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EXECUTIVE SUMMARY

This Validation Summary Report (VSR) summarizes the results and
conclusions of validation testing performed on the AlsyCOMP 003, V3.1
using Version 1.8 of the Ada* Compiler Validation Capability (ACVC).
The AlsyCOMP 003 is hostepd on a Zenith Z-?,2P PC opera i.nq uorder MS-
"NOS 3. 2 0

- 4,6 per.iirmed 1 Jur:.- 198/ .:.c~ 'h 4 Ju .... '" t ,, . ....
Inc, MA 02154 tnder the ,irection ol the National ,o-uting
(,hr ,. according 1o 2a Va, :.1-ti.on Orcganization (AVO) policies

.es. The AVe' identified 22:1.0 of the 21'W9 tests in ,-VC
-- 01 .to be processed du., i :q on-- -,ite 'es ing of Lh e copil .r.

19 - withdr;.'.,u at the ti-n:! of validaion test i rq, is well as'.7') .. xecutabL- i.ests that inake use of Iloating-.urxt precision
., Lhat suipporLed by iho iplemat-ion were ut processed.

;%Cte. "iv-,. .)210 tests were pi,,':essed, results for Class A, C, D, or E
i:e. t; wete examined for correct execution. Copilation listings for
'lass B tests were analyzed for correct diajnosis of synLax and
semantic errors. Compilation and link results of Class L tests were
analyzed for correct detection of errors. There were 26 of the
processed tests determined to be inr.ipplicable; The remaining 21.84
tests were passed.

,'hp re-milts of viliation are summarized in the fol.lowing table:

* CHAPI.,'..R TOTAL

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

'.assed 102 253 334 243 161[ 97 136 261 12q 32 218 218 2184

Failed 0 0 0 0 0 0 0 0 0 0 0 0 0

Inapplicable 14 72 86 4 0 0 3 1 1 0 0 15 196

Withdrawn 0 5 5 0 0 1 1 2 4 0 1 0 19

TOTAT. 116 330 425 247 161 98 140 264 134 32 219 233 2399

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

kAdais 1 iegistered trademark of the United States Government
(Ada Joint Program Office).



TABLE OF CONTENTS

CHAPTER 1 INTRODUCTION

1.1 PURPOSE OF i'HIS VALIDATION SUMM~ARY REPORT............ 1-2
1.2 USE OF THIS VALIDATION SUMMARY REPORT................. 1-2
1.3 REFERENCES ............................................ 1-3
1.4 DEFJ.NrTTON 01' TERMS ................. 1-3

1 AC ;r TEST£ (",ISFq .. .... . . . ... 1-4

S2 COt4F.Lr'fQATION INFORMATION

(11 F GIRAT ICN rESrED .......................... 2-1
>2 IP ~~-1~~NTT1~MITAIRA-PERTsI' rcs - ......... 2-

CHAPTER 3 TEST INFORMATION

3.1 TEST RESULTS.................................3-1
3.2 SUMMARY OF TEST RFSULTS BYCLS.............-
3.3 SUMMARY OF TEST RESULTS BY CHAPTER................... 3-2
3.4 WITHDRAWN TESTS........................................ 3-2
3.5 INAPPLICABLE TESTS..................................... 3-2
3 .6 SPLIT TESTS........................................ 3-4
'.7 ADDITrIONAL TESTING INFORMATION........................ 3-4
f,.1,1 Prvlidation ........................... .............. 3-4
3.7.2 Te--;t Method ........................................... 3-4
3.7.3 Test Site............................................... 3-5

APPENDIX A\ COMPLIANCE STATEMENT

APPENDIX R APPENDIX F OF THE Ada STANDARD

APPENDiX C TEST PARAMETERS

APPENDIX D WITHDRAWN TESTS



CHAP'TFPIR 1

INTRODUCTION

' rhiI alidation Summary Report f S describes the extent to which a
specki~c Adc compiler conforms to the Ada Standard. This report
explains all technical terms used within it and thoroughly repoits the
results of testing this compiler using the Ada Compiler Validation
Capability (ACVC). An Ada compiler must be implemented according to
the Pda Standard and any implementation-dependent features must
conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented
tli.- i rint in the Standard.

Even Lhoiiqh all validated Ada compilers conform to the Ada Standard,
it must be understood that some differences do exist ;beLween
implementations. The Ada Standard permits some implementation
dependencies--for example, the maximum length of identifiers or the
maximum values of int:eger types. Other diffurences between compilers
result from characteristics of particular operating systems, hardware,
or implementation strategies. All of the dependencies demonstrated
durir., Yi process of testing this compiler are given in this report.

The information in this report is derived from the test results
produced during validation testing. The validation process includes
sul'mittin(j i suite of standardized tests, the ACVC, as inputs to an
Ada ,,pi .-u and evaluating the results. The purpose of validating is
to c o:nformity of the compiler to'thie Ada Standard by testing
that the -ompiler properly implements legal language constructs and
that it identifies and rejects illegal language constructs. The
testing also identifies behaviour that is implementation dependent but
permitted by the Ada Standard. Six classes of tests are used. These
tests are designed to perform checks at compile time, at link time,
and during execution.

11 , 7
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INTRODUCTION

1.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT

This VSR documents the results of the validation testing performed on
an Ada compiler. Testing was carried out for the following purposes:

To attempt to identify any language constructs supported by the
compiler that do rnot conform to the Ada Standard

'cc. attempt tc, .A-:ntify any unspported language constructs
required by t-hrn 'Aea Standard.

ro det;.tmine that the ..y er entation-depend *'iL behaviour is
.1iowed by the Adia Standard

i 'estli,.- .. f this GUMPilOL vas conducted by A0c ;Anda tho i~tr of
the AVI' ,ir-ordingj to p(n12cires and procedures establis;hed by the Ada
VJal.~o Organisa~tion 1AVO) . On-s [te testinqj i.,as conducted from
1. J'i~z !. X.3 thruigh 4 1~~ 987 at Aisys Inc, Waliziiam M.A 02154.

L.L USE OF THIS VALIDATION SUMMARY REPORT

Consistent with the national laws of the originating country, the AVO
may make full and free public disclosure of this report. In the
United States, this is provided in accordance with the "Freedom of
Infor-vition Act" (5 TJS.r. 952' The restilts of this validation
apply on!.,' to the computers, operating syutpv -, and compiler versions
idertif eA in this report.

The~ organisations represented on the signature page of this report do
not represent or warrant that all statements set forth in this report

*caccurate and complete, or that the subjeut compiler has no
anto~conformities 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, Rm 3D-139 (Fern Street)
Washington DC 20301-3081

or f Lr.

