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CHAPTER 1

INTRODUCTION

This Validation Summary Report (VSR) describes the extent to which a
specific Ada compiler conforms to the Ada Standard, ANSI/HIL-STD-1815A.
This report explains all technical terms used within it and thoronghly
reports the results Po -. ting this compiler using the Ada Compiler
Validation Capability. (ACVC). 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
n inthe 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
_ iven in this report.)

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

1.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT

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

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

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

Testing of this compiler was conducted by IABG mbH, Abt SZT according to
procedures established by the Ada Joint Program Office and administered by
the Ada Validation Organization (AVO).

1.2 USE OF THIS VALIDATION SU4v!ARY REPORT

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

The organizations represented on the signature page of this report do not
represent or warrant that all statements set forth in this report are
accurate and complete, or that the subject compiler has no nonconformities
to the Ada Standard other than those presented. Copies of this report are
available to the public from:

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

or from:

IABG mbH, Abt SZT
Einsteinstr 20
D8012 Ottobrunn

Questions regarding this report or the validation test results should be
directed to the AVF listed above or to:

Ada Validation Organization
Institute for Defense Analyses
1801 North Beauregard Street
Alexandria VA 22311
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1.3 REFERETCES

1. Reference '.!anual for the Ada Programming Language,
ANSI/MIL-STD-1315A, February 1983 and ISO 8652-1937.

2. Ada Compiler Validation Procedures and Guidelines. Ada Joint
Program Office, 1 January 1937.

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

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

1.4 DEFINITION OF TERMS

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

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

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

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

Applicant The agency requesting validation.

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

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

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

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

Host The computer on which the compiler resie. s.

M.7
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inapplicable An ACVC test that uses features of the language that a
test compiler is not required to support or may legitirately

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

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

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

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

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

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

1.5 ACVC TEST CLASSES

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

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

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

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

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

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

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

The text of each test in the ACVC follows conventions that are intended to
ensure that the tests are reasonably portable without modification. For
example, the tests make use of only the basic set of 55 characters, contain
lines with a maximum length of 72 characters, use small numeric values, and
tests. However, some tests contain values that require the test to be



clston ized according to implementation-sn;ecific *;alues--for exa-nl-, :an
illegal file name. A list of the T;alues ,!sed for this ;atSn is
provided in Appendix C.

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

CONFIGURATION iNFORMATION

2.1 CONFIGURATION TESTED

The candidate compilation system for chis 7alidation was tested under tho
following configuration:

Compiler: Tartan Ada ULTRI:/68K Version INT-2

ACVC Version: 1.10

Certificate Number: #891207I1.0262

Host Computer:

Machine: ',!icroVAX II

Operating System: ULTRIX V2.2

Memory Size: 9 MB

Target Computer:

Machine: Tektronix 3541 Emulator for A8020

Operating System: TekDB V5.04

Memory Size: 64 KB + 1 MB
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2.2 I:4PLEH!ENTATIOT CHARACTERISTICS

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

a. Capacities.

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

2) The compiler correctly processes tests containing loop
statements nested to 65 levels. (See tests D55AO3A..H (8
tests).)

3) The compiler correctly processes tests containing block
statements nested to 65 levels. (See test D5600IB.)

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

b. Predefined types.

1) This implementation supports the additional predefined types
SHORTINTEGER, BYTE_INTEGER, and LONGFLOAT in the package
STANDARD. (See tests B8600IT..Z (7 tests).)

c. Expression evaluation.

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

1) None of the default initialization expressions for record
components are evaluated before any value is
checked for membership in a component's subtype. (See test
C32117A.)

2) Assignments for subtypes are performed with the same precision
as the base type. (See test C35712B.)
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3) This impleinentation uses no extra bits for extra precuiqin
and uses all extra bits for extra range. (See test C35923A.1

4) NUDIERICERROR is raised for predefined and largest integer and
no exception is raised for smallest integer when an integer
literal operand in a comparison or membership test is outside
the range of the base type. (See test C45232A.)

5) No exception is raised when a literal operand in a fixed-
point comparison or membership test is outside the range of
the base type. (See test C45252A.)

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

d. Rounding.

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

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

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

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

e. Array types.

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

1) Declaration of an array type or subtype declaration with more
than SYSTEM.MAXINT components raises NUMERICERROR for
one dimensional array types, two dimensional array types and
two dimensional array subtypes, and no exception for one
dimensional array subtypes. (See test C36003A.)

2) NUMERIC ERROR is raised when an array type with
INTEGER'LAST + 2 components is declared. (See test
C36202A.)



CONFIGOURATION INFORMATION

3) NU.TERIC__ERROR is raised when an array type with
SYSTEl.!. .AX INT + 2 comnonents is declared. (e test
C36202B.)

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

5) A packed two-dimensional BOOLEAN array with more than
INTEGER'LAST components raises NTUTERIC ERROR when the array
type is declared and exceeds INTEGER'LAST. (See test
C52104Y.)

6) In assigning one-dimensional array types, the expression is
not evaluated in its entirety before CONSTRAINTERROR is
raised when checking whether the expression's subtype is
compatible with the target's subtype. (See test C52013A.)

7) In assigning two-dimensional array types, the expression is
not evaluated in its entirety before CONSTRAINT_ERROR is
raised when checking whether the expression's subtype is
compatible with the target's subtype. (See test C52013A.)

8) A null array with one dimension of length greater
than INTEGER'LAST may raise NUIERICERROR or CONSTRAINTERROR
either when declared or assigned. Alternatively, an implemen-
tation may accept the declaration. However, lengths must
match in array slice assignments. This implementation raises
NUIERICERROR when the array type is declared. (See
test E521O3Y.)

f. Discriminated types.

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

g. Aggregates.

1) In the evaluation of a multi-dimensional aggregate, the test
results indicate that all choices are evaluated before
checking against the index type. (See tests C43207A and
C43207B.)

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

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

h. Pragmas.

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

i. Generics.

This compiler enforces the following two rules concerning
declarations and proper bodies which are individual compilation
units:

o generic bodies must be compiled and completed before their
instantiation.

o recompilation of a generic body or any of its transitive
subunits makes all units obsolete which instantiate that
generic body.

These rules are enforced whether the compilation units are in
separate compilation files or not. A1408 and A1506 allow this
behaviour.

1) Generic specifications and bodies can be compiled
in separate compilations. (See tests CAlOl2A, CA2009C,
CA2009F, BC3204C, and BC3205D.)

2) Generic subprogram declarations and bodies can be
compiled in separate compilations. (See tests CA1O2A and
CA2009F.)

3) Generic library subprogram specifications and bodies can be
compiled in separate compilations. (See test CAlOl2A.)

4) Generic non-library package bodies as subunits can
be compiled in separate compilations. (See test CA2009C.)

5) Generic non-library subprogram bodies can be
compiled in separate compilations from their stubs. (See test
CA2009F.)

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

7) Generic package declarations and bodies can be
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compiled in separate compilations. (See tests ,
BC3204C. and BC3205D.)

8) Generic library package specifications and bodies can be
compiled in separate compilations. (See tests
BC3204C and BC3205D.)

9) Generic unit bodies and their subunits can be
compiled in separate compilations. (See test CA3OIlA.)

>. Input and output.

1) 'he package SEQUENTIALIO can be instantiated with
unconstrained array types and record types with
discriminants without defaults. (See tests AE2101C, EE220!D.
and EE220lE.)

2) The package DIRECTIO can be instantiated with
unconstrained array types and record types with
discriminants without defaults. (See tests AE2101H, EE240lD,
and EE2401G.)

3) The director, AJPO, has determined (AI-00332) that every call
to OPEN and CREATE must raise USEERROR or NA1!EERROR if file
input/output is not supported. This implementation exhibits
this behavior for SEQUENTIAL_1O, DIRECT_IO, and TEXT_10.
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CHAPTER 3

TEST INFORMATION

3.1 TEST RESULTS

Version 1.10 of the ACVC comprises 3717 tests. When this compiler was
tested, 44 tests had been withdrawn because of test errors. The AVF
determined that 512 tests were inapplicable to this implementation.
All inapplicable tests were processed during validation testing except for
201 executable tests that use floating-point precision exceeding
that supported by the implementation, and for 238 executable tests
that use file operations not supported by the implementation.
Modifications to the code, processing, or grading for 81 tests were
required to successfully demonstrate the test objective. (See section
3.6.)

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

3.2 SUMMARY OF TEST RESULTS BY CLASS
RESULT TEST CLASS TOTAL

A B C D E L

Passed 129 1132 1821 17 16 46 3161

Inapplicable 0 6 494 0 12 0 512

Withdrawn 1 2 35 0 6 0 44

TOTAL 130 1140 2350 17 34 46 3717



3.3 SUThARY OF TEST RESULTS BY CHAPTER

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

Passed 198 577 545 245 172 99 162 332 133 36 252 334 76 3161

N/A 14 72 135 3 0 0 4 0 4 0 0 35 245 512

Wdrn 1 1 0 0 0 0 0 2 0 0 1 35 4 44

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

3.4 WITHDRAWN TESTS

The following 44 tests were withdrawn from ACVC Version 1.10
at the time of this validation:

E28005C A39005G B97102E C97116A BC3009B CD2A62D
CD2A63A CD2A63B CD2A63C CD2A63D CD2A66A CD2A66B
CD2A66C CD2A66D CD2A73A CD2A73B CD2A73C CD2A73D
CD2A76A CD2A76B CD2A76C CD2A76D CD2AS1G CD2A83G
CD2A84N CD2A84M CD50110 CD2B15C CD7205C CD2D11B
CD5007B ED7004B ED7005C ED7005D ED7006C ED7006D
CD7105A CD7203B CD7204B CD7205D CE21O7T CE3111C
CE3301A CE3411B

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

3.5 INAPPLICABLE TESTS

Some tests do not apply to all compilers because they make use of features
that a compiler is not required by the Ada Standard to support. Others may
depend on the result of another test that is either inapplicable or
withdrawn. The applicability of a test to an implementation is considered
each time a validation is attempted. A test that is inapplicable for one
validation attempt is not necessarily inapplicable for a slibsquent
attempt. For this validation attempt, 519 tests were inapplicable for the
reasons indicated:

a. The following 201 tests are not applicable because they halre
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)

• • a l i i i .m
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C35708L..Y (14 tests) C35802L..Z (15 tests)
C45241L..Y (14 tests) C45321L..Y (14 tests)
C45421L..Y (14 tests) C45521L..Z (15 tests)
C45524L..Z (15 tests) C45621L..Z (15 tests)
C45641L..Y (14 tests) C460i2L..Z (15 tests)

b. C35702A and B86001T are not applicable because this implementation
supports no predefined type SHORTFLOAT.

