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CHAPTER 1

INTRODUCTION

This Validation Summary Report (:; describes 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 o&.. ing this compiler using the Ada Compiler
Validation Capability eCV) 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

C dvt hinthir ror t ,

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 Aa Standard by testing that the compiler properly
implements legal languagj constructs and that it identifies and rejects
illegal language constructs. The testing also identifies behavior that is
implementation-dependent b~t 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 duni execution.
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Certificate Information

The following Ada implementation was tested and determined to pass ACVC 1.11. Testing was
completed on 27 June 1990.

Compiler Name and Version: AlsyCOMP_042 Version 5.3

Host Computer System: IBM 9370 Model 90 under AIX/370 Version 1.2

Target Computer System: IBM 9370 Model 90 under AJX/370 Version 1.2

A more detailed description of this Ada implementation is found in section 3.1 of this report.
As a result of this validation effort, Validation Certificate 0fOU1iis awarded to Alsys
Limited. This certificate expires on June i 1992.

This report has been reviewed and is approved.

17

Jane Pink / Ada Validation Organization
Testing Services Manager Director, Computer & Software
The National Computing Centre Limited Engineering Division

Oxford Road Institute for Defense Analyses
Manchester Alexandria
M1 7ED VA 22311
England

A a Joint Program Office
Dr. John Solomond
Director
Department of Defense
Washington
DC 20301
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DECLARATION OF CONFORMANCE

The following declaration of conformance was supplied by the customer.

DECLARATION OF CONFORMANCE

Customer:. ALSYS LIMIfTED

Ada Validation Facility. The National Computing Centre Limited
Oxford Road
Manchester
M1 7ED
United Kingdom

ACVC Version: 1.11

Ada Implementation:

Ada Compiler Name: AIsyCOMP_042

Version: 5.3

Host Computer System: IBM 9370 Model 90 under AJX/370. Version 1.2.

Target Computer System: IBM 9370 Model 90 under AI/370. Version 1.2

Customer's Declaration

I, the undersigned, representing Alsys Limited, declare that Alsys Limited has no knowledge of
deliberate deviations from the Ada Language Standard ANSIIML-STD-1815A in the
implementation listed in this declaration.

\.nI-Date: 2i z~
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INTRODUCTION

CHAPTER I

INTRODUCTION

The Ada implementation described above was tested according to the Ada Validation Procedures
[Pro89] against the Ada Standard [Ada83] using the current Ada Compiler Validation Capability
(ACVC). This Validation Summary Report (VSR) gives an account of the testing of this Ada
implementation. For any technical terms used in this report, the reader is referred to [Pro89].
A detailed description of the ACVC may be found in the current ACVC User's Guide [UG89].

1.1 USE OF THIS VALIDATION SUMMARY REPORT

Consistent with the national laws of the originating country, the Ada Certification Body 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
implementation has no nonconformities to the Ada Standard other than those presented. Copies
of this report are available to the public from the AVF which performed this validation or from:

National Technical Information Service
5285 Port Royal Road
Springfield
VA 22161

Questions regarding this report or the validation test results should be directed to the AVF which
performed this validation or to:

Ada Validation Organization
Institute for Defense Analyses
1801 North Bcauregard Street
Alexandria
VA 22311

1.2 REFERENCES

[Ada83I Reference Manual for the Ad Programming Language.
ANSI/MIL-STD-1815A, February 1983 and ISO 8652-1987
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INTRODUCTION

[Pro89] Ada Compiler Validation Procedures,
Version 2.0, Ada Joint Program Office, May 1989.

[I JG891 Ada Compiler Validation Capability User's Guide,
21 June 1989.

1.3 ACVC TEST CLASSES

Compliance of Ada implementations is tested by means of the ACVC. The ACVC contains a
collection of test 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.
Class B and class L tests are expected to produce errors at compile time and link time,
respectively.

The executable tests are written in a self-checking manner and produce a PASSED, FAILED, or
NOT APPLICABLE message indicating the result when they are executed. Three Ada library
units, the packages REPORT and SPPRT13, and the procedure CHECK FILE are used for this
purpose. The package REPORT also provides a set of identity functions used to defeat some
compiler optimizations allowed by the Ada Standard that would circumvent a test objective. The
package SPPRT13 is used by many tests for Chapter 13 of the Ada Standard. 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. If these units are not operating correctly, validation testing is
discontinued.

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
all violations of the Ada Standard are detected. Some of the class B tests contain legal Ada code
which must not be flagged illegal by the compiler. This behaviour is also verified.

Class L tests check that an Ada implementation correctly detects violation of the Ada Standard
involving multiple, separately compiled units. Errors are expected at link time, and execution is
attempted.

In some tests of the ACVC, certain macro strings have to be replaced by implementation-specific
values -- for example, the largest integer. A list of the values used for this implementation is
provided in Appendix A. In addition to these anticipated test modifications, additional changes
may be required to remove unforeseen conflicts between the tests and implementation-dependent
characteristics. The modifications required for this implementation are described in section 2.3.

For each Ada implementation, a customized test suite is produced by the AVF. This customization
consists of making the modifications described in the preceding paragraph, removing withdrawn
tests (see section 2.1) and, possibly some inapplicable tests (see Section 3.2 and [UG891).

Validation Summay Rcpolr AVF-Vt A.tvu4/bv
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INTRODUCTION

In order to pass an ACVC an Ada implementation must process each test of the customized test
suite according to the Ada Standard.

1.4 DEFINITION OF TERMS

Ada Compiler The software and any needed hardware that have to be added to a
given host and target computer system to allow transformation of
Ada programs into executable form and execution thereof.

Ada Compiler Validation The means for testing compliance of Ada implementations,
Capability Report consisting of the test suite, the support programs, the ACVC user's

guide and the template for the validation summary report.

Ada Implementation An Ada compiler with its host computer system and its target
computer system

Ada Validation Facility The part of the certification body which carries out the procedures
(AVF) required to establish the compliance of an Ada implementation.

Ada Validation The part of the certification body that provides ,echnical guidance
Organization (AVO) for operations of the Ada Certification system.

Compliance of an Ada The ability of the implementation to pass an ACVC version.
Implementation

Computer System A functional unit, consisting of one or more computers and
associated software, that uses common storage for all or part of a
program and also for all or part of the data necessary for the
execution of the program; executes user-written or user-designated
programs; performs user-designated data manipulation, including
arithmetic operations and logic operations; and that can execute
programs that modify themselves during execution. A computer
system may be a stand-alone unit or may consist of several inter-
connected units.

Conformity Fulfilment by a product, process or service of all requirements
specified.

Customer An individual or corporate entity who enters into an agreement
with an AVF which specifies the terms and conditions for AVF
services (of any kind) to be performed.

Declaration of A formal statement from a customer assuring that conformity is
Conformance realized or attainable on the Ada implementation for which

validation status is realized.

Validation Summary Report AVF-VSR 90502/69
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INTRODUCTION

Host Computer System A computer system where Ada source programs are transformed
into executable form.

Inapplicable test A test that contains one or more test objectives found to be
irrelevant for the given Ada implementation.

Operating System Software that controls the execution of programs and that provides
services such as resource allocation, scheduling, input/output
control, and data management. Usually, operating systems are
predominantly software, but partial or complete hardware
implementations are possible.

Target Computer System A computer system where the executable form of Ada programs are
executed.

Validated Ada Compiler The compiler of a validated Ada implementation.

Validated Ada An Ada implementation that has been validated successfully either
Implementation by AVF testing or by registration [Pro89].

Validation The process of checking the conformity of an Ada compiler to the
Ada programming language and of issuing a certificate for this
implementation.

Withdrawn test A test found to be incorrect and not used in conformity testing. A
test may be incorrect because it has an invalid test objective, fails
to meet its test objective, or contains erroneous or illegal use of
the Ada programming language.

Validation Summary Report AVF-VSR 90502/69
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IMPLEMENTATION DEPENDENCIES

CHAPTER 2

IMPLEMENTATION DEPEND)ENCIES

2.1 WITHDRAWN TESTS

Some tests are withdrawn from the ACVC because they do not conform to the Ada Standard. The
following 71 tests had been withdrawn by the Ada Validation Organization (AVO) at the time of
validation testing. The rationale for withdrawing each test is available from either the AVO or the
AVF. The publication date for this list of withdrawn tests is 90-05-18.

E28005C B38006C C34006D B41308B C43004A C45114A
C45346A C45612B C45651A C46022A B49008A A74006A
B83022B B83022H B83025B B83025D B83026B C83026A
C83041A C97116A C98003B BA2011A CB7001A CB7001B
CB7004A CC1223A BC1226A CC1226B BC3009B AD1B08A
BD2AO2A CD2A21E CD2A23E CD2A32A CD2A41A CD2A41E
CD2A87A CD2B15C BD3006A CD4022A CD4022D CD4024B
CD4024C CD4024D CD4031A CD4051D CD5111A CD7004C
ED7005D CD7005E AD7006A CD7006E AD7201A AD7201E
CD7204B BD8002A BD8004C CD9005A CD9005B CDA201E
CE21071 CD2119B CE2205B CE2405A CE3111C CE3118A
CE3411B CE3412B CE3812A CE3814A CE3902B

2.2 INAPPLICABLE TESTS

A test is inapplicable if it contains test objectives which are irrelevant for a given Ada
implementation. The inapplicability criteria for some tests are explained in documents issued by
ISO and the AJPO known as Ada Issues and commonly referenced in the format AI-dddd. For
this implementation, the following tests were inapplicable for the reasons indicated; references to
Ada Issues are included as appropriate.

The following 159 tests have floating-point type declarations requiring more digits than
SYSTEM.MAXDIGITS:

C24113O..Y (11 tests) C357050..Y (11 tests)
C357060..Y (11 tests) C357070..Y (11 tests)
C357080..Y (11 tests) C358020..Z (12 tests)
C452410..Y (11 tests) C453210..Y (11 tests)
C454210..Y (11 tests) C455210..Z (12 tests)
C455240..Z (12 tests) C456210..Z (12 tests)
C456410..Y (11 tests) C460120..Z (12 tests)

Validation Summary Report AVF-VSR 90502/69
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IMPLEMENTATION DEPENDENCIES

The following 21 tests check for the predefined type LONGINTEGER:

C35404C C45231C C45304C C45411C C45412C
C45502C C45503C C45504C C45504F C45611C
C45612C C45613C C45614C C45631C C45632C
B52004D C55B07A B55B09C B86001W C86006C
CD7101F

C35713D and B86001Z check for a predefined floating-point type with a name other than FLOAT,
LONGFLOAT, or SHORT-FLOAT.

C45531M..P (4 tests and C45532M..P (4 tests)) check fixed-point operations for types that require
a SYSTEM.MAXMANTISSA of 47 or greater.

C45536A, C46013B, C46031B, C46033B and C46034B contain 'SMALL representation clauses which
are not powers of two or ten.

C45624A checks that the proper exception is raised if MACHINEOVERFLOWS is FALSE for
floating point types with digits 5, For this implementation, MACHINE-OVERFLOWS is TRUE.

C45624B checks that the proper exception is raised if MACHINEOVERFLOWS is FALSE for

floating point types with digits 6. For this implementation, MACHINEOVERFLOWS is TRUE.

C86001F checks that package SYSTEM is used by package TEXTO.

B86001Y checks for a predefined fixed-point type other than DURATION.

C96005B checks for values of type DURATION'BASE that are outside the range of DURATION.
There are no such values for this implementation.

CD1009C uses a representation clause specifying a non-default size for a floating-point type.

CD2A53A checks operations of a fixed-point type for which a length clause specified a power-of-
ten type'small; the AVO rules that, under ACVC 1.11, support of decimal smalls may be omitted.

CD2A84A, CD2A84E, CD2A84I..J (2 tests), and CD2A840 use representation clauses specifying
non-default sizes for access types.

BD8001A, BD8003A, BDS004A..B (2 tests), and AD8011A use machine code insertions.

CE2203A and CE2403A check that the capacity of an external file is limited.

CE3202A checks that unique names are given to the Standard Input and Standard Output.

Validatiou Summary Report AVF-VSR 90502/69
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IMPLEMENTATION DEPENDENCIES

EE2401D and EE2401G checks that instantiations for DIRECT_10 for unconstrained types are
supported. This implementation requires a FORM parameter to be used to specify the maximum
runtime size of any value of the type for which 10 is to be performed.

