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CHAPTER 1

INTRODUCTION

This Validation Summary Report (VSR) describes the extent to which a
specific Ada compiier conforms to the Ada Standard, ANSI/MIL-STD-1815:.
This report explains all technical terms used «ithin 1t and thoroughly
reports the results ¢ ting this compiler wusing the Ada Compiler
validation <Capabilitys (ACVC). An Ada compiler mnmust be implemented
according to the Ada Standard, and any implementation-dependent featftures
must conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implementad that is

<’g93~;g_£§g 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 tvpes.
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.i)

The information in this report is derived from the test rasults producead
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 1language constructs and that it identifies and rejects
illegal language constructs. The testing also identifies behavior that is
implementation dependent, but is permitted by the AaAda 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 identifv anv language constructs supportzd by the
compilar that do not conform to the Ada Standard

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

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

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 SUMHARY REPORT

Consistent with the national laws of the originating counfry, ths 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 1identified in this

raport.

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 raport are
available to the public from:

or from:

Ada Information Clearinghouse

Ada Joint Program Office

QUSDRE

The Pentagon, Rm 3D-139 (Fern Street)
Vashington DC 20301-3081

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 REFERENCES

1. Reference Yanual for the Ada Programming Language,
ANSI/MIL-STD-1315A, February 1983 and ISO 3652-1937.

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

3. Ada Compiler Validation Capability Implementers' Guide, SofTech,

Inc.,

December 1986.

4. Ada Compiler Validation Capability User's Guide, December 1985.

1.4 DEFINITION OF TERHS

ACVYC

Ada
Commentary

Ada standard

Applicant

AVF

AVO

Compiler

Failed test

Host

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

An Ada Commentary contains all information relevant to the
point addressed by a comment on the Ada Standard. These
comments are given a unigue identification number having the
form AI-ddddd.

ANSI/MIL-STD-1815A, February 1983 and ISO 8652-1987.
The agency requesting validation.

The Ada Validation Facility. The AVF 1is responsible for
conducting compiler validations according to procedures
contained in the Ada Compiler Validation Procedures and
Guidelines.

The Ada Validation Organization. The AY0 has oversight
authority over all AVF practices for the purposes of
maintaining a uniform process for walidation  of xda
compilers. The AVO provides administrative and technical
support for Ada validations to ensure consistent practices.

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

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

The computer on which the compiler resicss.
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Inapplicable An ACV(C test that uses features of the language that A
test compiler is not raquired to support or mav  legitisately
support in a way other than the ons expectad by the test.

Passed test An ACVYC 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 mores

files.
Vithdrawn An ACVC test found to be incorrect and not used to check
test conformity to the Ada Standard. A test may be 1incorrect

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

1.5 ACYC 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, €, 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 langnage (other than those alreadyv reserved in the Ada 1language)
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 1illegal 1language 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 =2nsur2 that legal 3ida prongrams
can be correctlv compiled and sxecuted. FEach Class ¢ tast 1s seif-checking
and produces a PASSED, FAILED, or NCT APPLITABLE messags 1ndicating tue
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, 1if a Class D test fails to compile because the capacity of the
compiler is exceeded, the fest is classified as inapplicable. TIf 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 1is 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 1is 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 1illegal Ada programs involving
multiple, separately compiled units are detectad 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 anv units referenced by the main
program are elaborated. In some cases, an implementation may legitimately
detact arrnrs dvnring compilation of the tast,

Two library units, the package REPORT and the procedure CHECK_FILE, support
the self-checking features of the executable tests. The package REPORT
provides the mechanism by which executable tests report PASSED, FAILED;, or
NCT APPLICABLE results. It also provides a set of identity functions used
to defeat some compiler optimizaticns 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 CHECX_FILE is
checked by a set of executable tests. These tests produce messages that
are examined to verify that the units are operating correctly. If these
units are not operating correctly, then the validation is not attempted.

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

)




cnustomizad according to 1iaplementaticen-spacific values--for =xamnl= an
1li2gal fila nanm=. A list »of the wvalu2s nsed for fthis validarn: >
provided in appendix C.

A compiler must correctly process each of the tests 1in the suitz and
demonstrate conformity to the Ada Standard by either meeting th2 pass
criteria given for the test or by showing that the test 1s inapplicable to
the 1implementation. The applicability of a test to an implementation is
considered sach time the implementation 1is wvalidatad. A test that 1s
inapplicable for one validation 1is not necessarily inapplicable for a
subsequent validation. Any test that was determined to contain an 1illegal
language construct or an erronecus language construct is withdrawn from the
ACVC and, therefore, 1s not wused 1in testing a compiler. The tzasts
withdrawn at the time of this validation are given in Appendix D.




CHAPTER 2

CONFIGURATION INFORMATION

2.1 CONFIGURATION TESTED
The candidate compilation system for this validation was testzd
following configuration:
Compiler: Tartan Ada ULTRIA/A8K Version INT-2
ACVC Version: 1.10
Certificate Humber: #891207I1.10262
Host Computer:
Machine: MicroVAX II
Operating System: ULTRIX V2.2

Memory Size: 9 1B

Target Computer:
Machine: Tektronix 3541 Emulator for /3020
Operating System: TekDB V5.04

dJemory Size: 64 XB +# 1 MB

CONFIGURATICH IWTORMATION

under

the
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2.2 TIMPLEMENTATION CHARACTERISTICS

One of the purposes of validating comnilers 1s to determine the behavior of
1 compiler 1in those areas of the Ada Standard that parmit i1nmplementations
to diffar. Class D and E tests specifically check for such imnlementation
differences. However, *ests 1in other <classes alsc characterizs an
implementation. The tests demonstrate the following characteristics:

a. Capacities.

1) The compiler corractly processass a compilation containing
723 variables 1in the same declarative part. {S2e tast
D29002K.)

The compiler «correctly nprocesses tasts Qontalning 1o0m
statements nestaed to 65 lavels. (See tests D55A03a..H (3
tests).)

(]
~—

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

4) The compiler correctly processes teasts containing recursive
procedures separately compiled as subunits nestad to 17
levels. (See tests DA4005E..G (3 tests).)

b. Predefined types.

1) This 1implementation supports the additional predefined types
SHORT_INTEGER, BYTE_INTEGER, and LONG_FLOAT in the package
STANDARD. (See tests B3A001T..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 languags. VWVhile
the ACVC tests do not specifically attempft fo determine the order

of evaluation of expressions, test results indicate the following:

1) None of the default initialization expressions for racord

components are avaluated before any value is
checked for membership in a component's subtype. (See test
C321177A.)

2) Assignments for subtypes are performed with the same precision
as the base type. (See test C35712B.)
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3)  This imnlementation uses no axtra bits for extra pracisinnm
. and uses all extra bits for extra range. {See tast C359G3A.)

4) NUMERIC_ZRROR is raised for predefined and largest integer and
no exception 1is 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 1is 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 C455247..2 {26
tests).)

d. Rounding.

The method bv which values are rounded in type conversions 1s not
defined by the language. While the ACVC tests do not specifically
attempt to determine the method of rounding, the tast rasults
indicate the following:

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

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

3) The method used for rounding to integer in static wuniversal
real expressions is round to even. (See test C4A014A.)

e. Array tvpes.

An implementation is allowed to raise NUHMERIC_ERROR or
CONSTRAINT_ERROR for an array having a 'LENGTH that exceeds
STANDARD.INTEGER'LAST and/or SYSTEM.MAX_INT. For this
implementation:

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

2) NUMERIC_ERROR is raised when an Array tvpe with
INTEGER'LAST + 2 components 1s declared. (See test
C36202A.)




4)

6)

8)
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NUMERIC_ERROR 1s raised when an arrav tvne with
SYSTEM ., HAX_INT + 2 romponents 1s declarad. (Se=e test
C36202B.)

A packed BOOLEAN arrav having a 'LENGTH exceeding INTEGER'LAST
raises NUWERIC_ERROR when the array type is declared. (See
test €52103%.)

A packed two-dimensional BOOLEAN array with more than
INTEGER'LAST components raises NUHERIC_ERROR when the array
tvpe is declared and exceeds INTEGER'LAST. (Sea test
€52104Y.)

In assigning one-dimensional array types, the =2xpression 1is
not evaluated 1in its entirety before CONSTRAINT_ERROR 1is
raised when checking whether the expression's subtype 1is
compatible with the target's subtype. (See test C52013A.)

In assigning two-dimensional array tvnes, the axpression 1is
not evaluated in 1its entirety before CONSTRAINT_ERROR 1is
raised when checking whether the expression's subtype 1is
compatible with the target's subtype. (See test C52013A.)

A null array with one dimension of length greater
than INTEGER'LAST may raise NUMERIC_ERROR or CONSTRAINT_ERROR
either when declared or assigned. Alternatively, an implemen-
tation may accept the declaration. However, lengths must
match in array slice assignments. This implementation raises
NUMERIC_ERROR when the array type is declared. (See
test E52103Y.)

Discriminated types.

1)

In assigning record types with discriminants, the exprassion
is evaluated in its entirety before CONSTRAINT_ERROR 1s raisad
when checking whether the expression’'s subtype is compatible
with the target's subtype. (See test C52013A7.)

Aggregates.

1)

3)

In the evalnation of a multi-dimensional aggregate, the test
results indicate that all choices are evaluated before
checking against the 1index type. ({(See tests <Cd432077A and
C432078.)

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

CONSTRAINT_ERROR is raised after all choices ara
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evaluated when a bound in a non-null rangz of 3 non-null
aggragate does not belcng to an index subtyne. {Sze tast
E432113.)

Pragmas.
1) The pragma INLINE is supported for functions and
procedures. (See tests LA30N04A..B (2 tests), EA3004C..D (2

tests), and CA3004E..F (2 tests).)

