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CHTAPTZP

111TRODUCTIOT

This Validation Summary Report (MS) describes the exte nt to w'hich a
specific Ada compiler conforms to the ;da StAndard, AM;SI_/!TIL-STD-!8l5A.
This report explains all technical termns used within it anmd thoroiighly
reports the results of testing this compiltr using the Ad& Compiler
Validation Capability (ACVC). An Ada com~piler n'ust hue implemented
according to the Ma Standard, and any implementation-dependent features
must conform to the requirements o~f the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented that is
not in the Standard.

C Een though all validated Ada compilers conform to the 'ida Standard, it
must be understood that some differences do exist between implementations.
The Ada Standard permits some implementation dependencies--for example, the
maximum length of identifiers or the maximuin 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.-

QThe information _in this report is derived from the test results prodiirt-d
during validation testing. The validation process includes stibmitting A
suite of standardized tests, the ACVC, as inputs -to an Ada compiler And1
evaluating the results. The purpose of validAting is to Ansure 1-onformity
of the compiler to the Ad Standard by testing that the compiler properly
implements legal langua econstructs and that it identifies arid rejects
illegal language construit .The testing also identifies behavior that is~
implementation dependent, but is pariitted by the Ada Standard. Six
classes of tests are used. These tests Are designed to perform i'hecks it
compile time, at link time, nd during evxecution.

1.1 PURPOSE OF THIS VALIDATION SUL14ARY MEORT -

This VSR documents the results of the validation testing rwerfor!e1 on An
Ada compiler. Testing was carried out for the fo~llowing purposes:



*To attempt to identity Any langnagsh constrietF -iqportr.d byt the
compiler that do nlot :onforr, to the M.-h 7 '.ndard

*To attempt to identify any langitAge constrilcts not -,lpported by
the compiler but required by the Ada Standard

*To determine that the implementation-4rupendent behavior is Allow~d
by the Ada Standard

Testi.ag of thb's compiler was conducted Syit rhs F .vT ccordin~ 0
procedureb established by the Ada Joi!rt Prn~rpm l~ffice and 2dmniiter~d by
the Ada validation Organization (AVO).

1.2 USE OF THIS VALIDATION4 SUNNARY REPORT

Consistent with the national laws of the originating country, 4'he AVO may
make full and free public disclosure of this report. In the United StAtes,
this is provided in accordance vith the "rreedom of 'Information Act"
(5 U.S.C. #552). The results of this v.Alidation apply only to the
computers, operating systems, and compiler versions identified in this
report.

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

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

or trom:
IABG nbl, Abt. SZ?
Zinsteinstr. 20
D-8012 Ottobr'inn
West Germany

Questions 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 N~orth Beauregard Street
Alexandria VA 22311
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9 1.3 REFERENCEI

1. Reference Manual for the Ada Programminq Language,
ANSI/MIL-STD-1815A, February 193 and TSO 86-1981,

2. Ada Compiler Validation Procedutres And Guidelines. Ada JToint
Program Office, 1 January 1987.

3. Ada Compiler Validation Capability !-.pl ,ent~rs' r-iude, ;ofTach,
Inc., December 1986.

4. Ada Compiler Validation Capability tser'i Guide, December 1986.

1.4 DEFINITION OF TERMS

ACVC The Ada Compiler Validation Capability. The set of Ada
programs that tests the confmrmity of an d,4 compiler to the
Ada programming language.

Ada An Ada Commentary contains All infrm"ation relevant to the
Commentary point addressed by a comment on the Ada itandard. These

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

Ada Standard ANSI/NIL-STD-1815A, February 1983 and ISO 3652-1987.

Applicant The agency requesting validation.

AVF The Ada Validation Facility. The V is responsible for
conducting compiltr validations according ro procedures
contained in the Aia Compiler Validation Procedures and
Guidelines.

AVO The Ada Validation Organization. The ;vO han oversight
authority over all AVF practices for the purpose of
maintaining A uniform rrocess for validation of Ada
compilers. The AVO provides administrative and echnical
support for Ada validations to ensure consistent practices.

Compiler A !rocessor for the Ada language. In the context of this
report, a compiler is any language processor, including
cross-compilers, translators, And intirpreters.

Failed test An ACVC test for which the compiler generates a rtsiilt 'hAt

demonstrates nonconformity to the Ada Standard.

Nost The computer on wlii-h the rompil.r resides.



Inapplicable An ACVC test that uses feabires )f e angtu ge that a
test compiler is not required to support or 'ray legitimately

support in a way other than thq one expected by the rest.

Passed test An ACV" test for which a compiler jenerates he -xpected
result.

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

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

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

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

1.5 ACVC TEST CLASSES

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

Class A tests ensure the successful compilation and execution of legal 'da
programs with certain language constructs which cannot be verified at run
time. There are no explicit program components in a Class A test to check
semantics. For example, a Class A test checkg that reserved words of
another language (other than those Already reserved in the Ada language)

are not treated as reserved words by an Ada compiler. A Class A test is
passed if no errors are detected at compile time and the program executes
to produce a PASSED message.

Class 5 tests check ttat a compilar 4etects illegal language ,
Class B tests are not executable. rach test in this olAss is compil--d and
the resulting compilation listing is examined to -;erify that every qynt;x
or semantic error in the test is detected. A Mass B test is p~ssed if
every illegal construct that it cont-ins is detected by the compiler.
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Class C tests check the run time system tm ons'ire that legal Ada programs
can be correctly compiled and executed. Each Class C test 4s self-rhecking
and produces a PASSED, FAILED, or NOT APPLICABLE message indicating the
result when it is executed.

Class D tests check the compilation and -xecution o.apacities of a compiler.
Since there are no capacity requiremenrs placed on a ct1piler by the Ada
Standard for some parameters--for -xample, he number cf identifiers
permitted in a compilation nr fhe nltber of units in e library--a compiler
may refuse to compile a Class D test and still be a conforming compiler.
Therefore, if a Class D test fails to co'pile because the capacity of the
compiler is exceeded, the test is classified as inapplicable. If a Class D
test compiles successfully, it is self-,:hecking and produces a PASSFED or
FAILED message during execution.

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

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

Two library linits, the packagG REPORT and the procedure CfECKILE, support
the self-checking faatures of the executable tesots. The package REPORT
provides the mechanism by which executable tests report PASSED, FAULD, or
NOT APPLICABLE results. It also provides a set of identity functions used
to defeat some compiler optimizations allowed by the Ada Standard that
would circumvent a test objective. The procedur3 CHECfKILE is ,tsed to
check the contents of text files written by some of the Class C tests for

Chapter 14 of the Ada Standa:4. Tlie ope ration of RETOPT and CHECKJTLE is
checked by a set of executable tests. These tests roduce messages that
are examined to verify that the units are operating correct1y. If these
units are Aot operating correctly, then the validation is not attempted.

The text of each test in the ACvW follows conventions that ire intended to
ensure that -the tests are reasonably portable vithont rXnification. 'or
example, the tests make use of only the basic set of 55 characters, contain
lines with a maximum length of 72 characters, use small numeric value-, 'irdtosts. No-ever, ioe resrs contain ,aluts that require the test t bt

-I * L
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customized according to implementation-specific ualues--for .'xamplr, in
illegal file name. A list of the values used for this validation is
provided in Appendix C.

A compiler must correctly rrocess each mf the tests in the suite And
demonstrate conformity to the Ada Standard by either meeting the pass
criteria given for the test or by showing that the test is inapplicable to
the implementation. The applicability of a test to an implementation is
considered each time the implementation is validated. A test that is
inapplicable for one validation is not necessarily inapplicable for a
subsequent validation. Any test that .ras ,determined to contain an illegal
language construct or an erroneous language ronstruct is withdrawn from the
ACVC and, therefore, is not used ir testing a compiler. The tests
withdrawn at the time of this validation are given in Appendix D.
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CONFIGURATION tI1rORMAT!ON?

2.1 CONFIGURATION TESTED

The candidate compilation system for this tralidation was ested tinder the
following configuration:

Compiler: TeleGen2 Ada Development System

Version 1.4

ACVC Version: 1.10

Certificate Number: !89112611.10221

Host Computer:

Machine: Nevlett-Packard 9000/340

Operating System: HF/U% 6.5

Memory Size: 16 NegaBytes

Target Computer:

Machine: Motorola t4VX133A-20 (MC68020)

Operating System: bare machine

Memory Size: I NevaBytes
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2.2 I PLEMENTATION CHARACTERISTICS

One of the purposes of validating compilers is to determine the behavior of
a compiler in those areas of the Ada Standard that permit implementations
to differ. Class D and E tests specifically check for stch implemontation
differences. Rowever, tests in nther ,7lasses also charact,.ize an
implementation. The tests deronstrate the following characteristics:

a. Capacities.

1) The compiler correctly processes a crompilation
containing 723 variables in the same declarative part. (S-e
test D29002K.)

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

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

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

b. Predefined types.

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

c. Expression evaluation.

The order in vhi 5h expressions*,ar evalu4ted and the time a .which
constraints are checked art not defined by'the languAfje., While
the ACVC tests 4o not specifically attempt to determine 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 *alue is
checked for membership in a component's subtype. (See test
C32117A.)

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

3) This implementation uses no extra bits for extra precision
and uses no extra bits for extra range. (See test C35903A.)
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4) t1UIKERICERROR is raised for largest integer compArison .4nd
membership tests and no exception is raised for pre-riefined
integer comparison And membership tests when an integer
literal operand in a comparison or ;'e.mership test is outside
the range of the bAse type. ISee test C~152321.)

5) NUIERCJRROR i s raised .lp .4 1 terRl orprind i n A
fixed-point comparison or membership test is outsi. the ringe
of the base type. (See test C45251;.)

6) Underfiow is gradual. (See resrs ?45524A..7 (It tests).)

d. Rounding.

The method by which v~alv'es are rrnupdei in lype conuorctions is not
defined by the language. While the ACVC '.ests do not specifically
attempt to determine the method of rounding, the tlest results
indicate the following:

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

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

3) The method used for rounding to integer in static universal
real expressions is round away from zeri. (See test M4OW4.)

e. Array type.

An implementation is allowed to raise NUMERIC-ERRO. or
COfSTRAINT-ERROR for an array having a 'LENGTH that exceeds
STAT4DARMINlTEGER'LAST and/or SYSTEM. MAXIN1;T. For .Ili$
implementatlion:

1) Declaration of an array type or subtype declaration with more
than SYSTEI4.IAXINT components raises flUERIC ERFOR for a
two 4imensional array subtype where the large dimension is the
second one. (See test C36003A)

2) CONSTRAINTJRROR is raised when 'LENGTH is applied to an
array type with IIITEGER'LAST + 2 components. (See test
C36202A.)

3) NUMlERIQERROR is raised wt~an A n array type with
SYS1'E,*.4AX3NT + 2 components is declared. (See~ test
C362fl2.)
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4) A packed BOOLEAN array havinq a 'T.=PRTN exceeding ?iTFGER'LAST
raises no exception. (See test C52103X.)

5) A packed two-dimensionAl BOOLEAFT Array with ,lore than
ITEGER'LAST components raises CONSTRAINT - RRnR when th'
length of a dimension is calculAted And eAceeds THTEGER'LMT.
(See test C52104Y.)

6) in assigning one-dimensional Array types, the expression is
evaluated in its entirety before CONSTRAINT ,RFOR is
raised when checking whether the expression's subtype is
compatible with the target's subtype. (See test C52013A.)

7) In assigning two-dimensional array types, the expression
is not evaluated in its entirety before CONSTRNT-ERROR is
raised when checking whether the expression's subtype is
compatible with the target's subtype. (See test 0,52013A.)