The tests listed in the following table are not applicable because the given file operations are

supported for the given combination of mode and file access method.

Test File Operation Mode File Access Method

CE2102E CREATE OUTFILE SEQUENTIALIO
CE2102F CREATE INOUT FILE DIRECT 10
CE2102J CREATE OUT FILE DIRECT_10
CE2102N OPEN IN FILE SEQUENTIALIO
CE21020 RESET INFILE SEQUENTIALIO
CE2102P OPEN OUT FILE SEQUENTIAL_10
CE2102Q RESET OUT_FILE SEQUENTIAL_10
CE2102R OPEN INOUT FILE DIRECT 10
CE2102S RESET INOUTFILE DIRECT 10
CE2102T OPEN INFILE DIRECT 10
CE2102U RESET IN FILE DIRECT 10
CE2102V OPEN OUT FILE DIRECT_ 10
CE2102W RESET OUT FILE DIRECTIO
CE3102F RESET Any Mode TEXT 1O
CE3102G DELETE -------- TEXT IO
CE31021 CREATE OUT FILE TEXT 10
CE3102J OPEN IN FILE TEXT IO
CE3102K OPEN OUTFILE TEXT IO
The tests listed in the following table are not applicable because the given file operations are not

supported for the given combination of mode and file access method.

Test File Operation Mode File Access Method

CE2105A CREATE IN FILE SEQUENTIAL_10
CE2105B CREATE IN FILE DIRECT 10
CE2401H CREATE INFILE DIRECT_10
CE3109A CREATE IN-FILE TEXTIO

CE3304A checks that USEERROR is raised if a call to SETLINELENGTH or
SETPAGELENGTH specifies a value that is inappropriate for the external file. This
implementation does not have inappropriate values for either line length or page length.

CE3413B checks that PAGE raises LAYOUT ERROR when the value of the page number exceeds
COUNT'LAST. For this implementation, the value of COtrNT'LAST is greater than 150000
making the checking of this objective impractical.

Validation Summay Report AVF-VSR 90502/69
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IMPLEMENTATION DEPENDENCIEL

2.3 TEST MODIFICATIONS

Modifications (see section 1.3) were required for 18 tests. Although 19 files are affected, only 18
tests required modification.

The following tests were split into two or more tests because this implementation did not report
the violations of the Ada Standard in the way expected by the original tests.

B23004A B24007A B24009A B28003A B32202A B32202B
B32202C B37004A B45102A B61012A B91004A B95069A
B95069B B97103E BA1101B2 BA1101B4 BC2001D BC3009C

BA2001E - Errors were detected, as stated in the test listings, during the bind rather than at
compilation; the AVO ruled that this behaviour is acceptable.

Validation Summary Report AVF-VSR 90502/69
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PROCESSING INFORMATION

CHAPTER 3

PROCESSING INFORMATION

3.1 TESTING ENVIRONMENT

Testing of the AlsyCOMP_042 Version 5.3 compiler using ACVC version 1.11 was performed on
a configuration described below:

Host computer: IBM 9370 model 90
Host Operating System: AIX/370 Version 2.1

Target computer and operating system are as host.

Compiler: AlsyCOMP_042 Version 5.3

Pre-linker: AlsyCOMP_042 Version 5.3

Linker: AIX/370 linker, Id.

Runtime System: AlsyCOMP_042 Version 5.3

For a point of contact for technical information about this Ada implementation system, see:

Simon FitzMaurice
Alsys Limited

Newtown Road
Henley-on-Thames

Oxon
RG9 1EN

For a point of contact for sales information about this Ada implementation system, see:

John Stewart
Alsys Limited

Newtown Road
Henley-on-Thames

RG9 1EN

Testing of this Ada implementation was conducted at the customer's site by a validation team from
the AVF.

3.2 TEST EXECU lION

Validation Summary Report AVF-VSR 90502/69
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PROCESSING INFORMATION

Version 1.11 of the ACVC comprises 4170 tests. When this compiler was tested, the tests listed
in section 2.1 had been withdrawn because of test errors. The AVF determined that 241 tests were
inapplicable to this implementation. All inapplicable tests were processed during validation testing
except for 159 executable tests that use floating-point precision exceeding that supported by the
implementation. In addition, the modified tests mentioned in section 2.3 were also processed.

A magnetic tape containing the customized test suite (see section 1.3) was taken on-site by the
validation team for processing. The contents of the magnetic tape were not loaded directly onto
the host computer, but loaded onto a disc attached to a Sun Workstation.

The files were then accessed from the host computer using network file access.

After the test files were loaded onto the host computer, the full set of tests was processed by the
Ada implementation.

Testing was performed using command scripts provided by the customer and reviewed by the
validation team. See Appendix B for a complete listing of the processing options for this
implementation. It also indicates the default options.

Test output, compiler and linker 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.

Validation Summary Report AVF-VSR 90502/69
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MACRO PARAMETERS

APPENDIX A

MACRO PARAMETERS

This appendix contains the macro parameters used for customizing the ACVC. The meaning and
purpose of these parameters are explained in [UG89]. The following macro parameters are defined
in terms of the value of V of $MAXINLEN which is the maximum input line length permitted
for the tested implementation. For these parameters, Ada string expressions are given rather than
the macro values themselves.

Macro Parameter Macro Value

$BIGID1 (1..V-1 => 'A', V => '1')

$BIGID2 (1..V-1 = > 'A', V = > '2')

$BIGID3 (1..V/2 => 'A') & '3' & (1..V-1-V/2 => 'A')

$BIGID4 (1..V/2 = > 'A') & '4' & (1..V-1-V/2 => 'A')

$BIGINTLIT (1..V-3 => '0') & "298"

$BIGREALLIT (1..V-5 => '0') & "690.0"

$BIGSTRING1 "" & (1..V/2 => 'A') & I",

$BIGSTRING2 "" & (1..V-1-V/2 => 'A') & '1' &

$BLANKS (1..V-20 => '')

$MAXLENINTBASED LITERAL "2:" & (1..V-5 => '0') & "11:"

$MAXLENREALBASED LITERAL "16:" & (1..V-7 => '0') & "F.E:"

$MAX STRINGLITERAL "' & (1..V-2 => 'A') &

Validation Summary Report AVF-VSR 90502169

ALys Limited AlsyCOMP_042 Version 5.3

Appendix A - Page 1 of 4



MACRO PARAMETERS

Macro Parameter Macro Value

SMAX-IN LEN 255

$ACC SIZE 32

$ALIGNMENT 04

$COUNTLAST 2147483647

$DEFAULTMEMSIZE 4294967296

$DEFAULT STOR-UNIT 08

$DEFAULTSYSNAME S370

$DELTA-DOG 2:1.0:E-31

$ENTRYADDRESS SYSTEM.NULL-ADDRESS

$ENTRYADDRESS1 SYSTEM.NULL ADDRESS

$ENTRYADDRESS2 SYSTEM.NIJLL-ADD RESS

$FIELD-LAST 255

$FILETERMINATOR

$FIXED-NAME NO SUCHFIXED TYPE

$FLOAT-NAME NO SUCHTYPE

$FORM-STRING

$FORM-STRING2 "CANNOTRESTRICT FILECAPACITY"

$GREATER THAN DURATION 100000.0

GREATERTHANDURATIONBASELAST
10000000.0

$GREATER THAN FLOAT BASE LAST 1 .0E+80

$GREATER THAN FLOAT SAFELARGE 2.0* 252* (1 .0-2.O* (-54'))

Validation Summary Rcpot AVF-VSR 90502169
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MACRO PARAMETERS

$GREATERTHANSHORTFLOATSAFELARGE
1.OE+40

$HIGH-PRIORITY 10

$ILLEGALEXTERNALFILE NAME1 //

$ ILLEGALEXTERNALFILE NAME2 I

$INAPPROPRIATELINELENGTH -01

$INAPPROPRIATEPAGELENGTH -01

$INCLUDEPRAGMA1 PRAGMA INCLUDE (t1A28006Dl.ADA-)

$INCLUDE-PRAGMA2 PRAGMA INCLUDE (-828006El.ADA")

$INTEGERFIRST -2147483648

SINTEGERLAST 2147483647

$INTEGERLASTPLUS_1 2147483648

SINTERFACE-LANGUAGE ASSEMBLER

$LESS THAN DURATION -100000.0

$LESSTHAN DURATIONBASE FIRST -10000000.0

$LINE-TERMINATOR ASCII.LF

$LOW-PRIORITY 01

$MACHINECODESTATEMENT NULL;

SMACHINECODETYPE NOSUCH TYPE

$MANTISSADOC 31

$MAX-DIGITS 18

$MAXINT 2147483647

$MAX INT PLUS 1 2 147 483 648

Validation Summary Report AVT--VSR 90502/69
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MACRO PARAMETERS

$MIN-INT -2147483648

$NAME SHORTSHORTINTEGER

$NAMELIST 180X86, 180386, MC68OX0, S370, TRANSPUTER,

VAX

$NAMESPECIFICATIONi /aix370/tnipIX2l20A

$NAME-SPECIFICATION2 /aix370/tmp/X2120B

$NAME-SPECIFICATION3 /aix370/tmp/X3 119A

$NEG BASEDINT 16#FFFFFFFF#

$NEW-MEMSIZE 00

$NEW STORUNIT 00

$NEW SYS NAME 18OX86

$PAGETERMINATOR ASCII.FF

$RECORDDEFINITION NEW INTEGER;

$RECORD-NAME NO SUCH MACHINE CODETYPE

$TASKSIZE 32

$TASKSTORAGE SIZE 102400

$TICK 0.01

$VARIABLEADDRESS V ADDRESS

$VARIABLE-ADDRESS1 V-ADDRESS1

$VARIABLE-ADDRESS2 VADDRESS2

$YOUR-PRAGMA NO SUCHPRAGMA
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COMPILATION SYSTEM OPTIONS

APPENDIX B

COMPILATION SYSTEM OPTIONS

The compiler options of this Ada implementation, as described in this Appendix, are provided by
the customer. Unless specifically noted otherwise, references in this Appendix are to compiler
documentation and not to this report.

Standard Options

CALLS=INLINED Allow inline insertion of code for subprograms.

OBJECT=NONE Do not perform peephole optimisations.

NOWARN Do not generate warning messages.

REDUCTION=EXTENSIVE High level optimization is performed.

EXPRESSIONS=EXTENSIVE Low level optimization is performed.

Options for C tests (no compilation listing options)

OUT=NONE Do not produce any compilation listing at all.

Options for B and NA tests (compilation listing options)

TEXT Include the full text of the compilation with embedded error
messages in the generated compilation listing.

SHOW=NONE Suppress banner header on each listing page. Do not include error
summary at end of listing.

ERRORS=999 Allow 999 errors before terminating the compilation.

NODETAIL Do not include extra detail in error messages generated by the
compiler.

FILEWIDTH=79 Listing file has 79 characters per line (lines folded as appropriate).

FILELENGTH=32767 Listing file has 32767 lines per page (in effect, an unpaginated listing
file).

Validation Summary Report AVF-VSR 90502/69

Ads Limited AIsyCOMP_042 Version 5.3
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COMPILATION SYSTEM OPTIONS

LINKER OPTIONS

The linker options of this Ada implementation, as described in this Appendix, are provided by the
customer. Unless specifically noted otherwise, references in this appendix are to linker
documentation and not to this report.

Binder options used:

For L Tests: NOHIS Do not include in-bound image data for dynamic traceback
of exceptions.

NOWARN Do not generate warning messages.

FILEWIDTH=79 Listing file line length=79

For others: NOHIS Do not include in bound image data for dynamic traceback
of exceptions.

OUT=NONE Do not produce a listing.

