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EXECUTIVE SUMMARY »

ﬂ

1

:

This Validation Summary Report (VSR) summarizes the results and X
conclusions of validation testing performed on the AlsyCOMP 003, V3.1 "
using Version 1.8 of the Ada* Compiler Validation Capability (ACVC). Py
The Alsy”™"MP_003 is hosted on a Compaq Deskpro 138f operating under b
Inmmay DOS 3.10. )
o

Fooatte Leseing was oerformal L June 1987 through 4 Jurc (9827 2t Alsys
‘ne ¥ a4 tkam MA 02151 3o the dirocition of the National <Conpui g

. . . . . . X
a2y qoeordinT . Ada Validation Organization (AVC; poiicies %
axd L oecedh e The AVF identified 2210 of the 2199 tests i1n ACVC A
Jers e 1.2 te be processed during on-site testing oif  fhe compiler. A
The e loasis witbhdrawn at the time of validation testiae, s well as Y
the. 170 axecutable Lests that make use <7 Ffleoating -point. precision
e clive fhat capported by the implemediation wer- nob  orocessed. »
e o 2210 tests were proosssed, resnlts for Claes A, C, D, or E \
test: r2re examined for correci execution. Compilai.ion listings  for §
Class B tusts were analyzed foc <orrect diagnosis of =yntax and \
semantic 2rrors, Compilation and link results of Class . tests were %
analyzed {ur correct detection of errors. There were 26 of the p
processed tests determined to be inapplicable; The remaining 2184
tests were passed. :{i:

n!
The results of validation are summarized in the following table: A
fy
RFSNT,™ CHAPTER TOTAL f’
2 3 4 5 6 7 8 9 10 11 12 14 -~

kS

Pass..t. 102 253 334 243 161 97 136 261 129 32 218 218 2134 |
. o
Failow: o 0 0 0 g 0 0 0 0 0 0 0 0 bk
Inappiicable 14 72 8 4 0 ©O0 3 1 1 0 0 15 196 ]
wd
Withdrawn 0 5 5 0 0 1 1 2 4 0 1 0 19 5‘
%
TOTAY 116 330 42% 247 161 98 140 264 134 32 219 233 2399 "
)
3

The AVF concludes that these results demonstrate acceptable contormity )
%~ ANST/MTL-STD-1815A Ada. o
o

l’

X

[y

*Ada is a registered trademark of the United States Government "
(Ada Joint Program Office). %:
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\ { N'TRODUCTION 3
)
\‘, e — L
" , g .
‘/'rnL: Jalidation Summacy ReportcTVSRT describes the extent to which a f
specific Ada coapiler conforms to Lhe hda Standard. This ceport \
explaius all technical terms used within it and thoroughly reports the ot
results of testing this compiler using the Ada Compiler Validation )
Capability (AcCvC). An Ada compiler must be implemented according to $
the Aada Standard and any implementation-dependent features must o
conform to the requirements of the Ada Standard. The Ada Standard W
must be implemented in its entirety, and ncthing can be implemented s
+

A“ngt,ignqu_in the Standard.
~ T e e
svew though all validated Ada coapilers conform to the Ada Standard,

i

it must be understood that =some differences do exist between :
implementations. The Ada Standard permits some implementation
Jependencies—--for example, the maximum length of identifiers or the N
maximm values of integer types. Other differences between compilers AN
resuit from characteristics of particular operatiing systems, hardware, !
or iuplementation strategies. All of the dependencies demonstrated ‘§
during the process of testing thi:: compiler are given in this report. bob!
The information in this report is derived from the test results g
produced during validation testing. The validation process includes \
submitting a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results. - The purpose of validating is i‘
to ensure conformity of the compiler to the Ada Standard by testing ;S
that the compiler properly impleuents legal language constructs and ,
that it 1identifies and reject: illegal language constructs. The by
testing also identifies behaviour that is implementation dependent but Pt
permitted by the Ada Standard. Six classes of tests are used. These )
tests are designed to perform checks at compile time, at link time, X
and during execution. ::::
e
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INTRODUCTION =
(3
i.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT $‘
'A
This VSR documents the results of the validation testing performed on i
an Ada compiler. Testing was carried out for the following purposes: ﬂ,
. To attempt to identify any language constructs supported by the Q@
compiler that do not conform to th~ Ada Standard 4

EA
o attavpt  to identify -y urncupported  language costruel s A
ear,0 0t by the Ada Standard. s
{
[“
C aetzrwine that the implementatic. dzpendent behaviour is o
21t wed vy the Ada Standacd }Q
aiay LU this cowg o ler was conducted by NCC under the dice:tion  of 5“
S h AVE  sorording o policies and procedures established vy the Ada v
- Uowation Organt.atiocn  (AVO). On-site L =ting was conducted tiom i
“upneg 1987 thrnvtgh 4 June 1987 av Alsys Inc, Waliham MA 02154. ﬁb
t":
t.2 ok OF THLS VALYDATION SUMMARY REPORT N
.
t
Cunsistent with the national laws of the originating country, the AVO &
may make full and free public disclosure of this report. In the 2
United States, this is provided in accordance with the "Freedom of _:q
Information Act" (5 U.S.C. 552). The results of this wvalidation 2
appl; 1y to the computers, operating systeus, and compiler versions

id~.t 1 ".ad in this report. ﬁ
Th: »>rganisations represented on the signature page of this report do :;
10 . 2present or warrant that all statements set forth in this report \§
e ssaicate and complete, or that the subject compiler has no S

noncoufosmities to the Ada Standard other than those ocesented,
Copies of this report are available to the public from:

2

A

Ada Information Clearinghouse ~
Ada Joint Program Office *;
OUSDRE W
The Pentagon, Rm 3D~-139 (Fern Street) &
Washington DC 203013081 o
.r:-'
or from 3
.ﬁ‘

Ada Validation Facility i
The National Computing Centre Ltd -
Oxford Road R
Manchester ﬂ
M1 7ED iy
United Kingdom w,
. -~
1-2 s
)
N
X
[ %0

[
i;
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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 Beauregaid
Alexandria VA 22311

N PUCREMOCES
t Reference Muaual foo Lie Adr Programming Leanguage,
ANST/MIL-STD-1815A, FEB 1931,
7. acdy Validab 'on Organizabtiu.a: policics acd Procedittes MITRE
“rooration, JUN 1982, PR 33 117601,
3. &ada Compiler Validation <apability Implementec's Guide,

SofTech, Inc., DEC 1984.

1.4 DEFINITION OF TERMS

N A e osaed
applicant

AVF

AV

Compiler

Failed test

The Ada Compiler Validation Capability. A set of programs
that. evaluates the conformity of a compiler to the Ada
language specification, ANSI/MIL-STD-1215A.

ANST/MTL.-STD-1815A, February 1983.
The agency requesting validation.

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.

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

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

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

b

. . . ha

Host The computer on which the compiler resides. o
. . by
Inapplicable A test that uses features of the language that a compiler Al
test is not required to support or may legitimately support in ’
a way other than the one expected by the test. '

F t

d

Passed !z A test for which a compiler generates the expected ?
result. %

Tsoget Thz coaputer for which . ryiniler generatoes oda, e

]

Test A proycam that checks A compiler's conformity regardicg a 39
particular feariive 0t {eatures ro the Ada Standard. In %

the context of this repuri, the term is used ko desiynate g

a single tnsi, which may comorise one or more files. r

A test found to bue incoccact and not used to  check ﬁ:

conformity to test the Ada langjuage uspecification. A bt

test may be incorrect because it his an  invalid test \
objective, fails to neet its t=2st obiective, or «ontains
illegal or erroneous use of the language.

