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CHAPTER I

INTRODUCTION

This Validation Summary Report -(VSRI 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 t oroughly
reports the results of testing this compiler using the Ada Compiler
Validation Capability, (ACVC).,. An Ada compiler must be implemented
according to the Ada Standzord, and any implementation-dependent features
must conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented that
is not in the Standard.

Even though all validated 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--for e:ample, the ma::imum length of identifiers or the
maximum values of integer t:.-pes. Other differences between compilers
result from the characteristics of particular operating systems,
hardware, or implementation strategies. All the dependencies observed
during the process of test14g 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 ACVC, as inputs to an Ada compiler and
evaluating the results. The purpose of validating is to ensure
conformity of the compilei to the Ada Standard by testing that the
compiler properly implemer.ts legal language constructs and that it
identifies and rejects illezal language constructs. The testing also
identifies beha:ior that is iImplementation dependent, but is Dermitted
by the Ada Stanr.dard. i:: lassus a: tests are used. These tests are
designed to mar:crm c:-ecT:s is crmoise time. at link time, and during
execution.
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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 SUMM4ARY 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, PRr 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



Ada Validation Organization

nstitute -or Defense Analyses
SOI North Beauregard Street

1.3 R EE R7X'.: S

I. Reference Nanual for the Ada Programming Language,
ANSI/IL-STD-1Sl5A, February 1983 and ISO 8652-1987.

2. Ada Com~piler Validation Procedures and Guidelines, Ada Joint
Program Office, 1 January 1987.

3. Ada Compiler Validation Capability Implementers' Guide, SofTech,

Inc., December 1986.

4. Ada Compilier Validation Capability User's Guide, December 1986.
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aACVC T:. Co:.x V .'alidation Capability. The set of Ada
.-rc-'-.as that tests the conformity of an Ada compiler to

d a programming language.

Ada Commentary contains all information relevant to
::Ie Commentary point addressed by a comment on the Ada
S-a:idard. These comments are given a unique

ic~ai number" having the form AI-ddddd.

Ada Standard A ST-S5A, -ebruary 1983 and ISO 8652-1987,

AVF . .1Fiiv The AVF is responsible for

. .alidations according to procedures
:e .A.i Compiler Validation Procedures and

AVO T:1 e Ada Validation Organization. The AVO has oversight

iu:2or-tv: a.e:- all AVF practices for the purpose of
,aintainin:S a uniform process for validation of Ada

c 4 ilers, Tle AVO provides administrative and
~cc.nical support for Ada validations to ensure

Co:.sitent practices,

Compiler A pr'ocessor" :or the Ada language. In the context of



tkisrepor a compiler is any language processor,
inc uding cross-compilers, translators, and

interpreters.

Failed test n--...'C test for which the compiler generates a result
that demonstrates nonconformity to the Ada Standard.

Host e computer on wIich 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

test.

Passed test An AC'C t' est for which a compiler generates the expected

result.

Target The computer w-hich executes the code generated by the

co mpiler.

Test A program that checks a compiler's conformity regarding

a particular feature or a combination of features to the
Ada Standard. in the context of this report, the term
is used to desi .nate a single test, which may comprise
one or iore files.

Withdrawn -.n A.CVC test found to be incorrect and not used to check

test conformity to the Ada Standard. A test may be
incorrect because it has an invalid test objective,
fairs co teeL its zrsc objecziv,, or contains illegal or
e-roneos use of the language.

1 .5 ACYC 7,T7

Conformit. . . --rsured , ACY C. The ACVC
containsr.?. crograms structured into six test
classes: :.. he first letter of a test name
identiies . .. s. ,ass A, C, D, and E tests
are execu-a:-- . .. units are used to report their

results dur: . B tests are expected to produce
compilation s a _s s are expected to produce errors
because of the... in wh i c- a prooram library is used at link time.

Class A tests e svossful compilation and execution of legal
Ada programs ... n nuae constructs which cannot be verified
at run t::r.e. - e .o . it proram components in a Class A test
to check sena: .:mcle, a Class A test checks that reserved
words or ano:. .,ei :han those already reserved in the Ada

language) are no ad as reserved words by an Ada compiler. A Class

A test 4s :ass- o e ors are detected at compile time and the



program execuce i' . .a SSED message.

Class B tests m-a oilrdetects illegal language usage.
Class B teszs .c :eaml Each test in this class is compiled
and -t ,e res,.il:m c:i:c..-.st is examined to verify that every
syntax or.........m tn-E- test is detected. A Class B test is
passed if ~ ~ ::zc at: it contains is detected by the
comrpil.er.

Class C te&sts ~ .. ~esystem to ensure that legal Ada
programs can z -e c ,--&c c-mD-'Ejld and executed. Each Class C test is
self -cbnect-iii anr ce a FASSED, FAILED, or NOT APPLICABLE message
indicati4n7 thes e: .t .s ecuted.

Class D teszs ~ opainand execution capacities of a
compiler . Si:_- ':teare nc" capacity requirements placed on a compiler
by the ..:,'-_'a so!-e narameters- -tor example, the number of

idntfer........... cc p4a C7 or the number of units in a
library- - c- _'t .. -. ~use --n co;'p ile a Class D test and still be a
co n f or:m i c 11 :-e. f a Class D test fails -to compile
because toe :_ e w~pe s ex:ceeded, the test is classified
as inacl '.. 7 Z asest compiles successfully, it is

s-ce.: Es 2-! ED or FAILED message during execution.

ClIa ss E' es ;r ve td o execute successfully and check
imleenatc m op a 'cs and resolutions of ambiguities in the

Ada Standa'. rIc Cls -te is self-checking and produces a NOT
APPLICABLE. cr message when it is compiled and executed.
However, ::,-,e .*.-1 an implementation to reject programs
c o n a_4n n -7 s :.e r - mc. e ss e d by Class E tests during compilation.
Th e e fr. _ _I: , . -- S Csea by a compiler if it is compiled
success~u. E S D mJ a 7--SSED message, or if it is
re ie ctec_ re .. ~ason.

Class 1to ~a. Ada programs involving
and~ not allowed to

e :.: e S n "2': a:nd execution is
_-_-ezod at 1ink time- -that

*........................................ s generate an error
messaze -D L s n on zmne r.a n program or any units

reeene e c aboraed. In some cases, an
.mp 1e me nt a tecet errors d,''-ong compilation of the
Lest.

Two . . U >P"PT and teprocedure CHECKFILE,
suppor s f he E-xecutable tests. The package
P20 :~ xeual tests report PASSED,

P~l also pr.ovides a set of identity
fuac ton s; o o-ptMizations allowed by the Ada

Sca~ r:a est objective. The procedure
CHECI' F ootents or t:ext files written hy some



o f -_ ne C Ia s s o -_ sv of the Ada Standard. The operation
or REPORT arid CI...- -... .:_E:s cr;t'cKc1 : a se: of executable tests. These
tests produce t sse traZ : -x:.rred to verify that the units are
operatirn orei :e; at are nrot operating correctly, then
the vlia~i

The t.ext of -c- _o~s conventions that are intended
to ensure::'- lvPortable without modification.
For exampl. lv . the basic set of 55 characters,
contain rr> 0- of12 characters, use small numeric
values, an c ~ce fea-.u es that may not be supported by all
implemer-tatliors i n separate tests. However, some tests contain values
t h at rc c:~ -I- to b e customized according t o

impemnta~o~-soc~r *.~~aes -orexample, an illegal file name. A
list of 'te values usedc f'or - K validation is provided in Appendix C.

compiler intcrcrvtaeseach of the tests in the suite and
demonstrate cror::: to .~e Ada Standard by either meeting the pass
criteria -'7o, -:n -z c,,- by* showing that the test is inapplicable
to the impi~e-: on. Tiie applicability of a test to an
irmplemen~a7-o 's :-o.-sidd& &ch ijne the implementation is validated.
A tesz t-o a une validation is not necessarily

irnappl "c'' _ on Any test that was determined
to s itructz or an erroneous language
construc- and, therefore, is not used in

testr.~ ... awn a the time of this validation
arc si en
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2.1 C O:Fc.oN F TET'.T S TED

The candida-- Colp I)a:: 4 .,- svstern for this validation was tested under
the foj1O,,;4n C0onf CaZio01-

C 0 r.',-p e Vers ion 2.0

at Svs: .' VS, Version 5.0

Cc:. 1czsNetwrk.RC-25 REMOVABLE DISK



2 .2 MLEET:SNCHAR.ACTERISTICS

One of the purpose-z a-, valiuat-ng compilers is to determine the behavior
of a compiler -,zhose ar.eas of the Ada Standard that permit
imp lemer.:a -_ions': cdiff er. C!ass D and E tests specifically check for
such lll~~n~~Uifrue. io; ever, tests in other classes also
charactErize a leezzir. The tests demonstrate the following
characteristics:

a. Capacities.

1I) The co;ur.iler correctly processes a compilation containing
7'-)- *i:riableS in Zhe same declarative part. (See test
D 2 C>Q 1.