Validation Summary Report AVF-VSR 90502/69

AIM Limited AIsyCOMP042 Verion 53
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APPENDIX F OF THE Ada STANDARD

APPENDIX C

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 this Ada implementation, as described in this Appendix, are provided by the
customer. 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 SHORT-SHORTINTEGER is range
-128 .. 127;

type SHORTINTEGER is range
-32768 .. 32767;

type INTEGER is range
-2147483648 .. 2147483_647;

type SHORTFLOAT is digits 6 range
-16#0.FFFFFF#E+63..
16#0.FFFF-FF#E+63;

type FLOAT is digits 15 range
-16#0.FFFFFFFFFFFFFF#E+63..
16#0.FFFFF FFFFFFFFFF#E+63;

type LONG FLOAT is digits 18 range
-16#0.FFFF FFFF FFFF FFFF FFFF FFFF FFFF#E+63..
16#0.FFFFFFFFFFFFFFFFFFFFFFFFFFFF#E+63;

type DURATION is delta 2#0.000_000_000_000_01# range
-131072.0 .. 131071.0;

end STANDARD;

Validation Summary Report AVF-VSR 90502/69

Asy Limited AlsyCOMP 042 Vcmion 5.3
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PREFACE

This Alvs IBM 370,4da Com/piler Append F fir AIX is tor progranmcr,,, ,lt\\arc
engineers, project managers, educators and students who want to devclop aIn Ada
program for any IBM System,370 processor that runs AIX.

This appendix is a required part of the Re jrcwe ftanuallfOr the Ada Proan, mu;,
Lanq'nage, .NSI,MIL-STD 1815A. Januar' 1983 (throughout this appendix. cati iw, i n

souare brackets refer to this manual). It assumes that the user is already familiar ,i Ii
the AIX operating system, and has access to the followNing IBM documents:

Commands Reference. Volume 1. SC23-2025

Commands Reference, ['ohmc . SC23-2184

Pro-'raninil, Tools and Inetrlitcc's. SC'-2'()29

gsing the Operautiml, Sw wnr. SC23-2(124

IBM Svstem 370 Principles of Operaion, GA22-710(0)

IBM Svsteln 371) Sv.'tem Suumaiv. GA22- 701)
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APPENDIX F

Implementation-Dependent Characteristics

This appendix summarhzes the mpillemnlltation-decpendlent characteristies )I 11e A.-\'\
IBM 170) Ada Compiler for AIX. This document should be considered as [tic Appendix
F to the Reference Mlanual for the Ada Programming Languae ANSI \IIL-STID INI 5A.
JanuarN 1983. as appropriate to the Alsvs, Ada implementation (or the I BNI 3-1 1 under
AIX.

Sections I to S of this appendix correspond to the various items of inlormation rcq~urCd
in Appendix F [FI*; sections 9 and 10 provide other information relevant to the Alsxs
implementation. The contents of these sections is described belowk:

1. The form, allowed placcs, and effect of every implementation-dcpendcrn pragma.

2. The name and type of every i mplementation-depecndent attribute.

.. The specification of the package SYSIENI 1 13.71.

4. The list of all restrictions on representation clauses 113.11j.

~. The conventions used for any implementation-igeneratcd inmes dcnoting

iinplementation-dependent components 113.41.

6. The interpretation of expressions that appear in address clauses,.

7. Any restrictions on unchecked conversions 113. 10.2j.

8. Any implementation-dependent characteristics of the input-outlput pae'klgcN 1141.

9. Cha racte ris tics of numeric types.

* Throughout this manual, citations in square brackets refer to the Reft'rence Matnna/
for the Ada Prog'rammning Leinguage, ANS11'MIL-STD- 181 5A. January 1983.
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10. Other implementation-dependent characteristics.

Throughout this appendix, the name ,4da Run-Time Evecuiive refers to the run-time
library routines provided for all Ada programs. These routines implement thc Ada hcap.
exceptions, tasking control. [;0. and other utility functions.

I Implementation-Dependent Pragmas

1.1 INLINE

Pragma ININI is fully, supported, except for the tact that it is not powsiblc to inline z,
function call in a declarative part.

1.2 INTERFACE

Ada programs can interface to subprograms written in C or other languages through the
use of the predefined pragma INTEIRI'ACI- [13.91 and the implementation-defined
pragma INTERFACE NAMI.

Pragma IN'I-IFACE specifies the name of an interfaced subprogram and the nanc of
the programming language for which calling and parameter passing conventions will he
generated. Pragma INTERFACE takes the form specified in the Reference .aoua:

pragma INTE R FACE (Iangtaename. subpro4rmntamn):

where:

" lan giiage name is the name of the other language whose calling and parameter
passing conventions are to be used.

" subp)rogram _name is the name used within the Ada program to refer to the

interfaced subprogram.

The only language names currently accepted by pragma INI,Rl:CE are C and

ASSI-M LIR.

The language name used in the pragma INTERFACE does not ncccssaril, correspond to

the language used to write the interfaced subprogram. It is used only to tell the

Compiler how to generate subprogram calls, that is, which calling convcntions and
p'<varneter passing techniques to use.

Alsvs IBM 37OAda Compiler. Atplwdiv F 5or AIX. v5.



The language name C is used to refer to the standard IBM AIX,37() C calling and
parameter passing conventions. The programmer can use the language name C to
interface Ada subprograms wvith subroutines written in any language that lolovk, the
standard IBM AIX,370 C calling conventions.

The language name ASSEMBLER provides the same calling and parameter pa,,,sing
conventions as the language name C, and only differs in the handling of the external
name, as described below.

1.3 INTERFACE NAME

Pragma INTERFACENAME associates the name of an interfaced subprogram, a
declared in Ada, with its name in the language of origin. If pragma INTRI:.\('lN,,\MI-
is not used, then the two names arc assumed to be identical.

This pragma takes the form:

pragma INTERIF.\C:_NAMI - (snbpro.'rmnnai rme, sII',i,'ral)

where:

" subprogranznane is the name used within the Ada program to reler to the
interfaced subprogram.

Sstrintliteral is the name b\ which the interfaced subprogram is referred to at link-
time.

The use of INTERFACE NAME is optional, and is not needed ifa subprogram has the
same name in Ada as in the language of origin. It is necessary, for example. if the name
of the subprogram in its original language contains characters that are not permitted in
Ada identifiers. Ada identifiers can contain only letters, digits and underscores, whereas
the IBM AIX/370 linkage editor (Id) allows external names to contain other characters.
e.g. the plus or minus sign. These characters can be specified in the stringliteral
argument of the pragma INTERFACENAME.

The pragma INTERFACE_NAME is allowed at the same places of an Ada program as the
pragma INTERFACE [13.91. However. the pragma INTERFACE NAME must alwaxs
occur after the pragma INTERFACE declaration for the interfaced subprogram.

There is no limit 1' the length of the strintjiterol nor any restriction on the characters ol
which is it composed. The user must be aware however, that some tools frotm otlhc
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vendors may not fully support the standard object file format and ma% restrict the lcmnth
or character content of symbols.

For a subprogram interfaced using the language name ,\SSLI:.1B-R. thc exicrilal name1i
of the subprogram passed through to the AIX object file is the string literal u"Led In the
pragma INTE-RFACE CNAME,-' with case preserved. f'a pragma lNTIFluCIN -NMISi
not used, the Ada name of the subprogram is passed through to the object file, in lo\ cr
case.

The external name passed through to the object fife for a subprogram interlaced u,,inu
the language name C is formed in the same way as for a subprogram interlaced uS11ne
ASSEMB3LER, with the addition of a leading, underscore character. This folloN%,s the samei
conventions as used bv the AIX, 370) C compiler and assembler.

The Runfinze Ereciaive contains several external identifiers. The nmajorit% of these
identifiers begin with the string "ALSY" or the string "alsy". Accordingly, external names:
of this form should be avoided bv the user.

Example

package SAMPLE_-DATA is
function SAMPLEDEVICE (X: INTEGER) return INTEGER:
function PROCESS SAMIPLE (X: INTEGER) return INTEGER.
private

pragma INTERFACE (C. SAMPLE_-DEVICE):
pragma INTERFACE (C, PROCESS -SAMPLE):
pragma INTERFACE NAMIE (PROCESSSAMPLE. "PSA\WILE'

end SAMIPLEDATA:

1.4 INDENT

This pragma is only used with the Alsvs Reformatter (AdaRLfirrnalr): this tool offlers t1hc
functionalities of a source reformatter in an Ada environment.

The pragma is placed in the source file and interpreted by the Reformatrer.

pragma INDENT(OFF)

The Reformatter does not modify the source lines after the OFF pragma INIWNI.

4 Abivs IBM3.70 Ado Compiler Apllndi F rIV v5



pragma INDENT(ON)

The Reformatter resumes its action after the ON pragma INDENT. Therefhire af\ ,,urce.
lines that are bracketed by the OHl and ON pragma INDENTs are not modilied h, the
Alsvs Reformatter.

1.5 Other Pragmas

Pragmas IMPROVE and PACK are discussed in detail in the section on reprcscntat ion
clauses (Chapter 4).

Pra,,ma PRIORITY is accepted with the range of priorities runnine Irom I wn ) i',cc the
definition of the predefined package SYSIEM in Chapter 3). The undefined prinrlt\ I,1
pragma PRIORITY) is treated as though it were less than any defined priority \aluc.

In addition to pragma SUPPR SS, it is possible to suppress checks in a given compilation
by the use of the Compiler option CI1ECKS.

The following language defined pragmas have no effect.

CONTROLLED
MEMORY SIZE
OPTIMIZE
STORAGEUNIT
SYSTEM NAME

Note that all access types are implemented by default as controlled collections as
described in 14.81 (see section 10.1).

2 Implementation-Dependent Attributes
In addition to the Representation Attributes of [13.7.21 and 113.7.31. the four attributc,
listed in section 5 (Conventions for Implementation-Generated Names). lor use in
record representation clauses, and the attributes described below are pro vided:

T'IESCRIPTOR SIZE For a prefix T that denotes a type or subtype, thi,
attribute yields the size (in bits) required to hold i
descriptor for an object of the type T, allocatcd on
the heap or written to a file. If T is constrained.
I-ESCRIPTOR SIZE will yield the value 0.
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TIS ARRAY For a prefix T that denotes a type or suhtvpc. this
attribute ,ields the value TRUE if T denotcs in
array type or an array subtype: other\si,,c. it \jicid,,
the value FALSE.

Limitations on the use of the attribute ADDRESS

The attribute ADDRESS is implemented for all prefixes that have meaningful addresses.
The following entities do not have meaningful addresses. The attribute :\)t)RIESS will
deliver the value SYSTEM.NUJLLADDRESS if applied to such preflxes and a compilation
warning will be issued.

" A constant or named number that is implemented as an immediate value (i.e. does
not have any space allocated for it).

" A package specification that is not a librar' unit.

" A package body that is not a librar unit or subunit.

3 Specification of the Package SYSTEN
package SYSTEM is

type NAME is (180X86,

180386,
MC680XO,

S370,
TRANSPUTER,
VAX);

SYSTEM NAME constant NAME := S370;

STORAGE UNIT constant 8;

MAX INT constant 2**31 - 1;
MIN INT constant - (2**31);

MAX MANTISSA constant 31;
FINE DELTA constant 2#1.0#E-31;
MAX DiGITS constant 18;

MEMORY SIZE constant 2**32;
TICK constant :z 0,01;

subtype PRIORITY is INTEGER range 1 .. 10;

type ADDRESS is private;

NULL-ADDRESS : constant ADDRESS;

6 A/.sv's IBM 370 Ada Compiler. AJ't tIit F r .



function VALUE (LEFT : in STRING) return ADDRESS;

subtype ADDRESS-STRING is STRING(1..8);

function IMAGE (LEFT : in ADDRESS) return ADDRESSSTRING;

type OFFSET is range -(2**31) .. 2**31-1;

- This type is used to measure a number of storage units (bytes).

function SAMESEGMENT (LEFT, RIGHT : in ADDRESS) return BOOLEAN;

ADDRESSERROR : exception;

function " (LEFT in ADDRESS; RIGHT in OFFSET) return ADDRESS;
function " (LEFT in OFFSET; RIGHT in ADDRESS) return ADDRESS;
function (LEFT in ADDRESS; RIGHT in OFFSET) return ADDRESS;

function (LEFT in ADDRESS; RIGHT in ADDRESS) return OFFSET;

function " (LEFT, RIGHT in ADDRESS) return BOOLEAN;
function "1- (LEFT, RIGHT in ADDRESS) return BOOLEAN;

function ">=" (LEFT, RIGHT in ADDRESS) return BOOLEAN;
function ">" (LEFT, RIGHT in ADDRESS) return BOOLEAN;

function "mod" (LEFT : in ADDRESS; RIGHT : in POSITIVE) return NATURAL;

type ROUNDDIRECTION is (DOWN, UP);

function ROUND (VALUE in ADDRESS;
DIRECTION in ROUND DIRECTION;

MODULUS in POSITIVE) return ADDRESS;

generic
type TARGET is private;

function FETCHFROMADDRESS (A in ADDRESS) return TARGET;

generic
type TARGET is private;

procedure ASSIGNTO_ADDRESS (A in ADDRESS; T : in TARGET);
-- These routines are provided to perform READ/WRITE operations in memory.

type OBJECT LENGTH is range 0 .. 2**31 -1;
-- This type is used to designate the size of an object in storage units.

procedure MOVE (TO in ADDRESS;

FROM in ADDRESS;
LENGTH in OBJECTLENGTH);

end SYSTEM;
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The function VALUE may be used 1t conert a string into an address. The string is a
sequence of up to eight hexadecimal characters (digits or letters in upper or lower case in
the range A..F) representing a virtual address. The exception CONSTRAINTI:R()R i,
raised if the string does not have the proper syntax.