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

C45231C C45304C C45502C C45503C C45504C
C45504F C45611C C45613C C45614C C45631C
C45632C B52004D C55B07A B55B09C B86001W
CD71O1F

d. C45531M..P (4 tests) and C45532M..P (4 tests) are not applicable
because the value of SYSTEM.MAXMANTISSA is less than 32.

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

f. B8600lZ is not applicable because this implementation supports no
predefined floating-point type with a name other than FLOAT,
LONGFLOAT, or SHORT FLOAT.

g. CA2009A, CA2009C, CA2009F and CA2009D are not applicable because
this compiler creates dependencies between generic bodies, and
units that instantiate them (see section 2.2i for rules and
restrictions concerning generics).

h. CD1009C, CD2A41A..E (5 tests), and CD2A42A..J (10 tests) are not
applicable because this implementation imposes restrictions on
'SIZE length clauses for floating point types.

i. CD2A61I is not applicable because this implementation imposes
restrictions on 'SIZE length clauses for array types.

j. CD2A84B..I (8 tests) and CD2A84K..L (2 tests) are not applicable
because this implementation imposes restrictions on 'SIZE length
clauses for access types.

k. CD2A91A..E (5 tests) are not applicable because 'SIZE length
clauses for task types are not supported.

1. CD2B11G is not applicable because 'STORAGE SIZE representation
clauses are not supported for access types where the designated
type is a task type.

15
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m. CD2Bl5B is not applicable because a collection size larger than
the size specified was allocated.

n. The following 238 tests are inapplicable because sequential, text,
and direct access files are not supported:

CE2102A..C (3 tests) CE2102G..H (2 tests)
CE2102K CE2102N..Y (12 tests)
CE2103C..D (2 tests) CE2104A..D (4 tests)
CE2105A..B (2 tests) CE2106A..B (2 tests)
CE2107A..H (8 tests) CE2107L
CE21O8A..B (2 tests) CE2108C..H (6 tests)
CE2109A..C (3 tests) CE2110A..D (4 tests)
CE2111A.?I (9 tests) CE2115A..B (2 tests)
CE2201A..C (3 tests) CE2201F..N (9 tests)
CE2204A..D (4 tests) CE2205A
CE2208B CE2401A..C (3 tests)
CE2401E..F (2 tests) CE2401H..L (5 tests)
CE2404A..B (2 tests) CE2405B
CE2406A CE2407A..B (2 tests)
CE2408A..B (2 tests) CE2409A..B (2 tests)
CE2410A..B (2 tests) CE2411A
CE3102A..B (2 tests) EE3102C
CE3102F..H (3 tests) CE3102J..K (2 tests)
CE3103A CE3104A..C (3 tests)
CE3107B CE3108A..B (2 tests)
CE3109A CE3110A
CE3111A..B (2 tests) CE3111D..E (2 tests)
CE3112A..D (4 tests) CE3114A..B (2 tests)
CE3115A EE3203A
CE3208A EE3301B
CE3302A CE3305A
CE3402A EE3402B
CE3402C..D (2 tests) CE3403A.;C (3 tests)
CE3403E..F (2 tests) CE3404B..D (3 tests)
CE3405A EE3405B
CE3405C..D (2 tests) CE3406A..D (4 tests)
CE3407A..C (3 tests) CE3408A..C (3 tests)
CE3409A CE3409C..E (3 tests)
EE3409F CE3410A
CE3410C..E (3 tests) EE341OF
CE3411A CE3411C
CE3412A EE3412C
CE3413A CE3413C
CE3602A..D (4 tests) CE3603A
CE3604A..B (2 tests) CE3605A..E (5 tests)
CE3606A..B (2 tests) CE3704A..F (6 tests)
CE3704M..O (3 tests) CE3706D
CE3706F..G (2 tests) CE3804A..P (16 tests)
CE3805A..B (2 tests) CE3806A..B (2 tests)
CE3806D..E (2 tests) CE3806G..H (2 tests)
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CE3905A..C (3 tests) CE3905L
CE3906A..C (3 tests) CE3906E..F (2 tests)

These tests were not processed because their inapplicability can

be deduced from the result of other tests.

o. Tests CE2103A..B (2 tests) and CE3107A raise USE ERROR although

NAMEERROR is expected. These tests report FAILED but they were

graded not applicable because this implementation does not support

permanent files.

p. EE2201D, EE220E, EE2401D, EE2401G are inapplicable because

sequential, text, and direct access files are not supported.

1v
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3.6 TEST, ?ROCESSING, AND EVALUATO 0ODIFICATIO S

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

Modifications were required for 81 tests.

a. The following tests were split because syntax errors at one point
resulted in the compiler not detecting other errors in the test:

B22003A B24007A B24009A B25002B B32201A B34005N
B34005T B34007H B35701A B36171A B36201A B37101A
B37102A B37201A B37202A B37203A B37302A B38003A
B38003B B38008A B38008B B38009A B38009B B38103A
B38103B B38103C B38103D B38103E B43202C B44002A
B48002A B48002B B48002D B48002E B48002G B48003E
B49003A B49005A B49006A B49007A B49009A B4AOlOC
B54A20A B54A25A B58002A B58002B B59001A B59001C
B590011 B62006C B67001A B67001B B67001C B67001D
B74103E B74104A B85007C B91005A B95003A B95007B
B95031A B95074E BC1002A BC11O9A BC1109C BC1206A
BC2001E BC3005B BC3009C BD5005B

b. For the two tests BC3204C and BC3205D, the compilation order was
changed to

BC3204C0, Cl, C2, C3M, C4, C5, C6, C3-1
and

BC3205DO, D2, DIM

respectively. This change was necessary because of the compiler's
rules for separately compiled generic units (see section 2.2i for
rules and restrictions concerning generics). When processed in
this order the expected error messages were produced for BC3204C3M
and BC3205DlM.

c. The two tests BC3204D and BC3205C consist of several compilation
units each. The compilation units for the main procedures are
near the beginning of the files. When processing these files
unchanged, a link error is reported instead of the expected
compiled generic units. Therefore, the compilation files were
modified by appending copies of the main procedures to the enA of



these files. Uhen processed., the expected error ;ressages were
generated by the compiler.

d. Tests C39005A, CD7004C, CD7005E and CD7006E wrongly presume an
order of elaboration of the library unit bodies. These tests were
modified to include a PRAG4A ELABORATE (REPORT);

e. Test E28002B checks that predefined or unrecognized pragmas may
have arguments involving overloaded identifiers without enough
contextual information to resolve the overloading. It also checks
the correct processing of pragma LIST. For this implementation,
pragma LIST is only recognised if the compilation file is compiled
without errors or warnings. Hence, the test was modified to
demonstrate the correct processing of pragma LIST.

f. Tests C45524A and C45524B contain a check at line 136 that nay
legitimately fail as repeated division may produce a quotient that
lies within the smallest safe interval. This check was modified
to include, after line 138, the text:

ELSIF VAL <= F'SAFESMALL THEN COMMENT ("UNDERFLOW SEEMS GRADUAL");

For this implementation, the required support package specification,

SPPRT13SP, was rewritten to provide constant values for the function names.

3.7 ADDITIONAL TESTING INFORMATION

3.7.1 Prevalidation

Prior to validation, a set of test results for ACVC Version 1.10 produced
by the Tartan Ada ULTRIX/68K Version INT-2 compiler was submitted to the
AVF by the applicant for review. Analysis of these results demonstrated
that the compiler successfully passed all applicable tests, and the
compiler exhibited the expected behavior on all inapplicable tests.

3.7.2 Test Method

Testing of the Tartan Ada ULTRIX/68K Version INT-2 compiler using ACVC
Version 1.10 was conducted by IABG on the premises of TARTAN. The
configuration in which the testing was performed is described by the
following designations of hardware and software components:

Host Computer:
Machine: MicroVAX II
Operating System: ULTRIX V2.2
Memory Size: 9 MB



Target Computer:
Machine: Tektronix 8541 Emulator for 68020
Operating System: TekDB V5.04
Memory Size: 64 KB + 1 MB

Compiler:
Tartan Ada ULTRIX/68K Version INT-2

The original ACVC was customized prior to the validation visit in order to
remove all withdrawn tests, inapplicable I/O tests and tests requiring
unsupported floating point precisions. Tests that make use of
implementation specific values were also customized. Tests requiring
modifications during the prevalidation testing were modified accordingly.

A tape containing the customized ACVC was read by the host computer.

After the test files were loaded to disk, the full set of tests was
compiled and linked. All executable tests were transferred via an RS232
line to the target computer where they were run. Results were transferred
to the host computer in the same way, where they were evaluated and archiv-
ed.

The compiler was tested using command scripts provided by TARTAN
LABORATORIES INCORPORATED and reviewed by the validation team. The
compiler was tested using no option settings. All chapter B tests were
compiled with the listing option on (i.e. -La). The linker was called
with the command

alib68 link <testname>

A full list of compiler and linker options is given in Appendix E.

3.7.3 Test Site

Testing was conducted at TARTAN LABORATORIES INCORPORATED, Pittsburgh and
was completed on 7 December 1989.
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DECLARATION OF CONFORMANCE

TARTAN LABORATORIES INCORPORATED has submitted the following
Declaration of Conformance concerning the Tartan Ada ULTRIX/68K
Version INT-2 compiler.