»
-,

- e 4

'.;
of
v
1.5 ACVC TEST CLASSES :ﬁ
onformity to the Ada Standard is me..sured using the ACVC. The ACVC ;’
—satains  both legal and illegal Ada programs structured into six test L
- 'asses: A, B, ¢, D, E, and T. The first letter of a test name e
rioptifies the class to which it belonags, Class A, ¢, D, and E tests (Qf
. » axecutable, and special proy:r.:m units are used fo report their N
re:-uits during execution. Clasc 3 tests are expected to produce ﬁ
<oyuapilation errors. Class L tusts are expected to produce 1ink errors. i.
Class A tests check that legal Ada programs can be successfully K;
cormpiled and executed. However, no checks are performed during
execution to see if the test objective has been met. For example, a 0
Class A test checks that reserved words of another language (other 'R
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 dJdetected at compile time and the program executes to o
produce a PASSED message. Ky
L] .1
Class B tests check that a compiler detects illegal language usage. e
Class B tests are not executable. Each test in this class is compiled Wiy
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 &7
compiler. oy
-
)
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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.

U.a3s D ests check the compilation and execution capabilities of a
compilev. Since there are no requirements placcel on a compiler by the

Ads Standard for some parameters--far exawole, the number of
Tl fooen permitted  in a eoapilation or the comber of units in  a
ettt v compiler » , v2fuse to compile a .l i D test and otidl be
1 aforaing compiler. ‘herefcre, Lf a Clar- ™ test fails to couwcile
DR e ihe L apacity of  the conplier s s2xceceded,  the test s

foemiTiad as 'nayg licable. JE a Class o « ».% compiles successfully,

saif~checking and procdio2g a PASSED or FAILED messagz  during

s

Jentl s B tese 1s self-cneciing el gaodacas  a NOL AVYPLICAULE,
hat ot 55 FATILED me:-sage when it is .omplled and executed. ({ovover,
thi:  Ada Standard permits an implemontation to reject poograms
Coovaaning some features addressed by Class E tesis during
comps lation, Therefore, a ::lass E test is passed by a compiler if it
is compiled successfully and executes to prodt~e a PASSED message, or
if it is rejected by the compiler for an allowable reason.

Class L tests check that incomplete or illegal Ada programs involving
multipln, separately compiled units are detected and not allcwved to
exeonte . Class T. tests are cowmpiled separately and execution is
attempitaen. A Class L test passes if it is rejected at link time--that
3o an aitenpt to execute the wain program must generate an error
vo3age  before any declarations in the main program or any units
rei -verced by the main program are elabovated.

“w..  cibracy units, the package REPORT and the procedure CHECK FILE,
2uoport the self-checking features of th:: executable tests. The
package REPORT provides the mechanism by which executable tests report
PASSED, FAILED, or NOT APPLICABILS results., It also provides a set of
identity functions used ¢to defeat somune 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
writien by enae of the Class C tests for chapter 14 of the Ada
Standard. The operation of these units is checked by a set of
2xncutable tests. These tests produce messages that are examined to
72rify that the units are operating correctly. If these units are not
werating correctly, then the validation is not attempted.
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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
chiracters, contain lines with a maximum length of 72 characters, use
small numeric values, and place features ithat may not be supported by
all implementations in separate tests. However, some tests contain
values that require the test to be customized according to
implementation-specific values~--for example, an illeqgal file name. A

gt o - 2ha values nsed for thie val’ -iion are listed ir Appendi« O

. .oa 2y must covrectly procoess eacii uwll the tests 1a . suite  ainag
demonsi.. te  conformity to the Ada Standard either neeting the pass
ariter) given for the tesi. i by suowing that the files:t is
wnapp' . sble to the ilwplementation. any test that was determined to
contii - an illegal language «¢oir. uct or an  erroneous langiiage
son: Lo is withdrawn from tie ACYT ard, tharefor:, 1is not use? in
tesi . compiler. ‘The tests : ithdrawn ot the time of validation are
P » Appendix D.
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CHAPIER 2

CONFIGURATION INFORMATION

"ouN i IRVPTON TESTED

v s compilation system for hio validation was te e undec

-

1rowivar configueation:

lers AlsycoMr 003, V3.l
Ay Versios, C, 8
Ceri.ification Expiration Date:
Hce« k. Computer:
Machine : Compaq Deskpro 386
Operating System: Compag DOS 3.10
Memory Size: Machine 1.
Base memory 640K
Extended memory 9 MB phiysical,
4 MB software configuration.
Machine 2.
Base memory 640K
Extended memory 5 MB physical,

4 MB software configuration.
Hard disk 128 MB.

Targot Computer:

Same as host

Communications Network: Not applicable
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CONFIGURATION INFORMATION
2.2 IMPLEMENTATION CHARACTERISTICS

One >»f the puirposes of validating cuipilers is to determine the

behaviuvar of a compiler in those aveas of the Ada Stand..cd that permit

implementations to differ. Class 3 and E tests specifically check for

such implementation differences. ¢ :/evi:i, tests in other classes also

char~ tarize an impleuwesntation. [ius -~ampilec is characterized Yy the
SPTR e, intarpreiations of the Ada Siacdard:

Capacities.,

e compl ier currect ly processes compilations coniaining  loop
ratement s nested to L7 lewwels, blesk statemconts uwested to 6%
ool and voeouwsive nrocadnres  sapas nely z‘.ompiled s
somits nestea to 47 Leeoiw, It correctly processe. a

zunpilation coabaining 727 L.ac.ables in the same declarative
part. (See tests D55A03A..H (8 tests), DE6001B, D6400S5E. .G (3
tests), and D29002XK.)

Universal integer calculations.

An implementation is allowed to reject universal integer
calculations having values that exceed SYSTEM.MAX INT. This
imulementation does not reject such calculations and processes
them correctly. (See tests D4A002A, D4AO02B, D4A004A, and
420048 .1

stodafined types.

This implementation supports the additional predefined types
SHORT_INTEGER, LONG INTEGER and LONG_ FLOAT, in the package
S'TANDARD, (Ser tests B86001C and B86001D.)

Based literals.

An implementation is allowed to reject a based literal with a
value exceeding SYSTEM.MAX INT during compilati::a, or it may
.#ise NUMERIC FRROR or CONSTRAINT ERROR during execution.
rhis implementation raises NUMERIC FRROR during execution.
‘32e test E24101A.)
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CONFIGURATION INFORMATION X
J
!.q:
. Array Types. Q
An implementation is allowed to raise NUMERIC_ERROR or 3'
CONSTRAINT ERROR for an array having a 'LENGTH that exceeds "
STANDARD. INTEGER'LAST and/ or 53YSTEM.MAX INT. v
y
U
A packed BOOIEAN array having a !LENGTH exceeding INTEGER'LAST 45
raises no exception when the avray type is declared or when um
: “lwe array ohjects are declar=d ar sliced. (See test CF2103X.) LB
e
packerd two~-dimensional JOOLEAN array with moce than }
t +I'E2GER'TLAST components raises CONSTRAINT ERROR when the $
“cagth of a dimensinn is calculated and z-cecds INTEGER'LAST. 2
Ssen tast CS52104Y.) ]
. Q'
A null  ars oy wit®  one dimension of length greater than :.
NPRGER'LAS may .aise NUMFRIC ERROR or COMSTRALNT ERROR )
ailier when declured ot assigned. Alternalively, an ™
implementation may accept the declaration. However, lengths ‘2
must match in array slice assignments. This implementation #,
does not raise NUMERIC_ERROR when the array type is declared. ot
(See test E52103Y.) 5
[
Ir assigning one-dimensional array types, the expression X
appears to be evaluated in its entirety before 3
CONSTRAINT_ ERROR is raised when checking whether the R{
nxpiression':: subtype is compatible with the target's subtype. Rk
- assigning two-dimensional array types, the expression does ’
wt appear to be evaluated in its entirety before '.
CONSTRAINT ERROR is raised when checking whether the ﬁ.
expression's subtype is compatible with the target's subtype. %
(See test C52013A.) '
Discriminated types. %
During <ompilation, an implementation is allowed to either g'
accept or reject an incomplete type with discriminants that is !
used in an access type definition with a compatible g.
discriminant constraint. This implementation accepts such AN
subtypre indications. ({Sece test E38104A.) L
W~
In assiyning record types with discriminants, the expression }j
appears to be evaluated in its entirety before N
CONSTRAINT ERROR is raised when checking whether the :?

expression's subtype is compatible with the target's subtype.
(See test CS52013A.)
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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
B index type. (See tests C43207A and C43207B.)