Generics.

This compiler enforces the following two rules concerning

declarations and proper bodies which are individual compiiation
units:

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

o recompilation of a generic bodv or any of 1its transitiva
subunits makes all wunits obsolete which instantiate that
generic body.

These rules are enforced whether the compilation units are in
separate compilation files or not. AI408 and AIS06 allow this
behaviour.

1) Generic specifications and bodies can be compiled
in separate compilations. (See tests CA1012a, CA2009C,
CA2009F, BC3204C. and BC3205D.)

2) Generic subprogram declarations and bodies can be
compiled in separate compilations. (See tests CA10127A and
CA2009F.)

3) Generic library subprogram specifications and bodies can be
compiled in separate compilations. (See tast CAlO012A.)

4) Generic non-library package bodies as subunits can
be compiled in separate compilations. (See test CA2008C.)

5) Generic non-library subprogranm 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 CA3011Aa.)

7) Generic package declarations and bodias can be
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compiled in separate compilations. {S2e tasts
. BC3234C, and BC3205D.)

8) Generic library vpackage specifications and bodies can be
compiled in separate compilations. {S=e tasts
BC3204C and BC3205D.)

9) Generic unit bodies and their subunits can be
compiled in separate compilations. (See test CA3011a.)

j. Input and output.

1) 1The package SEQUENTIAL_IO can be  instantiatad with
unconstrained array types and racord tvpes with
discriminants without defaults. (See tasts AE2101C, £E22901D,
and EE2201E.)

2) The package DIRECT_IO can be instantiated with
unconstrained array types and record types with
discriminants without defaults. (See tests AE2101H, EE2401D,
and EE24016G.)

3} The director, AJPO, has determined (AI-00332) that everv call
to OPEN and CREATE must raise USE_ERROR or NAME_ERROR if file
input/output is not supported. This implementation exhibits
this behavior for SEQUENTIAL_IO, DIRECT_IO, and TEXT_IO.
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CHAPTER 3

TEST INFORMATION

3.1 TEST RESULTS

Version 1.10 of the ACYC comprises 3717 tests. When this

tested, 44 tests had been withdrawn because of test errors.

EST IUFORMATION

compiler was

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 233 executable tests
that use file operations not supported bv the implementation.

Modifications to the <code, processing, or grading for 381
required to succassfully demonstrate the test obiective.
3.6.)

The AVF concludes that the testing results demonstrate
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
Vithdrawn 1 2 35 0 6 0 44
TOTAL 130 1140 2350 17 34 46 3717

tests were
{(See section

acceptabie




3.3 SUMMARY OF TEST RESULTS BY CHAPTER

RESULT CHAPTER TOTAL
2 3 4 5 6 7 8 3 10 11 12 13 14
Passed | 198 577 545 245 172 99 152 332 133 38 352 334 76 3161
N/A 14 72 135 3 0 0 4 0 4 0 0 35 245 512
Wwdrn 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 ACYC Version 1.10
at the time of this validation:

E28005C A390056G B97102E C9T7116A BC30098 CD2a62D
CD2A63A CD2A63B CD2A63C CD2A63D CD2A66A CD2A64B
CD2A66C CD2A66D CD2A73A CD2A73B CD2A73C CD2A73D
CD2ATAA CD2A768 CD2aA76C CD2A76D CD2A816 CD2A836G
CD2A84N CDZ2A84M CD50110 CD2B15C CD7205¢C CD2D11B
CD5007B ED7004B ED7005C ED7005D ED7006C ED7006D
CDT105A CD72038B CD7204B CD7205D CE21071 CE3111C

CE3301A CE34118B

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 thev make use of f=2aturas
that a compiler is not required by the Ada Standard to support. Others may
depend on the result of another test that 1is either inanplicablz 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 1inapplicable for a subs=zguant
attempt. For this validation attempt, 519 tests wers inapplicabla for the
reasons indicated:

a. The following 201 tests are not applicable because they have
floating-point type declarations requiring more digits than
SYSTEM.MAX_DIGITS:

€24113L..Y (14 tests) C35705L..Y (14 tests)
€35706L..Y (14 tests) €35707L..Y (14 tests)
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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..2 (15 tests)
C45641L..Y (14 tests) C46012L..Z (15 tests)

C35702A and B8600LIT are not applicable because this implementation
supports no predefined type SHORT_FLOAT.

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

€45231C C45304cC €45502¢C €45503¢C €45504C
C45504F C45611C C45613C C45614C C45631C
C45632C B52004D C55B07A B55B09C B86001W
CD7101F

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

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

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

CA2009A, CA2009C, CA2009F and CA2009D are not applicable because
this compiler creates dependencies between generic bodies, and
units that instantiate them (see section 2.21i for rules and
restrictions concerning generics).

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.

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

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

CD2A%91A..E (5 tests) are not applicable because 'SIZE length
clauses for task types are not supported.

CD2B116 is not applicable because 'STORAGE_SIZE representation

clauses are not supported for access types where the designated
type is a task type.
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CZ2102R..C
CE2102K
CE2103C..D
CE2105A..8
CE2107A..H
CE2108A..B
CE2109A..C
CE2111A..T
CE2201R..C
CE2204A..D
CE2208B
CE2401E..F
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CE3407A..C
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m. CD2B15B 1is not applicable because a collection size
the size specified was allocated.
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n. The following 238 tests are inapplicable because sequential, text,
and direct access files are not supported:
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CE3908A..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.

0. Tests CE2103A..B (2 tests) and CE3107A raise USE_ERROR although
NAME_ERROR is expected. These tests report FAILED but they were
graded not applicable because this implementation does not support
permanent files.

p. EE2201D, EE2201E, EE2401D, EE2401G are 1inapplicable because
sequential, text, and direct access files are not supported.
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3.6 TEST, PROCESSING, AND EVALUATION MODIFICATIONS

It is expected that some tests will require modifications of code,
processing, or evaluation in order to compensate for legitima‘s
implementation behavior. Hodifications are made by the AVF in casss whers
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 collectinn; splitting
a Class B test 1into 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 arrors at one point
resulted in the compiler not detecting other =rrors in ths test:

B22005A  B24007A  B24009A B25002B  B32201A  B34005W
B34005T B34007H B35701A B36171A B36201A  B37101A
B37102A  B37201A B37202A B37203A B373023 B38003A
B33003B B38008A B38008B  B38009A B380098B B38103A
B38103B  B38103C  B38103D B38103E B43202C  B44002A
B48002A  B48002B  B48002D  B48002E  B43002G  B43003E
B49003A  B49005A  B49006A  B49007A  B4900%Aa  B4A010C
B54A20A  BS4A25A  B53002A  B58002B  359001A  B59001C
B59001I B62006C B67001A B67001B B67001C  B67001D
B74103E B74104A B85007C B91005A 8950032 B950078
B95031A BY9S5074E  BC1002A BC1l109A  BC1109C  BC12062
BC2001E BC3005B  BC3009C  BD5005B

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

BC3204C0, C1, C2, C3M, C4, C5, C6, C3H
and :
BC3205D0, D2, DiH

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 BC3204C3H
and BC3205D1M.

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 wunits. Therefore, the compilation files ware
modified by appending copies of the main procedures to the end of

[y}
.
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thess filas. “hen processed, the expected error messages wzra2
generatad by thas compiler.

d. Tests C39005A, <CD7004C, CDT005E and CD700AE wrongly presume an
order of elaboration of the library unit bodies. These tests were
modified to include a PRAGMA ELABORATE (REPORT);

e. Test E28002B checks that predefined or unrecognized pragmas may
have arqguments 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 mnodified 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 mav proguce a quotient that
lies within the smallest safe interval. This check was modified
to include, after line 138, the text:

ELSIF VAL (= F'SAFE_SMALL 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 demonstratad
that the compiler successfully passed all applicable tests, and the
compiler exhibited the axpected 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.i0 was conducted by TIABG on the premises of TARTAN. The
configuration in which the testing was performed 1is described by the
following designations of hardware and software components:

Host Computer:

Machine: MicrovaxX II
Operating System: ULTRIX V2.2
Memory Size: 9 MB
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Target Computer:
Machine: Tektronix 8541 Emulator for 63020
Operating System: TekDB V5.04
HMemory 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/0 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 ACYVC was read by the host computer.

After the test files were loaded to disk, the full set of tests was
compiled and 1linked. 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.

20




‘

DECLARATION OF CONFORMANCE

APPENDIX A

DECLARATION OF CONFORMANCE

TARTAN LABORATORIES INCORPORATED has submitted the following
Deciaration of Conformance concarning the Tartan Ada ULTRIX/A3K
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) 1listed 1in 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.

ééf?’?fézziézg:jzgi:<z—_‘—‘\ Date: d22;<:. ng/'§bkf

Tartan 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
compliaqgg;with the Ada Language Standard ANSI/MIL-STD-1815SA.

4%2—”\ Date: Loe . 7/ (79

Tartan Laboratories Incorporated
Ed Lieblein, Sr. VP, Development
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APPENDIX B

APPENDIX F OF THE Ada STANDARD

The only allowed implementation dependencies corres-
pond to implementation-dependent pragmas, to certain wmachine-
dependent conventions as mentioned in chapter 13 of the Ada Stan-
dard, and to certain allowed rastrictions on representation
clauses. The implementation-dependent characteristics of the
Tartan Ada ULTRIX/68K Version INT-2 compiler, as described 1in
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 conmins the required Appendix F w0 Military Standard. Ada Programming Language,
ANSI/MIL-STD-1815A (American Nadonal Standards [nsutute, [nc., February 17, 1983) .

