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DECLARATION OF CONFORMANCE

The following declaration of conformance was supplied by the customer.

Declaration of Conformance

Customer. Tartan, Inc.

Certificate Awardee: Tartan, Inc.

Ada Validation Facility: IABG mbH

ACVC Version: 1.11

Ada Implementation:

Ada Compiler Name and Version: Tartan Ada SPARC 680X0 version 4.2

Host Computer System: SPARC StationlELC SunOS vernion 4..1.1

Target Computer System: Motorola MVME134 (MC68020) (bare machine)

Declaration:

I, the undersigned, declare that I have no knowledge of deliberate deviations from the
Ada Language Standard ANSI/MIL-STD-181SA ISO 86S2-187 in the
implementation listed above.

Customer Signature Date
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CHAPTER 1

INTRODUCTION

The Ada implementation described above was tested according to the Ada
Validation Procedures (Pro90] 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
(Pro90]. 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
Computer and Software Engineering Division
Institute for Defense Analyses
1801 North Beauregard Street
Alexandria VA 22311-1772

1.2 REFERENCES

[Ada83] Reference Manual for the Ada Proarammina Lanauaae,
ANSI/MIL-STD-1815A, February 1983 and ISO 8652-1987.

[Pro90) Ada Comiler Validation Procedures, Version 2.1, Ada Joint
Program Office, August 1990.

[UG89] Ada Compiler Validation Capability User's Guide, 21 June 1989.
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INTRODUCTION

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 CHECK FILE 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 behavior 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 removing some inapplicable tests (see section 2.2 and (UG89]).

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 syotem to allow
transformation of Ada programs into executable form and
execution thereof.

Ada Compiler The means for testing compliance of Ada implementations,
Validation consisting of the test suite, the support programs, the ACVC
Capability user's guide and the template for the validation summary
(ACVC) report.

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

Ada Joint The part of the certification body which provides policy and
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INTRDUCTION

Program guidance for the Ads certification system.
Office (AJO)

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

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

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

Computer A functional unit, consisting of one or more computers and
System 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 Fulfillment 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
Conformance is realized or attainable on the Ada implementation for

which validation status is realized.

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

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

ISO International Organization for Standardization.

LRM The Ada standard, or Language Reference Manual, published as
ANSI/MIL-STD-1815A-1983 and ISO 8652-1987. Citations from
the LRM take the form "<section>.csubsection>:<paragraph>."

Operating Software that controls the execution of programs and that
System 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 A computer system where the executable form of Ada programs
Computer are executed.
System

Validated Ada The compiler of a validated Ada implementation.
Compiler

Validated Ada An Ada implementation that has been validated successfully
Implementation either by AVF testing or by registration [Pro90.
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INTRODUCTION

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 A test found to be incorrect and not used in conformity
test 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.
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CHAPTER 2

IMPLEMENTATION DEPENDENCIES

2.1 WITHDRAWN TESTS

The following tests have been withdrawn by the AVO. 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 02 August 1991.

E28005C B28006C C32203A C34006D C355081 C35508J
C35508M C35508N C35702A C35702B B41308B C43004A
C45114A C45346A C45612A C45612B C45612C C45651A
C46022A B49008A B49008B A74006A C74308A B83022B
B83022H B83025B B83025D B83026B C83026A C83041A
B85001L C86001F C94021A C97116A C98003B BA2011A
CB7001A CB7001B CB7004A CC1223A BC1226A CC1226B
BC3009B BDlB02B BDlBO6A ADIB08A BD2A02A CD2A2lE
CD2A23E CD2A32A CD2A4lA CD2A41E CD2A87A CD2BI5C
BD3006A BD4008A CD4022A CD4022D CD4024B CD4024C
CD4024D CD4031A CD4OS1D CD5111A CD7004C ED7005D
CD70CSE AD7006A CD7006E AD7201A AD7201E CD7204B
AD7206A BD8O02A BD8004C CD9005A CD9005B CDA201E
CE2107I CE2117A CE2117B CE2119B CE2205B CE2405A
CE3111C CE3116A CE3118A CE3411B CE3412B CE3607B
CE3607C CE3607D CE3812A CE3814A CE3902B

2.2 INAPPLICABLE TESTS

A test is inapplicable if it contains test objectives which are irrelevant
for a given Ada implementation. Reasons for a test's inapplicability may
be supported by documents issued by the ISO and the AJPO known as Ada
Commentaries and commonly referenced in the format AI-ddddd. For this
implementation, the following tests were determined to be inapplicable for
the reasons indicated; references to Ada Commentaries are included as
appropriate.

The following 201 tests have floating-point type declarations
requiring more digits than SYSTEM.MAX DIGITS:

C24113L..Y (14 tests) C35705L..Y (14 tests)
C35706L..Y (14 tests) C35707L..Y (14 tests)
C35708L..Y (14 tests) C35802L..Z (15 tests)
C45241L..Y (14 tests) C45321L..Y (14 tests)
C45421L..Y (14 tests) C45521L..Z (15 tests)
C45524L..Y (15 tests) C45621L..Z (15 tests)
C45641L..Y (14 tests) C46012L..Z (15 tests)
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IMPLEMENTATION DEPENDENCIES

The following 20 tests check for the predefined type LONG INTEGER; for
this implementation, there is no such type:

C35404C C45231C C45304C C45411C C45412C
C45502C C45503C C45504C C45504F C45611C
C45613C C45614C C45631C C45632C B52004D
C55807A B55B09C B86001W C86006C CD7101F

C35713B, C45423B, B86001T, and C86006H check for the predefined type
SHORT FLOAT; for this implementation, there is no such type.

C35713D and B86001Z check for a predefined floating-point type with a
name other than FLOAT, LONG FLOAT, or SHORTFLOAT; for this
implementation, there is no such type.

C45531M..P and C45532M..P (8 tests) check fixed-point operations for
types that require a SYSTEM.MAX MANTISSA of 47 or greater; for this
implementation, MAXMANTISSA is lis than 47.

C45536A, C46013B, C46031B, C46033B, and C46034B contain length clauses
that specify values for 'SMALL that are not powers of two or ten; this
implementation does not support such values for 'SMALL.

C45624A..B (2 tests) check that the proper exception is raised if
MACHINE OVERFLOWS is FALSE for floating point types and the results of
various- floating-point operations lie outside the range of the base
type; for this implementation, MACHINE-OVERFLOWS is TRUE.

B86001Y uses the name of a predefined fixed-point type other than type
DURATION; for this implementation, there is no such type.

CA2009A, CA2009C..D (2 tests), CA2009F and 3C3009C instantiate
generic units before their bodies are compiled; this implementation
creates a dependence on generic units as allowed by AI-0408 & AI-0506
such that the compilation of the generic unit bodies makes the instan-
tiating units obsolete. (see 2.3.)

CD1009C checks whether a length clause can specify a non-default size
for a floating-point type; this implementation does not support such
sizes.

CD2A53A checks operations of a fixed-point type for which a length
clause specifies a power-of-ten TYPE'SMALL; this implementation does
not support decimal "SMALLs. (See section 2.3.)

CD2A84A, CD2A84E, CD2A841..J (2 tests), and CD2A840 use length clauses
to specify non-default sizes for access types; this implementation
does not support such sizes.

CD2BSB checks that STORAGE ERROR is raised when the storage size
specified for a collection is-too small to hold a single value of the
designated type; this implementation allocates more space than was
specified by the length clause, as allowed by AI-00558.