DECLARATION OF CONFORMANCE

Compiler Implementor: Tartan Laboratories Incorporated
Ada Validation Facility: IABG mbH, Dept. SZT
Ada Compiler Validation Capability (ACVC) Version: 1.10

Base Configuration

Base Compiler Name: Tartan Ada ULTRIX/68K
Base Compiler Version: Version INT-2
Host Computer: Micro VAX II under ULTRIX V2.2
Target Computer: Tektronix 8541 Emulator for 68020

Implementor's Declaration

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

a -~~~___Date: ale. 7 /
'Ptan Laboratories Incorporated
Ea Lieblein, Sr. VP, Development

Owner's Declaration

I, the undersigned, representing Tartan Laboratories Incorporated,
take full responsibility for implementation and maintenance of the
Ada compiler(s) listed above, and agree to the public disclosure of
the final Validation Summary Report. I declare that all of the Ada
Language compilers listed, and their host/target performance, are in
compliance with the Ada Language Standard ANSI/MIL-STD-1815A.
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APPENDIX F OF THE Ada STANDARD

APPENDIX B

APPENDIX F OF THE Ada STANDARD

The only allowed implementation dependencies corres-
pond to implementation-dependent pragmas, to certain machine-

dependent conventions as mentioned in chapter 13 of the Ada Stan-
dard, and to certain allowed restrictions on representation
clauses. The implementation-dependent characteristics of the
Tartan Ada ULTRIX/68K Version INT-2 compiler, as described in
this Appendix, are provided by TARTAN LABORATORIES INCORPORATED.
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
contained in Appendix F.



Chapter 5
Appendix F to MIL-STD-1815A

This chapter contains the required Appendix F to Wiiitari Standard. Ada Programmng Language,

ANSIIMIL-STD-1815A (American National Standards Insutute. Inc.. February 17, 983)

5.1. PRAGMAS

5.1.1. Predefined Pragmas
This section summarizes the effects of and restrictions on predefined pragmas.

SAccess collections are riot subject to automatic storage reclamation so pragmna ZONT C, LD has no effect.
Space deallocated by means of UNCHACcc_::.%LJ will be eused by the allocation of new
objects.

" Pragma SABORA-- is supported.

" Pragma :NLZNM is supported. The body for an inlined subprogram need not appear in the same compila-
tuon unit as the call. Inlining will take place only if the subprogram body is present In the library and is not
obsolete.

" Pragma : . c- is not supported. The implementation-defined pragma .--O.REZN_3CDY (see Sec-

tion5.1...) can be used to interface to subpmgrams w ,tten in other languages.

" Pragma i::s is supported but has the tntcndcd effect only if the command line option -'-a was supplied

for compilauion, and the listing generated was not due to the presence of errors and/or warnings.

" Przagma OPT:.,. M is supported Cxcept when at the outer level that is. in a package specification or
body).

" Pragma RAC'< is fully supported.

• Pragma ?AGE is supported but has the intended :ffect only if the command line option -- a was supplied

for compilation. and the listing generated was not due to the presence or errors and/or warnings.

* Pragma ?R:CR:7Y is fully supported.

* Pragma SUPPRESS is fully supported as required by Ada LRM 1I .

* Future releises of the compiler will support the oilowing oragmas: M¢,CY ::, S ARs..z,

S3TRAGE _'N:T and SYSTEM 2M. E

A warning message will be issued if an unsupported pragma is supplied.

5.1.2. Implementation-Defined Pragmas
Implementanon-defined pragmas prvided by Tartan arc lescribed in the following sections.

5. F1 ragma .'KG .t .

The pragma .:KAGE MAme assoctes an Adda cntv with a strng ,hat is meaningful externally: e.g., to a
linkage editor. It takes the torm

prgma KA ! MXM. ,da- 'jmoie-'um¢. tr:n4.coftt

$-I
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The Ada-simple-name must be the name of an Ada entity declared in a package specification. This encity must be
one that has a runtime representation: e.g., a subprogram, OXCe'ption or object. [t may not be a named number or
string conlstant. The pragrna must appear after the declaration of the entity in the same package specification.

The effect of the pragma is to cause the string-consranu to be used in the generated assembly code as an
external name for the associated Ada entity. It is the responsibility of the user to guarantee that this sting
constant is meaningful to the linkage editor and that no illegal linkname clashes arise.

5.1.2.2. Pragma -:OP-rGNBO3DY

A subprogram written in another language can be called Crom an Ada program. ?raigma --CR=Z:GvBcoY is
used to indicate that the body for a non-generic top-level package specification is provided in the form of an
object module. The bodies for several subprogmms may be c:ontained in one object module.

Use of thie pragna F'ORZ:GN 3CCY dictates that all sucorogramns. exceptions and objects ifl the package are
provided by means of a foreign objcct. module. In ordcr to ,ucczssfully link a program Including a foreign body,
the object module for that body must be provided to the library using the f..G ore--gni command
described in Section 4.7.

The pragma is of the Corm:
pragma FORE:GN 3D Y (lanquacge name iwaoration_ ,ouwze 'zame

The parameter ianguage name is a string Intended to allow ,ne comptier .o Identify Lhe calling convention used
by the foreign module Ibut this functionality is niot y.et in operation). Currently, the programmer must ensure that
the calling convention and data representation of the foreign body procedures are compabie with those used by
the Tartan Ada compiler. Subprograms called by tasks should be reentrant.

The optional elaboration rouune namne stingc argument providei a means to initialize the package. The
routine specified as the eiaborazz.on pouiz.ne -name, which %will be called for the elaboration of this package body,
must be a global routine in the object module provided by the user.

A specification that uses this pragma may contain (iniy 'uhprogram declarations. object decaraions that Use
an unconstrained type mark. and number declarations. ?raizmus may also appear n the package. The type mark
for an object cannot be a task type. and the 0biecC. decCaration must not have an initial value expression. The

pragm mustbe given prior to any declarations within the package specfication. If the pragma is not located
before the first declaration, or any restiction on the dcclarutions Is vtilaed, Lhe pragma is ignored and a warning
is generated.

T'he foreign body Is entirely responsible Cor iniLiWiizing )b iects dieclared :n a package utilizing pragma
F::RE:-GN sCa'. In particular. the user should be aware: ,hut the ;mplicit iniuaiizationS described in LRM 3.2.1
are not done by the compiler. (These implicit initia1liZations are associated with objects of access types, certain
record types and composite types containing components ot the preceding kinds of types.)

Pragma :.NKAGE ;- AME should be used for all declarations in the package. tncluding any declarations in a
nested package specirication to be sure that there are no conflicting link names. If pragma :,NKAGZ MA:AE is
not used, the cross-reference qualifier. -.%. (see Section 3.1shouid be used when invoking the compiler and the

* resulting Grvss-reference table of linknames Inspected :o Identify the linknames assigned by the compiler and
determine that there are no conflicting linknames isce also Sction

In the following exampie. we want to cull a tunction mtnicl computes polynomials and is vriren in C.
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package MATH tThNCS is
pragma FOREIGN ODY ("C");
function POLYNOMIAL (X :.NTE-GER) return :NTZ--R;

--Acda spec matching the C :ouzine
pragma LINKAGE NAME (POL'.CMIAL, "Zlm");

--Force compiler to use name "pL=mn" when referring to tlh
-- function

end MATH F'UNC$;

with MATH -TTNCS; use .MATH FJNCS
procedure .A:. is

X: NTEGER : - ?OLYNCMIAL(10)
-- Will generate a ca--.' t" -.'n"

begin ...
end MA:N;

To compile, link and run the above program. you do the following steps:

L Compile MATH "- 7JCS

2. Compile MAN

3. Obtain an object module (e.g. iatn. toff) containing the compiled code for o2.an converted to TOFF;
if the module is written in assembly code, for example, using te oas.s - Z : f utility (See Object
File Utilities. Chapter 4)

4. Issue the command
allb68 fore;.gn mach_.funcs iia~n.:c::

5. Issue the command
allb6a !.ink main

Without Step 4, an attempt to link will produce an error message informing you of a missing package body for
MATH F!JNCS.

Using an Ada body from another Ada program library. The user may compile a body written in Ada for a
specificauon into the library, regardless of the language specified in the pragma contained in the specificaton.
This capability is useful for rapid prototyping, where an Ada package may serve to provide a simulated response
for the functionality that a foreign body may evenually produce. It also allows the user to replace a foreign body
with an Ada body without recompiling the specification.

The user can either compile an Ada body into the library, or use the command a.l.b68 foreign (See
Section 4.7) to use an Ada body from another library. The Ada body rom another library must have been
compiled under an idenacal specification. The pragma ,NKAGZ NA.M must have been applied to ail entities
declared in the specification. The only way to specify the linknanme for the elaboration rouune of an Ada body is
with the pragma F0REZGN 3OD'.

Using Calls to the Operating System. In some cases, the foreign code is actually supplied by the operating
system (in the case of system calls) or by runume librares for otchr programming languages such as C. Such
calls may be made using a dummy procedure to supply a File specificaton to the az-o foreigncommand.
You need a dummy . toff file which may be obtained in a number of ways. One way is to compile the
procedure

procedure oUMMY is
begin

null;
end;

Then. use the library command
ali-68 fore.qn pkg dummy. :off

where pkg is the name of the package that contains the prugma z:N<KAGE NA.ME for the operating system call.

5-3
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For example to use the JLTRIX system call _sork in the program TEST:
Package MEMORY is

pragma FOREIGNBODY ("ASM");
procedure GET VIRTUAL MEMORY (MEM: :NTEGER);
pragma L=NKAGE NAME (GETV:RTUAL_MEMCRY, " sbrk ");

end MEMORY;

with MEMORY;
procedure TEST is

begin
GET VIRTUAL M EMORY (MEM)

end TEST;

Obtain the file dur ry. -of f. Then use
ali 68 !ore-.gn memory du.mm. : f:

to include the body for the system call in the library.

5.2. IMPLEMENTATION-DEPENDENT ATTRIBUTES
No implementaoion-dependent atr'ibutes are currently supported.

5.3. SPECIFICATION OF THE PACKAGE 5 s *:4

The parameter values specified for the 68K target in package SYSTEM [LRM 13.7.1 and Annex Cl are-
package SYSTEM is

type ADDRESS is new :NTEGER;
type NAME is (MC68000):
SYSTEMNAME Constant .NAME : aCS3OOO;
STORAGE UNIT constant = 3:
MEMORY SZZE constant 1 000 O 00:
MAX Z NT constant : 2-147 483 547;
M1N-4 NT constant -AX :.NT
MAX-DIGITS constant : 5;

MAX MANTISSA: constant :
F:NE DELTA constant : 2*.O*e-31:
TCK: constant :0 ,11,
subtype LsROR:TY : NTEGER range 2 00;
DEFAULT_.R:OR1TY constant ?R:OR:TY : ?R:R:7Y'F:RST:
RLUNTIM-EE:-RRCR exception:

end SYSTEM;

5.4. RESTRICTIONS ON REPRESENTATION CLAUSES
The following sections explain the basic resmcaons for representation specifications followed by additonal

resticuons applying to specific kinds of clauses.

