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INTRODIUCTION

CHAPTER 1

INTRODUCTION

Y N

This Validation Summary Report (VSR) describes the eaxtent to which a
specific Ada compiler conforms to the Ada Standard, ANSI/MIL-STD-1815A.
This raport explains all tachnical terms wsad within it and thoroughly
reports the results of _festing this compiler wusing the Ada Compiler
Validation Capability 4 (ACVC). ™ An Ada compiler wmust be implemented
according to the Ada Standard, and anv 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 Dbe 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 tyvpes.
Other differences between compilers result from the characteristics of
particular operating systems, hardware, or implementation strategies. All
the dependencies observed during the process of testing this compiler are

iven in this report.
/J.L  rep ,

The information in this report is derived from the test results produced
during validation testing. The validation process inciudes submitting a
suite of standardized tests, the ACVC, as inputs to an Ada compiler and
evaluating the resultsf\;The purpose of validating is to ensure conformity
of the compiler to the Ada Standard by testing that the compiler ©properly
implements 1legal language constructs and that it identifies and raiscts
illegal language constructs. The testing also identifies behavior that 1is
implementation dependent, but 1is permitted by the Ada Standard. Six
classes of tests are usad. These tests are designed to perform checks at
compile time, at link time, and during execution.

e e e
(o )%
1.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT

This VSR documents the results of the validation testing performed on an
Ada compiler. Testing was carried out for the following purposes:
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To attempt ro identify any languages constructs supportad by th=
compiler that do not conform to ths Ada Standard

To attempt to identify any language constructs not supportad bv
the compiler but required bv the Ada Standard

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

<

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

1.z USE OF THIS VALIDATION SUMMARY REPORT

Consistent with the national laws of the originating country, the AV0 may
make full and free public disclosure of this renort. In the United States,
this is provided in accordance with the "Freedom of Information AaAct"
(5 U.S.C. #552). The results of this validation apply only to the
computers, operating systems, and compiler versions identified 1in this
raport.

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

Ada Information Clearinghouse

Ada Joint Program Office

OUSDRE

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

or from:

IABG mbH, Abt SZT
Einsteinstr 20
D8012 Ottobrunn

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

Ada Validation Organization
Institute for Defense Analyses
1801 North Beauregard Street
Alexandria VA 22311
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1.3 REFERENCES
1. Referance HManual for the Ada Programming Language,

ANSI/HMIL-STD-1815A, February 1983 and ISO 8652-19387.

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 193¢.

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 addresssed 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 1is responsible for

conducting compiler wvalidations 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 wuniform process for validation  of Ada
compilers. The AVO provides administrative and technical
support for Ada walidations to ensure consistent practices.

Compilar A processor for the Ada language. In the context of this
raport, a compiler 1is 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.




IHTRODUCTION

Inapplicahi~ an ACVC tast that uses features of the languagas that a
test coimpiler is not required to support or may lagitimately
support in a way other than the one expectzd by the tast.

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 usad to
designate a singles test, which may comprise one or more

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

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

1.5 ACVC TEST CLASSES

Conformity to the Ada Standard 1is measured wusing the ACVC. The ACVC
contains both 1legal and 1illegal Ada programs strncturad 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 axecutable,
and special program wunits are wused to report their results during
execution. Class B tests are expected to produce compilation errors.
Class L tests are expectad to produce errors because of the way in which a
program library is used at link time.

Class A tests ensure th= successful compilation and exacution 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 1illegal language usage.
Class 3 tests are not executable. Each test in this class is compiled and
the resulting compilation listing is examined to verify that avery 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 T ta2sts check the run fine syste2m to =2nsure that legal da »nrograss
23an be corractliv corpiiad and =xecuted. Each Class € tz2st 1s self-checking
and produces a PASSED, FAILED, or HOGT APPLICABLE message indicating the
rasult when it 1s executed.

Class D tests check the compilation and axecution capacities of a compiler.
Since there are no capacity requirements placed on a compiler by the aAda
Standard for some parameters-—-for example, the number of 1identifiers
permitted in a compilation or the number of units in a library--a compiler
may refuse to compile a Class D test and still be a conforming compiler.
Therefore, 1if a Class D test fails to compile because the rapacity of the
compiler is exceedad, the test is classified as inapplicable. If a Class D
tast compiles successfully, it is self-checking and produces a PASSED or

- -

FAILED message during execution.

Class E tests are expected to executsz succassfuliy and chack
implementation-depandent options and resolutions of ambignitias in the Ada
Standard. Zach Class E test 1s self-checking and produces a HoT
APPLICABLE, PASSED, or FAILED message when it is compiled and executed.
However, the Ada Standard permits an 1implementation to reject programs
containing some features addressed by Class E tests during compilation.
Therefore, a Class E test is passed by a compiler 1if it 1s compiled
successfully and executes to produce a PASSED message, or if it is rajectad
by the comniler for an allowable reason.

Class L tests check that incomplete or illegal Ada programs 1nvolving
multiple, separately compiled units are detected and not allowed to
execute. Class L tests are compiled separately and execution is attemptad.
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 nnits refarasnced by the main
program are elaborated. In some cases, an implementation mav legitimately
detect errors during compilation of the tast.

Two library units, the package REPORT and the procedure CHECK_FILE, support
the self-checking features of ¢the executable tests. The package REPORT
provides the mechanism by which executable tests report PASSED, FAILED, or
HOT APPLICABLE results. It also provides a set of identity functions used
to defesat some compiler optimizations allowed by the Aada Standard that
would circumvent a test objective. The procedure CHECK_FILE 1s usad to
check the contents of text files written by some of the Class C ‘tasts for
Chapter 14 of the Ada Standard. The operation of REPORT and CHECK_FILE is
checked by a set of executable tests. These tests produce messages that
are examined to verify that the units are operating correctly. If these
units are not operating correctly, then the validation is not attempted.

The ta2xt 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 valnes, and
tasts. However, some tests contain values that requirez the test to be’
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customized according rto inmnlementation-snecific  values--for =xamplz, Aan
1liegal fiile nanme. 4 iist of tha valuess used for rthis wvalidation 1is
nrovidad in Appendix C.

A compiler must correctlv process =ach of the tests in the suite and
demonstrate conformity to the Ada Standard by either meeting the pass
criteria given for the test or bv showing that the tast is inanplicable to
the 1implementation. The applicability of a test to an implementation is
considered each time the implementation 1is wvalidated. A test that is
inapplicable for one wvalidation 1is not necessarily inapplicable for a
subsequent validation. Any test that was determined to contain an 1illegal
language construct or an erroneous language construct is withdrawn from the
ACYC and, therafore, 1is not wused 1in testing a comniler. The tasts
withdrawn at the time of this validation are given in Appendix D.
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CHAPTER 2

CONFIGURATION INFORHATION

2.1 COWNFIGURATION TESTED

The candidate compilation system for this validation was tested under

following configuration:

Compiler: Tartan Ada ULTRIX Version INT-3

ACVC Version: 1.10

Certificate Number: $39120711.10261

Host Computer:

Machine:

Operating System:

Memory Size:

Target Computer:

Machine:

Operating System:

Memory Size:

VYAX Station 3100
ULTRIX V3.0

9 ¥B

YAX Station 3160
ULTRIX V3.0

9 MB

the
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2.2 TIMPLEMENTATION CHARACTERISTICS

One of the nurposes of wvalidating compilers is to determine the behavior of
a compiler in those areas of the Ada Standard that permit implementations
to differ. Class D and E tests specifically check for such ‘implementation
differences. However, tests in other «c¢lasses also characterize an
implementation. The tests demonstrate the fellowing characteristics:

a. Capacities.
1} The compiler correctly processes a compilation contalning

723 variables in the same daclarativa part. {See tast
D29002K.)

2) The compiler corractly processes ft=zsts containing 130D
statements nestad to 65 levels. (S=ze2 t2sts D552034..d {3
tests).)

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

4) The compiler correctlv 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 pradefined tvpes
SHORT_INTEGER, BYTE_INTEGER, and LONG_FLOAT in the  package
STANDARD. (See tests B86D0LT..Z (7 tests).)

c. Expression evaluation.

The order in which expressions are evaluated and ths time at which

constraints are <checked are not defined bv the lanquage. ¥hile

the ACVC tests do not specifically attempt to determine the ordar

"of evaluation of expressions, test results indicate the following:

1) None of the default initialization expressions for record

components are evaluated before any value is
checked for membership in a component's subtype. (See test
C32117A.)

2) Assignments for subtypes are performed with the same precision
as the base type. (See test C35712B.)

3) This imnlementation uses no extra bits for extra precision
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and uses all 2xtra bits for extra range. (S=e rtast J359033.;

1) HNUMERIC_ERROR 1s raised for pradefined and largest integer and
no =2xcantion 1is vraised for smallest integer when an integer
litaral ovnerand in a comparison or membership test is ontside
the range of the base tvpe. (S=2e test C45232A.)

5) WNo exception 1s raisad when a literal operand in a fixed-
point comparison or membership test is outside the rangs of
the base type. (See test C45252A.)

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

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

1}  The method used for rounding to iateger 1is round away fron
zero. (See tests C46012A..Z {26 tests).)

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

3) The method used for rounding to integer 1in static universal
real expressions is round away from zero. (See test C4A014A.)

Array types.

An implementation 1s allowed to raise  NUMERIC_ERROR or
CONSTRAINT_ERROR for an array having a 'LENGTH that exceeds
STANDARD.INTEGER'LAST and/or SYSTEM.MAX _INT. For -this
implementation:

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

2) UUMERIC_ERROCR is raised when an array type with
INTEGER 'LAST + 2 components 1is declarad. (Sce test

C36202A.)

3) NUMERIC_ERROR is raised when an array tvpe with
SYSTEM.MAX_INT + 2 components 1is declared. (See test
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237202B.)

A nacked BOOLEAN array having a 'LEUGTH =xceeding INTEGEZR'LAST
raises NUMERIC_ERROR when the array type 1s declarad. (See
test C52103%.)

A vpacked two-dimensional BOOLEAN array with nore than
INTEGER'LAST components raises NUMERIC_ERROR when the array
tvpe 1s declared and exceeds INTEGER'LAST. (Seea test
€52104Y.)

In assigning one-dimensional array types, the expression 1is
not avaluated 1in its entirety before CONSTRAINT_ERROR 1is
raised when checking whether the -expression's subtvpe is
compatible with the target's subtype. (See test C52013Aa.)

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

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

Discriminated types.

1)

In assigning record types with discriminants, the exnression
is evaluated in its entirety before CONSTRAINT_ZRROR 1is raisad
when checking whether the aexpression's subtype is compatible
with the target's subtype. (See test C52013a.)

Aggreagates.

1)

3)

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

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

CONSTRAINT_ERROR is raised after all choices ara
evainated when a bound in a non-null range of a non-null
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aggragate does not belong to an 1index subtype. {3e= test
2432118.)

Pragmas.

1) The pragma INLINT is supported for functions and

procedures. {See tests LA3004A..B (2 tests), EA3004C..D (2
tests), and CA3004E..F (2 tests).)

Generics.

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

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

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

These rules are anforced whether the compilation units are 1in
senarate compilation files or not. AI408 and AIS0AF allow this
behaviour.

