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1. SCOPE

performance,

1.1 Specification. - This specification establishes the
design, development, documentation, and qualification requirements for the

Ada Language System (ALS).

1.2 Ada Language System. - The Ada Language System supports the
development of programs written in the Ada language for advanced, embedded
military computer systems. Furthermore, the ALS supports the development
of these programs by program teams and/or individual programmers. -
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2. APPLICABLE DOCUMENTS

2.1 Government Documents. - The following documents of the exact issue
shown form a . part of this specification to the extent specified herein.
In the event of conflict between the documents referenced herein and the
contents of this specification, the contents of this specification shall
be considered a superseding requirement.

Specifications:

MIL-S-52T79(AD) Software Quality Assurance Program Requirements,
‘5 April 1974

Standards:

MIL-STD-483 Configuration Management Practices for Systems,
Equipment, Munitions, and Computer Programs, 31
December 1970; Notice 2, 31 March 1979

MIL-STD-490 Military Standards and Specification Practices,
30 October 1968; Notice 2, 18 May 1972

MIL-STD-1862A Military Standard, Nebula Instruction Set
Architecture, 2 November 1981

ANSI/MIL-STD- Military Standard, Ada Programming Language,

18154-~1983 17 February 1983

Other Publications:

Requirements for Ada Programming Support Environments-STONEMAN,
February 1980 '

AMCP-70-Y4, Research and Development Software Acquisition, A
Guide for the Material Developer, 2 Sep TH

Ada Language System Design and Development Plan, U.S. Army
CECOM, Ft. Monmouth, N.J., Contract No. DAAK80-80-C-0507,

April 1983

Ada Language System Quality Assurance Plan, U.S. Army CECOM,
Ft. Monmouth, N.J., Contract No. DAAK80-80-C-0507, Oct 1980

Ada Language System Configuration Management Pl m, U.S. Army
CECOM, Ft. Monmouth, N.J., Contract No. DAAK&0-80-C~0507, Oct

1980
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Ada Language System Preliminary/Fdrmal Qualification Test Plan,
u.s. Army CECOM, Ft. Monmouth, N.J., Contract No.
DAAK80-80-C~0507, February 1983

2.2 Non-Government Documents. - The following documents of the exact

issue shown form a part of this specification to the extent specified

herein.

In the event of conflict between the documents referenced herein

and the contents of this specification, the contents of this specification
shall be considered a superseding requirement.

Blank
Blank
Blank

VAX-11 Architecture Handbook, Volume I, Digital Equipmeht
Corporation, 1979-1980

VAX Software Handbook, Digital Equipment Corporation, 1980-1981

VAX-11/780 Hardware Handbook, Digital Equipment Corporation,
1979-80

VAX-11 EDT Editor Reference Manual, Digital Equipment
Corporation, April 1980

VAX-11 MACRO Language Reference Manual, Digital Equipment
Corporation, February 1979

DEC Standard Runoff (DSR) User's Guide, Digital Equipment
Corporation, Nov 1979

Diana Reference Manual, G. Goos and Wm. Wulf (Editors), March
1981

Blank
Blank

VAX/VMS Command Language User's Guide, Digital Equipment
Corporation, March 1980

Blank

The Nebula Assembler, 17 November 1981.
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3. REQUIREMENTS

3.1 Ada Language System Definition. -

3.1.1 General Description. - The Ada Language System (ALS) is a facility
for the development of Ada programs. It provides to the wusers a
programming environment for software development and maintenance. The ALS
programming environment is defined to include:

a. A Database, containing text, data, programs, and fragments of
programs in various representations, and showing relationships
among fragments and programs;

b. A Set of Tools, for entering text, translating and executing
programs, and otherwise manipulating the database; and

c. A Command Language, for invoking the tools under user control.

3.1.1.1 Host Environments. -

3.1.1.1.1 VAX/VMS Host Environment. - The VAX/VMS#* Host Environment for
the Ada Language System shall be a VAX-11/780 configuration coupled with a
VAX/VMS Operating System. The host configuration shall include, as a
minimum, the following:

a. Hardware

QUANTITY DESCRIPTION
1 VAX-11/780 Processor with UM bytes
ECC MOS Memory
1 LA36 DEC Writer II Console
2 RPO7, 512M bytes, Disk Drives, or equivalent

space on other VMS-supported discs

#VAX -and VMS are trademarks of Digital Equipment Corporation

3-1
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1 TU45, TUTT7, or TUT8 Tape Drive

1 LP11-DA, 660 lpm, 132 col, 96 char
Line Printer

- VT-100 Video Terminals sufficient to
support the number»of expected users
b. Resident Operating System: VMS Version 3

3.1.1.1.2 Generic Minimum Host Environment. - A generic minimum host
environment for an ALS shall include:

a. Hardware

QUANTITY DESCRIPTION
1 Central Processor with at least 8M bytes

of address space and approximately UM
bytes of physical memory (to support 10
concurrent users)

- Disk Drives that maintain at least 1000M
bytes total on-line at any time

1 Tape Drive
1 Operator's Console
- Terminals sufficient to support the

number of expected users

1 Line Printer with upper and lower case
capability, and capable of supporting a
minimum of 120 columns per line and 60
lines per page ’

b. Resident Operating Systemﬁ None

¢. Language Support. All host environments shall be capable of
supporting the full Ada 1language with the following minimal
capabilities:

. Integer arithmetic on values with a range of at least
-2,1“7,’483.6’47 e e e 2'147',"83,6)470

3=2
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. Floating point arithmetic with an accuracy of at least 6
decimal digits and a range of -1.2E24 ... 1.2E24.

. Enumerations with at least 256 distinct values.

. The text input/output facilities must be capable of
recognizing the ACSII character enumeration set, and
supporting the basic graphic character set and
extensions to that set including lower case letters and-
any special characters defined in Par.2.1 of the
Reference Manual for the Ada Programming Language (2.1).

3.1.1.2 Target Environments. - The ALS shall provide the capability of
creating Ada programs which run on the following target environments.

3.1.1.2.1 VAX-11/780 VAX/VMS Target Environment. - A VAX-11/780 VAX/VMS
target environment is the same as the VAX-11/780 VAX/VMS Host with the ALS
residing on it. :

3.1.1.2.2 Blank.

3.1.1.2.3 Blank.

3.1.1.2.4 Blank.

3.1.1.2.5 Blank.
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3.1.1.2.6 MCF Target Enviroment. - An MCF target environment consisting
of the following:

a. Hardware

QUANTITY DESCRIPTION
1 AN/UYK-41 Processor with

1M bytes Memory
<TBD>

b. Resident Operating System: None

3-4
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3.1.1.3 Ada Language Implementation. -

3.1.1.3.1 Ada Language Implementation Dependencies. - The Ada language
implementation dependencies for each target environment in 3.1.1.2 are
described in Appendix 10 to this specification.

3.1.1.3.2 Ada Languéﬁe Terminology. - The Ada language terminology used
in this specification is precisely defined in the Military Standard, Ada
Programming Language, ANSI/-STD-1815A-1983, 17 February 1983 (2.1). The
following brief definitions are provided for quick reference. (Note: A
glossary of ALS terms is included in Section 6.1).

a. Subprogram: An executable program unit that is invoked by a
subprogram call.

b. Subprogram body: A subprogram body specifies the execution of
a subprogram. ’

¢. Compilation unit: The smallest unit of text that may be
submitted for compilation.

d. Subunit: A body of a subprogram, package, or task declared
within another compilation unit.

e. Library unit: A compilation unit that is not a subunit of
another unit.

f. Compilation: Zero or more compilation units submitted to the
compiler, or the act of translating a compilation into
instructions for the target machine.

g. Program library: A collection of compilation units of which a
program is composed.

h. Program: A collection of one or more compilation units
representing a complete executable entity.

i. Library subprogram body: The body of a subprogram which is not
a subunit.

3-5
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jo

Visibility: At a given point in a program text, the
declaration of an entity is said to be visible if the entity is
an acceptable meaning for an occurrence at that point of the
identifier.

Dependence relation: The relationship among compilation units
that indicates the required order of compilation.

3.1.1.4 Functional Areas. - The Ada Language System shall cdnsist of the
following functional areas depicted in Figure 3-1.

a.

b.

The Compiler is a tool for translating Ada compilations into
machine code applicable to the target environments.

The Assemblers are tools for translating subprogram bodies
written 1in assembly language into machine code applicable to
the target environments.

The Linker functional area includes tools for combining
compilation wunits, previously translated by a compiler or
assembler, into load modules.

The Loaders are tools for bringing load modules into execution
in bare target machine environments.

The DEC VAX/VMS Text Editor and the DEC Standard Runoff

Formatter are tools for entering and updating text, and for

obtaining formatted listings of text.

The Configuration Control Tools (CCT) are a set of tools for
manipulating the database, for supporting configuration
control, and for separating programs for distributed targets.

The Command Language Processor (CLP) interprets the command
language input from the user, invoking tools as required.

The Database Manager (DBM) provides user access to the
environment database from the command language. It provides
primitive functions for manipulation of program libraries. It
also provides primitive functions that enable Ada programs to
examine and modify the contents of Containers.

The Kernel Ada Programming Support Environment  (KAPSE)
provides, together with the runtime support library, the only
interface between the ALS and the host operating system. (The
KAPSE is not shown in Figure 3-1.)

The Display Tools provide displays of compiler, linker ahé
assembler listings, as well as listings of maintenance aids.
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The File Administrator (FA) is a collection of tools providing
services for comparing elements of the environment database,
for balancing disk/tape requirements of the database, for
restoring the database after mechanical or human failure, for
long-term storage of database information, and for ALS-to-ALS
data transmission.

The Symbolic Debugger is a tool providing services for
interactive debugging of Ada programs executing on the host
computer.

The Statistical Analyzer 1is a tool that analyzes the
distribution of processor use (i.e., execution time) among the
parts of an Ada program executing on the host computer.

The Frequency Analyzer is a tool that analyzes the frequency

with which parts of an Ada program executing on the host
computer have been executed in a given set of tests.
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3.1.1.5 List of Computer Program Configuration
Program Configuration Items (CPCIs) in the Ada Language System are listed
The corresponding functional area for each CPCI is indicated.

below.

1 November 1983

Items. - The Computer

CPCI No.
10
11
12
13

14

20

21
22
23
24

25

30
31
32
33
34

40
41
42

43

50

Name
ALS VAX-11/780 Code-Generator
Unused
Unused
Unused

ALS MCF Code Génerator

Functional Area

Compiler

4Compiler

ALS VAX-11/780 VAX/VMS Runtime Support Compiler

Library
Unused
Unused
Unused
Unused

ALS MCF Runtime Support Library

ALS VAX-11/780 Assembler
Unused‘
Unused
Unused

ALS MCF Assembler

ALS VAX-11/780 Linker
Unused
Unused

ALS MCF Linker

Unused

3-9
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51 Unused
52 Unused
53 ALS MCF Loader
60 ALS VAX/VMS Symbolic Debugger
70 “ALS VAX/VMS Frequency Analyzer
75 ALS VAX/VMS Statistical Analyzer
80 ALS Command Language Processor
81 ALS Database Manager
82 ALS Configuration Control Tools
83 ALS Kernel Ada Programming Support
Environment (KAPSE)
84 ALS Compiler Machine-Independent
Section
85 ALS File Administrator
86 ALS Display Tools
3-10
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3.1.1.6 Logical Files. - The ALS shall contain the following  six
pre-defined logical files:

a. Master input;

b. Master output,

¢. Standard input,

d. Standafd output,

e. Message output, and

f. The null file.
The master input, master output, message output, and null files are
defined in the KAPSE. The standard input and standard output files are

. defined by the Ada TEXT_IO package. Additional information on the use of
these files is provided in Appendix 60.

3.1.1.6.1 File Names. - The standard names for the 1logical files shall
be:

a. .MSTRIN,

b. .MSTROUT,

c¢. .STDIN,

d. .STDOUT,

e. .MSGOUT, and

f.  .NULL_FILE or .NF, respectively.

3.1.1.6.2 File Assignment. - All six files are opened and ready for use
when an ALS tool is invoked. The master input and master output files may
not be reassigned. The standard input, standard output, and message
output files may be reassigned by tool commands as described in Appendix
60.
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3.1.2 Mission/Purpose. - The purpose of the Ada Language System is to

provide

a comprehensive, friendly, long-term programming environment for

the design, development, documentation, testing, management, and
maintenance of software, coded in the Ada language and used in embedded
military computer systems. To accomplish this mission the Ada Language
System is designed to:

b.

Provide portability of the system across multiple host and
target environments;

Include a common command language and tool set that will enable
users to move easily across host environment boundaries;

Provide a frumework for the incorporation of additional tools
that will fulfill Ada programming requirements for embedded
military computer systems throughout the lifetime of the ALS;
and .

Provide extensive programming support for both individual
programmers developing  single and/or multiple programs, and
teams of programmers working on a single program.
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3.1.3 Threats. -

3.1.3.1 Potential Threats. - Potential threats to the Ada Language System
are:

a. Deliberate unauthorized access to the ALS database,
b. Inadvertent unauthorized access to the ALS database,

c. Deliberate modification and/or destruction of the ALS database,
and

d. Inadvertent modification and/or destruction of the ALS
database.

3.1.3.2 Ada Language System Access and Security Control. - The ALS
provides its own internal access control independent of host system access
control. Each user request through the ALS for access to any node in the
environment database 1is checked for authorization before access is
granted. (See Appendix 50 for details.) The ALS does not require any
access control facilities from the host operating system in order to
insure proper access control to ALS users. However, unauthorized external
access to the ALS may be available through the host system, depending upon
the characteristics of host system access and security controls. ALS
security control is dependent upon host and target system security
control. "

3.1.4 System Diagrams. - The following system diagrams are included in
this specification: ,

a. Functional Areas of the Ada Language System (Figure 3-1)
b. Ada Language System Architecture (Figure 3-2)

c. Ada Language System Specification Tree (Figure 3-3)
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Figure 3-2. Ada Language System Architecture
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3.1.5 1Interface Definitions. -

3.1.5.1 ALS/User Interfaces. -

3.1.5.1.1 Physical Interfaces. - For interactive operation, the physical
interface between the host system, the ALS, and a user should include a
keyboard display terminal and a printer. Typically, one or more of these
units will be part of the host system. The physical interfaces for batch
operation are dependent upon the facilities available in the host system.

3.1.5.1.2 Programming Interface. - The programming interface between the
ALS and a user shall be the command language, the Ada language, and the
assembly language for the applicable target system (see Figures 3-1 and
3=2). Additional tools will interface to the KAPSE, and to the ALS
Database Manager.

3.1.5.2 ALS/Host Operating System Interface. - The interface between the
ALS and the host operating system shall be the ALS Kernel Ada Programming
Support Environment (KAPSE). This interface is shown in Figure 3-2.

3.1.5.3 ALS/Target Machine Interface. - The interface between the ALS and
a target machine shall be 1load modules on the appropriate physical
computer medium, i.e. tape, disk, etc,

3.1.5.4 ALS Functional Area Interfaces. -

3.1.5.4.1 Compiler. - The compiler functional area shall interface with
the following:

a. ALS Command Language Processor for user invocation commands,
user option inputs, and user control inputs;

b. ALS Database Manager for input of information from previous
compilations, and output of machine code, statistics, and
information for future compilations, assemblies, and links;

c. The target machine operating system (where applicable) for I1/0,
memory management, and other support; '
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d.

KAPSE to obtain host operating system services such as
underlying I/0 support; and

Display Tools to generate listings and to obtain maintenance
aid services.

3.1.5.4.2 Assembler. - The assembler functional area shall interface with
the following:

a.

b.

3.1.5.4.3
following

a.

f.

ALS Command Language Processor for. user invocation commands,
user option inputs, and user control inputs;

ALS Database Manager for input of information from previous
compilations, and output of machine code, statisties, and
information for future compilations, assemblies, and links;

KAPSE to obtain host operating system services such as
underlying I/0 support; and :

Display Tools to generate listings and to obtain maintenance
aid services.

Linker. - The linker functional area shall interface with the

ALS Command Language Processor for user invocation commands,
user option inputs, and user control inputs;

Computer systems other than the host system for foreign object
modules received via an importer tool;

Target machine for transmission of load modules for execution;

ALS Database Manager for input of machine code and other
information from previous compilations, assemblies, and links;
output of information for future 1links and output of 1load
modules for execution;

KAPSE to obtain host operating system services such as
underlying I/0 support; and

Display Tools to generate listings and to obtain maintenance
aid services.
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3.1.5.4.4 ALS Loader (For Bare Target Machines). - The_ ALS loader
functional area for a bare target machine shall interface with the
following:

a. Load module input from the storage medium,
b. Target machine bootstrap mechanism,
c. User terminal(s) for interactive use and listings, and

d. ALS Runtime Support Library load modules for initialization
when appropriate.

