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EXECUTIVE SUMMARY

This Validation Summary Report (VSR) summarizes the results and
conclusions of validation testing performed on the AlsyCOMP_003, V3.1
using Version 1.8 of the Ada* Compiler Validation Capability (ACVC).
The AlsylrOMP_003 is hosted on a Compaq Deskpro 386 opexating under

aq DO'S i.1.0.
-, .: %.,t , ;+ >uing .'.:, !?er'F~orm-..iL Ju,,'; 1981 through i Juilc. 9 . Alsy.3

;n,_ -- , t h;+ MA 021.5,! - the dirf+r-.ior of tho National (. r+ui ,
", " ", .17Ordin.f Ad') Va.idatio, Orjanization (AV(,) p 0 i. :. s

-i d .- r; The AVF identified 2210 of the ).199 tests i , ACVC
Ver c% 1 to he procesed during on-site testing oi . 'he i .ompiler.

.h 19 ; - .- Jitbeawr. ,w at the time of valji.3ation terst inn. -is well as
ti .ii- execut,0_)Le tusts that make use fl.oatin. -pnnt precision

thd ; ",pported by 'he ifnplemei-vtLi.on wetr' not proc, .ssed.
.210 tests were pro_;,-;s:. , res, -lts -"or Ai1.- A, C, D, or E

Lesta :e:e examined for correkL ee<;tion. C(ompild.1on 1. .. tii ' s for
Class B t,:. ts were analyzed foc correct diagnosis of -syntax and
semantic errors. Compilation an6 link results of Class j. tests were
analyzed IcL correct detection of errors. There were 26 of the
procesed tests determined to be inapplicable; The remaining 2184
tests were passed.

The results of validation are summarized in the following table:

F ITJT,' +  CHAPTER TOTAL

2 3 4 5 6 7 8 9 10 ii t2 14

Pass... 102 253 334 243 161 97 136 261 129 32 218 218 2134

Fai, , 0 0 0 0 0 0 0 0 0 0 0 0

Inappl icable 14 72 86 4 0 0 3 1 1 0 0 15 196

Withdrawn 0 5 5 0 0 1 1 2 4 0 1 0 19

TOTAT 116 330 425 247 161 98 140 264 134 32 219 233 2399

The AVF concludes that these results demonstrate acceptable conformity
c aNSI/MTL-STD-1815A Ada.

•Ada is a registered trademark of the United States Government
(Ada Joint Program Office).
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CHAPVIPR 1

I N'L'RODLJCT.ION

'fL-_ 'alidatin Summary Report LV RT describes the extent to which a
spen-ific Ad- compiler conforms to Lhe 7,da Standard. This report
explai,,.s all techni.cal terms ased within it and tho-uughly reports the
results of testing this compiler using the Ada Compiler Validation
Capability (ACVC). An Ada compiler must be implemented according to
the Ada Standard and any implementation-dependent features must
conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented
.that not in the Standard.

i:h~ough all validated Add coimpiLecs conform to the Ada Standard,

i;: musL be understood that ,Ione differences do exist between
;.mpLementations. The Ada Standard permits some implementation
lependencies--for example, the maximum length of identifiers or the
maxKro,,m values of integer types. Other differences between compilers
resuj.1- Crom characteristics of particular operating systems, hardware,
or itplementation strategies. All of the dependencies demonstrated
during the process of testing thi:-- compiler are given in this report.

The information in this report is derived from the test results
produced during validation testing. The validation process includes
submittin, a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results.- The purpose of validating is
to ensure conformity of tho compi.Lec to the Ada Standard by testing
L'.hat the compiler properly impl-,ients legal language constructs and
that it identifies and reject:: .legal language constructs. The
testing also identifies behaviour that is implementation dependent but
permitted by the Ada Standard. Six classes of tests are used. These
tests are designed to perform checks at compile time, at link time,
and during execution.

- ,- ,-- -,



INTRODUCTION

i.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT

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

To attempt to identify any language constructs supported by the
compiler that do not conform to th- Ada Standard

co at 1. pt to Ldaentif y -. y ur, ,IppoLtte langhige co .3tru(K.
"P("!' z tho Ada Standard.

.t , eceniine that the impi-ementatio. dpendent behaviour is
~~1 wpr e by the Ada Standard

-.i ny ,.4 T-hb[ .i- ,Iei was conduc-ted by NCC under the - iL, ,tion of

' WkVF *,-ordni I- ,:) policies :;nd procedures estabihe!er- 'y the Ada 0
- ,,, .tion Orgai.aEin (AVO) . On-s.ite L. -king was ,-onducted LLOm l

"lne 1987 thre,-.:jh 4 June 1987 a- Alsys Enc, Vi ,;hain iA 02154.

t.2 <,;I: OF THIS VALVDATION SUMMARY REPORT

:'unsistenL with the national laws of the originating country, th, AVO
may make full and free public disclosure of this report. In the
United States, this is provided in accordance with the "Freedom of
Infoyiation Act" (5 U.S.C. 552). The results of this validation
appli il,. to the coputers, operating systeris, and compiler versions
ir.rc , .d in this report.

TO, )cganisations represented on the signature page of this report do
'1o, .pre ,ent or warrant that all statements set forth in this report
. .. cite and complete, or that the subject compiler has no
nonconfi,'ities to the Ada Standard other than those )cesented.
Copies of this report are available to the public from:

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

or C ron

Ada Validation Facility
The National Computing Centre Ltd
Oxford Road
Manchester
Ml 7ED
United Kingdom 4

1-2
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INTRODUCTION

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

Ada Validation Organization
Institute for Defense Analyses
1801 North Beaurega-d
Alexandria VA 22311

Ru erence Manual fo.'" L.' rogranmminqj L Iguage
ANST/MIL-STD-181iA, FFB 1.98 .

i. Validda h/on Ori, .'z,at..-i: .o! iciu% i 1 .Pro_:-i.-: fTTRE0
t.-oration, J[. i 1.982, PTA 03 t~1.

3. Ada Compiler Validation Capability £mplementer's Guide
SofTech, Tn'>, DEC 1984.

1.4 DEFINITION OF TERMS

ACVC The Ada Compilec Validation Capability A set of programs S
thai evaluates the conformity of a compiler to the Ada
language specif cation, ANSI/MIL-STD-!-15A.

V,, ~ ,- ,:d ANlT/MTL-STD-1815A, February 1983.

,Applicant The agency requesting validation.

AVF The National Computing Centre Ltd. In the context of
this report, the AVF is responsible for conducting
compiler validations according to established policies
and procedures.

AV,. The Ada Validation Organization. In the context of this
report, the AVO is responsible for setting procedures for
compiler validations.

Compiler A processor for the Ada language. In the context of this {

report, a compiler is any language processor, including S
cross-compilers, translators, and interpreters.

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

1-3
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INTRODUCTION

Host The computer on which the compiler resides.

Inapplicable A test that uses features of the language that a compiler
test is not required to support or may legitimately support in

a way other than the one expected by the test.

Pasqed i... t A test fc-r which a compiler generates the expected
result.

S.s-,-t 'h e ,:r.. pter for which .*, 'rinilpr genera& - " '-.-,

Test A p-oycam that checks a compiler's conformity cegadi,'g a
parti-Tilar ne:v-e f" fea',ures [o the Ada -S;indard. In
the context of this repuw'i, he term is used to designate
a single ti:st, which may 1,,.iwprise one or more Eiles.

A test found to ihu inr'or ,L ind noL used to check
.unfr)rity to test to,-, Ada Lanjuage ,.pecification. A
test may be incorrect becaus it it, an invalid test
objective, fails to meet its te'c obje.ctive, or contains
illegal ol. erroneous iuse of the language.

