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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
1asing version 1.% of the Ada* Compller Validation Capability (ACVC).
The AlsvZOMP 003 i3 hosted on a Wang PC 280 operating under MS-DOS
3.20.

cresite cesting was pes Tormed © june 19x7 through 4 June 1977 aft hlsys

“xnitham MA 0. i%4 under the direction o the National Ceoaputing

TvE},  acoos ling to Ada Validation Orjanization (AVO) poiiciosg

: 2dures. 1he AvE ldentitied 2210 of vhe 2399 test: i ACVC

i+ 1.8 to be processad dvring on-site testing of the oapiler.

o ortasts withdrawn at bae iiwe of validation testing, as well as

axecutable Lesis thar aaks use of  {loating-point preision

C . that  soppocted py the ilreplemcntation were not  processed.

Al L 2210 Tests wnra provessed, resulits for Class A, <, b, ovr E

I exawined [or o ¢wa2ch execution. Jumpilation listings for

Sless R tests were anaiyzed for correct diagnosis of syntax and

SQuani’ 1T Brrova. Compilstion and link results of Class I, tests were

analyz:= . for orrect detaction of ercors. There were 26 of Lhe

processet  tests determined to be inapplicable; The remaining 2184
tes':. were passed.

The resuits of validation are summarized in the following table:
RESULT CHAPTER TOTAL
Z 3 4 5 5 7 8 9 10 11 12 14

Passed 102 253 334 243 161 97 136 261 129 32 218 218 2184
Miled 0 0 0 0 e Q 0 o o 0] 0 ] 0
Luapp! able 14 72 86 4 0] 0 3 1 1 0 0 15 196
Withdra.n 0 5 5 0 0 1 1 2 4 0 1 0 19
TOTATL 116 330 425 247 161 98 140 264 134 32 219 233 2399

ri AVE concludes that these results demonsi cate acceptable conformity
“v ANST/MIUL-STD-1815A Ada.

#Ada is a reqgistered trademark nf the United States Government
(Ada Joint Program Office).
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CHAPTER 1

INTRODUCTVON

T

v s - e ¥ .

Leaee Jesviddation Summavy Report "(YSRY describes the extent to wnich a
spec.ric Ada  compiler conforms to the Ada Standard. Fhis\—report
axplaies all tectanical terms used within it and tho-osughly rep ts the
resultr  of test%ng this compiler using the Ada Compiler Validation
Capar . . ily -{ACVESY An Ada compiler must be implementrd according to
the Ada Standard and any implementation-dependent features must
confovm to the requirements of the Ada Standard. The Ada Standard

must he implemented in its entirety, and nothing can be implemented
Moot e ot in the Standard.

avi- - Though all validated Ada compilers —onform to the Ada Standard,
it .msit be understood that some differences do exist between
implew:.:iations, The Ada Standard germits some implementation
depend. n:ies--for :xample, the maximua length of identifiers or the
maxji. values of integer types. Other differences between compilers

resuli from characteristics of particular operating systems, hardware,
or isplementation strategies. BAll of the dependencies demonstrated
during the process of testing this compiler are given in this report.

. 'The  tanformation in this report is derived from the test results

nroducad  during validation testinrg.> The validation process includes
submitting a suite of standardized tests, the ACVC, as inputs to an
Ada cowpiler and evaluating the wesults. The purpose of validating is
to ensnve conformity of the cospiler to the Ada Standard by testing
that +the compiler properly implements legal language constructs and
that it 1identifies and rejects illegal 1language 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 decsigned to perform checks at compile time, At link time,
and during execution.
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; INTRODUCTION

1.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT

This VSR documents the results of the validation testing performed on y

. an Ada compiler. Testing was carried out for the following purposes:

)
3 . To attempt tc identify any language constructs supported by the (
h compiler that dn not conforn to the Ada Standard !
) '
1 . o attempt  to lentify cay imsupbocied  larguage  constructs )
. » required by the Ada Standard.
- e determiune that the implemeniai:on-dz2pendr i benavicar is
- Mlowed by the Ada Standard 2
. P . ithis cowpiler was -.wunduveted vy NCC iader the di. =ction ot

ns v secording Fo policies aidl procedures ectapliisiicd by the Ada
g Tal . o Organisation (AVC) . In-site testing was conducted from )
; fare  throuyh 4 June 1287 a. Alsys Tnc, #aliiiam MA 02154.
9

Lase 0@ THIS VALLDATLON SUMMARY REPORT
N Consisucan’. with the national laws of the originating country, flLie AVO
= may moke full and free public disclosure of this report. In the )
. United Siates, this is provided in accordance with the "Freedom of )
> infore. vion Act" (5 U.S.C. 552). The results of this validation
» pply -wmly to the computers, operating systems, and cvompiler versions
. ‘dantified in this report.
L T'he oryanisations represented on the signature page of this report do
o not represent or warrant that ail statements set forth in this report
e are 4acconrate and complete, or that the subject compiler has no
: nontnifmimities to the Ada Standard other than those presented.
34 Copi.+ Hf this report are available to the public from: 3
Y ot
. Ada Information Clearinghouse :
n Ada Joint Program Office
X OUSDRE 4
The Pentagon, Rm 3D-139 (Fern Street)

N Washington DC 20301-3081 z
X o from:
A Ada Validation Facility :
Y The National Computing Centre Ltd
¥o Oxford Road )
v Manchester
v M1 7ED
Y United Kingdom
s, 1-2
" :
b \
- "
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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 dOrganization
Institute for Detfense Analyses
\ 1801 North Beauregnrd

Alexandria VA 2231

B

VRN

Kefarence Manuai fuc v Ada Frogramming Languayge,

ANST/MIT~STN-1815A, FEB ~18%.

Adda validation Oggarigation: Policies and Proc.duces s111RE
lorporation, JUN 1982, "B 83-1110A01.

s Ada Compiler Vetidation Japability TImpliementer's Guide, y

. JofTech, [nc., DEC 1984, v

1.4 DEFINITION OF TERMS

ATV The Ada Compiler validation Capability. A set of programs
' that evaluates the conformity of a compiler to the Ada
langua:e gspecification, ANST/MIL-STDR--1815A.

A, standacd ANSI/MIL-STC-1815A, Februarcy 1983,

N A e e

Applicanv The agency requesting validation,
. AVF The National Computing Centre Ltd. In the context of 4
. this report, the AVF 1is responsible for conducting :
X 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 e
[ compiler validations. )
h, o
R Comp iler A processor for the Ada language. In the context of this ~
report, a compiler is any language processor, including
Y 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

b

'y o .f v NPV O, "’- '* Y ."‘ ." "‘ 'l' 'l‘ .f . ‘( ‘J‘n".t'.\-'-."\-"--‘\; ";'.'." o

»

E ",- '.f_"f;.f —fn;ft_’\.iv.l_‘"\f'-_’l"’-_"n_'q" LSRRIt

-



INTRODUCTION b
Host The computer on which the compiler resides.

Inapplicable A test that uses features of the language that a compiler b
test is not required to support or may legitimately suppoert in
a way other than the one =ypected by the test.

2. e Yoot A test for which a compiie:r  generates the  expected
resnlt,

2 Che xompuler {0 whaoh a o Ter generates code.

i A prograr that checks a conmpliler's confoon: iy regarding a
ﬁ ~articula, fcature >~ features to the Ada Standacad In
the conitext of this report, the tewm is used to desioite
a single tosk, which may cormpri©e one or more fil:« .

v

y ! A test found to Be incoverect and oot used to  <check
'y conformity ‘.0 test the Ada language specification. A
o test may be incorcect becavse it has n  invalid test
. objective, fails to meet [ts test objective, or contains

illegal or erroneous use of the language.

