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CHAPTER 1

INTRODUCTION

This Validation Summary Report ¢¥8R} describes the extent to which a
specific Ada compiler conforms to the Ada Standard, ANSI/MIL-STD-1815A.
This report explains all technical terms used within it and ttoroughly
reports the vresults of ctesting this compiler using the Ada Compiler
Validation Capability, K (ACVC)... An Ada compiler must be implemented
according to the Ada Standerd, and any implementation-dependent features
must conform to the requirements of the Ada Standard. The Ada Standard
must be implemen:ed in its entirety, and nothing can be implemented that
is not in the Standard.

Even though all vslidated ada compilers conform to the Ada Standard, it
must be understood that some differences do exist between
implementations. The Ada Standard permits some implementation

dependencies--Ior emnample., the maumimum length of identifiers or the
maximum values of integer :tvpes. Other differences between compilers
result from the characteristics of particular operating systems,
hardware, or implementation strategies. All the dependencies observed

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 submitting a
suite of standardized tests, the AIVC, as inputs to an Ada compiler and
evaluating the resulcs. The purpose of wvalidating is to ensure
conformity of <the compiler tc¢c the Ada Standard by testing that the
compiler properly impleme: iegal language constructs and that it

5
identifies and vrejects illegal

language constructs. The testing also
identifies behavior that I3 implementation dependent, but is permitted
by the Ada Standard. Sinm classes of tests are used. These tests are
designed to peviomm checxks aT compiie time, at link time, and during
execution.
1-1




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 Ada Standard

To attempt to identify any language constructs not supported by
the compiler but required by the Ada Standard

To determine that the implementation-dependent behavior is allowed
by the Ada Standard

On-site testing was completed 01-27-89 at Nashua, New Hampshire.

1.2 USE OF THIS VALIDATION SUMMARY REPORT

Consistent with the national laws of the originating country, the AVO
may make full and free public disclosure of this report. In the United
States, this is provided in accordance with the "Freedom of Information
Act" (5 U.S.C. #552). The results of this validation apply only to the
computers, operating systems, and compiler versions identified in this
report.

The organizations represented on the signature page of this report do
not represent or warrant that all statements set forth in this report
are accurate and complete, or that the subject compiler has no
nonconformities to the Ada Standard other than those presented. Copies
of this report are available to the public from:

Ada Information Clearinghouse

Ada Joint Program Office

OUSDRE

The Pentagon, Pm 3D-139 (Fern Street)
washington DC 20301-3081

or from:
Software Standards Validation Group
National Computer Systems Laboratory
National Bureau of Standards
Building 225, Room A266
Gaithersburg, Maryland 20899
Questions regarding this report or the validation test results should be

directed to the AVF listed above or to:

1-2




1.3 REFERENLIZS

1. Reference

ion Organization

z
o

Ada Valida

Instituc or Defense Analyses
801 North Beasuregard Street
Alewandria Vva T2311

lanual for the Ada Programming Language,

ANSI/MIL-STD-1815a, February 1983 and ISO 8652-1987.

Ada Conp

r

er Validation Procedures and Guidelines, Ada Joint

11
Program Off ce, 1 January 1987.

3. Ada Compiler Validation Capability Implementers’ Guide, SofTech,
Inc., December 1986.

4. Ada Compiler Validation Capability User’s Guide, December 1986.

ACVC

Ada

Ada Szandard

Compiler

piler Validation Capability. The set of Ada
rregrvams that tests the conformity of an Ada compiler to
the Ada  programring language.

an ada Commentary contains all information relevant to
:he Commentary point addressed by a comment on the Ada
Standaxrd. These comments are given a wunique
ic¢evnzification number having the form AI-ddddd.

154, Februaryv 1983 and ISO 8652-1987.

_ The AVF 1is responsible for
L . ations according to procedures
conztainece in The ~da Compiler Validation Procedures and

ition Organization. The AVO has oversight
- all AVF practices for the purpose of
uniform process for validation of Ada
-1

The AVO provides administrative and
pportc for Ada validations to ensure

r the Ada language. In the context of

b
'
e




thiis report. a compiler is any language processor,
including c¢ross-compilers, translators, and
interpreters.

Failed tesct an ACVC test for which the cempiler generates a result
that demonsirates nonconformity to the Ada Standard.

Host The computer on which the compiler resides.

Inapplicable An ACVC test that uses features of the language that a

test compiler is not required to suppcrt or may legitimately
support in a way other than the one expected by the
Cest.

Passed test An ACVC test for which a compiler generates the expected
resulz:.

Target The computer which executes the code generated by the

compiler.

m that cnecks a compiler’'s conformity regarding
’ ular feature or a combination of features to the
a Standard. In the context of this report, the term

s ! te a single test, which may comprise

Test A progr

Withdrawn An ACVC test found to be incorrect and not used to check
st conformity to the Ada Standard. A test may be
wcorrect because it has an invalid test objective,
411s to meet 1ts test objective, ur contains illegal or
erveoneous use of the language.

I e Tl

measured using tite ACVC. The
programs structured into six test
letter of a test name
s A, C, D, and E tests
used to vreport their
555 are expected to produce

expected to produce errors
y is used at link time.

cve

>

Class &4 tests suve th :::essful compilation and execution of legal
Ada programs witi. coertaln languase constructs which cannot be verified
at run tims. Thuoore ave no explicit szogfam components in a Class A test

. & Class A test checks that reserved
chan those already reserved in the Ada
erved words by an Ada compiler. A Class
are detected at compile time and the

to checy seiran
words of anoch=r
language) are a
A test is passed 1f no =

—
'
IS




program exelules Lo rohace a TASSED message.

Class B tes:zs
Class B tescts are 1ot erecutuable.

tects illegal language usage.
ch test in this class is compiled

and the i{s examined to verify that every
syntax . is detected. A Class B test is
passed : SeUU L Lleda. JOnsT that it contains is detected by the

compiler.

Class C =zescts olhecs the run time system to ensure that legal Ada
programs can hHe covrectiv comnpiled and executed. Each Class C test is
self-checking and jproduces a PASSED, FAILED, or NOT APPLICABLE message
indicating the vesulz when It is executed.

Class D tests cheoww the compilation and execution capacities of a
compiler. Siuce tiere ave o capaci:v requirements placed on a compiler
by the ada : I eters--for example, the number of
:npila:ion or the number of units in a
o compile a Class D test and still be a
ccve, 1Y & Class D test fails ‘to compile
wrpiler is exceeded, the test is classified

'y
D]
L
wn
o}
(19
]
o
f’.

s L Test compiles successfully, it is
SSED or FAILED message during execution.

Class E tescs o execute successfully and check
implemenzazicn-c nd resolutions of ambiguities in the
Ada Standard. is self-checking and produces a NOT

when it is compiled and executed.
an Iimplementation to reject programs

Cca
APPLICABLE, PASSE

However,

contalining soinz Class E tests during compilation.
Therefeors, o Z1 bv a compiler if it is compiled
successIiullyv and mel D prod PLSSED message, or if it 1is
rejected L i . reason

rograms involving
and not ailowed to
ate.w and execution is
cted at link time--that
T generate an error
rogram or any units
In some cases, an
ompilation of the

and the procedure CHECK_FILE,
e executable tests. The package
execuzable tests report PASSED,
: &.so provides a set of identity
wriler optimizations allowed by the Ada
S.anda d thaz would clvoumvent a test objective, The procedure
CHECK_FILI is -izesl %o cheons the contents of text files written ty some
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1

of the CIL or  apter - of the Ada Standard. The operation
of REPORT and CHEZK FILE is checked v a set of executable tests. These
tests produce | e evwarined to verify that the units are

ass L Tus57S

operatling cov winits are not operating correctly, then
the validatio

The cext of ¢ai Test [ vle 407 tollows conventions that are intended
Lo ensule Ihal 1. TviTs alve Léasunably pertable without modification.
For example. .+ to:ls : o2 oniy the basic set of 55 characters,
contain lines witioa namin engih of 72 characters, use small numeric
values, and r.ace featuves <that may not be supported by all
implementations in separate tests. However, some tests contain values
that reguire <Tihie test to be customized according to
implemenzation-specific walues--for example, an illegal file name. A

list of the wvalues uscd for this validation is provided in Appendix C.

g corvectiv process each of the tests in the suite and
demonszrate conformitv to zhe Ada Standard by either meeting the pass
criteria given ¢t or by showing that the test is inapplicable
to the 1implemenzation, Tue applicability of a test to an
s considered each time the implementation is validated.

: ical validation is not necessarily
Anv test that was determined
an erroneous language

, therefore, 1is not used in
¢ the time of this validation

A compiler

A test

licabl=

vne




CONFISURSATION INFORMATION

2.1 CONFICURATION TESTED

The candidate compilation svstem for this validation was tested under
the following configuraction:

ACVC Version 1.10
Cevzificazs T SOTLETST 10034
Hestc Compuzay
Hachine AN 8800
verating Svszem: VMS, Version 5.0
Vamovw Sirce - Mbvytes
Target Joruaton
LAl Ll Y PO
: - e Voersieon 2.2 in
SR TRERI RS el sda, Versicn 2.0
Ywmore Size - 5vies

Communizazions Neswork. RC-25 REMOVABLE DISK




One of the purpese:s of validating compilers is to determine the behavior
of a compiier :n those aveas of the Ada Standard that permit

implementations o diffexy Class D and E tests specifically check for
such implemencactlon differences. lHowever, tests in other classes also
characterize an implenmentation. The tests demonstrate the following

characteriscics:
(1) The compiler correctly processes a compilation containing
B i s in the same declarative part. (See test

(2) Tie compiler corvectly processes tests containing loop
stazeminis nested to 65 levels. (See tests D55A03A..H (8

taesTsy )
¢Zv  The compller correctly processes tests containing block

LTaluainIs Neited To &5 levels. (See test D56001B.)

The compliler correctily processes tests containing recursive

<
procedures sepavratelv compiled as subunits nested to 17
levers.  (See tests D64003E..G (3 tests).)

orts the additional predefined
SHORT_INTEGER, LONG_FLOAT, and

package STANDARD. (See tests

ressions are evaluacted and the time at
zoinel are not ceiined by the language.
noz specifically attempt to determine
of ewxpressions, test results indicate

N lalization expressions for record
z nefore any value 1s checked for
subtype. (See tect (C32117A.)

2y g0l n o fovr subtrpes are performed with the same




precision as the base type. (See test C35712B.)

(2) This implimentacion uses no ex:tra bits for extra precision
and uses all extva bits for extra range. (See test
C230¢3A

v.)  IUIIERTI ERRCR s ralsed when an integer literal operand in
a cowparison ov nembership test is outside the range of the
base tvpe. (See test C53232A))

(5) NUMERIC_ERROR 1is raised when a literal operand in a
fixed-point comparison or membership test is outside the
range of the base type. (See test C45252A.)

(6) Underflow is not gradual. (See tests C45524A..Z2 (26
cests) . )

Rounding.

which values are rounded in type conversions is
~v  the language. While the ACVC tests do not
wttenpc o determine the method of rounding, the
il fie Zullowing:

(1) The meczhoc uscd for vounding to integer is round away from
s C< Z (26 tests).)

{2) for rounding to longest integer is round
{See tests C460124..Z (26 tests).)
"~ rounding to integer in static universal
15 vound awav <from =zero. (See test
ol cmntion tw o allnved o ralse NUMERIC _ERROR or
CLUSTILIUL IRIIR 1oy an arvaw having e CLENGTH that exceeds
STANDARD . INTEGER' LaST anrdrsor SYSTEM.MAX INT. For this
implementazion:
‘1) leclavation of an avravy cype or subtype declaration with
mora than SYSTEM.MAN INT components raises NUMERIC_ERROR.
See test C3600Z4a.)
ey s raised when an array type with
I coxponents 1s declared. (See test
(2 is raised when an array type with

+~ 2 components 1is declared. (See test




(&)

C35202B8.,;
A packed BOOLEAN array having a 'LENGTH exceeding
INTEGER'LAST raises NUMERIC_ERROR when the array type is

declared. (See rest C52103X.)

A packed two-dimensional BOOLEAN array with more than

A null array with one dimension of length greater than
INTEGER'LAST mav vraise NUMERIC_ERROR or CONSTRAINT_ERROR

either when declared or assigned. Alternatively, an
implementation may accept the declaration. However,
lengths must match in array slice assignments. This

implewentation raises NUMERIC_ERROR when the array type is
declared. (See test ES52103Y.)