The function IMAGE may be used to convert an address to a string which is a sequence oi
exactly eight hexadecimal digits.

The function SAME_SEGMENT always returns TRUE and the exception
A DDRESSERROR is never raised as the 370 is a non segmented architecture.

The functions "+" and "-" with an A)DRESS and an OFI:SI parameter provide support

to perform address computations. The OFFSET parameter is added to, or subtracted
from the address. The exception (CONSTRAIN_ERROR can be raised b these
functions.

The function -" with the two ADDRESS parameters may be used to return the distance
between the specified addresses.

The functions "< ","<", >="and ">" may be used to perform a comparison on the
specified addresses. The comparison is unsigned.

The function "mod" may be used to return the offset of LEFT address relative to the
memory block immediately below it starting at a multiple of RIGHT storage units.

The function ROUND may be used to return the specified address rounded to a specific
value in a particular direction.

The generic function FEICH_FROMADDRESS may be used to read data objects from
given addresses in store. The generic function ASSIGN_ TO ADI)DRESS may be used to
write data objects to given addresses in store. These routines may not be instantiated
with unconstrained types.

The procedure MOVE may be used to copy LENGTH storage units starting at the addre,,
FROM to the address TO. The source and destination locations may overlap.

4 Restrictions on Representation Clauses

This section explains how objects arc represented and allocated by the Alsvs IBM 370
Ada Compiler and how it is possible to control this using representation clauses.

8 Al6is IBM 370Ada Compiler, Appendiv Ffor AIX. v5.3



The representation of an object is closely connected with its type. For this reason this
section addresses successively the representation of enumeration, integer, floating point,
fixed point, access, task, array and record types. For each class of type the representation
of the corresponding objects is described.

Except in the case of array and record types, the description of each class of type is
independent of the others. To understand the representation of an array type it is
necessary to understand first the representation of its components. The same rule
applies to a record type.

Apart from implementation defined pragmas, Ada provides three means to control the
size of objects:

" a (predefined) pragma PACK, when the object is an array, an array component, a
record or a record component

" a record represents, ion clause, when the object is a record or a record component

" a size spewilic tion, in any case.

For each cilss of types the effect of a size specification is described. Interaction between
size spe-ifications, packing and record representation clauses is described under array
and .ecord types.

size representation clauses on types derived from private types are not supported when
the derived type is declared outside the private part of the defining package.

4.1 Enumeration Types

Internal codes of enumeration literals

When no enumeration representation clause applies to an enumeration type, the
internal code associated with an enumeration literal is the position number of the
enumeration literal. Then, for an enumeration type with n elements, the internal codes
are the integers 0, 1, 2, ... , n-1.

An enumeration representation clause can be provided to specify the value of each
internal code as described in f13.3]. The Alsys Compiler fully implements enumeration
representation clauses.

Appendix F, Implenzentation-Dependent Characteristics 9



As internal codes must be machine integers the internal codes providcd h% an
enumeration representation clause must be in the rangre -231 .. 231-1.

Encoding of enumeration values

An enumeration value is always represented by its internal code in the program
generated by the Compiler.

Enumeration subtypes

Minimum size: The minimum size of an enumeration subtype is the minimum number
of bits that is necessary for representing the internal codes of the subtype values in
normal binary form.

For a static subtype, if it has a null range its minimum size is 1. Otherwise, if m and M arc
the values of the internal codes associated with the first and last enumeration values of
the subtype, then its minimum size L is determined as follows. For m > = ), L is the
smallest positive integer such that NI < 2t-- 1. For m < 0, L is the smallest positive
integer such that -2L-i < = m and M <= 1 i-I.

For example:

type COLOR is (GRIN, BLACK, WI IITh. RED. BLUE. YEIl OW,);
-- The minimum size of COLOR is 3 bits.

subtype BLACK_,ANDWHITE is COLOR range BLACK.. W lll 1.:
-- The minimum size of BLACK AND W 11TE is 2 bits.

subtype 13LACK_OR_WHITE is BLACK_AND_WlITlI- range X .. X:
Assuming that X is not static, the minimum size of BLACK_R0_ WI I1111 is

-- 2 bits (the same as the minimum size of the static type mark
-- BLACK ANDWIIITE).

Size: When no size specification is applied to an enumeration type or first named
subtype, the objects of that type or first named subtype are represented as signed integers
if the internal code associated with the first enumeration value is negative, and as
unsigned integers otherwise. The machine provides 8, 16 and 32 bit integers, and the
Compiler selects automatically the smallest machine integer which can hold each of the
internal codes of the enumeration type (or subtype). The size of the enumeration type
and of any of its subtypes is thus 8, 16 or 32 bits.

10 Alsvs IBM 3.70 Ada Compiler Appnda Ffir AIX. r'i..?



When a size specification is applied to an enumeration t pc. this enumeration type and
each of its subtypes has the size specified by the length clause. The same rule applic, to a

first named subtype. The size specification must ofcourse specilf a value greater than or
equal to the minimum size of the type or subtype to which it applies.

For example:

type EXTEINDEI) is
The usual American ASCII characters,.

NI., SOil. SIX. ITX. I- )l N Q. A.K. MII
BS. I IT I.I. VI. IT. C R. SC). SI
DIEI-. DCI. I)C2, I)C3. t)C4. N..\K S YN. I. IB.
CAN. E-M. SlB. [S(. IS. (iS. R,. I-,

C. Y..

1'. . .
P. . .. , . . AV.

X, Y9. X
0b. ". V" D. . 1,. -'-I*. "9" "'" "" "<. "= . ">' "0

P. V" "' S. ''. 1'.aH. .I' b,.' "K' "I.. M. ". ( .
• . i , .' 'S', T , t ;, v . \\.

p Y. z, T. , U. V."h. T. "V. "I. TI. "IT. "-K ". 11"

"x%, ' , 'z'.. 'D' " -,I A .

-- Extended charicters
LEFTARROW,
RIGIIT ARROW.
UPPER_ ROW,
LOWER ARROW.
UPPI'ER [LEI" CORNER.
UPPERRIGIIT CORNER.
LOWER RIGHT CORNER.

I OWER LEFF COlN"R,

for EXT ENI)EI)'SIZE use 8:

-- The size of type EXTENDEI) will be one byte. Its objects will be represented
-- as unsigned 8 bit integers.
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The Alsvs Compiler fully implements size specifications. Nevertheless, as enumeration
values are coded using integers, the specified length cannot be greater than 32 bits.

Object size: Provided its size is not constrained by a record component clause or a
pragma PACK, an object of an enumeration subtype has the same size as its subtype.

Alignment: An enumeration subtype is byte aligned if the size of the subtype is less than
or equal to 8 bits, halfword aligned if the size of the subtype is less than or equal to 16
bits and word aligned otherwise.

Object address: Provided its alignment is not constrained by a record representation
clause or a pragma PACK, the address of an object of an enumeration subtype is a
multiple of the alignment of the corresponding subtype.

4.2 Integer Types

Predefined integer types

There are three predefined integer types in the Alsys implementation for IBM 37()
machines:

type SHORT_SIIOITINI'GIR is range -2**07 2"07-1,
type SHORTINTI(iIR is range -2**15 2" '15-1:
type INTEGER is range -2**31 2"'31 -1:

Selection of the parent of an integer type

An integer type declared by a declaration of the form:

type T is range L.. R;

is implicitly derived from either the SttORITINTt-GER or INTEGER predefined integer
type. The Compiler automatically selects the predefined integer type whose range v, ilhe
shortest that contains the values L to R inclusive. Note that the
SHORT_SHORTINTI-jER representation is never automatically selected b\ the
Compiler.
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Encoding of integer values

Binary code is used to represent integer values, using a con'ventional t co'iplCfnlcm
representation.

Integer subtypes

Minimum size: The minimum size of an integer subtype is the minimum number ol bits
that is necessary for representing the internal codes of the subtype values in normal
binary form (that is to say, in an unbiased form which includes a si,,n hit only if the ranuc
of the subtype includes negative values).

For a static subtype. if it has a null range its minimum size is 1. Otherwise, it m and M arc
the lower and upper bounds of the subtype, then its minimum size L is determined as
follows. For m > = 0, L is the smallest positive integer such that M < = 21- 1. Fo)r m <
0, L is the smallest positive integer such that -2L-1 < = m and M < = 2L-1-l.

For example:

subtype S is INTEGER range 0 .. 7:
-- The minimum size of S is 3 bits.

subtype D is S range X .. Y:
-- Assuming that X and Y are not static, the minimum size ol
-- D is 3 bits (the same as the minimum size of the static type mark S).

Size: The sizes of the predefined integer types SHORT_SHORTIN-lV(ilR.
SHORTINTEGFR and INTFGFR are respectively 8. 16 and 32 bits.

When no size specification is applied to an integer type or to its first named subtypc (it
any), its size and the size of any of its subtypes is the size of the predefined type from
which it derives, directly or indirectly.
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For example:

type S is range 80.. 1)0:
-- S is derived from SHORT_ INTEGIIR, its size is 16 bits.

type J is range 0 .. 65535:
-- J is derived from INTEGER, its size is 32 bits.

type N is new J range 8(.. 100:
-- N is indirectly derived from INTEGRR, its size is 32 bits.

When a size specification is applied to an integer type, this integer tyc and each () its
subtypes has the size specified by the length clause. The same rule applies to a firsi
named subtype. The size specification must of course specif. a value greater than or
equal to the minimum size of the type or subtype to which it applies,.

For example:

type S is range 80 .. 1010:
for S'SIZE use 32:

S is derived from SIIORTINTEGER, but its size is 32 bits
-- because of the size specification.

type J is range 0 .. 255
for J'SIZE use 8:
-- J is derived from SIIORTINTEGFR, but its size is S bits because
-- of the size specification.

type N is new J range 8( .. 100:
-- N is indirectly derived from SHORT_INIEGER, but its size is 8 bits
-- because N inherits the size specification of J.

The Alsys Compiler implements size specifications. Nevertheless, as integers arc
implemented using machine integers, the specified length cannot be greater than 32 hits.

Object size: Provided its size is not constrained by a record component clause or a
pragma PACK, an object of an integer subtype has the same size as its subtype.

Alignment: An integer subtype is byte aligned if the size of the subtype is less than or
equal to 8 bits. halfword aligned if the size of the subtype is less than or equal to 16 hWits
and word aligned otherwise.
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Object address: Provided its alignment is not constrained by a record rcpreentation
clause or a pragi.i PACK, the address of an object of an integer subtype is a multiple ()
the alignment of the corresponding subtype.

4.3 Floating Point Types

Predefined floating point types

There are three predefined floating point types in the Alsys implementation lor I B\I 37iJ
machines:

type SI IORTI:IOAT is
digits 6 range -2.0- '252'( 1.0-2.0 '-24) .. 2.0) '252"( 1.0-2.w -21:

type FLOA is
digits 15 range -2. 2*2"(1.0-2.0, -56) .. 2.0252( l.o-2. "-5o.

type LONG_FIOAT is
digits IS range -2.0' '252'( 1.1-2. '-1 12).. 2.)4 *252'( 1. -2. "-1i

Selection of the parent of a floating point type

A floating point type declared by a declaration of the form:

type T is digits D [range L.. RI:

is implicitly derived from a predefined floating point type. The Compiler automaticall.
selects the smallest predefined floating point type whose number of digits is grcater than
or equal to D and which contains the values L and R.