In the evaluation of an aggregate rontaining subaggregates,
all choices are not evaluated before being checked for
‘dentical bounds, (S0 test F43212B.)

0., R,

Iy

1

%11 choices acre evaluated Lefuoce CONSTRAINI ERROR is  vaiseu "
if a bound in a nonnull range of a nonnull aggregate does not
helong to an ind~x subtype. (See test E43211B.) §

-~ o

tuict.ions

An implenentacioa may allow the declaration of a parameterless By
fuiction and an =2numeration literal having the same profile in «
the same immediate scope, or it may reject (L2 function

declaration. [f it accepts the function declarations, the use i
of the enumeration literal's identifier denotes the function. :
This implementation rejects the declarations. (See test .
E66001D.) N

o

. Representation clauses.

-

The Ada Standard does not require an iwplementation to support
cepresentation clauses. If A repressntation clause is not :
supported, then the iwplementation must reject it. While the q
operation of representation clauses is not checked by Version
1.8 of the ACVC, they are used in testing other 1language
features. This implementation accepts 'SIZE for tasks, and ¢
"SMALL clauses; it rejecis 'STORAGE_SIZE for tasks, and for :
, ¢ 3llections. Enumeration representation clauses, including
f those that specify noncontiguous values, appear to be ,

supported. (See tests C55B16A, C87BG2A, C87B62B, C87B62C, and ]

o ot

e

: BC1002A.) 3
‘v Prayuas. N
s he pragma INLINE is supported for procedures and functions. -
; (See tests CA3004E and CA3004F.) F
; . Input/Output. -

The package SEQUENTIAL IO can be instantiated with
unconstrained array types and record types with discriminants.
The package DIRECT 10 can be instantiated with unconstrained o

) array types and record types with discriminants without -
{ defaults. (See tests AE2101C, AE2101H, CE2201D, CE2201E, and :

CE2401D.) "
p 2-4 N
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k) CONFIGURATION INFORMATION

0 An existing text file can be opened in OUT_FILE mode, can be 3
created in OUT_FILE mode, and cannot be created in 1IN FILE
o mode. (See test EE3102C.)

o More than one internal file can be associated with each
S I external file for text I/0 for readiny only. (See tests
" CE3111A.F (5 tests).)

dore than one¢ internal file can be asscciated with each
»xternal file for sequential T/0 for --ading only. (See tests
a ~"F2107A..F (6 tests).)

o8 ~ues: than one internal Filz: ~an be associated with each i

s ~%3zrnal file for direct I/0 for vealding nnly. (See tests
’ “r107A..F (6 tests).)

) g external fiie assocliated #ith wore tiLse one internal fiie
¥ :annot be deleted. (See test CE2110B.)

W f=2rporary sequential and dJdirect files are given a name.
ol temporary files gdgiven names are not deleted when they are
2)osed. (See tests CE2108A and CE2108C.)

Janerics. !

M Generic subprogram declarations and bodies can be compiled in
v ~~narata compilations. (Sec tests CA2000%,)

W seneric  package declarations and bodies can be compiled in
y separate compilations. (See ktests CA2009C and BC3205D.)
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CHAPTER 3 )

b
TEST INFORMATION :
‘ J

S D e

L1 U RESTO TS 2

e . o,

Jears o, % of the ACY: contains 2399 ‘ests. Wit validation tosting
Al 0P 003 was oerformed, 19 tests had been withdrawn. The \
Cumd Lany <380 tests were potentinily applicabile to this validation. f

The AVF determined that 196 tests were inapplicahiez to this
implementation, and that the 2184 applicable tests were passed by the
implementation.

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

b .2 SUMMARY OF TEST RESULTS BY CLASS

TEST CLASS

RESULY

B Cc

Passed

Failed

Inapplicable

Withdrawn 0 7 12 0 0 0 19

TOTAL 69 874 1380 17 13 46 2399
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TEST INFORMATION

3.3 SUMMARY OF TEST RESULTS BY CHAPTER

RESULT CHAPTER

2 3 4 5 6 7 8 9 10 11 12 14 TOTAL
Passed 102 253 334 243 161 97 136 261 129 32 218 218 2184
T iad 0 G n 0 0 0 0 0 0 0 9 0 0
ir- wlicable 14 72 86 ¢ 0O 0 3 1 1 0 o 15 196
47 .5 oawn c 5 5 4 0 1 L2 4 0 [ 19

A 116 330 425 <47 161 28 140 .54 134 32 212 233 2399

s AL CADRAWN TESTS

ihe following 19 tests were withdr-awn from ACVC Version 1.8 at the
time of this validation:

C32114aAa C41404A B74101B

B33203C B45116A C87B50A

C34018A C48008A C92005A

C3594A B49006A C940ACA

B37401A B4A010C CA3005A..D (4 tests)
BC3204C

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 make use of

features that a compiler 1is 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 SHORT_FLOAT 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 SYSTEM, but I'EXT_IO is made obsolete by
this new definition in this implementation and the test ~annot be
executed since the package REPORT is dependent on the package
TEXT I0O.

. H3Y/B% 28 uses the 'STORAGE Sl4: ~iause to specify the :ilection

size fcr an access type which 15 not supported by this compiler.
‘™2 'STORAGE STZE clause is rejected Suring compilation.

LEonuse checks implementations for which the smallest and  largest
values in type TDURATION are different from the smallest and
lacgest. values in DURATION's base type. This i not the case for
thin iwmlementation,

BA2001& requires that duplicate names of sunbunits with a common
ancestor be detected at compilation time. This compiler correctly
detects the error at 1link time and the AVO rules that such
behavicrr is acceptable.

CEz21C/83..E (4 tests), CE21108, CEz2111D, CE2111H, CE3111B..E (4
tests), CE3114B, and CE3115A are inapplicable because multiple
internal files cannot be associated with the same external file
whe one file is open for writing. The proper exception is raised
whra aultiple access is attempted.

1H2102N because mode IN_FITE is not supported for SEQUENTIAL [O.
.#21021 because mode IN_FILE is not supported for DIRECT I0.

The dollowing 170 tests make use of floating-point precision that
exareds 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..2 (15 tests)
C45621L..Z (15 tests)

TN UY

T e e e

o e - N - - ~ gy~ LT L4 L 0P LY B LS RN Y] ¢ ™ ¥
b DO O O O O e A O e IO A Lo D . W W DRSPSt S M M MO A S i N o i N, NS 0 IS K N




- ha S

A A AN C A RERCRTIUATUL K A l,l'l.\“v,t'lJ AL !,l.u. F 0.".“0.!’;',!'- l“.l'l.\ x AASCLSA 0""‘. (405 a1

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 the compiler or until there is exactly one
error per =plit. Any Class A, Class C, or Class E test that cannot be
sompied and executed tecause of its size is split into a set of

waTlar ebseis that ecan Ba nrocassed,

g1t wece required for 14 Class B tests.
126 005A 33300134 B37004A
34 3201D BAS102A B61w12A
362001B B620y1 7 B74401F
37 1401R BS1OUA4A Ba5069A
36:069B B(C3208C

3.7 ADNITIONAL TESTING INFORMATION

>.7.1 Prevalidation

Prior to validation, a set of test results for ACVC Version 1.8
produczed by AlsyCOMP 003 was submitted to the AVF by the applicant for

review. Analysis of these resulis demonstrated that the compiler
Successtully passed all applicable tests, and the compiler exhibited
=2 -unccted behaviour on all inapplicable tests.

3,77 st Method

Tty of AlsyCOMP_ 003 using ACVC Version 1.8 was conducted on-site
by A validation team from the AVF. The configuration consisted of two
Cempaqg 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 wake use of implementation-~specific values were customized
hefore 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 Compag 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 1linked 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 compiler was tested using command scripts provided by Alsys 1Inc
and reviewed by the validation team. The following options were 1in

2ffoct oy iesting:
[ 4

Option Effect

“ALLS=INLINED This option allows insertion of code for
subprograms inline and must be set for the
pragma INTLINE to be ouperative,

Cdseis e compiled,  linked and e=xecuted (as appropriate) using A
single hose  compuber and a single target computer. Test ouiput,
compilation listings, and job logs wera captured on magnetic tape and
archived at AVF. The listings axamined on-site by the validation team
were also archived.

