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CHAPTER i

INTRODUCTION

J

This liilda~.on Summary Report SHSR) descripes the extent to which @

“ic Aea compiler conforms to the Ad3 Stanaard. ANSI/MIL-STD-1815A.
This ~eport explaing all technical terms wused within it and thoroughly
reporis  the results of testing this compiler using the Ada Compiler
Vaiidation Capability —ACYE) ! An Ada compiler must be implemented
accorcing to tne Aga Standard, and any implementation-dependent features
must conform to the reguirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, anag nothing can be implemented that is
not in the Standard.

Sven ‘hough all validated Aca compilers conform to the Ada Standard, it
must se understood that some differences do axisi betwesn implementations.
The Aaca Stancard sermi:s some implementation depencencies--for example, the
maximum leagth of igentifiers or the maximum values of integer types.
Other 1ifferences between compilers result from the chnaracteristics of
sarticuiar operating systems, hardware, or implementation strategies. All
the dependencies observed during the pracess of testing this compiler are
given ia this report.

The information ia this report i5s derivea from the test results o2roduced
juring valigation testing. The valizaticn process inciuaes submitting a
as

<u" :f stanaardized tests, the ACYC, inputs to an Adz compiler and
svaluziing the recults., The purpose 0¢ vai‘dating is fo ensure conformity
9% wne -ompiler to tne Ada Standard by “esting that the compiler oroperly
impiaments iegal ‘tanguage constructs and that it identifies and rejects
illegai language constructs. The testing aiso identifies behavior that s
implementation dependent but permitted oy the Ada Standard. Six classes of
tests 3rs ysed. These tests are designed to operform checks at compile

time, at link time, and during execution,

1-1
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1.1 SURPQOSE OF THIS VALIDATICON SUMMARY SEPORT
This VER documents the results of the validat:cn testing performed on an
Ada compiler. Testing was carried out for the foillowing purposes:
To attempt to identifv any lancuage constructs supported by the
comotlier inat 4o not conform o the Aaa Stangard
o o3ttempt to faenti<y 3ny 1ar Lége fansiructs 10t supogrteg by
the compiier het reguirea sv the Ade Iiancard
To determine that the impiementation-zependent behavior is allowed
by the Ada Standara
Tesving of tNiS complier was congucted ov the AVFE zccording o procedures
gstacitsned by the Ada Joint Program Office ang acministered by tne Ada
Valigation Orgarization (AVO). On-site testing w33 complated B88-05-19 at
Tartan Laboratories Incorporated in Piitsburgh.
1.2 USE OF THIS VALIDATION SUMMARY REPORT
Consistent with the national laws of the originating country, tne AY0 may
make fuil and free public disclosure o7 this reparz. In the Unitad States,
this is oraovided in accoerdance with the 'Freecom ot  Informaticn Ac¢t" (8§
U.s.C. 4532 The results of this veiidation acoly only 1o ine computers,
operating systems, and compiler versions idenitiried in this report.
The organizations represented on the signature pace of this report do not
represent or warrant thsat all statements cset forth in this report are

accurate and complete, or that the subject compilar has no

%0 the Ada Standard other than tnose presenizc. Clcoies of
availatle tc the public from:

Ada Informaticn Ciearincnouse

Ada Joint Program Q%fice

QUSDRE

The Pentagon, Em 3D-139 {(Fern 3treat)
Washington DC 20301-3081
or from:
TABG m.b.H., Dept SIT
Einsteinsiracse 20
8012 Ottobrunn
Faderal Republic o0f Germany

nonconformities
this repcrt are




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

Ada Validation QOrganization

Institute for Defense Analyses

1801 North Beauregard Street

Alexandria VA 22311

REFERENCES

C. Ada Compiler Validation Progeguizs
Program Office, 1 January 1987.

J. Adg Compiler Validation Capability
inc., December 1986.

1. Ada Compiler Validation Capability
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1.4 DEFINITION JF TERMS

ACVC The d4da Compiier Vaiidazi'en Capability. The set of Ada
oroagrams that tests the zonform:ty 0¢ an Ada compiler 1o the
Agg oarogramming language.

Aga in Ada Comment3iry cantging 3i. infaermaz.on relevant to the

Cammentary S9N 20arAa33ag 3y 3OLOMMEnt 90 tas L:§ Itandard. These
IImments are jiyen 3 Un.Iud fgentificiticn numpsr hsving the
sorm 4l-ddécda

Ada Stangarc ~NSI/MIL-ZTD-!31%A, February 1°%82 ang ISO 3 - 1987

depticany The sgeniy reCuesting va:ifation

AVF Tha Ada Validation racility. The AVF is responsible for
cor

¥

Jrgucting campiier wyaligztions aC'ord'ng {o procedures
ontained in the Ada (C2mpcile~ Validation Procedures and
GUd

AVD The Ada Validation GQrganizaticn, The AVO has oversight
authority over atl AVF opractice scr  the purpcse of
intaining 3 uniform orocess  for vgiidation ot Ada
:*mptl.. . The AVQ oproviges zaminisirative and technical
support for 4cs validations %o ensure consistent practices.

p

processor for the Ada ianguage. In the context of this
report, a compiler 15 any language processor, including
iross-compilers, transiators, and interpreters.

Compiler

Failed test An ACVC test for which the compiler generates a result that
demonstrates nonconformiiy to the ida Stangard.

Host The compuier on which the compiier residec.

Inapolicabies An ACYC fest iha?t wuses #=aturss ¢f <the ianguage that 3

tess compiler is not reauireg %6 supsort or may iegitimately
suppert in 3 way other *thzn ithe one esxpected oy the test.

Passed test &n ACVC test for which 3 compiler generates the expected
resuylt.,

Target The computer for which a ccmpiier generatas code.

Test A srogram thzt checks a comoiler's conformity regarding a
oarticuiar <feature opr 2 combination of featurec %o the Ada
Siandars. In *the c¢ontext 2% this report, the iz2rm 135 used to
designata 3 single tazt, which m®ay comprise one or more
fiies,

Withdriwn an ACYC test fgund to be ingorract ang net used Yo check

tesy conftormity to the Ada Standarz. A test may be incorrect




INTRGDUCTION

because it has an invaita test objective, fails to meet its
test objective, or contsins tllegal or erroneous use of the
ianguage.

1.5 ACVC TEST CLASSES

Zonfonmity Yo the hda Standard  is mezsurec using  the  ACVC. The ACVC
tgantgins poth tegal and illegal Aca prngrams strustured iato six test
ttasses: A, 9, C, D, E, and L. The first ietter 0f 3 %251 name iaentifies
the  class to whicn it pelongs., Ciass 4, C. D, and © tests are “xe'utabl
inz  special program gnits are usea 190 rfEpOrT  thelr  result durlng
2yecution Ciass 3 tests are expeciec 10 produce :ompxlatlon errors,
Ciass o tests 3re expected 15 oroduce compilation o9r jink errors.

Ciass ~ tests checx that legal Ada procrams can be succ=ssfully compiled
and =2xecuted. There are no explicit program components in a Class A test

ancther language (other than those already reserved ,n the Ada language)
e netl treated as researved words by an Ada comprier. A Class A test s
ssea if no errors are geiected at compii2 time and the srogram axecutes

-

5
produce 3 PASSED message.

n
3 chelk semantics. For exampcle, a Ciass A test cnecks that reserved words
f
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ractly compiled and
nog oroduces a PASSED,
he result wnen it is

Class © tests check that legal Ada grograms
executed. Each C(Class C test is salé-:
FAILED, or NCT APPLICABLE message :ndicati
axeculea.

[+ ]

’

i f 2 compiier.
e er by ithe Ada
cer ot identifiers

cx the comoiiation 3nz exeifuti
no Capacity PEQUi“ menis ol
parameters--for exémpie,
itation or the numper 27 un in 2 librarv--3 compiler
J test ana stl?! serforming  compiler,
it fails to compiie pecause the capaci :v of the
1 is classifiec :s inapplicsote., 1f 3 Ciass D
it is selif-cnecking ana orsduces 3 PASSED or

J lests ¢
there 3
3
3

.

