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INTRODUCTION

This Validation Summary Report (VSR) describes the extent to which a
specific Ada compiler ronforms to the *da Standard, ANSI/HIL-STD-1815A.
This report explains all techniral tarms used within it aud thoronghly
reports the results of testing rhis compiler using the Ada Compiler
Validation Capability (ACVC). in Ada rompiler must he  implemented
according to the 2da Standard, and any implementation-dependent featnres
must conform to the requirements nf the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented that is
not in the Standard.gl)

C:?—fven though all validated Ada compilers conform to the 3da Standard, it
must be undsrstood that some differences do exist between implementations.
The Ada Standard permits some implementation dependenciszs-~for example, the
maximum length of identifiers or the paximum values of integer types,
Other differences between compilers result from the characteristics of
particular operating systems, hardware, or implementation strategies. All
the dependencies observed during the process of testing this compiler are
given in this report::>

The information in this report is derived from the test results prodursd
during validation testing. The validation process includes submitiing a
suite of standardized tests, the ACVC, as inputs to an Ada compiler and
evaluating the results,\ The purpose of validating is to ansurz ronformity
of the compiler to the Ad} Standard by testing that the compiler bproperly
implements legal language constructs and that it identifies and rejects
illegal language ronstructis. The tasting also identifies behavior that is
implementation dependent,| but is nerpitted by the Ada Standard. Six
classes of tests are used.\ These tests are designed to perform rhecks ar

s compile time, at link tirme, \and duvring execution.
//,;L?fz’./) (—=

This VSR documents the results of the validation testing pnerformed on an
Ada compiler. Testing was carried out for the fnllowing purposes:

1.1 PURPOSE OF THIS YALIDATION SUIMARY REPORT
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To attempt to identify any langnage constyncts -npported hy the
compiler that do not :onform to ths adr Siandard

To attempt to identify any language constrncets not supportad by
the compiler but required by the Ada Standard

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

Testinag of thie compiler was conducted “y rha WP acoordine  to
procedurss established by the ada Joint Program Office and administerad by
the Ada Validation Orgarization (AVO).

1.2 USE OF THIS VALIDATION SUMHARY REPORT

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

The organizations represented on the signature page of this report do not
represent or warrant that all statepents 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 Streat)
Washington DC 20301-3081

or from: )
IABG mbH, Abt. SZT
Einsteinstr. 20
p-8012 Ottobrann
West Germany

Questisns regarding this report or the validation test results should he
directed to the AVF listed above or to:

Ada Validation Organization
Institute for Defense ~nalyses
1801 tlorth Beauregard Streat
Alexandria VA 22311

—— Ratiend Fannitintt et Mkt ol SR S
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1.3 REFERENCER

1. Reference Manual for the Ada Programming Langquage,
ANSI/MIL-STD-18154, February 1983 and T30 8A52-1987.

2. Ada Compiler Validation Pricednres and Guidelines. Ada Joint
Progvam Office, 1 January 1987.

3. Ada Compiler Validation Capahbility Iwplementers’ fuide, fofTach,
Inc., NDecember 1936,

4. Ada Compiler Validation Canapilityv feer's Guide, December 1986.

1.4 DEFINITION OF TERIS

ACYC

Ada
Commentary

Ada Standard

Applicant
AVF

AVO

Compiler

Failea test

Host

The Ada Compiler Validation Capahility. The set of 3ida
programs that tests the confnrrity of an 3da compiler to the
Ada programming language.

An Ada Commentary contains all infnrmation velevant *to the
point addressed by a comment on the Ada Standard. These
comments are given a unigque id.ntification number having the
form Af-ddddd.

ANSI/MIL-STD-1815A, February 1983 and IS0 3652-1937.
The agency requesting validation.

The Ada Validation Facility. The AVF is vasponsible for
conducting compiler walidations according ro procedures
contained in the Ada Compiler Validation Procedures and
Guidelinss.

The Ada Validation Organization. The iV0 has oversight
authority over all AVF practices for the purpose of
rpaintaining a2 wuniform rrocess fer validation of Ada
compilers. The AVO provides administrative and -echnical
support for Ada validations to znsure consistent practices.

A srocessor for the Ada language. In the context of this
report, a couwpiler is any 1language processor, including
cross-compilers, translators, and interpreters.

An ACYVC test for whirch the compiler generatés a r=enlt rhat
deamonstrat:2g nonconformity to rhe ida Standard.

The computer on whirh the rompiler resides.
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Inapplicable An ACVC test that uses features of the ‘langnage fhat a
test compiler is not required to support or may legitimately
support in a way other than th2 one expected by the test.

Pagsed tast An ACV" test for which a rompiler oenerates t*he -xpected

result.

Target The computer vhich executes the rode «enerated by the
compiler. .

Test A program that checks a comniler's conformity recarding a

particular feature or a combination of featnres to tha Ada
Standard. In the context nf this report, the term is used to
designate A scingle test, which may compriss one or more

files.
Withdrawn An ACVC tast found to he incorrect and not used to check
test conformity to the Ada Standard. A test mav be incorrect

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

1.5 ACVC TEST CLASSES

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

Class A tests ensure the successful compilation and sxecution of iegal 3da
programs with certain language constructs which rannot 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 ida laongnage)
are not treated as reserved words by an Ada compiler. A Class A test is
passed if no errors are detecied at compile time and the program executes
to produce a PASSED message.

Class B tests check that a compilar Jetsctes illegal langnage reage,
Clags B tests are not =xecutabls. TWach test in rhis clasg ix compiled and
the rcesulting compilation listing is examined to verify that every <eyntax
or semantic error in the test is detected. A Class B test is rassed if
evary illegal construct that it contains is detected by the compiler.

PSP USUI YU PR ey
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Class C tests check the run time systen tn ~nsure that la2gal Ada programs
can be correctly compiled and executed. Each Class C tzst s self-checking
and produces a PASSED, FAILED, or MOT APPLICABLE message indicating the
resnlt when it is executed,

Class D tests check the compilation and ~xecution rapacitizs of a compiler.
Since there are no capacity requivamencs nlaced on a crmpiler by the Ada
Standard for some parameters--for w~xample, *he number cf identifiers
nermitted in a compilation nr tha nuaber of units in » library--a compiler
may refuse to compile a Class D test and still be a conforming compilar.
Therefore, if a Class D test fails to conpile hecanse the capacity of the
compiler is exceeded, the test is classified as inapplicable. If a Class D
test compiles successfully, it is s21f-checking and produces a PASSED or
FAILED message during execution.

Class E tests are expected to asxecnte enccessfully and  check

4implementation-dependent options and r2solutions of ambignities in the Ada

Standard. Each (Class E test is self-checking and produces a  NOT
APPLICABLE, PASSED, or FAILED message when it is compiled and executed.
However, the Ada Standard permits an implementation to ra2ject programs
containing some features addressed by Clase E tests during compilation,
Therefore, a Class E test is passed by a compiler if it is «ompiled
successfully and executes to produce a PASSED message, or if it is rejected
by the compiler for an allowable reason.

Class L tests check that inconplete or 1illegal R2da programs involving
nultiple, separately compiled nnits are detectad and not allowed to
execute. Class L tests are compiled separately and execution is attempted.
R Class L. test passes if it is rejectec at link time--that is, an attempt
to execute the main program must generate an error mnessage before any
declarations in the main program or any units referenced by the main
program are elaborated. In some cases, an implementation may legitimately
detect errors during compilation of the test.

Two library units, the packags REPORT and the procedure CRECK_FILE, support
the self-checking fsatures of the executable tests. Tihs packsye REPORT
provides the mechanism by which executahle tests report PASSED, FAILZD, or
NOT APPLICABLE results. It also provides a set of identity functions usead
to defeat some compiler optimizations allowed by the Ada Standard that
would circumvent a test objective. The procedur: CHECK_FILE is nsed to
check the contants of text filus written by some of the Class C tests for
Chapter 14 of the dda StandarA. The cperation of REFORT and CHECK_FILE is
checked by a set of executable tests. Thise tests ;roduce messanss that
are examined to verify that the units are opevating corrsctly. If these
upits are not operating correctly, then the validation is not attempted.

The taxt of each rest in the ACY(™ follows aonventions that ar2 intended to
apsure that the tests are raasonably nortable withont pndification. For
example, the tests make use of only the hasic set of 55 characters, contain
lines with a mdximum length of 72 rharactars, use small numerie raluzs, And
tests, However, some resrs contain values that require the test ta he
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customized according to implementation-specific walues--for =xamnle, 4n
illegal file name. A 1list of the values used for this validation is
provided in Appendix C.

A compiler must correctly nrocess sach nf the tasts in the suite and
demonstrate conformity to the Ada Standard 1y =ither meeting the pass
criteria given for the tast or by showing that the test is inapplicable to
the implementation. The applicability of a test to an implementation is
considered each time the implementation is validated. 2 test that is
inapplicable for one wvalidation is not necegsarily inapplicable for a
subsequent validation. 3ny test that was determined to contain an illegal
language construct or an erroneons langnage ~onstrvnct is withdrawn from the
ACVC and, therefore, is not used ip testing a compiler. The tests
withdrawn at the time of this validation are given in 2nrpendix D.
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CONFIGURATION INFORMATION

2.1 CONFIGURATION TESTED
The candidate compilation svstem for t
foilowing configuration:
Compiler:
Version 1.4
ACYC Version: 1.10

Certificate Number: #891126I1

Host Computer:
Hachine:
Operating Systenm:

Memory Size:

Target Computer:
Hachine:
Operating System:

Hemory Size:

his validation was tasved under

TeleGenZ Ada Davelopment Systenm

.10221

Hewlett-Packard 9000/340
HE/US 6.5 '

16 ifegaBytes

Hotornla MVHE133A-20 (}CA8020)
bare nmachine

1 MegaBytes

BRATION TURORMATION

the




~OWFIAIRATTON THTARMATION

2.2 IMPLEMENTATION CRARACTERISTICS

One of the purposes of validating compilers is to determine the hehavior of
a compiler in those areas of the Ada Standard that permit implemantations
to differ. Class D and E tests specifically check for such implepentation
differences. Rowever, tests in nther «<lasses also charact..ize An
implementation. fThe tests demonstrate the following characteristics:

a. Capacities.

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

2) The compiler corractly ©processses tasts containing
loop statements nested to 65 levels. (See tasts D55A03A..H
(8 tests).)

3) The compiler correctly ©processes tests containing
block stutements nested to 65 levels. (Sece :est D56001B.)

4) The compiler correctly processes tests containing
recursive procedures separately compiled as subunits nested to
17 levels. (See tests DA4Q00SE..G (3 tests).)

b. Predefined types.

1) This implementation supports the additional predefined types
LONG_INTEGER and LONG_FLOAT in the package STANDARD. (See
tests B86001T..Z (7 tests).)

c. Erpression evaluation.

The order in whiﬁh‘exptessions\arb evaluated and the time at:which
constraints are’' checked are not defined by'the ianguage.. ¥hile
the ACVC tests 4o not specifically attempt to det=rmine the order
of evaluation of expressions, test results indicate the following:

1) Some of the default initialization expressions
for record components are evaluated before any <ralue is
checked for membership in a component’s subtype. (See test
C32117%.)

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

3) This implem2ntation nses no extra bits for 2xtra »recision
and uses no extra bits for extra range. (See test C353503A.)
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4) NUMERIC_ERROR is raised for largest integer comparison and
membership tests and no exception 1is raised for pre-defined
integer comparison and membership tests when an integer
literal operand in a comparison or ~emhership test ig outside
the range of the hase fynme. !See tast 14523213.)

5) NUHERTIC_ERROR is raised when a 1iiteral oanarand in A
fixed-point comparison or membership test is ourcids the range
of the base type. (See tast 045253%.)