8) A null array with one dimension of length greater than
IHTEGER'LAST may raise IT1MERTICjPlOR or rOI;STRAINTRROR
either when declared or .ssigned. ;lternatively, an
implementation may accept the declaration. However, lengths
must match in array slice assignments. This implementation
raises no exception. (See test S521037.)

f. Discriminated types.

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

g. Aggregates..

1) In the evaluation of a multi-dimensional aggregate, the test
results indicate that index subtype chec :s are
made as choices are evaluated. (See tests C43207A and
C43207B.)

2) In the evaluation of an aggregate containing subaggregates,
not all choices are evaluated before being checked for
identical bounds. (See test E432123.)

3) CONTRAINTERROR is raised after all choices are
evaluated when a bound in a non-null range of a non-null
aggregate does not belong to an index subtype. ( test
E432118.)
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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 thosa units which instantiate it. As allowed by IA-408/l1, 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.)

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

3) Generic library subprogram specifications and bodies can
be compiled in separate compilations. (See test
CAl012A.)

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

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

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

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

8) Generic library package specifications And bodies can
be compiled in ieparate compilatjons. (S.e tests
BC3204C and BC3205D.)

9) Generic unit bodies ?nd thsir ublnips can be
compiled in separate compilations. (See test C;3011A.)

J. Input and output.

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

2) The package DIRECTIO cannot be instantiAted with uncon-
strained array types or record types with discriminants with-
out defaults. (See tests AE21OlN, 7E2401D, and EE2401G.)

3) Hodes I4TUILE and OU"rTFILE are supported for SEQUE 'IAL..IO.
(See tests CE2102D..E, CE2102t, and C72102P.)

4) Hodes INTFILE, OUTJILE, and INOUTFILE are stpported for
DIRECT_1O. (See tests CE2102F, CE2102I..J (2 tests), CE2102P,
CE2102T, and CE2102V.)

5) Modes INJILE and OUTJILE are supported for text files.
(See tests CE3102E and CE31021..K (3 tests).)

6) RESET and DELETE operations are supported for
SEQUENTIAL_IO. (See tests CE21O2G and CE2102X.)

7) RESET and DELETE operations are supported for DIRECT70.
(See tests CE2102K and CE2102Y.)

8) RESET and DELETE operations are supported for text
files. (See tests CE3102F..G (2 tests), CE3104C, CE311OA, and
CE3114A.)

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

10) Temporary sequential files are given names and not
deleted when closed. (See test CE2108A.)

11) Temporary direct files are given names and not deleted whol
closed. (See test CE2108C.)

12) Temporary text files are given names "nd not Aeleted
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when closed. (See test CE3112A..

13) More than one internal file can be Associated with
each external file for ioquential files when reading
only. (See tests CE2107A..E (5 testg), CE2102L, C!21105, And
CE211D.)

14) Hore than one internal file -n be Rssociated 1ih
each external file for direct fil-s when readino only. t(ee
tests CE21OTF..H (3 tests), rE211011 And CE21I1H.)

15) More than one -internal file can be Asociated with
each external file for text files when reading only (See
tests CE3111A..E (5 tests), rE3114B, .nd rE3115A.)
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TEST INFORHATION

3.1 TEST RESULTS

Version 1.10 of the ACVC comprises 3717 tests. tUhen this compiler was
tested, 44 tests had been withdrawn because of test errors. The AVF
determined that 314 tests were inapplicable to this implementation.
All inapplicable tests were processed Anring vliclatinn testing except for
201 executable tests that use floating-point precision exceeding
that supported by the implementation. !odifications to the code,
processing, or grading for 13 tests "ere required to successfully
demonstrate the test objective. (See section 1.6.)

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

3.2 SM-.1ARY OF TEST RESULTS BY CLASS

RESULT TEST CLASS TOTAL
A 8 C D 7 L

Passed 127 1129 2018 17 23 45 3359

Inapplicable 2 9 297 0 5 1 314

Withdrawn 1 2 35 0 6 0 44

TOTAL 130 1140 2350 17 34 46 3717



1.3 SUMMARY OF TEST RESULTS BY CHAPTER

PStULT TEST CHAPTTR TOTAL
2 3 4 5 6 11r i 12 11 14

Passe4 198 573 54 245 172 99 160 .32 132 16 710 34n 278 3359

V/A 14 76 136 3 0 n C 0 0 , .19 43 314

Idrn I i 0 0 0 0 0 0 0 i 15 4 44

TOTAL 213 45O 680 248 172 99 166 '14 137 36 253 '04 25 3717

3.4 WITHDRAWN TESTS

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

E28005C A39005G B97102E C97116A C300 C2A62D
CD2A63A CD2A63B CD2A63C CD2A63D rD2AA6; CM2A66
CD2A66C CD2A66D CD2A73A CD2A73B CM2A73C CD2A73D
CD2A76A CD2A76S CD2A76C CD2A7AD CD2A81G CD2A83G
CD2A84N D2A4M CD50110 CD2B15C CD7205C CD2DlI9
CD007B ED7004B ED7005C ED7005D ED700C ED7006D
CD71O5A CD7203B CD7204B 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 compilers because they nake us4 of featura
that a compiler is not required by the Ad& Standard to support. Others may
depend on the result of another test that is either inapplicable or
withdrawn. The applicability of a test to an implementation is cnnsid~ced
each time a validation is attempted. 4 test that is inapplicable for one
validation attempt is not necessarily inapplicable for a mbsejuent
attempt. For this validation attempt, 314 tests werA inapplicable for

a. The following 201 tests are not ipplicable because they hOve
floating-point type declarations requiring more digits than
SYSTEMX.AXDIGITS:

C24113L..Y (14 rests) C35705L..Y (14 tests)
C35706L. .7 (14 tests) C35707L..7 (14 rests)
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C357e181..Y (14 tests) C35802L..Z (15 tests)
.45241L..Y (14 tests) C45321L..Y (1.4 tests)
C45421L..Y (14 tests) C45521L. .: (15 tests)
C45524L..Z (15 %lasts) C45621L. .Z (1.5 tests)
C45641L..Y (14 tests) 4746012L. .Z (15 tosts)

b. C355081, risso8J, mw5OR, an4 C355OAT ;-re not applicAble because
they include 4numeration rrepresentation el1ivises fo~r SOOLEAN types
in which the repreRentatlion -Rlukts ;z., mther thani (FALSE n) 0,
TRUE a) 1.). Under the terms mf ;T-AnTVI, !:his ii loaentation is
not required to support such representation clauses.

c. C35702A and 986001T are not applicable because this inplementation
supports no predefined type SNORT.YLOAT.

d. The following 16 tests are not Applicable because this
implementation does not support a predefined type SHORTITN'rbGI:

C45231B C45304B C456044B C455039 C45504B
C455041 C456118 C45613B C45614B W46318
C456328 B52004E CSSB07B B55BO9D B86001V
CD7101EJ

e. C45531M..? (4 tests) and C4S5121..P (N tasts) are not Applicable
because thoy acquire a value of SYST!Kt4AXj4AIJ~TT33A greater than
32.

f. C86001? is not applicable because, for this implementation, the
package TEXT!O0 is dependent upon package SYSTEM. These tests
recompile package SYSTEM, making package TEXT TO, and
hence package REPORT, obsolete.

g. 36O1X, C45231D, And CD7101G are not applicable becxmse thiq
implementation does not support any predefined integer type with a
name other than INhGER, LONGIjNTIGER, or SHOR1'_INTEGER.

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

i. B8600lZ is not applicable because this implementation supports no
predefined floating-point type with a name other than FLOAT,
LONGJLOAT, or SHORTJLOA?.

J. CA2009C, CA2009F, DC3204C and BC3205D are not applicable because
this implementation creates a dependence between A generic body
and those units which instantiate it (See Section 2.2.i and
Appendix F of the Ada Standard).

kc. LA3004B. EA3004D, and CA3004F are not applicable becau~e thiis
implementation Aoes not support pragma IPLINST f or l.ibrary



TST TIMPATIn

functions.

1. CD1009C, CD2A41A..B (2 tests), CD2A41E and CD2A42A..J (10 teqts)
are not applicable because of restrictions on 'STZE 1-enqtb rlauses
for floating point types.

m. CD2A6lI..J (2 tests) are not applicRble because nt rpstrictions on
'SIZE length clauses for array types.

n. CD2A84B..I (R tests) and Cv2A84K..L (2 tests) ,re not pplicable
because of restrictions on 'SIZE length rlauses for i-A types.

o. CD4041A is not applicable because mf restrictions on record
representation clanses with 32 bit alignment.

p. AE2101C, ZE2201D, and EE2201E ise instantiations of package
SEQUENTIAI,_rO with unconstrained array types and record types with
discriminants without defaults. These instantiations are rejected
by this compiler.

q. A12101, EE24OID, and EE2401c use instantiations of package
DIRECTTO with ,nconstrained array types and record types with
discriminants without defaults. These instantiations are rejected
by this compiler.

r. CE2102D is inapplicable because this implementation supports
CREATE with I1JIL mode for SEQUENTIALIO.

s. CE2102E is inapplicable because this implementation supports
CREATE with OUTJILE mode for SEQUENTALIO.

t. CE2102F is inapplicable because this implementation supports
CREATE with INOUTYTLE hode for DIRECT_TO.

u. CE21021 is inapplicable because this implementation supports
CREATE with INJILE mode for DIRECTTO.

v. CE2102J is inapplicable because this implementation supports
CREATE with OUTJILE mode for DIRECTJO.

w. CE210214 ia inapplicable because this impleentation supports OPEN
with rNFILE mode for SEQUENTIAL_TO.

x. CE21020 is inapplicable becase this implementation supports RESET
vith INFILE mode for SEiLTIALTO.

y. CE2102P is inapplicable because this ifplementation supports OPEN
with OUT-FILE mode for SEQUENTIAL-TO.

z. CE21O2Q is inapplicable because this iplimentation supports FTSET

[ __ ---------- _------~-- ~ __ __ __,_



with OUTJILE mode for SEQtUTETTALIO.

aa. CE2102R is inapplicable because this implementation supports OPEN
with INOUT FILE mode for DIRECTTO.

ab. CE2102S s inapplicable because this i:plementation supports RESET
with INOUTJFILE mode for DIRECT_10.

ac. CE2102T is inapplicable because this implementation slpports OPEN
with ITHFILE mode for DIRECTIO.

ad. CE2102U is inapplicable because this implementation sipports RESET
with INJILE mode for DTRECT_O.

ae. CE21O2V is inapplicable becatise this implementation vipports OMEN
with OUTFILE mode for DIRECT-TO.

af. CE21021? is inapplicable because this implementation supports M!SET
with OUTFILE mode for DIRECTJO.

ag. CE21OT7..E (4 tests), CE2107L, CE2110 , and CE2I1!D are not
applicable because multiple internal files :annot be associated
with the same external file when one mr more files is writing
for sequential files. The proper oxception 4. raised when
multiple access is attempted.

ah. CE2107G..H (2 tests), CE211OD, and CE2111H are not applicable
because multiple internal files cannot be associated with the same
external file when one or more files is writing for direct files.
The proper exception is raised when multiple access is attempted.

ai. CE3102E is inapplicable because text file CREATE with TilTFIE "ode
is supported by this implementation.

aj. CE3102F is inapplicable because text file RESET i- slipporte4 by
this implementation.

ak. CE31020 is inapplicable because text file deletion of an external
file is supported by this implementation.

al. CE31021 is inapplicable because text file MATE uith OUT TILE
mode is supported by this implementation.

am. CE3102J is inapplicable because text file OPEN with IFTLE mode
is supported by this implementation.

an. CE31O2K is inapplicable because text file OPEN with OUTFILE qod".
is supported by this iplementation.

ao. CE311!, CE3111D..E (2 tests), CE31i4B, and CE311SA are not
applicable because mulLiple internal files ,annot ;i , ,i.,ed



with the same external file when one or -ore files is writing for
text files. The proper exception is raised when 'ultipl access
is attempted.