1.5 ACVC TEST CLASSES

',,nformity to the \da Stand,'m.d is roe ;m ured using the ACVC. The ACVC
')ntairs both legjal and illegal Ada programs structured into six testi6--
!asses: A, B, C, D, E, and T. The first letter of a test name
!,rtJfies the class to which it belu2i-2 . Class A, C, D, and E tests

..1 oxecutable, and special prog'jr-n tiits are useI to report their
r ,-uits during execution. Clasv: B tests are expected to produce
,: Npilation errors. Class L te.';ts ar.e expected to produce link errors.

Class A tests check that legal Ada programs can be successfully
compiled and executed. However, no checks are performed during
execution to see if the test objective has been met. For example, a
Class A test checks that reserved words of another language (other
than those already reserved in the :xda language) are not treated as
reserved words by an Ada compiler. A Class A test is passod if no
errors are detected at compile time and the program executes to
produce a PASSED message.

Class B tests check that a compiler detects illegal language usage.
Class B tests are not executable. Each test in this class is compiled
and the resulting compilation listing is examined to verify that every
syntax or semantic error in the test is detected. A Class B test is
passed if every illegal construct that it contains is detected by the
compiler.

1-4



INTRODUCTION

Class C tests check that legal Ada programs can be correctly compiled
and executed. Each Class C test is self-checking and produces a
PASSED, FAILED, or NOT APPLICABLE message indicating the result when
it is executed.

_. ,Ss D <ests check the corpildtion and execution capabilities of a
:ompi er. Since there arp no requirements plact.l on a compiler by the
0.i Sta.idard for some pa. _ameters--fz-r example, the number of

L 7 , o tmitted in a ,r..jii!a, i.ni _r tbo .rnber of units in a

it r. • i compiler , :, *efut.e to coImipi le a . D test and .ti L1 b,
Lui, ng twi iler. 'herefcrp, if a CJa,. ' t st fai].s to C ,,,1e

,. , city of the x .. d s -. eucd, the test i.s
- ii, .-is n apL, . icable. if a Class o , cmp]lei ';'(ccssful ly,

: L.F-.chec~k] .ind pio' . ,A. ._,EO or FAILEO me ;s .-i during

E tes i. i. --;elf-ch,.::. ii :ro' iA. ,. a NO1 A UPLTCAL IIF,
: . FAILED Ye:-:.:,age when .i. is Iwp;[led ad execited. 1iv'"r,

th," A,'ia Itandard permits an implem.n tation to reject pcograms
Q 1, 'ellihnq suiLe featurec; addressed by Class E tesLs during
corilp.ation. Therefore, a ..'ass E test is passed by a compiler if it
is ,-ompiled successfully and executes to produce a PASSED message, or
if i.t is rejected by the compiler for an allowable reason.

Class L tests check that incomplete or illegal Ada programs involving
multipl", separately compiled units are detected and not allced to
exec,1te. (lass r, tests ar::e c-,rmpiled separately and execution is
-X enl:r, . Class L test passet; if it is rejected at link time--that

an ;i .tempt to execute the wain program must generate an error
. ;ge bfore ;)iiy declarations in the ma.n program or any oinits

re- _ieccd by the main program are elaborated.

Library units, the package RE:PORT and the procedure CHECK FILE,
.uport the self-checking features of th!., executable tests. The

package REPORT provides the mechanism by which executable tests report
PASSED, FAILED, or NOT APPLICABLE results, It also provides a set of
identity functions used to defeat some compiler optimization
allowed by the Ada Standard that would circumvent a test objective.
The procedure CHECK FILE is used to check the contents of text files
wriLten by sore of the Class C tests for chapter 14 of the Ada
Stand1 trd. The operation of these units is checked by a set of
i xcutable tests. These tests produce messages that are examined to
;!.rify that the units are operaLing correctly. If these units are not
,erating correctly, then the validation is not attempted.

'I
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INTRODUCTION

The text of the tests in the ACVC follow conventions that are intended
to ensure that the tests are reasonably portable without modification.
For example, the tests make use of only the basic set of 55
chtracters, contain lines with a maximum length of 72 characters, use
small numeric values, and place features that may not be supported by
all implementations in separ.ate tests. However, some tests contain
values that require the test to be customized according to
implementation-specific valies-.-for f-ample, an illecral file name. A

- t values ,iseC ,,-,: tb ' ,4kl '.,Wrk are li!.., _ ir 'kppendi. 0

e must correctly proc eachu 1' I:he tests iII 5uite
demoii;. :. conformity to the Ada Standard either neeting he pass
crite,' i given for the tesV. by showing that Lhe e is
.n.,pp, ible to thn Umplementation. Any tost: T.haL was determined to
ont - in illegal language coi uct or an erlLOneous langve

,o ..... i.S '4-ith,.-c-,Awn from I ,e AC7(c aril, Lh.-refor . is not use ,' in
.. mpiler. The st. ithcr,.." ,. the time of valilati-'n arp

* ,; Apoendi&- D.

0

e

1'-

'p

,',

,p.
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CHAPV[ER 2

CONFIGURATION INFORMATION

<'<.'. R , f " iR , n? N rESTrED

. .... A , u;ompilation system fo W: ... val ida tion was t.-- ,ed 1nd]eC

,,; \isy(OPP O003, V3.1

Ce.il i .. ,tion Expiration Date:

Hc: omutrMachine :Compaq Deskpro 386,

Operating System: Compaq DOS 3.1i0 ,'

Memory Size : Machine 1.

Base memory 640K
Extnded memory 9 MB phiysical,
4 MB software configi ,:ation. !
Machine 2.
Base memoty 64OK
Extended memiory 5 MB physical,
4MB software configuration. "

Hard disk 128 MB.

'T,,rq.nt Computer:

Same as host

Communications Network: Not applicable

2.-
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CONFIGURATION INFORMATION

2." IMPLEMENTATION CHARACTERISTICS

Onf -.f 1-he purposes oC validatiiqg cui. pilers is to letermine the
behaviuar of a compiler in those areas of the Ada Stanri.I.rd that permit
impleme-?ntations to differ. Class ,) and F tests specifically check for
such implementation differences. ', .ev -. tests .in other classes also
chai., te-rize an imple,,intation. [ '.-Ifnpilec is charact rized -y the

'. terpre.a .u , of the Ada 3 .1,4,ard.

e co f.e: , ujrect- Ly processe, compilat k.* ;&,'inling loup
h.-ctementk; &istr to L7 1 vel.s, brzk staten,! t.t; umted to 65

.-r l,. and pi.,:- ve :., .- ,1 res ; ep i , Ily , nompileod is
inO nr-s neste(. to 17 i.. It correctly processe. a

::,u ldtionl c,.u laifig 72 *. ables in the sAP,1 declaratLve
.art. (See tests 055A03A..H (8 tests), D560018, D64005E..G (3
tests,), and D29002K.)

Universal 4iteger calculations.

An implementation is allowed to reject universal integer
calculations having values that exceed SYSTEM.MAX INT. This
i-, lementation does not reject such calculations and processes
them correctly. (See tests D4AO02A, D4A002B, 04A004A, and
)4AO048.

.'-dr~f ined types.

fhis implementation supports the additional predefined types
SHORTINTEGER, LONGINTEGER and LONG FLOAT, in the pa,-kage
STANDARD. (See tests B86001C and B86001D.)

Based literals.

An implementation is allowed to reject a based literal with a
vl4ue exceeding SYSTEM.MAX INT during compilatKi ,, or it may
;Fise NUMERIC ERROR or CONSTRAINT ERROR during execution.
lhis implementation raises NUMERIC ERROR during execution.
...:e test E24101.A.)

2-2
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CONFIGURATION INFORMATION

Array Types.