The following 264 tests check operations on sequential, text, and
direct access files; this implementation does not support external
files:

CE2102A..C (3) CE2102G..H (2) CE2102K CE2102N..Y (12)
CE2103C..D (2) CE2104A..D (4) CE2105A..B (2) CE2106A..B (2)
C32107A..H (8) CE2107L CE2108A..H (8) CE2109A..C (3)
CE211OA..D (4) CE2111A..I (9) CE2115A..B (2) CE2120A..B (2)
CE2201A..C (3) nE2201D..E (2) C32201F..N (9) CE2203A
CE2204A..D (4) CE2205A CE2206A CE2208B
CE2401A..C (3) EE2401D CE2401E..F (2) EE2401G
CE2401H..L (5) CE2'03A CE2404A..B (2) CE2405B
CE2406A CE2407A..B (2) CE2408A..B (2) CE2409A..B (2)
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C12410A..B (2) CE2411 CZ3102A..C (3) CZ3102F..E (3)
CE3102J..K (2) CE3103A C93104A..C (3) C13106A..B (2)
CZ31O7B CE3108A..B (2) CZ3109A C33110A
CZ3111A..B (2) C33111D..Z (2) C23112A..D (4) CE3114A..B (2)
CE3115A CE3119A EZ3203A 313204A
CE3207A CZ3208A CE3301A 113301B
CE3302A CE3304A CE3305A CE3401A
CE3402A E3402B CE3402C..D (2) CE3403A..C (3)
CE3403E..F (2) CE3404B..D (3) CE3405A E3405B
CE3405C..D (2) CE3406A..D (4) CE3407A..C (3) CE3408A..C (3)
CE3409A CE3409C..E (3) EE3409F CE3410A
CE3410C..1 (3) EE341OF CE3411A CE3411C
CE3412A EE3412C CE3413A..C (3) CE3414A
CE3602A..D (4) CE3603A CE3604A..B (2) CE3605A..Z (5)
CE3606A..B (2) CE3704A..F (6) CE3704M..O (3) CE3705A..E (5)
CE3706D CE3706F..G (2) CE3804A..P (16) CE3805A..B (2)
CE3806A..B (2) CE3806D..E (2) CE3806G..H (2) CE3904A..B (2)
CE3905A..C (3) Cz3905L CE3906A..C (3) CE3906E..F (2)

CE2103A, CE2103B, and CE3107A expect that NAME ERROR is raised when an
attempt is made to create a file with an illegal name; this
implementation does not support the creation of external files and so
raises USE-ERROR. (See section 2.3.)

2.3 TEST MODIFICATIONS

Modifications (see Section 1.3) were required for 11 tests.

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.

B22003A B24007A B24009A B25002B B32201A B33204A
B33205A B35701A B36171A B36201A B37101A B37102A
B37201A B37202A B37203A B37302A 838003A B38003B
B38008A B380083 B38009A B38009B B38103A B38103B
B38103C B38103D B38103E 843202C B44002A 848002A
B48002B B48002D B48002E B48002G B48003E 349003A
B49005A B49006A B49006B B49007A B49007B B49009A
B4AO10C B54A20A B54A25A B58002A B58002B B59001A
B59001C B590011 B62006C B67001A B67001B 867001C
B67001D B74103E B74104A B74307B B83301A B85007C
B85008G BBS008H B91004A B91005A 95003A 895007B
B95031A B95074E BA1001A BC1002A BC1109A BC1109C
BC1206A BC2001E BC3005B BD2AO6A BD2803A BD2D03A
BD4003A BD4006A BD8003A

E28002B was graded inapplicable by Evaluation and Test Modification
as directed by the AVO. This test checks that pragmas may have
unresolvable argument@, and it includes a check that pragma LIST has
the required effect; but, for this implementation, pragma LIST has no
effect if the compilation results in errors or warnings, which is the
case when the test is processed without modification. This test was
also processed with the pragmas at lines 46, 58, 70 and 71 commented
out so that pragma LIST had effect.

Tests C45524A..K (11 tests) were graded passed by Test Modification
as directed by the AVO. These tests expect that a repeated division
will result in zero; but the Ada standard only requires that the
result lie in the smallest safe interval. Thus, the tests were
modified to check that the result was within the smallest safe
interval by adding the following code after line 141; the modified
tests were passed:

LSIF VAL <- F' SAFE-SMALL THEN COMMENT ("UNDERFLOW SEEMS GRADUAL");
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IMPLEMENTATION DEPENDENCIES

C83030C and C86007A were graded passed by Test Modification as
directed by the AVO. These tests were modified by inserting "PRAGMA
ELABORATE (REPORT);" before the package declarations at lines 13 and
11, respectively. Without the pragma, the packages may be elaborated
prior to package report's body, and thus the packages' calls to
function Report. IdentInt at lines 14 and 13, respectively, will raise
PROGRAM ERROR.

B83E01B was graded passed by Evaluation Modification as directed by
the AVO. This test checks that a generic subprogram's formal parameter
names (i.e. both generic and subprogram formal parameter names) must
be distinct; the duplicated names within the generic declarations are
marked as errors, whereas their recurrences in the subprogram bodies
are marked as "optional" errors--except for the case at line 122,
which is marked as an error. This implementation does not additionally
flag the errors in the bodies and thus the expected error at line 122
is not flagged. The AVO ruled that the implementation's behavior was
acceptable and that the test need not be split (such a split would
simply duplicate the case in B83EOlA at line 15).

CA2009A, CA2009C..D (2 tests), CA2009F and BC3009C were graded
inapplicable by Evaluation Modification as directed by the AVO. These
tests instantiate generic units before those units' bodies are
compiled; this implementation creates dependences as allowed by Al-
00408 & AI-00506 such that the compilation of the generic unit bodies
makes the instantiating units obsolete, and the objectives of these
tests cannot be met.

BC3204C and BC3205D were graded passed by Processing Modification as
directed by the AVO. These tests check that instantiations of generic
units with unconstrained types as generic actual parameters are
illegal if the generic bodies contain uses of the types that require
a constraint. However, the generic bodies are compiled after the units
that contain the instantiations, and this implementation creates a
dependence of the instantiating units on the generic units as allowed
by AI-00408 & Al-00506 such that the compilation of the generic bodies
makes the instantiating units obsolete--no errors are detected. The
processing of these tests was modified by compiling the seperate files
in the following order (to allow re-compilation of obsolete units),
and all intended errors were then detected by the compiler:

BC3204C: CO, Cl, C2, C3M, C4, CS, C6, C3M
BC3205D: DO, DlM, D2, DIM

BC3204D and BC3205C were graded passed by Test Modification as
directed by the AVO. These tests are similar to BC3204C and BC3205D
above, except that all compilation units are contained in a single
compilation. For these two tests, a copy of the main procedure (which
later units make obsolete) was appended to the tests; all expected
errors were then detected.

CD2A53A was graded inapplicable by Evaluation Modification as directed
by the AVO. The test contains a specification of a power-of-ten value
as small for a fixed-point type. The AVO ruled that, under ACVC 1.11,
support of decimal smalls may be omitted.