3.6 TEST, PROCESSIT;4, AND EVALUATIOT !nFDFICATIOTIS

It is expected that some tests will r~qtiirA 'edifications of code,
processing, or 4valuation in ,rder o ,--ersate for 1-litimate
implementation behavior. Modifications are nade by the A*V in -'-c4- here
legitimate implementation behavior prevents the -uccessfi,, -mrpl-tion of an
(otherwise) applicable test. Examples of S u ,irhtions i nclude:
adding a length clause to alter the ,lefault size of a collection, splitting
a Class B test into subtests so that ill errors Ar. ,ietectod; and
confirming that ressages produced by an executable test demonstrate
conforming behavior that was not Anticipated by the test tuch as raising
one exception instead of another).

Modifications were required for 13 tests.

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

871001S B71001K R71001Q 371001' S306WA B3006B
BA3007B BA3008A BA3008B 8A3013A (A And 7H)

Tests C34005G, C34005J and C34006D returned the result ?AILED because of
falre assumptions that an element in an array or a record type may not be
represented more compactly than a single object of that type. The XVO 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 Prevalldation

Prior to validation, a set of test results for ACVC Version 1.10 produced
by the TeleGen2 Ada Development System for a computing -ystem based on
the same instruction set architecture was submitted to the AVF by the
applicant for review. Analysis of these results demonstrated that the
TeleGen2 System successfully passed all applicable tests, and it
exhibited the expected behavior on all inapplicable tests. The applicant
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 Ada Development System usinq ACVC Version 1.10
was conducted on-site by a ',alidcAtion tea-i from he A v. 1i
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configuration in which the testing was performed is describetd by the
following designations of hardware And software components:

Host: Hewlett-Packard 9000/340
under HP/UX 6.5

Target: Motorola IM IE133A-20 (IMC8020)

bare machine

Communication Network: RS 232

A cartridge containing the customized test suite ins loaded onto a SUN-3
and transferred via Ethernet to an intermedidte rompitter whose disks were
accessible via Ethernet for the host computer. Results were collected on
the host computer and transferred vi;b Tthotrnet to upt Another 1omputer
for evaluation and archiving.

The compiler was tested using command scripts provided by TeleSoft
and reviewed by the validation team. The tests were compiled ssing the
command

ada -O D (filenames

and linked with the cnti.

aid -a (options filn> (main unit)

The -L qualifier was added to the compiler call for class 1, qxpinded and
modified tests. See Appendix E for explanation of compiler and linker
switches. The (options file) contained a specification of memory addresses
for the target computer.

Tests were compiled, linked, and exectted (as appropriate) using one rom-
puter. Test output, compilation listings, and job logs weve captured on
cartridge and archived at the AVF. The listings 4xamied on-site by the
validation team were also archived.

3.7.3 Test Site

Testing was conducted at TeleSoft, San Diego, USA, and was completed on
26 November 1989.

__________________
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TeleSoft has submitted the followinj Declaration of Confnrmance concerning
the TeleGen2 Ada Development System.



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: 1.4

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/MIL-STD-1815A. All certificates and registrations for Ada
language compiler(s) listed in this declaration shall be made only in the owner's corporate
name.

Date:___
TELESOFT

# Raymond A. Parra, Vice President 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 final Validation Summary Report. I declare that all of the Ada language compilers
listed, and their host/target performance are in compliance with the Ada Language
Standard ANSI/MIL-STD-1815A.

.(k. (_ [.:?'f . 1~r J Date:_________

Ra. VarELESOFT'Raymond A. Parra, Vicid) resident and General Counsel



APPENDIX F O~F 'HE Ada. 9T-nR

The only allowed implementation dependenci-es 4?or. -sronl to
implement at ion-dependen t pragnas, to t.,ertain -achine-dtartandent oonkrentions
as mentioned in chapter 13 of the Ada qtn~A a tn cert~in Allowed
restrictions on representation clauses. The implenentation-dependent
characteristics of the TeleGen2 Ada Development Syster, as described in
this Appendix, are provided by 'releSoft. Unless specifically noted
otherwise, references in this appendix are io o-piler . Inoiimentation aknd
not to this report. Implementation-specific -'c'rtions of the package
STANDARD, which are not a part of Appendix F, are:

package STANDARD is

type INTEGTR is range -32768 .. 32767;
type LONGINTEGER is range -2147483648 .. 2147483647;

type FLOAT is digits 6 range -1.70141E+38 .. 171!+8
type LONGYLOAT is digits 15

range -8.98846667431158E+307 .. 3.98R4656743115a!T+307;

type DURATION is delta 2#1.0#E-14 range -36400.0 .. 86400Je;

end STANDARD;
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LRM ANNOTATIONS

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 LRMI 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 implemenited by the current release of I
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 2.11 Character Set. The host and target character set is the ASCII character set.

[LRM 2.21 Lexical Elements,Separators, and Delimiters. The maximum number of
characters on an Ada source line is 200.

[LRM 2.81 Pragmas. TeleGen2 implements all language-defined pragmas except pragma
Optimize. If pragma Optimize is included in Ada source, the pragma will have no effect.
0-timization is implemented by using pragma Inline and the optimizer. Pragma Inline is not
-a3ported 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 source/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 3.5.1] Enumeration Types. The maximum number of elements in an enumerationye - 277 'rU;. - Le.
tpe ~s 32 .... mxiu, can be realized only if generation of the image table for the type

has been deferred, and there are no references in the program th:.,, would cause the image table Co
be generated. Deferral 6f image table generation for an enumeration type, F, is requested by the
state,. ent:

pragma Images (P, Deferred);

Refer to "Implementation-Defined Pragmas," in Section 3.8.1, for more information on pragma
Images.
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ILRM 3.5.4] Integer Types. There are two predefined integer types: Integer and
LongInteger. 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 I Typ
Attribute Integer LongInteger

'First -32768 -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 LongFloat

Attribute ,VType
Float Long.Float

'Machine-Overflows TRUE TRUE
'Machine..Rounds TRUE TRUE
'Machine..Radix 2 2
'Machine.-.Mantissa 24 53
'Machine-Emax 127 1U23
'Machine-Emin -125 -1021

'Mantissa 21 51
'Digits 6 15
'Size 32 64

'Emax 84 204
'SafeEma,. 125 1021

'Epsilon 9.53674E-07 8.88178E-16
'Safe-Large 4.25253E+37 2.24711641857789E+307
'Safe-Smal 1.17549E-38 2.22507385850721E-308
'L arg e 1.9342,E+25 2.57100081438E+61
'Small 2.58494E-26 1.99469227433161E-62
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3.1. LRM Chapter 4 - Names and Expressions

(LRM 4.101 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 9.6] 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 9.81 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 9.111 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 10.11 Compilation 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.
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3.7. LIM 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 implemented 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, except 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, except 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.

13.6 Change of Rcprcention Supported, except for types with record representa-

tion clauses.

Continued on the next page-
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Table 3-4. Summary of LRM Chapter 13 Features for TeleGen2 (Contd)

Continued from the previous page ....

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 except that:
'Address for packages is unsupported.
'Address of a constant yields a null address.

.3.7.3 Representation Attributes of See Table 3-2.
Real Types

13.8 Machine Code Insertions Fully supported. The TeleGen2 implementation
defines an attribute, 'Off set, 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 implementation and use of
machine code insertions.

13.9 Interface to Other Pragma Interface is supported for Assembly, C,
Languages UNIX, and Fortran. Refer to "Interfacing 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

13.10.2 Unchecked Type Conver- Supported except 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 I bit for a component of a packed Boolean array. The first figure illustrates
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 := (True,False);

MSB LSB
7 0

0 1 Element 0
0 0 Element 1

-- Packed Boolean array: -

Packed Bool Arr Type is array (Natural range 0..6) of Boolean;
prga fack-(Packed Bool Arr Type);
P B Arr: Packed BooT Arr Typ7e := (P B Arr(O) => True,

P-Ur(S) =>"True, others => Fal;eT;

MSB LSB
Bit: 15 0

1 1010101 o 1 0

Element: 0 1 2 3 4 5 6 (unused)

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 elements 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 0 .. 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 0 .. 2) of Boolean;
pragma Pack (A3);

type Alec is
record

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

end record;
pragma Pack (A-Rec) ;

Rec : ARec;

begin
Rec.One :f ( 0 => True, 1 => False, 2 => False,

3 => False, 4 => True, 5 => False,
6 => False, 7 => False, 8 => True);

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

end RepProc;

3.7.2. (LRM 13.21 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) Speclfying 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 declared object of type Nibble will be aligned on
a storage-unt boundary, 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 AccType, a length clause for a
collection allocated using Acc.Type objects might look like this:

for Acc-.Type'StorageSize use 64;.

In TeleGen2, the above length clause allocates from the heap 64 bytes of contiguous memory for
objects created by AccType 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 Size

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 requiring 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.

Size Expressions

Instead of specifying an integer in the length clause, you can use an expression to specify stor-ige
for a given number of objects. For example, suppose an access type Dict._Ref references a record
Svynbol.Rec containing. five fields:
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type Tag is String(1..8);

type SymbolRec;
type Dict_Ref is access Symbol._Rec;

type SymboL.Rec is
record

Left : Dict.Ref;
Right : Dict--ef;
Parent : Dict..-Ref;
Value : Integer;
Key : Tag;
end record;

To allocate 10 SymbolRec objects, you could use an expression such as:

for Dict.Ref'StorageSize use ((SymboL.Rec'Size * 10)+20);

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

In another implementation, Sy'nbol.Rec might be a variant record that uses a variable
length for the string Key:

type SymbolRec(Last : Natural :=O) is
record
Left : Dict.Ref;
Right : Dict.-Rei;
Parent : Dict.-Ref;
Value : Integer;
Key : String(l..Last);

end record;

In this case, SymbolRec objects would be dynamically sized depending on the length of the
string for Key. Using a length clause for DictRef as above would then be illegal since
Symbol.Rec'Size cannot be consistently determined. A length clause for SymbolRec objects, as
described in (a) above, would be illegal since not all components of Symbol.Rec are static. As
defined, a Symbol.Rec object could conceivably have a Key string with Integer'Last number of
characters. •

3.7.2.3. (c) Specifying Storage for Task Activation: T'StorageSize. 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 denote- the first namcd ubt pe of a fdxed
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'Smali = 0.25 .. A power of 12

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 reitricted to mods 1 and 2, byte and word aligned.

* Bits are ordered right to left within a byte.

• Components may cross word boundaries.

Here is a simple example showing how the layout of a record can be specified by using
representation clauses:

package RepspecExample is
Bits : constant*:= 1;
Word : constant := 4;

type Five is range 0 .. 16#1F#;
type Seventeen is range 0 .. 16#1FFFF#;
type Nine is range 0 .. 511;

type RecordLayoutType is record
Elementl : Seventeen;
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Element2 : Five;
Element3 : Boolean;
Element4 : Nine;

end record;

for Record-LayoutType use record at mod 2;
Elementi at O*Word range 0 .. 16;
Element2 at O*Word range 17 .. 21;
Element3 at O*Word range 22 .. 22;
Element4 at O*Word range 23 .. 31;

end record;

Record-Layout : RecordLayoutType;
end Repsp,-..Example;

3.7.5. [LRM 13.S] 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 MC68OxO 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-Integer,System.Address);

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 w'thed when using
address clauses.

with System;
with Unchecked-Conversion;
procedure HardwareAccess is

function Addr is new Unchecked-Conversion (LongInteger, System.Address);
Hardware-Register : integer;
for Hardware..Register use at Addr (16#FFO000#);

begin

end Hardware-Access;

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

Obj: Some.Type := <init..expr>;
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 when 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
un.rigned byte (8 bits) are packed, one component per byte. Furthermore, such components are
referenced in generated code by MC68OxO byte instructions. The following example indicates
how these facts allow access to hardware byte registers:

with System;
with UncheckedConversion;
procedure Main is

function Addr is new UncheckedConversion (LongInteger, System.Address);
type Byte is range -128..127;
EW..Reg.; : array (0..1) of Byte;
for HWRegs use at Addr (16#FFF310#);

Status-Byte : constant integer := 0;
NextBlockRequest: constant integer := 1;
Request-Byte : Byte := 119;
.Status : Byte;

begin
Status := HW..Regs(StatusByte);
HWRegs (Next..lock..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. Longnteger'Last is 16#TFFFFFFF#,
but there are certainly addresses greater than Long.Integer'Last. Those addresses with the high
bit set, such as FFFA0000, cannot be represented as a positive long integer. Thus, for addres-ses
with the high bit seC, 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(-16#00060000#).