1) Generic specifications and bodies can be compiled
in separate compilations. (See tests CA1012A, CA2006C,
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 subprogranm bodies can be
compiled in separate compilations from their stubs. (See test
CA2009F.)

6) Generic unit bodies and their subunits can be

compiled in separate compilations. (See test CA3011A.)

7) Generic package declarations and bodies can be
compiled in separate compilations. (See tests CA2008C,

,4
P
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BC3204C, and 3C3205D.!)

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

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

Input and output.

1)

9).

10)

11)

12)

The package SEQUENTIAL_IO cannot be 1instantiated with
unconstrained arrav tvpes and record types with
discriminants without defaults. (See tests AE2101C, EE2Z01iD,
and EE2201E.)

The package DIRECT_IO c¢annot be instantiatad with
unconstrainad array types and record tvpes with
discriminants without defaults. (See tests AE2i01H, EE2401D,
and EE2401G.)

iModes IN_FILE® and OUT_FILE are supportad for SEQUENTTIAL_IO.
{See tests CE2102D..E, CE2102N, and CE2102P.)

Modes IN_FILE, OUT_FILE, and INOUT_FILE . are supportad for
DIRECT_IO. (See tests CE2102F, CE2102I..J, CE2102R, <(CE2102T,
and CE2102V.)

Modes IN_FILE and CUT_FILE are supported for text files. (See
tests CE3102E, CE3102I..K.)

RESET and DELETE operations are supported for SEQUENTIAL_TO.
{(See tests CE2102G and CE2102X.)

RESET and DELETE operations are supported for DIRECT_IO. (3ee
tests CE2102K and CE2102Y.)

RESET and DELETE operations are supported for text files. (See
tests CE3102F..G, CE3104C, CE3110A, and CE3114A.)

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

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

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

Temporary text files are given names and deleted when closed.




13)

14)

15)
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-~

{Se= tast CE3112A.)

More than one internal file can be associatad with each
axternal file for sequential filss when writing or reading.
(See tests CE2107A..E, CE2102L, CE2110B, and CE211ilD.)

More than one 1internal file can be associated with each

axternal file for direct files when writing or reading. (Sece
tests CE2107F..H, CE2110D, and CE2111H.)

Hore 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 CE3111Ad.)
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CHAPTER 3

TEST INFORMATION

3.1 TEST RESULTS

Version 1.10 of the ACVC comprises 3717 tests. When this compiler was
tested, 44 tests had Dbeen withdrawn because of test errors. The AVF
determined that 441 tasts were inapplicable to this implementation.
All inapplicable tests were processed during validation testing except for
285 eXecutable tests that use floating-point precisiocn axceeding
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 SUMMARY OF TEST RESULTS BY CLASS
RESULT TEST CLASS TOTAL
A B C D E L

- — - _ > = D — - - Y P = T e N W =S A = - o -

Passad 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




TEST INFORHATION

RESULT CHAPTER TOTAL
2 3 4 5 8 7 8 s 10 11 12 13 14
Passed 192 547 497 245 172 55 1s1 332 133 3 252 274 297 3232
N/A 20 102 133 3- 0 0 5 0 4 Q 0 95 29 441
¥drn 1 1 0 0 0 0 0 2 0 0 1 35 4 44
TOTAL 213 650 /30 248 172 99 166 334 137 35 253 404 325 3717

3.4 VITHDRAVN TESTS

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

E28005C A3390056 B97102E 97116 BC3009B CD2A%2D
CD2A63A CD2A63B CD2A63C CD2AGK3D CD23ARAY TD2AARAR
CD2A6AC CD2A66D CD2A73A CD2a738 CD2A73C CDZAT3D
CD2AT5A CD2A768 CD2A76C CD2AT76D CD2A816G CD2A83G
CD2A34N CD2A84H €D56110 €CD2B15¢C CD7205C CD2D11B
CD50078 ED7004B ED7005C ED7005D ED7006C ED7006D
CD7105A CD7203B €D72048B €CD7205D CE2107I CE3111C

CE3301R7 CE3411B

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

3.5 INAPPLICABLE TESTS

Some tasts do not apply to all compilers bcciuse thay make use of features
that a compiler is not required by the Ada Standard to supgcrt. Others may
depend on the result of another test that 1is 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 1is not necessarily inapplicablzs for a subsequent
attempt. For this validation attempt, 441 tests wera inapplicable for the
reasons indicated:

a. The following 285 tests are not applicable bacause they have
floating-point tvpe declarations requiring more digits than
SYSTEM.MAX_DIGITS:

C24113F..Y (20 tests) C35705F..Y (20 tests)
C35706F..Y (20 tests) C35707F..Y (20 tests)




Z35708F..Y (20 r=sts) C33802F..7 {21 f=srs)
C45241F..Y (20 tasrs) C45321F..Y (20 t=sts)
C45421F..7 (20 tests) C45521F..2 {21 tests)
C45524F..Z (21 tasts) Cd5021F..Z (21 fests)
C45641F..7 (20 tests) CiRQ127..Z (21 tests)

€35702A and B8600L1T are not apnlicable becausas this implementation
supports no predefined tvpe SHORT_FLOAT.

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

C45231C €45304C €45502¢C €45503€C 245504C
C45304F c45611C C45613C C45614C C45631C
C45632C 352004D C55B07A B55B09C B3AOO1YW
¢D7101F

C455314..P {4 tests) and C45532M..P (4 tests) ara not annlicabie
because the value of SYSTEM.MAX_MANTISSA is less than 32.

€36001F is not applicable because, for this implementation, th=
package TEXT_IO is dependent upon package SYSTEM. This test re-
compiles package SYSTEM, making package TEXT_IO. and hence
package REPORT, obsolete.

B86Q0lY is not applicable because this implamantation sunnerts no
pradefined fixed-point type other than DURATION.

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

CA2009A, CA2009C, CA2009F and CA2009D are not applicabla because
this compiler «creates dependenciess between generic bodias. and
units that instantiate them {see section 2.21 for rnles and
rastrictions concerning gensrics).

CD1009C, (CD2a41A..E (5 tests), and CD2A423..J (10 tests) ars not
applicable because this implemantation imposes restrictions on
"SIZE length clauses for floating point types.

CD2261I is not applicable because this implemantation imposzs
rastrictions on 'SIZE length clauses for array types.

CD2A84B..I (8 tests) and CD2A84K..L (2 tests) are not applicablz

because this implementation imposes restrictions on 'SIZI langth
clausas for access types. .

CD2A91A..E (5 tests) ara not applicable because SIZE length
clauses for task types ars not supported.
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CDZB11G 1s nof apnlicable becausz2 STORAGE_SIZE ranresanrtatinn
Tianses ar= not supported for access fymas whars the designatzd

tvpe is a tasx type.

CD2B158B 1is not applicable because a collection size larger than
the size specified was allocated.

Tasts CDS5003B..I (8 tests), CDSO1i1A..T (9 tests). CDSO1IK..HN (4
tests), CD50117Q..S (3 tests), CD5012A..J (10 tests), CD5O12L..H (2
tasts), CD5013A..I (9 tests), CD5013K..0 (5 tasts), CD5013R..S (2
tests), CD5014S..Z (8 tasts) are not applicabls bacause, for this
implementation, type SYSTEM.ADDRESS is a limited private tvpe.

AE2101C, ©&E2201D, and EE2201E use instanftriations of packaga
SEQUENTIAL_IO with unconstrained array types and record types with
discriminants without defaults. These instanftiarions ars rejecrad

bv this compiler.

AE2101H, ©®E2401D, and ®E2401G wuse 1instantiations of ©package
DIRECT_IO with unconstrained array ftypes and rzcord types with
discriminants without defaults. These instantiations are r=jaected
by this compiler.

CEZ102D 1is inapplicable becanse this 1implamentation supports
CREATE with IN_FILE mode for SEQUENTIAL_IO.

CE2102E is 1inapplicable bhecaunse this implementation supports
CREATE with OUT_FILE mode for SEQUENTIAL_IO.

CE2102F 1is 1napplicable because this iaplementation supports
CREATE with INOUT_FILE mode for DIRECT_IO.

C22102I 1is 1ina
_r

1nap
CREATE with IN_FI

plicable becansa this ianlementaftion supports
LE mode for DIRECT_IO.
CE2102J is 1inapplicable becanse this 1implementation supports
CREATE with OUT_FILE mode for DIRECT_IO.

C=2102N is inapplicable because this implementation suppdrts CPTN
with IN_FILE mode for SEQUENTIAL_IO.

€E21020 is inapplicable because this implementation supports RESET
with IN_FILE mode for SEQUENTIAL_IO.

CE2102P is inapplicabla becanse this implementation supporfts OPIN
with OUT_FILE mode for SEQUENTIAL_IO.
CE2102Q is inapplicable because this implementation supports RESET
with OUT_FILE mode for SEQUENTIAL_IO.




4.

ab.

ac.

ad.

ag.

ah.

ai.

ax,

al.

am.
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CE210ZR 1s inanplicabls p=caus= this 1mpierentarion supports NFRY

with THOUT _FILE »ode for DIRECT_IO.

CE21N2S 1is inapplicable because this implementation supports RESET
with IHOUT_FILE mode for DIRECT_IO.

CE21027 is inanplicable because this imnlementation supports OPEN
with IN_FILE mode for DIRECT_IO.

CE2102U is inapplicable because this implementation supports RESET
with I¥_FILE mode for DIRECT_IO.

CE2102V is inapnlicabls hecause this implementation supports OPEW
with OUT_FILE mode for DIRECT_IO.

CE2102¥ is inapplicable hacause this imnlementation supnorts RESET

with OUT_FILE mode for DIRECT_IO.

file CREATE with IN_FILE nod

D

CE3102E is inapplicable becauss text
is supported by this implementation.
CE3102F 1is inapplicable because taxt file RESET is supnported by
this implementation.

CE31026G axtarnal

i1s inanplicabls because text file deletinn nf an
file is suppor

ad by this implementation.
CE3102I is

inapplicable because text fils CREATE with OUT_FILE

mode is supported by this implementation.

CE3102J 1is inapplicable because text file OPEN with IN_FILE node
is supported by this implamentation.

CE3102K is inapplicable because text file OPEN with OUT_FILE aode
is supportad by this imnlementation.

CE3111B and CE3115A open two internal filas, both of which
correspond to the same external file. The tests PUT a string o

the first internal file, and then trv to rz2ad this string from the
second internal file.

This 1implamentation raisss END_ERROR unon executing the GET
statzment because of the use of buffers which are not £flushed
until the output of a line of page terminator. Dus fto LR 14.1

(13), the AVO ruled these tests not apnlicable.
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3.5 TEST, PROCESSING, AN EVALUATION HODIFICATIONS

It is =xpected that some tasts will reaguire modifications of codsa,
processing, or 2valuation in order to comnensata for legitinate
implementation behavior. Hodifications are made bv tha AVF in caszs whera
lagitimate implementation behavior prevents the successful comnlation of an
(otherwise) applicable test. Examples of such modifications include:
adding a length claus=2 to alter the default size of a coliection; splitting
a Class B test 1into subtests so that all earrors arsz detactad; and
confirming that messages produced by an executable test demonstrate
conforming behavior that was not anticipated by the test (such as raising
ona exception instead of another).