6) Underflow ie g¢radual, (Sea 74585284, .7

rasrs {26 tests).)

Rounding.

The method by which valves ars reunded in ‘vpe conversions is not
defined by the language. W¥hile the ACVC 'ests do not specifically
attempt to determine the method of rounding, the *test results
indicate the following:

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

2) The method used for rounding to ‘iongest integer 1is round
to even. (See tests C460127A..Z (26 tasts).)

3) The method used for rounding to integer in static universal

real expressions is round away from zero. (See test C4A014A.)

Array types.

An implementation is
CONSTRAINT_ERROR for an

allowed to raise
array having a

NUMERIC_ERROR  or
'LENGTH that zxzceeds

STANDARD. INTEGER'LAST and/or SYSTZif. MAX_INT. For tais
implementation:
1) Declaration of an array type or subtype declaration with more

than  SYSTEM.MAX_INT components vaises HNUHERIC_ERROR for a
two dimensional array subtype where the large dimension is the
second one. (See test C3A0033)

2) CONSTRAINT_ERROR is

raised when 'LENGTH is applied to an

array type with INTEGER'LAST + 2 components. (See test
€36202A.)

3) WUMERIC_ERROR is raised wnen an  array type with
SYSTEH.HAX_INT + 2 components is declared. (See test

C36202B.)
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4)

5)

6)

7)

8)
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1 packed BOOLEAN array having a '"®NGTH exceeding INTEGER'LAST
raises no exception. {(See test €52103%.)

A packed twon-dimensional ROAOLEAN array w~ith  wore  than
INTEGER'LAST components raises CONSTRAINT_TRROR when tha
length of a dimension is calenlated and szceeds INTEGER'LAST.
(See test 52104Y.)

In assigning one-dimensional array fvpes, the expression is
evaluated in its entirety before CONSTRAINT_FRROR is
raised when checking whether the expression's subtyre is
compatible with the target's subtyna., (See test C52013A.)

In assigning two-dimensional array tvpes, the axpression
is not evaluated in its entirety bafore COWSTRAINT_ZRROR is
raised when checking whether tha axpression's subtype is
compatible with the target's subtype. (See test 7520133.)

A null array with one dimension of length greater than
INTEGER'LAST may raise HUHERIC_ERROR or  CONSTRRAINT_ERROR
either when declared or assigned. iltarnatively, an
implementation may accept the declaration. However, lengths
nmust match in array slice assignments. This implementation
raises no exception. {See tast E521037.)

Discriminated types.

1) In assigning record types with discriminants, the expression
is evaluated in its entirety before CONSTRAINT_ERROR is raised
when checking whether the expression's subtyne is crupatible
with the target's subtype. (See test €52013ax.)

Aggregates..

1) 1In the evaluation of a multi-dimensional aggregate, the test
results indicate that index  subtype cheels are
made as choices ara =valuated. {See tests C€432072 and
€432078.)

2} In the evaluation of Aan aggregate containing subaggregates,
not all choices are evalnated %efore being checked for
identical bounds. (See test E432123.)

3) COWSTRAINT_ERROR is raised after all choices are

avalnated when » bound in a non-null range of a non-null
aggregate does not belong to an indez subhtype. (Sew test
£432118.)
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h. Pragmas.

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

. i. Generics.

This implementation creates a dependence between a generic body
and those units which instantiate it. As allowed by IA-408/11, if
the body is compiled after a unit that instantiates it, then that
unit becomes obsolete.

1) Generic specifications and bodies can be compiled
in separate compilations. (See tests CA1012A, CA2009C,
CA2009F, BC3204C, and BC3205D.)

D L

2) Generic subprogram declarations and hodies 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 he
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 CA3011R.)

7) Generic package declarations and bodies can be
compiled in separate compilations. (See tests CA2009C,
-

™~

~
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BC3204C, aad BC2Z05D.)

Generic library npackage specifications and bodies can
be compiled in <eeparate compilations. {Swe tests
BC3204C and BC2205D.)

Generic unit hodies nd  their siphnitrse can he

compiled in separate compiiations. (See test CA3011A.)

Input and output.

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

The package SEQUENTIAL_IO cannot be instantiated with uncon-
strained array types or record types with discriminants with-
out defaults. (See tests AE2101C, EE2201D, and EE2201E.)

The package DIRECT_IO cannot be instantiated with uncon-
strained array types or record types with discriminants with-
out defaults. (See teets AE2101K, =%E2401D, and EE24016.)

#lodes IN_FILE and OUT_FILE are supported for  SEQUENTIAL_IO.
(See tests CE2102D..E, CE2102N, and CE2102P.)

Modes IN_FILE, OUT_FILE, and INOUT_FILE are supported for
DIRECT_IO. (See tests CE2102F, CE2102I..J (2 tesets), CE2102R,
CE2102T, and CE2102V.)

Modes IN_FILE and OUT_FILE are supported for text files.
(See tests CE3102E and CE3102I..K (3 tests).)

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

RESET and DELETE operations ar= suppnrted for DIRECT_IN.
(See tests CE2102K and CE2102Y.)

RESET land DELETE operations are supported for text
files. (See tests CE3102F..G (2 tests), CE3104C, CE3110A, and
CE3114A7.)

Overwriting to a sequential file does not truncate the file.
(See test CE2208B.)

Temporary sequential filas are qgiven names and not
delated when closed. (See t2st CE210837.)

Temporary diract files are given names and not del:tad when
closed. (See test CE2108C.)

Temporary text files are qgiven names and not deleted
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vhen closed. (Sse test CE3112A.)

More than one internal file can bhe  associated with
each external file for sequential files when reading
only. (See tests CE21072..F (5 tasts), 7TE2102L, 7£21108, and
CE2111D.)

Hore than one internal file r~an bhe  assoriated with
each external file for direct filzs when reading onliy, [See
tests CE2107F..H (3 tasts), C221310D and CE2111R.)

More than one -internal file rcan be associated with
each external file for text files when reading only (See
tests CE3111A..E (5 tesre), (E3114B, and < E31151.)
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CHAPTER 3

TEST INFORMATION

3.1 TEST RESULTS

VYersion 1.10 of the ACVC comprises 3717 tests. Uhen this ocompiler was
tested, 44 tests had been withdrawn because nf test errors. The AVF
determined that 314 tests were inapplicable to this implementation.
All inapplicable tests were processed during walidation testing =xcept for
201 executable tests that wuse f{loating-point vrecision exceeding
that supported by the implementation. ‘Modifications to the code,
processing, or grading for 13 tests wers required to successfully
demonstrate the test objective. (See section 3.5.)

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

3.2 SUHMARY OF TEST RESULTS BY CLASS

RESULT TEST CLASS TOTAL
A B ¢ D o L
Passed 127 1129 2018 17 23 45 3359

Inapplicable 2 9 297 0 5 1 314
Uithdrawn 1 2 135 0 6 0 44

TOTAL 130 1140 2350 17 34 46 3717
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3.3 SUHMARY OF TEST RESULTS BY CHAPTER
RESULT TEST CHAPTER TOTAL
2 3 4 g 3 ? 2 CI + B R S AR ¥
Passed 198 573 545 245 172 99 160 23?7 132 6 0 346 273 1359
R/A 14 76 136 3 ] n 6 0 5 0 S29 43 314
Ydrn 1 i ] 0 0 ) O ? 0 ] 1 35 ) 44
TOTAL 213 A50 680 248 172 99 146 3¢ 137 15 253 404 228 3717
3.4 UVITHDRAWN TESTS
The following 44 tests were withdrawn from ACVC Version 1.10
at the time of this validation:
E28005C A3950056G B97102E €97116A ac30098 CD2a62D :
CD2A63A CD2A63B CD2A63C CD2A63D D2256% CD2AA6R ‘
CD2466C CD2X66D CD2AT3A CD2A738 CO2173C CD2A73D
CD2A76A CD2A76B CD2A76C CD2R76D CD2A816G CDP2A336 i
CD2A84N CD2A84N CcD50110 CD2B15¢C CD7205¢C cp2niln
€D50078 ED7004B ED7005C ED7005D EDTONAS ED7006D
CD7105A CD72038 €D7204B CD7205D CE2107T CE3111C
CE3301A CE3411B

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

3.5 INAPPLICABLE TESTS

Some tests do not apply to all compilars becanse they make uss of

that a compiler is not required by the Ada Standard to support.
depend on the result of another

withdrawn,

each time a validation is attempted.
validation attempt is not
For this validation attampt,

attempt.

a2, The following 201

floating-point
SYSTEM.HAX_DIGITS:

€241130..Y (14 rests)
C35706L..Y (14 tasts)

test

necessarily

tests ars
type declarations

not

that is

aither

a

applicable becaus=
requiring more digits

€35705L..7 {14 tasts)
{14 rests)

C285870..

faatyrass
Others may

inapplicable or
The applicability of a test to an implementation is considcred
4 test that is inapplircable for one

inapplicable for
314 teste

sitbsequant

weras inapplicable for

have
than

they




e il

£,

h.

TRST THFTORMATTOR

€35708L..Y (14 tests) C35302L..2 (15 tests)
0452411,..Y (14 tests) C25321L..Y (14 tests)
€45421L..Y (14 tests) €45521L..2 (15 tests)
€45524L..2 (15 teste) C454821L..Z2 (15 tests)
C45641L..Y (14 tests) C46012L. .2 {15 tests)

C35508I, £35508J, 35508, and C35508H ara not applicable hecause
they include anurmeration raprasentation clanses far ROOLEAN types
in which the reprasentation ralues araz other than (FALSE = 0,
TRUE => 1). Under the terms of EI-"032%, this iaplementation is
not required to support such renpresantation clauses.

C35702A and B86001T are not applicable hecause this implementation
supports no predefined tvpe SHORT_FLOAT.

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

C452318 €45304B C455028 €455038 455048
C45504E €456118 C456138B €456148 4846318
C45632B B52004E C55B07B B55B09D B36001YV
CD7101E

C45531M..7 (4 tests) and C35532¥..P (4 tasts) are not applicable
because thoy acquire a value of SYSTEM.MAX_MANTTSSA greater fthan
2.

C86001F is not applicable because, for this implementation, the
package TEXT_I0 is dependent upon package SYSTEM., Theee tests
recompile package SYSTEM, making package TEXT_I0, and
hence package REPORT, obsolete. '

BR6001X, C45231D, and CDT101G are not applicable bhecanse this
implementation does not support any predefined integer ryme with a
name other than INTEGER, LONG_INTEGER, or SHORT_INTEGER.

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

B860012Z is not applicable hecause this implementation supports no
predefined floating-point type with a name other than FLOAT,
LONG_FLOAT, or SHORT_FLOAT.

CA2009C, CA2009F, BC3204C and BC3205D are not applicable because
this implementation creates a dependence hetwaen a generic hody
and those units which instantiate it (See Section 2.2.i and
Appendix F of the Ada Standard).

LA3004B. EA3004D, and CA3004F are nnt applicable bhecaues tlis
implementation does not support pragma INLINE for library
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functions.

€D1009C, <D2A41A..B (2 tests), CDZA41E and CD2A42A..J (10 tests)
are not applicable because of restrictions on 'STZE length clauses
for floating point types.

CD23611..J (2 tests) are not applicahle hecause »f rastrictions on
'SIZE length clauses for array types,

CD2A84B..I (R rests) and CD2A84K..L {2 taets) are not applicable
because of restrictions on 'SIZE length rlauses for arnses tynes,

CD40412 is not applicable hecause of restrictions on record
representation clauses with 32 bhit alignment.

AE2101C, ©£FE2201D, and EE2201E wuse instantiations of package
SEQUENTIAL_IO with unconstrained array rypes and record types with
discriminants without defaults. These instantiations are rejected
by this compiler.