3.7.6. [LRM 13.61 Change of Representation. TeleGen2 supports changes of
representation, except for types with record representation clauses.

3.7.7. [L1LM1 13.7] The Package System. The specification of TeleGen2's implementation
of package System is presented in the LRM Appendix F section at the end of this chapter.

3.7.8. (LRM 13.7.21 Representation Attributes. The compiler does not support 'Addrel--
for packages.

3.7.9. [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 13.81 Machine Code 1Imertiois. 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 13.91 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 13.101 Unchecked Programming. Restrictions on unchecked programming
as it applies to TeleGen2 are listed in the following paragraphs.

[LRM 13.10.2] 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. LILTM 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.
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Table 3-5. LRM Appendix F for TeleGen2

(1) Implementation-Dependent Pragmas (a) Implementation-defined pragmas: Comment,
Linkname, Images, and No.-Suppress (Section
3.8.1).

(b) Predefined pragmas with implementation-
dependent characteistics:

" 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.

Other supported predefined pragmas:
Controlled Shared Suppress
Elaborate

Predefined pragmas partly supported (see Sec-
tion 3.1):
Memory-Size Storage-Unit SystemName

Not supported: Optimize

(2) Implementation-Dependent Attri- 'Offset. 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.image
'ExtendedVa/lne
'ExtendedWidth
'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

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

--- Continued from the previous page ---

(5) lIn;,ementcion-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.

(T) Restrictions on Unchecked Conver- fSummarized in Table 3-4.

(8) Im plemen tation- Dependent Charac- 1. In TextJO0, the type Count is defined as follows:
teristics of the I/O Packages. type Count is range O..System.Max Text-O...Count;

- or O..MaxInt-I OR O..2...147483.A46

2. In Text-1O, the type Field is defined as follows:
subtype Field is integer range
System.Max-.Text-O...Field;

3. In TextJO0, 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. SequentialO and Direct1O cannot be instan-
tiated for unconstrained array types or discrim-
inated types without defaults.

5. The! standard library contains preinscantiated
ve'rsions of Text2!O.IntegerJIO for types Integer
and Long-Integer and of TextJIO.Float-1O for
types Float and Long-..Float. We suggest that

- YOU Use the following to eliminate multiple in-
standtiaions of these packages:

Integer-.Tex-O
LongiJnteger-.Tex-1O
Float-.Text-1O

Long-.Float-.Text-1O

3.8.1. Implemnentation-Deflned Pragmas. There are four implementation-defined pragmas
in TeleGen2: praginas Comment, Linkname, Images, and No-.Suppress.

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

pragma Comment (<string-Jiteral>)
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where "<stringiliteral>" 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 Intelrface 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>, <stringUteral>);

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:

proceduze Dumy..Access( Dcmy-.Arg : System.Address );
pragma Interface (assembly, Iumy...Access );
pragma Linkname (DummyAccess, '-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
location of each literal within the image table. The length of the index table is therefore the sum
cf the lengths of the literals of thc enumeration type; the length of the index table is one greater
than the number of literals.

The syntax of ;his pragma is:

pragma Images(<enumeration..type>, Deferred);
- or-

pragma Images(<enumerationlype>, Immediate);

The default, Deferred, saves space in the literal pool by not creating image and index tables for
an en!jmeration 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 ca :, using either
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pragma Images(<enuneration 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. Pragna 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 Suppress 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 at the command level, by compiling the file 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 0verVie 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 Attributes.

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 TextIO 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 a 4 - 1low control of the format of the output
string.

2. Extended attributes are defined for all scalar types, including 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: 'Extendedrmage, 'Extended-Value, 'ExtendedFore,

'Extended-Aft

The extended attributes can be used without the overhead of including TextO in the
linked program. Below is an example that illustrates the difference between instantiating
TextIO.FloatIO to convert a float value to a string and using Float'Extended-Image:

with Text.IO;

function Convert-To-String ( Fl : Float ) return String is

TempStr : String ( 1 .. 6 + Float'Digits );

package Flt-IO is new Text.IO.FloatIO (Float);

begin

FltLO.Put ( TempStr, F1 );
return Temp-Str;

end ConvertToString;

function ConvertToStrinNoTextIO( F1 : Float ) return String is

begin

return Float'ExtendedImage ( F1 );

end ConvertToStringNo..TextIO;

with TextIO, ConvertTo-String, Convert.ToStringNo.TextIO;

procedure ShowDifferentConversions is

Value : Float := 10.03376;

begin

TextIO.PutLine ( 'Using the ConvertToString, the value of the variable
is : ' k Convert-To.-tring ( Value ) );
Text-.IO.PutLine ( 'Using the Convert-To..String-.No_.Text..IO, the value
is : ' k Convert.To-String-No._TextIO ( Value) );

end ShowDifferentConversions;
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3.8.2.2.1. Integer Attributes

'ExtendedImage

X'Extendedmage(Itm,WidthBase,Based,Space..2..Positive)

Returns the image associated with Item as defined in Text IO.Integer-1O. The Text.O
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 rmiy have
more than one parameter. The parameter Item must be an integer value. The resulting string is
without underlines, leading zeros, or trailing spaces.

Parameter Description:

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

SpaceIf...oositive 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..15;

Then the following would be true:

X'Extended. ge(5) = '5'
I'Extendec-Image(5,0) = '5'
X'Extended.Image(5,2) = s5

X'Extended..age(5,0,2) = 1101'
X'Extended_Imae(5,4,2) = i01'
X'Extended Image(5,0,2,True) = '2#1O 1#
X'Extended..mage(5,O,10,False) = '5'
X'ExtendedImage(5,0,10,False,True) = I 5W
X'Extended.Image(-1,0,10,False,False) = I-1"

X'ExtendedJmage(-1,0,10,False,True) = *-I*
X'Extended.Image(-1,1,1O,False,True) = "-1"

31JUL89 REF-1347N-V1.1(U/68) @ 1989 TeleSoft -9



TeleGen2 Reference Information for UNDX/68K Hosts

X'Extended.Image(.1,O,2,True,True) = -2#1#"
X'Extended--Image(-1,10,2,True,True) = -2#I

'Extended-Value

Usage:

X'ExtendedValue (Item)

Returns the value associated with Item as defined in Text_.O.lnteger_[O. The Text.JO 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 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 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. Required

Examples:

Suppose the following subtype were declared:

Subtype X is Integer Range -10..16;

Then the following would be true:

X'ExtendedL.alue("'5) = 5
X'Extended.Value(' 5 w) = 5
X'Extended..alue(*2#1O1#*) = 5
X'ExtendedLalue('-1') = -1
X'xtendecLValue(' -1') = -1

'Extended-Width

X'Extended-Width (BaseBased,Spacef.Positive)

Returns the width for subtype of X.

For a prefix X that is a di3crete subt'ype. this attribute 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:

Base The base for which the width widi be calculated. If no base
is specified, the default (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. O.,tional

Space-IfPositive 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:

I'ExtendedWidth = 3 - "-10"
X'ExtendedWidth(l0) = 3 - ".1o"
X'ExtendedWidth(2) = 5 - "i0000n
X'Extendedlidth(10,True) = 7 -. iowo
X'ExtendedWidth(2,True) = 8 - "#1oooo#"
X'ExtendedWidth(10,False,True) = 3 - 1 16"
X'Extended_.idth(1O,True,False) = 7 -".Io#Io#"
X'ExtendecWidth(1O,True,True) = 7 -" i0#i"
X'ExtendedWidth(2,True,True) = 9 - " 210000#"
X'Extended_Width(2,False,True) = 6 - " 0000"
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3.8.2.2.2. Enumeration Type Attributes

'Extendedjmage

Usage:

X'ExtendedImage(Item,Width,Uppercase)

Returns the image associated with Item as defined in Text-O.Enumeration-1O. The Text-O
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 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. 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
enumeration 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', WB, 'c', 'D');

Then the following would be true:

X'Extendc{..Image (red) = 'RED' I
X'Extended.'sage (red, 4) = *RED
X'Extended-.Image(red,2) = *RED*
X'Extended...Image(red,O,false) ='red'
X'Extended-lmage(red,1O0false) = 'red
Y'Extended.mage('a') =teaI

Y'Extended-Image (W) = '"B"
Y'Extended-lmage('a',G) = ''a' It
Y'ExtendedIage('a',Otrue) = "ia"*

'Extended-V.alue

Usage:

X'Extended-.Value(Item)

Returns the image associated with Item as defined in TextJIO.Enumeration-1O. The TextJO0
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. Required

Examples:

Suppose the following type were declared:

type X is (red, green, blue, purple);

Then the following would be true:

X'ExtendeValue('red*) = red
X'Extended..Yalue(" greenR) = green
X'Extendec-Value(w Purple") = purple
X'xtendedValue(* GreEn N) = green

'Extended-Width

X'ExtendedWidth

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 = 6 - "purple"
Z'ExtendedWidth = 5 - "X1M"
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3.8.2.2.3. Floating Point Attributes

'Extended Jmage

X'Extended-Image(Item,Fore,Aft,Exp,Base,Based)

Returns the image associated with Item as defined in Text.JO.FloatJO. The Text.JO 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)

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. Required

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-l) is assumed. If based
notation is specified, the trailing '#' is included in Aft. Op.
tionol

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 I The base that the image is to be displayed in. If no base is
specified, the default (10) is assumed. Optiona

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

31JUL89 REF1347N-V1.I(U/68) @ 1989 TeleSoft 3-25



Te~eGen2 Reference Information for tTN]X/68K Hosts

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(S.0) = 0 5.OOOOB+00"
X'Extendedi.Image(5.0,1) = *5.0OO0E.00o
X'Extendec-.Image(.5.0,1) = - 5 .0OOE+0O"
X'Extended-Image(5.0,2,0) = 9 5.OE+003

X'Extended-.Image(S.0,2,0,0) = 15.00
X'Extended-1mage(5.0,2,0,0,2) = vi0o-n
X'Extended-Image(5.0,2,0,0,2,True) = 82#101.0#"
X'Extended-Jmage(5 .0,2,2,3,2,True) = 82#1 .1#E+02w

'Extended-Value

Usage:

X'Extezaded-Value(Item)

Returns the value associated with Item as defined in TextJIO. FloatJTO. The TextIO 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
oaramneter. The actual parameter Item must be of predefined type string. Any leading or

- Aiing spaces in the string X are ignored. In the case where an illegal string is passed, a
C-onstraint..Error is raised.

