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CHAPTER 1

INTRODUCTION

This Validation Summary Report tVSRI descrbes the extent to which a
specific Ada compiler conforms to the Ada Standard, ANSI/MIL-STD-1815A.
This report explains all technical terms used within it and thoroughly
reports the results pfQ-testing this compiler using the Ada Compiler
Validation Capability,.A . An Ada compiler must be implemented
according to the Ada Standard, and any implementation-dependent features
must conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented that is
not in the Standard.

Even though all validated Ada compilers conform to the Ada Standard, it
must be understood that some differences do exist between implementations.
The Ada Standard permits some implementation dependencies--for example, the
maximum length of identifiers or the maximum values of integer types.
Other differences between compilers result from the characteristics of
particular operating systems, hardware, or implementation strategies. All
the dependencies observed during the process of testing this compiler are
given in this report.

The information in this report is derived from the test results produced
during validation testing. The validation process includes submitting a
suite of standardized tests, the ACVC, as inputs to an Ada compiler and
evaluating the results. The purpose of validating is to ensure conformity
of the compiler to the Ada Standard by testing that the compiler properly
implements legal language constructs and that it identifies and rejects
illegal language constructs. The testing also identifies behavior that is
implementation dependent, but is permitted by the Ada Standard. Six
classes of tests are used. These tests are designed to perform checks at
compile time, at link time, and during execution.

1.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT

This VSR documents the results of the validation testing performed on an
Ada compiler. Testing was carried out for the following purposes:
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" To attempt to identify any language constructs supported by the
compiler that do not conform to the Ada Standard

" To attempt to identify any language constructs not supported by
the compiler but required by the Ada Standard

" To determine that the implementation-dependent behavior is allowed
by the Ada Standard

Testing of this compiler was conducted by SofTech under the direction of
the AVF according to procedures established by the Ada Joint Program Office
and administered by the Ada Validation Organization (AVO). On-site testing
was completed December 6, 1988 at Hillsboro OR.

1.2 USE OF THIS VALIDATION SUMMARY REPORT

Consistent with the national laws of the originating country, the AVO may
make full and free public disclosure of this report. In the United States,
this is provided in accordance with the "Freedom of Information Act"
(5 U.S.C. #552). The results of this validation apply only to the
computers, operating systems, and compiler versions identified in this
report.

The organizations represented on the signature page of this report do not

represent or warrant that all statements set forth in this report are
accurate and complete, or that the subject compiler has no nonconformities
to the Ada Standard other than those presented. Copies of this report are
available to the public from:

Ada Information Clearinghouse

Ada Joint Program Office
OUSDRE
The Pentagon, Rm 3D-139 (Fern Street)
Washington DC 20301-3081

or from:

Ada Validation Facility
ASD/SCE1
Wright-Patterson AFB OH 45433-6503

Questions regarding this report or the validation test results should be

directed to the AVF listed above or to:

Ada Validation Organization

Institute for Defense Analyses
1801 North Beauregard Street

Alexandria VA 22311
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1.3 REFERENCES

Reference Manual for the Ada Programming Language,
ANSI/MIL-STD-1815A, February 1983 and ISO 8652-1987.

Ada Compiler Validation Procedures and Guidelines, Ada Joint
Program Office, 1 January 1987.

Ada Compiler Validation Capability Implementers' Guide, SofTech,
Inc., December 1986.

Ada Compiler Validation Capability User's Guide, December 1986.

1.4 DEFINITION OF TERMS

ACVC The Ada Compiler Validation Capability. The set of Ada
programs that tests the conformity of an Ada compiler to the
Ada programming language.

Ada An Ada Commentary contains all information relevant to the
Commentary pcint addressed by a comment on the Ada Standard. These

comments are given a unique identification number having the
form AI-ddddd.

Ada Standard ANSI/MIL-STD-1815A, February 1983 and ISO 8652-1987.

Applicant The agency requesting validation.

AVF The Ada Validation Facility. The AVF is responsible for
conducting compiler validations according to procedures
contained in the Ada Compiler Validation Procedures and
Guidelines.

AVO The Ada Validation Organization. The AVO has oversight
authority over all AVF practices for the purpose of
maintaining a uniform process for va!idation of Ada
compilers. The AVO provides administrative and technical
support for Ada validations to ensure consistent practices.

Compiler A processor for the Ada language. In the context of this
report, a compiler is any language processor, including
cross-compilers, translators, and interpreters.

Failed test An ACVC test for which the compiler generates a result that
demonstrates nonconformity to the Ada Standard.

Host The computer on which the compiler resides.

1-3



Inapplicable An ACVC test that uses features of the language that a
test compiler is not required to support or may legitimately

support in a way other than the one expected by the test.

Passed test An ACVC test for which a compiler generates the expected
result.

Target The computer which executes the code generated by the
compiler.

Test A program that checks a compiler's conformity regarding a
particular feature or a combination of features to the Ada
Standard. In the context of this report, the term is used to
designate a single test, which may comprise one or more
files.

Withdrawn An ACVC test found to be incorrect and not used to check
test conformity to the Ada Standard. A test may be incorrect

because it has an invalid test objective, fails to meet its
test objective, or contains illegal or erroneous use of the
language.

1.5 ACVC TEST CLASSES

Conformity to the Ada Standard is measured using the ACVC. The ACVC
contains both legal and illegal Ada programs structured into six test
classes: A, B, C, D, E, and L. The first letter of a test name identifies
the class to which it belongs. Class A, C, D, and E tests are executable,
and special program units are used to report their results during
execution. Class B tests are expected to produce compilation errors.
Class L tests are expected to produce errors because of the way in which a
program library is used at link time.

Class A tests ensure the successful compilation and execution of legal Ada
programs with certain language constructs which cannot be verified at run
time. There are no explicit program components in a Class A test to check
semantics. For example, a Class A test checks that reserved words of
another language (other than those already reserved in the Ada language)
are not treated as reserved words by an Ada compiler. A Class A test is
passed if no errors are detected at compile time and the program executes
to produce a PASSED message.

Class B tests check that a compiler detects illegal language usage.
Class B tests are not executable. Each test in this class is compiled and
the resulting compilation listing is examined to verify that every syntax
or semantic error in the test is detected. A Class B test is passed if
every illegal construct that it contains is detected by the compiler.
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Class C tests check the run time system to ensure that legal Ada programs
can be correctly compiled and executed. Each Class C test is self-checking
and produces a PASSED, FAILED, or NOT APPLICABLE message indicating the
result when it is executed.

Class D tests check the compilation and execution capacities of a compiler.
Since there are no capacity requirements placed on a compiler by the Ada
Standard for some parameters--for example, the number of identifiers
permitted in a compilation or the number of units in a library--a compiler
may refuse to compile a Class D test and still be a conforming compiler.
Therefore, if a Class D test fails to compile because the capacity of the
compiler is exceeded, the test is classified as inapplicable. If a Class D
test compiles successfully, it is self-checking and produces a PASSED or
FAILED message during execution.

Class E tests are expected to execute successfully and check
implementation-dependent options and resolutions of ambiguities in the Ada
Standard. Each Class E test is self-checking and produces a NOT
APPLICABLE, PASSED, or FAILED message when it is compiled and executed.
However, the Ada Standard permits an implementation to reject programs
containing some features addressed by Class E tests during compilation.
Therefore, a Class E test is passed by a compiler if it is compiled
successfully and ex-cutes to produce a PASSED message, or if it is rejected
by the compiler for an allowable reason.

Class L tests check that incomplete or illegal Ada programs involving
multiple, separately compiled units are detected and not allowed to
execute. Class L tests are compiled separately and execution is attempted.
A Class L test passes if it is rejected at link time--that is, an attempt
to execute the main program must generate an error message before any
declarations in the main program or any units referenced by the main
program are elaborated. In some cases, an implementation may legitimately
detect errors during compilation of the test.

Two library units, the package REPORT and the procedure CHECKFILE, support
the self-checking features of the executable tests. The package REPORT
provides the mechanism by which executable tests report PASSED, FAILED, or
NOT APPLICABLE results. It also pro-ides a set of identity functions used
to defeat some compiler optimizations allowed by the Ada Standard that
would circumvent a test objective. The procedure CHECKFILE is used to
check the contents of text files written by some of the Class C tests for
Chapter 14 of the Ada Standard. The operation of REPORT and CHECK FILE is
checked by a set of executable tests. These tests produce messages that
are examined to verify that the units are operating correctly. If these
units are not operating correctly, then the validation is not attempted.

The text of each test in the ACVC follows conventions that are intended to
ensure that the tests are reasonably portable without modification. For
example, the tests make use of only the basic set of 55 characters, contain
lines with a maximum length of 72 characters, use small numeric values, and
place features that may not be supported by all implementations in separate
tests. However, some tests contain values that require the test to be

1-5



customized according to implementation-specific values--for example, an
illegal file name. A list of the values used for this validation is
provided in Appendix C.

A compiler must correctly process each of the tests in the suite and
demonstrate conformity to the Ada Standard by either meeting the pass
criteria given for the test or by showing that the test is inapplicable to
the implementation. The applicability of a test to an implementation is
considered each time the implementation is validated. A test that is
inapplicable for one validation is not necessarily inapplicable for a
subsequent validation. Any test that was determined to contain an illegal
language construct or an erroneous language construct is withdrawn from the
ACVC and, therefore, is not used in testing a compiler. The tests
withdrawn at the time of this validation are given in Appendix D.
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CHAPTER 2

CONFIGURATION INFORMATION

2.1 CONFIGURATION TESTED

The candidate compilation system for this validation was tested under the
following configuration:

Compiler: BiiN Ada, Version 2.00

ACVC Version: 1.10

Certificate Number: 881208W1.10010

Host/Target Computer:

Machine: BiiN 60 (8 processor configuration)

Operating System: BiiN/OS, Version 1.02

Memory Size: 64 Megabytes

2.2 IMPLEMENTATION CHARACT2RISTICS

One of the purposes of validating compilers is to determine the behavior of
a compiler in those areas of the Ada Standard that permit implementations
to differ. Class D and E tests specifically check for such implementation
differences. However, tests in other classes also characterize an
implementation. The tests demonstrate the following characteristics:
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a. Capacities.

(1) The compiler correctly processes a compilation containing 723
variables in the same declarative part. (See test D29002K.)

(2) The compiler correctly processes tests containing loop
statements nested to 63 levels. (See tests D55AO3A..H (8
tests).)

(3) The compiler rejects tests containing block statements nested
to 65 levels. (See test D56001B.)

(4) The compiler correctly processes tests containing recursive
procedures separately compiled as subunits nested to 17
levels. (See tests D64005E..G (3 tests).)

b. Predefined types.

(1) This implementation supports the additional predefined types
SHORT INTEGER, BYTE INTEGER, and SHORT FLOAT in the package
STANDARD. (See tests B86001T..Z (7 tests).)

c. Expression evaluation.