Sy

o

ce e

.7+3 7Tr3T SITE

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

COMPLIANCE STATEMLENT

Alsys in¢  has submitted the following
conpliance statement -=nncerning the
AlsyCOMP_003,
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COMPLIANCE STATEMENT

Compliance Statement

Base Configuration:

Jompiler: AlsyCOMP (03, Version 3 |

war Suites Ada* Compiler Validation Capahi'’*y, Version 1 8

-iost Computer:

bt Aachine: Compag e.xPro 386

Cowpag VOS 3.1¢

Opeiaiing System:

farget Computer: Same as host

Jommunications Neiwork: Not applicable

Aisys +n¢ has made no deliberate extensions to the Ada language standard.

Alsvs Tno agrees to the public disclosure of this report.

W sisy.s tnc agrees to comply with the Ada trademark policy, as defined by the Ada Joint Program Office.

ﬁ, Lie a""ﬂ'(&*«’% _ ___ Date:_ I_g‘_.‘ "1_1__( 137

Alsys Inc
Arra Avakian
Vice President of Engineering

0.!

) —— - - =

8 *Ada is registered trademark of the United States Government

": {Ada Ja:at Program Office)
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APPENDIX B

APPENDIX F OF THE Ada STANDARD

e T allowe: implementation dependencies correspond to ]
3 implemernincion-dependent prajymas, to certain machine-dependent
4 Wt as mentioned . chapter 13 of MIL-STD-1815A, and  to i
K Cer LAk >llowed restricticas on representation  classes. The A
' ) .cwoocatjon-dependent characteristics of {1 AlsyCOMP_003, V3.1 are -
' 2. 1 in the following soctions vinic™ dices topics one throu!
N Mt s stated in Appendix F of ithe Ada Langj.ace Reference Mionmal !
CANSL/MIL -oID=1815A4) . {Implementation-specitic portions of cthe |
r,ackage STANDARD are also included in this appendix. | The "

specification of the package STANDARD is also included 1in this
appendix. )

R X XS

Paciajye STANDARD is

typo INTEGER 1is =32 768 .. 32 767;
type SHORT INTEGER is range -128 .. 127; "
type LONG INTEGER is range ~-2_147 483 648 .. 2 147 483 647; )

type FLOAT is digits 6 range
=2#1.111 1111 1111 1111 1111 11114E+127
.. 2#1.111 1111 1111 1111 1111 1111#E+1?7
Lyp¢ LONG _FLOAT is digits 15 range
-2#1.1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111
1111 1111#E1023
.. 2%#1. 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111
1111 1111#E1023

P

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

=»nd STANDARD;

o\
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Irmolementation - Dependent Characteristics

- e -
e

Version 3.1
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) -
! Implementation - Depeindent Characteristics '
' -
‘ This appcadiig summa, .ef tiie inplementation dependent characteristics of the Alsys PC "
. AT Ada Compiler. This appendix is » requice? part of the Referenre Manual [for the W
) 41 Programming Language (called the RM in this appendix). $
¥ v
) . . . . e
I'h. ailons of this appendix are as follows: Iy
. {. The form, allowed places, and effect of every imnplementation-dependent ;5
A pragma. e
: :
) 2. The name and the type of every implementation-dependent attribute. §
3. The specification of the package SYSTEM. '
\ X
: 4. The list of all restrictions on representation clauses. 4
¢
f b
5. The conventions used for any implementation-generated name denoting '
implementation-dependent components. )
\ 5. The interpretation of expressions that appear in address clauses, including 3
X those for interrupts. Y,
A !
. 7. Any restrictions on unchecked conversions. .

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

9. Characteristics of numeric types. N
' g
{ 10. Other implementation-dependent characteristics. -
' Y
11. Compiler limitations.
N y
\ The name Alsys Runtime Executive Programs or simply Runtime Executive refers to the -
‘I runtime library routines provided for all Ada programs. These routines implement the "
b Ada heap, exceptions, tasking control, and other utility functions. :
3, h
h 'Y
General systems programming notes are given in apother document, the Application De-
' veloper's Guide (for example, parameter passing conventions needed for interface with 3
' assembly routines). Y
: 4
] i
[ A
Appendix F, Implementation-Dependent Characteristics 1 :
3
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" 1 Implementation-Dependent Pragmas

I’.
!’.
“ Adi programs can interface with subprograms written in Assembler and other languages
1:1 “hro; .gh the use of the predefined pr-3ma INTERFACE and the implementation-defined .
';:;‘ ) ~ ~mz INTERFACE _NAME,
J*: ”
o 1.1  INTERFACE
\‘
3‘ Prz .- INTERFACE specifies the name of 1n inierfaced ..0progiam and the name of
5 the prograin.:ing language for winch parameter p.ising conventions will be generated.
Pragma INTERFACE takes the form specified in the RM:

'i
;: prag <A INVERFACE (langne .. _name, subprogram _name),
:’
< N Viva
b
B s language _name is ASSEMBLER or ADA.
[ —_
i“ s subprogram_name is the name used within the Ada program to refer to the
;' interfaced subprogram.
"
5': The only two language names accepted by pragma INTERFACE are ASSEMBLER and
b ADA. The full implementation requirements for writing pragma INTERFACE subpro-
kY arams are described in the Application Developer's Guide.

)
: The fanguage name used in the pragma INTERFACE does aot have to have any re-
lationship to the language actually used to write the interfaced subprogram. It is used
:5 only to tell the Compiler how to generate subprogram calls; that is, what kind of
A parametor passing techniques to use. The programmer can interface Ada programs with
o subrouti:s written in any other (compiled) language by understanding the mechanisms

X used for parameter passing by the Alsys PC AT Ada Compiler and the corresponding

;: mechanisms of the chosen external language.

i

N

1.2 INTERFACE_NAME

7S,

' Pragma INTERFACE_NAME associates the name of the interfaced subprogram with the

1 external name of the interfaced subprogram. If pragma INTERFACE_NAME is not

:;' used, then the twu names are assumed to be identical. This pragma takes the form: .

} : pragma INTERFACE_NAME (subprogram_name, string_ literal),

¢

K where,

! . s subprogram_name is the name used within the Ada program to refer to the

o interfaced subprogram. ‘

l' n
s string_literal is the name by which the interfaced subprogram is referred to

" at link time.

N

!

3.: X

5 2 Alsys PC AT Ada Compiler, Appendix F, Version 3.1
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The pragma INTERFACE__NAME is used to identify routines in other languages that
‘ are not named with legal Ada identifiers. Ada identifiers can only contain letters, dig-
its, or underscores, whereas the DOS Linker allows exiernal names to contain other
characters, for example, the dollar sign ($) or commercial at sign (@). These characters .
can “e specified in the string_literol argument of the pragma INTERFACE NAME.

o T'.¢ pragma INTERIACE 7 vk is ailcwed at the same places of an Ada prugram 2s

ise ~ragma INTERFACE. (' :cation restricticas can be fouad in section 13.9 of the
R': " However, the pragma IN 'ERFACE_NAME must alvays occur after the pragma
TR FACE declaration for the iaterfaced suhy .ogram,

Uiy diteral of the pragma INTERFA.CE _NAME is passed through unchanged to
3 e DS object file, (The DCS tools usaally ignore the case of external identifiers.
HHowzver recent versions of the PLINK S and Micre,oft Linkers have options to ireat
external identifiers in a case-sensitive manner.) The maximum length of the
string _literal is 40 characters. Thi: 'imit is not noted by the Compiler, but is truncated
by the 3inder to meet the Intel object mudule format standard. Certain DOS tools have
smaller limits. (For example, the IBM Macro Assembler limits external identifiers to 31
characters.)

The Runtime Executive contains several external identifiers. All such identifiers begin
with either the string "ApAa" or the string "mas3”. Accordingly, names prefixed by "aoas"
or "ap»s3” should be avoided by the user.