In assigning one-dimensional array types, the expression is
evaluated in its entirety before CONSTRAINT_ERROR is raised
when checking whether the expression's subtype 1is
compatible with the target's subtype. (See test C52013A.)

In assigning two-dimensional array types, the expression is
rot 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.)

record types with discriminants, the

evaluated in 1its entirety before
raised when checking whether the
compatible with the target's

multi-dimensional aggregate, the
a_1 choices are evaluarted befcre
(See tests C43207A and

In the evaluation ol an agsregate containing subaggregates,
+11 choices ave evaluated before being checked for
derc ital bounis, "See test E43212B.)

. is raized before all choices are evaluated
et @ bound in a ron-null range of a non-null aggregate
does not belong o an index subtype. (See test E43211B.)

o




Pragmas.

{1) The pragma INLINE is supported for functions or procedures.
(See tests Lal0Cia..B (2 tests), EA3004C..D (2 tests), and

A A e e
CA3NULE. F {2 Tests) )

Generics.

(1) Cencric specizications and bodies can be compiled in
separate compilations. (See tests CA1012A, CA2009C,
CAZ009F, BC3204C, and BC3205D.)

(2 Generic unit bodies and theilr subunits can be compiled in
separate compilations. (See test CA3011A.)

(3) Cenevic subprogram declarations and bodies can be compiled
in separate compilations. (See tests CAL012A and CA2009F.)

(4) Genevic library subprogram specifications and bodies can be
compiled in separate compilations. (See test CAl0l2A.)
2 N non-librarv subprogram bodies can be compiled in

sepalate conpilations from their stubs. (See test
CA200CF )

{6) Ceneric package declarations and bodies can be compiled in
separate compilations. (See tests CA2009C, BC3204C, and
RC2Z0ED )

(7 Zibrarv package specifications and bodies can be

in scoavate compilations. (See tests BC3204C and
oD bodies as subunits can be
ions. (See test CA2009C.)
subunits can be compiled in
tesz Ca32011a.)

ZnouT o and outiucs

1) The package SEJQUENTIAL IO can be instantiated with
unconstralinsd arvay types and record types with
iscriminancts ithout defaulcs., (See tests AE2101C,
Sl el RN AR - TTYINYT Y
Ll ey [ 9% SN PSP RN

oy The aora SIREZT_I0 cannot be instantiated with

arrav tvpes and record types with
withous defaulcts. (See tests AE2101H,

ocons Tl

V
o)

iscrimina

AT -
SIS OIS and

¢
£




(6)

~~
~

(8)

Mode IN FILE is supported for the operation of CREATE for
SEQUENTIAL IO. See zest CE2102D.)

Mode IN FILE i3 supported for the operation of CREATE for

DIRETT 12, See test CE21021I.)
Mode N FILI s supported for the operation of CREATE for
zext Ifiles. See test CE3LC2E.)

operations are supported for SEQUENTIAL IO. (See
280

Y

@

6]

c

ry [m
421

ro
y—

t

FESET operations of OUT_FILE to IN_FILE are supported but
RESET operations of IN FILE to OUT_FILE are not supported
for SEQUENTIAL_IO. (See test CE2102G.)

SET and DELETE operations are  supported for DIRECT_IO
with the exceptions that RESET from IN_FILE to _OUT_FILE

! o IN_FILE to INOUT_FILE are not allowed. (See
Foand CE2102Y.)

FISZT and DELETE cperactions are supported for text files.
T JULDLIITLLG 2 ztests), CE2104C, CE3110A, and

ial file truncates to the last

Temtovary ssguentiel files are not given names. (See test
283
cdivezz IZiles are not given names. (See test
Townorayr Tont Ziles wre unst given names. (See test
: Toon ot ivzovral Zlle can be associated witn each
Cla il 1lld niu o zeguential Iilles when reading only
Se¢e Tests IEsluTA..E 5> tests), CE2102L, CE2110B, and

inTternal file can be associated with each
‘e divect files when reading only . (See
3 tests), CE2110D and CE2111H.)

Zile can be associated with each

cuzernas flle fov tewmt files when reading only. (See tests
TEILIIALUE (S tezter, CZILZ114B, and CE3115A.)




CHAPTER 3
TEST INTFORMATION
3.1 TEST RESULTS

Version 1.10 of the ACVC comprises 3717 tests. When this compiler was
tested, 43 tests hiad been withdrawn because of test errors. The AVF
determined that 150 tests weve inapplicable to this implementation. All
inapplicable tests were processed during validation testing.
Modifications to =:the code, processing, or grading for 4 tests were
required to successfully demonstrate the test objective. (See section
3.6.)

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

3.2 SUMMARY OF TEST RESULTS BY CLASS

RESULT TEST CLASS TOTAL
A B c D E L

Passed 129 1132 2173 17 26 46 3523

Irapplicable 0 6 143 0 2 0 151

Withdra 1 2 34 0 6 0 43

ToTaL 120 11s0 2230 17 34 46 3717

(€%
1
i




3.3 SUMMARY C

(331

TEZST RESULTS BY CHAPTE

RESULT CHAPTER TOTAL
: 13 _14

)
.}
{

n
(DAY
]

[00]
O

-
[e]

’4

—

'_J

(3]

(e}

Passed Ju¥ 2.8 €21 743 172 996 162 331 137 36 252 296 275 3523
Inapplicable 3 i 13 3 C 0 4 2 0 0 0 73 46 151

Wwdrn 1 1 0 0 0 0 0 1 0 0 1 35 4 43

ro
jos
w
o
o
o
(@]
o
I
w
'.—J
t
)
O

TOTAL 166 334 137 36 253 404 325 3717

3.4 WITHDRAWN TESTS

The following 43 tests were withdrawn from ACVC Version 1.10 at the time
of this validatio

£39005G BST102E B5C300¢3 CD2AG2D CD2A63A CD2A63B
CD2a63C CD2A52D (CD2ab6a  CD2a56B CD2A66C CD2A66D
CD2a7Z2s JIZI8TIZ CD2AT3C (CDZ2AT73D  CD2A76A CD2A76B
CD24a76C CIZaToD CD2all CD2483G CD2AS4M CD2AB4N

CD2Z315C (CD2DL13 (CD50073 (CD30110 CD7105a CD7203B
CD7204B CD7205C CD72053D CE21071 CE3111C CE3301A
CE34L1B  EZBGCSC ED 3 ED7005C ED7005D ED7006C

EDV3O08D

See Appenciu D Iov the reason that each of these tests was withdrawn.

2.3 INaPflICADLI TIZSTS

Soms tesis s T arrlv to all compillers because they make use of
features that a ¢ nrilsy is noz veguired by the Ada Standard to support.
Others mav cds2r-: on the vresult o another test that 1is either
inapplicazls . ltrndra The applicabilicty of a test to an
implementaticn 13 conzidered each time a validation 1is attempted. A
test that Is inepolicadble Zor cne validation attempt is not necessarily
inapplicable fov a subsequenz attempt. For this validation attempt, 150
tests were inappiicable for the reasons indicated:

C24113W. .Y (3 =zests) have source lines that exceed the VAX Ada
implemenzazion limit of 255 characters.

C327024 ard 3323017 (2 tests) are not applicable because this
implementation supportis no precdefined type SHORT_FLOAT.




C45521M..P and .. ( & tests) are not applicable because
this implementation does not support the particular fixed point
base tvpes reqguired by these cests,

C45231C. C453C-C, (C=-3302C, C43303C, (€45504C, C45504F, C45611cC,
Cas5613C. C456140, 435310, ©43632C, BS52004D, C55B07A, B55B09C,
D7L0LF 10 tescts) are not apyrlicable because this

BE6OOLW, :nd Z e
implementation does ot support a predefined type LONG_INTEGER.

BEEDO1Y is not applicable because this implementation supports no
predefined fixed-point tvpe other than DURATION.

C86C01F is not applicable because, for this implementation, the
package TEXT_IC 1is dependent upon package SYSTEM. This test
recompiles package SYSTEM, making package TEXT_I0, and hence

falaal

package RIEPORT, obsolete.

B9100iH 1is mno:t applicable because this implementation does not
support address clauses for task entries (AI-325). Typically, the
addoess of the code to be executed when an interrupnt occurs is
stored in vector at some particular memory location.
However, zﬂb svstem uses asynchronous system trap (or
iierrupt.  The ASTs receive dynamically the
3 ed when an interrupt occurs as a
tine when a service is requested.

C960058 is not appiicable because there are no values of type
DURATION'BA5E that ave outside the range of DURATION.

CD10C9C., <CD2a4la, (CD2ALLB, CD2A4LLE, C€D2A442a, CD2A42B, CD2A42C,
CD2A42D, CD24=2E. TD2aL2F . (CD2a42G, CD2A42H, CD2a42I, and CD2A42J
(14 teszs) ave noc apriicable because this implementation does not
; : zud‘or exponent lengths for floating

SUpoDCrT

:DO-T.': T

applicable because
erived fived point
mocel numbers are

CLoAalol. ClLoslon, JLIsLlo. JDCLAZTIH, CL2aI4C, CIDRALSS and CD2A54H (
PRI auce <these tests contain size
egal for certain derived fixed-
lar base type selected by the

1D, CD2A61F, CDZ2A61H, CD2A61I,
£2A, CD2A628, CD2A62C, CD2A64LA,
A, CD2AG5B, CD2A6I”, _.nd CD24ESD
because this implementation does not
length clause for an array type.

2.7
20




CD2A71a, <CDIAT7LB, CD2aA71C, CD2A71D, CD2A72A, CD2A72B, CD2A72C,
CD2A72D, CD2A74A, CD2A74B, CD2A74C, CD2A74D, CD2A75A. CD2A75B,
CD2A75C, and CD2A75D (16 =tests) are not applicable because this
implementation does not support packing by means of a length clause
for a record tvpe.

CD2A84B. <C2Ia9iC, CD2a8«D., CD2AB4E, CD2A84F, CD2A84G, CD2ASB4H,
CD2AB4T, CL.lad4il, and CD2A84L (10 tests) are not applicable because
this implemenzation does not support biased pointer
representations.

CD2B1SB is unot applicable because the LRM 13.7.2(12) states that
T'STORAGE_SIZE for an access type or subiype T "yields the total
number of stovage units reserved for the collection associated with
the base type of T." The meaning of "total number of storage units
reserved" Is open to interpretation and it is possible for an
implementation to return one of two values: the number of bytes
requested (and reserved) or the number of bytes actually allocated.

This compileyr implements the former.

CE2102D 1is twmot applicable because this implementation supports
CREATE with IN_FILE mode for SEQUENTIAL_IO.

E2102Z 1s 10t app.icable because this implementation supports
CREATE wicth OUT FILE mode for SEQUENTIAL_IO.

CE2102F is mnot applicable because this implementation supports
CREATE with INOUT_FILE mode for DIRECT_IO.

CE21021 is not applicable because this implementation supports
CREATE with IN FILE mode for DIRECT_IO.

this implementation supports

this implementation supports OPEN

applicable because this implementation supports

e
e
‘I

N

CE2102S 1isg not applicable because this implementation supports
RESET wich IL0UT FILE wode for DIRECT_IO.




CE21C2T is no:t applicashlie because this implementation supports OPEN
with IN FILE mode for DIRECT 10.

this implementation supports

CEZLO2V 15 not applicable because this implementation supports OPEN
with OUT FILE wode fer DIRECT 10,

¢ applicable because this implementation supports
RESET wich OUT_FILE mode £cxr DIRECT_IO.

CE210za is

arpricable because CREATE with IN_FILE mode 1is not
supporced bv is

inplementation for SEQUENTIAL_IO.

CEZL105B is inapplicable because CREATE with IN_FILE mode is not
supported by this implementation for DIRECT_IO.

CE2:107B CEIZ21CTE, CE2107¢, CE2107L, CE2110B, CE2110D, CE2111H,
CE3111B, <CE3111D, CE2111E, CE2114B, and CE3115A (12 tests) are not
applicable hecause this implementation does not allow more than one
associaticn for OUT FILE cr INOUT_FILE in combination with mode
TN_FILD or auncibier wode OUT_FILE or INOUT_FILE (mixed readers and
writers o~r : unless a non-default FORM string is
speciiied. ion is raised when multiple access is
atterpred

CEZL(77Z, <2E221 72, CE2107H, CE2108B, CE2108D, and CE3112B (6 tests)
a1 ) . this implementation does not support
the NAME function raises USE_ERIOR if
zhe terms of AI-00046.