3.1.5.4.5 Loader (For Target Machine with Resident Operating System). -
The exporter in the linker functional area shall interface with the loader
of a target machine with a resident operating system. The output of the
exporter shall be compatible with the input required by the target
machine.

3.1.5.4.6 DEC VAX/VMS Text Editor. - The Text Editor shall interface with
the following:

-

a. ALS Command Language Processor for user invocation commands,
user option inputs, and user control inputs;

b. User terminals for interactive inputs and outputs; and

¢. KAPSE to obtain ALS related services.

3.1.5.4.7 DEC Standard Runoff Formatter. - The Formatter shall interface
with the following:

a. ALS Command Language Processor for user invocation commands,
user option inputs, and user control inputs; and

b. KAPSE to obtain ALS related services.
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Configuration Control Tools. - The configuration control tools

shall interface with the following:

a.

ALS Command Language Processor for user invocation commands,

* user option inputs, and user control inputs;

b.

3.1.5.4.9

KAPSE to obtain host operating system services such as
underlying I/0 support; and

File Administrator for providing archiving services.

Command Language Processor. - The command language processor

shall interface with the following:

User terminal(s) for command language inputs;

All ALS tools except loaders for user invocation commands, user
option inputs, user control inputs; and

KAPSE to obtain host operating system services such as
underlying I/O support.

3.1.5.4.10 Database Manager. - The database manager shall interface with
the following:

a.

b.

3.1050“.11

All host-resident ALS tools to modify or examine compiled,
assembled or linked programs; and

KAPSE to obtain host operating system services such as
underlying I/0 support.

Kernel Ada Programming Support Environment. - The KAPSE shall

interface with the following:

b.

' The host operating system (see Figure 3-2); and

All host-resident ALS tools, and the ALS Database Manager.
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3.1.5.4.12 Display Tools. - The display tools functional area shall
interface with the following: :

a. ALS Command Language Processor for user invocation commands.
user option inputs, and user control inputs;

b. ALS Database Manager for requests to examine the Containers in
the data base;

¢. Compilers, assemblers, and linkers to generate llstlngs and to
provide maintenance aid services; and

d. KAPSE to-obtain host'operating system services such as I/0.

3.1.5.4.13 File Administrator. - The File Administrator shall interface
with the following:

a. ALS Configuration Control Tools to provide archiving services
~ and to obtain text I/0 services; and

b. KAPSE to obtain host operating system services such as 1/0.

3.1.5.4.14 Symbolic Debugger..- The Symbolic Debugger shall interface
with the following:

a. ALS Command Language Processor for user invocation and user
control inputs;

b. The Compiler to obtain information relating the source form of
compiled Ada programs with the object form of those programs.
The RSL to obtain notification of program events, such as
unhandled exceptions and task allocation;

"¢. The Linker to obtain information about the address binding of
the executable image;

d. The Database Manager to obtain access to executable images,
linked images, and other objects maintained within program
libraries;

e. The KAPSE to obtain operating system services such as I/0 and
execution of the image of the program under test; and

f. User terminals for interactive inputs and outputs.
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3.1.5.4.15 Statistical Analyzer. - The Statistical Analyzer shall
interface with the following:

a. ALS Command Language Processor for user invocation and user
control inputs;

b. The Linker to obtain binding with special run-time support and
allocation of memory for analysis tables;

¢. The Database Manager to obtain access to program libraries and
Containers, and to store analysis results; and

d. The KAPSE to obtain host operating system services such as  CPU
time accounting and I/0 support.

3.1;5.3.16 Frequency Analyzer. - The Frequency Analyzer shall interface
with the following:

a. ALS Command Language Processor for user invocation and user
control inputs;

b. The Compiler for insertion of frequency monitoring code and to
obtain information relating the source form of compiled Ada
programs to the object form of those programs;

c. The Linker to obtain binding with special run-time support and
allocation of memory for analysis tables;

d. The Database Manager to obtain access to program libraries and
Containers, and to store analysis results; and

e. The KAPSE to obtain host operating system services such as I/0
support.

3.1.6 Government Furnished Property List. - The Government shall furnish
to the contractor, via a mutually acceptable medium, an MCF Simulator
which operates on a VAX/VMS host system. Along with the MCF Simulator,
the Government shall provide user documentation which describes how to use
the simulator on the VAX/VMS host system. <TBD>
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3.1.7 Operational and Organizational Concepts. -

3.1.7.1

Ada Language System Operational Guidelines. =~

Guidelines for field operation of the ALS are as follows:

b'

The host environment should be capable of supporting ten
concurrent users without degrading the system.

The target machine environment shall have the capability of
accepting ALS target programs that do not exceed its memory and
CPU resources.

The transfer medium, loading mechanism, and formatting
capabilities shall be adequate for the ALS.

3.1.7.2 Ada Language System Deployment. - No fundamental limitations on
the deployment of the ALS exist. The ALS can be located at any site that
can provide a host environment that meets the requirements of 3.1.1.1.2.
(It is anticipated that the ALS will be distributed to many centers but
will be centrally maintained.) The ALS host and target environments need
not be located at the same site.
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3.2 Characteristics. -

3.2.1 Ada Language System Performance Characteristics. -

3.2.1.1 Portability. - The Ada Language System will be designed to
provide portability of users and tools across multiple hosts and multiple
targets, as described in the following subparagraphs.

3.2.1.1.1 Retargetability. -~ The Ada Language System tools shall be
designed for retargetability. Each tool in the system will be designed
for isolation and parameterization of target dependencies. The ALS
Command Language Processor, ALS Configuration Control Tools, ALS Database
Manager, KAPSE, and ALS Compiler Machine-Independent Section shall be as
target independent as possible. The code generators, runtime support
libraries, assemblers, linkers, and loaders (if required) shall be target
dependent. However, the code generators, assemblers, and linkers shall be

independent of changes in the target operating system. ,

3.2.1.1.2 Rehostability. - The Ada Language System shall be designed for
rehostability. A design objective shall be the concentration of all host
dependencies in the KAPSE and the runtime support libraries. The tools in
the ALS shall interact with the host operating system through the KAPSE
(the DEC VAX/VMS Text Editor and the DEC Standard Runoff Formatter
excepted). This relationship is displayed in Figure 3-2, which shows that
the KAPSE interfaces the user and the toolset to the host operating
system,

All ALS programs shall be written in Ada except for small subprograms
which, for reasons of algorithm or efficiency, cannot be conveniently
expressed in Ada* (DEC VAX/VMS Text Editor and the DEC Standard Runoff
Formatter excepted). The Text Editor and the Formatter shall be invoked
" by the ALS Command Language Processor.,

#Government approval shall be required for any subprogram to be
written in a language other than Ada.
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3.2.1.1.3 User Portability. - A host- and target-independent command
language shall be used to provide a consistent user interface.

3.2.1.2 Extensibility. - The Ada Language System shall provide a
framework for the addition of new tools. Tools may be built in Ada or in
the ALS command language. The ALS shall be used to build these tools.
New tools shall access the environment database and shall be invoked
through the ALS Command Language Processor in the same manner as existing
tools. The environment database shall be extensible for user-defined
attributes and associations.

3.2.1.3 Programming Support. - User helpfulness and human engineering are
key objectives in the design of the Ada Language System. Areas in which
the system will provide programming support are described in the following
subparagraphs.

3.2.1.3.1 Support of Concurrent Multiple Development. - The ALS shall be
designed to provide programming support for the simultaneous development
of multiple Ada programs in a concurrent user access environment.

3.2.1.3.2 Programming Teams. - The ALS shall support program development
by teams of programmers, each developing parts of a single program, by
providing:

a. Concurrent access to the system by multiple users,

b. Protection mechanisms to prevent unauthorized access to
information, and

c. Protection mechanisms to prevent accidental simultaneous
modification of a node by multiple users.

3.2.1.4 Development of Program Families. - The ALS shall support the
development of program families that share common, or similar, compilation
units. This support shall include database support of both revisions and
variations of compilation units. Revisions are defined as modified copies
of previous information in the database, superseding earlier data;
variations are defined as modified copies of previous information, not
superseding the earlier data. (See 6.1 for glossary of terms.)
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3.2.1.5 Ada Programs. - The ALS shall support the construction of Ada
programs that contain, in addition to compilation units written in Ada,
compilation units written in other languages as follows:

a. For all target environments, library subprogram bodies written
in the assembly language for that target.
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3.2.1.6 Command Language. -

3.2.1.6.1 Command Language Function. - A command language shall provide a
uniform interface between the user and the tools in the ALS, The command
language shall be interpreted by an ALS Command Language Processor tool.

3.2.1.6.2 Command Language Description. - A detailed description of the
ALS command language is included in Appendix 60 to this specification.

3.2.1.7 Environment Database. - There shall be one databaée. called the
environment database, that serves as the repository for all information
stored in the ALS.  The environment database shall store information such
as:

a. Ada source text,

/b. Assembly language source text,

¢, Machine-code representations of programs,
d. Test data,

e. Log files,

f. Statisties,

g. Documentation, and

h. Relationships among programs and compilation units (e.g.,
dependence relations, revisions, and variations).

A detailed description of the environment database is provided in Appendix
50 to this specification.

3.2.1.7.1 Nodes. - The objects in the environment database shall be
called nodes. There shall be three basic types of nodes: files,
directories, and variation headers. All nodes shall have properties
called attributes and associations. Attributes are named properties with
character string values. Associations are named properties with values
that are collections of "p _nters" to other nodes.

In addition to attributes and associations, file nodes shall contain a
data portion that may be read and written by Ada programs via the standard
.Ada I/0 packages, INPUT_OUTPUT and TEXT_IO. As is common practice, the
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data portion of file nodes shall not have type. Ada programs interpret
the data as a sequence of values of some ¢type when an Ada file is
associated with an ALS file. ’

Directory nodes shall be used to name and group other nodes. When a node
is created, it shall be created "within" a directory. 1In addition to
attributes and associations, each directory shall contain a specification
of the nodes grouped in it.

Directories shall be organized as directed acyclic graphs. 'Files shall be
leaves 1in these structures. The structure 1is described further in
Appendix 50.

3.2.1.7.2 Program Libraries. - Program libraries shall contain all of the
information necessary to support the separate compilation capability of
Ada, to perform partial or complete link-edits of Ada programs, to
incorporate routines written in other languages into Ada programs, and to
specify program structure to analysis and debugging tools.

A program library is a subtree of the directory hierarchy. The root of
the subtree is a directory with a category of program library. Access to
this directory and to all nodes below it is restricted. Users may only
create and use program libraries with tools created for that purpose.
They may, however, delete an entire program library.

3.2.1.7.3 Containers. - The files within a program 1library shall be
called Containers. A Container 1includes specification of externally
visible Ada names, statisties, object code, and other information. The
compiler shall create one Container for each compilation unit that it
compiles. Assemblers, linkers, and importers shall each create a single
Container. .

A full history of successful compilations shall be maintained in a program
library. When a compilation unit is recompiled into a program library, a
new revision of its Container 1s created: the old Container is not
replaced by the new.

Containers are created and accessed through the services of the Container
Data Manager (CDM) part of the Database Manager Functional Area.
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3.2.1.8 ALS Toolset. =-

3.2.1.8.1 Tool Functions. - A comprehensive set of tools for entering
text, translating, executing, and debugging programs, and manipulating the
database shall be included in the -ALS.

3.2.1.8.2 Tool Descriptions. - Detailed descriptions of each tool to be
provided in the ALS are included in Appendix 70 to this specification.

3.2.1.9 Reliability. - Ada Language System reliability shall be based on
the use of modern software engineering techniques in system design and
implementation, and frequent internal reviews of design progress. The
software engineering techniques, such as structured programming, top-down
design, and use of a program design language are noted in 3.3.8. The
internal reviews are listed below.

3.2.1.9.1 Project Reviews. - Formal and informal project reviews will be
held frequently to monitor and enhance program quality and reliability.
Formal progress reviews will be held periodically; informal reviews will
be held as the need arises.

3.2.1.9.2 Management Reviews. - Reviews of the project by a contractor
management review team will be held monthly to monitor progress and to
ensure the quality and reliability of the ALS.

3.2.1.9.3 Structured Walk-Throughs. - Structured walk-throughs will be
held for all major sections of ALS design. Structured walk-throughs
provide peer review of evolving design, and are oriented toward raising
issues while the design can be influenced.
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3.2.1.10 Maintainability. -

3.2.1.10.1 Maintainability Characteristics. - Maintainability is one of
the key objectives of ALS development and design. Development of code
that is easy to understand and modify shall be emphasized. Extensive
in-line commenting shall be included. The software structure shall
consist primarily of basic building blocks separated by well-defined
interfaces permitting the rapid isolation of problems.

3.2.1.10.2 Personnel. -~ The ALS shall be designed to be maintained by
experienced system programmers trained in the operation and maintenance of
host and target machine software, and 1in the operation of the ALS.
Maintenance of the ALS at the SDSS facility, distribution of updated and
revised information to the field installations, and related ¢training of
both new and previously assigned personnel will require, as a minimum:

a. 3 Maintenance Programmers,
b. 2 Technical Aides (to copy and distribute tapes), and

¢. 1 Instructor.

3.2.1.10.3 Documentation. - As shown in 3.4, extensive maintenance
documentation shall be supplied with the ALS,
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3.2.2 Physical Characteristics. - The ALS requires the physical
characteristics of the generic minimum host environment as specified in
3.1.1.1.2,

3.2.3 Reliability. - The reliability characteristics of the ALS are
described in 3.2.1.9.

-

"3.2.u Maintainability. - The maintainability characteristics of the ALS
are described in 3.2.1.10.

3.2.5 Availability. - The Ada Language System will be available for
developmental use in the host environment specified in 3.1.1.1 and the
target environments specified in 3.1.1.2 in accordance with the schedule
‘presented in the Ada Language System Design and Development Plan (2.1).

3.2.6 System Effectiveness Models. -

This paragraph is not applicable to this specification.

3.2.7 Environmental Conditions. - The Ada Language System shall operate
in the physical environments (e.g., temperature, humidity, etc.) of any
host machine specified in 3.1.1.1 and any target machine specified in
3.1.1.2.

3.2.8 Nuclear Control Requirements. -

This paragraph is not applicable to this specification.

3.2.9 - Transportability. -

3.2.9.1 User/System/Tool Transportability. - The Ada Language System will
be designed for wuser, system, and tool portability as specified in
302.101.
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3.2.9.2 OQutput Program Transportability. - The executable program image
produced by the Ada Language System may be transported on any conventional
computer system medium compatible with both the host and target systems
such as tape or disk. The media used for transportation to each target
are defined in Appendix U40.

3.2.9.3 Distribution. - The ALS shall be transportable by disk or tape
between identical host system configurations, and upward-compatible host
system configurations that include the facilties and functions required to
support all ALS functions and operations as described in this
specification.

3.3 Design and Construction. - The design and construction of the Ada
Language System shall be in accordance with the requirements of the Ada
Language System Design and Development Plan specified in 2.1. As
described in the plan a set of design and development standards will be
established at the start of the project to ensure that the design and
implementation efforts proceed in a manner consistent with modern
programming practices and the contractor's quality standards. The intent
of these standards will be to provide a framework for design and
development; thus, the standards and conventions will not be viewed as
rigid rules never to be violated, but rather as guidelines which represent
good engineering practice.

3.3.1 Materials, Processes, and Parts. - The materials and parts used in
the development, design, documentation, testing, qualification, operation,
and maintenance of the Ada Language System are high-quality,
commercially-available computer supplies such as disk packs, magnetic tape
cartridges, printer ribbons, and paper. No strategic or eritical
materials will be required.

3.3.2 Electromagnetic Radiation. - When installed in a host or ‘target
environment the ALS assumes the electromagnetic radiation characteristics
of the host or target environment.

3.3.3 Nameplates and Product Marking. - The computer tape reels
containing the Ada Language System shall be labeled with the following
identifying information: the system name, contents, contract. number,
serial number, date, and the na~2 of the responsible agency (U.S. Army
CECOM, Ft. Monmouth, N.J.).
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3.3.4 Workmanship. - The workmanship in the Ada Language System shall be
in accordance with the contractor's quality standards described in the ALS
Design and Development and the ALS Quality Assurance Plans specified in
2.1,

3.3.5 Interchangeability. - Portability of users, systems, and tools
shall be a primary objective of the Ada Language System as specified in
3.2.1.1.

3.3.6 Safety. - The Ada Language System will be free from harmful effects
on personnel and equipment. No special safety precautions are required in
its handling, transportation, or use.
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3.3.7 Human Performance/Human Engineering. -

3.3.7.1 Programming Environment. - The Ada Language System shall be
designed to provide a -beneficial, efficient, flexible, easy-to-use
environment for programming in Ada.

3.3.7.2 Command Language Tool Set. - The ALS command language and tool
set allows Ada programmers to move easily and conveniently across host
boundaries.