LEUNY
n_a

1.x ACVCE TEST CLASSES

L]
- S

“ouvilusminy to the Ada Standard is neasured using the ACVC. The ACVC

yiorine  hnth Jeqgal and illeasl Ada bprogroms structured into six test

5 ciasse.. A, B, ¢, D, E, and L. The first letter of a test name
- tdent* - . 23 the ¢lass to which it belongs. Class A, C, D, and ) tests
N are ncocutable, and special program units are used to report their f
. resulic  Jduring oxecution. Class B tests are expected to produce ;
=~ Jomp!taii-n erxrors, (lass [ tests are expected to produce link errors. '
. Class A itests check that legal Ada programs can be successfully
. compiled and executed. However, no checks are performed during
. executicn to see if the test objective has been met. For example, a
e Claw - A  test checks that reserved words of another language (other
' “hav i hoze already reserved in the Ada langquage) are not treated as
. res=oved  words by an Ada compiler. A Class A test is passed if no
2 zrrors are detected at compile time and the program executes to A
A iroduce a PASSED messadge.
.
. Class B tests check that a compiler detects illegal language usage.
X Class B tests are not executable. Each test in this class is compiled

and the resulting compilation listing is examined to verify that every
v, syntax or semantic error in the test is detected. A Class B test is 3
v passed if every illegal construct that it contains is detected by the 3
! compiler. :

1-4
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, ¢
) Class C tests check that legal Ada programs can be correctly compiled ¢
' and executed. Each Class C test is self-checking and produces a ‘
N, PASSED, FAILED, or NOT APPLICABLE message indicating the result when b
it is executed.
f‘ Class . tests check the compilation and ex:cution capabilitizs of a :
compiier  Since there are no requirements placed on a compiler by the .
Ada Standard o1 some rarameters--for axample, the nuuiar of 3
) "Yeat 07 v permittes oo covgilat o oo the e’ oo onf o salts in a ‘
’ Ay -2 complles may refuse to compile o ¢ ass D test »d still be
> o L g compiler, Merefore, i+ .+ Class D tust fails o conpile
" UAEET FR B capacity ot the <oupit. o i =2xceeded, tho test is
N i i as ipspplicavie. [E a Cliass © bost compiles woccessfully, >
o o satf-chect tag and pooduces a PASSED o FAILED  ressage  during
"= ' . I,
) . Casy B test is seli-che o <ing and groduces o  NODI APPLLCABLE,
1 I ey, o0 FATLED message @hian i+t is cowpiled and excovted. J{owever, 9
\ the Ada  Siandard oermits an  inplementation to reject programs 3
N cnptaicring some fr:atures acdicessed by Ulass & tests (uring N
A o pilation., Therefore, a Clas; £ test is passed vy a compiler if it
i compiled successfully and executes to nroduce » PASSED message, or
. .+ ik is rejected by the compiler for an allowable reason. ¥
9 LLine i, Cests check that incomplete or illegal Ada programs involving o]
W mulitipie, scparately compiled units are detected and not allowed to R
> execute, Class L tests are compiled separately and execution is s
, actenpior, A Class Lo test masses if it 1s vejected at link time--that :
K L - attempt to execute the main program aust generate an error
P wense g efore any declarations in the main program ow  any units
5 celevernsed by the main program are elaborated.
" d
;; "ua Library nnits, ithe package REPORT and the procedure CHECK FILLE, 4
. supgporit.  the self-checking features of ithe executable tests. The
~ packa REPORT provides *the mechanism by which executable tests .oport
N P2%$=f, FAILED, or NOT APPLICARIE results. It also provides a set of
“ . . » . . . .
o identiiy functions used to defeat some compiler optimization
N allowcsl by the Ada Standard that would circumvent a test objective. )
A The procedure CHECK FILE is used to choeek the contents of text files 3
; svittten by some of the Class C tests for chapter 14 of the 2Ada
3 stanlard. The operation of these uanits is chevked by a set of
< executable tests. Thase tests produce messages that are examined to K
. verify that the uvits are operating correctly. If these unhits are not
a0 operatir .:orrectly, then the validation is not attempted.
ey
n
.
& .
3 1-5
N \
. :
’ .
Vv *

A A T A Sy it S A s L A S L T L SRR LR L SR AR TR R O L s

o



L
-
.
§
»
‘
i
'
L)
¥
f
)
‘
»
-
?
d
f
i
(
g
4
A
v
v
’
I
.
,
4
.
s
r
)
.
’
P
.
.
.
*
.
5
4
’
A
.
.
'
-
R
13
L]
1
v
[}
»
L ]
.
A
.
v
3
v
L3
‘s
L 3
-
d
'
d
[
P

-,
‘.l
:
[
) INTRODUCTION
I/
4
1 The text of the tests in the ACVC follow conventions that are intended
; ‘ to ensure that the tests are reasonably portable without modification.
1" For example, the tests make use of only the basic set of 55
. characters, contain lines with a maximum length of 72 characters, use
\ smAt? npumeric values, and place features that may not ke supported by
» a'1l  impleawentations in separate tests. ijowever, some tests contain
> raues tt'at require the test *to be customized acerording to
N woaloasst i g -specific values -for exampie, an iliegal file name. A
o ' ST e valunes csed For this vali lation oListel fa Anpeddin o \
o . MSE cucrec iy process each ol the dests 1n e solte  and :
% - ate  coprormitly  te the Ada Standard eiibh». ueeting ithe pass ,
j Lo given for the test or by showiag that the ‘o P
o T ‘ble o the ilnplemeaial ton. Any test Ebarv was deboeswoncad Do
- i Wy i)legal  language onsiTuct  or dir 2QUUOREOUS e o0
N 1+ cithdrawn from the 7¢ and, the fore.  is noc 501 in
v, + _ompiler. The tests withdrawn at rhs fiwme i validation are _
N o Appendix D, y
N :
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CHAPSER 2

J
CONFIGURATION INFORMATTON {
& ‘
.
’ GNETGURATION TESVED
% L iy condate compilavion . Tea For this validation was tested wnidar

2 vioa Lo towing configuration:

v
’ wiert AlsyCoMP 003, vl
-. .
~ |VB0n: L.8
19
" Cas . : .

b LA ication Expiration Date: )

y Pooe clomputer:

"W Machine  : Wang e 280 ;
‘r. s
‘E Operating Systamn: MS-DOS 3.2¢C

Sy Memory Size: Machine 1 and Macinine 2

. Base memory 640K
Es Extended memory 4 MB
N Hard disk 33 MB :
-:\ :
<.

. "woget Computer:

..l
‘q.

- Same as host
- . . .
Conmunications Network: Not applicable

” ;
J )
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CONFIGURATION INFORMATION
2.2 TIMPLEMENTATION CHARACTERISTICS

One of the purposes of validating compilers is to determine the
behaviour of a compiler in those areas of the Ada Standard that permit
imy L=2nentations to differ. Class D and E tests specifically check for
‘ tinclementation differences. However, tests in other classes also
“wractecize an implewncntation. This compiler is characterized by the
follow ver interpretaiions of the Ada St.:dard:

£ ol jes,

hooowompll o Lurrectly procuesses comptlations containiiiy  loop

statements e *2d to 17 177el3,  block statements nested to 6%
levels, and recursive puorv nhlres ¢ :parately -ompiled
subunits nested to 1 lu-a2is. It correctly processes &
zompilaticon  containine 723 variables in the sas:  declarat.ve

sart. (See Losis DS5AN3A, H (8 tests), NS<"01B, NDE4J0OSE..G (3
rests), and D29002K.)

Jniversal integer calcuiations.

An implementation is allowed to rejeci universal intager
calculations having values that exceed SYSTEM.MAX_ INT. This
implementation does not reject such calculations and procasses
them correctly. (See tests D4A002A, D4AOO02B, D4A004A, and
D4A004B.)

Sredefined types.

fhis impiementation supports the additional predefined types
SHORT INTEGER, LONG INTEGER and LONG_FLOAT, in the package
STANDARD. (See tests B86001C and B86001D. )

. Based literals.