CL_oLLLT zve neT app.icable because this implementation
Lot The wode of the file to be changed from IN_FILE to

S o aTrlisinle hezou this implementation does not
i chul 20 with unconstrained record
¢ ls specified in the FORM
iils instantiation is rejected

this implementation supports

“his implementation supports

because this implementation supports




CE3102J is not applic
with IN FILE modle,

ble because this implementation supports OPEN

Q}

CE3102K is not applicahle hecause this implementation supports OPEN
with OUT_rILE mode.

CE3109A is inapplicable becsuse text file CREATE with IN_FILE mode

Iy
is not supporzed bv thils lumplewsrzation.

EE23401D &and EE2-0LG are no: applicable because this implementation
does not suppor:t the instantiation of DIRECT_IO with unconstrained
record tvpes unless a maximum element size is specified in the FOFM
parameter of the CREATE procedure. This instantiation is rejected
by this compiler.

3.6 TEST, PROCESSING., AND EVALUATION MODIFICATIONS

It is expected thar some tests will require modifications of code,
processing, or e¢valuation in order to compensate for legitimate
implemenzation tehavior. dodifications are made by the AVF in cases
where legitimace imp tion behavior prevents the successful
completion of an <Jotherwise) appl 1cable test. Examples of such
modificacions Includs: adding Lengti: clause to alter the default size
of a collection: spli i Class B test into subtests so that all
errors are ceteccted; and confirming that messages produced by an
executable tes: demonstrate conforming behavior that was not anticipated

by the test (such as raising onc exception instead of another).

thac library units can be named
£ virorment. There is no
‘lpenden:;v; however, if they are
librarvy in the order named, then
) ;uﬁcflon bodv named

STACK that is coded so that it

Vad v e o - . . -

reeds €25 “vooos Lolal wiorage.  Tous, it allows the maximum
number : - in a given amount of memory. The
VAN /UHS mits the number of frames that an
excerpci frames; beyond that limit the
run-time progr is assumed to be corrupted and
the progu ls aborzed abrnormallv.,  execution of the program using

wotas Twvpically results in more than 65,53°%
‘ inaction when STORAGE_ERROR is then
‘n the normal batch command test
d so that the test was executed




in a meore limited address space.

C34006D checits that a derived type inherits various properties from
the pavrenc; the 'SIZE attribute 1is used in the tests under
assumptions tl.at ave not fully supported by the Ada standard, and
are subicct o ARG veview, Thus, an implementation is ruled to
have passed These Tests if the result (REPORT.RESULT) is PASSED, or

£ : ILED and the sole cause of failure is indicated

ATY

by the particular output of RIPORT.FAILED below:
C32005D:  "INCORRECT OBJECT’'SIZE"

This implewenzation revorts the above message and only the above

3.7 ADDITICNAL TESTING IUFCRNMATION

3.

~J
}—
23]

PR :
revaLication

¢t of test results for ACVC Version 1.10
on 2.0 compiler was submitted to the AVF by
Analvsis of these results demonstrated that

Prior to walidazien, a

produced bv the V.
the applicant for ool

the compilel . applicable tests, and the compiler
exhibited tle cupootod ! lox 1 inapplicable tests.

Ada Version 2.0 compiler using ACVC Version 1.1C was
ceam from the AVF. The configuration
formed is described by the following

Hoss cemuator
HesT cpevaTing g osTow
S 2.0
S T
b P - T - TN Rgpe ~ P S - : 21
SanTire Ivsion JAMELN in combinaticn widh

VAXELN Ada

linred via RC-25 REMOVABLE DISK.

taken on-site by the validation
use of implementation-specific
er. o the magnetic tape. Tests
lidation testing were included




TEST INFORMLTI X

The conterts oI the nagnetic Tape were loaded directly onto the host
computer. wiver T es were loaded to disk, the full set of

d onn che VAX 8800, then all executable
u 8800 wvia RC-25 REMOVABLE DISK and
e host computer.

tests was

The compiler wa: Tesivd using coumand scripts provided by Digital
Equipment oy vatd reviewed by the validation team. The compiler
was tested usling The lowing option settings. See Appendix E for a
complete listing of i ompiler cptions for this implementation.

nd executed using a single computer. Test
d iocb logs were captured on magnetic
The listings examined on-site by the

an

vonirve and was completed on
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Digital Equipment <Corporation 1is <currently engaged in an
validation and has submitted the following declaration
conformance concerning VAX Ada.

Declaration of Conformance

Compiler Implementer:
Digital Equipment Corporation

Ada Validation Facility:
National Institute of Standards and Technology

Ada Compiler Vvalidation Capability Version: 1.10
Base Configuration:
Compiler: VAX Ada Version 2.0
Host Configuration:
VAX 8800 (under VMS, Version 5.0)
Target Configuration:
VAX 8800 (under VMS, Version 5.0)

MicroVAX II (under VAXELN Toolkit, Version 3.2
in combination with VAXELN aAda, Version 2.0)

Ada

of




Declaration or Conformance

Derived Compiler Registration:
Compiler: VAX Ada Version 2.0
Host Configurations:

MicrovaxX I

MicroVAX 11

Microvax 2000

Microvax 3500

MicrovaX 3600

vAXstation II

VAXstation 2000

vaXstation 3200

VAXstation 3500

VAXstation 8000

VAXserver 3500

VAXserver 3600

VAXserver 3602

VAXserver 6210

VAXserver 6220

VAX-11/730

VAX-11,/750

VAX-11/780

VAX-11,/785

VAX 6210

VAX 6220

VAX 6220

VAX 6240

VA R200

VAX 8250

VAX 8300

VAX 8350

VAX 8500

VAX 8530

VAX 8550

VAX 8600

VAX 8650

vaX 8700

VAX 8800 (base configuration)

VAX 8810

VAX 8820

VAKX 8830

VAX 8840

VAX 8842

VAX 8974

VAX 8978

Raytheon Military VAX Computer Modc!
(all under VMS, Version 5.0

[ 9]
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Declaration of Conformance

Target Configuration:
Same software and configurations as Host;
And the following VAXELN configurations

MicrovaX 1
MicrovaX II
Microvax 2000
MicrovaX 3500
MicrovaX 3600
IVAX 620
IVAX 630
rtVAX 1000
rtVAX 3200
rtVAX 3500
rtvaX 3600
rtVAX 8550
rtVAX 8700
KA620
KA800
VAX-11,/725
VAX-11/730
VAX-11,/750
VAX 6210
VAX 6220
VAX 6230
VAX 6240
vaX 8500
vax 8530
VAX 8550
VAX 8700
vaX 8800
VAX 8810
VAX 8820
(all under VAXELN Toolkit, Version 3.2 in
combination with VAXELN Ada, Version 2.0)




|

Declaration of Conformance

All of the processors listed above, including MicroVAX, VAXstation,
and VAXserver systems, are members of the VAX family. The VAX
family includes multiple hardware/software implementations of the
same instruction set architecture. All processors of the VAX family
together with the VMS operating system provide an identical  wuser
mode instruction set execution environment and need not be
distinguished for purposes of validation. Similarly, all VAX family
processors supported as VAXELN Toolkit targets provide an identical
user mode instruction set execution environment.

The Military VAX Computer Model 860 is an implementation of the VAX
architecture that 1is manufactured by Raytheon Corporation. This
implementation has been tested by Digital Equipment Corporation for
conformance with the VAX Architecture Standard and provides a user
mode instruction set environment that is identical to other members
of the vAX family.

The identical VAX Ada compiler is wused on all hosts, and the
compiler has no knowledge of the particular VAX model on which it is
being executed. Further, the compiler generates identical code for
all targets. Thus, the <code generated on any VAX host can be
executed without modification on any of the VAX targets listed
above.

All of the configurations 1listed wunder the derived compiler
registration section above are eqguivalent to the base configuration.
That is, all applicable ACVC Version 1.10 tests could be correctly
compiled and executed on any of the configurations listed.

15 February 1989

' o
Bill Keating
Senior Group Manager
Software Development Technologies




APPENDIX B

APPENDIX F OF THE Ada STANDARD

The only allowved implementation dependencies correspond to
implementaticn-dependent pragmas, to certain machine-dependent
conventions a3 wmentioned in chapter 13 of the Ada Standard, and to
certain allowed vrestvrictions on representation clauses. The
implemenctation-dependent characteristics of the VAX Ada Version 2.0
compiler, as described in this Appendix, are provided by Digital
Equipment Corporation. Unless specifically noted otherwise, references
in this appendix are to compiler documentation and not to this report.
Implementation-specific portions of the package STANDARD, which are not
a part of appendis F, are:

package STANDARD is

type INTEGER is range -2147483648..2147483647;

type SHORT INTECER is vange -32768..32768;
type SHORT_SHTRT_INTECGER is range -128 .127;
type FLOAT 1s digics 6 range -1.70141E+38..1.70141E+38;
type LONG_FL2AT Is digits 15 rang
-8.0884636742312E+307..8.988465674312E+307;
type LONG_LONC FLOAT is digits 33 range
-3 .C486374767851L588254287966331400E+4931.
5.94865747678625688254287966331400E+4931;

type DUPATICN is delza 1.0E-4 range -131072.0..131071.9999;

end STALLALL:

45}
'
[




APPENDIX B

APPENDIX F OF THE ADA STANDARD

The only allowed implementation dependencies correspond to
implementation-dependent pragmas, to certain machine-dependent
conventions as mentioned in chapter 13 of ANSI/MIL-STD-1815A-1983,
and to certain allowed restrictions on representation classes. The
implementation-dependent characteristics are described in the
following sections which discuss topics one through eight as stated
in Appendix F of the Ada Language Reference manual
(ANSI/MIL-STD-1815A). Two other sections, package STANDARD ancd file
naming conventions, are also included in this appendix.

Portions of this section refer to the following attachments:
1. Attachment 1 - Implementation-Dependent Pragmas

2. Attachment 2 - VAX Ada Appendix F

(1) Implementation-Dependent Pragmas

See Attachment 2, Section F.1l and Attachment 1.

(2) Implementation-Dependent Attributes

Name Type
P’AST_ENTRY The value of this attribute is of type

SYSTEM.AST_ HANDLER.

P'BIT The value of this attribute is of type
universal integer.

P'MACHINE SIZE The value of this attribute is of type
universal integer.

B-1




(3)

(4)

(5)

(6)

(7)

(8)

APPENDIX F OF THE ADA STANDARD

P’NULL_PARAMETER The value of this attribute is of type
P.
P’'TYPE_CLASS The value of this attribute is of type

SYSTEM.TYPE_CLASS.

Package SYSTEM

See Attachment 2, Section F.3.

Representation Clause Restrictions

See Attachment 2, Section F.4.

Conventions

See Attachment 2, Section F.6.

Address Clauses

See Attachment 2, Section F.7.

Unchecked Conversions

See Attachment 2, Section F.5.

Input-Output Packages

SEQUENTIAL_IO Package

SEQUENTIAL I0 can be instantiated wi*th any f£file
type, 1including an wunconstrained array type or an
unconstrained record type. However, input-output
for access types is erroneous.

VAX Ada provides full support for SEQUENTIAL IO,
with the following restrictions and clarifications:

l. VAX Ada supports modes IN_FILE and OUT_FILE for
sequential input-output. However, VAX Ada does
not allow the <creation of a file of mode
IN FILE.




APPENDIX F OF THE ADA STANDARD

2. More than one internal file can be associated
with the same external file. However, with
default FORM strings, this is only allowed when
all internal files have mode IN FILE (multiple
readers). If one or more internal files have
mode OUT_FILE (mixed readers and writers or
multiple writers), then sharing can only be
achieved using FORM strings.

3. VAX Ada supports deletion of an external file
which 1is associated with more than one internal
file. 1In this case, the external file becomes
immediately unavailable for any new
associations, but the current associations are
not affected; the external file is actually
deleted after the last association has been
broken.

4. VAX Ada allows resetting of shared files, but an
implementation restriction does not allow the
mode of a file to be changed from IN_FILE to
OUT FILE (an amplification of accessing
privileges while the external file is being
accessed).