An implementation is allowed to raise NUMERICERROR or
CONSTRAINTERROR for an array having a 'LENGTH that exceeds
STANDARD.IRTEGER'1AST and/ or ,3YSTEM.MAXINT.

A packed BOOLEAN array having a 'LENGTH exceeding INTECER'LAST
rai no exception when 'the ,,,r, y type is declared or when

.zp irray objects aire derJ3.ar'-d D~i- ' Ihced. (See test CF2lOJX.)

Packed ':wo-dimen-Aonal 3OOLEAN *in With 11OLts than
t ,i'SGER'TJAsTr comnponents raises (',.NSTRAINT _f ERROR when the

.~j1 ~ A of imensi!-i i-, calculated and ~ccsINPEGER'LAST.

,k ;iull arn -'.r nr dixunonsion' of length greater than
'GERLASt may .au N UMFRITC ERROP or COI!STRA[NT FPRD,

e. i ", 0,r when 'ieclo.cd ur a~signed. Afl erllAL'.eiy, an
implementation may accept the declaration. However, lengths
must match in array slice assignments. This implementation
does not raise NUtMERICERROR when the array type is declared.
(Se~ test P52lO3Y)

11 assigning one-dimensional array types, the exprussion
appears to be evaluated 'in its entirety before
CONSTRAINT_-ERROR is raised when checking whether the
r~xopcession' . subtype is comatihle with the target's subtype.
r' ssigning two-dimensional array types, the expression does

lout appear to be evaluated in its entirety before
CONSTRAINT -ERROR is raised when checking whether the
expressiongs subtype is compit<.ble with the target's subtype.
(See test C52013A.)

Discriminated types.

During compilation, an implementation is allowed to either
accept or reject an incomplete type with discriminants that is
used in an access type definition with a compatible
discriminant constraint. This Lmplementation accepts such
subtyTpe indications. s"test E381O4A.)

In 'ssiyn'Lng record types with discriminants, the expression
appears to be evaluated in its entirety before
CONSTRAINTERROR is raised when checking whether the
expression's subtype is compatible with the target's subtype.
(See test C52013A.)

2-3 4
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CONFIGURATION INFORMATION

Aggregates.

In the evaluation of a multi-dimensional aggregate, all
choices appear to be evaluated before checking against the
index type. (See tests C43207A and C43207B.)

In the e,;aluation of an aggregate .ontaining subaggregates,
all choices are not evaluated before be ;ng checked for
'Ienti,'al boun,3h. (S:';. test F_43?12B.)

, [chr[uis a±e evaluated fke CONSTRATNT _EIROR is ,-ai seu
if a bound in a nonnull ranqe of a nonnull aggregate does not
belong to an indcv" subtype. (See test E43211B.)

tunctions

An implcy.itaiLa, may allow thp declaraLion of a parameterless
fuitction and an enumeration literal huving the same profile in
the same immediate scope, or it may reject Lhe function
declaration. Ef it accepts the function declarations, the use
of the enumeration literal's identifier denotes the function.
This implementation rejects the declarations. (See test
E66001D.)

Representation clauses.

The Ada Standard does not require an itiiplementation to support
cepresentation clauses. If a represrintation clause is not
supported, then the implementation must reject it. While the
operation of representation clauses is not checked by Version
1.8 of the ACVC, they are used in testing other language
features. This implementation accepts 'SIZE for tasks, and
'SMALL clauses; it rejects 'STORAGE SIZE for tasks, and for
e llections. Enumeration representation clauses, including
those that specify noncontiguous values, appear to be
supported. (See tests C55B16A, C87B62A, C87B62B, C87B62C, and
BClO02A.)

Praymas.

he pragma INLINE is supported for procedures and functions.
(See tests CA3004E and CA3004F.)

Input/Output.

The package SEQUENTIAL 10 can be instantiated with
unconstrained array types and record types with discriminants.
The package DIRECTIO can be instantiated with unconstrained
array types and record types with discriminants without
defaults. (See tests AE2101C, AE2101H, CE2201D, CE220IE, and
CE2401D.)

2-4
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CONFIGURATION INFORMATION

An existing text file can be opened in OUT FILE mode, can be
created in OUT FILE mode, and cannot be created in INFILE
mode. (See test EE3102C.)

More than one internal file can be associated with each
external file for text I/O for reading only. (See tests
CE3111A.E (5 tests).)

'4ore than one internal file can be tssc,:iated 4ith each
external file for sequential I/O for -- 'iadinq only, (See tests
--V2107A..F (6 tests).)

*.. than one i nter-nal ri Lr ,an be associated with each
-'.:1rnal file for direct 1/0 fr realinr only. (See tests

"07A..F (6 tests).)

* external file associated with wore .,x one internal fi ,e

•.anot be deleted. (See test CE211OB.)

rrmporary sequential and (irect files are given a name.
remporary files given names are not deleted when they are
-closed. (See tegts CE2108A and CE2108C.)

* ' nerics.

Generic subprogram declarations and bodies can be compiled in
:'r rt'e compilations. (See tests CA20O0)'-.)

tziieric package declarations and bodies can be compiled in
.eparate compilations. (See tests CA2009C and BC3205D.)

2-5



CHAPTER 3

TEST INFORMATION

... ' -' ' EST.',TS '

of the A(-. *' contains . 99 'r.ests. ;,T v. "alidation t,,sting
l., 003 wa; oerformod, 1.9 tests had h-ri withdrawn. The
ii,.; z380 tests were potenti.;iLy applicablie to this validation.

The AV' determined that 196 tests were inapplicah L,- to this
implementation, and that the 2184 applicable tests were passed by the
implementation.

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

1 2 SU';'ARY OF TEST RESULTS BY CLASS

G I) TEST CIASS TOTAL

A B C D E L

Passed 69 865 1178 13 13 46 2184

Failed 0 0 0 0 0 0 0

Inapplicable 0 2 190 4 0 0 196

Withdrawn 0 7 12 0 0 0 19

TOTAL 69 874 1380 17 13 46 2399

3-1
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TEST INFORMATION

3.3 SUMMARY OF TEST RESULTS BY CHAPTER

RFSUJLT CHAPTER

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

Paseed 102 253 334 243 161 97 136 261 129 32 218 218 2184

i, 0 0 0 0 0 0 0 ' 0 0 0 0 0

lp,,- oicable 14 72 86 0 0 3 1 1 0 ) 15 196

twn 0 5 5 t 0 I. 2 4 0 1. 19

T , 1.6 3.30 425 447 161 9:' 140 '64 134 32 219 ! 33 2399

j 'OI RAI TESTS

L-he following 19 tests were withd-awn from ACVC Version 1.8 at the
-time of this validation:

C32114A C41404A B74101B
B33203C B45116A C87B50A
C3,1013A C48008A C92005A
C3593 4A B49006A C940ACA
B37'A0.A B4AO10C CA3005A..D (4 tests)

BC3204C

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

3.5 INAPPLICABLE TESTS

3ome tests do not apply to all compilers because they make use of
features that a compiler is not required by the Ada Standard to
support. Others may depend on the result of another test that is
either inapplicable or withdrawn. For this validation attempt, 196
tests were inapplicable for the reasons indicated:

• C34001F and C35702A use SHORTFLOAT which is not supported by this
compiler.

" D55A03E..H (4 tests) because the compiler only processes
compilations containing loop statements nested to 17 levels.
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TEST INFORMATION

*B86001D requires a predefined numeric type other than those
defined by the Ada language in package STANDARD. There is no such
type for this implementation.

*C86001F redefines package SYSTE~M, but IiEXT_-10 is made obsolete by
this new definition in this implementation and the test cannot be
executed since the package REPORT is dependent on the package
TEXTTO.