Modifications wera raguired for 79 tasts.
a. The following ftests wers snpiift bercanss syntax 2rrors at one noint
rasultaed in the rompiler not detzacting other =rrors in fhe tfest:

B22003A B24007A  B24009A  B250023 38322013  B34505u
B34005T B34007H B35701A  B36171A  B35201&  B371nl:
33710224 B37201A  B372023  B37203F  B373022  B33G033A
8330038  B338003A 3330038  B38009A  B380098 3331034
B381038  B38103C B33103D  338103E  B43202¢ B440023
B43002A  B48002B  B43002D  B48002E  B43002G  B48003E
B49003A  B49005A  B4S006A  B490072 B49009A 342910¢
B54A20A  B54A25A  B53002A  B53002B  B5300G1A  35900:ic
B59001I B6K2006C B67001A  B67001B  B67001C  BATO01D
B74103E B74104A B35007C B91005A  BS5003A  B9S5007B
B95031A B95074E  BC1002A  BC1109A  BC1108C  BC1206A
BC2001E  BC30058 BC3009C  BD50058

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

BC3204C0, €1, C2, C34, C4, C5, Ch, C3H
and
BC3205D0, D2, D1H

respectively. This change was necessary becanse of the compiler’s
rules for separately compiled generic nnits (see section 2.21 for
rnles and restrictions concerning generics). When ©processad in
this order the expected arror messages were produced for BC3204C3%H
and BC3205D1M.

The two tests BC3204D and BC3205C consist of saveral compilation
"nits each. The compilation units for the main proceduras ar=
near the beginning of the files. When processing fthese {filass
unchanged, a 1link error is reported 1instead of the expected
compiled generic wunits. Therefore, the compilation files were
modified by appending copies of the main procednres to the end of

0
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these files. When processed, the expectad error wessagas Wers
generated by the compiler.

d. Tests C390053A, CD7004C, CD7005E and CD7006E wronglvy presume an
order of slaboration of the library unit bodies. These tests were
modifiad to include a PRAGHA 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 compiied
without errors or warnings. Hence, the test was modified to
demonstrate the correct processing of pragma LIST.

For this 1implementation, the vrequired support package specification,
SPPRT13SP, was rewritten to provide constant values for thes function names.

3.7 ADDITIONAL TESTING INFORMATION

3.7.1 Prevalidation

Prior to validation, a set of test results for ACVC Version 1.10 produced
by the Tartan Ada ULTRIX Version INT-3 compiler was submitted to the AVF
by the applicant for review. Analysis of these results demonstratad that
the compiler successfully passed all applicable tests, and the

compiler exhibited the expected behavior on all inapplicable tests.

3.7.2 Test Hethod

)

Testing of the Tartan Ada ULTRIX Version INT-3 compiler using ACY
Yersion 1.10 was conducted by TIABG on the premises of TARTAU.
configuration in which the testing was performed 1is described by
folliowing designations of hardware and software components:

-1 -

T
@

Host Computer:

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

Target Computer:

Machine: VAX Station 3100
Operating Svstem: ULTRIX V3.0
Hemory Size: 9 1B

Compiler:
Tartan Ada ULTRIX Version INT-3




The Arigiaal ACYT wWas custoni ced o orhe validation
rectie ATl o wirhuie aun T-S903 AnAd v SR LT SR TN
nr=cisions. Taste  that mavs ys2 of Lonlzeenearion snecifld
alsn  cnstomlized. Tests ramuiring ondifications during
r2sting wera modifi=d accordingily.

L Fape containing rhe custonized ATYC  was  read by the host computer.

After the rtes T
compiiad, linked, and 2x2cni=d. Resnlts were th
th2 host.

t files weres loaded tn disk, the fuli g2t of rests was
=n AVAl

tvAted and archived on

The compiler was fasrad nsing command scripts nrovided hy TARTAY
LABORATORIES TIMNCORPORATED and reviawad by the walidation rE=anm The
compiler was tastaed nsing oo option seftings. 211 chanter B r=srs  wwer=
ompil=d with the iisting onfion on (i.2. -La). The lipX=r was r3ll=d with
the command

alib linx <(testnamz’
A full 1list of compiler and linker optiens is given in Appendix £
3.7.3 Test Sit=

\N LABORATORIES INCORPORATED, Pitrshurgn  and
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APPENDIX A

DECLARATION OF CONFORMANCE

TARTAN LABORATORIES INCORPORATED has submittad the following
Declaration of <Conformance «concerning the Tartan ada ULTRIX
Yersion INT-3 compiler.




DECLARATION OF CONFORMANCE
Compiler Implementor: Tartan Laboratories Incorporated

Ada Validation Facility: IABG mbH, Dept. SZIT
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 ander 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) 1listed 1in this
declaration. I declare that Tartan Laboratories Incorporated is the
owner of record of the Ada Language compiler(s) listed above and, as
such, is responsible for maintaining sa.ua compiler(s) in conformance
to ANSI/MIL-STD-1815A. All certificates and registrations for Ada
Language compiler(s) listed in chis declaration shall be made only in
the owner's corporate name.

Date: _,&_._/_. zl /?H

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.

7
41:’/61' =~ Date: ééé:u 7 /?B{C

Tartan Laboratories Incorporated
Ed Lieblein, Sr. VP, Development
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APPENDIX F OF THE Ada STANDARD

APPENDIX B

APPENDIX F OF THE Ada STANDARD

The only allowed implementation dependencies corres-
pond to implementation-dependent pragmas, to certain machine-
dependant conventions as mentioned in chapter 13 of the Ada Stan-
dard, and to certain allowed restrictions on vreprasantation
clauses. The 1implementation-dependent characteristics of the
Tartan Ada ULTRIX Version INT-3 compiler, as described 1in this
Appendix, are provided by TARTAN LABORATORIES INCORPORATED.
Unless specifically noted otherwise, references in this appendix
are to compiler documentation and not to this report.
Implementation-specific portions of the package STANDARD, are
contained in Appendix F.




Chapter 5
Appendix F to MIL-STD-1815A

This chapter conains the required Appendix F w Military Siandard. Ada Programming Language,
ANSIMIL-STD-1815A (American Nadonal Standards [nsatute, [nc., February 17, 1983) .

5.1. PRAGMAS

5.1.1. Predefined Pragmas
This secaon summarizes the effects of and restrictions on predefined pragmas.
¢ Accass collectons are not subject (0 automatic storage reclamaton 50 pragma ZINTRCLLED has no etfect

Space deallocated by means of UNCHZICTXID _SZALLCCATICN wiil »e reused by the allocation of new
abjects.

¢ Pragma TZABCRATET is supported.

« Pragma INLINZ is supported. The body for an inlined subprogram need not appear in the same comptla-
tion unit as the call. [nlining will take piace only if the subprogram dody ts present i the library and is not
Qbsolete.

e Pragma INTIRFACE is not supported. The implementation-defined pragma TCREISN_3CDY (s3e Sec-
don 5.1.2.2) can be used to interface 1o subprograms wrnitten in other languages.

e Pragma LI37 is supported but has the intended etfect only if the command line option -La was supplied
for compilauon, angd the listing generated was not due (o the presence of errors and/or warmings.

e Pragma SPTIMIIZ is supported 2xcept when at the outer level that is. in a package specificauon or
s0dy).

¢ Pragma 2ACX is tuily supported.

e Pragma ?AGE is supported but has the intended etfect oniy if the command line opuon -La was supplied
for compilation, and the listing generated was not due (0 the presence of 2rrors and/or wvarnings.

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

o Future releases of the compiler will support the following pragmuas: MEMCRY_3I2IZ, 3HARED,
STCRAGEZ_UNIT and 3YSTEM_NAME,

A waming message will be ssued if an unsupported pragma is suppiied.

3.1.2. Impiementanion-Defined Pragmas
‘mptementauan-detined pragmas provided by Tartan are Jescnibed in the foilowing secaons.

5.02.1. Pragma LZNKAGE_NAME

The pragma LINKAGE _MNAME associaies an Ada entity with 2 stnng that s meamingtul externaily: €.g.. © 2
linkage 2ditor. [t takes the form

pragma LINKAGZ MNAME (Ada-simple-name, string-constant’
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The Ada-simpie-name must be the name of an Ada enaty declared in a package specificadon. This endty must be
one that has a runame represenaton: 2.2., 3 subprogram, excepuon or object [t may not be a named number or
string constant. The pragma must appear after the declaration of the entity in the same package specificanon.

The etfect of the pragma is to cause the srring-constan: 0 be used in the generated assembly code as an
external name for the associated Ada enaty. [t is the responsibility of the user 0 guarantee that this string
constant is meaningful w the linkage 2ditor and that no illegal linkname ciasnes arise.

3.12.2. Pragma T CREIGN_3CCY

A subpregram wrigen in another [anguage can te cailed from an Ada program. Pragma T2REISN_3CCY is
used to indicate that the body for 2 non-genenc top-ievel package specificauon s provided in the form of an
object module. The bodies for several subprograms may pe contained in one opject module.

Use of the pragma TOREIGN_3CDY dictates that ail subprograms, 2xcepoons and objects in the package are
provided by means of a foreign object module. [n order to successiuily link a program including a foreign body,
the object module for that body must be provided to the library using the 21:= Zzzexgn command described
n Secuon 4.7,

The pragma is of the form:

pragma TCREIGN_3CLY (lgnguage name , ciaporanon_rouline_~ame! )
The parameter /anguage name 's A smng intended 0 ailow the compiier 10 idenafy the cailing convenacn used
v the foreign moduie (but this functonality is aot vet in operaucn). Currendy. tie programmer must 2nsure that
the calling convenuon and data representagon of the foreign body procedures are compatible with those used by
the Taruan Ada compiler. Subprograms called by tasks should be resnmant

The opuonal elaporarion_rounne_name swing argument provides a4 means © mualize the package. The
couane specified as e elaporation _routine_name, which will be called for the :laboration of this package body,
must be a zlobal routine in the object module provided Hv the user.

A specification that uses this pragma may contan oniy suborogram declaranons, object decarauons that use
an unconsrauned type mark. and number declaraucons. Sragmas may also appear :n the package. The type mark
‘or an object cannot be a sk type. and the object declarauon must not have n ‘muai value =xpression. The
pragma must be given prior to any declaranons within the package specificanon. (f the pragma is not located
berore e first declaranon. or any reswriction on the declarauons s violated, e sragma is ignored and a waming
'$ Jenerated.

The ‘oreign body is enurely responsible for imalizing objecis declared 'n 2 package unlizing pragma
TCRSIGN_3CDY. [n parncular, the user should be aware that the impiicit imuaiizauons described in LRM 3.2.1
are not done by the compiler. (These implicit ntuaiizations are associated vt objects of access types, certun
record types and COMpOsite types contuning components of the preceding kinds ot (ypes.)

Pragma LINKAGE_NAME shouid be used for all declarauons in the pacxage. :ncluding any declarauons in a
nested package specification to be sure that there are 10 contlicung link names. f pragma LINKAGZ _NAME 15
a0t used. the cross-reference qualifier, -x, (see Secdon 3.2) shouid de used vnen :nvoking the compiier and the
resuiting cross-reference wble of linknames inspeceed 0 denufy the linknames issigned by the compiler and
determine that there are no contlicung jinknames (see 1lso Secuon 3.5).

