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CHAPTER 1

INTRODUCTION

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

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

/~~_~vn in this report.

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

_.1 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 attemlpt to ident)fy any language constructs supported by tht
compiler that do not confort to the Ada StandarA

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

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

Testing of this compiler was conducted by TABG 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 SUMITARY REPORT

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

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

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

or from:

IABG mbH, Abt SZT
Einsteinstr 20
D8012 Ottobrunn

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

Ada Validation Organization
Institute for Defense Analyses
1801 North Beauregard Street
Alexandria VA 22311
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".3 REFEREI7CES

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

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 1986.

1.4 DEFINITION OF TERMS

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

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

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

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

Applicant The agency requesting validation.

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

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

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

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

Host The computer on which the compiler resides.
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Inapplicable An ACVC test that uses features of the lar-puage that a
test coopiler is not required to support or may leoiti ately

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

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

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

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

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

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

1.5 ACVC TEST CLASSES

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

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

Class B tests check that a compiler detects illegal language usage.
Class B tests are not executable. Each test in this class is compiled and
the resulting compilation listing is examined to verify that every syntax
or semantic error in the test is detected. A Class B test is passed if
every illegal construct that it contains is detected by the compiler.
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Class C tests check the run time system to ensure that legal 14a rrogr a!,s
can be c-orrectly ccmpiled and executed. Each Class 7 test is self-checking
and produces a PASSED, FAILED, or NOT APPLICABLE message indicating the
result when it is executed.

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

Class E tests are expected to execute successfully and check
implementation-dependent options and resolutions of ambiguities in the Ada
Standard. Each Class E test is self-checking and produces a J07
APPLICABLE, PASSED, or FAILED message when it is compiled and executed.
However, the Ada Standard permits an implementation to reject programs
containing some features addressed by Class E tests during compilation.
Therefore, a Class E test is passed by a compiler if it is compiled
successfully and executes to produce a PASSED message, or if it is rejected
by the compiler for an allowable reason.

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

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

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



TUTRODUCTION

customized according to i ejentation-specific values--for example, an
illegal f ile name. A list of the values u sed for this validation is
provided in Appendix C.

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

CONFIGURATION INFORMATION

2.1 CONFIGURATION TESTED

The candidate compilation system for this validation was tested under the

following configuration:

Compiler: Tartan Ada ULTRIX Version INT-3

ACVC Version: 1.10

Certificate Number: #39120711.10261

Host Computer:.

Machine: VAX Station 3100

Operating System: ULTRIX V3.0

Memory Size: 9 HB

Target Computer:

Machine: VAX Station 3100

Operating System: ULTRIX V3.0

Memory Size: 9 MB
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2.2 IPLEM[EWTION CHARACTERISTICS

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

a. Capacities.

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

2) The compiler correctly processes tests containing ilop
statements nested to 65 levels. (See tests D55A03A..H 13
tests).)

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

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

b. Predefined types.

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

c. Expression evaluation.

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

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

2) Assignments for subtypes are performed with the same precision

as the base type. (See test C35712B.)

3) This implementation uses no extra bits for extra precision
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ind uses all extra bits for extra range. (See test ,735903A.}

4, NUMERICERROR is raised for predefined and largest integer and

no excention is raised for smallest integer when an integer
literal operand in a comparison or membership test is outside
the range of the base type. (See test C45232A.)

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

6) Underflow is not gradual. (See tests C45524A..Z (26
tests).)

d. Rolinding.

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

1) The method used for rounding to iiteger is round away from
zero. (See tests C46012A..Z (26 tests).)

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

3) The method used for rounding to integer in static universal
real expressions is round away from zero. (See test C4AOl4A.)

e. Array types.

An implementation is allowed to raise NUZERIC _ERROR or
CONSTRAINTERROR for an array having a 'LENGTH that exceeds
STANDARD.INTEGER'LAST and/or SYSTEM.MAXINT. For this
imnplementation:

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

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

3) NUMERIC ERROR is raised when an array type with
SYSTE...AXINT + 2 components is declared. (See test
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C360O2B.)

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

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

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

7) In assigning two-dimensional array types, the expression is
not evaluated in its entirety before CONSTRAINTERROR is
raised when checking whether the expression's subtype is
compatible with the target's subtype. (See test C520i3A.)

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

f. Discriminated types.

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

g. Aggregates.

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

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

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

h. Pragmas.

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

i. Generics.

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

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

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

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

1) Generic specifications and bodies can be compiled
in separate compilations. (See tests CAl012A, CA2009C,
CA2009F, BC3204C, and BC3205D.)

2) Generic subprogram declarations and bodies can be
compiled in separate compilations. (See tests CA1012A and
CA2009F.)

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

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

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

6) Generic unit bodies and their subunits can be
compiled in separate compilations. (See test CA3OllA.)

7) Generic package declarations and bodies can be
compiled in separate compilations. (See tests CA2009C,
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BC3204C, ind BC'205D.)

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

9) Generic unit bodies and their subunits can be
compiled in separate compilations. (See test CA3O1IA.)

. Input and output.

1) The package SEQUENTIAL IO cannot be instantiated with
unconstrained array types and record types with
discriminants without defaults. (See tests AE2101C, EE220D:
and EE2201E.)

2) The package DIRECTIO cannot be instantiated with
unconstrained array types and record types with
discriminants without defaults. (See tests AE2101H, EE240ID,
and EE2401G.)

3) Modes IN FILE and OUT FILE are supported for SEQUENTIAL_IO.
(See tests CE2102D..E, CE2102N, and CE2IO2P.)

4) Modes INFILE, OUTFILE, and INOUTFILE are supported for
DIRECTTO. (See tests CE2102F, CE2102I..J, CE2102R, CE2l02T,
and CE2I02V.)

5) Modes IN FILE and OUT_FILE are supported for text files. (See
tests CE3102E, CE31021..K.)

6) RESET and DELETE operations are supported for SEQUENTIAL 1O.
(See tests CE2102G and CE2102X.)

7) RESET and DELETE operations are supported for DIRECTIO. (See
tests CE2102K and CE2102Y.)

8) RESET and DELETE operations are supported for text files. (See
tests CE3102F..G, CE3104C, CE311OA, and CE3114A.)

9). Overwriting to a sequential file truncates to the last element
written. (See test CE2208B.)

10) Temporary sequential files are given names and deleted when
closed. (See test CE2108A.)

11) Temporary direct files are given names and deleted when
closed. (See test CE2108C.)

12) Temporary text files are given names and deleted when closed.
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(See test CE3112A.)

13) More than one internal file can be associated with each
external file for sequential files when writing or reading.
(See tests CE2107A..E, CE2l02L, CE211OB, and CE2111D.)

14) More than one internal file can be associated with each
external file for direct files when writing or reading. (See
tests CE2107F..H, CE2110D, and CE2111H.)

15) Xore than one internal file can be associated with each
external file for text files when writing only or when reading
only. (See tests CE3111A..E, CE3114B, and CE3111A.)
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CHAPTER 3

TEST INFORM ATION

3.1 TEST RESULTS

Version 1.10 of the ACVC comprises 3717 tests. When this compiler was
tested, 44 tests had been withdrawn because of test errors. The AVF
determined that 441 tests were inapplicable to this implementation.
All inapplicable tests were processed during validation testing except for
285 executable tests that use floating-point precision exceeding
that supported by the implementation. Modifications to the code,
processing, or grading for 79 tests were required to successfully
demonstrate the test objective. (See section 3.6.)

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

3.2 SUMMHARY OF TEST RESULTS BY CLASS
RESULT TEST CLASS TOTAL

A B C D E L

Passed 127 1132 1886 17 24 46 3232

Inapplicable 2 6 429 0 4 0 441

Withdrawn 1 2 35 0 6 0 44

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

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

-----------------------------------------------------------------------
Passed 192 547 497 245 172 99 161 332 133 36 252 274 292 3232

N/A 20 102 183 3 0 0 5 0 4 0 0 95 29 441

Idrn 1 1 0 0 0 0 0 2 0 0 1 35 4 44

TOTAL 213 650 630 248 172 99 166 334 137 36 253 404 325 3717

3.4 'JITHDRAIN TESTS

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

E28005C A39005G B97102E C97116A BC3009B CD2A62D
CD2A63A CD2A63B CD2A63C CD2A63D CD2A66k CD2A668
CD2A6WC CD2A66D CD2A73A CD2A73B CD2A73C CD2A73D
CD2A76A CD2A76B CD2A76C CD2A76D CD2A81G CD2A83r
CD2A84N CD2A84M CD50110 CD2BISC CD7205C CD2DlIB
CD5007B ED7004B ED7005C ED7005D ED7006C ED7006D
CD7105A CD7203B CD7204B CD7205D CE21071 CE3111C
CE3301A CE3411B

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

3.5 INAPPLICABLE TESTS

Some tests do not apply to all compilers bIccuse they make use of features
that a compiler is not required by the Ada Standard to support. Others may
depend on the result of another test that is either inapplicable or
withdrawn. The applicability of a test to an implementation is considered
each time a validation is attempted. A test that is inapplicable for one
validation attempt is not necessarily inapplicable for a subsequent
attempt. For this validation attempt, 441 tests were inapplicable for the
reasons indicated:

a. The following 285 tests are not applicable because they have
floating-point type declarations requiring more digits than
SYSTEM.XAXDIGITS:

C24113F..Y (20 tests) C35705F..Y (20 tests)
C35706F..Y (20 tests) C35707F..Y (20 tests)
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,35708F..Y 120 tsts) C38052F .2 (21 t-ysts)
C45240F.2. (20 tosrs! C45321F. .Y 120 tests)
C45421F..Y (20. tests) C45521F..Z (21 tests)
C45524F..Z (21 tests) C45621F..Z (21 tests)
C45641F..Y (20 tests) C16012F..Z (21 tests)

b. C35702A and B8600IT are not applicable because this implementition
supports no predefined type SHORT_FLOAT.