(2) The oi :iil correctly processes tests containing loop
staem : est ed to 65 levels. (See tests D55A03A. .H (8

2 TK corilr csrerlvprocesses tests containing block
_t Jcc levels. (See test D56001B.)

- -.. ~ 1 rr.ctl processes tests containing recursive

~occiuessepara tel" compiled as subunits nested to 17
_61_S \See t:ests D64005E. .G (3 tests).)

insupports the additional predefined
.................. 5QSHORTINTEGER, LONGFLOAT, and

ir. te package STANDARD. (See tests

Toe cc-- so sare evaluated and the time at

S-.eci calv tteptto determine
the odr)P a t401C)c:pressions, test results indicate

an ,.:Jzation expressions for record

b. efore anv value is checked for
a:- ssub type. (See teft C32117A.)

n ~ oe are performned ih h same



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

(3) This impl,'.z zon uses no extra bits for extra precision
and uses oll hits for extra range. (See test

Is raised u...hen an integer literal operand in
a comprisoi, or fembersnip test is outside the range of the
b se Ztype. KSte test C-4.232A.)

(5) NUMERIC_ ERROR is 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..Z (26
tests).)

d. Rounding•.

The method by wilch '.alues are rounded in type conversions is
not dccfit'ed b the language. ;;hile the ACVC tests do not
s::ec - -r, to determine the method of rounding, the
tesZ: result i.i t- h. lu owing"

(1) The iethoc usd for rounding to integer is round away from
zero. "See tests C4602A..Z (26 tests).)

(2) The Iethod uscd for rounding to longest integer is round
C, 6%fro. Zer, ,0See tests C46012A..Z (26 tests).)

... .. r .'nding to integer in static universal
"- Ie?.s _sround away from zero. (See test

.. •, :'_ts s e TU.ERIC ERROR or
- '- . -,,- : 'LENGTH that exceeds

STANDA-N." IATEGE .'S " and,'oo r SYSTEM.MAX INT. For this

i 3ecI:ataon at at, array; type or subtype declaration with
more than~ SYSTEM,.:IX¥ T components raises NUMERICERROR.

,S'- test C36003A.

ERPCR s raised when an array type with
...... .. . -. ts 4s declared. (See test

(3 .NU:: , C E,?O, is raised when an array type with
S'-'.,:':X -  I components is declared. (See test

2-3



C 33 .5_ 2 .

(4) A packed BOOLEAN array having a 'LENGTH exceeding
INTEICER'LAST raises NUMERIC -ERROR when the array type is
declared. ,See test C521O3X.)

(5) A -ricked two-dimensional BOOLEAN array with more than
::CZ:R~.S:coiiponents raises NUMERICERROR when the array

sub x-pe 4s declared. (See test C52lO4Y.)

(6) A nul,.l arra-y with one dimension of length greater than
1NTEOEP'Li-,ST maw, raise NUMERICERROR or CONSTRAINTERROR
eizther whnen, declared or assigned. Alternatively, an
.Mplementation may accept the declaration. However,
lengths must match in array slice assignments. This
implementazion raises NUMXERIC_-ERROR when the array type is
declared. iSee test E52103Y.)

_,r assigning one-dimensional array types, the expression is
ex'alua ted iin its entirety before CONSTRAINTERROR is raised

whien check-ing whether the expression's subtype is
compa:*ble with the target's subtype. (See test C52O13A.)

(8) :n assigning tw-d,_C4irensional array types, the expression is
not evaluated in its entirety before CONSTRAINT_-ERROR i s
-aiscd when checking whether the expression's subtype is
compatible with the target's subtype. (See test C52013A.)

f. Discriminat:ed t~ypes.

(1) In assi sni5 recor-d types with discriminants, the
expression ;s evaluated in its entirety before

<S:P~: ~ is raised when checking whether the
c::>ss~o .s s) p~is compatible with the target's

- e :es m03.

r ultidimensional agzregate, the
es: -esnls .all choices are evaluated before

z:, -o e. (See tests C43207A and

e,: t lo -a , _ a ggregate containing subaggregates,
C:C!. ar1e cv.al.uated before being checked for

'Seo t est E432l2B.)

.. dbefore all choices are evaluated
ounoLu anon-:-null range of a non-null aggregate

,.a.~ ot e o -o an index subtype. (See test E431211B.)



h. Pragrnas.

(1) The pragma INLTNE is supported for functions or procedures.
See zest s U. 30O2.A. .B (2 tests), EA3004C..D (2 tests), and

i. Gnr~
I) C:rC specif -icazions and bodies can be compiled in

separate compilations . (See tests GAl0l2A, CA20090,
CA20OF, BC3204C, and BC3205D.)

()Gene-ric unit bodies and their subunits can be compiled in
separ.ate compilations. (See test CA3OllA.)

(3)Ceec subprogram declarations and bodies can be compiled
4 n srparate compirlations. (See tests CA1012A and GA2009F.)

(4) Gencric librarv subprogram specifications and bodies can be
copled in separate compilations. (See test CAl0l2A.)

C '1- 1"o,'~ subprogram bodies can be compiled in
cc);:.atiotns from their stubs. (See test

(6)G Ce:-,erc t:acka~ze declarations and bodies can be compiled in
S 1;_1 d ::e comol.1La-t10onS . (See tests CA2009C, BC3204C, and

6,z-' e c r: package specifications and bodies can be
Co edc in sc --rate com:nilations. (See tests BC3204C and

c -Dn~crr ackage bodies as subunits can be
~e~Cco::rlat~ns. (See test CA42009C.)

IL:-.. ... e~rsubun--:ts can be compiled in
See testC3OA.

-1 he package SqE:TL_10 can be instantiated with
~ncnsra~ec array types and record types with

t 4S I zcii thoUtz defaults. (See tests AE2l0lC,

:ocannot be instantiated with
a I e a I:a types and record types with

C~sr~~rd~ thutdef41aults. (See tests AE2l0lH,

andi



(3) Mode I., FILE is s-acoorced for the operation of CREATE for
SEQUENTIAL_ TO. See :est, CE2lO2D.)

( od e 7N FiL 7 :Es s-_:po ::ed for the operation of CREATE for
DIRE?: 7. 5cc 7e C721021.)

(5) .~ue ~ a7~oiS for thIe operation of CREATE for

(6) DELETE oroerations are supported for SEQUENTIAL_10. (See
estZ CE2 102::.

(7) RESET opera:tions of OUT_-FILE to INFILE are supported but
RESET1' oprtin o IFILE to OUTFILE are not supported

f:or SEQUENTIAL 10. (See test CE21O2G.)

(8) RESET and DELETE operations are supported for DIRECTY10
meexcepzions that RESET from INFILE to _OUTFILE

~ RESETfro:-.:: INFIL7E to INOUT FILE are not allowed. (e
tes s CE 10 '_ an d C E 2102'17.

7- 7t7ons are supported for text files.
-sCE3lO4C, CE311OA, and

(10) G-.:rt - 'nc a -sequent--ial file truncates to the last
.. tiren ,See rest CE022OB.)

(1> ra sr cenia files are not given names. (See test

2 a r~ et tles are not gliven names. (See test

- :. cxzt en names. (See test

:ecann be associated wit-. each
- -- es when reading only

a rests}, CE21O2L, CE2llOB, and

15one r_ o' e ernai file can be associated with each
n dirct files when reading only . (See

3 es s), CE2110D and CE2lllH.)

f0'le can be associated with each
f ilE;s when. reading only. (See tests

314,and CE3ll5A.)



CHAPTER 3

TEST I.,FORMLATI ON

3.1 TEST RESULTS

Version 1.10 of t:he ACVC coimprises 3717 tests. When this compiler was

tested, 43 tests had been withdrawn because of test errors. The AVF

determined that 150 tests were 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

--c.'.D.cable 0 6 143 0 2 0 151

Z 2 3 0 6 0 43

12. .30 3 2350 _7 34 46 3717

3-1



3.3SUMARY CF TEST RESULTS BY CH'-. .ER

RESULT CHAPT ER TOTAL
_ - __8 9 10 !1 12 1 3 _

Passed 9 -Z3 ' 172 99 162 331 137 36 252 296 275 3523

Inapplicable 3 1 19 3 0 0 4 2 0 0 0 73 46 151

Wdrn 1 1 0 0 0 0 0 1 0 0 1 35 4 43

TOTAL 213 650 680 248 172 99 166 334 137 36 253 404 325 3717

3.4 WITHDRAW;N TESTS

The following 43 tests were withd-awn from ACVC Version 1.10 at the time
of this Valiation:

A39005G 597102'! SC3009B CD2A62D CD2A63A CD2A63B
CD2A63C CD2A63D CD2A66A CD2A66B CD2A66C CD2A66D
C........ ....... C 72, CD2A73D CD2A76A CD2A76B
CD2A76C 76--'D C6D 2A 1 1 C C 32AS 30 CD2A$4M CD2A84N
CD2BliC C2Dli!B CD50073 CD50110 CD7105A CD7203B
CD7204B CD72O5C CD7205D CE21071 CE3111C CE3301A
CE3'13 723"C E3701,-- ED7005C ED7005D ED7006C
ED7006D

See Appendix D fo u" zle reason that each of these tests was withdrawn.

