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EXECUTIVE SUMMARY

This Validation Summary Report (VSR) summarizes the results and
conclusions of validation testing performed on the AlsyCOMP 003, V3.1
using Version 1.8 of the Ada* Compiler Validation Capability (AcCvC).
The AlsyCOMP 003 is hosted on a Zenith 2-248 PC operaiing under MS-

nns 3,20
hy

Dunite wonwing was periarmed 1 Jur: 198/ fpoovgh 4 Juse 027 ab Aloyo
fnc.  %alrl..s MA 02154 under the direction of the National <~ouputing
Cer e Iany according to 2ada Vai ::tation Oraganization (AV0) ponlicies
At Gires.  The AVe identified 2210 of the 23¢9 tests in wWvVC

e won Lot to be processed dusiiggy on-site fastiing of  the coapilor.
b 19 " 3 withdrs~n at the tir2 of validation testing, 1s well as
“hoe 179 ..xecutabk!ls vests that make use of floating-noint precision

axziiineg that  sapported by the iwplementation were ot processed.
After the 2210 tests were prucessed, results for Class A, C, D, or E

tests were examined for correct execution. Coumpilation listings for
-lass B tests were analyzed for correct diagnosis of syntax and
semantic errors. Compilation and link results of Class 1. tests were

analyzed for correct detection of errors. There were 26 of the
processed tests detecrmined to be inapplicable; The remaining 2184
tests were passed.

“he results of validation are summarized in the following table:

W avh CHAPTER TOTAL

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

rassed 102 253 334 243 161 97 136 261 129 32 218 218 2184
Failed 0 0 0 0 0 0 0 0 0 0 0 0 0
Inapplicable 14 72 86 4 0 0] 3 1 1 0 0 15 196
Withdrawn (9] 5 5 0 0 1 1 2 4 0 1 0 19
TOTAT. 116 330 425 247 161 98 140 264 134 32 219 233 2399

The AVF concludes that these results demonstrate acceptable conformity
to ANSI/MIL-STD-1815A Ada.

xAda is A iegistered trademark of the United States Government
(Ada Joint Program Office).
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CHAPTER 1

INTRODUCTION

_~ -7This validation Summary Report ZVSR) describes the extent to which a
spec*iic Ada compiler conforms to the Ada Standard. This report
explains all technical terms used within it and thoroughly reports the
results of testing this compiler using the Ada Compiler Validation
Capability (ACVC). An Ada compiler must be implemented according to
the 2da Standard and any implementation-dependent features must
conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented
thai: i not in the Standard.

Even thoagiy all validated Ada compilers conform to the Ada sStandard,
it must be understood that some differences do exist velween
implementations. The Ada Standard permits some implementation
dependencies--for exanple, the maximum length of identifiers or the
maximum values of integer types. Other diffcrences between compilers
result from characteristics of particular opevating systens, hardware,
or implementation strategies. All of the dependencies demonstrated
durir, 4"~ process of testing this compiler are given in this report.

" The information in this report is derived from the test results
produced during validation testing. The validation process includes
submitting 2 suite of standardized tests, the ACVC, as inputs to an
Ada reiinr and evaluating the results. . The purpose of validating is
to :-Cuie conformity of the compiler to the Ada Standard by testing
that the -~ompiler 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 designed 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
an Ada compiler. Testing was carried out for the following purposes:

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

To  attempt to .dantify any wnsapported language constructs
required by the ida Standard.

To detzimine that the ‘u;l2mentation-depend. nl behaviour is :
Allowed by the Ada Standard

testing  Of this compil.. wvas conducted by dCC under the direction of
the AVY according to pelicies and procedures established by the Ada
s Val inaiion  Organisation (AVO), cn~site testing was conducted from
P 1
U

LoTrre 1937 throagh 4 Jue 1987 at Alsys Inc, Waltham MA 02154.

H

*I

a0 t.2 USE OF THIS VALIDATION SUMMARY REPORT

s'

"

f Consistent with the national laws of the originating country, the AVO

B may make full and free public disclosure of this report. In the

3 United States, this is provided in accordance with the "“Freedom of

i Information Act" (5 U.S.C. 552) . The results of this validation

- apply oniy to the computers, operating systewns, and compiler versions

s idertifiaed in this veport.

ﬁ The organisations represented on the signature page of this report do

} no* vrepresent or warrant that all statements set forth in this report

W "r~ accurate and complete, or that the subject compiler has no

o aornconformities to the Ada Standard other than those presented.

Q Copies of this report are available to the public from:

N

ﬁ Ada Information Clearinghouse

e Ada Joint Program Office

d OUSDRE

- The Pentagon, Rm 3D-139 (Fern Street)

0 Washington DC 20301-3081 '
W \
‘::: or fram:

]

X Ada Validation Facility

- The National Computing Centre Ltd

" Oxford Road )
Y Manchester ‘
; M1 7ED )
A United Kingdom '

,»
0
]
4
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INTRODUCTION

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

o Ada Validation Organization
3 Institute for Defense Analyses

ﬁ 1801 North Beauregard

A Alexandria VA 22311

7?

?;. «.3 ' ~i ~RENCES

N

;{ L. zeference Manual for tine Ada Programming language,

.ﬁ ANST/MIL-STD-1815A, FEB 1983.

N : Ada Validation oeganization: Policies and Procedures,MITRE
" Corporation, JuN 1982, PB 83-110501.

¢

ﬁ;

X 3. Ada Compiler Validation Capability Implementer's Guide,

i SofTech, Inc., DEC 1984.

9
"
o 1.4 DEFINITION OF TERMS
o

i ACUL The Ada Compiler Validation Capability. A set of programs
K> that evaluates the conformity of a compiler to the Ada
i) language specification, ANSI/MIL-STD-1815A.

"
5 Ada standard ANST/MIL~STD-1815A, February 1983,

]

0 applicant The agency requesting validation.

K
;w AVF The VNational Computing Centre Ltd. In the context of
;f this report, the AVF is responsible for conducting
f compiler validations according to established policies
: and procedures.

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

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

!
:, Failed test A test for which the compiler generates a result that
;‘ demonstrates nonconformity to the Ada Standard.
L
- 1-3
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INTRODUCTION
Host The computer on which the compiler resides.

Inapplicable A test that uses features of the language that a compiler

. test is not required to support or may legitimately support in
f a way other than the one expected by the test.
o
. Passed test A test for which a compiler generates th: expacted
Iy result.
*
0 SR The vomnvter o shich a Sompiller gencrates code.
e"
? ; A program that «hecke a compiler's onformity regarding a
¢ particular feature .. features to the Ada St.ndard, In
. the context of this report, the tecrm is used » designate
h a single test, which wav comprise one or mor:- files.
& N3 W A test found vu e incorrect and not used t©to check
& conformity to .esu the Ada languaye specification. A
K test may be incorrect because it has an 1invalid test
g objective, fails to acet its test objective, or contains
- illegal or erroneous use of the language.
N
h
Y
¥
" L0 ACVC TEST CLASSES
H
&
" Tyafory g to the Ada Standard is measured using the ACVC. The AcCVC
; contalis voth Legal and 1lieqgsl Ada progrcams structured into six test
H classes., A, B, C, D, E, aud L. The first letter of a test name
Q ‘dentifie the class to which it belongs. Class A, C, D, and E tests
o e 1-wreitable, and special program units are used to report their
o -agnl? v luring execution. Class B tests are expected to prcduce
. cepmatigo o errors. Class L tests are 2xpected to produce link errors.
3™
{ Class A tests check that legal Ada programs can be successfully
Y compiled and executed. However, no checks are performed during
% execution to see if the test objective has been met. For example, a
J Class A test checks that reserved words of another language (other
v than those alrcady reserved in the Ada language) are not treated as
o .eserved words by an Ada compiler. A Class A test is passed if no
L eriors ace detected at compile time and the program executes to
o produce a PASSED message.
' 1
" Class B tests check that a compiler detects illegal language usage.
- Class B tests are not executable. Each test in this class is compiled
3 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
E compiler.
)
u 1-4
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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.