Encoding of floating point values

In the program generated by the Compiler, floating point values are represented using
the IBM 370 data formats for single precision, double precision and extended precision
floating point values as appropriate.

Values of the predefined type SHORT_ FIOAT arc represented using the single precision
format, values of the predefined type FLOAT are represented using the double precision
format and values of the predefined type ION(GFLOAT are represented using the
extended precision format. The values of any other floating point type are represented in
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the same way as the values of the prcdclined type from which it dcrivs, directlv or
indirectly.

Floating point subtypes

Minimum size: The minimum size of a floating point subtype is 32 bits if its base type i
SHORTFLOAT or a type derived from SHORT_FLOAT, 64 bits if its base type is Il.OAI
or a type derived from FLOAT and 128 bits if its base type is LONG_FLOAT or a ty pe
derived from LONGFLOAT.

Size: The sizes of the predefined floating point types SHORTFLOAT, FLOAT and
LONG FLOAT are respectively 32, 64 and 128 bits.

The size of a floating point type and the size of any of its subtypes is the size of the
predefined type from which it derives directly or indirectly.

The only size that can be specified for a floating point type or first named subtype using a
size specification is its usual size (32, 64 or 128 bits).

Object size: An object ofa floating point subtype has the same size as its subtype.

Alignment: A floating point subtype is word aligrid if its size is 32 bit, and double \\ord
aligned otherwise.

Object address: Provided its alignment is not constrained by a record representation
clause or a pragma PACK. the address of an object of a floating point ,ubt% pe is a
multiple of the alignment of the corresponding subtype.

4.4 Fixed Point Types

Small of a fixed point type

If no specification of small applies to a fixed point type. then the value of small is
determined by the value of delta as defined by, [3.5.9].

A specification of small can be used to impose a value of small. The value ol small is
required to he a power of two.
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Predefined fixed point types

To implement fixed point types. the Alsvs Compiler for IBM 370 machincs us s a ,,ct ()
anonymous predefined types of the form:

type FIXED is delta D range (-2". 15)*S.. (2** 15-1)*S-
for FIXED'SMALL use S;

type LONGFIXED is delta D range (-2*3 1)*S.. (21,31-1'S:
for LONG FIXED'SMALL use S;

where D is any real value and S any power of two less than or equal to D.

Selection of the parent of a fixed point type

A fixed point type declared by a declaration of the form:

type T is delta D range L.. R:

possibly with a small specification:

for T'SMALL use S;

is implicitly derived from a predefined fixed point type. The Compiler automatically
selects the predefined fixed point type whose small and delta are the same as the small
and delta of Tand whose range is the shortest that includes the values L and R.

Encoding of fixed point values

In the program generated by the Compiler, a sale value V ola fixed point subt\pc F is
represented as the integer:

V/FBASE'SMALL

Fixed point subtypes

Minimum size: The minimum size of a fixed point subtype is the minimum number (l
binary digits that is necessary for representing the values of the range of the subtype
using the small of the base type (that is to say, in an tinbiased form which includes a sign
bit only if the range of the subtype includes negative values).
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For a static subtype, if it has a null range its minimum size is 1. Other~ise. s and S -cin
the bounds of the subtype, if i and I are the integer representations of m and M. the
smallest and the greatest model numbers of the base type such that s < m and MI < S.
then the minimum size L is determined as folloNws. For i >= 0, L is the smam1Cst pwsi'c
inteer such that I < = 21.-1. For i < 0, L is the smallest positivc inte,,cr "uch Itht -
2L-t <= iand I <= 2!---

For example:

type F is delta 2.0 range (). .. 5()).0):
-- The minimum size ofF is , hits.

subtype S is F delta 16.0 range (). .. 250.0;
-- The minimum size olS is 7 bits.

subtype D is S range X .. Y:
-- Assuming that X and Y are not static the minimum size o1 D is 7 bits
-- (the same as the minimum size of its type mark S).

Size: The sizes of the sets of predefined fixed point types IXEI) and LUNGMXI-) arc
16 and 32 bits respectively.

When no size specification is applied to a fixed point type or to its first named subtype.
its size and the size of anv of its subtvpes is the size of the predefined type frum which it
derives directly or indirectly.

For example:

type F is delta 0.01 range 0.0 .. 2.0:
-- F is derived from a 16 bit predefined fixed type, its size is 16 bit.,

type L is delta 0.0l range 0.0 .. 30.):
-- L is derived from a 32 bit predefined fixed type, its size is 32 bits.

type N is new L range O.. 2.0:
-- N is indirectly derivcd Irom a 32 bit predefined fixed type. its size is 32 bit,.

When a size specification is applied to a fixed point type. this fixed point type and Cach ot
its subtypes has the size specified by the length clause. The same rule applies to a first
named subtype. The size specification must of course specil' a value greater than or
equal to the minimum size of the type or subtype to which it applies.

For example:
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type F is delta 0.01 range 0.0 .. 2.0:
for FSIZE use 32:
-- F is derived from a 16 bit predefined fixed type, but its,, /ic is32 it
-- because of the size specification.

type L is delta 0.01 range 0.0.. 3(X)0:
ror FSIZE use 16:
-- F is derived from a 32 bit predefined fixed tvpe, but its size is 16 bits
-- because of the size specification.
-- The size specification is legal since the range contains no negative valucs
-- and therefore no sign bit is required.

type N is new F range .S.. 1.0:
N is indirectly derived from a 16 bit predefined fixed type. but its size is
32 bits because N inherits the size specification of F.

The Alsvs Compiler implements size specifications. Nevertheless, as fixed point object,
are represented using machine integers, the specified length cannot be greater than 32
bits.

Object size: Provided its size is not constrained by a record component clause or a
pragma PACK, an object of a fixed point type has the same size as its subtype.

Alignment: A fixed point subtype is byte aligned if its size is less than or equal to S hit,
halfword aligned if the size of the subtype is less than or equal to 16 bits and wNord
aligned otherwise.

Object address: Provided its alignment is not constrained by a record rcpre.cntation
clause or a pragma PACK, the address of an object of a fixcd point suhtpc is a multiple
of the alignment of the corresponding subtype.

4.5 Access Types

Collection Size

When no specification of collection size applies to an access type, no storage space is
reserved for its collection, and the value of the attribute S'lRA;- SIZF is then 0.

As described in [13.21, a specification of collection size can be provided in order to
reserve storage space for the collection of an access tvpc.The Alsys Compiler fully
implements this kind of specification.
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Encoding of access values

Access values are machine addresses represented as 32 hit values. The implementation
uses the top (most significant) bit of such a 32 bit value to pass additional information t)
the Ada Run-Time Executive.

Access subtypes

Minimum size: The minimum size of an access subtype is 32 hits.

Size: The size of an access subtype is 32 bits, the same as its minimum suc.

The only size that can be specified for an access type using a size specification is its usual
size (32 bits).
Object size: An object of an access subtype has the same u,izc as it, suhtypt. thus at

object of an access -subtvpe is always 32 bits long.

Alignment: An access subtype is always word aligned.

Object address: Provided its alignment is not constrained by a record representation
clause or a pragma PACK, the address of an object of an access subtype is alw ays on a
word boundary, since its subtype is word aligned.

4.6 Task Types

Storage for a task activation

When no length clause is used to specify the storage space to be reservcd for a task
activation, the storage space indicated at bind time is used for this activation.

As described in 113.21, a length clause can be used to specify the storage space fOr the
activation of each of the tasks of a given type. In this case the value indicated at hind time
is ignored for this task type, and the length clause is obeyed.

It is not allowed to apply such a length clause to a derived type. The same storage spac i,
reserved for the activation ol a task ofa derived type as for the activation ol a task ol the
parent type.
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Encoding of task values

Task values are machine addresses.

Task subtypes

Minimum size: The minimum size of a task subtype is 32 bits.

Size: The size of a task subtype is 32 bits. the same as its minimum size.

The only size that can be specified for a task type using a size specification is its usual si/..
(32 bits).

Object size: An object of a task subtype the same size as its subtype. Thus an object
of a task subtype is always 32 bits long.

Alignment: A task subtype is always \Nord aligncd.

Object address: Provided its alignment is not constrained b% a record rcprcsentatton
clause, the address of an object of a task suhtype is alwavs on a word boundar\. .,intc it',
subtype is wkord aligned.

4.7 Array Types

Layout of an array

Each array is allocated in a contiguous area of storage units. All the component" havc
the same size. A gap may cxist bet en two consecutive component,, (and alter the last
one). All the gaps have the same size.

Component Gap Component Gap Component Gap

Components

If the array is not packed. the size of the components is the size of the suhtypc of the
components.
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For example:

type A is array (I .. 8) of IR()()I.[,.\N:
-- The size of the components ol A is the size of the type l(30)I..\N: s; bits.

type DECIMALDIGIT is range 0(.. 9:
for DECIMAL DIGIT'SIZ. use 4:
type BINARYCODEDDECIMAL- is

array (INTEGER range < > ) of IMAI._1)IGIT:
-- The size of the type DECIMAL._I)I16IT is 4 bits. Thus in an array o1
-- type BINARY_COI)EI)_DE'IM.\ each component will he representcd in
-- 4 bits as in the usual B(D representation.

If the array is packed and its components are neither records nor arra\s, the ,i/c ol the
components is the minimu. .ize of the subtype of the components.

For example:

type A is array ( 1 .. S) of 130I-AN:
pragma l',\CK.,\)
-- The size of the components of A is the minimum size ol the tvpe I )( )1 -\N:
- 1 bit.

type DECIMAL_DIGIl is range 0.. 9,
type BINARY CODI-D DECIMAl,. is

array (INTEGER range < >) of DECIMALDIGIT:
pragma PACK(BINARY CODEDDECIMAL):
-- The size of the type DECIMAL DIGIT is 16 bits, but, as

BINARYCODFDI)I-CIMAl is packed. each component of an array of this
-- type will be represented in 4 bits as in the usual B) representation.

Packing the array has no effect on the size of the components when the components are
records or arrays.

Gaps

If the components are records or arrays, no size specification applies to the subtype o0
the components and the array is not packed, then the Compiler may choose a
representation with a gap after each component: the aim of the insertion ot such gaps is
to optimize access to the array components and to their subcomponents. The .,i/.e of the
gap is chosen so that the relative displacement of consecutive components is a multiple
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of the alignment of the subtype of the components. This strategy allowAs each componcn

and subcomponent to have an address consistent with the alignment of it, ,ubt% vpc

For example:

type R is
record

K: INTEGER -- INTEGFR is word aligned.
B : BOOLEAN; -- 13OIW.:AN is byte aligned.

end record-
-- Record type R is word aligzncd. Its size is 40 bits.

type A is array (1 .. 10) of R:
-- A gap of three bytes is inserted after each component in order to respect the
-- alignment of t.,, R. The size of an array of type A will he 640 bits.

F - 2: ! I I i
K B K I K 8

Component Gap Component Gap Component Gap

An'av o]'tpc A- each .suicomponent K has a word oJfwet.

If a size specification applies to the subtype of the components or if the arrak is packed.
no gaps are inserted.
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For example:

type R is
record

K : INTEGER;
B : BOO.I-A\N;

end record;

ipe A i., array (I .. 10) of R.
pragma PACK(A);

There is no gap in an array of type A because A is packed.
-- The size of an object of type A will be 4(W) bits.

type NR is new R:
for NR*SIZF use 40:

type B is array (1 .. 10) of NR;
-- There is no gap in an array of type B because NR has a size specification.
-- The size of an object of type B will he 400 bits.

K 6 K B'

Component Component Component

Anvay o'tpc A or B: a subchomponent K can have an" hl' oct.W.

Array subtypes

Size: The size of an array subtype is obtained by multiplying the number (A its
components by the sum of the size of the components and the size of the gaps (itafl\). I
the subtype is unconstrained, the maximum number of components is considered.

The size of an array subtype cannot be computed at compile time

. if it has non-static constraints or is an unconstrained array type with non-static
index subtypes (because the number of components can then only he determined at
run time).
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if the components are records or arrays and their constraints or the constraints ()I
their subcomponents (if any) are not static (because the size of the componcnts and
the size of the gaps can then only be determined at run time).

As has been indicated above, the effect of a pragma PACK on an array typc is to supprc'.,
the gaps and to reduce the size of the components. The consequence of packing an arra\
type is thus to reduce its size.