5.4.1. Basic Restriction
The basic restrction on representation specifications [LRM 13.11 that they may be given only for types

declared in terms of a type definition. excluding a gene: :y e -- on (LRM 12.1) and a
p rivacetypedef-.n,.:.on (LRM 7.4). Any representation clause in violation of these rules is not obeyed
by the compiler. a diagnostic message is issued.

S-4
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Further restricons are explained in the following sections. Any representation clauses violating those restric-
tions are not obeyed but cause a diagnostic message to be issued.

5.42. Length Clauses
Length ciauses (RLM 13.21 are, in general, supported. For details, refer to the following sections.

5.42.1. Size Specificadons for Types

The rules and restrictions for size specificadons applied to types of various classes am described below.
The following principle rules apply:

1. The size is specified in bits and must be given by a static expression.

2. The specified size is taken as a mandate to store objects of the type in the gven size wherever feasible.
No attempt is made to store values of the type in a smaller size, even if possible. The following rules
apply with regard to feasibility:

An object that is not a component of a composite object is allocated with a size and alignment that
is referable on the target machine: that is, no attempt is made to create obiects of non-referable size
on the stack. If such stack compression is desired, it can be achieved by the user by combining
multiple stack variables in a composite object: for example

t-ype My_Enum 4-s (A,3);
for My enum's3.ze use L;
V,W: Mv enum: -- wil ocatupy two storage

-- units on !.ne stack
-- (-f allocated at all)

type rec is record
V, W: Mvenum:

end record;
pragma Pack(rec);
0: rec; -- wil! occupy one storage unit

* A formal parameter of the type is sized according to calling conventions rather than size
specifications of the type. Appropriate size conversions upon parameter passing take place
automatically and are transparent to the user.

@ Adjacent bits to an object that is a component of a composite object, but whose size is
non-rferable, may be affectd by assignments to the object. unless these bits are 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 correct code for all operations on objects of the type, even if they are
stored with differing representational size in different contexts.

Note: A size specification cannot be used to force a cmain size in value operations of the type: for
example

t'pe my-.nt i.s range 3. .i553S;
for myint'sLze use 16; -- o.k.
A,3: my "nt;

A- 3... -- r.- o oeat;n wi., -enea.Lv ze
-- executed on 3.:-. -  values

3. A size specification for a type specifies the size or objects of ths type and of all its subtypes. For
components of composite types, whose subtype would allow a shorter representation of the component.
no autempt is made to take advantage of such shorter represenmuons. In contrast. for types without a
length clause, such components may be represented in a lesser number of bits than the number of bits
required to represent all values of the type. Thus, in the example

$-5
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.ype M .NT is range 0.,2**-1:
for MY _NT'SIZE use 16; -- ()
subtype SMA.LMY :NT .s MY_:NT range 0. .255;
type R is record

X: SMALL MY tNT;

en.& record;
the component R.X will occupy 16 bits. In the absence of the length clause at (1). R.X may be represented
in 8 bits.

For the following type classes, the size specification must coincide with the default size chosen by the compiler
for the type:

* access types
* floating-point types
o task types

No useful effect can be achieved by using size specifications for these types.

5.4.2.2. Size Specifcadion for Scalar Types

The specified size must accommodate all possible values of the type including the value 0 (even if 0 is not in
the range of the values of the type). For numeric types with negative values the number of bits must account for
the sign bit. No skewing of the representation is attempted. Thus

type y-int _3 range 100..101;

requires at lenst 7 bits. although it has only two values, while

t.ype myI.nt is range -101...-100;

requires 3 bits to account for the sign bit.
A size specification for a real type does not affect the accuracy of operations on the type. Such influence

should be exerted via the ac :uracy def. :.on of the type (LRM 3.5.7.3.5.9).
A size specification for a scalar type may not specify a size larger than the largest operation size supported by

the target architecture for the respective class of values of the type.

5.42.3. Size Specificaton for Army Types

A size specification for an army type must be large enough to accommodate ill components of the array under
the densest packing straegy explained below in adherence to any alignment consraints on the component type
(see Section 5.4.7).

The size of the component type cannot be influenced by a length clause for an array. Within the limits of
representing all possible values oi the component subtype (but not necessarily of its type), the represenmion of
components may, however. be reduced to the minimum number of bits. unless the component type carries a size
specification.

If there is a size specification for the component type. but not for the army ty.pe, the component size is
rounded up to a referable size. unless pragma ?ACX is given. This applies even to boolean types or other types
that require only a single bit for the representation of all values.

5.4.2.4. Size Specificadon for Record Types

A size specification for a record type do= not :nfluence the default type mapping or a record type. The size
must be at least as large as the number of bits determined by type mapping. Influence over packing of com-
ponents can be exerted by means of (partial) record representation clauses or by Pragma ,AC:<.

Neither the size of component types. nor the representation of component subtypes can be influenced by a
length clause for a record.

"-6
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The only implementation-dependent components allocated by Tartan Ada in records contain dope information
for arrays whose bounds depend on discnminants of the record or contain relative offsets of components within a
record layout for record components of dynamic size. These implementauon-dependent components cannot be
named or sized by the user.

A size specification cannot be applied to a record type with components of dynamically determined size.

Note: Size specifications for records can be used only to widen the representation accomplished by padding at
the beginning or end of the record. Any narrowing of the representation over default type mapping must be
accomplished by representation clauses or pragma PACX.

5.42.5. Specification of Collection Sizes

The specification of a collection size causes the collection Lo be allocated with the specified size. It is
expressed in storage units and need not be static: refer to package SYS":EM for the meaning of storage units.

Any attempt to allocate more objects than the collection can hold causes a ST:RAGEERROR exception to be
raised. Dynamically sized records or arrays may carry hidden administratve storage requirements that must be
accounted for as part of the collection size. Moreover. alignment constraints on the type of the allocated objects
may make it impossible to use all memory locations of the allocated collection. Furthermore, some administra-
Eive overhead for the allocator must be taken into account by the user (currently 1, word per allocated object).

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

5.42.6. Specification of Task Acrivation Size

The specification of a task activation size causes the task activation o be allocated with the specified size. It
is expressed in storage units: refer to package SYST--m for the meaning of storage units.

Any attempt to exceed the activation size during execuuon causes a ST3RAGE --R'ROR exception to be
raised. Unlike collections, there is generally no extension of cask activations.

5.4.2.7. Specification of' SMAL

Only powers of 2 are allowed for ' SMALL.

The length of the representation may be affected by this specification. f a size specification is also given for

the type. the size specification takes precedence; the specification of ' S:M-LL must then be accommodatable
within the specified size.

5.4.3. Enumeration Representation Clauses
For enumeration representation clauses (LRM 13.31. the following resticuons apply:

The internal codes specified for the literails of the enumerauon type may be any integer value between

:NTZGEPR' --RST and :NT-GER' LAST. It is strongly advised to not provide a representation clause that

merely duplicates the default mapping of anumerauon types. which assigns consecuuve numbers in as-

cending order starting with 0. since unnecessary runume cost is incurred by such duplication. It should be

noted that the use of attributes on enumeration types with user-specified encodings is costly at run time.

-.Arm,, types. vhose index type is an enumeration type .vth non-conaguous value encodings. consist of a

contiguous sequence of components. Indexing into he array involves a runume translation of the index

value inco the corresponding position value of the cnumerauon type.

5.7
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5.4.4. Record Representation Clauses
The alignment clause of record representation clauses CLRM 13.4] is observed. The specified expression

must yield a target-dependent value.
Stanc objects may be aligned at powers of 2 up to a page boundary. The specified alignment becomes the

minimum alignment of the record type, unless the minimum alignment of the record forced by the component
allocation and the minimum alignment requirements of the components is already more stingent than the
specified alignment.

The component clauses of record representation clauses are allowed only for components and discriminants
of stancally determinable size. Not all components need to be present. Component clauses for components of
variant parts am alowed only if the size of the record type is statically determinable for every variant.

The size specified for each component must be sufficient to allocate all possible values of the component
subtype (but not necessarily the component type). The location specified must be compatible with any alignment
constraints of the component type. an alignment constraint on a component type may cause an implicit alignment
constraint on the record type itself.

If some, but not all. discriminants and components of a record type are described by a component clause, then
the discriminants and components without component clauses are allocated after those with component clauses:
no attempt is made to utilize gaps left by the user-provided allocation.

5.4.5. Address clauses

-,idress clauses CLRM 13.51 are supported with the following restrictions:

* When applied to an object. an address clause becomes a linker directive to allocate the object at the given
address. For any object not declared immediately within a top-level library package. the address clause is
meaningless. Address clauses applied to local packages are not supported by Tartan Ada. Address clauses
applied to library packages are prohibited by the syntax: therefore, an address clause can be applied only to
a package if it is a body stub.

* Address clauses applied to subprograms and tasks are implemented according to the LRM rules. When
applied to an entry, the specified value identifies an interrupt in a manner customary for the target.
Immediately after a task is created, a runtme call is made for =ach of its entres having an address clause,
establishing the proper binding between the entry and the interrupt.

• Specified addresses must be constants.

5.4.6. Pragma ? AC'<

Pragma ?AC (LRM 13.11 is supported. For details, refer to the following secuons.

5.4.6.1. Pmrgma ?.C< for Arrays

If prngma .AC< is applied to an array, the densest possible representation is chosen. For details of packing,
refer to the explananon of size specifications for arrays (Section 5.-.2.3.

If. in addition, a length clause is applied to

1. the array type, the pragma has no effect. since such a length clause already uniquely determines the army
packing method.

2. the component type. the array is packed densely, observing the component's length clause. Note that the
component length clause may have the cffect of prevenung the compiler from packing as densely as
would be the default if pragma ?AC:< is applied where there was no !engtfzi ause given for the com-
ponent type.