ABE2101Hd, FE2401D, and EE2401¢ use instantiations of package
DIRECT_IO with nnconstrained array types and record types wvith
discriminants without defaults. These instantiations are rajected
by this compiler.

CE2102D is inapplicable bhecause this implementation supports
CREATE with IN_FILi mode for SEQUENTIAL_IO.

CE21028 is inapplicable because this implementation supports
CREATE with OUT_FILE mode for SEQUENTIAL_IO.

CE210ZF is inapplicable because this implementation supports
CREATE with INOUT_FILE wode for DIRECT_IO.

CE2102I is inapplicable bhecause this implementation supports
CREATE with IN_FILE mode for DIRECT_T0.

CE2102J is 1inapplicable because this implementation supports
CREATE with OUT_FILE mode for DIRECT_IO.

CE2102M i3 inapplicable because this imnlementation supports OPEY
with IN_FILE mode for SEQUENTIAL_T0.

CE21020 is inapplicable because this implementation supports RESET
with IN_FILE mode for SEQVLNTIAL_IO.

CE2102P is inapplicable because this irnlementation supports OPEN
vith OUT_FILE mode for SEQUENTIAL_IO.

CE2102Q is inapplicable hecause this inplzrentation supports PESET
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with OUT_FILE mode for SEQUENTIAL_IN.

CE2102R is inapplicable because this implementation supports OPEN
with INOUT_FILE mode for DIRECT_IO.

CE2102S (s inapplicable because this implementation supports RESET
with INOUT_FILE mode for DIRECT_IO.

CE2102T is inapplicable because this inplementation sunports OPEN
with IN_FILE mode for DIRECT_IO.

CE21020 is inapplicable because this implementation swupports RESET
with IN_FILE mode for BIRECT_TO.

CE2102V is inapplicable hecauss this implementation supports OPEN
with OUT_FILE mode for DIRECT_TO.

CE2102% is inapplicable because this implementation supports RESET
with OUT_FILE mode for DIRECT_IO.

CE210%2..2 (4 tests), CE2107L, CE2110B, and CE21iiD are not
applicable bhecause multiple internal files cannot be associated
with the same external file when one nr more files is writing
for sequential files. The proper sxception 4ie raised vhen
multiple access is attempted.

CE2107G..R (2 tests), CE2110D, and CE2111K are not applicable
because multiple internal files cannot he associated with the same
external file when one or more files is writing for direct files,
The proper exception is raised when multiple acress is attempted.

CE3102E is inapplicable hecause text file CREATE with I¥_fILE mode
is supported by this implamentation.

CE3102F is inapplicable because text file RESET is¢ snpportad bhy
this implementation.

CE31026 is inapplicable because text file deletion of an external
file is supported by this implementation.

CE3102I is inapplicable hecause text file CREATE with OUT_FILT
mode is supported by this implementation.

CE31025 is inapplicable because text file OPEN with IN_FILE mode
is supported by this implementation.

CE3102K is inapplicable because text file OPEll with QOUT_FILE aode
is supported by this implementation.

CE31118, CE3111D..2 (2 tests), CE3114B, and CE31153 are not
applicablz bhacause nuliiple intarnal filzs cannot he associated

TSI T T tamyTN T Ty T T ERTNe




T = = e e — e e E e T -
L F A : - i

with the same external file when one or rore files is wriving for
text files, The proper axception is raised when wultiple access
is attempted.

3.5 TEST, PROCESSING, AND EVALUATION “ODNIFICATIONS

It is expected that some tests will requira +odifications of code,
nrocessing, or w=valuation in order to ~renensate for ‘agitinate
implementation behavior. Ilodifications are made by the AYF in -asce vhere
lagitimate implementation hehavior rrevents the <nccessfn’ ~nampletion of an
(othervise) applicable test. Examples of suck wodifi{cations inelude:
adding a length clause to alter the default size of a collaction; eplitting
a Class B test into subtests so that all errors a4ra Jetected; and
confirming that messages »produced by an a2xecutable rest demonstrate
conforming behavior that was not anticinated by the test (such as raising
one axception instead of another!).

Modifications were required for 13 tests.

The following tests were split hecause syntax ervors at one noint resulted
in the compiler not detecting other errors in the tast:

B71001E B71001K 371001Q B71001% BA3006A BA3006B
BA3007B BA3008A BA3008B BA3013A (A and TH)

Tests (3400%5G, €3400%57 and C34006D returned the result TAILED because of
falce assumptions that an slement in an array or a record type may not be
represented more compactly than a single object of that type. The AVO has
ruled these tests PASSED if the only message of failure occurs from the
requirements of T'SIZE due to the above assumptions (T is the array type).

3.7 ADDITIONAL TESTING INFORMATION
3.7.1 Prevalidation

Prior to validation, a set of test results for ACYVC Version 1.10 produced
by the TeleGen2 Ada Development System for a computing eystem based on
the same instruction set architectura was submitted to the AVF by the
applicant for reviev. Analysis of these resnlts demonstrated that the
TeleGen2 System successfully passed all applicable tests, and it
exhibited the expected behavior on all inapplicable tests. The anplicant
certified that testing results for the computing system of this validation
would be identical to the ones submitted for review prior to validation.

3.7.2 Test Method

Testing of the TeleGen2 ida [Dzvelopment System using ACVC Version 1.10
was conducted on-site by a validation team from ‘the :VF, Tha
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configuration in which the testing was »performed is described by the
following designations of hardware and software components:

Host: Hewlett-Packard 9000/340
under HP/UYX 5.5

Target: IMotorola MVME133A-20 (11C58020)
hare machine

Communication MHetwork: RS 232

A cartridge containing the customized test snite was lnaded onto a SUN=3
and transferred via Ethernet to an intermediate romputer whose disxks were
accessible via Ethernet for the host computer. Results were rollescted on
the host computer and transferred wia Zthernet to wet another romputer
for evaluation and archiving.

The compiler was tested using command scripts provided by TalaSoft
and reviewed by the validation team. The tasts were compiled using the
command

ada -0 N (filaname»
and linked with the con »nd
ald -a <options fii.’ ¢main unito

The =L qualifier was added to the compiler call for class 3, zxpanded and
modified tests. See Appendix E for explanation of compiler and linker
svitches. The (options file)> contained a specification of memory addresses
for the target computer.

Tests were compiled, linked, and execnted (as appropriate) using one rom-
puter. Test output, compilation listings, and job logs were captured on
cartridge and archived at the AVF. The listings uxamined on-sita by the
validation team were also archived.

3.7.3 Test Site

Testing was conducted at TaleSoft, San Diego, USA, and was comnieted on
26 November 1989.
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DECLARATION OF CONFORMANCE

TeleSoft has submitted the following Declaration of Conformance concerning
the TeleGan2 Ada Development Systenm.
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DECLARATION OF CONFORMANCE

Compiler Implementor: TELESOFT
Ada Validation Facility: IABG. Dept. SZT, D-8012 Ottobrunn
Ada Compiler Validation Capability (ACVC) Version: 1.10

Base Configuration

Base Compiler Name: TeleGen2 Ada Development System
Version: 14

Host Architecture ISA: Hewlett-Packard 9000/340

OS & VER #: HP/UX 6.5

Target Architecture ISA: Motorola MVME133A-20 (MC68020)
OS & VER #: Bare machine

Implementor’s Declaration

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

&&ac@@&rz@aé) Date: At -/~ & 7

TELESOFT

" Raymond A. Parra, Vice Presxdent and General Counsel

Owner’s Declaration

I, the undersigned, representing TELESOFT, take full responsibility for implementation
and maintenance of the Ada compiler(s) listed above, and agree to the public disclosure of
the finai 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,

/é%ccc( Z[([ iz l’—d’/rD Date: /6'2’ /- 5—?

“TELESOFT (Z
Raymond A. Parra, Vlcc/ resident and General Counsel
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APPENDIX F OF THE ada STaWDIRD

The only allowed implementation depzndanciuvs corcesnrond to
irplementation-dependent pragmas, to certain —~achine-densndent .orventions
as mentioned in chapter 13 of the Ada <tandard, ad tn certain allowved
restrictions on representation clauses. The implementation-dependent
characteristics of the T2leGen2 Ada Developnent System, as described in
this Appendix, are provided by TeleSoft. Unless specifically noted
othervise, references in this appendix are *to cocopiler | dAacumentation and
not to this report. Implementation-specific portions of the package
STANDARD, which are not a part of Appendix F, are:

package STANDARD is

s 00

type INTEGER is range -327A3 .. 32767;
type LONG_INTEGER is range -2147483643 .. 2147433647;

tvpe FLOAT is digits 6 range -1.70141E+38 .. 1.701415+33;
type LONG_FLOAT is digits 15
range -3.9388465674311588+307 .. 3.93R46567431153%+307;

type DURATION is delta 2#1.0#E-i4 range -36400.0 .. 36400.0;

end STANDARD;
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3. LRM ANNOTATIONS

TeleGen2 compiles the full ANSI Ada language as defined by the Reference Manual for the
Ada Programming Language (LRM) (ANSI/MIL-STD-1815A). This chapter describes the
portions of the language that are designated by the LRM as implementation dependent for the
compiler and run-time environment.

The information is presented in the order in which it appears in the LRM. In general,
however, only those language features that are not fully implemented by the current release of
TeleGen2 or that require clarification are included. The features that are optional or that are
implementation dependent, on the other hand, are described in detail. Particularly relevant are
the sections annotating LRM Chapter 13 (Representation Clauses and Implementation-
Dependent. Features) and Appendix F (Implementation-Dependent Characteristics).

3.1. LRM Chapter 2 - Lexical Elements
(LRM 2.1] Character Set. The host and target character set is the ASCII character set.

(LRM 2.2] Lexical Elements,Separators, and Delimiters. The maximum number of
characters on an Ada source line is 200.

[LRM 2.8] Pragmas. TeleGen2 implements ail language-defined pragmas ezcept pragma
Optimize. If pragma Optimize is included in Ada source, the pragma will have no effect.
N~timization is implemented by using pragma Inline and the optimizer. Pragma Inline is not
~1oported for library-level subprograms. Pragma Priority is not supported for main programs.

Limited support is available for pragmas Memory_Size, Storage..Unit, and System.Name;
that is, these pragmas are allowed if the argument is the same as the value specified in the
System package.

Pragmas Page and List are supported in the context of ;;ourcé/error listings; refer to the
Compiler/Linker chapter of the TeleGen2 User Guide for more information.

3.2. LRM Chapter 3 - Declarations and Types

(LRM 3.2.1] Object Declarations. TeleGen2 does not produce warning messages about the
use of uninitialized variables. The compiler will not reject a program merely because it contains
such variables.

(LRM 8.5.1] Enumeration Types. The maximum number of elements in an enumeration
type ie 327687, This maximum can be realized only if generation of the image -tabie for the type
has been defsrred, and there are no references in the program th:. would cause the image table to
be generated. Deferral of image table generation for an enumeration type, P, is requested by the
states. .ent:

pragma Images (P, Deferred);

Refer to “Implementation-Defined Pragmas,” in Section 3.8.1, for more information on pragma
Images.

S1JUL89 REF-1347N-V1.1(U/68) © 1989 TeleSoft s-1
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[LRM 3.5.4] Integer Types. There are two predefined integer types: Integer and
Long_Integer. The attributes of these types are shown in Table 3-1. Note that using explicit
integer type definitions instead of predefined integer types should result in more portable code.

Table 3-1. Attributes of Predefined Types Integer and Long_Integer

. Type
Attribute Integer | Long_Integer
SFirst | -32168 | -2147483648
Last 32767 | 2147483647
'Size 16 32
'Width 6 11

[LRM 3.5.8] Operations of Floating Point Types. There are two predefined floating point
types: Float and Long_Float. The attributes of types Float and Long_Float are shown in Table

. 3-2. This ﬂoating point facility is based on the IEEE standard for 32-bit and 64-bit numbers.