Example

3 package SAMPLE_DATA is
A function SAMPLE_DEVICE (X: INTEGER) return INTEGER;
function PROCESS_SAMPLE (X: INTEGER) return INTEGER;
Jsrivate
pragma INTERFACE (ASSEMBLER, SAMPLE_OEVICE),
pragma INTERFACE (ADA, PROCESS_SAMPLE);
pragms INTERFACE_NANE (SAMPLE_DEVICE, “DEVIOSGET_SAMPLE™);
end SAMPLE_DATA;

o o -

1.3 Other Pragmas

Pragma PRIORITY is accepted with the range of priorities running from 1 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-

o lation by the use of the Compiler option CHECKS.
)
L)
»
R
'
'
3
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2 Implementation-Dependent Attributes 3

For a prefix P that deaotes ., (ype o« subtype, this at- -
trib:te yields the value TRUE if P in an array type or an =)
array subtvpe; otherwise, it yields the value ¥AILSE. i

P'IS_ARRAY

Specification of ihe paskage SYSTEM

cackage StSIUEH g

SR LA IRNRL AL TIARL AR SN AL EY

* (1} 2auired Definitiuns., =

VANV EVRAN AN ARG G AR ANNANANRN L v

type NAME is (1_80x86);
SYSTEM_NAME : constant NAME := | _80x86;

STORAGE_UNIT
MEMORY_S12E

constant :3 8; ¢
constant := 640 * 1024; ;

-- System-Dependent Named Numbers:

' MIN_INT : constant := -(2 **31);

' MAX_TNT : constant = 2¢*31 - 1; !
MAX_DIGITS : constant :x 15; ‘
D MAX_MANTISSA : constant := 31; ¢

! FINE DELTA  : constant :» 2#1,08E-31; "

-+ For the high-resoiution timer, the clock resolution {s
; - 1.0 /7 1024.0. s
TICX : constant := 1.0 /7 18.2; }

.- Other System-Dependent Declarstions:

subtype PRIORITY s INTEGER range 1 .. 10;

+- Though declared here as access to a STRING {n fect this
+- can be used anywhere an ADDRESS {s required by Ads.

=< The type ADDRESS is, in fact, {mplemented as an
-+ B086/80286 segment:offset pair, )

type ADDRESS s access STRING; -~
NULL_ADDRESS: constant ADDRESS :» null;

- > o m
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N -« % (2) MACKINE TYPE CONVERSIONS *
: ae CLANBR RNV ECERANNR I 22 VRN ROENANN S M
v
- If the word / double-word operations elow are .:d on
:: - AUDRESS, then MSW yields :he segrent and LSW yi-148 the
o - offset.
o
‘. . =
,'A: =+ In the operations balow, a YTt _i":Z i3 sy siaple type
§ - Leplesented on 8-bits (for exsgle, SHORT_INTEGER), a WORD_TYPE is
<+ any si.pls type implemented = 14-Lits <forr - amnle, THTEGER), and
P ++ a DOUBL: WCRD_TYPS "1 any simpie type irglensited on
) - 32-bite [for axamota, LONG INTCr R, ZUOAT, 4IORESS).
2
¥
W -~ Byte <=zz> Word ~orvarsions:
ta
- -+ Get the most significant byte:
:: generic
;;- type BYTE_TYPE is private;
R type WORD_TYPE {s private;
::: function MSB (W: WORD_TYPE) return BYTE_TYPE;
.l
- +- Get the least significant byte:
: generic
s.‘ type BYTE_TYPE is private;
W type WORD_TYPE is private;
‘ function LSB (W: WORD_TYPE) return BYTE_TYPE;
. -+ Compose a word from two bytes:
¥,
:'6 generic
‘i‘ type BYTE_TYPE is private;
! type WORD_TYPE {s private;
':. function WORD (MSB, LSB: BYTE_TYPE) return WORD_TYPE;
’E: -~ Word <=x> Double-Word conversivis:
b
:' <+ Get the wost significant word:
|' generic
- type WORD_TYPE {s private;
Y : type DOUBLE_WORD_TYPE (s private;
:’ function MSW (W: DOUBLE_WORD_TYPE) return WORD_TYPE;
k)
o -+ Get the least significant word:
% generic
type WORD_TYPE (s private;
. type DOUBLE_WORD_TYPE is private;
i function LSW(W: DOUBLE_WORD_TYPE) return WORD_TYPE;
1
N
4
‘\
A0
“l
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Al
o~
-+ Compose g DATA double word from two words. ’
generic .‘:f
, ) type WORD_TYPE is private; '.
<+ The follcwing type must be s data type , ‘t
-+ (for example, LONG_INTEGER): ,‘:
type DATA_JXUBLE_WORD is private; o
! function DCURIF WORD (MSW, LSW: WORD_TYPE) K]
return ~AT! DOUBLE_WORD; e
\-"
< Cuaadose @ REFSRENCE o 71 » surd from two words. t ]
Jeneric ,_
type WORD_i'fi' {s private; g
>+ The following r.pe must be ! &/ ."#ca type ’,
- {for example, accessi or ADNRES®?': 0::
type REF_DOUBLE_WORD is privat:; Ny
function REFERENCE (SEGMENT, OFFSET: wOkv_TYPF) :;i
return REF_DOUBLE WORD; .::
2
. AERERANRR R ARNANR O RN AN ATRNARARND :::
= % (3) OPERATIONS ON ADDRESS * by
aw BEERAGRRAANENRAA RN O ORI RO RN ) &
«- You can get an address via 'ADDRESS atiribute or by ¥y
-+ instantiating the function REFERENCE, above, with kN
appropriate types, ',::
.- Some sddresses sre used by the Compiler. For example, ":;
- the display is located at the low erd of the DS segment, y
-+ and addresses $S:0 through §S:125 hold the task controi ) i
-- 3louck and other information. Writing into these areas By,
-+ will have unpredictable results. W,
-+ 1n real mode, the memory for 00S itself, including all the ;*'
-+ interrupt vectors is also unprotected. Thus, any user of .‘;
=+ ASSIGN_TO_ADORESS must be extremely careful. : )
]
-+ Note that no operations are dzfined to get the values of 2%
»+ the segment registers, but if it {s necessary an '5.
-- interfaced function can be written. '.;
oy
generic :ﬁ
type OBJECT {s private; ’
function FETCH_FROM_ADORESS (FROM: ADDRESS) return OBJECT; ':“
@
generic "Q
type OBJECT is private; sﬁ
procedure ASSIGN_TO_ADORESS (08J: OBJECT; TO: ADORESS); o
]
end SYSTEM;
& ]
o)
o
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4  Restrictions on Representation Clauses

-

y The facilities covered in Chapter 13 of the RM are provided, except for the following t
K features: v
) ‘ l‘
.‘
m  Address clauses are uet implemented. X
& :
¢: s Thzre is v bit implemeatation for aay of the repre<eatation clauses. ,
5 W
& ]
0 s The Record Clause is not allowed fo: a derived 'ecord type. 3
. :
T « Thang? of rioresentation Yor RECURIS (72 iy aot irapleriented.
';: s \he Fawneraticn Cliuse is not allowed if there is & raage constraint on the 'f
§ parent sudtype. :
¢ :
s
s For the length clause;
; .
3 - Size specification: T'SIZE is not implemented for types declared in a
N generic unit, s
D) i
1 .. L . ‘
- Specification of storage for a task activation: TTSTORAGE_SIZE is not 4
A implemented when T is a task type. \
L]
. - Specification of small for a fixed puint type: T'SMALL is restricted to -
Y a power of 2, and the absolute value of the exponent must be less than ;
) .
,: 31 A
1)
[
: s Machine code insertions are not implemented; use instead pragma INTER- :
‘ FACE to ASSEMBLER to write assembly language routines. '
: ;
\ L] L]
5 5 Conventions for Implementation-Generated Names ;
h The Alsys PC AT Ada Compiler may add fields to record objects and have descriptors h
i in memory for record or array objects. These fields are not accessible to the user 3
3 through any implementation-generated name or attribute.
! The following predefined packages are reserved to Alsys and cannot be recompiled in ,
¥ Version 3.1: 0
. ALSYS_ADA_RUNTIME
A ALSYS_BASIC_1O .
: ALSYS_BASIC_DIRECT_10 .
"t ALSYS_BASIC_SEQUENTIAL_IO
[}
y .
': a:
? (J
. ::
' )
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6 Address Clauses

This ~ersion 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 Cuide for details.