'n the following exampie. we want 10 cail a funcaon = .= vhich computes 2oivnomials and s wntten in C.

tan
+
(2]
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package MATH _TUNCS is
pragma TCREIGN_30DY (“C");
function 2OLYNOMIAL (X:INTEGER) return INTEGER:
--3Acda spec matzhing :the C coutine
pragma LINKAGE_NAME (20LYNCMIAL, "»ilmn™):
-~Force compliler o use name "plmn" wnen zefa-sing o this
-~ Zunction
end MATH_FUNCS:

with MATH _TUNCS; use MATH FUNCS
procedure MAIN is -
X:INTEGER = 20LYUNCMIAL(LI):
== Will generata a zall =5 “zlan”
begin
end MAIN;

To compile, link and run the above program, vou do the jotlowing steps:
1. Compile MATH_TUNCS
2. Compile “AZIN

. Obuin an object module (e.g. matx. 232 2) contuning the compiled code for s o,

(V%)

. Issue the command
alidb Iorsign math_ZIuncs mach.zoIif

-

L

. [ssue the command
al:2 link ma:in

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

Using an Ada body from another Ada program library. The user may compiie 1 body wnen in Ada for a
specification into the library, regardless of the !anguage specified in the pragma contuned in the specificadon.
This capability is usetul {or mapid prototyping, where an Ada package may serve (0 provide a simulated response
for the {unctionality that a foreign body may sventually produce. [t also ailows the user 0 replace a foreign body
with an Ada body without recompiling the specificaqon.

“he user zan either compile an Ada body into the library, or use the command 2.-3 Zszexgn (See Section
1.7} w0 use an Ada body trom another library. The Ada dody tfrom another library must have been compijed
under an idenucal specificagon. The pragmu LINKAGE_NAME must have been apptied 0 ail endaes declared in
the specificadon. The only way 0 specify the iinkname tor the ¢laboragon rouune of an Ada body is with the
pragma FOREIGN_3CDY.

Using Calls to the Operating System. [n some cases. the foreign code is actuaily supplied by the operating
system (in the case of system calls) or by cunume libranes for other programmung anguages such as C. Such
zails may be made using 2 dummy procedure 0 supply a tile specificaton 10 the a_ .2 Zoreigncommand
You need a dummy .z2%2 file which may be obuined n a number of ways. Cne way is 0 compile the
Jrocedure

procedure ZUMMY is
begin

nulil;
end;

Then, use the library command
al:p ZSozergn pkg Jummy.zofZ
where pk3 's the name of the package that contains the pragma LINKAGEZ _NAME :or the operaang system cail.
For exampie (0 use the CLTRIX system cail _sozx in the program T237T:
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Package MEMORY is
pragma "ORE GN_30DY ("aAsSM™):

procedure G= V;R"""JAL _MEMCRY (MEM: INTEIGER)

pragma LINKAG:. NAME (GZ T_VIRTUAL_MEMCRY, " sbrk ");
end MEMCRY
with MEMORY:;

procedure TEST is

begin
SET_7IRTUAL_MEMCRY (MEM) ;

end TEST:

Obutain the file dummy . =0 £<. Then use
alidb Zoreign memory Jdummy.Iofs
to include the body for the system call in the library.

52 IMPLEMENTATION-DEPENDENT ATTRIBUTES

No implementauon-dependent atmbutes are currendy supported.

5.3. SPECIFICATION OF THE PACKAGE 3757=™M

The parameter values specified for the VAX in package 3737z (LRM 13
package SYSTIM is

type ACDRESS is new INTEIGER:

type NAME is (VAX):

7.1 and Appendix C] are

SYSTEM _NAME constant NAME = VAK;
STCRAGE_UNIT constant := 3;

MEMCRY 53I2% constant := . QJCC_3297

MAX INT constant := 2_147_433 347
MIN_INT constant := -MAX INT - |
MAX .‘J"SI"‘S conscant := 39;
MAX_VMANTISSA : constant := 31;

FINE_DJELT constant := 2%1 . J#e-3Il:
TIgCH : comstant := 0.J1587:

subtype =Q’OR:T‘: ns INTEGEZR range .0 .. 2020
DEFAULT_PRICRIT constant PRICRITY := PRICRITY'TIRST:
RUNTIME_ZRROR exception;

end SYZSTEM;

5.4. RESTRICTIONS ON REPRESENTATION CLALSES

The following secuons expiain the basic resgricuons for representaaon specificauons followed by addiuonal
resoicuons applying W specific kinds of clauses.

3.4.1. Basic Restriction

The basic restricuon on represen@uon specificauons LM 13.1] that they may be given only tor types
declared in terms of a1 (ype defimidon. excluding 1 jerner::z_zype_zZef-nition (LRM 12D and a
sravacs_zvpe_Zefinizion (LRM 7.4). Any represenwuon clause in violagon of these rules is not obeyed
by the compiler: a diagnostic message is issued.

Further resaicuons are explained in the tfollowing secuons. Any representation clauses violaung those reswric-
tons are not obeved but cause a diagnosuc message 0 be tssued.

5.4
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5.3.2. Length Clauses
Length clauses [LRM 13.2] are, in general, supported. For detils, refer to the following sections.

3.42.1. Size Specificadons for Types

The rules and resmictons for size specificagons applied to types of various classes are described below.
The following principle rules apply:

1. The size is specified in bits and must be given by a stauc axpression,

2. The specified size is taken as 2 mandate to store objects of the type in the siven size wherever feasibie.
No attempt is made (0 store values of the type in a smailer size, sven if possible. The following rules
apply with regard to reasibility:

* An object that is not a component of a composite object is allocated with a size and alignment that
is referable on the target machine: that is, no attempt ts made (o create objects of non-referable size
on the stack. [f such stack compression is destred, it can te achieved by the user by combining
multipie staack variables in a composite object; for sxampie

/T2 Mv_ZIn s (A,3);

Zor My anun size use 1

R E “y_enun. =~ WLlLlL 3CTuUDY WG 3Torage
-~ unxts I

V4
ne 3Tack
ca

allocacad at all)

[}
¢

pragma ?ack{zs=c):
2: zec; -- will SCZupv cne stisrage unis
e A formal parameter of the type is sized according o cailing convenuons rather than size

specificauons Of the type. Appropriate size CONVersions upon parameter passing take place
automancally and are ansparent (0 the user.

o Adjacent bits 10 an object that 1s 3 componeat of 1 COMPOsite Ooject, but whose size is
non-referabie, may be affected by assignments (0 the object. uniess these bits are occupied by other
components of the composite object: that :s, ‘vhenever possible, 1 component of non-referable size
is made reterable.

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

Note: A size specificadon cannot be used (0 torce a cerain size in vajue operations of the type: for

example
tv/pe ay_ -1.. =2 range J..333:3:
ioz n._;:_ 31ze use 13, -- I.«x.
A,3: avy_wacy
AT~ 3... -- =213 odperacion Will jene:s al.y ce

-~ axecuted osn 3Z-ci: va.ues

(Y]

. A size specificauon for a1 type specifies the size for objects of this type and of all its subtypes. For
components of COMposite types. 'whose subtype would ailow 3 shorter representauon of the component,
no aempt :s made '0 take advanuge ot such shorer cepresentauons. (n con@ast, for types without a
length :lause. such components may be represented :n a lesser aumber ot bits than the aumber of bits
required to represent ail values of the type. Thus, in the 2xample
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type MY INT 13 range ©..2<*l3-1;
for MY_ZINT'/SIZE use 13; =-- (1)

subtype SMALL_MY INT :s MY INT range J..253:
sype R 13 rec

»
g)
>
[
b
8

INT;

em:i - ;—eca rd;
the component R.X will occupy 16 bits. [n the absence of the length clause at (1), R.X may be represented
in 8 bits.

For the following type classes. the size specification must coincide with the default size chosen by the compiler
for the type:
® access types
* floating-point types
e task types
No useful effect can be achieved by using size specificauocns for these tvpes.

5.42.2. Size Specificadon for Scalar Types

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

type my_:at is zange 100...01:
requures at least 7 bits, although it has only two values, ‘while
type my_iat is range -101..-120:
requires 8 Dits to account for the sign bit.

A size specificagon for a real type does not afect the accuracy of operaucns on the type. Such influence
shouid be exerted via the accuracy_deZinzzicnof e type (LRM 3.3.7, 3.39).

A size specificagon for a scalar type may not specify a size larger than the largest operauon size supported by
the target architecture for the respective class of values of the type.

3.42.3. Size Specification for Array Types

A size specificaton for an array type must be large 2nough (0 accommodate ail components of the array under
the Jdensest packing strategy =xplained below in adherencs (0 anv alignment constraints on the component type
(see Secdon 3.4.7).

The size of the component type cannot be influenced by a length clause for an array. Within the limits of
represenung all possible values of the component sudtype «but not necessarily of its tvpe), the representauon of
components may, however, be reduced (0 dle munmum anumber of bits, unless the component type cames a size
specificauon.

([ there s 2 size specificauon for the zomponent type. but not [or the armay (ype, the component size is
rounded up (0 a referable size. uniess pragma 2ACX s Jiven. This appiies even (0 doolean types or other types
hat requure only a single bic for the representauon of all values.

5.42.4. Size Specification for Record Types

A s1ze specificagon for a record type does not intluence the derauit tvpe mapping of a record type. The size
must be at least as large as the number of bits Jetermined by tvpe mapping. (ntluence Qver packang of com-
ponents can be exerted by means of (parual) record representauon clauses or by Pragma 2ACX. ’

Netther the size of component 'ypes, nor the representation of component subtypes can be influenced by a
length clause for a record.
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The only implementuon-dependent compenents 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 implementauon-dependent components cannot be
named or sized by the user.

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

Note: Size specifications for records can be used only to widen the representation accomplished by padding at
the Seginning or 2nd of the record. Any nurrowing of the representaton over default type mapping must be
acsomplished by representaton clauses or pragma 2 ACX.

3.42.5. Specificadon of Collection Sizes

The specificauon of a collecdon size causes the coilecucon to be allocated with the specified size. It is
expressed in storage units and need not be stauc; refer 0 package 37 STIM for the meaning of storage units.

Any auempt to allocate more objects than the collecaon 2an held causes a STTRAGZ _IRRCR exception (o be
rased. Dvnamicaily sized records or urrays may cury hidden administrative sicrage reguirements that must be
accounted for as part of the collecdon size. Moreover, alignment constraints on the type of the allocated objects
mav make it impossible o use all memory locauons of the allocated collecuon. Furthermore, some administa-
nve overnead for the allocator must be taken into account by the user (currendy 1 vord cer allocated object).

‘n the absence of a spec:fication of 1 collecuon size, the collecuon is 2xtended automaacally if more objects
are 1ilocated than possible :n the coilecuon ongmaily ailocated with the comprier-estabiisned defauit size. [n this
case. 3TCRAGE_ZRACR s rased only when the available trget memory is exhausted. [f a coilecuon size of
zero s specified, no access coilection is ailocated.

3.42.6. Specificadon of Task Acrivarion Size

The specification of 2 task acavauon size causes the task scavauon 0 be allocated with the specified size. [t
is exvressed (n storage unils: refer o package $7STEM lor the meaning of storage unus.

Anv agempt 10 2xceed the acuvagoon size Juring execution causes 3 3TCRAGZ_IRRCR exceplion 0 be
rased Unlike coilecaons. there is genemily no extension of sk acuvauons.