Parameter Descrivtions:

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

Exaanles:type of the input string. Required

Suppose the following type were declared:
type X is digits 5 range -10.0 .. 18.0;

Then the following would be true:

X'ExtendecLYalue(5.01) 5.0
X'Extended-V.aJlue('.E1'1) =5.0

X)Extended21aie (W221. 01 AfEP) 5.0r
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'Extended-Digits

U!Me:

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

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...Digits = 5

3.8.2.2.4. Fixed Point Attributes

'Extendod..mage

X',xtendedj m ge(Itemore,AftExpBae,Baed)

Returns the image associated with Item as defined in TextIC.Fixed.IO. The Text.O 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 that may have
more than one parameter. The parameter Item 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. Required

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 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

Examplez:

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

Then the following would be true:
X'ExtendedImage(B.0) = I 5.00E+001
X'ExtendedTmage(5.0,1) = '5.OOE.009
X'ExtendedImage(-5.0,1) = '-S.OOE 00'
X'ExtnudedJmage(5.0,2,0) = ' 5.OE+O0'
X'Extended-Image(S.0,2,0,0) = ' 5.0'
X'Ext-e'.ed..mage(.0,2,0,0,2) = '101.0'
X'ExtendedImage(5.0,2,0,0,2,.True) = '2#101.0#'
X'ExtendedImage(5.0,2,2,3,2,True) = '2#1.1#E+021
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'ExtendedValue

X'ExtendedValue(Image)

Returns the value associated with Item as defined in TextJO.Fixed_[O. The Text.O 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. (LRIM 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
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 Parameter bf 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'ExtendecLYalue('5.0') = 5.0
X'ExtendecLalue('0.5E1') = 5.0
X'Extended..alue('2#1.01#E2*) = 5.0

'Extended-Fore

Usage:

X'Extended..ore(BaseBased)

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.u .. 17.1;

Then the following would be true:

X'ExtendedFore = 3 -- "-10"
X'Extended.Fore(2) = 6 -1 ' 10001W

'Extended-Aft

X'Extended..A.t (Base,Based)

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

?arameter 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" from 0.1
X'Extended_.Aft(2) = 4 -- "0001" from 2#O.0001#
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3.8.3. Package System. The current specification of package System is provided below.

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;
MemorySize : constant : (2 - 31) -1;

- - System-Dependent Named Numbers:

- See Table .. 2 for the value. for attributes of
- types Float and Long-Float

Min..tnt : constant : -(2 ** 31);
Max...Tnt : constant (2 .- 31) -1;
Max-Digits : constant : 15;
Max-Mantissa : constant : 31;
Fine-Delta : constant : 1.0 / (2 * MaxMantissa);
Tick : constant := 1O.0-3;

-- Other System-Dependent Declarations

subtype Priority is integer range 0 .. 63;

Max-Object-Size : constant := MaxInt;
Max..-ecor&.Count : constant := M._Int;
Max.TextI.l.Count : constant :u Max-Int -1;
ax..TextIO.Field : constant : 1000;

-private

end System;
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TEST PARAMETERS

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

Name and Heaning Value

SACC..SIZE 32
An integer literal #hose value
is the number of bits sufficient
to hold any value of an access
type.

$BIGID1 199 *
An identifier the size of the
maximum inplit line length which
is identical to SBIG_D2 except
for the last character.

$BIG_ID2 199 * A 21
An identifier the size of the
maximum input line length which
is identical to SBIG_3D1 except
for the last character.

$BIG ID3 0* :, 3 , 99 *
An identifier the size of the
maximum input line length which
is identicaJ tm $!k._Tn4 ;.xcept



Name and Neaning

for a character near the middle.

$BIG.D4 *n 't, '4' A 9 IV
kn identifier the size of tha
!4aximum input Line length which
is identical to $BIGfTD3 oxcent
for a character near the liddln.

SBI.T T.IT " " ' .~' " "

An integer literal of value 298
with enough leading zeroes so
that it is the size of the
maximum line length.

$BIG REALIT t5 * al' 0 "l0.0"

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

sBIGSTRIIGl '"' t O A 'A' # t"
A string literal which when
catenated with 81GTRING2
yields the image of BIG._Dl.

$BIG..STRINC2 '"' & 9 ; A ' , 1 '' A t el

A string literal which when
catenated to the end of
BIGSTRING1 yields the image of
BIGXD1.

SBLANKS 180 * '
A sequence of blanks twenty
characters less than the size
of the maximum line length.

$COUNT_LAST 2_J47_483_446
A universal integer
literal whose value is
TEXT_0.COU;NT'LAST.

$DEFAULTJ4EHSIZE 2147483647
An integer literal whose vAlue
is SYSTEIT.HEIORYSIZE.

SDEFAULTSTOR UNIT
An integer literal whose val'te
is SYSTE!.STORAGEJMITT.



game and tleaning Value

$DEFAULT-SYS.NAME TELEGEN2
The 1ralue rf the constAnt
SYSTEM. SYST!? E11?TAIM.

$DELTAPOC 2P.02E-i!
A real literal whose ",alue is
SYSTEM.FINEDELTA.

SFIELDjAST l00n
A universal .nteoer
literal whose -ralue is
TEXTIO.FIELD'LAST.

$FIXED.YAME iNO_SUCTtYPE
The name of a predefined
fixed-point type other than
DURATION.

$FLOATjyAHt t'o SUCh HT"
The name of a predefined
floating-point type other than
FLOAT, SHOIRTLOAT, or
LOGJLOAT.

SGREATERTHANDURATION 100000.0
A universal real literal that
lies between DURATON'IASEVLAST
and DURATION'LAST or any value
in the range of DURATTON.

$GREATERTHAN_DURATIONBASE_LAST 131_073.0
A universal real literal that is
greater than DURATION'BASE'JAST.

$RIGHPRIORITY 63
An integer literal whose value
is the upper bound of the range
for the subtype SYSTEt..PRIORI-T.

$ILLEGAL.EXTERALFTLE.jAMEI BADCHAR*^/!
An external file name Rhich
contains invalid characters.

$ILLEGALEXTERALJTLEJAE2 !tMTO ! /DIRECTORY
An external file ,lame which
is too long.



aRme And Meaning

$INTEGERJTRST -32768
h universal integer literal
whose value is INTEGE'R TRST.

$SNTEGER2,AST
A universal integer literal
whose value is TT;TCR'AST.

$INTEGERLAST..LUS1 3 27a
A universal integer literal
whose value is INTEGER'LAST + 1.

$LESS_TKANlDURATIN -100_00.0
A universal real literal that
lies between DURATIOTI'BAS9'FTRST
and DURATIOP'FTRST or any value
in the range of DURATION.

$LESSJRAN.DURATIOHtPASEJIRST -131)73.0
A universal real literal that is
less than DURATIO'BASE'FIRST.

$LOvJR IORITY
An integer literal whose value
is the lower bound of the range
for the subtype SYSTEN.PRIOTITT.

$HANTISSADOC 31
An integer literal whose value
is SYSTEH.MAX_HAI;TTSSA.

SMAXDIGITS 15
Maximum digits supported for
floating-point types.

$SAX_-LEN 200
Maximum input line length
permitted by the implementation.

$I.AXtNT 2147481647
A universal integer literal

whose value is SYSTEN.4AX 1NT.

$U.AX_3IIT..PLUSJl 2 47? .1
A universal inteqer literal
whose value is SYS'."5!aAX_ T;T+l.



Name and Heaning Valle

SMAXLENINTBASEDjITERAL "2:" & 195 * '0' &911:

A nniversal integer *hne
literal whose value is 1#
with enough tieding zeroes 1n
the mantissa to he ',AX_MI2 EN
long.

$AXLENL.ASED IT AL "16:" & 193 * o "r.E:"

A universal real based literal
whose value is 16:F.E: with
enough leading zeroes in the
mantissa to be NAX_TJi,E? long.

$MAXSTRING_ITERAL '"' A lqg * 'A' 9106
A string literal of %ize
KAXINJJ L, including the quote
characters.

$MIN_INT -1147483648
A universal integer literal
whose value is SYSTE..NITNT.

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

$NAME VOSUCRTYPEAVATLABLE
A name of a predefined numeric
type other than FLOAT, INTEGER,
SRORTJLOAT, OTT ,
LONGFLOAT, or. LONG_INTEGER.

$NAIZLIST TELEGEN2
A list of enumeration literals
in the type .qYSTM. NAITE,
separated by commas.

$ EGASED_INT 16#FFFFFFrE#
A based integer literal whose
highest order nonzero Nit
falls in the sign bit
position of the representation
for SYSTE.NX..:?T T.



Pame and I.eaning

SNE~j(ENSIZ3 2147483647
An integer literal whose " lue
is a permitted argument for
pragma I9rOY_SIZE, other than
$DEFAULTTE2-T1_1M. if there is
no other value, then i"se
SDEFAULTJ!EMS 1%!.

$NEV.,TOR ITIT
An integer literal those value
is a permitted argument for
pragma STORAGEURIT, other than
SDEFAULT_STOR..UNIT. If there is
no other permitted value, then
use value of SYSTE.I.STORAGEUIT.

$NEW.SYS..AME TELEGEN2
A value of the type SYSTE-1.11ANE,
other than $DEFAULTaYSTAE. if
there is only one valute of that
type, then use that value.

$TASK_SIZE 32
An integer literal whose value
is the number of bits required
to hold a task object which has
a single entry with one '11 OUT'
parameter.

$TICK 0.01
A real literal ihose value is
SYSTETI.TICK.



UPPENDIN D

VITHDRAVU ""STS

Some tests are withdrawn from the ACVC btecause 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. ; referenoe nf the form
AI-ddddd is to an Ada Commentary.

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

63" of line 204 will appear at the top of the listing page due

to a pragma PAGE in line 203; but line 203 contatns text that
follows the pragma, And it is this that must appear at the top
of the page.

b. A39005G This test linreasonably expects a component clause to
pack an array component into a mininum size fline 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 eialuated indivisibly. A conforming implementation
may use interleaved execution in such a way that the evaluation
of the guards at lines 50 & 54 and the execution of tAsk CHANGING-
_O)FTHEGUARD results in a call to REPORT.FAIiLED at one of
lines 52 or 56.

e. BC3009B This test wrongly expects that circular istantiations
will be detected in several compilation units even though rione of
the units is illegal vith respect to the units it depends on; by
ATI-00256, the illegality need not be detected until execution is
attempted (line 95).

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



g. CD2A63A..D, CD2A66A..D, CD2A73A..D, Cr2A71,..D II tests] These
tests wrongly attempt to rheck the size of objects of a derived
type (for which a 'SIZE length clause is given) by passing them
to a derived subprogram (which implicitly converts them to the
parent type (Ada standard 3.4:14)). Additionally, they use the
'SIZE length clause and attribute, .,ose interpretation is
considered problematic by the 9 ARC.

h. r=28117, CD2A83G, C1,A94t A '., M 1r5f,10 [5 rests] These tests
assume that dependent tAsvs vill rt-inAte 1.bili t'e mxin pro-
gram executtes a loop that simply tests for task ter-ination; this
is not the case, and the :ain program iay loop indefinitily
(lines 74, 85, 36 & 96, 86 & 96, and 53, resp.).

i. CD2BISC & CD7205C These tests expect that a 'ITOPAGESTZE
length clause provides precise control over the number of
designated objects in a collection; the Ad, standard 13.2:15
allows that such control must not be expected.

J. CD2Dl1 This test gives a SMALL representation clause for a
derived fixed-point type (at line 10) that defines a set of
model numbers that are not necessarily represented in the
parent type; by Commentary AI-00099, all model numbers of a
derived fixed-point type nust be- representable valies of the
parent type.

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

1. ED7004B, ED7005C & D, ED7006C & D E5 tests] These tests check
various aspects of the use of the three SYSTE! pragmas; the AVO
withdraws these tests as being inappropriate for validation.

m. CD7105A This test requires that successive calls to CALENDAR.-
CLOCK change by at least SYSITH.TIC; %owever, by Commentary
A!-00201, it is only the expected frequency of change that must
be at least SYSTER.TICK--particular instances of change may be
less (line 29).

n. CD7203B, & CD7204B These tests ,tse the 'IZE length clause and
attribute, whose interpretation is .onsidered *roblematic by
the V1G9 ARG.