/ Restrictiuirs on Uncheck:d Conveisions

i achecked conversives ae: allowed bet've:n any types. it is the programmer’s re-
wancibility tn determina it :he desir-d affect i5 achieved.

Y Input-Ouiput Packages

The RM defines the pradefined iaput-output packages SEQUENTIAL 10, DIRECT 1O,
and TEXT_IO, and describes how io use the facilities available within these packages.
The RM also defines the package 10__EXCEPTIONS, which specifies the exceptions that
can be raised by the predefined input-cuiput packages.

In addition the RM outlines the package LOW_LEVEL_IO, 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. LOW_LEVEL_IO has not been implemented.
The use of interfaced subprograms is recommended as an alternative.

3.1 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 external file is implemented as a standard DOS file, including the
use of STANDARD_INPUT and STANDARD_OQUTPUT.
The name of an external file can be either

s the null string

s a LS filename

s 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 CREATE, the directory N
will not be created, and the exception NAME_ERROR is raised. .::
\
iy
||
8.2  £reor Handling W
L3 esrors are translated into Ada .. aptions, as defiwed in ithe RM by package :”"
w0y EXCEPTIONS. In particular, DEVICE_ERROR is raised in cases of drive not ]
+1dy, unkrown media, disk full or hardw: » efrors on the disk (such us read or write X
fault). "
¢
)
%3 Uhe FORM Parameter M
v}
vhe oniv acepied value of the FORM parameter of the various CREATE and GPEN “:.
arocedures is the null string. The functions FORM of TEXT_IO and (any instantiation q:
i{) DIRECT_IO and SEQUENTIAL_IO always return the null string. USE__ERROR is '
rv'sed if a non-null FORM string is passed to any CREATE or OPEN procedure. !;
Iy
. o
8.4  Sequential Files ::
For sequential access the file is viewed as a sequence of valucs that are transferred in y ‘
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. R
"3
,t. \
8.5  Direct Files 5
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, C
which is an integer of subtype POSITIVE_COUNT. ‘(a;'
DIRECT_IO only allows input-cutput for constrained types. If DIRECT_IO is in- "g
stantiated for an unconstrained type, all calls to CREATE or OPEN will raise A
USE_ERROR. Each object in a direct file will have the same binary representation as ;
the Ada object in the cxecutable program. All elements within the file will have the y
same length. 3
)
o
8.6 Text Files ‘_
=3
Text files are used for the input and output of information in ASCII character form. N
Each text file is a sequence of characters grouped into lines, and lines are grouped into a o
sequence of pages. .
All text file column numbers, line numbers, and page numbers are values of the subtype Wy
POSITIVE_COUNT. ::::
o':.‘

Appendix F, Implementation-Dependent Characteristics 9 J
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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 10 files.

A text file is buffered by the Runtin:. =aicculive unless
s it names a device (for exauiptz, CON or PRN).

» it is STANDARL _INPUT or STANUARD_OUTPUT :~4 has not been
vedirected.

2wt adirected, prompis writien "o STANDARD Gt PUT with the procedure PITT
vitt “apar before (ic when) a GFT (or GET _LINFE? nccurs,

Jhe Coowtions END_OF _PAGE 4nd EMG OF FILE always return FALSE whea the
¢ila is a device, which iacludes the use of the file CON, and STANDARD_INPUT when
it .. not redirected. Programs which would like to check for end of file when the file
may be 1 device should handle the exception END ERROR instead, as in the following
example:

Example

begin
loop
-- Display the prompt:
TEXT_1O.PUT ("--> ®);
+- Read the next line:
TEXT_10.GET_LINE (COMMAND, LAST);
- Now do something with COMMAND (1 .. LAST)
end loop;
exception
when TEXT_10.END_ERROR =>
null;
end;

END_ERROR is raised for STANDARD_INPUT when ~Z (ASCILSUB) is entered at
the keyboard.

8.7  Access Protection of External Files

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 l:
' Rwntime Executive migiht have problems when ported to another system. . '.:
. :I
{1
. ¥ 85 Limitation on the procsdur: FESET
) At wicrnal file opened for input caunot be RESET for ouiput. flowever, an internal :
) ‘e apenad for output can be RESET for input, and can subsequently be RESFT back tn '
! mrpnt, N
by {
™
f ‘- Sharing of Externat Files aud Vaskivg Issues !
t 4
: Several internal files can be associaicd 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 A
OUT_MODE and then changed to IN_MODE with the RESET procedure, it cannot be -
5 shared. d
'.!
: Carc should be taken when performing multiple input-output operations on an external e
. file during tasking because the order of calls to the I/O primitives is unpredictable. For ::
‘ example, two strings output by TEXT_IO.PUT_LINE in two different tasks may appear 3
! in the output file with interleaved characters. Synchronization of 1/0 in cases such as X
this is % user’s responsibility. By
L%
: The TEXT_IO files STANDARD__INPUT and STANDARD_OUTPUT are shared by N
all tasks of an Ada program. by
[
¢
If TEXT_IO.STANDARD_INPUT is not redirected, it will not block a program on in-
put. All tasks not waiting for input will continue running,. S
) .
$ 9  Characteristics of Numeric Types b
9.1 Integer Types -
: The ranges of values for integer types declared in package STANDARD are as follows: )
L. >
p SHORT_INTEGER  -128 .. 127 - 207 - 1 .
\
: INTEGER -32768 .. 32767 - 20015 - Y ~
: F3
.'. LONG_INTEGER -2147483667 .. 2147483647 - 20*31 - 1 4
s )
! For the packages DIRECT_IO and TEXT_IO, the range of values for types COUNT i
! and POSITIVE_COUNT are as follows: b
) COUNT 0 .. 2147483647 - 2°%31 - 1 3
\ )
[} >
POSITIVE_COUNT 1 .. 2147483647 ee 20031 - 9 o

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

FIELD 0..255 - 2**8 - 1 \

A L

9.2  Floating Point Type Attributes

b FLOAT LONG_FLOAT
! +
K DIGITS 6 15 4
'
MANTISSA 21 51
K EMAX 84 204
. o
. EPSILON 9.53674€-07 8.88178E-16 ¢
LARGE 1.93428E+25 2.571106+61 ]
4
X t
! SAFE_EMAX 125 1021
SAFE_SMALL 1.17549€-38 2.22507€E-308 )
K
SAFE_LARGE 4,25353€¢37 2.247126+307
i -
L
g FIRST -3.40282€+38 -1.797696+308
. b
LAST 3.40282E+38 1.79769€+308
MACHINE_RADIX 2 2
. N
! MACHINE_MANTISSA 2 53 h
K MACHINE_EMAX 128 1024 .
", \
MACHINE_EMIN 125 -1021 -
MACHINE_ROUNDS true true )
MACHINE_OVERFLOWS false false z
SI1ZE 32 6
1,
! 4
) Re
2 9.3  Attributes of Type DURATION 3
K )
' DURAT 10N 'DELTA 0.001 Al
R DURATION' SMALL 00009765625 (= 2**¢-10)) A
W
OURATION'FIRST -2097152.0 -
4
',
12 Alsys PC AT Ada Compiler, Appendix F, Version 3.1 ©
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DURATION'LAST 2097151.999 )
v OURAT [ON*LARGE same 8s DURATION'LAST
|
- 10 Other Implementation-Dependent Characteristics Y
" 10.1  Tise of the Floating-Point Coprocessor (8037 n- 80287) P
K the Alsys PC AT Ada Compiler generates instructions to use the tloating point copro-
-asso. Tor all floating point operatiors ‘nnt, of course, not for operations involving cnly ‘.:
wiver el real). s
A . U .-ting point “oprocessor, 8087 iy w287, is .iyuired P he execution of programs !
. Szt .2 arithmetic on floating point values.  The copreogessar is needed if the \
y FLOAT 10 or FIXED _{O packages of TEXT_10 are used. Y
bl
For the AT, the Runiime Executive will detect the absence of the floating point copro- 5
cessor if it is required by a program and will raise NUMERIC_ERROR. The user is
warned to not run a floating point program on an XT without an 8087. The result of ;
X doing so is that the XT will wait indefinitely until a power on reset. "
| ¢
\ i
A 10.2 Characteristics of the Heap ™
» UNCHECKED_DEALLOCATION is impiemented for all Ada access objects except
; access objects to tasks. Use of UNCHECKED_DEALLOCATION on a task object will :
: lead to unpredictable results. Y
) g
Ther2 is no management of collections (via the 'STORAGE_SIZE representation clause .
on access type) although small objects are managed more efficiently than normal heap
K objiects. /
-~
) All objects whose visibility is linked to a subprogram, task body, or block have their .
I storage reclaimed at exit. A
#, N <
, The 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 i
] 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.
: “3
) .
. 10.3 Characteristics of Tasks -
D S
_ The default task stack size is 1K bytes (32K bytes for the environment task), but by ‘
using the Binder option STACK.TASK or the SETOPT program, the size for all task
X stacks in a program may be set to a size from 1K bytes to 64K bytes.
b .
&
7: Appendix F, Imp. mentation-Dependent Characteristics 13
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1 B,