Note that using explicit real type definitions should lead to more portable code
The type Short_Float is not implemented.

Table 3-2. Attributes of Predefined Types Float and Lony,_Float

-2

. Type
Attribute Float Tong_Float

"Machine_Overfiows | TRUE | TRUE
"Machine_Rourds TRUE TRUE
"Machine_Radix 2 2
"Machine.Mantissa | 24 53
'Machine_Emax 127 1023
‘Machine_Emin -125 -1021
'Mantissa - 21 ' 51
"Digits 6 15
'Size 32 64
'Emax 84 204
'Safe_Ema.. 125 1021
"Epsilon 9.53674E~07 8.88178E-16
'Safe_Large 4.25253E+37 2.24711641857789E+307
’Safe_Small 1.17549E-38 2.22507385850721E~308
Large .53428E+25 2.57110087081438E+61
’Small 2.58494E-26 1.99469227433161E-62

REF-1347N-V1.1(U/68) © 1989 TeleSoft
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3.1. LRM Chapter 4 - Names and Expressions
[LRM 4.10] Universal Expressions. There is no limit on the accuracy of real literal

expressions. Real literal expressions are computed using an arbitrary-precision arithmetic
package.

3.2. LRM Chapter 9 - Tasks

[LRM 9.8] Delay Statements, Duration, and Time. This implementation uses 32-bit
fixed point numbers to represent the type Duration. The attributes of the type Duration are
shown in Table 3-3.

Table 3-3. Attributes of Type Duration

Attribute | Value

'Delta 0.000061035156250
'First -86400.0
*Last 86400.0

[LRM 9.8] Priorities. Sixty-four levels of priority are available to associate with tasks
through pragma Priority. The predefined subtype Priority is specified in the package System as ]

subtype Priority is Integer range 0..63;

Currently the priority assigned to tasks without a pragma Priority specification is 31; that is:

{System.Priority’First + System.Priority’Last) /2

[LRM 9.11] Shared Variables. The restrictions on shared variables are only those specified
in the LRM.

3.3. LRM Chapter 10 - Program Struc:ure and Compilation Issues

[LRM 10.1] Compilatien Units - Library Units. All main programs are assumed to be
parameterless procedures or functions that return an integer result type.

3.4. LRM Chapter 11 - Exceptions

[LRM 11.1] Exception Declarations. Numeric_Error is raised for integer or floating point

overflow and for divide-by-zero situations. Floating point underflow yields a result of zero without
raising an exception.

Program_Error and Storage_Error are raised by those situations specified in LRM Section
11.1. Exception handling is also discussed in the Programming Guide chapter.

04JAN9O REF-1347N-V1.2a(U/68) © 1990 TeleSoft -3
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3.7. LRM Chapter 13 - Implementation-Dependent Features

As shown in Table 3-4, the current release of TeleGen2 supports most LRM Chapter 13
facilities. The sections below the table document those LRM Chapter 13 facilities that are either
not implernented or that require explanation. Facilities implemented exactly as described in the
LRM are not mentioned.

Table 3-4. Summary of LRM Chapter 13 Features for TeleGen2

13.1 Representation Clauses Supported, except as indicated below (LRM 13.2 -
13.5). Pragma Pack is supported, ezcept for dynam-
ically sized components. For details on the
TeleGen2 implementation of pragma Pack, see Sec-
tion 3.7.1.

13.2 Length Clauses Supported:

'Size
'Storage.Size for collections
'Storage_Size for task activation
'Small for fixed-point types

See Section 3.7.2 for more information.

13.3 Enumeration Rep. Clauses Supported, ezcept for type Boolean or types derived
from Boolean. (Note: users can easily define a non-
Boolean enumeration type and assign a representa-
tion clause to it.)

13.4 Record Rep. Clauses Supported except for records with dynamically sized
components. See Section 3.7.4 for a full discussion
of the TeleGen2 implementation.

13.5 Address Clauses Supported for: objects (including task objects).

Not supported for: packages, subprograms, or task
units.
See Section 3.7.5 for more information.

13.5.1 Interrupts

For interrupt entries, the address of a TeleGen2-
defined interrupt descriptor can be given. See “‘In-
terrupt Handling” in the “Programming Guide
chapter for more information.

Supported, ezcept for types with record representa-
tion clauses.

~e=ee= Continued on the nezt page «----
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Table 3-4. Summary of LRM Chapter 13 Features for Teleéenz (Contd)

e

esweee Cantinued from the previous page -eeee

13.7  Package System Conforms closely to LRM model. Refer to Section
3.7.7 for details on the TeleGen2 implementation.

13.7.1 System-Dependent Named | Refer to the specification of package System (Sec-
Numbers tion 3.7.7).

13.7.2 Representation Attributes Implemented as described in LRM ezcept that:
'Address for packages is unsupported.
'Address of a constant yields a null address.

13.7.3 Representation Attributes of | See Table 3-2.
Real Types -

13.8  Machine Code Insertions Fully supported. The TeleGen2 implementation ([

' defines an attribute, 'Ofset, that, along with the
language-defined attribute 'Offset, allows addresses
of objects and offsets of data items to be specified in
stack frames. Refer ta **Using Machine Code Inser-
tions” in the Programming Guide chapter for a full
description on the impiementation and use of
machine code insertions.

13.9 Interface to Other | Pragma Interface is supported for Assembly, C,

Languages UNIX, and Fortran. Refer to “Inverfacing to Other
Languages’ in the Programming Guide chapter for
a description of the implementation and use of prag-

ma Interface.
13.10 Unchecked Programming Supported except as noted below (LRM 13.10.2).
13.10.1 Unchecked Storage Deallo- | Supported. )

cation

13.i0.2 Unchecked Type Conver- | Supported ezcept for unconstrained record or array
sions types.

3.7.1. Pragma Pack. This section discusses how pragma Pack is used in the TeleGen2
implementation. )

a. With Boolean Arrays. You may pack Boolean arrays by the use of pragma Pack.
The compiler allocates 16 bits for a single Boolean, 8 bits for a component of an unpacked
Boolean array, and 1 bit for a component of a packed Boolean array. The first figure illustraces
the layout of an unpacked Boolean array; the one below that illustrates a packed Boolean array:
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Unpacked Boolean array:

Unpacked Bool Arr Type is array (Natural range 0..1) of Boolean
U_B_Arr: Unpacked Bool Arr_Type := (Trus,False);

MSB LSB
7 0
Element 0
‘0 | Element 1

Packed Boolean array:

Packed Bool Arr_Type is array (Natural range 0..6) of Boolean;
pragma Pack (Packed Bool Arr Type);
P_B Arr: Packed | Bool _Arr Type := (P B Arr(0) = True,
“P_B_Arr(5) = Trne, others =) False);

MSB LSB
Bit: 15 ‘ 0
1|]0({0j0jOf1]|0O
Element: 0 1 2 3 4 5 6 «— Tomused]” —

b. With Records. You may pack records by use of pragma Pack. Packed records follow

these conventions: .
1. The total size of the record is a multiple of 8 bits.
2. Packed records may cross word boundaries.
3. Records are packed to the bit level if the elemenis are themselves packed.
Below is an example of packing in a procedure, Rep_Proc, that defines three records of different
lengths. Objects of these three packed record types are components of the packed record Rec.
The storage allocated for Rec is 16 bits; that is, it is maximally packed.
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procedure Rep Proc is

type Al is array (Natural range O .. 8) of Boolean;
pragma Pack (Al);

type A2 is array (Natural range 0 .. 3) of Boolean;
pragma Pack (A2);

type A3 is array (Natural range O .. 2) of Boolean; .
pragma Pack (A3);

'

type A_Rec is

record
One : Al;
Two : A2;
Three : A3;

end record;
pragma Pack (A_Rec);

Rec : A Rec;

begin
Rec.0ne := (0 =) True, 1 => False, 2 =) False,
3 =) False, 4 => True, § =) False,
8 => False, 7 =) False, & =) True );

Rec.Two (3) := True;
Rec.Three (1) := True;
end Rep Proc;

3.7.2. (LRM 13.2] Length Clauses. A length clause specifies an amount of storage
associated with a type. The sections below describe how length clauses are supported in this

implementation of TeleGen2 and how to use length clauses effectively within the context of
TeleGen2.

3.7.2.1. (a) Specifying Size: T'Size. The prefix T denotes an object. The size specification
must allow for enough storage space to accommodate every allowable value of these objects. The
constraints on the object and on its subcomponents (if any) must be static. For an unconstrained
array type, the index subtypes must also be static.

For this implementation, Min_Size is the smallest number of bits logically required to hold
any value in the range; no sign bit is allocated for non-negative ranges. Biased representations
are not supported; e.g., a range of 100 .. 101 requires 7 bits, not 1. Warning: in the current
release, using a size clause for a discrete type may cause inefficient code to be generated. For
example, given... ]

type Nibble is range 0 .. 15;
for Nibble’Size use 4;

...each object of type Nibble will occupy only 4 bits, and relatively expensive bit-field instructions
will be used for operations on Nibbles. (A single deciared object of type Nibble will be alignzd on

a storage-unit houndary, however.)

For floating-point and access types, a size clause has no effect on the representation. (Task
types are implemented as access types).
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For composite (array or record) types, a size clause acts like an implicit pragma Pack,
followed by a check that the resulting size is no greater than the requested size. Note that the
composite type will be packed whether or not it is necessary to meet the requested size. The size
clause for a record must be a multiple of storage units.

3.7.2.2. (b) Specifying Collection Size: T'Storage._Size. A collection is the entire set of
objects created by evaluation of allocators for an access type.

The prefix T denotes an access type. Given an access type Acc_Type, a length clause for a
collection allocated using Acc_Type objects might look like this:

for Acc_Type’Storage_Size use 64;

In TeleGen2, the above length clause allocates from the heap 64 bytes of contiguous memory for
objects created by Acc_Type allocators. Every time a new object is created, it is put into the
remaining free part of the memory allocated for the collection, provided there is adequate space
remaining in the collection. Otherwise, a storage error is raised.

Keeping the objects in a contiguous span of memory allows system storage reclamation
routines to deallocate and manage the space when it is no longer needed. Pragma Controlled can
prevent the deallocation of a specified collection of objects. Objects can be explicitly deallocated
by calling the Unchecked_Deallocation procedure instantiated for the object and access types.

Header Record

In this configuration of TeleGen2, information needed to manage storage blocks in a collection is
stored in a collection header that requires 20 bytes of memory, adjacent to the collection, in
addition to the value specified in the length clause.

Minimum Sise

When an object is deallocated from a collection, a record containing link and size information for
the space is put in the deallocated space as a placeholder. This enables the space to be located
and reallocated. The space allocated for an object must therefore have the minimum size needed
for the placeholder record. For this TeleGen2 configuration, this minimum size is the sum of the
sizes of an access type and a integer type, or 6 bytes.

Dynamically Sized Objects

When a dynamically-sized object is allocated, a record requ.iring 2 bytes accompanies it to keep
track of the size of the object for when it is put on the free list. The record is used to set the size
field in the placeholder record since compaction may modify the value.

Sise Expressions

Instead of specifying an integer in the length clause, you can use an expression to specify storage
for a given number of objects. For example, suppose an access type Dict_Ref references a record
Symbol_Rec containing five felds:
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type Tag is String(l..8);

type Symbol Rec;
type Dict_Ref is access Symbol Rec;

type Symbol Rec is

record
Left : Dict_Ref;
Right : Dict_Ref;
Parent : Dict_Ref;
Yalue : Integer;
Key : Tag;

end record;

To allocate 10 Symbol_Rec objects, you could use an expression such as:
for Dict_Ref’Storage._Size use ((Symbol Rec’Size = 10)+20);

whera 20 is the extra space needed for the header record. (Symbol_Rec is obviously larger than
the minimum size required, which is equivalent to one access type and one integer.)