DIRECT_IO Package
type CNT is range 0 .. 2147483647;
TEXT_I0 Package

type CNT is range 0 .. 2147483647;
subtype FIELD is INTEGER range 0 .. 2147483647;

LCW_LEVEL_1IO

Low-level input-output is not provided.
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(9) Package STANDARD

type
type
type

INTEGER is range -2147483648 .., 2147483647;
SHORT_INTEGER is range -32768 .. 32767;
SHORT_SHORT_INTEGER is range -128 .. 127;

-~ type LONG_ INTEGER is not supported

type
type
type

FLOAT is d1glts 6;
LONG_FLOAT is dlglts 15;
LONG LONG FLOAT is digits 33;

-~ type SHORT_FLOAT is not supported

type

(10) File Names

DURATION is delta 1.0E-4
range -131072.0 .. 131071.9999;

File names follow the conventions and restrictions of
target operating system.

the




ATTACHMENT 1

Predefined Language Pragmas

2

This annex defines the pragmas LIST, PAGE, and OPTIMIZE, and
summarizes the definitions given elsewhere of the remaining language-

defined pragmas.

The VAX Ada pragmas IDENT and TITLE are also defined in this annex.

Pragma
AST_ENTRY

CONTROLLED

Meaning

Takes the simple name of a single entry
as the single argument; at most one
AST_ENTRY pragma is allowed for any
given entry. This pragma must be used
in combination with the AST_ENTRY
attribute, and is only allowed after the
entry declaration and in the same task
type specification or single task as the
entry to which it applies. This pragma
specifies that the given entry may be
used to handle a VMS asynchronous
system trap (AST) resulting from a VMS
system service call. The pragma does
not affect normal use of the entry (s re
9.12a).

Takes the simple name of an access type
as the single argument. This pragma

is only allowed immediately within the
declarative part or package specification
that contains the declaration of the
access type; the declaration must occur
before the pragma. This pragma is

Predefined Language Pragmas 1-1




3 ELABORATE

EXPORT_EXCEPTION

1-2 Predefined Language Pragmas

not allowed for a derived type. This
pragma specifies that automatic storage
reclamation must not be performed

for objects designated by values of the
access type, except upon leaving the
innermost block statement, subprogram
body, or task body that encloses the
access type declaration, or after leaving
the main program (see 4.8).

Takes one or more simple names
denoting library units as arguments. This
pragma is only allowed immediately
after the context clause of a compilation
unit (before the subsequent library unit
or secondary unit). Each argument must
be the simple name of a library unit
mentioned by the context clause. This
pragma specifies that the corresponding
library unit body must be elaborated
before the given compilation unit. If the
given compilation unit is a subunit, the
library unit body must be elaborated
before the body of the ancestor library
unit of the subunit (see 10.5).

Takes an internal name denoting an
exception. and optionally takes an
external designator (the name of a VMS
Linker global symboi), a form (ADA

or VMS}, and a code (a static integer
expression that is interpreted as a VAX
condition ccde) as arguments. A code
value must be specified when the form
is VMS (the default if the form is not
specified). This pragma is only allowed
at the place of a declarative item, and
must apply to an exception declared by
an earlier declarative item of the same
declarative part or package specification;
it is not allowed for an exception
declared with a renaming declaration.
This pragma permits an Ada exception
to be handled by programs written in
nther VAX languages (see 13.9a.3.2).




EXPORT_FUNCTION

EXPORT_OBJECT

Takes an internal name denoting a
function, and optionally takes an external
designator (the name of a VMS Linker
global symbol), parameter types, and
result type as arguments. This pragma is
only allowed at the place of a declarative
item, and must apply to a function
declared by an earlier declarative item
of the same declarative part or package
specification. In the case of a function
declared as a compilation unit, the
pragma is only allowed after the function
declaration and before any subsequent
compilation unit. This pragma is not
allowed for a function declared with a
renaming declaration, and is not allowed
for a generic function (it may be given
for a generic instantiation). This pragma
permits an Ada function to be called
from a program written in another VAX
language (see 13.9a.1.4).

Takes an internal name denoting an
object, and optionally takes an external
designator (the name of a VMS Linker
global symbol) and size designator (a
VMS Linker global symbol whose value
is the size in bytes of the exported
ohiect) as arouments. This pragma 1s
only allowed at the place of a declarative
item at the outermost level of a library
package specification or body, and
must appiy to a variabie declared by
an earlier declarative item of the same
package specification or body: the
variabie must be of a type or subtype
that has a constant size at compile time.
This pragma is not allowed for objects
declared with a renaming declaration,
and is not allowed in a generic unit.
This pragma permits an Ada object to
be referred to by a routine written in
another VAX language (see 13.92.2.2).

Pregefined Language Pragmas 1-13
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EXPORT_PROCEDURE

EXPORT_VALUED_PROCEDURE

Predefined Language Pragmas

Takes an internal name denoting a
procedure, and optionally takes an
external designator (the name of a VMS
Linker global symbol) and parameter
types as arguments. This pragma is only
allowed at the place of a declarative
item, and must apply to a procedure
declared by an earlier declarative

item of the same declarative part or
package specification. In the case of

a procedure declared as a compilation
unit, the pragma is only allowed after
the procedure declaration and before
any subsequent compilation unit. This
pragma is not allowed for a procedure
declared with a renaming declaration,
and is not allowed for a generic
procedure (it may be given for a generic
instantiation). This pragma permits an
Ada routine to be called from a program
written in another VAX language (see
13.9a.1.4).

Takes an internal name denoting a
procedure, and optionally takes an
external designator (the name of a VMS
Linker global symbol) and parameter
types as arguments. This pragma is only
allowed at the place of a declarative
itern, and must apply to a procedure
declared by an earlier declarative

item of the same declarative part or
package specification. In the case of

a procedure declared as a compilatior
unit, the pragma is only allowed after
the procedure declaration i.nd before
anv subsequent compilation unit. The
first (or only) parameter of the procedure
must be of mode out. This pragma is not
allowed for a procedure declared with a
renaming declaration and is not allowed
for a generic procedure (it may be given
for a gener:- instantiation). This pragma
permits an Ada procedure to behave as




IDENT

IMPORT_EXCEPTION

IMPORT_FUNCTION

a function that both returns a value and
causes side effects on its parameters
when it is called from a routine written
in another VAX language (see 13.9a.1.4).

Takes a string literal of 31 or fewer
characters as the single argument. The
pragma IDENT has the following form:

pragma IDENT (s:ring_literal);

This pragma is allowed only in the
outermost declarative part or declarative
items of a compilation unit. The given
string is used to identify the object
module associated with the compilation
unit in which the pragma IDENT occurs.

Takes an internal name denoting an
exception, and optionally takes an
external designator (the name of a
VMS Linker global symbol), a form
(ADA or VMS), and a code (a static
integer expression that is interpreted as
a VAX condition code) as arguments.
A code value is allowed only when the
form is VMS (the default if the form

is not specified). This pragma is only
allowed at the place of a declarative
item, and must apply to an exception
declared by an earlier declarative item
of the same declarative part or package
specification: it is not aliowed for an
exception declared with a renaming
declaration. This pragma permits a
non-Ada exception fmost notably. a VAY
condition) to be handied by an Ada
program (see 13.9a.3.1).

Takes an internal name denoting a
function, and optionally takes an external
designator (the name of a VMS Linker
global symbol), parameter types. result
tvpe, and mechanism as arguments. The
pragma INTERFACE must be used with
this pragma (see 13.9). This pragma is
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IMPORT_OBJECT

IMPORT_PROCEDURE

1-6 Predefined Language Pragmas

only allowed at the place of a declarative
item, and must apply to a function
declared by an earlier declarative item
of the same declarative part or package
specification. In the case of a function
declared as a compilation unit, the
pragma is only allowed after the function
declaration and before any subsequent
compilation unit. This pragma is allowed
for a function declared with a renaming
declaration; it is not allowed for a
generic function or a generic function
instantiation. This pragma permits a
non-Ada routine to be used as an Ada
function (see 13.9a.1.1).

Takes an internal name denoting an
object, and optionally takes an external
designator (the name of a VMS Linker
global symbol) and size (a VMS Linker
global symbol whose value is the size
in bytes of the imported obtject) as
arguments. This pragma is only allowed
at the place of a declarative item at the
outermost level of a library package
specification or body, and must apply
to a variable declared by an earlier
declarative item of the same package
specification or body; the variable
must be of a type or subtype that has

a constant size at compile time. This
pragma is not allowed for objects
declared with a renaming declaration,
and is not allowed in a generic unit. This
pragma permits storage declared in a
non-Ada routine to be referred to by an
Ada program (see 13.9a.2.1).

Takes an internal name dencting a
procedure, and optionally takes an
external designator (the name of a
VMS Linker global symbol) parameter
types, and mechanism as arguments.
The pragma INTERFACE must be
used with this pragma (see 13.9). This
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IMPORT_VALUED_PROCEDURE

INLINE

pragma is only allowed at the place

of a declarative item, and must apply

to a procedure declared by an earlier
declarative item of the same declarative
part or package specification. In the case
of a procedure declared as a compilation
unit, the pragma is only allowed after
the procedure declaration and before
any subsequent compilation unit. This
pragma is allowed for a procedure
declared with a renaming declaration; it
is not allowed for a generic procedure
or a generic procedure instantiation.
This pragma permits a non-Ada routine
to be used as an Ada procedure (see
13.9a.1.1).

Takes an internal name denoting a
procedure, and optionally takes an
external designator (the name of a

VMS Linker global symbol), parameter
types, and mechanism as arguments.
The pragma INTERFACE must be

used with this pragma (see 13.9). This
pragma is only allowed at the place

of a declarative item, and must apply

to a procedure declared by an earlier
declarative item of the same declarative
part or package specification. In the case
of a procedure declared as a compilation
unit, the pragma is only allowed after
the procedure declaration and before
any subsequent compilation unit. The
first (or only) parameter of the procedure
must be of mode out. This pragma

is allowed for a procedure declared

with a renaming declaration; it is not
allowed for a generic procedure. This
pragma permits a non-Ada routine that
returns a value and causes side effects
on its parameters to be used as an Ada
procedure (see 13.9a.1.1).

Takes one or more names as arguments;
each name is either the name of a
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subprogram or the name of a generic
subprogram. This pragma is only
allowed at the place of a declarative
item in a declarative part or package
specification, or after a library unit in a
compilation, but before any subsequent
compilation unit. This pragma specifies
that the subprogram bodies should be
expanded inline at each call whenever
possible; in the case of a generic
subprogram, the pragma applies to calls
of its instantiations (see 6.3.2).

Takes one or more names as arguments;
each name is either the name of a
generic declaration or the name of an
instance of a generic declaration. This
pragma is only allowed at the place

of a declarative item in a declarative
part or package specification, or after a
library unit in a compilation, but before
any subsequent compilation unit. Each
argument must be the simple name of
a generic subprogram or package, or a
(nongeneric) subprogram or package,
declared by an earlier declarative item
of the same declarative part or package
specification. This pragma specifies that
inline expansion of the generic template
is desired for each instantiation of the
named generic declarations or of the
particular named instances; the pragma
does not apply to calls of inst:nces of
generic subprograms (see 12.1a).

Takes a language name and a
subprogram name as arguments. This
pragma is allowed at the place of a
declarative item, and must apply in

this case to a subprogram declared by
an earlier declarative item of the same
declarative part or package specification.
This pragma is also allowed for a library
unit; in this case the pragma must appear
after the subprogram declaration, and




LIST

LONG_FLOAT

MAIN_STORAGE

before any subsequent compilation unit.
This pragma specifies the other language
(and thereby the calling conventions)
and informs the compiler that an

object module will be supplied for the
corresponding subprogram (see 13.9).

In VAX Ada, the pragma INTERFACE
is required in combination with the
pragmas IMPORT_FUNCTION,
IMPORT_PROCEDURE, and IMPORT._
VALUED_PROCEDURE when any of
those pragmas are used (see 13.9a.1).

Takes one of the identifiers ON or OFF
as the single argument. This pragma is
allowed anywhere a pragma is allowed.
It specifies that listing of the compilation
is to be continued or suspended until a
LIST pragma with the opposite argument
is given within the same compilation.
The pragma itself is always listed if the
compiler is producing a listing.

Takes either D_FLOAT or G_FLOAT
as the single argument. The default is
G_FLOAT. This pragma is only allowed
at the start of a compilation, before

the first compilation unit (if any) of

the compilation. It specifies the choice
of representation to be used for the
predefined type LONG_FLOAT in the
package STANDARD., and for floating
point type declarations with digits
specified in the range 7..15 (see 3.5.7a).

