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| EXECUTIVE SUMMARY s
L :‘
e (8
g This Validation Summary Report (VSR) summarizes the results and -
: conclusions of validation testing performed on the AlsyCOMP 003, V3.1
f using Version 1.8 of the Ada* Compiler Validation Capability (ACVQ).
Tha +15yCOMP 003 1is hosted on an HP Vectra operating under MS-DOS !
LRRS :
; | ]
g Oon -s. i cesting was performed L June 1987 ticough 4 June 1987 al Alsys
Tncf wWaltham MA 02154 under the dii~ction of the National Computing .
f Jenivae (AVF), according te AdAa Validawviop Ovganization (AVO) policies i
g vat  pvecedure:s. The AVF identified 2210 of the 2399 tests in acvc By
4 e o 1.8 to be processed during on-site testing »f the compiler. ,
t - 13 tests withdrawn at the time of validation testing, 4s well as -
i et/ oxecutabla tests thiat wmake use of floating-goint precision ol
woooddieg that supported by the implementation werve not  processaed. .
Ry VI~ o ¢ 210 tests were processed, resnlts for Cass A, C, D, or E ¥
? - . were examined for correct axecution. Compilation itistings [or s
¢ “Y.,1s B Lests were analyzed for correct diagnosiz of syntax and !
X sewantle errors, Compilation and link results of Class L. tests were '
? ansiyzed for correct detection of errors. There were 26 of the -
prcoiased  tests determined to be inapplicable; The remaining 2184 "
A test . were passed. :
: 2
i The vesults of validation are summarized in the following table: )
K B
) RESULT CHAPTER TOTAL A
: 2 3 4 5 6 7 8 9 10 11 12 14 ?
) ,
¢ .*
; Passeil 102 253 334 243 161 97 136 261 129 32 218 218 2184 \
¢ ,
¥ Failel " 0o 0 0 O O o 0 0 & 0 0 0 -
? Inapplicable 4 72 8 4 0 0 3 1 1 0 0 15 196 é
‘ Id
: Withdcrawn 0 5 5 0 0 1 1 2 4 0 1 0 19 ¢
3 g
K rovi AL 116 130 425 247 161 98 140 264 134 32 219 233 2399 it
W :
\ The AV}F concludes that these results demonstrate acceptable conformity A
to ANSI/MIL-STD-1815A Ada. -3
2 P
' L)
L
! !
%) ) - o o .
*Ada 1s a registered trademark of the United States Government
N (Ada Joint Program Office). )
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CHAPTER 1

LNTRODUCTION

/ \
/ ~
" ii: validation Summary Repoctg{x$na'describes the extent to which a
sper 'ifle Ada compiler conforms to the Ada Standard. This report
txeolains ali technical terms used within it and thoroughly reports the
resulvae of ‘t*esting this compiler using the Ad. Compiler Validation
Capakility (ACVC). An Ada compiler must be implemented according to
the Ada Standard and any implementation-dependent features must
conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented
that is not in the Standard."
e
Even  though all validated Ada compilers conform to the Ada Standard,
it must be understood that some differences do exist between

-~

C—— e

imple=nentations. The Ada Standard permits some implementation
depend ncies--for example, the maximum length of identifiers or the
raxintae 7alves of integer types. Other differences between compilers

result from characteristics of particular operating systems, hardware,
or implementation strategies. All of the dependencies demonstrated
_during the 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
submittigy a suite of standardized tests, the ACVC, as inputs to an
Ada conmpilec and evaluating the results. ~ The purpose of validating is
to ensure «onformity of the compiler tonﬁhe Ada Standard by testing
that the <ompiler properly implements legal language constructs and
that it identifies and rejects illegal/ language constructs. The
testing also identifies behaviour that is’implementation dependent but
permitted by the Ada Standard. Six classes of tests are used. These
tests are designed to perform checks at compile time, at link time,
and during execution.
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INTRODUCTION

1.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT

S TS
Y

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
N aompiler that do not+ conform tn the Ada Standard
nl(
s ekt empt to identiiy any ucsuagported  language construchs d
‘ recgired by the Ada Standard.
)
4 ‘0.- dete:mine that the implcumentatiun-dependent behaviour is
g 41 >wed by the Ada Standard
)
¥ o oadd oo vJhils compiler was conducted oy NCC under ithe ivieciion  of

G- Ay wormording t - policies ard procedura: established »y tha  Ada
W Ja’ laiio . 9rganisation  (AVOQ). On-site testing was conducted from
e of s gy “hrough 4 June 1987 at. Alsys Inc, Waltham MA 02154. J
!1 (i
i ‘
Y JSk ¥ THIS VALIDATION SUMMARY REPORT
D
i . . _ .
Y Consistent with the national laws oxr the originating country, the AvVO :
o may make full and free public disclosure of this report. In the ¢
o United States, this 1is provided in accordance with the "Freedom of :
i Information Act" (5 U.S.C. 552). The results of this validation '

apply only to the computers, operating systems, and compiler versions
W ideprtified in this report.

" The oroganisetions vepresented on the signature page of this report do )
not -epresent or warrant that all statements set forth in this report y
are «curalte and complete, or that the subject compiler has no

nonconformitcies to the Ada Standard other than those presented. _
. Copi~s of this report are available to the public from: ”

o Ada Information Clearinghouse

Ada Joint Program Office

QUSDRE

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

Wwashington DC 20301-3081 3

or from:

M X
S

Ada Validation Facility A
The National Computing Centre Ltd
! Oxford Road
Manchester
Ml 7ED g
W United Kingdom v
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‘wf

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

v oy

Ada Validation Organization

. Institute for Defense Analyses
A 1801 North Beauregard

’ Alexandria VA 22311

P
-

-

.3 F )Y} 7 ENCES

) .
'+ b Reference Manual ior the Ada Programming Langaage,
by CIST/MTL--STD-1815A, FEB 1983.
z
242 Valicdation Organization: »olicizs end Provedures, MITRE
X ~oporation, JUN 1982, PB 83-110601.
;
1}
B ' Ada Compiler Validatjon Capability Implementer's Guide,
4 3o0fTech, Inc., DEC 1984.
B
0
) 1.4 DEFTNITION OF TERMS
'
. ACVC The Ada Compiler Validation Capability. A set of programs
R that evaluates the conformity of a compiler to the Ada
" language specification, ANST/MIL-STD-1815A.
L)
J
D
" Ada standacd ANS({/MIL-STD-1815A, February 1983.
H
o “pplicant The agency requesting validation.
'.
" AVF The National Computing Centre Ltd. Ir the context of
" this report, the AVF 1is responsible for conducting
K compiler validations according to established policies
and procedures.
f AVO The Ada Validation Organization. In the context of this
" report, the AVO is responsible for setting procedures for
4 compiler validations.
\'
k Compiler A processor for the Ada language. In the context of this

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.