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

C45231C C45304C C45502C C45503C C45504C
C45504F C45611C C45613C C45614C C45631C
C45632C 352004D C55B07A B55B09C B860017
CD7101F

d. C45531M..P (4 tests) and C45532N..P (4 tests) are not anpnickbie
because the value of SYSTEM.MAX_-.ANTISSA is less than 32.

e. C86001F is not applicable because, for this implementation, the
package TEXT_IO is dependent upon package SYSTEM. This test re-
compiles package SYSTEM, making package TEXT_O, and hence
package REPORT, obsolete.

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

g. B8600lZ is not applicable because this implementation supports no
predefined floating-point type with a name other than FLOAT,
LONG_FLOAT, or SHORTFLOAT.

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

i. CDlO09C, 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.

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

k. CD2A84B..I (Q tests) and CD2A84K..L (2 tests) are not appnlicable
because this implementation imposes restrictions on 'S17E length
clauses for access types.

1. CD2A91A..E 5 tests) are not applicable because 'SIZE length
clauses for task types are not supported.
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, ,02BIIG is not applicable because 'STORAGE_SIZE represeprtin
clauses are not supported for access types whre the dasignted

type is a task type.

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

o. Tests CD5003B..1 (A tests), CD5011A..1 (9 tests): CD5OllK..11 (4
tests), CD5O1IQ..S (3 tests), CD5OI2A..J (10 tests), CD5O12L..N (2
tests), CD5O13A..I (9 tests), CD5O13K..O (5 tests), CD5O13R..S (2
tests), CD5014S..Z (I tests) are not applicable because, for this
implementation, type SYSTEM.ADDRESS is a limited private type.

p. AE2101C, EE220ID, and EE2201E use instanriations of package
SEQUENTIAL _O with unconstrained array types and record types with
discriminants without defaults. These instantiations are rejected
by this compiler.

c. AE21OlH, EE240lD, and EE240IG use instantiations of package
DIRECT-1O with unconstrained array types and record types with
discriminants without defaults. These instantiations are rejected
by this compiler.

r. CE2102D is inapplicable because this implementation supports

CREATE with INFILE mode for SEQUENTIAL_10.

s. CE2102E is inapplicable because this implementation supports
CREATE with OUT-FILE mode for SEQUENTIAL_10.

t. CE21O2F is inapplicable because this i~nplementation supports
CREATE with INOUTFILE mode for DIRECT_10.

u. CE2102I is inapplicable because this implementation supports
CREATE with IN_FILE mode for DIRECT_10.

v. CE2102J is inapplicable because this implementation supports
CREATE with OUT-FILE mode for DIRECT_10.

w. CE2!O2N is inapplicable because this implementation supports OPEN
with IN FILE mode for SEQUENTIAL_IO.

x. CE21020 is inapplicable because this implementation supports RMSET
with IN FILE mode for SEQUENTIAL TO.

y. CE2102P is inapplicable because this implementation supports OPEN
with OUT-FILE mode for SEQUENTIAL_IO.

z. CE2102Q is inapplicable because this implementation supports RESET
with OUTFILE mode for SEQUENTIAL_ O.
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a. ,E102R is inaooiciab bec,ius this l: ple.enta on supports OPEN
wjt'h TIJOUT FILE : ode for DIRECT,.

ab. CE2102S is inapplicabie because this implermentation supports RESET
with iNOiT FILE mode for DIR.ECT 1O.

ac. CE2102T is inapplicable because this i!nlementation supports OPEN
with INFILE mode for DIRECT_1O.

ad. CE2i02U is inapplicable because this implementation supports RESET
with IN_FILE mode for DIRECT TO.

ae. CE2l02V is inapplicable because this implenentation supports OPEN
with OUTFILE mode for DIRECT TO.

af. CE2102W; is inapplicable because this implementation supports RESET
with OUT-FILE node for DIRECTTO.

ag. CE3102E is inapplicable because text file CREATE with IN_FILE node
is supported by this implementation.

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

ai. CE3102G is inapplicable because text file deletion of an external
file is supported by this implementation.

a. CE31021 is inapplicable because text file CREATE with OUT FILE
mode is supported by this implementation.

ak. CE3102J is inapplicable because text file OPEN with INFILE node
is supported by this implementation.

al. CE3102K is inapplicable because text file OPEN with OUT FILE -node
is supported by this implementation.

am. CE3111B and CE3115A open two internal files, both of which
correspond to the same external file. The tests PTJT a string to
the first internal file, and then try to read this string from the
second internal file.

This implementation raises ENDERROR upon executing the GET
statement because of the use of buffers which are not flushed
until the output of a line of page terminator. Due to LR'! 14.1
(13), the AVO ruled these tests not applicable.
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3. TEST, ?ROCE3S3TNG, A- D EVLUAT7Orr M.ODIFICAiONS

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

Modifications were required for 79 tests.

a. The following tests were split because syntax errors at one oint
resulted in the compiler not detecting other errors in t>e t

B22003A B24007A B24009A B250023 B32201A B34005;
B34005T B34007H B35701A B36171A B36201A B37101
B37102A B37201A B37202A B37203A B37302A B38003A
B38003B B38008A 338008B B38009A B3009B B3R!03A
B38103B B38103C B38103D B38103E B43202C 844002
348002A B48002B B48002D B48002E B4AO02G B48003E
B49003A B49005A B49006A B49007A B49009A B4AOIOC
B54A20A B54A25A B58002A B58002B B59001A 359001C
B590011 B62006C B67001A B67001B B67001C 367001D
B74103E B74104A B85007C B91005A B95003A B95007B
B95031A B95074E BClOO2A BC11O9A BC1109C BCI206A
BC2001E BC3005B BC3009C BD5005B

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

BC3204C0, C1, C2, C37-, C4, C5, C6, C3'!
and

BC3205DO, D2, DIM

respectively. This change was necessary because of the compiler's
rules for separately compiled generic units (see section 2.2i for
rules and restrictions concerning generics). When processed in
this order the expected error messages were produced for BC3204C3-M
and BC3205DlM.

c. The two tests BC3204D and BC3205C consist of seieral copilation
-nits each. The compilation units for the miain procedures are
near the beginning of the files. When processing these files
unchanged, a link error is reported instead of the expected
compiled generic units. Therefore, the compilation files were
modified by appending copies of the main procedures to the end of
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these files. When processed, the expected error messages -re
generated by the compiler.

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

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

For this implementation, the required support package specification.
SPPRTl3SP, was rewritten to provide constant values for the function nanqs.

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 Version INT-3 compiler was submitted to the AVF
by the applicant for review. Analysis of these results demonstrated that
the compiler successfully passed all applicable tests, and the
compiler exhibited the expected behavior on all inapplicable tests.

3.7.2 Test Method

Testing of the Tartan Ada ULTRIX Version INT-3 compiler using A'VC
Version 1.10 was conducted by IABG on the premises of TARTAN. The
configuration in which the testing was performed is described by the
following designations of hardware and software components:

Host Computer:
Machine: VAX Station 3100
Operating System: ULTRIX V3.0
Memory Size: 9 MB

Target Computer:
Machine: VAX Station 3100
Operating System: ULTRIX V3.0
Memory Size: 9 MB

Compiler:
Tartan Ada ULTRIX Version INT-3
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,.-sting werme modi.fiea? accordingly.

h p_ containing the wit'i c -aC as ran '-v t he hnos t corput-r.

A ft er the test f ile: s were loa ded to) disk, the f ull set of te s t s wa s
co!,pile4-,, linked, and eeud.Results were, tn;eni reva!,ted and. Archi';ed on

tehost.

Tecomiler wa s teste-d using cotmmand scripts rnro- irle by 71-T7'
LriBORArOR !E'; TCO)R P ()R A 7 and reriew-d by t he a iationr tea~ T;i e
compiler was tested utsing no option se-ttings. rl hapte-r B ,t C

co~njledwith the listing option on (i.ea. -Ia) . 711e li r wa s oalln ;

hecommand

al-ib link- <testnim-e>

Afull list of compiler and linke r optionis is given in A-ppendix E.