* - . N

t al- compilers because they make use of
featur -s no: recuired by the Ada Standard to support.
Others , c-: res3:: of anotner test that is either

... . -- E, e acD-icab it, of a test to an
irapleren....c, :s conseed eah. t:me a validation is attempted. A
test th at is befo: cne va:.idazion attempt is not necessarily
inapplicable for a subsequent attempt. For this validation attempt, 150
tests were inapplicable for the reasons indicated:

C2, -, .y 3 tests) have source lines that exceed the VAX Ada
iplenentation lirit of 255 characters.

C357..... and '33 - I2e -s:s) are not applicable because this
implementa:tion supporzs no predefined type SHORTFLOAT.



C45531M . .Pa~1:ar4532Y1. P (Stests) are not applicable because
this implementatzion does no-- support the particular fixed point
base tyvpes rE-puired by th;,ese tests.

C45-231C. C,45JC-.C, C-55C2C, C- 55O3C, C-45504C, G45504F, C45611C,
C45613C. C0-5 6 1-. 1-'ol, 24 5632C, B52004D, C55B07A, B55B09C,
B860O1 ', and D7CI 16 tests) are not: applicable because this
imp'. n~io,,- d-ocs sup,-,port a predefined type LONG INTEGER.

B860C0lY i-s not appliicalble because this implementation supports no
predefinedi flixed-point type other than DURATION.

C86001F is not applicable because, for this implementation, the
package TEX'T 10 is dependent upon package SYSTEM. This test
recompiles packar e SYSTEM, making package TEXTTO, and hence
package REPORT, obsolete.

B9lOC0iI is not applicable because this implementation does not
support ~~dosclauses Ifor task entries (AI-325). Typically, the
adcl:2ss or mecode to he executed when an interrviot occurs is
stored in a.- interrupt: vector at some particular memory location.
However. '.-S' operating system uses asynchronous system trap (or
AST o ~ae ru: The ASTs receive dynamically the
ad,: scooue when an interrupt occurs as a
p ar ainete s::ic:;rv-oe outine when a service is requested.

C96005B is not auolicable because there are no values of type
DU:rALON' 7 0 F a:t arc, outsid e the range of DURATION.

CDlOC9C, rA2A CDdI.CD2A4lE, cD2A42A, GD2A42B, CD2A42C,
CDZA2D,"~ D2A~F, D2A2GCD2A42H, CD2A42I, and CD2A42J

(14, te&sts' a,- no because this implementation does not
suzr:aor e-ponenz lengths for floating

OL~:77.:ss)ar-e not applicable because
- c:a er'.edfied point

* .* - noclel numbers are

-. - jIuI, :>l-.c CDA"D, and CD2A54H(
9ocau:e -- se tests contain size

1'ei~ecal for certain derived fixed-
dcue ::o :carbase type selected by the

C- - c- ..61D, CD2A6lF, CD2A6lH, CD2A6lI,
C < 2A, C:D2A62B, CD2A62C, CD2A64A,

C- AD 5 2A65B, CD2A6E'-, -t DA9

7-~us this implementation does not
suppo.- noun o-f a length clause for an array type.



CD2A7lA, CDZ_.-7B, CD2ZA'7lC, CD2A7lD, CD2A72A, CD2A72B, CD2A72C,
CD2A72D, CD2AT14A, CD2A714B, CD2A74C, CD2A74D, CD2A75A. CD2A75B,
CD2A75C, and. CD2A' %5D (16 t:ests) are not applicable because this
implementation does not support packing by means of a length clause
for a record ty-1pe.

CD2AS-4S. D.%C D21S-.D, CD2A84E, CD2A84F, CD2A84G, GD2A84H,
CD2A84I,1 -, and CD2AS-4L (10 tests) are not applicable because
t h is impl~fen:tation does not support biased pointer
representatliois.

CD2B15B is nozt app1licable because the LR.M 13.7.2(12) states that
T'S' DRAGE -SIZE for an access type Or subL.ype T "yiellds the total
number of storacge units reserved for the collection associated with
the base type of T." The mneaning 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 sand reserved) or the number of bytes actually allocated.
This compiler za..mnt he former.

CE2102D is .-ot applicable because this implementation supports
CREATE with !:,-FILE mode 'for SEQUENTIALTO.

CEZOZ is ,.o 0 o~cm. beas thi i DCa mplementation supports
CREATE withi rU IL ode f'or SEQUENTIAL_10.

CE21102F is not applicable because this implementation supports
CREATE wit:h 1: U T FITLE mode "or DIRECT_10.

CE2102 1 i S not applicable because this implementation supports
CREATE ih ,Y 11LE modle f'or DIRECT_10.

CE2I ' 7 acnlicablie because this implementation supports
CRES7. mode _ o- DIPE=T10.

C E 2 102 zI c be bec a,_se t hs IS 1- ementation supports OPEN

C~ I fobc becar_,se th-is imolerrenr:ation supportE

C~L s ::1 t,_'s implementation supports CPEN
w it '' o 7a'L Z- TTIL).

CE2100 is . oz applicabe because this implementation supports
RES~l f.ode fo. SEQUENTIAL_10.

CeI ~ c. ~ans e thi s impnlementation supports OPEN
D7T To.

CE21O S is 'no: -vpp~icabe because this implementation supports
RESET , h" f~od or PDIPECT_10.



CE2IO2'T is no: applicale because this implementation supports OPEN
W 4t Z'- FILE 1-ode fc C,,17 PEC T,.

C--- :- o: atDl icable *,-cause this implementation supports
RESE':i:? INPLEDoe o RECTTO.

~ ro ~.cu~ uusethis implementation supports OPEN
1-7to 77 L

CE2102V 4s no: applicable because this implementation supports
RESET with OT_ FI'_ mrode for DIRECT_10.

CE2lOIA .s pc because CREATE with INFILE mode is not
support:.ec by tis n11.n _tmentato' for SEQUENTIAL_10.

uC15B iS xppial because CREATE with INFILE mode is not
supported 5v--his im oenainfor DIRECT_10.

CE'210?BZlCE CE.27l, CE2lO7L, CE2llOB, CE211OD, GE2l1lH,
CE-31IIB, CElI.CE31IlIE, CE3114B, and CE3115A (12 tests) are not
applicale beIase this iMplementation does not allow more than one

~ssoctcr Zr OU FILE -r IOUTFILE in combination with mode
anch~r~:.d~ UT ILEor INOUTFILE (mixed readers anid

W_ 4 :es- S e rtes unes a, no-default FORM string is
spe 0 :1,ec Epoper exeto _s raised when multiple access is

C EZC. 2 CE2 lOSCF10B, CE21OSD, and CE3112B (6 tests)
afe beI cco:use this implementation does not support

~em~orar:or files and thea NAM E function raises USE ERrOR if
ca~a _-....nrder ::,I terms of AI-00046.

.wt 020 icab-e because this implementation
__ ~ 7 , ; ac :t~ ie t o be changed from INFILE to

.- ... ~ -,se tos mulementation does not
~ II.........REC 12wit:h unconstrained record

s ze :sspecified in the FORM
C: T eD roce CI r e. 7jni;S instantiation is rejected

C E 3 "'- c,~ apicaboe because this implementation supports

'-.-znse this implementation supports

C I.av.i s e t- s implementation supports
C F,



CE3102J is not apiicaible because this implementation supports OPEN
with IN Fil-E miohe.

CE3lO2IK is no: alpil , nc -cause this implementation supports OPEN
with OUT F--LE mode.

CE3109A is inapplic~c c- because tzext file CREATE with INFILE mode
is notsuord i:.lw-taon

EE2-&COlD oind EE-.iG ae -.oz: ipplicable because this implementation
does not su,_pport zthe instantiation of DIRECT_10 with unconstrained
record types unless a maximum element size is specified in the FOP.M
parameter of th~e CREATE procedure. This instantiation is rejected
by this compiler.

3.6 TEST, P~is:~.: VLAINMODIFICATIONS

It is expect ed sh~'-:i'e eoswill require modifications of code,
processing, (.r- e'vcilua: 0 in order to compensate for legitimate
implement:ation Lea'ioodi f ications are made by the AVF in cases
where legiti:e ii=.11 c'c'ati;on behavior prevents the successful
completion of" an o e Iappl 4icable test. Examples of such
modificatiorns 11"'E clause to alter the default size
of a Collecrian: a *Zlass 3 test into subtests so that all
errors ar - zi~te. nd confring that- messages produced by an
executable test: de~ionstrate conz"orming behavior that was not anticipated
by the test: ('sih -;s raising- on.-- e.:ception instead of another).

M~odificaiorsue req,':ired for z ests.

Tests Cif3,andX'C-25 chc hat: library Units can be named
.. t.C. 7 D- F,:) ed envirornenz. There i.s no

d ~ . oene-'r:;however, if they are
I onIi.t n the order named, then

c c a he'unction bodv named
S r.ecec Ilaration of the

C t" t :e tnte ConpMila tin

->STACK that is coded so that it

reed~s e . ,,us , it allows the maximum
ouze E. d i n a gtiven amount of memory. The

Vt' 'S 1imits the number of frames that an
exce-:tton can o'n o (,-,35 frames; beyond that limit the
run - t imre -',' aocram is assumed to be corrupted and

he pror. oc - . e execution of the program using
connr. aicllyresults in more than 65,535
trens ~ Intio '~henSTORAGCEERROR is then

din the normal batch command test
secu~nc. sodi.fied so that the test was executed



in a more .:rtdaddress space.