5.1. PRAGMAS

5.1.1. Predefined Pragmas

This section summanzes the effects ot and restrictions on predetined pragmas.

e Access collections are not subject (o automatc storage reclamation s0 pragma CONTRCLLED has no effect
Space deailocated by means of UNCHECXID _JZALLCCATICN wiil be reused by the allocauon of new
Qbjects.

e Pragma TZABCRATE is supportcd.

e Pragma INLINE is supported. The body for an inlined subprogram need not appear in the same compila-
uon unit as the call. Inlining will tke ptace only if the subprogram body s present in the library and is not
obsolete.

« Pragma INTERFACE is not supported. The implementation-defined pragma TCREIGN_3CDY (see Sec-
ton 3.1.2.2) can be used (0 intertace (0 subprograms writen in other languages.

e Pragma LIST is supported but has the wmended etfect only if the command line opuon -La was supplied
for compuation, and the listing generated was not due (0 the presence Of errors and/or warnings.

o Pragma OPTIMIZIZ is supported cxcept when at the outer ievel (that is, i 2 package specification or
body).

« Pragma PACX is fully supported.

« Pragma 2AGE is supported but has the intended ctfect only if the command line opuon -La was suppiied
for compilation. and the lisung generated was not due (o the presence Of 2rrors and/or wamings.

¢ Pragma 2RICRITY is fully supported.

e Pragma SUPPRESS is fully supported us required by Ada LRM 11.7.

o Future releases of the compiler will support the !oilowing pragmas: MEMCRY _35I2Z. SHARED,
STCRAGE _UNITand SYSTIM_MNAME.

A warming message will be issued if un unsupported pragma s supplied.

5.1.2. Implementation-Defined Pragmas

Impiementauion-Jetined pragmas provided by Tartan are Jescrived in the toilowing secuons.

3.12.1. Pragma ZINKAGE _MNAME

The pragma ZINKAGE_MAME associates an Ada ontity with J stnng that 1s meamngtui 2xtemally: e.g., 0 2
linkage editor. [t takes the torm

pragma LINKAGE _NAME (/da-ample-nume. siriny-consiant)
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The Ada-simple-name must be the name of an Ada enuty declared in a package specificatuon. This entity must be
one that has 2 runume representauon: ¢.g., 2 subprogram, ¢xcepuon or object. [t may not be a named number or
string constant  The pragma must appear atter the declaration of the 2nuty in the same package specificagon.

The effect of the pragma is to cause the string-constant 0 be used in the generated assembly code as an
external name for the associated Ada endty. [t is the responsibility of the user (0 guarantee that this string
constant is meaningfui to the linkage editor and that no illegal linkname clashes anse.

5.12.2. Pragma FCREIGN_3CDY

A subprogram written in another language can be called from an Ada program. Pragma TCREIGN 30DY is
used 10 indicate that the body for a non-generic top-ievel package specification is provided in the form of an
object module. The bodies for severai subprograms may be contained in one object module.

Use of the pragma TOREIGN_3CCY dictates that all supprograms, excepuons and objects in the package are
provided by means of a foreign object module. [n order 10 successtully link a program including a foreign bedy,
the object module for that body must be provided (o the library using the a_.253 foreign command
described in Section 4.7,

The pragma is of the form:

pragma TCREIGN_3CDY (laaguuge nume [, zlunorauon_routine_name ! ;

The parameter ianguage name is a suring intended (o allow the compiier 10 wdenury the calling convendon used
by the foreign moduie (but this functionality 1s not vet in operation). Currendy, the programmer must 2nsure that
the calling convenuon and data representauon ot the torcign body procedures are compaubie with those used by
the Tartan Ada compiler. Subprograms cailed by tasks shouid be recnurant.

The optional elaboration_routtne_name siring argument provides 3 means (0 niualize the package. The
routine specified as the elaboration_routine_name. which will be cailed for the ztaboration of this package body,
must be a global routine in the object module provided by the user.

A specificauon that uses this pragma may conwin oniv subprogram declarauons. object decarauons that use
an unconstrained type mark. and number deciarauons. Pragmas may uiso appear :n the package. The type mark
for an object cannot be a task type. and the object deciaration must not have an mual value expression. The
pragma must be Jiven prior 10 any deciaraucns within the package speciticauon. If the pragma is not located
betore the first declarauon, or any restncuon on the declarations is vioiated, the sragma is ignored and a warning
1§ generated.

The toreign body is enurely responsible for imuaiizing objects Jeclared :n 1 package uulizing pragma
TCREIGN_3CDY. In particular, the user should be uware thut the :mpiicit imualizauons descnibed in LRM 3.1.1
are not done by the compiler. (These implicit imualizauons are associated wvith objects of access types, certain
record types and composite types containing components ot the preccding kinds of types.)

Pragma LINKAGE_NAME should be used for all dectarations in the package. :ncluding any declarauons in a
nested package specificauon to be sure that there are no contlicting link names. [ pragma LINKAGE_NAME is
not used, the cross-ceterence qualitier. -x. {see Section >.2) should be used when invoking the compiler and the
resuiting cross-reference wble of linknames :nspected 0 idenuly the linknames assigned by the compiier and
determine that there are no contlicung linknames 1 sce also Secuon 3.5

[n the following exampie, we want (0 cail 4 funcuon = 2=n which computes polvnomials and is wnuen in C.

w
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package MATH_EUNCS is
pragma FOREIGN_SODY ("C"):
function POLYNCMIAL (X:INTEGER) remurn INTEGER:
-~Ada spec matching the C routine
pragma LINKAGE NAME (POLYNQMIAL, “plmn”):
--Force compiler to use name "plmn"” when zeferring to this
-= function
end MATH_FUNCS:

with MATH_SUNCS; use MATH_TUNCS
procedure MAIN is
X:INTEGEZR := 2QLYNCMIAL(10):;
-~ Will generata a call =3 "zilmn”
begin ..
end MAIN;
To compile, link and run the abave program, you do the foilowing sweps:
1. Compile MATH_FUNCS
2. Compile MAZY

3. Obuain an object moduie (e.g. math. 2o 2) conwining the compiled code for s Lmn, converted to TOFF;
if the module is written in assembly code, for example, using the sasys_zs_:522 udlity (See Object
File Utilities, Chapter 4)

4. [ssue the command

alib68d Zoreign mach_funcs mach.z2%if
5. Issue the command

alib68 link main

Without Step 4, an attempt to link will produce an error message informing vou of 1 missing package body for
MATH_TUNCS.

Using an Ada body from another Ada program library. The user may compile a body written in Ada for a
specification into the library, regardless of the language specified in the pragma conuined in the specificaton.
This capability is usetul for rapid prototyping, where an Ada package may serve 0 provide a simufated response
for the functionality that a foreign body may evenwally produce. [t also allows the user 10 replace a foreign body
with an Ada body without recompiling the specxﬁcauon

The user can cither compile an Ada body into the library, or use the command ali563 Zoreign (See
Section 4.7) to use an Ada body from another library. The Ada body trom another library must have been
compiled under an idenacal specificaton. The pragma LINKAGE_NAME must have been applied to ail endties
declared in the specification. The only way to specify the linkname for the ¢iaborauon routne of an Ada body is
with the pragma FOREIGN_30DY.

Using Calls to the Operating System. [n some cases, the foreign code s actuaily supplied by the operating
system (in the case of system calls) or by runtime libranes for other programrmung languages such as C, Such
calls may be made using 2 dummy procedure to supply a file specificauon o the a-263 Soreigncommand.
You need a dummy .cofZ tile which may be obtained n 1 number of ways. One way is 0 compile the
procedure

procedure JUMMY is
begin

null;
end:

Then. use the library command
al=p68 foreign pkg dummy.:zofZ
where pkg 1s the name of the package that contains the pragma LINKAGEZ _NAME for the operating system call.

§-3
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For example to use the ULTRIX system call _sork in the program TEST:

Package MEMORY is

pragma SOREIGN_3CDY ("aASM™);
procedure GET_VIRTUAL_MEMORY (MEM:INTZGER):

pragma LINKAGE NAME (GET

end MEMCRY;

‘with MEMORY:
procedure TEST is

begin

GET_VIRTUAL_MEMORY (MEM) ;

end ".‘E’.ST:

Obuain the file dummy . cof££. Then use

alib63 foreign memory dummy.zaZ3
t0 include the body for the system call in the library.

_VIRTUAL_MEMCRY, "_sbrk ");

52. IMPLEMENTATION-DEPENDENT ATTRIBUTES
No implementation-dependent atatbutes are currendy supported.

5.3. SPECIFICATION OF THE PACKAGE 5

<o
M

U % O

The parameter values specified for the 68K wrget in package SYSTEM [LRM 13.7.1 and Annex C] are

package SYSTEM is

type ADDRESS is new INTEZGER:

type NAME is (MC53000):

SYSTEM_NAME : constamt NAME := MC53000;
STORAGE_UNIT : constant := 3;
MEMORY_SIZE : comstant := ._000_000:
MAX-J.NT :oconstant := 2 147 _483_347:
MIN_INT : constant = .AX INT - oL
MAX DIGITS : constant .= .3;

MAX MANTISSA : constant := 21;

FINE_DELT . constant := 2%l . 0%e-31;
TICX constant := Q.Q1;

subtype ?RICRIT Y 8 INTEGER range 10
DEFAULT_?RIORITY : comstant ?RIJRITY
RUNTIME _ZRRCR : exception;

end SYST=M.

200:

.= PRICRITY'TIRST:

-

5.4. RESTRICTIONS ON REPRESENTATION CLAUSES

The foilowing sections explain the basic restncdons for representanon specificauons followed by additonal
restrictions appiying © specific kinds of clauses.