" I
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5.4.6.2. The Predefined Type Siring

Package STANDARD applies Pragma P..Cxt to the type st:.rig. However, when applied to character arrays,
this pragma cannot be used to achieve denser packing than is the default for the target: 1 character per 8-bit
word.

5.4.6J. Pragma ?AC' for Records

If pragma ?AC:'c is applied to a record, the densest possible representation is chosen Lhat is compatible with
the sizes and alignment constraints of the individual component types. Pragma c.< has an effect only if the
sizes of some component types are specified explicidy by size specifications and are of non-referable nature. In
the absence of pragma ?ACK. such components generally consume a referable amount of space.

It should be noted that default type mapping for records maps components of boolean or other types that
require only a single bit to a single bit in the record layouL if there are multiple such components in a record.
Otherwise, it allocates a referable amount of storage to the component.

If pragma PAc' x is applied to a record for which a record representation clause has been given detailing the
allocanon of some but not all components. the pragma PACX affects only the components whose allocation has
not been derailed. Moreover, the srategy of not utilizing paps between expiictly allocated cornpcrents still
applies.

5.4.7. Minimal Alignment for Types

Certain alignment properties of values of certain types are enforced by the type mapping rules. Any represen-
tation specification that cannot be satisfied within these 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, restric-
tions 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 locl context of such extractions.

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 vaiue 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.

4.6. INTERPRETATION OF EXPRESSIONS APPEARING IN ADDRESS CLAUSES

Section 13.5. of the Ada Language Reference Manual describes a syntax for associaung interrupts with task
entries. Tartan Ada implements the address clause

for OTENT Y use at ,-n :

by associating the interrupt specified by . with the ,:eni:r tntry of the ask containing this address

clause. The interpretation of -nt:: is both machine and compiler dependcnL

The Motorola 680xt) specification provides Z_46 interrupts that may be assoc:ated with sk entries. These

interrupts are identified by an integer in the range 0..55. orrtsponding to the Interrupt vector numbers in section

6.11 of the 68020 User's Manual. When you specify an interrupt ,.:r,,q ,z!ause. the , nit= argument is
interpreted as follows:

5-9
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" If the argument is in the range 0..2_55, a full support interrupt association is made between the interrupt
specified by the argument and the task entry. That is, Le runtimes make no assumptions about the task in
question. This is the slower method.

" If the argument is in the range 256.51 1, a fast interrupt association is made between the interrupt number
(argument-256) and the task entry. This method provides faster execution because the runtimes can
depend upon the assumptions previously described.

For the difference between full support and fast interrupt handling, refer to Section 3.5.

5.7. RESTRICTIONS ON UNCHECKED CONVERSIONS
Tatan supports u,4CHCK :o . .. with a restriction that requires the sizes of both source and

target types to be known at compile time. The sizes need not be the same. If the value in the source is wider than
that in the target, the source value will be truncated. If narrower, it will be zero-extended. Calls on instantiations
of UNCHECKED ZZ3NVERS:CN are made inline automatically.

5.8. IMPLEMENTATION-DEPEVDENT ASPECTS OF INPUT-OUTPUT PACKAGES
Tartan Ada supplies the predenined inpuuoutput packages 0 :z-. :., -,EZ.tNT:A. :a, TEXT_:O, and

:cWivE O as required by LRM Chapter I-L. However. since the target computer is used in embedded
applicatons lacking both standard ["0 devices and tile systems, the functionality of :RECT.:0.
SECUENT:ALc, and TEXT_:0 is limited.

C :0 and SQUENTAL._:0 raisc US E -.'r, CR if a 111c open or File access is attempted. TEXT 0.
is supported to CURRENTOUTPUT and from C,. :::_PU, A routine that takes explicit file names raises
USE ERROR.

5.9. OTHER IMPLEMENTATION CHARACTERISTICS

The following information is supplied in addition to that requircd by Appendix F to MIL-STD- 18 15A.

5.9.1. Definition of a Main Program
Any Ada library subprogram unit may be designated thc main orogram Cor purposes of linking (using the

a.L.b68 command) provided that the subprogram has no paramctcr-.
Tasks initiated in imported library units follow the same rules for terminauon as other tasks [described in

LRM 9.4 (6-10)]. Specifically. these tasks are not tcrminatcd simply because the main program has terminated.
Terminate altematives in selective wait statements in library tasks arc therefore strongly recommended.

5.9.2. Implementation of Generic Units
All instanunuons of genenc units. exccpt the prcticined gcnenc -MC:-EC z:_NvERS:'N and

NC:-YEC'%ED 0EALLOCAT-:CN subprograms, are impicmentcdi by code Juplicauons. No attempt at shanng
.ode by muiple instanuatons is made in this rclcasc mi Tartan Ada. ,Cade sharing vill be implemented in a
later release.)

Tartan Ada enforces the restriction that the body ol a generic unit must be compiled before the unit can be
instanuated. It does not impose the restriction that the spec:6ccation and body of a generic unit must be provided
as part of the same compilauon. A recompilation of the body ktr a enerc unit will obsolete any units that
instantated this generic unit.

5-10
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5.9.3. Implementation-Defined Characteristics in Package S'.kNDA?.D
The impiementaion-dependenL characterisics in package STANDARD [Annex C are:

package STANDARD L5

type BYTE :NTtGTR is range -129 . .27;
type SHORT :NTGEzR is range -32768 .. 32767;
type :NTSG.R is range -2 147 483_648 .. 2_147_483_J47;
type -OAT is digits 9 range -16*0.-7FFF FFS *Z-32 . .- G*0. , F*-32;

type LONG FLOAT is digits 9 range -1* .7- F-6.

type DURA:ICN is delta 0.0001 range -36400.0 .. 36400.0;
-- OURATcSN'sMAL = *.2*L-14 (thac .s, s. 35?..E Sec)

end S TAND A D;

5.9.4. Attributes of Type Duration
The type DURAT=ON is defined with he ollowing charactenstics:

DLcRAT:cN' DELTA is 0.0001 scc
OURAT:ON' SMALL is 6.103516E "5 sec
DURATRON' ar.iST is -86-400.0 sec
DURAT:ON' LAST is 86400.0 sec

5,9.5. Values of Integer Attributes
Tartan Ada supports thc prcdctincd Integer tv pcs :T.R. SHCRT ::IT,13c, and BYTE :NTEGER. The

range bounds of the predcined tyLpe :NTZGER arc:

NTEGR' RST = -2-31
:NTzGER' LAST = 2-3 1-i

SHORT :NTGER' F:RST=-2*'15
SHCRT :.NTEGE.a' LAST = 2."'15-1

BYTE :NTEGER' T.:RST = -1:8
3YTZ :NTZGER' LAST = 127

The range bounds for subtypes declared in package LZiT :o are:

COUNT' F:RST = 0
COUNT' LAST = :NTEGER' LAST - I

?CS:T:vE :CUNT'F:RST= I
.os:T::V COUNT' LAST :NTEE' LAST-

F :-zLD aIST = o

FIL'LAST = '_0

The range bounds Cor subtypes dcclared in packages XECT" . are:

.=UNT':.RST=0
CO1NT' LAST = :N"7ZT'3"R' LAST

?CS:T:/E ZCUNT' F, S T = I
.... :.. LAST = CZ """" AS

$-11
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5.9.6. Values of Floating-Point A trbutes

Tartan Ada supports the predcfined (Icadng-poinE lypeS .-:,-AT and ~N CT

Amribute Value Cor r':CAT

O:GlTS 6

~Ps:LcN16#0). 1000200#~E-4
approunwaely 9.5367-'E-07

SMALL 1640.31CO0§)OOE-
approximately 2.38_9_'E-:6

approximately I.3~~-

SAFE *IALLIW6f.OOQ.OOO0#E-3 1
approximately5.74,S3

SAFE 1.ARGE (6sf).3FrrFFEO#E.3Z
approximarely {5O47()6E.,37

F R S7 64-0. 7F FFC4E-2
approximateiy I-I E -3 8

MACH {:NERAD X

MAC:H:NZ_MANTISSA

M1AC'H:NZE CAX 1 :

M4ACil:NEIE R MIN -126Z



APPENDIX T7O .VUL -S--I 15A

Aunbute Value tar ICNG --'-AT

:G:TS 15

MANT:SSA 53

EMAX 204

7-P s LON1 64f).Wk00000Q9X000#E- 12

approximately {381734-11970013E-16

SMALL~ 6,o). SWCOj4-)COUj0O#E-51
approximateiy 1 .9"-691 74331 6E -62

LARGE I Ws.F=FF~rF=-rFF-F_E0O#E+i I

approximately 2.571 1008708143F-61

SAFE -*-Y.AX Q2

SAFE 3S4ALL62090j('l.0#-$

approXIMately 1. 15 -6 9 1-92 -6-30 8

SA7T :.ARGE W~a. -rrt-FFF F--r-F80#E+-4-.6

approximately -.. 432337l15 7E-S07

F:RsT .1 6#o.,i-r -F-r .-rFFE~.E-256

approximately A.,99846,5671312 E-,307

LAST-r ~W ~FFE#-.256
approximately ,.)o-,567-0 1 I E-307

MAcH:NZ_.RA:X

YAcH:l2'irMAN:SSA 5

:A-C'j:NE_-'MAX z

MAC:NE .IOUND.S

MACH-rN:M 'TERFCWS 7!-
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APPENDIX C

TEST PARAMETERS

Certain tests in the ACVC make use of implementation-dependent values, such
as the maximum length of an input line and invalid file names. A test that
makes use of such values is identified by the extension .TST in its file
name. Actual values to be substituted are represented by names that begin
with a dollar sign. A value must be substituted for each of these names
before the test is run. The values used for this validation are given
below. The use of the '*' operator signifies a multiplication of the
following character, and the use of the '&' character signifies
concatenation of the preceeding and following strings. The values within
single or double quotation marks are to highlight character or string
values:

Name and Meaning Value

$ACC_SIZE 32
An integer literal whose value
is the number of bits sufficient
to hold any value of an access
type.

$BIGIDI 239 * 'A' & '1'
An identifier the size of the
maximum input line length which
is identical to $BIG_ID2 except
for the last character.