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

p. CE2107T This test requires that objects of two similar scalar
types be distinguished when read from a fi1e--1;TA_ RROP is



expected to be raised by An Attem'pt to read one object as of
the other type. However, it is not clear exactly how the Ada
standard 14.2.4:4 is to be interpreted; thus, this test objective
is not considered valid. (line 90)

q. CE3111C This test requires certain behavior, when two files are

associated with the sane external file, that is not required by
the Ada standard.

r. CE3301A This test Pontains several calls to ENDOj 3 ,ITI &
ENDOFPAGE that have no parametpr: these calls were intended
to specify a file, not to refer to STAIDARD_INPUT (lines 103,
107, 118, 132, & 136).

s. CE3411B This test requires that a text file's column number be
set to COUINT'LAST in order to check that LAYOUTERROR is raised
by a subsequent PUT operation. But the former operation will
generally raise an exception due to a lack of available disk
space, and the test would thus encumber validation testing.
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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 aid command: see Section 2.2).

Optimization is part of the compilation process as well. In the TeieGen2 documentation
set. however, optimization is discussed separately from compilaticn. In this volume, the
commands associated with optimization (ada -0; 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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Table 2-1. Compilation Tools'Option Summunary

Option I Command
ada faid jacpt

-I(ibtlle x x x
-t(emplib x x x
-V(space-.size x x x

-V(erbose x x x

-a(ddiional -.options ____ x
-B(ase ____ x

-b(ind-o.nly x x
-C(ontext x

-- c(pu..type x x x
-d(ebug x x
-E(rror..abort x
-e(rrors.only x
- F(ie..only -.errs x
-f(ormat x
-G(raph x x
-g(eierate..ofr x
-l(nline x
-i(nhibit x
-k(eep x x
-L(ist x
-M(ap x
-m(airi x
-N(ame x
-O(ptimize x x
-o(utput-Joad x
-SO x

C -s(oftware-ioat x x
-T(raceback ____ xl
--u Ipdate-iib Ix ___ -

- A(eption.-show x
- x (ecu Lion.-profile x x

- Yand -y +___

gThe functionality' of the - S option of ads and the -S option of aid is somewhat different, Refer to the text.
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2.1. The Ada Compiler ("ada")

The TeleGen2 Ada Compiler is invoked by the ada command. Unless you specify otherwise,
the front end, middle pass, and code generator are executed each time the compiler is invoked.

Before you can compile, you must (1) make sure you have access to TeleGen2, (2) create a
library file. and (3) create a sublibrary. These steps were explained in the Getting Started section
of the Overview. We suggest you review that section, and then compile, link, and execute the
sample program as indicated before you attempt to compile other programs.

This section focuses specifically on command-level information relating to compilation, that
is. on invoking the compiler and using the various options to control the compilation process.
Details on the TeleGen2 compilation process and gu;delines for using the compiler most
effectively are in the Compiler chapter of the User G:,ide volume. (You might want to look at
Figure 3-1 in that volume now, to give you insight into the TeleGen2 compilation process and to
see how the options mentioned in this Command Summary volume relate to the actual
compilation process.)

The syntax of the command to invoke the Ada compiler is:

ada { <"cornznon_.opcion">} {<option>} <input..spec>

where:

<"common.-option"> None or more of the following set of options that are com-
mon to many TeleGen2 commands:

-l(ibfile or -t(emplib
- V(space.size
-v(erbose

These options were discussed in Chapter 1.
<option> .. None or more of the compiler-specific options discussed

below.

<input.spec> The Ada source file(s) to be compiled. It may be:

a One or more Ada source files, for example:
/user/john'/example
Prog_ A.text
ciosrcicalc-mem.ada
calcio.ada myprog.ada

".ada

u A file containing names of files to be compiled. Such a
file must have the extension ".ilf". You can find de-
tails for using input-list files in the User Guide portion
of your TeleGen2 documentation set.

__A combination of the above.

Please note that the compiler defaults are set for your convenience. In most cases you will
not need to use additional options: a simple "ada <input..spec;'" is sufficient. However, options
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are included to provide added flexibility. You can, for example, have the compiler quickly check
the source for syntax and semantic errors but not produce object code (-e(rrors..only) or you can
compile, bind, and link an main program with a single compiler invocation (-m(ain). Other
options are provded for other purposes.

The options available with the ada command. and the relationships among them. are
illustrated in the following figure. Remember that each of the options listed is identified by a
dash followed by a single letter (e.g., *-e**). The parenthesis and the characters following the
option are for descriptive purposes only; they are not part of the option.

-V(space.size 2000

-v(erbose

-e(rrors-.only C -CmIe to object

-c/pu.type 20

-d(ebug

-kieep

-O(ptiznize <key+,>

- S(ource..asm

-u(pdate-lib <key.->

-x(ecution-.profile

-L(ist ....-olyerrs

-C(ontext I

-E(rror-abor. 999

-m(ain <unit.-

- s(oftware-Jloat

-ujecp

t (I) < 'key.% for - 0: refer to &opt. (2) <key: -for -%: or s: s is the default. (2) <key> for -s: a or certain combinations of
Luc.
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The options available with the ada command aie summarized in Table 2-2. The default
situation .(that is, what happens if the option is not used) is explained in the middle column.
Each option is described in the paragraphs that follow the table.

Table 2-2. Sununary of Compiler Options

Option Default Discussed
in Section

Common options:
-l(ibfile <libname> Use liblst.alb as the library file. 1.4.1
-t(emplib <sublib...> None 1.4.1
-V(space.size <value> Set size to 2000 Kbytes. 1.4.2
-v(erbose Do not output progress messages. 1.4.3

-b(ind..only Bind and link. 2.1.1
-c(pu.type <value> Consider CPU type to be M C68020. 2.1.2
-d(ebug Do not include debug information in 2.1.3

object code. (-d sets -k(eep.)
-E(rror.abort <value> Abort compilation after 999 errors. 2.1.4
-e(rrors-only Run middle pass and code generator, 2.1.5

not just front end.
-i(nhibit <key>t Do not suppress run-time checks, source 2.1.6

line references, or subprogram name
information in object.

-k(eep Discard intermediate representations of 2.1.7
secondary units.

-m(ain <unit> Do not produce executable code 2.1.8
(binder/linker not executed).

-O(ptimize < key>t Do not optimize code. 2.1.9
c-s(oftware-float Use hardware floating-point support. 2.1.10

-u(pdate-lib <key>t Do not update library when errors are 2.1.11
found (multi-unit compilations).

-x(ecution..profile Do not generate execution-profile code. 2.1.12
Listing options:

-C(ontext <value> Include 1 line of context with error 2.1.13.1
message.

-L(ist Do not generate a source-error listing. 2.1.13.2
-F(ile-only -errs Do not generate an errors-only listing. 2.1.13.3

only.
-S(ource..asm Do not generate assembly listing. 2.1.13.4

t (1) <key> for -0: refer to tope. (2) <key.- for -c ior#a: s is the default. (2) <key> for -s: a or certain combinatons of
Inc.
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2.1.1. -b(ind-only - Bind without Linking. The -b(indonly option instructs the
compiler to not invoke the link phase. This option is useful when you have adapted your own
linker and want to use the adapted linker instead of the linker provided. -b is valid only when
the -m(ain option is specified.
2.1.2. -c(pu.type - Specify the Target Machine. This option specifies the target CPU

in the MvC680X0 family. The format of the option is:

-c <value>

where <value> is either 00, 10, or 20, which corresponds to MC68000, MC68010, and MC68020,
respectively. The default is 20. If the -c option is used, <value> must correspond to your target
processor, which in turn must correspond to the sublibraries you've "installed" in your library
list. Note: for MC68030 targets, use "20".

Refer to "Selecting the Correct Run-Time Sublibrary" in the Overview portion of your
TeleGen2 documentation set for details on selecting the correct sublibraries for your
configuration. Remember that not all sublibraries are provided on all TeleGen2 systems. Refer
to the Programming Guide chapter of your Reference Information volume for the names of
sublibraries provided.

2.1.3. -d(ebug - Generate Debugger Information. The code generator must generate
special information for any unit that is to be used with the TeleGen2 symbolic debugger. The
generation of this information is enabled by use of. the -d option. The use of -d automatically
sets the -k(eep option. This to make sure that the High Form, Low Form, and debugger
information for secondary units are not deleted.

To see if a unit has been compiled with the -d(ebug option, use the als command with the
-X(tended option. Debugger information exists for the unit if the "dbg.info" attribute appears
in the listing for that unit. The default situation is that no debugger information is produced.

Performance note. While the compilation time overhead generated by the use of -d(ebug is
minimal, retaining this optional information in the Ada library increases the space overhead.

2.1.4. -E(rrorabort - Set an Error Count for Aborting Compilation. The compiler
maintains separate counts of all syntactic errors, semantic errors. and warning messages detected
by the front end during a compilation.

A large number of errors generally indicates that errors in statements appearing Ztrlier in
the unit have -cascaded" through the rest of the code. A classic example is an error occurring in
a statement that declares a type. This causes subsequent declarations that use the type to be in
error. which further causes all statements using the declared objects to be in error. In such a
situation. only the first error message is useful. Aborting the compilation at an early stage is
therefore often to your advantage; the -E option allows you to do it.

The format of the option is:

-E <value>

where <value>' is the number of errors or warnings allowed. The default value is 999. The
minimum value is 1. Caution: If you do not use the -E option. it is possible to have 999
warning messages plus 999 syntax errors pIus 999 semantic errors without aborting compilation.
since each type of error is counted separately.
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2.1.5. -e(rrors-only - Check Source But Don't Generate Code. This option instructs
the compiler to perform syntactic and semantic analysis of the source program without
generating Low Form and object code. That is, it calls the front end only, not the middle pass
and code generator. (This means. of course, that only front end errors are detected and that only
the High Form intermediates are generated.) This option is typically used during early code
development where execution is not required and speed of compilation is important.

Note: Although High Form intermediates are generated with the -e option, these intermediates
are deleted at the end of compilation. This means that the library is not updated.

The -e option cannot be used with -S(ource..asm. since the latter requires the generation of
object code. If -e is not used (the default situation), the source is compiled to object code (if no
errors are found). The -e option is also incompatible with -k(eep. -d(ebug, -O(ptimize. and
other options that require processing beyond the front end phase of compilation.

2.1.6. -i(nhibit - Suppress Checks and Source Information. The -i(nhibit option
allows you to suppress, within the generated obj-ct code, certain run-time checks, source line
references, and subprogram name information.

The Ada language requires a wide variety of ru, . dime checks to ensure the validity of
operations. For example. arithmetic overflow checks are re t-ired on all numeric operations. and
range checks are required on all assignment statements that could result in an illegal value being
assigned to a variable. While these checks are vital during development and are an important
asset of the language. they introduce a substantial overhead. This overhead may be prohibitive
in time-critical applications.

Although the Ada language provides pragma Suppress to selectively suppress classes of
checks. using the pragma requires you to modify the Ada source. The -i(nhibit option provides
an alternative mechanism.

The compiler by default stores source line and subprogram name information in the object
code. This information is used to display a source level traceback when an unhandled exception
propagates to the outer level of a program; it is particularly valuable during development, since it
provides a direct indication of the source line at which the exception occurs and the subprogram
calling chain that led to the line generating the exception.