C34006D choclks zhat: a derived type inherits various properties from
.he parentz: the 'SIZE attribute is used in the tests under
as sur- Za o,-s . ,r 'c~ : fuz supported by the Ada standard, and
are SUIDIC C _c, ARO, revie:. Thus, an implementation is ruled to
have pas - :Ests i1f the result (REPORT.RESULT) is PASSED, or
i f tb 1,e 7 F-. an'd the sole cause of failure is indicated
b,; ofe P% Z P'tu o ORT. FrILED below:

0'c-.OC D: "'.,CORRECT OBJECT'SIZE"

.h4 S~.2:~~ 4o 1e~ 1 rt thS Ze above message and only the above
messac~e.

3.7 ADDIIION,_"AL .CYA

3.7 .1 Frecvali--ic)<

Prior to t:,a set: of test- results for ACVC Version 1.10
produced b-'" .' rsion 2.'. compiler was submitted to the AVF by
the ao%,c~ ~*i.... ~~ s of these results demonstrated that
the cot -, .*cal aplicable tests, and the compiler
exhibited ae >ha1o 4nal naplicable tests.

3.7.2 T'est -

Testing of t 2a *'.' ion 2.0 comrpiler using ACVC Version 1.10 was
conducted cast >...toto eam from the AVE. The configuratflon
in whic*. tr :tn .S.s*oorre is described by the f ollowing
desir'ati4on~so __-... , sofz:wa:re compoonents:

..aer s on .0

-. ~~ on Co~cbinatic-iwt
VAX ELN Ada

The 7 c.....in e d via RC-25 ROVBEDISK.

A -~t was taken on-site by the validation
tea -1-e ..se of irrlementation-specific

a -tter. to the maneti c tape. Tests
req-; urva --catoon testing were included

,ni tape.



TEST :F~-

The conzer.n e.irs:: -.zqp- ,,ere l.oaded directly onto the host
comput er. to:~ es ftiles 'were loaded to disk, the full set of
rests _. !il-e:: ,:,. :the VA.X 8800, then all executable

.maes 1-- , e :'xX SSO via RC-25 REMOVABLE DISK and
run. r" e s:'' .- e host: computer.

The co;,- co:;.-nand scripts provided by Digital
Equip:-,er.: o~ecdby the validation team. The compiler
was test~ed a ~igopt_,on settings. See Appendix E for a
complete use c o:mri4ler options for this implementation.

'NE , A

Tests c - .1-d.. 1.,cze using a single computer. Test
o u tput: t: ~ L::S anJ ob logs were captured on magnetic
tape F.~ zTt'- listings examined on-site by the

... and! was conrdeted on



APPENDIX A

DE-L, TION OF CONFO P ANCE

igil Equipmen: Corporation has submitted the following
Declaraticn of Conformance concerning the VAX Ada Version



Digital Equipment Corporation is currently engaged in an Ada
validation and has submitted the following declaration of
conformance concerning VAX Ada.

Declaration of Conformance

Compiler Implementer:
Digital Equipment Corporation

Ada Validation Facility:
National Institute of Standards and Technology

Ada Compiler Validation 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 Ada, Version 2.0)



Declaration or Conformance

Derived Compiler Registration:

Compiler: VAX Ada Version 2.0

Host Configurations:

MicroVAX I
MicroVAX II
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-lI/785
VAX 6210
VAX 6220
VAX 6230
VAX 6240
VA: q?00
VAX 8250
VAX 8300
VAX 8350
VAX 8500
VAX 8530
VAX 8550
VAX 8600
VAX 8650
VAX 8700
VAX 8800 (base confiquration)
VAX 8810
VAX 8820
VAX 8830
VAX 8840
VAX 8842
VAX 8974
VAX 8978
Raytheon Military VAX Computer Mod I Pn

(all under VMS, Version 5.0)



Declaration of Conformance

Target Configuration:

Same software and configurations as Host;

And the following VAXELN configurations

MicroVAX I
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)
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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 user
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 is 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 used 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 listed under the derived compiler
registration section above are equivalent 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.

_ c< § i4 15 February 1989

Bill Keati-fng

Senior Group Manager

Software Development Technologies
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APPENDIX B

APPENDIX F OF THE Ada STANDARD

The only a ioed impl emr:entation dependencies correspond to
implementation- dpeedet:: pragmas, to certain machine-dependent
conventions a: L:.t oned in ciiapter 13 of the Ada Standard, and to
certain allowed restrictjons on representation clauses. The
implementation-dependent ciharacteristics of the VAX Ada Version 2.0
compiler, as described in this Appendix, are provided by Digital
Equipment Corpor ,tioz.. 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 Appendix F, are:

package STANDARD is

type INTEGER is range -2147483648..2147483647;
type SHORT is range -32768. .32768;
type SORT . ._.GER is r0nge -128. 127

type FLOAT Is s 6 range -1.7014lE+38. .l.70141E+38;
type L0 F -'T  digits 15 range

-88 6567L312Et307..8.988465674312E+307;

type LONG . 0OT is dizits 33 range
-: -a657?67861588254287966331400E+4931..

865 7'76 PrD188254287966331400E+4931;

type DUPT!' *s delta !.OE-4 range -131072.0..131071.9999;

end .
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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 and 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.1 and Attachment 1.

(2) Implementation-Dependent Attributes

Name

P'ASTENTRY The value of this attribute is of type
SYSTEM.ASTHANDLER.

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.
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APPENDIX F OF THE ADA STANDARD

P'NULLPARAMETER The value of this attribute is of type
P.

P'TYPECLASS The value of this attribute is of type
SYSTEM.TYPE CLASS.

(3) Package SYSTEM

See Attachment 2, Section F.3.

(4) Representation Clause Restrictions

See Attachment 2, Section F.4.

(5) Conventions

See Attachment 2, Section F.6.

(6) Address Clauses

See Attachment 2, Section F.7.

(7) Unchecked Conversions

See Attachment 2, Section F.5.

(8) Input-Output Packages

SEQUENTIALIO Package

SEQUENTIAL I can be instantiated with any file
type, including an unconstrained 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:

1. 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.
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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 is associated with more than one internal
file. In 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).

DIRECTIO Package

type CNT is range 0 .. 2147483647;

TEXTIO Package

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

LOWLEVELIO

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

type INTEGER is range -2147483648 .. 2147483647;
type SHORT INTEGER is range -32768 .. 32767;
type SHORT SHORT INTEGER is range -128 .. 127;
-- type LONGINTEGER is not supported

type FLOAT is digits 6;
type LONG FLOAT is digits 15;
type LONG LONG FLOAT is digits 33;
-- type SHORT_FLOAT is not supported

type DURATION is delta 1.OE-4
range -131072.0 .. 131071.9999;

(10) File Names

File names follow the conventions and restrictions of the
target operating system.
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ATTACHMENT 1

Predefined Language Pragmas

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 Meaning

AST-ENTRY 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 :e
9.12a).

2 CONTROLLED 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



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).

3 ELABORATE 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).

EXPORTEXCEPTION Takes an internal name denoting an
exception. and optionally takes an
external designator (the name of a VMNS
Linker global symbol), a foim (ADA
or VMS), and a code (a static integer
expression that is interpreted as a VAX
condition code) 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
other VAX languages (see 13.9a.3.2).
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EXPORTFUNCTION 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).

EXPORT-OBJECT 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

as arOmients. 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 appiy 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 an Ada object to
be referred to by a routine written in
another VAX language (see 13.9a.2.2).
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EXPORTPROCEDURE 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).

EXPORTVALUEDPROCEDURE 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 compilatio-
unit, the pragma is only allowed after
the procedure declaration ;,nd before
any 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
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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).

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

pra sg IDENT (s-:ringllteral);

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.

IMPORT-EXCEPTION 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 allowed for an
exception declared with a renaming
declaration. This pragma permits a
non-Ada exception (most notab!v. a V.-,\
condition) to be handled by an Ada
program (see 13.9a.3.1).

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

IMPORT-OBJECT 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 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 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).

IMPORTPROCEDURE 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
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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).

IMPORTVALUED-PROCEDURE Takes an internal name denoting a
procedure, and optionally taker 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 pzagma
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).

INLINE 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).

INLINEGENERIC 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).

INTERFACE 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
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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,
IMPORTPROCEDURE, and IMPORT_
VALUED-PROCEDURE when any of
those pragmas are used (see 13.9a.1).

6 LIST 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.

LONG-FLOAT Takes either DFLOAT or GFLOAT
as the single argument. The default is
GFLOAT. 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).

MAIN_STORAGE 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).

7 MEMORY-SIZE 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).

8 OPTIMIZE 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 body enclosing the declarative
part. It specifies whether time or space
is the primar, optimization criterion.
In VAX Ada, this pragma ;s only allowed

immediately within a declarative part of

a body deciaration.