6_,3~ uses the I'STORAG;E -Si/.r: 'latise to -ipec-Afy the :4lection
s .e fer an accc..;s type 2-;h U not -uippo,.ted by this compiler.
T'1- 'STORAGE.-SIZE clause L~S r!e .*e(1 * tlrinq compilation.

..otW t ,hecks implementations for which he siriaile 6t and largest
values in type DURATION are different from the smallest and

lg i.va'.tzes in T)TRATTON'S- base type. This Jl. not- [he case for
i- -lementatiron.

*BA20O1.6 'requires that dtupliuate names of sii 'bunits with a common
ancestor be do~ected at compilation time. This compiler correctly
detects the error at link time and the AVG rules that such
behavioir is acceptable.

*CE2lG,3..E (4 tests), CE2llOB, CE2.lD, CE2ll1H, CE31llB..E (4
tests), CE3ll4B, and CE3115A are inapplicable because multiple
internal files cannot be associated with the same external file
whoi- )ne file is open for writing. The proper exception is raised
whoo twilt-iple access is attempted.

2i~2U2Dbecause iode IN FIT.P is not supported for SEQUENTIAL £0..

~~Ofbecause mode INFILE is not supported for DIRECTTO.

T±vh, Zoiilowing 170 tests make use of floating-point precision that
exoocpds the maximum of 15 supported by the implementation:

C24113L..Y (14 tests)
C35705L. .Y (14 tests)
C35706L. .Y (14 tests)
C35707L. .Y (14 tests)
C35708L..Y (14 tests)
C35802L. .Y (14 tests)
C45241L. .Y (14 tests)
C45321L. .Y (14 tests)
C45421L. .Y (14 tests)
C45424L. .Y (14 tests)
C45521L..Z (15 tests)
C45621L. .Z (15 tests)
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TEST INFORMATION

3.6 SPLIT TESTS

If one or more errors do not appear to have been detected in a Class B
test because of compiler error recovery, then the test is split into a
set of smaller tests that contain the undetected errors. These splits
are then compiled and examined. The splitting process continues until
all errors are detected by thc compiler or until there is exactly one
error per q~pit. Any Class A, Class C, or Class E test that cannot be
I'.omp'Pe3 and executed hLcause of its size is split into a set of

.bs~t; that can -prnc ,sed.

* .c, r: '.> a required ' t 14 Class3 B tests.

;326005A 833001A B37004A
34 i'OD B45102A B6I-.2A
162.001B B6211 B7440.F

4401R B5 1004A B95069A
8():069B BC3205C

3.7 A,)I)TIONAL TESTING INFORMATION

.7.1 Prevalidation

Prior to validation, a set of test results for ACVC Version 1.8
produ,7nd by AlsyCOMP 003 was submitted to the AVF by the applicant for
review. Analysis of these resul's demonstrated that the compiler
successfzlly passed all applicable tests, and the compiler exhibited

-.?,._cted behaviour on all inapplicable tests.

3. ' ..;st Method

of AlsyCOMP_003 using ACVC Version 1.8 was conducted on-site
by a validation team from the AVF. The configuration consisted of two
Ccmpaq Deskpro 386s operating under Compaq DOS 3.10 which were both
host and target.

A magnetic: tape containing all tests was taken on site by the
validation team for processing. The magnetic tape contained tests
that make use of implP.mentation-specific values were customized
before being written Lo the magnetic tape. Tests requiring splits
during the prevalidation testing were not included in their split form
on the magnetic tape.

The contents of the magnetic tape were loaded first onto a VAX 750
computer, where the required splits were performed. The processed
source files were then transferred to an IBM PC AT computer via an
Ethernet connection. Two Compaq Deskpro 386 machines were used to
process the validation suite. Source files were then transferred to
the host machines via floppy disks.

3-4
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TEST INFORMATION

After the test files were loaded to disk, the full set of tests was
compiled and linked on the Compaq Deskpro 386s and all executable
tests were run. Results were written to floppy disk, moved to an IBM
PC and then transferred to a VAX 750 via Fthernet. The results were
then printed from the VAX 750.

The compi ler was l ested using command scripts provided by Alsys Inc
and reviewed by the validation team. The following options were in
: ffoct fn- resting:

Option Effect
':ALLS=[NTINED This option allovv insert i.r. of code for

subprograms inline and must be set for the
0,rAgma INITNE to be operatlve.

. , compiled, linked aoi i -×euuted (ac approp-iate) using a;inqle o; computer and a sinT ~e target LompuLer. Test output

coinpilatm)i, listings, and job logs were captured on magnetic tape and
-Archived at AVF. The listings -.xamined on-site by the validation team
were also archived.

./.3 T'ST SITE

The validation team arrived at Alsys Inc, Waltham MA 02154 on 1 June
19P7 lond departed after testing was completed on 4 June 1987.
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APPENDIX A

COMPLIANCE STATEMENT

Alsys in: as submiW1d the following
coiapliance stater'-!it -:,cerWniq the
AlsyCOMP 003.
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COMPLIANCE STATEMENT

Compliance Statement

Base Configuration:

.omnpiler: AlsyCOMP 003, Version 3 1

rSuite: Ada* Cmpilr Validation Capal'% ., Version 1 8

lo~st Computer:

Aachioe: Compaq fI> A:Pro 186

Ope ,,, )ng System: Comapaq 00S 3.11lJ

ral get Computer: Same as host

-.ommu ncations N Ar:Not applicable

.- : s has made no deliberate extensions to the Ada language standard.

.\Isxs 112. agrees to the public disclosure of this report.

Xi~ cagrees to comply with the Ada trademark poic~y, as defined by the Ada Joint Program Office.

IL tA. Date:_- c~K L

Alsys Inc
Arra Avakian
Vice President of Engineering

kda ii -registered trademark of the United States Government
~AaJr rt Program Office)
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APPENDIX B

APPENDIX F OF THE Ada STANDARD

L! 01 i - IIowe,- implementation dependencies corr-espond to
ioemi.u~n-do pend~ct praginas, to certain machine-dependent

S as meritirned _,!b)pter 13 of MIL-STD-1815A, ;nd to
--A llowed restr ictiko(s on represent~ationi cl;a-sses. The
I.'*.'ion-dependent ctiaraccturistics of.. Al syCOMP_003, V3. I. -ire

iin the Following scvin RYi->1 di- i 1 opics on(.- throu,'
s. tated in Appendix F of the Ada Li'cc Reference 14.:v-ial

1/IL. TD-1~l5A) . 1, mplemenetatioii-speciiic portions of Lhe
a~ckage STANDARD are also included in this appendix. rhe
specification of the package STANDARD is als-o included in this
appendix.)

Pac..--age STANDARD is

typr INTEGER is -32_768 .. 32_767;
type SHORT -INTEGER is range -128 .. 127;
t~ypo LONG INTEGER is range -2_147_483_648 .. 2_147_483_647;

type F'LOAT is digits 6 range
-2#1.1l11 1111 1111_1111 1111 llll#E+127

2t111111i 111.1 _llli_111llll#E+ 27;
.1., ONGIFLJOAT is ligits 15 range
-2#1.l~1111 1111 11lJil111111111111111111111111113

1111_111-i#E102f3_

1111i_111i#E102 3_

type DURATION is delta 0.001 range -2 097-152.0 .2_097 151.999;

, nd STANDARD;
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AP,"EM IX F

Implementation - Oepeiident Character;tics

This appctl. umna, :.x th.. impkicentatiun Jw.pendent characterist;,'s of th,! Alsys PC
AT Ada Compiler. Th;s appendix is - ruqiX-! part of the Reference Manual for the
tdli "rogramming Language (called the RM ia this appendix).

if. :.!iions of thk appendix are as follows.