Ada Validation Facility
The National Computing Centre Ltd
Oxford Road
Manchester
Ml 7ED
United Kingdom

1-2J



INTRODUCTION

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

Ada Validation Organization
Institute for Defense Analyses
1801 North Beauregard
Alexandria VA 22311

t.3 -'ZNCES

1 .eference Manual fur the Ada Pro9 tamming Language.,
kNSI/MIL-STD-1815A. FEB 1983.

Ada Valid.Atio c! -i 0 iza tion: Policies aind Ptu,:dures,MfTPE
Corporation, juN 1.982, PB 83--1.fl01.

3. Ada Compiler Validation Capab.Uitty J npementer's Guide,
Sof'ech, Inc., DEC 1984.

1.4 DEFINITION OF TERMS

kC ,' The Ada Compiler Valid;ition Capability. A set of piograms
that evaluates the conformity of a compiler to the Ada
language specification, ANST/MTL-STD-I815A.

Vda -;.cidard ANS/MIL--STD-1815A, February 3.983.

Applicanit The agency requesting validation.

AVF The National Computing Centre Ltd. In the context of
this report, the AVF is responsible for conducting
compiler validations according to established policies
and procedures.

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

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

Failed test A test for which the compiler generates a result that
demonstrates nonconformity to the Ada Standard.

1-3



INTRODUCTION

Host The computer on which the compiler resides.

Inapplicable A test that uses features of the language that a compiler
test is not required to support or may legitimately support in

a way other than the one expected by the test.

Passed test A test for which a compiler generates th expr.cted

result.

The .1 , , 'i i hic- .a :-orpi ver qje r. ;a es code.

A progiam that ahe k=, .ompilets ,:_onaformity regarding a
particilar feature features to the. Ada Stindarl. Tn
the contexi- of this r ,r.t, the tec-m is used ' designate
a single test, which :av; *.:.mprise one or mo:, :iles.

A t,'!st C-%i)i _ be incorretJ. and not used co check
confutmity to _ se the Ada lang,)age specification. A
test may be incorrect because it has an invalid test
objective, fails to -,eiet its test objective, or contains
illegal or erroneous use of the langq'.age.

I , ACVC TEST CLASSES

t to the Ada -tandard i. measured using the ACVC. The ACVC
tooth regal and i.teqdl Ada proycais structured into six test

classes. A, B, C, 1, E, and L. The first letter of a test name
dentitic, th~e class to which it belongs. Class A, C, D, and E tests

•,-e ,:, Ltable, and speciaL program units are used to report th(eir
'ni' .luring execution. Class B tests are expected to prrduce

n errors- Class L tests are : xpected to produce link errors.

Class A tests check that legal Ada programs can be successfully
compiled and exe,.:uted. However, no checks are performed during
execution to see if the test objective has been met. For example, a
Class A test checks that reserved words of another language (other
than those alroady reserved in the Ada language) are not treated as
i.eserved words by an Ada compiler. A Class A test is passed if no
ervors ale detected at compile time and the program executes to
produce a PASSED message.

Class B tests check that a compiler detects illegal language usage.
Class B tests are not executable. Each test in this class is compiled
and the resulting compilation listing is examined to verify that every
syntax or semantic error in the test is detected. A Class B test is
passed if every illegal construct that it contains is detected by the
compiler.

1-4
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INTRODUCTION

Class C tests check that legal Ada programs can be correctly compiled
and executed. Each Class C test is self-checking and produces a
PASSED, FAILED, or NOT APPLICABLE message indicating the result when
it is executed.

,.lct., D tests check the compilation and execution capabilities of a
compiler. Since there are no require ,-ants placed on a compiler by the
Ada Standard for some parameters--for example, the number of

. - permitted in a ,;oi .il i. n or t. number of units Lo a
, ompi l,--. .- ' reF. - :c .x,,mpi1-2 a Cli. D t:c.t an'1 st il be

GU.,l:,o i[r, Tht ck 1 , 'i a Class r . :ail , o conipile
t ,A a s e capacity of t1e ,ompi ler is exc.oL e u, the test is
-1 ss if. .3 -is inapplicable. a: d Class D test , i-,piles succe:;sfully,

,-l ock inc and * ,'.. a PASSED or .A (LED role:-sage ducr nq

E test L :,c'LL- k :.j -Aid produces a NOT APPLICABLE,
'Ai LED message ;. -: ; compiled and ;': e-ut-ed H",ve-

thu Standard permits an iwplementation to reject programs
co , ; inng some features addressed by Class E tests duriig
coml)ilatioi,. Therefore, a Class E test is passed by a compiler if i-t
is compiled successfully and executes to produce a PASSED message, or
if it is ricjcted by the compiler for an allowable reason.

Class L tests check that incomplete or illegal Ada programs involving
multiple, separately compiled units are detected and not allowed to
tecut,:r. Class L tests are compiled separately and execution is

,emfl,(,i A Class r, test tasse:i if it is rejected at lik time--that
s , r 1 .empt to -execute the ,Lain proycam must generate an error

v.!ssar , 1i:-C ore any declarations in the main program or any units
referenc-.!i by the main program are elaborated.

i.'o lib.-,Ly units, the package REPORT and the procedure CHECK _FILE,
;u[,port ,-he self-checking features of the executable tests. The
package REPORT provides the mechanism by which executable tests report
PASSED, PAILED, or NOT APPLICABLE results. It also provides a set of
identitl functions used to defeat some compiler optimization
allowed '4y the Ada Standard that would circumvent a test objective.
The ovc,,;edure CHECK FILE is used to check the contents of text files
writt,'n by some of the Class C tests for chapter 14 of the Ada
Stan. rd. The operation of these units is checked by a set of
exu,..!u,ble tests. These tests produce messages that are examined to
',(.Lfy that the units are operating correctly. If these units are not
operating correctly, then the validation is not attempted.

1-5
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INTRODUCTION

Tie text of the tests in the ACVC follow conventions that are intended
to ensure that the tests are reasonably portable without modification.
For example, the tests make use of only the basic set of 55
characters, contain lines with a maximum length of 72 characters, use
small numeric values, and place features that may not be supported by
all implementations in separate tests. However, some tests contain
value,- thi'- require the test I- be customized ac,.ording to
imr- ,,:eitation-specific values- -for exaipJe an illegal fi1. 'iame. A

:, ai.es use,.-, .or - {.% . bl.t ion ;ire 1Is:&.l in Apr,-nO in

.aust corri,!ctly -, cese each , the L :?sts in the -,u Le nd
-t, con '!-orvity to the Ada Standard ekth.r meeting thie oass

" jLt n, rcr the tesl- or by showing that the Lesi- is
..0, 0.i to the implementati.on. Any .esf- that was *eteri vied to
oi . n illegal language con struct or in erroneou., ; ing.qige

. withdrawn from t. ACVC and, .. efore, is i', 1,>; in
to.t - *.),npiler. The tests .qithdriwr a. the time of valiuatior *3re

iveri in Apj.pendix D.