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

,0 PAGE 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).

1, PRIORITY Takes a static expression of the
predefined integer subtype PRIOrITY 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).

PSECT OBJECT 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 librar"
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 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).

SHARED 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).

SHARE-GENERIC 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).

STORAGE-UNIT 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 STORAGEUNIT (see 13.7).

In VAX Ada, the only argument allowed
for this pragma is 8 bits).
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t SUPESS Takes is 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).

SUPPRESSALL 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).

Is SYSTEMNAME 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 only allowed if the specitiid
identifier corresponds to one of the
literals of the type NAME declared in the
package SYSTEM (see 13.7).

TASK-STORAGE Takes the simple name of a tasi 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).

TIME-SLICE 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 applies 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).
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TITT F 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 :a
[TITLE ->] strinLilteral

I [SUBTITLE a>] atring-literi1.

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

VOLATILE 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
IMPORTOBJECT, EXPORTOBJECT,
or PSECTOBJECT. 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).
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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 clzises.

• 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).

* EXPORTEXCEPTION Isee 13.9a.3.2)

Imo1mremntat,Dn-De:?cnint Ctaractertics 2-1



*EXPORT FUNCTION (see 13.9a.1.4).
*EXPORT_.OBJECT (see 13.9a.2.2).
*EXPORT-PROCEDURE (see 13.9a. 1.4).

*EXPORT..YALUED-JPROCEDURE (see 13.9a.1.4).
*IDENT (see Annex B).
*IMPORT-EXCEPTION (see 13.9a.3.1).
*IMPORT-FUNCTION (see 13 .9a. 1.1).
*IMPORTLOBJECT (see 13.9a.2.1).
*IMPORT-PROCEDURE (see 13.9a.1.1).
*IMPORT-VALUED-PROCEDURE (see 13.9a. 1.1).
*INLINE_.GENERIC (see 12.1a).
*LONG..FLOAT (see 3.5.7a).
*MAINSTORAGE (see 13.2b).
*PSECT_.OBJECT (see 13.9a.2.3).

*SUPPRESS-.ALL (see 11,7).
*TASK..STORACE (see 13.2a),
*TIME-.SLICE (see 9.8a).

*TITLE (see Annex B).

*VOLATILE (see 9.11).

F.2 imnplementation-Dependent Attributes

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

*AST ENTRY (see 9.12a).

*B!T (see 13.7.2).
*MACHINE-SIZE (see 1i3.7.2.

*NULL- PARA METER (fee 13 0 aL

*TYPE-.CLASS (see 13.7,.2).
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F.3 Specification of the Package System

package SYSTEM ii

type NAME is (VAX_3MS. VAXELN);

SYSTENMANE constant NAME :- VAX-VNS;
STORAGE-UNIT constant = 8;
MEMORY-SIZE Constant :-2--31-1;
MAX_INT constant :-2*-31-1;

MIMNINT conitant :=-(2.-31);
MAXDIGITS constant :-33;
MAX-4ANTISSA constant :31;
FINE-DELTA constant :-2.0-=(-31);
TICK constant :10.0*(-2);

subtype PRIORITY is INTEGER range 0 16;

-- Address type

type ADDRESS is private;

ADDRESSZERO : constant ADDRESS;

function "." (LEFT ADDRESS; RIGHT INTEGER) return ADDRESS;
function "+( CLEFT INTEGER; RIGHT ADDRESS) return ADDRESS;
function "-" (LEFT ADDRESS; RIGHT ADDRESS) return INTEGER;
function (. CLEFT ADDRESS; RIGHT INTEGER) return ADDRESS:

function "=" (LEFT, RIGHT ADDRESS) return BOOLE.AJ;
function "/=" (LEFT, RIGHT ADDRESS) return BOLEA1;
function <" (LEFT, RIGHT ADDRESS) return BOOLEAN;
function "c=" (LEFT RIGHT : ADDRESS) return BOOLEAN;
function ">" (LEFT. RIGHT ADDRESS) return BOOLEA1;
function "=" (LEFT. RIGHT ADDRESS) return BOOLEAN:

-- Note that because ADDRESS is a private type
the functions "=" and "/=" are already available and

-- do not have to be explicitly defined

generic
type TARGET Is private;

function FETCHFROMADDRESS (A ADDRESS) return TARCET.

generic
type TARGET is privatse:

procedure ASSIGNTOADDRESS (A ADDRESS; T TARGET):

-- VAX Ada floating point type declarations for the VAX
-- hardware floating point data types

type FFLOAT is implementcion-dstned,
type D-FLOAT is tmplementatin dsfin.d,;
type GFLOAT is tr'Iemsntctn_,f,'.

type HFLOAT Is tmplementath,,n_.ieFr~d,
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type TYPECLASS is (TYPECLASSEIUMRAT ION,
TYPE -CLAS S.INT EGER,
TYPE.CLASS..FIXED-POINT.
TYPE..CL.ASS-FLOATING-POINT.
TYPE-CLASS-ARRAY,
TYPECLAS S-RECORD,
TYPE-CLASS.ACCESS.
TYPE-CLASS-TASK.
TYPE-.CLASS-ADORESS);

-- AST handler type

type AST-HANDLER Is limited priTvate;

NO-AST-HANDLER :constant AST-HANDLER;

Non-Ada e.A,..ptlon

N0NADA-EROR :exception;

-- VAX hardware-oriented types and functions

type BIT-.ARRAY in array (INTEGER range <>) of BOOLEAN;
pragma PACK(BIT..ARRAY);

subtype BIT-ARRAY-8 is BITARRAY (0 7);
subtype BIT-ARRAY18 is BIT-ARRAY (0 15);
subtype BIT-.ARRAY32 is BIT-ARP.AY (0 31);
subtype BIT-ARRAY-8.4 in BIT-ARRAY (O 63);

type UNSIGNED-BYTE is range 0 .. 255;
for UNSIGNED-.BYTE'SIZE use 8;

function "not" (LEFT UJSIGIJED.BYTE) return UNSIGNEDBYTE,
function "and" (LEFT, RIGHT UNSIGNEDBYTE) return UNSIGUEDSYTE.
function 'or" (LEFT, RIGHT UNSIGNED-BYTE) return UNSIGIIEDBYTE,
function "xor" (LEFT, RIGHT UNSIGNEDBYTE) return UNSIGflEDBYTE,

function T09!lTSIGNED-BYTE (X BIT.ARRAY.8) return UIS I GNEDYTE.
function TO-BIT-ARRLAY-8 X UNSIGED-BYTE) return B:T-ARRAY-8:

type UNS IGNEDBYTEARRAY is array (INTER range <>) of JISIG?EDBYTE.

type U !SG.NED_WORD is range C
'for UNSIGNED-WORD ISIZE use 16.

function "not" (LEFT UNSIGN?3_lW0R!D) return UNS:CNED-WORD.
funct.,on "and" (LEFT. RIGHT '-?S I GED_ WORD) return UI:S:G:EDWORD,
function "or" (L-EFT. RIGHT UNSIGIEDWORD) return UNSlS:lED~w0RD.
function "lxor" (LEFT, RIGHT UtNSrGED-wORD) return UNSGNED'IORD,

function T0.UNSIGNED-WORD (X BIT-_ARRLAY_16) return UNSIGNED_11DRD:
function TO-BIT-ARRAY-18 (X UNSIGJEDWORD) return BITARRLAY18

type UNSIGUED- _WORD _ARRAY is array (INTEGER range <>) of UIISIGNEDWOR0,

type UNSIGNED-LOJCWORD is range MIL-INT MAX-INT,

for UNSIGNEOLCNGWCR'STZE use 3-2,
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function "not" (LEFT UISIGNED-LDNGWORD) return UNSIGNED-LONGWDRD,
function "and" (LEFT, RIGHT UNSIGNED-LDNCWORD) return UNSIGNED-LONGVORD:
function "or" (LEFT, RIGHT UNSIGNED-LONGWORD) return UNSIGNEDLONGWORD;
function -xor- (LEFT, RIGHT UNSIGNED-.LONGWORD) return UNSIGNEDLDNGWORD;

function TO-UNSIGNED_LONGWVORD (X . IT_.ARRAY_32)
return UNSIGNED-LONGWORD;

function TO-SIT-ARRAY-32 (X :UNSIGNED.LONGWORD) return BIT-ARRAY-32;

type UNSIGNED-LNGWORD...ARRAY is
array (INTEGER range <>) Of UNSIGNED..LONGWORD:

type UNSIGNEDQUADWORD Is record
LO UNSIGNED-LONGWORD;
LI UNSIGNED-LONGWORD;
end record;

for UNSIGNED-QUADWORD'SIZE use 84;

function "not" (LEFT UWSIGNED..QUADWORD) return UNSIGNED.QUADWORD;
function "and" (LEFT. RIGHT UNSIGNEDQUADWORD) return UNSIGNEDOUADVORD;
function "or" (LEFT, RIGHT UNSIGNEDQUADWORD) return UNSIGNEDQUADWORD;
function "xor" (LEFT, RIGHT UNSIGNED.QUADWORD) return UNSIGNEDQUADWORD;

function TO-UNSIGNED-QUADWORD (X :BIT-ARRAY.84)
return UNSIGNED..QUADWORD;

,function TO-BIT-.ARRLAY_4 (X :UNSIGNED..QUADWORD) return BITARRAY_64.

type UNSIGNED-QUA.DWORD-ARRAY is
array (INTEGER range <>) of UNSIGNED-QUADWORD;

function TO-ADDRESS (X INTEGER) return ADDRESS;
function TO-ADDRESS (X UNSIGNEDLONGWDRD) return ADDRESS,
function TA.DDRESS (X untuersal~tnieger) return ADDRESS;

function TOJNTEGER (X ADDRESS) return INTEGER;
function TG-UNSIGNEDLNGWDRD (X ADDRESS) return UUISICHEDLONGWORD,

f unct ion TO-UNSIGED-LONGWORD (X AST-HANDLER) return UNSIGNED-LCNGWORD.