5.4.1. Basic Restriction

The basx'c resgicuon on rcprcscnmhon speciﬁcauons LR‘vi 13 1] that Lhev may be given only for types

by the compiler: a diagnosuc message is issued.

54
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are zace_cype_def-n- z.on (LQ\A 7.4). Any rcprescnmuon clause 1 violation of these rules is not obeyed
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Further reswictions are explained in the foilowing sections. Any representation clauses violating those restric-
dons are not obeyed but cause a diagnosuc message to be issued.

5.42. Length Clauses
Length clauses (LRM [3.2] are, in general, supported. For details, refer to the foilowing sections.

§5.42.1. Size Specificadons for Types

The rules and reswictions for size specifications applied 0 types of various classes are described below.
The following principie rules apply:

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

2. The specified size is taken as a mandate 10 store objects of the type in the given size wherever feasible.
No attempt is made 0 store values of the type in a smailer size, even if possible. The following rules
apply with regard to feasibility:

+ An object that is not 2 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 w0 create objects of non-referable size
on the stack. If such stack compression is desired, it can be achieved by the user by combining
multiple stack vanables in a composite object: for exampie

tyrge My _Zaum i3 (A,3);

for My_enum’s:ze use Ll;

V,d: My anum; -- W1ill occupy Two storage
-= unlits on “he stack
-=- (1£ allocatad at all)

tvpe zec i1s recozd

V,d: My _enum:

end record:

oragma fack(zec);

Q: zec¢c; =-- will oczupy one storzage unit

e A formal parameter of the type is sized according o calling conventions rather than size
specifications of the type. Appropriate size conversions upon parameter passing take place
automatcally and are transparent (o the user.

e Adjacant bits 10 an object that is a component of a composite object, but whose size is
non-ceferable, may be affected by assignments w0 the object, uniess these bits are occupied by other
components of the composite object; that is, whenever possible. a component of non-ceferable size
is made referable.

In ail cases, the compiler generates correct code for ail operauons on objects of the type, aven if they are
stored with differing representational size in different contexts.

Note: A size specificagon cannot be used (0 force a cemain size in value operations of the type: {or
example

type my_wac is range J..5333S:

for my_.nt’size use 1§; -- 0.k.

A,3: my_-nc;

...A = 3... == zhis operat.on Wwill jenezil.v e
-- executad on 3Z-o1T va.ues
3. A size specificaton tor a type specifies the size for odjects of tus type and of all s subtypes. For

components of composite types, whose subtype vould alow 1 shorer representaton of the component,
no attempt is made to take advantage of such shorier representauons. {n congast, for types without 3
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 exampie
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tyrce MY _INT :i1s range Q..2%*15-1l;

for MY_INT'SIZE use 15, -- (1)

3ubtype SMALL_MY_INT i3 MY_INT range 0..2S3;
type R is record

X: SMALL_MY_INT:

en':i ‘ ::eco rd:
the component R.X will occupy 16 bits. [n the absence of the length clause at (1), R.X may be represented
in 3 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
e task types
No useful effect can be achieved by using size specifications for these types.

3422, Size Specificadon for Scalar Types

The specified size must accommodate all possible values of the type including the vaiue O (even if 0 is not in
the range of the values of the type). For numeric types with negauve vajues the number of bits must account for
the sign bit No skewtng of the representation is auempted. Thus

type my_int is range 100..10L:
requires a1 least 7 bits, although it has only two values, while
type my_int is range -101..-100;
requires $ bits to account for the sign bic

A size specificadon for a real type does not arfect the accuracy of bpernu’ons on the type. Such influence
should be exerted via the accuracy_g2efinicion of the type (LRM 3.5.7,3.3.9).

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 Specificadion for Array Types

A size specification for an array type must be large enough to accommodate 1l components of the array under
the densest packing sarategy expiained below in adherence o any alignment constramnts on the component type
(see Secdon 3.4.7).

The size of the component type cannot be influenced by a4 length clause for an array. Within the limits of
represendng all possible values of the component subtype (but not necessarily of its type), the representation of
components may, however, be reduced to the mimimum number of bits. uniess the component type carries a size
specification.

If there is a size specification for the component type. but not for the umay type. the component size is
rounded up (0 a referable size. unless pragma 2ACX is given. This applies even 10 booiean types or other types
thac require only a single bit for the representauon of ail values.

3.4.2.4. Size Specification for Record Types

A size specification for 1 record type does not :ntluence the default type mapping of a record type. The size
must be at least as large as the number of bits determined by type mapping. [ntluence over packing of com-
ponents can be exerted by means of (parual) record representauon clauses or by Pragma 2ACX.

Neither the size of component types, nor the representation of component subtypes can be intfluenced by a
length clause for a record.
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The only implementadon-dependent components allocated by Tartan Ada in records contain dope information
for arrays whose bounds depend on discriminants of the record or contain relative otfsets of components within a
record layout for record components of dynamic size. These implementation-dependent components cannot be
named or sized by the user.

A size specification cannot be applied to a record type with components of dynamicaily 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 representaton over default type mapping must be
accomplished by representaton clauses or pragma 2ACK.

5.42.5. Specification of Collecrion Sizes

The specification of a collection size causes the collecdon w0 be ailocated with the specified size. It is
expressed in storage units and need not be swuc; refer o package SYSTEM for the meaning Of SLOrage units.

Any attempt 10 allocate more objects than the collection can hold causes a2 STCRAGE _ZRROR excepuon o be
raised. Dynamicaily sized records or arrays may carry hidden administraave storage requirements that must be
accounted for as part of the collecdon size. Moreover, alignment constraints on the type ot the allocated objects
may make it impossible to use all memory locadons of the allocaied collecuon. Furthermore, some administra-
tive overhead for the allocator must be taken into account by the user (currendy | word per allocated object).

In the absence of a specification of a collection size. the collecuon is extended automatcally if more objects
are allocated than possibie in the collection originaily allocaed with the compuer-established default size. In this
case, STORAGE_ZRROR is raised only when the availabie wrget memory is exhausted. If a collection size of
zero is specified, no access collection is ailocated.

3.42.6. Specification of Task Activation Size

The specification of a task activadon size causes the @ask activaton (0 be allocated with the specified size. It
is expressed in storage units; refer o package S7STIM for the meaning of storage units.

Any atempt 10 exceed the activauon size during 2xecuuon causes 3 STCRAGE _IZRROR excepton 0 be
raised. Uniike collections, there is generally no extension of sk acuvatons.

35.42.7. Specification of ' SMALL
Only powers of 2 are allowed for * SMALL.
The length of the representation may be affected by this specification. If a size specification is also given for

the type. the size specification takes precedence; the specification of ‘ SMALL must then be accommodatable
within the specified size.

5.4.3. Enumeration Representation Clauses
For enumeration representation clauses (LRM 13.3], the tollowing resmcuons apply:

e The internal codes specified for the literais of the enumeration type may be any inieger value between
*NTZGER’ FTRST and INTETGER’ ZAST. [tis smongly advised 0 not provide a representation clause that
merely duplicates the default mapping of cnumerauon types. which issigns consecuuve numbers in as-
cending order starting with 0, since unnecessary runume cost is incurred by such duplicaaon. It shouid be
noted that the use of atributes on enumeration types with user-specified encodings ts costly at run ame.

e Arrav types, whose index type is an enumeration tvpe vith non-conuguous value encodings, consist of a
contizuous sequence of components. Indexing inw the array invoives 1 runume translaton of the index
value into the corresponding posidon value of the 2numerauon rype.

5.7
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5.4.4. Record Representation Clauses

The alignment clause of record representation clauses (LRM 13.4] is observed. The specified expression
must yield a target-dependent value.

Static objects may be aligned at powers of 2 up (0 a page boundary. The specified alignment becomes the
minimum alignment of the record type, uniess the minimum alignment of the record forced by the component
allocation and the minimum alignment requirements of the components is already more swingent than the
specified alignment.

The component clauses of record representation clauses are allowed only for components and discriminants
of sadcaily determinable size. Not all components need w0 be present Component clauses for components of
variant parts are allowed only if the size of the record type is swadcaily determinable for every variant.

The size specified for each component must be sufficient to allocate all possibie values of the component
subtype (but not necessarily the component type). The location specified must be compauble with any alignment
constraints of the component type: an alignment conszraint 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 ailocated after those with component clauses:
no atempt is made t0 uulize gaps left by the user-provided allocauon.

3.4.5. Address clauses
“jdress clauses (LRM [3.3] are supported with the following restrictions:

o When applied t0 an object. an address clause becomes a linker directive t0 allocate the object at the given
address. For any object not declared :mmediately within a top-level library package. the address clause is
meaningiess. Address clauses applied o local packages are not supported by Tartan Ada. Address clauses
applied t0 library packages are profibited by the syntax; therefore, an address ciause can be applied only to0
a package if it is a body swb.

¢ Address clauses applied to subprograms and tasks are implemented according to the LRM rules. When
applied to an entry, the specified value idenufies an interrupt in a manner customary for the targer
Immediately after 3 task is created, 2 runtime cail is made for 2ach of its entnes having an address clause,
establishing the proper binding between the enary and the interrupt.

* Specified addresses must be constants.

5.4.6. Pragma 2ACX
Pragma 2ACX {LRM 13.1] is supported. For details. reter 10 the following secaons,

5.4.6.1. Pragma 2ACX for Arrays
If pragma 2ACX is applied to an array, the densest possible representauon s chosen. For details of packing,
refer 10 the explanadon of size specifications for arrays (Section 3.4.2.3).
[f. in addition. a length clause is applied to
1. the array type. the pragma has no ctfect. since such a length clause already umiquely determines the armay
packing methed.