.'Jﬂl

Y
[T 7]

£ 0
i

3 m®» D

3} n“: [}

tandara for
sermitted in m
may resuse to compi
Therefora, if a C
compiler is exceede
1est compiles suc
FATLED message duri

v (P .
p )
<

L
€F ~- ¢4 O O

(9 PR
s

[4] (n - m w

Each Class £ test is self-checking and produces a NOT APPLICABLE, PASSED,
or FAILED message when it s compiled and executed. However, the Ada
Ciandard oermits an implementation to reject oaragrams containing some
Tegtures addressed oy Class £ tests during compilation. Therefore, & Class
€ test it passed by a compiler if it is compiled successfully and executes
10 praduce & PASSED mecssage, or if it is rejecied sy the compiler for an
i{lowabla reason.
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23%5 Cnheck that incompiete  Or  :.i294.  4ag orsgrims  nvelving
separatelvy  compiied units 3re  zetectes ang not 3llcwed 1o
S.38% L *ests ave compiled sefirate.v 3ng 2xecution s aitemptad.
. *8St g3sses f vt s rejectes 3U .ok time--inat is, 3n attempt
2 tne ma:in program must  generizi2 an  er~gr message before any
ant in the ma‘n  arogram  Ir o 3inv  uncis refer2nced by the main
~2 2l3ibariten.
S LnUTEL tTE T3f.3g2 FEOCRT iv: othe Ttorzaur: =DM _TILIL supzort
-ltelvin: fgztgrer 0d the awelytic o : o tErti. e oickace REPCRT
TRE MRCSRGRISM 2v WRICT Bxecullsie tests ~eonert =iS3ED, FAILZD, or
STRELT rasyltz It zlzo grevizes 2 oIat of genTity fynctions used
ime o camptler 397 imiIations &l.cwes $v  Tneé  4ci  Standarz  that
“lume2nt 3 %8st osplectivwe.  Tne orogegqure JHETS_SILD G5 oused to
Ithtante A teyt files yritten gvosome o tne 00353 O fseis orop
02 3¢ tne 4gg Stinast3. The zer3cicn of REPORT 3nd THMECH _FILE s
v 3 et o+ Axetultsb.2 tests Trese t2tis orocuce messages that
res g yerisy tngt the unitz are srcergting correctiy i1 these
257 ggerc3iting ¢arreCily, then tne véiidat:on s not attlempted.
27 tnhe t=23ts in the ACVC follow conventions that ar intenced to
ngt the 4ects ara reasonabiv cortab'le Wwithout modification. For
the *asts make use 0F only the 2asic set o7 S3 -naracters. contain
Wi omaximum t2ngth of 72 charscters, dte 3mail mer¢ values, and
Tites thel mav not oe supEoites av 3. imsiemenz:tiors 'n separate
“Jwfyer, SOme Te3ts L£ont3in values that reayire tne test (0 be
3 3cIoraing o moiezmentition-cspesi ¢ wilues--+<0 exsmple an
<1i2 name A (i3t 9of the wvaluse dses for tnils Ua!)aat.on is
in dopencgix o
r ooust correctly srocess each s+ the tests in the syite and
12 :onfermity ito  the Ada Siandarz gy 2ither meseiling the pass
siven for the *ecst or by showiny thai the test is inapplicabie 10
ameniation he spoiicapiciTy 9f 3 iast o s mnlcmentatlon is
2 #3ach time tne impiementation s valigatec. A iest  that s
2i: fgr one wvalisztion i€ ot ns2csczariiy inapplicasia for @
T yéiidation, Ay test That wa: detsraminead o0 cintain an illegal
ICTIIPUCT OP 30 erToneQus ianguage sonstruct i3 withdrawn from the
neredore, $ 1ot used in tesi‘ng & compiler. The tests
37 tne time 3¢ this vaiidsticn are siven in Apoencix 2.
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ZON ..LFATIC‘ INFORMATICN

2.2 IMPLEMENTATICN CHARACTERICSTICS

One or the purposes o0f validating compilers is to Jetermine the behavior of
& <comp:ier In those areas ot the Ada Standard *“nzt permit implementations

-

0 gitser, Class D ana £ *tests specifically cneck sor such implementation
jiftserences. However, tests in other <¢l3sses a:so characterize an
‘mpiamentation. The testi: aemonstrate ithe <fcoilowing characieriztic

»

The compiier ¢orrectiv processes tests containing ioop statements
nestad 15 53 ievels. plock statements nestec ¢ 53 levels, and
racyrsiye procedures separately compiled 35 subunits nested to 10
levelis, Tt zorrectiv oprocesses 3 compitation  containing 723
var-zpies in the same azeclarative part i3ea tects OSSAQIA..H (8
tastsy, OS60D1E, D6LO0OSE. .G (3 sest ;, ana DZSQ0CK.:

Universal integer calcuiations.

An  impiesmentation is allowed 1o reiec universal integer
calculgticns having values that ceec CYSTEM MAX_INT. This
implementation processes 64 bit 1niece" czicutations. (See tests
DAAQQZA, U4AQ02B, D4LADOZA, and DAA00<E.:

Bradefinad tyzes.

This implementation supports the azdditional predefined type
LONG_INTEGER, LONG_FLOAT in the wpackage STANDARD. (See tesis
286001C and 5860013.)

AN implementation is sllowed to reject 3 based titeral with &
value exceeding SYSTEM.MAX_INT during compilation, or it may raise
NUMERIC_Z3ROR or CONSTRAINT_ERROR  during execution. This
molementation raises NUMERIC_ ERROR {See test Z04101A.)

Sxoression evaluation.

Accarently some devault initialization exprassions for record
component are evaiuated pefore any value is checked to heiong to
g “omponent's subtype. (See test C32117A.)

~ssianments for subtvpes are performed with the same precision &S
the pase 1ype. (See test C357128.)

2-2




CONFIGURATION NFORMATION

This imciementation uses no extra biis for extra precision, This
implamentation wuses all extra bits for extra range. (See test
035°03A.

Sometimes NUMERIC_ERROR :s raised wr
T

en ar integer literal operand
N a compar‘tIon  Ar  membersnip g

t is outside the range of the

pase -vpe. (Sge test [45723ZA

Ny o2vfaptoon it t3ized when 3 titer:! gparand in & fixed-peint
IIWEAr:tIon  gr mempership  test ¢ autcide the range of the pase
Ttvge «See test [4S252A0)

Apcarently dneerfiow 15 not gradual. ({Ses tests (455244,

ounang.

“he me*nog uted for rounding %0 integer s apparently rounc &away
crem zerg ., iSee tests C46012A..27.)

he method used for rounding to

The integer is apparently
rnuna awev from Zerp. (See tests j

The methog used for rounding to int25er in static universal real
exgricIions % raund away trom zero. {See t2st C4A0144))

;r-a*‘: vpes

An  implementation s allowed <0 rzise  NUMERIC_ERROR or
CONSTRAINT_ERROR for an array having 3 T'LENGTH that exceeds
STANDARD. INTEGER'LAST and/or SYSTEM.MAX_INT. For this
imciementation:

tvoe declaration with more than
¢ sometimes CONSTRAINT_tRROR,
2360034

decisration o7 an array tvpe or su
SVETIMOMAY _INT  components  fais
zomeines NUMERIC _zRROR. (See 1es

raised when 'LZINGIH ‘s g to an array type
T + 2 components., Sae tecst (36202A.7

£SROR is raised when an arravy type with SYSTEM.MAX_INT
s is declared. (See test £262028.)

cacked J00LEAN array having a 'LINGTH exceeding INTEGER'LAST
ses NUMERIC_ERROR when the array type is declared. (See test
203

A cacked twe-dimensional BOOLEAN arriy with more than INTEGER'LAST
comoonents ra3ises NUMERIC_ERROR wren the array type is declared.
1Sea +ect 0SZIG4Y.)