AD9001B and AD9004A were graded passed by Processing Modification as
directed by the AVO. These tests check that various subprograms may
be interfaced to external routines (and hence have no Ada bodies).
This implementation requires that a file specification exists for the
foreign subprogram bodies. The following cormand was issued to the
Librarian to inform it that the foreign bodies will be supplied at
link time (as the bodies are not actually needed by the program, this
command alone is sufficient):

interface -sys -L-library ad900lb & ad9004a
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C92103A, C22103B and CZ3107A were graded inapplicable by Rvaluation
Modification as directed by the AVO. The toots abort with an unhandled
exception when USE ERRR Js raised on the attempt to create an
external file. This To acceptable behavior because this implementation
does not support external files (cf. 11-00332).
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CHAPTER 3

PROCESSING INFORMATION

3.1 TESTING ENVIRONMENT

The Ada implementation tested in this validation effort is described

adequately by the information given in the initial pages of this report.

For technical information about this Ada implementation, contact:

Mr Ron Duursma
Director of Ada Products
Tartan, Inc.
300 Oxford Drive
Monroeville, PA 15146
USA
Tel. (412) 856-3600

For sales information about this Ada implementation, contact:

Ms. Marlyse Sennett
Director of Sales
Tartan, Inc.
12110 Sunset Hills Road
Suite 450
Reston, VA 22090
USA
Tel. (703) 715-3044

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

3.2 SUMMARY OF TEST RESULTS

An Ada Implementation passes a given ACVC version if it processes each test
of the customized test suite in accordance with the Ada Programming
Language Standard, whether the test is applicable or inapplicable;
otherwise, the Ada Implementation fails the ACVC [Pro90].

For all processed tests (inapplicable and applicable), a result was
obtained that conforms to the Ada Programming Language Standard.

The list of items below gives the number of ACVC tests in various
categories. All tests were processed, except those that were withdrawn
because of test errors (item b; see section 2.1), those that require a
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floating-point precision that exceeds the implementation's maximum
precision (item e; see section 2.2), and those that depend on the support
of a file system -- if none is supported (item d). All tests passed, except
those that are listed in sections 2.1 and 2.2 (counted in items b and f,
below).

a) Total Number of Applicable Tests 3552
b) Total Number of Withdrawn Tests 95
c) Processed Inapplicable Tests 58
d) Non-Processed I/O Tests 264
e) Non-Processed Floating-Point

Precision Tests 201

f) Total Number of Inapplicable Tests 523 (c+d+e)

g) Total Number of Tests for ACVC 1.11 4170 (a+b+f)

3.3 TEST EXECUTION

A magnetic data cartridge containing the customized test suite (see section 1.3)
was taken on-site by the validation team for processing. The contents of
the magnetic data cartridge were loaded directly onto the host computer.

The tests were compiled and linked on the host computer system, as
appropriate. The executable images were transferred to the target computer
system by the communications link, an RS232 Interface, and run. The results
were captured on the host computer system.

Testing was performed using coemand 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. The options invoked explicitly for validation testing
during this test were for compiling:

-f forces the compiler to accept an attempt to compile a unit
imported from another library which is normally prohibited.

-c suppresses the creation of a registered copy of the source

code in the library directory for use by the REMAKE and MAKE
subcommands.

-La forces a listing to be produced, default is to only produce a
listing when an error occurs.

No explicit Linker options were used.

Test output, compiler and linker listings, and job logs were captured on
magnetic data cartridge and archived at the AVF. The listings examined on-site
by the validation team were also archived.
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MACRO PARAMETERS

APPENDIX A

MACRO PARAMETERS

This appendix contains the macro parameters used for customizing the ACVC.
The meaning anid purpose of these parameters are explained in [UGS9]. The
parameter values are presented in two tables. The first table lists the
values that are defined in terms of the maximum input-line length, which is
the value for $MAX --IN LEN--also listed here. These values are expressed
here as Ada string aggregates, where "V" represents the maximum input-line
length.

Macro Parameter Macro Value

$MAX-IN LEN 240

SBIG 101 (l..V-l m 'A', V - '1'1)

$BIG-ID2 (l..V-1 ->'A', V - 2'1)

$BG-D3(1..V/2 ->'A') 1 3'
$BIG 13(1. .V-1-V/2 =>'A')

$BIGID4(l..V/2 -> WA) &'4' &
$DIG 04(1. .V-l-V/2 m>'A')

$BIG-INT LIT (l..V-3 -> 0') " 298"

$BIG REAL LIT (l..V-5 -> 0') & 690.0"

$BIG-STRING1 two & (l..V/2 -> WA) &

$BIG-STRING2 ' & (l..V-1-V/2 -> 'A') & '1'&

$BLANKS (l..V-20 -

$MAX-LZNINT-BASED -LITERAL
"2:" & (1..V-5 1 0') & 11:"

$MAX LEN REAL BASED -LITERAL
160& (1..V-7 >''&FE:

$MAX-STRING-LITERAL ''&(l..V-2 ->'A') IN
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The following table list* all of the other macro parameters and their
respectivye values.

Macro Parameter Macro Value

$ACC SIZE 32

$ALIGNMENT 4

$COUNT LAST 2147483646

$DEFAULT HMNSIZE 1 000 000

$DEFAULT-STOR UNIT 8

$DEFATJLT SYS NAME MC68020

$DZLTA-DOC 201.00Z-31

$ENTRY-ADDRESS SYSTEM. ADDRESS-*(26#F0#)

$ENTRYADDRESSI SYSTEM.ADDESS(16*Fl*)

SENTRY-ADDRESS2 SYSTEN.ADDRESS-*(161F2#)

$FIELD LAST 240

$FILE-TERMINATOR 11

$FIXED-NAME NO SUCH-TYPE

SFLOAT NAME NO SUCH TYPE

$FORM-STRING "

$FORM-STRING2 "CANNOT RESTRICT FILE CAPACITY"

$GREATER THAN DURATION 100.

$GREATER THAN DURATION BASE LAST
1o005000.0

$GREATER THAN FLOAT BASE LAST
1.33+39

$GB.EATER THAN FLOAT SAFE LARGE
1 .UE+38

$GREATER THAN SHORT FLOAT SAFE LARGE
1.031+38

$HIGH-PRIORITY 200

$ ILLEGAL-EXTERNAL-FILE NAME 1
YLLEGALEZXTERNALFILE-NAME1

$ ILLGAL-EXTERNAL VILE NAM2
YLLEGAL-EXTERNAL FILE-NAME2

$ INAPPROPRIATE LINE LENGTH
-1

$ INAPPROPRIATE WAGE -LENGTH
-1
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SINCLUDE-PRAGMA1 PRAGNA INCLUDE (-A28006D . TST-)

$INCLUDZEPRAGMA2 PRAGNA INCLUDE ("32800671. TST-)

$ INTEGER FIRST -2147483648

SINTEGER LAST 2147483647

$INTGERLAST-PLUS 1 2147483648

$ INTERFACE LANGUAGE C

51.355 THAN DURATION -100 000.0

$LESSTHANDURATION BASE FIRST
-- 160-000-000.0

SLINE TERMINATOR v

SLOW-PRIORITY 10

SMACHINE CODE STATEMENT
Two _Opnds (HOVE L, (110,2), (ARIDEC,al));

SNACHINE CODE-TYPE Address-Mode

SMANTISSA-DOC 31

$NAX DIGITS 15

SMAX-INT 2147483647

SMAX-INTPLUS 1 2147483648

SHIN-INT -2147483648

$NAME 'BYTE INTEGER

SNAME-LIST NC68020

$NEG-BASED INT 8#777777777776#

SNEW-MEN SIZE 1000000

SNEW STOR UNIT 8

$NEW-SYS NAME MC68020

$PAGE-TERMINATOR 0

E~CORD-DEFINITION record Operation: Instruction Mnemonic;
Operaridi: operand; end record;