vias>s D tests check the compilation and execution capabilities of a
compiler. Since there are no require.ients placed on a compiler by the

i

ad Standard for some parametoers--for example, the number of

1. citier permitted in a commilatiLn or tr. number of units in a

o, o ocompilar m.y ref. - "o compile a Class D fiest and stiil be
) RN oeompiier, Ther: fou, 1 a Class N Yosic "ails ‘o compile
K Yecaase  Lr capacity of  kthe compiler s exceri2u, the test is
N classifind as inapplicable. r“ a Class D test < upiles successfully,
f vty gk Techacking and . o3 a PASSED or CALLED message during
| ¥l _"'l".t"n‘
X R o3t B test 1o ol -check: o and produces a NOT APPLLICABLE,
) PAGS - . v rALLED messayge ~iloen Tt ois compiled and o.ecuted.  Hewe' oo,
’: the aca  Standard permits an  iwplementation to reject programs
» containing some featurcs addressed by Class E tests dur ag
{ compilatiol. Therefore, a Class E test is passed by a compiler if it

is compiled successfully and executes to produce a PASSED message, or
if it is rejected by the compiler for an allowable reason.

Class L tests check that incomplete or illegal Ada programs involving
multiple, separately compiled units are detected and not allowed to

! rgxecute, Class L tests are compiled separately and execution is
1otenmpie A Class L test passes if it is rejected ut link time --that
P 1S, an Jiempt to 2xecute the awain proyram must generata an error
wessac> Leofore any declarations in the main program or any units

reference.l by the main program are elaborated.

- e

70 lib.ary units, the package REPORT and the procedure CHECK FILE,
support the self-checking features of the executable tests. The
package REPORT provides the mechanism by which executable tests report
PASSED, FAILED, or NOT APPLICABLE results. It also provides a set of
identity functions used to defeat some compiler optimization
allowed "y the Ada Standard that would circumvent a test objective.
The procedure CHECK FILE is used to check the contents of text files
written by some of the Class C tests for chapter 14 of the Ada

W _n K

o

N stanc -vd, The operation of these units is checked by & set of
exs :UvHble tests, These tests produce messages that are examined to
" verLfy that the units are operating correctly. If these units are not

, operating correctly, then the validation is not attempted.

La e
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INTRODUCTION

Tne 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
characters, contain lines with a maximum length of 72 characters, use
small numeric values, and place features that may not be supported by
all implementations in separate tests. However, some tests contain
value:+ tha* require the test 2 be customized ac.ording to
*mr‘-'ovfat1on ~-specific vaJur"--for axample  an illegal fila jame. A

=0 0 P ralues used for s validation are lisiedl in Appendiy o
<y senoaust correctly process 2ach ¢ the (e2sts in the su:ie and
e ate econformcty  to the Ada Standard either meeting the  oass
A qiv. a1 fer the tesit: nc¢ by showing that  the tesi  is
se. - feend to the implementation. Any *est that was .leterained to
Ohk*i‘ M  Jllegal language construct or  an erroneou:.  lang..age
CGoslb oon o3 withdrawn from th: ACYC and, rhocefore, is e usoag o in

test i, » compiler. The tests withdrawr ai the time of validatior ave
riven in App=ndix D.

DAL AL \"-' L PR A R AR L
v, A E i A 3 -



CHAPLER 2

CONFIGURA"TON INFORMATION

SCONELCIRATTION o™ ED

he  candidate compiistion system for ihis validation was testoed under
h= followving ~onfiguration:

Teni Tord AlsyCoOMP 007, V3.1

ACVC Y:rision: 1.8
vartification Fypiration Date:
Host Computer:

Machine : Zenith Z2-248 PC

Play S g g =y g

Operating System: MS DOS 3.20

Memory Size: Machine 1 and Machine 2
Base memovy 640K,
Fxtended wewmory 5MB physical,
4MB software confiquration.
A0MB Hard disk.

Target Computer:

Same as host

cemanunications Network: Not applicable

L T b o o S P 2 N SN 0l e AN T A T T AN R S NN e N
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CONFIGURATION INFORMATION
2.2 IMPLEMENTATION CHARACTERISTICS

One of the purposes of validating compilers 1is to determine the
behaviour of a compiler in those areas of the Ada Standard that permit
implementations to differ. Class D and E tests specifically check for
such implementation differences. However, tests in other classes also
characierize an implementation. 1This compiler is characterized by the
fellosing interpretations of the Ada Standard:

Capacities.

e compiler correct)y; proceswes compilations containing loop
statement.s nested to L/ levels, block :=tatemerts nested to 65

- wvels, and recur-ive procedures sceparately compiled as
~wsnnits  nestad to 17 levels. It c¢nrrectly processes a
compiloation  oontaining 723 variables in the same declarative
pavic, (See toests DSSAQ3IALLH (8 tests), DSAN01B, D64005F..G (3

! tests), and L29002K.,;
dniversal integer calcul.ations.

Aan  implementation is allowed to reject universal integer
calculations having values that exceed SYSTEM.MAX INT. This
implementation does not reject such calculations and processes
them correctly. (See tests D4A002A, D4A002B, D4A004A, and
D4A004B.)

PP T

Jrodafined rypas.,

iMis  implementation supports titc additional predefined Lypes
3HORY _INTEGER, LONG_INTEGER and LONG FLOAT, in the package
STANDARD. (S22 tests B86001C and BB86001D.)

Banel 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.
This 1implementation raises NUMFRIC ERROR during execution.
(See test E24101A.)

O N S D S A S P S O O T P T M N A AL A S AR AN AT A AT A

5o

A TN
- e A A

o £
- e -

PR o g

=

r" * 1= 'v“w{’l“

s
5

i S
¥l



aeingiy dplny SAVA AN 00 (V07 %2 @ L0 5V Ba¥ P2t B2t Vot 62 02 VA 00" 208 o220  a%h 2" "% &'% 24 4 48"

“d gt ¥ ‘Bl 08 5.0 0.0 vl val b *al &

CONFIGURATION INFORMATION
Arcay Types.

An implementation is allowed to raise NUMERIC ERROR or
CONSTRAINT ERROR for an array having a 'LENGTH that exceeds
STANDARD.INTEGER'LAST and/ or SYSTEM.MAX INT.

A packed BOOLEAN array having a 'LENGTH exceeding INTEGER'LAST
raises no exception when the array type is declared or when
‘i~ array objects are declared ~. s3liced. (See test C<2103X.)

i packed two-dimensional BOOLEAN array with more than
L+ "iGER'LAST components raises CONSTRAINT_ERROR when the
lenyth of a diuension is calculated and e¢-ceeds INTEGER'TaST.
‘Senr best CH2104Y.)

~ nutl array with one Jdim:rsion of  lengtli greater thar
N EGEKTLASY may caise NUabERIC FERPoR or CONSTRAINT ERRux
~Lithes whea declared - assigned Alternatively, an
iaplementation may accept tie declaration. However, lengths
must  match in array slice assignments. This implementation

doe:s not raise NUMERIC_ERRCR when the array type is declared.
(See test ES52103Y.)