! 1-3
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§ INTRODUCTION

i 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

g a way other than the one expected by the test.

+ ‘vwsed testt A test for which a compiler genernstes the expected

b result.
Tasofet The cosonter for whinl a couwpiles. senerates code.
iy
e ~at A proygyram that oivicks a compller's cooiormity regarding a
& carticnlar feature or features to the Ada Stardard. In
“ the context of this report, ihe Lerm is used to designate
* A sinyle test, which » -y cowpirise one or more files.
X o draw A test found to be incorrect and not used to check
K confora ity ¢ test the Ada language specification. A
) test may be incorrect because it has an 1invalid test
it objeciive, fails to meel its test objective, or contains
) iilegal or erroneous us: f the language.
A r
& 1.5 ACVC TEST CIASSES
3
- Conformity to the Ada Standard is measured using the ACVC. The ACVC
: contains Loth legal ond illegal Ada programs structured into six test
ﬂ classes: A, B, C¢, D, E, and L. The first letter of a test name
Q identifies the class to which it belongs. Class A, C, D, and E tests
g are exe«-iable, and special program units are used to report their
i results . inring execution. Class B tests are expected to produce
’ compilai '« rrrvors, Class L tests are axpected to produce link errors.
i Class @ iests check that legal Ada programs can be successfully
g c.apiled 3Iind executed. However, no checks are performed during
s execution to see if the test objective has been met. For example, a
: Class A test checks that reserved words of another language (other
e than those already reserved in the Ada language) are not treated as
reservnd words by an Ada compiler. A Class A test is passed if no
) arrors are detected at compile time and the program executes to
) produce a PASSED message.
i)
. Class B tests check that a compiler detects illegal language usage.
Y Class B tests are not executable. Each test in this class is compiled
and the resulting compilation listing is examined to verify that every
‘ syntax or semantic error in the test is detected. A Class B test is
, passed if every illegal construct that it contains is detected by the
X compiler.
0
& 1--4
X
L]
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3 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.

a
)
ﬂ Class ¢ .ests check the compilation and execution capabilities of a
. compile: “ince there are no requirements placed on a compiler by the
" Ada »i .nvilard for some parameters--for =xample, the number of
! et fie. s permittsd  in a cowpilation wv the auwber of ' iks in  a
ifary-—-31 compliler wav refuse to compile a Class D test and still be
f, wenfuraiang compilar, rverefore, if a ‘‘.ass D test fails to <ompile
I dec oz ihe  wcapacity of  the cowpiier is  exceeded, the test is
iy 2la1i ¥ -3 as jnapplicnable. If a Class O test compiles snccessfully, '
R it i:. . - f-checking and oproducas a PASSKED nr FATLED wmessage during \
N IRE I, N
ﬁ 1 Urans E test s self-checking ana produces a O APPLLCABLE,
1) SAsED,  or JATTED meso.gye when b is oompiioed and exe nted.  Howes ar,
h th= Ahda Standard perwits an ‘fmolewmentation to reject nroqrans s
i viaining some features addres.ad by Class &E tests Jdaring $
o silation. Therefore, a Class E test is passed by a compilaes if it
..o ouplled successfully aand executes to praoluce a PASSED mnssaas,  or
g t7 'r is rejected by the compiler for an allowable reason. )
%
P Class L tests check that incomplete or illegal Ada programs involving §
X multiple, separatel to
1 execuce. Class I, tests are compiled separately and execution is
attempted. A Class L test passes if it is rejected at link time--that
& is, an attempt to execute the main program must generate an error
i mrssage before any declarations in the main program or any units A
? cafaranced by the main program ave elaborated.
, :
¥ Tweo Libravy units, Uhe package REPORT and the procedure CHECK FIUILE, ]
supi.oortk the self-checking features of the executable tests. The
iﬂ rachaga WPORT provides the mechanism by which executakle tests report 3
B »ALCN,  FATILED, or NOT APPLICABLE results. It also provides a set of 3
‘ identity functions used to defeat some compiler optimization »
\ allowed by the Ada Standard that would circumvent a test objective.
¢ The procedure CHECK_FILE is used to check the contents of text files
written WLy some of the Class C tests for chapter 14 of the Ada
N Standard. The operation of these units is checked by a set of X
W 2Xecutable tests. These tests produce messages that are examined to y
& ;arify that the units are operating correctly. (f these units are not
| orerating correctly, then the validation is not attempted. .
oy -
I3 9
" y
{ Y
»
»
44
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Ki

¥ . . .

:: The text of the tests in the ACVC follow conventions that are intended

" to ensure that the tests are reasonably portable without modification.

! For example, the tests make use of only the basic set of 55
characters, contain lines with a maximum length of 72 characters, use

A? small! numeric values, and place features that may not be supported by

3: all 1implementations in separate tests. However, some tests contain

4 values that require the test to be customized according to

1) im:T ceeptatica-specsiic values--for example an illegal file name. A

Al i, “ *he values u-ol for this validation are lisied in Appendix C.

;) custler must correccly process each of the tests in the sud 2  and

¢ cewirsteetn eonfoimity to the Ada Standard either mes! ing  the nass )
S R jivea for the fest or Yy showing that the test is

M LT + "o the implementation. any testc that was determ:.2d to

. Tor o o illegal language consi:w™t g an  @rroneous boifgiorge
L is withdrawn from thr ACVC awi, therefore, is not vaad in

1 te- +-.: « compiler, The tests withdvawn ai. vhe time of wailidation .. .

a i " wpendix D ,

& !
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. CHAPTER 2

{

', I

@ CONFIGURATION TNFOXMATION
X
b ‘.
. > 2 f  NrIGURAY ON TESTED

\
& .. e uvaindidate compilation system for tnis validation was tested under
R Ve reMYowing configuration:
ki
Covprtar: AlsgyCOMy 00, w30

0

' a7 Varsion: 1.8

Y

Cerviificallion Expivation Date:

. Host Cnmputer:

g Machine : Hp Vectra
- Operating System: MS-DOS 3.10
I.‘
™ Memory Size: Machine 1 and machine 2
: Base memory 640K
. Extended memory 4MB
oy Hard disk 40MB
) »
N Target Computer: ;
l.‘ [)
; Same as host

_i Comirunications Network: Not applicable
%

TR g R
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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
implementations to differ. Class D and E tests specifically check for
such implementation differences. However, tests in other classes also
characterize an implementation. This compiler is characterized by the
following interpretations of the Ada Standard:

2 ~apacities,

vine compiler courrectly processes compilations containing loop
statements rasted to 17 levels, block statements nestad to 75

e/ ls, and recursive procedures separately cowmpiled as
st cnits nested to 17 leve:o It corcrectiy processes a
svocilatie r containing 723 . :riables in the same declarative

ETINI M {Sve tests DS5S5A03A..H (8 tests), NSENDOIB, DG400SE. .G (3
vy, o and D29002K.)

tnaveevsal integer calculations.

an implementation 1is allowed to reject universal integer
calculations having values that exceed SYSTEM.MAX INT. This
implemcentation does not reject such calculations and processes
them correctly. (See tests D4A002A, D4A002B, D4AO004A, and
D4AO0O04B.)

Predefined types.

This implementation supports the additional predefined types
SHORT INTEGER, LONG INTEGER and LONG FLOAT, in the package
STAMDARD, (See tests B86001C and B86001D.)

. Basud 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 implementation raises NUMERIC ERROR during execution.
(See test E24101A4.)
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CONFIGURATION INFORMATION
Array 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.

o rked BOOLEAN array having a 'LENGTH ~xceeding IN'CEGER'LAST
L.eS nn exception when the array type is declared or when
Array objechs are decla'~d or 517 ed. (See truh '52103X.)

. gavkad wo--dilaensiciirl 8U0LEAN  array with wore “han
NUs UR-LAST  componeat  raises CONSTRAINT ERROR Anen  the
lakk of a dimensicn is calculatsd and exceeds INTEGER'AST.
(3 teast (52104Y.)

A wll array with oo dimensioec  of length greater than
» =GER*'LAST may raise NUMERTC =2R0r or CONSTRAINT FRROR
Chaer when declared v assignad. Altaecnatively, an

“sriementation may accept the declarcation. Hnowever, lengths

wast match in array slice assignments. This implementation

o@s not raise NUMERIC ERRCR when the array type is declared.
‘re test E52107%Y.)

N assigning one-dimensional array types, the expression
appears to be evaluated in its entirety before
CONSTRAINT_ERROR is raised when checking whether the
gxpression's subtype is compatible with the target's subtype.
In assigning two-dimensional array types, the expression does
not appear to be evaluated in its entirety before
CONSTRAINT_ERROR is raised when checking whether the
expression's subtype is compatible with the target's subt e.
fens test C52013A.)

.. clminated types.

During compilation, an implementation is allowed to either
accept or reject an incomplete type with discriminants that is
used in an access type definition with a compatible
discriminant constraint. This implementation accepts such
subiype indication:. (See test E38104A.)

Y« assigning record types with discriminants, the expression
appears 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 CE2013A.)
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CONFIGURATION INFORMATION

"

Aggregates.

- e AP
-,

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 evaluation of an aggregate containing subaggregates,
211 =hoices are not evaluated before being checked for
+.ical bounds. {See iaoat E427212B.)

At hlces are cyv..tated before :(ONSTRAINT ERROR is raised
+f « oound in a nonmiilli range of a nonivill aggregate does not
a1 Lot B Aan index subtype.  (See test M43211B.)

funct lons

An iwmplementatica may allow the declaration of a parameterless
fui.ccion and an enumeration litecal having the .ame profile in
the same 1immediate scope, or it may reject the function
declaration. If it accepts ihe function declaratiuns, the use
of the enumeration literal!: identifier denotes the function.
This implementation reject: the Adeclarations. (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 AcCvVC, they are used in testing other language
features. This implementation accepts 'SIZE for tasks, and
SMALL clauses; it rejects 'STORAGE_SIZFE for tasks, and for
collections. Enumeration representation c¢lauses, including
those that specify noncontiguous values, appear to be
supported. (See tests (C55B1l6A, C87B62A, C87B62B, 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 Dbe 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, CE2201E, and
CE?401D.)
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CONFIGURATION INFORMATION 3
s . . 3
An existing text file can be opened in OUT_FILE mode, can be \
created in OUT FILE mode, and cannot be created in 1IN FILE o
mode. (See test EE3102C.) :
. More than one internal file can be associated with each y
X ~xtirnal file for text I/0 for reading only. (See tests .
- '£~111A.E (5 tests).) X
“*ore than one inu=cnal  fiie <an be associated with each Uy
] ' axtarnal file for sequertial [/0U for reeding only. (See tests .
R CF2107A, ,F (6 tests).) 7
, '
' oo : Fthan one internal file can be assoclated with each
{ »xv:rnal  file for direct [/2 for reading only. (See tests I
~ LE107A..F (6 tests).) 4
. an  external file associated with wmore than one internal file $
‘ cannot be deletod. (See test CE2110B.) 'Q
, Temporary  segquential  and  direct files are given a name. ﬁ
Temporary files given names are not deleted when they are
2lnsed. See tests CE2108A and CE2108C.) o
i B )
; Gienierics. i
U
1]
. . (] 3 + '
: Generic subprogram declarations and bodies can be compiled in "
separate compilations. (See tests CA2009F.)
q Generic package declarations and bodies can be compiled in -
: separate compilations. (See tests CA2009C and BC3205D.) f
: 3
] ‘l‘
’ »
! :
; b
) 0}
o
1
)
) "
¢
A WY
[ D'
]
; 2-5
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) CHAPTER 3

. PEST TNFORMATTON

K R R T N MRS T 4 4

LoEion 44 . the ALVC contains 2399 testo. #hen validai ion cesting
f Alsyt % 903 wos performed, 19 tests had been withdrawn. The
rermainin, 500 tests were potentias 'y appiicable to this wvalidatlion.
o Tha Av: determined that 196 tests ware inapplicable to this
EA ‘mplamepni+icion, and that the 2184 appli-»bhble tests were passed by the
¥ faniement aition.

X i AVF concludes that the testing results demonstrate acceptable
N coniormiiy to the Ada Standard.