The order in which expressions are evaluated and the time at which
constraints are checked are not defined by the language. While
the ACVC tests do not specifically attempt to determine the order
of evaluation of expressions, test results indicate the following:

(1) Some of the default initialization expressions for record
components are evaluated before any value is checked for
membership in a component's subtype. (See test C32117A.)

(2) Assignments for subtypes are performed with the same precision
as the base type. (See test C35712B.)

(3) This implementation uses all extra bits for extra precision
and uses no extra bits for extra range. (See test C35903A.)

%4) CONSTRAINTERROR is raised for a comparison either outside the
range of the predefined type INTEGER or greater than
SYSTEM.MAXINT, and no exception is raised for a membership
test of the above. Also, no exception is raised when a
literal operand in a comparison is outside the range of the
integer typ,'s base type. (See test C45232A.)
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(5) No exception is raised when a literal operand in a fixed-point
comparison or membership test is outside the range of the base
type. (See test C45252A.)

(6) Underflow is gradual. (See tests C45524A..Z (26 tests).)

d. Rounding.

The method by which values are rounded in type conversions is not
defined by the language. While the ACVC tests do not specifically
attempt to determine the method of rounding, the test results
indicate the following:

(1) The method used for rounding to integer is round to even.

(See tests C46012A..Z (26 tests).)

(2) The method used for rounding to longest integer is round to
even. (See tests C46012A..Z (26 tests).)

(3) The method used for rounding to integer in static universal
real expressions is round to even. (See test C4AO14A.)

e. Array types.

An implementation is allowed to raise NUMERICERROR or
CONSTRAINT ERROR for an array having a 'LENGTH that exceeds
STANDARD.INTEGER' LAST and/or SYSTEM.MAXINT. For this
implementation:

(1) Declaration of an array type or subtype declaration with more
than SYSTEM.MAXINT components raises no exception. (See test
C36003A.)

(2) CONSTRAINTERROR is raised when 'LENGTH is applied to an array
type with INTEGER'LAST + 2 components. (See test C36202A.)

(3) CONSTRAINT ERROR is raised when 'LENGTH is applied to an array
type with SYSTE4.MAX INT + 2 components. (See test C36202E.)

(4) A packed BOOLEAN array having a 'LENGTH exceeding INTEGER'LAST
raises CONSTRAINTERROR when the array type is declared. (See
test C52103X.)

(5) A packed two-dimensional BOOLEAN array with more than
INTEGER'LAST components raises CONSTRAINTERROR when the array
type is declared. (See test C52104Y.)
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(6) A null array with one dimension of length greater than
INTEGER'LAST may raise NUMERIC ERROR or CONSTRAINT ERROR
either when declared or assigned. Alternatively, an
implementation may accept the declaration. However, lengths
must match in array slice assignments. This implementation
raises CONSTRAINT ERROR when the array type is declared. (See
test E52103Y.)

(7) In assigning one-dimensional array types, the expression is
evaluated in its entirety before CONSTRAINT ERROR is raised
when checking whether the expression's subtype is compatible
with the target's subtype. (See test C52013A.)

(8) In assigning two-dimensional array types, the expression is
evaluated in its entirety before CONSTRAINT ERROR is raised
when checking whether the expression's subtype is compatible
with the target's subtype. (See test C52013A.)

f. Discriminated types.

(1) In assigning record types with discriminants, the expression
is evaluated in its entirety before CONSTRAINT ERROR is raised
when checking whether the expression's subtype is compatible
with the target's subtype. (See test C52013A.)

g. Aggregates.

(1) In the evaluation of a multi-dimensional aggregate, the test
results indicate that the order in which choices are evaluated
and index subtype checks are made depends upon the aggregate
itself. (See tests C43207A and C43207B.)

(2) In the evaluation of an aggregate containing subaggregates,
not all choices are evaluated before being checked for
identical bounds. (See test E43212B.)

(3) CONSTRAINT ERROR is raised before all choices are evaluated
when a bound in a non-null range of a non-null aggregate does
not belong to an index subtype. (See test E43211B.)

h. Pragmas.

(1) The pragma INLINE is supported for functions and procedures.
(See tests LA3004A..B (2 tests), EA3004C..D (2 tests), and
CA3004E..F (2 tests).)
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i. Generics.

(1) Generic instantiations are rejected if a required body of the
generic unit has not yet been compiled, except when the
generic unit and body are in the same compilation unit. If an
optional body of a generic package is compiled after an
instantiation, or if the body of a generic unit is recompiled
after an instantiation, then the unit containing the
instantiation is made obsolete. (See tests CA2009A, CA2009C,
CA2009D, CA2009F, BC3204C, BC3204D, and BC3205B..D (3 tests).)

(2) Generic specifications and bodies can be compiled in separate
compilations. (See test CA1012A.)

(3) Generic subprogram declarations and bodies can be compiled in
separate compilations. (See tests CA1O12A.)

(4) Generic library subprogram specifications and bodies can be

compiled in separate compilations. (See test CA1012A.)

(5) Generic unit bodies and their subunits can be compiled in
separate compilations. (See test CA3011A.)

J. Input and output.

(1) The packages SEQUENTIAL 10 and DIRECT IO cannot be
instantiated with unconstrained array types or record types
with discriminants without defaults. (See tests AE2101C,
EE2201D, EE2201E, AE2101H, EE2401D, and EE2401G.)

(2) Modes IN FILE and OUTFILE are supported for SEQUENTIAL_10,
DIRECTI0, and text files. (See tests CE2102D..E, CE2102N,
CE2102P, CE2102F, CE2102I..J (2 tests), CE2102R, CE2102T,
CE2102V, CE3102E and CE31021..K (3 tests).)

(3) RESET and DELETE operations are supported for SEQUENTIAL_10,
DIRECT_10, and text files. (See tests CE2102G, CE2102X,
CE2102iK, CE2102Y, CE3102F..G (2 tests), CE3104C, CE3110A, and
CE31 14A.)

(4) Overwriting to a sequential file does not truncate the file.
(See test CE2208B.)

(5) Temporary files are not given names. (See tests CE2108A,
CE21OBC, and CE3112A.)

(6) More than one internal file can be associated with each
external file for sequential, direct, or text files when
reading only or when writing only, if the external file is not
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temporary. (See tests CE21O7A..E (5 tests), CE21O2L, CE211OE,
CE2111D, CE21O7F..H (3 tests), CE211OD CE2111H, CE3111A..E (5
tests), CE311MB, and CE3115A.)
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CHAPTER 3

TEST INFORMATION

3.1 TEST RESULTS

Version 1.10 of the ACVC comprises 3717 tests. When this compiler was
tested, 36 tests had been withdrawn because of test errors. The AVF
determined that 362 tests were inapplicable to this implementation. All
inapplicable tests were processed during validation testing except for 201
executable tests that tse floating-point precision exceeding that supported
by the implementation.

The AVF concludes that the testing results demonstrate acceptable
conformity to the Ada Standard.

3.2 SUMMARY OF TEST RESULTS BY CLASS

RESULT TEST CLASS TOTAL
A B C D E L

Passed 127 1126 1975 15 30 46 3319

Inapplicable 2 12 342 2 4 0 362

Withdrawn 1 2 33 0 0 0 36

TOTAL 130 1140 2350 17 34 46 3717
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3.3 SUMMARY OF TEST RESULTS BY CHAPTER

RESULT CHAPTER TOTAL
2 3 4 5 6 7 8 9 10 11 12 13 14

Passed 195 576 545 243 172 99 161 332 133 36 246 297 284 3319

N/A 18 73 135 5 0 0 5 1 4 0 6 78 37 362

Wdrn 0 1 0 0 0 0 0 1 0 0 1 29 4 36

TOTAL 213 650 680 248 172 99 166 334 137 36 253 404 325 3717

3.4 WITHDRAWN TESTS

The following 36 tests were withdrawn from ACVC Version 1.10 at the time of
this validation:

A39005G B97102E BC3009B CD2A62D CD2A63A..D CD2A66A..D
CD2A73A..D CD2A76A..D CD2A81G CD2A83G CD2A84N..M CD2B15C
CD50110 CD5007B CD7105A CD7203B CD7204B CD7205C..D
CE2107I CE3111C CE3301A CE3411B

See Appendix D for the reason that each of these tests was withdrawn.

3.5 INAPPLICABLE TESTS

Some tests do not apply to all compilers because they make use of features
that a compiler is not required by the Ada Standard to support. Others may
depend on the result of another test that is either inapplicable or
withdrawn. The applicability of a test to an implementation is considered
each time a validation is attempted. A test that is inapplicable for one
validation attempt is not necessarily inapplicable for a subsequent
attempt. For this validation attempt, 362 tests were inapplicable for the
reasons indicated:

a. C24113H..K (4 tests) are not applicable because the length of the
numeric literal exceeds the allowable line length.

b. The following 201 tests are not applicable because they have
floating-point type declarations requiring more digits than
SYSTE1.MAXDIGITS:
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C24113L..Y (14 tests) C35705L.Y (114 tests)
C35706L..Y (14 tests) C35707L..Y (14 tests)
C35708L..Y (14 tests) C35802L..Z (15 tests)
C45241L..Y (14 tests) C45321L..Y (14 tests)
C45421L..Y (14 tests) C45521L..Z (15 tests)
C45524L..Z (15 tests) C45621L..Z (15 tests)
C45641L..Y (14 tests) C46012L;.Z (15 tests)

c. C35702B and B86001U are not applicable because this implementation
supports no predefined type LONGFLOAT.

d. The following 16 tests are not applicable because this
implementation does not support a predefined type LONGINTEGER:

C45231C C45304C C45502C C45503C C45504C
C45504F C45611C C45613C C45614C C45631C
C45632C B52004D C55B07A B55B09C B86001W
CD7101F

e. B86001Z is not applicable because this implementation supports no
predefined floating-point type with a name other than FLOAT,
LONGFLOAT, or SHORTFLOAT.

f. B86001Y is not applicable because this implementation supports no
predefined fixed-point type other than DURATION.

g. C45531M..P (4 tests) and C45532..P (4 tests) are not applicable
because the value of SYSTEM.MAXMANTISSA is less than 48.

h. D55AO3H uses 65 levels of loop nesting which exceeds the capacity
of the compiler.

i. D56001B uses 65 levels of block nesting which exceeds the capacity
of the compiler.

J. C86001F is not applicable because, for this implementation, the
package TEXT_10 is dependent upon package SYSTM. This test
recompiles package SYSTEM, making package TEXT_10, and hence
package REPORT, obsolete.

k. C96005B is not applicable because there are no values of type
DURATION'BASE that are outside the range of DURATION.