2. the component type. the array is packed densely, observing the component's {ength clause. Note that the
component length clause may have the atfect of prevenung the compiier {rom packing as densely as
would be the default if pragma 2ACX is applied where there was no !ength clause given for the com-
ponent type.

5-3
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5.4.62. The Predefined Type String

Package STANDARD applies Pragma 2ACX o the type stzxng. However, when applied 0 character arrays,

this pragma cannot be used to achieve denser packing than is the default for the target: 1 character per 8-bit
word.

5.4.63. Pragma 2ACK for Records

If pragma 2ACX is applied w0 a record, the densest possibie representauon is chosen that is compauble with
the sizes and alignment constraints of the individual component types. Pragma 2ACX has an effect only if the
sizes of some component types are specified axplicitly by size specifications and are of non-referable narure. In
the absence of pragma 2 ACX. such components generally consume a referabie amount of space.

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

If pragma 2ACX is applied to a record for which a record representation clause has been given detailing the
allocation of some but not all components. the pragma 2ACX acfects only the components whose allocation has
not been detailed. Moreover, the smrategy of not uulizing gaps between 2xplicidy allocated compenents sull
applies.

3.4.7. Minimal Alignment for Types

Caruain alignment properties of values of cerain types are enforced by the type mapping rules. Any represen-
w@ation specification that cannot be satstied 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 nowbly by the capability 0
extract non-aligned component values from composite values in a reasonably 2tficient manner. Typicaily, restric-
tions exist that make exgacton of values that cross cermin address boundaries very :xpensive, especiaily in
contexts involving armay indexing. Permiuing data layouts that require such compiicated exractions may impact
code quality on a broader scale than merely in the local context of such exzacuons.

[nstead of describing the precise algonthm of eswblishing the minimal alignment of types, we provide the
general rule that is being enforced by the alignment cules:

« No object of scalar type including components or subcomponents of 1 COmpaosite type, may span 1 warget-
dependent address boundary that would mandate an exgaction of the object’s vaiue to be pertormed by two
Or more exmactons.

3.3 IM?LEMENTATION—GENERATED COMPONENTS IN RECORDS

The only impiementation-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.

3.6. INTERPRETATION OF EXPRESSIONS APPEARING IN ADDRESS CLAUSES

Section 13.5.1 of the Ada Language Reference Manual descnibes a syntax for associaung interrupts with task
antnes. Taran Ada implements te address clause

for TOENTRY use at nclil;
by associating the interrupt specified by =222 with the ssent v enury of the sk conwuning this address
clause. The interpretauon of =at 2D is both machine and comptler dependent.
The Motorola 680x0 specification provides 256 tnterrupts that may be associated vith task entres. These
interrupts are identified by an integer in the range 0..255, corresponding 10 the rterTupt veCior NUMDETS i secuon

6.2.1 of the 68020 User's Manual. When you specify an interrupt wddress clause. the 1ntID argument is
interpreted as follows:
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* [f the argument is in the range 0..255, a tull support inerrupt association is made between the interrupt
specified by the argument and the wsk entry. Thac s, Cie runumes make no assumptions about the task in
question. This is the slower method.

« [f the argument is in the range 256..511, a fast interrupt association is made between the interrupt number
(argument-256) and the sk enwry. This method provides fasier execution because the runtimes can
depend upon the assumptions previousty described.

For the difference between full support and fast interrupt handling, refer 1o Section 8.5.

5.7. RESTRICTIONS ON UNCHECKED CONVERSIONS

Tartan supports UNCHECXZD _CONVERSICN with a restriction that requires the sizes of both source and
Qarget types (o be known at compde tume. The sizes need not be the same. [f the value in the source is wider than
that in the arget, the source value will be truncated. [f narrower, it will be zero-extended. Calls on instantations
of UNCHECXED_CONVERSICN are made inlinc automaucally.

38. IMPLEMENTATION-DEPENDENT ASPECTS OF INPUT-OUTPUT PACKAGES

Tamn Ada supplies the predetined input/output puckages 3 IRECT_IS. SIQUINTIAL_IC, TEXT_ZIO, and
LCW_LEVEL _ICQ us required by LRM Chapter (L. However. since e w@rget computer is used in embedded
apphcauons lnckmg both sandard [/Q devices and file sysicms, the tunctionality of DIRECT_ZO.
SEQUENTIAL_IC.and TZXT_ICis limued.

SIRECT_IOand SEQUENTIAL_IO ruisc USEZ_ZIRACR ifa filc open or file access is auempted. TZXT_I0
is supported w0 CURRENT _CUT?UT and from CURRINT_INPUT. A routine that takes explicit file names raises
JSZ _ZRROR.

3.9.OTHER IMPLEMENTATION CHARACTERISTICS
The following information is supplied in addition to that required by Appendix F 0 MIL-STD-1813A.

3.9.1. Definition of a Main Program

Any Ada library subprogram unit may be designated the main program (or purposes of linking (using the
alib63 command) provided that the subprogram has no parameters.

Tasks nitiated in imported library unus (oilow the same ruics {or termunauon as other wsks {described in
LRM 9.4 (6-10)]. Specificaily, these tasks are not termunated simply because the main program has terminated.
Terminate alternatives in selective wait statements n {ibrary tasks are theretore strongly recommended.

5.9.2. Implementation of Generic Units

All instanuauons of genenc units, except the predetined genene UNCHEZTXED _CCONVIRSICON and
ONCHEC¥ED DEALLQCATICN subprograms, arc mpicmented by code duphcauons. No attempt at shanng
<ode by muluple instanuauons s made in this relcase ot Tartan Ada.  Code shanng il be :mpiemented in a
later release.)

Tartan Ada cnforces the restriction that the hody ol 1 yenenic unit must be compiled before the unit can be
insanuated. (t does not impose the restricuion that the speciticauon and body of 1 genenc unit must be provided
as part ot the same compifauon. A rccompilation ot the bady of 4 Jenenc umit wil obsolete any units that
mnswnaated dus genenc unit.
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3.9.3. Implementation-Defined Characteristics in Package STANDARD

The implementation-dependent characterisucs in package STANDARD [Annex C] are:
package STANDARD is

type 3YTS INTEGEZR is range -128 .. 127;

type SHORT_INTEGER is range -32768 .. 32767;

type INTEGER is range -2_147_483_543 .. 2_147_483_54
type TLOAT is digits 3 range -1540.7777 7r3#2+32 .. 15

type LONG_ZLJAT is digits 9 range -1540.7FFF_STTT_TETT_FTH4I-235
154Q.77FT _TTTT TITTT_TTJ2Z-236 ;

type DURATION is deita 0.3001 runge -36400.0 364C0.9;
-~ DURATICON’3SMALL = Z#1.J#E~14 (thac s, 48..335.387

end STANDARD:

5.9.4. Attributes of Type Duration
The tvype JURATION is defined with the (oilowing charactensucs:
SURATION'DELTA s N.0001 sce
DURATION’ SMALL is 6.103516E" sec
DURATION’ FIRST is -86<400.0 scc
DURATION' LAST is 36<00.0 sec

5.9.5. Values of Integer Attributes

sec)

Tartan Ada supports the predetined integer types INTZSER, S3HCRT_INTIGEZR and 3YTE_INTEGER. The

range bounds of the predetined (ype INTZGER arc:

INTZGER’ TIRST =-2""31
INTEGER’ LAST =173

SACRT_INTEGER’ FIRST =-1*"15
SHCRT_INTEGEZR’ LAST = 2""13-1

3YTE_INTEGER'TIAST = -128
3YTE_INTEGER’ LAST = 127
The range bounds for subtypes declared i puckage TTXT_IC are:

CSUNT TIRST =0
COUNT’ LAST = INTEGEZR' LA3T - |

PLSITIVE_ZCUNT/FIRST =1
208ITIVE_CCOUNT’ LAST = INTIGER' LA3T - |
TIZLD'TIRST =0

TIZLD' AT =20

The range bounds tor subtypes dectared in packages 2IRECT_L S are:
SZUONT/TIRST =0)
CCUNT’ LAST = INTIGER' LAST

meye AAUNTI TTagT = I

-nwmdm e B-EN

2CS
PCSITIVE TCUNTT LAST =CZUNTT LAST
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5.9.6. Values of Floating-Point A ttributes
Tartan Ada supports the predefined (loating-point types LCAT and LONG_TLIAT.

RtV

Aurbute
DIGITS

MANTISSA

1)

MAX

§

ZIPSILCN
approximately

SMALL
approximately

LARGE
approximately

AF

[}

IMAX

[}

SAFS_SMALL
approxxmazely

SAFZ_LARGE
approximately

TIAST

approximately

LAST
approximately

MACHINE_RADIX
MACHINE_MANTISSA
MACHINE_ZMAX
MACHINE_IMIN
MACHINE_RCUNDS

MACHINE_JVERFLIWS

Value for TLEAT

16#0.1000_00C#E -
3367<E-07

1680, SOOO ()OO#E 21
2.383<92E-

l6rt) FrrrR_ER0RE-C1
1Y3228E-1S

126

1640.2000_000#E-31
38TTLTE-SY

{630 SFFF _FEORE+SZ
R.307T06E+37

.16#0)."FFF_FFC2E~32
1012 IE-3R

|6#0). "FFF_FFC3E+32
L 0121E+38

[ ]




MANTISSA
EMAX

TPSILON
approximately

SMALL
approximately

LARGE
approximately

AFT _zMAX

(77}

SAFT_3SMALL
approximately

SAFZ_LARGE
approximately

TIRST
approximatety

LAST
approximately

MACHINE_RADIX
MACHINE_MANTISSA
MACHINE_IMAX
MACHINE_IMIN

MACHIVE_RCUNDS

MACHINE_CVIRFLOWS

T
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Value tor ZCNG TLCAT

16#0.4000_0000_0000_00C#E-12
R.3817321970013E-16

16#0.8000 _00CO_NOCO_DOO#E-51
1.9446922743316E-62

16#0. FFFF_FFFF_FFrF_EOORE+51
23711008708 143E-61

1022

16#0.2000_2000 _2000_DOO#E-255
1.1125369292326-208

1680.3FFF_FFFF_FFrr_FBO#E+256
4.4942328371537E-307

.16#0).7FFF_FFFr FFFF_FE4E+156
R.9884635674312E+307

1640).TFFF_Frrr_rrer_FEO#E+156
$URRLAI6TLITIIE-207

e

1022

-1022

X
Al
[}
Q)

L]

g
=
0]
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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

SACC_SIZE 32
An integer 1literal whose value
is the number of bits sufficient
to hold any wvalue of an access

type.