& 3.2 SUMMARY OF TEST RESULTS BY CLASS

RESULT TEST CLASS TOTAL

KN A & Cc D E L
Pasiie. ] 69 86> 1178 13 13 46 2184
N Failed 0 0 0 0 0 0 0
' Inapplicable 0 2 190 4 0 0 196
Withdrawn 0 7 12 0 0 0 19

, TOTAL 69 874 1380 17 13 46 2399

4
!
f

'y I W L ; : - o Y BV LV [ YV G SV L, T . » }. 0 8 G AT PRV Wi
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E TEST INFORMATION

§ 3.3 SUMMARY OF TEST RESULTS BY CHAPTER

.

, RESULT CHAPTER

X

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

; Passed 102 25% 334 243 161 97 136 261 129 32 218 213 2184

; Toiin ® 0o ®» 0 ©0 0 © 0 0 0 0 0 o

3 et oecle 34 7 86 4 0 0 3 01 1 0 0 15 196

; ot o 5 3 o 1 + 0 1 0 19
A LL6 130 <25 (47 161 98 140 464 (34 32 219 233 2399

3

WITHD2aAWN TESTS

, The following 19 tests were withdrawn from ALvVC Version 1.8 at the
o time of this validation:
Y
2 C32114A C41404A B74101B
a B33203C B45116A C87B50A
: C34018A Cc48008A C92005A
. C35904A B49006A C940ACA
B37401A B4A010C CA3005A..D (4 tests)
BC3204C

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

..5 INAPPLICABLE TESTS

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

i tests were inapplicable for the reasons indicated:

' .

: . C34001F and C35702A use SHORT_ FLOAT which is not supported by this
: compiler.

" . DS55A03E..H (4 tests) because the compiler only processes
3§ compilations containing loop statements nested to 17 levels.

)

)

,l

§ 3-2
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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
executed since the package REPORT is dependent on the package
TEXT (O

fce. 2B usex the 'S$1'2AGE S(ZE clause tc specify the collaction

tizw  for an access tyc> whl.ch is not supported by this compiler.
- SPORAGY SIZE clausz is rejocted during compilation.

'y5005B checks impiawentations for which the smallest and largest
salu~>s in t,ue LUIATION are difi{uzrent from the smallest and
larc :=% val ing in DA TION's base type. This is not the case for
thi:t “aplenmeniation.

BAZuulE  Cequires  that duplicate names of subunits with a common
anc:stor ve detected at compilation time. This compiler correctly
detects the error at 1link time and the AVO rules that such
behaviour is acneptable.

CE2107B..E (4 tests), <CE2110B, <CE2111D, CE2111H, CE3111B..E (4
tests), CE3114B, and CE3115A are inapplicable because multiple
internal files cannot be associated with the same external file
when one file is open for writing. The proper exception is raised
when multiple access is attempted.

CE2102D because mode IN FILE is not supported for SEQUENTIAL_IO.
CE2102I because mode IN FILE is not supported for DIRECT_IO.

The following 170 t.:sits make use of 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..Y (14 tests)
C45241L..Y (14 tests)
C45321L..Y (14 tests)
C45421L..Y (14 tests)
C45424L..Y (14 tests)
C45521L..2 (15 tests)
C45621L..2 (15 tests)
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TEST INFORMATION

3.6 SPLIT TESTS

> - P
R R S - e o

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

:z _ set of smaller tests that contain the undetected errors. These splits
. are tuen compiled and examined. The splitting process continues nuntil
eh all e rors are detected hv the compil: r or until there is exactly :ne
o errec per split.  Any Class A, Class C, or Class E test that cannot he
a coupt il and  executed because of its size is split inte a set of

s ¥ies subaats that aa be processed.

) ik weve cequired for 14 Class B tests.
3'-
)
0 5~ D005A B330G01A B37004A
it 3432010 345102A B61012A
72520018 362G601C B74401F
o +'4401R B91004A B95069A
e 1 I569B BC3405C
'
15
._Q
,ﬂ e A ' LONAL, TESTING INFORMATION
A
) s./.1 bPravalidation
[
} Prior to validation, a set of test results for ACVC Version 1.8
) producel by AlsyCOMP_003 was submitted to the AVF by the applicant for
) review. analysis of these results demonstrated that the compiler
I successiully passed all applicable tests, and the compiler exhibited
o the evpects:l behaviour on all inapplicable tests. )
" !
L 3,7.2 Trat Method
.‘lﬁ
' Tesine 3f AlsyCOMP 003 using ACVC Version 1.8 was conducted on-site
o by a validation team from the AVF. The configuration consisted of two \
;: HP Vectras operating under MS-DCS 3.10 which were both host and :
Zf target. \
Ly .
\)
o A wagnetic tape containing all tests was taken on site by the
: valilatior team for processing. The magnetic tape contained tests
X that make use of implementation-specific values were customized
" before YbYeing written to the magnetic tape. Tests requiring splits
$ duringy the prevalidation testing wrre not included in their split form
" on the magnetic tape.
‘ 2
3 The contents of the magnetic tape were loaded first onto a VAX 750 '
" computer, where the required splits were performed. The processed
5 source files were then transferred to an IBM EC Al computer via an
N5 Ethernet connection. Two HP Vectra machines were used to process the
{ validation suite. Source files were then transferred to the host
W machines via floppy disk.
= _
:': 3-4
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N TEST INFORMATION

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

o compiled and 1linked on the HP Vectras and all executable tests were J

. run. Results were written to floppy disk, moved to an IBM PC and then ‘
; transferred to a VAX 750.

R The compiler was testnsd using command scripts provided by Alsys Inc
I and reviewed by the validation team. The following options were in
b effec” for testing:

r

A Opticn Effect

& CALLS =INLINED This option allows insertion of <«ode for
subprcgrams inline and must be set for the

it pragma INITNI o be operative,

vore  compliled, linked an’ exeented (as apryropciate) using a
o oeito. anst computer and a single target computer. Test output, A
. si7 +ion tistings, and job logs were captured on magnetic tapce and
T av ' .. ac AVF, The listings examined on-site by the validation team
R wer . - '.o archived. A

i 3.7.3 TEST SITE

o The validation team arrived at Alsys Inc, Waltham MA 02154 on 1 June
b 1987 and departed after testing was completed on 4 June 1987.
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Yy q
3 COMPLIANCE STATEMENT )
K

:

Alsys inc nas submitted the following

N compliance statement concerning the \
p M 1syCOMP 003.
.
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J COMPLIANCE STATEMENT iy
L
'
'.
Compiiance Statement "‘
0
o
R “anfiguration: h
. W
sompiler: AlsyCOMP 0 '3 Version 3.1 ‘:!
Fest Suite: Ada* Compiler Validainon Capability, Verswia 1.8 {
»~ '
oo Computer:
Machine: HP Velira A
)
Opecating System: M-8 310 "
%
R %)
‘4,00 - omputer: Same as host N
I
s Conue aications Network: Not applicable o

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

Alsys Tnc agrees to the public disclosure of this report.