$RECORD-NAME One Onds

$TASK-SIZE 96

$TASK STORAGE -SIUE 4096

$TICK 0.01

$VARIABLE ADDRESS SYSTEM.ADDRESS *(16#COOOO#)

SVARIABLE-ADDRESS1 SYSTEM.ADDRESS' (16#C0004#)

$VARIABLE-ADDRZSS2 SYSTEN.ADDRESS *(161CO008#)
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APPENDIX B

COMPILATION AND LINKER SYSTEM OPTIONS

The compiler and 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 compiler documentation and
not to this report.
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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, are outlined
below for convenience.

package STANDARD is

tiype BYTE INTEGER is range -128 .. 127;
type SHORT INTEGER is range -32768 .. 32767;
type INTEGTR is range -2_147483648 .. 2147 483 647;

type FLOAT is digits 6 range -16#0.FFF FFF#E+32 .. 16#0.FFF FFF#E+32;
type LONG FLOAT is digits 15 range -1610.FFFF _FFFFFF8_E+256

l#0.FFFFFFFF-FFFF8#E+256 ;

type DURATION is delta 0.0001 range -86400.0 .. 86400.0;

STANDARD;
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Chapter 4
Compiling Ada Programs

The tada 68 OxO command is used to compile and assemble Ada compilation units.

4.1. THE tada68OxO COMMAND FORMAT
The tada68x0 command has this forma

% tada680x0 Coption.. file.. option...]

t ada68OxO invokes the MC68OX0-targeted compiler. Replace the 'Y" in tada680xO with the ap-
propriate digit to specify the target processor for which the compiler is to generate object code. tada68020
specifies the MC68020 processor. tada603O specifies the MC68030 processor. tada68O4O specifies the
MC68040 processor.

Arguments that start with a hyphen at interpreted as options; otherwise, they represent filenames. There
must be at least one filename, but there need not be any options. Options and fdenames may appear in any order,
and all options apply to all filenames. For an explanation of the available options, see Section 4.

If a source tile does not reside in the directory in which the compilation takes place, the fle must include a
path sufficient to locate the ile. It is recommended that only one compilation unit be placed in a file.

If no extension is sup :: ith the tile name, a default extension of .ada will be supplied by the compiler.

Files are processed in me order in which they appear on the command line. The compiler sequentially
processes all compilation units in each tile. Upon successful compilation of a unit

" The library database, Lbrry. Db, is updated with the new compilation time and any new dependencies.
* One or more separate compilation files and/or object files ae generated.

If no errors are detected in a compilation unit, tada68OxO produces an object module and updates the library.
I any error is detected, no object code file is produced, a souce listing is produced, and no library entry is made
for that compilation unit If warnings ar generated, both an object code file and a soure listing are produced.
For further details about the process of updating the library, files generated, replacement of existing files, and
possible error conditions, see Sections 4.3 through 4.5.

The output from tada68OxO is a file of type .stof or .tof, for a specification or a body unit respec-
tively, containing object code. Some other files we generated as well. See Section 4.4 for a list of extensions of
files that may be generated

The compiler is capable of limiting the number of library units that become obsolete by recognizing
refinemenzs. A library unit is a refineent of its previously compiled version if the only changes that were made
are:

* Addition or deletion of comments.
* Addition of subprogram specifications after the last declaraive item in the previous version.

An option is required to cause the compiler to detect refinements. When a refinement is detected by the
compiler, dependent units am not marked as obsolete.
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that has incorrect address modes. An error message is issued for any incorrect
machine code insertion. With the default, the compiler attempts to generate extra
ilstuctions to fix incorrect address modes in the array aggregates operand field.

-Mw The compiler attempts to fenerate extra instructions to fix incorrect address
modes. A warning message is issued if such aftup is required. With the default,
the compiler attempts to generate extra insructions to fix incorrect address modes
in the array aggregates operand field.

-Opn Control the level of optimization performed by the compiler, requested by n. The
optimization levels available are:

n =0 Minimum - Performs context determination, constant folding,
algebraic manipulation, and short circuit analysis.

. = I Low - Performs level 0 optimizations plus common subexpres-
sion elimination and equivalence propagation within basic
blocks. It also optimizes evaluation order.

n =2 Best tradeoff for space/time - the default level. Performs level
1 opimizations plus flow analysis which is used for common
subexpression elimination and equivalence propagation across
basic blocks. I also performs invariant expression hoisting,
dead code elimination, and assignment killing. Level 2 also
performs lifetime analysis which is used to improve register al-
location. It also performs inline expansion of subprogram calls
indicated by pragma nmim.i if possible.

n =3 Time - Performs level 2 optimizations plus inline expansion of
subprogram calls which the optimizer decides are profitable to
expand (from an execution time perspective). Other optimiza-
Lions which improve execution time at a cost to image size ar
performed only at this level.

-p Extracts syntactically correct compilation unit source from the parsed file and
loads this file into the library as a parsed unit. Parsed units are, by definition,
inconsistent This switch allows users to load units into the library without regard
to correct compilation order. The command remakecu is used subsequently to
reorder the compilation units in the correct sequence. See Section 9.2.5 for a
more complete description of this command.

-r Data on this switch is provided for informadon only. This switch is used ex-
clusively by the librarian to notify the compiler that the source undergoing com-
plaufon is an internal source file. The switch causes the compiler to retain old
external source file information. This switch should be used only by the librarian
and command files created by the librarian. See Section 3.6.1.

-S CACDEILORSZ] Suppress the given aet of checks
A ACCESSCHECK
C CONSTRAINT CHECK
D DI SCRIMINANT CHECK
E ELABORATION CHECK
I INDEX CHECK
L LENGTH CHECK
0 OVERFLOW-CHECK
R RANGE CHECK
S STORAGE CHECK
Z "ZERO" DIVISION-CHECK
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Chapter 5
Appendix F to MIL-STD-1815A

This chape conins the requized Appmni F to the LRM whch is Miitary S dward, Ad lrogT.nming
L/angage, ANSIMIL-STD-I8lSA (Amerim Nationa' Standards Institut. Inc., February 17,1983).

5.1. PRAGMAS

5.1.1. Predefned Pragmas
This sw n sumaries the effects of and esictions on predefined pragmas.

Access collections arm not subject to automatic stomge reclamation so pragma CONTROLLED has no effeCL
Space deallocated by means of UNCHECKEDDEALLOCATION will be reused by the allocation of new
objects.

* Pragma ELABORATE is supported.

* Pague INLINE

SPragma INTERFACE is supported. It is assumed that the foreign code interfaced adhres to Tartan Ada
calling conventions as well as Tam Ada parameter passing mech an Any other Language_Name
will be accepted. but igw nord dth defult will be used.

* Pragma LIST is supported but has the innded effect only if the command line option -La was supplied
for compilation, and the lising generated was not due to the presc of ars and/or warnings.

OPrWaMEMORYSIZE issupported. SeSection5.1.3.

* PMM OPTIMIZE is supportd =cept when a the outer level (that is, in a pclage specification or
body).

* Pragma PACK is supported
SPragu PAGE is supported but has the intended effect only if the command line option -La was supplied
for compilation, and the listing geamed was not due to the presence of errors and/or warnings.

*•Pa PRIORITY is supporned.