1. CA2009A, CA2009C, CA2009D, CA2009F, BC3204C, BC3009C, BC3204D,
BC3205B, BC3205C, and BC3205D are not applicable because this
implementation rejects a generic instantiation if a required body
of the generic unit has not been compiled. If a generic unit's
body is compiled or recompiled after an instantiation, the unit
containing the instantiation is made obsolete.
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m. CD1009C,CD2A24I, CD2A24J, CD2A41A, CD2A41B, CD2A41E, and
CD2A42A..J (10 tests) are not applicable because length clauses
for floating point types are not supported by this implementation.

n. CD2B15B is not applicable because this implementation allocates
more memory to collection size than is asked for by the test.

o. C34006D, CD2A22A, CD2A22E, CD2A22F, CD2A22I, CD2A22J, CD2A24A,
CD2A24B, CD2A24E, CD2A24F, CD2A52A, CD2A52B, CD2A52G..J (4 tests),
CD2A54A, CD2A54B, CD2A54G..J (4 tests), CD2A61C, CD2A61F..K (6
tests), CD2A62C, CD2A64C, CD2A65C, CD2A71A..D (4 tests),
CD2A72A..D (4 tests), CD2A74A..D (4 tests), CD2A75A..D (4 tests),
and CD2A84B..L (10 tests) are not applicable because of
ambiguities in the LRM on 'SIZE clauses.

p. CD5012J, CD5013S, and CD5014S are not applicable because this
implementation does not support 'ADDRESS clauses for tasks.

q. AE2101C, EE2201D, and EE2201E use instantiations of package
SEQUENTIAL_10 with unconstrained array types and record types with
discriminants without defaults. These instantiations are rejected
by this compiler.

r. AE2101H, EE2401D, and EE2401G use instantiations of package
DIRECT 10 with unconstrained array types and record types with
discriminants without defaults. These instantiations are rejected
by this compiler.

s. CE2102D is inapplicable because this implementation supports
CREATE with IN FILE mode for SEQUENTIAL IO.

t. CE2102E is inapplicable because this implementation supports
CREATE with OUTFILE mode for SEQUENTIALIO.

u. CE2102F is inapplicable because this implementation supports
CREATE with INOUT FILE mode for DIRECTIO.

v. CE21021 is inapplicable because this implementation supports
CREATE with INFILE mode for DIRECT_10.

w. CE2102J is inapplicable because this implementation supports
CREATE with OUTFILE mode for DIRECT_10.

x. CE2102N is inapplicable because this implementation supports OPEN
with IN-FILE mode for SEQUENTIAL IO.

y. CE21020 is inapplicable because this implementation supports RESET
with INFILE mode for SEQUENTIALIO.

z. CE2102P is inapplicable because this implementation supports OPEN
with OUT FILE mode for SEQUENTIAL_10.
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aa. CE2102Q is inapplicable because this implementation supports RESET
with OUT FILE mode for SEQUENTIAL IO.

ab. CE2102R is inapplicable because this implementation supports OPEN
with INOUT FILE mode for DIRECT IO.

ac. CE2102S is inapplicable because this implementation supports RESET
with INOUT FILE mode for DIRECT IO.

ad. CE2102T is inapplicable because this implementation supports OPEN
with IN FILE mode for DIRECTIO.

ae. CE2102U is inapplicable because this implementation supports RESET
with IN FILE mode for DIRECTIO.

af. CE2102V is inapplicable because this implementation supports OPEN
with OUTFILE mode for DIRECTIO.

ag. CE2102W is inapplicable because this implementation supports RESET
with OUTFILE mode for DIRECT IO.

ah. CE2107C..D (2 tests) and CE2107L are not applicable because
multiple internal files cannot be associated with the same
external file for temporary sequential files, when one or more of
the internal files is writing. The proper exception is raised
when multiple access is attempted.

ai. CE2107H and CE2111H are not applicable because multiple internal
files cannot be associated with the same external file for
temporary direct files, when cne or more of the internal files is
writing. The proper exception is raised when multiple access is
attempted.

aj. CE2108B, CE2108D, and CE3112B are inapplicable because temporary
files have no names.

ak. CE3102E is inapplicable because text file CREATE with IN_FILE mode
is supported by this implementation.

al. CE3102F is inapplicable because text file RESET is supported by
this implementation.

am. CE3102 is inapplicable because text file deletion of an external
file is supported by this implementation.

an. CE31021 is inapplicable because text file CREATE with OUTFILE
mode is supported by this implementation.

ao. CE3102J is inapplicable because text file OPEN with INFILE mode
is supported by this implementation.
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ap. CE3102K is inapplicable because text file OPEN with OUT FILE mode
is supported by this implementation.

aq. CE3111B and CE3115A are not applicable because multiple internal
files cannot be associated with the same external file for
temporary text files, when one or more of the internal files has
write access. The proper exception is raised when multiple access
is attempted.

3.6 TEST, PROCESSING, AND EVALUATION MODIFICATIONS

It is expected that some tests will require modifications of code,
processing, or evaluation in order to compensate for legitimate
implementation behavior. Modifications are made by the AVF in cases where
legitimate implementation behavior prevents the successful completion of an
(otherwise) applicable test. Examples of such modifications include:
adding a length clause to alter the default size of a collection; splitting
a Class B test into subtests so that all errors are detected; and
confirming that messages produced by an executable test demonstrate
conforming behavior that was not anticipated by the test (such as raising
one exception instead of another).

No.modifications were required for this validation.

On a multi-processing unit, however, tests C94020A and C95040D are
erroneous in that they do not synchronize calls to the REPORT procedure
COMMENT when the calls are by multiple tasks. Therefore, the comments
produced during the execution of the multiple tasks were garbled. Upon the
requests of the validation team, these two tests were re-run on a single
processor so that an ungarbled version of the test output would be
available for review for informational purposes.

3.7 ADDITIONAL TESTING INFORMATION

3.7.1 Prevalidation

Prior to validation, a set of test results for ACVC Version 1.10 produced
by the BiiN Ada, Version 2.00 compiler was submitted to the AVF by the
applicant for review. Analysis of these results demonstrated that the
compiler successfully passed all applicable tests, and the compiler
exhibited the expected behavior on all inapplicable tests.

3.7.2 Test Method

Testing of the BiiN Ada, Version 2.00 compiler using ACVC Version 1.10 was
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TEST INFORMATION

conducted on-site by a validation team from the AVF. The configuration in
which the testing was performed is described by the following designations
of hardware and software components:

Host/Target computer: BiiN 60 (8 processor configuration)
Host/Target operating system: BiiN/OS, Version 1.02
Compiler: BUN Ada, Version 2.00

A magnetic tape containing all tests except for withdrawn tests and tests
requiring unsupported floating-point precisions was taken on-site by the
validation team for processing. Tests that make use of
implementation-specific values were customized before being written to the
magnetic tape. Tests requiring modifications during the prevalidation
testing were included in their modified form on the magnetic tape.

The contents of the magnetic tape were loaded onto a VAX 8550 and
transfered by ftp to the BiiN 60 (8 processor configuration) computer.
After the test files were loaded to disk, the full set of tests was
compiled, linked, and all executable tests were run on the BiiN 60.
Results were transferred from the BiiN 60 computer to a VAX 8550 by way of
ftp for printing.

The compiler was tested using command scripts provided by BiiN and reviewed
by the validation team. The compiler was tested using all default option
settings except for the following:

OPTION EFFECT

:suppress message Supresses display of compiler diagnostic messages
for notes and warnings. Error messages are still
displayed. (Default is to display all compiler
messages.)

:list=source Produces a source listing merged with error
messages. (Default is to produce only an error
listing.)

Tests were compiled, linked, and executed (as appropriate) using a single
computer. Test output, compilation listings, and 'job logs were captured on
magnetic tape and archived at the AVF. The listings examined on-site by
the validation team were also archived.

3.7.3 Test Site

Testing was conducted at Hillsboro OR and was completed on December 6,
1988.
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APPENDIX A

DECLARATION OF CONFORMANCE

BiiN has submitted the following Declaration of

Conformance concerning the BiiN Ada, Version 2.00
compiler.
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DECLARATION OF CONFORMANCE

Compiler Implementer: BiiN1h
Ada Validation Facility: ASD/SCEL, Wright-Patterson AFB OH 45433-6503
ACVC Version: 1.10

Base Configuration

Base Compiler Name: Ada Version: V2.00
Host Architecture: BiiNT h 60 OS&Version: BiiN/OSTM V1.02
Target Architecture: BiiN~m 60 OS&Version: BiiN/OSTm VI.02

Implementer's Declaration

1, the undersigned, representing BiNTm. have implemented no deliberate extensions to the Ada Language Standard
ANSI/MIL-STD-1815A in the compiler listed in this declaration. I declare that BiiNTm is the owner of record of the
Ada language compiler listed above and, as such, is responsible for maintaining said compiler in conformance to
ANSI/MIL-STD-1815A. All certificates and registrations for the Ada language compiler listed in this declaration
shall be made only in the owner's corporate name.

K. 7.. '! ... "February 24, 1989
Anastasia Czerniakiewicz, Ada Project Manager

Owner's Declaration

I, the undersigned, representing BiiN rm , take full responsibility for implementation and maintenance of the Ada
compiler listed above, and agree to the public disclosure of the final Validation Summary Report. I declare that the
Ada language compiler listed, and its host/target performance are in compliance with the Ada Language Standard
ANSI/MIL-STD-1815A.

% , ,February 24, 1989

I s Schwarz, Vice 4rsident Engineering, BiiN '
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APPENDIX B

APPENDIX F OF THE Ada STANDARD

The only allowed implementation dependencies correspond to
implementation-dependent pragmas, to certain machine-dependent conventions
as mentioned in chapter 13 of the Ada Standard, and to certain allowed
restrictions on representation clauses. The implementation-dependent
characteristics of the BiiN Ada, Version 2.00 compiler, as described in
this Appendix, are provided by BiiN. Unless specifically noted otherwise,
references in this appendix are to compiler documentation and not to this
report. Implementation-specific portions of the package STANDARD, which
are not a part of Appendix F, are:

package STANDARD is

type INTEGER is range -214748 3648 .. 2147483647;
type SHORTINTEGER is range -32768 .. 32767;
type BYTEINTEGER is range -128 .. 127;

type FLOAT is digits 15 range -1.7977E308.. 1.7977E308;
type SHORTFLOAT is digits 6 range -3.4E38 .. 3.4E38;

type DURA1O3N is de.ta 9.76562E 4 range -2.097152E6 .. 2.097151999E6;

end STANDARD;
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IMPLEMENTATION-DEPENDENT
CHARACTERISTICS

The Ada language deftnition allows for certain machine -dependences in a con-mUed ma ner.
No machine-dependent syntax or semantic extensions or resmcuons are allowed. The only
allowed implementraion-dependences correspond to implementaton-dependent pragmas and
amibutes. certain marbine-dependem convennons as mennoned in c.hapter 13, and cert=n al-
lowed rmncuons on represerianon clauses.

This appendix describes all implemenaion-dependenz characteristics of Bii.N" Ada including:

" The form. allowed places, and effect of every implemenation-dependem prgma

" The name and the type of every implemenmnon-dependem atribut

SThe specification of the package SYSTEM (see 13.7)

" The lis of all restricions on representation c auses (see 13.1)

* The interpretaton of expressions that appear in addres clauses, including those for inter-
rups (see 13.5)

* Any restriction on unchecked conversions (see 13.10.2)

" Any implemenztaon-dependent characterstcs of the input-output packages (see 14)

* Other implementation-defined caracteristics.