In another implementation, Symbol_Rec might be a variant record that uses a variable
length for the string Key:
type Symbol.Rec(Last : Natural :=0) is

record
Left : Dict.Ref;
Right : Dict_Ref;
Parent : Dict_Ref;
Yalue : Integer;
Key : String(l..Last);

ead record;

In this case, Symbol_Rec objects would be dynamically sized depending on the length of the
string for Key. Using a léngth clause for Dict_Ref as above would then be illegal since
Symbol_Rec’Size cannot be consistently determined. A length clause for Symbol_Rec objects, as
described in (a) above, would be illegal since not all components of Symbol_Rec are static. As
defined, a Symbol_Rec object cculd conceivably have a Key string with Integer’Last number of
characters. -

3.7.2.3. (c) Specifying Storage for Task Activation: T’Storage_Size. The prefix T
denotes a task type. A length clause for a task type. specifies the number of storage units to be
reserved for an activation of a task of the type. The TeleGen2 default stack size is 8192 bytes.

3.7.2.4. (d) Specifying 'Small for Fixed Point Types: T’Small. Small is the absolute
precision (a positive real number) while the prefix T denotes the first named subtype of a fixed
point type. Elaboration of a real type defines a set of model numbers. T’Small is generally a’
power of 2, and model numbers are generally multiples of this number so that they can be
represented exactly on a binary machine. All other real values are defined in terms of model
numbers having explicit error bounds.

Example:

type Fixed is delta 0.25 range -10.0 .. 10.0;
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Here...

Fixed'Small = 0.25 .- A power of 2
3.0 =12 *0.25 - A model number but not a power of 2

The value of the expression of the length clause must not be greater than the delta of the
first named subtype. The effect of the length clause is to use this value of 'Small for the
representation of values of the fixed point base type. The length clause thereby also affects the
amount of storage for objects that have this type.

If a length clause is not used, for model numbers defined by a fixed point constraint, the
value of Small is defined as the largest power of two that is not greater than the delta of the fixed
accuracy definition.

If a length clause is used, the model numbers are multiples of the specified value for Small.
For this configuration of TeleGen2, the specified value must be (mathematically) equal to either
an exact integer or the reciprocal of an exact integer.

Examples:
1.0, 2.0, 3.0, 4.0, . . . are legal
0.5, 1.0/3.0, 0.25, 1.0/3600.0 are legal
2.5, 2.0/3.0, 0.3 are illegal

3.7.3. [LRM 13.3] Enumeration Representation Clauses. Enumeration representation
clauses are supported, except for Boolean types.

Performance note: Be aware that use of such clauses will introduce considerable overhead
into many operations that involve the associated type. Such operations include indexing an array
by an element of the type, or computing the 'Pos, 'Pred, or 'Succ attributes for values of the
type.

3.7.4. [LRM 13.4] Record Representation Clauses. Since record components are subject
to rearrangement by the compiler, you must use representation clauses to guarantee a particular
layout. Such clauses are subject to the following constraints:

+ Each component of the record must be specified with a component clause.

» The alignment of the record is restricted to mods 1 and 2, byte and word aligned.
» Bits are ordered right to left within a byte.

* Compc;nents may cross word boundaries.

Here is a simple example showing how the layout of a record can be specified by using
representation clauses:
package Repspec_Example is
Bits : constant := 1;
Word : constant := 4;

type Five is range O .. 16#1F#;
type Seventeen is range O .. 16#1FFFF#;
type Nine is range O .. 511;

type Record Layout _Type is record
Elementl : Seventeen;
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Element2 : Five;

Element3 : Boolean;

Element4 : Nine;
end record;

for Record Layout. Type use record at mod 2;
Elementl at OsWord range 0 .. 16;
Element2 at OsWord range 17 .. 21;
Element3 at OsWord range 22 .. 22;
Element4 at OsWord range 23 .. 31;

end record;

Record_Layout : Record_Layout_Type;
end Repsp.~_Example;

3.7.5. [LRM 13.5] Address Clauses. The Ada compiler supports address clauses for
objects, subprograms, and entries. Address clauses for packages and task units are not
supported.

Address clauses for objects may be used to access hardware memory registers or other
known memory locations. The use of address clauses is affected by the fact that the
System.Address type is private. For the MC680x0 target, literal addresses are represented as
integers, so an unchecked conversion must be applied to these literals before they can be passed
as parameters of type System.Address. For example, in the examples in this document the
following declaration is often assumed:

function Addr is new Unchecked _Conversion (Long_lnteger,System.A_ddress);

This function is invoked when an address literal needs to be converted to an Address type.
Naturally, user programs may implement a different convention. Below is a sample program that
uses address clauses and this convention. Package System must be explicitly withed when using
address clauses.

with Systen;

with Unchecked Conversion;

procedure Hardware_Access is

function Addr is new Unchecked Conversion (LongInteger, System.Address);

Hardware Register : integer;
for Hardware Register use at Addr (16#FFO000#);
begin

em.i. E.{a.rdwa.re_.‘.ccess ;

When using an address clause for an object with an initial value, the address clause should
iminediacely follow the object declaration:

0bj: Some Type := <init_exprd;

for Obj use at <addr_expr);
This sequence allows the compiler to perform an optimization wherein it generates code to
evaluate the <addr_expr> as part of the elaboration of the declaration of the object. The
expression <init_expr> will then be evaluated and assigned directly to the object, which is stored
at <addr_expr>. If another declaration had intervened between the object declaration and the
address clause, the compiler would have had to create a temporary object to hold the
initialization value before copying it into the object wheon the address clause is elaborated. If the
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object were a large composite type, the need to use a temporary could result in considerable

overhead in both time and space. To optimize your applications, therefore, you are encouraged
to place address clauses immediately after the relevant object declaration.

As mentioned above, arrays containing components that can be allocated in a signed or
unsigned byte (8 bits) are packed, one component per byte. Furthermore, such components are
referenced in generated code by MC880x0 byte instructions. The following example indicates
how these facts allow access to hardware byte registers:

with Systenm;
with Unchecked_Conversion;
procedure Main is
function Addr is new Unchecked Conversion (Long Integer, System.Address);
type Byte is range -128..127;
HEW_Regs : array (0..1) of Byte;
for HW_Regs use at Addr (16#FFF310#);

Status_Byte : constant integer := 0;
Next_Block Request: constant integer := 1;
Request.Byte : Byte := 119;

.Status : Byte;

begin
Status := HW._Regs(Status_ Byte);
HW_Regs(Next_Block Request) := Request_Byte;
end Main;

Two byte hardware registers are referenced in the example above. The status byte is at location
16#FFF310# and the next block request byte is at location 16#FFF311#.

Function Addr takes a long integer as its argument. Long.Integer’Last is 16#7FFFFFFF#,
but there are certainly addresses greater than Long_Integer'Last. Those addresses with the high
bit set, such as FFFAQ000, cannot be represented as a positive long integer. Thus, for addresses
with the high bit set, the address should be computed as the negation of the 2’s complement of
the desired address. According to this method, the correct representation of the sample address
above would be Addr(~167#00060000%). '

-

3.7.8. [LRM 13.8] Change of Representation. TeleGen2 supports changes of
representation, except for types with record representation clauses.

3.7.7. [LRM 13.7] The Package System. The specification of TeleGen2’s implementation
of package System is presented in the LRIV Appendix F section at the end of this chapter.

3.7.8. (LRM 13.7.2] Representation Attributes. The compiler does not support ’Addrase
for packages. .

3.79. |[LRM 13.7.3] Representation Attributes of Real Types. The representation
attributes for the predefined floating point types were presented in Table 3-2.

3.7.10. [LRM 13.8] Machine Code Inuertions. Machine code insertions, an optional
feature of the Ada language, are fully supported in TeleGen2. Refer to the “Using Machine Code
Insertions” section in the Programming Guide chapter for information regarding their
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implementation and for examples on their use.

3.7.11. [LRM 13.9| Interface to Other Languages. In pragma Interface is supported for
Assembly, C, UNIX, and Fortran. Refer to ‘Interfacing to Other Languages” in the
Programming Guide chapter for for information on the use of pragma Interface. TeleGen2 does
not currently allow pragma Interface for library units.

3.7.12. [LRM 13.10] Unchecked Programming. Restrictions on unchecked programming
as ic applies to TeleGen2 are listed in the following paragraphs.

[LRM 18.10.2] Unchecked Type Conversions. Unchecked conversions are allowed
between types (or subtypes) T1 and T2 as long as they are not unconstrained record or array
types. ’

3.8. LRM Appendix F for TeleGen2

The Ada language definition allows for certain target dependencies. These dependencies
must be described in the reference manual for each implementation, in an ‘““Appendix F” that

addresses each point listed in LRM Appendix F. Table 3-5 constitutes Appendix F for this --

implementation. Points that require further clarification are addressed in sections refererenced in
the table. )

bl
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Table 3-5. LRM Appen'dix F for TeleGen2

_—
e —

(1) Implementation-Dependent Pragmas (aj Implementation-defined pragmas: Comment, |
Linkname, Images, and No_Suppress (Section
3.8.1).

(b) Predefined pragmas with implementation-
dependent charactcristics:

= interface (assembly, UNIX, C, and Fortran—
see ‘‘Interfacing to Other Languages.”
Not supported for library units.

= List and Page (in context of source/error
compiler listings.) (See the User Guide.)

» Pack. See Section 3.7.1.

» Inline. Not supported for library-level
subprograms.

» Priority. Not supported for main programs. y

Other supported predefined pragmas:

Controlled Shared Suppress
Elaborate

Predefined pragmas partly supported (see Sec-
tion 3.1):
Memory _Size Storage_Unit System_Name

Not supported: Optimize

(2) Implementation-Dependent Attri- | 'Qffset. Used for machine code insertions.
butes The predefined attribute 'Address is not supported

for packages. See ‘“‘Using Machine Code Insertions™
earlier in this chapter for information on Offset and
'Address.

'Extended _Irage
'Extended_Value
'Extended _Width
'Extended _Aft
'Extended_Digits
Refer to Section 3.8.2 for information on the

implementation-defined extended attributes listed
above.

(3) Package System ‘ See Section 3.7.7.

(4) Restrictions on  Representation | Summarized in Table 3-4.
Clauses

e Continued on the nezt page -------
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Table 3-5. LRM Appendix F for TeleGen2 (Contd)

~eee--= Continued from the previous page -=-=e-~

(5) Imyplementation-Generated Names None

(6) Address Clause Expression Interpre- | An expression that appears in an object address
tation clause is interpreted as the address of the first
storage unit of the object. '

(7) Restrictions on Unchecked Conver- | Summarized in Table 3-4.
sions

(8) Implementation-Dependent Charac- | 1. In Text_JO, the type Count is defined as follows:

teristics of the I/O Packages. type Count is range 0..System.Max_Text_10_Count;
- or 0..Max_Int—1 OR 0..2.147_483_646

2. In Text_10, the type Field is defined as fol}ow;z ’

subtype Field is integer range
System.Max_Text_IO_Field;

J 3. In Text_ IO, the Form parameter of procedures
Create and Open is not supported, (If you sup-
ply a Form parameter with either procedure, it
is ignored.)

4. Sequential IO and Direct_IO cannot be instan-
tiated for unconstrained array types or discrim-
inated types without defaults.

5. The standard library contains preinstantiated
veesions of Text 1O.Integer_IO for types Integer || |
and Long_Integer and of Text_]O.Float. IO for || :
types Float and Long_Float. We suggest that
you use the following to eliminate muitiple in-
stantiations of these packages:

Integer_Text 10
Long_Integer_Text_IO
Float_Text _I0
Long.Float._Text 10 -

3.8.1. Implementation-Defined Pragmas. There are four implementation-defined pragmas
in TeieGenZ: pragmas Comment, Linkname, Images, and No_Suppress.