-- Conventional names for static subtypes of. type 'JNSIGNEC-7.AONG*ORD

subtype UNSIGNED-1 is UNSIGNED-LOGWORD range 0 2*" I11
subtype UNSIGNED-2 is UNSIGNED..LOGWDRD range 0 .2-- 2-1.
subtype UNSIGUED-3 Is U?1JSGZED-.ClCWORD range 0 2- 3-1.
subtype UNSTCUED-4 Is UNSIGNED LONC'WRD range 0 2-" 4-,
subtype UNSIGNEZ5- Is UNSIGEDLNGCD range 0 2-" 5-1
subtype U1S1ZNED- is USIGr GUD:CN;CRD range C 2*- 6-:.
subtype UNSIGITED-7 Is UNSIGNED-LONGWORD range 0 2-" 7-_
subtype UNSIGNED-8 is UNSGNCIED-LONC'4ORD range 0 2-" 8-1
subtype UNSIGKED-9 is NSIGNED-LON0'IORD range 0 2"- 9-1
subtype UISIGIIED-10 1.s UNSIGNED-L0NGW0RD range C 2-"1C-1
subtype UNSIGIIED-1 In~ UNSIGNED-LG0 OWRD range 0 2":-.
subtype UNSIGNED_12 Is UNSIGNED-ONCI$CRD range 0 2*":2-1,
subtype UNSIGNED- 3 is UNSIZJED-LONG WORD range 0 2"-
subtype UIISIGIIEII-4 Is UN1SIG?1ED _ LONOW.RD range 0 2-"14-11
subtype UNSbC1NED-:5 Is U1:S1GNED- C.W0RD range 0 2*-:S-I,
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subtype UNSIGNED-16 is UNSIGNEDLONGWORD range 0 2*.16-1;
subtype UNSIGNED-17 is UNSIGNEDLONGWORD range 0 2.-17-1;
subtype UNSIGNED-18 is UNSIGNED-LONGWORD range 0 2.-18-I;
subtype UNSIGNED-10 in UNSIGNEDLONGWORD range 0 2,,19-1;
subtype UNSIGUED-20 is UNSIGNEDLONGWORD range 0 2*320-1;
subtype UNSIGNED-21 is UNSIGNEDLONGWORD ringe 0 2**21-1;
subtype UNSIGNED-22 is UNSIGNEDLONGWORD range 0 2**22-1;
subtype UNSIGNED23 is UNSIGNEDLONGWORD range 0 2*-23-1;
subtype UNSIGNED-24 in UNSIGNEDLONGWORD range 0 2*-24-1;
subtype UNSIGNED_25 iI UNSIGNEDLONGWORD range 0 2-.25-1;
subtype UNSIGNED-26 Is UNSIGNEDLONGWORD range 0 2*326-1;

subtype UNSIGNED-27 in UNSIGNED-LONGW0RD range 0 2-'27-1;
subtype UNSIGNED-28 is UNSIGNEDLONGWORD range 0 2*-28-1;
subtype UNSIGNED-22 is UNSIGNEDLONGWORD range 0 2**29-1;
subtype UNSIGNED-30 is UNSIGNEDLONGWORD range 0 2*-30-1;
subtype UNSIGNED-31 is UNSIGNED-LONGWORD range 0 2-*31-1;

Function for obtaining global symbol values

function IMPORT_VALUE (SYMBOL : STRING) return UNSIGNEDLONGWORD;

VAX device and process register operations

function READ-REGISTER (SOURCE UNSIGNED-BYTE) return UNSIGNED_BYTE;
function READ-REGISTER (SOURCE UNSIGNED_WORD) return UNSIGNED-WORD:
function READ-REGISTER (SOURCE UNSIGNEDLONGWORD) return UNSIGNEDLONGWORD;

procedure WRITEREGISTER(SOURCE UNSIGNEDBYTE;
TARGET out UNSIGNEDBYTE);

procedure WRITE-REGISTER(SOURCE UNSIGNEDWORD;

TARGET out UNSIGNEDWORD);
procedure WRITE-REGISTER(SOURCE UNSIGNEDLONGWORD;

TARGET out WNSIGNEDLONGWORO);

function MFPR (REGNUMBER INTEGER) return UNSIGNEDLONGWORD;
procedure MTPR (REG_NUMBER INTEGER;

SOURCE UNSIGUEDLONGWORD)

VAX interlocked-instruction procedures

procedure CLEAR-INTERLOCKED (BIT in out BOOLEAN.
OLD-VALUE out POOLEAN)

procedure SETINTERLOCKED (BIT in out BOOLEAN.

OLD-VALUE out BOOLEAN).

type AL:GNEDWORD Is
record

VALUE : SHORT_'T7EGER.
end record:

for ALIGNED-WORD use
record

at mod 2:
end record,

procedure ADD_!N1TERLOCXED (ADDEUD in SHCRT_INTEGER.
AUGEND in out ALIGNEDwRD,
SIGN out INTEGER),
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type INSQ_STATJS is (OK_NOTFIRST. FAILNO_LOCK. OK_FIRST).
type RD40-STATUS is (OKNOT-EMPTY, FAIL-NOLOCK.

OKEMPTY. FAILWASEMPTY);

procedure INSOHI (ITEM in ADDRESS,

HEADER in ADDRESS,
STATUS out INSQSTATUS),

procedure REMOHI (HEADER in ADDRESS;

ITEM out ADDRESS;
STATUS Out REMQSTATUS);

procedure INSOTI (ITEM in ADDRESS:
HEADER in ADDRESS;
STATUS out INSQSTATUS);

procedure REMQTI (HEADER in ADDRESS;

ITEM out ADDRESS;
STATUS out RENQ-STATUS);

privete

-- Not shown

end SYSTEM;

F.4 Restrictions on Representation Clauses

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

In VAX Ada, a representation 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 tvpe that has a component or
subcomponent of a generic formal tpe or a type derived from a generic
formal type is not allowed.

F.5 Restrictions on Unchecked Type Conversions

%'.AX Ada supprts the generic ft;in L'NCHECKEDCONVERSION with
the following restrictions on the class of types involved:

" The actual subtype corresponding to the formal type TARGET must not
be an unconstrained array type.

* The actual subtype corresponding to the formal type TARGET must not
be an unconstrained type with discriminants
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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
UNCHECKEDCONVERSION 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 13.5).

VAX Ada does not support interrupts as defined in section 13.5.1. VAX
Ada does provide the pragma AST-ENTRY and the ASTENTRY attribute as
alternative mechanisms for handling asynchronous interrupts from the %\MS
operating system (see 9.12a).

F.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
facilities. To give users the maximurn benefit of the underlying VAX RMS
input-output facilities, VAX Adi provides packages in addition to the
packages SEQUENTIAL_10, DIRECT 10, TEXT_10, and 10EXCEPTIONS.
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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.B.1 Additional VAX Ada Input-Output Packages

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

* RELATIVEIO (see 14.2a.3).

• :NDEXEDIO (see 14.2a.5).

* SEQUENTIALMIXED-10 (see 14.2b.4).
* DIRECTMIXED10 (see 14.2b.6).

• RELATIVE MIXEDIO (see 14.2b.8).
* INDEXED MIXED-1O (see 14.2b.10).

VAX Ada does not provide the package LOWLEVEL IO.

F.8.2 Auxiliary Input-Output Exceptions

VAX Ada defines the exceptions needed by the packages RELATIVEIO,
INDEXEDIO, RELATIVEMIXEDIO, and INDEXEDMIXEDIO in the
package AUX-1OEXCEPTIONS (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 may 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 Run-Time Reference
Manual. For information on FDL, see the Guide h VMS File Applications and
the VMS Fic Dejinition Langnuay.c Facility Mamnzl
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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, MODEERROR, 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 KEYERROR. 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 INFILE.

* 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 DELETEELEMENT 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.
" In the SETLINELENGTH and SETPAGELENGTH operations on text

files if the lengths specified are inappropriate for the external file.
• In text files if an operation is attempted that is not possible for reasons

that depend on characteristics of the externai file.

The exception NAME_ ERRO')R is raised as specified in section 14.4: by 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 NA-ME 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 Ado Rim-Tinie Refcrcicec %fnuifil explains the
naming of external files in mnre detail.

2-10 Imolementatcn-Deoen1deqt Ctaractertstics



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:

* 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.