3.. Tlest Sit-

Testingj was condicted At TAPTAN LABOPATORTES INCORPORATEDI, Pittsburgh and
was comnpleted on 7 Dceepber 1989.
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APPENDIX A

DECLARATION OF CONFORMANCE

TARTAN LABORATORIES INCORPORATED has submitted the following
Declaration of Conformance concerning the Tartan Ada ULTRIX
Version INT-3 compiler.
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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
Base Compiler Version: Version INT-3
Host Computer: VAX Station 3100 under ULTRIX V3.0
Target Computer: VAX Station 3100 under ULTRIX V3.0

Implementor's Declaration

I, the undersigned, representing Tartan Laboratories Incorporated,
have implemented no deliberate extensions to the Ada Language
Standard ANSI/MIL-STD-1815A in the compiler(s) listed in this
declaration. I declare that Tartan Laboratories Incorporated is the
owner of record of the Ada Language compiler(s) listed above and, as
such, is responsible for maintaining salx 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 owne Is corporate name.

Tartan Laboratories Incorporated
Ed Lieblein, Sr. VP, Development

Owner's Declaration

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date:

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 machine-
dependent conventions as mentioned in chapter 13 of the Ada Stan-
dard, and to certain allowed restrictions on representation
clauses. The implementation-dependent characteristics of the
Tartan Ada ULTRIX Version INT-3 compiler, as described in this
Appendix, are provided by TARTAN LABORATORIES INCORPORATED.
Unless specifically noted otherwise, references in this appendix
are to compiler documentation and not to this report.
Implementation-specific portions of the package STANDARD, are
contained in Appendix F.



Chapter 5

Appendix F to MIL-STD-1815A

This chapter contains the required Appendix F to Military Standard. Ada P'ogramnung Language.
,NSIIMIL-STD-1815A (Amencan Nanonal Standards Institute, Inc., February 17. 1983).

5.1. PRA GMAS

5.1.1. Predefined Pragmas
This section summarizes the effects of andrestiions on predefined oragmas.

" Access collections are not subject to automatic storage reclamation so pragma Z -RCL.E has no effec.
Space deallocated by means of "wiil be reused by the allocation of new
obiects.

" Pragma -. ABCT.A is supported.

" PragMa -NL:NE is supported. The body for an inlined subprogram need not appear in the same compila.
ion unit as the call. nlining will take place only if the subprogram .oody is present in the library and is not

obsolete.

" Pragma :NTZE: ACZ :s not supported. The implemenation-defined pragma ..-RZ:N_BCDY (s-z Sec-
don 5.1.2.2) can be used to interface to subprograms written in other languages.

" Pmgma ""S: is supported but has the intended effect only if te command line option -- a was supplied
for compilation, and the listing generated was not due to the presence of errors and/or warnings.

* ?ragma oP'rM: is supported except when at the outer level that is. n a package specification or
body).

* Pragma ?ACX is fully supported.

* ?-agma PAGE is supported but has the intended effect only if the command line option -La was supplied
for compilation, and the listing generated was not due to the presence ot errors and/or warnings.

SPragma ?R:OR:Y is fully supported.

P ?ragma SUPPQESS is fully supported as required by Ada LRM 1 17

-uture releases of the compiler will support the following pragnas: SC _"i :'.
RAGE LN:T nsYSEMN.M.

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

5.1.2. Implementation-Defined Pragmas

:mpiementation-deflned pragmas provided by Tartau are iescribed in the 'oilowing sections.

5.12.1. Pragma L:NKAG, .A.E

The pragma :.NKAGE :A.ME assoccates an Ada ntity with a stnng that is meaningful externally; e.g.. to a
linkage editor. It Lakes the form

pragma LTNKAGE :2AME (Aaa-SImoe -name, strinq-constaltt

$-i.



The Ada-simole-name must be the name of an Ada enoty declared in a package secificaton. This entity must be
one that has a runtme representation: e.g.. a subprogram, exception or object. It may not be a named number or
string constant. The pragma must appear after the declaration of the entity in the same package specificataon.

The effect of the pragma is to cause the -tring-constant to be used in the generated assembly code as an
external name for the assoctated Ada enty. It is the responsibility of the user :o guarantee that this sting
constant is meaningful to the Linkage tditor and that no ilegal linkname clashes arse.

5.1.. Pragma F7:a:R GN_ 3D:Y

A subprogram written in another !anguage can be called Crom an Ada program. ?ragma _-'Z -,,_3C:Y is
used 'o indicate that the body for a non-generic Lop-ievei package -pecuicauon is provided in the form of an
object module. The bodies for several subprograms may be contined in one object module.

Use of the pragma -CoZaG _BCOY dictates that all subprograms, excepuons and objects in the package am
provided by means of a foreign object module. In order to successfuily link a program including a foreign body,
the object module for that body must be provided to the library using the a . --- gi _--e command described
in Section .7.

The pragma is of he form:
pragma _ORZ-Z:GN_ 3CC ( Ianguagenarme ', eiaoorauon _rouane- '.e

The parameter language name is a stnng intended to ailow ne compiler zo identify the calling conventicn used
by :he 6oreign module (but this functionality is not yet in operauon). Currently. the programmer must ensure that
the calling convention and data representation of the foreign body procedures are compatible with those used by
the -artan Ada compiler. Subprograms called by tasks should be reentrant.

The optionai etaoorarzonrounne name strng argument provides a means o initialize the package. The
routine specifed as the elaboraton ,ouane name, w icn will be called for the e!aboration of this package body,
must -be a global routine in the object module provided by the user.

A specfication that uses this pragma may contain only subprogram declarauions. object decarations that use
an unconstrned t pe mark. and number declarations. ,ragmas may also appear .n the package. The type mark
for an object cannot be a task type, and the object declaration must not have an nitual value expression. The
pragma must be given prior to any Jeclarations within te package specificauon. If the pragma is not located
before the first declaranion, or any restriction on the declarations is violated, the Tragma is ignored and a warning
:s generated.

The "oreign body is entirely responsible for initializing objects declared ;n a package utilizing pragma
_CRZ:GN _30Y. In particular, he user should be aware that the imoiict iniuaiizauons described in L.RM 3..1
are not done by the compiler. (These implicit initualizations are associated with obiects of access types, certain
record types and composite types containing components or the preceding 'kinds of tvpes.)

Pragma ".:NKAGE_ 'Im should be used for all dec!aatuons in the pacxage. :ncluding any declartauons in a
- nested package specicanaon to be sure that there are no conflicting link names. :f pragma ::NKAGZ_1iM.,E is

not used. the cross-reference qualifier. -x. (see Secuon ,.23 should be used .vnen :nvoking the compiler and the
resulting zross-reference table of !inknames inspected o idenafy Lhe ,ininames assigned by the compiler and
letermine tnat there are no conflicting inicnames (see also Section 3.-5).

,n the following example. we want to call a functon . - 1 c comoutes :oivnomials and is rtmten in C.



N??ENiDIX 70 fl..-STO-1315A

package MAT{ i-57NC is
pragina ~a:N30 '
function POLYNOMI'?A- (X: :NTMGZ'R) return :NTZGFER;

-Ada spoec mat=.%i g th.e C :Dutlne
pragma LZNKAG2 NMZ (?OLYZNCMI7AL, '~n)

.orce z iL2.ez =o -.se namne anx wi'er. :efazz:ng :o this

end MAM_-:NCS;

with MAE~C:use A' FNC
procedure M.a:N is

Ii! gtL erierace a za.2.. zo L'n
begin ...

end M4AN1;

To compile. link and run the above program. you do tie flowing steps:

1. Compile XATHMUNCS

2. Compile A:N4

1. Obtain an object module (e.g. -riart- a containing the compiled code 'or
Issue the command

a:.- :o re ign mna t h-: r~. cs ma c- . t: -'

I. ssue the command
a-'i L.nk main

Without Sic;) -,. an attempt to link will produce an error message inf .orming you of a missing package body for
xA:H2*N'Q-

Using an Ada body from another Ada program library. Th e user may compile a body wiritten in Ada Cor a
svec:ficauton into the library, regardless of the !anguage specified in the pragrna ;ontaned in the specification.
this capability is useful :'or rapid prototyping, where an Ada package may serve to provide a simulated response
for te ,7unctionaitcy that a foreign body may cventually produce-. It also allows the user io replace a foreign body
with an Ada body without recompiling the SpecULficaoon.

-'he user=ca either compile an Ada body into the library, or use the command ".z :e4 See Sectaon
4.. :o use an Ada body from another libray. T1he Ada body from another library must have been compiled
uinder an identical sipecification. The pragma :.NKAGE - tAME must have been apied Lo all entities declared in
te specification. The only way to specify the iinlaiame (or the elaboration routine of an Ada body is with the
pragma FO E :3NS BOY.