1-6
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CHAPTER 2

CONFIGURA TON INFORMATION

(C'Nt'ACIRATTON '-E

;'he uiJid;ate compi i.Lion sys tem fo,)r 1-h A'- '.,a I i ddlion was t es t. d under
he foll o',tilig roonfiguration:

-II-:'--r: A 1 iyCO)MP OC0 . V3.l1

ACVC ! a-;; 'on: 1 .8

'.;7rti.fication Fypiration Date.

Host Computer:

Machine Zenith Z-248 PC

Operating System: MS DOS 3.20

Memory Size: Machine 1 and Machine 2
Base memoty 640K,
Extended imemory 5MB physical,
4MB software configuration.
40MB Hard disk.

Target Computer:

Same as host

AJ±,tv~i ications Network: Not applicable

2-1



CONFIGURATION INFORMATION

2.2 IMPLEMENTATION CHARACTERISTICS

One of the purposes of validating compilers is to determine the
behaviour of a compiler in those areas of the Ada Standard that permit
implementations to differ. Clasq D and E tests specifically check for
such implementation differences. However, tests in other classes alsocharacLerize an implementation. 'bis compilpr is characterized by the
frnilo,1nc! iziterpretations of the Ada Standard:

capacities.
Phe compiler correctJ / prouesse! compilations containing loop

;atements nested to V7 revels, block -tatemerts nested to 65
.,vels, and recuir.ive procedures s-parately compiled as
*Utunit nestd to 1 levels. It correc.tly processes a
.:oyil..hion e 1ontain.rig 723 variables in the !3ame declacative
par':. ,See tests D55A03A. .H (8 tests), 056001B, 0640(JSE..G (3
tests), and o29002K.;

Jiversal integer calcu l.tion.L.

.x-n implementation is allowed to reject universal integer
calculations having values that exceed SYSTEM.MAX INT. This
implementation does not reject such calculations and processes
them correctly. (See tests D4AO02A, D4AO02B, D4AO04A, and
D4A004B.)

.1e-lef ined hypes.

C111 Lmplemeritation supports th additional predefined Lypes
:AiOR'J'_INTEGER, LONG INTEGER and LONG FLOAT, in the package
STANDARD. (Soo tests 886001C And B860)lDo)

C,,1 literals.

An implementation is allowed to reject a based literal with a
value exceeding SYSTEM.MAX INT during compilation, or it may
raise NUMERIC ERROR or CONSTRAINT ERROR during execution.
This implementation raises NUMERIC-ERROR during execution.
(Sep test E24101A.)

2-2
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CONFIGURATION INFORMATION

Artay Types.

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

A packed BOOLEAN array having a 'LENGTH exceeding INTEGER'LAST
-aises no exception when the ;ii ray type is declared or when

array objects are decla-ed ,. ;lIctd. (See tesf r,;Iu3X.)

packed i-wo-diiineilsi.onal BOOTEAN ,Arcay w Lth more than
[. 'L:GER'LAST components raises CONSTRAINT_ EPROR when the
le,,qth of a dii,,ension is calculated and eceeds INTEGER'F,ST.

' -. test C5>,I04Y.)

'JuLI. array with one ,i,;,:.; i.,n ,ft length great,? thor I
,~ , , ' [AS' may r, i-se Nf)lJvI.LC EDT, or kONSTRAINT' ERRou,

-. -:he when decl.,3>i.'ed mi: Aig A Alternatively, an
iplementation may accept the decl;,.'rati;.n. However, lengths
must match in array slice ,issigiments. This implementation
doe:5 not raise NUMERICERROR wheii the array typo is declared.
(See test E52103Y.)

In assigning one-dimensional array types, the expression
appears to be evaluated in its entirety before
CONSTRAINT ERROR is raised when checking whether the
eYxessioW. subtype is compatible with the target's subtype.
In issigning two-dimen.zional array types, the ,opression does
no : appear to be evaluated in its entirety before
mIONSTATNT ERROR is raised when checking whether the
expression's subtype is compatibl.e with the target's subtype.
(Se test C52013A.)

Oi;,criminated types.

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

r;. assijning record types with discriminants, the expression
'Appears to be evaluated in its entirety before
CONSTRAINT ERROR is raised when checking whether the
expression's subtype is compatible with the target's subtype.
(See test C52013A.)

.-
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CONFIGURATION INFORMATION

Aggregates.

In the evaluation of a multi-dimensional aggregate, all
choices appear to be evaluated before checking against the
index type. (See tests C43207A and C43207B.)

In the ev.0.1"ation of an aggregate ,i-untaininq subaggregates,
al, choices are not evaluated bef.ore being checked for
i., iical bounds. (Spn test E431.28.)

Al. -hoices .. re valudl_,d befor%, CONSTRAIN -ERROR is Ldis.ed
if a. bound in a n,-,ull range of a nonnull aggregate does not
belong to an index subtype. (See test E43211B.)

;An w, epUmentaLion may allow tie dec1araition of a para,.::i.erless
i71], .-in and an inumeration 1iteral having the same pr l-ile in
the same immediate scope, or it may reject the function
declaration. If it accepts the function declarations, the use
of the enumeration literal's identifier denotes the function.
This implementation rejects the declarations. (See test
E66001D.)

Representation clauses.

The Ada Standard does oot require an implementation to support
;:--ev-esentation clauscs. If a representation clause is not
'u >0orted, then the implementation must reject it. While the
operation of representation claines is not checked b'r Version
1.8 of the ACVC, they are used in testing other language
features. This implementation accepts 'SIZE for tasks, and
'SMALL clauses; it rejects 'STORAGE SIZE for tasks, and for
collections. Enieration representation clauses, including
those that specify noncontiguous values, appear to be
supported. (See tests C55B16A, C87B62A, C87B62B, C87R62C, and
BCIO02A.)

Pragmas.

The pragua INLINE is supported for procedures and functions.
(See tests CA3004E and CA3004F.)

Input/Output.