3.42.7. Specificaion of ' SMALL
Cniv powers of 2 are allowed tor * SMALL.
The iength of the representauon may de atfected Sy tus specificauon. f a size spec:ficaton is also given {or

:he :vpe. the size spec:ficaoon takes precadence: the specificauon of * 3MALL must then be accommodatabie
within the specified size.

3.4.3. Enumeration Representation Clauses
Zar :numeradon representauon clauses (LM 13.3], the following restcuons 20piy:

e The intemal codes specified for the literals of the <numerauon type may Se inv integer value between
SNTITSERY TIRST and INTIGER' La3T. [tis strongly advised 10 not provide : representation ciause that
Terely dupticates the Jdefauit mapping of cnumerauon Lypes. wAICA sSIgNs -onsecuuve numbers in as-
cending order starung with . since unnecessary runume cost i incurred by suca Juplicauon. [t should be
aoted that the use of attnibutes on enumerauon Lvpes with user-specitied encodings is costly at run ume.

« A\may :ypes. whose :ndex (ype s an ¢aumerauon (ype with non-conuguous ~aiue 2acodings. consist of 1
;onuguous sequencs Of components. [ndexing N0 e UTAY invoives 1 runume ransiauon of the index
value :nto the cormesponding posiuon vaiue of the enumeration ype.




USER MANUAL FOR TARTAN ADA ULTRKX

35.4.4. Record Representation Clauses

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

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

The component clauses of record representation clauses are allowed oniy for components and discriminants
of stadcally determinablie size. Not all components need 0 be present Component clauses for components of
variant parts are allowed only if the size of the record type s staucally determinabte for every variant

The size specified for 2ach component must be surficient © ailocate al possidie values of the component
subtype (but not necessarily the component type). The locauon specified must be compaabie with any alignment
constraints of the component type: an alignment consTunt on a component type may cause an implicit alignment
constraint on the record type itself.

[f some. but not ail, discriminants and components of 1 record type are described by a component clause, then

the disctminants and components without component ciauses are allocated arter ‘hose with component clauses;
no attempt is made 10 udlize gaps left by the user-provided ailocadion.

35.4.3. Address clauses
Address clauses [LRM 13.5] are supported with the ‘oilowing restricuons:

» When appiied t0 an object, an address clause becomes a linker directive (0 allocate the object at the given
address. For arv object not declared immediately within a top-level library package. the address clause is
meanngless. Address clauses applied o local packages are not supported by Tartan Ada. Address clauses
applied 0 library packages are prohibited by the syntax; therefore, an address clause can be applied only to
a package if it is 2 body stb.

Address clauses applied to subprograms and ‘asks are implemented according o the LRM rules. When
appiied 0 an znury, the specified value idenafies an :aterrupt :n 2 manner Justomary for the warget
{mmediately after a task is created. a runume call :s made for each of its 2nmes having an address clause.
establishing the proper binding between the enoy and the interrupt.

» Specified addresses must be conswants.

5.4.6. Pragma 2 ACX
Pragma 2aCX [LRM 13.1] is suppored. For dewils. reter to the foilowing secuons.

3.4.6.1. Pragma 2ACX for Arrays

if oragma 2ACX is applied (0 an array, the densest possible representanon s chosen. For details of packing,
refer ©0 ne :xplanaron of size specificauons for arays Secuon 5.4.2.3).

if. :n addiuon. 1 length clause s appiied 0

{. the armay type. the pragma has no ztfect, since such a length clause already uniquely determines the array
nacking method.

2. ‘he component Uy e, the array 1s packed Jenselyv, observing he component's .ength clause. Note that the
companent length Slause may have the zrfect of prevenung the compiier rom packiag s densely is
w~ouid e the Jefauit if pragma ?ACK s Jpptied wvnere mere was no .ength clause jiven lor the com-
sonent type.




APPENDIX F 7O MIL-STD-1815A

3.4.6.2. The Predefined Type String

Package STANDARD applies Pragma 2ACX (0 the type s=zing. However, when applied to character arrays,
this pragma cannoc be used to achieve denser packing than is the default for the targer 1 character per 8-bit
word.

5.4.6.3. Pragma 2ACX for Records

[f pragma 2ACX is applied 0 a record, the densest possible representadon is chosen that (s compatbie with
the sizes and alignment constraints of the individual component types. Pragma 2ACX has an effect only if the
sizes of some compeonent types are specified explicidy by size specificatons and are of non-referable nature. In
the absence of pragma 2ACX, such components generaily consume 4 referabie amount of space.

[t should be noted that default type mapping for records maps compenents of boolean or other types that
require only a single bit t0 a single bic in the record layout, if there are muitipie such components in a record.
QOtherwise, it allocates a reterable amount of storage to the component,

If pragma 2ACX is applied w0 a record for which a record representation clause has been given detailing the
allocation of some but a0t all components. the pragma 222X atfects oniv the components whose ailocation has
not been detailed. Moreover. the soategy of not udlizing 2aps between explicily ailocated components suil
applies.

3.4.7. Minimal Alignment for Types

Czruin alignment propert:es of values of csrtain types are enforced by the type mapping rules. Any represen-
waton specificadon th- - anot be saustied within these constraints is not obeved by the compiler and is ap-
sropriately diagnosec

Alignment cor .unts are caused by properues of the :arget architecture, most notably by the capability to
axtract non-»ligned component values from composite values in a reasonably etficient manner. Typically, restric-
uons 2xist that make exmracaon of values that ¢ross cerun addr--s boundaries verv 2xpensive, especially in
contexts involving armay indexing. Permitung data layouts that require such complicated extracions may impact
¢ocs quality on a broader scale than merely in the locai context of such exmacuons.

Instead of describing the precise aigenthm of 2swbiishing the minimal alignment of types, we provide the
general rule that is being 2nforced by the alignment rules:

« No object of scalar type including components or subcomponents of 2 COMposite type. May span 1 target-
dependent address boundary that would mandate an extraction of die object’s vaiue (0 be performed by two
Of More exacuons.

5.3. IMPLEMENTATION-GENERATED COMPONENTS [N RECORDS

The only implementanon-dependent components allocated by Tartan Ada :n records contan dope information
for arrays whose bounds depend on disctminants of the record. These components cannot be named by the user.

5.6. INTERPRETATION OF EXPRESSIONS APPEARING IN ADDRESS CLAUSES

Secuon 13.5.1 of the Ada Language Reference Manual describes a syntax or asseciaung interrupts with @sk
anues. Taran Ada unptements the address clause

for TCENTRY use uat at=Il:
by assoc:aung the interrupt specified by 1acID with the scenz oy anuy of the sk contuning this address
clause. The interpretauon of a3 is both machine and compiier dependent

5-9
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5.7. RESTRICTIONS ON UNCHECKED CONVERSIONS

Taran supports UNCHECXED CONVERSION with a resmiction that requires the sizes of both source and
target types 0 be known at compile ume. The sizes need not be the same. If the value in the source is wider than
that in the warget. the source value will be truncated. If narrower, it will be zero-extended. Calls on instandatons
of TNCHECXED _CONVERSION are made inline qutomatically.

38. IMPLEMENTATION-DEPENDENT ASPECTS OF INPUT-OUTPUT PACKAGES
Tartan Ada supports all predefined input/output packages LRM Chapter 14] with the excepton of

LIW LZVEL IG.

SEQUENTIAL_IO and DIRECT_IQ may not be inswanualed on types whose represeniation size is Jreater
than 32255 bytes. Any attempt (o read or write values of such types raises SSZ_ZRRCR.

SEQUENTIAL_IQ and DIRECT_IQ may not be instanuated on unconstraned uTay types, nor on record
record types with discriminants without default vaiues.

An attempt to delete an external file while more than one intemal (ile refers 0 this extemal {ile raises
USE_IRRCR.

When an extemal file is referenced by more than one intemal file, an attempt 0 reset one of those internal
files 1o CUT_TILZ raises USE_ZRRCR.

An atempt o create a file with TT1Z_MCDE IN_TILZ ruses TSZ_IRRCR.

Since the implementation of the input-output packages uses butfers. output 0 one ‘ie cannot necsssanly be
read immediately from another file associated with the same extemnal file.

The 7CRM parameter of file management subprograms is ignored.

An attempt to read a non-existent data record hrough the operations of SEQUINTIAL_IU or DIRECT_IO
faises DATA_ZRRCR, except that ZND_IRROR is raised when reading beyond the 2nd of file.

If an ULTRIX svstem call retumns an error number that cannot be mapped onto 2 predetined Ada excgpaon,
:he excepuon SZVITZ_IRROR is raised.

3.9. OTHER IMPLEMENTATION CHARACTERISTICS
The following informadon is supplied in addiuon (o that required by Appendix ¥ 0 MIL-STD-1813A.

5.9.1. Definition of a Main Program

Any Ada librarv subprogram unit may be designated ile main program :or purposes of linking using the
a’ .5 command) provided that the subprogram has no parameters.

Tasks inuated in imported library umts follow the same rules for terminauon s other tasks [descnbed in
LRM 9.4 (6-10Y]. Specifically, these tasks are not ierminated simply because the main program has terminated.
Terminate aiternatives in selective wait statements in library wasks are therefore soongly recommended.

3.9.2. Implementation of Generic Units

All nstancauons of generic units. except the predetined genenc UNCHEITXID _CCONVERSICN and
TNCHECXED_STALLSCATICON subprograms. are impiemented by code duplicagons. NoO atempt it sharing
code by muigpie :nswanuauons is made in this release of Tartan Ada. «Code shanng il be implemented wn a
‘ater release. )

Tartan Ada znforces the resmicton that the body of 4 Jenerc unit must Ye compiied betfore the unit can be
nstanuated. [t Joes not impose the resoicuon that the spec:ficauon and bodv Jf 2 jenenc umt must be Jrovided
as part of the same ccmpilauon. A recompilauen of die Sody of 1 genenc umi il obsolete any umits that
instanuated this genenc unit.

310
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5.93. Implementation-Defined Characteristics in Package STANDARD

3 The implementation-dependent characteristics for SUN in package STANDARD [Annex C) are:
= package STANDARD is
- type BYTE_INTEGER is range -128 .. 127;:

T3 type SHORT _INTEGER is range -32768 .. 32767:

. type INTEGER is range -2 _147_483_648 .. 2_147_483_647;
i type FLOAT is digits 6 range -16#0. 7FFF _FFO¥E+32 .. 1640.7FFF _FF84E+32;
type LONG_FLOAT is digits 9 range -16#0.7FFF_FFFF_FFTF_FE#E+256

LA 1640.7FFF_FFFF_FFFT_FEQ#E+255 ;

i type DURATION is deita 0.0001 range -86400.0 86400.0;

. ~— DURATION’SMALL = 2#1.04E-14 (that is, 6.103516E-5 sec)

RN

e

end STANDARD;

v

5.9.4. Aaributes of Type Duration
The type DURATION is defined with the following characteristics:

DURATION’DELTA is 0.02 sec
DURATION’ SMALL is 0.015625 sec
DURATION’ FIRST is -86400.0 sec
DURATION’ LAST is 86400.0 sec

‘ 5.9.5. Values of Integer Attributes

range bounds of the predefined type INTEGER are:

INTEGER’ FIRST =-2**31
INTEGER’ LAST = 2**31.1

SHORT_INTEGER' TIRST =-2**1§
SHCRT_INTEGER’ LAST =2**15-1

BYTE_INTEGER’FIRST =-128
BYTE_INTEGER' LAST = 127
The range bounds for subtypes declared in package TEXT_IO are:
COUNT'FIRST =(
COUNT'’ LAST = INTEGER’ LAST - |

PCSITIVE_COUNT'FIRST =1
PCSITIVE_COUNT’ LAST = INTEGER’ LAST -1

FIZLD'FIRST =0
FIZLD’'LAST =20

The range bounds for subtypes declared in packages DIRECT_IC are:

CCUNT'FIRST a0
CQUNT'’ LAST = INTEGER' LAST

POSITIVE COUNT/FIRST =l
POSITIVE_COUNT' LAST = COUNT’ LAST

'

Tartan Ada supports the predefined integer types INTEGER, SHORT_I

NTEGER and BYTE_INTEGER. The

5-11
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5.9.6. Vaiues of Floating-Point Attributes

Tartan Ada supports the predefined floating-point types TLSAT and LCNG_TLOAT
VAX F-format floatng-point representagon; LONG_TLCAT. onto the D-format.