In assigning one-dimensional array types, the expression
appears to be evaluated in its entirety before
CONSTRAINT ERROR is raised when checking whether the
exrression's subtype is compatible with the target's subtype.
In assigninyg two-dimensional array types, the expression does
not appear to be evaluated in its entirety before
CONSTRATNT ERROR is raised when checking whether the
axpression's subtype is compatible with the target's subtype.
(52 test C52013A.)

Niscriminated types.

During compilatior. an implementation is allowed to either
accept or reject an incomplete type with discriminants that is
used in an access type definition with a compatible
discriminant constraint. This implementation accepts such
subtype indications. (Ser test E38104A.)

ra1  assiyning record types with discriminants, the expression
4appears to be evaluated in its entirety 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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EN CONFIGURATION INFORMATION
- . Aggregates.
S In the evaluation of a multi-dimensional aggregate, all

choices appear to be evaluated before checking against the
index type. (See tests C43207A and C43207B.)

In the evalration of an aggregate countaining subaggregates,
al® choices are not evaluated befnre being checked for
idenicical bounds.  (See test E432128.)

ol

-~
Py

i All  ~hoices «re zvaluatod before CONSTRAINY ERROR is  cailsed
X if a bound in a nommll range of a nonnull aggregate doas not
¢ bel!nsng to an index subitype. (Sce test E43211B.)

' Fus. nions

An aplementation may allow the declaracion of a paraw:ierless
i :fion and an z2numeration literal having the same profile in
the same immediate scope, or it may reject the function
declaration. If it accepts the function declarations, the use
of the enumeration literal's identifier denotes the function.
This implementation rejects the declarations. (See test
E66001D.)

. -
B R A By )

PP I SRy
- e e o
.

Representation clauses.

Th~ Ada Standard does nof require an implementation to support
representation clauscs, If a representation clause is not
supported, then the implementation must reject it. While the
. operation of representation clauses is not checked v Version
1.8 of the ACVC, they are used in testing other language
features. This implementation accepts 'SIZE for tasks, and
L 'SMALL clauses; it rejects 'STORAGE SIZE for tasks, and for
' collections. Enumeration representation clauses, including

» those that. specify noncontiguous values, appear to be
f supported. (See tests C55B16A, C87B62A, C87B62B, C87B62C, and
k BC1002A.)
‘.
\
% . Pragmas.

The pragma INLINE is supported for procedures and functions.
h (See tests CA3004E and CA3004F.)
L
M . Input/Output.
>

The package SEQUENTIAL_IO can be instantiated with
{ unconstrained array types and record types with discriminants.
3 The package DIRECT IO can be instantiated with unconstrained
“ array types and record types with discriminants without
e defaults. (See tests AF2101C, AE2101H, CE2201D, CE2201E, and
\ CE2401D.)
o 2-4
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A
f CONFIGURATION INFORMATION i
'l‘ - . . . . b
) An existing text file can be opened in OUT FILE mode, can be '
e created 1in OUT FILE mode, and cannot be created in IN_FILE
L. mode. (See test EE3102C.)
»h More than one internali file can be associated with each
3% external file for text [/0 for reading only. (See tests
g CE3111A.E (5 tests).)
1
' .
3 FoLe tRan one  Laternal fi.. oan be  associated w~ith  each
= axternal file {or sequential [/n for re~ading only. (See Lnsts
_5 CE2107ALLF 75 tests).)
4t
; ~«+re  than »ne internal iile can be au wriated with <ach

5 «.ternal file for direct [/0 for reading wnly. {See tests ;
. 2107A..F (& tests).) '

;? -1 external ftile associated with mocve than one interral  file i
4 .ol be deletadl,  (See test CRE2110R.) )
_; Teoporary  segau:ntial and direct fil:: are given a name.

A Ti-wporary files given names are not deleted when they are
closed. (See tests CE2108A and CE21.08C.)

13t . Generics.

Generic subprogram declarations and bodies can be compiled in
b senarate compilations.

Ceneric  package declarations and bodies can be compiled in
separate compilations.
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CHAPTER 3

TEST INFORMATION

4. s RESULTS

Lo iiu 7 of the ACVC contains 2399 tests. Ahaoay valdation testing
S AY . .0 003 was pecfcrmed, 19 tests hau been withdrawn. ‘'he
LemA o, 2380 tests were potentially applicable to this  validaiion.
The: AVr determined that 196 tests were inapplicable to this
tmplementation, and that the 2184 applicable tests were passed by the

implermentation.

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

3.2 CUMMARY OF TEST RESUTTS BY CLASS

’
)
,!

KEsUTY TEST CLASS

.n

PRIy

B C
2 ooned 865 1178
railed 0 0
Tnapplicable 2
Witadrawn 7 12

tOTAL 874 1380

)
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RESULT

2 3
Passed 102 253
R 0o 0
T .. .siicable 14 72
Wiltiv'awn 0 5
TOT A 116 330

_.., i
v
.
o+

- - -

o -

WLTHAWN TESTS

4 5 6

334 243 161

0 Q 0
86 4 0
5 2 0
425 247 i

A A N A A A A AR A LA A T AN Y I AN T AT RO U O Ry

3.3 SUMMARY OF TEST RESULTS BY CHAPTER

7

97 136 261 129

98 140 264 134

¥,

KVAART AR B R L va & B

CHAPTER

8

9

TEST INFORMATION

10 11 12 14 TOTAL
32 21& 218 2184

b 0 V] 0 '

1 0 0 1is 196

1 0 1 0 19
32 219 233 2399

The tollowing 19 tests were withdrawn from ACVC Version 1.8 at the
time of this validation:

e o e - -

A ]

.-

B
N N IACACAOSCHONONH

C32114A C41404A B74101B

B33203C B45116A C87B50A

NTAD18A C48008A C92005A

-35904A B49006A C940ACA

51 T401A B4A010C CA30U5A..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
zither 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
conmpilations 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 TEXT_ IO is made obsolete by
this new definition in this implementation and the test cannot be
execuited since the package REPORT is dependent on the package
PREXT TO,

.3 uses the 'STORAGE Si/E clawie to specify the ocollection
for Aan access type waich is nul supported by this compiler.
'SPORAGE_SIZE clause is vejecced lucing compilation.

29058 checks implementations fuc which the smallest and largest

taes  in type DURALION are diffec¢~ot from the smaliest and
i1o4esi values in DUPAUTON's bace typa. This is noi the case for
titi s implementation.

3A2001E regquires that duplicate names of subunits with a common
ancestor be detected at compilation time. This compiler correctly
detects the error at 1link time and the AVO rules that such
behaviour is acceptable.

CE210738..E (4 tests), CE21108, <CE2111D, CE2111H, CE3111B..E (4
tests), CE3114B, and CE3115A are inapplicable because multiple
internal files cannot be associated with the same external file
whaon one file is open for writing., The proper exception is raised
when maltiple access is attewmpted,

W
)
&
[}
)
1)
QI
3

VWI102D0 because mode LN _FILE is not supported for SEQUENTIAL IO,

. 121021 because mode TN FILE is not supported for DIRECT IO.

S BT X A

. The following 170 tests make use =f floating-point precision that
exceeds 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..%« (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)
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TEST INFORMATION

SPLIT TESTS

3.6

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 !
2 are then compiled and examined. The splitting process continues until ﬂ
o all errors are detected by the compiler or until there is exactly one
! »Yror per split. Any Class A, Class C, or Class E test that cannot be
wmpiled and  w.orcuted because of its size is split into a set ol
~a2¥an mhsets that can be processed.