The inclusion of source line information in the object code, however, introduces an overhead
of 6 bytes for each line of source that causes code to be generated. Thus. a 1000-line package
may have up to 6000 bytes of source line information. For one compilation unit, the extra
overhead (in bytes) for subprogram name information is the total length of all subprogram names
in the unit (including middle pass-generated subprograms), plus the length of the compilation
unit name. For space-critical applications, this extra space may be unacceptable; but it can be
suppressed with the -i(nhibit option. When source line information is suppressed. the traceback
indicates the offset of the object code at which the exception occurs instead of the source line
number. When subprogram name information is suppressed, the traceback indicates the offsets of
the subprogram calls in the calling chain instead of the subprogram names. (For more
information on the traceback function, refer to the Programming Guide chapter in your
Reference Information volume.)

The format of the -i(nhibi, option is:

-i <suboption>{ <suboption>)
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where <suboption> is one or more of the single-letter suboptions listed below. Combinations of
suboptions are possible. When more than one suboption is used, the suboprions appear together
with no separators. For example. "-i Inc".

lllineinfo] Suppress source line information in object code.

name._infol Suppress subprogram name information in object
code.

cihecksj Suppress run-time checks - elaboration, overflow,
storage access. discriminant, division; index, length,
and range checks.

alill Suppress source line information, subprogram name
information, and run-time checks. In other words, a
(-inhibit all) is equivalent to Inc.

As an example of use, the command...

ada -v -i lc my.JAle.ada

...inhibits the generation of source line information and run-time checks in the object code of the
units ia my-file.ada.

2.1.7. -k(eep - Retain Intermediate Forms. As a default. the compiler deletes the High
Form and Low Form intermediate representations of all compiled secondary units from the
working sublibrary. Deletion of these intermediate forms can significantly decrease the size of
sublibraries - typically 50% to 80% for multi-unit programs. On the other hand. some of the
information within the intermediate forms may be required later. For example. High Form is
required if the unit is to be referenced by the Ada Cross-Referencer (azr). In addition.
information required by the debugger and the Global Optimizer must be saved if these utilities
are used. For these reasons, the -k option is provided with the ada command. The -k option:

* Must be used if the compiled unit is to be optimized later with aopt: otherwise, aopt
issues an error message and the optimizer aborts.

V Should be used if the unit is to be cross-referenced later: otherwise, an error message is
issued when the Ada Cross-Referencer attempts to cross-reference that unit.

0 Need not be used with -d(ebug, since -k is set automatically whenever -d is used.

To verify that a unit has been compiled with the -k(eep option (has not been "squeezed").
use the ai. command with the -X(tended option. A listing will be generated that shows whether
the intermediate forms for the unit exist. A unit has been compiled with -k(eep if the attributes
high-for m and low-form ap'pear in the listing for that unit.

2.1.8. -m(ain - Compile a Main Program. This option tells the compiler that the unit
specified with the option is to be used as a main program. After all files named in the input
specification have been compiled. the compiler invokes the Ada prelinker (the binder program)
and the linker to bind and link the program with its extended family. An "execute form" (EF}
load module named <.unit>.ef is left in the current directory (unless otherwise specified by user
option). The binder and linker may also be invoked via the aid command.
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The format of the option is:

-m <unit>

where <unit> is the name of the main unit for the If the main unit has already been
compiled, it does not have to be in the input fi" 11- .ver, the body of the main unit, if
previously compiled, must be present in the current wc,.,ng sublibrary.

Note: Options specific to the linker (invoked via aid) may be specified on the ada command line
when the -m option is used. With -m, the compiler will call aid when compilation is complete.
passing to it aid-specific options specified with the ada command. For example...

ada -v -m welcome -T 2 -o new.ef -a vmel3S.opt sample.ada

...instructs the compiler to compile the Ada source file, sample.ada, which contains the main
program unit Welcome. After the file has been compiled, the compiler calls the Ada linker.
passing to it the - T, -o, and -a options with their respective arguments. (The -a option tells
the linker to use the commands specified in the options file wne.33.opt to direct the linking
process; an options file is required for linking.) The linker produces an "execute form" load
module of of the unit, placing it in file new.ef as requested by the linker's -o option.

2.1.9. -O(ptimize - Optimize Object Code. This option causes the compiler to invoke
the global optimizer to optimize the Low Form generated by the middle pass for the unit being
_-mpiled. The code generator takes the optimized Low Form as input and produces more

eificient object code. The format of this option is:

-0 <key>

where <key> is at least one of the optimizer suboption keys discussed in the Global Optimizer
chapter. Please refer to that chapter for all information regarding the use of the optimizer. The
chapter discusses using the optimizer as a standalone tool for collections of compiled but
unoptimized units and using the -O(ptimize option with the ada command. The latter topic
includes a definition of the -O(ptimize suboption key values plus a presentation of two other ada
options (-G(raph and -I(nllneilist, not shown on the ada chart) that may be used in
conjunction with the -O(ptimize option. Note: We strongly recommend that you do not
attempt to use the optimizer until the code being compiled has been fully debugged and tested.

2.1.10. -s(oftware..-foat - Use Software Floating-Point Support. This option may
not be available with your TeleGen2 system; please consult the Overview portion to see if it is
provided. The Ada linker selects hardware floating-point support by default. If you do not have
hardware floating point support or if you wish to generate code compatible with such machines.
use the -s option. In addition: If you use the -s option, the library file you use for compilation
must contain the name of one of the software floating point run-time sublibraries, for example,
s2Ort.ub. Refer to the Library Manager chapter in your User Guide volume for information on
the various sublibraries supplied with TeleGen2.

2.1.11. -u(pdate.lib - Update the Working Sublibrary. The -u(pdate.lib option tells
the compiler when to update the library. It is most useful for compiling multiple source files.
The format of the option is:

-u <key>
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where <key> is either "s" (source) or "i" (invocation).

i "i" tells the compiler to update the working sublibrary after all files submitted in that
invocation of ada have compiled successfully. If an error is encountered, the library is
not updated. even for source files that compile successfully. In addition, all remaining
source files will be compiled for syntactic and semantic errors only. Implications: (1)
If an error exists in any source file you submit. the library will not be updated, even if
all other files are error free. (2) Compilation is faster, since the library is updated
only once. at the end of compilation.

s (This is the default; it is equivalent to not using the -u(pdatelib option at all.) "s"
tells the compiler to update the library after all units within a single source file
compile successfully. If the compiler encounters an error in any unit within a source
file, all changes to the working sublibrary for the erroneous unit and for all other units
in the file are discarded. However, library updates for units in previous or remaining
source files are unaffected. Implications: (1) You can submit files containing possible
errors and still have units in other files compile successfully into the library. (2)
Compilation is slightly slower, since the library is updated once for each file.

Therefore:

Use "u s" (or no -u(pdate option) when:

You're not sure all units will compile successfully.
- Compilation speed is not especially important.

Use "u i" when:

You are reasonably certain your files will compile successfully.
Fast compilation is important.

2.1.12. -x(ecution.profile - Generate Profile Information. The -x(ecution..profile
option uses the code generation phase of compilation to place special information in the generated
code that can be used to obtain a "profile- of a program's execution. This information is
generated by a facility known as "the profiler." Refer to your User Guide volume for information
on how to use the profiler to obtain execution timing and subprogram call information for a
program.

Imoortant: If any code in a program has been compiled with the -x(ecutionprofile option,
that option must also be used with aid when the program is bound and linked. In addition, the
linker options file must be modified to include the appropriate profiling environment modules, for
example. envl33_profile. For more information on which environment module to include in the
linker options file. refer to Chapter 4.

2.1.13. Listing Options. The listing options specify the content and format of listings
generated by the compiler. "Assembly code listings of the generated code can also be generated.

2.1.13.1. -C(ontext -. Include Source Lines Around the Error. When an error
message is sent to stderr, it is helpful to include the lines of the source program that surround the
line containing the error. These lines provide a context for the error in the source program and
help to clarify the nature of the error. The - C option controls the number of source lines that
surround the the error.
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The format of the option is:

-C <value>

where <value> is the number of source context lines output for each error. The default for
<value> is 1. This parameter specifies the total number of lines output for each error (including
the source line that contains the error). The first context line is the one immediately before the
line in error; other context lines are distributed before and after the line in error. Let's say that
trialprog.ada. which consists of the following text...

package P is
type TI is range 1..10;
type T2 is digits 1;
type Arr is array (1..2) of integer; type T3 is new Arr; -- OK.

package Inner is
type Inl is new T1; -- ERROR: T1 DERIVED.
type In2 is new T2; -- ERROR: T2 DERIVED.
type In3 is new T3; -- ERROR: T3 DERIVED.
type Inarr is new Arr; -- OK.

end Inner;

end P;

...were compiled as follows:

ada -e -C 2 trialprog.ada

'The -e option here is used for error checking and -C(ontext is set to 2 to display two lines of
source.) The output produced would look like this:

7: package Inner is
8: type Inl is new T1; -- ERROR: T1 DERIVED.

>>> SEMANTIC: Illegal parent type for derivation <3.4:15,7.4.1:4>

8: type Inl is new T1; -- ERROR: T1 DERIVED.
9: type In2 is new T2; -- ERROR: T2 DERIVED.

>>> SEMANTIC: Illegal parent type for derivation <3.4:15,7.4.1:4>

9: type In2 is new.T2; -- ERROR: T2 DERIVED.
10: type In3 is new T3; -- ERROR: T3 DERIVED.

>>> SEMANTIC: Tilegal parent type for derivation <3.4:15,7.4.1:-4>
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2.1.13.2. -L(ist Generate a Source Listing. This option instructs the compiler to
output a listing of the source being compiled, interspersed with error information (if any). the
listing is output to <file-spec>.1, where <file.spec> is the name of the source file (minus the
extension). If <file_.spec>.l already exists, it is overwritten.

If input to the ada command is an input-list file (<filespec>.ilf), a separate listing file is
generated for each source file listed in the input file. Each resulting listing file has the same name
as the parent file, except that the extension ".1" is appended.* Errors are interspersed with the
listing. If you do not use -L (the default situaLion). errors are sent to stdout only; no listing is
produced. -L is incompatible with -F.

2.1.13.3. -F(Heonly.errs - Put Only Errors in Listing File. This option is used to
produce a listing containing only the errors generated during compilation; source is not included.
The output is sent to <file.spec>.1. -F is incompatible with -L.

2.1.13.4. -S(ource..asm - Generate a Source/Assembly Listing. This option instructs
the compiler to generate an assembly listing and send it to <unit>.src, where <unit> is the name
of the unit in the user-supplied source file. The listing consists of assembly code intermixed with
source code as comments. If input to the ada command is an input-list file (<file_spec>.ilf), a
separate assembly listing file is generated for each unit contained in each source file listed in the
input file. If -Sis not used (the default situation), an assembly listing is not generated.
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2.2. The Ada Linker ("ald")

The TeleGen2 Ada compiler produces nbject code from Ada source code and stores it in the
Ada sublibrary. The TeleGen2 Ada linker takes Ada object code and non-Ada imported object
code from Ada sublibraries and creates either linked output modules or parially linked object
form modules (OFMs) that can be used as input to subsequent linking operations.

The linker operates in two phases: the binding phase and the linking phase. The binding
phase "binds" together all of the necessary Ada units and creates elaboration code that is stored
in the sublibrary. The linking phase combines the elaboration code. the appropriate Ada object
modu.es. and any OFM, environment, or imported non- ' objects specified in the user's linker
options file to produce either an executable load module or a new OFM.

The linker is invoked with the aid command; it can also be invoked with the -m(ain option
of the ada command. In the latter case the compiler passes appropriate options to the linker, to
direct its operation.

In the simplest case, aid takes two arguments - the name of the main unit of the Ada
program structure that is to be linked and the name of a linker option file - and produces one
output file, the complete load module produced by the linking process. The load module is placed
in the directory from which aid was, executed, under the name of the main unit used as the
argument to aid. For example, the command

ald -a vme133.opt main

links the object module of all the units in the extanded family of unit Main, including any user-
specified modules in the linker options file tmeS S.opt. The resulting load module will be named
"main.ef", which is in the TeleGen2 proprietary output format that can be used as input to the
downloader (adwn command). Important: when using aid, the body of the main unit to be
iinkr-4 must be in the working sublibrary.