F.1 Implemenlation-Dependent Pragmas
The following implementaton-dependent pragmas ae defined elsewhere in this manual. See
Annex B for a summary of all predefined and implementanon-defined pragmas.

" ACCESS KIND (see 13.11.1)

* ADDRESS MODE (see 10.7)

* ALLOCATE WIT (see 13.11.3)

* B:ND (see 13.11.2)

* EXTERNAL (see 7.7.5)

, EXTERNAL NAME (see 13.9.2)

* HARDWARETYPE (see 13.11.4)

* OUTErFACE (we 13.9.1)

* PACKAGETYPE (see 7.7.1)

* PACKAGEVALUE (we 7.7.2)

" PCS:TI0N_INDEPENDENT (see 7.7.6)

* PROTECTED_CALL (see 6.8.6)
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* PRCT'EZ ET_REr,'FRN (see 6.8.7)

* RESERVEREGCSTER (see 13.8.1.2)

* RETArNRE-:STER (see 6.8.8)

" STAT-C_ELABORAT:ON (see 10-5.1)

* SUBPROGRAM VALUE (see 6.8.2)

F.2 Implementation-Dependent Attributes
The following implementation-dependent atibutes are defined elsewhere in this manua. See
Annex A for a summary of all of the predefined and implemenmanon-deflned atnbutes.

" LABEL OPERAND (see 13.8.1.3)

* OPERAND (see 13.8.1.3)

* PACKAGEVALUE (see 7.7.3)

* SUBPROGRAM-OPERAND (see 13.8.1.3)

" SUBPROGRAMVALUE. (see 6.8.3)

F.3 The Specification of the Package System
This section outines the package SYSTEM including the implementation-dependent charac-
tensics. This package includes the system name, the system-dependent named numbers, the
definition of the type ADDRESS, th definion of UNTYPED WORD, the definition of
SUBPROGRAM TYPE. and the definition of the ORDINAL types.

pack&q SYS"IrM is
pragm STAT:C ELAORATION:

type NAME Is (Us) ;
SYSTEM NAE: maestant NANZ :-

STORAGZ UWZT: mntant :- 0;.MMORY SIZE: mataa :-Kt Gsistant :- -2e'31:

.MAX NT esmatait 231 - 1;
KU ANDT' SSA- awa :-n 31:
MAX DIGITS: s ms-ta.t ;

F.'Ni_0F.LTA: const ant: 2*1 t-31);-
::. ematm :- 100(-6):

type 8.'! ORDINAL iL ra 0 .. 2 - 1
type SWORTORCiNAL is ra" 0 .. 2"'16 -
type ORDINAL is ra" 0 .. 232 -
-- The predefined operators for the BTE ORD:NAL.
z S0C1T ORDXILL. and ORDINAL types are aefined

- - in this packaqe. For the complet. set of
- operators see Appendix F. Ordinal arith.etic
- o er t or use the machine's orainal
- Lnatrlctions which do not raise a CONSTRAINT
-- error if aa" overflow occurs.

UWTTEO WORD tL private:
-- a 32-bit type that must be word aliqrned.
-- ooects of this type can contain data or access values.

tye ADDRESS ia

OFFSET: ORDINAL:
AD: UNMTEDWORf;

mo reaerd:
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ano, recod

fuaction V' RT'.A6 (.-a dru:CRC:NAL)
returnu ADDRESS;

type SUBPROGRAH TYPE is
reord~

ENTRY NUMBER: ORfINA.L.
OOKAI A.D: UNTYPED WORD:

and zucotd;

for SUBPROGRAI4 TE usie
record align"d mod 32;
ENTRY NMBER at 0 campe 0 3. ;
DOMA15 AD at 4 range C 31;

end ceod:

type H.P_0BZECT is limited privYate;
type ELAF i Lacress HEAP-OBJECT;
praga )A:-EsSS:ND (HEAP, AD) ;

NULL WORD z oaitant UN1TYPED WORD:
Mir-, -ADDRESS: aenetant ADDRESS :- (0. NULL WORD):
NULL SURPROGRAM: assatant SUBPROGR.AM-MYE :- (0. NULL-WORD):
NULL OrFSET: estant ORDINA.L :- 154F000000*:

type EXCEPTIONTYPE 1. palvate:
tummties CUR3.ENTEXCEPTION X~tU~ft ZXCZPZON TYPE

COISTRAITZR.ROR-VILC: atant EXCEPT' ONTYPE Z -- implementat~.n defined
NW4ERIC ERROR VALJZ: ostant EXCEPTI.OV TyPE : -Implemntat~lon defined
PROGRANEZRORA./LLE: Contant EXCXP?0.Nn-Y - - implementation defined
STORAGE £ERROR VALUE: eatant EXCEPTION TYPE - implementatilon defined
TASK7NG ERRORVALUE: eoantant EXCZP?0.N-M TP:-- Implementatlon defined

private

type HEAPOBJECT ia Implementatlon deflned:

t7"e EXCEPTION3YE is ImplentaClondellned:

en SYSTEM,

FA4 Restrictions on Representation Clauses
This secton describes where to find the imp1lecamron restrictions for the following represen-
tation tl1222 :

" Prza~aPACK (Section 13. 1)

" Size Speciflcaton (Section 13.2)

" Alimm and Coznponent Causes (Secton 13.4)

" Address Clauses (Section 13.5)

F.5 Restrictions on Unchecked Conversions
I-ne impl1carion places no restrctions on the use of tbe generic function
UNC2ZC1MZ_CONVE.RS ION (See 13. 10).
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F.6 Implementation-Dependent Characteristics of Input-Output
Packages

For sequential and direct fies:

* The sLze of the created fie is Operating System dependent-

* BiN T Ada fully supports deletion of external files.

" BiLNT? Ada fully supports resetting external files to the specified mode.

" BiLN Tw Ada does not support alwrmLive specification of Lle name parameter.

The package declaratons of Sequenral-lO and DirectiO include the following implcmen-
tion defined declaraion:

tyspe COUNT is rLam 0 ,. ZNTEGER'LAST:

F.7 Other Implementation-Dependent Characteristics
Tbs section describes other pertinent impleon ton-dependen characteristics. including the
definition of a main prpgam. the implementaion limits of the compiler, and the ranges of the
numeric type at-rbutes.

F.7.1 Definition of a Main Program
Only library uzts that an parameterless procedUrs can be main programs.

F.7.2 Implementation Umits
Table F.I. Implementation Limits

120 I aumn. - nW.

No Limi Fama pmum a squa dam

No~mgDmmuna as - a typ

224 Ism adv id a om STORAZ_':TS)
NoLims E of s m rm

2J4 Simaa socaty U m'W (a S?.ORAZ_; N S)

Sig atm anbaChM a vat. d ryps STRPNG
2J-1 tEmseam lumak/ = as anoasec type dermipm

2A1*j Domk anl 0im ck a

F.7.3 Attribute Values for the Implementatlon-Deflned Numeric Types
This seion gives the attibute values for t implementaon-dependent numeric types defined
in the package STANDAR.D and the package SYSTEI.M including the amibu e values for integer
types, ordinal types. and floatng-point types.
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F.7.3.1 Integer Attribute Values

Table F-2. Integer Attribute Values

Ty"e 1 :S : AST rS7.7'
BYrE! N'rECEA j 27 2'.1

SHORTNTEGER *:LS 2' -1 16

:NTEGZRk 7 ] - 31~ 23'1 _____

F.7-3.2 Ordinal Attribute Values

Table F-3. Ordinal Attribute Values

T". r:.s:T 1 .ST s:zE

BY-_EORDZNJ.L 0 ez' A

SHORTORfDZNA.L 0 216.1 16

ORDINAL 0 2n _ 1 32

F.7.3.3 Floating-Point Attribute Values

Table F-4. Floating-Point Attribute Values

Typ DIG:TS FIRST :UST SIZE

SHORT FLOAT 6 .3.408 3.4E33 32

FLOAT 15 -1.8E38 1.130 64
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LRNI Inlormiation f'or Appendix F

F.4 Restrictions on Representation Clauses

Pragma Pack: .:nmii -tclioil 13.1)

* ~ ~ r ( *i~t lie pragmla pack~ oiii affect tile type , .alnr COIIII,0iliti' tlle piii11.1

11u; jdil apply 10 anly ComlpOSite comnponients.

* \hcn 11 i n airay type. the rompiler reduces intercomlponent gaps andl hu IuIIIIIzes Tiu -IL,
of* ralar coiiiponetas. The nurnher or bits allocated to each component 16 muade a power o( two

it' h pe ~Izv or' the comiponent is less than 8 bits: otherwise. the number of allocated 1)115 isa

iiiiiliciplt OF vighi.

* W\hen pack iig a recordl tYpe. the compiler only reduces the inrercomponent gaps. Tht spacte
:1 locat ed to -achi component r is [lot minimized. (Y'ou should use a component clause to nun nuillze

Size specification: j'roin Sctioii 13.2)

*P Di~c retr .- prs hlAVt a1 maxIMUM 4ize of 32.

* Linear. AlD and hieap-offset access types can only have a size of 32: virtual access types can only

ii \ e a izr of' G4-.

0 -hIORTI71OA-T type., call only have a size of 32; FLOAT types can only have a size of 64.

* .\ igi ii ciause %%ill p~ack arrays or scalar components. However, no packing is (hoie [or record

* 1 I C11iia1icr appends an extra byte 1.0 the end of array objects whose components span 2bytes
aseorhese kind of' array ob ects must include storaze frti xr ye

Alignment and Component clauses: (fromi -Section 13.4)

a T 1 Ita .- \piession in an aliinient clause is in units of bits. The allowed vailues a1re 16 32.

u.ano G

0 11 the bit. ranges in a component clause cover '25 to .32 bits. then Ole placement of a field by a
cOmponelnt Clause Must not span across 5 bytes.

0 If the bit ranges in a component clause cover more than 32 bits, then the field must start at a
bYte bomuidary and the range must be a byte multiple.

* Th'le ofTsvt of' an access type component must start at a word boundary.

* Record ficlds that are array types with 3-byte components will have an extra byte allocated at

the ind it* an access type fieid follows the array component or the array is at the end of the
object.
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II Records with a 3-b *yte field at tile end nmust 6.- word-aligned if* thle%- are it-ed as a field Ili iziot iie:

record that Coilttailis, ;11 acr4.'A tv\pe C0111pOlli

Address clauses: ([ront ! 'ct ion 13 ))
II InI FII\NTM~ kcl t he o11lly )1'.' 311 .Iddir"- vi''aI-e to iD-citv i lii~\ti-

A-ddie~s (I'u''- foi' packag.-, StI)-ihrograim. tazk:L. ind tlltivi, ap' to01 iJn%\ -I
TBIAN iz'. V'els' (;~ilde 1,or 111oia i).13 oll onl 1\rltil tu 11d 1z1talhz~ ter y l4Ig'

* tarldi't-~ chiii-e ittv nut. 1w givenl Coi a 1,or111nil aiaitei .1 00loop tir 01 a1i.

dIeclared by a reitanug declaration.