Using Calls to the Operating System. In some cases. the foreign code is actually supplied by the operating
system (in the case of system calls) or by runtime libraries ,"or other programming languages such as C. Such
calls may be made using a dummy procedure to supply a file spectficauon to te sUzfore-,g.comnmand.
You need a dummy z) - file which may be obtained in ai number of ways. Cne wvay is to compile the
procedure

procedure t.UMmY is
begin

null;
end;

Then. use Lte ibrary/ command
a..L.3 fo~e-g.;n Pkg durimn. tff

where pk; '.s the name of the package that contains the pragnia :.NKAG2 >tA.ME b~r the operating system call.
~o xamL o use the ULTRIX system call sinric inthe program'73:

5-3
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Package mE-mORY is
pragma ?ORE:G-,_3ODY (A~)
procedure Gz-_7'!'ZJAL m.EMORY (M,-Em: :,4Gz,,jR:
pragma L.NKAGZ MA4E (GET VR-1TIAL YMMORY, "-3 );

end mE-mcRY

with %MMORY:
procedure 7EST is

begin

end TESr

Obain the fie t v. --off. Then use
a2.'..a !orei.gn inemory. dwimmy. of f

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

5.2. IMP LEMENVTA TION-DEPENDENT .A 7WRIBL'TES
No imp lementation-dependent, attexbutes are currently supported.

5.3. SPECIFICATION OF THE PACKAGE s' s:-m
The paramr values specified for the VAX in package 3 S*:STEM (LIZM 13.7.1 and Appendix Q, are:

package SYSTZ.M is
type ADDRESS is new :NTEMGZR;
type NAME is (VAX)
SYSTSMMAME constant 4AY.Et V AX;
STCRAGE lim:7 constant : 3;
XMMRY s7-zE constant : C0C', %C;
MAX -:N- : constant Z12 47 433 347

M:N :NT constant -A N
.AA M*G371: constant 9"
.MA X Ya.NIT :S SA :constant : :

7:NI: ELTA :constant :
constant 0.1i7

subtype P.c:Yis :-NTZGZR range -0 ZOO23;
0ETAUL7 ?R:O0R:TY :constant ?R::R:7Y ~P:RT'~~T
RtTNT:ME ERROR :exception:

end SY STEM:

5.4. RESTRICTIONS ON REPRESENTATIONV CLAUSES
The following sections explan the basic resaicuons for representauon specifications followed by aidditional

restrictons applying to specific kinds of clauses.

5.4.1. Basic Restriction
The basic ,esrnicuon on representation speczr'icauoins L.R.N 13.11 that they -nay be given only for types

declared in terms of a type deflnition. excluding ai ;enrr..a:ype lse niia (L.RMI 111) and a
:rivate :ype ief .. :..on (L.RM 7.4). Any represenitation clause ifl vitilaaon of these rules is not obeyed
by the compiler a diagnostic message is issued.

Further resmrcuons are explained in the following sections. Any representation clauses violating those restric-
tions are riot obeyed but cause a diagnostic message to be issued.
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5.4.2. Length Clauses
Lengt clauses [LPM 13.Z1 are. in general. supported. For details, refer to the following sections.

5.4.2.1. Sizej Specifications for Types
The rules and restrictions for size specifications applied to type fvroscassaedsrbdblw

The following principle rules apply:

1. The size is specified in bits and must be Yiven by a static expresion.

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

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

tvrce X'v Enlt= - (A, 3);
f.ozr Mv -anumin' s.z=e --zs e
7, W: Mv ariun; -1- o. c=:.;= :wc s::aae

-- 1:a.....cated at a--'
!:ID rec L.s recor'4

'I,:W: Xv enum:
end =ecord;7
?ragma ?acklrec);
:' ec; -- WIJ. occupy crie szorage .;l

6 A formal parameter of the type is sized according to calling c:onventions rather than size
specifications of the type. Aopropiace size conversions upon parameter passing take place
automnacally and are transparent to the user.

* Adjacenit bits to an object that is a c-omponent of a composite ooject. but whose size is
non-referable. may be affected by assignments to mne object. unless these bits ame occupied by other
components of the composite object: that :s, whenever possible, a component of non-referable size
is made referable.

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

Note: A size specification cannot be used to orea zertain size in value ocerations of the type for
example

-ype ay.it i3 rance
.;r ;rt ~:size :5se .; -

A, 3: 'IV :..It;
A ...- :::113 Oa3i wL. ;ernera....y -e

-- execuzed :n 32-az.: 7a-.ies

A- size specification for a type specifies the size for obiects of this type and of all its subtypes. For
componet of cmoietpes. whose subtype would al1low a shorter reoresentauion of the component,
no auernot :s made to take advantage of such shorter reoresentations. In zontast. f*or types without a
ength clause, such components may be represented ;n a lesser number of bits than the number of bits

required to represent all values of the type. 7hus, in the e.xample
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type IsNT i_ range ^. .2 15-.;
cor MY :NT'S:-ZE use 1i; -- (1)
subtvoe SMALL MY_ NT .s .MY :NT range 0. .255;
type R 4-s record

X: SMALL_MY_:NT;

end record;

the component R.X will occupy 16 bits. In the absence of the length clause at t.1), R.X may be represented
in 8 bits.

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

* access types
* floating-point types
* sk types

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

5.4.2.2. Size Specifcation for Scalar Types

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

type my_-nt I-s range 00. .. 01;
requires at least 7 bits, although it has only two values, while

:ype my_ i.n s range -101..-7-00

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

should be exerted via the accuracy de-fin;z.-n of the type tLRM 3.5.7, 3.595.
A size specificaton for a scalar type may not specify a size larger than the largest oerauon size supported by

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

5.4.2.3. Size Specification for .Array Types

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

The size of the component type cannot be influenced by a length clause for an array. Within the limits of
representing all possible values of the component subtype (but not necessarily of its vpe). the representation of
components may. however. be reduced to the minimum number of bits. unless the comonent type cames a size
specificauon.

,f there is a size specification for the component type. but not for the array type. the component size is
rounded up to a referable size. unless pragma .NC< is given. This applies even to bDoolean types or other types
that require only a single bit for the represenatuon of all values.

5.4.2.4. Size Specificaton for Record Types

A size specification for a record type does lot influence the default type mapping of a record type. The size
must be at least as large as the number of bits determined by ,vpe mapping. Influence over packing of com-
ponents can be exerted by means of (partial) record representation clauses or by P-agma ?C.K.

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

A size specification cannot be applied to a record type with components of dynamically determined size.
Note: Size specifications for records can be used only to widen the representation accomplished by padding at

the beginning or end of te record. Any nurrowing or the representation over default type mapping must be
accomplished by representation clauses or pragia PACK.

5.4.2.5. Specification of Collection Sizes

The specificaton of a collection size causes the collection to be allocated .vith :he specified size. It is
expressed in storage units and need not be static; refer to package 3*S*:zm for ,he meaning oi storage units.

A-ny attempt to allocate more objects than the collection can hold causes a 3,::.RAGTE EZ'.C R exception to be
raised. Dvnamiically sized records or arrays may carry hidden administrative storage requirements that must be
accounted for as part of the collection size. Moreover. alignment constraints on the type of the allocated objects
may make it impossible to use all memory locations of the allocated collection. Furtnennore. some admninistra-
tive overnead for the allocator must be taken into account by teauser (currently I .vord per allocated object).

:n the absenc: of a specification of a collection size, thie -ollection is extended alutomaticaly if more objects
are ailocated than possible in the collection originally allocated with the compiier-,tstabiisned default size. In this
case. 37:RAGE Z PRk is raised only when the available tet memory is -xnaustela. If a collection size of
zero is suec~fled. no access coilection is allocaed.

5.4.2.6. Specification of Task Activation Size

The specification of a task activation size causes the t=k activation :o be allocaed wvith the specified size. It
is -xcressed in storuge units: refer to package 3SEiforthe meaning of storage units.

Any attempt to exceed the activation size during execution causes a 3R E RC exception to be
=asea. inlnike collections, there is generally no extension of .ask activations.

5....Specification of' SmA.L
Only powers of Z are allowed for'3AZ
The length of the representation may be affected by this stiecification. 'T a size svec:ficaio n is also given for

the tyvpe. te size specffication .akes precedence: the specification of ' 3.iALL. miust --hen be accommodatable
witninrthe specified size.

5.4.3. Enumeration Representation Clauses
Fnr enumeration representation clauses LIRM 13.31, the following esictions appiy:

7,The internal codes specified for the literals of the enumeration type may be any integer value between
:z:'R~:s7 and :N7 T'GZ*R. It s strongly advised to not provic a .-epresentatioin clause that

merely duplicates the default mapping of :numeration types. wnicn iassigns .ansecuuve numbers in as-
ce-nding order startig with C). since unnecessary runtime cost is incurred by sucn juplicaton. It should be
loted that the use Of awinbuteS on enumeration types with user-ipectfied encodings is costly at run time.