3.3.7.3 Extensibility. - The ALS shall provide a framework for the
addition of new tools and services at any time. Capabilities for building
new tools in Ada on the ALS will be provided.

3.3.7.4 Programming Support. - The ALS provides programming support for:

a. Programming in Ada,

b. Simultaneous development of multiple Ada programs in a
concurrent user access environment,

¢. Program development by teams of programmers, and

d. Development of program variations and revisions.

3.3.7.5 Prevention of Error Cagcading. - The ALS shall be designed so
that error cascading will be minimized.

3.3.7.6 Messages and Diagnostics. - Messages and diagnostics shall be
unique, complete, and uniform. Appendix 80 lists all the messages and
diagnostics for each of the ALS tools.

3.3.8 Computer Programming. - All Ada Language System programs shall be
written in Ada as specified in 3.2.1.1.2. Modern software engineering
methodologies shall be used in ALS design and implementation. Some of
these techniques are:
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3.3.8.1 Top-Down Design. - Top-down design can be described as
"allocating functional and performance requirements to a modular software
structure." This characterization implicitly stresses the importance of
detailing and baselining requirements prior to design. The design effort
is driven by the requirements, and must clearly trace back to them.

A top-down approach requires that the procedural and data structures be
determined before the algorithmic and data layout details are specified.
Also, the interfaces between modules must be defined and controlled so
that the design of module internals can proceed in parallel with
confidence.

3.3.8.2 Structured Programming. - Structured programming contributes to
the development of reliable, maintainable software. In structured
programming, program design and coding are performed in accordance with
standards that 1limit the form or structure of code to certain basic
building blocks, require certain mnemonic aids to readability, and impose
other constraints on program complexity.

3.3.8.3 Coding Standards. - The Ada coding effort shall follow a
documented set of standards and conventions that support the development
of structured, maintainable code. The objectives of these standards are:

a. To contribute to readability and maintainability of code,
b. To prohibit the use of error-prone constructs, and

¢. To establish a uniform appearance of code produced by different
individuals.

Use of coding standards will be monitored by peer code reading and by the
project quality assurance monitoring.

3.3.8.4 Program Design Language (PDL). - A Program Design Language (or
"pseudo-code™) shall be used to document complex control flow logic.
Moreover, the flow-of-control constructs, such as IF-THEN-ELSE in the PDL,
will be exactly the same as those available in the Ada Language. This
means that the match between the documentation of a routine (in PDL), and
the code for the routine will be more immediate than is possible with
flowcharts. Program Design Language used in the ALS shall be documented
in the ALS Design and Development Plan (2.1).

3-33

"Use or disclosure of technical data and/or computer software
is subject to the restrictions on the cover of this Document."



Ada Language System Specification CR-CP-0059-A00
1 November 1983

3.3.8.5 Implementation Approach. - The Ada Language System implementation
approach is based on proven techniques used by the contractor in the
development of other high-order language compilers. Structured
programming techniques shall be carried through from the design phase.
Careful attention to checkout and testing will assure compliance with
system requirements. Coding standards shall be monitored by frequent
reviews. . ‘
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3.4 Documentation. - The following documentation shall be supplied:

30“01

3.4.2

3.4.3

3.4.4

a.

b.

c'

b.

Plans. -

Ada Language System Design and Development Plan,
Ada Language System Configuration Management Plan, and

Ada Language System Quality Assurance Plan

Manuals. -

A User Reference Manual for each target environment specified
in Par. 3.1.1.2;

An Operator's Manual for each target environment specified in
Par. 3.1.1.2;

A Retargeting Manual that describes’ the procedures for
retargeting the ALS; and

An Intermediate Language Specification that shall describe the
intermediate 1language and provide interface data for the
development of code generators to be used in the Ada Language

System.

Specifications. -

Ada Language System Specification,

A BS Computer Program Development Specification for each CPCI
listed in 3.1.1.5 (see Figure 3-3), and

A C5 Computer Program Product Specification for each CPCI
listed in 3.1.1.5 (see Figure 3-3).

Test Plans/Procedures and Reports. -

A Preliminary/Formal Qualification T.st Plan for the Ada
Language System,
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3.4.6

3.4.7

3.4.8

b.

A Preliminary Qualification Test Procedure for each CPCI listed
in 3.1.1.5,

A Preliminary Qualification Test Report for each CPCI listed in
3.1.1.5,

A Formal Qualification Test Procedure for each target
configuration in the Ada Language System, and

A Formal Qualification Test Report for each target
configuration in the Ada Language System.

Technical Reports. =

a.

Technical Report on Language Efficiency Issues,

Technical Report on Relationship between the ALS Intermediate
Language and DIANA, and

Design Data Book, Engineering Data.

Configuration Management Documents. -

b.

C.

Configuration Index Reports,
Version Description Documents, and

Change Status Reports.

Administrative Documents. -

a.

b.

Monthly Status Reports, and

Monthly Cost/Schedule Status Reports.

Blank. -
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3.5 Logistics., -

3.5.1 Maintenance. - As described in 3.2.1.10, maintainability is one of
the key objectives of Ada Language System development and design. No
special test equipment will be required.

3.5.1.1 Maintenance Procedures. - Maintenance of the ALS on the SDSS
facility will be performed through a central maintenance operation., All
problem reports will be routed through the central maintenance operation.
Verification of fixes will be performed by use of the SDSS facility (with
on-site personnel). The ALS shall be placed in its own database, and will
be used to maintain itself.

3.5.1.2 Maintenance Documentation. - As shown in 3.4, extensive
maintenance documentation shall be supplied with the ALS.

3.5.2 iuﬂll. -

3.5.2.1 Distribution. - Distribution of the ALS and 1location of ALS
supplies will be at the discretion of the government.

3.5.2.2 Addition of New Tools. - The ALS shall be designed to permit new
tools to be built in Ada or in the command language on an ALS. The
presence of user-supplied tools should not degrade the operation of the
existing tools.

3.5.3 Facilities and Facility Equipment. - The ALS development model will
be hosted on the SDSS facility at Fort Monmouth, New Jersey, a concurrent
multiple-user access environment. Installation of the ALS will not
prevent normal use of the SDSS facility by other users. Access rights to
the ALS from the SDSS facility will be determined by the SDSS facility
operation. Security of the ALS shall be equivalent to the security of the
host system as described in 3.1.3.2.
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3.6 Personnel. =-

3.6.1 User Personnel. - The Ada Language System shall be designed to
provide a friendly, flexible, easy-to-use environment for programming in
Ada. No special programming experience will be required. Any programmer
familiar with the Ada language will have the ability to learn to use the
ALS by reading and understanding the applicable ALS Users Reference
Manual.

3.6.2 Maintenance Personnel. - The ALS is designed to be maintained by
experienced system programmers trained in the operation and maintenance of
host and target machine software, and in the operation of the ALS.
Maintenance of the ALS at the SDSS facility, distribution of updated and
revised information to the field installations, and related training of
both new and previously assigned personnel will require, as a minimum:

a. 3 Maintenance Programmers, -
b. 2 Technical Aides (to copy and distribute tapes), and

¢. 1 Instructor.

3.6.3 Tréining. - It will be desirable to provide a training course for
all programmers planning to use the ALS,
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3.7 Functional Area Characteristics. -

This paragraph describes the characteristics of each functional area in
the Ada Language System.

3.7.1 Compiler Functional Area. - The compiler shall be a tool that
receives source text for an Ada language compilation, checks the text for
compliance with the Ada language definition, and, if the text is correct,
translates it into equivalent machine code instructions. The
characteristics of the compiler shall be as follows:

a. The compiler shall consist of an ALS Compiler
Machine-Independent Section, code generators for each target
environment, and runtime support 1libraries for each target
environment.

b. The compiler machine~independent section and the code
generators shall be reentrant.

¢. The compiler shall accept the full Ada language as specified in
the Military Standard, Ada Programming Language,
ANSI/-STD-1815A-1983, 17 February 1983 (2.1), and shall be
capable of generating code for each of the target machines
specified in 3.1.1.2.

d. The compiler shall not generate code for compilation units
which do not comply with the definition of the Ada Language;
all 1lexical, syntactic, and semantic deviations from the
definition shall be diagnosed, including those requiring
type-checking across compilation units. Appendix 80 is a
complete summary of all diagnostic messages.

e. As a design goal, the minimum performance of the compiler
should be on the order of 1000 lines per minute of real time,
As an additional objective, the compiler should be capable of
compiling itself at this rate.

f. The code generators shall be capable of producing code for
distributed processing when suitable language usage is imposed
(e.g., use of entry calls for communicating between
processors). The interface to the runtime support for the
communications package for interprocess communications shall be
defined and implemented. However, the actual communications
package shall not be implemented since the communication 1link
is target system architecture specific,

g. As a design goal, the compiler shall attempt *ro 1limit error
propagation, or error cascading, that occurs i:nen the compiler
misinterprets and produces a diagnostic message for one portion
of source text because of a user error in another portion of
source text.
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3.7.1.1 Compiler Invocation. - The compiler shall be invoked by an ALS
. command that has the following format:
tool source prog_lib [NEW_SRC => out_src] [OPT => option_list]

tool is the name of the tool that performs the compilation,
e.g., ADAVAX. (See Appendix 70 for list of tools.)

source is the name of the file node containing the source
text to be compiled.

prog_lib is the name of the program 1library into which the
Containers generated by this compilation will be
placed.

out_src is the file node that is to receive the reformatted

source text. The NEW_SRC parameter has no effect if
the REFORMAT option is not in effect.

option list is a list of the options that are in effect for this
compilation. The available options are 1listed in
3.7.1.1.1.

Except for the diagnostic summary listing, all compiler listings shall be
routed to the standard output file, The pre-defined logical files in the"
ALS opened when a tool is invoked are described in 3.1.1.6 and Appendix

60. The diagnostic summary listing shall be routed to the message output
file.

3.7.1.1.1 Compiler Options . - The options that may be specified to the
compiler are 1listed in the following subparagraphs. Each option may be-
specified as shown, or may be preceded by the three characters NO_ to
specify the opposite option. For example, SOURCE turns Source Listing on
while NO_SOURCE turns Source Listing off.

The compiler produces a diagnostic of severity level WARNING if any
of the following conditions are encountered during the processing of
options:

. The complement of an option already specified is specified. The
first option will be ignored. For example, if NO_SOURCE is
specified, then SOURCE is specified 1later in the option 1list,
SOURCE will be in effect;

. An option already specified is re-specified. The first option
Wwill be ignored; or

. An undefined option is specified.
There is no examination of options to determine whether redundant

combinations of options are .specified. For example, specifying both
NO_SOURCE and NO_PRIVATE will not result in a diagnostic.
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3.7.1.1.1.1 Listing Control Options. -

SOURCE

PRIVATE

NOTES

ATTRIBUTE
XREF
STATISTICS

MACHINE

DIAGNOSTICS

Produce a listing of the source text. Default:
SOURCE

If there is a source listing, text in the private
part of a package specifier is to be listed,
subject to requirements of LIST pragmas.
Default: PRIVATE

Include diagnostics of severity NOTE in the
source listings, and in the diagnostic summary
listing. Default: NO_NOTES

Produce a symbol attribute 1listing. Default:

ATTRIBUTE

Produce a cross-reference listing. Default:
NO_XREF

Produce a statisties listing. Default:
NO_STATISTICS

Produce a machine code 1listing if code is
generated. Code is generated when
CONTAINER_GENERATION is in effect and there are
no diagnostics of severity ERROR, SYSTEM, or
FATAL, and, if there are diagnostics of severity
level WARNING, CODE_ON_WARNING is in effect. If
a machine code listing is requested, and no code
is generated, a diagnostic of severity NOTE is
reported. Default: NO_MACHINE

Produce a diagnostic summary 1listing. Default:
NO_DIAGNOSTICS
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3.7.1.1.1.2 Maintenance Aid Options. =

COMPILER MAINT

SAVE_CONTAINER_nn

STOP_CONTAINER nn

USE_CONTAINER_nn

FLAGS_nn_string

Permit the other maintenance aid options to have
an effect. This option must appear before any of
the other maintenance aids in order for them to
have an effect. Default: NO_COMPILER_MAINT

Save the state of the Container in a temporary
file in the current directory. The file is
identified as TEMPILnn. "nn" indicates to what
portion of the compilation process the option
applies. The Container is saved after that
portion of the compilation process. "nn" has the
following possible values and meanings:

01 Parsing
02 Context processing

03 Name resolution

04 Overloading resolution

05 Static expression evaluation

06 Statement checking

08 Diana expansion

14 Code generator initial
translation

20 Data Collection

21 Inter Procedural Analysis

22 Forward Optimizations

23 Backward Optimizations

30 Code generator secondary
translation

31 Code generator tree walk

32 Final optimization

33 Machine text formatting

Operates exactly as SAVE_CONTAINER nn, except
that the compilation process halts immediately
after the "nn" portion of the compilation process
is complete.

Use the Container as saved in a temporary file by
the SAVE_CONTAINER nn option in the current
directory identified as TEMPILnn to restart
compilation where it was left off. Earlier
phases are skipped. USE_CONTAINER is not valid
for "nn" values of 02, 20, 21, and 22.

"gtring" is of the form (alb|...{z)+. This
option specifies options that have effect during
the specified portion of the compilation process.
The meaning of the string is shown in Table 3-1.
Values of "nn" for which no string is shown have
no relevant options defined. The interpretation
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STMT_nnnn

STMT_RANGE_nnnn_mmmm

STANDARD_COMPILE

fication CR-CP-0059-A00

of the characters is dependent on the value of
"nn", "nn" is as defined for SAVE_CONTAINER nn
with the following additions:.

00 Container Data Manager
34 Program Library Manager ,
35 Constant expression evaluation

36 Other utilities and compiler
control function
37 Reformatter

Maintenance aids traces should apply for
statement nnnn. Statement number "nnnn" is right
adjusted and padded to the left with zeros, if
necessary. Optionally supported by the different
phases.

Maintenance aids traces should apply within the
statement range nnnn through mmmm. Statement
numbers "nann" and "mmmm" are right adjusted and
padded to the 1left with zeros, if necessary.
Default: All Statements.

Compile a new version of the predefined package
STANDARD.
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FLAGS_01_
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FLAGS_O4_
a
b

c
d

FLAGS_05_

FLAGS_06_

Display
Display
Display
Display
Display

Display

Display
Display
Display
Display
Display
Display
Display
Provide
Display
Display
Display
Display
Display
Display
Display
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Table 3-1

COMPILER FLAG STRINGS

Parser

parser first transition table

lexer input buffer

lexer current character as read from text
parser current token (and its numeric code)
parser forest of Diana trees

lexer hash table

lexer contents of include stack

lexer token and hash key

.parser transition table

parser nset table

lexer lookahead character

parser production table

lexer token and its lower case representation
a trace of the syntactic and semantic stacks
lexer token and its type

parser 1s table

parser lset table

parser reduction length table

parser left hand side table

parser parse table

parser first lookahead table

Overloading Resolution

Trace of all context routines.

Trace of all expression routines with values of in
parameters on entry and out parameters on exit.
Trace of OVERLOAD and OVERLOADRNG routines only.
Print candidate lists during expression trace.

Statement Checking

Trace entire trave}sal. pfinting context parameters.
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Table 3-1 (Cont.)

FLAGS_08_
FLAGS_14_
FLAGS_20_ Global Optimizer
a All optimizer transformations (b through j)
b Subprogram information table before interprocedural
analysis
¢ Common subexpression table
e Subprogram information table_ after interprocedural
analysis
g Next-use information table
J variable life overlab dump
FLAGS _21_
FLAGS_22_
FLAGS_23_
FLAGS_30_
FLAGS_31_
FLAGS_32_
FLAGS_33_
FLAGS_34_
FLAGS_35_
FLAGS_36_ Control Function
f Skip all back-end processing
p Turn on PLM maintenance flags
Diagnostic Recorder
t Display diagnostic information at terminal
FLAGS_37_ Reformatter
c Display reformatter current column postion
s Display reformatter contents of column stack
t Display reformatter token type
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3.7.1.1.1.3 Other Options. =-

CODE_ON_WARNING

Generate code (and, if requested, a machine code
listing) when there are diagnostics of severity
level WARNING, provided there are no FATAL,
SYSTEM, or ERROR diagnostics. NO_CODE_ON_WARNING
means generate no code (and, if requested, no
machine code listing) when there are diagnostics
of severity level WARNING. Default:
CODE_ON_WARNING

CONTAINER_GENERATION

FREQUENCY

OPTIMIZE

REFORMAT

TRACE_BACK

Produce a Container if diagnostic severity
permits.  NO_CONTAINER_GENERATION means that no
Container 1is to be produced, regardless of

- diagnostic severity. If a Container is not
produced because NO_CONTAINER_GENERATION is in

effect, code 1is not generated (nor is a machine
code listing, if requested). Default:
CONTAINER_GENERATION

Permit generation of code to monitor execution
frequency at the basic block level. Default:
NO_FREQUENCY.