I. The form, allowed places, and effect of every implementation-dependent
pragma.

2. The name and the type of every implementation-dependent attribute.

3. The specification of the package SYSTEM.

4. The list of all restrictions on representation clauses.

5. The conventions used for any implementation-generated name denoting
implementation-dependent components.

.6. The interpretation of expressions that appear i, address clauses, including
those for interrupts.

7. Any restrictions on unchecked conversions.

3. Any implementation-dependent characteristics of the input-output packages.

9. Characteristics of numeric types.

10. Other implementation-dependent characteristics.

11. Compiler limitations.

The name Alsys Runtime Executive Programs or simply Runtime Executive refers to the
runtime library routines provided for all Ada programs. These routines implement the
Ada heap, exceptions, tasking control, and other utility functions. I

General systems programming notes are given in another document, the Application De-
veloper's Guide (for example, parameter passing conventions needed for interface with
assembly routines).

Appendix F. Implementation-Dependent Characteristics !
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1 Implementation-Dependent Pragmas

A rA programs can interface with subprograms written in Assembler and other languages
"l,:. ,.,h the use of the predefined pr-gma INTER FACE and the implementation-defined

.. rn 'NTERFACE NAME.

1.1 INTERFACE

Pr -.. (NTt-_.ZFACE specifies the nutre of an inierfaced _,,'prog, am and the name of
the ptograi ...Jg language for whiih parameter p,,;iag conventions will be generated.
Pragma (NTERF,\CE takes th2 form sp.-Ofied in the RM:

pr' .i IN I ' ,AFACE (lang, *.l..ae, subprogram navwe);

language.name is ASSEMBLER or ADA.

subprogramname is the name used within the Ada program to refer to the
interfaced subprogram.

Che only two language names accepted by pragma INTERFACE are ASSEMBLER and
A0A. The full implementation requirements for writing pragma INTERFACE subpro-
:;rams are described in the Application Developer's Guide,

The language name used in the pragma INTERFACE does not have to have any re-
lationship to the language actually used to write the interfaced subprogram. It is used
only to tell the Compiler how to generate subprogram calls; that is, what kind of
parameter passing techniques to use. The programmer can interface Ada programs with
subrouti ;e,. written in any other (compiled) language by understanding the mechanisms
used for parameter passing by the Alsys PC AT Ada Compiler and the corresponding
mechanisms of the chosen external language.

1.2 INTERFACENAME

Pragena INTERFACENAME associates the name of the interfaced subprogram with the
external name of the interfaced subprogram. If pragma INTERFACE NAME is not
used, then the twu aames are assumed to be identical. This pragma takes the form:

pragma INTERFACENAME (subprogram-name, stringliteral);

where,

9 subprogramname is the name used within the Ada program to refer to the
interfaced subprogram.

a string literal is the name by which the interfaced subprogram is referred to
at link time.

2 Alsys PC AT Ada Compiler. Appendix F. Version 3.1



The pragma INTERFACE__NAME is used to identify routines in other languages that
are not named with legal A-da identifiers. Ada identifiers can only contain letters, dig-
:ts, or underscores, whereas the DOS Linker allows external names to contain other
ci~racters, for example, the dollar sign ($) or commerctil at sign (@). These characters
ca -a .e specified in the siring__itorni 4rgtrrent of the pragma INTERFACE -NAME.

T' i ragma INTEKI.ACE': - v. is alk;ved at the same places of an Ada p.nugrain a-
a .lragma INTERFACE. ('.:.cation restricrh s can be found in section 13.9 of the

9% However, the pragma iiN ;"ERFACENAME nw-it al"'ays occur after the pragnu
':r-CE. declaration for the interfaced fsii1) togram.

:., iterzl of the pragma INTERFA~CE-NAME is passed through unchanged to
:h,- LX4 object file. (The DOS tools us~ially ignore the case of external identifiers.

rrecent versions of the PLINI'K3.' and Micrc,ft Linkers have options to 'leat
external identifiers in a case-sensitive manner.) The maximum length of the
stringgiteral is 40 characters. Th' 'i11iit Is not noted by the Compiler, but is truncated
by the 9irjder to meet the Intel object module format standard. Certain DOS tools have
smalle limits. (For example, the IBM Macro Assembler limits external identifiers to 31
charatcters.)

The Runtime Executive contains several external identifiers. All such identifiers begin
with either the string "I~a or the string *ADAsa*. Accordingly, names prefixed by "AIP2
or 'k*psa" should be avoided by the user.

Example

package SAMPLE-DATA Is

funrctiott SAMPLE-DEVICE MX INTEGER) retu.o iWEGER;
function PROCESS-SAMPLE MX INTEGER) ratum' INTEGER;

*.ivate

pragma INTERFACE (ASSEMBLER. SAMPLEODEVICE).

prama INTERFACE (ADA, PROCESS SAXPLE);

prawra INTERFACE-NAME (SAKPLE-DEVICE, "OEVIOSET..5AMPLE%);

en'd SAMPLE-DATA;

1.3 Other Pragmas

Pragma PRIORITY is accepted with the range of priorities running from I to 10 (see the
definition of the predefined package SYSTEM in Section 3). Undefined priority (no
pragma PRIORITY) is treated as though it were less than any defined priority value.

In addition to pragma SUPPRESS, it is possible to suppress all checks in a given compi-
lation by the use of the Compiler option CHECKS.

Appendix F. -Imnplemnentation- Dependent Characteristics3



2 Implementation-Dependent Attributes

P'ISARRAY For a prefix P that denotes i ype o, subtype, this at-
trib!,,e yields the value TRUE if P in an array type or an
array subtype; otherwise, it y;elds the value FALSE.

J Specification of 'he pw~kage SYSI'EM

* (1) .quired Definiti.-s.

Zype NAME is (1 80x86);
SYSTEM-NAME constant MANE :a I_886;

STORAGE UNIT : constant :a 8;

NEORY-SIZE : constant := 64.0 * 1024;

-- System-Dependent Named Numbers:

MIINT constant := -2 **31);
MAX TNT constant := 2"*31 • 1

MAX-DIGITS : constant : 15;

KAXANTISSA : constant := 31;

FINE DELTA : constart is 201.0#E-31;

For the high-resootuion timer, the clock resotution is

-- 1.0 / 1024.0.

TICK : constant :2 1.0 / 18.2;

-- Other System-Dependent Declarations:

subtype PRIORITY is INTEGER range 1 .. 10;

Though dectared here as access to a STRING in fact this

can be used ayiAere an ADDRESS is required by Ads.

The type ADDRESS Is. In fact, iwptemented as an
8086/80286 segment:offset pair.

type ADDRESS Is access STRING;

NULL ADDRESS: Constant ADDRESS to null;

4 Alsys PC AT Ado Compiler, Appendix F, Version 3.1



(2)MACINETYPE CONVERSONS'

i f the word / douibte-word operations ;;etow are A~ on

* ,i0RESS, then NSW yields 'ie segment arN4 Lv; y I 1 the
offset.

In the operaticvi3 below, a S'r1_,V'; Is soy asiopte type
i,-q tcrite.d on 8-bits (for exazipI,, SHORTINTEGER), a WORD-TYPE Is

-. sy :0- ' type Irptectented 1t6-Wti (fi'or IRTEGER), irkl

a DOUBLi .CD-TYV. any siiVe type ls.e..tdon

52~-bit v r xb-Pp':?, LONG-tMTelER, 1'OUT, 414)ESS).

Byte 4-z Warr4 *.-nnv~vsions:

Get the most significant byte:
generic

type BYTE-TYPE is private;

type WORDTYPE is private;
function NSB (W: WORD-TYPE) returni BYTETYPE;

Get the Least significant byte:

generic

type BYTETYPE is private;

type WORDTYPE is private;

funa'ction LSB (W: WORDTYPE) return BYTETYPE;

.Compose a word from two bytes:
generic

type DYTETYPE is private;
type WORD-TYPE is private;

fiuction WORD (MSB, LSS: BYTETYPE) return WORD-TYPE;

Word i-z Doubte-Word conversixis!