$BIG_ID1 239 * A’ & "1
An identifier the size of the
maximum input line length which
is identical to SBIG_ID2 except
for the last character.

SBIG_ID2 239 * 'pA' & '2°
An identifier the size of the
maximum input line length which
is identical to $BIG_ID1 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 $BIG_ID4 except
for a character near the middle.




Name and Meaning

$BIG_ID4
An identifier the size of the
maximum input line length which
is identical to SBIG_ID3 except
for a character near the middle.

SBIG_INT_LIT
An integer
with enough leading
that it 1is the size of
maximum line length.

literal of value 298
zeroes so
the

$BIG_REAL_LIT
a universal real 1literal of
value 690.0 with enough leading
zeroes to be the size of the
maximum line length.

$BIG_STRING1
A string 1literal which when
catenated with BIG_STRING2
yields the image of BIG_IDI.
SBIG_STRING2
A string 1literal which when
catenated to the end of
BIG_STRING1 vyields the image of
BIG_ID1. -
$BLANKS
A sequence of blanks twenty
characters less than the size
of the maximum line length.
SCOUNT_LAST
A universal integer literal

whose value is TEXT_IO.COUNT'LAST.

$DEFAULT_MEM_SIZE
An integer literal whose
is SYSTEM.MEMORY_SIZE.

value

SDEFAULT_STOR_UNIT
An integer literal whose
is SYSTEM.STORAGE_UNIT.

value

Value

120 * 'A' & '4' & 119 * 'A’
237 * 'Q' & "298"

235 * 'Q' & "690.0"

rmny & 120 * !Al & LRI N

[ Rl & 119 * OAI & Oll & I}
220 = ' !

2147483646

1_000_000

8




Name and Meaning

$DEFAULT_SYS_NAME

The value of the constant
SYSTEM.SYSTEM_NAME.

$DELTA_DOC
A real literal whose value 1is
SYSTEM.FINE_DELTA.

SFIELD_LAST
A universal integer
literal whose value is
TEXT_IO.FIELD'LAST.

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

SFLOAT_NAME
The name of a predefined
floating-point type other than
FLOAT, SHORT_FLOAT, or
LONG_FLOAT.

SGREATER_THAN_DURATION
A universal real 1literal that
lies between DURATION'BASE'LAST
and DURATION'LAST or any value
in the range of DURATION.

SGREATER_THAN_DURATION_BASE_LAST
A universal real literal that is
greater than DURATION'BASE'LAST.

SHIGH_PRIORITY
An integer literal whose
is the upper bound of the

value
range

for the subtype SYSTEM.PRIORITY.

S$ILLEGAL_EXTERNAL_FILE_NAME1l
An external file name which
contains invalid characters.

SILLEGAL_EXTERNAL_FILE_NAME2
An external file name
is too long.

which

TEST PARAMETERS

Value

MC68000 -

2#1.04E-31

20

THERE_IS_NO_SUCH_FIXED_TYPE

THERE_IS_NO_SUCH_FLOAT_TYPE

100_000.0

100_000_000.0

200

/NON_EXISTENT_DIRECTORY1/FILEl

/NON_EXISTENT_DIRECTORY2/FILE2




Name and Meaning

$INTEGER_FIRST
A universal integer literal
whose value 1s INTEGER'FIRST.

SINTEGER_LAST
A universal integer literal

whose value 1is INTEGER'LAST.

SINTEGER_LAST_PLUS_1
A universal integer 1literal
whose value is INTEGER'LAST + 1.

SLESS_THAN_DURATION
A universal real 1literal that
lies between DURATION'BASE'FIRST
and DURATION'FIRST or any value
in the range of DURATION.

SLESS_THAN_DURATION_BASE_FIRST
A universal real literal that is
less than DURATION'BASE'FIRST.

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

$MANTISSA_DOC
An integer literal whose value
is SYSTEM.MAX_MANTISSR.

$MAX_DIGITS
Maximum digits supported for
floating-point types.

$MAX_IN_LEN
Maximum input line length
permitted by the implementation.

$MAX_INT
A universal integer literal
whose value 1is SYSTEM.MAX_INT.

SMAX_INT_PLUS_1
A universal integer literal
whose value is SYSTEM.MAX_INT+1.

Value

-21474836438

2147483647

2147483648

-100_000.0

-100_000_000.0

10

31

15

240

2147483647

2147483648

TEST PARAMETERS
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Name and Meaning

SMAX_LEN_INT_BASED_LITERAL
A universal integer based
literal whose value 1is 2411#
with enough leading zeroes in
the mantissa to be MAX_IN_LEN
long.

SMAX_LEN_REAL_BASED_LITERAL
A universal real based literal
whose value 1is 16:F.E: with
enough leading zeroes in the
mantissa to be MAX_IN_LEN long.

$MAX_STRING_LITERAL
A string literal of
MAX_IN_LEN, including the
characters.

size
quote

SMIN_INT
A universal
whose value is

integer 1literal
SYSTEM.MIN_INT.

SMIN_TASK_SIZE
An integer literal whose wvalue
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.
SNAME
A name of a predefined numeric
type other than FLOAT, INTEGER,
SHORT_FLOAT, SHORT_INTEGER,
LONG_FLOAT, or LONG_INTEGER.
SNAME_LIST
A list of enumeration 1literals
in the type SYSTEM.NANME,

separated by commas.

SNEG_BASED_INT
A based integer literal whose
highest order nonzero  Dbit
falls 1in the sign bit
position of the representation
for SYSTEM.MAX_INT. :

TEST PARAMETERS

Value

“2:" & 235 * 'Q' & “11:M

"16:" & 233 * '0' & "F.E:"

te e & 238 * 'Al & LI

-21474836438

32

BYTE_INTEGER

MC68000

847777777777764%




Name and Meaning

SNEW_MEM_SIZE
An integer literal whose value
is a permitted argument for
pragma MEMORY_SIZE, other than
$DEFAULT_MEM_SIZE. If there 1is
no other value, then use
SDEFAULT_MEM_SIZE.

SNEW_STOR_UNIT
An integer literal whose value
is a permitted argument for
pragma STORAGE_UNIT, other than
$DEFAULT_STOR_UNIT. If there is
no other permitted value, then

use value of SYSTEM.STORAGE_UNIT.

SNEW_SYS_NAME

A value of the type SYSTEM.NAME,

other than S$DEFAULT_SYS_NAME. If
there is only one value of that
type, then use that value.

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

$TICK
A real literal whose value is
SYSTEM.TICK.

TEST PARAMETERS

Value

1_000_000

MC68000

96

0.01
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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. -
53" 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).

¢. 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-
_OF_THE_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 1is
attempted (line 95).

f. CD2A62D This test wrongly requireé 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, CD2AT76A..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 1length clause and attribute, whose interpretation is
considered problematic by the WG9 ARG.

WITHDRAWN TE3TS B
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CD2A81G, CD2A83G, CD2A84N & M, & CD50110 [5 tests] These tests
assume that dependent tasks will tesrminate 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.).

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

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.

€D50078 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).

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.

CD7105A 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).

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

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.

CE2107T This test requires that objects of two similar scalar
types be distinguished when read from a file--DATA_ERROR 1is
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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CE3111C This test requires certain behavior, when two files are
associated with the same external file, that is not required by
the Ada standard.

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).

CE34118 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 53 command is used to compile and assembie Ada compilagon units.

3.1. THE -adas3 COMMAND FORMAT

The zadaé8 command has this format:

tadaé8 (opuon..) file.. [option...)

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 opuons. Options and tilenames may appear in any order,
and ail options apply o all filenames. For an expianadon of the availabie opuaoas, see Section 32.

[f a source file does not reside in the directory in which the compiladon takes place. ;ile must include a path
sufficient 1o locate 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 sequenuaily
processes all compilation units in each file. Upon successtul compilation of a unit:

« the Ada program library ada . db is updated to reflect the new compilation ame and any new dependencies
* one or more separate compiiation files and/or object files are generated

If no errors are detectad in a compiladon unit, tacaéd 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 compiladon unit. [f 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 exisung files, and
possible error conditions, see Sections 3.3 through 3.6.

The ourput from cada63 is a file of type . stof< or . 20£ £, for a specirication or a body unit respectively,
conuining object code. Some other files are left in the directory as well. See Secuon 3.+ for a list of extensions
of files that may be left in the directory.

3.2. OPTIONS

Command line options indicate special actions !0 be performed by the compiler or special output file
propertes.

The foilowing command line options may be used:

-a Generate an assembly code tile. The assembly code tile has an extension . 3 or . 33
(see Sectdon 3.4).

-3 Qurput debugging nformaaon.