An  implementation is allowed to reject a based literal with a
value exceeding SYSTEM.MAX INT during compilation, or it may
raise NUMERIC ERROR or CONSTRAINT ERROR during execution.
rhis implementation raises NUMERIC KERROR during execution.
(See test E24101A.)
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CONFIGURATION INFORMATION
Array Types.
An implementation is aliowed to raise NUMERIC ERROR or
CONSTRAINT ERROR for an array having a 'LENGTH that exceeds
STANDARD.INTEGER'TAST and/ or SYSTEM.MAX INT.

4 packed BOOTEAN array having a 'ikNGYH exceeding INTEGER'LAST
raises no excepcion when tha array type is declared or when

ire ariay objects ags: declaraedl nr 1 ised. Coe test v 003X
packed bLwo-iwmersioprar so00EAN arrey  with  nolwe St

"WPEGER'LAST components rai-.s CONS'LRAINY ERROR e the
iengith of a Jdimensiorn is cAalenlated and axceeds TN ' 3RR*VAST,
el bast 252104V )

null arra: with 3o dimension ot lreagitn gr2ater  tnan
i EGER LAST nay -aise NUMERIC ERROE  or  CONSURAINT i©RROR
~her whe:, decliarod o assigred, Alternatively, an
+nlementatio. may accept th: declaration., lowever, lengths
#.8t match 0 array slice assignmeats, This implementcation

‘i:es  not raise NUMERIC ERROCR when the array iype is declared.
‘“me rest W52103Y.)

fn assigning one-dimensional array types, the expression
appears to be evaluated in its entirety before
CONSTRAINT ERROR is  raised when checking whether  the
nxpression's subtype is compatible with the target's subtype.
fv assignipg hwo-dinevsional array types, the expression does
act appear to bhe evaluated in its entirety be fore
CONSTRATNT ERROR is vcaised when checking  whether the
expression's subtype i3 compatible with the target's subt. /ove.
(See test 52013A.)

Discriminateu Lypes.

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
discriminaont constraint. This implementation accepts such
snubtype indications. (Sce test E38104A.)

i assigning recovd types with discriminanits,; the expression
appears to be evaluated in its wntirety before
CONSTRAINT ERROR is raised when checking whether the
expression's subtype is compatible with the target's subtype.
(See test C52013A.)
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CONFIGURATION INFORMATION
. Aggregates.

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

In the evaluatinn of an aggregate containing subaggregates,
all choices are not evaluated before being checked for
“tentical bounds. fSew Lest E4.312R8.) '

st choices are evaluated before COUSITKALMT BRROR i ra.sed
i1 a boind in a nonnull range of a nonnull aggregate does .ot
»Tong te an irdex subtype. {(S~e test F4321153.)

actions

an implementation may alliouw the daclaration vi - pacameterless
function anrl v waumerationr 'iteral having ihe =ame profile in
the same iwmmn~liate scope, or it may reject the funclion

declaration. Jf it acceots the function declarations, tii use
of tlhe enumeraiion literal's identifier denoies the function.
This implemenrtation reoizcts the declarations. (See test
E66001D.)

. Representation clauses.

The Ada Standard does not. require an implementation to support
representation clauses. If a representation 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 Llangnage
teatures, This implementation accepts 'SIZE for tasks, and
"SMALL clauses; it rejoects 'STORAGE_SIZE for tasks, and for
20llections. Enumeration representation clauses, including
those that specify noncontiguous values, appear to be
supported. (See tests C55B16A, C87B62A, C87862B, C87B62C, and \
BC1002A.) ;

Pragmas.

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

. Input/Output. :

The package SEQUENTIAL IO can be instantiated with
unconstrained array types and record types with discriminants.
The package DIRECT IO can be instantiated with unconstrained
array types and record types with discriminants without
defaults. (See tests AE2101C, AE2101H, CE2201D, CEZ2201E, and )
CE2401D.) :
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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 IN_FILE
mode. (See test EE3102C.)

More than one internal file can be associated with each
oxternal file for text I/C for reading only. (See tests
TE3111A.E (5 tests).)

More than one  intairnal  Lile can be associited with 2000k
a2xternal #1le ifor sequential 17 fov randing only. “2e Lests
OR2107A. .7 (6 Fests).)
tore thhan e itnteernal file ccaw be  associated with  each
swgarpal  File for cdirest T/0 ior reading only. (See  tests
"A2107A, . r (6 twests),)

il external fille associctad with more than one intecnald file
~uinet ba deieied, {See test CEZL10B.)

Temporary segueontial and direct files are gdgiven a namne.
Temporary fililes given names are not deleted when they are
closed. (8o~ Frsis CE2172A and CE2108C.)

Generics.

Generic subprogram declarations and bodies can be compiled in
aparate ceompilations. (See tests CA2009F.)

;eneric package declarations and bodies can be compiled 1in
smparate compilations. (See tests CA2009C and BC3205D.)
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TEST TNFORMATION

)
' '
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- ]
, PR RESULTS .
» ]
: 1.8 of “he ACVC contains 2399 ! oasts. When validation tesiing
: SN LoyOMP 03 was performed, 19 tests had been withdravn. The {
G s Ly 2380 tests were poteniially applicable to this wvalidation. A
- The AVF  determined that 196 tests were inapplicable to this |
‘ jweomoantation, and that the 2184 applicable tests were passed by the 3
incl: wantation.
. The AVF concludes that the testing results demonstrate acceptable :
o coatormity to the Ada Standard. )
.
%Y
LY y o 1PMARY OF TEST RESULTS BY CLASS
x ]
. R1SULT 'TEST CLASS TOTAL j
| A B c D E L »
: Passed 69 865 1178 13 13 46 2184
P :
N 7ailed 0 0 0 0 0 0 0 5
LY
5 Inapplicable 0 2 190 4 0 0 196 ]
> Withdrawn 0 7 12 0 0 0 19 .
5 POTAL 69 874 1380 17 13 46 2399 p
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- d
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3.3 SUMMARY

LS

RESULT
2
“3.32d 102
Fooeoaed 0
“raioolicab!.. 4
<ivawn 0
i 1106
wlLinRAWN PESTS

Tha

£ 4 ) ~ 004"

3 4 5 6

253 334 43 161

Q 2

o]

tim~ of this validation:

C32114A
B33203C
C24018A
L3P 04A
S35 7400A

o

irtdrawn,

.9

some tests
featurr.s that
SUppoiT.
either

3#: Appendix

Others
inapplicable or withdrawn.

D for

compiler

C41404A
B45116A
480084
B49306A
B4a0l0C

iNAYPLICABLE TESTS

OF TEST RESULTS BY CHAPTER

TEST INFORMATION

W OO OO T
CHAPTER
7 8 9 10 11 12
97 136 261 129 32 218
0 v U o) o 0
n 3 L 1 0 0
1 1 £ BN 0 1
28 140 264 134 352 219

B74101B
C37B50A
C92005A
C940ACA

14

218

Q

LS

0

233

TOTAL

2184

196

2399

“nllowing 19 tests were withdrawn from ACVC Version 1.8 al ihe

CA3005A..D (4 tests)

BC3204C

the reason that each of these

do not apply to all compilers because they make
is not required by the
may depend on the result of another test that
For this validation attempt,

Ada

tests w272 inapplicable for the reasons indicated:

tests

use
Standard to

was

of

is
196

. C34001F and C35702A use SHORT _FLOAT which is not supported by this

compiler.