SBIGID2 239 * 'A' & '2'
An identifier the size of the
maximum input line length which
is identical to $BIG_IDI except
for the last character.

$BIG ID3 120 * 'A' & '3' & 119 * 'A'
An identifier the size of the
maximum input line length which
is identical to SBIG_ID4 except
for a character near the middle.
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Name and Meaning Value

SBIGID4 120 * 'A' & '4' & 119 * 'A'
An identifier the size of the
maximum input line length which
is identical to $BIGID3 except
for a character near the middle.

SBIG INT LIT 237 * '0' & "298"
An integer literal of value 298
with enough leading zeroes so
that it is the size of the
maximum line length.

$BIGREAL LIT 235 * '0' & "690.0"
A universal real literal of
value 690.0 with enough leading
zeroes to be the size of the
maximum line length.

SBIG.STRING1 fill & 120 * 'A' & loll
A string literal which when
catenated with BIG STRING2
yields the image of BIGID.

SBIGSTRING2 tiff & 119 * 'A' & '1' &
A string literal which when
catenated to the end of
BIGSTRING1 yields the image of
BIGID1.

$BLANKS 220 *
A sequence of blanks twenty
characters less than the size
of the maximum line length.

$COUNT LAST 2147483646
A universal integer literal
whose value is TEXTIO.COUNT'LAST.

$DEFAULT.JMEMSIZE 1_000000
An integer literal whose value
is SYSTEM.MEMORYSIZE.

SDEFAULT STOR UNIT 8
An integer literal whose value
is SYSTEM.STORAGEUNIT.
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Name and Meaning Value

$DEFAULT SYS NAME MC68000
The value of the constant
SYSTEM.SYSTEMNAME.

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

$FIELD LAST 20
A universal integer
literal whose value is
TEXTIO.FIELD'LAST.

SFIXED..NAME THERE ISNOSUCHFIXEDTYPE
The name of a predefined
fixed-point type other than
DURATION.

$FLOAT NAME THERE IS NO SUCHFLOATTYPE
The name of a predefined
floating-point type other than
FLOAT, SHORT-FLOAT, or
LONG FLOAT.

$GREATER THAN DURATION 100_000.0
A universal real literal that
lies between DURATION'BASE'LAST
and DURATION'LAST or any value
in the range of DURATION.

$GREATER_THANDURATION BASELAST 100_000_000.0
A universal real literal that is
greater than DURATION'BASE'LAST.

$HIGH .PRIORITY 200
An integer literal whose value
is the upper bound of the range
for the subtype SYSTEM.PRIORITY.

$ILLEGAL EXTERNAL .FILE NAMEl /NONEXISTENT.DIRECTORY/FILE1
An external file name which
contains invalid characters.

$ILLEGAL_.EXTERNALFILEJNAME2 /NONEXISTENTDIRECTORY2/FILE2
An external file name which
is too long.
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Name and Meaning Value

$INTEGERFIRST -2147483648
A universal integer literal
whose value is INTEGER'FIRST.

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

SINTEGERLAST_.PLUS1 2147483648
A universal integer literal
whose value is INTEGER'LAST + 1.

$LESSTHANDURATION -100_000.0
A universal real literal that
lies between DURATION'BASE'FIRST
and DURATION'FIRST or any value
in the range of DURATION.

SLESSTHAN_DURATIONBASE..FIRST -100000_000.0
A universal real literal that is
less than DURATION'BASE'FIRST.

$LOW PRIORITY 10
An integer literal whose value
is the lower bound of the range
for the subtype SYSTEM.PRIORITY.

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

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

$MAXINLEN 240
Maximum input line length
permitted by the implementation.

$MAXINT 2147483647
A universal integer literal

whose value is SYSTEM.MAX INT.

$MAX_INTPLUS_ 1 2147483648
A universal integer literal
whose value is SYSTEM.MAXINT+I.
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Name and Meaning Value

$MAXLENINTBASEDLITERAL "2:" & 235 * '0' & "11:"
A universal integer based
literal whose value is 2#11#
with enough leading zeroes in
the mantissa to be MAXIN.LEN
long.

SMAXLEN REAL BASEDLITERAL "16:" & 233 * '0' & "F.E:"
A universal real based literal
whose value is 16:F.E: with
enough leading zeroes in the
mantissa to be MAXINJEN long.

SMAXSTRINGLITERAL '"' & 238 * 'A' &"0
A string literal of size
MAXINLEN, including the quote
characters.

SHININT -2147483648
A universal integer literal

whose value is SYSTEM.MININT.

$MINTASKSIZE 32
An integer literal whose value
is the number of bits required
to hold a task object which has
no entries, no declarations, and
"NULL;" as the only statement in
its body.

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

SNAME LIST MC68000
A list of enumeration literals
in the type SYSTEM.NAME,
separated by commas.

$NEGBASEDINT 8#777777777776#
A based integer literal whose
highest order nonzero bit
falls in the sign bit
position of the representation
for SYSTEM.MAXINT.
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Name and Meaning Value

SNEWMEMSIZE 1_000_000
An integer literal whose value
is a permitted argument for
pragma MEMORYSIZE, other than
$DEFAULT MEMSIZE. If there is
no other value, then use
$DEFAULT.MEMSIZE.

$NEWSTOR.UNIT
An integer literal whose value
is a permitted argument for
pragma STORAGEUNIT, other than
$DEFAULT_STOR UNIT. If there is
no other permitted value, then
use value of SYSTEM.STORAGEUNIT.

SNEWSYS-NAME MC68000
A value of the type SYSTEM.NAME,
other than $DEFAULTSYS.NAME. If
there is only one value of that
type, then use that value.

$TASK-SIZE 96
An integer literal whose value
is the number of bits required
to hold a task object which has
a single entry with one 'IN OUT'
parameter.

STICK 0.01
A real literal whose value is
SYSTEM.TICK.
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WITHDRAWN TESTS
Some tests are withdrawn from the ACVC because they do not conform to the
Ada Standard. The following 44 tests had been withdrawn at the time of
validation testing for the reasons indicated. A reference of the form
AI-ddddd is to an Ada Commentary.

a. E28005C This test expects that the string "-- TOP OF PAGE. --

63" of line 204 will appear at the top of the listing page due
to a pragma PAGE in line 203; but line 203 contains text that
follows the pragma, and it is this that must appear at the top
of the page.

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

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

d. C97116A This test contains race conditions, and it assumes that
guards are evaluated indivisibly. A conforming implementation
may use interleaved execution in such a way that the evaluation
of the guards at lines 50 & 54 and the execution of task CHANGING-
OFTHE GUARD results in a call to REPORT.FAILED at one of

lines 52 or 56.

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

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

g. CD2A63A..D, CD2A66A..D, CD2A73A..D, CD2A76A..D (16 tests] These
tests wrongly attempt to check the size of objects of a derived
type (for which a 'SIZE length clause is given) by passing them
to a derived subprogram (which implicitly converts them to the
parent type (Ada standard 3.4:14)). Additionally, they use the
'SIZE length clause and attribute, whose interpretation is
considered problematic by the WG9 ARG.
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h. CD2A8IG, CD2A83G, CD2A84N & M, & CD50110 [5 tests] These tests
assume that dependent tasks will terminate while the main pro-
gram executes a loop that simply tests for task termination; this
is not the case, and the main program may loop indefinitely
(lines 74, 85, 86 & 96, 86 & 96, and 58, resp.).

i. CD2B15C & CD7205C These tests expect Lhat a 'STORAGE SIZE
length clause provides precise control over the number of
designated objects in a collection; the Ada standard 13.2:15
allows that such control must not be expected.

j. CD2D11B This test gives a SMALL representation clause for a
derived fixed-point type (at line 30) that defines a set of
model numbers that are not necessarily represented in the
parent type; by Commentary AI-00099, all model numbers of a
derived fixed-point type must be representable values of the
parent type.

k. CD5007B This test wrongly expects an implicitly declared sub-
program to be at the the address that is specified for an un-
related subprogram (line 303).

1. ED7004B, ED7005C & D, ED7006C & D [5 tests] These tests check
various aspects of the use of the three SYSTEM pragmas; the AVO
withdraws these tests as being inappropriate for validation.

m. CD71O5A This test requires that successive calls to CALENDAR.-
CLOCK change by at least SYSTEM.TICK; however, by Commentary
AI-00201, it is only the expected frequency of change that must
be at least SYSTEM.TICK--particular instances of change may be
less (line 29).

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

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

p. CE21071 This test requires that objects of two similar scalar
types be distinguished when read from a file--DATAERROR is
expected to be raised by an attempt to read one object as of
the other type. However, it is not clear exactly how the Ada
standard 14.2.4:4 is to be interpreted; thus, this test objective
is not considered valid. (line 90)
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q. CE3111C This test requires certain b-havior, when two files are
associated with the same external file, that is not required by
the Ada standard.

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

s. CE3411B This test requires that a text file's column number be
set to COUNT'LAST in order to check that LAYOUT-ERROR is raised
by a subsequent PUT operation. But the former operation will
generally raise an exception due to a lack of available disk
space, and the test would thus encumber validation testing.
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Chapter 3
Compiling Ada Programs

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

3.1. THE zadao8 COMMAND FORMAT
The tada68 command has this format:

eada68 Copdo&] file... Copton...I
Arguments that start with a hyphen are interpreted as options: otherwise, they represent filenames. There

must be at least one filename, but there need not be any options. Options and filenames may apear in any order.
and all options apply to all filenames. For an explanation of the available options, see Section 3.2.

If a source file does not reside in the directory in which the compilation takes place, file must include a path
sufficient to loct= the file. It is recommended that oniy one compilation unit be placed in a file.

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

" the Ada program library adra. db is updated to reflect the new compilation time and any new dependencies

" one or more separate compilation files and/or object files are generated

If no errors are detected in a compilation unit. .ada6a produces an object module and updates the library. If
any error is detected, no object code file is produced, a source Listing is produced. and no library entry is made for
that compilation unit. If warnings are generated. both an object code file and a source 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 323 through 3.6.

The output from t ada68 is a file of type . s tof f or . -.of f. for a specification or a body unit respectively,
containing object code. Some other files are left in the directory as well. See Section 3.4 for a list of extensions
of files that may be left in the directory.