Atmbute Value for 72.0AT

2I3I7Ts 6

MANTI3S3A 21

IMAX 34

ZPSILON 16+#0.1000_N0CHE -4
approximately 9.33674E-07

SMALL 16#0.8000_000#E-21
approximately 2.38494E-25

ZARGE 1680.Frrr _r30#E+21
approximately 1.93428E-25

SAFS_IMAX 127

SAFT_SMALL 16#0.1000_N0CHE-31
approximately 2.93874E-39

SATI_LARGE 16#0.7FFr _FCO#E-32
approximately 1.70141E+38

TIRST -16#0.TFFF_FF8#E+32
approximately -1.70141E-38

-« 2 am

16#0.7Frr_~TS4E+32

approximately 1.70141E-38
MACHINE_RADIX 2
MACHINE_.V.ANTZSSA pet
MACHINE_IMAX 127
MACHINE IMIN -127
MACHINE_2CUNDS TRUZ
MACHINE_OJOVERFLIWS TRUE

. TLCAT maps onto the




Atribute
DIGITS
MANTISSA
IMAXK

258

P

approximately

SMALL

approximately

LARGE
approximately

3AF

D]
]

MAK

3AFZ_3MALL
Jpproxumately

SAFZ_LARGZ
approximately

TIRST
approximately

. N~

-3 .

approximately
MACHINE_RADIX
VACHINE~HAVTI 335A
MACHINE IMAX
MACHINE _IMIN
MACHINE_RCUNCS

MACHINE_OJVERFLIWS

APPENDIX F TO MIL-STD-1815A

Vaiue for LCNG TLOAT

16#0.4000_0000_0000_O00HE-7
9.3132257461548E-10

16#0.3000_0000_0000_000#E-31
2.3509887016446E-38
16#0.FFFF_FFrE_0000_N00#E+31
2.1267647922635E-37

127

16#0.1000_2C00_0000_0C0#E-31
2.9387358770557€E-39

16#0.7FFF _~FrF _N000_000#E+32
1.7014118338124E+38

~16#0.7FFF_FFre_FErE_Crs#E+32
-1.7014118346047E+38

1640.TFFF_FFFF _FFEE_FES#E+32
1.7014118346047E+38
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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.
makes use of such values is identified by the extension .TST 1in 1its
Actual values to be substituted are represented by names that begin

name.

A test that
file

with a dollar sign. A value must be substituted for each of these names
before the test 1is rua. 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

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

type.

$BIG_ID1
An identifier the size of the
maximum 1input line length which
is identical to SBIG_ID2 except
for the last character.

$BIG_ID2
An identifier the size of the
maximum input line length which
is identical to $BIG_ID1 except
for the last character.

$BIG_ID3
An 1identifier the size of the
maximum input line length which
is identical to $BIG_ID4 except
for a character near the middle.

Value

32

239 > 'A' & 'l

239 * 'A' & "2

120 » "A° & "3' & 119 * ‘A’




Name and Meaning

$BIG_ID4
An identifier the size of the
maximum input line length which
is identical to $BIG_ID3 except
for a character near the middle.

$BIG_INT_LIT
An integer literal of wvalue 298
with enough 1leading zeroes so
that 1t 1is the size of the

maximum line length.

SBIG_REAL_LIT
A universal real 1literal of
value 690.0 with enough leading
zeroes to be the size of the
maximum line length.

$BIG_STRING1

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

whose value is TEXT_IO.COUNT'LAST.

SDEFAULT_MEM_SIZE
An integer literal whose
is SYSTEM.MEMORY_SIZE.

value

SDEFAULT_STOR_UNIT
An integer literal whose
1s SYSTEM.STORAGE_UNIT.

value

TEST PARAHETERS

Value

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

235 * '0' & "690.0"

L &120 x IAI & T

e &119 * IA' & lll & T
220 x '

2147483646

1_000_000

8




ilame and ¥eaning

$DEFAULT_SYS_NAME

The value of the constant
SYSTEMY.SYSTEM_NAME.

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

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

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

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

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

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

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

SILLEGAL_EXTERNAL_FILE_NAME1
An external file name which
contains 1invalid characters.

SILLEGAL_EXTERNAL_FILE_NAME2
An axternal file name
is too long.

which

TEST PARAMETERS

Yalue

VAX

24#1.0%E-31

20

NO_SUCH_FIXED_NAME

NO_SUCH_FLOAT_TYPE

100_000.0

131_073.0

200

/NON_EXISTENT_DIRECTORY1l/FILE1l

/NON_EXISTENT_DIRECTORY2/FILE2




Mame and ¥eaning

SINTEGER_FIRST
A universal
whose value 1is

integer literal
INTEGER'FIRST.

SINTEGER_LAST
A universal
whose wvalue 1is

integer literal
INTEGER'LAST.

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

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

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

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

SMANTISSA_DOC
An integer literal whose
is SYSTEM.HMAX_MANTISSA.

value

SHAX_DIGITS

Haximum digits supported for

floating-point types.
$MAX_IN_LEN

Maximum input line length

permitted by the implementation.

SMAX_INT
A universal
whose value 1is

integer 1literal
SYSTEM.MAX_INT.

$HAX_INT_PLUS_1
A universal integer 1literal
whose value is SYSTEM.MAX_INT+1.

TEST PARAMETERS

Yalue

-21474836438

2147483647

21474836438

-100_000.0

-131_073.0

10

31

2147483647

2147483648




Hane and leaning

$MAX_LEN_INT_BASED_LITERAL

A universal integer hased
literal whose wvalue 1is 2#11%
with enough leading zeroes in
the mantissa to be MAX_IN_LEN
long.

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

SMAX_STRING_LITERAL
A string literal of
MAX_IN_LEN, including the
characters.

size
quote

SMIN_INT
A universal
whose value is

integer 1literal
SYSTEM.MIN_INT.

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

separated by commas.

$NEG_BASED_INT
A based integer literal whose
highest order nonzero bit
falls in the sign bit
position of the representation
for SYSTEM.MAX_INT.

TEST PARAMETERS

Value

"2:" & 235 * 'O & "11:"

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

L) & 238 P 3 IA' & LI

-2147483643

32

BYTE_INTEGER

VAR

8477777177764
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SNEW_MEW_SIZE
An integer literal whose value
is a permitted argqument for
pragma MEMORY_SIZE, other than
SDEFAULT_MEM_SIZE. If there is
no other value, then nse
SDEFAULT_MEM_STZE.

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

use value of SYSTEM.STORAGE_UNIT.

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

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

STICK
A real literal whose value is
SYSTEM.TICK.

TEST PARAMETERS

Yalue

1_000_000

VAX

96

0.01667
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APPENDIX D

WITHDRAWN TESTS

Some tests are withdrawn from the ACVC because they do not conform to the
Ada Standard. The following 44 tests had heen withdrawn at the time of
validation testing for the reasons indicated. A vreference of the forn
AI-ddddd is to an Ada Commentary.

a. E28005¢C This test expects that the string "-- TCP OF PAGE. --
53" of line 204 will appear at the top of the listing page due
to a nragma PAGE in line 203; but line 203 contains t2xt that
foliows the pragma, and it is this that must anpear at the rtop
of the page.

b. A390056G This test unreasonably expects a component clause to
pack an array component into a minimum size (lin= 30}.

c. B97102E This test contains an unitended illagality: a salact
statement contains a null statement at the piacs of a selactiva
walt alternative (line 31).

d. (C9711s6A This test contains race conditions, and it assumes that
guards are evaluated indivisibly. A conforming implementation
may use interleaved execution in such a way that the evaluation
of the guards at lines 50 & 54 and the execution of task CHANGING-
_OF_THE_GUARD results in a call to REPORT.FAILED at one of
lines 52 or 56.

a. BC30098 This test wrongly expects that circular 1instantiations

will be detected in several compilation units even though none ot
the units is illegal with respect to the units it depends ou; by
AI-00256, the illegality need not be detected until execution is

attempted (line 95).

f. CD2A62D This test wrongly requires that an arrav object's size
be no greater than 10 although its subtype's size was spenified

to be 40 (line 137).

g. CD23A63A..D, CD2A66A..D, CD2A73A..D, CD2A76A..D [16 tests] These
tasts wrongly attempt to check the size of obiects of a derived
type {for which a ‘SIZE length clause is given) bv passing thea
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 1interpretation 1is

considered problematic by the WG3 ARG.
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CD2A81G, CD2A83G, CD2A84N & i, & 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
1s not the case, and the main program may loop indefinitely
{(lines 74, 85, 86 & 96, 86 & 96, and 58, rasp.).

CD2B15C & CD7205¢C These tests expect that a 'STORAGE_SIZE
length clause provides precise control over the number of
designated objects in a collection; the Ada standard 13.2:15
allows that such control must not be expected.

CD2D11B This test gives a SHALL representation clause for a
derived fixed-point type {at line 30) that defines a set of
model numbers that are not necessarily reprasented in the
parant type; by Commentary AI-00099, all model numbers of a

derived fixed-point type wmust be rapresentable values of the
parent type.

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).

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

CD7105A This test requires that successive calls to CALENDAR.-
CLOCK change by at least SYSTEM.TICX; however, by Commentary
AI-00201, it is only the expected frequency of change that must
be at least SYSTEM.TICK--particular instances of change may be
less (line 29).

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

€¢D7205D 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.

CE21071 This test requires that objects of two similar scalar
types be distinguished when read from a file--DATA_ERROR 1is
expected to be raised by an attempt to read one object as of
the other type. However, it is not clear exactly how the ada
standard 14.2.4:4 is to be interpreted; thus, this test ocbjective
is not considered valid. (line 30)

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.

CE3301A This test contains several calls to END_OF_LINE &
END_OF_PAGE that have no parametar: these calls were intendad
to specifv a file, not to refer to STANDARD_INPUT (lines 103,
107, 118, 132, & 136).

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

The zaca command is used toc compile and assembie Ada compiladon units.

3.1.THE zaca COMMAND FORMAT
The zacda command has this format:
cada (opdon...] file.. lopdon...]