2-3




CONFIGURATIIN INFIEMATICN

& qaylt arrav Wwith one dimension of iength greagter than
INTEGER'LAST may raise NUMERIC_ERROR or CONSTRAINT_ERROR eitner

when declareg or assignea. Alternatively, an implementation may
accept the geclaration. Aowever, iengths must match in grray
s\x e 3assignments. This implementation raises NUMERIC_ERROR when
the 3rray type 15 geclared. (Cee va2ct ES2103Y.)

.M o2ssigning oJne- cxmePsxorax 3rrav tvpes, the expr2ssion doet not
aptesr 10 be 2valuated ia iIs 2ptirety pefore CONITRAINT_ZRROR is
"3tzes  Wnen  checking wnether the  ayprecsion's sunt/pe s
compatibie with the target’s subtype. in assigning
twe-dimenstonal array types, the exrression goes not appesr to be
avaluated in  its entirety opetare CONSTRAINT_SRROR is raised when
cnhecking whether the expressicn’'s subtvece ic compatible wi*h the
tarset’s suptype. tSee test CSI20132.)

viscriminated types.

During compilation, an implementation is allowed to either accept
or reject an incomplete tvoe with discriminants that is used in an
access type definition with a compatible discriminant constraint.
This implementation dccepts such subtype indications. (See test
t38104A.)

In gssigning record types with <discriminanis, the expression
apoears to be evaluated in its entirety before CONSTRAINT_ZRROR is
raised when checking whether the axpression’s supbtype is
compgtible with the target's subtype. (See test CS52013A.)

Ragregates.
evaluation of a multi-dimensional aggregate, al! choices

8
r to be evaluated before checking against the index type.
tests C43207A and C45207R.)

oh
3

:n the evaluation of an aggregcte containing subaggregates, all
cheoices are evaluated before heing cnecked for identical! bounds.
{See test E432128.

Net all choices are evaluated pefore CONSTRAINT_ERROR is raised if
@ bound in a nonnull range of a nonnul} 3ggregaie does not belong
1

ANy

0 an index subtype. (See test E43211iB.)

Representation clauses.,

An imolementation might legitimatelvy place regirictions on
recresentation clauses usea by scme of ihe 1ests. 14 a
representation clause 15 usSed oy @ test in @ way ihat wviolaies @&

restriction, then the implementatlow musi rejact it




Enumeration representation clauses
for enumeraticn types other than
supportec. (See tests C353021..J,

Enumeration representation clauses

CONFIGURATION INFORMATION

containing noncontiguous values
character and boolean types are
C35502M..N, and AJ9005F.)

containing noncontiguous values

for character tvpes are supported. (Cee tests (2355071..J

Q35S07M. N, and CESB1sA.)

Snumeration representation .iauses for booiean types containing
ragrasentational wvalues other tnan (FALEZ = 0 TRUE => 1) are
sucported. (See tests C353081..J and C35508M.. N,

i2ngth clguses witnh SIZE specifications for enumeration types are
suroorted (S5ee test A390058.)

Langth clauses with STORAGE_SIlr specificaztions for access types
are supported. (See tests A39005C and C37Be6l5.)

Lengtn clauses with STORAGE_SIZE specifications for task types are
supported. (See tests A3900SD and C37B62D.!

Length clauses with SMALL
tests A39005E and C87B62C.)

w

Record representation clauses ar

specifications

supporica

are supportesg. {See

Length clauses with SIZE specifications for dJerived integer types
ars supported. (Ses test (87B6ZA

°ragmas.

The pragma INLINE is not supported +or procedures. The opragma
INLINE 1ts not supporiec¢ +or functions. (Cee tes*ts LA3004A,
LA30048, EA3GOAC, EA3C004D, CAZ004E, anc CAZQ04F.

Input/outout.

The director, AJPQ, has determined (AI-G03322) that every call 10
OPEN and CREATE must raise USE_ERROR or NAME_ERROR if file
input/output is not supportea. This impiementation exhibits this
nenavior for SEZQUENTIAL_IQ, DIRECT_I0, and TEXT_I0.

Generics.

Ganeric subprogram declarations and bodies can be compiled in
separate compilations. (See section 3.5 for restrictions. See
tests CA1012A and CA2009F.
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CONFTIURATION INFTEMATION

cemeric package declarations and todies can  be compiled in
separate compitations. (See section 3.3 for restrictions. See
tests CA2006C, B8C32¢4C, ana 3CET0SD.!

Generic uni* nodies an¢ their sStbunils can te compited in separate

compitat:ons. ‘Cea section 3.5 for restricticens. See test
CAZOLLIA!
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CHAPTER 3

TEST INFORMATION

3.1 TEZT RESULTS

Version 1.9 of the ACVC comprises 2122 tests. When this compiler was
tested. 27 tests had been withdrawn because of test errors. The AVF
determined that 306 tests were inapolicable to this implementation. ALl

inapplicable tests were processed during validation testing except for 28%
axecutabie tests that use floating-point odrecision exceeding that supported
by the impiementation . Modifications to the code, processing, or grading
for 76 testis were required to successfully demonstratz the test objective.
(See section 2.5.)

The AVF concludes that the testing resuits demonstirate acceptable
conformity to the Ada Standard.

3.2 CSUMMARY OF TEST RESULTS BY CLASS

SESULT TEST CLASS TOTAL
........... S - G
Passed 107 1046 1367 it ? 44 2589

(4% ]

Inapplicable 3 486 ! ? 2 306

Withdrawn 3 2 2% b 1 0 27
TOTAL 113 1053 1874 17 19 46 3122
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Z3T INFORMATICON

2.3 SUMMARY QF TEST RESULTS BY CHAFTER
REZYLT CHAPTER: TOTAL
____________ SUCR BUE- S-SE  SUSURARIS. S S 4 5 S (D ¥< S -
2icsza 182 470 400 4% 2% 98 14} 327 127 36 132 3 73 2589

ipciicsele 2201020184 53 1 Y 2 o 10 90 T 0180 508

Wi.tharawn 2 4 3 0 0l ! 2 0 0 0 z i 2 27
TTTAL 206 SB6 577 C48 166 99 14T 327 137 36 226 4 255 3122

The ¢allowing 27 tests were withdrawn from ACVC Version 1.9 at the time of
this validation:

£28003A E28(G0SC C34004A (355022 A39%02C (C3S2044

(359048 C3SA03E C35A03R C37215H (€372130 CZ72:is¢

1372188 C37215a@ C372ISH  C38102C C414024 (C43332A

T4S514C  AT73106T (C8SQ18B C27B048 (CC131:t§ BC2i0%A

ADIAOIA CEZ401H CESZ08A

Ses Azcendix D for the reason that each of these tests wes withdrawn.

3.5 UAPPLICABLE TESTS

Some *2sis do not zpolv to all compilers secause they make use of features
“hat z zompiler is not required by the Ada Standard to support. Others may
depenrc on the resul:t of another +iest <*hat s either inapplicable or
witheriawn, The applicability of a test %o an implementation is considered
gach time a validation is attempted. A iest that is inapplicable for one
validation attempt 1is not necessarily inapplicable for 3 subsequent
attemct. For *his validation attempt, 506 tests were inapplicable for the
reascns indicated:

T280020 and ZZRO0SD use prigmas LIST and PAGE which are ignered by
Tnis compiler, This beheviour was ruled acczptable by the AVO
‘devted 2E-01-14)
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TeST INFORMATION

C3S70CA uses SHORT_FLOAT which is not supportesd by this
implementation.