* If it is a function with no formal parameters whose returned value is of a
discrete type. Tn 0,;s 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 EXPORTVALUED
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 EXPORTVALUEDPROCEDURE 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 types declarecd in the package STANDARD
are as follows:

SHORTSHORTINTEGER -12, 127

SHORTINTEGER -3'768 .. 327u7

INTEGER -21474'3040 .. 2147483647

For the packages DIRECTI.), RELATIVE_1O, SEQUENTIAL MIXED 10.
DIRECTMIXED_10, RELATIVE-MIXED IO, INDEXEDMIXED_10, and
TEXT-IO, the ranges of values for the types COUNT and POSITIVECOUNT
are as follows:
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COUNT 0.. 2147483647

POSITIVE-COUNT 1 2147483647

For the package TEXTIO, 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 decimal equivalent
Attribute (where applicable)

DIGITS 6

MANTISSA 21

EMAX 84

EPSILON 16#0.1000_0 #c-4
approximately 9.53674E-07

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

LA RGE 16#0.FFFFF80#e + 21
approximately 1.93428E + 25

SAFE-EMAX 127

SAFE-SMALL 16#0.1000000#e-31
approximately 2.93874E-39

SAVE-LARCE 16#0.7FFFFCO#e + 32
approximately 1.70141E+ 38

FIRST -16,0.7FFFFF8ke + 32
approximately - 1.70141E - 38

LAST 16,0.7FFFFF9,ie - 32
approximately 1.70141 E - 3

MACHINE RADIX 2

MACHINE MANTISS.: .  24

MACHINEEMAX 127

MACHINEEMIN -127

MACHINE ROUNDS True

MACHINEOVERFLOWS Trute
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D-floating value and approimate decimal equivalent
Attribute (where applicable)

DIGITS 9

MANTISSA 31

EMAX 124

EPSILON 16#0.400000000000_000#e-7
approximately 9. 3132257461548E -10

SMALL 1600.8000_0000_0000_000#e-31
approximately 2.3509887016446E-38

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-QO0ke + 32
approximately 1.7014118338124E +38

FIRST -I 6#O.7FFF -FFFFFFFF-FF8*e + 32
approximately -1 .7014118346047E +38

LkST 16i'0.7FFF_-FFFF_-FFFF -FFS#e -32
ar~irnately 1.7014118346047E +38

MACHINE3RADIX 2

MACHINE-MANTISSA 56

MACHINE..EMAX 127

MACHINE-EMIN -127

MACHINE-ROUNDS True

MACHINE OVERFLOWS Tnie

G..floating value and approximate decimal equivalent
Attribute (where applicable)

DIGITS 15
MANTISSA 51

EM%,AX 2.

EPSILON 1(,-0.40000000000000-e-12
approximatelY 8.991794107001 E -16
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G-floating value and approximate decimal equivalent
Attribute (where applicable)

SMALL 16#0.8000_0000_0000_00#e-51
approximately 1.944692274332E-62

LARGE 16#0.FFFFFFFFFFFFE0#e+51
approximately 2.571100870814E+61

SAFEEMAX 1023

SAFE-SMALL 1640.1000 000000000#e-255
approximately 5.562684646268E-309

SAFE-LARGE 16#0.7FFFFFFFFFFFFOe + 256
approximately 8.988465674312E + 307

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

LAST 16#0.7FFFFFFF_FFFFFC#e + 256
approximately 8.988465674312E + 307

MACHINE-RADIX 2

MACHINE-MANTISSA 53

MACHINEEMAX 1023

MACHINEEMIN -1023

MACHINE-ROUNDS True

MACHINE-OVERFLOWS True

H-floating value and approximate decimal equivalent

Attribute (where applicable)

DIGITS 33

MANTISSA ill

EMAX 444

EPS I LO N 16a0.4000_0000000000000000000_)000_0e - 7
approximately 7.70371q77734804341222301177033Q 7E-34

SMALL 16"0. 8000_0000 0000_000 00000000_e - 1I
approximately 1.1006568214637918210934318020936E-134

LARGE 16#0. FFFF FFFFFFFFFFFFFFFF FFFF FFFE_0-e - 11
approximately 4 .5427420268475430659332737993000E- 133

SAFEEMAX 16383
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H-floating value and approximate decimal equivalent
Attribute (where applicable)

SAFE-SMALL 16*0. 1000_0000_0000_0000_00000000000e-4095
approximately 8.40525785778023376565t)66945433044E-4C33

SAFE_ LARGE 16#0.7FFFFFFFFFFFFFFFFFFFFFFFFFFFFO#e + 4096
approximately 5.9486574767861588254287966331400E + 4931

FIRST -16#0. 7FFFFFFFFFFFFFFFFFFFFFFFFFFF C#e + 4096
approximately -5.9486574767861588254287966331400E + 4931

LAST 16#0.7FFFFFFFFFFFFFFFFFFFFFFFFFFFC#e + 4096
approximately 5.9486574767861588254287966331400E + 4931

MACHINE-RADIX 2

MACHINE-MANTISSA 113

MACHINEEMAX 16383

MACHINEEMIN -16383

MACHINE-ROUNDS True

MACHINEOVERFLOWS True

F.9.4 Attributes of Type DURATION

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

DURATION' DELTA 1.00000E-04

DURATION' SMALL 2- 14

DURATION'FIRST -131072.0000

DURATION' LAST 131071.99Q

DURATION'LARGE 1.310719999389t7484375E +05

F.9.5 Implementation Limits

Limit Description

-2 Maximum numher of formal rarameters in a su'lprogram or entry
declaration that are of an unconstrained record type

,:,z 3 Maximum identifier length (number of characters,

Maximum number of tharacters in a source line
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Limit Description

245 Maximum number of discriminants for a record type

246 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'

4095 Maximum number of library units and subunits in an execution
closure 2

32757 Maximum number of objects declared with the pragma PSECTOB.ICT

65535 Maximum number of enumeration literals in an enumeration type
definition

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

65535 Maximum number of frames that an exception can propagate

65535 Maximum number of lines in a source file

231 - 1 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.
2The execution closure of a given unit is the compilation closure plus all associated secondar%
units (library bodies and subunits).
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APPENDIX C

TEST PAPAM%1ETERS

Certain tests the ACVC ,k.use of implementation-dependent values,
such as the ma:iicui 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 name. Actual values to be substituted are represented by
names that begin ".'th 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.

$ACC_SIZE 32
An integer literal whose value

is the number of bits sufficient
to hold any value of ar. access
type.

$BIG IDI 1..254 => 'A', 255-> 'I'

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

$BIGID2 1..254 => 'A', 255 => '2'
Identifior the size of the
maximum input line length with
varying last character.

$BIG LD3 1.127 => 'A', 128 => '3',
Identirier th:e size ot the 129..255 => 'A'
maximnnm incut !6ne ent w. t
varving :.id-_l!e characte-

$BI i.t -1127 => 'A' 128 => '4'-7 j" e n? 2 5 => 'A'

var','in: ~ - ridl e t-ct<

$BIG TN- ,>

An integer literal of .. 2" . .252 0, 253. 255 -> '298'
with enou eai zeroes so

that it is the size of the
maxmum -, :ne ._en,,t:.

$BIGREALL- 1..250 => '0', 251..255->
A universal real literal of '690.0'

value 690.0 with enough leading

zeroes to be the size of the
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ma i:l r, .: ne -

$BIG STR7hGI 1..195 -> "A"

A strin i-r -.Lic \:he n

catenIla e . .1- ,

yields -: DI

$BIG STRIN° 196.254 > '127, 255 -> "1"

caten<-G r. ahe e,. o

BIG STRINGi yields the image of

BIGID1.

$BLANKS 1..235 -> '

A sequence of blanks tw.enty

characters less tl, u the si:ze

of the maximum line length.

$COUNT u-ST 2_147 483647
A ur~Iv'." sl integer

literal :.os e u is

TEXT O.C'"7 ..

$DEFAUL: .... IR _,. -

An integer faI se v a1ue

is SY ..... ST GE "'%-C

$DEFAULT SYS ..... 1v,,

2-s

$ FI X ED :;:X OSUCHFIXEDTYPE

The nale of r e cli .nd

floatig -. c .>. ...han



FLOAT, 01-7o

LONG FLOAT'I.

$GREATERTHAN -DUTION- 1' 75 000.0
A universal r-eal literal- th'ati
lies betwe en DURATIn',s, BSELST

and Dc~~1  - -' c0 r an'.~u
in the

$ GREAT ERT-:-,DI PO.) ZIO BAE ST 131_073.0

A universal rr-al literal that is
greate rP~TO'BS' T

$HIOHPRIOR-T, 15
An int-e~e ora wos e value

for the I i> ee SYTM PRORTY

$ILLEGAL " ETPS-- P 7L E NEI BADCHARA@.!
An xcena Ct- name whit-

conca-'ns :nwa1ld c-haracters.

$1I L LE G L EXIKT ERNAL "- F IL E -NA ME 2

THIS-FILE -Nt7DL D -BTE7 DETTLLEC-I-T-WERE-NOT-SO-LONG.SOTHERE
A~n ex t e rna e"Me wIsci
Is too =

A I-r ~ e Fe' literal

whose .....

t Z; rare ofDUT..