Arguments that start with a hyphen are interpreted as options: otherwise, they represent filenames. There
must be at least one filename, but there need not be any optuons. Opdons and filenames may appear in any order,
and all optons apply to ail iilenames. For an explanadon of the available optons, see Secton 3.2,

[f 2 source file does not reside in the directory in which the compilation takes placs, /ile must include a path
sufficient 1o iocate the file. It is recommended that oniy one compilation unit be placed in a Ale.

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

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

[f no errors are detected in a compilaton unit, zacda produces an object moduie and updates the library. If any
error is detected. no object code file is produced. a source listing is produced. and no library engy is made for
that compiladon unit. {f wamings are generated. both an abject code tile and a source lisung are produced. For
further dewmnls about the process of updatng the library, tiles generated. replacement of exisung files, and
possible error conditions, see Sections 3.3 through 3.6.

The ourput from zaca is a file of type .sza£2 or .=2£Z, for a specification or a body unit respectively,
contuning object code. Some other files are lett in the directory as well. See Secuon 3.4 for a list of extenstons
of files that may be lett in the directory.

3.2. OPTIONS

Command line opuons indicate special actions 0 be performed by the compiier or special output file
properues.
The following command line options may be used:

-3 Geanerate an assembly code tile. The assemoly code tile nas an extension .s or . ss
(see Secgon 3.4).

-3 Ourput debugging intormaton.

- Cause compiler to omit data segments with the text of cnumeragon literals. This text
is normally produced for exported :numerauon types in order 0 support the
‘ ZMAGZ atmbute. You should use - onlv when vou can guarantee that no unit
that will import the :numeration type wiil use * IMAGE. However, if you are
compiling a unit with an ¢numeration type hat s not visibie 10 other compilauon
units, this opdon is not needed. The compiler can recognize when * IMAGE is not
used and will not generate the supporuny strings.

3-1
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Generate a lxsung, even if no errors were found. The default is 1o generate a hsnng
only if an error is found.

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

Conuol the level of optmization performed by the compiler, requested by a. The
optimization levels available are:

n=0 Minimum - Performs context determinadon, constant folding, ai-
gebraic manipujation, and short circuit analysis.

n=1 Low - Performs levet O opumizations pius common subexpression
eliminadon and eguivaience propagation within basic biocks. It
also optmizes evaluaton order.

n=2 Space - This is the default if none (s supplied. Performs level 1
opumizadons plus flow analysis which is used for common sub-
expression climinadon and 2quivalence propagadon across basic
blocks. [t also performs invariant :xpression hoisting, dead code
eliminadon, and assignment killing, Level 2 also performs lifeame
analysis which is used o improve register allocation. [ also per-
forms tnline expansion of subprogram calls indicated by Pragma
INLINE which appears in the same compiladon unit.

n=3 Time - Performs level I opumizatons pius inline axpansion of
subprogram calls which the optimizer decides are profitable to ex-
pand (from an execution ime perspecuve). Other opdmizadons
which improve sxecution ume at 2 cost (O image size are per-
formed only at this level.

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

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

Suppress the given set of checks:

ACCZSS_CHECXK

CONSTRAINT_CHECX

DISCRIM-NAN* THECK

TLABORATICN _ZHECK

INDEX_CHECX

LENGTH CHECX

CVERFLIW_IHECK

RANGE_CHECX

STCRAGE _ZHECX

“ZERQO"DITISICN_CHECX

The -5 opdon has the same effect as 2 giobal pragma SUPPRESS applied w0 the
source file. [f the source program aiso contuns 1 pragma SUPPRESS, then a given
check is suppressed if either the pragma or the swich specifies it: that is, the effect
of a pragma SUPPRESS cannot be negated with the command line opton. See
LRM 1 1.7 for further detauls. Examples are:

NN O"HIO NP

-502 Suppress OVERFLSW_CHECX and "2ZRC"DIVISICN _CHECK.
-3 Suppress all checks.
-3C Suppress CCNSTRAINT_ZRRCR. 2quivaient 1o =SADILR.
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-x Cause the compiler to generate a cross reference file containing entries of the form
Ada-name=>{inkname at line
This option will allow users w find the linkname gencrated for .. given Ada-name,
and use linkname to set breakpoints in debuggers. The file will have the extension
. xx = (See Section 3.5).

in addition, the output from the compiler may be redirected using the ULTRIX redirection facility including ‘s’
for scder=: for exampie

% tada tax_spec.ada >i nax_spec.nTXT

33. WHAT UPDATES ARE VUADE TO THE PROGRAM LIBRARY
Simply stated, upon successful compilagon of a unit,

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

However, more complicated situations can anse. The following items list the types of compiladon unit and
address the range of situations that can anise.

e [n all cases the (ransisive closure of the dependencies of 1 compilation unit in the library must be consis-
tent; that is, the unit must be compiled consistendy as defined wn secucn 10.5 of the LRM. A secondary
unit can have its specificadon in its context clause, although it is redundanc For a more complets
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 hody replaces any existing body of 2 package specificaucon with the same name. [f no such
specificauon exists, an error message ts issued. [f such a speciicadon exists, but the body does not mawch
the specification in the sense of Section 7.1 of the LM, error messages are issued.

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

* A subprogram body replaces any 2xisting body of a 1generic or non-generic) subprogram specification
with the same name. [f no such specificanon exists. an impiicit specificauon is derived from the body and
entered into the library as noted above for subprogram spec:fication. {f a1 specificauon exusts, but the body
does not mawch the specification in the sense of Secuon 6.5 of the LRM, :rror messages are issued. [ 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 specificadons, 1.e., cor-
responding bodies must match their specificadons. [f a genenc unit is instantated. a dependency is created
on the generic body.

¢ Generic instances compiled as library units are wreated in the same way is their non-generic counterparts.

e When an inswntiation repiacss the body of a library unit, 1l secondary units of that library unit are now
obsolete and are deleted.

¢ A subunit with a parent unit conwuning an apprepriate Sody stub exisung m the library replaces any
subunmit with the same subunit name. compriced of the stub’s name and the name of the ancestor unie, or (S
simply added. if no such subunit 2xists. A unit contumng stubs will oniy be entered into the library if the
simple names of all its stubs are unique for ail stubs denved from its common ancestor. An error message
1s 1ssued if no parent unit exists in the library, the parent unit exists but does not have a relevent stub, or the
parent unic and body stub exist but the subunit does not matwch the stub or s specificanon.

3.3
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» When the parent unit of a subunit is recompiled and the parent no longer contins a stb for the subunit,
the subunit, which is now obsolete, is deleted.

3.4. FILES PRODUCED OR USED BY THE COMPILATION SYSTEM

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

compiling or linking an Ada program; the .ile name is the name of a compilation umit, but May be compressed to
conform to length limitations.

ape A file conuining 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.

jololed Representadon of the body of a gcneric,' and/or the wisibility informaton available o
any subunits. body-name.20d is read when compiling a program that instandates
body-name, or is a subunit of body-name, or makes a call 10 a subprogram in body-name
to which pragma ZNLINE has been applied.

d Representadon of a library unit specificanon. wnit-name . 2. s read during the compila-
gon of a program that does a **with wnit-rame’”.

st A lisdng produced by the Ada compiler.

] The asserribly language file produced by compiling an Ada unit body when the -a
opuon is specified.

33 The assembly language file produced by compiling an Ada unit specification when the
-3 opdon is stecifled.

szoff The cbject file created by compiling an Ada unit specificauon in a library created for the
Tartan Tool Set.

oo b The object file created by compiling an Ada unit body in a library created for the Taran
Tool Set

xz% Cross reference files that relate Ada names with compressed and disambiguated names

used in the assembly language (lie.

The following are the 2xtensions used for files that are created temporarily dunng the linking process:

Q
b=

-
-

File created by the librarian listing the tiles that are needed 0 link the program

Tofs The object file contaning calls for elaboraton of the program

1}

Additionaily, temporary tiles are created during compiiation that have the same tile extensions listed above, but
aso have a unique 3-digit hexadecimal number concatenated 0 the exiension. Any of the above files will appear
in the directory only if a link or compilation is abnormaily terminated. These files shouid then be deleted by the
user.

Files having the foilowing extensions are congoiled by the libranan and compiler: 2. 2ed, 3. 2nd s3. The
user should not use these extensions for any other purpose. The 31.5 Zeleta command will automaacally
delete these files, when the respective unit is deleted from the librarv. [f the user deletes these (iles in any other
‘vay, subsequent invocanons of the compiler or librarian will have ynpredictable resuits. including fatal crashes.
‘We theretore advise that the user never delete these tiles by ULTRIX commands.

3.5. THE CROSS REFERENCE MAP OF LINKNAMES

A cross reference of symboiic names to linknames is generaied with the opnon -:x !0 the ada command.
The cross-reference file has the extension .:=Z: the file name is that of the compied unit, but possibly
compressed to match CLTRIX restrictions, as shown in the exampie 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 necassary t0 search the current working directory for a recendy produced file with
extenton xc£.

34
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Exampie:
File crexample_spec.ada
package THIS_IS_A_LONG_?ACKAGE_NAME is
package A.NOT"!ER LONG PACKAGE _NAME is
procedure ONG PROCE DURE_! \IAME THAT_WILL HAVE_SHCRT_LINKNAME;
end ANOTHER_LONG_PACXAGE_NAME: - -
end THIS_IsS_A ...CNG ?AC’(AG:. \IAME.

File crexample _body.ada

package body THIS_IS_A_ LCNG_2ACXAGE_NAME is :
package body \NOT‘!:-.'J. LONG =’AC'<AG=. _NAME i§ separaca;
ead THIS_I3_a_LONG_ ’AC"(AGA'. NAME ;

File czexample. sep

separate (THIS_IS_A_LONG_2ACKAGE_NAME)
package body ANOTHER_LONG_PACXAGE_NAME is
procedure LONG_ 9RCCZDURE, _NAME TH.A"' _WILL_HAVE_SHORT_LINKNAME is
begin
null;
end LONG_?RCCIDURE NAME THAT WILL HAVEI _SHORT_LINKNAME;
end ANOTHER e G_ 2ACXAGE \JAM....

The commands:
zada crexample_spec.ada
zada crexample_body.ada
zada -x crexample.sep
produce the file thassiagpesgam.achrlagpckgnme(0l. xx 2 which appears below:
----- Linkname Zxz3ss Reference Map zhsslagpckgnm.achrlagpckgnmedQl -----

this_is_a_long_zackage_name=>xx:znsskgnm00l at o

:n;s 1s_a _~°ng aackage 1ame This_1s_a_long _vackage_name=>=1i3_is_a_long
:ac<aqe Jame.J0 at 1

tiis_is_a_long dackage_name.another _long_sackage_name.anocher_long_zackage
1ame->anocner _.ong_package_name.00 at 2

n-s 13_a_long_: :ackage name.another_long_sackage_name..ong_srocedure name

_-nac_d-L;_\ave_snor Linkname=>xxzisskgnm00l.lngpredtinkam.d0 at 3

[n the above cross reference file:

eThe first line cepresents the name for the elaboraucn code for the package
THIS_IS_A_LONG_PACXAGE_NAME. The symbols represenung the specificadon and body have
respecavely . JECLARE and . 30DY postpended.

« The second line is the name of the data segment for the package THIS_I35_A_LONG_?ACXAGE_NAME.
« The third line is the name of the data segment for the package ANOTHER _LCNG_JACXAGE _NAME.