The ¢following tests use SHORT_INTEGER, which is not supported by
this cmpiler:

(4522:¢ 453048 (253020 (455028 455048
SA5S04E WELTRDY: C45613R C2CQidE c456318
c456328 BECOO4E CS=BO7B BSS80°0
v4SZ31D requires a macro substitution for any prede<ined numeric
types other than INTEGER, SHORT_INTESER, LONG_INTEGER, FLOAT,
SHORT_FLOAT, and LONG_FLOAT. 7This compiter does not subport any
sucn types.

C4SS3IM, CSSS3IN, C4S532M, and C4S5332N use fine 48-pis fixed-point
base types which are not supported by this compiler,

£453210, (aS531P, C4855320, ang (C4s53720 use coarse 48-bit
fixec-noint base “ypes

~
-
~
[

J6<0CSG uses nested erocedures 3s subunits 1o 3 1evel of 17, which
axreeds the capacity of the compiler. which are no: supported by
this compiler

BB6001D requires a opredefined numeric type other than those
defined by the Ada language in package STANDARD. There is no such
type for this implementation.

2860017 recefines packace SYSTEM, hut TEXT_IO is mace obsoiete by
this new definition in this \mnlementation and the :est cannot be
axecuted since the package REPORT is dependent on the npackage
TEXT_I0.

CA2009F, CAZD09C..D (Z tesis), CA2009F, BCZ009B..C (T tests) This
compiler enforces the following twec rules concern‘ ¢ declarations
ang proper bodies which are indiviaual compilation units:

0 generic bodies must be compiled and completed before their
specifications are mentioned in context-clauses.

o recompilation of 3 generic body or any of i%s transitive

subunits makes all units obsolete which mention that generic
unit in a context-clause.
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These ryles are enforced whether <the compiiation wunits are in
separate compilation files or not. The rules are in conflict with
the said tests. AI408 and AISO6 allow his behaviocur until June
198¢ .

iz TA2004C, 3nc LA3004A wuse the INLINE sragma far
qUrss, Wwnicn 1S notl supported v ‘his compijer,

CASO0A4F, ZA3004D0, and LA3004B use <nhe INLINE pragma for functions,
which s not supportad by this compiiar,

AREZLDL S7201D, 3nd EEZ201fE use instantigtions 0f package
SElinflAL I with unconstiraines srr3y lype S ind record types
havinag discriminants without defaults. hese instantiations are
rejectied by this compilar,

—

AE2'DIM, EE2401D, and <t£E24016 wuse instantiations of package
LIRETT_IO with unconstrained arrzy types and record types having
drshrzminant: without defaults. These instantiations are rejected
DYy Tnis compiler.

The “ciiowing 174 tests are ingppiicabie pecause seauential, text,
aneg airect access tiles are not supported,

gz2102¢ CE21026. .H(2) CEZ102K CE2104A,.D(4)
{Z2105A..8(2) CE2i06A..B(2) CE2107A..1(D (22108A..D(2)
TEZI09A..C(3) CE2110A..C(2) CC:l.lA..E(S) CE21116..H(2)
CE2MiSALB(DY CE2201A..C(3) CE2201F..G(2) CE2204A,.B(2)
fZ22088 CE22104A CC:AOlA..C(E) CE2401E..F(2)
CE24Q4A CE2405 Z24064A CE2407A
CzZ<08A CEZ40Q9A CEZAIOA CE2411A
221014 CES1G2R £ezigec (E3102A
£23i042 CESI07A CEI108A..B(2) CE3109A
[22110A CE3111A..E(S) CZ3112A..8(2) CE3114A. . B(2)
cZZ11CA LE3203A CE3301A..C(D) £33024A
{ZZ30SA CE3402A..D(4) CE3403A..0(3) CE3403E..F(2)
CEZE04A..CLT) CZ3405A..D(4) CE2406A..D(4) CE3407A..0(D)
{EZ408A..C13) LE340%A £3409C. .F(4) CES410A
£22410C..F (&) CES411A CE3L]12A CE3413A
{22413 CE3602A..D0(2) CE3603A CE3604A
0272505A. . E(5) CE2606A..8(2) CE3704A..8(2) CE3704D..F(3)
TZ2704M..0(3) CE37060D CE3T706F CE3BO4A. .E(S)
232045 ££38041 £23604K {E3804M
(z28GSA. . B(D) £z32806A £E2806D..E(2) CE3905A..C(3)
£22905L CE2906A..C() CTE3906E..F(2)

77 running @ subset of these testis showed that the proper
ignes ar2 raised for unsupcorted file operations.
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The folliowing 283 tests require

C24113F..
C35706F..
C35708¢7..
CAT241F,
T454C1F..
“l:_‘ﬁdF. .

(PRI,

~Aag

e

- . -

2.0

~

-~
-

nm

It is expec:i2d that
orpcessing, or

implementation behavi

a4lf ..
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evaluation

~

20
20
20
20
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tests)
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tests)
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tests)
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tests)

1

C

~
[
~
~

é

C35705SF.

C35707F..

€35802F.
€45321
C48521F.

Yvue e

CaSeZlF..

Cde01lF ..

fioating-point
exceeds the maximum of 9 digits supported by this

<Pl € =<
o~ -~

TEST INFORMATION

accuracy that
implementation:

tests)
tests)
tests)
tests)
tests)
tests)
tests,

(333N
O - OO

b pa s

llflli

AND EVALUATION MODIFICATIONS

tests will reguire modifications of code,
in order 1o c¢omsznsate for legitimate
Modifications zre made by the AVF in cases where

legitimate Impiementation behavior prevents the successful completion of an

(otherwice) applicable test. cxampies of such modifications include:
goding a iength clause to alter the defauit size of g collection; splitting
3 Class § tast into subtests so that ail errors are detected; and
canfirming that messages oproduced by an executsble test demonsirate
conforming heagvior that wasn't anticipated by the test (such as raising
gne gxcapticn instead of another).
Modifications were reguired <or 75 Cilass 3 tests.
The foliowing Class 3 tests were split because syntas arrers @t one point
resuylted in the compiler not detecting other z2rrors in the test:

BE22003A 324007A 324009A 3250028 832201A 533301A B34007H

B3S701A B3AL171A B26201A 8371014 8371024 3372014 B372024A

3372034 §37202A BZ8003A B:Z8(G03E B3800RA 2380088 2380094

3280095 238103A B38103B 838103¢ §38:03D0 333103t 2432D1C

B42202C B44001A 348002A B4B800ZE 348002D 248002E 8480024

B4B0OZE B49003A B4900SA B49006~ 349007A 3490094 B4A010C

3S4A20A BS4AZ2SA BS8002A BS80025 35%001A 259001C 5590011

BE2006C B5400LA RA67001A BE670015 B67001C 8670010 B74103E

B74104A B8SD07C B91003B B91005A 895001A 89S003A 8950078

895031A B9S5S074E BC100ZA BC1109A BC1109C BC1206A BC300SE

BC3009C
For the two tests BC3204C znd BC3205D the compilation order was changed to

gc3z204c0, ..C1, ..C2, ..C3M, ..C4, .. CE, ..0&, ..CGM
and
BC3205D0, ..DIM, ..D2, ..D1M

respectively. This change was necessary because of the c¢cmpiler’s nrules

for separateiy compiled generic units. When orocessed in this order the
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gxpected 27rar messages were produces for 3{32N4C3ZM and BCSCO0SD 1IN,
respective:v,

The cIcmprlation <Siles  for BC3Z04D ana BCIIOSC conmsist of several
compi.gtion units each. The compilation units for the main orocedures are
nezr vne os2s5inning of the files. MWhen arocessing thece files unchanged a
Link 2rrgr i3 oregortes ‘nstead of the expectec compilaticn error becduse of
tne compsiar's ~yigs ‘or separatelv compilec 3ener:c uynits. Therefore, the
TIMEL iTion ST lac 4ere Inanrced Sv o 3tpenciag cioles 9f Tne Mmain proceaures
T3 the 2na 54 Theca Siias, When pracessing these secone 24cuyrences of  the
MGiN Sroc2aures the expeclec Arrcgr Mmessages were generated by the compiler.

o220t W35 salit  inta  twe c&rts bhecause 0f tirget memory size

SZA00C3 cnechts that pregefined Or unrecognized pragmas may have
5 involving overloaded identifiers without -enough contextual
he overlcading. I 3lso checks the correct

yrmation 13 resoive i
orocessing  or pragma LIST This cempiler ignores pragma LIST so that this
sart of the test was not taken into account when grading the test as
P3ss

Prior to validation, & set of test resuits for ACV{ Version 1.9 produced by
the Tar+an Aada VMS/!750A was supmitted to the AVF by the apeslicant for

review Anglvsis of these results demonstrated tihat the compiler
successfuiiv passed all apolicabie tests, anc the compiler exhibpited the
avpected sehavior gn all inapplicabie tests.