* Pragma STORAGEUNIT is accepted but no value oohr than that specified in puckage System (Sectim
53) is allowed.

ePragma SHARED is not. upported.

9 Pragni SUPPRESS is Rsuported.

9 Ppagm SYSTE N NAME is acceped but no value ohe tan th specified in package System (Section
5.3) allowed.

51.2. Implemeftaon-Deflned Prqoua
o d pragmas provided by Tarta ar decrbd in die following sections.
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Piagm must be given prior to my declaraIons within the pmkge specification. If the pangma is o loated
befa the first declaration, or any restico on the declarations is violated, the pragma is ignored and a warning
is generted.

Tw foreign body is entirely responsible for inaualizin objects declared in a package utilizing pragma
FOREIGN-BODY. In particular, the user should be aware that the implicit initializations described in LRM 3.2.1
m x dae by the compiler. (Tese impl iitiahato we assocated with objects of access types, cerain
rcord typea and compoi types containing components of the preeding kinds of types.)
I agna LIKAGENAC should be ued for all declarations in the p..kageincluding my declarations in a

nested pecka speciicao So be sme th there we no conflicting link names. If pgMna LINKAGE NAME is
not used. the crss-reference qualifier, -x, (wee Section 4.2) should be used when invoking the ccxnpiler and the
resulmg oss-refeence table of linlmames inspected to id fy the linknames assigned by the compiler and
determine that thert art no conflicting linknmmes (see alsc 3ecti 4.6). In the following example, we want to
call a function plman which computes polynomials and is written in C.

package MathFunctions is
prag a FOREIGNBODY (-C");
function POLYNOMIAL X: INTEGER) return INTEGER;

-- Ada spec matching the C routine
pragm LINKAGE NAME (POLYNOMIAL, "plmn");

-- Force compiler to use name "plmn" when referring to this
-- function
-- Note: The linkage name "plmn" may need to be "_plmn",
-- if the C compiler produces leading underscores
-- for external symbols.

end MathFunctions;

with Math Functions; use MathFunctions;
procedure MAIN i
X:INTEGER :- POLYNOMIAL(10);

-- Will generate a call to "plmn"

end MAIN;

To compile. link and nm the above progam, you do the following steps

.Compile Math_Functions

2 Compile MAIN
3. Provide the object module (for example, math. tof) containing the compiled "C" code for plmn,

convered to Tarta Object File Format TOFF); if te module is writen in assembly code, for example.
using the ieee2t utility (See Object Fae Un.ues, Chap 4)

4. Isse the command:
% adalib68OxO foreign Math Functions math.tof

5. Issue te command:
% adalib68OxO link main

Without Step 4, an aempt to link will produce an enor message informing you of a mimg package body for
Math-Functions.

Usng w Ada body from amother Ada proprm library. The use may compile a body writte in Ada for a
specid ao inw the library, regardless of die language specified in the progina contmined in the speifiban
This capability is useful for rapid prototyping. whbe an Ada package may srve to provide a simulated POnse

for the fucolity that a forin body may evmmally produc. It also allows thde ur to rplace a foaf body
with an Ada body without recompiling th specificetim

TMw mw ml eithe compule Ada body into the libory, or e the command adalib68OxO foreign
(we Sectim 3.3.3 ad 9.5.7) to me a Ada body fbm another library. The Ada body frm mour library mut
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5.4.2. Length Clauses
Length clau (LRM 13.2) me, in gnal. supp nw The following sectons dtail use nd remictiOns

5A2J. Sm SPe~fka& mfr Typa
"The rules and n icins for siM sp ficas applied ID typM of vou CIasses are described below.

The following principle ruls wpp:
1. The size is specified in bin wnd mus be given by a sa etpica

2.7U specified size is tamen as a mandate to se obje0 of the tVP in the given size wherever feasible.
No anemnpt is made to s-me values of the type in a smalr siz, even if possible- The following rules
apply with regard to feasilz.

An object that is not a component of a composie object is allocated with a size and a4nent that
is rtferable on the target machine, that is, no anempt is made to create objects of non-rferable size
on the stucL If such stack compression is desired. it can be achieved by the user by combiming
multiple stack variables in a composie object for example:

type byEnum is (A,B);
for Myenum'size use 1;
V,W: Myenum; -- Will occupy two storage

-- units on the stack
-- (if allocated at all)

type rec is record
V,W: Myenu=:

end record;
pragma PACK(rec);
0: rec; -- Will occupy one storage unit

* A formal parameter of the type is sized according to calling conventions rather than size specifica-
mons of the type. Appra size conversons upon paramer passing take place automacally

and am rnsparent to the use.

* Adjacent bits to a object that is a component of a composite object, but whose size is non-
referable. may be affected by assignments to the object. unless these bits ame occupied by other
components of the composite object. that is, whenever possible, a component of non-referable size

is made referable.

In all cases, the compiler generates corret code for all operations on objects of the type. even if they we
stored with differing repsetaional sizes in different conexts.

Now: A size specification cannot be used to force a certamin size in value operaios of the type; for
examnpe

type myint is range 0..65535;
for my int'size use 16; -- o.k.
A,B: myint;

A + ... -this operation will generally be
-- executed on 32-bit values

3. A size specification fr a type specifies the size for objects of this type md of all isubtypes. For
4componew of composte, te whose subtype would allow a shrer representation f the componet.
no awntpt is made to take advantage of such shoter rlreentior. In contrast. for types without a
length clamse, ch components may be reprsented in a lesser number ot bits than the number of bits
required to represent all values of t type. For example
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A size specificationcannot be applied toa record type with comnpofntsof dynamically determinedsze
Noee: Size specificatim for records ca be used only so widen the representation acompished by padding at

dhe beginning or end of doe record. Any arowing of the representation over dtfault type mapping most be
accomplished by representation clause or pragma PACK.

5.4.2.5. Spe4#icadoa of C.Ihain Siza
Mwe speciicaion of a collection se cows the collection to be allocated with the specified siue. It is

expressed in storage units and need not be stane; refer to package System for dhe, meaning of storge units.
Any attempt to allocate morm objec t dite collection can hold case a STORAGEEROR exception to be

raisd. Dynamically sizd records or arrays may carry bidden administrative storage requirements that must be
accounted for as part of dhe, collection size. Moreover, aignment countaints on dhe type of the allocated objects
may make it impossible to use all memory locations of the allocated collection. No mattw what the requested
object size, dhe allocator must allocate a minimum of 2 words per objecL Thiis lower limit is necessay for
administrative overhead in die allocator. For example, a request of 5 words results in an allocation of 5 words; a
request of 1 word results, in an allocation of 2 words.

In die absence of a specification of a collection size. the collection is extended automatically if more objects
are allocated than possible in die collection originally allocated with die compiler-established default size. In this
case. STORAGE-ERROR is raised only when the available target memory is exhausted. If a collection size of
zero is specified, no access collection is allocated.

5.4.2.6. Sjwcifwaion of Tak Afi vaoe Size
The specification of a task activation siz causes die task activation to be allocated with the specified Size It

is expressed in storge units, refer to package System for the meaning of storage units.
Any attempt to exceed die activation size during execution cause a STORAGE-ERROR exception to be

raised. Unlike collections, there is no extension of task activations.