If the components of an array are records or arrays and their constraints or the
constraints of their subcomponents (if an. ) arc not static, the Compiler ignorcs an%
pragma PACK applied to the array type but issues a warning message. Apart from this'
limitation, array packing is fully implemented by the Alsvs Compiler.

The only size that can be specified for an array type or first named subtypc using a ,,t.:
specification is its usual size. Nevertheless, such a length clause can be uCul I k.l i1\
that the layout of an arrav is as expected by the application.

Object size: The size of an object of an array subtype is always equal to the size tl thc
subtype of the object.

Alignment: If no pragma P:\CK applies to an array subtype and no size specilication
applies to its components. the array subtype has the same alignment as the subtype ol its
components.

If a pragma PACK applies to an array subtype or if a size specification applies to its
components (so that there are no gaps), the alignment of the array subtype is the lesser
of the alignment of the subtype of its components and the relative displacement of the
components.

Object address: Provided its alignment is not constrained by a record representation
clause, the address of an object of an array subtype is a multiple of the alignment of the
corresponding subtype.

4.8 Record Types

Layout of a record

Each record is allocated in a contiguous area of storage units. The size of a record
component depends on its type. Gaps may exist between some components.

The positions and the sizes of the components of a record type object can be controlled
using a record representation clause as described in 13.41. In the Alsvs implencntation
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for IBM 370 machines there is no restriction on the position that '-pciied for a
component of a record. Bits within a storage unit are numbered Irom 0 to 7. with the
most-significant bit numbered 0. The range of bits specified in a component clau>c ma\
extend into following storage units. If a component is not a record or an arra. its ,izC
can be any size from the minimum size to the size of its subtype. lfa componcnt is a
record or an array, its size must be the size of its subtype:

type ACCESSKEY is range 0.. 15:
-- The size of ACCESSKEY is 16 bits. the minimum size is 4 bits

type CONDITIONS is (ZERO, LESS T IAN, GREATER_T] IAN, OVE:I .1:\1,W):
-- The size of CONDITIONS is 8 bits, the minimum size is 2 bits

type PROG_EXCEPTION is ( .IXOVl., 1)1-COVFI.. LXI)_U NI)., SI(iN I:t:
type PROGMASK is array (R(G_ EX('IlrHON) of 130)I IAN:
pragma PACK (PROGM.,ASK):
-- The size of PROGMASK is 4 hits

type ADI)RESS is range 0..2* '24-1:
for ADDRESS'SIZE use 24:
-- ADDRESS represents a 24 bit memory address

type PSW is
record

PER MASK BOOLEAN:
DATMODE BOOLEAN:
10_MASK IOOLEAN;
EXTERNAL MASK BOOLEAN:
PSWKEY : ACCESSK-Y:
ECMODE BOOLEAN:
MACHINECHE-CK BOOLEAN

WAITSTATE :BOOLEAN:

PROBLEM STATE BOOLEAN:
ADDRESS SPACE 130OLEAN:
CONDITIONCODE CONDITIONS:
PROGRAMMASK • PROG MASK:
INSTRAI)DRESS • ADI)RESS:

end record:
-- This type can be used to map the program status word of the IBM 37
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for PSW use
record at mod 8;

PERMASK at 0 range 1. 1
DATMODE at 0 range 5.5:

1OMASK at 0 range 6..6;
EXTERNALMASK at 0 range 7..7
PSWKEY at 1 range 0.3;
ECMODE at I range 4.4;
MACHINE_CIECK at I range 5;..5
WAITSTATE at 1 range 6.6:
PROBLEMSTATE at I range 7..7
ADDRESSSPACE at 2 range I..0),
CONI)ITION CO[)I at 2 range 2..3;
PROGRAM_MASK at 2 range 4.7:
INS'I'I-,,_\)DIR-SS at 5 range ()..23

end record:

A record representation clause need not spccilv the position and the size for ccr\
component.

If no component clause applies to a component of a record, its size is the size of its
subtype. Its position is chosen by the Compiler so as to optimize access to the
components of the record: the offset of the component is chosen as a multiple of the
alignment of the component subtype. Moreover. the Compiler chooscs the position ot
the component so as to reduce the number of gaps and thus the size of the record
objects.

Because of these optimisations, there is no connection between the order of the
components in a record type declaration and the positions chosen by the Compiler for
the components in a record object.

Pragma PACK has no further effect on records. The Alsvs Compiler always optimizes the
layout of records as described above.

In the current version, it is not possible to apply a record representation clause to a
derived type. The same storage representation is used for an object of a derived type as
for an object of the parent type.
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Indirect components

If the offset of a component cannot be computed at compile time, this off.cI is ,t)rcd in
the record objects at run time and used to access the component. Such a component i,
said to be indirect while other components are said to be direct:

Beginning of the record

Compile time offset
DIRECT

iCompite time offset
,_ OFFSET

7 Run time offset

INDIRECT

A direct and an indirect component

If a record component is a record or an arrav, the size of its subtype ma\ be c aluatcd at
run time and may even depend on the discriminants of the record. \Vc %%ill call Ihcsc
components dynamic components.
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For example:

type DEVICE is (SCREEN, PRINTER);

type COLOR is (GR-EN, RI). 13 1 ;F)

type SERIES is array (POSITIVE range < >) of INT-GER:

type GRAPH (L: NATURAL) is
record

X : SERIIS(I. L): -- The size of X depends on L
Y : SERIES(1. L): -- The size of Y depends on L

end record:

Q : POSITIVE;

type PICTURE (N : NATUR.; D : DEVICE) is
record

F: GRAPH(N); -- The size of F depends on N
S : GRAPH(Q); -- The size of S depends on Q
case D is

when SCREEN = >
C: COLOR;

when PRINTER = >
null;

end case;
end record-

Any component placed after a dynamic cc mponent has an offset which cannot he
evaluated at compile time and is thus indir,-L. in order to minimize the numhcr of
indirect components, the Compiler groups the dynamic components together and places
them at the end of the record:
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D = SCREEN D = PRINTER
N=2 N1

Beginning of the record -

S OFFSET S OFFSET
CompiLe time offsets

F OFFSET F OFFSET

N N

DD
I'

C 7~
Run time offsets -i F

- F

- S
SS

The record tYpe PICTLRE: F and S are placed at the end of the record

Thanks to this strateg', the only indirect components are dynamic components. But not
all dynamic components are nccessarily indirect: if there are dynamic components in a

component list which is not followed by a variant part. then exactly one dynamic
component of this list is a direct component because its offset can be computed at
compilation time.
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For example:

Beginning of the record
Y OFFSET

CompiLe time offset
L

CompiLe time offset

X Size dependent on discriminant L

r - -i Run time offset

Y Size dependent on discriminant L

The record l.ie GRAPH. the dvIn anic 'omponent X is a direct comlpolcilt.

The offset of an indirect component is always expressed in storagec units.

The space reserved for the offset of an indirect component must be large enough to strc
the size of any value of the record type (the maximum potential oflset). The Compiler
evaluates an upper bound MS of this size and treats an offset as a component having an
anonymous integer type whose range is 0.. MS.

If C is the name of an indirect component, then the offset of this component can be
denoted in a component clause by the implementation generated name C*OFFSET.

Implicit components

In some circumstances, access to an object of a record type or to its components involves
computing information which only depends on the discriminant values. To avoid
unnecessary recomputation, the Compiler stores this information in the record objects.
updates it when the values of the discriminants are modified and uses it when the objects
or their components are accessed. This information is stored in special components
called implicit components.

An implicit component may contain information which is used when the record object or
several of its components are accessed. In this case the component will be included in al\
record object (the implicit component is considered to be declared bctore any \ariatn
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part in the record type declaration). There can be two components of this kind; one is
called RECORDSIZE and the other VARIANT INDIX.

On the other hand an implicit component may be used to access a given record
component. In this case the implicit component exists whenever the record componcnt
exists (the implicit component is considered to be declared at the same place as the
record component). Components of this kind are called ARRAYl)FSCRIPiORs or
RECORD DESCRIPTORs.

RECORDSIZE

This implicit component is created by the Compiler when the record type has a variant
part and its discriminants are defaulted. It contains the size of the storage space
necessary to store the current value of the record object (note that the storage cffcctivcl\
allocated for the record object may be more than this).

The value of a RECORDSIZE component may denote a number of bits or a number ti
storage units. In general it denotes a number of storage units, but if any component
clause specifies that a component of the record type has an offset or a size which cannot
be expressed using storage units, then the value designates a number of bits.

The implicit component RECORI)_SIZE must be large enough to store the maximum
size of any value of the record type. The Compiler evaluates an upper bound MS of thiN
size and then considers the implicit component as having an anonymous integer type
whose range is 0.. MS.

If R is the name of the record type, this implicit component can he denoted in a
component clause by the implementation generated name RRIC)RDSI/Z.

VARIANTINDEX

This implicit component is created by the Compiler when the record type has a %.arian
part. It indicates the set of components that are present in a record value. It is used \, hel
a discriminant check is to be done.

Component lists that do not contain a variant part are numbered. These numbers are the
possible values of the implicit component VARIANT_INDEX.
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For example:

type VEHICLE is (AIRCRAFT. ROCKET, BOAT. CAR):

type DESCRIPTION (KIND: VEHICLE := CAR) is
record

SPEED: INTEGER:
case KIND is

when AIRCRAFT I CAR = >

WHEELS: INTEGER:
case KIND is

when AIRCRAFT => -- I
WINGSPAN : INTEGER:

when others => --

ntll:
end case:

when BOAT = >
STEAM : BOOLEAN:

when ROCKET => --4
STAGES: INTEGER:

end case:
end record:

The value of the variant index indicates the set of components that arc present in a
record value:

Variant Index Set

1 (KIND, SPEED, WHEELS, WINGSPAN)

2 (KIND, SPEED, WHEELS)

3 (KIND, SPEED, STEAM)
4 (KIND, SPEED, STAGES)

A comparison between the variant index ot'a record value and the bounds 4)1 t1) itlCr%:Il

is enough to check that a given component is present in the value:
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Component Intervat

KIND

SPEED
WHEELS 1 2
WINGSPAN 1 1
STEAM 3 .. 3
STAGES 4 .. 4

The implicit component VARIANT INI)IX must be large enough to ,tore the humihcr \
of component lists that don't contain variant parts. The Compiler treats this inplicit
component as having an anonymous integer type whose range is I .. V.

If R is the name of the record type. this implicit component can be denoted in a
component clause by the implementation generated name RV..\I*,,\NT INDIX.

ARRAYDESCRIPTOR

An implicit component of this kind is associated by the Compiler with each record
component whose subtype is an anonymous array subtype that depends on a discritninant
of the record. It contains information about the component subtype.

The structure of an implicit component of kind ARRAY DISCRIPTOR is n(t described
in this documentation. Nevertheless, ifa programmer is interested in specifying the
location of a component of this kind using a component clause, he can obtain the si/c ()I
the component using the ASSEMBL' parameter in the COMII- command.

The Compiler treats an implicit component of the kind ARRAYDI-S('IITOR as haing
an anonymous record type. If C is the name of the record component \&hose subtqpc i
described by the array descriptor, then this implicit component can he denoted in a
component clause by the implementation generated name ("ARRAYI)LSRIII tIW.

RECORDDESCRIPTOR

An implicit component of this kind is associated by the Compiler with each record
component whose subtype is an anonymous record subtype that depends on a
discriminant of the record. It contains information about the component subtype.

The ,;tructure of an implicit component of kind RECORD DESCRIPTOR is not described
in this documentation. Nevertheless, if a programmer is interested in specilfing the
location of a component of this kind using a component clause. he can obtain the size ol
the component using the ASSEMBLY parameter in the COMPIILI command.
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The Compiler treats an implicit component of the kind R-COIRI)_DlFS(Rll I ()R
having an anonymous record type. If C is the name of the record componcni t h,,.
subtype is described by the record descriptor, then this implicit component can hc
denoted in a component clause by the implementation generated name
CRECORD DESCRIPTOR.

Suppression of implicit components

The Alsys implementation provides the capability of suppressing the implicit
components RECORDSIZE and, or V.IIANT_INDEX from a record type. This can hc
done using an implementation defined pragma called IMPOVE, The ,,nta. of thi,
pragma is as follows:

pragma IMPROVE ( TIME I SPACE . [ON = >I siniple-nane i,

The first argument specifies whether TIME or SPACE is the primary criterion for the
choice of the representation of the record type that is denoted by the second argument.