;4= ~

Testing of the Tartan Ada VMS/17S0A using ACYC Versien 1.9 was conducted
on-site by 3 validation team from the AVF. The configuratiocn consisted of
a MicraVAX 11 pperating under MicrovMS, Version 4.6.

A magnetic tape containing all tests except for withdrawn tests and tests
requiring unsupported floating-point precisions was taken on-site by the
validation team for processing. Tests that make use of
imoiemenzation-specific wvalues were customized before peing written to the
meagne*ic tape, Tests reguiring modifications during the prevalidation
testing were noit included in their modified form on the magnetic tape.
They wzre grovided by Tarian Laboratories Incorporated and reviewed by the

NG

-
validétion Team.
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TEST INFORMATION

The contents of the magnetic tape were not loaaed airectly onto the host
comouter., The test: were read on & VAX-750 anag transferred to two host
computers (Two MicroVAX [i, MVB and MVC! using an ether-net connection,

After the test files were loaded o disk, one half of the tests was
:omol ted and linked on MVB, the other half on MVC. Executable images were
terred to the VAX-750 by FTP and then downloaced and executed on the
ntlg and Texas Instruments target, Note “hat the same executable
S were gownloaced to hoth targets. Results were transferred to the
33, wnere thev were checked, orintad and 3archived.

z Zompiler was testegd using command scripts provided by Tartan
zordtor:es  Incorporated and reviewed by the validation team. The
citer was tested ucing ail default switch settings.

ut, compitation listings, ana ok 1a3s
archived at  the AVF. The tistin
123Mm were 3lso archiveg,

gre captured on magnetic
<

W
ng gxamined on-site by the

as

artan Laposratories Incorocorated in Pittsburgh and




APPENDIX A
DECLARATION OF CONFORMANCE
Tartan Laboratories Incorporated has submitted the

following Declaration of Conformance concerning the
Tartan Ada VMS5/1750A.




DECLARATION OF CONFORMANCE
DECLARATION OF CONFORMANCE

Compiler Implementor: Tartan Laboratories Incorporated
Ada Validation Facility: IABG m.b.H., Dept. SZIT
Ada Compiler Validation Capability (ACYC) Version: 1.9

Base Configuration

Base Compiler tlame: Tartan Ada VMS/1750A

Base Compliler Version: Version 2.0V

flost Computer: MicroVAX II

Target Computers: Texas Instruments VHSIC 17S0A Data Processcr HModule
Fairchild F2450 (1750A)

Implementor’s Declaration

I, the undersigned, representing Tarzan Laboratories Incocrpcrated, have
impiemented no deliberate extensions to the Ada Language tandard
ANSI, MIL-STD-1315A in the ccmpiler(s) listed in this declaration. I
declare that Tartan Laboratories Inuyrporated is the owner cf recocrd of
the Ada Langunge compiler(s) listed above and, as such, 1s resconsible
focr maintaining said compiler!s) in confcrmance %5 ANSI /ﬁIL-STD—lBlSA.
All certificates and registrations for Ada Language ccmpiler(s) listed
in this declaration shall be made only in the cwner’s corporate name.

2 .,
Devin ., oace:  ZOMay §6

Tartan Laboratcries Incorporatead
Dcnald L. ZTvans, President

Owner‘s Declaration

I, the under Sl“ned representing Tartan Laboratories Inccrperated, take
full responsibility for implementaticn and maintenance of the Ada

compiler(s) listed above, and agree to the pukblic disclecsure of the
final 7Validaticn Summary Repcrt. I further agree to czcntinue to comply
with the Ada trademark policy, as defined by +*he ada Joint P:ogram

Office. I declare that all of the Ada Language compilers listed, and
their host/target performance, are in ccmpliance with the Acda Lan guage
Standard ANSI/MIL-STD-1815A.

PZM//{%% Date: 20 A ay §&

Tartan Laboratories Incorporated
Donald L. Evans, President

Remark added by the AVF: The line starting with "Host Computer"
should read "Host Computer: Micro VAX II under Micro VMS 4.6"




APLENDGIX 8

AFRENDGIX F OF THE Ada STANDARD

The Onl/ Ficweo iMDIEMENtaTion dependencies tatrespend o implementation-
epenornt pragmas. to certain machine-dependent conventions as mentioned in
neptrer 12 0f *ne Ada Standard, and to certain allowed restrictions on
representaticn clauses. The impiementation-dependent cnaracteristics of
the Tartan Aca VMS/17S50A, Version 2.0V, gare aqaescribed in the following
sections, which discuss topics in Appendix F of the Ada Standard.
Implementation-specific portions of the package STANDARD are also included
in this aopendix.

[ SY

package STANDARD is

type INTEGER is range -32768 .. 32767;
type FLOAT is digits & range -1680.8000_0048E+32 .. 1680.7FFF_FFHRE~32:
type LONG_INTEGER is range -7147483648 .. [1474853647;
type LONG_FLOAT is digits 9 range ~16#0.8000_0000_00KE+32
IOBO.TFFF_FFFF_FF8E+32
type DURATION is delta 0.000! range -564C0.0 .. 86400.0;
-~ DURATION'SMALL = 2B1.0BE-14

end STANDARD:
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Chapter 5
Appendix F to MIL-STD-1815A

This chapter contains the required Appendix F oo Miditary Standard, Ada Programming Language,
ANSEH MIL-STD-ISESA (Amenican Naoonal Standards Institute. Inc., February 17, 1983).

5.1. PRAGMAS

5.1.1. Predefined Pragmas

This section sunumarizes the cffects of and restrictions vn predefined pragmas.

® Access coilections are not subject to automanc storage reclamation so pragma CONTROLLED has no
ctfect. Space deallocated hy means of UNCHECKED_DEALLOCATICH will be reused by the allocation of
new ohjects.

® Pragina ELABORATE s luily supported.

® Pragma INLINE. is supponied but hus an effect on the generated code only when the call appears within
the same compiiation unit as the body of the in-lined subprogram.

» Pravma IHTERFACE. is not supported. The implementation-defined pragma FOREIGH_BODY (ses Sce-
ton 5 1.2.2) can be used to intertace to subprograms wnitten in other languages.

® [or global control over listings. campiler option switches should be used rather thun pragma LIST.

® Tanan compilers currently optimice both the ume and space aspects baszd on what is best in the local
context. Future relfeases of the compiler will have option switches to decrease the leve! of sophisucation of
the oprimizations.  Because it is generally very difficuli to establish giobal time and space tradeoffs,
pragma OPTIMIZE cannot be effectively supported in the form suggested in the LRM.

® Pragina PACK is fully supported.

® The cffect of pragma PAGE can be achieved by inserting form-feed characters into the Ada source fle.

® Pragma PRIQRITY is {fully supported.

® The effect of pragma SUPPRESS can be achieved by a global compiler option switch.

3 Future relcases of the compiler will support the foliowing pragmas: MEMORY_SIZE. SHARED.
STORAGE_UNIT and SYSTEM_NAKE.

A warning message will be issued if an unsupponed pragma is supplied.