*rryypes. whose :ndex type is an triumerauon type with non-contiguous vaiue cicodings. consist of a
:cotuguous sequencz of components. indexing :nto lie array involves a runume sranslation of the index
value :nto, the Zorresponding postion value of the 2.numeration type.
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5.4.4. Record Representation Clauses
The alignment clause of record representation clauses [LRM 13.41 is observed. The specified expression

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

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

The comonent clauses of record representation clauses are allowed only for components and discnminants
of statically determinable size. Not all components need to be present. Component clauses for components of
variant parts are allowed only if the size of the record type is staucally determinable for every variant.

The size specified Lor each component must be suffic:ent :o allocate all possibie values of the component
subtype (but not necessarily the component type). The location speciied must be compatible with any alignment
constraints of te component type: an alignment constaint on a component type may cause an implicit alignment
consuaint on the record type itself.

If some, but not ail. discnminants and components of a record type are described by a component clause, then
the discrminanrs and components without component clauses are allocated after those with component clauses;
no attempt s made to utilize gaps left by te user-provided allocation.

5.4.5. Address clauses
Address clauses JRM 13.5] are supported with the foilowing resticuons:

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

* Address clauses applied to subprograms and tasks are implemented according to the LRM rules. When
applied to an entry, the specified value identifies an ,nterrupt n a manner :ustomary for te target.
fmmediaely after a task is created, a runtime call is made f.or each of its en.es having an address clause.
establishing the proper binding between the entry and the nteruCt.

* Spectfied addresses must be constants.

5.4.6. Pragma ?AC<

Pragma ?. .C L-RM 13.11 is supported. For details. refer to the following secuons.

5.4.6.1. Pragma ACx for.Arrays

If pragma AC. is applied to an array, the densest possible representation is chosen. For details of packing,
refer -o nhe exolanZtuLUi -f size spec-ficauons for arrays Sectton 5.-4.23.

:f. :n addition. a length clause ,s appiied to

i. he array type, the pragma has no effect. since such a length clause already uniquely determines the armay
packing method.

. t.e comoonent t,:ie. the array is packed densely, obsering .he components length clause. Note that the
comonent length clause may have the cifec: .)r preventing the comouer ,rom packing as densely as
,ouid be the default f pragma ?ACx is appiied .nere Tere mas no .ength :lause iven t'or -.he com-

ponent cyt.
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5.4.62. The Predefined Type String

Package STAxo.AP applies Pragma ...Cx to the type s: I-g. However, when applied to character arrays,
this pragma cannot be used to achieve denser packing than is the default for the target: 1 charit- per 8-bit
word.

5.4.6.3. Pragma ?.z'cx For Records

If pragma -..CX is apptied to a record, the densest possible representation is chosen that is compatible with
the sizes and alignment constrains of the individual component types. ?r-agMa ?.,Cx has an effect only if the
sizes of some component types are specified explicitly by size specifications and axe of non-referable nature. In
the absence of pragma ?. CX, such components generally consume a referable amount of space.

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

If pragma ?AC"< 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 ?.=C:x affects only the components whose allocation has
not been detaled. Moreover. the sa-aegy of not utilizing gaps between cxplicitly aocated components still
applies.

5.4.7. Minimal Alignment for Types

Certain alignment propert:s of values of certain types are enforced by the type mapping rules. Any represen-
tation specification 0, - .not be satisfied within these consraints is not obeyed by the compiler and is ap-
propriately diagnosed

Alignment .jr .ants ame caused by properties of te arget architecture, most notabLy by the capability to
extract non-Mligned component values from composite values in a reasonably efficient manner. Typicaly, restrc-
tions exist that make extraction of values that cross certain addr--s boundares very expensive, especially in
contexts involving array indexing. Permitung data layouts that require such complicated extractions may impact
czoc quality on a broader scale than mereiy ,n the local context of such extractions.

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

No object of scalar type including comoonents or subcomonents of a composite .ype. may span a target.
dependent address boundary that would mandate an extracuon of the object's :alue to be performed by two
or more extractions.

5.5. IMPLEMENTATION-GENERATED COMPONENTS IN RECORDS

The only implementation-dependent comoonents allocated by Tartan Ada in records contain dope information
for arrays wiose bounds depend on discriminants of the record. These components cannot be named by the user.

5.6. INTERPRETATION OF EXPRESSIONS APPEARING LV ADDRESS CLAUSES

Section 13.5.1 of the Ada Language Reference Manual describes a syntax :or associaung interrupts with task
enmes. Tartan Ada Lmplemencs the address clause

ror .'CT. use at r.- :

by assoc:aung the interrupt specified by . with the ::er-t entry of the ask containing this address
clause. The interpretation of ;.nt:. is both machine and compiler dependent

5.9
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5.7. RESTRICTIONS ON UNCHECKED CONVERSIONS
Tartan supports ,c:-.cxzD zONv.Rs:ON with a restriction that requires the sizes of both source and

target types to be known at compile time. The sizes need not be the same. If the value in the source is wider than
hait in the target, the source value will be truncated. If narrower, it will be zero-extended. Calls on instantiations

of o,"iec : VERS"ON are made inline automatically.

5.8. IMPLEMENTATION-DEPENDENT ASPECTS OF INPUT-OUTPUT PACKAGES
Tartan Ada supports all predefined input/outEput packages [LR.M Chapter 1.1 with the exception of

sECtUENT:A:,_=o and D:ECT: o may not be instantiated on types whose representation size s =Eter
than 32255 bytes. Any attempt to read or write values of sucn types raises USE -

SUEQU NT:A.A :a and o:.EC:o may not be instanuated on unconstrained array types, nor on record
record types with discriminants without default values.

An attempt to delete an external file while more than one internal file refers :o this external '-de raises
'ISE T.R .

W'hen an external file is referenced by more than one internal file, an attemot o reset one of those internal
fdes to OUT F-: raises USE- ZAOR.

An attempt to create a file with MODE :N_'.:- raises S -ROR.
Since the implementation of the input-oucput packages uses buffers. output :o one f'le cannot necessarily be

read immediately from another file associated with the same external file.
The FcOm parameter of file management subprograms is ignored.
An attempt to read a non-existent data record through the operations of SoQr;' rA:o or Z _:O

,aises DAA_-RR, except that END -. ROR is raised when reading beyond the end of file.
If an ULTRIX system call returns an error number that cannot be mapped onto a predefined Ada exception.

he exception E: S E- RR is raised.

5.9. OTHER IMPLEMENTATION CHARACTERISTICS
The 'olowing information is supplied in addition to that required by Appendix t o MIL-STD-1315A.

5.9.1. Definition of a Main Program

Any Ada library subprogram unit may be designated mne main program :or pur oses of linking , using the
a."- command) provided that the subprogram has no parameters.

Tasks iniuated in imported library units follow the same rules ,or termination as other tasks [descnbed in
L.RM 9.4 (6-10)]. Specifically, these tasks are not terminated simply because the main program has terminated.
Terminate alternatives in selective wait statements in library tasks are therefore strongly recommended.

5.9.2. Implementation of Generic Units

All nstanoauons of generic units. except the prederined genenc ZC:-E.:<.Z NVRS:zN and
" zCz: -- :EA:cCAZN subprograms. are implemented by code dupiicanons. No attempt at shaanng

:ode by mulapie :nstanuauons is made in this release of Tartan Ada. , Code sharing will be implemented in a
.ater release.

Tartan Ada enforces the restnricon that the body of .a enerc unit must be :omoiied before the unit can be
:nstanuated. t does not impose the restriction that the spec:ric~zuon and body Hi a _enerc unt must be :rovided
as part of te same ccmmilauon. A recompilation of .he tocy of a genenc unit ,iil obsolete any units that
instanuated this genenc unit.