3.8.1.1. Pragma Comment. Pragma Comment is used for embedding a comment into the
object code. Its syntax is:

pragma Comment ( <string._literal> );
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where “<string_literal>" represents the characters to be embedded in the object code. Pragma
Comment is allowed only within a declarative part or immediately within a package specification.
Any number of comments may be entered into the object code by use of pragma Comment.

3.8.1.2. Pragma Linkname. Pragma Linkname is used to provide interface to any routine
whose name can be specified by an Ada string literal. This allows access to routines whose
identifiers do not conform to Ada identifier rules.

Pragma Linkname takes two arguments. The first is a subprogram name that has been
previously specified in a pragma Intarface statement. The second is a string literal specifying the
exact link name to be employed by the code generator in emitting calls to the associated
subprogram. The syntax is:

pragma Interface ( assembly, <subprogram_name> );
pragma Linkname ( <subprogram_name>, <string_literal> );

If pragma Linkname does not immediately follow the pragma Interface for the associated
program, a warning will be issued saying that the pragma has no effect.

A simple example of the use of pragma Linkname is:

procedure Dummy Access( Dummy_Arg : System.Address );
pragma Interface (assembly, l‘ummy_Access ); ]
pragma Linkpame (Dummy_Access, "_access®);

3.8.1.3. Pragma Images. Pragma Images controls the creation and allocation of the image
and index tables for a specified enumeration type. The image table is a literal string consisting of
enumeration literals catenated together. The index table is an array of integers specifying the
los:ation of each literal within the image table. The length of the index table is therefore the sum
¢f the lengths of the literals of the enumeration type; the length of the index table is one greater
than the number of literals.

The syntax of this pragma is:

pragma Images(<enumeration_type>, Deferred);
e OF oo

pragma Images(<enumeration_type>, Immediate);

The default, Deferred, saves space in the literal pool by not creating image and index tables for
an enumeration type unless the ‘Image, 'Value, or '"Width attribute for the type is used. If one of
these attributes is used, the tables are generated in the literal pool of the compilation unit in
which the attribute appears. If the attributes are used in more than one compilation unit. more
than one set of tables is generated, eliminating the benefits of deferring the table. In this case,
using :

pragma Images(<enumeration_type>, Immediate);

will cause a single image table to be generated in the literal pool of the unit declaring the
enumeration type.

For a very large enumeration type, the length of the image table will exceed Integer’Last
(the maximum length of a string). In this cass, using either
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pragma Images(<enumeration_type>, Immediate);

or the 'Image, 'Value, or 'Width attribute for the type will result in an error message from the
compiler.

3.8.1.4. Pragma No_Suppress. No_Suppress is a TeleGen2-defined pragma that prevents
the suppression of checks within a particular scope. It can be used to override pragma Suppress
in an enclosing scope. No_Suppress is particularly useful when you have a section of code that
relies upon predefined checks to execute correctly, but you need to suppress checks in the rest of
the compilation unit for performance reasons.

Pragma No_Suppress has the same syntax as pragma Suppréss and may occur in the same
places in the source. The syntax is:

pragma No_Suppress (<identifier> [, [ON =>| <name>]|);

where <identifier> is the type of check you want to suppress (e.g., access.check; refer to
LRM 11.7)

<name> is the name of the object, type/subtype, task unit, generic unit, or subprogram
within which the check is to be suppressed; <name> is optional.

If neither Suppress nor No_Suppress are present in a program, no checks will be suppressed.
You may override this default act the command level, by compiling the fle with the —i(nhibit
option and specifying with that option the type of checks you want to suppress. For more
information on —i(nhibit, refer to your TeleGen2 Overriew and Command Summary document.

If either Suppress or No_Suppress are present, the compiler uses the pragma that applies to
the specific check in order to determine whether that check is to be made. If both Suppress and
No_Suppress are present in the same scope, the pragma declared last takes precedence. The
presence of pragma Suppress or No_Suppress in the source takes precedence over an —i(nhibit
option provided during compilation.

3.8.2. Implementation-Dependent Atiributes.

3.8.2.1. 'Address and ’'Offset. These were discussed within the context of using machine
code insertions, in the Programming Guide chapter. :

3.8.2.2. Extended Attributes for Scalar Types. The extended attributes extend the
concept behind the Text_IO attributes 'Image, 'Value, and 'Width to give the user more power
and flexibility when displaying values of scalars. Extended attributes differ in two respects from
their predefined counterparts:

1. Extended attributes take more parameters and ~!low control of the format of the output

string.
2. Extended attributes are defined for all scalar types, inciuding fixed and floating point
types."
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Extended versions of predefined attributes are provided for integer, enumeration, floating point,
and fixed point types:

Integer: 'Extended.Image, ’'Extended_Value, 'Extended_Width

Enumeration: 'Extended_Image, ’'Extended_Value, ’Extended_Width

Floating Point:  ’Extended_Image, ’'Extended_Value, ’'Extended_Digits

Fixed Point: 'Extended_Image, 'Extended_Value, ’'Extended_Fore,
'Extended_Aft

The extended attributes can be used without the overhead of including Text_1O in the
linked program. Below is an example that illustrates the difference between instantiating
Text_10.Float_IO to convert a float value to a string and using Float’Extended._Image:

with Text_I0;
function Convert_To_String ( F1 : Float ) return String is

Temp_Str : String (1 .. 6 + Float'Digits );
package F1t.JI0 is new Text.J0.Float.I0 (Float);
begin

F1t_I0.Put ( Temp.Str, Fl );
return Temp_Str;

end Convert_To_String;

function Convert Ta String Na Text_I0( F1 : Fioat ) return String is
begin

return Float’Extended Image ( Fl );
end Convert_To. String No. Text_I0;

with Text_I0, Convert_To_String, Convert_Ta_String No_Text.I0;
procedure Show.Differeat_Conversions is

Value : Float := 10.03376;
begin

Text_I0.Put_Line ( "Using the Convert.To.String, the value of the variable
is : * & Convert_Ta String ( Value ) );

Text_I0.Put_Line ( "Using the Convert_To_String No_Text.I0, the value
is : * & Convert._To_String No Text I0 ( Value ) );

end Show Different_Conversions;
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3.8.2.2.1. Integer Attributes

"Extended_Image

Usase:

X'Extended _Image(Item,Width,Base,Based,Space_IF Positive)

Returns the image associated with Item as defined in Text_IO.Integer_I0. The Tex:t_IO
definition states that the value of Item is an integer literal with no underlines, no exponent, no
leading zeros (but a single zero for the zero value), and a minus sign if negative. If the resulting
sequence of characters to be output has fewer than Width characters, leading spaces are first
output to make up the difference. (LRM 14.3.7:10,14.3.7:11)

For a prefix X that is a discrete type or subtype; this attribute is a function that may have
more than one parameter. The parameter [tem must be an integer value. The resuiting string is
without underlines, leading zeros, or trailing spaces.

Parameter Descriptions:

Item The item for which you want the image; it is passed to the
function. Required

Width The minimum number of characters to be in the string that
is returned. If no width is specified, the default (0) is as-
sumed. Optional

Base The base in which the image is to be displayed. If no base
is specified, the default (10) is assumed. Optional

Based An indication of whether you want the string returned to be
in base notation or not. If no preference is specified, the de-
fault (false) is assumed. Optional

Space_If_Positive | An indication of whether or not the sign bit of a positive in-

. teger is included in the string returned. If no preference is
specified, the default (false) is assumed. Optional
Examples:

Suppose the following subtype were declared:
subtype X is Integer Raage -10..16;

Then the following would be true:

X'Extended_Inage(5)
X'Extended Image(5,
X'Extended_Image(5,
X'Extended Image(5,
X’Extended _Image(5,
X’Extended_Image(5,
X’Extended _Image(5,
X’Extended_Image(5,

X’Extended _Image(-1,0,10,False,False)
X’Extended_Image(-1,0,10,False,True)
X'Extended Image(-1,1,10,False,True)

31JUL39 REF-1347N-V1.1(U/68) © 1989 TeleSoft

= "5
0) = 952
2) =95
0,2) = "101"
4,2) =" 101"
0,2,True) = "2#1014"
0,10,False) = 57
0,10,False,True) =" 57

= "_1"

= "_1n

= "_1"
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X'Extended _Image(-1,0,2,True,True)
X'Extended_Image(-1,10,2,True,True)

LI TIE L
n SoH14N

'‘Extended _Value

Usage:
X'Extended_Value(Item)

Returns the value associated with Item as defined in Text_IO.Integer_IO. The Text_IO definition
states that given a string, it reads an integer value from the beginning of the string. The value
returned corresponds to the sequence input. (LRM 14.3.7:14)

For a prefix X that is a discrete type or subtype, this attribute is a function with a single
parameter. The actual parameter ltem must be of predefined type string. Any leading or
trailing spaces in the string X are ignored. In the case where an illegal string is passed, a
Constraint_Error is raised.

Parameter Description:

Item A parameter of the predefined type string; it is passed to
the function. The type of the returned value is the base
type X. Reyuired

Examples:
Suppose the following subtype were declared:

Subtype X is Integer Range -1C..16;

Then the following would be true:

X’Extended_Value("5") =85
X’Extended_Value(" 5%) =5
X’Extended _Value("2#101#*) =35
X’Extended_Value(®-1%) = .l
X’Extended_Value(" -17) = .1

‘Extended _Width

Usage:
X'Extended_Width(Base,Based,Space_If_Positive)

Returns the width for subtype of X.

For a prefix X that is & diserete subtype: this atiribute is a function that may have multiple
parameters. This attribute yields the maximum image length over all values of the type or
subtype X.
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Parameter Descriptions:
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Base The base for which the width wiil be calculated. If no base
is specified, the defauit (10) is assumed. Optional

Based An indication of whether the subtype is stated in based no-
tation. If no vaiue for based is specified, the default (false)
is assumed. Optional

Space_If Positive | An indication of whether or not the sign bit of a positive in-
teger is included in the string returned. If no preference is
specified, the default (false) is assumed. Optional

Examples:

Suppose the following subtype were declared:
Subtype X is Integer Range -10..16;
Then the following would be true:

X’Extended_Width =3 om0
X'Extended_Width(10) 23 "
X’Extended_Width(2) =5 - "10000"
X'Extended _Width(10,True) = T " 104104"
X’Extended_Width(2,True) = 8  "24100004"
X'Extended_Width(10,False,True) =3 7 1o
X'Extended_Width(10,True,False) =7 —".104104"
X’Extended_Width(10,True,True) =27 " 10§164"
X'Extended_Width(2,True,True) =9 " 24100004
X'Extended_Width(2,False,True) =8 " 10000

31JULs9
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3.8.2.2.2. Enumeration Type Attributes
'Extended_Image

Usage:
X'Extended _Image(Item,Width,Uppercase)

Returns the image associated with Item as defined in Text.IO.Enumeration_10. The Text.1O
definition states that given an enumeration literal, it will output the value of the enumeration
literal (either an identifier or a character literal). The character case parameter is ignored for
character literals. (LRM 14.3.9:9) ‘

For a prefix X that is a discrete type or subtype; this attribute is a function that may have
more that one parameter. The parameter Item must be an enumeration value. The image of an
enumeration value is the corresponding identifier, which may have character case and return
string width specified.