F.6 Implementation-Dependent Characteristics of Input-Output Packages

* If a fltill string 1.3 passed as tile NAM-\E lpaiaiileier to CREATE, an unnamed (temiporary) file i:
created that is (Jt~Jetred whetn the file is closed.

* Trailing pac" Ii tile N.AN E pa ranmeter are Ignored.

* Onl programl teruinlal ion. all1 filt- are closed: the order Ii which they are closed iF undefinled.

* The procedure CREATE rai~es USE-ERROR ir anl object Is alreadY stored uinder the name
ipeethed. -mch a~s a file or a direct-ony

* The procedlure OPEN raises USE-ERROR I( the name does not specil' anl object that supportIS
tie Byte.treai...'ccess _Methtod (such as a text file or a teriutal). This includes the degtn-
er-ate Case Of 31n ohject. that dlo" not extst.

* ime Iproccdnl~re RESET call be called with a node which is different thtan the original miode of
h-le file.

" Anyli Ilituber of, Internal rile cin be nzssociaterd with the: same eNternal ilt. the mipiemet ali Ol

imipos es no restrictions. The [itternal Riles call have any mode. ioee.thle senianic.- --! onl-
currently writingm and read:ing 'lie same eternal file wVith differe:-.: inittnat ii oe ' _:cnleu.
rThe problins are the samne as when mul,1tiple programs access the sarnv external file Snat
ire' "elI-deFined when all Interital files have \1O6E IN-FiLE: if* one cn mote ntile na -- MODE
OUT-Ff-E. titi resuits at-( mindefined.

* For Text-1O. ilhe line terminaitor is ASCILF. the page terminator is ASCII FF. .)nd tme 6ie tec.
Linator is the end of the tilt no txpicit character is used. If terminu:orzz are explicitv it e
(as a character or part of' a zm ring Inl a Call tO PUT), they asume tile semanitics6 01, .1n IMPlI-1,1
written terminator No othern conrol characters have special semantics.

* Interactive file- are buffered as lines, That is. a GET operation wifl not return uintil a line has
been Input. (although the (JSET may only process part of the line) and the output buffer is Rushetd
whienever a NEW-.LINE is5 done or input on the same interactive file is done. The
CNDOFPA.E aind ENDOF1-FHLE Functions require lookahead, so these functions cause a
litle to be Input

* The Impletnitat ion does tot use any synchronization. The caller is responsible for any
process~ltask I'O synchtronization.

B-8
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* The im plement ation us.,es wn In ternal buffter as an opt imization to avoid $Y-4t-l CAN- t'M' 1

The ouitput buifter is Hiibhed whewi te bil'l~der Is lull. tie hie is CLOSEd. the i I i, RE [, h.-

e~terirlal Hie is interact xe midr a l1ir I- trinaitcd or a linle IS 11npli for- thle e;n Nrrrel-; III

No operntion I., providt-d to c~lcilhilrrh the 0111 E bUluffer. interactive inphut tilr- ,rr- lmili.'

a ine nt, a Time in-st-ead of tilling tilt Ibulicr.

" Dirvri-lO auid Sequeni ialO1 max not be instati ated wih an rinConlSi i:Mrr.l :rr:x tviw -Il

STR ING). nor wtithi rC-oi d l\e wth i i (Iiscrjiirart withl 1o default iIirrl volrrc

F.8 Interpretation of Expressions in Address Clauses

'riie tN pe sYs'IENI.ADDRESS is dlelind as a record t\-pe widh two components:

type ADDRESS is
record

OFFSETr ORDINAL:
.AW: UNTYPED-N%*ORD:

end record:

Object. acldre,'iiig onl B3iiNrM sst-ems requires, these two comrponeniLs: anl accezss descriptor (A.D) wo select,
anl object, and an offset. f'rom tile b~eginning of the object. Whenl usedI in an address clause, the givenl
a(Idre-ss value maY b~e static or dynamic. In either case. it is the user's respoirsihiit-y to girarailee that
ther-e IS sI fiCient storage space at tile given address for thle object.
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PREDEFINED LANGUAGE ATTRIBUTESA

This annex summanzes the definitons given elsewhere of the predefined language armbutes.

P ' AZDRZS S For a prefix P that denotes an object. a program unit, a label.
or an entry:

Yields the address of the first of the storage units allocated to
P. For a subprogram. package, task unit. or label, this value
refers to the machine code associated with the corresponding
body or staement. For an entry for which an address clause
has been given. the value refers to the corresponding hardware
interrupt. Te value of this aribute is of the type ADDRESS
defned in the package SYSTEM (See 13.7.2.)

P" AFT For a prefix P thai denotes a fixed point subcype:
Yields the mimber of decimal digits needed after the point to
accommodate the precision of le subtype P, unless the delta
of the snrxy P is gater tan 0 .1,in which case the zt-
tbute yields the value one. (P ' AFT is the smallest posinve
integer N for which (10**K) *P IDELTA is greater tt or
equal to one.) The value of this atmibute is of the type
uivcsal ireger. (See 3.5.10.)

P' BASE For a prefix P that denotes a type or subtype:

This amtibute denotes the base type of P. It is only allowed as
the prefix of the name of another atibute: for example.
P' BASE' FIRST. (See 3.3.3.)

P' CALLABLE For a prefix P that is appropriate for a task type:

Yields the value FALSE when the execution of the task P is
eitber completed or terminated, or when the task is abnormal:
yields the value TRUE odwrwise. The value of this attribute is
of t predefined type BOOLEAN. (See 9.9.)

P ' CONSTRAZNED For a prefix P that denotes an object of a type with dis-
crimainas
Yields the value TRUE if a discriminart constraint applies to
the object P. or if the object is a constant (including a formal
parameter or generic formal parameter of mode in). yields the
value FALSE otherwise. If P is a generic formal parameter of
mode in out. or if P is a formal parameter of mode in out or
out and de type mark given in the coreponding parameter
specification denotes an uncons'ained type with dis-
ctraenants. = te value of this atnbute is obtained from
that of the corresponding actual parameter. 7l value of this
atibute is of the predefined type BOOLEAN. (See 3.7.4.)

P' CONSTRAINED For a prefix P tat denotes a priva type or subtype:
Yields the value FALSE if P denotes an unconsmined nonfor-
mal private type with discriminants: also yields t value
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FALSE if P denotes a generic formal prvate and e a-
sociated actual subtype is either an unconstr=ed type with
discriminants or an unconmined array type; yields the value
TRUE otherwise. The value of this amibute is of the
predefined type BOOLEAN. (See 7.4.2.)

P' COUNT For a prefix P that denotes an enry of a task ut:

Yields the number of enty calls presently queued on the eny
(if the amibute is evaluated within an accept statement for the
entry P, the count does not include the calling .ask). The
value of this aruibute is of the type uAnversaliraeger. (See
9.9.)

P' DELTA For a prefix P that denotes a fixed point subtype:
Yields the value of the delta specified in the fixed accuracy
definition for the subtype P. The value of this am-ibute is of
the type uiversal-reaL (See 3.5.10.)

P' DIGITS For a prefix P that denotes a floating point subtype:
Yields the nmber of decimal digit in the decimal massa
of model numbers of the subtype P. (This amibute yields the
number D of section 3.5.7.) Thz value of this amtibu is of the
type umversal integer. (See 3.5.8.)

P' I For a prefix P that denotes a floatng point subtype:
Yields the Wrt exponem value in the binary canonical form
of model numbers of the subtype P. (Tis atibute yields the
plduc4'B of section 3.5.7.) The value of this amibute is 'if
the type universal_integer. (See 3.5.8.)

P' EPSILON For a prfix P that denotes a floating point subtype:

Yields the absolute value of the difference between the model
number 1.0 and the next model number above. for the sub-
type P. The value of this amibute is of the type
universalreaL (See 3.5.8.)

P' F:RST For a prefix P tha denotes a scalar type. or a sutrype of a
Scalar type:

Yields the lower bound of P. The value of this azrbute has
the same type as P. (See 3.5.)

P" ':RS T For a prefix P that is apprOpiat for an rray type, or La
denotes a conmsained array subcype:

Yields the lower bound of the index range. The value ,)f this
amibue has ft same type as this lower bound. (See 3.6.2
and 3.8.2.)

P "FIRST (N) For a prefix P ta is appvpriae for an array t yp, or that
deto a co ained array subcype:

Yields the lower bound of the N-tb index range. The value of
this atibt has the same type as this lower bound. The ar-
gument N must be a static eVression of type
u.nversal intger. The value of N must be positive (nonzero)
and no greater dia the dimensionality of the array. (See 3.6.2
and 3.82.)
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?' 7:RSTE:T For a prefix P that denotes a component of a record objec:

Yields the offset, from the start of the first of the storage unrts
occupied by the component, of the f=rst bit occupied by the
component. This offset is measured in bits. The value of t,.:s
aimbue is of the type uversalinteger. (See 13.7.2.)

P' FORE For a prefix P that denotes a fixed point subtype:

Yields the minimum number of characters needed for te in-
teger part of the decimal representanon of any value of the
subtype P. assuming that the rcpmsnton does not include
an exponen, but includes a one-character prefix thar is ether
a minus sign or a space. (This minimum number does not
include superfluous zeros or underlines, and is at least two.)
The value of this attibute is of the type wuversal iueger.
(See 3.5.10.)

P' .MAGE For a prefix P that deotes a discrete type or subtype:
his atribute is a funcrion with a single parameter. The ac-

tal pareer X must be a value of the base type of P. The
rt.zLt type is the predefined type STRING. The result is the
inage of the value of X. that is, a sequence of characters
repesenting the value in display form. The image of an in-
teger value is the conesponding decimal literal; without un-
derline, leading zeros, exponen. or uailing spaces; but with a
one character prefix that is either a minus sign or a space.
The image of an enumeration value is either the correspoing
idenfier in upper case or the corresponding character literal
(including the two apostropte); neither leading nor tailing
spaces am included. The image of a character other than a
grapbic character is implementaton-defined. (See 3.5.5.)

V LABEL_0P EAND For a prefix P that denotes a label defined within a
MACHINE-CODE procedure:

Yields a value used for displacements in a code straenetL
The value of this atibute is of type INTEGER. (See13.8.1.3.)

P' LARGE For a prefix P that denotes a real subtype:
The atribute yields the largest positive model number of the
subtype P. The value of this aribute is of the type
universalreaL (See 3.5.8 and 3.5.10.)

P' LAST For a prefix P that deotes a scalar type, or a subtype of a
scal'a type:

Yields the upper bound of P. The value of this am'ibute has
the same type as P. (See 3.5.)

P' LAST For a prefix P that is appropnae for an array type, or that
denote a consuained aay subtype:
Yields the upper bound of the first index range. The value of
this aibute his the same type as this upper bound. (See
3.6.2 and 2.8.'.)