Takes one or two nonnegative static
simple expressions of some integer
type as arguments. This pragma is only
allowed in the outermost declarative
part of a library subprogram; at most
one such pragma is allowed in a library
subprogram. It has an effect only when
the subprogram to which it applies is
used as a main program. This pragma
causes a fixed-size stack to be created
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for a main task (the task associated with
a main program), and determines the
number of storage units (bytes) to be
allocated for the stack working storage
area or guard pages or both. The value
specified for either or both the working
storage area and guard pages is rounded
up to an integral number of pages. A
value of zero for the working storage
area results in the use of a default size; a
value of zero for the guard pages results
in no guard storage. A negative value for
either working storage or guard pages
causes the pragma to be ignored (see
13.2b).

Takes a numeric literal as the single
argument. This pragma is only allowed
at the start of a compilation, before

the first compilation unit (if any) of the
compilation. The effect of this pragma is
to use the value of the specified numeric
literal for the definition of the named
number MEMORY_SIZE (see 13.7).

Takes one of the identifiers TIME

or SPACE as the single argument.

This pragma is only allowed within a
declarative part and it applies to the
block or bedy enclosing the declarative
part. It specifies whether time or space
is the primary optimization criterion.

In VAX Ada, this pragma s only allowed
immediately within a declarative part of
a body declaration.

Takes the simple name of a record or
array type as the single argument. The
allowed positions for this pragma, and
the restrictions on the named type,
are governed by the same rules as for
a representation clause. The pragma
specifies that storage minimization
should be the main criterion when
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PAGE

PRIORITY

PSECT_OBJECT

SHARED

selecting the representation of the given
type (see 13.1).

This pragma has no argument, and is
allowed anywhere a pragma is allowed.
It specifies that the program text which
follows the pragma should start on a
new page (if the compiler is currently
producing a listing).

Takes a static expression of the
predefined integer subtype PRIOKRITY as
the single argument. This pragma is only
allowed within the specification of a task
unit or immediately within the outermost
declarative part of a main program. It
specifies the priority of the task (or tasks
of the task type) or the priority of the
main program (see 9.8).

Takes an internal name denoting an
object, and optionally takes an external
designator (the name of a program
section) and a size (a VMS Linker global
symbol whose value is interpreted as the
size in bytes of the exported/imported
object) as arguments. This pragma is
only allowed at the place of a declarative
item at the outermost level of a library
package specification or body, and must
apply to a variable declared by an earlier
declarative item of the same package
specification or bodyv: the variable

must be of a type or subtype that has

a constant size at compile time. This
pragma is not allowed for an object
declared with a renaming declaration,
and is not allowed in a generic unit. This
pragma enables the shared use of objects
that are stored in overlaid program
sections (see 13.9a.2.3).

Takes the simple name of a variable as
the single argument. This pragma is
allowed only for a variable declared by
an object declaration and whose type
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is a scalar or access type; the variable
declaration and the pragma must both
occur (in this order) immediately within
the same declarative part or package
specification. This pragma specifies that
every read or update of the variable

is a synchronization point for that
variable. An implementation must
restrict the objects for which this pragma
is allowed to objects for which each of
direct reading and direct updating is
implemented as an indivisible operation
(see 9.11).

Takes one or more names as arguments;
each name is either the name of a
generic declaration or the name of an
instance of a generic declaration. This
pragma is only allowed at the place

of a declarative item in a declarative
part or package specification, or after a
library unit in a compilation, but before
any subsequent compilation unit. Each
argument must be the simple name of
a generic subprogram or package, or a
(nongeneric) subprogram or package,
declared by an earlier declarative item
of the same declarative part or package
specification. This pragma specifies
that generic code sharing is desired for
each instantiation of the named generic
declarations or of the particular named
instances (see 12.1b).

Takes a numeric literal as the single
argument. This pragma is only allowed
at the start of a compilation, before

the first compilation unit (if any) of the
compilation. The effect of this pragma is
to use the value of the specified numeric
literal for the definition of the named
number STORAGE_UNIT (see 13.7).

In VAX Ada, the only argument allowed
for this pragma is 8 (bits).
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SUPPKESS

SUPPRESS_ALL

SYSTEM_NAME

Takes as arguments the identifier of a
check and optionally also the name of
either an object, a type or subtype, a
subprogram, a task unit, or a generic
unit. This pragma is only allowed
either immediately within a declarative
part or immediately within a package
specification. In the latter case, the
only allowed form is with a name that
denotes an entity (or several overloaded
subprograms) declared immediateiy
within the package specification. The
permission to omit the given check
extends from the place of the pragma
to the end of the declarative region
associated with the innermost enclosing
block statement or program unit. For a
pragma given in a package specification,
the permission extends to the end of the
scope of the named entity.

If the pragma includes a name, the
permission to omit the given check is
further restricted: it is given only for
operations on the named object or on
all objects of the base type of a named
type or subtype; for calls of a named
subprogram; for activations of tasks of
the named task type: or for instantiations
of the given generic unit (see 11.7).

This pragma has no argument and is
only allowed following a compilation
unit. This pragma specifies that all run-
time checks in the unit are suppressed
{see 11.7).

Takes an enumeration literal as the single
argument. This pragma is only allowed
at the start of a compilation, before

the first compilation unit (if any) of the
compilation. The effect of this pragma

is to use the enumeration literal with

the specified identifier for the definition
of the constant SYSTEM_NAME. This
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pragma s oniy aliowed if the speciticd
identifier corresponds to one of the
literals of the type NAME declared in the
package SYSTFM (see 13.7).

Takes the simple name of a tas} type
and a static expression of some integer
type as arguments. This pragma is
allowed anywhere that a task storage
specification is allowed; that is, the
declaration of the task type to which the
pragma applies and the pragma must
both occur (in this order) immediately
within the same declarative part, package
specification, or task specification. The
effect of this pragma is to use the value
of the expression as the number of
storage units (bytes) to be allocated as
guard storage. The value is rounded up
to an integral number of pages: a value
of zero results in no guard storage; a
negative value causes the pragma to be
ignored (see 13.2a).

Takes a static expression of the
predefined fixed point type DURATION
(in package STANDARD) as the single
argament. This pragma is only allowed
in the outermost declarative part of a
library subprogram, and at most one
such pragma is allowed in a library
subprogram. It has an effect only when
the subprogram to which it apptlies is
used as a main program. This pragma
specifies the nominal amount of elapsed
time permitted for the execution of a task
when other tasks of the same priority are
also eligible for execution. A positive,
nonzero value of the static expression
enables round-robin scheduling for all
tasks in the subprogram: a negative or
zero value disables it (see 9.8a).




TITLE

VOLATILE

Takes a title or a subtitle string, or both,
in either order, as arguments. The
pragma TITLE has the following form:

pragas TITLE (titling-option
[.titling-option]);

titling-option :=
[TITLE =>] string_literal
| [SUBTITLE =>] string_literal

This pragma is allowed anywhere a
pragma is allowed: the given strings
supersede the default title and/or subtitle
portions of a compilation listing.

Takes the simple name of a variable

as the single argument. This pragma

is only allowed for a variable declared
by an object declaration. The variable
declaration and the pragma must both
occur (in this order) immediately within
the same declarative part or package
specification. The pragma must appear
before any occurrence of the name of the
variable other than in an address clause
or in one of the VAX Ada pragmas
IMPORT_OBJECT, EXPORT_OBJECT,
or PSECT_OBJECT. The variable cannot
be declared by a renaming declaration.
The pragma VOLATILE specifies

that the variable may be modified
asynchronously. This pragma instructs
the compiler to obtain the value of a
variable from memory each time it is
used (see 9.11),

Pregefined Language Pragmas 1-15




ATTACHMENT 2

Implementation-Dependent Characteristics

NOTE

This appendix is not part of the standard definition of the Ada
programming language.

This appendix summarizes the implementation-dependent characteristics of
VAX Ada by presenting the following:

.

Lists of the VAX Ada pragmas and attributes.
The specification of the package SYSTFM.

The restrictions on representation clauses and unchecked type
conversions.

The conventions for names denoting implementation-dependent
components in record representation cli. uses.

The interpretation of expressions in address clauses.

The implementation-dependent characteristics of the input-output
packages.
Other implementation-dependent characteristics.

F.1 Implementation-Dependent Pragmas

VAX Ada provides the following pragmas. which are defined elsewhere in
the text. In addition. VAX Ada restricts the predefined language pragmas
INLINE and INTERFACE, and provides alternatives to the pragmas SHARED
and SUPPRESS (VOLATILE and SUPPRESS_ALL). See Annex B for a
descriptive pragma summary.

AST_ENTRY (see 9.12a).
EXPORT_EXCEPTION (see 13.92.3.2)
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e EXPORT_FUNCTION (see 13.9a.1.4).

e  EXPORT_OBJECT (see 13.9a.2.2).

e EXPORT_PROCEDURE (see 13.9a.1.4).

e EXPORT_VALUED_PROCEDURE (see 13.9a.1.4).
¢ [DENT (see Annex B).

e IMPORT_EXCEPTION (see 13.9a.3.1).

e IMPORT_FUNCTION (see 13.9a.1.1).

o IMPORT_OBJECT (see 13.9a.2.1).

e IMPORT_PROCEDURE (see 13.9a.1.1).

¢ IMPORT_VALUED_PROCEDURE (see 13.9a.1.1).
e INLINE_GENERIC (see 12.1a).

» LONG_FLOAT (see 3.5.7a).

¢  MAIN_STORAGE (see 13.2b).

e PSECT_OBJECT (see 13.9a.2.3).

e SUPPRESS_ALL (see 11.7).

* TASK_STORAGE (see 13.2a).

¢ TIME_SLICE (see 9.8a).

e TITLE (see Annex B).

e  VOLATILE (see 9.11).

F.2 Implementation-Dependent Attributes

VAX Ada provides the following attributes, which are defined elsewhere in
the text. See Annex A for a descriptive attribute summary.

e AST_ENTRY (see 2.12a).

e BIT (see 13.7.2).

e MACHINE_SIZE (see 13.7 2).

e NULL_PARAMETER (cee 13.0a 1.3}

e TYPE_CLASS (see 13.7a.2).
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F.3 Specification of the Package System

packege SYSTEN is
type NAME ts (VAX_VNS, VAXELN);

SYSTEM_NANE : constant NAME := VAX_VNS;
STORAGE_UNIT : constant := 8;
MENORY_SIZE . constant = 2%#31-1;
MAX_INT . constant = 2%231-1;
MIN_INT : constant = -(2es31);
MAX_DIGITS : constant := 33;
MAX_MANTISSA : constant = 3i;
FINE_DELTA : constant = 2.0%e(-31);
TICK . constant = 10 O=x(-2);

subtype PRIORITY is INTEGER range O .. 16;
-- Address type

type ADDRESS is private;
ADDRESS_ZERO : constant ADDRESS;

function "+" (LEFT : ADDRESS; RIGHT : INTEGER) return ADDRESS;
function "+" (LEFT : INTEGER; RIGHT : ADDRESS) return ADDRESS;
funetion "-" (LEFT : ADDRESS; RIGHT : ADDRESS) return INTEGER;
funection "-" (LEFT : ADDRESS; RIGHT : INTEGER) retura ADDRESS.