X ¢

K;

; Y
Y

' Normal priority rules are followed for preemption, where PRIORITY values are in the

' range 1 .. 10. A task with wundefined priority (no pragma PRIORITY) is considered to

P be lower than priority 1. .‘

o . {

W .« . . .

y The minimum timeakle delay is ' N

v s 1.0/18 2 s2conds on a PC XT, or

]

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

’ . ] )

: through the TIMER = FAST rotion of the BIND command.

{

! i . vaximum number of active tasks is ve...icred only by memory usage.

: Th: accepiar of a4 rendezvous eéxecutas the accept body tode in its own stack. Rea- ’.f

0 dez~ous with an empty accepc tody (for synchronizaiion) does not cause a context ,.

:‘ ‘(‘V'i‘:‘.h_ ]

. 1

! . . . . Al

. [he main program waits for completion of all tasks dependent upon library packages

: before terminating. ~

H

L)

M . . .

}. Abnormal completion of an aborted task takes place immediately, except when the ab- J

N normal task is the caller of an entry that is engaged in a rendezvous, or if it is in the A

i process of activating some tasks. Any such task becomes abnormally completed as soon

. - - . y
45 the state in question is exited.

h/

" The message .

; GLOBAL BLOCKING SITUATION DETECTED A

i

¢

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

s

4 abandoned.

3

\ o

[} ‘.

, 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 Complilation Units N

o The Alsys PC AT Ada Compiler imposes no additional ordering constrain*: on com- 3
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

f: that compilation. N

"

[)

)

K

S .
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11 Limitations oy

)
!'.*.
i
: )
11.1 Compiler Limitations ‘ o
' o
» w» T[h» maximum identifier 'ength is 255 characters. ’
L §
e The maximum line length is 255 characters. ',:‘
LA
0
L]
s The maximum number of unique identifiers per congilation unit is 2500. :
a  The maximum nau.ober of compilation units in 3 Yibrayy is 1000, 14
78,
¢
.'!
&
11.2 Haidware Related Limitations 5)
s The maximum size of the generated code for a single compilation unit is
65535 bytes. N
3
s The maximum size of a single array or record object is 65522 bytes. The :(
maximum size of a static record is 4096 bytes. s
]
«  [he maximum size of a single stack frame is 32766 bytes, including the data -
for inner package subunits "unncsted” to the parent frame. N
2
« The maximum amount of data in the global data area is 65535 bytes, in- X
cluding compiler generated data that goes into the GDA (about 8 bytes per
compilation unit plus 4 bytes per externally visible subprogram). .l.;
. )
« The maximum amount of data in the heap is limited only by available mem- A
ory. é
"
11.3 Runtime Executive Limitations 4
’
s Task stacks are only allocated in low memory (that is, below 640k). N )
Ny
~3
e
~
)
[
N
S
)
Y
w
)
w'd
L
<d3
" .
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Abnormal completion 14

Aborted task 14

A-cess protection 10

A«ldress clauses 7, 8

Allocators 13

Application Developer's Guide 2, 8
Arrav objects 7

Array subtype 4

Lrray iype 4
ASSIGN_TO_ADDRESS §
Attributes of type DURATION 12

Binder 13
Bit representation clauses 7
Buffered files 10
Buffers
flushing 10

Change of representation 7
Characteristics of tasks 13
Collection management 13
Column numbers 9
Compiler limitations 15
maximum identifier length 15
maximum line length 15
maximum number of compilation
units 15
maximum number of unique
identifiers 15
Constrained types
I/Oon 9
Control Z 10
COUNT 11
CREATE 8,9

Device name 8
DEVICE_ERROR 9
DIGITS 12

Direct files 9
DIRECT_IO 8,9, 11
Disk full 9

DOS conventions 8
DOS errors 9

DOS files 8

DOS Linker 3

DOS special file 8

Index

fyate B A L N S A e A B s

BLLLINL N

AT

Ll 2

Y
) .

Drive not ready 9
DURATION'DELTA |2
DURATION'FIRST 12
DURATION'LARGE 13
DURATION'LAST 13
DURATION'SMALL 12

30287 13
3087 13
EMAX 12
Empty accept body 14
END_ERROR 10
END_OF_FILE 10
END_OF_PAGE 10
Enumeration Clayse 7
EPSILON 12
Errors
disk full 9
drive not ready 9
hardware 9
unknown media 9

FETCH_FROM_ADDRESS 6
FIELD 12
File closing

explicit 10
File names 8
File terminator 10
FIRST 12
Fixed point type 7
FIXED_IO 13
FLOAT_IO 13
Floating point coprocessor 13
Floating point operations 13
Floating point type attributes 12
FORM parameter 9

GET 10

GET_LINE 10

GLOBAL BLOCKING SITUATION
DETECTED 14

Hardware errors 9
Hardware limitations
maximum amount of dats in the
global data area 15

17
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maximum data in the heap 15
maximum size of a single array or
record object 15
maximum size of a single stack
frame 15
maximum size of the generated
code 1S
Hardwars related limitations 15
Heap 13

1/7% syachronization 11

'BM Afacro Assembler 3
Lripiz.nentation generated names 7
iN_MODE 11

INTEGER 11

Integer types 11

Intel object module format 3
INTERFACE 2,3
INTERFACE_NAME 2,3
Interfaced subprograms 8
Interleaved characters 11
I0_EXCEPTIONS 8,9

LARGE 12

LAST 12

Legal file names 8
Length clause 7
Library unit 14
Limitations 15

Line numbers 9

Line terminator 10
LONG_INTEGER 11
LOW_LEVEL_IO 8

Machine code insertions 7

MACHINE_EMAX 12

MACHINE_EMIN 12

MACHINE_MANTISSA 12

MACHINE_OVERFLOWS 12

MACHINE_RADIX 12

MACHINE_ROUNDS 12

Main program 14

Main subprogram 14

MANTISSA 12

Maximum amount of data in the global
data grea 15

Maximum data in the heap 15

Maximum identifier length 15

Maximum line length 15

Maximum number of compilation
units 15

Maximum number of unique
identifiers 15
Maximum size of a single array or
record object 15
Maximum size of a single stack
frame 15
Maximum size of (he generated code 15
Microsoft Linkers 3
Miaimum timeable delay 14

NAAE_ERROR 8,9
ona-blocking I/O 11
Number of active tasks 14
NUMERIC_ERROR 13

OPEN 9
Ordering of cowipilation units 14
OUT_MODE 11

P'IS_ARRAY 4

Page numbers 9

Page terminator 10
Parameter passing 1
PLINKS86 3
POSITIVE_COUNT 9, 11
Pragma INTERFACE 2, 3
Pragma INTERFACE_NAME 2,3
Pragma PRIORITY 3, 14
Pragma SUPPRESS 3
Predefined packages 7
PRIORITY 3, 14
Protected mode 13