The package SEQUENTIAL 10 can be instantiated with
unconstrained array types and record types with discriminants.
The package DIRECT _O can be instantiated with unconstrained
array types and record types with discriminants without
defaults. (See tests AE2101C, AE2101H, CE2201D, CE2201E, and
CE2401D.)

2-4
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CONFIGURATION INFORMATION

An existing text file can be opened in OUT FILE mode, can be
created in OUT FILE mode, and cannot be created in INFILE
mode. (See test EE3102C.)

More than one internal file can be associated with each
external file for text [/0 for reading only. (See tests
CE3111A.E (5 tests).)

; t!-.m, one iernal , an associated vi h each
-xt rnal fl.,e ;or sequent.I ('. fr r-ading only. (,ee te,,s

::..7 .. F " tests).)

.... e than )ne internal rile can be a > iiated with each
• .ternal fiA.e for direct f/O for reading rnly. (See tests

• ]07A..F (< t ,_-s .

external ltie associated with moCe than , !. ) i nerral- file
, e d ele . (See test CE2 R,.ok,)

Ti., ,,piary seq,;.-.ntial and direct fi are given a name.
D-r Lporary files given names are not deleted when they are
&losed. (See tests CE2108A and CE21.08C.)

Generics.

Generic subprogram declarations and bodies can be compiled in
GnpArate compilations.

G,-.ULic package declarations and bodies can be --ompiled in
separate compilations.

2-5



CHAPTER 3

TEST INFORMATION

1, I ;s RISULTS

" ,1 *;" , the ACVC contains 2399 tests. 4b.r, ,Ilo1ation t, sting
A. . . _003 was pu l'ecrmed, L9 tests hau been .vi.thdr-: wn. uhe

.... * ,-80 tests were pr'tentially applio7ble to tbii-; vaiddk iWon.
Th. AVt determined that 196 tests were inapplicable to this
7.hiplerentation, and that the 2184 applicable tests were passed by the
impleirentit Lon.

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

3.2 IMMARY OF TEST RESIIT,S BY CLASS

F TJT.' TEST CLASS TOTAL

A B C 0 E L

• 69 865 1178 13 13 46 2184

faiLed 0 0 0 0 0 0 0

Tnapplicable 0 2 190 4 0 0 196

,,/ Lthdrawn 0 7 12 0 0 0 19

UOTAL 69 874 1380 17 13 46 2399

3-1



TEST INFORMATION

3.3 SUMMARY OF TEST RESULTS BY CHAPTER

RESULT CHAPTER

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

Parsed 102 253 334 243 161 97 136 261 129 32 218' 218 2184

: " f 00 0 0 0 0 0 0 ( 0 0 0 ,

1 ,'icable 14 72 86 4 1 ) 3 1 1 0 0 iJ 196

Wit~., ,'awn 0 5 5 1 0 1 2 'l 0 1 0 19

TOT. 11.6 330 425 241 L i. P 14U 264 134 32 219 233 2399

.4 WIT'I-:AWH rTESTS

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

C32114A C41404A B74101B
B33203C B45116A C87B50A
1-4018A C48008A C92005A
.3'904A B49006A C940ACA
*, 401A B4A010C CA3005A..D (4 tests)

BC3204C

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

3.5 INAPPLICABLE TESTS

Some tests do not apply to all compilers because they make use of
Eeatures that a compiler is not required by the Ada Standard to
-.upport. Others may depend on the result of another test that is
either i oapplicable or withdrawn. For this validation attempt, 196
tests were inapplicable for the reasons indicated:

C34001F and C35702A use SHORTFLOAT which is not supported by this
compiler.

• D55A03E..H (4 tests) because the compiler only processes
compilations containing loop statements nested to 17 levels.
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TEST INFORMATION

. B86001D requires a predefined numeric type other than those
defined by the Ada language in package STANDARD. There is no such
type for this implementation.

. C86001F redefines package SYSTEM, but TEXT -10 is made obsolete by
this new definition in this implementation and the test cannot be

ex~c~c1sin(-( the package REPORT is dependent on the package

* ii~ ses the ISTORA;F: 131ZE clt.-e to specify the coillec'ion
t~. or *-tn access type 4iich is ~Asupported by this compirler.

fli. 'TORAGE SIZE clause is 'rP1Cs;'C*d ii-ing complation.

. J056 checks implamr~tatloi~s Cuc which i-he snmaLlest and largest
loe.s in type DURAfION are liffe:-o- from the smallest and
jec<' . values in D"rNsb.-ie typo. "'his is nol- the case for
csimaplementat ion.

* 3A2O0liE requires that duplicate names of subunits with a common
ancestor be detected at compilation time. This compiler correctly
detects the error at link time and the AVO rules that such
behaviour is acceptable.

*CE2107B..E (4 tests), CE2llOB, CE2lllD, CE2lllH, CE3lllB..E (4
tests), CE3l14B, and CE3115A are inapplicable because multiple
internal files cannot be associated with the same external file
wh.-rn one file is open for writing. The proper exception is rais.-d

W-1:, multi-pl. acces- is attempted.

~ )02Dbeliause mode iN FXLF~ 11- not supported for SEQUENTIAL 10.

i :,J.02I because mode IN.-FILE is not supported for DIRECT 10.

T he following 1'10 tests make use et floating-point precision that
exceeds the maximum of 15 supported by the implementation:

C24113L. .Y (14 tests)
C35705L..Y (14 tests)
C35706L..Y (14 tests)
C35707L. . 0.(4 tests)
C35708L. .Y k'14 tests)
C35802L. . ' (14 tests)
C45241L..Y (14 tests)
C45321L..Y (14 tests)
C45421L..Y (14 tests)
C45424L. .Y (14 tests)
C45521L. .Z (15 tests)
C45621L..Z (15 tests)
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TEST INFORMATION

3.6 SPLIT TESTS

If one or more errors do not appear to have been detected in a Class B
test because of compiler error recovery, then the test is split into a
set of smaller tests that contain the undetected errors. These splits
are then compiled and examined. The splitting process continues until
all errors are detected by the compiler or until there is -xactly one
,rror per split. Any Class A, Class C, or Class E test that cannot be
:,:,vpiled and 2.:.cuted because oi it-, size is :si i.t into a set oL

' '. isets that can be processed.

' ... required fo.: 14 Q[ass B tests.