5.4.2.7. Spec~fladon~ of I SMALL
Only powers of 2 are allowed for'I SMALL.
The length of the, representation may be affected by this specification. If a size specification is also given for

the type, die size specification takes preedence; it must tinn be possible to accommodate the specification of
SMALL within the specified Size

5.4.3. Enumeration Representation Clauses
For enumeration representation clauses (LAM 13.3), the following restictions apply.

* The internal codes specified for the litemls of the enumeration type may be any integer value between
INTEGER' FIRST and INTEGER' LAST. It is stongly advised to not provide a repreentation clams that
merely duplicates the defauilt mapping of enumeraton types, which assigs consecutive numbers in as-
cending order starting with 0. since unnecesay rutime cost is incurred by such duplication. It should be
noted that, the use of attributes on emumeraton type with user-specified encodings is costly at run tine.

* Army types, whose index type is an enumeration type with nosi-contiguouts value encodings. consist of a
contiguous sequence of components. Indexing unt the array involves a runtime truislatio of the index
value into the corresponding position value of the enomeration type.

5.4.4. Record Representation Clas
Mhe alignment claum of rcrd representation clause (IRM 13.4) is obseved.

Sta*i objects may be aligned at powv of 2 usp to a pag boundary. The specified aliginen becomes 1110
minimuin alignment of the reo type im the AM minimium alignment of the record forced by doe componn
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5.4.63. PrMal PACKfeorReordt

If pragina PACK is applied to a record, the densest pos representation is chosen dtat is compatible with
the size and alignment constraints of the individual component types. Pragia PACK has an effect only if the
sizes of some component types ae specified explicitly by size specifications and are of non-referable nature. In
the absence of pagm PACK, such components generally consume a tferable amount of space.

It shoud be noted that the default type mapping for records maps components of boolean or othe types that
require only a single bit to a single bit in the recrdI layout, if them are multiple such components in a record.
Otherwise, it allocates a referble amount of storage to the component.

Ifpra n PACK is applied to a record for which a recor rtqesentaion clause has been given detailing the
allocation of some but not all components, the pragma PACK affects only the components whose alloation has
not been detailed. Moreover, the strategy of not utilizing gaps between explicitly allocated components still
applies.

5.4.7. Minimal Alignment for Types

Certain alignment properties of values of certain types a enforced by the type mapping rules. Any represen-
tation specification that cannot be satisfied within thes constraints is not obeyed by the compiler and is ap-
propriately diagnosed.

Alignment constraints are caused by properties of the target architecture, most notably by the capability to
extract non-aligned component values from composite values in a reasonably efficient manner. Typically,
restrictions exist that make extraction of values that cross certain address boundaries very expensive, especially
in contexts involving array indexing. Permitting data layouts that require such complicated extractions may
impact code quality on a broader scale than merely in the local context of such exwactions

Instead of describing the precise algorithm of establishing the minimal alignment of types, we provide the
general rule that is being enforced by the alignment rules:

No object of scalar type including components or subcomponents of a composite type, may span a target.
dependent address boundary that would mandate an extraction of the object's value to be performed by two
or more extractions.

5.5. IMPLEMENTATION-GENERATED COMPONENTS IN RECORDS
The only implementation-dependent components allocated by Tartan Ada in records contain dope information

for arrays whose bounds depend on discriminants of the record. These components cannot be named by the user.

5.6. INTERPRETATION OF EXPRESSIONS APPEARING IN ADDRESS CLAUSES
Section 13.5.1 of the Ada Lmguage Reference Manual describes a syntax for associating interrupts with task

entries. Tman Ada implements the address clause

for toentry use at intID;
by associating the interrupt specified by intlD with the toentry entry of the task cntaining this address
clause. The interpretation of intlID is both machin and compiler dependenL

The Motorola 680X0 specification provides 256 interupts that may be associated with task entries. These
interrupts ae identified by an integer in the range O.2M5, correspondig to the interrupt vector numbers in
Section 9.2 of the MC68040 32-Bt Microprocessor User' Manual. When you specify an inteupt address
clause, the intID argument is interpreted as follows:

SIf the argument is in the range O..255, a full support interrupt association is made between the interrupt
specifled by the argument and the task enty. That is, the runtimes make no assumptions bout the ask in
quesion. This method is the slower.

" If the argument is in the range 256.511. a fan inerut association is made between the in upt muCr
(arg em-256) and the task enty. is method pruvides faster execution became the nmtumes can

-em qpon the assumptions previously describe&.
S.9



APPENDMCFMU &L-SD-11ISA

5.9.3. Implomentation-Deflned Characteristics ix Package STANDARD

Tu"acwais ein pkae STANDARD (Ann= C) e:
paCkMge STANDARD 1

type BYTE INTEGER is ramp -128 .. 127;
type SHORT INTEGER is rame -32768 .. 32767;
type INTEGER Is ramt -2 147 483 648 .. 2 147 483 647;
type FLOAT is digits 6 range -16#0.FFFFFF#ME32 7. 16#O.FFFFFF#E+32
type LONG FLOAT is digits 9 ramp -16#0.FFFFFFFFFFFFFe#E+256

t6# 0.FFFFFFFFFFF8#E+256 ;
type DURATION is defta 0.0001 rage -86400.0 .. 86400.0:

end STANDARD;

5.9.4. Auribtes of Type Duration
The typ DURATION iS defined with the following Chwarui

Aurbt Value

DURATION' DELTA 0.0001 sc

DURATION' SMALL 6.103516E-5 sec

DURATION' FIRST 46400.0 sec

DURATION' LAST 86400.0 sac

5.11



AP3IDMX P0 hILSD-1315A

5.9.6. Values of Floating-Point Aurbutes
Tana Ad& npc ft pedfined flomgpom "ype FLOAT uid LoNG-FLOAT.

AwibuseVAlue for FLOAT

DIGITS 6
MANTISSA 21

EMAX 84

EPSILON 1600.1000001#OE-4 (approxMnatey 9.53674E-07

SMALL 160.800000#E21 (qappoxmazey 2.5%494E-26)
LARGE 1600.FFFF.YB#E+21 (approxnaey 1.93429E+25)

SAFE-EMAX 126
SAFE-SMALL 160IO.2OO0pO0iE.31 (aproimmtly 5.87747E-39)

SAFE -LARGE 160.3FFF..FEOE.32 (appmoimately 850706E+37)
FIRST *160.FFFFF#E+32 (approximatey -3.402M+E~38)

LAST 1690.FFFFF#E+32 (approximatey 3.40282E+.38)

MACHINE RADIX 2

MACHINEMANTISSA 24

MACHINE EMAX 128

MACHINE EMIN -125

MACHINE-ROUNDS TRUE

MACHINE O"'ERFLOWS TRUE

3-13
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5.10. SUPPORT FOR PACKAGE MACHINE-CODE
Package MACHINE-CODE provides the propwnu with aninstrace to requet the generation of any

insmucton that is available on t MC68020, MC688, MC6882 MC68030 and MC68040 processors. The
-meenwio Of p9=1a3 MACHINHECODE is -similar to that deseribed in Section 13.8 of die Ads LRM. with

several added features. Piease refer to Appendix A for the Pwckag MACHINE-CODE specifcton.

510.1. Basic Information
As required by LRM, Section 13.8. a routine which containis machine code insemt may not have any othe

kind of statement, and may not conain an exception handler. The only allowed declarative item is a -se clause
Comments and uxugmas are allowed as usual.

510.2. Instructions
A machine code insert ha t farm TYPEHAk' RECORD AGGREGATE, where the type must be one of the

records definled in pakage MACHINE-CODE. Package MACHINE CODE defines seven types of records. Each
ha an opcode and zero to 6 operands. These records are adequate for the expression of all muructions provided
by the 680X0.