3.2. OPTIONS
Command line options indicate special actions to be performed by the zompiler or special output file

properties.
The following command line options may be used:

-a Generate an assembly code ile. The assembly code tile has an extension . . or . 3s
(see Section 3.4).

-; Output debugging informanon.

-'. Cause compiler to omi data segments with the text of enumeration literals. This text
is normally produced :or txported enumerton types tn order to support the

rmAGE attibute. You should use -- only when you zan guarantee that no unit
that will import the enumeration type will use , :M.AGE. However, if you are
compiling a unit with an enumeration type that Is not visible to other compilation
units, this option is not needed. The compiler can recognize when ' :MAGE is not
used and will not generate the supporting smngs.
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-La Generate a listing, even if no errors were found. The default is to generate a Listing
only if an error is found.

-Lii Never generate a listing. The default is to generate a listing only if an error is found.

-n-n Stop compilation after n errors have been detected.

-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, al-

gebraic manipulation. and short circuit analysis.

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

n = 2 Space - This is the default if none is supplied. Performs level I
optmizations plus flow analysis which is used for common sub-
expression elimination and equivalence propaganon across basic
blocks. It also performs invariant expression hoisting, dead code
elimination, and assignment .kiling. Level 2 also performs lifetime
analysis which is used to improve egister allocation. It also per-
forms inline expansion of subprogram calls indicated by Pragma
:NL:=E which appears in the same compilation unit.

n = 3 Time - Performs level 2 optimizations plus inline expansion of
subprogram calls which the optimizer decides are profitable to ex-
pand (from an execution time perspective). Other optimizantions
which improve execution time at a cost to image size are per-
formed only at this level.

-v Print out compiler phase names. The compiler prints out a short description of each
compilation phase in progress.

-q Do not print out compiler phase names.

-w Suppress warning messages.

-S [ACDE-LORSZ] Suppress the given set of checks:

A ACCZSS :H:EC:-
C CONSTRA:NTZ EC
o 0 1 SCR.MINANT :HECX
_ ELABCRAT: C H ECK

:NDEXHEC:<
L LEINGTH :EC:<o ovrR.,zw ::.EcX

R .ANGE :HZc:.<
S STORAGE C:HECK
z "ZECO""::s:O CzHECK

The -S option has the same effect as a global pragma SUtPRESS applied to the
source file. If the source program also contains a pragma SuPPRESS. then a given
check is suppressed if either the pragma or die switch soecifies it: that is. the effect
of a pragrna SUPPRESS cannot be negated vitti the :ommand line option. See
LRM 11.7 for further dermIs. .xnampies are:

-SoZ Suppress OVE.FL:k W_.:HEc and : v sZcN ci.c:<.
-S Suppress all checks.
-SC Suppress C:NSTA.A:NT ERRCR. equivalent to -SAD -LR.
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-x Cause the compiler to generate a cross reference file containing entries of 'he form

Ada-name->linkname at line
This option will allow users to find the linkname generated for the given Ada-name,
and use linkname to set breakpoints in debuggers. The file will have the extension
. .r! (See Section 3.5).

In addition, the output from the compiler may be redirected using the redirection facility including '&' for
s tderr; for example

% tada68 tax_spec.ada >& -axs3ec.-xz

3.3. WHAT UPDATES ARE MADE TO THE PROGRAM LIBRARY

Simply stated, upon successful compilation of a unit,

" the Ada program library ada. d.b is updated to reflect the new compilation time and any new dependencies
* one or more separate compilation files and/or object files are generated.

However, more complicated situations can arise. The following items list the types of compilation unit and
address the range of situations that can arise.

* In all cases the transitive closure of the dependencies of a compilauon unit in the library must be consis-
tent: that is. the unit must be compiled consistendy as defined in section 10.3 of the LRM. A secondary
unit can have its specification in its context clause, although it is redundant. For a more complete
discussion of closure, see Section 4.5.

* A package specification replaces any library unit in the library with he same name, or is simply added if
no such library unit exists.

* A package body replaces any existing body of a package specification with the same name. If no such
. specification exists, an error message is issued. If such a specification exists, but the body does not match

the specification in the sense of Section 7.1 of the LR.M. error messages are issued.

* A subprogram specification replaces any library unit in the library with the same name, or is simply
added if no such library unit exists.

" A subprogram body replaces any existing body of a (generic or non-genenc) subprogram specification
with the same name. If no such specification exists, an implicit specification is derived from the body and
entered into the library as noted above for subprogram specificauon. If a spectication exists. but the body
does not match the specification in the sense of Section 6.3 oi the LRM. error messages am issued. If any
library unit other than a subprogram specification exists with the same name, the new implicit specification
replaces that library unit.

* Generic package specifications and subprogram specifications act as :xplicic specifications. i.e.. cor-
responding bodies must match their specificauons. If a enenc unit is instantiated. a dependency is created
on the generic body.

" Generic instances compiled as library units are treated in the same way as their non-generic counterparts.

" When an instantauon replaces the body of a librar, unit, all secondary units of that library unit are now
obsolete and are deleted.

" A subunit with a parent unit zontaining an appropriate body itub exisung in the library replaces any
subunit with the same subunit name. compnsed of the stub's name and the name of the ancestor unit. or is
simply added, if no such subunit exists. A unit containing stubs will only be entered into the library if the
simple names of all its stubs are unique for al stubs derived from its common ancestor. An error message
is issued if no parent unit exists in the library, the parent unit exists but does not have a relevent stub. or the
parent unit and body stub exist but the subunit does not match the stub or its specificauon.
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When the parent unit of a subunit is recompiled and the parent no longer contains a stub for the subunit,
the subunit. which is now obsolete, is deleted.

3.4. FILES PRODUCED OR USED BY THE COMPILATION SYSTEM
Files with the following extensions are contained in the standard packages directories or can be :reated by

compiling or linking an Ada program. the file name is the name of a compilation unit, but may be compressed to
conform to length limitations.

bod Representation of the body of a generic. and/or the visibility information available to
any subunits or generic bodies. body-name. aod is read when compiling a program that
instantiates body-name or a generic contained in a body-name. or is a subunit of
body-name.

di. Representation of a unit specification. wnu-name. d. is read during the compilation of a
program that does a "with wut-name".

A listing produced by the Ada compiler.

man A link file produced by the Tartan tinker.

s The assembly language file produced by compiling an Ada unit body when the -a
option is given.

stoff The object file produced by compiling an Ada unit specification.

toff The object file produced by compiling an Ada unit body.

Cross reference Files that relate Ada names with compressed and disambiguated names
used in the object or assembly language file.

An executable image created by linking a main program.

The following are the extenstions used for files that are created temporarily dunng the linking process:

eof The elaboration script generated by the library

List of all object files to be linked by the linker

,cf Contol file for the linker.

Additionally. temporary files are created during compilation that have he same file extensions listed above, but
also have a unique 3 digit hexadecimal number concatenated to he extension. Any of the above files will appear
in the directory only if a link or compilation is abnormally termimated. These files should then be deleted by the
user.

The parser creates several additional temporary files having the extensions :er. zab. :sb, and :se that
should be deleted by the user if left by an interrupted compilation.

Files having the following extensions are controlled by the librarian and compiler..., toc, !:off and
s coff. The user should not use these extensions for any other purose. a.-68 1.eiace command will
automancally delete these files, when the respective unit is deleted from the library. If the user deletes these files
in any other way, subsequent invocations of the compiler or librarian will have unpredictable results, including
fatal crashes. We therefore advise that the user never delete these files by operating system commands.

3.5. THE CROSS REFERENCE MAP OF LINKNAMES
A cross reference of symbolic names to linknames is generated with the option - to the tcada68 command.

The cross-reference file has the extension . :.-f; the file name is that of the zompiled unit. but possibly
compressed to match reschctions, as shown in the example below.

For longer unit-names, the cross reference file generated may not have an immediately obvious name, in
order to find it. it may be necessary to search the current working directory for a recently produced file with
extention xr!.
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Example:
File crexcamp. espec. ada

Package THIS IS A LONG PACKAGENAmE is
Package A[NOTHERLONGPACKAGE, NAME is

procedure LONG ?POCdURENAMET-HA:2IL_1- tSR L INAE
end ANOTHER LO9 PACKAGE "NAME;

end THIS -IS -A -LONG PACXAGE NAmE;

File crexample body. ada
package body :rizS ISALONGPACXAGENAME i

package body AINOTHER LONGPACKAGEN1A.ME is secarate;
end THIS- IS A LONG PACXAGE NAME;

File crexamp Le. sep
separate (THISISALONG PACKAGE MAME)
package body AOHRLGPAK ENMEis

procedure LONG2 ROCEDURE NAME XTHAT SI.LL HAVE3 SHC RTL:NNAME is
begin

null;
end LOCNG PRkCCZDURE 4A"ME -THAT -WIL. HAVE SHCRT 2:NKNA.ME:

end ANOThtERL-ONGPACKAGE N4AMAE;

The commands:
tada68 crexanp.e spec. ada
tada68 crexai=Ie ody ada
tada68 --c cre~ca~le.3ep

produce tie ile :Iha 11-gpckgnm. nh1,gpckgnxeOO01. xr! which appears below:
-'L nkname Cross Reference Map thss.npccgr=n ~:zngckn eOOI ---

ths43a~ongpackagename->xxhskg.mOOI at 0.aLn

package rtameYOO at
~s Lngpakae am~aote __;package -fameanoer_ ongpackaqe

-name->anotherLong__ackage~ame 0O at. 2
:h.s z-s a~longpackageiame ranohe:logpackage_iameY rigprocedure name

:tiat-w.LI. -have stiort: ,nkname->,xthsskg-OOILtng-erct:c.rn~imOO at 3
I tie above cross reference file:

" The first line represents Lhe name for the elaboration code for the package
THIS :S A LONG PACK.AGE N4AME. The symbols representing the specification and body have
respectively YDECIARE and YBODY poscpended.

" The second line is the name of die data segment for te package TH: 3 -: 3_ALON,*GACKAGE NAME.

" The third line is the name of Ehe dama segment for the package MCMRLNAKG AE

" The name for the LOGPOEtE M HTWL AESOTLKAEprocedurei :on
the fourth line.