PUT 10

PUT_LINE 11

Record Clause 7

Record objects 7

Rendezvous 14

RESET 11

Runtime Executive 1, 3, 10, 11, 13, 14
Runtime Executive limitation 15

SAFE_EMAX 12
SAFE_LARGE 12
SAFE_SMALL 12
Sequential files 9
SEQUENTIAL_1IO 8,9
SETOPT 13

Sharing of external files 11
SHORT_INTEGER 11
SIZE 12
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STANDARD_INPUT 8, 10, 11 '
STANDARD_OUTPUT 8, 10, 11, 14
'‘STORAGE_SIZE 13 ;
Storage reclamation at exit 13 . o
Stream file 9 . o
SUPPRESS 3 , '
svnchronization of I/O I .
»SYEM 3 v
\SIZE 7 ‘-
I'SMALL 7] i
T"STORAGE_SIZE 7 ,
. ask stack size 13 v
) sk ostacks 13 X
! {asking issues 11 3
Tasks N
characteristics of 13 WX
Text file )
buffered 10 :
Text files 9 ")
TEXT_IO 8,9, 11, 12 e
TIMER - FAST 14 5
¢
Unchecked conversions 8 f
UNCHECKED_DEALLOCATION 13 N
Universal_real 13 W
: Unknown media 9 ,
; (JSE_ERROR 9 :
‘ ‘
' XY without an 8087 13 ‘
\ R,
El LY
)
3
;;
| 3
Y
: v
s 3
ot
N
: \
Index 19 ‘
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APPENDIX C

TEST PARAMETERS

[ '
‘its file name.

NAME AND MEANINCG

$BIG TLI.

Identitfier the size of the
maximum input line length
with varying last character.

S$SBIG 1ID2

Identifier the size of the
maximum input line length
with varying last character.

$BIG ID3

Identifier the size of the
maximum input line length
with varying middle character.

$BIG_ID4

Identifier the size of the
maximum input line length
with varying middle character.

$BIG_INT LIT

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

$BIG_REAL LIT

A real literal that can be
either of floating- or fixed-
point type, has value of 690.0,
and has enough leading zeroes to
be the size of the maximum line
length.

AR U LA LR K LR 5,

S ‘v .- QAL a‘.‘-. " .u ‘

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 jdentified by the extension .TST
Actual values to be¢ substituted .re identified by
A value must be substituted for

The values used for this

254 characters

A....A2
[ |

254 characters

A....A3A....A

| | | |
127 127 characters

A....A4A....A

| I |
127 127 characters

0....0298
I |

252 characters

0....069.0E1
I

249 characters
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TEST PARAMETERS

NAME AND MEANING VALUE

$BLANKS 235 blanks
A sequence of blanks twenty o
characters fewer than the size
of the maximum line length. by

© ey - -~y

‘”OUNT LAST 2147483647
A nnlversal 1nteger literal A
:se value is TEXT_IO.COUNT'LAST. '

.

SEAVLNOED ASCIT CHARS "abedefghijkimnopgrstuvwxyz f

¥

N 4 o'.ring literal containing all 1$%2@(\]1~"()~"

X .nt ASCIT characters with :
riatoblo graphics that are not Y
'n the basic 55 Ada character i
) o

I

$FIELD [AST 255
! A universal integer literal
whose value is TEXT IO.FIELD'LAST

. SFILE NAME WITH_ BAD CHARS X)lle s$r&~Y
d An illegal external file name .
N that either contains invalid y
A characters or is too long if no

invalid characters exist.

SFILE_NAME_WITH WILD CARD_CHAR
An external file name that

) either contains a wild card ;

" -haracter or is too long if no .

wild card characters exists.

! SGREALER THAN_DURATION 2_097_151.01
3 A universal real value that lies ‘
K between DURATION'BASE'LAST and y
‘ DURATION'LAST if any, otherwise R
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.

SO X R,

-
5

$ILLEGAL EXTERNAL FILE NAME1l BAD-CHARACTER*"
An illegal external file name.

>
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TEST PARAMETERS

- e w
o

KK AR

NAME AND MEANING VALUE

SILLEGAL EXTERNAL_ FILE NAME2 MUCH-TOO~LONG-NAME-FOR~-A-FILE
An illegal external file name
that is different from
$ILLEGAL_EXTERNAL FILE NAMEl.

Ve -
e

' -
"~

SINTEGER_FIRST -32768
The universal integer literal
ed¥pression whose value is
TNVYEGER'F "RST.

-

_ W PEGER LAST 32767
) 'hn universal integer literal
&) 2xmeassion whose value is
Vi 2V TAST,
o
. Lt LOAN _1}JRATION -160 000.0
" A universal real value that lies
m between DURATION'BASE'FIRST and
Yy DURATION'FIRST if any, otherwise
) any value in the range of DURATION.
by
o $LESS_THAN DURATION BASE FIRST -10_000_000.0
3 The universal real value that is
W less than DURATION'BASE'FIRST, if
! such a value exists.
4 S$MAX DIGITS 15
o The universal integer literal
: whose value is the maximum digits
o supported for floating-point types.
[
‘ $MAX IN LEN 255
$ The universal integer literal
) whose value is the maximum input
$ line length permitted by the
o implementation.
N
$SMAX_ INT 2147483647
D The universal integer literal
> whose value is SYSTEM.MAX INT.
X $NAME LONG_LONG_INTEGER
) A name of a predefined numeric
- type other than FLOAT, INTEGER,
% ' SHORT_FLOAT, SHORT_INTEGER,
" LONG_FLOAT, or LONG_INTEGER if
. one exists, otherwise any
» undefined name.
I
l;: C- 3
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TEST PARAMETERS N
NAME AND MEANING VALUE .

N
$NEG_BASED INT 8#7777777777764# Pt
A based integer literal whose [
highest order nonzero bit falls G
in the sign bit position of the e
representation for SYSTEM.MAX INT. g;

SNON _ASCII CHAR_TYPE (NON_NULL)
Arf enumerated type definition for
1 character type whose literals "
are the identifier NON_NULI, and -
111 non_ ASCII characters with p
srintable graphics. ;

WY
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: APPENDIX D

Py

T N XK )

WITHDRAWN TESTS

- - s 0

Som€ tests are withdrawn from the ACVC because they do not conform to
the Ada Standard. The following 19 tests had been withdrawn at the 4
time of validation testing for the reasons indicated. A reference of
the form "AI-dddAdd" is to an Ada Commentary.

[ g ot

C32114A: An unterminated string literal occurs at line 62.

o $-3203C: The reserved word "IS" is misspelled at line 45. ]

)

W

¥ . C34018A: The call of function G at line 114 is ambiguous in ;

3 the presence of implicit conversions. \

o . C35904A: The elaboration of subtype declarations SFX3 and

P SFX4 may raise NUMERIC_ERROR instead of CONSTRAINT o

\ ERROR as expected in the test. Y,

: . B37401A: The object declarations at lines 126 through 135 !
follow subprogram bodies declared in the same '

_ declarative part. .

4

[} N

3 . C41404A: The values of 'LAST and 'LENGTH are incorrect in ?

a the if statements from line 74 to the end of the '\

h test. -

LN q

) . B45116A: ARRPRIBL 1 and ARRPRIBL 2 are initialized with a ]

K value of the wrong type--PRIBOOL TYPE instead of .

A ARRPRIBOOL TYPE--at line 41.

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

K. . B49006A: Object declarations at lines 41 and 50 are :
R terminated incorrectly with colons, and end case; :
L)

! is missing from line 42.

, . B4Ao010cC: The object declaration in 1line 18 follows a
d subprogram body of the same declarative part.

A D-1
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WITHDRAWN TESTS b

. B74101B: The begin at line 9 causes a declarative part to be o

treated as a sequence of statements. :

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

H for package A. o

. iyt

B . C92005A: The "/=" for type PACK.BIG INT at line 40 1is not ':

X visible without a use clause for the package PACK. “

h \

1, '

T34 0ACA: The assumption that allocated task TT1 will run

prior to the main pregram, and thus assign SPYNUMB o

! the valune checked €for by the main nrogram, is 2

; erronsous. by

8 CA3V05A..D: No valid elaboration order exists for these tests. R

1 trasts)

\ D

: .1 13204¢C: The body of BC3204C0O is missing. d

: !

: ;

9
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