5y i3 waere required fo.o 14 (lass B tests.

R E-F

$326N0SA B330G0la B3/0uvta Y
15..01D B45102A B610O12A

S F0018 B62°01C B74401 ¢ ’
37 %401R ROLIENAA BOSNS9A i
49506983 BC3205C

3.7 ADDITIONAL TESTING INFORMALUION

3.7.1 Prevalidation

, M
j: Prior to wvalidation, a set of test results for ACVC Version 1.8 v
* prodnced by AlsyCOMP 003 was submitted to the AVF by the applicant for »
review. Analysis of these results demonstrated that the compiler -
successyuily passed all applicable tests, and the compiler exhibited ¥

the exp::ted behaviour on all inapplicable tests.

g
-

3.7 2 Test Method By

Jeviaay  of AlsyCOMP_003 using ACVC Vexrsion 1.8 was conducted on-site :
s iy a validation team from the AVF. The configuration consisted of two K
) Znnith Z2-248 PCs operating under MS-DOS 3.20 which were both host and
target.

A ragnetic tape containing all tests was taken on site by the
valiiation team for processing. The magnetir tape contained tests
b that wmake use of implementation-specific values were customized
i before being written to 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
X computer, where the required splits were performed. The processed "
4 source files were then transferred to an IBM PC AT computer via an
¥ Ethernet connection. Source files were then transferred to the host 3
)

machines via floppy disks. Two Zenith Z-248 machines were used to
process the validation suite.

3-4

"
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:f TEST INFORMATION

3

“ After the test files were loaded to disk, the full set of tests was

;; compiled and linked on the Zenith Z-248 PCS 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

O pri.ted from the VAX 750.

)

§i ue compiler was tested using command scripts provided by Alsys Inc

* ond raviewead by ihe validation team. The fnllowing options were in
affect tor “esting:

3 Optaon Efiect

K ‘ATTS=TNLINED This option allows insertion of <ode for
14 subprograms  inline and must be set for the
pragma INLINE to be operative.

Ky tests  were compiled, linke! and executed (as appropriate) using a
o sinagle  hosi. computer and a single target computer. Test output,
KN ~ompilation listings, and job logs were captured on magnetic tape and
ol archived at AVF. The listings examined on-site by the validation team
wer= also archived.

I, 3.7.3 TEST SITE

The validation team arrived at Alsys Inc, Waltham MA 02154 on 1 June
207 and departed after testing was completed on 4 June 1987.
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: APPENDIX A :
" !
:: COMPLIANCE STATEMENT ,
P 1
! :
b \
- Alsys Inc has submitted the foliuwing

d compliance statemeni <oncerning the '
A AlsyCOMP 003. ‘2
K, v
. :
: \
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COMPLIANCE STATEMENT

Compliance Statement
By~ . anfigration:
Condiler AyCOMP_$C3 sersion 3.1
nite: Ada* Compiler v «hidation Capability, Vession 1.8

LAy omputer:

Macuine: Zenith Z-248 PC
Cperating System; MS-DOS 3.20
varge: Computer: Same as host
Communications Network: Not applicable

Aavys Inc has made no deliberate extensions to the Ada language standard.

Als:. i3~ ngrees to the public disclosure of this report.

N, srees to comply with the Ada trademark policy, as defined by the Ada Joint Frogram Otfice.

i} --L'LL il ._&*:‘t_é‘_";.‘t o

vsys lag
Arra Avakian
7j~= President of Engineering

*Ad» is rog'stered trademark of the United States Government
{Ad+ T:int Program Office)
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APPENDIX B

APPENDIX F OF THE Ada STANDARD

O STTERY allowc: implementation 1ependencies correspond to
Lzmentation-dependant pragas, te ertain machine-dependent
coswention: as mentioned  in chapter 13 of MIL-3™@-181%A, and to
atn alteewed restrictions on representatic. classes. The
>eeecntativia-depend:-ne characteristics of the ~lsyCOMP 3063, V3.1 are
lasori>~4 in the following sections which discuss topics one througr
2ight as stated in Appendix F of the Ada Languag2s Reference Manual
(NS /m L -3 D-1815%A) . {Implemental.ion-specific portions of Lhe:
p«-kage STANDARD are also included in this appendix. | The

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

v
L o

Package STANDARD is

type TINTEGER is -32 768 .. 32 767;
tyoo SHORT TNTEGER is range -128 .. 127;
Lype [ONG 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 1]11 11121 1111#E+1?7,
type LONG_FLOAT is digits 15 range
~241. 1111 1i11 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

type DURATION is delta 0.001 range -2 097 _152.0 .. 2 097 151.999;

end STANDARD;

.
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APPENDIX F

T

[ 4
swepleimentation - Dependent Chiaracteristics
S peadik surnusdss. oo the implementation-dependeat characteistics of . alsys PC
“r oAby Compiler, This aproadix is a required part of the RS reice Manual for the
Aus Programming Language (called the RM in this apprendix).
The seciions of this appendix are as follows:
1. The form, allowed places, and effect of every implementation-dependent
pragma.
¢, The name and the type of cvery implementation-dependent attribute.
o The specification of the package SYSTEM.
1. The list of all restrictions on represeatation clauses.
5. [The conventions used for any implaraentation-generated name denoting
imnlementation-decpendent components.
6. The uterpretation of expressioas that appear in address <lauses, including
those for interrupts.
7. Any restrictions on unchecked conversions.
8. Any implemcatation-dependent characteristics of the input-output packages.
9. Characteristics of numeric types.
\ 10. Other implementation-dependent characteristics.

11. Compiler limitations.

! The name Alsys Runtime Executive Programs or simply Runtime Executive refers to the
runtime library routines provided for all Ada programs. These routines implement the
4 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 !
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1  Implementation-Dependent Pragmas

Ada programs can interface with subprograms written in Assembler and other languages
through the usz of the predefined pragma INTERFACE and the implementation-defined .
rrag:~t INTERFATCE NAME.

1.1 iNTERFACE

¢:ogan INYERFACC specifies the name ol a» inieriaced subprugram and the name of
the programming lacguage fur which garame &0 passing conventions will be generated.
3ra-ma INTERFACE takes the form specifiod ‘o th» RM:

pragm INTERFACE ((aiaguage_ narie, suop . ra:a N o)

vhare,

s language _name is ASSEMBLER or ADA.

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

Vb oaly two language names accepted by pragma INTERFACE are ASSEMBLER and
AY>A. The full implementation requirements for writing pragimna INTERFACE subpco-
srams are described in the Application Developer's Guide.

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

1.2 INTERFACE_NAME

Pragmna 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,

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

st 1g_literal is the name by which the interfaced subprogram is referred to
at link time.