Permit optimization in accordance with the
OPTIMIZE pragmas that appear in the text. When
NO_OPTIMIZE is specified or 1is in effect by
default, no optimization is performed, regardless
of pragmas. When no optimize pragmas are
included, optimization ¢tries to conserve code
space. (Note: With or without optimization, the
compiler shall conform to the Military Standard,
Ada Programming Language, ANSI/-STD-1815A-1983,
17 February 1983 (2.1).) Default: NO_OPTIMIZE

Reformat the source, the result being reflected
in the source 1listing, if present, and the
out_src node, if specified. Default: REFORMAT

Provides user with calling sequence traceback
information when the wuser's program is aborted
because of an unhandled exception. See Section
40.1.3 for a discussion of tracebacks. Default:
TRACE_BACK.
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3.7.1.2 Compiler Inputs. - The compiler shall receive control inputs and
option inputs through the ALS Command Language Processor; Ada source text
compilations from the environment database through the ALS Database
Manager; and Containers containing previous compilations through the ALS
Database. Manager.

3.7.1.3 Compiler Qutputs. -

3.7.1.3.1 Container OQutput. - The compiler shall produce a Container
output for each input compilation unit depending on options and
diagnostics. The Containers shall ‘include machine text, global symbol
definitions, and global symbol references. The Containers shall be stored
in the environment database. A Container will not be produced if
NO_CONTAINER_GENERATION 1is in effect or if a diagnostic of severity level
FATAL is reported.

"3.7.1.3.2 Reformatted Source Text Output. - Under user option, the
compiler shall produce a text node containing the reformatted Ada source
text. This node shall be stored in the environment database.
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3.7.1.3.3 Qutput Listings . - The compiler shall produce the following
output 1listings. If a FATAL diagnostic occurs, a Container may not be
produced, depending on the precise nature of the FATAL diagnostic. . In
these cases, if a Container 1is not produced, 1listings shall not be

produced.

a. Source Listing,

b. Symbol Attribute Listing,

¢. Cross-Reference Listing,

d. Compilation Statisties Listing,
e. Machine Code Listing,

f. Diagnostic Summary Listing, and
g. Compilation Summary Listing.

Each listing is described in the following paragraphs.

3.7.1.3.3.1 Source Listing. -

a. Description. The source listing shall show the Ada language
statements that the compiler has received for compilation. The
listing shall be requested or suppressed with the SOURCE
option. The following information shall be included:

. The source statements.

. Diagnostic messages, describing errors or other unusual
circumstances. Each message appears in the listing
immediately within or following the diagnosed statement.
Diagnostic messages that are not associated with
particular statements are also included in this listing.
This includes messages generated during processing of
the arguments to the compiler. These messages appear
prior to the start of the 1listing of the source
statements. The messages are described in 3.7.1.3.4.

. Line numbers.

. Statement numbers. A compilation unit is decomposed
into a series of "statements", each of which represents
a syntactic construct or a fragment of a syntactic
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construct. Each "statement"” of a compilation unit
receives a "statement number" that uniquely identifies
that '"statement™ within the unit. A "statement" is
terminated by the appearance of another "statement" or
by the end of the compilation unit.

A syntactic construct may define several
"statements" because: (1) it contains nested constructs
that in turn define one or more "statements", or (2) it
is broken up for convenience into several "statements"
that may be individually accessed. Each of the

following syntactic constructs represents one or more

"statements" of a compilation unit.
1. A pragma;
2. An object or number declaration;
3. A type or subtype declaration;

4, The "record™ and "end record" clauses of a record
type definition;

5. The component list "NULL;";
6. A component declaration;
7. A discriminant declaration;

8. The "case", "when", and "end case" clauses of a
variant part;

9. An incomplete type declaration;
10. A simple statement;

11. The "if", melsif", "else" and "end if"™ clauses of
- an if statement;
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The "case", "when", and "end case" <clauses of a
case statement;

The "while", "for", "loop" and "end 1loop" c¢lauses
of a loop statement;

The "declare", "begin"™, "exception", and "end"
clauses of a block:

The "procedure" and "function" clauseé of a
subprogram specification, and the "return" clause
of a function specification;

The parametér declarations of a formal part;

The "begin", "exception", and "end" <clauses of a
subprogram body, as well as the clauses of its
subprogram specification as previously defined;

The "package", "private", and "end" clauses of a
package specification;

The "package body", "begin", "exception", and "end"
clauses of a package body;

A use clause;
A renaming declaration;

The "task™ or "task type" and "end" clauses of a
task specification;

The "task body", "begin"™, "exception", and "end"
clauses of a task body;

An entry declaration;

The "accept", "do", and "end" clauses of an accept
statement;
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26. The '"select", "when", "or", '"else", and "end
select" clauses of a select statement;

27. The "terminate" form of select alternative of a
selective wait statement;

28. A with claﬁse;

29. A body stub;

30. An exception declaration;

31. The "when" clause of an exception handler;

32. The "generice" clause of a generic part;

33. A generic formal parameter;

34. A generic subprogram or package instantiation;
35. A representation specification; ,

36. The "for", "record", and "end record" clauses, and
the "component name, location" pairs of a record
type representation.

Block identifiers, loop identifiers, and labels are
considered part of the statement that they precede.

. An indication of block depth, where the block 1level
changes whenever the current scope changes. For
example, the block 1level is incremented whenever a
package, subprogram, task body, or block statement is
encountered; the block level is decremented after an
end statement for a package, subprogram, task body or
block statement.

Depending on the presence of other pragmas and options,
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the complete source text may or may not be listed. The
complete source text is defined as the contents of the
"source" node, together with the diagnostic messages,
line numbers, statement numbers, and block depth
indicators which apply to this text. The following
rules determine the portion of the complete text that
appears in the listing: )

. Any text between a LIST(OFF) pragma and the next
following LIST(ON) pragma is not listed. (Note: The
rule applies to any pragmas in the complete text, even
those appearing in imported text. The rule is not
affected by other options such as NO_PRIVATE.)

. If the NO_PRIVATE option is in effect, the private parts
of package specifications do not appear in the listing.

. If the NO_NOTES option is in effect, diagnostic messages
of severity NOTE do not appear in the listing.

Under user option, the source listing shall show the Ada source
text arranged either into 1lines and columns exactly as it
appeared in the- input, or as a text that is reformatted in a
manner that improves readability and displays the structure of
the Ada text. A reformatted 1listing shall have statements
separated one to a 1line and indented to show nesting depth;
comments shall be segregated from statements and declarations.
Subparagraphs b. through f. below describe the reformatting
process more fully.

If the source text to be listed (as determined above) contains
any PAGE pragmas, the line on which the token PAGE appears is
placed at the first line available on a new page in the source
listing.

Pragma TITLE (arg) specifies a CHARACTER string that is to
appear on the second line of each page of every listing produced

for a compilation unit. At most one such pragma may appear for
any compilation unit, and it must be the first lexical unit in

the compilation unit (comments excepted). The argument 1is a
CHARACTER string. :

If the listing contains more than one compilation unit, each
compilation unit begins a new page. For the purposes of
listings, a new compliation unit begins with the first

non-comment token or blank line tha. follows the final semicoloa
of the previous compilation unit.

All listing control pragmas and options shall preserve statement
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b.

numbering and nesting 1level indications. Every statement,
whether listed or not, shall be counted in the determination of
statement numbers. All 1lines shall be counted for line
numbering, whether printed or not, except that included text
shall be numbered independently of the enclosing text.
Reformatting shall produce new line numbers.

All listings shall be printed with a maximum of 120 columns per
line and 60 lines per page.

Reformatting. When the REFORMAT option is specified, the source
listing shall contain a reformatted version of the source as
described in Section 3.7.1.3.3.1(a). The characteristics of the
reformatted output are described in Subparagraphs c¢., d., and e.
below. .

A reformatted source text node shall be produced under user
option.

Examples. Figure 3-4 shows examples of source listings under
various combinations of optionms.
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L] 1 2 package body RATIONAL_NUMBERS (s
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[ 1 2
? 1 2
8 1 2 ~= SAME_DENOMNINATOR s a local procedure at module scope which
9 3 2 -+ geduces two ratlonal numpers to the sase denominator
16 1 3 pragma OPTINIZE (TVIME)}
il 4 4 procedure SAME_DENOMINATOR (Xo V5 In out RATIONAL) s
12 2 6 COMMONZ INTEGER range L .. INTEGER®LASYT}
13 2 7 begin
14 2 7 == feduces X and ¥ to the same
15 2 [] CORNON = 13 . -~ denominator
¢40E 2033 SYNTAX ERROR ~ %«=f - EXPECTING *3=® QR NAME QUALIFIER
(X2 1] 2000 SYNTAX RECOVERY — PARSING RESUMED AT *3°
16 2 9 It X DENONENATOR /= Y. 0ENONINATOR then
17 2 10 CONMON 3= EUCLID.LCF (X DENOMINATORy V.DENOMINATOR)} —- lesst common factors
18 2 11 COMMON 8= X,DENIMINATIROY,DENIMINATIR/CIMNNONG -~ smallest comeon multinle
i9 2 1
20 2 12 XoNUMERATOR 8= K NUNERATORC®COMMON/X.DENONINATOR}
21 2 13 YoNUNERATOR 3= ¢ NUMERATORSCOMNON/Y.DENONRINATOR}
22 H 13
23 2 14 X.OENOMINATOR 5= CONNING
24 4 15 Y .OENOMINATOR 3= COMMON;
25 2 16 end It}
26 2 16
27 2 1?7 end SAME_DENOMEINATOR
28 1 17
29 - 2 18 function EQUAL €Xs Y3 RATIONAL) return BODLEAN is
30 2 21 Uo V2 RATIONALS
k18 2 22 begin
32 2 23 U = X} -= save in teémporaries
33 2 24 ¥ 1= Y3}
34 2 25 SANE_DENOMINATOR (U, VI3
35 2 26 seturn {U.NUNERATOR = V,.NUMERATDRI}
36 2 27 end EQUAL}
7 1 27
38 2 28 function “+* (X, ¥3 RATIONAL) roeturn RATIONAL is
39 2 3t Ue Vi RATEONALS -= temporaries

Figure 3-U4, Source Listing (Page 1 of 7)
Options: SOURCE, REFORMAT, NOTES
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44

begin
U = X3
Vv i= Y;
SAME_DE

foturn INUMERATOR => U.NJNERATOR ¢ V.NUNERATORs ODENOMINATOR => U.DENOMINATOR

Vi

end "e%;}

function %™ (X,

begin

return (NUNERATOR => X NJMERATORSY NUMERATIR, DENOMINATOR => X.DENOMINATOR

NOMINATOR (Us V)

*Y.DENOHINATOR)

end "%

end RATIONAL _

NUHMBERS }

¥3 RATIONAL) return RATIONAL Is

Figure 3-4. Source Listing (Page 2 of 7)

(Continuation of Options:

SOURCE, REFORMAT, NOTES)
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-~ This is the package body to implement the package RATIONAL_NUMBERS

with EUCLID;
package body RATIONAL _NUMBERS Is

~= SANE_DENOMINATOR s a iocal procedure at module scope which
-= reduces two rational numbers to the same denominator
pragma OPVIMIZE (TINED;
psrocedure SAME_DENONINATOR €Xo Y3 in out RATIONAL) Is
COMMON: INTEGER range 1 oo ENVEGER®LAST;
begin
-= redices x and y to the same
COMMON = 13 -~ densominator

SYNTAX ERROR - =° — EXPECTING “3=* OR NAME QUALIFIER

9
10
11
11
12
i3
i3
14
15
16
16
1?7

i% X.,DENGMINATOR /= Y,DENGMINATOR then
COMAON 8= EUC.ID.LCF (X.DENOMINATORy; Y.DENOMINATOR)} -- least common factor
CORNON 3= X .DENIMNINATIROY . DENOCHINATOR/CONNONG =~ snaltlest common multiple

XoNUMERATOR 3= XK NUMERATOROCOWMON/X.DENOMINATOR}
YoNUNERATOR 8= ¥ NUMERATOR®COYNIN/V.DENODMINATIR}

X<DENONINATOR t= COMMON}
YDENOMINATOR $= COMMON}
end it}

end SANE_DENOMINATOR]

function EQUAL (Xe Y$ RAVIONAL) return BOOLEAN is
Ue VI RATIONALS
~begln
U = X3 ~= save In tempararises
v &= Y3
SANE_DENOMINATOR (U, VI3
return (U.NUNERATOR = V,NUMERATOR)}

end EQUAL}
function "e® (X, Y2 RATIONAL) return RATIDNAL s
Uy V3 RATIONALS == temporaries
begin ’
U = X}
vV 3= Y}

SAME_OENOMINATOR (U, V)3
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Figure 3-4. Source Listing (Page 3 of 7)
Options: SOURCE, REFORMAT, NO_ NOTES
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return (NUMERATOR => UJNJNERATIR ¢ V.NUMERATOR, DENOMINATOR => U.DENOMINATOR

LK
end “%;

tunction *¢* (X, Y3 RAVIONAL) return RATIONAL s

begin

cotusrn (NUMERATOR => X.NUNERATOR®Y.NUNERATOR, DENOMINATOR => X, DENOMINATOR

SY.DENONINATOR)
eng “e¥;

end RATIONAL_NUMBERS; -

Figure 3-4. Source Listing (Page 4 of 7)

(Continuation of Options:

SOURCE, REFORMAT, NO_NOTES)
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== This is the package spec for Ratlonal_Numbers

package Rational_Numbers Is

type
Rational is private;

procedure same_denominator (xeytin out rationsl);

function EQUALIxsy3rationalireturn Boolean)
function “e"ixoysrationaliceturn RATIONAL}
function “e"(xeytrationaldseturn RATIONAL}

private type rational s record
numeratoredenominatortinteges sange leointeger®iasts
end cecord}

end Rational_Numbers)

Figure 3-4%. Source Listing (Page 5 of 7)
Options: SOURCE, NO_REFORMAT, PRIVATE

00Y-6500-d9=¥D uoT3e0TJToads waysAg sBensue] epy

€861 JequRAON |



2 °IUBWND0Q S$IY} JO JOAOD B} UO SUOHDLSEJ DY) 0F 399(gns §|
34emijos 43INAWOD 40/ Pue BIBP |BDIULDIY JO FINSO[ISIP 40 Bs(),,

09-€

BLOCK

LINE LEYEL

- - - - - -

sTnt
by

Ll dedod et
RN NPT RL NN

-~ This Is the package spec for Ratlonal_Numbers

package RATIONAL_NUMBERS Is
type Ratlonat s privated
procedure same_denominator (x, yt in out rationaldi

function EQUAL (xy yt cational) return Boolean}
function "¢™ (x, yi rational) seturn RATIONAL}
tunction “#" (xs y3 vrational) return RATIONA_}

private
typs rational is
recosd
numerators denominators Integer range l..integer®last)
end secord}
end Ratlonal_Numbers;

Figure 3-4. Source Listing (Page 6 of T)
Options: SOURCE, REFORMAT, PRIVATE
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~= This Is the package spec for Rational_Numbers

package Ratlional_Numbers is
type Rational s private;
procedure same_denominator (xs y3 In out rationald}
tunction EQUAL (xe y3 rational) return Booleans
function “+* (x, y3 rationald seturn RAVIONAL}
function "% ixo y3 rational) return RATIONAL}

end Ratlional _Numbers}

Figure 3-U4. Source Listing (Page 7 of 7)
Options: SOURCE, REFORMAT, NO PRIVATE
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d.

Comments and Spacing. To highlight the logical structure of

code, it 1is common for a programmer to set off functional units
by block comments and blank lines. Additionally, the programmer
may expand on particularly complex code fragments using in-line
comments. The program reformatter supports these activities on

several levels.

First, the program reformatter shall preserve blank 1lines from
input to output, to help set off groupings.

Second, the program reformatter shall support two 1levels of
comments: long comments used as descriptions of major functional
units and short comments used for explanations of code fragments.

The first category, called a block comment, is recognized as:

. The first comments in a compilation unit before any
code,

. Any comments directly following a blank line, or

. Any comments directly following a PAGE pragma or a TITLE
pragma.

A block comment containé.no extra indentation or reformatting. A
block comment is terminated by the first lexical unit other than
comments,

All other comments fit into the second category, termed
"remarks". A remark will typically appear on the same line as
the code that it follows, or following another remark. All
remarks immediately following a code fragment shall be indented
to start in Column 41, or with an intervening space if it follows
a code fragment, whichever is greater. Any remarks not

immediately following a code fragment shall start in Column 41,

or one column past the column to which the text is currently
being indented, whichever is greater. Comments which do not fit
on a 1line shall be separated into two comments, divided at a

blank, if possible.