If TIME is specified. the Compiler inserts implicit components as described above. If on
the other hand SPACIE, is specified, the Compiler only inserts a V,,\RIANTINI)IlX or a
RECORDSIZE component if this component appears in a record representation clausc
that applies to the record type. A record representation clause can thus be uscd to kccp
one implicit component while supprcssing the other.

A pragma IMPROVE that applies to a iven record i,,pc can occur an xwhcrc thai a
representation clause is allowed for this type.

Record subtypes

Size: Unless a component clause specifies that a component ol a record type has an
offset or a size which cannot be expressed using storage units, the size ofa record suht\ pc
is rounded up to a \,hole number of storage units.
The size of a constrained record subtype is obtained by adding the sizes of its

components and the sizes of its gaps (if any). This size is not computed at compile time

" when the record subtype has non-static constraints,

" when a component is an array or a record and its size is not computed at compile
time.

Appendir F, Imnplenttion -DeLpcndenit Charactcristics 15



The size of an unconstrained record subtype is obtained by adding the sizes of the
components and the sizes of the gaps (if any) of its largest variant. If the size of a
component or of a gap cannot be evaluated exactly at compile time, an upper ound ot
this size is used by the Compiler to compute the subtype size.

The only size that can be specified for a record type or first named subtype using a size
specification is its usual size. Nevertheless, such a length clause can be useful to verif%
that the layout of a record is as expected by the application.

Object size: An object of a constrained record subtype has the same size as its subti pC.

An object of an unconstrained record subtype has the same size as its subtype if this size
is less than or equal to 8 Kbyte. If the size of the subtype is greater than this. the object
has the size necessary to store its current value: storage space is allocated and released as
the discriminants of the record change.

Alignment: When no record representation clause applies to its base type, a record
subtype has the same alignment as the component with the highest alignment
requirement.

When a record representation clause that does not contain an alignment clause applies
to its base type, a record subtype has the same alignment as the component wvith the
highest alignment requirement which has not been overridden by its component clausc.

When a record representation clause that contains an alignment clause applies to its, bac
type, a record subtype has an alignment that obeys the alignment clause.

Object address: Provided its alignment is not constrained by a representation clause,c the
address of an object of a record subtype is a multiple of the alignment of the
corresponding subtype.

5 Conventions for Implementation-Generated Names

Special record components are introduced by the Compiler for certain record type
definitions. Such record components are implementation-dependent; they are used by
the Compiler to improve the quality of the generated code for certain operations on the
record types. The existence of these components is established by the Compiler
depending on implementation-dependent criteria. Attributes arc defined for referring to
them in record representation clauses. An error message is issued by the Compiler if the
user refers to an implementation-dependent component that does not exist. If the
implementation-dependent component exists, the Compiler checks that the siorage
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location specified in the component clause is compatible with the trcatmcnt ol this
component and the storage locations of other components. An error messagc is iSSuCd it
this check fails.

There are four such attributes:

TRECORDSIZE For a prefix T that denotes a record type. This attribute
refers to the record component introduced by the Compili
in a record to store the size of the record object. This
component exists for objects of a record type with
defaulted discriminants when the sizes of the rccord objcctx
depend on the values of the discriminants.

'VARIANTINDEX For a prefix T that denotes a record type. This attribute
refers to the record component introduced bh the Compilci
in a record to assist in the efficient implementation o!
discriminant checks. This component exist.s for objects ol J
record type with variant type.

C'ARRAYDESCRIPTOR For a prefix C that denotes a record component of an arra\
type whose component subtype definition depends on
discriminants. This attribute refers to the record
component introduced by the Compiler in a record to store
information on subtypes of components that depend on
discriminants.

CRECORDDESCRIPTOR For a prefix C that denotes a record component ofa record
type whose component subtype definition depends on
discriminants. This attribute refers to the record
component introduced by the Compiler in a record to xttiC
information on subtypes of componcnts that depend on
discriminants.
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6 Address Clauses

6.1 Address Clauses for Objects

An address clause can be used to specify an address for an object as described in [13.51.
When such a clause applies to an object no storage is allocated for it in the program
generated by the Compiler. The program accesses the object using the address specified
in the clause.

An address clause is not allowed for task objects, nor for unconstrained records whose
maximum possible size is greater than 8 Kbytes.

6.2 Address Clauses for Program Units

Address clauses for program units are not implemented.

6.3 Address Clauses for Entries

Address clauses for entries arc not implemented.
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7 Restrictions on Unchecked Conversions

Unconstrained arrays arc not allowed as target types.

Unconstrained record types without defaulted discriminants are not allo)\\d as tar~ct
types.

If the source and the target types arc each scalar or access types, the sizes of thc objects
of the source and target types must he equal.. If a composite type is used either as the
source type or as the target type this restriction on the size does not apply.

If the source and the target types are each of scalar or access type or it they are both of
composite type, the effect of the function is to return the operand.

In other cases the effect of unchecked conversion can be considered as a copy:

" if an unchecked conversion is achieved of a scalar or access source type to a
composite target type. the result of the function is a copy of the source operand: the
result has the size of the source.

" if an unchecked conversion is achieved of a composite source type to a scalar or
access target type, the result of the function is a copy of the source operand: the
result has the size of the target.
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8 Input-Output Packages

The predefined input-output packacs SEQUENTIA_.I0 114.2.31, DIRl _ l() 114.2.5j.
TEXT io [1-1.3.101 and TOEXCEIPTIONS [14.51 are implemented as described in the
Language Reference Manual.

The package LOW LV EVL IO [14.61, which is concerned with low-level machine-
dependent input-output, is not implemented.

8.1 NAME Parameter

The NAME parameter supplied to the Ada procedures CRI,,k\I- or N 14.2.11 L m-
be a string which defines a legal path name under AIX.

8.2 FORM Parameter

The FORM parameter comprises a set of attributes formulated according to the lexical
rules of [21, separated by commas. The FORM parameter may be given as a null string
except when DIRECT 10 is instantiated with 'n unconstrained type; in this case the
record size attribute must be provided. Attributes are comma-separated; blanks may bc
inserted between lexical elements as desired. In the descriptions below the meanings of
nantral,positive, etc., are as in Ada; attribute keywords (represented in upper case) are
'dentifiers 12.31 and as such may be specified without regard to case.

USE-ERROR is raised if the I1ORM parameter does not conform to these rules.

The attributes are as follows:

8.2.1 File Protection

These attributes are only meaningful for a call to the CRIIAII. procedure.

File protection involves two independent classifications. The first classification is related
to who may access the file and is specified by the kevwords:

OWNER Only the owner of the directory mav access this file.

GROUP Only the members of a prcIefined group of users m'i\ access
this file.
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WORLD An% user may access this file.

For each type of user Aho may access a file there are various access rigts. and this, trIn"~
the basis for the second classitication. In general, there are four types of access right.
specified by the qualifiers:

READ 'The user i-w read from the external file.

WVRI TE T c user ma\ .kritc to the external file.

EXECt-TE The user mA.; execute programs stored in the external tile.

\ONE The U ,cr has no access rights to the external tile. JThis access
rig~ht negaItes any pmr riilgs.

More than one access, ng,_ht may he relevant for a particular file. in which ease 11he
qualifiers are linked %%it h undcrscorcs (_)

For example. suppose that the \Y)RtI) may execute a program in an external tile. but
onlk ihe t)\'sl R ma% rnndit\ the tile.

WOR LD = > EXECUTE. OWNER = > READWR ITEEXECUTE.

Repetition of the same qualifier within the attributes is illegal:

WVORLD => EXECUTE-EXECUTE, - NOT legal

but repetition of the entire at tribute is allowe%-d:

WORLD = > EXECUTE. WORLD = > EXECUTE., - Leteal

8.2.2 File Sharing

An external file can be shared, which means associated simultaneou.lk with several
logical file objects created by the 0111-N and CRAEprocedures,.

The file sharing attribute may restrict or suppress this capability h\, specilving! one oft hc
following access modes:
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NOT SHARED Exclusie access - no other logical tile may be
associated with the external file

SHARED = > READERS Only hgical files opened with mode IN arc
all owed

SHARED = > SINGLEWRITER Only logical files opened with mode IN and at
most onc with mode INOUT or OUT are aflomcd

SHARED = > ANY No restriction

The exception USEERROR is raised if, for an external file already associated with an
Ada file object:

" a further OPEN or CREAIT specifies a file sharing attribute different from the
current one

" a further OPEN, CREATE or RES- violates the conditions imposed b% the current
file sharing attribute.

The restrictions imposed bv the file sharing attribute disappear when the last logical tile
object linked to the external file is closed.

The file sharing attribute provides control over multiple accesses within the program to a

given external file.

This control does not extend to the whole system.

The default value for the file sharing attribute is SIIAII) => ANY

8.2.3 File Structure

Text Files

There is no FORM parameter to define the structure of text files.

A text file consists of a sequence of bytes holding the ASCII codes of characters.

The representation of Ada-terminators depends on the file's mode (IN or o0 '1 ) and
whether it is associated with a terminal device or a disk file:
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" Disk files

end of line: ASCILIT
end of page: ASCII IF ASCHIAl
end of file: A\SCllLIT

" Terminal device with mode IN

end of line: ASCIIAlT
end 01 page: .*S( 1H
end of file: ASCIIKYI0

" Terminal dev ice with mode OAI

end of line: AS('IE
end of page: ASC'llll ASCIIAT1
end of file: *\SCIA 1.)ASCII.Fl

Bin arq Files

Two FORM attributes, REC1(ORI)_SI/: aind RECORDUNIT, control the structure of
binary files.

A binarv file can he viewed as a sequence (sequential access) or a set (direct access) of
consecutive RECORDS.

The structure of such a record is:

[HEADER I OBJECT [ UNUSI)_ I'ARIJ

and it is formed from up to three items:

" an OBJECT with the exact binary representation ol the Ada object in the CXCCU1t11bIc
program, possibly including an object descriptor

" a I[EADER consistint, of two fields (each of 32 bits):

-the length of the object, in bytes when the object is a record Lind in bit~s\%hl

the object is an arraky

-the length of the descriptor in bytes

" an tJNUSFI) _PART of variable size to permit full control of the record", SI/c
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The HEADER is implemented only if the actual parameter of the instantiation of the 10
package is unconstrained.

The file structure attributes take the form:

RECORD SIZE = > sizein_bytes
RECORD UNIT => sizein_bytes

Their meaning depends on the object's type (constrained or not) and the file access mode
(sequential or direct access):

a) If the object's type is constrained:

The RECORD ENIT attribute is illceal

If the RECORD SIZE attribute is omitted, no UNUS-It) IA.,\R I will hc
implemented: the default RIECORDSIZE is the object's size

If present. the RECORD_SIZE attribute must specify a record si/c grcatcr Him)
or equal to the object's size, otherwise the exception tS-HROR will hc
raised

b) If the object's type is unconstrained and the file access mode is direct:

The RECORD UNIT attribute is illegal

The RECORD SIZE attribute has no default value, and if it is not specified. a
USEERROR will be raised

An attempt to input or output an object larger than the given RECII)_.l/t
will raise the exception DATA_ERROR

c) If the object's type is unconstrained and the file access mode is sequential:

The RECORD-SIZE attribute is illegal

The default value of the RECORDUNIT attribute is I (byte)

The record size will be the smallest multiple of the specified (or dclault)
RECORI)_UNIT that holds the object and its header. This is the onlx casc
where records ofa file may have different sizes.
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8.2.4 Butering

The buffer size can he specified hv the altrihute

BUFFE'_ SIZI" = > size in bytes

The default value for BJUFFF.I,_SlZI- is 0 (which means no bulfering) for tcrminal
devices; it is 1 block for disk files.

8.2.5 Appending

Only to be used with the procedure OP:N, the format of this attribute is simply

APPEND

and it means that any output will be placed at the end of the named external file.

In normal circumstances, when an external file is opened, an index is set which points to
the beginning of the file. If the APPEND attribute is present for a sequential or for a te\t
file, then data transfer will commence at the end of the file. For a direct actc,, file. th,
value of the index is set to one more than the number of records in the cxtcrnal tilc.

This attribute is not applicable to terminal devices.

8.2.6 Blocking

This attribute has two alternative forms:

BLOCKING.
or

NON I3LOCKING .