. D55A03E..H

(4

tests)

because

the

compiler

only

compilations containing loop statements nested to 17 levels.
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o TEST INFORMATION
) . B86001D requires a predefined numeric type other than those ]
[ defined by the Ada language in package STANDARD. There is no such )
b type for this implementation. «
3 ('86001F redefines package SYSTEM, bui TEXT_IO is made obsolete by !
N this new definition in this implementation and the test cannot be ¢
N executed since the package REPORT is .lependent «n the package !
. TEXT 10,
I\ '
N uses the 'STORAGE SI7- ciause tu specify the olleciion
v, R for an acuess type which is not supporied by this: wrpiler. :
o R PPORAGE STZE «lause is .@jected dur ing compilation. 1
K cwognit heecks Juplencontations for which thoe <vwajllest and  Largest t
LAY s tyge: DURATION  are different frow the smallest and
largnost valouc® in DURATION's base Lype. This s not the case for
X *hi_ iwolementaticn, \
»
. BAzuC1lk veguires that duplicate names of subunits with a common &
’ ancesto: be detected at compilation time. This compiler correctly h
» detects the error at 1link time and th2 AVO rules that such y
- behaviour is acceptable.
‘ CE210/8..E (4 tests), CE2110B, CE2111D, CE2111H, CE3111B..E (4
ot tests), CE3114B, and CE3115A are inapplicable because multiple
v irtevnal  files cannot be associated with the same external file :
L b a2 file is open for writing. The proper exception is raised .
ol .-ltiple access is attempted.
~
™ st o because mode (N _FILE is not supported for SEQUENTIAL_IO. y
LN !
;: ;2112 ¢ because mode IN_FILE is not supported for DIRECT_IO. )
.
’ The ¢:ilowing 170 tests make use of floating-point precision that :
‘ exceeds the maximum of 15 supported by the implementation: )
s
P C24113L..Y (14 tests) !
0 C35705L..Y (14 tests) '
~ C35706L..Y (14 tests) ¢
C35707L..Y (14 tests)
K C35708L..Y (14 tests)
- C35802L..Y (14 tests)
! C45241L..Y (14 tests) "
- C45321L..Y (14 tests) A
"y C45421L..Y (14 tests) a
: C45424L..Y (14 tests)
o C45521L..2 (15 tests)
N C45621L..2 (15 tests) b
N ]
P ]
) ]
hi » 3—3
3 3
“ !
N :
~ X
Ny k!
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TEST INFORMATION

3.6 SPLIT TESTS

e N X N

If one or more errors do not appear to have been detected in a Class B

4 ; test bhecause of compiler error recovery, then the test is split into a
) set uf smaller tests that contain the undetected errors. These splits
are thein compiled and examined. The splitting process :ontinues until

all ~rrois are detected by the compiler or until there is exactly one

. . oser aplit. Any Class A, Class €, or Class 2 tesi. that cannot be

» b and oaxacutaa beo s of Jts aize s plit into oA s of

absets that can b pro o aoad.

W EA LA

p S sne o roaquired for 14 Class B tesits,

HZ6008A 333001A B31/004A
543201D B45102A B tO12A y
36200138 B62901C 374401

L B744J1R BY91N0O4A BOBNKOA

BI5069183 3C3205C

155 % 9%y

ALDTTIONAL TESTING "HNEFORMATION

{ » /.5 2revalidation
2719t validation, a set of test results for ACVC Version 1.8
e -d y AlsyCOMP_ 0073 was submitted to the AVF by the applicant for
LE ey Analysis of chese results demonsirated that the compiler
3 sccessilly passed all applicable tests, and the compiler exhibited {

' i - woewitad behaviour cn all inapplicable tests. ‘

-

4 ‘>0 Method N

fes: vy of AlsyCOMP_003 using ACVC Version 1.8 was conducted on-site
¥ by  7alidation team from the AVF. The configuration consisted of two

p wany »C 280s operating under MS-DOS 3.20 which were both host and
| tar et

& s ozitje tape containing all  tests was taken on site by the
7 vaLndavion team for processing. The magnetic tape contained tests
. ttat mz2k%e use of implementation-specific values were customized
. cefore being written to the nmagnetic tape. Tests requiring splits '
1 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 3
b source files were then transferred to an IBM PC AT computer via an
[ Ethernet connection. Two Wang PC 280 machines were used to process the
; validation suite. Source files were then transferred to the host %
‘ machines via floppy disks. !

3~-4 "

a,
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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 Wang PC 280s 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 Ethernet. The results were then printed
from the VAX 750.

M- wmpller was tested using command scripts provided by Alsys 1Inc
NIt :7iewad by the validation team. The following options wers in
S Tor testing: '

ocion gffect

ALLS=TNLINED This option allows insertion oi <ode for
subprograms  inline and must be set for the
pragma TNTIMNE to be oparative.

e ~re compiled, iinked iad executed (as apprepriate) usig  a
A wost cougntorn and A single  target  computar.  Tast outpat,
compur-nion listings, and jok logs were captured on magnetic tape snd

archivea at AVF. The listirgs examined on-site by rhie validation ifaam
were al«o archived.
3.7.3 "uST SITE

The validation team arrived at Alsys Inc, Waltham MA 02154 on 1 June
1127 and departed after testing was completed on 4 June 1987.
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APPENDIX A .
COMPLIANCE STATEMENT b,
Alsy:s inc  har subnit*ocd the folicsing 4

cuplianaa staiement concerning the
AVopcoMP D05, 3
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. COMPLIANCE STATEMENT :
1 .
Compliance Staiement ,
]
i
Base o o . oration: 3
e AlsyCO L TN Varsion 308 :
e vda® Toocoue: vatidane o cCapability, Version 1.8 by,
“J
cmputer: .
siachine: Wans 1 40 r
Dperating Svsiem: MS-00S 3.20
lary,e Computer: Saine as host
Cooncagaications Netwoerk, Mot applicabie
Alsys Inc hay made no deliberate extensions to the Ada language standard. '.
Alsvs D .gioes to the public disclosure of this report.
aooapcees to comply wioh the Ada trademack policy, as defined vy the Ada [o.n Crogram Office -
s 7 ~ .‘
Coa eafuen pme Juae 4,007 }
Alsys Inc N
Arra Avakian A
Vice Precident of Engineering
*Ada % rev sered trademark of the United States Government -
(Ada Juiat Program Office) N
A-2 N
3
A

[}
" N

N <5 < A~ LA m = R R m A A A s e p m ne e n - o - e e .
L (0 0 L A o Y A TG L A L T A N A L A A A A e B R G e Y '\‘.\‘



y PP Y ae pav * yos " _gav das gav . anv o g 0 gy N0 Bt Bt . - e e At a R A AR A
Y ph ol LA LA LSRRGS A AR LA M EL B4 A L T WY N M VAN N W W W W - WUW W W TR M T o 0

)
APPENDIX B ]
!
APPENDIX { OF 'THE Ada STANDARD :
r SNLy allowed impieiz.. . von depuunacacies rorrnspond He
» - =e2ntas ion-dependent pLraam G o certain maui 7 an depend. nt
i, as  menitioned  in cbepte. 13 of  MTIsTR-18142,  and b
sllowedl vestrictions on i 2presentatinn classes. ‘The
e ion-dependent characiaerisiles of the AisyGoMP 003, V3.1 are
oo in Bha followirg zect fong vhickh discnss topisos one  through
. o stated in Avpendix ¢ of Lhe Ada Languase Relarence  Manual X
(oo Ly 107 L LD=14 L0A) . {Twptoaentation-speci fic portions of Che d
ﬁaqkaq~ VANDARD ara also included 1in /his appendix. i The '
sv.?'-n ~-m of the packajye STANDARL is also 1included in this
’\[ [Z381 ]
Tachagee STANDARD is
¢y INTEGER is -32 768 .. 32 767; :
i.ype SHORT INTEGFR is range -128 .. 127;
ype TONG INTEGER is range -2 147 483 648 ,. 2 147/ 483 647;
type *“LOAT is digits 6 range d
-2#1.1171 1111 1111 1111 1111 11114E+127
.. 2#1.111 1111 1]11 1111 ]111 1111#E+127,
typr 1.ONG FLOAT is digits 15 range
~2#1.1111 1111 1111 1111 1111 1111 1111 1111 11311 1111 1111 A
1111 1111#E1023 K
.. 2#1.1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111
1111 1111#E1023
Lype DURATION is delta 0.001 range -2 097 152.0 .. 2 097 151.999;
2nd SPANDARD;
B-1
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N
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APPENDIX F

Implementation - Ilependent Characteristics

< appendig sunuuarizes the implemeniation-dependent characterstics of the Alsys PC
*Aa Cuospi'ar. This appendix is 4 reguired nact of the Reference Manua! [or il
e Croyramming Language (called the RM in this appendix).

faeosections of this appendix are as follows:

1.