Alsys PC AT Ada Compiler. Appendix F, Version 3.1

e o A e e S s

L



A
-

< g - -

"

ML L WA P WL L U WU ML U WS U W W, WAL W VU WU L W W W WU WO ~ 080 0yt 0% Wat av 6a® 00" tat 41° gat

- W i

The prazma 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 external names to contain other

characters, for example, the dollar sign ($) or comuniarcial at sign (@). These characters .

nn be specified in t! e string literu! wugnment of the pragma INTERIFACE NAME.

tar pregma INCEREACE _NAME is allowed at the same places of .1 Ada program as
he oragma INTERD \CE. (Louation restrictions can be found in section 13.9 of the
Sit) However, tha pragma INTER FACE_NAME must always occur after th~ pragma
0 UACE deciaratics Tor the interfaced subprogram.

vie soony literad of the seapma INTERFACE_NAME is passed through unchanged to
the DOs sjzet 000 Ccae DOS tools usually ignore the case of external identifiers.

ctasions of Jhe PLINKSC and Microsoft Linkers have opiicns to treat
¢xter. A} identifiers in a case-sensitive manner.) The maximum length of the
tring _{iteral is 40 characters. This linit is not noted by the Compiler, but is truncated
by the Binder to meet the Intel object module format siandard. Certain DOS tools have
smaller limits. /For example, the IBM Macro Assembler limits external identifiers to 31
characters.)

How e

The Runtime Executive contains several external identifiers. All such identifiers begin
with either the string "apa3" or the string "aoasa”. Accordingly, names prefixed by “aoad”
or "2nas3” should be avnided by the user.

¥ cample

packaje SAMPLE DATA 13

forvition SAMPLE DEVICE (X: INTEGER) return INTEGER;

functinon PROCESS_SAMPLE (X: INTEGER) return INTEGER;
private

pragma INTERFACE (ASSEMBLER, SAMPLE_DEVICE);

pragma INTERFACE (ADA, PROCESS_SAMPLE);

pragma INTERFACE_NAME (SAMPLE_DEVICE, “DEVIOSGET_SAMPLE");
end SAMPLE DATA;

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-
lation by the use of the Compiler option CHECKS.
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" 2  Implementation-Dependent Attributes
\
X
)
¢ Yy s . . .
j:. P.5 _ARRAY For a prefix P thai denotes any tyne or suitype, this at-
' tribute yields the value TRUE : P in an a.:2y i,pe or an
X array subtvre; atherwise, it yields rhe value - ALSE.
¢
I
“
" 3 Specification of the package SYSTEM
E"
W L
SuLTage TSI Oy

i)
:Q ICLE CCXRANANNLSANTNRINTI N A RO R
A': * !y Required Definitions. *
" v TIARVRER AN AR NS AN NARBANOD
o
»

type NAME s (1_80x86);
:‘ SYSTEM_NAME : constant NAME := [ _B0x86;
b
'.: STCRAGE_UNIT : constant ;= 8;
,gu MEMCRY SI2E : constant := &40 * 1024;
W
v

- Systeni-Dependent Named Numbers:
»
k) MIN_INT 1 constant := -(2 **31);
;: MAX_INT : constant :z 2**31 - 1;
,z MAX DIGITS : conmstant := 15;
:‘ MAX_MANTISSA : constant := 31;

“INE_DFLTA  : constant :: 241.0#E-31;
o)
;:Q -- For the high-resolution timer, the clock resolution is
l. -- 1.0 7 1024.0.
' T1CK : constant := 1.0 7 18.2;
.‘
Ay

-- Other System-ODependent Declarations:
Y, subtype PRICRITY is INTEGER range 1 .. 10;
] ‘
: ' .- Though declared here as access to 8 STRING in fact this
) -+ can be used anywhere an ADDRESS is required by Ada.
Y -- The type ADDRESS is, in fact, {mplemented as an
i:o -- 8086/80285 segment:offset pair.
I::
:, type ADDRESS s access STRING;
"\ NULL_ADORESS: constant ADDRESS := null;
¥
¢
4
)
1‘.
4
l‘
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® (2) MACHINE TYPE CCNVERSIONS *

TN RERECANRNANGNAEROAC RN YV CRRSY

tE %2 word / dovbis-werd onerations below are used on
- ADDRESS, then M5SJd yiaids the sz -ent and LSW yields the
offset.

in the ope-aticns betow, 4 WiiE_TYPS is any simple Iyp:

trolomentad on 8-bits (for exanple, SYORT_INTEGER), 3 WCRD TPk is

Wy simple type implesented on Y4 ts (for exam:'l., TUTEGER), and p
i 3 DOUBLE "1RD_TYPE is any simpi~ ype implerented on

- 32-bits (for example, LONG_INTEGER, FI.CAY  ADDKESS).

-+ Byte <==> Word ccnversions:

-+ Get the most significant byte:

A generic

]
’: type BYTE_TiPE s private; .
;i type WORD_TYPE is private; )
: function MSB (M: WORD_TYPE) return BYTE_TYPE; ,

-+ Get the least significant byte:
3 generic

h type BYTE_TYPE is private; t
¥ type WORD_TYPE is private;

function LSB (W: WCRD_TYPE) retur ;YIE TYPE;

-+ Compose 3 void from two hytes:
generic

% type BYTE_TYPE is private;

type WORD_TYPE is private;

function WORD (MSB, LSB: BYTE_TYPE) return WORD_TYPE;

L o,

-« Word <==> Double-Word conversions:

- Get the most significant word:
N generic

type WORD _TYPE is private;
" type DOUBLE_WORD_TYPE is private;
o function MSW (W: DOUBLE_WORD_TYPE) return WORD_TYPE; '

) -+ Get the least significant word:
i generic
type WCRD_TYPE is private;
type DOUBLE_WORD_TYPE is private;
function LSW(W: DOUBLE_WCRD_TYPE) return WORD_TYPE;
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-+ Compose a DATA doubte word from two words.
generic

type WORD_TYPE is private;

-+ The following type must be a data type

- (for example, LONG_INTEGER):

type DATA DOUBLE_WCRD is private;
function COLBLE WCORD (MSW, LSW. % "aD_TT+7,

“azuen DATA_COUALE Y110,

-- Tiaose @ REFERENCE husle wo- | foani 203 iordds
jenerie
tyne YORD_TYPE is private;
. ‘oliowing type must i @ -@fzrence type
- {ior xample, access or ADNRTSS)H:
type REF_DOUBLE_WORD is private;
function REFERENCE (SEGMENT, OFFSET: WORD_T'YPE)}
return REF DOUSLE _WORD;

ARASERANATRERCANDIZ INNNBNOIRNER

“ (3) OPERATIUNS 4N ADDRESS *

. T IHXRNARNAINFRAT AR ERANRR SN

- You can get an address via 'ADURESS attribute or by
instantiating the function REFZRENCE, above, with
- appropriate types,

- Some addresses are used by the Compiler. for oxample,

-+ the display is located at the (ow end of tu> DS segment,
-~ and addresses $5:0 thr.ugh $5:128 hold the task control

-+ block and other information. WYriting into these areas

-+ will have unpredictable results.
-+ In real mode, the memory for DQS itself, including all the
-+ interrupt vectors is also unprotected. Thus, any user of
-- ASSIGN_TO_ADDRESS must be extremely careful.

-+ Note that no operations are defined to get the values of
-+ the segment registers, but if it is necessary an
-+ interfaced function can be written.

generic
type OBJECT is private;
function FETCH_FROM_ADDRESS (FROM: ADDRESS) return OBJECT;

generic
type OBJECT is private;
procedure ASSIGN_TO_ACORESS (08J: OBJECT; TO: ADORESS);

KX end SYSTEM;

Alsys PC AT Ada Compiler. Appendix F, Version 3.1
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4  Restrictions on Representation Clauses

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

4 Address clauses are not impli*-'tcnted.
w  There it o bhit implementatiuy for any of the representation clauses.
« The Rey tiise is not allowed for a derived record type.

Change of reprasentatica for RECORED iype is not inplemented.