-- function "=" (LEFT, RIGHT : ADDRESS) retura BOOLEAN;
-- funetion "/=" (LEFT, RIGHT : ADDRESS) return BOOLEAN;
funetion “<* (LEFT, RIGHT : ADDRESS) return BOOLEAN;
function "<=" (LEFT, RIGHT : ADDRESS) return BOOLEAN;
function “>" (LEFT, RIGHT : ADDRESS) return BOOLEAN;
function ">=" (LEFT, RIGHT : ADDRESS) return BOOLEAN:

-- Note that because ADDRESS is a private type
-- the functioms "=" and "/=" are already available and
-- do not have to be explicitly defined

generic
type TARGET ia private;
2unction FETCH_FROM_ADDRESS (A = ADDRESS) retura TARGET,

generic
type TARGET is private;
procedure ASSIGH_TO_ADDRESS (A - ADDRESS: T - TARGET):

-- VAX Ada floating point type declarations Zor the VAX
-- hardware floating poiat data types

type F_FLOAT 18 implementation_defined
type D_FLOAT is tmplementatinn_drfined,
type G_FLOAT is tmplementatton_defined,
type H_FLOAT 18 tmplementation_defined,

Imptem~=ntaticn-Oecendent Charactensics
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type TYPE_CLASS is (TYPE_CLASS_ENUNERATION,

TYPE_CLASS_INTEGER,

TYPE_CLASS_FIXED_POINT.
TYPE_CLASS_FLOATING_POINT,

TYPE_CLASS_ARRAY,
TYPE_CLASS_RECORD,
TYPE_CLASS_ACCESS,

TYPE_CLASS_TASK,

TYPE_CLASS_ADDRESS) ;

AST handler type

type AST_HANDLER is limited private;

NO_AST_HANDLER : constant AST_HANDLER;

Non-Ada eaception

NON_ADA_ERROR : exception;

VAX hardvare-oriented types and functions

type BIT_ARRAY is array (INTEGER runge <>) of BOOLEAN;

pragma PACK(BIT_ARRAY);

subtype BIT_ARRAY_8 4i»
subtype BIT_ARRAY_18 is
sudbtype BIT_ARRAY_32 is
subtype BIT_ARRAY_64 is

type UNSIGNED_BYTE is
for UNSIGNED_BYTE'SIZE

function *“not" (LEFT

function "and" (LEFT, RI
function "or" (LEFT, RI
funetion "xor" (LEFT. RI

function TO_UNSIGNED_BYTE (X

2unction TO_BIT_ARRAY_B

type UNSIGNED_BYTE_ARRAY is array (Il

t7pe UNSIGNED _WCRD is
2or UNSIGNED_WORD'SIZE

2unction "not“ (LEFT

function “and" (LEFT, RI
funetion "or" (LEFT, RI
Zunction "xor" (LEFT, RI

function TO_UNSIGNED_WORD (X
function TO_BIT_ARRAY_16 (X

BIT_ARRAY (O

BIT_ARRAY (0 ..
. 31);

BIT_ARPAY (O

BIT_ARRAY (O ..
range 0 .. 255;

use 8;

7).
16);

63);

. UNSIGNED_BYTE) return UNSIGNED_BYTE;
GHT : UNSIGNED_BYTE) returm UNSIGHNED_BYTE,
GHT : UNSIGNED_BYTE) retura UNSIGNED_BYTE;
GHT - UNSIGNED_BYTE) return UNSIGNED_BYTE,

BIT_ARRAY_8) return UNSIGNED_BYTE,

(X : UNSIGNED_EYTE) return BIT_ARRAY_8;

range C EEEZE

use 16,

-——

TEGER range <>) of UNSIGNED_BYTE,

UNSIGNTD_WORD) return UNSIGHED_WORD:
GHT UNSIGHED_WORD) return UNSIGHED_WORD,
GHT UNSIGNEC_WORD) return UNSIGNED_WORD,
GHT : UNSIGNED_WORD) return UNSIGNED_WGORD,

BIT_ARRAY_16) return UNSIGHED_WORD;
. UNSIGNED_WORD) return BIT_ARRAY_!{86;

type UNSIGNED_WORD_ARRAY ia array (INTEGER range <>) of UNSIGNED_WORD,

typs UNSIGNED _LONGWORD is range MIN_INT

for UNSIGHNED_LONGWCRD'SI
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function
function
function
function

function

"not" (LEFT
“and" (LEFT, RIGHT
“or“

TO.BIT_ARRAY_32 (X

: UNSIGNED_LONGWORD)
© UNSIGNED_LONGWORD)
(LEFT, RIGHT :
“xor* (LEFT, RIGHT :

function TO_UNSIGNED_LONGWORD (X
return UNSIGNED_LONGWORD;

UNSIGNED_LONGWORD)
UNSIGNED_LONGWORD)

. BIT_ARRAY_32)

: UNSIGNED_LONGWORD)

type UNSIGNED_LONGWORD_ARRAY is
array (INTEGER range <>) of UNSIGNED_LONGWORD;

type UNSIGNED_QUADWORD is record

Lo
Lt

. UNSIGNED_LONGWORD;
: UNSIGNED_LONGWCRD;

end record;
for UNSIGNED_QUADWORD'SIZE use 64;

function
function
funetion
Zunction

funetion TO_UNSIGNED_QUADWORD (X
return UNSIGNED_QUADWORD;
TO_BIT_ARRAY_64 (X :

function

*not™ (LEFT

v"and" (LEFT, RIGHT
Norll
#“xor"® (LEFT, RIGHT

: UNSIGNED_QUADWORD)
: UNSIGNED_QUADWORD)
(LEFT, RIGHT :
: UNSIGNED_QUADWORD)

UNSIGNED_QUADWORD)

: BIT_ARRAY_64)

UNSIGNED_QUADWORD)

type UNSIGNED_QUADWORD_ARRAY is
array (INTEGER range <>) of UNSIGNED_QUADWGRD;

function
function
functioen

Zunction
funection

function

Teturn UNSIGNED_LONGWORD,
return UNSIGNED_LONGWORD :
return UNSIGNED_LONGWORD,
return UNSIGNED_LONGWORD,

return BIT_ARRAY_32;

-~

return UNSIGNED_QUADWORD;
return UNSIGNED_QUADWORD;
return UNSIGNED_QUADWORD;
return UNSIGNED_QUADWORD;

revurn BIT_ARRAY_64.

TO_ADDRESS (X : INTEGER) return ADDRESS;
TO_ADDRESS (X : UNSIGNED_LDNGWORD) return ADDRESS;
TO_ADDRESS (X : unwversal_integer) retura ADDRESS;

TO_INTEGER (X : ADDRESS) return INTEGER;

TO_UNSIGNED_LONGWORD (X
TO_UNSIGNED_LONGWORD (X

: ADDRESS)
- AST_HANDLER)

return UNSIGNED_LONGWORD,
return UNSIGNED _LONGWQORD,

Conventional names for

subtype UNSIGNED_ 1 is
subtype UNSIGHNED_ 2 4s
subtype UNSIGNED_3 1is
subtype UNSIGNED 4 1s
subtype UNSIGNED_ & 1is
subtype UNSIGNED € 18
subtype UNSIGHNED_7 1is
subtype UNSIGNED_8 ds
subtype UNSIGNED 9 is
subtype UNSIGNED_10 is
subtype UNSIGNED_1{ ‘s
subtype UNSIGNED 12 is
subtype UNSIGNED_13 1is

subtype U

HSIGHED_14 (s

subtype UNSIGNED_ 156 is

static subtypes of type

UNSIGNED_LONGWORD
UNSIGHED_LONGWORD
UNSIGNED _LCNGWORD
UNSIGNED_LCHGWORD
UNSIGNED LONGWGRD
UNSIGNED _LCNGWCRD
UNSIGNED_LONGWCRD
UNSIGNED_LONGWORD
UNSIGNED_ LONGWORD
UNSIGNED_LONGWORD
UNSIGHED_LONGWORD
UNSIGUED_LONGWCRD
UNSIGNED_LONGWORD
UNSIGUED_LONGWORD
UNSIGNED_LONGYORD

UNSIGNED_LONGWORD

range O 2*s 1-1
range O . 2= 2-1,
range O 2%x 2-1
range O 2% 4-1,
range O 2xx E-1
range C 2% £-1
range O 2% T-1
range O 2%= B8-1:
range O 2ee G-I,
range C 2¢=1C-1,
range O PAL SRR
range O 2+%12-1
range O 2+=13-1,
range O 2*214-1
range O 2+=15-1
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subtype UNSIGNED_ 16 is UNSIGNED_LONGWORD range O .. 2se16-1;
subtype UNSIGNED_{7 is UNSIGNED_LONGWORD range O .. 2e={7-1;
subtype UNSIGNED_18 ia UNSIGNED_LONGWORD range O .. 2e=18-1;
subtype UNSIGNED_19 is UNSIGNED_LONGWORD range O .. 2+»19-1;
subtype UNSIGNED_20 is UNSIGNED_LONGWORD range O . 2¢#20-1;
sudtype UNSIGNED_21 is UNSIGNED_LONGWORD range O . 2#s21-%;
subtype UNSIGNED_22 is UNSIGNED_LONGWORD range O .. 2es22-1;
subtype UNSIGNED_23 is UNSIGNED_LONGWORD range O .. 2s=23-1;
subtype UNSIGNED_24 is UNSIGNED_LONGWORD range O .. 2%%24-);
subtype UNSIGNED_26 is UNSIGNED_LONGWORD range O .. 2%%26-1;
aubtype UNSIGNED_26 is UNSIGNED_LONGWORD range O .. 2#+26-1i;
subtype UNSIGNED_27 is UNSIGNED_LONGWORD range O .. 2#327-1;
aubtype UNSIGNED_28 is UNSIGNED_LONGWORD range O .. 2#+28-%;
subtype UNSIGNED_20 is UNSIGNED_LONGWORD range O .. 2*=29-1;
subtype UNSIGNED_30 is UNSIGNED_LONGWORD range O .. 2##30-1;
aubtype UNSIGNED_31 is UNSIGNED_LONGWORD range O .. 2%s3i-1;

Function for obtaining global symbol values

function IMPORT_VALUE (SYMBOL : STRING) retura UNSIGNED_LONGWORD:

VAX device and process register operations

2unction READ_REGISTER (SOURCE : UNSIGNED_BYTE) retura UNSIGNED_BYTE,
function READ_REGISTER (SOURCE : UNSIGNED_WORD) return UNSIGNED_WORD;
function READ_REGISTER (SOURCE : UNSIGNED_LONGWORD) return UNSIGNED_LONGWORD;
procedure WRITE_REGISTER(SOURCE : UNSIGNED_BYTE;

TARGET : out UNSIGNED_BYTE):
procedure WRITE_REGISTER(SCURCE : UNSIGNED_WORD;

TARGET : out UNSIGHED_WORD);
procedure WRITE_REGISTER(SOURCE : UNSIGNED_LONGWORD;

TARGET : out UNSIGNED_LONGWORD);
function MFPR (REG_NUMBER : INTEGER) return UNSIGNED_LONGWORD,

MTPR (REG_NUMBER : INTEGER;
SOQURCE : UNSIGNED_LONGWORD) ;

procedurs

VAX interlocked-instruction procedures

in out BOOLEAN,
out BOOLEAN) .
in out BOCLEAN,
out BOCLEZAN),

procedure CLEAR_INTERLOCKED (BIT
OLD_VALUE -
(8IT

DLD_VALVE

procedure SET_INTERLOCKED

type ALIGUEZD_WORD s
record
VALUE
end record:
for ALIGHED_WORD use
record
at mod 2
end record,

SHORT_INTEGER:

procedurs ADD_INTERLCCKED (ADDEND in SHCRT_INTEGER,
AUGEND in out ALIGNEC _WIRD,
sigH out INTEGER) ,
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type INSQ_STATUS ts (OK_NOT_FIRST, FAIL_ND_LOCK, OK_FIRST),
type RENQ_STATUS ia (OK_NOT_EMPTY, FAIL_NO_LOCK,
OK_ENPTY, FAIL_WAS_ENPTY);

procedure INSQHI (ITEM : in  ADDRESS;
HEADER : im ADDRESS,
STATUS : out INSQ_STATUS),

procedure RENQHI (HEADER : im ADDRESS;

ITEN : out ADDRESS;
STATUS : out REMQ_STATUS);
procedure INSQTI (ITEN : im ADDRESS;

HEADER : ia ADDRESS;
STATUS : out INSQ_STATUS);

procedure RENQTI (HEADER : in ADDRESS,
ITEN . out ADDRESS;
STATUS : out REMQ_STATUS):

private
~- Not shown

end SYSTEN;

F.4 Restrictions on Representation Clauses

The representation clauses ailowed in VAX Ada are length, enumeration,
record representation, and address clauses.

In VAX Ada, a reprecentation clause for a generic formal type or a type
that depends on a generic formal type is not allowed. In addition, a
representation clause for a composite hvpe that has a component or
subcomponent of a generic formal tvpe or a type derived from a generic
formal type is not allowed.

F.5 Restrictions on Unchecked Type Conversions

VAX Ada supports the generic funcaon UNCHECKED_CONVERSION with

the following restrictions on the class of tvpes involved:

* The actual subtvpe corresponding te the formal tvpe TARGET must not

be an unconstrained arrayv tvpe.

* The actual subtvpe corresponding to the formal type TARGET must not

be an unconstrained type with discriminants

impiementaticn-Decendent Characterstics
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Further, when the target type is a type with discriminants, the value resulting
from a call of the conversion function resulting from an instantiation of
UNCHECKED_CONVERSION is checked to ensure that the discriminants
satisfy the constraints of the actual subtype.

If the size of the source value is greater than the size of the target subtype,
then the high order bits of the value are ignored (truncated); if the size of
the source value is less than the size of the target subtype, then the value is
extended with zero bits to form the result value.

F.6 Conventions for Implementation-Generated Names

Denoting Implementation-Dependent Components in
Record Representation Clauses

VAX Ada does not allocate implementation-dependent components in
records.