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

The name and the type of every implementation-dependent attribute.
The specification of the package SYSTEM.
The list of 1ll restrictions on representation clauses.

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

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

Any restrictions on unchecked conversions.

Any implementation-dependent characteristics of the input-output packages.
Characteristics of numeric types.

Other implementation-dependent characteristics.

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,

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 1
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1 Implementation-Dependent Pragmas

Ada programs can intecface with subprograms written in Assembler and other languages

srrough the wse of the predefir=! pragma INTERFACE aad the implementation-defived |

oragmy INTERFACE _NAME

it INTERFaCE

Pragint INLERFACL specifies e name of an inwerfaced subprogram ..ad the name of
he progoonming langnage for which coiameter passing conventions will te generated.
*raomn INUERFACE takes the farm specified 1o the RM:

reagm1 INTERFACE (languuge name, subprageam el
vigare
1 longrage name is ASSEMBLER or ADA.

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

{ie only two language names accepted by pragma INTERFACE are ASSEMBLER and
ADA. The full implementation requiremeats for writing pragma INTERFACE subpro-
grams 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 i2ll the Compiler how to generate subprogram calls; that is, what kind of
griramaier passing techniques 1o use. The programmer can interface Ada programs with
imbroutines 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.

t.2 INTERFACE_NAME

2ragmi INTERFACE NAME associates the name of the interfaced subprogram with the
external name of the interfaced subprogram. If pragma INTERFACE_NAME is not
used, then the two names are assumed to be identical. This pragma takes the form:

pragma INTERFACE_NAME (subprogram_name, string _literal),

where,
s subprogram_name is the name used within the Ada program to refer to the
interfaced subprogram.
s 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
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) The pragma INTERFACE_NAME is used to identify routines in other language: that Y
3 are not named with legal Ada identifiers. Ada identifiers can only contain letters, dig- '
N its, or underscores, whereas the DOS Linker allows external nu.i°s to contain other ]
N ~haracters, for example, the dollar sign (S) or commizrcial at sign (@). T[hese characters . v
. can ©2 specified in the siring litoral argument of e pragma INTERFACE MAME !
Py
3 “rr opragta IMEERFACE  SNAMe o aliowed at the same piaces ut an Ada prograam as 3
'S “ne pragma INTERFACE.  (Location restrictions can be found in section 13.9 of the )
’ R.) However, the pragma INTERFACE_NAME must always occur after the pragma o
o NTERFACEF declaration for the int>rfaced suborogram. ’
: e striag literal of the pragma iNTERFACE_NAME is passed tiirough unchanged 1o ‘
r;: DOS sbject (ile. (The DOS :wols usually ignore the case of external identifiers.
3 Towever recent verssiers of the PLINKS6 and Microsoft Linkers have options io treal .
, - 1e: il .dentifiers in a  case-sensitive manner.) The maximuwin lenzth of the "
™, string  t.r2ral is 40 characters. Thic Himit is not noted by the Cowmpiler, but is cruncated
18 by tI. ‘siuder to meet the lntal ubject module format standard. Certain DOS fools have f_
smaller fimits. (For example, the IBM Macro Assembler linuts external identifiers to 31
.. characters.)
: 4
1 The Runtime Executive contains several external identifiers. All such identifiers begin v
N with either the string "acAa" or the string "apAsa’. Accordingly, names prefixed by "a0ad" \
. or "apacy” should be avoided by the user. \
. ‘
b, Examole y
r L}
v '
Y package SAMPLE DATA is ¢
Y function SAMPLE O°ViCE (X: INTEGER) return INTEGER; :
N function PRCCESS_SAMPLE (X: INTEGER) return INTEGER;
N private .
: pragma INTERFACE (ASSEMBLER, SAMPLE_DEVICE); )
i * L Y
pragma INTERFACE (ADA, PROCESS_SAMPLE); \
o pragma INTERFACE_NAME (SAMPLE_DEVICE, “DEVIOSGET_SAMPLE™); \
\ end SAMPLE DATA; \
“
i 1.3 Other Pragmas «
. Pragma PRIORITY is accepted with the range of priorities running from 1 to 10 (see the
Y 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. ‘
‘. ¥
M )
] \
B d
o P,
A g
AN i
N X
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Implementation-Dependent Attributes

5 _ARRAY For a prefix P ihat denovtes any

type or suociype, this at-

tribute yieslds the value TRUE if P in an aii1y ‘+pe or an
~reay subrepe; ot wise, it yields the value FALSE.

&-eorification of the package SYSTEM

W .o2ge SYSTEM s

BIVZIITLIRNAIFRNARCANNR 2 (hw

* (1} equired Definitions. *

CEILINTEAARN RN EENACONANRANEN T

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

STCRAGE_UNIT : constant := 8;
MEMORY SI2E : constant := 640 * 1024;

-« System-Dependent Named Numbers:

MIN_INT : constant := -(2 “*31);
MAX_INT : constant 3= 2**31 - 1;
MAX_DIGITS : constant := 15;
MaxX_MANTISSA : constant := 31;
FINE DELTA : constant := 2#1.08E-31;

-- For th> high-resolution timer, the clock resolution is
-+ 1.0 7 1026.0.
T1cK : constant := 1.0 / 18.2;

-- Other System-Dependent Declarations:

subtype PRICRITY is INTEGER range 1 .. 10;

-- Though declared here as access to a STRING in fact this

-+ can be used anywhere an ADDRESS is required by Ada.

-- The type ADDRESS is, in fact, implemented as an
-+ 8086/80286 segment:offset pair.

type ADORESS is access STRING;
NULL_ADORESS: constant ADDRESS := null;

Alsys PC AT Ada Compiler. Appendix F, Version 3.1
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i~ .- * (2) MACHINE TYPE CCNVERSIONS *
" (A 2222 A2 R AR ERER RS2 222 2 4
19 )
| A i
If the word / doubilc »urt Ous: atinns below are usad oo
. - ADDRESS, then MSW yiv!“s the seqgrant and LSW yial. . thae ,
N - offset. )
,
e - In the operations below. 3 BYTE_TIVE is any s'mple type
+- implemented on 8-bits (for example, SHORT_INTEGER), 3 WCRD_TYPE 3
- any sicnls e imploronted on 18-bits (for ex.tpla, (NTEGER), and
e, ++ 4 DOUBLE WORDN TYPE I3 sny simple type implementad on
) ‘2 2its (for avannle. LONG_INTEGER, FLCAT ADCRESS).
D
- Byte <=2> Word conversions: N
by
+ G2t the most significant byte: .
generic .
. type BYTE_TYPE is private;
type WORD_TYPE is private; '
':. function MSB (W: WORD_TYPE) return BYTE_TYPE; o
-+ Get the least significant byte:
A 1]
. generic .
. type BYTE_TYPE is private; 4
. type WCRD_TYPE is private;

function LSB (W: WCRD_TYPE) return BYTE_TYPE;

-- Compose a word from two bytes:
N generic
type BYTE_TYPE is private;
type WORD_TYPE is private;
function WCRD (MSB, LSB: BYTE_TYPE) return WORD_TYPE;

« oo »