Alignment and Indentation. Keywords shall be aligned as shown in
Table 3=2. Their bodies shall be indented one indentation unit
(three columns) from their corresponding headers.
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Table 3-=2

KEYWORD ALIGNMENT

ACCEPT ... DO

END ...;

block_identifier:
BEGIN
EXCEPTION

END.-.;

CASE L) IS
WHEN ... =>

END CASE;

block_identifier:
DECLARE
BEGIN
EXCEPTION

END...:

loop_identifier:
FOR ... LOOP

END LOOP ...;

FOR ... USE
RECORD ...

END RECORD;
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Table 3-2 (cont.)

FUNCTION (...; = function specificatian
-..;

eeel]

FUNCTION (...:

eee) o0 IS

BEGIN
EXCEPTION

.00

END ...;

IF ... THEN
ELSIF ... THEN
ELSE

eeoe

END IF;

loop_identifier:
Loop

s 00

END LOOP...;

PACKAGE ... IS
PRIVATE

END;

PACKAGE BODY ... IS
BEGIN
EXCEPTION

END ...
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Table 3-2 (¢ont.)

PROCEDURE (...; =— procedure specification
ooo;

ooo);

‘PROCEDURE (G
ceu) IS

BEGiﬁf

EXCE;&ION

* 60

END ...

SELECT
OR
ELSE

s oe

END SELECT;

SEPARATE (...)

TASK [TYPE] ... IS

END ...:

TASK BODY ... IS
BEGIN

LN ]

EXCEPTION

END- -o;
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Table 3-2 (cont.)

TYPE ... IS
RECORD

END RECORD;

loop_identifier:
WHILE ... LOOP

END LOOP...;

GENERIC
PACKAGE ... IS
PRIVATE

END ...;

GENERIC

PROCEDURE ...;

GENERIC

FUNCTION ...;

Pragmas and labels will always be 1left aligned

listing column.
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General Aesthetic Considerations. 4As described earlier, certain

language constructs cause increases or decreases in the amount of
indentation. The unit of indentation shall be three columns.

A1l 1exiéal items shall be output followed by a single space,

with the following exceptions. The operators "#" 6 n/v_  period,
apostrophe, "#¥"_ ypary "+", and "-" are not followed by a space.
The delimiter "(" is not followed by a space. A lexical item
which is succeeded by an operator "®n  n/n_  nperiod, apostrophe,
or "%¥n_ or a delimiter 'semicolon, colon, ")", or comma, is not
followed by a space. Semicolons always terminate a line, unless
followed by a remark.

The reformatter will attempt to fit a statement on a single line.
If it cannot, then that line will overflow. Any lexical unit
that causes overflow will result in a new 1line being started.
(Note that character strings are lexical units and will no t be
split.) The first and all succeeding overflow 1lines will start
one indentation 1level deeper than the initial overflowing line.
If an overflowing lexical unit still will not fit on the new
line, it will be left-adjusted until it fits. A remark which
overflows will be converted into two new remarks separated at a
blank.

To minimize the negative effect of overflow, all indentation
produced by the logical nesting of a program which results in a
potential remaining line 1length, as measured from after the
indentation to the end of the line, of less than 16, will be
ignored. 1In these cases, the indentation level is not increased.
When the logical nesting is reduced, the proper indentation will
be reestablished.

The reformatter shall output reformatted text with a .maximum of
97 columns per line, as the source output listing has a maximum
of 120 columns per line, including the line heading (block number
and statement number) of 23 columns.

3-67

"Use or disclosure of technical data and/or computer software
is subject to the restrictions on the cover of this Document."



Ada Language System Specification CR-CP-0059-A00
1 November 1983

3.7.1.3.3.2 Symbol Attribute Listing. - The symbol attribute listing
shall be an  alphabetical list of all symbols defined in the
compilation unit. Symbols imported via WITH clauses shall appear only if
referenced in the compilation unit. The symbol attribute listing shall be
requested or suppressed with the ATTRIBUTE option.

For each symbol, the listing shall include:
a. The symbol name;
b. If the symbol is one of the following, it shall be indicated:

record
array

type

subtype
procedure
function
block name
loop name
label
package

task
exception
named number
enumeration literal;

-

¢, The enclosing scope (i.e. subprogram, package, task, block,
record type, or enumeration type);

d. The type and constraints, for scalar objects;
e. The mode, if the symbol is a formal parameter;
f. Whether the symbol is a constaht;

g. Whethef the symbol is a discriminant;

h. Whether the symbol is a generic parameter;

i. The block level and statement number of the declaration, or
WITH clause; and

j. The size. (storage units)

Symbols defined in the predefined package STANDARD shall not appear in the
symbol attribute listing.

Figure 3-5 is an example of a symbol attribute listing.
When both a symbol attribute listing and a cross-reference 1listing are

requested, a single listing, called the Attribute Cross-Reference Listing,
containing both types of information shall be produced.
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STMT
NANE tun
L] 33
. 25
EQUAL : 17
COMMON b
DENUMEINATIR
EuCLiD
LCF
NUMERATUR
nei
npP2
RATIONAL
RATINNAL _NUNBERS 1
SAME_DENOATNATOR 5
u 26
v 18
v 26
v 18
X 33
X 25
X 17
X 5
Y 3
A4 25
Y 17
v 5

HLUCK
LEVEL

1
1
1
2

NNNNNONNNN NN -

SCORE

RATIONAL _NUNBERS
RATINVAL_NUNBERS
RATIONAL _NUNRERS
SAME_DENOMINATOR
RATIAVAL

EuCLID

RATIONAL

LCF

LCF

RATIONAL _NUNBERS/SPEC

RATIONAL _NUNBERS
*

€QuAL

*

EQUAL

*

*

FOUAL
SAME_DENOMINATOR
[ ]

*

EQUAL
SAME_DENONINATOR

LYRE

RATIONAL
RATIONAL
RATEONAL
INTEGER
INJFEGER
PACKAGE
INTEGER
INTEGER
INTEGER
INTEGER
RECORD ¥
PACKAGE
PRICEDUR
RATIONAL
RATIONAL
RATIONAL
RATIONAL
RATIONAL
RATIONAL
RATIDNAL
RATIONAL
RATIONAL
RATIONAL
RATIONAL
RATIONAL

FUNCTIONe ARGUMENTS X,
FUNCTIONs ARGUMENTS X,
FUNCTIONe ARGUMENTS X,
RAV3Z 1 oc UNTEGER'LAST
RANSE 1 oo INTVEGER'LAST

FUNCFION ARGUMENTS 0PI,

IN ARGUNENT
IN ARGUMENT
YPE

E ARGUMENTS X, Y

1N ARGUMENT
IN ARGUNENT
IN ARGUNENT
IN DUT ARGUMENT
EN ARGUMENT
IN ARGUMENT
IN ARGUNENT
IN DUT ARGUMENT

< < =

opP2

Figure 3-5. Symbol Attribute Listing
Options: A

TTRIBUTE, NO XREF

S1ZE

> >

L R 2 3

F X IR W O 3 3 W R XX
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3.7.1.3.3.3 Cross-Reference Listing. - The cross-reference listing shall
be an alphabetical 1list of all symbols defined or referenced in the
compilation unit. Symbols imported via WITH clauses shall appear only if
referenced in the compilation unit. The cross-reference listing shall be
requested or suppressed with the XREF option.

For each symbol, the listing shall include:
a. The symbol name;

b. The block level. and statement number of the declaration, or
WITH clause;

c. The list of all statement numbers where the symbol is used;
i.e., referenced in a context other than as target of an
assignment, or as an QUT actual parameter; and

d. The list of all statement numbers where the symbol is set,
i.e., appears as the target of an assignment, or as an OUT or
INOUT actual parameter.

Symbols defined in the predefined package STANDARD shall not appear in the
cross-reference listing. Implicit declarations of subprograms and
enumeration literals shall not appear in the cross-reference listing.

A "SET" is recorded in the following cases:

a. For a variable or constant, whenever that object or a component
of that object is modified.

b. For a type, whenever an allocated object or a component of that
object is modified.

¢c. For a function, whenever a return statement is encountered for
that function.

A modification occurs when the entity named 1is the target of an
assignment. Assignment includes an assignment statement, an actual
parameter corresponding to a formal IN or INOUT parameter, a For loop
parameter, or an initialization. Initialization includes default
parameter and discriminant initializations in addition to ' initializations
used in variable, record component, constant, and number declarations.

A "Use" is any textual occurrence of a designator or character 1literal
which is not a set.

Figure 3-6 is an example of a cross-reference listing.
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When both a symbol attribute listing and a cross-reference 1listing are
requested, a single listing, called the Attribute Cross-Reference Listing,
containing both types of information shall be produced.

Figure 3=7 is an example of an Attribute Cross-Reference listing.
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STHT dLOCK

Na#ig Hud  LEYEL 36X £ Uikl
* 34 L SEY- 3 36
USED 3 36 Y6 37
* 26 1 SET 3 32
USED &t 32 33
EQUAL 14 1 SEV 1 24
USED & 24 25
COMMOL 6 2 SEV 1.8 10 11
’ USED 3 11 12 13 14 )5
DENUMINATUR SET 3 14 15
¢ USED &t 9 9 10 10 11 1) 12 13 32 32 36 36 36
EUCLID SET 3 :
: USED 31 1 10
LCF SEY
USED & 10
NUMERATUR SET 3 12 13
USED 3 12 L3 24 24 32 32 32 36 36 36
orl SET 3 10
USED 3
oep2 SEY : 10
USED 3
RATIONAL SET 3
USED 3 5 L7 26 26 34 34
RATIONAL _NUMRERS 2 1 SET 3
USED & 38
SAME_DENOHINATOR 5 T SEV
USED & 17 23 31
0 27 2 SEV 1 29
USED & 31 32 32
u 19 2 SET 3 22
USED 3 23 24
v 27 2 SET 1 30
USED s 31 32
v 19 2 SET 1 22
USED s 23 24
X EL] 2 SET 1
USED 3 36 36
X 26 2 SEY 1
USED 1 29
X 18 2 SET 1
USED 3 21

4 Figure 3-6. Cross—-Reference Listing (Page 1 of 2)
Options: NO ATTRIBUTE, XREF
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NAME

SETMT ALOCK

uus  LEYEL
5 2

34 2
26 2
18 2

5 2

SEI £ UiER

SET 3 12 18 23 3}
USED T 9 10 11 12 12 14
SET

USED 3 36 36

SET 3

USED & 30

SEY 3

USFD & 22

SeEV 1 13 15 23 31

USED ¢ 9 10 11 13 13 15

Figure 3-6. Cross-Reference Listing (Page 2 of 2)A

(Continuation of Options:

NO ATTRIBUTE, XREF)
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STMT 3LAOCK

HAdE Uy LEYEL
. : 33 1
. 25 1
EQUAL 17 1}
CUMMON [ 2
oeuunlﬁAluk

CNots3 Vhis Is an Incosplete tisting, Includsd Lo describe the tisting format.>

SCOLE

RATIONAL _NUMBERS
SET & 3%

USED 3 35 35 36
RATIOVAL _NUMBERS
SET 1 31

USED 3 31 32
RATIONAL _NUNBERS
SET 3 23

USED 3 23 24
SAME_DENOMINATOR
SET ¢ 8 10 11

USED 3 11 12 13 14 15

RATIONAL
SET. 1 14 15

LXee
RATIONAL FUNCTION,

RATIONAL FUNCTION,
RATIONAL FUNCTION,
INTEGER RANGE 1 ..

INTEGER RANGE 1 oo

ARGUNENTS X,

ARGUMENTS Xq

ARGUMENTS X,

INVEGER®LAST

INVEGER'LASY

USED 3 9 9 10 10 11 11 12 13 31 31 35 35 35

Figure 3-7. Attribute Cross-Reference Listing

Options: ATTRIBUTE, XREF
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3.7.1.3.3.4 Compilation Statistics Listing. - The compilation statistiecs
listing is a summary of the characteristics of the Ada compilation_unit
that was compiled. The listing shall be requested or suppressed with the
STATISTICS option. Text brought in via INCLUDE pragmas shall be included
in the determination of statistics.

The listing shall include:
a. User who requested the compilation;
b. The program library into which the units are compiled;

c. Number of diagnostics of each severity level, broken down by
: compiler phase which detected the diagnostic e.g., lexical
analyzer, parser;

d. Number of statements, lexemes, and comments;

e. Number of language constructs of the following categories:

Assignment Statements
Return Statements
Procedure Call Statements
Delay Statements
Raise Statements
Exit Statements
Goto Statements
Entry Call Statements
Abort Statements
Code Statements
If Statements
Loop Statements
Case Statements
Accept Statements
Select Statements
Null Statements
Blocks

Labels

Subprogram Declarations
Renaming Declarations
Number Declarations
Exception Declarations
Package Declarations
Task Declarations
Type . Declarations
Subtype Declarations
Object Declarations

Each’reserved word (see Paragraph 2.9 of Military
Standard, Ada Programming I..nguage,
ANSI/-STD-1815A-1983, 17 February 1983)M
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Each operator:

*

+ / <>
/= >= <=

i
& GO

*

f. Number of source input lines;
g. Date and time of compilation; and
h. The size of the object program.
Figure 3-8 is an example of a compilation statistics listing. Statistics

are included in the output Container whether or not the STATISTICS option
is in effect. : .
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A[ALLRLILE

usew

PRUGRAM L IBRARY

DATE

CONTAINEK SIZE

UNLT SiZe
STATENENTS
LEXEMES
COMMENT S
LINES

RSADA
DEAD_PROG

OCY Ol, 1940 11323
2532 BYTES

37
28)
12
56

Figure 3-8. Compilation Statistics Listing (Page 1 of 3)

Option:

STATISTICS
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LFL] uifa

AJORTY
ACCEPT
ACCESS
ALl
AND
ARRAY
AT

HEGIN 4
800Y 1

CASE
CONSTANT

JLEKALGR Migi

Ad )
<
<=
>
e
<>

QECLABALILUND
03JECT_DECLARATION
VYPE_DECLARATION
SURPROGRAM_DECLARATION
TASK_DECLARATION
RENANING _JECLARATINN
NUMBFR_DECLARATION

SIALEAENIY
ASSIGNMENT_STATENENT
RETURN_3 TATEMENT
PROCEDDRE _CALL
DELAY_STATERENT
RAISE_STATENENT

)] 1314 4282 T3
DECL ARF GENERIC
DELAY Gova
DELYA
DIGITS IF 2
(11} IN 1
1s 5
ELSE
ELSIF LINITED
END 6 Looe
ENTRY
EXCEPTION NOD
FXIT
NENW
FOR NOT
FUNCTINN 3 NULL
ﬂtﬁgAlﬂl U3ES
. 1
€
* ]
/ 3
!
Uiks DECLARALILONS
5 SUBTYPE_DECLARATION
PACKAGE _DECLARATYION
4 EXCEPYION_DECLARATION
LABELS
BLOCK_IDENTVIFIER
LOOP_LDENTIFIER
uigl dTALCHENES U3ES
10 NULL _STATEMENT
3 IF_STATEMENT 1
2 LODP _STATEMENT

ACCEPT _STATEMENT

HO8Y iEs

OF ‘
OR

DTHERS

ouy 1

PACKAGE )

PRAGHA 2 ~

PRIVAYE
PROCEDURE 8

RAISE

RANGE

RECORD

REN

RENANES
RETURN 6
REVERSE

113

SIALEOENIS
EXTT_STATEMENT
GITI_STAFZHENT
ENTRY_CAL_
ABIRT_STAVEMENT
€23 _STATEMENT

HO80 Uik

SELECT
SEPARATVE
SUBTVPE

TASK
TERNINATE
THEN 1
TYPE

USE

WHEN

WHILE

WITH |}

XOR

USES SIALEMENLS

CASE_STATEMENT
sLOCK

SELECT_STAVYEMENT

Figure 3-8. Compilation Statistiecs Listing (Page 2 of 3)

(Continuation of Qption:

STATISTICS)
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WARNING 0
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SYSTER 0
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Figure 3-8. Compilation Statistics Listing (Page 3 of 3)

NusaER
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3.7.1.3.3.5 Machine Code Listing. - The machine code listing shall
display the object code generated by the compilation of a
compilation_unit. The listing shall be be requested or suppressed with
the MACHINE option.

The listing shall contain a symbolic representation of each instruction
and of each word of data, side-by-side with the numeric representation of
the machine code corresponding to the symbolic representation. In
addition, the statement number of the Ada source to which the generated
code corresponds shall be listed. (In the case of optimization-induced
code motion, the statement number may not be meaningful.) When
appropriate, brief comments shall describe the generated code.