P' LAST (N) For a prefix P that is appro.rate for an array type, or that
denotes a constmined array subtype:
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Yields the upper bound of the q-t ndex range. The value of
is atmbute has te same type as this upper bound. The ar-

gument N must be a stanc expression of type
unversal integer. The value of N must be positive (nonzero)
and no greater than the dimensionabry of the array. (See 3.6.2
and 3.8.2.)

P' LASTB :T For a prefix P that denotes a component of , necord object:

Yields the offset. from the start of the firs of the storage units
occupied by the component, of the last bit occupied by the
componenL Ths offset is measured in bits. The value of tis
amibute is of the type auversal integer. (See 13.7..)

P' LN,' For a prefix P that is appropriate for an array type, or that
denotes a constrained array subtype:

Yields the number of values of the first index range (zero for a
nuU range). The value of this atnibute is of the type
universalmeger. (See 3.62.)

p' LENGTH (N) For a prefix P that is appropriae for an array type. or thaz
denotes a constaned array subtype:

Yields the mimber of values of the N-th index range (zero for
a null range). The value of this atribu e is of te type
uveralimger. The argument N must be a stanc expres-

sion of type univerral eger. The value of N must be posi-
tive (nonzero) and no greatr than the dimensionality of the
array. (See 3.6.2 and 3.8.2.)

P• MAC HINEL'AX For a prefix P that denotes a floatng poim type or subtype:

Yields the larges value of eponent for the machine represen-
taion of the base type of P. The value of this atibute is of
the type universal integer. (See 13.7.3.)

P, !ACH'rNE_ELM:N For a prefix P that denotes a floating point type or subtype:

Yields the smallest (most negatve) value of exonwnt for the
machine representation of the base type of P. The value of
this atibute is of the type unrversal-integer. (See 13.7.3.)

P'MACENZ_.MANTISSA For a prefix P that denotes a floatng poim type or subtype:

Yields the number of digits in the mamnssa for the machine
repsentaton of the base type of P (the digits am extended
digits in the range 0 to P' MACHINE RADIX - 1). The
value of this ambute is of the type u"versal integer. (See
13.7.3.)

P' MACE IN!_OVERFLOWS For a prefix P that denote: a real type or subtype:
Yields the value TRUE if every predefined operation on values
of ft base type of P either provides a correct result, or rases
the exception NUMERIC ERROR in overflow situtions:
yields the value FALSE otherwise. The value of this amibute
is of the predefined type BOOLEAN. (See 13.7.3.)

P' IMACHINE RADIX For a prefix P that denotes a floating point type or subtype:

Yields the value of the radix used by the mAchine represen-
taIoa of the bas type of p. The value of tis atrbute is of
the type universaljneger. (See 13.7.3.)
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p' MACH:NE RO, DS For a prefix P that denotes a real type or subtype:

Yields the value 'RUE if every predefined arithmenc opera-
ton on values of the base type of P either returns an exact
result or performs rounding; yields the value FA.SE oMer-
wise. The value of this atnrbute is of the predefined type
BOOLEAN. (See 13.7.3.)

P' 1AWNT:SSA For a prefix P tht denotes a real subtype:

Yields the mimber of binary digits in the binary mannssa of
model numbers of the subtype P. (This am-bute yields the
number B of secton 3.5.7 for a floating point rype. or of sec-
non 3.5.9 for a fixed point type.) The value of this artribute !s
of the type wuversluuzeger. (See 3.5.8 and 3.5. 10.)

P' OPERAND For a prefix P that deowts a simple name or expanded name,
an indexed componen. a t-Iected component. an amibute. a
character literal. or a slice:

Yields an opend value of the preix P. Th value of this
amuite is of type MACINECCDE. OPERANDTYPE. (See
13.8.1.3.)

P 'PACKAGE VALUE For a prefix P tat denotes a package unit
Yields the package value of the package unit. The value of
this awibwe is of type SYSTEM.UNTYPED WORD. If We
pragma PACKAGE VALUE was not specified in the package
P. te he value retmned is SYSTEM. NULL WORD. and a
warning is generated at compile-time. (See 7.-7.1.3.)

P' POS For a prefix P tha denotes a disc=t type or subtype:

This at'ibutz is a funion with a single parameter. TM ac-
ai paramet= X must be a value of the base rype of P. The

rslt type is te type wuversinteger. The result is the
position mumber of the value of the actual parmeter. (See
3.5.5.)

P' -S:T:ON For a prefix P that denotes a cmpornnt of a record objecz

Yields the offset from tWe smr of the fir storage unut oc-
cpied by the record, of the first of the sto-ag. .ats occupied
by the cimpoL 7"is offst is measured in storage u=Ls.
The value of s atiue is of We type wuversalineg..
(See 13.7.2.)

P' IPRED For a prefix P tat dntes a discete type or subtype:

This attiibut'. is a futon with a single parameter. The ac-
tal parameter X mus be a value of the base type of 7. The
result type is We base type of P. 71m result is the value whose
position number is one less than that of X. 7he exception
CONSTRAINT ERROR is raised if X equals
P' BASE'FIRST. (See 3.5.5.)

P' RANGE For a prefix P tat is appropriate for an array type, or that
denoes a cowsained amy subtype:
Yields the first index range of P, that is. the range P' F:RST

P I' LAST. (See 3.6.1)

P' RANGE (N) For a prefix I that is appropriate for an ;rmay type. or that
denotes a cormzained array subtype:
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Yields the N-t index range of P. MW is. he range
P'F:RST(N) .. P' LAST (N). (See 3.6.2.)

P' SAFE _VLX For a prefix P ut denots a floatng point rype or subrpe:

Yields the largest exponent value in the binary canonical form
of safe numbers of the base type of P. (This amribut yields
the number E of section 3-5.7.) The value of this atnbute is of
the type unversa1imeger. (See 3.5.8.)

P' SAFELARGE For a prefix P that denotes a real type or subtype:

Yields the largest positve safe number of the base type of P.
The value of this attribute is of the type universal real. (See
3.5.8 and 3.5.10.)

P' SAFESMALL For a prefix P that denotes a real type or subtype:
Yields the smalles positve (nonzero) safe number of the base
type of P. The value of this atribute is of die type
universal reaL (See 3.5.8 and 3.5.10.)

P' SIZE For a prefixP that denotes an obje t

Yields the number of bits allocated to hold the objecL The
value of this atibute is of the type untversalineger. (See
13.7.2.)

P' SIZE For a prefix P that dentes any type or subtype:

Yields the mininum number of bits that is needed by the im-
plementaion to hold any possible object of the type or sub-
type P. The value of this at-ibute is of the type
umversalinager. (See 13.7.2.)

P'SMALL For a prefix P that denotes a real subtype:

Yields the smallest positive (nonzero) model number of the
smbMpe P. The va u of this atribu ze is of the type
universalreaL (See 3.5.8 and 3.5.10.)

P 'STORAGESIZE For a prefix P that dnotes an access type or subtype:
Yields the total number of sora units reserved for the col-
lection associated with t base type of P. The value of this
aunbum is of the type ueral i eger. (See 13.7.2.)

P' STORAGESIZE For a prefix P that denotes a task type or a task object

Yields the mumber of sorage units reserved for each activa-
ion of a task of the type P or for the activanon of the task
object P. The value of this amibute is of the type
universalZmteger. (See 13.7.2.)

P 'SUBPROGRAMOPERAND For a prefix P tha denotes a subprogram unit:

Yields a subprogram operand of the prefix P. The value cf
this attbute is of type
MACE nlEECODE. MEM OPERAM TYPE. Tis atibute
can only be used in a code statement with the CALLX machi
insrucuon. The subprogram cannot be for a predefmed
operator.

P'SUBPROGRAM VALUE For a prefix P tw denotes a subprogram unit:
Yields a value of type SYSTEM.SUBPROGRAM TYPE.
When ? is not an external subprogram. dw atrbute yields the
value SYSTEM.NULL_SUBPROGRAM. (See 6.8.3.)
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P' $ = For a prefix P tat denotes a discrete type or subtype:

This atribute is a functon with a single parameter. The ac-
tual parameter X must be a value of the base type of P. The
result type is the base type of P. The result is the value whose
position number is one greater than that of X. The excepton
CCNS TRA.VTEP_.PR , is raised if X equals ?' BASE' LAST.
(See 3.5.5.)

' TEFMANA:ED For a prefix F that is appropriate for a task type:

Yields the value TRUE if the task P is terminated: yields the
value FALSE otherwise. The value of this atnbute is of the
predefined type BOCLEAN. (See 9.9.)

p' VAL. For a prefix F Mat denotes a discrete type or subtype:

Ths attribute is a special function with a single parameter x
which can be of any integer type. "he result type is the base
type of P. The result is the value whose position number is
the uversW_ teger value correspaiding w X. T1e excep-
tion CONS TRAINT ERROR is raised if the univernal-Ueger
value correspoodig to X is not in the range
P'POS(P'BASE'FMRST) .. P'POS(P'BASE'LAST).
(See 3.5.5.)

P' VALUE For a prefix P that denotes a discrete type or subtype:

This atibu e is a function with a single parameter. The ac-
tal parameter X must be a value of the predefined type
STRING. The result type is the base type of P. Any leading
and any trailing spaces of the sequence of characters that cor-
responds to X am inored.
For an enumeranon type, if Uz sequence of characters has the
syntax of an enumeraion literal and if this literal exists for the
base type of?, the result is the corresponding enumeration
value. For an integer type, if the sequence of characters has
the syntax of an integer literal, with an optional single leading
caracter that is a plus or mains sign. and if there is a cor-
responding value in the base type of P. the result is this value.
In any other cas, the exception CONS TRAINT_E.OR is
raised. (See 3.5 5.)

P, W::TH For a prefix P that denotes a discrete subtype:

Yields the maximum image length over all values of the sub-
type P (the image is the sequence of characters returned by the
atribum IMAGE). The value of this atmibute is of the type
wunvers lLJ'tJger. (See 3-5.5.)
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PREDEFINED LANGUAGE PRAGMAS B
This annex defines the pragmas L'ST. PAGE. and OPTLMI:ZE. and summanzes the def nir cs

given elsewhere of the remaining language-defined pragmas.

Pragma Meamng
ACCES_K:ND Takes as arguments the simple name of an access type, an

address kind ide=nnfier and. optonally, a heap name. The ad-
dress kind idenifier must be AD. HEAP OFFSET. =NEAR.
or VIRTUAL. The pagma. is allowed immediately within the
decla-tive part or package specification that contains the dec-
laration of the access type; the declaration must occur before
the pragma. The pragma camot be applied to a gmznc for-
mal type. The pragna specifies the type of address used to
represent vlues of the access type (see 13.11.1).

ADDRESSMODE Takes one of the identifiers LINEAR or VIRTUAL as the
single argument. The pragma must appear prior to all com-
pilaton units. and affects all compilation units in the file (see
10.7).