* The name for the ZCNG_2RCCZDURE_NAME _THAT _WILL_HAVE_SHCRT_LINKNAME procedure is on
the fourth line.

eThe fifth line s the name for the -elaboradon vanable for the procedure
LCNG_?RCCISURE_NAME THAT WILL_HAVE _SHCRT_LINKNAME. Ada rules require that the body
of a subprogram is aiready eiaborated before it can b2 cailed. [ it is not already claborated the exception
22CGRAM_ZIRRCR must be rased. For cach subprogram that may requue an c¢laboragon check the
compiler zenerates 3 variable that is used to racord drac the body of the subprogram has been elaborated
The name of the slaboradon variable is generated by posmending . SOTS to the name of the subprogram.
The claboration variable name is then subject !0 the same compression algorithms as the rest of the

symbols in the program,
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The ULTRIX command
ls -it ».xzf
will help you locate the cross reference listing. In order to view the contents of the cross reference file, make
sure that your terminal s set to wrap around mode. The identifier appearing at the left is the idendfier that
appears in the Ada source code. The name to the right of the ‘=>" is the linkname that is supplied for that
idenafier 0 1d. The *‘at <nwmper>’’ gives the line number in the source code where the identfier is found.
A Cross Reference Map can be used t verify that there are no conflicting linknames in a program library that
uses subprograms writen in another language (see Secton 5.1.2.2 that discusses the pragma TCREIGN_3CDY).
It is also useful for assembiy-level debugging.

3.6. COMPILER DIAGNOSTIC MESSAGES

The compiler and library issue diagnosdc messages that appear at your terminal and in the opdonal compiler-
generated listing. Most messages issued by Tartan Ada ULTRIX conain a reference w the Ada LRM secton
and paragraph relevant to the error. This secuon explains the kinds of diagnostc messages that are generated,
how the compiler attempts to deal with probiems that caused the messages and how vou should go about
correcung a program.

A comprehensive listing of all the messages the compiler can issue is contained in Appendix Section A.1. A
similar lisang of all the messages the library can issue 1s conwuned in Appendix Secdon A2,

3.6.1. Message Severity Levels

Every message issued by the compiler is assigned a severizy /eve! that indicates how serious the problem is.
There are four message categories.

1. A fatal error is serious enough to suspend compiiation immediately after the 2rror is discovered. This is
the only class of error that inhibits further analysis of the source program. An example of a fawl error
message (in this case trom the library) is:

Tatal 5301: <library adrmunisiradon /ile name> -s nccmpatilia
WiTh =213 vezsion of zhe lLibrazv.

2. An error is serious enough (o prevent the generation of object code. but te compiler attempts (0 recover
from the error and contnues checking the source for addiuonal errors. An example of an error is:

Zxzor 2036Q3: Thiz rcecorzd I
3

i2ld n1as alrzady Zeen assigned
1a the aggregata (4. 8))

. A warning does not swop the compiler from generaung object code. but may sail be an indication of 2
programming error. When 2 warning occurs, the code generated may not be 'what you intended. An
example of a warmning is:

(W¥)

Wara 4001: =laboration of zhis subtype wiLl. Talse Ionstsaiat_erIor
at zuncime (3.3.2).

§-

. An informanonal message provides vou with addiuonal informauon when vou use some library com-
mands (see. for 2xample, Section 4.6). [nformauonai messages are issued only by the library, not by the
compuer. An example of an informauonal message is:

Info 3Q1ll: The Zfiles zaquized Ior linking v <uau_dnd>
<umit_name> aze zonsistant (10.2).

3.6.2. Message Formats

The tormat of messages appearing on the standard 2rror ourput and in the lisung file s sumiar. Here is an
exampie:

3-6
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S 3l : stzing(l .. discrim);
8 32 : striag(l .. 2 =~ disczim);
~1
*=** 1 Error 2204: A discriminant may not 2e used in this
ew expression (3.7.1 (8))
71 end record;

The numbered lines in the exampie are lines from the source program. The source line in queston is followed by
the messages and pointers to the exact location of the problem.

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

51§ sl : strzing(l .. disczim)
61 32 : 3tziag(l .. 2 * discrim):
A1
1
*** 1 Zrrzor 2204: A discriminant may not be used
xw in this expression (3.7.1 (6))
71 end record: '
14} aull:
p-§ when aumexic_=rror | constTaint_2:IZdr =>

~1
1

~=x 1 ZTrror 3112: A given exception may only apgear Jdnce
wx in a handlez (11.2 (3))
16} null;
In a listing file, a message chain accompanies each diagnostic message. The message chain indicates where
in the program the next and previous messages occur, for exampie:
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Ada ULTRIX INT-3 Copvright 1989, Tartan Laboratories Incorporated
*xx irgc diagnostic is on line §

liprocedure sample_ srogram is

21 subtype small_int is integer range 1 .. 10:
31
4l type rec(discrim : small_iat) i3 record
3] sl : scrziag(l .. disczim):
81 32 : stzing(l .. 2 * discrzim);
A1
*xx 1 Zrrxor 2204: A discriminant may not DSe uased 12 thls
e expression (3.7.1 (6))
*xx Nexz diagnostic is on line 13
T and record:
8
9) x : zec(3):
10!begin
12 X := (6, "1234S", "abcde”):
12! axception
13 Wnen Constralat_2cnor =>
144 aull;
135 when aumeric _2rzor | ConstIaiac_22wIdr =>

-~
-

~*x Pravious diagnostic was on line 35
*=x 1 ZTrror 3112: A given excepticn mav anly appear Jnce

Tww ia a handler (11.2 (5))
181 aull.
17tend sample_orogzam;
:
3!

=*w zagt <diagnoscic was Ja line 13

==x ITzwors: 2, Waraiags: J
The message chain is especially heipful when working with large lisungs.
Whether on the standard error outut or in 2 listng file, the list of messages is followed by a summary line
containing a count of the number of errors in each seventy class. for exampie:
? Trzors: 2, Warnings: 1

3.6.3. Message Generation

Tartan Ada ULTRIX has many internai phases, any one of which can issue diagnostic messages. Messages
are coilected in memory until the ime comes to generate the message listing. At that ume, all the messages are
sorted Yy their posidon in the source program and are printed.

When vou examine a program lisung contuming many messages, remember that the order in which the
messages appear in the lisung is not necessarily the order in which the messages were generated. This fact may
be important when one error causes another. [t is advisable 1 stast correcang vour program according to the
messages having the lowest numbers and work towards the hugher numbers. making an intermediate comptilaton
if necessary.

3.6.4. About Syntax Errors and Recovery

Tartan Ada ULTRIX incorporates a parser which is capabie of analyzing and correcting all syntacuc errors in
the source program. This section describes the vanous error messages that may be issued by the parser. Whena
syntax error is detected. no object code is generated.

The parser divides the source program text into lexical elements, or okens. such as idenufiers, reserved
words, conswants. tc. When the parser encounters a token that it does not expect, it issues an error message that
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indicates the positon at which the error was detected and the action that was taken (o correct the error. Here are
some examples of the recovery actions:

In the example below, the mailing '*S’’ does not match any of the valid tokens of Ada and so the parser
deletes it

1| procedure bad_syntax is
21 subtype byte is iateger range 0 .. 233; 3
~n
*x*x 1 Tzzor 104: Ill-formed token Zeletad.
3 X : integer:;

The compiler also deletes a token occupying an inappropnate place. [n the following example, it deletes the
superfluous token ‘‘waile’.

Sibegin
6i for while i ina 1 .. 10 loop
~1
*xx 1 ZTr=gr 121: Parzse 3rror; zoken deleted.
A X = x + 1;
‘In the following example, the missing symbol **:*" is inserted. and parsing continues undisturbed.
4! L ¢ Lateger
S 3 : bDoolean:
*=ex 1 Zzzor 120: Parse =2rzror; taken Y iLaserzted.
5| begzn
In the following example, the syntactcaily incorrect symool **:"" is replacsd by the proper symbol **;"".
174 and loop:;
13! € = Ll3:
~1
~ex . Tr-or L22: Parse arzor; his zoxken delstad, T inserted.
131

3.6.4.1. Muiti-Token [nsertion

The parser may also insert several tokens in an auempt t0 repair the constructs whose closing tokens (e.g.,
“*and 1£;°'") are missing. An example of this recovery ts:

101 end L£;
1 and loown:
All 2!3
#xx 1 Trzor 120: Parse arzor: =sken TLifT ilnserzead.
zx® 2 Trear 120: Parse arzorz; Toxken T Lasertad.
wxx 3 T=xor 127: 2arse arzor: =oxken "2nd” iasextad.

.2]end dad_zrac:

'

In this exampie an additional ‘‘and -2;°'° was missing. Note, however, that the maximum aumber of
tokens that can be inserted (n succession is limited.

3.6.4.2. Complex Recovery Strategy

If all the simple fix-up and muiti-token insergon techniques above are unsuccesstul. the parser auempts 2
more massive correcuon by deleting many successive or preceding phrases of the program. Foe exampie.

3 v o= 5 case dad_case .3
TevTVUevwTeTrFTeYESweweOeRw

ar Wheza Kwvy => ¢ =

-

R}
-

zzar 123: Parzse arzorz; Lil-Zsrmed "<statament>”.
T Wnen ¢ :m ox = S

The caret (*) locates the place where the parser detects an crror. The compuler indicates the elided porton of
the source program by undertining with astensks. [n the tirst (and possibly the last line), only the tokens deleted

L}
»
*
i

-
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are underlined. The lines following the first line are not underlined, but when the endre line is deleted, the
symbol after the line number (e.g., lines 6 and 7) changes from a vertdcal bar (|) to an asterisk. (The above case
statement contained three errors. The closing ‘‘end case: '’ was aiso deleted.)
In cases like the above example, when the parser has deleted more than one token. the error message is
Error 123: Parse erzor; ill-formed “<name>".
The name contained within the angie bracket pair is that of the grammadcal ¢/2ment that the parser expected (0
find in this posidon. Occasionally, the deledon of tokens starts at a point texmally precading the reported error
because no legal interpretation of an enclosing construct can be found due to the error within the construct.
Under rare circumstances, you may se¢ an £rror message
Zrror 127: Pazse erzor; unexpectad and-of-I:l
pointing t0 a wken within the program, with the rest of the program marked as deleted. This message points ©
the position in the program where the parser detected a syntax error. [t indicates that, despite all azempts, the
error recovery was unsucesstul undl the end-of-file was reached. [n this case, correct ail the errors reported and
examine the program for missing keywords that end complicated syntactc constructs: also, especially examine
the few lines that precede and follow this message for syntactc srrors.
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4.8.THE Link SUBCOMMAND

The Link command checks that the unit within the library specified by the user has the legal form for a main
unit, checks that ail its dependencies are consistent, finds all required object files, and links the main program
with its full closure (See Secton 4.5) producing an executable image. The format of the 1ink command is

alib link ({opadon..] Ada-name (option...]

where the Ada-name specifies the unit in the library w0 be made the main program.
The following options may be used: :

-z Provide a ace of the load cormmand indicadng what files are being loaded

-& Create a shell script file that may be redirected 10 sh to cause the Ada program w be linked. The
user assumes full responsibility for the consistency of the program when this script is run instead
of using the alib link command.

~M Provide a load map

~o filename
Name the {inal output file from the loader /llename
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