5.t0
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5.9.3. Implementation-Deflned Characteristics in Package STANDARD
The implementation-dependent characteistcs for SUN in package STANDARD (Annex C arm

package STANDARD i

typeBYTE INTEGER is range -128 .. 127;
. type SHORT INTEGER is range -32768 .. 32767;

type INTEGER is range -2 147 483 648 .. 2 147 483 647;
.- tpe FLOAT is digits 6 range -6#0.7FFrFF8#E+3. 16*0.7-_FFFF8#E+32;

- type LONG FLOAT is digits 9 range -16#0.7FFF FF F FFF FE#E+256
*6#0.7FF FFFF FFT FE0#E+256

type DURATION is deffi 0.5001 range -86400.0 .. 86400.0;
.- -- DURATION'SMALL - 2#1.0#E-14 (that is, 6.103516E "5 sec)

end STANDARD;

5-9.4. Atributes of Type Duration
The type DURATI:ON is defined with the following charcterisucs:

DURATION' DELTA is 0.02 sec
DURATION' SMALL is 0.015625 sec
DURATION' FIRST is -86400.0 sec
DURAT:ON' LAST iS 86400.0 sec

5-9.S. Values of Integer Alributes
Tarn Ada suppx the predefined integer types INTEGER, SHORTINTEGER and BYTEINTEGER. The

range bounds of the predefined type INTEGER ame

INTEGER' FIRST - "2*a31
INTEGER' LAST = 2'*31-1

SHORTINTEGER' FIRST - -2*15
SHORT INTEGER' LAST =2--15-1

BYTE INTEGER' FIRST - -128

BYTE INTEGER' LAST = 127

Thne range bounds for subtypes declaed. in package TEXT 1O are:

COUNT' FIRST a 0
COUNT' LAST - INTEGER' LAST - 1

PoSITIVE COUNT' FIRST I 1
POSITIVE-COUNT' LAST = INTEGER' LAST - 1

F:ELD' FIRST =0

FIELD' LAST - 20
The range bounds for subtypes declred in packages DIRECT I: are:

COUNT' FIRST a 0
COUNT' LAST - INTEGER' LAST

POSITIVE COUNT'FIRST I
POSITIVE COUNT' LAST aCOUNT' LAST

5-Ui
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5.9.6. Values of Floating-Point Attributes
Tartan Ada supports the predetined floating-poinE rypes LA and ---_:O~.CAT maps onto the

VAX F-format floating-point representation, LONG---'-AT. onto the D-formaL

Aitrbuce Value for T:OAT2

7-P S : !ON 640. 1000-j)CO#E -
approximatelyv 9.53674IE-07

S IAL 16#0.8000 000#E-21
approximately 2.58.19'E_6

:LARGS 16#0.1 FF F J'30# E I
approximately 19..32

SAFT_ E_.AX 12I-,

SAIS SMA.LL 16#0. 10000#E-3 1
approximately 2.93S87-E-39

SAF-7 AIRGE 160.F--_C0#E-S2

approximately 1.70141E-38

-- i S* I4.7-F-F3#E-,3Z
approximaceiy *1.-0 141E-38

:.AST W. rF -3 #E-3 Z

approxir'.ateiy .0-tES

YACl:.NE MANT:5SA 2

YACi1:NE RCMND ":27T



VEPSNDC< FTO .\411-STD-ISISA

Atribute Value for IONG 7'OA

O:G:TS 9

YMANT: SSA 31

16#0. ,CC,)ooWo0000C#E_7

approximately 9.3 13 225 7-461,448E- 10

S~m-A,:, 6#0.3000_00000000#E-3 1

approximateiy !2.35098870164."6E-38

:.ARGI j640.F F EJFFFF_0000_004*E+3 1

approximately 2. 12676-1792265 5E-37

~ 3~:~:.16#0. 10009 'CML0009CO#E.3I

approximately 2. 9 387-,5q8 77 0 5 ;7EB- 39

SAE-rARG-_ 1640. 7FF-7,-rF)000#E+32
approximateiy 1.7014118338124E+38

RS j160.F--rFFFF8F #E32
approximately -1.70141Q 1S3,46()7E-"38

atoproxiMateiy 1.70 14 1183-64- E-38

>4AC:H:NE MAN:3A 456

YMAc:4:NE Z.AX 2

Y ACM::N ITEFI 1N .127

!Qc:-iNE_3CVNSicw-CU
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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

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

$BIGIDI 239 'A' & '1'
An identifier the size of the
maximum input line length which
is identical to $BIGID2 except
for the last character.

$BIGID2 239 * 'A' & '2'
An identifier the size of the
maximum input line length which
is identical to SBIGIDl except
for the last character.

$BIGID3 120 * 'A' & '3' & 119 * 'A'
An identifier the size of the
maximum input line Tength which
is identical to $BIGID4 except
for a character near the middle.
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Name and Mleaninga

$BIGID4 120 * 'A' & '4' & 119 * 'A'
An identifier the size of the
maximum input line length which
is identical to $BIG_ID3 except
for a character near the middle.

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

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

$BIGSTRINGl ... & 120 * 'A' &
A string literal which when
catenated with BIG STRING2
yields the image of BIG_IDI.

$BIGSTRING2 ... & 119 * 'A' & '1' &
A string literal which when
catenated to the end of
BIG STRING1 yields the image of
BIGID.

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

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

$DEFAULTIEMSIZE 1_000_000
An integer literal whose value
is SYSTEM.MEMORYSIZE.

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

$DEFAULTSYSNAME VAX
The value of the constant
SYSTEM. SYSTEM NAME.

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

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

$FIXED NAME NO-SUCH FIXED _AME
The name of a predefined
fixed-point type other than
DURATION.

$FLOATNAME NOSUCHFLOATTYPE
The name of a predefined
floating-point type other than
FLOAT, SHORT-FLOAT, or
LONG-FLOAT.

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

SGREATERTHANDURATIONBASELAST 131_073.0
A universal real literal that is
greater than DURATION'BASE'LAST.

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

$ILLEGALEXTERNALFILENAMIE1 /NONEXISTENTDIRECTORYl/FILEl
An external file name which
contains invalid characters.

$ILLEGALEXTERNALFILENAME2 /NONEXISTENTDIRECTORY2/FILE2
An external file name which
is too long.
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Name and Heaning Value

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

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

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

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

SLESS_THANDURATIONBASEFIRST -131_073.0
A universal real literal that is
less than DURATION'BASE'FIRST.

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

$MANTISSADOC 31
An integer literal whose value
is SYSTEM.MAX MANTISSA.

$.MAXDIGITS 9
Maximum digits supported for
floating-point types.

SMAX IN LEN 240
Maximum input line length
permitted by the implementation.

$MAXINT 2147483647
A universal integer literal
whose value is SYSTEM.MAXINT.

$MAX_INT_PLUS_1 2147483648
A universal integer literal
whose value is SYSTEM.MAXINT+1.
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Name and :leaning Value

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

SMAXLEN_- REALBASEDLITERAL "16:" & 233 * '0' & "F.E:"
A universal real based literal
whose value is 16:F.E: with
enough leading zeroes in the
mantissa to be MAX INLEN long.

SMAXSTRING LITERAL 111f & 238 * 'A' &
A string literal of size
*.!AX IN LEN, including the quote
characters.

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

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

$NAME BYTE-INTEGER
A name of a predefined numeric
type other than FLOAT, INTEGER,
SHORTFLOAT, SHORTINTEGER,
LONGROAT, or LONG-INTEGER.

SNAME_LIST VAX
A list of enumeration literals
in the type SYSTEM.NAME,
separated by commas.

SNEGBASED_- INT 8#777777777776#
A based integer literal whose
highest order nonzero bit
falls in the sign bit
position of the representation
for SYSTEM.MAXINT.
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Name and !eaning Value

SNETE MSIZE 1000_000
An integer literal whose value
is a permitted argument for
pragma MEMORY_SIZE, other than
$DEFAULTMEM_SIZE. If there is
no other value, then use
SDEFAULT_MEM_SIZE.

$NEV_STORUNIT 8
An integer literal whose value
is a permitted argument for
pragma STORAGEUNIT, other than
$DEFAULT_STORUNIT. If there is
no other permitted value, then
use value of SYSTEM.STORAGEUNIT.

$NETSYS NAME VAX
A value of the type SYSTEM.NAME,
other than $DEFAULT_SYS_NAME. If
there is only one value of that
type, then use that value.

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

STICK 0.01667
A real literal whose value is
SYSTEM.TICK.
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WITHDRAWN TESTS
Some tests are withdrawn from the ACVC because they do not conform to the
Ada Standard. The following 44 tests had been withdrawn at the time of
validation testing for the reasons indicated. A reference of the form
AI-ddddd is to an Ada Commentary.

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

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

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

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

d. C97116A This test contains race conditions, and it assumes that
guards are evaluated indivisibly. A conforming implementation
may use interleaved execution in such a way that the evaluation
of the guards at lines 50 & 54 and the execution of task CHANGING-
OF THEGUARD 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 or
the units is illegal with respect to the units it depends o:n; by
AI-00256, the illegality need not be detected until execution is
attempted (line 95).

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

g. CD2A63A..D, CD2A66A..D, CD2A73A..D, CD2A76A..D [16 testsi These
tests wrongly attempt to check the size of objects of a derived
type (for which a 'SIZE length clause is given) by passing them
to a derived subprogram (which implicitly converts them to the
parent type (Ada standard 3.4:14)). Additionally, they use the
'SIZE length clause and attribute, whose interpretation is
considered problematic by the WG9 ARG.
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h. CD2A8lG, CD2A83G, CD2A84N & H, & CD50110 [5 tests] These tests
assume that dependent tasks will terminate while the main pro-
gram executes a loop that simply tests for task termination; this
is not the case, and the main program may loop indefinitely
(lines 74, 85, 86 & 96, 86 & 96, and 58, resp.).

i. CD2Bl5C & 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.

j. CD2DllB This test gives a SMALL representation clause for a
derived fixed-point type (at line 30) that defines a set of
model numbers that are not necessarily represented in the
parent type; by Commentary AI-00099, all model numbers of a
derived fixed-point type must be representable values of the
parent type.