. -+ Word <==> Double-Word conversions: a
v, -- Get the most significant word: .
L, generic
* type WCRD_TYPE is private; .
- type DOUBLE_WORD_TYPE is private; -
- function MSW (W: DOUBLE_WORD_TYPE) return WORD_TYPE;
>, ;
) : .- Get the least significant word: :
e generic '
° type WORD_TYPE is private;
g type DOUBLE_WORD_TYPE is private;
function LSW(W: DOUBLE_WORD_TYPE) return WORD_TYPE;
)
)
)
D
)
Appendix F, Implementation-Dependent Characteristics 5
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- - Compose a DATA double word from two words.
. generic
3 type WORD_TYPE is private;
:‘ - The followirg type must be 3 data type
,$ <+ (for example, LONG INTSGER):
v ;-2 DATA_DOUBLE WCRU s private; j
, flnction SQURLE WORD (4SW, LSW: WORD_TYPE)
s Faturn DATA DOUBLE_WORD; :
W -+ Composa 3 REFERENCE doubla word from two words. {
: gereric y
RN type WGRD_TYPE is private; :
-- The followirg type must be a raferc = type
;.' © (for exaiple, access or ADDRESS): X
[\ type REF_DOUBLE_WORD is private; g
N funciian PEFERENCE (SEGMENT, OFFSET: WORD_IT2E) ,
3 return REF DOUBLE WORD; :
.: .o LAAARI 2222 AR 222 4 ¢
- - * (3) OPERATICNS ON ADDRESS * :
‘:a - EARNBEMANAAATR AR "I O wd eI t
X
L -- You can get an address via 'ADDRESS attribute or by
. - instantiating the function REFERENCE, above, with “
' - appropriate types. ‘
-
L : - Some addresses are used by the Compiler. For a2xample,
:\ - the display is located at the low end of the DS segment,
e - and addresses S$S:0 through $5:128 hold the task control
. - block and other information. Writing into these areas
: -- will have unpredictable -esults.
. : -+ In real mode, the memory for DOS itself, including atl the |
-+ interrupt vectors is also unprotected. Thus, any user of
l, -+ ASSIGN_TO_ADDRESS must be extremely careful. :

-- Note that no operations are defined to get the vatues of

0 -+ the jeyment registers, but if it is necessary an
. - interfaced function can be written. 5
.
[ generic w
. type OBJECT is private;
ke function FETCH_FROM_ADDRESS (FROM: ADDRESS) return OBJECT;
K- generic

. type OBJECT is private;

¢ procedure ASSIGN_TO_ADDRESS (08J: OBJECT, TO: ADDRESS); )
. X

end SYSTEM; ‘

F’ ;
) t
" , _ 1
A 6 Alsys PC AT Ada Compiler, Appendix F. Version 3.1 b
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4 Restrictions on Representation Clauses .
The facilities covered in Chapt2r 13 of the RM are prcvided, except for the following
features; )
{
. s Addioss clawses are not ueplemented.
.. . - . - . -"
s« lhere 1s no bit Irplementation for any of the representation clauses. v
A
[t
s The Record Claus» is not allowed for 2 derived record type. v_"
+ Change of representation for RECORD type is not implenented. R
a3 The ¥aumeration Clav<: is not allowed if there is a raage constraint on the ;
parent subiype. iy
‘
« For the length clause: ’r
- Size specification: T'SIZE is not implemented for types declared in a -
generic unit.
- Specification of storage for a task activation: TSTORAGE_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. 3
>
» Machine code insertions are not implemented; use instead pragma INTER- ‘;
FACE to ASSEMBLER to write assembly language routines. ‘
5 Conventions for Implementation-Generated Names o
K
The Alsys PC AT Ada Compiler may add fields to record objects and have descriptors 2
in memory for record or array objects. These fields are not accessible to the user .
through any implementation-generated name or attribute. 3
’
The following predefined packages are reserved to Alsys and cannot be recompiled in =
Version 3.1: 3
ALSYS_ADA_RUNT[ME
ALSYS_BASIC_IO X
ALSYS_BASIC_DIRECT_10 N
ALSYS_BASIC_SEQUENTIAL_IO 5
\]
e
Wt
[Nt
L%
W
o
-
Appendix F, Implementation-Dependent Characteristics 7 N
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Address Clauses

6
This version of the “l;ys PC Al Ada Compiler does not support address clauses. Sup-
{ port bs i ided for Ada interrupt entries; please see Chapter 6§ of the Application De- .

! slecer's Guide for details.

Restrictioins on Unchecked Conversions

~ked conversions are allowed betwveen any types.  {t is the programmer’s re-
iy 1o determine if the desired affect is achieved

p fnpi;t-Output Packages

. Fhe M defines the peedefined input-output packages SEQUENTIAL 10, DIRECT 10,
and TEXT_10, and describes how to use the facilities available within these packages.
The 7V also defines the package 10 FXCEPTIONS, which specifies the exceptions that
T zan b2 raised by the predefined input-output packages.

: In adaition the RM outlines the package LOW_LEVEL_IO, which is concerned with
[, iow-level inachine-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. 3
The use of interfaced subprograms is recommmanded as an alternative.

N 8.1 Correspondence between External Files and DOS Files b,

\d. icnt-output is defined in terms of external files. Data is vead from and written to
A exterual files. Each external file is implemented as a standard DOS file, including the ’
use o7 STANDARD__INPUT and STANDARD OUTPUT. g

The name of an external file can be either

T e .

w the aull string

. » a DOS 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
K 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
Yt 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.

L W

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
will not ;e created, and the exception NAME_ERROR is raised.

- ror Handling

e ovs are translated into Ada exceptioas, as defined in the RM by package
0 LSCEPTIONS. In particular, DEVICE _ERROR is raised in cases of drive not
reactv, oknown media, disk full or hardware erroes on the disk {such s read or write
uln)

)
]

X3 Yo FORM Parameter

e wnly accepted value of the FORM parameter of the various CREATE and QPEN .y
procedures is the null string. The functions FORM of TEXT_10 and (any instantiation '
of) DIRECT_IO and SEQUENTIAL__[O always return the null string. USE_ERROR is

raised if a non-null FORM string is passed to any CREATE or OPEN procedure.

8.4  Sequential Files

For sequential access the file is viewed as a sequence of values that are transferred 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.

3.5 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 POSITIVE COUNT. ‘

DIRECT_IO ouly allows input-output for constrained types. If DIRECT_IO is in-

stantiated for an unconstrained type, all calls to CREATE or OPEN will raise

USE_ERROR. Each object in a direct file will have the same binary representation as P
the Ada object in the executable program. All elements within the file will have the ¢
same length.

8.6 Text Files
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. -

v e _a_s_m

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

Appendix F, Implementation-Dependent Characteristics 9
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K Note that due to the definitions of line terminator, page terminator, and file terminator
in the RM, and the method used to mark the 2nd of file under DOS, some ASCII files
| do not represent well-formed TEXT_IO files. y
' &
: A tect tile is buffered by the Runiime Executive unless ‘
" » it names a device (for exampie, CON or PRN). '
N v it s STANDARD_NPUT or STANDARD OUTPUT and Ras not been .
. redirected, 4
. §
N it aot redirecied, prompts written to STANDARD OUTPUT with the procedure PUT ‘
-, will «near hefore (or when) a GET for GET 1715 nccurs. ]
! {he 1voctions END_OF_PAGE ana END_OF _Flik always return FALSE whea the ]
s itz is s oJevice, which includes the use of the file CON, and STANDARD_INPU{ ~hen N
) i 15 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 iastead, as in the following (,,
) axunpie:
, 4
5 Example .
) . :
J begin N,
v loop L)
i - Display the prompt: -
o TEXT_10.PUT ("> "); .
) -- Read the next line: >
TEXT_10.GET_LINE (COMMAND, LAST); .
© Now co something with COMMAND (1 .. LAST) X
end loco; "~
ax..eption
vhen TEXT_10O.END_ERROR => ¥
null;
end; b
n
d END _ERROR is raised for STANDARD_INPUT when *Z (ASCILSUB) is entered at '
o the kevhoard. R
S 8.7  Access Protection of External Files .
X 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
A
. The Runtime Executive will flush all buffers and close all open files when the program is .
. terminated, either normally or through some exception.
, ;
K ]
. 10 Alsys PC AT Ada Compiler, Appendix F, Version 3.1 by
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However, the RM does not define what haprans when a program terminates without
closing all the opened files. Thus a program which depends on this feature of the :
T wntime Executive might have problems when ported to another system.