;,26005A B33(,s)1.A 83 1U4A
.01D B45 1, sA !361012A

B62'O01.C F374401 -i 3, "; 4 0 !1B . .. ,QB ,

-950.-)a BC .1205C

3.7 ADDITIONAL TESTING INFORMAtION

3.7.1 Prevalidation

Prior to validation, a set of test results for ACVC Version 1.8
pro dbnued by AlsyCOMP 003 was submitted to the AVF by thp applicant for
,. eview. X1nalysis of these results demonstrated that the compiler
success ' L:.I4 passed all applicable tests, and the compiler exhibited
the expt ,ted behaviour on all inapplicaible tests.

3.7 2 'Vest Method

J:. .Lg of AlsyCOMP_003 using ACVC Ve)xsion 1.8 was conducted on-site
ijy a validation team from the AVF. The configuration consisted of two
Zinith Z-248 PCs operating under MS-DOS 3.20 which were both host and
target.

A ',gnetic tape containing all. tests was taken on site by the
vali-,ation team for processing. The magnetic tape contained tests
that ,nake use of implementation-specific values were customized
before being written to the magnetic tape. Tests requiring splits
during the prevalidation testing were not included in their split form
on the magnetic tape.

The contents of the magnetic tape were loaded first onto a VAX 750
computer, where the required splits were performed. The processed
source files were then transferred to an IBM PC AT computer via an
Ethernet connection. Source files were then transferred to the host
machines via floppy disks. Two Zenith Z-248 machines were used to
process the validation suite.

3-4
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TEST INFORMATION

After the test files were loaded to disk, the full set of tests was
compiled and linked on the Zenith Z-248 PCS and all executable tests
were run. Results were written to floppy disk, moved to an IBM PC and
then transferred to a VAX 750 via Ethernet. The results were then
pr< -ted from the VAX 750.

.'compiler was te-ted using command scripts provided by Alsys Inc
.and r .v'wed by Lhe validation team. The following options were in
e. ee-t F :-esting:

Optiouu Efi.ect
'ALT,=TNLINED This option allows insertion of code for

subpigrams inline and must bp set for the
pragma !.NI[NE to be oper0itive.

es ts wur: compiled, link, and executed (as appropriate) using a
2Ingle hos3:. computer and a single tacget computt. Test output,
-mpilation listings, and job logs were captured on magnetic tape and
archived at AVF. The listings examined on-site by the validation team
wer- also archived.

3.7.3 TEST SITE

The validation team arrived at Alsys Inc, Waltham MA 02154 on 1 June
:'%nd d r arted after testing was completed on 4 June 1987.
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APPENDIX A

COMPLIANCE STATEMENT

Alsys Inc has submnitteci t~he foliiuwiiq
conpliance statement: rc,,;,,,(erniing tlck:
AlsyCOMP 003.
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COMPLIANCE STATEMENT

Compliance Statement

%i.~:fiogjration:

le ijr: VsyC0N1P-'%1-C1! c 3.1

lite: Ada* Compiler 'Y tdation Capability, Vef-s~on 1.8

S omrputer:

MS'achine: Zeniih Z-248 PC

Opefatin?, Sys temn: ,.S-1-oS 3.20

argc Comnputer: Same as host

Communications Network: Not applicable

.-sInc has made no deliberate extensions to the Ada language standard.

'%Is, i-- 'rees to the public disclosure of this~ report.

.esto comply with the Ada trademark policy, as defined by the Ada Joint Program Otffice.

~tL ;.4 L,~J ~ -__ -Date: \J '\ k- 17 S

\lsys 111c
Arra Avakian
*.i-- President of Engineering

*Ad:, is -cg .stered trademark of the United States Government
(Ad-i1 lint Program Office)
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APPENDIX B

APPENDIX F OF THE Ada STANDARD

L'y allow-: implementaLicir .lependencies correspuod to
i}v -meitp' ion-depo : kdrnt prai ta:-.,, tc _certain inchine-dependent
,;Ivt[,,u as meLltionp,& in cihaptnr 1.3 of MIL. PD-1815A, and to

-.i n a1. 1.(qed restrictions on representitic classes. The
<.np,.> ,.ntat,_ ide-rr,.i characterist.ics of the ,LsyCOMP )03, V3.1 are

~sr .-- in the following sections whi.ch r]iscni-! i:opics one througb
e.ight a.. stated in Appendix F oE the Ada Lapnqagre Reference M4nual

.NS C/,'f 2'i D-1815A) (ImplemeriLa'Lion-sp-c, i. i.:; portions of t.11:.
p ,kage STANDARD are also included in this appendix. The
- ,';,ificat.Con of the package STANDARD is also included in this
appendix.)

Package STANDARD is

type TNTEGFR is -32 768 .. 32 767;
ty,3e SHORT TNTEGER is range -128 .. 1.27;
typp [ONG_ NTEGER is range -2 147 483_648 .. 2 147 483_647;

type FLOAT is digits 6 range
-2#1.11.1Jill_1111 11.11_ 11iii ill#E+127'.. 2#1. 11131111111 11. 11-1111 IIII1#E+ 1?7;

type W)NG FLOAT is digits 15 range
-21.1 11_1111 111111111_1111_l iii _ 11

1111 lll#El023
2#1.lll_ 1111 1111 1111 1111 1111 1111 _l 1111 11111 11111#E1023 . .. .. .

type DUIRATION is delta 0.001 range -2 097_152.0 .. 2 097_151.999;

end STANDARD;
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APPENDIX F

n'4jiYrnentation Oependernt Ch racteristics

PC,.9 ix su1, ' al,,.2: implementation--d-ndet characte, .ti:s of ,. .lsys PC
%1 1 Compiler. I! is apT 'ndix is a requined part of the R.'-." r,.e ,;Anfnm, for the

4u.,s Programming Language (called the RM in this appendix).

lhe se,_'ions of this appendix are as follows:

I. The form, allowed places, and effect of every implementation-dependent
pragma.

Z. The name and the type of cvery implementation-dependent attribute.

The specification of the package SYSTEM.

4. The list of all restrictions on representation clauses.

5. fl., conventions used for any imphc.ienrtt;on-generated name denoting
impl mentation-,>.)endent components.

6. Rich interpretation of expressioni that appear in add.f,; ,lauses, including
those for interrupts.

7. Any restrictions on unchecked conversions.

8. Any implerintation-dependent characteristics of the input-output packages.

9. Characteristics of numeric types.

10. Other implementation-dependent characteristics.

I1. Compiler limitations.

The name Alsys Runtime Executive Programs or simply Runtime Executive refers to the
runtime library routines provided for all Ada programs. These routines implement the
Ada heap, exceptions, tasking control, and other utility functions.

General systems programming notes are given in another document, the Application De-
veloper's Guide (for example, parameter passing conventions needed for interface with
assembly routines).