5.10.3. Operands and Address Modes
An operand consists of a record aggregate which holds all the information to specify it to the compiler. AlM

operands have an address mode and one or more other pieces of information. The operands correspond exactly to
-~ the operands of the, intuction being generated.

Fach operand in a machin code iner must have an Address Mode. The address modes provided in package
MACHINECODE provide accs to all address modes supported by the 680X0.

In addition, package MACHINECODE supplies the addres modes Symbol icAddress aNd
Symbolic-value which allow the user to refer to Ada objects by specifying Ob ject'I ADDRESS as the value
for the operand. Any Ada object which has the 'ADDRESS attribute may be used in a symbolic operand.
SymbolicAddress should be used when the operand is a true address (for example, a banch targe).
Symbolic-Value sWNul be used when the operan is actually a value (for example, one of the sourc
operands of an ADD instruction).

When an Ada object is used a a souce operand in an intsmwszton (that is& one from which a value is read), die
compiler will generute code which ferches the vahue of die Ada object. When an Ada object is used as the
destination operand of an instrucuion, the compiler will generate: code which uae fhe address of the Ada object a
the destination of the instructio.

5.10.4. Examples
The imnplemetatio Of package MACHINE-CODE makes it possible to specify both simple machine code

Two OPnds'(MOVEQ, (Imm, 3), (DR, DO))
and more complex Inserts such a

Two !Opnda'(ADDI IL,
(tIn, 10),
(Symbolic Value, Array-YVar(X, Y, .27) 'ADDRESS))

In the rm example, the compiler will emit the instruction R4OVEQ 3, Do. in die second exampe, the
comnpiler will rust emit whatever instuctions are needed to form fth address of ArrayYar (X, Y, 27) uid
then emit the ADD? L mamarctiont. The various eiror checks specifiedl in the LRM will be Peformed 0n a111
counpiler-genmtd code maim they areuprse by doe propuamfe (either through ~peSUPPRESS. or
through command quadifiu).
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AU other operands we int~erpeed s directly specifying the destination for the operation.

510.7. Register Usage
Thbe compiler may need seveal regismn to generat code for operand commns in machine code ierts. If

you use all the registers, comrcmons will not be possible. In general, when mome registers awe available to the
compiler it is able to generate better code.

Since the compiler may need to allocate regimen us temporary storage in machine code routines, there me
some restritons placed on your register usage. The compiler will automatically free all register which am
volatileacrossa2Calfor youruse (that is DO, DI, AO, kl. PpO, Fpl).

If you refereutee any other register. the compiler will reserve it for your use until the end of die mwaine code
rotne Uh compiler will not save the register automatically if this routine is inline expanded. This means that

the first reference to a register which is not volat acrus calls should be an inmtnction which saves its value in a
Safe place

The value of the register shouild be restond at the end of fte machine code routine. This rule will help ensure
correct operation of your machine code insert even if it is inline explained in another routine. However, dhe
compiler will save the register automatically in die prolog code for the routine and restore it in the epilog code for
the routine if the; routine is not inline expanded.

5.10.8 Data Directives
Four special instrctions are included in package machine Code to allow the user topac data into the

code svam. Thesefour itUctions areDATAS, DATAl 6,DATA32 andDATA64. Each of these instructions
can have from I to 6 operands.

DATAS and DATM 6 are used to p" -bit and 16-bit integer data items into the code strea.
DATA32 is used topac 32-bit data into the code summ. The value of an integer, a floating point literal, or

the address of a label or a routine am the legal operands (iLe operands whose adesmode is either Imm.
FloatLit Single. or Symbolic CAddress3 of an Ada object).

<< Li >
Thre pnds' (DATA32, (Symbolic Address, Ll'Address),

(Float Lit Single, 2.0),
(1 0n 99));

will produce a code sequence such as:

Li: .long Li
.long 1073741824 1 0.2.1
.long 99

DATA64 is used to place a 64-bit data into the code sum=. The only legal operand is a floating literal (ile
operand whose address mode is Float-Li tSinqle or Float Lit-Double).

5.10.9. Inline Expanson
Routines which contain machine code inserts may be inine expanded into the bodies of other rotines. This

may happen under programmner control throgh the use of pragma ZNLXNE. or with -op-3 when the cm e
selects that optimization a an appropuiate action for the given situation. The compiler will treat the machine
code insert as if it were a caL. Volatile registers will he saved and remma red ametnd it and simia optimizing sap
wigl be taken.

S-17
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" In Addresi; Modes in which two displacement& we allowd only base displacemnent can be represented by a
symbolic address. Outer displacement mut be an integer. For example, this operanid is legal:

(MEMPOST2, Bd -EMPOST2 ->Some Routine'ADDRESS, -- base displacement
An MEMPOST2 ->AO,
Xn MEMPOST2 DO,
Xn-Size MEMPOST2 ->Long,
Scale ?MMOST2 a)One,

Od -ERPOST2 - 16) - outer Displacement
while the following opuad is Rklhs.L

(MEMPOST2, Bd MEMPOST2 -> Routine 1'ADDRESS, --base displacement
AnMEMPOST2 ->AO,
xn~mEmPOST2 ->DO,

Xn_-SizeMEMPOST2 ->Long,
Scale kEMOST2 ->One,

Od-MEPOST2 ->Routine 2'ADDRESS) --outer Displacement

" PC-relative Address Modes with a suippressed base register field can sometimes be handled incorrectly by
fth current implementation of the compiler.

" Extended precision floating point temals ane not supported.

5.10.12. Address-.Mode Usage

*Addressing modes that accept 16 or 32-bit displaements are represented by two entries in package
MachineCode's Address mode enumeration: one that accepts an integer. and one that accepts a
symboli address. For example, Memory Indirect Nre-Indexed addressing mode is represented by MEMRE
and MEMPRE2 Address Modes.

*DmAR (Data or Address Register Indirect) AddressMode is provided exclusively for use ith operands
ive and six of the CAS2 instruction.

*ARXDX (Address Registe Indirect with Index and Displacemient) Addiess..Mode represents both the 8-bit
displacement and the base displacement sub-modes of the Address Registe Indirec with Index addressing
mode. The compiler will pick the most economical form.

*PCZDX (Program Counte Indirect with Index and Displacement) Address Mode represenrk both the
8-bit displacement and the base displacement sub-modes of the Program Counter Indirect, with Index
addressing mode. The cornpiler will pick the most economical form.

5 .1 0.13. InstrUCfion.Mnemonic Usage

* Instruction-mre nnic names in package machine-code we formed by concatenating the base
inmvction namne with a suiffix representing t size of the instruction For example, CM? B, CMN,
-and CHP -L we package Machine-Code enes for the MC68OXO Cze insruction. If the instrution
exists in a aingle size only, it is represented by two entries in package Machine-Code: one with and one
withou a suffix. For example, the MCWSXO LEA istuction is represented by LEA and LEAL. Unsized
instructions are represented by their base names with no suiffix.