F.7

Interpretation of Expressions Appearing in Address
Clauses

Expressions appearing in address clauscs must be of the type ADDRESS
defined in the package SYSTEM (see 13.7a.1 and F.3). In VAX Ada, values
of type SYSTEM ADDRESS are interpreted as virtual addresses in the VAX
address space.

VAX Ada allows address clauses for variables (see 13.3).

VAX Ada does not support interrupts as defined in section 13.5.1. VAX
Ada does provide the pragma AST_ENTRY and the AST_ENTRY attribute as
alternative mechanisms for handling asynchronous interrupts from the VM S
operating svstem (see 9.12a).

F.8

2-8

Implementation-Dependent Characteristics of
Input-Output Packages

The VAX Ada predefined packages and their operations are implemented
using VAX Record Management Services (RMS) file organizations and
tacilities. To give users the maximum benefit of the underlving VAX RMS
input-output facilities, VAX Ada provides packages in addition to the
packages SEQUENTIAL_IO, DIRECT_IO, TEXT_IO. and IO_EXCEFTIONS.
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and VAX Ada accepts VAX RMS File Definition Language (FDL) statements
in form strings. The following sections summarize the implementation-

dependent characteristics of the VAX Ada input-output packages. The VAX
Ada Run-Time Reference Manual discusses these characteristics in more detail.

F.8.1 Additional VAX Ada Input-Output Packages

In addition to the language-defined input-output packages (SEQUENTIAL_
10, DIRECT_IO, and TEXT_IO), VAX Ada provides the following input-
output packages:

e RELATIVE_IO (see 14.2a.3).

¢ INDEXED_IO (see 14.2a.5).

* SEQUENTIAL_MIXED_IO (see 14.2b.4).

e DIRECT_MIXED_IO (see 14.2b.6).

¢ RELATIVE_MIXED_IO (see 14.2b.8).

* INDEXED_MIXED_IO (see 14.2b.10).

VAX Ada does not provide the package LOW_LEVEL_IO.

F.8.2 Auxiliary Input-Output Exceptions

VAX Ada defines the exceptions needed by the packages RELATIVE_IO,
INDEXED_IO, RELATIVE_MIXED_IO, and INDEXED_MIXED_IO in the
package AUX_IO_EXCEPTIONS (see 14.5a).

F.8.3 Interpretation of the FORM Parameter

The value of the FORM parameter for the OPEN and CREATE procedures
of each input-output package mav be a string whose value is interpreted as a
sequence of statements of the VAX Record Management Services (RMS) File
Definition Language (FDL), or it may be a string whose value is interpreted
as the name of an external file containing FDL statements.

The use of the FORM parameter is described for each input-output package
in chapter 14. For information on the default FORM parameters for each
VAX Ada input-output package and for information on using the FORM pa-
rameter to specify external file attributes, see the VAX Ada Rim-Time Reference
Manual. For information on FDL, see the Guide to VMS File Applications and
the VMS Fiic Depinition Language Factlity Manual.

Implementation-Dependent Charactenstics 2-9




F.8.4 Implementation-Dependent Input-Output Error Conditions

As specified in section 14.4, VAX Ada raises the following language-defined
exceptions for error conditions that occur during input-output operations:
STATUS_ERROR, MODE_ERROR, NAME_ERROR, USE_ERROR, END_
ERROR, DATA_ERROR and LAYOUT_ERROR. In addition, VAX Ada raises
the following exceptions for relative and indexed input-output operations:
LOCK_ERROR, EXISTENCE_ERROR, and KEY_ERROR. VAX Ada does not
raise the language-defined exception DEVICE_ERROR; device-related error
conditions cause the exception USE_ERROR to be raised.

The exception USE_ERROR is raised under the following conditions:

* If the capacity of the external file has been exceeded.
* In all CREATE operations if the mode specified is IN_FILE.

* In all CREATE operations if the file attributes specified by the FORM
parameter are not supported by the package.

* In all CREATE, OPEN, DELETE, and RESET operations if, for the
specified mode, the environment does not support the operation for an
external file.

* In all NAME operations if the file has no name.

* In the WRITE operations on relative or indexed files if the element in the
position indicated has already been written.

¢ In the DELETE_ELEMENT operations on relative and indexed files if the
current element is undefined at the start of the operation.

¢ In the UPDATE operations on indexed files if the current element is
undefined or if the specified key violates the external file attributes.

* Inthe SET_LINE_LENGTH and SET_PAGE_LENGTH operations on text
files if the lengths specified are inappropriate for the exterria file.

* In text files if an operation is attempted that is not possible for reasons
that depend on characteristics of the externai fiie.

The exception NAME_ERROR is raised as specified in section 14.4: bv a call
of a CREATE or OPEN procedure if the string given for the NAME parameter
does not allow the identification of an external file. In VAX Ada, the value
of a NAME parameter can be a string that denotes a VMS file specification
or a VMS logical name (ir either case, the string names an external file}. For
a CREATE procedure, the value of a NAME parameter can also be a null
string, in which case it names a temporary external file that is deleted when
the main program exits. The VAX Ada Rum-Time Reference Manual explains the
naming of external files in more detail.
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F.9 Other Implementation Characteristics

Implementation characteristics relating to the definition of a main program,
various numeric ranges, and implementation limits are summarized in the
following sections.

F.9.1 Definition of a Main Program

A main program can be a library unit subprogram under the following
conditions:

e If it is a procedure with no formal parameters. In this case, the status
returned to the VMS environment upon normal completion of the
procedure is the value 1.

e If it is a function with no formal parameters whose returned value is of a
discrete type. Tn this case, the status returned to the VMS environment
upon normal completion of the function is the function value.

* If it is a procedure declared with the pragma EXPORT_VALUED_
PROCEDURE, and it has one formal out parameter that is of a discrete
type. In this case, the status returned to the VMS environment upon
normal completion of the procedure is the value of the first (and only)
parameter.

Note that when a main function or a main procedure declared with the
pragma EXPORT_VALUED_PROCEDURE returns a discrete value whose size
is less than 32 bits, the value is zero or sign extended as appropriate.

F.9.2 Values of Integer Attributes

The ranges of values for integer tvpes declarec in the package STANDARD
are as follows:

SHORT_SHORT_INTEGER 1280027
SHORT_INTECER 232768 .0 32767
INTEGER -2137383048 L 2147383647

For the packages DIRECT_IQ), RELATIVE_IO, SEQUENTIAL_MIXED_IO.
DIRECT_MIXED_IO, RELATIVE_MIXED_IO, INDEXED_MIXED_IO, and
TEXT_IO, the ranges of values for the types COUNT and POSITIVE_COUNT
are as follows:
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COUNT 0 .. 2147483647

POSITIVE_COUNT 1.. 2147483647

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

FIELD 0 .. 2147483647

F.9.3 Values of Floating Point Attributes

F_floating value and approximate decimai equivalent

Attribute (where applicable)

DIGITS 6

MANTISSA 21

EMAX 84

EPSILON 16#0.1000_0CC#c-4
approximately 9.53674E-07

SMALL 16#0.8000_000#e-21
approximately 2.58494E-26

LARGE 16#0.FFFF_F80#e + 21
arproximately 1.93428E+25

SAFE_EMAX 127

SAFE_SMALL 16#0.1000_000#e-31
approximately 2.93874E-39

SATE_LARGE 16#0.7FFF_FC0#e + 32
approximately 1.70141E+38

FIRST -16#0.7FFF_FF8#e +32

approximately
LAST

approximately
MACHINE_RADIX

MACHINE_MANTISS .

MACHINE_EMAX
MACHINE_EMIN
MACHINE_ROUNDS

MACHINE_OVERFLOWS

-1.70141E+ 38

16#0.7FFF_FFR%e + 32
1.70141E + 38

-

24
127
-127
True

True
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D_floating value and approximate decimal equivalent

Attribute (where applicable)

DIGITS 9

MANTISSA 31

EMAX 124

EPSILON 1640.4000_0000_0000_000#e-7
approximately 9.3132257461548E-10

SMALL 16#0.8000_0000_0000_000#e-31
approximately 2.3509887016446E-36

LARGE 16#0.FFFF_FFFE_0000_000#e + 31
approximately 2.1267647922655E + 37

SAFE_EMAX 127

SAFE_SMALL 16#0.1000_0000_0000_000#e-31
approximately 2.9387358770557E-39

SAFE_LARGE 16#0.7FFF_FFFF_0000_000#e + 32
approximately 1.7014118338124E + 38

FIRST -16#0.7FFF_FFFF_FFFF_FF8se + 32
approximately -1.7014118346047E + 38

LAST 16#0.7FFF_FFFF_FFFF_FF8#e + 32

aroroximately
MACHINE_RADIX
MACHINE_MANTISSA
MACHINE_EMAX
MACHINE_EMIN
MACHINE_ROUNDS
MACHINE_OVERFLOWS

1.7014118346047E + 38
2

56

127

-127

True

True

G_floating value and approximate decimal equivalent

Attribute (where applicable)

DIGITS 15

MANTISSA 51

EMAX 204

EPSILON 1620, 3000_0000_0000_0se-12

approximatelv

8 8R17831970ME-16
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G_floating value and approximate decimal equivaient

Attribute (where applicable)

SMALL 16#0.8000_0000_0000_004e-51
approximately 1.944692274332E-62

LARGE 16#0.FFFF_FFFF_FFFF_EO#e+ 51
approximately 2.571100870814E + 61

SAFE_EMAX 1023

SAFE_SMALL 16#0.1000_0000_0000_00#e-255
approximately 5.562684636268E-309

SAFE_LARGE 16#0.7FFF_FFFF_FFFF_FQO#e + 256
approximately 8.988465674312E + 307

FIRST -16#0.7FFF_FFFF_FFFF_FC#e+256
approximately -8.988465674312E + 307

LAST 16#0.7FFF_FFFF_FFFF_FC#e+ 256

approximately
MACHINE_RADIX

MACHINE_MANTISSA

MACHINE_EMAX
MACHINE_EMIN
MACHINE_ROUNDS

MACHINE_OVERFLOWS

8.988465674312E + 307
2

53

1023

-1023

True

True

H_floating value and approximate decimal equivalent

Attribute (where applicable)

DIGITS 33

MANTISSA 111

EMAX 333

EPSILON 1640.3000_0000_0000_0000_0000_0000_0000 _0re-27
approximatelv 7.703719777548943412223911770339 7E-34

SMALL 16#0.8000_0000_0000_0000_0000_0000_0000_0=e-111
approximately 1.1006568214637918210934318020936E-134

LARGE 16#0.FFFF_FFFF_FFFF_FFFF_FFFF_FFFF_FFFE Ose~111
approximately 4.5427420268473430659332737993000E ~ 133

SAFE_EMAX 16383
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H_floating value and approximate decimal equivalent

Attribute (where applicable)

SAFE_SMALL 16#0.1000_0000_0000_0000_0000_0000_0000_0#e-3095
approximately 8.4052578577802337656506945433044E - 4933

SAFE_LARGE 16#0.7FFF_FFFF_FFFF_FFFF_FFFF_FFFF_FFFF_O#e + 4096

approximately
FIRST

approximately
LAST

approximately

MACHINE_RADIX

MACHINE_MANTISSA

MACHINE_EMAX
MACHINE_EMIN
MACHINE_ROUNDS

MACHINE_OVERFLOWS

5.9486574767861588254287966331400E + 4931

-16#0.7FFF_FFFF_FFFF_FFFF_FFFF_FFFF_FFFF_C#e + 4096
-5.9486574767861588254287966331400E + 4931

16#0.7FFF_FFFF_FFFF_FFFF_FFFF_FFFF_FFFF_C#e + 4096
5.9486574767861588254287966331400E + 4931

2

113
16383
-16383
True
True

F.9.4 Attributes of Type DURATION

The values of the significant attributes of the type DURATION are as follows

DURATION'DELTA
DURATION'SMALL
DURATION ' FIRST
DURATION'LAST
DURATION'LARGE

1.00000E-04

2-—|4

-131072.0000

131071.9999
1.3107199993896484373E + 05

implementation Limits

Limit Description

22 Maximum number of farmal parameters in a subprogram or entry

declaration that are of an unconstrained record type

3 Maximum identifier length (number of characters)
:‘

Maximum number of (haracters in a source line
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Limit Description

245 Maximum number of discriminants tor a record type

236 Maximum number of formal parameters in an entry or subprogram
declaration

255 Maximum number of dimensions in an array type

1023 Maximum number of library units and subunits in a compilation
closure’

3095 Maximum number of library units and subunits in an execution
closure*

32757 Maximum number of objects declared with the pragma PSECT_OBJECT

65535 Maximum number of enumeration literals in an enumeration type
definition

65535 Maximum number of characters in a value of the predefined type
STRING

65335 Maximum number of frames that an exception can propagate

65535 Maximum number of lines in a source file

2 Maximum number of bits in any object

The compilation closure of a given unit is the total set of units that the given unit depends
on, directly and indirectly.
1The execution closure of a given unit is the compilation closure pius all associated secondary
units (library bodies and subunits).
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APPENDIX C

TEST PARAMETERS

Certain tests in the ACVC mske 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 its file nam¢.  Actual values to be substituted are represented by
names that begin with a dollar sign. A value must be substituted for
each of these names before the test is run. The values used for this

validation are given below.