Appendix F. Implementation- Dependent Characteristics i



Implementation-Dependent Pragmas

Ada programs can interface with subprograms written in Assembler and other languages
through the us,- of the predefined pragrnr INTERFACE and the implementation-defined
rrnvg,", !N'TERFA-r NAME.

1.1 N1C ERFACE

&: ;.:Oa iN VERFACZ pecifies the name of a:) i.;:,ei.ed subprugram and the name of
:he programciing iaiguage fu: which i.arirn..j , ,ssing con,-'ntioos will be generated.
"ia;-"a INTERFACE takes the form -peoti,-o' RM:

pragm i .NrERFACE (,.i'uage__name, ,w: . .'w..:);

v here,

, language name is ASSEMBLER or ADA.

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

b,.: only two language names accepted by pragma INTERFACE are ASSEMBLER and
.DA. The full implementation requirements for writing pragina INTERFACE suboco-
.jrm'i are described in the Application Developer's Guide.

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

1.2 INTERFACENAME

Pragmna INTERFACENAME associates the name of the interfaced subprogram with the
external name of the interfaced subprogram. If pragma INTERFACE NAME is not
used, then the two names are assumed to be identical. This pragma takes the form:

pragma INTERFACENAME (subprogramname, string literal);

where,

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

" st, rgliteral is the name by which the interfaced subprogram is referred to
at link time.
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The pra..>ma INTERFACE__NAME is used to identify routines in other languages that
are not norned with legal Ada identifiers. Ada identifiers can only contain letters, dig-
its, or 2jnderscores, whereas the DOS Linker allows external names to contain other
characters, for example, the dollar sign (S) or comi-w~rial at sign (@). *rhnee characters

;n be epecifled ;1 T! e string literill _uguirnent of thi prigmia INTlER1F-ACE -NAME.

-ina INt(-~E NA~il'E is allowed at the same places of ,~i Ada programn as
at t.,.gra (NTEJG~i \C: (Lo,.acikn restrictions can be found in stection 13.9 of the

.)Ho,.c 'er, dih oragrna INTEZ FACE__ NAME must always occur after th-~ pragma
>'\C ui'1i ;Y-"or the interf~wedi subprogram.

tm~ iier,;' *,f -i i.pn NTE1Vk'ACE NAME is passed through unchiinged to
:he DOS'.: --ftP DOS tools u,, i.tly ignore the case of externsl identifiers.

1ev'- .e PJNK~ an Mirosft Linkev have odIts to tre.1t
(ver. il "dentif ers in a case-sensrtive manner.) The maximum length of the

'ruig eral is 40 characters. This limit is not noted by the Compiler, but is truncated
by the Binder to meet the Intel objecir iodule format standard. Certain DOS tools have
smaller limits. (For example, the IBM Macro Assemnler limits external identifiers to 31
characters.)

The Rmine Executive contains several external identifiers. All such identifiers begin
with either the string "ADWa or the string "ADAW~. Accordingly, names prefixed by "ADWa

t~ "rasa" should be avnided by the user.

U li~enple

packa~e SAMPLE-DATA

f-:--t ion SAMPLE-DEVICE MX INTEGER) return INTEGER;

function, PROCESS-SAMPLE MX INTEGER) return INTEGER;

private

pragma INTERFACE (ASSEMBLER, SAMPLE-DEVICE);
pragma INTERFACE (ADA, PROCESSSAMPLE);
pragma INTERFACE-NAME (SAMPLE-DEVICE. "DEVI OSGETSAMPLE"I);

end SAMPLE DWA;

1.3 Other Pragmas

Pragma PRIORITY is accepted with the range of priorities running from I to 10 (see the
definition of the predefined package SYSTEM in Section 3). Undefined priority (no
pragma PRIORITY) is treated as though it were less than any defined priority value.

In additioim to pragma SUPPRESS, it is possible to suppress all checks in a given compi-
lation by the use of the Compiler option CHECKS.
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2 Implementation-Dependent Attributes

P'" -_ARRAY For a prefix P th.- denotes any type or suZW..pe, this at-
tributp yield.. I value TRUE ;," P in an '.o' pe or an
array subtv.p. )therw1e, it yields rhe value i:NLSE.

3 Specification uf t~te package SYSTEM

0) Required Definitions.
.. * • •* a. a awtt afttttlete

type NAME ;s j_I0x86);

SYSTEM NAME : constant NAME := 1 80x86;

STCRAGE uNIT ;onstant 8;

MEMORY SIZE : constant := 640 ' 1024;

-- Systef-Dependent Named Numbers:

MININT : constant :- (2 *131);

MAX_INr : constant :- 2**31 - 1;

MAXDIGITS : constant : 15;

MAXMANTISSA : constant :3 31;

.,NEDFLTA : constant :- 2.41 .0#E-31;

-- For the high-resotution timer, the crock resolution is

-- 1.0 / 1024.0.

TICK constant := 1.0 / 18.2;

Other System-Dependent Declarations:

iubtype PRIORITY is INTEGER range I .. 10;

Though declared here as access to a STRING in fact this

can be used anywhere an ADDRESS is required by Ada.

The type ADDRESS is, In fact, implemented as an
8086/80286 segment:offset pair.

type ADDRESS is access STRING;

MULLADDRESS: constant ADDRESS :a null;

4 Alsys PC AT Ada Compiler. Appendix F. Version 3.1
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0(2) MACHINE TYPE CCNVERSIQNS*

-If h1 od / dobte-wo.-d opefazions below are jsed on

*ADDRESS, then MG4 yi. lds the sP-';;nt and LSW yield-; the

-offset.

n the ope.. iriw tetob., i U(;ETYPE is any sinpiej~
* i~~j i,,e on 8-bits (for ex-impLe, S-iORTINTEGER), s 'WORDJ* PE is

ioy* -;iaiLe type iinpLei-;,nted on '6- ts (for er' ''TGER), and
a f cUBLF i'RD TYPE is any -iwroi ',Pe .xpLdrented -xi

- S2-bits (for exanpLe, LONG INTEG6R, FICVr, AO'vxE'jS).