Figure 3-9 is an example of a machine code listing. It should be noted
that the machine code 1listing is not in a format acceptable to an ALS
assembler.
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Figure 3-9. Machine Code Listing
Option: MACHINE
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3.7.1.3.3.6 Diagnostic Summary Listing. - The diagnostic summary listing
is a description of all the diagnostic messages produced during
compilation of a compilation unit. The 1listing shall be requested or
suppressed with the DIAGNOSTICS option. The NOTES option shall determine
whether diagnostics of severity NOTE should be included in the diagnostic
summary listing.

The diagnostics shall be sorted by their occurrence in the source text,
Each diagnostic shall be in the format described in 3.7.1.3.4. Totals
showing the number of messages of each severity level listed shall appear
at the end of the listing. .

Figure 3-10 is an example of a diagnostic summary listing.
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WARNING
ERROR
YT
FATAL

0LAgH0S1IC
seo y 2001
*es F 2033
yunaER

L

]

1

0

°

SYNTAX RECOVERY -~ PARSING RESUMED AT °*;°
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Figure 3-10. Diagnostic Summary Listing

Options:

NOTES, DIAGNOSTICS
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3.7.1.3.3.7 Compilation Summary Listing. - For each ‘compilation
consisting of one or more compilation _units, the compiler shall produce a
compilation summary. Users shall be prevented from suppressing this
listing.

The compilation summary shall include:
a. The total number of diagnostics of each severity level;
b. The CPU time consumed by the compiler;

c. The compiler options which were specified for the compilation;
and :

d. A list, called the recompilation advisory, of all compilation
units that, though previously compiled, must now be recompiled.

Figure 3-11 is an example of a compilation summary listing.

A compilation summary might not be produced if a FATAL diagnostic has been
generated.
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Figure 3-11. Compilation Summary Listing
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3.7.1.3.4 Diagnostic Messages. - The compiler shall produce diagnostic
messages when presented with wrong or questionable Ada text, or when thure
is an unusual circumstance. Diagnostic messages shall appear in the
source 1listing, 1if one is produced; each message shall be interspersed
with or immediately follow the diagnosed statement. Diagnostic messages
shall also be 1listed in the diagnostic summary listing described in
3.7.1.3.3.6. A complete list of all diagnostic messages produced by the
ALS is provided in Appendix 80.

Five severity levels of diagnostic situations shall be used:

a. A NOTE shall be used to inform the user of some unusual action
the compiler has taken, such as assuming a default. Tais shall
not be an indication of an error.

b. A WARNING shall be used to inform the user that, although the
text is legal according to the language definition, it does not
have the meaning that the user probably intended. An example
of a warning is an operation that always raises an exception at
runtime.

¢. An ERROR shall diagnose illegal Ada text.

d. A SYSTEM diagnostic shall be used to indicate an internal error
inside the ALS. Compilation shall continue.

e. A FATAL diagnostic shall be used to indicate an error (either a
user error or an -internal error) which is so severe that
compilation must be aborted. Since a compilation may consist
of multiple compilation units, a FATAL diagnostic may terminate
the compilation process before even starting processing of some
of the units. Production of listings cannot be guaranteed, but
the FATAL diagnostic shall be printed.

If there are diagnostics of severity ERROR, SYSTEM, or FATAL, the
Container will not be wusable as input to a linking tool, compiler,
assembler, or exporter. Under the user option CODE _ON_WARNING, the
Container will be, or will not be, usable when WARNINGsS are the most
severe diagnostics. (If there are FATAL diagnostics, a Container may not
be produced.)

If at any time during processing, the Compiler detects more than 50
diagnostics of severity ERROR or greater, the compiler shall issue a
diagnostic of severity FATAL and shall terminate processing.

The format of a diagnostic message is described in 80.1.
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When diagnostics appear in the source 1listing, the diagnostics shall
frequently be accompanied by the character # under the text being
diagnosed. This character shall highlight the particular lexical units to
which the diagnostic refers.

3.7.1.3.5 Special Diagnosties. - The compiler shall produce diagnostic
messages known as special diagnosties to indicate either that it was
unable to effect the start of compilation due to an inability to recognize
all of its inputs, or that a FATAL diagnostic was encountered during the
compilation. Special diagnostics are routed to MESSAGE_OUTPUT.

The special diagnostics produced by the compiler shall be as described in
Appendix 80. All special diagnostics result in termination of the
compilation process.

3.7.1.4 Maintemance Aids. - The compiler shall produce maintenance aid
listings that will be accessible to the user, but not documented for his
use. These aids shall be documented in the.operator's manuals, but not in
the user reference manuals. These listings shall include those described-
in 3.7.1.1.1.2.

-
.

3.7.1.5 ALS Compiler Machine-Independent Section. - The
machine-independent section of the compiler shall perform full syntax
checking, shall check all operations and parameters for type
compatibility, and shall verify that all semantic restrictions on the Ada
language source text are met. It shall translate the source input into an
1ntermedlate language representation,
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3.7.1.5.1 Intermediate Language. - A machine-independent intermediate
language shall be used in the compiler. The intermediate language shall
be based on DIANA (2.2), and shall be described in the Intermediate
Language Specification (see 3.4.2.).

3.7.1.5.2 Machine~Independent Section Design Goals. - The design goals of
the ALS Compiler Machine-Independent Section shall be to parameterize
target dependencies, and to implement optimizations that will reduce the
use of runtime resources.

3.7.1.6 Code Generators. - A code generator for each target environment
listed in 3.1.1.2 shall be included in the compiler.

3.7.1.6.1 Code Generator Design Goals. - The design goals of the code
generators include: commonality of design, similarity of implementation,
isolation of target dependencies, and parameterization of target
dependencies. The code generator shall be re-entrant.

3.7.1.6.2 Code Generator Execution. - Only one code generator shall be in
execution during a compilation.

3.7.1.6.3 Code Generator Input. - The input to each code generator shall
include:

a. Intermediate language output of the ALS Compiler
Machine-Independent Section, and

b. User options to produce maintenance aid listings.

3.7.1.6.4 Code Generator Output. - Each code generator shall produce
Containers that include the machine text translation of the intermediate
language input. The generated code shall contain in-line insertions of,
or calls to, the appropriate runtime support library routines.

3-88

"Use or disclosure of technical data and/or computer software
is subject to the restrictions on the cover of this Document."



Ada Language System Specification CR-CP=-0059-A00
- 1 November 1983

3.7.1.7 Runtime Support Libraries. - Runtime support for each target
environment listed in 3.1.1.2 shall be provided by routines in runtime
support libraries.

3.7.1.7.1 Runtime Support Library Routines. - Each runtime support
library shall be a set of routines and data structures. The routines
shall provide those functions required to implement the semantics of the
language which, in general, include memory management, interrupt handling,
I/0 request handling, task management, runtime diagnostic support, error
detection, and recovery. These routines are not intended to be called
directly from Ada source text, but may be invoked from compiler-generated
machine code.

In the case of a program running on a distributed target, the runtime
support 1library uses the Software Communications Package (not part of the
ALS) to synchronize tasking between the primary and remote machines.

It is possible for the user to provide alternative runtime nuclei, and
select the correct nucleus at the time the exporter is invoked. Two
nuclei will be provided with the ALS: one with resource utilization
accounting and one without.

The members of the set of runtime support routines that are present in the
target environments shall vary as a function of the semantics invoked by
the programs being supported. That is, if a given program does not invoke
a particular language feature, then the runtime support for that feature
shall not be present., For those target environments that have resident an
operating system, maximum use shall be made of the appropriate resident
software to provide the runtime support required to implement the
semantics of the language and execution of Ada programs.

3.7.1.7T.2 Runtime Support Library Output. - The runtime support library
shall be capable of producing a summary of the computer resources (as a
user option), such as execution time and memory required, used in the
execution of a program. The runtime support library shall also produce
the runtime diagnostic messages described in Appendix 80.
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3.7.2 Assembler Functional Area. - An assembler for each target
environment 1listed in 3.1.1.2 shall be included 1in the Ada Language
System. Each assembler shall be designed to accept assembly language
library subprogram bodies. The assembly language for each target machine
shall be consistent with the native language of the machine, and shall be
sufficient to permit access to the entire instruction set of the target
machine, Subprogram bodies written in assembly 1language and translated
with an assembler shall be callable from Ada text.

The assemblers shall diagnose all deviations from the requirements
delineated in Appendix 20. Appendix 80 contains a complete summary of all
diagnostic messages.

3.7.2.1 Assembler Design Goals. - The design goals of the assemblers
shall include: commonality of design, similarity of implementation,
isolation of target dependencies, parameterization of target dependencies,
and a reentrant capability.

3.7.2.2 Detailed Descriptions. - Detailed descriptions of the assemblers
in the Ada Language System are included in Appendix 20 to this
specification.

3.7.2.3 Maintenance Aid Options., =

SNAP_SHOT Creates two snap_dump files in the current working
directory:

asmvax_afe_snap_dump created after the AFE
pass.

asmvax_mtf_ snap_dump created after the MTF
pass just before the
Container is installed

into the program
library.
Default: NO_SNAP_SHOT
AFE_MAINT Debugging aids for the AFE. Sets tracing flags

"ON" during the AFE pass of the tool.
Default: NO_AFE_MAINT

MTF_MAINT Debugging aids for the MTF. Sets tracing flags
WONT during the MTF pass of the tool.
Default: NO_MTF_MAINT

QLM_MAINT Provides system information when PLM errors
arise. Default: NO_PLM MAINT
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DUMP_OBJECT Dumps the object code produced to MSGOUT in a
format that facilitates easy examination
through the standard VAX-11/780 editor. Each
byte of object code is represented as two ASCII
graphic characters. Default: NO_DUMP_OBJECT

SYM _TABLE DUMP Dumps the contents of the symbol table after
the AFE pass to the MSGOUT file.
Default: NO_SYM TABLE_DUMP

LIST_MAINT Dumps tracing information of the listing tool.
: Default: NO_LST MAINT

AFE_PLUS Used in conjunction with AFE_MAINT, it provides

additional debugging aids such as flag values,

counter values, and other information

associated with parsing. Default: NO_AFE_PLUS

MTF_PLUS Used in conjuction with MTF_MAINT, it provides
‘additional debugging aids such as flag values,
counter values, and other information
associated with machine text creation.
Default: NO_MTF_PLUS

3.7.3 Linker Functional Area. - A linker for each target environment
listed in 3.1.1.2 8hall be included in the Ada Language System. Each
linker shall contain a linking tool and an exporter. Linkers for target
environments requiring the integration of programs written in languages
other than Ada or assembly language shall include an importer. Linkers
for target environments without virtual memory or with small address
spaces shall include an overlay capability. Detailed descriptions of the
linkers in the Ada Language System are included in Appendices 30 and 40 to
this specification.

The linkers shall diagnose all deviations from the requirements delineated
in Appendices 30 and 40. Appendix 80 contains a complete summary of all
diagnostic messages.

3.7.3.1 Linker Design Goals. - The design goals of the 1linkers shall
include: commonality of design, similarity of implementation, isolation
of target dependencies, parameterization of target dependencies, and a
reentrant capability.
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3.7.3.2 Linking Tool Operation. - Each linking tool shall have the
capability of linking complete programs. In addition, each linking tool
shall be capable of operating in the absence of certain subprogram or
package bodies, thereby permitting creation of incomplete programs. The
linking tool shall enforce the elaboration order rules described in the
Military Standard, Ada Programming Language, ANSI/-STD-18154-1983, 17
February 1983 (2.1).

" 3.7.3.3 Exporters. - Each linker exporter shall be capable of translating
a Container into the appropriate format for loading in the applicable
target machine. If the target machine is a bare machine, i.e., a machine
with no resident operating system, the exporter shall be capable of
translating the Container into a format, called a "load module”, for
transmission- to the applicable target machine ALS loader. Load modules
shall be transferred on physical computer media compatible with the target
machine.

3.7.3.4 Importers. - An importer shall be included in the linker for
those target environments requiring the integration of programs written in
languages other than Ada or assembly language (see 3.2.1.5). The importer
output Container shall be stored in the environment database. (At
present, there are no target environments in the ALS that require an
importer.)

3.7.3.5 Linking Tool Maintenance Aids. - The following maintenance aids
are provided by the linking tool. They can be enacted by inecluding the
designated option keyword in the option_list on the command line.

SNAP_SHOT - Causes the linker to create a snapshot container at
various points during the link. The exact points at
which this done 1is dependent upon which other
maintenance options have been selected. The snapshot
container is always placed in the ALS node LNKVAX SNAP
under the current working directory.

MAINTO - Causes temporary files not to be deleted throughout the
link. This includes the temp container and files
created in parse_pkg.

MAINT1 - Maintenance aids from parse_ pkg.
- Container snapshot after parsing args if the SNAP_SHOT
option is also selected.

MAINT2 - Maintenance aids from build_cut.init_cut.
- Container snapshot after init_cut if the SNAP_SHOT
option is also selected.

3-92

"Use or disclosure of technical data and/or computer software
is subject to the restrictions on the cover of this Document.”



MAINT3

MAINTY

MAINTS

MAINT6

MAINT7

MAINTS8

MAINT9

MAINT10

Ada Language System Specification CR-CP=0059-A00
1 November 1983

Maintenance aids from build_cut.linker_search.
Container snapshot after llnker search if the SNAP _SHOT
option is also selected.

Maintenance aids from build_ol graph.init graph.
Container snapshot after init_graph if the SNAP_SHOT
option is also selected.

Maintenance aids from build_ol_graph.fill graph.
Container snapshot after £i11 graph if the SNAP_SHOT
option is also selected.

Maintenance aids from link.link data.
Container snapshot after 1link data if the SNAP_SHOT
option is also selected.

Maintenance aids from link.link elab.
Container snapshot after 1link elab if the SNAP_SHOT
option is also selected.

Maintenance aids from link.link exec.
Container snapshot after 1link exec if the SNAP_SHOT
option is also selected. h

Maintenance aids from wrapup. -
Container snapshot after wrapup.build_subprog_defs if
the SNAP_SHOT option is also selected.

Maintenance aids from link a psect.

3.7.3.6 Exporter Maintenance Aids. - The following maintenance aids are

provided by the exporter. They can be enacted by including the designated
option keyword in the option_list on the command line.

MAINT1

MAINT2

MAINT3

Causes the exporter to create a file called testobj.obj

in your VMS current working directory. This file will
contain the object module created by the exporter and
will not be deleted. 1In addition, the executable image
will not be copied from the VMS file to 1its the
designated ALS node. It will be in a file called
linktemp.exe under the VMS current working directory at
the time the exporter was invoked.

This option causes ALSLINK.COM to link the final image
with the VMS debugger and to produce a VMS link map in
a file named alsmap.map in the VMS current working
directory.

This option causes output of various information during
the exporting process. Currently this information

includes:
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- echoing all of the arguments given to the exporter
- values of 1local variables during the relocation
process (in package build_1lm)

MAINT4 - The exporter will stop after creating the object module
and will output information for the user to invoke the
DEC VMS linker by hand. For example, you may want to
not 1link in the KAPSE shareable image or you may want
to use a different shareable image. In this way you
can provide some special options to the linker if
necessary.

3.7.4 Loader Functional Area. - In target environments having resident
operating systems the existing loaders shall be used. For each bare
target environment specified in 3.1.1.2, a loader shall be provided in the
Ada Language System. Each 1loader shall have the <capability of
transferring load module input from its storage medium into the applicable
target machine main memory for execution. Loaders shall be designed to be
brought into target machine main memory via an  auto-bootstrapping
mechanism in the target machine.

The loaders shall diagnose all deviations from the requirements delineated
in Appendix 40. Appendix 80 contains a complete summary of all diagnostic
messages. ' '

3.7.4.1 Loader Design Goal. - Each loader shall be designed to minimize
the 1loader residue in the target machine main memory after loader

processing is complete.

3.7.4.2 Loading and Executing Programs. - Detailed descriptions of the
procedures for exporting, loading, and executing programs for each target
environment in the ALS are provided in Appendix 40 in this specification.

3.7.4.3 Loader OQutput. - Each 1loader shall have the capability of
printing, at the option of user, a memory map (Symbol Definition) similar
to that produced by the linking tool as well as a catalog listing. The
memory map shall describe - the 1locations of all globally-visible
subprograms and objects.
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3.7.5 Text Editor and Formatter Functibnal Area. =

3.7.5.1 Text Editor. - The DEC VAX/VMS Text Editor in the host
environment shall be included- in the Ada Language System as a tool.
Information on this tool is provided in the reference documents published
by the Digital Equipment Corporation (2.2 e. and g.).

3.7.5.1.1 Invocation. - Like other tools, the Text Editor shall be
invoked by the ALS Command Language Processor and interface with the ALS
Database Manager for the input and output of text and listings.

3.7.5.1.2 Qutput. - The editor shall create file nodes in the environment
database. These nodes may provide source input to the compiler,
assemblers, Formatter, or ALS Command Language ProcessorM

3.7.5.2 Formatter. - The DEC Standard Runoff Formatter in the host
environment shall be inecluded in the Ada Language System as a tool. "
Information on this tool is provided in the reference documents published’
by the Digital Equipment Corporation (2.2 e. and i.).