Get the most significant word:
gener Ic

type WORD-TYPE Is privete;
type 0 CA LE.WORD -YPE Is private;

function MSWI (W: DWBALEWORDTYPt) return WORDTYPE;

Get the least significant word:

gener ic
type WORD-TYPE is private;
type DOUBLE-WORDJTYPE Is private;

fun~ct ion LSW(U: DMULE .WORD TYPE) return WDRD TYPE;
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-- Compose a DATA double word from two words.
generic

type WORDTYPE is private;

The foltev'ng type must be a data type

(for example, LONG_INTEGER):

type 0A-Ay X1_kEW0RD is private;
furcticv t C.IW, F RD (MSW, LSW: WORD TYPE)

return (OT 1J9_OUBLEWORD;

Ck!..-;e a gr: 7RFtCE 1 *i~ - from two worf1s.
~jeneinic

type WOR i'fi . Is i..ivate;
The following t:pe cust be , . c : tTp.1
(for example, acces3 or ADME t':

type REFDOUBLE WORD is priv e;

function REFERF4E (SEGMENT, OFFSET. 'Ij O i TYPF)
return REF DOUBLE -WORD;

" (3) OPERATIONS ON ADDRESS

-- You can get an address via 'ADDRESS attribute or by

instantisting the function REFERENCE, above, with
appropriate types.

-- Some addresses are used by the Compiler. For example,
the display is located at the tow ernd of the DS segment,

ar4 iddresses SS:O through SS:a -i hold the task control

-- tcuck and other information. Writing Into these areas
wilt have unpredictable results.

In real mode, the memory for DOS Itself, including all the

interrupt vectors is also unprotected. Thus, any user of
ASSIGNTO ADDRESS must be extremely careful.

Note that no operations are defined to get the values of

the segment registers, but If it is necessary an
Interfaced function can be written.

generic

type O6JECT is private;
function FETCHNFROMADDRESS (FROM: ADDRESS) return OBJECT;

generic

type OBJECT is private;
procedure ASSIGNTO-ADORESS (OSJ: OBJECT; TO: ADDRESS);

and SYSTEM;
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4 Restrictions on Representation Clauses

The facilities covered in Chapter 13 of the RM are provided, except for the following
features:

* Address clauses aie ,ct '-Plemented.

0 There is itu bit implemnntadon trw any of the repP,r-,,rtion clauses.

The Record Clause is not allowed fo a derived ecord type.

* h.ng- of ripresenttitn for RECU,(i3 ".;), ii oot iaplr.r-iented.

Fh a triuineratio, Clusa is not allowed it 1here is a range constraint on the
parent s.Abtype.

* For the length clause:

- Size specification: T'SIZE is not implemented for types declared in a
generic unit.

- Specification of storage for a task activation: T'STORAGE__SIZE is not
implemented when T is a task type.

- Specification of small for a fixed point type: T'SMALL is restricted to
a power of 2, and the absolute value of the exponent must be less than
31.

Machine code insertions are not implemented; use instead pragma INTER-
FACE to ASSEMBLER to write assembly language routines.

5 Conventions for Implementation-Generated Names

The Alsys PC AT Ada Compiler may add fields to record objects and have descriptors
in memory for record or array objects. These fields are not accessible to the user
through any implementation-generated name or attribute.

The following predefined packages are reserved to Alsys and cannot be recompiled in
Version 3.1:

ALSYSAD..RUNT Wi4
ALSYS BASIC_10

ALSYSBASI C.DIRECT-10

ALSYS BAIC SIWUENT IALIO
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6 Address Clauses

This v r:;ion of the Alsys PC AT Ada Compiler does not support address clauses. Sup-
port is provided for Ada interrupt entries; please see Chapter 6 of the Application De-
veloper's (ride for details.

Restrictiun's on Uncheckid Converions

,ichecked c-onversk,,s ac illowed bet 'e'n any types. tt is the programmer's re-
:., -ibility tn determ if. if -.he desir-.i effect i ,hieved.

3 Input-0apit Packages

T'he RM defines the predefined input-output packages SEQUENTIAL_O, DIRECT_10,
and TEXT _10, and describes how to use the facilities available within these packages.
Th. RM also defines the package I0_EXCEPTIONS, which specifies the exceptions that
can be raised by the predefined input-output packages.

In addition the RM outlines the package LOWLEVEL_O, which is concerned with
low-level machine-dependent input-output, such as would possibly be used to write de-
vice drivers or access device registers. LOWLEVEL_O has not been implemented.
The use of interfaccd subprograms is recommended as an alternative.

8.1 Correspondence between External Files and DOS Files

Ada input-output is defined in terms of external files. Data is read from and written to
external files. Each exteinal file is implemented as a standard DOS file, including the
use of STANDARD INPUT and STANDARDOUTPUT.

The name of an external file can be either

" the null string

" R VQ.S filename

" a DOS special file or device name (for example, CON and PRN)

If the name is a null string, the associated external file is a temporary file and will cease
to exist when the program is terminated. The file will be placed in the current directory
and its name will be chosen by DOS.

If the name is a DOS filename, the filename will be interpreted according to standard
DOS conventions (that is, relative to the current directory). The exception
NAME ERROR is raised if the name part of the filename has more than 8 characters
or if the extension part has more than 3 characters.

If an existing DOS file is specified to the CREATE procedure, the contents of the file
will be deleted before writing to the file.

8 Alsys PC AT Ada Compiler, Appendix F, Version 3.1
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If a non-existing directory is specified in a file path name to CREAfE. the directory
will not be created, and the exceptimn NAMEERROR is raised.

8,'I .tr, -fandling

.: efror are translated into Ada ., iptions. as defiuvd in the RM by package
EXCEPTIONS. In particular, DVICE_ERROR is raised in cases of drive not

,dy, unkr,.wn media, disk full or bardw e frror on the disk (such as read or write
f 1ult

". I'be FORM Paran'eter

-he oni, ',,,pv d value of the FORM parameter of the various CREATE an 1 OPEN
procedures is the null string. The functions FORM of TEXT O and (any Instantiation
,) DIRECT 10 and SEQUENTIAL 10 always return the null string. USEERROR is
r, qed if a non-null FORM string is passed to any CREATE or OPEN procedure.

8.4 Sequential Files

For seqential access the file is viewed as a sequence of value.- that are ti-ansferred in
the order of their appearance (as produced by the program or run--time environment).
This is sometimes called a stream file in other operating systems. Each object in a se-
quential file has the same binary representation as the Ada object in the executable pro-
gram.

8.5 Direct Files

For direct access the file is viewed as a set of elements occupying consecutive positions
in a linear order. The position of an element in a direct file is specified by its index,
which is an integer of subtype POSITIVECOUNT.

DIRECT 10 only allows input-output for constrained types. If DIRECT _10 is in-!
-tantiated for an unconstrained type, all calls to CREATE or OPEN will raise.N
USEERROR. Each object in a direct file will have the same binary representation as
the Ada object in the executable program. All elements within the file will have the
same length.

a'

8.6 Text Flies

Text files are used for the input and output of information in ASCII character form.
Each text file is a sequence of characters grouped into lines, and lines are grouped into a
sequence of pages.

All text file column numbers, line numbers, and page numbers are values of the subtype
POSITIVECOUNT.

Appendix F. Implementation-Dependent Characteristics 9



Note that due to the definitions of line terminator, page terminator, and file terminator
in the RM, and the method used to mark the end of file under DOS, some ASCII files
do not represent well-formed TEXT !O riles.