=P A

Alsys Inc agrees to comply with the Ada trademark policy, as defined by the Ada Joint Program Office.
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Alsys Inc . “
Arra Avakian -~
Visa President of Engineering o
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*Ada is registered trademark of the United States Government :
(Ada Joint Program Office) -~
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APPENDIX B

APPENDIX F OF THE Ada ST.MDARD

r
Tie ont allowed imp'~entation dependencias correspond to
impleneit.:tion-dependent pragmas, to certain machine-dependent
conventis ~> as mention~1 in chapter 13 of MIL-STD-1815A, and to
cert.in -1lowed restrictions on representation classes. The
imploaacs o "ion-dependent .haractevistics of the AlsyCOMP 003, V3.1 are

- «He.  in the following sections vhich discuss topics one tirough

IERNNE . stated in Appendix ¥ f th2 Ada Lanquage Refererc: Manual
o, L3 D=-1815A) . {Tmplemaentation-specitic poritions of the
pacitgs STANDARD are also 'recluded in  this appendix. i The

specificarion of the packasg~ STANDARD is also included in  this
appaen ix.

Package STANDARD is

type INTEGER is =32 758 .. 32_767;
type SHORT INTEGER is range -128 .. 127;
type LONG INTEGER is range =2 147 483 648 .. 2 147 483 647;

type FLOAT is digits 6 range
-2#1.111 1111 1111 1111 1111 11114E+127
.. 2#1.111 3111 1111 1111 1111 _11114E+127;
type LONG FLOAT is digits 15 range
-241.1111 1111 1111 1111 2111 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

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

end STANDARD;
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APPENDIX F J
hl
Implementation - Dependent Characteristics :
N
I
\'
1 o1
Version 3.1
£
I b,
)

f' 9
P\
; ‘

Alsys S.A.

29, Avenue de Versailles
1 78170 La Celle St. Cloud, France "
4
D)

y h

Alsys, Inc.

1432 Main Street

, Waltham, MA 02154, U.S.A. -
3 '.

Alsys Ltd.

Partridge House, Newtown Road

1 Henley~on-Thames, Iyt
Oxon RG9 IEN, England 0

® Ada ls & registered trademark of the U.3. Government, Ada Joint Program Office
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Implementation-Dependent Attributes

tribute yields the value TRUE if P in an array type or an
array subtype; otherwise, it yields the value FALSE.

Specification of the package SYSTEM

package SYSTEM is

. ARSLRANANAANARR VR RO FAN AN R ORAS

i * (1) Required Definitions. *

.- AN AN BNV ERNENANAERNANERENS

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

STORAGE_UNIT
MEMORY_S12E

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

-+ System-Dependent Named Numbers:

MIN_INT : constant := -(2 **31);
MAX_INT 3 constant := 2%*31 - {;
MAX DIGITS : constant :s 15;
MAX_MANTISSA : constant := 31;
FINE_DELTA : constant := 2#1,.0#E-31%;

-+ For the high-resolution timer, the clock resolution s
-- 1.0 /7 1024.0,

TicK : constant := 1.0 / 18.2;

-+ Other System-Dependent Declarations:

subtype PRIORITY is INTEGER range | .. 10;

*+ Though declared here as access to & STRING in fact this
-+ can be used anywhere an ADDRESS is required by Adas.

<= The type ADORESS is, in fact, implemented as an
++ 80867802856 segment:offset pair,

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

Alsys PC AT Ada Compiler, Appendix F, Version 3.1

RO O R R Y (L ' L AP Ty s S SO LT L > y "
An "* ‘n . .- AN ATLA AR SN i T o ..-.'u.ll‘....l WM

n N AR Y O

For a prefix P that denotes any type or subtype, this at- -

TNEN

"
L

g~
-

B, e

o

B S

-
Porsd

-,

o

-g -

- e g

. w_u_8



SR PRI L LPW LML L NS UH N TR URE R AN XN TN RN Yo W VO K O WO 9, S et b Bt ga o e o WU W IWUWETURUN RV R W W W .
¥ < 2 1 ']

: )
! ]
b ¥
’ s
» ¢
'.! 3
) .
(]
‘ '
l- -w ARG REUR N AR R ERN A AN ANE IO RE R NPRNROE :
Y
1 .- * (2) MACHINE TYPE CONVERSIONS * ]
': -a A AR E 1211323302222 111 23213217271 E) . :
r
' +« If the word / double-word operations below are used on ¥
' -+ ADDRESS, then MSW yields the segment and LSW yields the :
3 -+ offset. 1
& ’
‘ .
: =+ In the operations below, a 8YTE_TYPE is any simple type X
- implemented on 8-bits (for example, SHORT_INTEGER), & WORD_TYPE is
». »- any simple type implemented on 16-bits (for example, INTEGER), and s
) -- @ DOUBLE_WORD_YYPE i3 any simple type implemented on )
;,‘ - 32-bits (for example, LONG_INTEGER, FLOAT, ADDRESS). ]
2 ‘
o -+ Byte <=3> Yord conversions:
X -~ Get the most significant byte: ‘
:: generic
" type BYTE_TYPE is private; -
t type WORD_TYPE is private; \
' function MSB (W: WORD_TYPE) return BYTE_TYPE; v
/ -- Get the least significant byte: 3
) generic !
i,; type BYYE_TYPE is private;
: type WORD_TYPE is private;
function LS8 (W: WORD_TYPE) return BYTE_TYPE;
3y +- Compose & word from two bytes:
:: generic
i type BYTE_TYPE {s private;
:‘ type WORD_TYPE is private; '
! function WORD (MSB, LSB: BYTE_TYPE) return WORD_TYPE; [
\
=+ Word <z=> Double-Word conversions: .‘
)
P -+ Get the most significant word: \
W, generic :
type WORD_TYPE {s private;
) type DOUBLE_WORD_TYPE {s private; o
| function MSW (W: DOUBLE_WORD_TYPE) return WORD_TYPE; p
B
1 -- Get the least significant word: \
t generic
type WORD_YYPE {s private; i
) type DOUBLE_WORD_TYPE is private; X
" function LSW(W: DOUSLE_VORD_TYPE) return WORD_TYPE; '
)
‘6, 4
DN ;
) e
h h
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-- Compose a DATA double word from two words.
generic
type WORD_TYPE is private;
=+ The following type must be a data type