3.7.5.2.1 Invocation. = Like other tools, the Formatter shall be invoked -

by the ALS Command Language Processor and interface with the ALS Database
Manager for the input and output of text and listings.

3.7.5.2.2 Input and Output. - The Formatter shall create formatted
listings. The input to the Formatter shall be file nodes from the
environment database.

3.7.6 Configuration Control Tools Functional Area., - Detailed
descriptions of the Configuration Control Tools are included in Appendix
70 of this specification.

The CCT shall diagnose all deviations from the language delineated in
Appendix TO. Appendix 80 contains a complete summary of all diagnostic
messages.

The CCT functional area includes the HELP facility, which allows users to
obtain information on how to use the ALS toolset. As a minimum, there
shall be a HELP file provided for each tool identified in Appendix 70.
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3.7.7 Command Language Processor Functional Area. - The command language
processor shall interpret the command language input to the ALS to invoke
all the host-resident tools, and to provide user option and control
inputs. A  complete description of the command language and the
methodology of its interpretation is provided in Appendix 60. The command
language processor interfaces are provided 1in 3.1.5.4.9. The command
language processor shall be re-entrant.

The CLP shall diagnose all deviations from the 1language delineated 1in
Appendix 60. Appendix 80 contains a complete summary of all diagnostic
messages.

3.7.7.1 Parameters To The CLP. - The ALS Command Language Processor (CLP)
is an ALS tool, like all other ALS tools, and has no distinguished status.
Like other tools, it has parameters which must be specified at the time it
is invoked. Since the CLP is never explicitly invoked in normal ALS use,
the CLP is not described in Appendix 70. This section describes the CLP
parameters and the wusual values for the initial program. If the CLP is
invoked as the initial program, it is called the initial CLP. The initial
CLP has a number of special properties:

(a) It does not terminate by default if a syntax error is
encountered.,

(b) Default values are assigned to the predefined substitutors.

(e¢) At startup, it searches for the user's prologue file (named
PROLOGUE) in the current working directory.

(d) The parameter PO has the null value.

The CLP takes four parameters:
(a) Command Stream or Command Name

For the Initial CLP, this parameter is the full pathname of the
device or file from which the command stream is to be read.
This is usually .STDIN. For non-initial CLP's, this 1is the
tool name as typed by the user in the tool command that
resulted in the CLP invocation. If this is appended to the
value of the second parameter, the resulting string is the full
pathname of the file containing the new command stream.

(b) ~ Command Directory or NULL for the initial CLP
For the Initial CLP, this parameter is null. - For other CLPs,

this p .ameter is the name of the directory in which the
selected tool resides.
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(¢) Option List

This is a list of options, separated by commas and enclosed in
parenthesis. The options are described in 3.7.7.2.

(d) Parameter String
This parameter is a string of parameters to be passed ¢to the
invoked tool. For the 1Initial CLP, this parameter should
usually be omitted entirely. For other CLPs, the syntax must
conform to that used by the PARM_LIST Utility Package described
in Section 90.3.3 of the ALS System 3pecification.

The normal parameters for the invocation of the initial CLP are:

(.stdin,,(initial_eclp))

3.7.7.2 CLP Maintenance Options. - The options that may be specified to
the CLP are listed in the following subparagraphs:

READ_VERIFY This option instructs the CLP to write on message'
output how each 1line of command language text
looks as the CLP begins to process it.

SUB_VERIFY This option instructs the CLP to write on message
output how each command looks after substitution
has been performed.

EXPR_VERIFY This option instructs the CLP to write on message
output how each command 1looks after expression
evaluation has been performed

~ INITIAL_CLP This option informs the CLP that it 1is the
initial CLP. An initial CLP possesses the special
properties given in 3.7.7.1, above.

LIST_GLOBALS This option instructs the CLP to write on message
output the contents of the global substitutor list
each time a global command is executed,

LIST_LOOP_STACK This option instructs the CLP to write on message
output every value put on or removed from the loop
information stack.

LIST_PARAMETERS This option instructs the CLP to write on message
output the initial -alues of the parameter
substitutors.
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3.7.8 Database Manager Functional Area. - The Database Manager functional
area shall provide all access to the environment database.

The Database Manager (DBM) functional area shall be re-entrant and
consists of three major parts:

a. Environment Data Manager (EDM)
b. Container Data Manager (CDM)

¢. Program Library Manager (PLM)

3.7.8.1 Environment Data Manager. - The EDM provides tools that enable
the user to examine and modify the ALS database from the command language.
In general, the primary function of these tools is to support a friendly
and forgiving human interface for more primitive KAPSE functions.

3.7.8.2 Container Data Manager. - The CDM provides primitive services to
Ada programs that enable them to examine and modify the contents of
Containers. Typical users of these services are compilers, linkers,
assemblers and debuggers, ete., (i.e., tools that deal with the compiled
form of Ada programs).

3.7.8.3 Program Library Manager. - The PLM provides primitive functions
to Ada programs for examining and modifying the contents of Program
Libraries. Typical users of these primitive functions are compilers,
linkers, assemblers, debuggers, and the Program Library Manager Tool
(LIB), etec.

3.7.9 Kernel Ada Programing Support Environment (KAPSE) Functional Area.

- The KAPSE shall provide services allowing ALS host-resident tools to be
host independent. The KAPSE and the Runtime Support Library provide the
exclusive interface between the host operating system and all ALS
host-resident tools. The KAPSE interface shall provide services such as
input/output (including support of the environment database), tool
invocation and symbolic debugger support. The shared portions of the
KAPSE shall be re-entrant.
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3.7.10 Display Tools Functional Area. - The Display Tools are a set of
tools to provide displays of Container information. The tools can be
divided into two categories: those that provide user 1listings of the
results of assembles, compiles, and 1links; and those that provide
maintenance aids listings for use in maintaining the ALS tools which use
the Container Data Manager part of the Database Manager.

3.7.10.1 Listing Tools. - The Listing Tools provide 1listings of the
results of assembles, compiles, and 1links. The information for these
listings is recorded by the appropriate tool in the Container it produces.
The Listing Tools, described in Appendix 70, consist of the following:
GENLISTVAX and GENLISTMCF.

3.7.10.2 Maintenance Aids Tools. - The Maintenance Aids Tools provide
maintenance aid 1listings of the Container. These tools consist of two
interactive container dump tools: SNAP_DUMP and C_DUMP. Each tool has a
different invocation; however, their interaction with the user is
identical.

3.7.10.2.1 Maintenance Aids Tool Descriptions. - This section describes
the container dump tools. Their interaction with the user is described in
3.7.10.2.2.

3-99
"Use or disciosure of technical data and/or computer software
is subject to the restrictions on the cover of this Document."



Ada Language System Specification CR=CP-0059-A00
1 November 1983
NAME: . SNAP_DUMP - Dump the contents ofva snapshot Container.
FUNCTION:. Interactive dump of contents of a snapshot container;
has - subcommands for establishing display format,
displaying. ¢c-nodes in particular orders, establishing
selection criteria, and controlling the tool.
FORMAT: SNAP_DUMP ( container_name )
PARAMETER DESCRIPTION:

container_name: is the name of the Environment Database node
holding the snapshot container.

DISPOSITION:
IN subcommand input
ouT Responses
MSG Confirmation and diagnostic messages
RSTRING Not used
RSTATUS See Appendix 80
NOTES:
none
EXAMPLE(S):
none
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C_DUMP - Dump the contents of a Container in a program
library.

Interactive dump of contents of a container in a
program library; has subcommands for establishing
display format, displaying c-nodes in ‘particular
orders, establishing selection criteria, and
controlling the tool.

C_DUMP ( ada_name, prog_lib )

PARAMETER DESCRIPTION:

ada_name
prog_lib
DISPOSITION:
IN
ouT
MSG
RSTRING
RSTATUS
NOTES:
none
EXAMPLE(S):
none

is the Ada name of the Container within the
program library.

is the name of the program library holding
the Container,

subcommand input

Responses

Confirmation and diagnostic messages
Not used

See Appendix 80
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3.7.10.2.2 Container Dump User Interaction. - The interactive subcommands

for the container dump tools can be divided into four categories:

a., Establish display format, .

b. Establish selection criteria for disp@aying nodes,

c. Display c-nodes, and

d. Control tools.

-

Each one of thé caéegories is described below.

3.7.10.2.2.1 Display Format Subcommands. - The following  subcommand

establishes the output format that all subsequent subcommands shall follow
until the next FORMAT subcommand is encountered.

a. FORMAT ( attr_list )
Establish display format to be used by the display subcommands.
The parameter is: ‘

attr_list -

as
asa
cd
cg
co
cut
fin
fmt
ft
in
lnk
1x
oa
ol
op
ot
sm
sma
tra
tri
trp
ut

a comma-3Separated 1list of attribute categories
indicating which groups of attributes will be
displayed whenever a c-node is displayed by the
dump tools. The possible values for attr_list
are:

structural attributes

shadow structural attributes

code attributes in Diana

code generator attributes

compiler extension attributes
compilation units table attributes
peephole optimizer attributes
formatted machine text attributes
front end temporary attributes
initial attributes

linker attributes

lexical attributes

optimizer auxiliary attributes
overlay graph attributes

optimizer permanent attributes
optimizer temporary attributes
semantic attributes

semantic shadow attributes
translated tree auxiliary attributes
locally optimized tree attributes
translated tree permanent attributes
utility attributes
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umt unformatted machine text attributes
vt visibility tree attributes

wt with table attributes

xa expanded tree auxiliary attributes
Xp expanded tree permanent attributes

Diana equivalent to lx,cd,sm,as
ngferx nupajednri ic Laere¢gf¢ge¢ehe¢h™
edd edd eiioalpinh ar e rcxn

Etn xnsepdi cr iced hieoipf ah &eddé&W

Sebt phn c¢s itn BH:.CE hplbe""erx nhieldahtnh e rnz sco"ei¢ itnk
eon rci exxaiajnW

Beo edd hplbe""erxh itei xahfdek b9rexnh¢ itn cpifpi sco"ei zadd 1in
eh scddczhA

T tng xavai onfonhnrieiacr
of the internad
c-node yalue

b'rexnA “b9rexn onsnonrbn jedpn{

18

node name = <name of c-node>
<attr name> = <attr value>

cdm_type.c_cnode_type

The value is displayed

in a form appropriate

to the type. If the
attribute is a c-node
reference, it will be
displayed as 8 hex digits.

{tmp attr name> = <attr valued>

<last tmp attr name> = <attr value>

3.7.10.2.2.2 Selection Subcommands. - The following subcommands establish
the selection criteria which determine what nodes are displayed in
multiple c-node Display subcommands,

a. ATTR_SELECT ( attribute_name)
Select for display only nodes that have the specified attribute
and also match the NODE_SELECT criterion. This subcommand
supercedes all previous ATTR_SELECT and ATTRV_SELECT

subcommands. The parameter -is:
attribute name - indicates what attribute the node must
have to be selected. The possible values
are:

stmt_no - co_stmt_number
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b.

Ce.

co_begin_stmt_nu
co_else_stmt_num
co_ end stmt Tumb
co exception stm
co_private_stmt

all - any attribute

The default is "all".

ATTRV_SELECT ( attribute_name, value )

Select for display only nodes that have the specified
attribute, the specified attribute value, and also match the
NODE_SELECT criterion. This  subcommand supecedes all
ATTR_SELECT and ATTRV_SELECT subcommands. The parameters are:

attribute_name -~ indicates what attribute the node must
have to be selected. The possible values -
are:

stmt_no - co_stmt_number
co_begin stmt_nu
co_else_stmt_num
co-end_stmt_numb
co_exception_stm
co_private_stmt -

value -~ indicates the value the attribute must
have to be selected.

NODE_SELECT ( node_name )

Select for display only nodes of the specifled node type that
also match the ATTR_SELECT or ATTRV_SELECT criteria for
display. This subcommand supercedes all previous NODE_SELECT
subcommands. The parameter is:

node_name - a CDM node name to indicate the node type
or "all" to indicate that all nodes
should be selected.

3.7.10.2.2.3 Display Subcommands. - The following subcommands display

c~-nodes.

ALL
Display all nodes of the container that meet the selection

criteria.
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NEXT_NODE( c_node_ref )
D1splay the node following the specified c-node. The parameter
is:

¢_node_ref - reference to a c-node in hex format.

NODE(c_node_ref)
Display the specified c-node. The parameter is:

¢_node_ref - reference to a c-node in hex format.

RANGE( from c_node_ref, to_c_node_ref )

Display all of the c-nodes within the specified range that meet
the selection criteria. The from and to c_node_refs need not
be legal c_nodes, the display will start at “the " first c_node
following “the from reference and will stop at the first c_ “node
containing the to reference. The parameters are:

from_c node ref - reference to a c-node which indicates the
display will start at the first c-node
following the reference.

to_c _node_ref - reference to a c-node which indicates the
display will stop at the first ¢ node
containing that reference.

ROOT
Display the root of the container.

SEQ_OBJ( c¢_node_ref, position )
Display the c-node for an object in a sequence at the specified
position. This subcommand will work for either list or array
sequences. The parameters are:

c¢_node_ref - reference to a c-node for a sequence head
in hex format.

position - position within the sequence of the
object that is displayed.

SEQUENCE( c_node_ref )
Display all of the elements of a sequence that meet the
selection criteria. The parameter is:

c_podg_fef - reference to a c-node for a sequence head
in hex format.

TREE( c_node_ref [direct]lshadow] )

Display the c=-node and all c¢-nodes that it references through
either the structural or shad 7 structural attributes that meet
the selection criteria. The parameters are:

¢ node ref - reference to a c-node in hex format.
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If the value of this argument is 00000000
then the root of the tree to be displayed
will be the Compilation node.

direct - Display only c-nodes that the specified
o=node directly references, otherwise
display all c-nodes. The default is
true.

shadow - Display the tree wusing the shadow ASA
attributes for traversal, otherwise use
“the structural AS attributes.

3.7.10.2.2.4 Control Subcommands. - The following subcommand controls the
processing of the Container dumper tools.

a.

EXIT_DUMP
Exit interactive mode and return to the ALS CLP.

3.7.11 File Administrator (FA) Functional Area. - The File Administrator

shall provide ALS tools supporting the following services. -

a,.

Comparison of nodes including the data portion of files, the
offspring portion of directories and variation headers, and
attributes and associations of all nodes.

Rollout of selected files from disk storage to magnetic tape¢
rollin of rolled-out files from tape back to disk storage, and
maintenance of an on-line table of contents of the 1library of
rolled-out portions of the database.

Backup of the database contents by producing tape copies of
information stored on disk. Such copies may be produced for
the entire database, on a subtree basis, i.e., the entire
contents of a subtree, or on an incremental basis, i.e., the
information changed since the previous backup.

Restoration of information previously copied to tape via
backup. Information can be returned to disk storage either
entirely as written to tape or selectively, on a node-by-node
basis.

ALS~to~-ALS data transmission. The capability of transmitting
one or more subtrees or essentially all of a disk-resident ALS
database is provided. The transmission medium 1is magnetic
tape. (The capability assumes that compatible hardware exists
on both host computers.) The transmission capability provides,
as a byproduct, a method for long-term preservation of database
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contents as well as= a method for producing private backup
copies.

The list of File Administrator tools is shown in Table 3-3.

It is intended that the tools which involve handling of tapes
in the ALS host's tape 1library - BACKUP, BKPCHNG, BKPTREE,
RESTORE, ROLLIN, ROLLOUT - will be used directly or in command
procedures employed by a user acting in the capacity of a
system operator.

Tools such as ARCHIVE and UNARCHIVE are to be employed by users
in general to communicate with the rollout/rollin operations by
sending lists of pathnames to protected files whose contents
Wwill be used to build parameter information for the ROLLOUT and
ROLLIN tools. The name of the to-be -rolled-out file referred
to in the description of ARCHIVE is .ALS.ARCHIVE.ARCHIVE_LIST.
The name of the to-be-rolled-in file referred to in the
description of UNARCHIVE is .ALS.ARCHIVE.UNARCHIVE_LIST.