,t " general syntax of the aid command is:

ld { <"common-opt ion">) (<option>) -<unit> I

where:
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<"common.option"> None or more of the following set of options that are
common to many Te!eGen2 commands:

-l(Ibfile or -t(emplib
-V(space.size
-v(erbose

These options were discussed in Chapter 1.
<option> None or more of the options discussed ii, the following

sections.

<unit> The name of the main unit of the Ada program to be
linked. If the name of the unit is not provided on the
command line, the unit is specified with the INPUT op-
tion in a linker options file. For information on linker
options files, refer to the User Guide portion of your
TeleGen2 documentation set.

The options available with the aid command and the relationships among them are illustrated
below.
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aid

-l(ibfile <libname> -t(emplib <sublib>{,...}

-V(space...size 2000

'-v(erbose

-a(ddiional-options <file>

-B(ase 0

-b(ind...only

-c(pu-type 20

-d(ebug

-f(ormat <keyt>

-g(enerate.ofm <libentity>

-o(ucpuctJoad <file>

-.M(ap {<subopciont>}

-S("asm.listing"
1

O -s(oftware-loat
I

-T(raceback 15
I

-x(ecuionoprofile
I

-X(ception_show

-Y 4096 ibyte---Iom
I

-y 256 !byte.s.aIuraj

t Notes

<key>: S(record orE(xecute-form or
I(EEE (E is the defrault)

<subopion>: i(mage. e(xcluded. and/or l(ocals

Linker directives are communicated to the linker as options on the command line or as
options entered via an options file. Command-line options are useful for controlling options that
you are likely to change often. The default option settings are designed to allow for the simplest
and most convenient use of the linker. Command-line options are discussed below.
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Options-fdie options are for specifying more complicated linker. options. such as the
specification of memory locations for specific portions of the code or data for a program.
Options-file options are discussed in the TeleGen2 User Guide.

2.2.1. -a(dditional-options - Include Additional Options. The -a option specifies that

the linker is to process additional options obtained from a linker options file. The format is:

-a <file>

where <file> is a valid file specification and represents a file containing linker options. The
format of the options in the options file is described in the Linker chapter of the TeleGen2 User
Guide. If no extension is present, the linker uses the default extension ".opt".

2.2.2. -B(ase - Start at Specified Location. This option is used to specify the start
location of the linked output. The linker will locate non-absolute control sections in consecutive
memory locations. All control sections are word aligned on the MC68OX0. The format is:

-B <address>

where <address> is a valid MC680X0 address. The address can be specified as a decimal.
hexadecimal (%Xhex), or a hexadecimal-based literal in Ada syntax (16#hex#). The default is
hexadecimal (%Xhex).

If you specify neither the -B option nor an options file LOCATE command and the link is
complete, the linker uses the default location value of address 0.

The -B option governs the location for any code. constant, on. data section not covered by
an options file LOCATE. This option does not supercede any LOCATE options. -B(ase is
equivalent to a LOCATE option with no control section or entity name specified.

2.2.3. -b(indoniy - Bind without Linking. This option instructs the compiler to not
invoke the link phase. in other words, to generate elaboration code only. This option is
particularly useful when you have adapted your own linker and want to use it in place of the
TeleGen2 linker.

2.2.4. -c(putype - Select Processor Type. This option specifies the CPU of the target

on which the program is to run. The format of the option is:

-c <value>

where <value> is 00. 10, or 20. representing MC68000. MC68010. or MC68020 (use 20 for the
MC68030). The default is 20.

If you use the -c(pu.type option when compiling a main program, you must use the option
when linking. In addition; the library list you use for compiling and linking must specify the
correct target-specific run-ti.re ,, ublibraries. For information on the various sublibraries provided
with TeleGen2. refer to -Sublibraries Provided with TeleGen2" in Chapter 2 of the User Guide.

2.2.5. -d(ebug - Produce Debug Symbol Information. This option controls the
generation of debug symbol information for use with the Source-Level Debugger. A program that
is to be run with the debugger must be linked with the -d(ebug option. If supported by the
chosen load module format. -d(ebug may also cause symbol information to be output in the load
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module. The option is ignored if -g(enerate..ofm is selected. In the standard configuration of the
TeleGen2 system, none of the outputs support symbol information in the load module.

The default situation is that no debug information is produced. Subprograms are not
excluded when -d(ebug is specified.

2.2.6. -o(utputioad - Specify Load Module Output. This option is used primarily to
specify the file name for the load module output created by the linker. The format is:

-o <file>

where <file> is the file specification for the output. If <file> does 'not include an extension, the
linker will append an extension appropriate to the chosen load module format (.Sr or .ef for
S(records or E(xecuteform).

The -a option may be used with the -a(dditional -options option, which directs the linker
to use the options in an options file. Any output file specification present in the options file is
superceded by the specificaticn on the command line. If -o is used with -g(enerateofm, both
formats will be produced.

2.2.7. -f(ormat - Specify an Output Format. The -f(ormat option specifies the format
of the output module. The format of the option is:

-f <key>

where <key> is E (for Execute Form) or S (for SRecord) or I (for IEEE). <key> is required.
If -f is not used. E(xecute.form is produced. E is used to specify that the load module output of
the linker is to be Execute Form. Execute Form is the default output format generated by the
'nker and is suitable for use as input to the downloaderireceiver. S(records is used to specify
chat the output of the linker should be Motorola S-records. I(EEE is used to specify tht the
output of the linker is to be IEEE-695 modules. This output format is suitable for use as input to
Motorola-compatible simulators and monitors.

2.2.8. -g(enerateofm - Specify OFM Output. This option specifies that one output of
the linker is to be linked OF. Linked OF is suitable for incomplete modules and can be used
subsequently as input to the Ada linker. The linked OF is put into the library as an object form
module ('ofm") entity. The format of the option is:

-g <lib-entity>

where <lib.entity> is the name of a library entity. NOTE: The object form module of
<main.unir> is a library entity separate from that of the specification or body of the unit.

If an object form module library entity with the specified name already exists in the current
working sublibrary, that entity is deleted and replaced by the new output.

The -g option may be used with the -a(dditional-options option. Any format or name
present in the options file is superceded by the format and name specified on the command line.
You may request an OF module (via -g) instead of the default Execute Form or in addition to a
load module format. To obtain both an OF module and a load module, use both the -g and -o
options.
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2.2.9. -M(ap - Produce Link Map Listing. This option is used to request and control a

link map listing. The link map listing is sent to:

<unit> .map

where <unit> is the name of the main program unit (if present), the name specified as the
command line parameter, or the name specified as the first INPUT option. modified as necessary
to form a valid UNIX file specification. The format of the link. map listing file is described in the
Linker chapter of the TeleGen2 User Guide. The format of the option is:

-M { <suboption>)

where <subopticn> is one or more of the following:

i (image) Generates a memory image listing in addi-
tion to the map listing. The linker writes the image
.listing to the same file as the link map listing. This
is the only optional section of the listing.
( (excluded) Inserts a list of excluded subprograms
into the link map listing.

I (locals) Includes local symbols in the link map sym-
bol listing.

If more than one of the above suboptions is used. they must appear together, with no spaces. For
example:

-M iel

Note: a -M(ap option specifie i the command line supercedes a MAP command in an options
file.

2.2.10. -S("asmjlsting" - Produce an Assembly Listing. The -5 option is used to
output an assembly listing from the elaboration process. The output is put in a file,
<file>.obm.src, where <file> is the name of the main unit being linked. (The file extension may
be different on your system.)

2.2.11. -s(oftware -float - Use Software Floating-Point Support. This option may
nt.t be availabie on your TeleGen2 system. Please consult the Overview portion of this volume to
see f it is provided. The Ada linker currently selects hardware floating-point support by default.
This default situation is provided for users of systems with an arithmetic coprocessor. If you do
not have hardware floating point support or if you wish to generate code compatible with such
machines. use the -s option. In addition: if you use the -s option. the library file you use for
compiling and linking must contain the name of the software floating point run-time sublibrary.
s2Ort.sub. Refer to the Library Manager chapter in your User Guide volume for more
information on the run-time sublibrary.

2.2.12. -T(raceback - Set Levels for Tracing Exceptions. When a run-time exception
occurs (and is not handled by an exception handler). the name and line number of the unit wherp
the exception occurred is displayed along with a recursive history of the units which called tha;
unit. (See the "'Exception Handling~ section in the Programming Guide chapter of your
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Reference fnformation volume for a more complete explanation of exception reports.) The -T
option allows you to set the number of levels in this recursive history. For example, the
command

ald -T 3 main

specifies chat traceback histories will be three levels deep. The default value for this option is 15.
When an exception occurs, the run-time support system stores the history in a preallocated

block of memory. Since the size of this block is determined by the - T option, setting this value
to a large number can introduce objectionable overhead in deeply nested, time-critical code. You
may wish to make this value smaller for well-tested programs.

2.2.13. -x(ecution..-profile - Bind and Link for Proffling. This option is used for units
that have been compiled with the -z option. Use of -z with ada causes the code generator to
include, in the object, special code that will later be used to provide a profile of the program's
execution.

If -z is used with ada, it must be use? vih aid as well. The -z option of ald instruc:s the
linker to link in the profiling run-time support routines and generate a subprogram dictionary,
profiie.dic, for the program. The dictionary is a text file containing the i.arnes and addresses of
all subprograms in the program. The dictionary can be used to produce a listing showing how
the program executes.

To link a program with profiling, you need to instruct the linker to use the profiling
environment module provided for your target board. This environment module will perform the
run-time profiling for your application. For the umei33a board, this module is envSS..profie: it
must be specified by using an INPUT/OFM command in the linker options file.

The run-time support routines record the profiling data in memory during program
execution and then write the data to a host file, profile.oui. via the serial download line as part of
program termination. The files (profile.dic and profile.out) can then be used to produce a listing
showing how the program executes.

Note: Profiling environments for targets other than the vme133a board are also provided, and
need to be specified in your linker options file if you are linking for profiling. Sample linker option
files. one for each target, are provided in the STELEGEN2/exarnples directory. You can edit the
appropriate file (< 'arget- .opt). to include profiling support for your target, and use the edited file
when linking.

Refer to the Ada Profiler chapter in your User Guide volume for a full discussion of the
profiler.

2.2.14. Tasking Options. The following aid options are binding options used for task
execution. They are therefore useful only for linking programs that contain tasking code.

2.2.14.1. -X(ception..show - Report Unhandled Exceptions. By default. unhandled
exceptions that occur in tasks are not reported: instead, the task terminates silently. The -.X
option allows you to specify that such exceptions are to be reported. The output is similar to
that displayed when an unhandled exception occurs in a main program.
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2.2.14.2. -Y and -y - Alter Stack Size. In the absence of a representation specification
for" task storage..size, the run time will allocate 4096 bytes of storage for each executing task.
You can change the amount of space allocated for tasking by using the - Y and -y options.

-Y specifies the size of the basic task stack. The format of the option is:

-Y <value>

where <value> is the size of the task stack in 32-bit (long.integer) bytes. The default is 4096.

-y specifies the stack-guard size. The stack-guard space is the amount of additional space
allocated per task to accommodate interrupts and exception-handling operations. The format of
the option is:

-y <value>

where <value> is the size of the stack-guard size in 16-bit (natural) bytes. The value given must
be greater than the task-stack size. The default is 256 bytes; this is the amount allocated unless
otherwise specified.

A representation specification for task storage size overrides a value supplied with either
option.
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