5.1.2. Implementation-Defined Pragmas

Tartan provides the following pragmas.

5.1.2.1. Pragma LINKAGE_NAME

The pragma LINKAGE_NAME associates an Ada entity with a string that is meaningful externally; e.2., to a

iinkage editor. Tt takes the form
pragma LINKAGE_NAME (Ada-simple-name. siring-constant)

The Ada-simpie-name must be the nume of an Ada entity declared in a package specification. This entity must
be one that has a runtime representation; e.g.. a subprogram. exception or object. It may not be a named
number or string constant.  The pragma must appear after the declaration of the entity in the same package
specification.

The effect of the pragrna is to cuuse the string-constunt to be « ed in the generated assembly code as an

external name for thie associated Ada entity. [t is the responsibility of the user to guarantee that this string
constant is meaningful to the linkage cditor and that no illegal linkname clashes arise.

REVISED FOR VERSION 2.00: MAY 15, 1958 5-1
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5.1.2.2. Pragma FOREIGN_EODY

A subprogram writien 1n another language can be called from an Ada program. Pragma FOREIGN_BODY
is used to indicae that the body for a non-generic top-ievel package specificanon s provided in the form of an
object mukdule. The budies for several subprograms may be contained 1 une object moduie.

Use of the pragma FOREIGH_BODY dictates that all subprograms, excepuons and objects in the package
are provided by meuns of a forcign object moduic.

The pragma is of ihe form:

pragma FOREIGN_BODY (lunguage_name [, claporaiion_rownne_name’ )
The parameter lunguage_name is intended 10 allow the compiier to identify the cailing convention used by the
forergn module (but tus functionality is net vet in operation).  The programmer must easure that the cailing
couventon and data represcutation of the foreign body procedures are compaunbie with those used by the Tartan
Ada compiler. Subprogerams called by tasks should be reentrant.

The opticnal elaboratiom_rounne _name argument provides o means o amualize the package. Tie routne
specified as the claboranon _rounine _name, which will be catled tor the claboration of this package body. must
be a globai routnne in the object module provided by the user,

A specificanon that uses this pragma may contain only subprogram declaratnons, object decarations that use
an unconstrined tvpe matk, and number declarabons, Pragmas may also appear i the package. The type
mark for an object cannot be a task type, and the object decturauon must not have an imual value expression.
The pragma must be given prior (o any declarations within the package specification.  If the pragma is not
located before the first declaration, or any restriction on the declarations is violated. the pragma s ignored and
a warning is generated.

The foreign body 1s entirely responsible for initializing objects declared in a package uulizing pragma
OREIGH_BODY. In particuiar, the user should be aware that the impiicit tnitializations descabed in LRM
.2.1 are not done by the compiler. (These bmplicit initializations are associated with objects ot access types,
certain record types and composite types containing components of the preceding kinds of types.)

Pragina LINKAGE _MAME should be used for all declarations in the packags. including any declarations in 2
nested package specification to be sure that there are no conflicting fink names. It pragma LINKAGE_NAME 15
not used, the cross-reference qualifier, /CROSS_REFERENCE. (sce Section 3.2) should be used when invok-
ing the compiler and the resulting cross-reference table of linknames inspected to idenufy the linknames as-
signed by the compiler and determine that there are no contlicting finknaiics (see also Section 3.5).

-1

(0

Example:
package Fortran_RunTimes is
pragma FOREIGN_BODY ("fortran");
--The language name i1s a comment only,
-—it i3 not checked for wvalidity.
end Fortran_RunTimes;

with Foriran_Runtimes:

package Fortran_Library is
pragma FOREIGN_BODY ("fortran', "init_seed"):
function SquareRoot(x:float) return float,;
function Exp (x:float) return float:
function Randem return float;

private
pragma LINKAGE_NAME (SquareRoot, "Sari");
pragma LINKAGE_NAME (Exp, "Exp");
pragma LINKAGE_NAME (Random, "Rad");

end Fortran_Library,;

The user inay compile a body written in Ada for a specification into the library. rzgardless of the language
specificd in the pragma contained in the specification. This capabiiity is useful for rapid prototyping, where an
Ada package may scrve to provide a simulated response for the functionality that a {orcign body may eventally
produce. li alsu allows the user to replace a foreign body with an Ada body without recomgiiing the specifica-
tion.

The user can cither compile an Ada body into the library, or use the command ALIZ FOREIGH_30DY
(Sece Section 4.7) to usc an Ada body from another library. The Ada body from another library must have been
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compiled under an identical specification. The pragma LINKAGE_NAME must have been applied to all entities
declared in the specification. The only way to specify the linkname for the elaboration routine of an Ada body
is with the pragmma FOREIGHN_BODY.

S2.IMPLEMENTATION-DEPENDENT ATTRIBUTLES

No implementation-dependent attributes are currently supported.

53. SPECIFICATION OF THE PACKAGE SYSTEM
The parameter values specified for MIL-STD-1730A in package SYSTEM (LRM 13.7.1 and Appendix C)
are:
package sycstenm is
type address is new integer;
type name is (MIL_STD_1750A):

system_namre : constant name = MIL_STD_17Z04
storage_unit : constant := 16;

memory_size : cunstant := 1000000;

max_int : constant = 2147483647

min_int : constant := -pax_int - 1;
max_digits : constant := 9.

max_mantissa : constant = 31;

fine_delta : constant := 21 . 0#e-31:;

tick : constant := 0.0001;

subtype priority is integer range 10 .. 200;
default_priority: constant pricrity := priority’'firsy;
runtime_error . exception;

end system;

5.4. RESTRICTIONS ON REPRESENTATION CLAUSES
Restrictions on representation specifications:
® Length clauses [LRM [3.2]:

- A length clause for T'SIZE is permitted for any type or first subtype T for which the size can be
computed at compile time. A length clause for a composite typs cannot be used to torce a smaller size
for components than established by the detzult type mapping or by leagth ciauses for the component
ypes.

- There are no restrictions on other forms of length clauses except the restrictions specified in LRM
13.2. The size specified for T'STORAGE_SIZE of an access type or sk type T is assumed 10
include a small amount of hidden administrative storage.

o Enumeration representation clauses [LRM 13.3):

- All integer codes in the repiesentation aggregate must be between INTEGER'FIRST and

INTEGER'LAST.
® Record representation clauses {LRM 13.4]:

- Record representation clauses are permitted only for record types all of whose componeats have a size
known at compile time,

- Representation specifications may be specified for sume components of a record without supplying
representation specifications for all components.  The compiler will {reely ailocate the unspecified
components.

® Address clauses [ILRM 13.5}:

- When applied to an object, an address clause becomes a linker directive to allocate the object at the
given logical address. For any object not declared immediately within a top-level library package. the
address clause is meaningless, with the possible exception of objects declared inside a task, if the
target peimits a task to run in a scparate address space.

- Address clauses applied to local packages are not supporied by Tartan Ada.

- Address clauses applied to subprograms and tasks are implemented according to the LRM rules.
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- When applied to an entry, the specified value idenunfies an interrupt in a manner customary for the
target. hamediately after a sk is created, o runume call s made for cach of its entries having an
address clause. establishing the proper binding between the entry and the interrupt.

SSIMPLEMENTATION-GENERATED COMPONENTS IN RECORDS

The onfy implementation-dependent components allocated by Tarian Ada in records contain dope infor-
maten for arravs whose bounds depend on diseriminants of the record. These components cannot be named by
the user.