A text file is buffered by the Rwitim. t.'.ccuiive unless

0 it names a device (for exaw ple, CON ir PRN)-

, it is STAN DAR DINPUT or STANDARDOUTPUT ?'- has not been

r'edirected.

-i aoi -- directed, prumpts written ., STANDARD --. ' UT ith th. procedure PrrT
,:0.. Ir before K r when) a GFT (or GET.ITNF' lcmc-rs.

;:.. ".,Aions END OF _PAGE :.id ' 0t il'1.E always return FALSE when the
'1, is a device, which i; cludes the use of the file CON, and STANDARD INPUT when
it ". o redirected. Progcams which would like to check for end of file when the file
may be 'levice should handle the exception EN) ERROR instead, as in the following
example:

Example

begin

toop
.. Disptay the prompt:

TEXTtO.PUT (' );

-- Read the next Line:

TEXTlO GETLINE (COMMAND, I.Asr);
N Now do something with COMMAND (1 .. LAST)

end toop;

exception

when TEXT IO.END ERROR =)

null;

ENDERROR is raised for STANDARDINPUT when "Z (ASCII.SUB) is entered at
the keyboard.

8.7 Access Protection of External Flies

Standard DOS does not provide any access protection for external files. In a network
environment, access protection is dependent on the network operating system.

8.8 The Need to Close a File Explicitly

The Runtime Executive will flush all buffers and close all open files when the program is
terminated, either normally or through some exception.

10 Alsys PC AT Ada Compiler. Appendix F. Version 3.1
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However, the RM does not define what happens when a program terminates without
closing all the opened files. Thus a program which depends on this feature of the
R,,nirne Executive might have problems when ported to another system.

,I.9 limitation on the pro,,dzr.c "FET

Ai ,;€,nal file opened for input cannot be RESET for output. However, an internal
'e oprr ,d for output can be RESET for input, and can suhsequently be RFlFT back to

Sharing of Fxternoi Files sod Taski ug Issues

Several internal files can be associatid with the same external file only if all the internal
files are opened with mode IN MODE. However, if a file is opened with mode
OUTMODE and then changed to INMODE with the RESET procedure, it cannot be
shared.

Car,. should be taken when performing multiple input-output operations on an external
file during tasking because the order of calls to the I/O primitives is unpredictable. For
example, two strings output by TEXTIO.PUTLINE in two different tasks may appear
in the output file with interleaved characters. Synchronization of I/O in cases such as
this ;s .: user's responsibility.

Th,3 [EXT 10 files STANDARDINPUT and STANDARDOUTPUT are shared by
all tasks of an Ada program.

If TEXf IO.STANDARDINPUT is not redircte'I, it will not block a pogram on in-
put. All tasks not waiting for input will continue running.

9 Characteristics of Numeric Types

9.1 Integer Types

The ranges of values for integer types declared in package STANDARD are as follows:

SHORT iNTEGER -128 .. 127 2"7 . ,

INTEGER -32768 .. 32767 -- 2'*w5 I I

LONG INTEGER -2147436 .. 2147483647 -2*3t 1 .

For the packages DIRECT _10 and TEXT._O, the range of values for types COUNT
and POSITIVECOUNT are as follows:

CUMNT 0 21474837 2'31 1

POSITIVE COUNT 1 21474&3"- 2*31 1

Appendix F. Implementation-Dependent Characteristics 11
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For the package TEXT_.O, the range of values for the type FIELD is as follows:

FIELD 0 .. 255 2*'8 "1

. .2 Floating Poi0it Type Attributes

FLOAT LONGFLOAT

DIGITS 6 15

kANT [ISSA 21 51

EKA( sib 204

EPSILON 9.53674E-07 8.88178E-16

LARGE 1.93428E+25 2.57110E+61

SAFEEAX 125 1021

SAFE-SMALL 1.17549E-38 2.22507E-308

SAFE-LARGE 4.25353E.37 2.24712E+307

FIRST •3.40282E+38 -1.79769E.308

LAST 3.40282E,38 1.79769E+308

KACHINERADIX 2 2

HACHINE MANTISSA 24 53

MACNINE EKAX 128 1024

MACHINE ENIN -125 -1021 -

MACHINE ROJINDS true true

ACM I NEOVERF LOWS fatse fats*

SIZE 32

9.3 Attributes of Type DURATION

U A TION'DELTA 0.001

D4AMTICN'ISALL 0.0009765625 (a 2**(-10))

CU9RAT 10i01 FI tST -2097152.0

12 Alsys PC AT Ada Compiler. Appendix F. Version 3.1
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DURATIONl'LAST 2097151.999

OURATION'LARGE same as OURATIONI'LAST

10 Other Implementation -Dependent Characteristics

0.1 r Te of the Floating-Point Coprocessor (9087 o: R0287)

"he Alsys PC AT Ada Compiler generates instructions to use the floating point copro-
"-.ss,. o ,c all floating point oper16oi-, 'but, of course, not for operations involving only
,!4-'1 ,r! real).

ring point up,-ocessor, 808-1.'287, s ,..quired : 06e execution of ptograms
,-. . arithmetic on floating point values. The copoceq',,:r is needed if the
F. 1 or FIV70 10 packages of TEXT10 ,re used.

For the A , the Rutinze Executive will detect the absence of the floating point copro-
cessor if it is required by a program and will raise NUMERIC ERROR. The user is
warned to not fun a floating point program on an XT without an 8087. The result of
doing so is that the XT will wait indefinitely until a power on reset.

10.2 Characteristics of the Heap

UNCHECKED DEALLOCATION is implemented for all Ada access objects except
access objects to tasks. Use of UNCHECKEDDEALLOCATION on a task object will
lead to unpredictable results.

There is no management of collections (via the 'STORAGESIZE representation clause
on access type) altlo,,gh small objects are managed more efficiently than normal heap
objects.

All objects whose visibility is linked to a subprogram, task body, or block have their
storage reclaimed at exit.

rhe maximum size of the heap is limited only by available memory. User programs
making use of the Protected Mode feature have a heap which includes all available
memory below the 640K limit plus the size of the heap file which is in the extended
t,Ie:nory RAM disk.

All objects created by allocators go into the heap. Also, portions of the Runtime Execu-
tive representation of task objects, including the task stacks, are allocated in the heap.

10.3 Characteristics of Tasks

The default task stack size is IK bytes (32K bytes for the environment task), but by
using the Binder option STACK.TASK or the SETOPT program, the size for all task
stacks in a program may be set to a size from 1K bytes to 64K bytes.
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Normal priority rules are followed for preemption, where PRIORITY values are in the
range I .. 10. A task with wide/ined priority (no pragma PRIORITY) is considered to
be lower than priority 1.

Tl. minimum timeaNe delay is

9 1.0/18 2 zcni'ds on a PC XT, or

a 1.0/1024.0 seconds on a PC AT when the high-resolution timer is in effect

through the TIMER - FAST r-tion of the BIND command.

r; *,ximum number ,-f active tasks is se.., :- ny by memory usage.

Th, accept-r of a rendezvous executes the accept body .'ode in its own stack. Rea-
dez-;ous with an empty accept body (for synchronizan) does not cause a context

fhe main program waits for completion of all tasks dependent upon library packages
before terminating.

Abnormal completion of an aborted task takes place immediately, except when the ab-
normal task is the caller of an entry that is engaged in a rendezvous, or if it is in the
process of activating some tasks. Any such task becomes abnormally completed as soon
.is the state in question is exited.

The message

GLOBAL BLOCKING SITUATION DETECTED

is printed to STANDARD__OUTPUT when the Runtime Executive detects that no further
progress is possible for any task in the program. The execution of the program is then
abandoned.

10.4 Definition of a Main Subprogram

A library unit can be used as a main subprogram if and only if it is a procedure that is
not generic and that has no formal parameters.