-i.2 Enumeration Clause is nor alkowed if ihere is a range constraint on the
parent subtype.

s For the length :lause:

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

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

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

e« Machie code insertions are not implemented; use instead pragma INTER-
FACE o ASSEMBLER to write assembly language routines.

5 Conventions for Implementation-Generated Names

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

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

ALSYS_ADA_RUNTIME
ALSYS_BASIC_10
ALSYS_BASIC_DIRECT_I0
ALSYS_BASIC_SEQUENTIAL_IO
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1)

; 6  Address Clauses

e

" . . . )
K This version of the Alsys PC AT Ada Compiler does not support address clauses. Sup- !
. vort 135 provided for Ada interrupt entrias: please see Chanter 6 of the Application De- Y
' e s Guide for details, .

’

oo : :
& { {estrictions on Linchecked Conversions r
" ]
': Uach o uxed vonversions are allowed betwaeed any types. It is the programmer’s ce-

W <7 »sibility o determine if the Axsiod affect g achizved.
N ) .

K '3 upie -Output Packages !
4 )
i"' The & deflies the predefined input-output packages SEQUENTIAL__IO, DIRECT_IO, '.
& and TEXT 10, and describe. how to use the facilities available within these packages. /
J The RM also defines the package 10_EXCEPTIONS, which specifies the exceptions that

K ~an be raised by the predefined input-output packages.
a8

" . )
I Io addition the RM outlines the package LOW_LEVEL IO, which is concerned with ¢
:: I v-level machine-dependent input-output, such as would possibly be used to write de- .
) vive drivers or access device registers. LOW_LEVEL_IO has not been implemented. b
) The use of interfaced subprograms is recommended as an alternative, ,
; !
R |
! 3.1 Corresponidence bet'veen External Files and DOS Files

* Ada input-oatpet is detined in terms of external files. Data is read from and written to

‘ axternal files. Each exiernal file is implemented as a standard DOS file, including the

«.: nse of STANDARD_INPUT and STANDARD_QUTPUT. "
.“,

", The name of an external file can be either

il

W a the nu'l string

¥ .

e a DOS fiiename 9
# W
0 s a DOS special file or device name (for example, CON and PRN) i
!

' 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.

D

¢ If the name is a2 DOS filename, the filename will be interpreted according to standard
9', DOS conventions (that is, relative to the current directory). The exception

Vv NAME_ERROR is raised if the name part of the filename has more than 8 characters -
r or if the extension part has more than 3 characters. .
) t
L .o . . ope 1

:c If an existing DOS file is specified to the CREATE procedure, the contents of the file )
" will be deleted before writing to the file. X
N \
i) X

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 be created, and the exception NAME _ERROR is raised.

8.:

e s Handling

[ DCS enc., ¢ transi-ted into Ada exceptions, as detined in the RM Dy package
t: - _EXCEP1.ONS.  1a particular, DEVICE_ERROR is raised in cases of :ri.2 not
1 dy, - cheessomeds | Cisk full or hardware errors on the disk (such 2 read or write s

el

5 rle FOR™Y | rameter

lte only accepted value of the {ORM paramecter of the various CREATE and OPEN
procedures is the null string. The tuncticas FORM of TEXT_IO and (any instantiation
of) DIRECT_IO and SEQUENTIAL__1O always return the null string. USE_ERROR is
raised if a non-null FORM string is passed to any CREATE or OPEN procedure.

= o

8.4  Sequential Files

L
E P I AT
- aar—ar -

For sequential access the file is viewed as a sequence of values that are iransferred in
he order of their appearance (as produced by the program or run-time environment).
f'his is sometimes called a stream file in other operating systems. Each object in a se- 4
quearial file has the same binary representation as the Ada object in the executable pro- q
gram. ]

e

ivedi 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 10 only allows inpu:. uvutput for constrained types. If DIRECT_IO is in-

\ stant‘aicd for an unconstrained type, all calls to CREATE or OPEN will raise )
‘ USE_&+* ROR. Each object in a direct file will have the same binary representation as
y the Ad. object in the executable program. All elements within the file will have the it

same length,

8.6 Text Files

X 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 .
sequence of pages.

All text file column numbers, line numbers, and page numbers are values of the subtype
POSITIVE_COUNT.
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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 tc mark the end of f{ile under DOS, some ASCII files
& do not represent well-formed TEXT_IO files.

L}

‘!

:: A tex. {ile is Luffered by the Runtime E.cecutive unless ’

s it Dans ydevice (for exanpie, CCN or PR,

A

:: m il s STANMODARD _INPUT ar STANDARD <. TPUT and hi; aot been

N redirectad.

By

}: tf v redirected, prompts written o STANDARD _QUTPUT with the pracedure PUT ¢
v -opear befor: {or when) a GET {or GET_ILINE) ocrurs, 4

’

':« cavmeiions END_OF _PAGE and END_OF _FILY 2" oays return FALSE when the

" e is 1 Jevice, which includes the use of the file CON, and STANDARD INPUT when X

b 't i ot wedirected. Programs which would like to check for end of file when the file ,

N nay o= 1 device should handle the exception END__ERROR instead, as in the following f

evample:

K J
B \
\:: Example
!
L% begin
toop
X -- Display the prompt:
X TEXT_10.PUT (n--> w);
y:: -- Read the nex: line:
) TEXT_10.GET_LINE (CCHMAND, LAST); ¢
A <+ Now do something with COMMAND (1 .. LAST) )
end loop;

B exception :
. when TEXT_IC.END_ERRCR => )
[ rull;
X and;
¥ \

END_E#®ROR is raised for STANDARD INPUT when ~Z (ASCILSUB) is entered at

the kevboard.
%23
e 8.7 Access Protection of External Files

Standard DOS does not provide any access protection for external files. In a network
o environment, access protection is dependent on the network operating system.
f )
,3 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
W terminated, either normally or through some exception. X
"
; :
»’: :
4 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 d
K closing all the opened files. Thus a program which depends on this feature of the

: Rntime Executive mighi have problems when ported to another system.

[]
i
- € "oaitating ca the rencedure RESET]
':‘: An okl fije cpeued foo input cannct be RESET {ur output. Howvever, an internal
»:. file ¢.->n21 for outnvt ¢can be RESET for input, and can subsequently be RESEL ba~k to
o sutpri
i
‘:,: <t aing o External Ciles art Tasking Issues
t.\‘ .
f: veve e onthrnal fiies can be associate! with the same external file only if all the internal
,': files are opened with mode IN_MODE. However, if a file is opened wit: wode
s OUT_ MOt and then changed to IN_MODE with the RESET procedure, it carrot te
o shared.
i (
p>, §
' are seould be taken when performing multpic input-output uperations on an external i
{ file during tasking because the order of calls to the I/O primitives is unpredictable. For !
:l: zxample, two strings output by TEXT_IO.PUT_LINE in two different tasks may appear y
v in the output file with interieaved characters. Synchronization of /O in cases such as
" *his is the user's responsibility.
)
]
The 1'ist 10 files STANDARD_INPU'T and STANDARD_OUTPUT are shared by 3
:¢: all tasks of un Ada program.
W
)
- It TEXT_IOSTANDARD__INPUT is not redirected, 1t will not ble.x a program on in-
P put. All tasks not waiting for input will continue running. A
3 \
. . . -
P, 9  Characteristics of Numeric Types
'
& 9.1 Integer Types
o
::' The ranges of values for integer types declared in package STANDARD are as follows: X
‘ 13
» SHORT_INTEGER 128 .. 127 ce2%e7 -1 :
% ~