5.6. INTERPRETATION OF EXPRESSIONS APPEARING IN ADDRESS CLAUSES

Scction 1351 of the Ada Langunge Reference Manual deseribes a syntax for associating interrupts with
task entpyes. Tartan Ada implements the address clause

for toentry use at intl
by assoctating the interrupt specified by intID with the toentry entry of the task containing this address
clavse, The mterpretation of 1atID s hath machine and compiler dependent.
The Ada/ 1750 runtimes provide 16 intermupts that may be assoctated with task entnes. These interrupts are
idenufied by an integer in the range 0,015, The intID argument of an address clause is interpreted as {oliows:
® [ the argument iy in the range 015, a full support intermupt association is made between the interrupt
specified by the arvument and the task entry.
® [[ the argument is in the range 16..31, a {fast interrupt association is made between the interrupt number
(argument-16) and the task entry.
® It the argument is outside the range 0..31, the program is crroneous.

Fur the difference between full support and fast interrupt handling, refer to Scetion §.4.5.

5.7. RESTRICTIONS ON UNCHECKED CONVERSIONS

I

Tartan supports UNCHECKED_CONVERSION with a resinction that requires the sizes of both source and
target types to be known at compile time. The sizes need not be the same. f the value in the source is wider
than that in the target, the source value will be tyuncated. [f narrower. it will be zero-extended. Calls on
instantiations of UNCHECKED_CONVERSTION are made inline automatcally.

5.8 IMPLEMENTATION-DEPENDENT CHARACTERISTICS
OF INPUT-QUTPUT PACKAGES

Tartan Ada supplics the predefined input/output packages DIFECT_IC, SEQUENTIAL_I0, TEXT_IO,
and LOW_LLEVEL_IO0 as required by LRM Chapter 14, However, since MIL-STD-1750A is used in embedded
appitcations  facking both standard 1/O devices and file systems. the functionality of DIRECT_ZIS.
SEQUENTIAL_IO. and TEXT_TIO is limited.

DIRECT_IO and SEQUENTIAL_IO raise USE_ERROR if a tfile open or filc access is attempted.
TEXT_I0Q is supported to CURRENT_OUTPUT and from CURRENT_INPUT. A routine that takes explicit file
names ratses USE_ERRCR. LOW_LEVEL_IO for MIL-STD-1750A provides an interface by which the user
may exccute XIO operations. [n both the SEND_CONTROL and RECZIVE_CONTROL procedures, the device
parameter specifies an X10 address while the data paramecter js the single word of data transfesred.

5.9. OTHER IMPLEMENTATION CHARACTLERISTICS
The following inforimaton is supplied in addition to that required by Appendix F 1o MIL-STD-18135A.

5.9.1. Definition of a Main Program

Any Ada library subprogram unit may be designated the main program {or purposes of linking (using the
ALL7 command) provided that the subprogram has no parameters.

v

Tasks imuated in imported library units follow the same rules for termination as other tasks [described in
LRM 9.4 (6-10)). Specifically. these tasks are not terminated simply because the main program has ter-
minated.  Terminate alternatives in sclective wait statements in library tasks are theretore strongly recom-
miended.
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5.9.2. Implementation of Generic Units

All instantiauons of generic units, except the predetined generic UNCHECKED_CONVERSION and
UNCHECKED_DEALLOCATION subprograms, are implemented by code duplicattons. Nu attempt at sharing
coxle by multiple instantiations is made in this release of Tartan Ada. (Code shanng will be implemented in a
later release.)

Tartan Ada enivrees the restricton that the body of a generic unit must be comgiled before the unit can be
mnstantiated. Bt does not impose the restriction that the specification and body of a generic unit must be provided
as part of the saine compilatton. A recompilauon of the body of a generic unit will obsolete any units that
instantiated this generic unit.

5.9.3. Autributes of Type Duration
The tvpe DURATION is defined with the following charactenstics:
DURATICYN'DELTA is 0.0001 scc
URATION'SMALL is 6.103516E * sec
DURATICH'FIRST is -S06400.0 sec
DURATION'LAST is 8641X).0 scc

5.9.4. Values of Integer Autributes

Tartan Ada supponts the predefined integer tvpes INTEZSER and LONG_INTEGER. The range bounds of

the predefined type INTEGER are:
INTEGER'FIRST is -2**15
INTEGER' LAST is 2**15-1

The range bounds of the predefined type LONG_INTEGE?R are:
LONG_INTEGER'FIRST is -2**31
LONG_INTEGER'LAST is 2**3]-1

The range bounds {or subtypes declared in package TEXT_I0 are:

COUNT'FIRST s O
COUNT'LAST is INTEGER'LAST - 1

PCSITIVE_COUNT'FIRSTis [
POSITIVE_COUNT'LAST is INTEGER'LAZT - ¢

FIELD'FIRST 150
FIZLD'LAST is 20
The range bounds for subtypes declared in packages ZIRECT_I0 are:

COUNT'FIRSTis0
COUNT ' LAST is INTEGER'LAST/ELEMENT_TYPZ'SIZE

POSITIVE_COUNT'FIRST is |
POSITIVE_COUNT'LAST is COUNT'LAST

wm
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5.9.5. Values of Floating-Point Auributes

Attnbute
DIGITS
MANTISSA
EMAX

EPSILON
approximutely

SMALL
approximaicly

LARGE

approximately
SAFE_EMAX

SAFE_SMALL
approximately

SAFE_LARGE
approximately

FIRST
approximately

LAST
approximately

MACHTIE_RADIX
MACHINE_MANTISSA
MACHINE_ZMAX
MACHINE_ZMIN
MACHINE_ROUNDS

MACHINE_OVERFLOWS

Value for FLOAT

6

21

84

167#0.1000_000#E-4
9.53674E-07

16£0.8000_D0FE-21
2.58494E-26

16#0.FFFF_FS0#E+2]
1.93428E+25

127

16£0.1000_000£E-31
2.93874E-39

Lo#0. TFFE_FCO#E+32
170141 G+38

-16£0.8000_0V0FE+32
-1.70{41E+28

16#0.7FFF_FFO#E+32
1.70141E+38

1o
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Auribute

DIGI

9
%]

=

MANTISSA

[
[%)]

EMAX

EPSILOH
approximately

SHMALL

approximately

LARGE

approximately
SAFE_EWAX

SAFE_SMALL
approximately

SAFE_LARGE
approximately

FIRST
approximately

LAST
approximately

MACHINE_RADIX
MACHINE_MANTISSA
MACHINE_EMAX
MACHINE_EMIN
MACHINE_ROUNDS

MACHINE_OVERFLOWS
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Value for LONG _FLOAT

9
3

124

16£0.4000_0000_00#E-7
9.3132257461548E-10

16#0.8000_0000_00#E-31
235098870 16=45E-38

16£0.FFFF_FFFE_00£E+31
2.1267647922655E+37

1620.7FFF _FFFF_O0#E+32
1.7014118338124E+38

-160.8000_0000_00#E+32
-1.7014118336016E+38

1640. 7FFF_FFFF_FF#£E+32
1.7014118346047E+38

[§S)
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APPENDIX ¢

TEST PARAMETERS

C2artzin tesiz in the ACYC maxe use of implementation-dependent values, such
a3s the maximum liength of an input line ana invalia #ile names. A test that
mekes use 0f such valuss is igentified by the extension .T5T in its file
asme, Actual values to be substituted are represented by names that begin
with 3 dollar sign. A value must be substituted for 2ach of these names
before the test is run. The values used for this validation are given

selow. Aca 3jggregate notation is used to denctz itong sirings. The
't'-gperatar is meant to be overloaded io achieve repetition so that e.g.

An AnQ

239 x» A7 is equivalent to !,.239 > A"},

$2IG_1D3 239 « AT 3 'y
laentifier the size of the
maximum input line length with
varying last character.

38I1G_iD2 239 « A 3 '
Identifier the size of the

méximum input line length with
yarying 1ast character.
$BIG_ID3 120 « A7 % '3 &% 119 « A

identifier the size 0f the
naximum input line length with
varying middle character.

3$8IG_ID4 120 « AT % 2 % 119 x AT
ldentifier the size of the
maximum input line length with
varying middie character.

$IG_INT_LIT 237 « 'Y & v29Rv
An integer literzl of value 298
with enougn 1ieading zeroes so
that 1t is the size of the
maximum line iength.