* For insummin that operae on control regisers the control regiser operand need& to be explicitly suipplied
in the machine code un

Twcoopnds' (ANDItoCCR, (Imm, 3), (CR, CCR));

* For Conditional Branch, Brah *Aways. ad Brwach to Subrtine inamactons a usized marry (for
example, BEO) lets the compiler pick the insrucio of the optmal sime

*S8SRnoret, ad jSRnoret rmemomics am aliases for BSR ad JSR respectively. Use them when a
called madt is knm ownew vrorem
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.text

.even
I Total bytes of code - 28
I Total bytes of data - 0

5.11. INLNE GUIDELINES
The follwing disussio an inig as led on the the na= tMO eUnpes Pro thenmenple FN'grms,- nes, -i roeu and caitions am illuwed.

Cosdra pwckag with a subpogm doa is Mn be Wnine&.
package In Pack is

procedure I Will-Be Intlined;
pragma INLINE (I Wil. Be Inlined);

end In-Pack:,
Consider a procedure that makes a call to. anlWined subpropwn in the package.

with In Pack;
procedure uses Irdined-Subp is
begin

I -Will Be Inlined;
end;

After the package specifiation for I n -Pack has been compled it is possible to compile the ui
UsesInlined Subp that makesa Call to fth subprogrm I Will B nlined. However, becaus the
body Rf the subprogra is not yet available. the geneatd code Will inet have an inlined version of the sub-
ipram. The generated code will use w out of line call for I Wili Be-Inlined. The compiler will issu
warning menge #2429 that the call was not ilined when uses Inlined Subp was compied.

I f in- Pack is used cos ibraies, it can be exported as part Of A specification bMrY after having compiled
the packag specification. Note that if only the specfication as exported that in all unit in libraries that unpon
in Pack there will be no inlined call to in Pack. If only the specificaion is exported, all call that OFF IN in
othr librarie wl be aix of Ine cal The compler will issu warning messag #W61 to indicat the call was
root inlined.

There is no warning a link time that subprograms have not beow ilined.
If the body for package in-Pack has been compiled before the call to I VillSe-Inlined is compled

the compiler will inline the subprogran. In the example above, if the body of In-Pack hat been compiled
before use3 nlined Subp, when uses inlined -Subp is compiled. the Call wil be Wnined.

Having an inlined call to a subprogrun makes a unit dependent on the unit that contains fth body of fth
subprogram. In die example, once uses Inlined subp has been compiled with mainlined Call to
I will Be Inlined, the Unit Uses Inlined~Subp wl have a dependency on the packag body
j ck. Thu-s, if the body for pakage body Inysack is recompld uses Inlined-Subp Wl become

obsolese, and inust be recompile befoe it can be linked.
It is posbew export the body for a Wabry unit. If the body for package In-Pack is added 10 die

specification Wabray. excpozrtlib command, other lWibrNe that import packag In-Pack wil be able to
compie inked calls acoss library Muim

At optimization levels low th= the defalt, the compiler will ntinline calls, eve when prga INLINE
his been md ad the body of the aubpnWpu is in the libWY prior 10 t Mkithat makes the CaL LoMW
optimization levels avoid any chmges in flow of t code tha MuM movemen of COde seunces as 60apF'euw in
a ,wagm INLINE. If the compier is turning at a low qisimbion level, the usor will not be warnd that
ining isnotbappeniq&
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With IntrinsiC3; Use Intrinsic3;

function Shift Left (Shift Me0 integer;
Shift-count :Positive;
Signed : boolean) return integer is

function LogShift Left is new LSL (Source Type ->integer,
Result-Type ->integer);

function Axi Shift Left is new ASL (Source _Type ->integer,

Result,_Type ->integer);

begin
if Signed then

return Ari Shift Left (ShiftMe, Shift-Count);
e13e
*return Log_,Shift Left (Shift Me, Shift-Count);

end if:
end Shift-Left;

Figure 5-2: LSL and ASL Used To Define a Shift-Left Routine

5.12.2. No-Overflow Integer Arilwedic
Occasinnafly. it is desirable to generate code seqenes using operations defined for two's complement

integer uihmmc, but without the overflow checks that usually come with themn. Such is die cane when
emulating unsigned 32-bat aridunetic, for ezarmple. Four functions ane provided. All of them are generic on
source and result types and can thus be instantiated for 8.,16 or 32-bit arithmeic.

Name Meaning

No_.Overflow..ADD Two's complement add with no

Result is always same as true
mathematical answer mmcated to
8. 16 or 32-bits.

No_.Overflow_.SUB Two 's complement subtrac with no
overflow I - I rim
Result is always sue as ame
mathematical answer mmncmd to
S. 16 or 32-bits.

NO-9vedflow-yUL Two's complement multiply with no

Result is always same a ma
mathematical answer wunmed to
8, 16 or 32-bkts

NoO.verf1ow-NEG Two's complment negate with no
ovelwdemnwo
Result is always sme a true
mathemnatical answer ummed to

____________8.16or32-bkia
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Name Meaning Processor

FABS Absolute Value All processors
ISABS Absolum Value, Single Prcmision MC68040 only
FDABS Absolute Value, Double Precision MC6804 only
FACOS Arccosine MC08881; optionally in software on MC68040
FADD Add All mmocesoq
FSADD Add, Single Precision MC6040 only
FDADD Add, Double Precision MC68040 only
FASIN Arcsine MC68881; optionally in software on MC68040
FATAN Areangent MCI6881; optionally in software on MC68040
FATANH Hyperbolic Actangemt MC68881; optionally in software on MC68040

COS cosine MC68881; optionally in software on MC68040
FCOSH Hyperbolic Cosine MC68 I; optionally in software on MC68040
FDIV Divide All mcessors
FSDIV Divide, Single Precision MC68040 only
FDDIV Divide, Double Precision MC68040 only
FETOX E to the Power X MC6 S 1; optionally in software on MC68040
FETOXM1 E to the Power (X-l) MC688 1; optionally in software on MC68040
FGETEXP Get Exponent MC6881; optionally in software on MC68040
FGETMAN Get Mantissa MC68881; optionally in software on MC68040
FLOGI0 Log Base 10 MC681; optionally in software on MC68M0

=LOG2 Log Base 2 MC1681: optionally in software on MC68040
FLOGN Log Base E MC68881; optionally in software on MC68040
FLOGNPI Log Base E of X + I MC69881; optionally in software on MC68040
FMOD Modulo Renminder MC68881; optionally in software on MC680M
FMUL Multiply All processors
FSMUL Multiply. Single Precision MC68040 only
FDMUL Multiply, Double Precision MC68040 only
FNEG Negate All prmessor
FSNEG Negate, Single Precision MC68040 only
FDNEG Negate, Double Precisimon MC68040 only
FREM IEEE Remainder MC68881; optionally in software on MC68040
FSCALE Scale Exponent MC68881; optionally in software on MC68040
FSGLDIV Single Precision Divide MC68881; optionally in software on MC68040
FSOLMUL Single Precision Multiply MC68881; optionally in software on MC68040
FSIN Sine MC68881; optionally in software on MC68040
FSINH Hyperbolic Sine MC68881; optionally in software on MC68040
FSQRT Square Root AD processors
FSSQRT Square Root, Single Precision MC68040 only
FDSQRT. Square Root. Double Precision MC680W4 only
FSUB Subtact All roceso
FSSUB Subtam Single Precision MC68040 only
FDSUB Subu-ac Double Precision MC68040 only
FTAN Tangent MC6S11; optionally in software on MC68040
FTANH Hyperbolic Tangent MC68881; optionally in software on MC68040
FTENTOX Ten to Source MC68881; optionally in software oan MC68040
FFWOTOX Two to Source MC68881; optionally in software oan MC68040
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