§ -- (for example, LONG_INTEGER):
r type DATA_DOUBLE_WORD is private;
A function DOUBLE_WORD (MSW, LSW: WORD_TYPE)

- T

generic

return DATA_DOUBLE_WORD;

< Compose a REFERENCE double word from two words.

type WORD_TYPE is private;
N -- The following type must be a reference type

-

) T T e

-+ (for example, access or ADDRESS):
type REF_DOUBLE_WORD is private;
function REFERENCE (SEGMENT, OFFSET: WORD_TYPE)
return REF_ODOUBLE_WORD;

. - VAT ERA R AN ANNRENNEARR AN COINOEAN
. -+ * (3) OPERATIONS ON ADDRESS *
:‘ e NN CR T E RN RN ENN AP O NN RN CNOOEAD
N
-+ You can get an address via 'ADDRESS sttribute or by
B -+ instantiating the function REFERENCE, sbove, with
X -+ appropriste types.
I
: +- Some addresses are used by the Compiler. For example,
' -- the display is located at the low end of the DS segment,
-- and addresses $5:0 through §S:128 hold the task control
: -- block and other information. Writing into these areas
,: -+ will have unpredictable results.
N - In real mode, the memory for DOS itself, including all the
3. <+ interrupt vectors is slso unprotected. Thus, sny user of
Wy >+ ASSIGN_TO_ADDRESS must be extremely careful.
X =+ Note that no operations are defined to get the values of
§ -+ the segment registers, but {f {t is necessary an
¢ <+ interfaced function can be written.
4 generic
; type OBJECT {s private;
[} function FETCN_FROM_ADDRESS (FROM: ADORESS) return OBJECT;
)
) generic
s type OBJECT is private;
. procedure ASSIGN_TO_ADDRESS (08J: OBJECT; TO: ADORESS);
‘. end SYSTENM;
1
)
[}
'
L]
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‘ 4 Restrictions on Representation Clauses ]

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

Address clauses are not implemented.

There is no bit implementation for any of the representation clauses.

The Record Clause is not allowed for a derived record type.

Change of representation for RECORD type is not implemented.

The Enumeration Clause is not allowed if there is a range constraint on the
parent subtype.

For the length clause:

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

W

- Specification of storage for a task activation: TSTORAGE_SIZE is not by
implemented when T is a task type. 3

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

T

e

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

5 Conventions for Implementation-Generated Names ¢

The Alsys PC AT Ada Compiler may add fields to record objects and have descriptors
in memory for record or array objects. These fields are not accessible to the user 1
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_RUNTINE
ALSYS_BASIC_1O

() ALSYS_BASIC_DIRECT_1O
ALSYS_BASIC_SEQUENTIAL_IO

4 1 %G W
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6 Address Clauses

B - g
: This version of the Alsys PC AT Ada Compiler does not support address clauses. Sup- :‘
' port is provided for Ada interrupt entries; please see Chapter 6 of the Application De- . t
’ , veloper's Guide for details. :
"

: 7  Restrictions on Unchecked Conversions '
5 G
' Unchecked conversions are allowed between any types. It is the programmer's re- "
v sponsibility to determine if the desired effect is achieved. 2
*

8 Input-Output Packages Y

The RM defines the predefined input-output packages SEQUENTIAL_IO, DIRECT_IO,
and TEXT_IO, and describes how to use the facilities available within these packages. 2
The RM also defines the package I0__EXCEPTIONS, which specifies the exceptions that
can be raised by the predefined input-output packages. ]

R R R .

In addition the RM outlines the package LOW_LEVEL_1O, which is concerned with <
y low-level machine-dependent input-output, such as would possibly be used to write de- :
vice drivers or access device registers. LOW_LEVEL_IO has not been implemented. t
The use of interfaced subprograms is recommended as an alternative.

8.1 Correspondence between External Files and DOS Files
Ada input-output is defined in terms of external files. Data is read from and written to

external files. Each external file is implemented as a standard DOS file, including the
use of STANDARD_INPUT and STANDARD_OUTPUT.

-

-
A -~

y The name of an external file can be either
s the null string
s a DOS filename

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

T e

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

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

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

- - m

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.

8.2  Error Handling

DOS errors are translated into Ada exceptions, as defined in the RAM by package
IO_EXCEPTIONS. In particular, DEVICE_ERROR is raised in cases of drive not
ready, unknown media, disk full or hardware errors on the disk (such as read or write
fault).

8.3 The FORM Parameter

The only accepted value of the FORM parameter of the various CREATE and OPEN
procedures is the null string. The functions FORM of TEXT_IO and (any instantiation
of) DIRECT_IO and SEQUENTIAL_ 10 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 prc-
gram.

8.5 Direct Files

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

DIRECT_IO only 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
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 &

sequence of pages.

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

A text file is buffered by the Runtime Executive unless
s it names a device (for example, CON or PRN).

s it is STANDARD_INPUT or STANDARD_OUTPUT and has not been
redirected.

If not redirected, prompts written to STANDARD_QUTPUT with the procedure PUT
will appear before (or when) a GET (or GET_LINE) occurs.

The iunctions END_OF_PAGE and END_OF_FILE always return FALSE when the
file is a device, which includes the use of the file CON, and STANDARD_INPUT when
it is not redirected. Programs which would like to check for end of file when the file
may be a device should handle the exception END_ERROR instead, as in the following
example:

Example

begin
toop
-~ Display the prompt:
TEXT_10.PUT ("--> 4);
«- Read the next line:
TEXT_10.GET_LINE (COMMAND, LAST);
- Now do something with COMMAND (1 .. LAST)
end loop;
exception
when TEXT_10.END_ERROR =>
nutl;
end;

END_ERROR is raised for STANDARD_INPUT when ~Z (ASCIL.SUB) is entered at

the keyboard.