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

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

m. 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).

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

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

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

q. CE3111C This test requires certain behavior, when two files are
associated with the same external file, that is not required by
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the Ada standard.

r. CE3301A This test contains several calls to END OFLI14E &
END _OF PAGE that have no parameter: these calls were intended
to specify a file, not to refer to STANDARDINPUT (lines 103,
107, 118, 132, & 136).

s. CE34113 This test requires that a text file's column number be
set to COUNT'LAST in order to check that LAYOUTERROR 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 -ada command is used to compile and assemble Ada compilation units.

3.1. THE t:ada COMMAND FORMAT

The zada command has this format:

tada option... file... Copnon...]
Arguments that start with a hyphen are interpreted as options: otherwise, Lhey represent filenames. There

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

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

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

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

If no errors are detected in a compilaton unit. :ada produces an object module and updates the library. If any
error is detected, no object code file is produced. a source Lising is produced. and no library entry is made for
that zompilation unit- If warnings are generated. both an object code fle and a source listing are produced. For
further derails about the process of updating the library, files generated. replacement of existing files, and
possible error conditions. see Sections 3.3 through 3.6.

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

32. OPTIONS

Command line opuons indicate special acuons to be performed by the zompiier or special output file
properes.

The following command line options may be used:

-a Generate an assembly code file. The assemoty code ile nas an extenszon . s or .ss
(see Section 3.4).

- , Output debugging informauon.

-. Cause compiler to omit dam segments with the text of -numemnon literals. This text
is normally produced for exported -numerauon types in order to support the
' :.mAGz atribute. You should use -, only when iou can guarantee that no unit
that will import the enumerauon type will use 'M ,AGZ. However, if you are
compiling a unit with an enumerauon type that Is not visible to other compilation
units, this option is not needed. The compiler can recognize when I ,MAGE is not
used and will not generate the suppomng sitings.
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-La Generate a listing, even if no errors were found. The default is to generate a listing
only if an error is found.

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

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

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

At =0 Minimum - Performs context determination, constant folding, al-
gebraic manipulauon, and short circuit analysis.

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

A= 2 Space - This is the default if none is supplied. Performs level I
optimizations plus flow analysis which is used for common sub-
expression elimination and equivalence propagation across basic
blocks. It also performs invarant expression hoisting, dead code
elimination. and assignment killing. Level 2 also performs lifetime
analysis which is used to improve register allocation. rt also per-
forms inline expansion of subprogram calls indicated by Pragma
r-L:NE which appears in Lhe same compilation unit.

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

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

-q Do not print out compiler phase names.

-w Suppress warning messages.

-S [ACDE: LO Z] Suppress the given set of checks:
A ACCZSS HECX
C CONSTRA:ZT H zEC.ic
O DISC-t:MINANT :'ECX
Z ZLA8ORAT:CN :ECX

- LENGT.I CHECX

RAGE :HECX
S STC0RAGZ ::iTc:

The -5 option has the same effect as a global pragma SUPPRESS apoplied to the
source file. If the source program also contains a pragma sUPeRESS, then a given
check is suppressed if either the pmgma or the switch sp1cifies it: that is. the effect
of a pragma SU PmESS cannot be negated wtah he command line option. See
LILM 11.7 for 'urther details. Fxamples are:

-30Z Suppress OVERF:CW_HEC and " :ZRO"o :V:S 10N_HECI.
-3 Suppress all checks.
-SC Suppress C0NST.RA:NT_RRCRt. zquivalent to - 5AD Z: L.
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-x Cause the compiler to generate a cross reference file containing entries of the form
Ada-name,->linkname at line

This option will allow users to find the linkname ger^_zramd FGc .,e given Ada-name,
and use linkname to set breakpoints in debuggers. The file will have the extension

x:r-2 (See Section 3.5).

in addition, the output from the compiler may be redirected using the ULTRIX redirection facility including '

for s ter=: for example
% tada -ax spec.ada >i !:ax smec.!:xt

3.3. WHAT UPDATES ARE MADE TO THE PROGRAM LIBRARY

Simply stated, upon successful compilation of a unit,

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

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

" In all cases the iransizive closure of the dependencies of a compilation unit in the library must be consis-
tent that is. the unit must be compiled consistently as defined in section 10.3 of the L.RM. A secondary
unit can have its specification in its context clause, although it is redundant. For a more complete
discussion of closure, see Section 4.5.

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

" A package body replaces any existing body of a package specification with the same name. If no such
specification exists, an error message is issued. If such a s.ecfication exms, but the body does not match
the specification in the sense of Section 7. 1 of the L.RM. error messages are issued.

" A subprogram specification replaces any library unit :n :he library with he same name, or is simply
added if no such library unit exists.

" A subprogram body replaces any existing body of a tgeneric or non-genenc) subprogram specification
with the same name. If no such specification exists. an impicat specification is derived from the body and
entered into the library as noted above for subprogram soec:fication. if a speciication exists, but the body
does not match the specification in the sense of Section 6.3 of the LRM. -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 explicit specifications. i.e.. cor-
responding bodies must match their specifications. If a generic unit is instantiated, a dependency is created
on the generic body.

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

" When an instantiaton replaces the body of a library unit, ill secondary units of that library unit am now
obsolete and are deleted.

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

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

compiling or lindng an Ada program. the 'He name is the name of a compilation unit, but .nay be compressed to
conform to length limitations.

AP-2P A file containing informaton to be used by AdaScope, the Tartan Ada Debugger,
created when an Ada unit is compiled in a library created for the Tartan Tool Set.

dod Representation of the body of a generic, and/or the visibility information available to
any subunits. body-name. dod is read when compling a program that instantiates
body-name, or is a subunit of body-name, or makes a call to a subprogram in body-name
to which pragma :NLN. E has been applied.

Representation of a library unit specification. wu-name. _.:. is read during the compila-
tion of a program that does a "with wiit-ame".

A listing produced by the Ada compiler.

3 The assembly language file produced by compiling an Ada unit body when the -

option is specified.

3s The assembly language file produced by compiling an Ada unit specification when the
-a option is spec'fled.

St o ff The object file created by compiling an Ada unit specificauon in a library created for the
Tartan Tool Set.

The object file created by compiling an Ada unit body in a library created for the Tartan
Tool Set.

x:¢_ Cross reference files that relate Ada names with compressed and disarnbiguated names
used in the assembly language ile.

The following are the extensions used for files that are created temporarily during the linking process:

c -IFile created by the librarian listing the riles that are needed to link the program

emo ff The object file containing calls for elaboration of the program

Additionally, temporary files are created during compilation that have the same file extensions listed above, but
also have a unique 8-digit hexadecimal number concatenated to the extension. Any of the above files wUll appear
in the directory only if a link or compilation is abnormally terminated. These Files should then be deleted by the
user.

tiles having the following extensions are controlled by the librarian and compdei :.. z, s, and sz. The
user should not use these extensions for any other purpose. The a 7; .e-e command will automatically
delete these iles, when the respective unit is deleted from the library. If the user deletes these files in any other
way. subsequent invocations of the compiler or librarian will have unpredictable results, including fatal c.rashes.
We therefore advise that the user never delete these files by UL-RIX commands.

3.5. THE CROSS REFERENCE MAP OF LNKNAMES

A cross reference of symbolic names to linknames is generated with the option -:c to the tada command.
The cross-reference file has the extension . x-f: the file name is that of the compiled unit. but possibly
compressed to match ULTRIX restricuons, as shown in the example below.

For longer unit-names, the cross reference file generated may not have an immediately obvious name, in
order to find it, it may be necessary to search the current working directory for a recently produced file with
extenuon xcf.
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Example:
Rie crexamnpie spec. ada

package THISISA_-LONG ?AC!.<AGEN* AME is
package ANOTHER LONG PACKXAGE *NAME is

procedure L-ONGRCEDURENA;ME_-TAT WIZrL HAVE SHORT LI-:NKAME;
end ANOTHER LONDG PACXAGENAME;

end THIS ISALCNGPAc:<CAGE NAAME:
File c rexa=Ieoie ody . ada

package body THi:SIS A_-LCNGPA3CK<AGENAME is
package body ANOTHiE*._LONG-?AC.<AGE-14AME is separace;

end HS:A OG ACAG AE

File a rexamiole. .e
separate (H SALNAKG AE
package body ANOTHERLONG PAC.AGENAME is

procedure LN RCDR AETA ILHV HR :KAEi
begin

null;
endLOGRO DUEN ETHT IL HAESOTLftA ;

end AOHRAN AKGAE

The commands:
:ada crexample soec.ada
tada crexaoIe b3ody. ada
tada -x crexample.sep

produce the File zas crm t~Ingpckgnme0 0-1 x~f which appears below:

----lnkname O:ross Reference Map thssngpckg.atrgpckgneO----

z---*s-a_:cngqackagenae->xhsakgnmooI at 0
__3 3 .salong_.package namne. :uhs 3 - a_-Longpackage_name->tn:s.z e 3-a_Long
_packagenaame.00 at
Az.5 z- s_a_long__?ackage niae.another-iLongpackage_namne.anoncerilorigpackage
.name->anocher i!org__package_iame.00 at 2

nn.s ..s -_aL-ong oackage name.anontier longoackage_aame. LongProcedure name
:na WLi ~av~s~o:_L na e->~:~sgm0.~nprk'rn00at 3

In the above cross reference file

" The rirst line represents the name for the alaboraticr; code for t package
THIS IS ALOCNG-PAC:<AGEJIA~mE. The symbols representing the 3pecification and body have
respectively . ZECLARE and . BODY postpended.