" The fifth line is the name for die elaboration variable for die procedure
rONG ?RCCTZDURE NAME THAT WqILL JAVE SHORT L:NKNA.ME. Ada rules require diac the body
of a subprogramr is already elaborated before it can be called. If it is not aireadry elaborated the exception
PROGRAM ERRCR must be raised. For each subprogram that may require an elaboraton check die
compiler generates a variable that is used to record tat the body of te subprogram has been elaborated.
The name of the elaboration variable is generated by postpending f3CTo to the name of the subprogram.
The elaboration varible name is then subject to the samne zompression algontlims as the rest of die
symbols in dhe program.
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The ULTRIX command

Is -i. ,.xr-
will help you locate the cross reference listing. [n order to view the contents of the cross reference file, make
sure that your terminal is set to wrap around mode. The identfier appearing at the left is the identifier ta
appears in the Ada source code. The name to the rght of the '->' is the lininame that is supplied for d=
identifier to Id. The "at <maber>'" gives the line number in the source code where the identifier is found.
A Cross Reference Map can be used to verify that there are no conflicting linknames in a program library that
uses subprograms written in another language (see Section 5.1.2.2 that discusses the pragma FORz:r;NODY).
It is also useful for assembly-level debugging.

3.6. COMPILER DIAGNOSTIC MESSAGES
The compiler and library issue diagnosac messages that appear at your terminal and in the optional compiler-

generated listing. Most messages issued by Tartan Ada ULTRDCI/68K contain a reference to the Ada LRM

section and paragraph relevant to the error. This section explains the kinds of diagnostic messages that are
generated, how the compiler attempts to deal with problems that caused the messages and how you should go
about correcting a program.

A comprehensive listing of all the messages the compiler can issue is contained in Appendix Section A.1. A
similar listing of all the messages the library can issue is contained in Appendix Section A.Z.

3.6.1. Message Severity Levels
Every message issued by the compiler is assigned a severiy level that indicates how serious the problem is.

There are four message categories.

1. A fatal error is serious enough to suspend compilation immediately after the error is discovered. This is
the only class of error that inhibits further analysis of the source program. An example of a fatal error
message (in this case from the library) is:

Fatal 6801: <Uibraryadministradonfilename> .s .coma.ibaJle
wit.h.i thi vers.on of the I:lrar-/.

2. An error is serious enough to prevent the generation of object code, but the compiler attempts to recover
from the error and continues checking the source [or additional errors. An example of an error is:

Error 2060: Th .s recorc. field has ai:ead - teen assigned
i.n the aggregate (4.3 (6))

3. A warning does not stop the compiler from genemung object code. but may sail be an indication of a
programming error. When a warning occurs. the code generated may not be what you intended. An
example of a warning is:
--Wazn 4001: Elaboration of : hs subtype w,.- r.aise ::ns3c_=terror

at runt4ime (3.3.2).

4. An informanonal message provides you with additional information when you use some library com-
mands (see. for example, Section 4.6). Informational messages am issued only by the library, not by the
compiler. An example of an informational message is:

:nfo 6011: The files reauired -for .-nk'_nq ny <unit_ ind>
<ut name> a-e consi.stent (1).3)

3.6.2. Message Formats
The format of messages appeanng on the standard error output and in the listing tile is similar. Here is an

example:
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51 sl string(l disc=-.);
61 s2 : string(.. 2 * disczim);

i Error 2204: A discrinminant may not be used in this
expression (3.7.1 (6))

71 end record:

The numbered lines in the example are lines from the source program. The source line in question is followed by
the messages and pointers to the exact locaton of the problem.

On the terminal. horizontal lines are used to separate messages coming from different parts of the source
program, for example:

51 sl : strinq(L .. discr.m;
61 s2 : string( .. 2 * discrim);

** I Error 2204: A dciscriminant mtay not be used
in this expression (3.7.' (6)1

71 end record:

141 null:
.5l when numeric error I constrainterror =>

I Error 3112: A glven except~on may only appear once
in a handler (11.2 (5))

161 null;

In a listing file, a message chain accompanies each diagnostic message. The message chain indicates where
in the program the next and previous messages occur, for example:

3-7



USER MANUAL FOR TARTAN ADA LLTR-l;68K

Ada ULTRIX/68K :NT-2 Copyrigt 1989, Tartan Laboratorles Zncorporated

First diagnostic is on line 6
LIprocedure sample_orogram is

21 subtype small_inrc is integer range 1 .. 10;
31
41 type rec(dciscrim : small int) is record
51: string(l .. diicrm);
61 s2 string(l .. 2 -cdiscrim);

.." I Error 2204: A discr.m nant may not be used In this
expression (3.7.1 (6))

N Next diagnostic is on line 1.5
71 end record;
81

91 x rec(S);
10 begin
III : (6, "12345", "abcde")
12 exception
131 when cons~taint eror ->
141 null;
2.1 when numeric error I constraint error =>

Previous diagnostic was on line 6
I Error 3112: A given exception may only appear once

in a handler (11.2 (5))
161 null;
17 lend samp.le program;
2.81

'" Last diagnostic was on Line 15

E-rors: 2, Warnings: 0

The message chain is especially helpful when working with large listings.
Whether on the standard error output or in a listing file, the list of messages is followed by a summary line

containing a count of the number of errors in each seventy class, for example:
? Er-ors: 2, Warnings: 2

3.6.3. Message Generation
Tartan Ada ULTR-/68K has many internal phases. any one of which can issue diagnostic messages. Mes-

sages are coilected in memory until the time comes to generate the message lisung. At that time, all the messages
are sorted by thei positon in the source program and are printed.

When you examine a program listing containing many messages. remember that the order in which the
messages appear in the listng is not necessarily the order in which the messages were generated. This fact may
be important when one error causes another. It is advisable to start correcting your program according to the
messages having the lowest numbers and work towards the higher numbers, making an intermediate compiauon
if necessary.

3.6.4. About Syntax Errors and Recovery
Tartan Ada ULTRIX/68K incorporates a parser which is capable of analyzing and correcting all syntactic

errors in the source program. This section describes the various error messages that may be issued by the parser.
When a syntax error is detected, no object code is generated.

The parser divides the source program text into lexical elements. or :okns., such as identifiers, reserved
words, constants. etc. When the parser encounters a token that it does not expecL It issues an error message that
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indicates the position at which he error was detected and the action haL was taken to correct the error. Here are
some examples of the recovery actions:

In the example below, the trailing "s" does not match any of the valid tokens of Ada and so the pare
deletes iL

1Iprocedure badsyntax is
21 subtype byte is integer range 0 .. 255; S

1 Error 104: rlll-formed "oken deleted.

31 x : integer;
The compiler also deletes a token occupying an inapprpritne place. In the following example, it deletes the

superfluous token '"%hie".
5 begin
61 for while i in I .. 10 loop

1 Error 121: Parse error; token deleted.
1 x :- x 1;

n the following example, the missing symbol ";" is inserted, and parsing continues undisturbed.
41 i integer
S b1 : boolean;

^I

I Error 120: Parse error, token ";" ..n3se-ed.
6 beg.n

In the following example, the syntactcally incorrect symbol ":" is replaced by the proper symbol ";".

171 end loop;
181 :c := 15:

I Error 122: Parse error; this token deleted, Inserted.

191

3.6.4.1. Mul-Token Insezron

The parser may also insert several tokens in an attempt to repair the constructs whose closing tokens (e.g..
"end if; '") ar missing. An example of this recovery is:

101 end if;
111 end loon;

Al,2,3

*MV 1 Eor 120: Parse er=or; token Inf, .-tserted.
2 Error 120: Parse error; token ; -1nser"ed.

" 3 Error 120: Parse error; :oken "end" -nser.ed.
121end bad oroc:

In this example an additonal "end .f; was missing. Note, however, chat the maximum number of
tokens that can be inserted in succession is limited.

3.6.42. Complex Recovery Sawegy

If all the simple rix-up and muti-token insertion techniques above are unsuccessful, the parser attempts a
more massive correction by deleting many successive or preceding phrases of the program. Foe example.

Si y := ; case bad _ase -s

nwere :c-r -> :% :w 3;

-"" I Error 123: Parse error; ill-for.- ed c"sratement>".7" when 2 :- x - 5;

The caret (A) locates the place where the parser detects an error. The compiler indicates the elided portion of
the source program by underlining with asterisks. In the first (and possibly the last line, only the tokens deleted
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are underlined. The lines following the first line are not underlined, but when he entire line is deleted. the
symbol after the line number (e.g., lines 6 and 7) changes from a verucal bar ( I ) to an asterisk. (The above case
statement contained three errors. The closing "end case; " was also deleted.)

In cases like the above example, when the parser has deleted more than one token, the error message is

Error 123: Parse error; il1-formed <name>".
The name contained within the angle bracket pair is that of the grammatical element that che parser expected co
find in this position. Occasionally, the deletion of tokens sts at a point texaially preceding the reported error
because no legal interprramnon of an enclosing construct can be found due to the error within the construct.

Unde rare circumstances, you may see an error message

Error 127: Parse error; unexzec-ed end-of-file.

pointing to a token within the program. with the rest of the program marked as deleted. This message points to
the position in the program where the parser detected a syntax error. It indicates that., despite all attempts, the
ertor recovery was unsucessful untl the end-of-file was reached. In this case, correct all the errors reported and
examine the program for missing keywords that end complicated syntactic constructs: also, especia~ly examine
the few lines that precede and follow this message for syntactic errors.

3-10



USER MA UAL FOR TARTAN ADA ULTRZG68K

4.8. THE l ink SUBCOMMAND
The link command checks that the unit within the library specified by the user has the legal form for a main

unit, checks that all its dependencies are consistent, finds all required object files, and links the main program
with its full closure (See Section 4.5) producing an execumable image. The format of the link command is

alib68 link [option...] Ada-name Copaon...]

where the Ada-name specifies the unit in the library to be made the main program.

The following options may be used:

- Provide a trace of the load command indicating what files are being loaded

-K Create a shell script file that may be redirected to sh to cause the Ada program to be Linked. The
user assumes full responsibility for the consistency of Lhe program when this script is run instead
of using the alib68 link command.

-M Provide a load map

-o flename
Name the final output file from the loaderJllename

4-10