Byte -=> word ccnversions:

Get the most significant byte;

generic

type BYTE_ i:E i4 private;

type WORDTYPE is private;

function MS8 (W: WORD-TYPE) return BYTETYPE;

.Get the least significant byte:

generic

type SYTE_(YPE is private;

type WORDTYPE is private;

function LSB (W: WORD TYPE) rethi') ;YiETYPE;

Comrpose a od from two bytes:

generic

type BYIETYPE is private;

type WORDTYPE is private;

function WORD (MSB, LSB: BYTE-TYPE) return WORDTYPE;

Word -c=' Doubte-Word conversions;

*Get the most significant word:

generic

type WORDTYPE is private;
type DOUBLE -WORDTYPE is private;

function MSW (W: DOUBLE WORD TYPE) return WORD-TYPE;

.Get the Least significant wordz
generic

t ype WORDTYPE is private;

type DOUBLE -WORDTYPE is private;
function LSW(W: DOUIBLEYCWODTYPE) return WORDItfPE;

Appendix F. Implernentafion- Dependent Characteristics 5
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Compose a DATA double word from two words.

generic

type WORDTYPE is private;
The following type must be a data type

(for example, LONG _NTEtt:R)-

type DATA DOUBLE_ WCRD is private;

fu'ction 0Oc1,BLEWRD (145W, I.S'4. VOT

SDATA iV'iIRLE ' -4D;

C.., se a REFERENCE )L",. i, I o-- ; t o 'i- s
3ener c

t-.re 'RD TYPE is private;

. olLowing type Irur;' J-Lrece t'rpe

(For -xmpe iccess or ~~
type REF DOUBLE WORD is private;

wrcion REFERENCE (SEGMENT, OFFSET: WORD _FIPE)

return REF DOUBLE WORD;

(3) OPERATIONS ON ADDRES,;

- You can get anc address via 'AODESS aztribute or by

instantiaciny the function REFERENCE, above, with

appropriate types.

Some addresses are used by the Compiler. For ,xaapte,
the display is located at the Low end of t.=.i OS segment,
and addresses SS:O thr',..ujh ,S:128 hold the task control

- block and other information. Yriting into these areas

will have unpredictable results.

In real mode, the memory for DOS itself, incLuding aLL the

interrupt vectors is also unprotected. Thus, any user of

ASSIGNTO ADDRESS must be extremeLy careful.

Note that no operations are defined to get the values of

the segment registers, but if it is necessary an
interfaced function can be written.

generic
type OBJECT Is private;

function FETCH FROMADORESS (FROM: ADDRESS) return OBJECT;

gener i c
type OBJECT is private;

procedure ASSIGN TOADDRESS (OBJ: OBJECT; TO: ADDRESS);

end SYSTEM;

6 Alsys PC AT Ada Compiler. Appendix F. Version 3.1
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4 Restrictions on Representation Clauses
The facilities covered in Chapter 13 of the R.' are provided, except for the following
featurir

* !1,dress clausc , u.re not im0l,. cntcd.

*There bit impieemtili i for aliy of thce representation clauses.

rhe R _-.- I t;;se is not allowed for a derived record type.

Change forp~sna~~ir FiXLORD i)pe Is not implemented.

* !.a EnuL-ieration Clausc s tint :;i~l:,ed if *Oere is a rang(' constraint on the
parent subtype.

" For the length c!ause:

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

- Specification of storage fur a task activation: rSTORAGE_SIZE is not
implemented when T is a task type.

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

" Nfachic~e code insertions are not implemented; use instead pragma INTER-
FACE to ASSEMBLER to write assembly language routines.

5 Conventions for Implementation -Generated Names

[he Alsys PC AT Ada Compiler may add fields to record objects and have descriptors
in memory for record or array objects. These fields are not accessible to the user
through any imrp lementation -generated name or attribute.

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

ALSYS ADA RUNT IME

ALSYS-BASIC-10

ALSYS-BASIC-DIRECT-10

ALSYS BASIC SEQUENT IALIO0
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6 Address Clauses

This version of the Alsys PC AT Ada Compiler does not support address clauses. Sup-
oft i provided for Ada interrupt enrtis: please see Chipter 6 of the Application De-

Guide f r d tii'

7 est.'iktions on 1bi..hecked Conversions

U.ich, ,.Ked .T'\ .SiOLS are allowed betw,'(.,i :%ay type.s. It is dhe programmer's re-
-is.'biity to dctermine if the !..s'. 'f,-ct :s a.hie'ei.

ia 'Oo *iiput Packages

The tt.'4 d'fii-es [ie predcfined input-output packages SEQUFU'JTIAL 10, DIRECT 10,
and rEXI.-. 10, and describe- hxow to use the facilities available within these packages.
The RM also defines the package 10_ EXCEPTIONS, which specifies the exceptions that
,-1an be raised by the predefined input-output packages.

In iddition the R.[ outlines the package LOW LEVEL _10, which is concerned with
!k..v.-level machine-dependent input-output, such as would possibly be used to write de-
,,-I,.,e drivers or access device registers. LOWLEVEL _10 has not been implemented.
Tr'le use .)f i .terfaced subprograms is recommended as an alternative.

8.1 Correspooi1ence betw.veen External Files and DOS Files

Ada inpt-cutpt is defined in terms of external files. Data is read from and written to
external files. Each external file is implemented as a standard DOS file, including the
,ise of STANDARDINPUT and STANDARDOUTPUT.

The name of an external file can be either

* the n1.0 string

* a DOS filename

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

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

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

If an existing DOS file is specified to the CREATE procedure, the contents of the file
will be deleted before writing to the file.
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If a non-existing directory is specified in a file path name to CREATE, the directory
will not be created, and the exception NAMEERROR is raised.

8.. H•andling

DCS erio. traosi-ted into Ada exceptions, as iclined in the &V Uy package
-_. EXCEP iONS. la particular, DEVICEERROR is taised in cases of I,i.e not
-11y, '.... ,di ';sk full or hriware error. on th.: disk (such ., read or write

" .I FOR'" Y ,ieter

I 1e only accepted value of the ;'OkM arm:. r of the various CREATE and OPEN
procedures is the null string. rhe tuj tines FORM of TEXT_1O and (any instantiation
of) DIRECT 10 and SEQUEN -IAL_10 always return the null string. USEERROR is
raised if a non-null FORM string ;s passed to any CREATE or OPEN procedure.

8.4 Sequential Files

Fo- ,:quential icccss the file is viewed as a sequence of values that are transferred in
he order of their appearance (as produced by the program or run--time environment).
This is sometimes called a stream file in other operating systems. Each object in a se-
quetinal file has the same binary representation as the Ada object in the executable pro-
grim.

1 O'5 e• Files

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

DIREI f_10 only allows input ,utput for constrained types. If DIREC"_ 10 is in-
stan tr:.ii,1 for an unconstrained type, all calls to CREATE or OPEN will raise
USEJP'.ROR. Each object in a direct file will have the same binary representation as
the A6 . object in the executable program. All elements within the file will have the
same length.