" The second line is the namre of the dama segment for the package THI S_ 3 A LoNG PACKAGE NAME.

" The third line is the name of the data segment for the package AOHR.OGPC<G AE

" The name for the LN POCUEAE HA LL AV SCR UK2M procedure is on
the fourth line.

" The fifth line is the name for the elaboration vartable for the procedure
LNG2CZUNMTAWLLAEHRLN~A E Ada rules require that, the body

of a subprogram is already elaborated before it cani 1,. called. Lf it is not aiready elaborated the exception
PPCP.AER.CRmust be raised. For each subprogram that may require an elabomaon check the

comoiler ,enerates a van .able that is used to record that the body of the subprogr=m has bmeencaborazed.
The namne of the -laboration variable is aeneraced by postpending .OCTO to the name of the subpropram.
The claboration variable name Ls then subject to the same compression algorithms as the rest of the
symbols in the program.
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The ULTRIX command

Is. -it W.icr

will help you locate the cross reference listing. In order to view the contents of the cross reference file, make
sure that your terminal is set to wrap around mode. The identifier appearing at the left is the identifier that
appears in the Ada source code. The name to the right of the '->' is the linkname that is supplied for that
identifier to 1d. The "at <numer>" gives the line number in the source code where the identifier is found.
A Cross Reference Map can be used to verify that there are no conflicting linknames in a program library that
uses subprograms written in another language (see Section 5.1.2.2 that discusses the pragma -c :- N_3DY).

It is also useful for assembly-level debugging.

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

generated listing. Most messages issued by Tartan Ada ULTRIX contain a reference to the Ada LRM section
and paragraph relevant to the error. This section explains the kinds of diagnostic messages that are generated.
how the compiler attempts to deal with problems that caused the messages and how you should go about
correcting a program.

A comprehensive listing of all the messages the compiler can issue is contained in Appendix Section A.l. A
similar lisang of all the messages the library can issue is contained in Appendix Section A.2.

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

There are four message categories.

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

-acaI i8o1.: <libraryadmzitttraaonile name> :.s
na :-is "tezs.on o: te : --ae.

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

-zrar 2060: *:his recoa- 4-eIz ias alzeady ,een assigned
-in :he aggregate (4.2 (6))

3. A warning does not stop the compiler from generating object code, but may still be an indication of a
programming error. When a warning occurs. the code generated may not be what you intended. An
example of a warning is:

Warn 4001: 'Eaoora.ion of :i'-1s 3ub,.e w..- :a-se :onstra-nt _er=or
at ra..t-i me (2.3.2).

An informaaona1 message provides you with additional information when you use some library com-
mands (see, for example. Section 4.6). Informational messages am issued only by the library, not by the
compiler. An example of an informational message is:

:nfo 5011: 7he ftiles _-:aui-ed _r un<'r.n v i < ina>
<ut name> a re zon3i, 3 r: .3)

3.6.2. Message Formats

The format of messages appearing on the standard error output and in the listing file is similar. Hem is an
example:
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3- 51 t:zng(! .. discrim);
61 s2 : string(l .. 2 -discrim};

SI Error 2204: A discriminant may not be used in this
expression (3.7.1 (6))

71 end record;

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

On the terminal, horizontal lines are used to separate messages coming frm different parts of the source
program, for exampie:

SI s t:ing(1 .. isczrinJ;
61 s2 : stzing(. .. 2 dLscr-.n);

I Error 2204: A discri.ninant may not be used
in t..%s expression (3.7.1 (6))

71 end record:

141 nu.l;
151 when numeric aerror I cons::aint errar ->

I Error 3112: A given exception may only appear once
in a handler (11.2 (5))

16l null;

In a listing file, a message chain accompanies each diagnostic message. The message chain indicates where
in the progmam Lhe next and previous messages occur, for example:
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'irst diagnostic is on line 6

liprocedure sampleprogram is

21 subtype smallint is integer range I .. 10;
31
41 type rec(discrim : small int} 1s record
51 sl : s rin (1 .. d-iacz-1n);
6i S2 : strinq( .. 2* discrrn);

X1 Error 2204: A .iscr.ai-nant may not oe used -" :ns
expression (3.1.1 (6))

'1 Next diagnostic is on line 15
7 end record:
81
91 X : =ec(5):

1.01 begin
1:i ~.,, x (,"135, "abcde"):

12 !exception
!31 wnen conscrant error =>

1.4 null:
1.; when numeric er.or I constraint_er-or =>

'? Previous diagnostic was on Line 6
1 Error 3112: A given excepcion may only appear once

in a handler (11.2 (5))
!61 null;
171end sample program;

Last diagnostc was on 'ine 15

* " Errors: 2, Warnings: 0

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

containing a count of the number of errors in each seventy class, for example:

? Errors: 2, Warnings: 1

3.6.3. Message Generation
Tartan Ada ULTRIX has many internal phases. any one of which can issue diagnostic messages. Messages

are collected in memory until the time comes to generate the message listing. At that time. all the messages am
sorted by their positon in the source propnam and are printed.

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

3.6.4. About Syntax Errors and Recovery

Tartan Ada ULTRIX incorporates a parser which is capable of analyzing and correcting all syntactic errors in
the source program. This section describes the various error messages that may be issued by the parser. When a
syntax error is detected, no object code is generated.

The parser divides the source program text into lexical elements, or rokeri such as identifiers. reserved
words, constants. etc. When the parser encounters a token that it does not expect. it issues 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 examples of the recovery actions:

In ft example below, the trailing "-5" does not march any of the valid tokens of Ada and so the parser
deletes it.

12.procedure badsyntax is
21 subtype byte is integer range 0 .. 255; $

"* 2. Zror 104: 2..-fcred token deleted.
31 x : integer;

The compiler also deletes a token occupying an inappropriate place. In the following example, it deletes the
superfluous token ....

5 Ie
61 for while i in .. 10 loop

i Error 122: ?arse error; token deleted.
X :- Xc +.:

In the following example, the missing symbol . is inserted, and parsing continues undisturbed.
41 i : integer
5 1 : boolean;

"*W 1 7 rror 120: ?arse error; token -:- inserted.
61}beg:.n

In the following example. the syntactically incorrect symbol -:' is replaced by the proper symbol
'71 end coop;
1 :x :- 15:

7z Error !.'2: Parse error; :hs :oken de:.ezed. -;" Inserted.
!91

3.6.4.1. Muldi-Token Insertion

The parser may also insert several tokens in an attempt to repair the constructs whose closing tokens (e.g..
"end .f;") are missing. An example ofthis recovery is:

1.01 end ,.f;
il1 end loon;

"!2,2,3

- 7 Error 120: ?arse error: taken " f" inserted.
2 Error 2120: Parse error; :oken ";" inserted.
3 Error .20: ?arse error: :o~er 'end" inserted.

'.Zlend bad roc;

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

3.6.4.2. Complex Recover7 Strategy

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

': ; ase bad ase ;.

.4 ere :'1 -> :x :- ;

r .23: ?azse error: i2.2 .ed "<s-11te-n..
7- iwnen 2 : c " -

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

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

Error 123: ?arse error; ..-- forrned "<name>".

The name contained within the angle bracket pair is that of the grammatical elemenc that the parser expected to
:* find in this position. Occasionally, 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.
tUnder rare circumstances, you may see an error message

E-ror 127: ?a. se error; unex.zec-ed end-'f-file.
4 pointing to a token within the program, with the rest of the program marked as deleted. This message points to

the position in the program where the parser detected a syntax error. It indicates that. despite all atempts, the
error recovery was unsucessful until the end-of-file was reached. In this case. correct all the errors reported and
examine the program for missing keywords that end complicated syntactic constructs: also, especially examine
t few lines that precede and follow this message for syntactic errors.
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4.8. THE 'ink SUBCOMMAND

The Iink command checks that the unit within the library specified by the user has the legal form for a main
unit, checks that all its dependencies ae consistent, finds all required object files, and links the main program
with its fuil closure (See Section 4.5) producing an executable image. The format of the I ink command is

alib link Eopaon...] Ada-name [option...

where the Ada-name specifies the unit in the library to be made the main program.
The folowing options may be used:

_-t Provide a trace of the load command indicaung what files are being loaded

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

-. 4 Provide a load map

-0 filename
Name the final output fie from the loader-ilename
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