This attribute specifies the 10 system behavior desired at any moment that a request for
data transfer cannot be fulfilled. The stoppage may be due, for example, to the
unavailability of data, or to the unavailability of the external file device.

NON BLOCKING

If this attribute is set, then the task that ordered the data transfer is suspended -
meaning that other tasks can execute. The suspended task is kept in a 'ready' state.
together with other tasks in a ready state at the same priority level (that is. it is
rescheduled).
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When the suspended task is next scheduled, the data transfer request is reactiatcd.
If ready, the transfer is activated, othcrwise the rescheduling is repeated. Control
returns to the user program after completion of the data translcr.

BLOCKLVG

In this case the task waits until the data transfer is complete, and all other ta.sks ale
suspended (or 'blocked'). The system is busy waiting.

The default for this attribute depends on the actual program: it is ,O('KIN(I for
programs without task declarations and NONBLOCKING for a program containing
tasks.

8.2.7 Terminal Input

This attribute takes one of two alternative forms:

TERMINAL INPUT => LINES,
TERMINALINPUT => CILIA ACT-RS.

Terminal input is normally processed in units of a line at a time., where a line is delimited
by a special character. A process attempting to read from the terminal as an external file
will be suspended until a complete line has been typed. At that time, the outstanding
read call (and possibly also later calls) will be satisfied.

The first option specifies line-at-a-time data transfer, which is the default case.

The second option means that data transfer is character by character, and so a complete
line does not have to be entered before the read request can be satisfied. For this option
the BUFFERSIZE (see section 8.2.4) must be zero.

The TERMINAL._INPUT attribute is only applicable to terminal devices.

8.3 STANDARDINPUT and STANDARD OUTPUT

The Ada internal files STANDARD INPUT and STANDARD_OUIPUT are associated
with the external streams stdin and stdout, respectively. By default under AIX the sdin
and stdout streams are defined to be the terminal, but the user may redefine them by,
using the 10 redirection symbols (<, > and > >). The < (less than) symbol can be used
to take input from a file. The > (greater than) symbol can be used to send output to a
file, overwriting any original contents. The > > s1mbol'can be used to append output to
a file.
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8.4 USE ERROR

The following conditions will cause iSFl_ ROR to be raised:

" Specifying a FORM parameter whose syntax does not conform to the rules iven
above.

" Specifying the RECORDSIZI FORM parameter attribute to have a value of zero, or

failing to specify RF.CORDSIZE for instantiations of DIR-("_O l) for unconstrained
types.

" Specifying a RECORDSIZI FORM parameter attribute to have a value lcss than
that required to hold the element for in,,tantiations ot )tRlTIC) and
SEQUENTIAL_10 for constrained type.,.

" Violating the file sharing rules stated above.

" Errors detected whilst reading or writing (e.g. writing to a file on a read-onl, disk).

8.5 Text Terminators

Line terminators 114.31 are implemented using the ASCII.NL character OA (hexadecimal)
and are implied by the end of physical record.

Page terminators [14.31 are implemented using the ASCII.NI character (C (hexadecimal).

File terminators [14.31 are implemented using the ASCII.EOT character 04 (hexadecimal)
and are implied by the end of physical file.

The user should avoid the explicit output of the character ASCII.NI' C]. as this will not
cause a page break to be emitted. If the user explicitly outputs the character ASIIL.,
this is treated as a call of NEWtINE 114.3.41.
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9 Characteristics of Numeric Types

9.1 Integer Types

The ranges of values for integer types declared in package STANDARD arc as

SHORT_SIHORT INTEGE:R -128.. 127 --- 2'7 .. 2 -7

SHORT INTEGER -32768.. 32767 -- *.2- 15.. *-15 1

INTEGER -2147483648..2147483647 -- -2* *31 .. 2', I1

For the packages DIRI-CT 10 and TIXT_10, the ranges of values for type,, CO)UNT and
POSITIVE COUNT are as follows:

COUNT. 0. 214743 647 --(.. 2"* 1 - I

POSITIVE COUNT .. 2147483047 -- 1 .. 2-31 -

For the package II XI_ 10. the range olvalues for the type I11-11) is as lollos,:

FIELD 0.. 255 -- W. 2**s - 1
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9.2 Floating Point Type Attributes

SHORT FLOAT

DIGITS 0
MANTISSA 21
EMAX 84
EPSILON 2.0 -20 54L--7
SMALL 2.0 -85 2.isla-26
LARGE 2.0 84 * (1.0 - 2.0 * -21) 1.931-+25
SAFEEMAX 252
SAFE_SMALI. 2.6 -253 h.91i-7
SAFE LARGE 2.0 252 * (1.0-2.0* -21) -.24E+ '
FIRST -2.0 252 (1.0 - 2.0 -24) -7.24E+75
LAST 2.0** 252 *(10 - 2.0 -24) 7.24F+75
MACHINE RADIX 16
MACHINE MANTISSA 6
MACHINEEMAX 03
MACHINEEMIN -64
MACHINEROUNDS [AL .S F
MACHINEOVERFLOWS IRUE
SIZE 32
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FLOAT
,\pproxim~atc

\ ilue
DIGITS 15
MANTISSA 5I
EMAX 204
EPSILON 2.0 -50 .881-10
SMALL 2.0 -205 1.941-,2
LARGE 2.0 204 * (1.0- 2.0 -51) 2.571+6
SAFE EMAX 252
SAFESMALL 2.) * -253 II7-
SAFELARGE 2.0 252 * (1.0 - 2.0* - 2-+-
FIRST -2.0 252 (1.0-2. -5o -.--
LAST 2.0 252 * (1.0 -2.0 -5() 7.2-11 + 5
MACHINE RAI)IX 10
MACHINEMANIISSA 14
MACHINEEMAX 03
MACHINEEMIN -,4
MACHINEROUNDS FALSE
MACHINE_OVERFLOWIS TRUE
SIZE 64
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LONGFLOAT

\pproxilmltIC

DIGITS 18
MANTISSA ,1
EMAX 244
EPSILON 2.0 -60 8.07E- 19
SMALL 2.0 -245 1.77E-74
LARGE 2.0 * 244 * (1.0- 2.0** -61) 2.83E+ 73
SAFE- EMAX 252
SAFESMALL 2.0 -253 6,91 E-77
SAFELARGE 2.0 * 252 * (1.0 - 2.0 -61) 7.2-41:+75
FIRST -2.0 252 * (1.0 -2.0* -112) -7.241:+-7i
LAST 2.0" 252 * (1.0 -2.0* -112) 7.241 -+75
MACHINE RAI)IX 1,
MACHINEMANTISSA 28
MACHINEEMAX 03
MACIIINE I-MIN -64
MACIlINEROUNDS I SI:
MACHIN I OVIERI:I.(\S [R 'I
SIZE 12'

9.3 Attributes of Type DURATION

DURATION'DEI.I'A 2.0 * -14
DURATION*SMAI.I, 2,0* -14
DURATION'LARGE 131072.0DURATION'FIRS[ - 131(072.0
DURATION'LAST 131071.0
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10 Other Implementation-Dependent Characteristics

10.1 Characteristics of the Heal)

All objects created by allocators go into the program heap. In addition, portions of the
Ada Run-Time Executive's representation of task objects. including the task stack., arc
allocated in the program heap.

All objects on the heap belonging to a givcn collection have their storage reclaimed of
exit from the innermost block statement, subprogram body or task body that cncloscs [h,,:
access type declaration associated with the collection. For access types declared at the
library level, this deallocation occurs only on completion of the main program.

There is no further automatic storage reclaimation performed, i.e. in effect, all access
types are deemed to be controlled [4.81. The explicit deallocation of the object
designated by an access v'alue can be achieved by calling an appropriate instantiation or
the generic procedure UNCI- CK-) D-ALLOCATION.

Space for the heap is initially claimed from the system on program start up and
additional space may be claimed as required when the initial allocation is exhausted. Th
size of both the initial allocation and the size of the individual increment., claimed trolm
the system may be controlled bv the Binder options SIZE and INCRMI.Nl.
Corresponding run-time options also exist.

On an extended architecture machine space allocated from the program heap may be
above or below the 16 megabyte virtual storage line.

10.2 Characteristics of Tasks

The default initial task stack size is 16 Kbvtes, but by using the Binder option TASK the
size for all task stacks in a program may be set to any size from 4 Kbvtes to 16 Mbytes. A
corresponding run-time option also exists.

If a task stack becomes exhausted during execution, it is automatically extended using
storage claimed from the heap. The TASK option specifies the minimum size of such an
extension, i.e. the task stack is extended by the size actually required or by the value o1
the TASK option, whichever is the larger.
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Timeslicing is implemented for task scheduling. The default time slice is 10)0
milliseconds, but by using the Binder option SLICE the time slice may be sct to an,
multiple of 1) milliseconds. A corresponding run-time option also exists. It is also
possible to use this option to specify no timeslicing, i.e. tasks are scheduled only at
explicit synchronisation points. Timeslicing is started only upon activation of the first
task in the program, so the SLICE option has no effect for sequential programs.

Normal priority rules are followed for preemption, where P'RIORITY values run in the
range 1 .. 10. All tasks with "undefined" priority (no pragma PRIORITY) are considcrcd
to have a priority ol 0).

The minimum timcahle delay is 10) milliseconds.

The maximum number o'active tasks is limited only hv memory usage. Tasks release
their storage allocation as soon as they hae terminated.

The acceptor of a rende^ous executes the accept body code in its o%% n stack. A
rendezvous with an empty accept body (c.g. for svnchronisation) need not cause a contcm
swit 2h.

The main program waits for completion of all tasks dependent on lihrar, packages hefo)r
terminating. Such tasks may select a terminate alternative only alter comn)letion of the
main program.

Abnormal completion of an aborted task takes place immediately, except when the
abnormal task is the caller of an entry that is engaged in a rendezvous. Any such task

becomes abnormally completed as soon as the rendezvous is completed.

If a gloval deadlock situation arises because every task (including the main program) is
waiting for another task, the program is aborted and the state of all tasks is displayed.

10.3 Definition of a Main Program

A main program must be a non-generic. paramcterlcss. library procedure.

10.4 Ordering of Compilation Units

The Alsvs IBM 370 AIX Ada Compiler imposes no additional ordering constraints otn
compilations beyond those required by the language.
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Inder



Main program STANDARDINPUT 46
definition 53 STANDARD OUTPUT 46

String literal 3
Numeric types Subprogram-name 2, 3

characteristics 48 SUPPRESS 5
Fixed point types 51 SYSTEM package 6
Floating point types 49
integer types 48 TASK option 52

Tasks
PACK 5 characteristics 52

POSITIVE-COUNT 48 Timeslicin' 53
Pragma INLINE 2 Text terminators 47
Pragma INTERFACE 2 TEXT_10 40, 4S

lancuai~e name 2
subprogramname 2 Unchecked concrions 31

Praema INTERFACENAME 2 restrictions 39
string. iteral 3 USEERROR 40, 47
subprogramname 3

Pragmas VARIANT_!NDEX attributc 3-
IMPROVE 5
INDENT 4
INTERFACE 2
INTERFACE NAME 3
PACK 5
PRIORITY 5, 53
SUPPRESS 5

PRIORITY 5
PRIORITY pragma 53

RECORD DESCRIPTOR attribute 37
RECORDSIZE attribute 37, 40, 47
Representation attributes 5
Representation clauses 8

restrictions 8

SEQUENTIAL 10 40

SHORT FLOAT 49
SHORT INTEGER 4S
SHORTSHORTINTEGER 48

SLICE option 53
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NCC VSR ADDENDUM

This Addendum to the ACVC 1.11 VSR clarifies some items which are contained within the
standard pro-forma Validation Summary Report as supplied by the Ada Maintenance Organisation
(AMO).

In line with AJPO regulations the contents of the VSR have not been altered in order to keep
consistency between the different AVF's.

The points raised in this addendum are being addressed by the AMO in future issues of the VSR.

1 Chapter 1 of the VSR does not indicate how 'inapplicable' tests are to be analysed. The
analysis is undertaken as follows:

'Each inapplicable test is checked to ensure that this behaviour is consistent with the given
reasons for its inapplicability'.

2 The Test counts for this VSR are as follows:

Total Tests Passed 3858

Total Tests Not Applicable 241

Total Tests Withdrawn 71

Total Tests 4170