~3 Cause compiler 10 omit data segments with (he text of enumeranon literals. This text

is normally producsd lor 2xported cnumeration types n order «© support the
* IMAGE acttrtbute.  You should use - oniy when vou an guarantee that no unit
that will import the enumeragon type will use ~ IMAGE. However, if vou are
compiling a unit with an enumerauon type that (s not visibie to other compilation
units, this option is not needed. The comprier can recognize when * IMAGE is not
used and will not generate the supporung stnngs.
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-n=n

-Opn

-v
~q

-~

~S[ACDEILORSZ]

3-2

Generate a listing, even if no errors were found. The default is w0 generae a listing
only if an error is found.

Never generate a listing. The default is o generate a listing only if an error is found.
Stop compilation after 2 errors have been detected.

Conool the level of opamizaton performed by the compiler, requested by n. The
optmization levels available are:

n=0 Minimum - Performs context determinauon, constant folding, al-
gebraic manipulation, and short circuit analysis.

n=1 Low - Performs level O optimizadons pius common subexpression
elimination and equivalence propaganon within basic blocks. [t
also optimizes evaluadon order.

n=2 Space - This is the default if none is supplied. Performs level |
opumizadons plus flow analysis which is used for common sub-
expression eliminauon and equivalencs propagagon across basic
blocks. [t aiso performs invanant expression hoisting, dead code
eliminadon. and assignment killing. Lavel 2 aiso performs lifeame
analysis which is used 0 improve regisier allocation. It also per-
forms inline expansion of subprogram cails indicated by Pragma
INLINE which appears in the same compilaton umit

n=3 Time - Performs level 2 optimizadons pius inline expansion of
subprogram cails which the optumizer decides are profitabie to ex-
nand (from an execuuon tme perspecuve). Other optumizatons
which improve execution time at 2 COSt (O image size e per-
formed only at this level.

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

Do not print out compiier phase names.
Suppress waming messages.

Suppress the given set of checks:
A ACTEZSs_CHECK
C CONSTRAINT_CHECK
D DISCRIMINANT_CHECX
4 TLABCRATICN_CHECX
z INDEX_CHECX
L LENGTH_CHECX
Q QVERFLCW_CHECX
R RANGE_CHECX
S STORAGZ_THECX
A “ZERQ"DIVISICN_CHECXK

The -5 option has the same atfect as a global pragma 3UPPR=SS applied to the
source file. [f the source program also contains a pragma 3UPPRESS, then 2 given
check is suppressed if etther the pragma or the swuch specifies it that is, the etfect
of a pragma SUPPRESS cannot be negated with the command line opuon. See
LRM 11.7 for turther detuls. Exampies are:

-50Q2 Suppress OVERFLOW_CHECX and " 2ZRO"IIVISICON_CHECK,
-s Suppress all checks.
-scC Suppress CCNSTRAINT _ZRRCR. squivalent 0 ~SADIL
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-x Cause the compiler to generate a cross reference file contaning entries of *he form
Ada-nume=>{inkname at line
This option will allow users 1o find the linkname generated for the given Ada-name,

and use linkname to set breakpoints in debuggers. The file will have the extension
.xr¥ (See Secton 3.5).

In additon, the output from the compiler may be redirected using the redirection facility including ‘s’ for
stderx=; for example

% tada6d cax_spec.ada >& zax_spec.:xT

3.3. WHAT UPDATES ARE MADE TO THE PROGRAM LIBRARY
Simply stated, upon successful compiladon of a unit,

» the Ada program library acda . db is updated to reflect the new compilation ume and any new dependencies
* one or more separate compilation files and/or object files are generated.

However, more complicated simations can arise. The foilowing items list the types of compiladon unit and
address the range of situations that can arise.

s [n all cases the ransitive closure of the dependencies of a compilaton unit in the library must be consis-
tent; that is. the unit must be compiled consistendy as defined in secuon 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 4.3.

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

» A package body replaces any exisung body of a package specificaton with the same name. If no such
. specification exists, an error message is issued. If such a specificanon exists., but the body does not march
the specificadon in the sense of Section 7.1 of the LRM. ¢rror messages are issued.

* A subprogram specification repiaces any library unit in the library with the same name, or is simpiy
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 specificauon is derived from the body and
entered inw the library as noted above for subprogram specificauon. If a specification exists. but the body
does not mawch the specificadon in the sense of Secuon 6.3 of the LM, ¢rror messages are 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 cxplicit specifications, i.e.. cor-
responding bodies must match their specificauons. [f a generic unit is instanaated. a dependency is created
on the Zeneric body.

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

+ When an instantation repiaces the body of a library unit, all secondary untts of that library unit are now
obsolete and are deleted.

* A subunit with 4 parent unit contuning an Jpproonate body stub exisung n the library replaces any
subumt with the same subunit name, compnsed of the stub’s name and the name of the ancestor unit, or 1s
simply added. if no such subunit exists. A unit contauning stubs will only be ntered into the library i the
simple names of ail its stubs are unique !or all stubs Jenved from s comman ancestor. An &Tor 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 swb or its specification.
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e When the parent unit of a subunit is recomptled and the parent no longer conwins a stub for the suburut..
the subunit, which is now obsolete, is deleted.

34. FILES PRODUCED OR USED BY THE COMPILATION SYSTEM

Files with the following extensions are contained in the standard packages directories or can be zreated by

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

bod Representanon of the body of a generic, and/or the visibility information available to
any subunits or generic bodies. body-name . zo0d is read when compiling a program that
instanuates body-name Qor 1 Zenerc contined it A Hody-name. or iS a subumit of

body-name.

di Representaton of a unit specification. unir-name . 4= is read during the compilaton of a
program that does a “with wnit-name”.

lsz A listng produced by the Ada compiler.

nap A link file produced by the Tartan linker.

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

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

cof2 The object file produced bv compiling an Ada unit body.

xzZ Cross reference files that relate Ada names with compressed and disambiguated names

used in the object or assembly language file.
xzof An executable image created by linking 2 main program.

The following are the extensdons used for files that are created temporanly dunng the linking process:

atof The elaboration script generated by the library
l:s List of all object files to be linked by the linker
lef Conuol file for the linker.

Additionalily, temporary files are created during compilauon that have the same (ile sxtensions listed above, but
also have a unique 8 digit hexadecimal number concatenated to the exension. Any ot the above files wiil appear
in the directory only if a link or compulation is abnormaily terminated. These files shouid then be deieted by the
user.

The parser creates several additional temporary files having the extensions z2r. z2b, =sb, and t=se that
should be deleted by the user if left by an interrupted compiaton.

Files having the foilowing exiensions are controlled by the librarian and compiler: 24, bod, =of££ and
scaff. The user shouid not use these exiensions for any other purpose. al.n63 Zelata command will
automancally delete these files, when the respective unit is deleted trom the library. {f the user deletes these tiles
in any other way, subsequent invocatons of the compiler or librarian wiil have unpredictable resuits, including
fatal crashes. We therefore advise that the user never delete these tiles by operaung system commands.

3.5. THE CROSS REFERENCE MAP OF LINKNAMES

A cross reference of symbolic names (0 linknames 1s generated with the option -x (0 e tadas3d command.
The cross-reference file has the extension .:xz<: the file name s that of the compiled unit, but possibly
compressed to match resmrictions, as shown in the example below.

For longer unit-names. the cross reference file yenerated may not have an immediately obvious name, in
order 0 find it, it may be necessary 0 search the current working Jirectory for a recendy produced file with
extention xz$
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Exampile:
File crexample_spec.ada
package THIS_IS_A_LONG_PACKAGE_NAME is
package ANOTHER_LONG_PACKAGZ NAME is
procedure LONG SROCEDURE \IAME THAT WILL_ HAVE_SHCORT_LINKNAME;
end ANOTHER _ LONG PACXAGE VAME
end THIS_IS_A_LONG_P?ACXAGE_NAME;
File crexample_body. aca

package body THIS_IS_A_LONG_PACKAGZ _NAME is
package body %NOTHER -CNG BACKAGE NAME is seoa"a:e,
end THIS_IS_A_LONG_PACKAGE_NAME;

File czexample. sep

separate (THIS_IS_A_LONG_PACXAGZ_NAME)
package body ANOTHER_LONG_PACXAGE_NAME is
procedure LONG_PRCCZDURE_NAME_THAT_WILL_HAVE_SHCRT_LINKNAME is
begin
nuil;
end LONG_PRCCEZDURE_NAME THAT WILL_HAVE _SHCRT_LINKNAME:
end ANCTHER_LONG_PACKAGE NAME;

The commands:

tada63 crexample_spec.aca
zadatd crexample bdody.ada
tadaé8 -x crexample.sep

produce the file chsslagpckgnm. achrlagpckgnmeld0l . xz £ which appears below:
----- Linkname Cross Reference Map thsslagpckgnm.athrlagpcekgnmelQl --~--

zhis_is_a_long_prackage_name=>xxthsskgnmlCl at 3
=his_ws_a_long_package_name¥:ihis_is_a_long_package_name=>this_i3_a_long

_Package_name¥(Q0 ac .

Tais_.s_a_long_»ackage_nameYanother long_sackage_name¥anotler _long_package
lame=>another_long_package_nameydQ at 2

;n;s_is_a_icnq_package lameYanother_long_package_nameYlong procedure_name

_shag_will have_sport --nkname~>xxnnssxgnm001 lagprsdtliakamy00 at 3

[n the above cross reference file:

eThe first line represents e name for the eclaborauon <code for the package
THIS_IS_A_LCONG_PACXAGE_NAME. The symbols represenung the specificaton and body have
respectively YDECLARE and Y3CDY postpended.

» The second line is the name of the data segment for the package THI3 _I5_A_LCONG_PACXAGE _NAME.
o The third line is the name of the data segment for the package ANCTHER _LCNG_SACXAGE_NAME.