) INTEGER -32768 .. 32767 .- 2**15 - 1

,_: LONG_INTEGER <2147483648 .. 2147483647 oo 2%e31 - 1 !
N For the packages DIRECT_IO and TEXT_IO, the range of values for types COUNT

~ and POSITIVE_COUNT are as follows:
¥ COUNT 0 .. 214672483647 -- 2031 -9 "
)
j::, POSITIVE_COUNT 1 .. 2147483647 23t - f
o ¢
‘.?‘ )
a 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

floatine Pnint Type Aitributes

“LUAT LONG_FLOAT
NGITS [ 'S
HANTISSA 0
EMAX 84
EFSTLCN 9.53674€-07 3.88178¢c-16
LARGE 1.93428€+25 2.57110e 61
SAFE_EMAX 125 1021
SAFE_SMALL 1.17549€-33 2.22507€ -308
SAFE_LARGE 4.255536+37 2.24712¢+307
FIRST -3.40282€+38 1.79769€+308
LAST 3.402326138 1.79769€+308

MACHIHE _RADIX é 2
MACHINE_MANTISSA 2 S3
MACHINE_EMAX 128 10264
MACHINE EMtN <125 1021
MACHINE ROUNDS true true
MACHINE _OVERFLOWS false false
SI12€ 32 64

9.3  Attributes of Type DURATION
DURATION'DELTA 0.001
DURATION ' SMALL 0.0009765625 (= 2°%(-10))
DURATION £ IRST -2097152.0
12 Alsys PC AT Ada Compiler. Appendix F, Version 3.1
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OURATICN'LAST 2097151.999

DURATICN'LARGE same as DURATIONLAST

0 Other 'wnlementation Y pendent Chavacteristics
deo o he ol Flaao Peb gy asor (3687 or 837%7)

tn: Alsys PC AT Ada Comypile. :znerates ins: - :iions o 2se the floating point copro-
2t tor 3l floating . aperyiveas ‘bur of course wot for operations involving only
v o enl =fy,

. sooomt Sopne eesor, 8087 o auc:/, o pequited for thy execution of programs

toor owithouawe oo floating £t vnl e The wopioresser s necdnsd if the
1o s T _10 or tPNFD [0 package: ot TEX{ 0 are used.

For the AT, the Ruime Executive wil detect the absence of the floating point copro-
cessor if it is required by a program and will raise NUMERIC _ERROR. The user is
warned to not run a tloating point program on an XT without an 8087. The result of
doing so is rhat the XT will wait indafiattely until a power on reset.

10.2  Charor=zistics of the Heap

UNCHECK EW _DEALLOCATION is implemented for all Ada access objects except
access b ec's to tasks. Use of UNCHECKED DEALLOCATION on a task object will
lead to wooredictable results.

T s no ananagemnent of collections (via tive 'STORAGYE _SIZE represeniation clause
on .- ass type) although small objects are managed more efficiently than normal heap
oL’ s,

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

The maximum size of the heap is limited oniv by available memory. User programs
making use of the Protected Mode feature have a heap which includes all available
mer-ory below the 640K !imit plus the size of the heap file which is in the extended
memory RAM disk.

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

The default task stack size is 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.

Appendix F, Implementation-Dependent Characteristics 13
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N .~ (Y
[ .
5
1 -
N
i '
X)
"\
)
K
i Normal priority rules are followad for preeinption, where PRIORITY values are in the 4
iy range 1 .. 10. A task with undefined priority (no pragma PRIORITY) is considered to
:: be lower than priority 1. X
i ;
N fee ponem someable <L e :
- : i tD/18 2 srcon s vaa PC XT, o
N v« L/ 10240 seconds on a PC AT wh_n the high - “solution timer is in effect
3 througl it & TIMER = FAST op<ian of the BIND command.
: civnum pumtes of active tasks ic s sivicred only by meinocy usage.
i' \1
:1 Tz oaucepter ot 4 orendezvous executes thie 1:cept body code in its own stack. Ken- J
5 Jdozvous with an emoty accepi body (for synchronization) does not cause 3 vontext "
4 ~witch .
18y :
The main program waits for completion ¢l all tasks dependent upon library packages
N befsre rerminating.
AS .
‘ Abacival completon of an aborted task takes place immediately, except when the ab- ‘
K normal task is the caller of an entry that is engaced in a rendezvous, or if it is in the
b process of activating some tasks. Any such task becomes abnormally completed as soon
ag +he <ty in question 15 exited.
[/ 4
L The uessuze
i
)
0830 BULOCKING SITUATION DETECTED
i
: o pitied 6 STANDARD_OQUIPUT when the Runtime Executive detects that no further ’
" progress is possible for any sk in the program. The execution of the program is then )
z atandoned. ]
: )
10.4 Definition of a Main Subprogram A
1 Libr :y unit can be used as a wain subprogram if and only if it is a procedure that is
g wt  <ceric and that has no formal parameters.
i
Cd X
4 10.5 Ordering of Compilation Units !
& The Alsys PC AT Ada Compiler imposes no additional ordering constraints on com-
o pilations beyond those required by the language. However, if a generic unit is in- 4
e stantiated during a compilation, its body must be compiled prior to the completion of N
.\ that compilation. N
) \
X 3
) h¢
)
" X
Y -
t 4
U]
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11 Limitations

. Compiler Limitatingy

»  The maximum identifier fenuih o5 235 churcters,

a T aagamum liss fsagth < '35 characters.

S anm numbEe o . oue identifiers ser conpiiation anir s 2500,
hr i oum amber of corapHlatioa enits snoa library s 1000,
s - lardware P:lated Limitations

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

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

s The maximum size of 2 single stack frame is 32766 bytes, inciuding the data
for irner package subunits ‘unnested” to the parent frame.

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 nrit plus 4 bytes per externally visible subprogram).

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

11 Runtime Executive Limitations

» Task stacks are only allocated in low memory (that is, below 640Kk).

Appendix F, Implementation-Dependent Characteristics 15

7y “WE r W L POLAGE A L LS AP N R Y TR TS LN I (N N T L LR WL I
LN A .'l~ L N .'~ . .-'.I\ M -."q ‘ -' .'q““ S Y, "l.-- -h Al ..- L) \‘- Cad \ o o~ \\ e .*‘\N .“\ ~' o “' e

4 W s

Sytatelw
- nn

..;“— g' 3 g

PR .3‘.:..

i, 8 °y

< 7



LAGTUI Ul TPV SPW U TN Y RO YU o O K TR RO U A AN AR R S SN ) ¥ gau gan da? dav gy Vatata atarate aic- o OWTY Vi abh oih o)

R
K
l
4

ool

- -

o

o

- .

. an o de e e

16 ..Isys PC AT Ada Compiler, Appendix F, Version 3.1

h

»

N . AR R L L LS AR R P R™ " W R, RUR Y Ls e S et

R O ANMIOUD OO I RO I i i X O OB S M T R P R A N T A

Aal

.