+ .7  Access Protection of External Files

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

8.8 The Need to Close a File Explicitly

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

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

.

8.9 Limitation on the procedure RESET

-

An internal 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
output.

. v o o

8.10 Sharing of External Files and Tasking Issues

A Several internal files can be associated with the same external file only if all the internal
. files are opened with mode IN_MODE. However, if a file is opened with mode
OUT_MODE and then changed to IN_MODE with the RESET procedure, it cannot be
N shared.

{ Care should be taken when performing multiple input-output operations on an external
’ file during tasking because the order of calls to the 1/O primitives is unpredictable. For
example, two strings output by TEXT_IO.PUT_LINE in two different tasks may appear
in the output file with interleaved characters. Synchronization of 1/0 in cases such as
" this is the user’s responsibility.

4 The TEXT_IO files STANDARD_INPUT and STANDARD_OUTPUT are shared by
all tasks of an Ada program.

If TEXT_IO.STANDARD__INPUT is not redirected, it will not block a program on in-
put. All tasks not waiting for input will continue running.

oA P

‘ 9  Characteristics of Numeric Types
9.1 Integer Types
- The ranges of values for integer types declared in package STANDARD are as follows:
SHORT_IKTEGER -128 .. 127 o 2007 - 1
INTEGER -32768 .. 32767 ce 215 - 1
LONG_INTEGER 2147483648 .. 2147483647 se, 29931 - 1

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

\ COUNT 0 .. 2147483647 s 231 - 1

POSITIVE_COUNT ¥ .. 2147483647 ce 2%%31 - %

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:

F 92

9.3  Attributes of Type DURATION

12

DURAT JON 'DELTA

DURATION'SMALL

DURATION' FIRST

0.00?

0.0009765625 (= 2°*(-10))

+2097152.0

FIELD 0..255 -» 2**8 - 1

Floating Point Type Attributes
FLOAT LONG_FLOAT

DIGITS 6 15

MANTISSA 21 51

EMAX 84 204

EPSILON 9.53674E-07 8.88178E-16

LARGE 1.93428E+25 2.57110E+61

SAFE_EMAX 125 1021

SAFE_SMALL 1.17549€-38 2.22507E-308

SAFE_LARGE 4.25353E+37 2.247126+307

FIRST -3.402826+38 -1.79769€+308

LAST 3.402826+38 1.79769€+308

MACHINE_RADIX 2 2

MACHINE_MANTISSA % 53

MACHINE_EMAX 128 1026

MACHINE_EMIN -125 -1021

MACHINE_ROUNDS true true

MACHINE_OVERFLOWS false false

S1ZE 32 &4

Alsys PC AT Ada Compiler, Appendix F, Version 3.1
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DURATJON'LAST 2097151.999

! DURATION'LARGE same as DURATION'LAST

10 Other Implementation-Dependent Characteristics
10.1 Use of the Floating-Point Coprocessor (8087 or 80287)

The Alsys PC AT Ada Compiler generates instructions to use the floating point copro-
cessor for all floating point operations (but, of course, not for operations involving only
universal__real).

A floating point coprocessor, 8087 or 80287, is required for the execution of programs
that use arithmetic on floating point values. The coprocessor is needed if the
FLOAT_IO or FIXED_IO packages of TEXT_IO are used.

For the AT, the Runtime 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
b warned to not run a floating point program on an XT without an 8087. The result of
Y doing so is that the XT will wait indefinitely until a power on reset.

10.2 Characteristics of the Heap

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

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
) objects.

K, 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 only by available memory. User programs
making use of the Protected Mode feature have a heap which includes all available
memory below the 640K limit plus the size of the heap file which is in the extended
. memory RAM disk.
All objects created by allocators go into ine 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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Normal priority rules are followed for preemption, where PRIORITY values are in the
N range 1 .. 10. A task with undefined priority (no pragma PRIORITY) is considered to
S be lower than priority 1.

A The minimum timeable delay is

e r s 1.0/18.2 seconds on a PC XT, or

o

b

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

X through the TIMER = FAST option of the BIND command.

[ )

. The maximum number of active tasks is restricted only by memory usage.

; The accepter of a rendezvous executes the accept body code in its own stack. Ren-
" dezvous with an empty accept body (for synchronization) does not cause a context
:'0 switch.
f,
3 The main program waits for completion of all tasks dependent upon library packages
before terminating.
Abnormal completion of an aborted task takes place immediately, except when the ab-
normal task is the caller of an entry that is engaged in a rendezvous, or if it is in the
& process of activating some tasks. Any such task becomes abnormally completed as soon :

- as the state in question is exited.
< The message N
i
GLOBAL BLOCKING SITUATION DETECTED A
’ .
)

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

.’ 3
i {
R
oy 10.4 Definition of a Main Subprogram
K A library unit can be used as a main subprogram if and only if it is a procedure that is
:: not generic and that has no formal parameters.

j 10.S Ordering of Compilation Ualits
5 The Alsys PC AT Ada Compiler imposes no additional ordering constraints on com-

N\ pilations beyond those required by the language. However, if a generic unit is in- X
. stantiated during a compilation, its body must be compiled prior to the completion of ,
; that compilation.

)

)
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11 Limitations

11.1 Compiler Limitations . ’

r L )

a The maximum identifier length i1s 255 characters.

s The maximum line length is 255 characters.

s The maximum number of unique identifiers per compilation unit is 2500.

e« The maximum number of compilation units in a library is 1000.

{

!

) 11.2 Hardware Related Limitations

]

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

] . . .