Parameter Descriptions:

Item ' The item for which you want the image; it is pa.ssed to the
function. Reguired
Width The minimum number of characters to be in the string that

is returned. If no width is specified, the default (0) is as-
sumed. If the Width specified is larger than the image of
Item, the return string is padded with trailing spaces. If the
Width specified is smaller than the image of Item, the de-
fault is assumed and the image of the enumeration value is
output completely. Optional

Uppercase An indication of whether the returned string is in uppercase
characters. In the case of an enumeration type where the
enumneration literals are character literals, Uppercase is ig-
nored and the case specified by the type definition is taken.
If no preference is specified, the default (true) is assumed.
Optional
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Examples:

Suppose the following types were declared:
type X is (red, green, blue, purple);
type Y is (’a’, 'B’, '¢’, 'D");

Then the following would be true:

X’Extendsd Image(red) = "RED"
X'Extended_lage(red, 4) = "RED *
X’Extended_Image(red,2) = "RED"
X’Extended_Image(red,0,false) = "red"
X’Extended_Image(red,10,false) = "red ’
Y’'Extended_Image(’a’) = "igin
Y’Extended_Image(’'B’) = "B’
Y’Extended Image(’'a’,6) = Mgr ¥
Y'Extended_Image(’a’,0,true) = "igre
’Extended_Value
Usage:
X’Extended _Value(Item)

Returns the image associated with Item as defined in Text_IO.Enumeration. 1O. The Text_IO
definition states that it reads an enumeration value from the beginning of the given string and
returns the value of the enumeration literal that corresponds to the sequence input. (LRM
14.3.9:11)

For a prefix X that is a discrete type or subtype; this attribute is a function with a single
parameter. The actual parameter Item must be of predefined type string. Any leading or
trailing spaces in the string X are ignored. In the case where an illegal string is passed, a
Constraint_Error is raised.
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Parameter Descriptions:

Item A parameter of the predefined type string; it is passed to
the function. The type of the returned value is the base
type of X. Regquired

Examples:
Suppose the following type were declared:

type X is (red, éreen, blue, purple);
Then the following would be true:

X'Extended_Value("red") = red
X’Extended_Value(" green") = green
X’Extended._Value("® Purple") = purple
X’Extended._Value(® GreEn ") = green

‘Extended_Width

Usage:
X'Extended _Width

Returns the width for subtype of X.

For a prefix X that is a discrete type or subtype; this attribute is a function. This attribute

yields the maximum image length over all values of the enumeration type or subtype X.
Parameter Descriptions:

There are no parameters to this function. This function returns the width of the largest (width)

enumeration literal in the enumeration type specified by X.
Examples:
Suppose the following types were declared:

type X is (red, green, blue, purple);
type Z is (X1, X12, X123, X1234);

Then the following would be true:

X'Extended _Width =68 . "purple"
Z’'Extended_Width =5 .."X1004"
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3.8.2.2.3. Floating Point Attributes

"Extended_Image

Usage:
X'Extended _Image(Item,Fore, Aft Exp,Base,Based)

Returns the image associated with Item as defined in Text_JO.Float_IO. The Text_IO definition
states that it outputs the value of the parameter [tem as a decimal literal with the format defined
by the other parameters. If the value is negative, a minus sign is included in the integer part of
the value of Item. If Exp is 0, the integer part of the output has as many digits as are needed to

represent the integer part of the value of [tem or is zero if the value of Item has no integer part.
(LRM 14.3.8:13, 14.3.8:15)

Item must be a Real value. The resulting string is without underlines or trailing spaces.

Parameter Descriptions:

Item The item for which you want the image; it is passed to the
function. Regquired
Fore The minimum number of characters for the integer part of

the decimal representation in the réturn string. This in-
cludes a minus sign if the value is negative and the base
with the '#’ if based notation is specified. If the integer
part to be output has fewer characters than specified by
Fore, leading spaces are output first to make up the
difference. If no Fore is specified, the default value (2) is as-
sumed, Optional

Aft The minimum number of decimal digits after the decimal
point to accommodate the precision desired. If the delta of
the type or subtype is greater than 0.1, then Aft is 1. If no
Aft is specified, the default (X'Digits-1) is assumed. If based
notation is specified, the trailing '#’ is included in Aft. Op-
tional

Exp The minimum number of digits in the exponent. The ex-
ponent consists of a sign and the exponent, possibly with
leading zeros. If no Exp is specified, the default (3 ) is as-
sumed. If Exp is 0, no exponent is used. Optional

Base The base that the image is to be displayed in. If no base is
specified, the default (10) is assumed. Optional
Based An indication of whether you want the string returned to be

in based notation or not. If no preference is specified, the
default (false) is assumed. Optional
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Examples:
Suppose the following type were declared:

type X is digits 5 range -10.0 .. 16.0;
Then the following would be true:

X'Extended_Image(5.0) = " 5.0000E+00"
X’Extended Image(5.0,1) = *5.0000E+00"
X’Extended Tmage(-5.0,1) = ".5.0000E+00"
X’Extended_Image(5.0,2,0) = * 5.0E+00"
X’Extended_Image(5.0,2,0,0) ="*5.0"
X’Extended_Image(5.0,2,0,0,2) = *101.0"
X’Extended _Image(5.0,2,0,0,2,True) = "2#101.04"
X’Extended Image(5.0,2,2,3,2,True) = "241.14E+02"

‘Extended_Value

Usage:
’ X’'Extended_Value(Item)

Returns the value associated with Item as defined in Text_10.Float_IO. The Text. O definition
states that it skips any leading zeros, then reads a plus or minus sign if present then reads the
string according to the syntax of a real literal. The return value is that which corresponds to the
sequence input. (LRM 14.3.8:9, 14.3.8:10)

For a prefix X that is a discrete type or subtype; this attribute is a function with a single
parameter. The actual parameter Item must be of predefined type string. Any leading or
-~iling spaces in the string X are ignored. In the case where an illegal string is passed, a
Conastraint_Error is raised.

Parameter Descriptions:

Item A parameter of the predefined type string; it is passed to
‘ the function. The type of the returned value is the base
type of the input string. Regusred

Exainples:
Suppose the following type were declared:

" type X is digits 5 range -10.0 .. 16.0;
Then the following would be true:

X'Extended Value(*5.0%)
X’Extended_Value(*0.5E1")
X’Extended_Yalue (*2#1 014E2%)

nwann
i n n
(>R eNeo]
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'‘Extended_Digits

Usage:
X'Extended _Digits(Base)

Returns the number of digits using base in the mantissa of model numbers of the subtype X.

Parameter Descriptions:

Base The base that the subtype is defined in. If no base is
specified, the default (10) is assumed. Optional

Examples:
Suppose the following type were declared:

type X is digits S range -10.0 .. 16.0;
Then the following would be true:

X’Extended Digits - = §

3.8.2.2.4. Fixed Point Attributes

’Extendcd_lmagg

. puge:
X'Extended _Image(Item,Fore,Aft,Exp,Base,Based)

Returns the image associated with Item as defined in Text_IC.Fixed_10. The Text IO definition
states that it outputs the value of the parameter Item as a decimal literal with the format defined
by the other parameters. If the value is negative, a minus sign is included in the integer part of
the value of Item. If Exp is 0, the integer part of the output has as many digits as are needed to
represent the integer part of the value of Item or is zero if the value of Item has no integer part.
(LRM 14.3.8:13, 14.3.8:15) )

For a prefix X that is a discrete type or subtype; this attribute is a function thai.: may have
more than one parameter. The parameter Itern must be a Real value. The resulting string is
without underlines or trailing spaces.
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Parameter Descriptions:

Item

The item for which you want the image; it is passed to the
function. Reguired

Fore

The minimum number of characters for the integer part of
the decimal representation in the return string. This in-
cludes a minus sign if the value is negative and the base
with the '#’ if based notation is specified. If the integer
part to be output has fewer characters than specified by
Fore, leading spaces are output first to make up the
difference. If no Fore is specified, the default value (2) is as-
sumed. Optional

Aft

The minimum number of decimal digits after the decimal
point to accommodate the precision desired. If the delta of
the type or subtype is greater than 0.1, then Aft is 1. If no
Aft is specified, the default (X’Digits-1) is assumed. If
based notation is specified, the trailing '#’ is included in
Aft. Optional '

Exp

The minimum number of digits in the exponent; the ex-
ponent consists of a sign and the exponent, possibly with
leading zeros. If no Exp is specified, the default (3 ) is as-
sumed. If Exp is 0, no exponent is used. Optional

Base

The base in which the image is to be displayed. If no base
is specified, the defavit (10) is assumed. Optional’

Based

An indication of whether you want the string returned to be
in based notation or not. If no preference is specified, the
default (false) is assumed. Optional

Examples:

Suppose the following type were declared:
type X is delta 0.1 range -10.0 .. 17.0;
Then the following would be true:

X’Extended _Image (5.0) = ¥ 5.00E+00"
X’Extended Image(5.0,1) = '5.00E+00"
X’Extended Image(-5.0,1) = *.5.00E+00"
X’Exteaded Image(5.0,2,0) = " 5,0E+00"
X’Extended_Image(5.0,2,0,0) =" 50"
X’Exterd=d_Image(5.0,2,0,0,2) = *101.0"
X’Extended Image(5.0,2,0,0,2,True) = '2#101.04"
X'Extended Image(5.0,2,2,3,2,True) = "2#1.14E+02"

REP-1347TN-V1.1(U/68) © 1989 TeleSoft
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Extended_Value
Usage:

X’Extended _Value(Image)

Returns the value associated with Item as defined in Text.lO.Fixed. 1O. The Text_IO definition
states that it skips any leading zeros, reads a plus or minus sign if present, then reads the string
according to the syntax of a real literal. The return value is that which corresponds to the
sequence input. (LRM 14.3.8:9, 14.3.8:10)

For a prefix X that is a discrete type or subtype; this actnbute is a function with a single
parameter. The actual parameter Item must be of predefined type string. Any leading or
trailing spaces in the string X are ignored. In the case where an illegal string is passed, a
Constraint_Error is raised.

Parameter Descriptions:

Image I Parameter of the predefined type string. The type of the re-
| turned value is the base type of the input string. Required

Examples:
Suppose the following type were declared:

type X is delta 0.1 range -10.0 .. 17.0;
Then the following would be true:

X’Extended _Yalue("5.0%) = 5.0
X'Extended_Yalue("0.5E1%) = 5.0
X’Extended._Value("241.014#E2") = 5.0

'Extended_Fore } . ... -

Usage:
X’Extended_Pore(Bau,Baud) - —

Returns the minimum number of characters required for the integer part .of the based
. representation of X.
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Parameter Descriptions:

Base The base in which the subtype is to be displayed. If no base
is specified, the default (10) is assumed. Optional
Based An indication of whether you want the string returned to be

in based notation or not. If no preference is specified, the
default (false) is assumed. Optional

Examples:
Suppose the following type were declared:

type X is delta 0.1 range -10.v .. 17.1;
Then the following would be true:

X’Extended_Fore =3 .. ".10"
X’Extended _Fore(2) =6 -- ' 10001"
'Extended_Aft
Usage:
X’Extended _Aft(Base,Based)

Returns the minimum number of characters required for the fractional part of the based
representation of X.

2arameter Descriptions:

Base The base in which the subtype is to be displayed. If no base

is specified, the default (10) is assumed. Optional

Based An indication of whether you want the string returned to be
in based notation or not. If no preference is specified, the
default (false) is assumed. Optional

Examples:
Suppose the following type were declared:

type X is delta 0.1 range -10.0 .. 17.1;
Then the following would be true:

X’Extended Aft 1 —~"1"fomaol
X’Extended_Aft(2) 4 .. "0001" from 24#0.0001%
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3.8.3. P‘ackage System. The current specification of package Systex.n' is provided below.
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package System is

type Address is access integer;

type Subprogram Value is private;

type Name is (TeleGen2);

System Name : constant name := TeleGen2;

Storage_Unit : constant := 8;
Memory_Size : constant := (2 == 31) -1;

-- System.Dependent Named Numbers:

— See Table 2-2 for the values for attridutes of
- types Float and Long_Float

Min _Tat : constant := -(2 =« 31);
Max_Int : constant := (2 = 31) -1;
Max Digits : comnstant := 15;
Max_Mantissa : coanstant := 31;

0
o
=]
u
ct
]
<t

Fine Delta : 1.0 / (2 s Max Mantissa);
Tick : constant := 10.0E-.3; .