10.5 Ordering of Compilation Units

The Alsys PC AT Ada Compiler imposes no additional ordering constrain,; on com-
pilations beyond those required by the language. However, if a generic unit is in-
stantiated during a compilation, its body must be compiled prior to the completion of
that compilation.
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11 Limitations

11.1 Compiler Limitations

P.- maximum identifier length is 255 characters.

* - maximrnum line length is 2: characters.

The maximum number of unique identifiers per comiilvion unit is 2500.

rhe max;mum nuiiber of compilation units in a !ihcaiy ;s 1000.

1.) Idware Related Limitations

" The maximum size of the generated code for a single compilation unit is
65535 bytes.

" The maximum size of a single array or record object is 65522 bytes. The
maximum size of a static record is 4096 bytes.

fhe maximum size of a single stack frame is 32766 bytes, including the data
for inner package subunits "unnested" to the parent frame.

The maximum amount of data in the global data area is 65535 bytes, in-
cluding compiler generated data that goes into the GDA (about 8 bytes per
compilation unit plus 4 bytes per externally visible subprogram).

The maximum amount of data in the heap is limited only by available mem-
ory.

11.3 Runtime Executive Limitations

a Task stacks are only allocated in low memory (that is, below 640k).
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APPENDIX C

TEST PARAMETERS

Certain tests in the ACVC make use of implementation-dependent values,
such as the maximum length of an input line and invalid file names. A
test that maivs use of such values is identified by the extension .TST
in 'its file name. Actual values to be( 3ubstituted ,e ident;ied 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
-r'idation are given below.

,AE AN D MEANING 'ATUE

$BIGT1 . A ... A1
Identifier the size of th;: I I
maximum input line length 254 characters
with varying last character.

$BIG ID2 A .... A2
Identifier the size of the I I
maximum input line length 254 characters
with varying la..t character.

$BIG ID3 A .... A3A .... A
Identifier the size of the I I I I
maximum input line length 127 127 characters
with varying middle character.

$BIG ID4 A .... A4A .... A
Identifier the size of the I I I I
maximum input line length 127 127 characters '

with varying middle character.

$BIG INT LIT 0 .... 0298
An integer literal of value 298 I I
with enough leading zeroes so 252 characters
that is is the size of the
maximum line length.

$BIG REAL LIT 0 .... 069.OEI
A real literal that can be I I
either of floating- or fixed- 249 characters
point type, has value of 690.0,
and has enough leading zeroes to
be the size of the maximum line
length.
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TEST PARAMETERS

NAME AND MEANING VALUE

$BIANKS 235 blanks
A sequence of blanks twenty
characters fewer than the size
of tbhe maximum line length.

>-'OUNT LAST 2147483647
oniversal integer literal
.se value is TEXTIO.COUNT'LAST.

-Ak, 'F DASCII CHARS "ab(Cefghijklmnopqrstuvwxyz
A ',ring literal containing all
-. ASCII characters with
,i,-tcb 2 graphics that are not

,n the basic 55 Ada character

SFIELD LAST 255
A universal integer literal
whose value is TEXTIO.FIELD'ILAST

FILE NAME WITH BAD CHARS X)]!@ $^&~Y
An illegal external file name
that either contains invalid
characters or is too long if no
invalid characters exist.

$FILE NAMEWITHWILDCARDCHAR XYZ*
An external file name that
either contains a wild card
-zharacter or is too long if no
wild card characters exists.

$GREAi'ER THAN DURATION 2_097_151.01
A universal real value that lies
between DURATION'BASE'ILAST and
DURATION'LAST if any, otherwise
any value in in the range of
DURATION.

$GREATER THAN DURATION BASE LAST 10_000_000.0
The universal real value that is
greater than DURATION'BASE'LAST,
if such a value exists.

$ILLEGAL EXTERNAL FILE NAMEl BAD-CHARACTER*A
An illegal external file name.
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TEST PARAMETERS

NAME AND MEANING VALUE

$ILLEGAL EXTERNAL FILE NAME2 MUCH-TOO-LONG-NAME-FOR-A-FILE
An illegal external file name
that is different from
$ILLEGALEXTERNALFILENAMEl.

$INTEGER FIRST -32768
The universal integer literal
e~presso~ whose value is
rNTiEGER I F RST.

APEGER LAST 32767
ehr .iniversal integer literal

,X'.sion whi ;:_ value is
'"'TAST.

i,k_,. ilaAi .,JRATION -100 000.0
A universal real value that lies
between DIJRATION'BASE'FIRST and
DURATION'FIRST if any, otherwise
any value in the range of DURATION.

SLESS -THAN -DURATION_-BASEFIRST -10 000_000.0
The universal real value that is
less than DURATION'BASE'FIRST, if
such a value exists.

SMAX DIGITS 15
The universal integer literal
whose value is the maximum digits
supported for floating-point types.

SMAX IN LEN 255
The universal integer literal
whose value is the maximum input
line length permitted by the
implementation.

$MAX INT 2147483647
The universal integer literal
whose value is SYSTEM.MAXINT.

$NAME LONGLONGINTEGER
A name of a predefined numeric
type other than FLOAT, INTEGER,
SHORT FLOAT, SHORT INTEGER,
LONGFLOAT, or LONGINTEGER if
one exists, otherwise any
undefined name.
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TEST PARAMETERS

NAME AND MEANING VALUE

$NEG BASEDINT 8#777777777776#
A based integer literal whose
highest order nonzero bit falls

in the sign bit position of the
representation for SYSTEM.MAXINT.

$NON -ASCII_-CHAR_-TYPE (NON_NULL)
*Aif enumerated type definition for

i character type whose literals
ire the identifier NONNULL and
ill nonASCII characters with
.-rntabfe graphics.
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APPENDIX D

WITHDRAWN TESTS

SomJ trests are withdrawn from the ACVC because they do not conform to
the Ada Standard. The following 19 tests had been withdrawn at the
tine of validation testing for !-he reasons indicated. A reference of
-b, form "AI-ddddd" is to an Ada Commentary.

C32114A: An unterminated string literal occurs at line 62.

•i 3203C: The reserved word "IS" is misspelled at line 45. p
C34018A: The call of function G at line 114 is ambiguous in

the presence of implicit conversions.

• C35904A: The elaboration of subtype declarations SFX3 and
SFX4 may raise NUMERIC ERROR instead of CONSTRAINT
ERROR as expected in the test.

* B37401A: The object declarations at lines 126 through 135
follow subprogram bodies declared in the same
declarative part.

C41404A: The values of 'LAST and 'LENGTH are incorrect in
the if statements from line 74 to the end of thetest.

• B45116A: ARRPRIBL 1 and ARRPRIBL 2 are initialized with a
value of the wrong type--PRIBOOLTYPE instead of
ARRPRIBOOLTYPE--at line 41.

• C48008A: The assumption that evaluation of default initial
values occurs when an exception is raised by an
allocator is incorrect according to AI-00397.

. B49006A: Object declarations at lines 41 and 50 are
terminated incorrectly with colons, and end case;
is missing from line 42.

• B4A010C: The object declaration in line 18 follows a
subprogram body of the same declarative part.
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WITHDRAWN TESTS

• B74101B: The begin at line 9 causes a declarative part to be
treated as a sequence of statements.

• C87B50A: The call of "/=" at line 31 requires a use clause
for package A.

* C92005A: The "/=" for type PACK.BIG INT at line 40 is not
visible without a use clause for the package PACK.

^c40AC,%: The assumption t'3t allocated task TTI will run
prior to the main program, and thus assign SPYNUMB
the *aie checked tor by the main program, is
erronpous.

CA3005A..D: No valid elaboration order exists for these tests.
' a-sts)

S3204C: The body of BC3204C0 is missing.
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