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

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

» The maximum amount of data in the global data area is 65535 Lytes, 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-
X ory.
11.3 Runtime Executive Limitations
K s Task stacks are only allocated in low memory (that is, below 640k).
Y
#
Appendix F, Implementation-Dependent Characteristics 15
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Abnormal completion 14

F Aborted task 14

Access protection 10

Address clauses 7, 8

Allocators 13

Application Developer's Guide 2, 8
Array objects 7

Array subtype 4

Array type 4
ASSIGN_TO_ADDRESS 6
Attributes of type DURATION 12

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

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

Device name 8
DEVICE_ERROR 9
DIGITS 12

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

DOS conventions 8
DOS errors 9

DOS files 8

DOS Linker 3

DOS special file 8

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

80287 13
8087 13
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_IO 13
FLOAT_IO 13
Floating point coprocessor 13
Floating point operations 13
Floating point type attributes 12
FORM parameter 9

GET 10

GET_LINE 10

GLOBAL BLOCKING SITUATION
DETECTED 14

Hardware errors 9
Hardware limitations
maximum amount of data in the
global data area 15
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maximum data in the heap 135
maximum size of a single array or
record object 15
maximum size of a single stack
frame 15
maximum size of the generated
code IS
Hardware related limitations 15
Heap 13

I/0 synchronijzation 11

IBM Macro Assembler 3
Implementation generated names 7
IN_MODE 11

INTEGER 11

Integer types 11

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

LARGE 12

LAST 12

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

Line numbers 9

Line terminator 10
LONG_INTEGER 11
LOW_LEVEL_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

A gat
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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 Linkers 3 :
Minimum timeable delay 14

NAME _ERROR 8,9
Non-blocking 1/O 11
Number of active tasks 14
NUMERIC_ERROR 13

OPEN 9
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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STANDARD_INPUT 8, 10, 11 ,

. STANDARD_OUTPUT 8, 10, 11, 14 :
! 'STORAGE_SIZE 13 J
0 Storage reclamation at exit 13 . h
* Stream file 9 N
" SUPPRESS 3

F  Synchronization of 170 11 . ;
I: SYSTEM 3 ; K
K f
y TSIZE 7
2 T'SMALL 7
¥ ) TSTORAGE_SIZE 7

Task stack size 13

X Task stacks 13 )
8 Tasking issues 11 !
:; Tasks ’ ;
b characteristics of 13
Y Text file
d buffered 10 g
' Text files 9 p
o TEXT_IO 8,9, 11, 12 )
:: TIMER - FAST 14 N
» Y
b Unchecked conversions 8 !
. UNCHECKED_DEALLOCATION 13
',: Universal_real 13 ‘
p Unknown media 9 h
R USE_ERROR 9 :
\ \
R XT without an 8087 13 \
S ]
7 :
;
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APPENDIX C
TEST PARAMETERS
Certain tests in the ACVC make use of implementation-dependent values,

such as the maximum length of an input line and invalid file names. A
test that makes use of such values is identified by the extension .TST

in fits file name. Actual values to be substituted are identified by
A value must be substituted for
The values used for this

names that begin with a dollar sign.

each of these names before the test is run.

validation are given below.

NAME AND MEANING

$BIG_ID1
Identifier the size of the
maximum input line length
with varying last character.

$BIG_ID2
Identifier the size of the
maximum input line length
with varying last character.

$BIG_ID3
Identifier the size of the
maximum input line length
with varying middle character.

$BIG_ID4
Identifier the size of the
maximum input line length
with varying middle character.

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

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

VALUE
A....Al

254 characters

A....A2
254 characters

A....A3A....A

| |1 |
127 127 characters

A....A4A....A

[ [ I
127 127 characters

0....0298
I |

252 characters

0....069.0E1

249 characters
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NAME AND MEANING

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

$COUNT LAST
A funiversal integer literal

whose value is TEXT_ IO.COUNT'LAST.

$EXTENDED ASCII_CHARS
A string literal containing all
the ASCII characters with
printable graphics that are not
in the basic 55 Ada character
set.

$FIELD LAST
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.

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.

SGREATER_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.

$GREA“ER THAN_ DURATION_ BASE LAST
The universal real value that is
greater than DURATION'BASE'LAST,
if such a value exists.

SILLEGAL EXTERNAL FILE NAME1
An illegal external file name.

NIRRTV LI A RN WU WY WY WAL

10_000_000.0

BAD-CHARACTER* "

TEST PARAMETERS

VALUE

235 blanks

2147483647

"abcdefghijklmnopgrstuvwxyz

1$82@[\]1~ 1 (}~"

255

X}lle $~&~Y

XYZ*

2 097 151.01

0
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TEST PARAMETERS
; NAME AND MEANING VALUE

N SILLEGAL_EXTERNAL FILE_ NAME2 MUCH-TOO-LONG-NAME-FOR-A-FILE
: An illegal external file name

R that is different from

SILLEGAL EXTERNAL FILE NAME1l.

SINTEGER_FIRST -32768
The universal integer literal
expression whose value is
INTEGER'FIRST.

R RS -

o e S

SINTEGER _LAST 32767

The universal integer literal

expression whose value is

INTEGER'!LAST.
L
; SLESS_THAN_ DURATION -100_000.0
f A universal real value that lies
N between DURATION'BASE'FIRST and
‘ DURATION'FIRST if any, otherwise

any value in the rangzs of DURATION.
% $LESS_THAN DURATION BASE_FIRST -10_000 000.0
j The universal real value that is
I less than DURATION'BASE'FIRST, if
X such a value exists.
X $MAX DIGITS 15
N The universal integer literal
o whose value is the maximum digits

supported for floating-point types.
" $MAX IN LEN 255

The universal integer literal
4 whose value is the maximum input
[ line length permitted by the
o implementation.
“

SMAX INT 2147483647

; The universal integer literal
P, whose value is SYSTEM.MAX INT.

$NAME LONG_ILONG_INTEGER
A name of a predefined numeric
type other than FLOAT, INTEGER,
SHORT FLOAT, SHORT INTEGER,
LONG_FLOAT, or LONG_INTEGER if
one exists, otherwise any
undefined name.
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o TEST PARAMETERS
W NAME AND MEANING VALUE

SNEG_BASED_INT 84777777777776%
A based integer literal whose
W highest order nonzero bit falls
ﬁ ) in the sign bit position of the
y! representation for SYSTEM.MAX INT.

$NON _ASCII CHAR TYPE (NON_NULL)

A enumerated type definition for ‘
iy a character type whose literals
» are the identifier NON_NULL and
i all non ASCII characters with .
A printable 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.

The following 19 tests had been withdrawn at the

time of validation testing for the reasons indicated. A reference of
the form "AI-ddddd" is to an Ada Commentary.

. €32114A:
. B33203cC:

. C34018A:

. C35904A:

. B37401A:

. C41404A:

. B45116A:

. C48008A:

. B49006A:

. B4AOl10C:

;.l.n PNPONAS Y 'I. ¥

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.

D-1
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B74101B:

C87B50A:

C92005A:

dB40ACA:

CA3005A..D:
(4 tests)

BC3204C:

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 TT1l will run
prior to the main program, and thus assign SPYNUMB
the value checked for by the main program, is
erroneous.

No valid elaboration order exists for these tests.

The body of BC3204CO is missing.
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