.- Other System-Dependent Declarations
subtyps Priority is integer range 0 .. 63;
Max. 0Object.Size : constant := Max Int;
Max_Record_Count : copstant := Max Int;

Max _Text I0 _Count : constant := Max Int -1;
Max_Text_I0 Field : constant := 1000;

13

-private

end Systenm;

31JULS89
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APPENDIX C

TEST PARAMETERS

Certain tests in the ACVC make use of implementation-dependent values, sach
as the maximum length of an input line and invalid file names. A tast that
makes use of such values is identified by the extension .TST in its file
name. Actual values to be substituted are represented hy names that begin
with a dollar sign. A value must be substituted for 2ach of these nanes
before the test 1is run. The values used for this validation are given
below:

Name and Meaning Value

$ACC_SIZE 32
An integer 1literal whose value
is the number of bits sufficient
to hold any value of an access
type.

$BIG_ID1 199 * '3 & '1'
an identifier the size of the
maximum inpnt line length which
is identical to $BIG_ID2 except
for the last character.

K4l

$BIG_ID2 199 x *x & 02
An identifier the siza of the
maximum input line length which
is identical to $BIG_ID1 except

for the last character.

$8I1G_1D3 100 * '} &5 '3 % 99 x 'y
An identifier the size of the
maximun input line iength which
is idenrical tn JRIG_TNA  =xecent




Mame and Meaning

for a character near the nmiddle.

$BIG_ID4
in didentifier the size of ‘the
saximum input lire length which

is identical to $BIG_TD3 wmxcent
for a character near the middl-.

$BIG_INT_LIT
ARn integer literal of wvalus 298
with anough 1lz2ading zeroes so
that it is the size of the

maximum line length.

$8IG_REAL_LIT
A universal real literal of
value 690.0 with enough leading
zeroes to be the sizz of the
maximum line length.

$BIG_STRINGL
A string 1literal vhich when
catenated with BIG_STRING2
yields the image of B8IG_TD1,
$BIG_STRING2
A string literal which when
catenated to the end of

BIG_STRING1 yields the image of
BIG_ID1.

$BLANKS
A sequence of Dblanks
characters less than the
of the maximum line length.

tventy
gsize

$COUNT_LAST
A universal
. literal whose
TEXT_10.COUNT'LAST.

integer
value is

$DEFAULT_HEH_SIZE
An integer literal whose value
is SYSTEN.MEHORY_SIZE.

$DEFAULT_STOR_UNIT
An integer literal whose value
is SYSTEHM.STOREGE_MNIT.

Value

10 'Y % A 3 ag x 'y
37 & 14 3 teage

195 % '1' & "A90,0"

Mg 100 K 'R g U

49 % '} L "1t & '™

”»

130 » '

2_147_483_rd6

2147433647




Bame and “leaning

$DEFAULT_SYS_NANE
The wvalve ~f the constant
SYSTEM.SYSTEN_MAME.

$DELTA_DPOC
A real literal «vhose <ralue is
SYSTEM.FINE_DELTA.

$FIELD_LAST
A universal intecer
literal whose ralue is
TEXT_IO.FIELD 'LAST.

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

$FLOAT_NAME
The name of a predefined
floating-point tyne other than
FLOAT, SHORT_TLOAT, or
LONG_FLOAT.

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

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

S$HIGH_PRIORITY ,
An integer literal vwhose value
is the upper bound nf the range
for the subtype SYSTEM.PRIORITY.

$ILLEGAL_EXTERNAL_FILE_BAHEL
An external file name
contains

which
invalid characters.

SILLEGAL_EXTERNAL_FILE_WAWMEZ
axternal
long.

an £ils

is

name vhich

roo

Valne

TELEGEN2

1000

NO_SUCR_TYPE

1'0_SUCH_TYOF

106_000.0

131_073.0

63

BADCHAR®" /%

/BOBAME/DIRECTORY




Name and Meaning

SINTEGER_FIRST
A universal integer 1literal
vhose value is INTEGER'FIRST.
S$INTEGER_LAST

A universal
whose value

integer ‘literal
is THTEGER'TAST.

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

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

SLES8_?5AN_DURATION_§ASE_?IRST
A universal real literal that is
less than DURATION'BASE'FIRST.

$LO¥_PRIORITY
An integer literal whose value
is the lower bound of the range
for the subtype SYSTEHM.PRIORITY.

SHANTISSA_DOC
An integer literal whose value
is SYSTEM.MAX_MANTISSA.

$MAX_DIGITS
Maximum digits supported for
floating-point types.

SHAX_IN_LEN
Maximum input line length
permitted by the implementation.

$HAR_THT
A  universal
vhose value

integer literal
is SYSTEM.MAX_INT.

SHAX_INT_PLUS_1
A universal inteder literal
whose value is SYSTE!H.HAX_INT+1.

“il‘.l‘:

-32768

-100_660.0

-131_5732.0

31

15

21474834847

"2_147_883_648
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Name and ifeaning

$MAX_LEN_INT_BASED_LITERAL
A nniversal integer  hased
literal whose walue is 2411#
with enough 1eading <eroes in
the mantissa to be MAX_IN_LEW
long.

SHAX_LEN_REAL_BASED_LITEZRAL
A universal real hased literal
whose value 1is 16:F,E: with
anough leading zeroes in the
mantissa to be HAX_IN_LEN long.

$HAX_STRING_LITERAL
A string litaral of size
MAX_IN_LEN, including the quote
characters.

SUIN_INT
A universal integer literal
whose value is SYSTE.HIN_INT.

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

SWAME
A name of a predefined numerie
type other than FLOAT, INTEGER,
SHORT_FLOAT, SHORT_INTEGER,
LONG_FLOAT, or  LONG_INTEGER.

S$NAME_LIST
A list of enumeration literals
in the type SYSTEH.NANE,
separated by commas.

$NEG_BASED_INT
& based integer litaral whose
highest order nonzevo it
falls in the sign bit
position of ‘the rapresentation
for SYSTEM.MRX_IUT.
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Name and Meaning

$NEV_MEM_SI2E
An integer literal whose =alue
is a permitted argument for
pragma MEHORY_SIZE, other than
$DEFAULT_MEM_SIZE. TIf there is
no other value, then vse
SDEFAULT _MEM_SIZE,

SWEW_STOR_MIIT
An integer literal +hose valne
is a permitted argument for
pragma STORAGE_UNIT, other than
SDEFAULT_STOR_UNIT. If there is
no other permitted value, then

use value of SYSTEM.STORAGE_UNIT.

$NEV_SYS_NAME
A value of the type SYSTEM.MAME,
other than $DEFAULT_SYS_ITAME. If
there is only one value of that
type, then use that value,

$TASK_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 vwhose value is
SYSTEM.TICK.
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WITHDRANN T®STS

Some tests are withdrawn from the ACYC hecause they do not conform to the
Ada Standard. The following 44 tests had been withdrawn at the time of
validation testing for the reasons indicated. % reference of the form
AI-ddddd is to an Ada Commentary.

a, E28005¢C This test expects that the string "-- TOP OF PAGE. =~
63" of line 204 will appear at the top of tha listing pace due
to a pragma PAGE in line 203; but line 203 contains text that
follows the pragma, and it is this that nust appear at the top
of the page.

b. A39005G This test nnreasonably expects a component clauwse to
pack an array component into a mininum size {line 30).

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

d. C97116A This test contains race conditions, and it assumes that
guards are =valuatad indivisibly. 1A conforming implementation
may use interleaved execution in such a way that the evaluation
of the gnards at linzs 50 & 54 and the =xecution of task CHANGING-
OF_THE_GUARD results in a call to REPORT.FAILED at one of
lines 52 or 56.

e. BC30098 This test wrongly expects that circular instantiations
will be detected in several compilation units even though none of
the units is illegal with respect to the units it depends on; by
4I-00256, the illegality need not be detected until execution is
attempted (line 95).

f. CD2a62D This test wrongly requires that an array object's size
be no greater than 10 although its subtype's size was snecified
to be 40 (line 137).




q.

k.

TTTRDRANN TISTS

CD2A63A..D, CD2A66A..D, CD2AT3A..D, MD2RT7A..D {16 tests] These
tests wrongly attemnt to check the size nf objects of a derived
type (tor which a 'SIZE length clause is given) by passing them
to a derived subprogram (which impliecitly converts them to the
parent type (Ada standard 3.4:14)). 2additionally, theyv use the
'SIZE length clause and attributs, wvhose interpretation is
cronsidered problematic by the W29 iRG.

CD2A81G, CN2A8IG, CVIAASHN & i, 4 oMEATLO [5 ragte] These tasts
assume that dependent tasgks will *~iwinste whils the w»ain pro-
gram executes a loop that simnly tests for task termination; this
is not the case, and the »ain prograp aay loop indefinitaly
(lines 74, 85, 36 & 96, 36 & 96, and 53, resp.).

CD2B15C & CD7205C These tests exnect that a 'STORAGE_STZE
length clause rnrovides precise rontrnl over the number of
designated objects in a collection; the Ada standard 13.2:158
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 sat of
model nupbers that are not necessarily represented in the
parent type; bhy Commentary AI-00099, ail model nnmbers of a

derived fixed-point type nust be representable valves of the
parent type.

CD50078 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] Thase 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 SYSTEH.TICR; however, by Commentary
AI-00201, it is only the expectad frequency of change that must
be at least SYSTEM.TICK--particular instances of change may be

. less (line 29).

CD7203B, & CD7204B These tasts nse the 'SIZE le¢ngth clause and
attribute, whose interpretation is rensidered oroblematic by
the VG9 ARG.

€D7205D This test checks an invalid test objective: it treats
the specification of storage to be reservad for a ‘task's
activation as though it were like the spacification of storage
for a collection.

CE21071 This tast requires that obiects of two similar scalar
types be distinguished when read from a file--PATA_ERROF is
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YITHDRAWN TESTS

expected to be raisad by an attempt to read nne object as of
the other type. However, it is not clear =2xactly how the Ada
standard 14.2.4:4 is to be interpreted; thus, this test objective
is not considered valid. (line 90)

CE3111C This test requires certain hehavior, when two files are
agsociated with the same external fils, that is not requirad by
the Ada standard.

CE3301A This test crontains several calls to END_OF_LIUE &
END_OF_PAGE that have no parametey: these calls were intended
to specify a file, not to refer to STANDARD_INPUT (lines 103,
107, 118, 132, & 136).

CE3411B This test requires that a text file's column number be
set to COUNT'LAST in order to check that LAYOUT_ERROR is raised
by a subsequent PUT nperation. But the former operation will
generally raise an exception due to a lack of available disk
space, and the test would thus encumber validation testing.
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COMPILER AND LINKER OPTIONS

References and page numbars in this Aappendix are
consistent vith compiler documentation and not with this
report.




COMPILATION TOOLS

2. COMPILATION TOOLS

This chapter discusses the commands to invoke the TeleGen2 components that are
associated with the process of compilation. The components are the compiler (invoked by the
ada command: see Section 2.1) and the linker (invoked by the ald command: see Section 2.2).

Optimization is part of the compilation process as well. In the TeleGen2 documentation
set, however, optimization is discussed separately from compilaticn. In this volume. the
commands associated with optimization (ada -O; aopt) are discussed in the “Other Tools”
chapter. (One exception is the Option Summary table below, where aopt options are included for
comparison.)

Table 2-1 summarizes the options that are used by the compilation tools. Note that several
options are common to the commands shown.
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TeleGen2 Command Summary