{4 Limitation or the procedure RESET

; An laternal file opened for input cannot be RESET for output. However, an internal

» file opened for output can be RESET for input, and can subsequently be RESET back to
4 Ardart,

A A )

“.u Sharing of External Files znd Lasking Issues

“~rw Y,

‘e /eral internal files can be associated witls the same external file only if all he iaternal
Til2s are opened with mode N MODE. However, if a file is opened with mode

i1 _MODE and then changed 1o IN_MODE with the RESET procedure, it cannot be
shaeed

~are shouid be taken when performing multiple input-output operations on an external
tile 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 y
in the output file with interleaved characters. Synchronization of I/O in cases such as

this is the user’s responsibility.

The TEXT_IO files STANDARD_INPUT and STANDARD_OUTPUT are shared by
al! tasks of an Ada program.

Ty

II-"-"

it TEXT _IOSTANDARD_INPUT is not redirected, it wiil not block a program on in-
put. All tasks not waiting for input will continue running.

-

. 9  Characteristics of Numeric Types

a
o W W A% v e

9.1 Integer Types

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

" A
AL,

s

SHOR)_INTEGER -128 .. 127 -e 2007 - 1%
INTEGER -32768 .. 32767 - 215 -1

LCNG_INTEGER -2147483648 .. 2147483647 se 2%*31 -1

v u = _a

N For the packages DIRECT_IO and TEXT_IO, the range of values for types COUNT
and POSITIVE_COUNT are as foilows:

C € -

COUNT 0 .. 2147483647 <. 2%*31 -1

POSITIVE_COUNT 1 .. 2147483647 - 2"*31 - 19 K

Appendix F. Implementation-Dependent Characteristics 11

W .-f' v_".-r vl_‘vf‘. 4' W, J'-r ,.. A, .r'\r\-r 'J‘.‘..r -f -r v- \‘-r \-'-k-'i-"' o

Sy \ ‘\'J‘_: ) \ \.-l' \-" . . \‘NJ.\‘- " _‘.. o




For the package TEXT_IO, the range of values for the type FIELD is as follows:

FIELD 0 .. 25 - 2**8 - 1 >
JER ¢loating Poiat Type Attributes
sLoet LONG_FLIAT ;
DIGITS 5 15
MANT 35 24 51
¢
EMAY, 2% 204 N
'
EPSILCH .83 mr 07 8.88178E-16
\
LARGE 1.93678E25 2.57110E+41
.
SAFE_EMAX 125 1021 ;
d
SAFE_SMALL 1.17549€-38 2.22507E-308 )
SAFE_LARGE 4,25353E+37 2.26712E+307
FIRST -3.60282E+38 -1.79769€+308
LAST 3.40282E+38 1.79769£+308 :
v
MACHIJE RApIX 2 2
MACH!NE_MANTISSA 24 53 2
MACHINE_EMAX 128 1024 )
']
MACHINE EMIN - 125 -1021
t
MACHINE_ROUNDS true true v
o
L
MACHINE_OVERFLOWS faise false :
|
SIZE 32 64
9.3  Attributes of Type DURATION .
DURATION'DELTA 0.001
DURATION' SMALL 0.0009765625 (= 2**(-10)) .
DURATION'FIRST -2097152.0 "
. . . |
12 Alsys PC AT Ada Compiler. Appendix F, Version 3.1
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] :
DURATION'LAST 2097151.999
N
. DURATICN ' LARGE same as DURATICN'LAST
'l .
K 10 Other Implementation-Dependent Characteristics A
) .
. 10.1  Use of the Floating-Point Coprocessor (8087 or d0287) ’
; ) The Alsys PC AT Ada Compiler generates instructions to use the floating point copro- .
N sessor for all floating point operations (but, of course, not for aperations iavolving only '
™ w " ersal_real). ;
.V nating point coprocessos, 8087 or 80287, is required for the execution of programs v
” 1 use arithmetic on floating point values.  The coprocessor is needed i he ‘
b FILOAT_IO or FIXED_10 packages of TEXT IO are used. N
: ,
"' For the AT, the Runaime 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
k- warned to not run a floating point program on an XT without an 8087. The result of o
o doing so is that the XT will wait indefinitely until a power on reset. )
o
J ]
“f 10.2 Characteristics of the Heap .
: UNCHECKED DEALLOCATION is implemented for all Ada access objects except ;
. access objects to tasks. Use of UNCHECKED DEALLOCATION on a task object will ;
lead to unpredictable results. .
7 :
' There is no management of collections (via the 'STORAGE_SIZE representation clause
on access type) although small objects are managed more efficiently than normal heap )
o objects. :,
\ 3
'~ All objects whose visibility is linked to a subprogram, task body, or block have their Ky
‘_; storage reclaimed at exit. R
Pd -
4 The maximum size of the heap is limited only by available memory. User programs }
i making use of the Protected Mode feature have a heap which includes all available y
. memory below the 630K limit plus the size of the heap file which is in the extended ;
':_' memory RAM disk. .
L8 .
N 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
B 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
: stacks in a program may be set to a size from 1K bytes to 64K bytes.
Q]
J
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Normal priority cules are followed for preemption, where PRIORITY values are in the
range 1 .. 10. A task with undefined priority (no pragma PRIORITY) is considered to )
be lower than priority 1.

“+yaaiimam timeable delay is
~ 1 0/18.C <ecands on a PC XT, or

s -

#  1.0/1024.0 seconds on a PC AT when the high-resolution timer is in effect
through the TIMER = FAST option of the BIND comrnand.

WA

weosnximum dwoer of active tasks is restricted only hy memory usage.

s e wLcepter af 4 rendezvous cxecutes the accep: tody code in its own stack. Ren-
'_: \li'?.='wit3 with an empty accept body {(for syncheonivation) does not cause a context
\ SW.rCh

=

The main program waits {or completion of all iasks dependent upon library packages
before terminating.

. Abnormal completion of an aborted task takes place immediately, except when the ab-
ey 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 A
as the state in question is exited.

The message

LOBAL BLOCXING SITUATION DETECTED

s prited 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 iibeiry unit can be used as a main subprogram if and only if it is a procedure that is
not geveric and that has no formal parameters.

10.5 Ordering of Compilation Units

The Alsys PC AT Ada Compiler imposes no additional ordering constraints 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
K, that compilation.
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: 11 Limitations
N
)
e il 1 Compiler Limitations
. £ s The mrcmum identf.ar length is 255 characlers.
‘.l
*l
o a The maximum line length is 255 characters.
,
'5; a The maximum number of uaique identifiers per compilation unit is 2500.
v The maxmum number of coinpilation units in a iibrary is 1000.
p 11.2 Hardware Related Limitations
_ﬂ
« The maximum size of the generated code for a single compilation unit is
N 65535 bytes.
f'_: s The maximum size of a single array or record object is 65522 bytes. The
N maximum size of a static record is 4096 bytes.
s s The maximum size of a single stack frame is 32766 bytes, including the data
[, for inner package subunits "unnested” to the parent frame.
3_': s 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).
. s The maximum amount of data in the heap is limited only by available mem-
:_: ory.
" {1.3 Runtime Executive Limitations
b e Task stacks are only allocated in low memory (that is, below 640k).
»
f
&
[d
L 4
e
[
A
*
¥,
i\
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Abr. ...inal completion 14

Abe:ind task 14

Access protection 10

Addres clauses 7, 8

Allocators 13

Application Developer's Guide 2, 8
Array objects 7

Array subtype 4

Arrav type 4
SSIGN_TO_ADDRESS 6
Attribates of type DURATION 12

Bind:. 13
Bit rep cesentation clauses 7
Buftered 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
1/Oon 9
Control Z 10
COUNT 1!
CREATE 8,9