ALLOCATEWITE The pr-gma has two forms.
The fr form takes as arguments the identifier AD. an expres-
sion that is so access descriptor (AD) to a storage resource
object (SRO). and an optional argument. an expression tat is
an AD to a type definition object (TDO). The pragma
specifies the SRO and. optionally, the TDO to use for
dynamic allocatons of objects of access types of kind AD.
The second form takes as arguments the identifier VIR = A.
and a heap expression. The heap expression must return an
object of type SYSTEM. REAPTYPE. The pragra specifies
th heap object to use for dynamic allocations of objecm of
ac types of kind VIRTUAL.
This prAmpu must appear within a declarive pa.," or package
specificaion. The scope of this pr-a.a extends from the
pragma to the end of the declarative region associated with the
innermost enclosing block staemn or propam unit. The
pragma affects all allocaors that occur directly in its scope,
unless hidden by an inner occurence of an ALLOCATE w2
pragma, in which case the inner occureoce is used. Only one
occuzn of each form of the pmgma is allowed in a single
declarative regon (see 13.11.3)

BIND Takes as arguments a simple name and a am-null string literal
expression. The simple name must be a constant of an access
that is wt a generic formal type. The pragpa is allowed im-
mediately in the same declarative pt or package specifica-
tion as the simple name deczlration: the declaraon must oc-
cur before the pragm . The pragma allows an acce type
constant to be initialized with an access descnptor (AD) (see
13.11.2).
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Takes the simple name of an access type as the single ar-
gument. This pragima is only allowed immediately witrun the
declaratve part or package specificaton that contains the dec-
laradon of the access type; the declaraion must occur before
the pragma. This pragma is not allowed for a derived type.
This pragma specifies that automatc storage reclamanon must
not be performed for objects designated by values of the ac-
cess type. except upon leaving the innermost block statement.
subprogram body, or task body that encloses the access type
declaration. or after leaving the main program (see 4.8).

ELABCPATE Takes one or more simple names denotng library units as ar-
guments. This pragma is only allowed immediately after the
context clause of a compilation unit (before the subsequent
library unit or secondary unit). Each argument must be the
simple name of a library unit mentioned by the context clause.
This pragima specifies that the corresponding Library unit body
must be elaborated before the given compiation U1L If the
given compilaton unit is a subunit, the library unit body must
be elaborated before the body of the ancestor library unit of
the subunit (see 10.5).

EXCEPTIONVALUE Takes as arguments an exception name and a constant simple
name. The simple name must be a constant that has the same
sructure as SYSTEM. ADDRESS. a four-byte ordinal offset
followed by a four-byte AD. The pragma is allowed im-
mediately in the same declaaive pan or package specifica-
tion as the exception name declarantion; the declaration must
occur before the pragma. The pragma directs the compiler to
associate the exception value with te exception name (see
11.8.1).

EXTERNAL This pragma takes no argument, and must appear inside a
library-level package specficanon. The pra gma specifies that
this package specification and any units it declares may be
referenced by units from domains other than the one in which
this package specificaton is compiled (see 7.7-5).

EXTERNALNAME Takes a subprogram name and a string literal as arguments.
This prag ia is allowed at the place of a declarative item and
must aWy in this case to a subprogram declared by an earlier
declarative item of the same declarative pan or package
speciication. This prmca is also allowed for a library vmit
in this cue the pragma must appear after the subprogram dec-
laradion. and before any subsequent compilation unt. The
suing literal is the subprogram name used by the linker (see
13.9.2).

HAWD WARETYPE Takes as arguments the simple name of an object of an access
type, an expression that statcally evaluates to an integer type.
and an optional expression that stancally evaluates to an in-
tee. TiM pmgma must appear inside a declarative part or
package specification, and must follow the declaration of the
access object, which must appear in the same declarative part
or package specifica o. This pragma, specifies the archutec-
tural type of an object (see 13.11.4).

INLINE Takes one or mor names vs arguments: each name is either
the name of a subprogram or the name of a generic sub-
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program. This pragma is only allowed at the place of a
declarative item in a declarative part or package specification.
or after a library unit in a compilation. but bc^ore any sub-
sequent compilation unit This pragma specifies that the sub-
program bodies should be expanded Wine at each call when-
ever possible: in the case of a generic subprogram. the pragma
applies to calls of its insuntiations (see 6.3.2).

:. :'.rACE Takes a language name and a subprogram name as arguments.
This pragma is allowed at the place of a declarative item. and
must apply in this case to a subprogram declared by an earlier
declarative item of the same declarative pan or package
specification. This pragma is also allowed for a library urtit
in this case the pragma must appear after the subprogram dec-
laration. and before any subsequent compilation unit. Tis
prapma specifies the other language (and thereby the calling
conventions) and informs the compiler that an object module
will be supplied for the corresponding subprogram (see 13.9).

LIST Takes one of the identifiers ON or OFF as the single argument.
This pragima is allowed anywhere a pragma is allowed. It
specifies that listing of the compilation is to be continued or
suspended until a LIST prapna with the opposite argument is
given within the same compilaon. The pragnma iweaf is al-
ways listed if t compile s producing a Lsing.

MEMORY_SIZE Takes a numeric literal as the single argumet. This pragma
is only allowed- at the start of a compilation, before the first
compilation unit Cif any) of the compilation. The effect of this
pragma is to use the value of the specified numeric literal for
the deflnition of the named number MEMORY SIZE (see
13.7).

OPTIMIZE Takes one of the identifiers TIME or SPACE as the single
argument. This pragpn is only allowed within a declarative
part and it applies to the block or body enclosing the declara-
tive part. It spedfe whether time or space is the primary
optimizaton criterion.

OUTERFACE Takes as arguments a language name idenri er and a sub-
program name. This pragma is allowed at the place of a
declarltive item. and must apply in this case to a subprogram
declared by am earlier declarative item of the same declarative
pan or specification. This pragma is also allowed for a library
unir in ts can the prgma must appear after the subprogram
declaron, ad before any subsequent compilation unit. Te
pragma specifies the calling convention for calling a sub-
program fom BiiyN Ada or another BiiN7 language (see
13.9.1).

PAK Takes the simple name of a record or army type as the single
arguzmi The allowed positions for this pragma. and the
resictions on the named type, are goveed by th same rules
as for a m7mentation clause. The praisa specifies that
storap minimization should be the main criterion when
selecting the representation of he given type (see 13. 1).

PAC.AGETYPE Takes a stng literal as h single argument. The pragma is j
only allowed immediately within a package specification at
the place of a declarative item before any other declaration.
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The pragma Icams that the package may be provided with
alternate package bodies (see 7.7. 1).

PACKAGEVALUE Takes a simple name denoting a package type as the smgle
argument. The pragma is allowed immediately %ithin a pact-
age specification before any other declaration. 7. pragma
indicates that the package can supply an alternative im-
plementanon for the package type specified by the simple
name (see 7.7.2).

PAGE This pragma has no argument, and is allowed anywhere a
pragma is allowed. It specifies that the program text which
follows the pragma should star on a new page (if the compiler
is currently producing a listing).

POSITIONINDEPENDENT The pragma has no argument, and is allowed only within the
declarative part of a package. The pragma directs the com-
piler to produce code that will execut correctly, regardless of
the address space in which the code is placed at execution
time. The pragma is used for wnng interrupt handlers (see
7.7.6).

PRIORITY Takes a static expression of the predefined integer subtype
PRIORITY as the sngle argument. This pragma is only al-
lowed within the specification of a task unit or immediately
within the outermost declarative part of a main program. It
specifies the priority of the task (or tasks of the task type) or
the priority of the main program (see 9.8).

PROTECTED-CALL Takes one or mor subprogram names as arguments. The
pragma is allowed at the pLace of a declarative item. The
pragma applies to all the named subprograms that are called
between t appearance of ft pragma and de end of the
declarative region in which it was specified. The pragma in-
dicates that before a call i one of die named subprograms is
made, any global registers not used for parameter passing are
to be cleared (see 6.8.6).

PROTECTEDRETURN Takes as arguments one or more subprogram or generic sub-
program names. The pragma is only allowed at the place of a
declarative item in a declarative pan or package specification.
or after a library unit in a compilation but before any sub-
sequem compilation unit. The prag= indicaes that before

rnirug from the specified subpror=m s, the Sobal zep',rs
not used for parameter passing are to be cleared (see 6.8.7).

RESERVE REGISTER Takes one or more names of type
MACRINE CODE. REGISTERTYPE as arguments. The
pragma is only allowed within the declarative part of a sub-
progrm or block statment. The pragma insuucts the com-
piler to reserve the specified registers for the user (see
13.8.1.2).

RETAINREGISTER Takes one or more names of type
MACSINE_CODE. REGISTER TYPE as arguments. The
pruma is only allowed in the declarative pan of a sub-
propm The pragma insu' the compiler to save the
values of the named registers before Me subprogram is cal-
ledand to restore the original values to the registers after

mmming from the subprogram (see 6.8.8).
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S AREZ: Takes the simple name of a vanable as the single Lgent.
This pragma is allowed only for a variable declared by an ob-
ject declaraton and whose type is a scajar or access type; the
variable declaration and the pragma must both occur (in Uus
order) immediately within the same declarative part or pack-
age specificadon. This pragma specifies that every read or
update of the variable is a synchonizarion point for that van-
able. An implementation must restict the objects for which
this pragma is allowed to objects for which each of direct
reading and direct updating is implemented as an indivisible
operation (see 9.11).

STATI EEABCRAT:0N The pragma takes no arguments and is only allowed im-
mediamly within a library unit package spectficaton. The
pragma indicates that only static elaboration is desired for the
package unit (see 10.5.1).

STORAGE-UNIT Takes a numeric literal as the single argument. This pragina
is only allowed at the start of a compilation, before the firt
compilation unit (if any) of the compilation. The effect of tis
pragma is to use the value of the specified numeric literal for
the definition of the named number STORAGE- UNT (see
13.7).

SUBPROGRAMVALUE Takes as arguments a subprogram type name and the simple
name of a subprogram. The pragma is only allowed at the
place of a declarative item i a package specification, or after
a library unit in a compilation, but before any subsequent
compilation unit. The pragma indicates that the subprogram
specified can provide an alternate body for the subprogram
type speified (see 6.8.2).

SUPPRESS Takes as arguments the idendfer of a check and optionally
also the name of either an objec, a type or subtype. a sub-
program, a task unit, or a generic unit. This pragma is only
allowed either immediately within a declarative part or im-
mediately within a package specification. In the latter case.
the only allowed form is with a name that denotes an entity
(or several overloaded subprograms) declared immediately
within the package specification. The permisson to omit the
given check extends from te. place of the pragma to the end
of the declarative region associated with the n=ermost enclos-
ing block statment or program unit For - pragma given in a
package specification. th permission extends to the end of die
scope of the named enity.
If the pragma includes a name, the permission to omit the
given check is further restricted: it is given only for opera-
ions on the named object or on all objects of the base type of

a named type or subype; for calls of a named subprogram: for
activations of tasks of the named task type: or for instanna-
tions of the given generic unit (see 11.7).