In general, there are provisions for tape swapping in the event
that data written by a tool cannot all be written on one tape
volume.
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Table 3-3

FILE ADMINISTRATOR TOOLS

NAME SPECIFIED IN DESCRIPTION

ARCHIVE Appendix 70 Archive a set of file revisions

BACKUP 3.7.11.3 Write backup copy of entire
database

BKPCHNG 3.7.11.3 Write backup copy of database

, changes

BKPTREE 3.7.11.3 Write backup copy of subtree(s)
of database

CMPFILE Appendix 70 Compare data of two file nodes

CMPNODE Appendix 70 Compare nodes except for file
data

CMPTEXT Appendix 70 Compare text files

RECEIVE Appendix TO Receive subtree from tape

RESTORE 3.7.11.3 Restore all or part of database
from backup copy

ROLLIN 3.7.11.3 Roll in file node(s) from archive
tape

ROLLOUT 3.7.11.3 Roll out file node(s) to archive

‘ tape
TRANSMIT  Appendix 70 Transmit subtree to tape
UNARCHIVE Appendix 70 Unarchive a set of file revisions
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3.7.11.1 Concepts of rollout/rollin. - Infrequently used file data,
associations, and attributes (except for a small number including
derivation_count, availability, and archive_volume, which must remain on
line) may be "rolled out" ¢to archive tapes to reduce disk storage
requirements,

Every time that an existing file node revision is rolled out, the ROLLOUT
tool performs the following sequence of activities.

a. The user (who, by means of execute access protection on the
ROLLOUT tool, is acting in the capacity of a system operator)-
is asked to mount an archive tape. Tapes containing archived
nodes are dedicated to this use.

b. The file node is written to the tape at the end of other rolled
out nodes previously written to this tape.

¢. The archive volume attribute is given a value which contains
the tape volume name, which has the syntax of a restricted form
of an Ada identifier.

d. The value of the availability attribute of the node is changed
from on_line to off line,

e. A protected directory called .ALS.ARCHIVE.TAPE_LIBRARY is
accessed and the primary absolute path name of the node is
appended to a file under this directory whose file name is the
tape volume name.

f. The disk space used by the node information which has been
written on tape is reclaimed.

From this time onward, even when ¢the node is rolled back in, the
information will remain on tape and the node's path name will remain in
the .ALS.ARCHIVE.TAPE_LIBRARY.<volume_name> file.

Subsequently, rolling in the node is accomplished by reading the node
information from tape and changing the value of the availability attribute
to on_line; this is done by the ROLLIN tool. The pathname entry in the
file .ALS.ARCHIVE.TAPE _LIBRARY.<{volume_name> is enclosed in parentheses to
indicate that the information is not current.

A full or tree backup of the ALS database (i.e., output of the BACKUP or
BKPTREE tool) will not capture the data and most of the attributes and
associations of a node which has been rolled out, However, the
archive_volume attribute, which names the archive tape containing the
node, will be captured by the full or tree backup. This implies that
archive tapes as well as backup tapes must be preserved if it is desired
to use backup tapes to retain the long-term state of the database.

The tapes produced by the backup and rollout tools are not interchangeable

between host systems. Interchange of subtrees of the database between
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hosts is achieved by use of the TRANSMIT and RECEIVE tools.

3.7.11.2 Concepts of backup. - Tapes containing backup data are dedicated
to this use. Backup copies are created to permit reconstruction of all or
portions of a database in the event of loss. Typically the BACKUP and
BKPCHNG tools are employed periodically in an activity which is a part of
routine installation management.

The BACKUP tool writes a copy of the entire disk-resident database to one
or more tapes. The BKPCHNG tool writes to tape a record of all node
changes since the last use of BACKUP or BKPCHNG, in effect updating the
cumulative backup tape record begun with the most recent BACKUP. This
recording of changes is made possible by the KAPSE, which keeps a running
record of the names of all those nodes that have changed.

The KAPSE maintains two text files named .ALS.BACKUP.CHANGES 1 and
+ALS.BACKUP.CHANGES_2. At any given time one of these two files is
"active™., The name of the active changes file is the value of the ACTIVE
attribute of the directory .ALS.BACKUP; this attribute may have the value
"1" or "2". Every time the content of a node is changed, the node name is
appended to the active changes file.

When BACKUP or BKPCHNG is executed, the active and inactive files swap
roles before anything is written to tape. Specifically, the following
happens.

1. The inactive file is made empty.

2. The value of the ACTIVE attribute is toggled.

From the point in time that the ACTIVE attribute is toggled any node
changes will be recorded in the file which was just cleared. If the
BKPCHNG tool is the one which has caused this swap to occur, the names in
the newly inactive changes file denote all nodes for which a change record
must be written to tape.

The BKPTREE tool makes backup copies of subtrees of the database. It does
not cause the swapping process described above to occur. It is made
available for those who wish to create long-term copies or private backup
copies in the backup tape format.
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3.7.11.3 Tape-library-oriented Commands. -

NAME:

FUNCTION:

FORMAT:

ALS COMMAND DESCRIPTION ROLLOUT

ROLLOUT - Roll out file nodes to archive tape

Write to archive tape a specified set of file data
revisions, altering the nodes' attributes availability
and archive_volume and reclaiming the disk space used
for data, associations, and most attributes. ROLLOUT
is typically used only by a system operator performing
scheduled rollout. Users may request rollout by means
of the ARCHIVE command.

ROLLOUT
(volume_name,file=>file list[,O0PT=>option_list])

PARAMETER DESCRIPTION:

volume name:

file list:

"Use or

An identifier which must matech the tape
volume label before writing can take place.

File list is a 1list of pathnames. Each
pathname denotes an ALS text file, each of~
which contains a 1list of pathnames for
rollout, one per line. Each node to be
rolled out must be a specific revision of a
frozen file node; it 1is processed as
follows.

If availability = on_line, prompt the user
to mount the specified archive tape, check
that the  tape volume 1label matches the
volume name parameter, and write data,
associations, and most attributes to tape.
Change the value of availability to
off line, give the archive volume attribute
the value of the tape volume name and
reclaim the space used by the data,
associations, and attributes (except for the
attributes which remain on line).
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option_list:
LIST LIST writes to standard output the name of
every node rolled out.
Default: NO_LIST.
DISPOSITION:

IN Not used

ouT Optional LIST output

MSG Confirmation and diagnostic messages.

RSTRING Not used

RSTATUS | See Appendix 80

- NOTES:

1. If any specified node does not exist, a diagnostic
message naming that node is produced, and the ROLLOUT
operation continues for,the other, remaining specified
nodes. ’

2. If any node specified for rollout is not a file node or
else 1is the most recent revision and has not been
explicitly frozen, a diagnostic message naming that
node is produced and the node is not rolled out, and
the ROLLOUT operation continues for the other,
remaining specified nodes.

3. If the user does not have attribute change access to
any node specified for rollout, a diagnostic message
naming that node is produced, the node is not rolled
out and the rollout operation continues for the other,
remaining specified nodes.

4, FAILS if volume_name does not match tape volume label.

EXAMPLE:
ROLLOUT (T1234,file=>rollout_list)

--Every node named in the file named rollout_list is a frozen
--file node. The user is asked to mount archive tape T1234,
—and all nodes named in the file rollout_list with availability
—attribute = on_line are written to tape; for each such node
--the archive_volume attribute is given the value T1734.
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ALS COMMAND DESCRIPTION ROLLIN
NAME: - ROLLIN - Roll in file node(s) from archive tape
FUNCTION: Read a specified set of file data revisions from one

or more archive tapes, adjusting the values of their
availability attributes.

FORMAT: ROLLIN (file=>file list[,OPT=>option list])

PARAMETER DESCRIPTION:

file list:

option_list:

LIST

File list is a 1list of pathnames. Each
pathname denotes an ALS text file, each of
which contains a 1list of pathnames for
rollin, one per line. Each node specified
for rollin is a specific revision of a
frozen file node. Each node to be rolled in
is processed as follows.

1. If the value of the availability
attribute 1is on_line, no action is:
taken.

2. If the value of the availability.
attribute is off line, the user (who
is acting in the capacity of a system:
operator) is prompted to mount the
archive tape named by the
archive_volume attribute. Once that
is done and the identity of the tape
is verified, the tape is searched for
the node information. The data,
associations, and rolled out
attributes are read and attached to
the node, and the availability
attribute is given the value on_line.

LIST writes to standard output the name of

every node rolled in.
Default: NO_LIST.
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DISPOSIT

NOTES:

EXAMPLE:

83

ION

IN Not used

out . Optional LIST output

MSG Confirmation and diagnostic messages
RSTRING Not used

RSTATUS See Appendix 80

1. If any node specified for rollin is not an existing
file node, a diagnostic message 1is produced and no
attempt is made to roll in the node.

2. A diagnostic message is produced if the user does not
have read access to any node named in file_list or to
any node named in any file named in file llst.

3. A diagnostic message is produced if the volume label of
a mounted tape does not match the tape volume
requested. The user is given the option of trying
again or of proceeding to the next node. If the latter
is chosen, the node is named in a diagnostic message.

ROLLIN (file=>config_c)

--The file config ¢ contains a list of file revision names.
--The user is prompted to mount the proper tape(s) and the files
--are rolled in.
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ALS COMMAND DESCRIPTION BACKUP

BACKUP - Write backup copy of entire database

Write to tape a backup copy of the entire ALS
environment database.

BACKUP (volume_ name,search_name [,OPT=>option_list])
IPTION:

An identifier which must match the backup
tape volume label before tape writing can
take place. It has the form of an Ada
identifier 1limited in length to six
characters, and containing only digits and
upper-case alphabetic characters.

This is an identifier which 1is used as a
heading on tape for the entire output of one
use of the tool. It permits the RESTORE
tool to find the output of one or more
specific uses of the BACKUP, BKPTREE, or
BKPCHNG tool.

APPEND: NO_APPEND writes at beginning of tape.
APPEND appends information at end of written
information on tape.

Default: APPEND.

LIST LIST writes to standard output the name of
every node written to tape.
Default: NO_LIST.

DISPOSITION:
IN Not used
ouT Optional LIST output
MSG Confirmation and diagnostic messages.
RSTRING Not used
RSTATUS See Appendix 80
NOTES:
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2.

3.

EXAMPLE:

If a node is changed while BACKUP is executing, the new

. state of the node may not be captured; it will,

however, be captured by the next use of BACKUP,
BKPTREE, or BKPCHNG.

Before writing begins, the ACTIVE attribute of
+ALS.BACKUP is examined. If it is "1", then the data
part of .ALS.BACKUP.CHANGES 2 is made empty; if it is
n2n ., then the data part “of .ALS.BACKUP. CHANGES_1 is
made empty. Then the value of the ACTIVE attrlbute is
toggled between "1" and "2", after which writing
begins.

FAILS if volume_name does not match tape volume label.

FAILS if an attempt is made to create more than one set
of output with the same search_name on one tape. This
can only happen if the APPEND option is utilized.

BACKUP (T1234,£b781205,0pt=>no_append)

--Writes a backup copy of the entire database at the beginning of the

-=-tape T1234.

The inactive changes file under .ALS.BACKUP is cleared

--and then becomes the active changes file.
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ALS COMMAND DESCRIPTION BKPTREE-
NAME: BKPTREE - Write backup copy of subtree(s)‘of database.
FUNCTION: Write to tape a backup copy of each subtree specified

by the command.

FORMAT: BKPTREE (volume_ name,search_ name
[ NODE=>list_ 1JT,FILE=>1list 2]
[,OPT=>option_list])

PARAMETER DESCRIPTION:

volume name: An identifier which must match the backup
tape volume 1label before tape writing can
take place. It has the form of an Ada
identifier limited in length to six
characters, and containing only digits and
upper-case alphabetic characters.

search_name: This is an identifier which is used as a
heading on tape for the entire output of one
use of the tool. It permits the RESTORE
tool to find the output of one or more
specific uses of the BACKUP, BKPTREE, or
BKPCHNG tool.

list 1

list_2: The syntax of both list_1 and list_ 2 is a
list of pathnames. At least one NODE or
FILE parameter must be present. Each node
specified for backup, whether by the NODE or
FILE form, is the root of a subtree, all of
which will be written by the tool. The NODE
form specifies directly, in the parameter,
one or more nodes for backup. The FILE form
names one or more ALS text files each of
which contains a 1list of pathnames for
backup, one per line.

option list:

APPEND: NO_APPEND writes at beginning of tape.
APPEND appends information at end of written
information on tape.

Default: APPEND.

LIST LIST writes to standard output the name of

every node written to tape.
Default: NO_LIST.
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DISPOSITION:
IN Not used
ouT Optional LIST output
MSG Confirmation and diagnostic messages.
RSTRING Not used
RSTATUS See Appendix 80
NOTES:

1. If a node is changed while BKPTREE is executing, the
new state of the node may not be captured; it will,
however, be captured by the next use of BACKUP,
BKPTREE, or BKPCHNG.

2. The use of the BKPTREE tool does not alter the states
of the nodes .ALS.BACKUP.CHANGES 1,
+ALS.BACKUP.CHANGES_2, or .ALS.BACKUP,

3. FAILS if volume name does not match tape volume label.

4, A diagnostic message 1is issued if any pathname of
list_1, 1list_2, or any pathname contained in a file
named in 1list 2 does not exist or is not
read-accessible to the user,

5. FAILS if an attempt is made to create more than one set
of output with the same search name on one tape. This
can only happen if the APPEND option is utilized.

EXAMPLE:

BKPTREE (T1234,my_tree,node=>(),opt=>no_append)

--Writes a backup copy of the subtree rooted at the user s CWD
--on tape T1234, giving it the search name my_ tree,
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ALS COMMAND DESCRIPTION BKPCHNG
NAME: BKPCHNG - Write backup copy of database changes
FUNCTION: Write, to tape, a backup copy for each database change

which has occurred since the 1last use of either
BKPCHNG or BACKUP. Changes include

1. Creation or deletion of a node,

2. Renaming or sharing of a node,

3. Any alteration to attributes or associations,

and

4., Any alteration to the data portion of files.

FORMAT: BKPCHNG (volume name,search name[,OPT=>option_list])

PARAMETER DESCRIPTION:

volume name:

Search_name:

option list:

APPEND:

LIST

An identifier which must match the backup
tape volume label before writing can take
place. It has the form of an Ada identifier
limited in length to six characters, and
containing only digits and upper-case
alphabetic characters.

This is an identifier which is wused as a
heading on tape for the entire output of one
use of the tool. It permits the RESTORE
tool to find the output of one or more
specific uses of the BACKUP, BKPTREE, or
BKPCHNG tool.

NO_APPEND writes at beginning of tape.
APPEND appends information at end of written

information on tape.
Default: APPEND.

LIST writes to standard output the name of

every node written to tape.
Default: NO_LIST.
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DISPOSIT

NOTES:

EXAMPLE:

83

ION:

IN Not used

ouT Optional LIST output

MSG Confirmation and diagnostic messages.
RSTRING Not used

RSTATUS See Appendix 80

1. If a node is changed while BKPCHNG is executing, the
new state of the node may not be captured. If it is
not captured, the history of the node beginning with
this change will be captured by the next use of BACKUP,
BKPTREE, or BKPCHNG.

2. If a node has been changed more than once, changes
other than the most recent may not be written.

3. Before writing begins, the ACTIVE attribute of
.ALS.BACKUP is examined. If it is "1", then the data
part of .ALS.BACKUP.CHANGES 2 is made empty; if it is
"2®, then the data part of .ALS.BACKUP.CHANGES_1 is
made empty. Then the value of the ACTIVE attribute is
toggled between "1™ and "2", after which writing
begins. The nodes written to tape are those named in
the file named by the ACTIVE attribute prior to its
being toggled.

4, FAILS if volume name does not match tape volume label.
In this case the tool may be reinvoked without loss of
the file of changes.

5. FAILS if an attempt is made to create more than one set
of output with the same search name on one tape. This
can only happen if the APPEND option is utilized.

BKPCHNG (T1234,B810915)

--Appends to the backup tape T1234 the 1list of all node changes
—3ince the last use of BACKUP or BKPCHNG. This list is given
--the heading B810915.

© .
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ALS COMMAND DESCRIPTION RESTORE
NAME: RESTORE -~ Restore all or a portion of the ALS database
FUNCTION: Read a tape written by the BACKUP, BKPTREE, or BKPCHNG

tool and restore either all nodes or else only the
node(s) indicated by the command.

FORMAT: RESTORE (volume_name,search_name
[ NODE=>1list_ 1][ FILE= >list 2]
[,0PT= >option list])

PARAMETER DESCRIPTION:

volume_name:

search_name:

list_1

list_2:

An identifier which must match the backup
tape volume 1label before reading can take
place. It has the form of an Ada identifier
limited in 1length to six characters, and
containing only digits and upper-case
alphabetic characters.

This is an identifier which is wused as a
heading on tape for the entire output of one "
use of the tool. It permits the RESTORE
tool to find the output of one or more
specific uses of the BACKUP, BKPTREE, or
BKPCHNG tool.

The syntax of both list_1 and 1list 2 is a
list of pathnames. Neither, one, or both of
the NODE or FILE forms may be present, The
presence of neither form denotes a
restoration from tape of all node contents
(as written by BACKUP or BKPTREE) and/or
changes (as written by  BKPCHNG). The
presence of one or both forms denotes a
reconstruction of only the specified nodes.
If neither form is present, the first
BACKUP, BKPTREE, or BKPCHNG output on the
tape with the same search name is found;
each node named therein is eith<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>