$LE7SS T:.I?-11 073.0

-s Dl 12.1! ct e '



for --he subtpe SSTEN'-. PRIORITY.

$MANTISSACODO 31
An integer literal whiose value
is SYSTEM*.1K -":'IAx-::SSA.

$MAX DIGI:TS 33

$MA.X IN LEN, 255
Maxinump. 1;T ) iI E ln enl",z
permr.i:ted! b,.- tne nri!ctlo

sMAXTNT2147483647
A er E- :c-
whose vleIs SVS JK .X! TT

$MAX lNT YlL~q1 2_147_483_648
A un s elrS i;ea
whose --*s S'ISTE " INT t.

SMAXLENl''T 7 FD , 1..2 -> "2:",, 3.. 250 for'0,

U.IA S1.Z e Er. ased 251. .255 - 1:

with eioz- 1 zeroes inl

the m a n z Ss a tco b e 77 I LN

KLA, L' EPF .- S D L E1_ . .2 -> '16:', 3.. 248 -> 0'
A e,- ic re zased literal 249. .255 ->'16:F.E'

w.hose a ,iE .7
en"'o S i7 Ile

~'."~vw'~-'1 => '".2. .254 => ""
ZE, .2U

2 1cS 7 a3 64

;- sv, ' 3 2

o o c, uC ej~. a

0 -O*' .- -



$ NXM,,E SHORTSHORTINTEGER
A name o-f a prede finednmei
z,,pe other than LAT NTGR

SHRT FLOAT ShRS

$.NEGBASEDIX?'- i.6;FFFFFFFE#
A basec; it e otea Ths e
highesti 01"G r nonro b0
falls ir. tm sa bit

forSYT.SYIT

$N,,EW MKE>! ISIZE 1 048_576
An integer lien.uoevalue-
is a er ttd rzpntfor

rgr USo-:E,. terta

'n -, - : -I .-c -aue

iS a 7 &~ r i eC; a Y- or1,

S toiere 1s

,- Se~ ~ ~ ~ -,acfS"SE

100 2



A-PPE DTX: D

ITHP~XXTESTS

Some tests allrE '.:c: _;: :ow tACVC because they do not conform to
the Ada Standac . T- ol'iuz.3 tests had been withdrawn at the time
of validat ion .~siu !,e &tclSt.5 indicated. A reference of the
form AI -dddc.J> Ito-) :, Ada -cuI'enta.rcZ."

A39005G
This test unire,-sorabl\ expects a component clause to pack an array
component int-o a ninimuin. size (line 30).

B97102E
This test corntizus an unintended illegality: a select statement
contains a nuil s zatemnent at the place of a selective wait alternative
(line 31).
BC 3009 B
This test .' :ettotc -cular instantiations will be detected
in several i:. unit:s e ,cui though none of the units is illegal
with respec unit:s it: c-DEpnds on; by AI-00256, the illegality
need not be dc-_c d until e>ecution is attempted (line 95).

CD2A62D
This test- czclre tat an array object's size be no greater
than 10 althouzs- subotvne's size was specified to be 40 (line 137).

CD2A63A . .D, r.D. C2T..D, CD2A76A. .D [16 tests]
These tests teu o clneci: the size of objects of a derived
type (_'or whic., - e nclause is given) by passing them to a
derived su ~ '- :~ctxconverts them to the parent type
(Ada stancarz ziiro> hey use the 'SIZE length clause
and a*:tr_":ut- ti: : csicered problematzic by the 'WG9
ARC.

These ter a.srrtaewhile t:he main

progra:: p ~ :. ests t-or tasi- ztermination; this is
not tnre :-- v-3y'. ~ a o I ndefinitely (lines 74, 85,
86 & 96, 5

C:2B132CD :
These tests tat a 'S~- ST7E length clause provides precise
Control over Z mIhe ot _ sirated objects in a collection; the Ada
standard 131.2-15 s no s,-c.- control must not be expected.

CD2DI'IB
This t-est z - :~ ~rsntto clause for a derived fixed-point
type (at 7- d2ut cettes a set: of model numbers that are not
necessar-:.v. zlcs:.tc r he parent: type; by Commentary AI-00099, all



model numbers of a derived fixed-point type must be representable values

of the parent type.

CD5007B
This test wronc-lv e'.,ects an implicitly declared subprogram to be at the
address tn4t is spectfied for an unrelated subprogram (line 303).

ED7004B, ED7005C & . EDT006C & D '5 tests]
These tests clieck various aspects of the use of the three SYSTEM
pragmas; the AO .:ithdraws these tests as being inappropriate for
validation.

CD7105A
This test requi-res ::!at successive calls to CALENDAR.CLOCK change by at
least SYSTE.. : o.:ev' 'r, hv. Commentary AI-00201, it is only the
expected frequencv of change -za must be at least SYSTEM.TICK --
particular instanc.cs ot onante may be less (line 29).

CD7203B, & CD7'i..D
These tests use the 'SIZE length clause and attribute, whose
interpretation is considered problematic by the WG9 ARG.

CD7 205D
This test checks invalid test objective: it treats the specification

of storage to be :eserved for a task's activation as though it were like

the specz:ication of storage for a collection.

CE21071
This test re .rs that olbjects of two similar scalar types be
distinguished . "-d from a fil>--DATA_ERPOR is expected to be raised

bv an atteM-t -eC "id one oo'ect as of the other type. However, it is

not clea the "stancdad 14.2.4:4 is to be interpreted;
thus, L -s t considered valid. (line 90)

7his tS %- -. wen two files are associated with

the same -.ter :.--ie-"--------not reruired by the Ada standard.

This test cont ir e era c.o te C ,'D CF LINE & END OF PAGE that have

no pa-a: r: -_<._--- cafa '.. cr.ti.ded to specify a file, not to refer
to STANIAD , ines 1. !73 , S, 132, & 136).

CE3411B
This test rec:-re tha a c::t file's column number be set to COUNT'LAST

in order to c:'ec: t "' Y _ E,,.R is raised by a subsequent PUT

operato. feraton ,ill generally raise an exception
due to a lac" " u:c -ace, an the test would thus encumber
validation tes::<:.

E28005C
This test expects tat s string "-- TOP OF PAGE. --63" of line 204
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will appear a: the top of the listing page due to a pragma PAGE in line203; butlin 203 ntaius text that follows the pragma, and it is thisthat must appear a: the top of th.. page.
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APPENDIX E

COMPILER OPTIONS AS SUPPLIED BY

Di:tal Equipment Corporation

Compile:-: Ada Version 2.0

ACVC Version: 1.10

/ANALYSISDATA or /NOANALYSISDATA

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 whether run-time error 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).

/COPYSOURCE or /NOCOPYSOURCE

Controls :iether the source being compiled is copied into the
compilation ibrary for a successful compilation. The default is
/COPY SCU,7.

D ,/DEBUC or LL zBC or p zb:G=ption

where on:ci one o

. .. -. .or . or NONE

Co:trols :. i:: busio: i :vging symbol table information in the
compiled obec-  r- e uuc. Tc, . default is /DEBUG or, equivalently,
/DEBUG=ALL.



* /DIAGNOSTICS, i'DIAGNOSTICS-filelame, or /NODIAGNOSTICS

Controls whether a special diagnostics file is produced for use
with thne VAX anicu-ate-Scansitive Editor (a separate DIGITAL
pr odu c t The Gefault is /Nc ,DIAGNOSTICS.

* /ERROR L7MI--T=t

Controls t:he number of error level diagnostics that are allowed
within a single compilation unit before the compilation is aborted.
The default is /ERROPS LIMI1T=30.

Specifies :the --3:re of" 7he A da compilation library to be used as the
context tari thle com-tilatiun. The default is the library last
establishe d b%- tne --S SHT LBAYcommand.

IL LST, ,'ITf~n:.orXLT

Conzrolsnetr a listing file is produced. /LIST without a
filename uses adefault filename of the form sourcename.LIS, where
sourcena:-e ;' he " ante of1 the source file being compiled. The

,'0L--ST~ (for bot.h interactive and batch mode).

1*1/XAC-H" ----- D or 7 ,O IACHIJNECODE

Controls -:Le: it-r ge'-rated machine code (approximating assembler
notatio is includ'ed in the listing file, if produced. The
d e fau 1 COE.S

-~~!;-&c itcation of the current source file
is :o e-- e'~ ibray. This copy is used for

--.a:ion features. ) The default is

~ontrc. ;inal optimization is applied in
pro d,,; c cod~e. The default is /OPTIMIZE.

(/NOP:::ZEis ofurIva use in combination with /DEBUG.)

Contr,-ols .::.. "summary is included in the listing.
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L -AR

Specifies~ of informational and warning level
messt~wl '.ich destinations. The categories can

b e S SUPPILEMENTAL, COMPILATIONNOTES AND
STAT>' :1;n be A-LL, NONE or combinations of
T E P-' 1S'' S' 1S. The default is

,E:ALL, SUPP: ALL, COMP: NONE, STAT: LIST)