Device name §
DEVICE_ERROR 9
DIGITS 12

Direct files 9
DIRECT_I0 8,9, 11
Disk full 9

DOS conventions 8§
DOS errors 9

DOS files 8

DOS Linker 3

DOS special file 8

Index

W

INDEX

Driv: not ready 9
DURATION'DELTA 12
DURATION'FIRST 12
DURATION'LARGE 13
DURATION'LAST 13
DURATION'SMALL 12

80287 13
8087 !3
EMAX 12

Empty accept body 14
END_ERROR 10
END_OF_FILE 10
END_OF PAGE 10
Enumeration Clause 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_10 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 data in the
global data area 15
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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
- qum size of the generated
code 15
Ly ane related Liminations 1S
Hean 13

[/C syuchronization 11

IBM Macro Assembler 3
mplementation genarated names 7
i MODE 11

{NTFGER 11

categer types 11

aire! object module format 3
NTERFACE 2,3
INFTERFACE_NAME 2,3
interfaced subprograms 3§
Interleaved characters 11
IO_EXCEPTIONS 8,9

LARGE 12

LAST 12

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

LLine numbers 9

Line terminator 10
LONG_INTEGER 11
LOW_LEVEL_10 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 area 15

Maximum data in the heap 15

Maximum identifier length 15

Maximum line length 15

Maximum number of compilation
units 15
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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 the generated code 15
Microsoft l.inkers 3
Minimum timeable delay 14

NAME _ERROR 8,9
Ncu-blocking 1/O 1]
Mumber of active tasks 14
NUMFERIC_ERROR 13

OPEN 9
Ordering of cumpilation units 14
OUT _MODE 11

P'IS_ARRAY 4

Page numbers 9

Page terminator 10
Parameter passing |
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_IO 8,9
SETOPT 13

Sharing of external files 1]
SHORT_INTEGER 11
SIZE 12
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£ APPENDIX C '
[y
. TEST PARAMLETERS !
) 3
D
- cerviain tesits in the ACVC make use of implementation-dependent values,
o ;1Y as the aaximum lergih of an jnput line and invalid file names. A !
W cw- . bt omades ae of such valies is idenvified by the extension .TST
v s 7ile name Actual values to bo substituted are identified by 2
R s tiat begin with a dollar sign, A value umust be substituted for .
- ~ach oi thesa nawes before the test is run. The values used for ihis "
N «31id:kion are given below, "
- ’
. SAM e MY NTING VATUE .
'o‘ "
A SBLC &....A1
: Tdeniii-=r the size of the | |
W maximus .nput line length 254 characters
g with -arying last character.
- $BIG D2 A....A2
5! Identifier the size of the [ [ )
¢ maximum input line length 254 characters ’
" with varying last character. ;
' $BIG_1D3 A....A3A....A
Y Identifier the size of the | | [
ks was limum input line length 127 127 charactexs
\ /ity varvying middle character.
5
. SBLG_iD4 A....AdA....A '
Identifier the size of the | ]| |
N maximum input line length 127 127 characters !
. . . t
g fith varying middle character. :
) ;
l‘ I
e $3BIG_INT LIT 0....0298 3
. An integer literal of value 298 | | Y
with enough leading zeroes so 252 characters
W that is is the size of the
-, maximum line length.
K, $BIG_REAL_LIT 0....069.0E1 -
¢ A real literal that can be
4 either of floating- or fixed- 249 characters
- peint type, has value of 690.0,
o and has enough leading zeroes to
b be the size of the maximum line
-
P length. )
N c-1
h: 3
»
o
. :
: :
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NAME AND MEANING

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

SCOL 1 Lk
A funlversal integer literal
whose vaiie is TEXT_IO.COUN{'TASY.

“EXTFENDED ASCI1 CHARS

\ steing literal contasining all

“he A8 Y characters with

v tah e geraphics that are not
wYh- tasice 55 Ada character
36

SFIELD LAY
A universal integer literal
whose value is TEXT IO.FIELD'LAST

SFILE _NAME_WITH BAD_CHARS
An illegal external file name
that either contains invalid
characters or is too long if no
invalid characters exist.

"fLE_NAME WITH WILD CARD_CHAR
“n external file name that
:ither contains a wild card
haracter or is too long if no
rild card characters exists.

$GREATER_THAN_DURATION
A universal real value that lies
between DURATION'BASE'LAST and
DURATION'LAST if any, otherwise
any vrive in in the range of
DURATITON,

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

$ILLEGAL EXTERNAL FILE NAME1l
An illegal external file name.

R .IY""(Y‘I" -*-' -q.‘;'-n’ r(‘ﬂv\"f‘-‘.l'"r\r_"._q Nt T AT AT S TN
3 el e P o "o = oA LA Lo ol 0 o et o

VALUE

235 blanks

2147483647

"abcdefghijklmnopgrstuvwxyz
LS3RAIN]~ " ()~"

X}jle $r&~Y

XYZ*

2 097 _151.01

10_000_000.0

BAD-CHARACTER*"
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NAME AND MEANING

$ILLEGAL EXTERNAL FILE NAME2
An illegal external file name
that is different from
$ILLEGAL EXTERNAL FILE NAME1.

SUUEGER FIRST
e universal integer literal
exXpressiot whose value is
INTY  PRIFLRST.

SINTEGLR LAST
The univer-1l integer literal
axprassicn whose value is
TNTLOWR I Y 25T,

bS8 aran GURATLION
A un:v:rosal real value that lies
between DURATION'BASE'FIRST and
DURATION'FIRST if any, otherwise
any value in the range of DURATION.

SLESS _THAN DURATION BASE FIRST
The universal real value that is
less than DURATION'BASE'!'FIRST, if
such a value exists.

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

$MAX_IN_LEN
The universal integer literal
whose value is the maximum input
line length permitted by the
implementation.

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

SNAME
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.

e 'r"l"d""v".r'.r‘ 'r-'-r'-('.r‘ '.r'.r'r\r'.r‘r".-‘. '.-’.ﬁ".r‘. LI oy ".r' _» “““ T e \r\.-

\

TEST PARAMETERS

VALUE

MUCH-TOO-LONG~NAME-FOR-A-FILE

~327638

12767

-100_000.9

-10_000_000.0

15

2147483647

LONG_LONG_INTEGER
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. TEST PARAMETERS
NAME AND MEANING VALUE r
$NEG_BASED_INT 8#7777777777764 X
A based integer literal whose ,
highest order nonzero bit falls >
in the sign bit position of the J
representation for SYSTEM.MAX INI. N
YOI ATCGLL HAR TYPE (NON _NULL) o
i enumerated type (i:€iait.on £

1 characher type whose literals >
sre the identifier NON NULL anad "
311 ro~ ASCTI characters with o
arin' =1~ graphics, 1
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APPENDIX D

WITHDRAWN TESTS

<

Sois: Lesis are witlilrawn frow the ACVC baecause they do not conforin to
che Ada Sitandard. The follrwing 19 tests had been withdrawn at the
ime ..i va.idation testing for the reasons indicated. A rveference of
chee e 72 T-ddddd" is to an Ada Comwmentary.

BAEIR LW An unterminated =string literal occurs at line 62.
RoTN A The reserved wori "IS" s misspelled at line 45,

C340G1BA: The <call oif {iaction G at line 114 is ambijuous in
the presence of implicit conversions.

3% 904A: The elaboration of subtype declarations &FX3 and
SFX4 may raise NUMERIC ERROR instead of CONSTRAINT
ERROR as expected in the test.

L37401A: 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 the
test.

ARRPRIBL 1 and ARRPRIBL 2 are initialized with a
value of the wrong type--PRIBOOL TYPE instead of
ARRPRIBOOL TYPE--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 1lines 41 and 50 are
terminated incorrectly with colons, and end case;
is missing from line 42.

. B4A010C: The object declaration in 1line 18 follows a
subprogram body of the same declarative part.
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WITHDRAWN TESTS

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

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

The "/=" for type PACK.BIG_INT at line 40 1is not
visible without a use clause for the package PACK.

The assumption that allocated task TT1 wiil run
prior to the main program, and thus assign SPYNUMB
the wvalue checked for by the main program, is
erroneous.

No valid elaboration oi;der exists for these tests.

The body of BC3204C0O 5 missiny.
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