- Ta&

L e e -

AT s

E VIR R

y_WoK

<%



PR R 0 DA O 00 00 e 0 00 0 0 A0 VA 00 00 0 0 L 4" 00" X a8 2% oty gty oty fap"
Z
1
'
[¢
i -
. INDEX
:
t
N
D Abnormal completiv. i4 Drive 10i ready 9
« Aboried task 14 DU " ITCN'DELTA 12
W Access provetion 10 CUR L TION'FIRST 12
Address clivses 7, 8 DURA LION'LARGE 13
, Allocators 13 DURA 7ION'LAST 13
A Applic tion Developer il DURA Ti3N'SMALL 12
! Array  ojects 7
Arre e clavpe 4 0287 13
' Array i, .c 3 037 13
' ASSIC .« i ADDRISS 6 cMAX 12
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X identifiers 15 FIRST 12
h Constrained types Fixed point type 7
) I/Oon 9 FIXED_IO 13
Control Z 10 FLOAT_10 13
COUNT 11 Floating point coprocessor |3
“REATE 8,9 Floating point operations 13
Floating point type attributes 12
vevice name § FORM parameter 9
DEVICE_ERROR 9
- DIGITS 12 GET 10
‘ Direct files 9 GET_LINE 10
Y DIRECT_IO 8,9, i GLOBAL BLOCKING SITUATION
Disk full 9 DETECTED 14
4 DOS conventions 8
: DOS errors 9 Hardware errors 9
o DOS files 8 Hardware limitations
) DOS Linker 3 maximum amount of data in the
. DOS special file 8 global data area 15
N
'
! Index
T s IO a2 o T2 = g S WGP 0 N N AR N VA

17

AN RN, N e T
A » o L
e Ve,

™ R -

x | e ZZ L L a oo

-

R ol NN



AN ANK AN AR XA MU NN PN PO L WV PANWVOAANR AR
o

-
& o

X 7

e

.-

maximum data in the heap 15
maximum size of a single array or
record object 15
maximum size of a single stack
frame 15
a3ximum ize of the e zrated
code 15
Huard oar - selyied limitations (3
Heap i3}

i synchronieation 11

1831 Macro Assembler 3
“mpbe intation generated names
NOOWODE 1

NIEGLR

integer types 11

ntel object module format 3
INTERFACE 2,3
INTERFACE_NAME 2,3
Interfaced subprograms 8
Tnterleaved characters 11
JO_EXCEPTIONS 8,9

LARGE 12

LAST 12

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

" \ne numbers 9

ie terminator 10
LUNG_INTEGER 11
'2v _LEVEL_IO 8

Machiue code insertions 7

MACHINE _EMAX 12

MACHINE _EMIN 12

MACHINE_MANTISSA 12

MACHINE_OVYERFLOWS 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

Maximum number of unique
identifiers 15
Maximum size of a single array or
record object 15
Maximum size of a single stack
framme 15
Aisinum size of the genceraiad code 15
Mic,o oft Vinkers 3
Minlan timeable delay {4

~NaME_EKROR 8,9
Man-blocking (/O 11
Number i active tasks 14
NUMERKS ERROR 13

OPEN v
Ordering of compilation 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_IO 8,9
SETOPT 13

Sharing of external files 11
SHORT_INTEGER 11
SIZE 12
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APPENDIX C

TEST PARAMETERS

o) Certain tests in the ACVC make use of implementation-dependent values,
B such as the maximum length of an input line and invalid file names. &
3 test that makes use of such values is identified by the extension .TST

“ in fits file name. Actual values to be substituted are identified by
o8 names that begin with a dollar sign. A value nmust be substituted for
R each of these names before the test is run. The values used for this )

validation are given below.

NAME AND MEAMNING YALUE

$BIG il A....Al
Identifier the size of the
maximum input line length 254 characters

with varying last character.

$BIG_1D2 A....A2
, Identifier the size of the | |

Y maximum input line length 254 characters
with varying last character.

$BIG_ID3 A....A3A....A
: Identifier the size of the | | | X
maximum input line length 127 127 characters ,

with varying middle character.

$BIG _ID4 A....Ad4A....A
. Identifier the size of the | | ] I
e maximum input line length 127 127 characters

with varying middle character.

$BIG_INT LIT 0....0298

An integer literal of value 298 |

with enough leading zeroes so 252 characters
that is is the size of the
maximum line length.

$BIG_REAL LIT 0....069.0E1
A real literal that can be | |
- either of floating- or fixed- 249 characters
; point type, has value of 690.0, X
b and has enough leading zeroes to A
¢ be the size of the maximum line ;

length.
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NAME AND MEANING

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

$COUNT LAST
A Qiniversal integer literal

whose value is TEXT IO.COUNT'LAST.

SEXTENDED _ASCII_ CHARS
A string literal containing all
tli» ASCILT .tharacters with
priniabte ~caphics that are not
in the ®asnic 55 Ada character
set.

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

$FILE NAME WITH BAD CHARS
An illegal external file name
that either contains invalid
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
character or is too long if no
wild card characters exists.

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

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

$ILLEGAL EXTERNAL FILE NAME1
An illegal external file name.

C.\‘;l.lq\“dq‘." .“.‘J.“ A0, N'.l."ﬁ‘\' AR SRS ';\'l ~

" 600 ot a3 4 "v’ql"'a.oirv '\.'c ('- PR 9.0 08 5.0 "2, "

EFEH

TEST PRRAMETERS

VALUE

AN RET®

235 blanks ;

2147483647 o

"abcdefghijklmnopgrstuvwxyz v
!$%?@[\]Al(}~ll "':s

255 "

X)l]le $~&~Y )

XYZ* ,.

2 097 151.01

L ® PPTITRe]®

o - - - -

10_000_000.0

Cadl gl § e o |
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NAME AND MEANING

$ILLEGAL_EXTERNALLFILE_NAMEZ
An illegal external file name
that is different from
$ILLEGAL_ EXTERNAL FILE NAME1.

SINTEGER FIRST
The universal integer literal
expression whose value is
iNTEGER'FIRST.

SINTEGER LAST
The nniversal integer literal
expiossion whewe value is
INTEGER'LAST.

SLESS_THAN_DIJRATION
A universal real value that lies
between DURATION'BASE'FIRST and
DURATION'FIRST if any, otherwise
any value in the range of DURATION.

$LESS 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.

SMAX 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.

wab ¥ah dal ial Aol 0aD Vob <aB Vak sad W2l Ca) %

8128 Va9 4o} V2 I walt vah 82l Vat -

TEST PARAMETERS
VALUE

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

-32768

32767

-100_000.0

-10_000_000.0

15

255

2147483647

LONG_LONG_INTEGER
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TEST PARAMETERS

NAME AND MEANING VALUE
$NEG_BASED_ INT 847777777777764
A based integer literal whose
highest order nonzero bit falls
in the sign bit position of the
representation for SYSTEM.MAX INT.
$NON ASCII CHAR TYPE (NON_NULL)

Arr enumerated type definition for
a character type whose literals
are the identifier NON_NULL and
a1l non_ASCII characters with
c<intaible graphics.
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APPENDIX D

WITHDRAWN TESTS

Somd” tests are withdrawn from the ACVC because they do not conform to
the Ada Standard.
time of validation testing for the reasons indicated. A reference of
the form "AI-ddddd" is to an Ada Commentary.

The following 19 tests had been withdrawn at the

An unterminated string literal occurs at line 62.
The reserved word "IS" is misspelled at line 45.

The call of function G at line 114 is ambiguous in
the presence of implicit conversions.

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

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

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.

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

Object declarations at 1lines 41 and 50 are
terminated incorrectly with colons, and end case;
is missing from line 42.

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

o
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B74101B:

C87B50A:

C92005A:

CB40ACA:

CA3005A..D:
(4 tests)

BC3204¢C:

92" 00" a 00’ 10 w2 AV 2 03, AN W W N WU W

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 is not
visible without a use clause for the package PACK.

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

No valid elaboration order exists for these tests.

The body of BC3204C0 is missing.
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