 The name for the LCNG_2?RCCIDURE_NAME THAT_WILL_HAVE_SHCRT_LINKNAME procedure is on
the fourth line.

eThe fifth line is the name for the eclaboraton vanable for the procedure
LONG_?RCCIDURE_NAME _THAT WILL_HAVE_3HORT_LINKNAME. Ada rules require that the body
of a subprogram is already ejaborated before it can be cailed. [f it is not already elaborated the exception
PRCGRAM_ZRRCR must be rused. For cach subprogram that may require an claboradon check the
compiler zenerates a variabie that is used to record that the body of the subprogram has been elaborated.
The name of the slaboration vanable is generated by postpending 7SS7TC 1o the name of the subprogram.
The elaboration variable name is then subject (0 the same compression algontims as the rest of the

symbois in the program.
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The ULTRIX command
ls -1t = .xxf
will help you locate the cross reference listing. [n order to view the contents of the cross reference file, maka
sure that your terminal is set to wrap around mode. The identifier appearing at the left is the idendfier that
appears in the Ada source code. The name to the rght of the ‘=>’ is the linkname that is supplied for that
idenafier w0 1d. The '‘at <nwnoer>'" gives the line aumber 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 writen in another language (see Section 5.1.2.2 that discusses the pragma TOREIGN_30DY).
It is also useful for assembly-level debugging.

3.6. COMPILER DIAGNOSTIC MESSAGES

The compiler and library issue diagnosrc messages that appear at your terminal and in the opdonal compiler-
generated listing. Most messages issued by Tartan Ada ULTRIX/68K contain a reference to the Ada LRM
section and paragraph relevant to the error. This section explains the kinds of diagnosdc messages that are
generated, how the compiler atempts 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 compiier can issue is cona@ined in Appendix Secdon A.L. A
similar lisang of all the messages the [ibrary can issue is conained in Appendix Section A.2.

3.6.1. Message Severity Levels

Every message issued by the compiler is assigned a severiry leve! that indicates how serious the pmblem 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 (atl error
message (in this case from the library}) is:

Tatal 6801: <libraryadministranon file name> .s iLacompacidle
wizh this version of zhe librazv.

2. An error is serious enough to prevent the generation of object code, but the compiler attempts (0 recover
from the error and condnues checking the source for additional 2rrors. An exampie of an error is:

Srzor 2060: This record Sield has al-eady Zeen assigned
in the aggregate (4.3 (6))

3. A warning does not swop the compiler from generaung object code. but may sull be an indicaton of a
programming error. When a waming occurs. the code generated may not be what you intended. An
example of a warning is:

Warn 4001: Slaboration of shis subtvpe WiLll -3arse Zonstralat_s2rror
at runcime (3.3.2)

4. An informational message provides vou with additional informaaon when vou use some library com-
mands (see. for example, Section 4.6). [nformauonal messages are :ssued oniy by the library, not by the
compiler. An example of an informational message is:

Info 601l: The files required for Linking 2v <unu_dnd>
<unit_name> aze consistent (13.2).

3.6.2. Message Formats

The format of messages appearing on the standard error output and in the lisung tile is similar. Here is an
exampie:
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S| 3l : stzing(l .. disczim):
61 82 : striag(l .. 2 =~ disczim);
~1
*xx ] Error 2204: A discrziminant may not be used in this
rew expression (3.7.1 (6))
71 end record:

The numbered lines in the example are lines from the source program. The source line in quesdon is followed by
the messages and pointers to the exact location 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 : string(l .. disczim):
61 82 : serziang(l .. 2 * disczim):

~1
-~

*x* ] Error 2204: A discriminant may not be used

ladd in this expression (3.7.1 (&)}
71 end record:
14} null:
15! when numeric_erzor | constraing_srror =>
~1l
**= 1 Erzor 3112: A given exception may only apgear once
o in a handler (11.2 (3))

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:
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Ada ULTRIX/68K INT-2 Copyright 1989, Tartan Laboratosries Incorporated
*** First diagnostic is on line 6

llprocedure sample program is

21 subtype small inc i3 integer range 1 .. 10:
31
4] type rec(disczim : small_int) is record
S| 3l : scroing(l .. disczim);
51 s2 : string(l .. 2 * discrim);
~1
**x 1 Zrror 2204: A discriminant may not de used ia zhis
wxx expresszon (3.7.1 (6))
*** Next diagnostcic is on line 15
71 end record:;
81
9| x : zec(S):
10ibegin

11l x := (6§, "12345", "abccde”):
12l exceprtion

131 when constzaint_sarzor =>

14 null;

154 when numeric_erxror | constraiat_=2zzor =>
~1

*** Previous diagnostic was on line 6
**x 1 Error 3112: A given exception may only appear once
falaled in a handler (11.2 (5))

161 null:

17/end sample_program;

18}

*** Last diagnostic was on lrne 13

*=x Zprxors: 2, Warniags: 0
The message chain is especially helptul when working with large lisungs.
Whether on the standard error ouut 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 severity class. for example:
? Errors: 2, Warnings: 1

3.6.3. Message Generation

Tartan Ada ULTRLX/68K has many internal phases. any one of which can issue diagnostic messages. Mes-
sages are collected in memory until the ime comes o generate the message listing. At that ime, ail the messages
are sorted by therr posidon 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 lisung is not necessanly the order in which the messages were generated. This fact may
be important when one error causes another. [t is advisable w0 swart correcung vour program according to the
messages having the lowest numbers and work towards the higher numbers, making an intermediate compiiauon
if necessary.

3.6.4. About Syntax Errors and Recovery

Taman Ada ULTRIX/68K incorporates a parser which is capable of analyzing and correcting all syntacuc
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 ‘okens. such as identfiers, reserved
words, constants, etc. When the parser encounters a oken that ¢ does not expect. it 1ssues an error message that
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indicates the position at which the error was detected and the action that was taken to correct the error. Here are
some exampies of the recovery actions:

In the example below, the trailing **$’" does not match any of the valid tokens of Ada and so the parser
deletes it,
llproceduze bad_syntax is
21 subtype byte is integer range 0 .. 255; §
~1
**x 1 Erzor 104: Ill-formed token deleted.
3i X ! iateger:;

The compiler aiso deletes a token occupying an inappropriate place. [n the following example, it deletes the
superfluous token “‘while’’.

Sibegin
61 for while 1 in 1 .. 10 loop
#xe ] Erxzor l21: Parse exror; token deleted.
7 X = x + 1;
[n the following example, the missing symbol **;"’ is inserted. and parsing continues undisturbed.
4| i : integer
S b : boolean:
~1
*ww Szzor 120: Parse error: token ;" insertad.
5| begin
In the following example, the syntactcally incorrect symbol **:" is replaced by the proper symbol **;"".
171 end loow:s

181 € := 15

**x | Srror 122: Parse arrzor; this token deletad, ;" iaserted.
191

3.6.4.1. Multi-Token [nsertion

The parser may also insert several tokens in an attempt (o repair the constructs whose closing tokens (e.g..
“*and i£:'") are missing. An exampie of this recovery is:

101 end 1£;
11) end loop:;
~1,2,3

*x= 1 Srror 120: Parse erzor; =oken “iI" lLasertad.
wxw 2 Srror 120: Parse ersor:; token “;" .aserzad.
*=» 3 Srror 120: Parse arzsrz: =oken “"and" Lasercad.
l2lend bad_sroc:
In this example an addidonal ‘‘and =Z; " was missing. Nowe, however, that the maximum number of
tokens that can be inserted in succession is limited.

3.6.4.2. Complex Recovery Strategy

If ail the simpie (ix-up and muiti-token inseruon techniques above are unsuccasstul, the parser agempts a
more massive correction by deleting many successive or preceding phrases of the program. Foe example,
51 v = 5; case dad_zase .3
I Z SRR A LA LSRR LSRR,
a* wWneze xmy => 3 = I
#*® | Zrzor 123: Parse arzor; .Lll-formed "<statement>".
T when 2 = x = 3;
The caret () locates the place where the parser detects an error. The compiler indicates the elided porton of
the source program by underlining with astensks. [n the tirst (and possibly the last line), oniy the tokens deleted
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are underlined. The lines following the first line are not underlined, but when the entire line is deleted, the
symbol after the line number (e.g., lines 6 and 7) changes from a vertical bar (| ) t0 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; ill-formed “<name>".

The name contained within the angle bracket pair is that of the grammadcai eiement that the parser expectad ©
find in this posidon. QOccasionaily, the deletion of tokens starts at a point textually preceding the reported error
because no legal interpretation of an enclosing construct can be found due to the error within the construct.
Under rare circumstances, you may see an error message
Erzor 127: Parse error; unexpected end-of-file.
pointing to a token within the program, with the rest of the program marked as deieted. This message points 10
the position in the program where the parser detected a syntax error. [t indicates that, despite all auempts, the
error recovery was unsucessful undl the end-of-file was reached. In this case, correct all the errors reported and

examine the program for missing keywords that end compiicated synmctic constructs: also, especially examine
the few lines that precede and follow this message for syntactc errors.
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4.8. THE 1ink SUBCOMMAND

The Link command checks that the unit within the library specified by the user has the legai form for a méin
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 executable image. The format of the 1ink command is

alib68 link [option..] Ada-name [opiion...)

where the Ada-name specifies the unit in the library 10 be made the main program.
The following options may be used:
-t Provide a trace of the load command indicaung what files are being loaded

-X Create a shell script file that may be redirected to sh (o cause the Ada program © be linked. The

user assumes full responsibility for the consistency of the program when this script is run instead
of using the alib68 link command.

-M Provide a load map

-0 filename ,
Name the final output file from the loader filename
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