C-1




gt _add a2 -

$BIG_REAL_LIT 235 « '0° & "690.0"
A universal real literal of
value 690.0 with enough leading
-erges to be the size of the
maximum iine iangth.

$BIG_ZTRINGI g 120 ¢ AT &
A string iiteral which when
catenatea with BIG_STRINGZ
vields the image of BIG_IDI.

$BIG_STRINGZ g 119 x AT & 71T &
4 string literal which when
t(atenatead ) the end of
EiG_STRINGL yields the image of
B*C_IDl.
$BLANKS 220 =

A sequence of blanks twenty
cnaracters less than the size
of the meximum line length.

$COUNT _LasT 22766
A universal integer
literal whose value s
TEXT_IQ.COQUNTLAST.
$FIELD _LAST 20
A universal integer
titeral whose value 15
TEXT_10.FIELD'LAST,
$F.LE _NAME _WITH_SAD_CHARS X1I1@H8"E"™Y
An aXtarnai +ile name that
gither contains invalid
cnaracters or is too long.
$FILE_NAME _WITH_WILD_CARD_CHAR XYZt
An  external file name that
eiiher contains a wild card
cnaracter or is too long.
$GREATER_THAN_DURATION 100000.0

A universal real literal that
1ies betweasn DURATION'BASE’LAST
snd DURATION'LAST or any value
in the range of DURATION.

€-2
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$GREATER_THAN _DURATICON_BASE _LAST
A universai real literal that is
greater than DURATION'BASE’LAST.

$ILLEGAL _EXTERNAL_FILE _NAMEL
An external file name which
gartaine invalie characters.

$ILLESAL _ZXTERNAL _FILE_NAMEZ
An external $ile name which
it ‘o0 i10nNg.

$INTZCER _FIRST
A yniversal integer literal
wnhose wvaiue is INTEGER’FIRST.

$INTESER_LAST
A universal integer literal
whose wvalue 1s INTEGER'LAST.

$INTEGER_LAST_PLUS_!
A universal in
whose value is INTES
$LESS_THAN_DURATION
A universal real iitsral that
1:e= between DURATION'BASE’FIRST
gnd DURATION'FIRST or any value
in the range of DURATION.

$LcSS_THAN_DURATION_BASE_FIRST
A universal regl literal that is
less than DURATION’BASE’FIRST.

$MAX_DISITS
Maximum digits supported for
flgating~soint types.

$MAX_IN_L:ZN
Maximum input line length
permitted bv the implementation.

$MAX_INT
A universal integer literal
whose vaiue is SYSTEM.MAX_INT.

SMAX INT_PLUS 1

A universal integer literal
wnose value is SYSTEM.MAX_INT+1,

€-3

TEST PARAMETERS

Yalue oo e
100000000.0

BAD-CHARt®

MUCH_TOO_LONG_NAME_FOR_A_FILE_MUCH_TOO_LONG

-32768

32767

32768

-100000.0

-100000000.9

147483647

2147483648




TEST SARAMETZRS

Ngme_30g_Meaning. oo ccmememmame
$MAX _LEN_INT_BASED _LITERAL

A universal integer  bhased
literal whose wvalue is 2H11H
with enough leading zeroes in
she mantissa to be MAX_IN_LEN

long.

$MAX _LEN_REAL _BASED_LITERAL
A universal real based literal
whose value is 16:F.E: with
snough leading zeroes in the
mantissa to0 be MAX_IN_LEN long.

$MAX_STRING _LITERAL

A string literal ot size
MAY_IN_LEN, incluging the oauote
characters.
SMIN_INT
A universal integer literal
wnose value is SYSTEM.MIN_INT.
$NAME
A name 0f a3 predefined numeric

type other than FLOAT, INTEGER,
SHGRT_FLOAT, SHORT_INTEGER,
LONG_FLOAT, or LONG_INTEGER.

$MEG _SASED_INT
A boased integer literal whose
highest order nonzero bit
fatis in the sign bit
20sition of the representation
dor SYSTEM.OMAX_INT.

c-4

wpiv g 235:°0" & 1130

“16:" & 233x°0° & “FLE:"

'R 238 AT R

-2147483648

$NAME

8H777777177776%
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APOENDIX D

WITHDRAWN TESTS

sts 3
anaar

re withdrawn from the ACYC because they do not conform to the
a. The +3liowing 27 tests had oeen withdrawn at the time of
testing for she reasons indicated. A reserence of the fornm
‘s to an Ada Commentary.

BCE0C3AT A basic declaration (iine 236 wrongiy fcilows a later
geclaration.

£28095C:  This tast requires tnat 'PRAGMA LIST (ON);*' not appear
1n & listing thet has been suspenced bv & orevious “pragma LIST
(Gr¥.3"; the Ada Standard is not clear o¢n thic goint, and the
mattar will be reviewed by the ARG,

~

C34004A: The expression in line 168 wrongly yields a value
outside of the range of  the target type T, raising
CONSTRAINT_ERROR.

C3E8029: fauality operators in lines 82 % 69 should be inequality

ASS902C: Line 17’3 assignment 2f tne nomimal wupper bound of &
fixed-point type to an object of that type raises
CONSTRAINT_ERROR, for that vaiue lies outside of the actual range
ot the tyge.

C23904A: The =laboration of the fixed-point subtype on line 28
wrongly raises CONSTRAINT_ERROR, because its upper bound exceeds
that of the tvrpe,

(35504B: The subtype declaration that is expectad to raise
CONSTRAINT_ERROR when its compatibility is checked against that of
various types passed as actual generic parameters, may in {fact
raise  NUMERIC_SRROR  or  CONSTRAINT_ERRCR  rfor reasons not
anticipated by the test.
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WITHORAWN TESTS

C35A03E, C3SA03R: These tests assume that atiribute 'MANTISSA
returns O when applied to a fixed-point type with a null range,
put the Ada Standard doesn’t support this assumption.

$37213KH: The subtype declaration of SCONS in line 100 is wrongly
expected to raise an exception wnen eiaborated.
WA ICIVE The aggregate in line 4% wrongly raises

2372:5C, C372:SE, 72136, cETCiSH: various discriminant
sonstraints  are urongly expezzzc 10 be incompatible with type
ZONS

ixed-noint conversion on  line 22 wrongly raises

A: "STORAGE_SIZE is wrongciv applied to an object of an

C4S3324: The test expacts that z:ther 3n esxpression in line 352
Jill raise an exception or =ise MACHINE_JVERFLOWS is FALSt.
However, an implementation mav evaluate the expression correctly
using & type with a wider ~r3nge than the Bpase type of the
aperanas, and MACHINE _JVERFLOWS =2y still ce TRUE.

045¢:4C: REPQRT.IDEMNT_INT has an argument of *he wrong type
{LONG_INTEGER).

A74106C, 850188, (373048, <CC:2:1:8: A pounc cspecified in a2
fixeg-point sSubtype declarav.uw vies ocutsice a7 that calculated
Tor *he base type, raising CONSTRAIMT_ERBSR, Errors 0f this sort
occur in lines 37 % 39, 142 % 23, 1& & <3, 3ne CEC & IS5 of the
four tests, recpectively {(gnd sossipiv 213z2unare!

ICTL08AT  Lines 159,168 502 wrconzuy =xgertes Gt o2 iliedal;  they
are 185zl

AD1A The ceciaration of suctvse INTS rsises CONSTRAINT_ZRROR
Tor rnplemen;at|on< that setect (NT'SIJE 32 pe ¢ or greater.
CEZ4Q!H: The record aggregatec n iines 123 % 117 <contain the

Wrsng values.

CES20BA: Thnis test expects thz:i 3n attempt to ooen the desault
outaut File (after it was <losed) with mode IN_FILE rzises
NAME ZRPOR or USE_ERROR; by Commentary AI-90048, MCDE_ERROR snould
be raiseq.