$4CC_SIZE 32
An integer literal whose value
is the number of bits sufficient
to hold anv value of an access

type.
$BIG_IDL 1,.254 => 'A', 255 => '1°
Identifier the sizce of the

maximum input line length with
varving last character.

$BIG_ID2 1..25 => 'A", 255 => 2!
Identifiex the size of the
maximum irnput line length with
varying last chavaczer.

1..127 => 'A’", 128 => '3',
the 129..255 => 'A’

e d ey
w1l

$BIG_INT LIT

An integer literal of -ralue 20§ 1..252 => '0', 253..255 => '29%9¢’
leading czeroes so
that it is the size o¢f the

mAaAN1Imumn J1ne Lengih,

with enough

o

Pt

$BIG REAL LIT ..250 => '0', 251..255 =>
A universal veal 1itzeral of '690.0°
value ©690.0 «ith enough leading
zeroes to be the size of the

C-1




maximum 1i:

$BIG_STRINGL

A sring lirersi: which when

catenaced L Fle STRINGS

vields Ti- Seso ol BN OIDD
$BIG TRInS

A sTying Teva.s whicn  whien

cazenracud e zhe end of

vields the image of

SBLANKS
A sequence
characcers
of the maximum

of Dblanks
less

line length.

twenty

-1 Pun .. -
Cliall che siZe

$COUNT _LaST

SDEFAULT STS_laME

The TaLuE ol Tie constant
CSTIIILSTYSTIN NAND
un.l : lnteger

lizeral ALV is
TEYT T T

SFIXED NAMZ
The naime of a precdaiined
fixed-point Ve other than
DUR-TICN.

SFLOAT LAME
The nane o e predelined
floating-point  tvie  other than

1..195 => "A"

[
Vo)
(o)

..254 => "127, 255

1..235 => ' !

A s 21
Qo (210

N e m en g
s -€.¢ S+

X0_SUCH_FIXED_TYPE

LONG_LONG_FLOAT

-2

lll"




FLOAT,
LONG_FLOAT.

SGREATER_THAN DURATION

A universal vea:r literal thac
lies between DURATION'BASE'LAST

vaiue

S or anv
S ATTTY L T oy
I DULATIVL.

SGREATER_THAN DURATION BASE LAST

A universal veal literal that is

greater than DURATION'BASE'LAST
SHIGH _PRIORITY

An irteger lilcteral whose value

Thie  range

PRIORITY .

integer lizeval
INTECEZRFIAST.

v oL DL

E
A univevsal

t
Ml
4
1
jon
o]

T
v
(o}
v s
o
a

s

.
[t
(s8]

(@]

75_000.0

131 _073.0

-
w

[}

-NOT-SO-LONG.SO_THERE




for cthe subzvpe SWSTEM.PRIORITY.

SMANTISSA DOC
An integer literal whose value
is SYSTEM M MANTISSA.

$MAX_DIGITS

Maximum ¢l supporied  for

floazting-polins  Tipes.

$MAX IN_LENX
Maximum input line length

ne Iwplementation.

A universal Inregery literval
- e w Taer
whose wvalue i1s SYSTIM . MaX INT

$MAX_ LEN INT BsSED LITERAL

A universal inzerer based
LRV | SR R S, Vet ] =
literal hose aluc is 2=1ll=

LITERAT

PO a7 4 G DU

ot FOIIDVRRE S L .
wWIC3E S L5 NI

AT T S'"
Laant PR I e

)

s aAQese TTa e
ps * saived
8 : o Lraed
TO rLo.n o< CoNn T e Las
no entrle D cecial lone . a0G
TR OANA noo - vy e P T 3 -
Vs, s o oLy slalten=te LU
J

31

33

2147483647
2_147_483_648

1..2 => "2:", 3..250 => '0',
251..255 => 11:'

1..2 => '16:", 3..248 => 'O’
249..255 => '16:F.E'

1 ot NSt — 1M aA
Lo=> 2..254 => "A",
255 = [T

2147462648

(@]
ro




a predefined numeric
than FLOAT,

TeTEoTn
~ v SN

Tt e
PN I Y OO

e e ey

PR R N

sepavatedd i8
SNEG BASED_INT
A based Iizeger Lilteral whose

highesc order
falls in
positiorn ¢

for SYSTEM.

Thc
The

oAy e

Sk aava

SNEW MEM SIZE

An Integer literal <hose value
is a permicted arzumens for
pragma nmcmorw _size, other than
SDEFAULT MEN SIZE 15 theve is
ne ocher Ll use
SDEFAULT NI

C
'
i

SHORT_SHORT INTEGER

TAX_UMS

16=FFFFFFFE#

1 048_576

TT AT AT
¥ L a e aly




APPEXDIN D

WITHDRAWN TESTS

Some tests avre withdrawn from the ACVC because they do not conform to
the Ada Standard. The following -3 tests had been withdrawn at the time
of wvalidation ing f the vcasons indicated. A reference of the
form AI-ddddd i:

A39005G
This test unreasonably expects a component clause to pack an array
component into a minimum size (line 30).

B97102E

This test contains an unintended illegality: a select statement
contains a null szatement at the place of a selective wait alternative
(line 21

BC3009B

This test v i{rcular instantiations will be detected
in several comy Anun ¢w¢n though none of the units is illegal
with respect teo the units it depends on; by AI-00256, the illegality
need not be detected until execution is attempted (line 95).

(@]

ng i

O

~

CD2a62D
This tes:

: < requires chat an array object’'s size be no greater
than 10 although

Qs subtype’s size was specified to be 40 (line 137).

CD2a634a..D, CD2AG{~. . D, CDZaT2A..D, CD2AT76A..D [16 tests]
These tests wyrongiv &attemp: to check the size of objects of a derived
type (Zor whicihi & ’'SIZE length clause Is given) by passing them to a

derived subpre: winich implicitliy converts them to the parent type
(&da standard -.-:.+ ' ; w. they use the ’'SIZE length clause
and atTtribute. w0 o lumevyrststicn 1s considered problematic by the WGS
ARG

CD2A81C

These tests = oooTlaT o awp T tasks will terminate while the main
prograrm s for ctask termination; this Is
not the ocp indefinitely (lines 74, 85,
86 & %5

CC2B13C & CDTLI1C5
These tests eu
control ove
standard 13.2:13

IZE length clause provides precise
d objects in a collection; the Ada
ntrol must not be expected.

CD2D113

This test civis o SIWLL vepresentation clause for a derived fixed-point

type (ac v Do that ' a set of model numbers that are not

necessariiv repvesentsd in the parent type; by Commentary AI-00099, all
D-1




model numbers of a derived fixed-pcint type must be representable values
of the parent tvpe.

CD5007B
This test wrongly ex an implicitly declared subprogram to be at the
address that is specified for an unrelated subprogram (line 303).

ED7004B, EDTOCG3C & 2. ED7O06C & D {5 tests)

These tests check various aspects of the use of the three SYSTEM
pragmas; the AVO withdraws these tests as being inappropriate for
validation.

CD7105a

This test requires that successive calls to CALENDAR.CLOCK change by at
least SYSTEY.TICH: however. hv Commentary AI-00201, it is only the
expected freguency of cliange that must be at least SYSTEM.TICK --
particular instances of change may be less (line 29).

CD7203p, & CDTIVULB

These tests use the ‘SIZE leng“ clause and attribute, whose
interpretation is considered > ic by the WG9 ARG.

I'l
-
A
°
i
r'*
.ﬂ
ct €
-

CD7205D

This tes:t checks an invalid test objective: it treats the specification
f storage to be reserved for a task's activation as though it were like

the specification of storage for a collection,

CE210

This 2 : ts of two similar scalar types be

distinguished when vread Ivom ile~-DATA_ERROR is expected to be raised

by an el as of the o*her type. However, it is

not ¢ andard 14.2.4:4 1is to be interpreted;
thus, coensidered valld (1line 90)

CEZ11:iC

This ces Lvos o ~ovTailn hehavier, when two files are associated with
the same nal Tile, That ls not reguired by the Ada standard.

CE330C

This tes:t containz reveral ca.ls To END_CF_LINE & END_OF_PAGE that have

no pavam. ey These Carls were intended o specifv a file, not to refer
to STANDARD INPUT Ilines 1 167, 118, 13, & 136).

CE3411B

This cesz v ires Th a T filz's column number be set to COUNT'LAST
in order hec, : LOU . is raised by a subsequent PUT
operatiorn. - o ‘azion will generally raise an exception
due to a lacs of rallable dislt upace, arnd the test would thus encumber
validation tescin:.

E28005C
This test expects thiat the stving "-- TOP OF PAGE. ~-63" of line 204




will appear at rhe top of t}
203; but line 202 -
that must appear a-

1€ listing page due to a pragma PAGE in line

text that follows the Pragma, and it is this
the top of ti. page.

ntains




APPENDIX E
COMPILER OPTIONS AS SUPPLIED BY

Digital Equipment Corporation

Compiler: VAL Ada Version 2.0

ACVC Version: 1.10

/ANALYSIS DATA or /NOANALYSIS DATA

Controls whether a data analysis file containing source code cross-
referencing and static analysis information is created. The
default is /NOANALYSIS DATA.

/CHECK or “NOCHECK
Controls vwhether run-time ervor checking is suppressed. (Use of
/NOCHECK is equivalent to giving all possible suppress pragmas in

the source program.) The default is /CHECK (error checking is not
suppressed except by pragma).

/COPY_SOURCE or /NOCOPY_SOURCE
Controls whether :the source being compiled 1is copied into the

compilation librarv for a successful compilation. The default is
/COPT SCURTE.

e e pgen
J/DZBUG oy  NILES

wnere opticu is ore oI

ALL, FWNEILG o NUETWHITLY L TralZBACl or NOTRACEBACH, or NOXE
Controls tie inmziusion oI debugging svmbol table information in the

compiled ohiec: module. default Is /DEBUG or, equivalently,

/DEBUG=ALL.

oy
o




/DIAGNOSTICS, /DIAGNCOSTICS=filename, or /NODIAGNOSTICS

Controls whether a special diagnostics file is produced for use
with the VAN Language-Sensitive Editor (a separate DIGITAL
producz). The defaulc is /NUDIAGNOSTICS.

JERROR_LINIT=n

Controls the number of error level diagnostics that are allowed
within a single compilation unit before the compilation is aborted.
The defaulc is /ERROR_LIMIT=30.

/LIBRARY=directory-name

Specifies :the name of the ~da compilation library to be used as the
ext Zfov the compilation. The default 1is the 1library last
established by the AZS SET LIBRARY command.

JLIST, /LIST=fillenawe. ov ,LOLIST

Controls whether a listing file 1is produced. /LIST without a
filename uses & default filename of the form sourcename.LIS, where
sourcenare 1s the name of the source file being compiled. The
defauls is /NOLIST {for both interactive and batch mode).

/YaCHINE_CODE or /NOMACHINE _CODE

Controls «r generated machine code (approximating assembler
notacion included in the listing file, if produced. The
cdefault CHINED CODE.

ANOTE SOURTE o JUSNITE SOURCE

ication of the current source file
it {This copy 1s wused for
eatures.) The default is

minimal optimization is applied in
cocde. The default 1is /OPTIMIZE.
use in combination with /DEBUG.)

Contvols ietic. & oov

The Aecar -




/WARNINGS= categorv:idestination,...)
b izoysovies of informational and warning level
igplaved Lov which destinations. The categories can
CIAN _WORNIUGS, SUPPLEMENTAL, COMPILATION _NOTES AND
LT : can be ALL, NONE or combinations of
TERMINAL, LISTILG or LiladiesTles. The default is

RININGS= WallliALL  WEAK:ALL, SUPP:ALL, COMP:NONE, STAT:LIST)

n
'
w