SYSTEMNAME Takes an enumeration literal as the single argument. This
pragma is only allowed at the san of a compilation, before
the first compilation unit (if any) of the compilation. The ef-
fect of this pragma is to use the enumeration literal with the
specified identifier for the definition of the constant
SYSTEMNAME. This pragma is only allowed if the specified
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identfier COFrvsponds to one of the liwrals of the type NAXdeclared in the package SYS-:LM (see 13.7).
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APPENDIX C

TEST PARAMETERS

Certain tests in the ACVC make use of implementation-dependent values, such
as the maximum length of an input line and invalid file names. A test that
makes use of such values is identified by the extension .TST in its file
name. Actual values to be substituted are represented by names that begin
with a dollar sign. A value must be substituted for each of these names
before the test is run. The values used for this validation are given
below:

Name and Meaning Value

$ACCSIZE 64
An integer literal whose value
is the number of bits sufficient
to hold any value of an access
type.

$BIGDi (1 0 119 => 'A', 120 => '1')
An identifier the size of the
maximum input line length which
is identical to $BIG ID2 except
for the last character.

$BIGID2 (1 .. 119 => 'A', 120 => '2')
An identifier the size of the
maximum input line length which
is identical to $BIGIDI except
for the last character.

$BIGID3 (1 .. 59 => 'A', 60 => '3',
An identifier the size of the 61 .. 120 => 'A')
maximum input line length which
is identical to $BIG ID4 except
for a character near the middle.
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Name and Meaning Value

$BIGID4 (1 .. 59 -> 'A', 60 => '4',
An identifier the size of the 61 .. 120 => 'A')
maximum input line length which
is identical to $BIGID3 except
for a character near the middle.

$BIG INT LIT (1 117 => '0', 118 120 -> "298")
An integer literal of value 298
with enough leading zeroes so
that it is the size of the
maximum line length.

$BIG REALLIT (1 .. 114 => '0,
A universal real literal of 115 .. 120 => "69.EO1")
value 690.0 with enough leading
zeroes to be the size of the
maximum line length.

$BIGSTRING1 (1 .. 59 => 'A')
A string literal which when
catenated with BIG STRING2
yields the image of BIG IDI.

$BIGSTRING2 (1 .. 60 => 'A', 61 => '1')
A string literal which when
catenated to the end of
BIG STRING 1 yields the image of
BIG-IDI.

$BLANKS (1 .. 100 => '

A sequence of blanks twenty
characters less than the size
of the maximum line length.

$COUNTLAST 2147483647
A universal integer
literal whose value is
TEXTIO. COUNT' LAST.

$DEFAULT MEM SIZE 288230376151711744
An integer literal whose value
is SYSTEM.MEMORYSIZE.

$DEFAULTSTORUNIT 8
An integer literal whose value
is SYSTEM.STORAGEUNIT.
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Name and Meaning Value

$DEFAULTSYSNAME BiiN
The value of the constant
SYSTEm *SYSTEMNAME.

$DELTA DOC 2#1.0#E-31
A real literal whose value is
SYSTEM.FINEDELTA.

$FIELD LAST 2147483647
A universal integer
literal whose value is
TEXTIO.FIELD'LAST.

$FIXEDNAME NOSUCHTYPE
The name of a predefined
fixed-point type other than
DURATION.

$FLOAT NAME NOSUCHTYPE
The name of a predefined
floating-point type other than
FLOAT, SHORTFLOAT, or
LONGFLOAT.

$GREATERTHAN DURATION 100000.0
A universal real literal that
lies between DURATION'BASE'LAST
and DURATION'LAST or any value
in the range of DURATION.

$GREATER THANDURATION BASE LAST 20000000.0
A universal real literal that is
greater than DURATION'BASE'LAST.

$HIGHPRIORITY 5
An integer literal whose value
is the upper bound of the range
for the subtype SYSTEM.PRIORITY.

$ILLEGALEXTERNALFILENAMEl X$@y?
An external file name which
contains invalid characters.

$ILLEGALEXTERNALFILE NAME2 X$@Z*
An external file name which
is too long.

$INTEGERFIRST -2147483648
A universal integer literal
whose value is INTEGER'FIRST.
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Name and Meaning Value

$INTEGER LAST 2147483647
A universal integer literal
whose value is INTEGER'LAST.

$INTEGER LAST PLUS_1 2147483648
A universal integer literal
whose value is INTEGER'LAST + 1.

$LESS THAN DURATION -100000.0
A universal real literal that
lies between DURATION 'BASE'FIRST
and DURATION'FIRST or any value
in the range of DURATION.

$LESS THANDURATIONBASE FIRST -20000000.0
A universal real literal that is
less than DURATION'BASE'FIRST.

$LOWPRIORITY 0
An integer literal whose value
is the lower bound of the range
for the subtype SYSTEM.PRIORITY.

$MANTISSADOC 31
An integer literal whose value
is SYSTE2.MAXMANTISSA.

$MAX_DIGITS 15
Maximum digits supported for
floating-point types.

$MAX IN LEN 120
Maximum input line length
permitted by the implementation.

$MAX_INT 21 4 7 48 3 64 7
A universal integer literal
whose value is SYSTEM.MAXINT.

$MAXINTPLUS_1 2147483648
A universal integer literal
whose value is SYSTEM.MAX INT+1.

$MAX LEN INT BASED LITERAL (1 .. 2 => "2:", 3 .. 117 => '0',
A univ-ersal - integer based 118 .. 120 => "11:")
literal whose value is 2#11#
with enough leading zeroes in
the mantissa to be MAXINLEN
long.
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Name and Meaning Value

$MAX LENREALBASED LITERAL (1 .. 3 => "16:", .. 117 => '0',
A universal real based literal 118 .. 120 => "F.E")
whose value is 16:F.E: with
enough leading zeroes in the
mantissa to be MAXINLEN long.

$MAXSTRINGLITERAL (1 => 1"1, 2 119 => 'A', 120 => '"')
A string literal of size
MAX IN LEN, including the quote
characters.

$MIN INT -2147483648
A universal integer literal
whose value is SYSTEM.MININT.

$MIN TASK SIZE 64
An integer literal whose value
is the number of bits required
to hold a task object which has
no entries, no declarations, and
"NULL;" as the only statement in
its body.

$NAME BYTEINTEGER
A name of a predefined numeric
type other than FLOAT, INTEGER,
SHORT FLOAT, SHORT INTEGER,
LONG-FLOAT, or LONGINTEGER.

$NAMELIST BiiN
A list of enumeration literals
in the type SYSTEM.NAME,
separated by commas.

$NEG BASME INT 16#FFFFFFFE#
A based integer literal whose
highest order nonzero bit
falls in the sign bit
position of the representation
for SYSTEM.MAXINT.

$NEWMEMSIZE 288230376151711744
An integer literal whose value
is a permitted argument for
pragma MEMORY SIZE, other than
$DEFAULT MEM SIZE. If there is
no other value, then use
$DEFAULTMEM SIZE.
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Name and Meaning Value

$NEWSTOR UNIT 8
An integer literal whose value
is a permitted argument for
pragna STORAGEUNIT, other than
$DEFAULT STOR UNIT. If there is
no other permitted value, then
use value of SYSTE4.STORAGEUNIT.

$NEWSYS NAME Bi iN
A value of the type SYSTEM.NAME,
other than $DEFAULTSYSNAME. If
there is only one value of that
type, then use that value.

$TASK SIZE 64
An integer literal whose value
is the number of bits required
to hold a task object which has
a single entry with one 'IN OUT'
parameter.

$TICK 2:1.0:E-10
A real literal whose value is
SYSTEi.TICK.
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APPENDIX D

WITHDRAWN TESTS

Some tests are withdrawn from the ACVC because they do not conform to the
Ada Standard. The following 36 tests had been withdrawn at the time of
validation testing for the reasons indicated. A reference of the form

AI-ddddd is to an Ada Commentary.

a. A39005G: This test unreasonably expects a component clause to
pack an array component into a minimum size (line 30).

b. B97102E: This test contains an unintended illegality: a select
statement contains a null statement at the place of a selective
wait alternative (line 31).

c. BC3009B: This test wrongly expects that circular instantiations
will be detected in several compilation units even though none of
the units is illegal with respect to the units it depends on; by
AI-00256, the illegality need not be detected until execution is
attempted (line 95).

d. CD2A62D: This test wrongly requires that an array object's size
be no greater than 10, although its subtype's size was specified
to be 40 (line 137).

e. CD2A63A..D, CD2A66A..D, CD2A73A..D, CD2A76A..D [16 tests]: These
tests wrongly attempt to check the size of objects of a derived
type (for which a 'SIZE length clause is given) by passing them to
a derived subprogram (which implicitly converts them to the parent
type (Ada standard 3.4:14)). Additionally, they use the 'SIZE
length clause and attribute, whose interpretation is considered
problematic by the WG9 ARG.

f. CD2A81G, CD2A83G, CD2A84M and N, and CD50110: These tests assume
that dependent tasks will terminate while the main program
executes a loop that simply tests for task termination; this is

not the case, and the main program may loop indefinitely (lines
74, 85, 86 and 96, 86 and 96, and 58, respectivly).
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g. CD2B15C and CD7205C: These tests expect that a 'STORAGE SIZE
length clause provides precise control over the number of
designated objects in a collection; the Ada standard 13.2:15
allows that such control must not be expected.

h. CD5007B: This test wrongly expects an implicitly declared
subprogram to be at the the address that is specified for an
unrelated subprogram (line 303).

i. CD7105A: This test requires that successive calls to
CALENDAR.CLOCK change by at least SYSTDi.TICK; however, by
Commentary AI-00201, it is only the expected frequency of change
that must be at least SYSTEM.TICK -- particular instances of
change may be less (line 29).

J. CD7203B, and CD7204B: These tests use the 'SIZE length clause and
attribute, whose interpretation is considered problematic by the
WG9 ARG.

k. CD7205D: This test checks an invalid test objective: it treats
the specification of storage to be reserved for a task's
activation as though it were like the specification of storage for
a collection.

1. CE2107I: This test requires that objects of two similar scalar
types be distinguished when read from a file -- DATA ERROR is
expected to be raised by an attempt to read one object as of the
other type. However, it is not clear exactly how the Ada standard
14.2.4:4 is to be interpreted; thus, this test objective is not
considered valid. (line 90)

m. CE3111C: This test requires certain behavior when two files are
associated with the same external file; however, this is not
required by the Ada standard.

n. CE3301A: This test contains several calls to END OF LINE and
END OF PAGE that have no parameter: these calls were intended to
specify a file, not to refer to STANDARDINPUT (lines 103, 107,
118, 132, and 136).

o. CE34flB: This test requires that a text file's column number be
set to COUNT'LAST in order to check that LAYOUT ERROR is raised by
a subsequent PUT operation. But the former operation will
generally raise an exception due to a lack of available disk
space, and the test would thus encumber validation testing.
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