8.6 Text Files

Text files are used for the input and output of information in ASCII character form.
Each text file is a sequence of characters grouped into lines, and lines are grouped into a
sequence of pages.

All text file column numbers, line numbers, and page numbers are values of the subtype
POSITIVECOUNT.
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Note that due to the definitions of line terminator, page terminator, and file terminator
in the RM, and the method used to mark the end of file under DOS, some ASCII files
do not represent well-formed TEXT_10 files.

A tex. (Ile is 'Luffered by the Runtine E..cutive unless

* it 0 ," 's I device (for exaip;e, CC cr P,,N' o

* it is ofA;'ARDINPUT ,r ST...NDAiRD f"(,,.:IPUT and h;; not been
redirected.

If , . reciirected, prompts written zo STANDARD __(DL)UtP.,! -xith rhe proedure PU F
-:pear befo-: (or when) a 'FT (or GET. .INE) oc-iW .

-if.,>ions END OF_ PAGE a-d END OF FII.F :' ,.,,s return FALSE -when the
"._,e i3 -evice, which includes the use of the file CON, .ind STANDARD INPUT when

,t i, .. :t .redirected. Programs which . )ild like to check for end of file when the file
A device should handle the ex,.eprion END ERROR insteil, as in the following

Example

• - Dispoay the proffpt:

TEXT IO.PUT ( 1- ");
.. Read the next Line:

TEXTIO.GETLINE (CCAMMAND, LAST);
.. Now do something with COMMAND (I .. LAST)

end Loop;

eAcept ion

4hen TEXT_IO.END _ERRf:R =

nuL L;
end;

END E! .ROR is raised for STANDARDINPUT when AZ (ASCII.SUB) is entered at
the keyboard.

8.7 Acess Protection of External Files

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

8.8 The Need to Close a File Explicitly

The Runtime Executive will flush all buffers and close all open files when the program is
terminated, either normally or through some exception.
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However, the R.1 does riot define what happens when a program terminates without
.zhosing all the opened files. Thus a program which depends on this feature of the
R':ntimne Executive might have problems when ported to another system.

I -iiiatirnn -,,l ,--cedure RESEIt

Aa - .rial file cpeiied foi input cannot be RESEr 1',,r output. Ho'ser, an internal
file 1- -!"' for ourrn'r c-in 'te RESET for input, in'i cai suhkequently be RESEY1b' to

-~~~ . x'' ..- oa.l t"iles arit raskitig issues

~ve.~..i2nalfies caai be associatec' with the same external file only if all the internal
files a,-e openea with mode IN__MODE. However, if a file is opened wit!- mode
OUT NIC)i .~ ind then changed to INMODE with the RESET procedure, it ca Lto~
shared.

sr.-),uld be taken when ,crforming inUlui) input-output uperations on an external
file during tasking because the order of calls to the 1/O primitives is unpredictable. For
examnple. two strings output by TEXT__ IO.PUT LINE in two different tasks may appear
in the output file with interleaved ch~aracters. Synchronizition of T,'O in cases such as

.!; the user's responsibility.

The 1,:. 10 files SrANDARDINPUT and STANDARDOUTPUT are shared by
all tasks of' an '\da program.

It TEXT -lO.STANDARD_INPUT is not redirected, it will not blc.k a program on in-
put. All tasks not waiting for input will continue running.

9 Characteristics of Numeric Types

9.1 Integer Types

The ranges of values for integer types declared in package STANDARD are as follows:

SHORT INTEGER -128 . . W2 2**7 -I

INTEGER -32768 .. 32767 2'*15 1

LONG-INTEGER *21474836-48 .. 2474113647 * 31 -1

For the packages DIRECT__ 10 and TEXT__10, the range of values for types COUNT

and POSITIVECOUNT are as follows:

CCjN T 0 2147/.83647 2**31 1

POSITIVE-COUNT I .. 214743647 2**31 1
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or the package TEXT_10, the range of values for the type FIELD is as follows:

FIELD 0 .. 255 2 "8

. Floaiiii. ":,int Type AitribItei

ClL' A LLNG tLOA6

A

,UANTISSA 21

i'lx 84 ,:

E;sI LCN 9.53674E- 0 8. 88178E - 6

LARGE 1.93428E.25 2.57110E,61

SAFE EMAX 12 021

SAFE SMALL 1. 17549E-3d .22507E-308

'3MFJ !..ARCE 4.25353E 37 2.24712E#301

FIRST -3.40282E+38 1.79769E*308

LAST 3.40N32E'38 I 7"9769E*308

MAL.ItNERADIX .

MACHINEPANTISSA 24 53

MACHINE EMAX 128 1024

MACHINE- EM •125 1021 r

MACHINE RJNDS true true

MACHINE OVERFLOWS false false

SIZE 32 64

9.3 Attributes of Type DURATION

DuRATION'DELTA 0.001

DuRATIOW'SXALL 0.0009765625 - 21*(10))

OURATIONIFIRST -2097152.0
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CURATICN'LAST 2097151.999

DURATIC4'LARGE same as DURATTOW",ASt

1 f Other t'lmplementarioi -1 pendttnt Chav.tu,'-, ristics

i; .lsys PC AT Adl, Como ile, ,.nerates ins, :tmnu t, i se the floating pcint 'zopro-
t "ll fleitii, ioq ; ,f ')r operations involv;ng only

.-S, 808 :, iequized fIm tiv" execution of programs

IOc Ploating o. The ex,& fr..:ssor s nec,!."d if the
I : *.1 10 or V1\ PD 10 package ott -X f"_O are used.

For the AT, th'e '6winze Executive ,viil detect the absenc.e of the floating point copro-
cessor if it is required by a program and will raise NUMERIC _ERROR. The user is
warned to not run a floating point program on an XT without an 8087. The result of
doing so Is that the XT will wait ir,!b filitely until a power on reset.

10.2 Char, -. istics of 0r'- Heap

UNCH F( KFi 0 DEALLOCATION is implemented for all Ada access objects except
access A.'(.c i to tasks. Use of UNCHECKED .. r)EALLOCATION on a task object will
lead to !,, :,redictable results.

i S no uianiageinent of collectic,,i 'via ti1o "SfORACE SIZE representation clause
Oil :,ess type) although small objects are mrnaged mcrc efficiently than normal heap

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

Th,! maximum size of the heap is limited ord,, by available memory. User programs
making use of the Protected Mode feature have a heap which includes all available
mei,: ry below the 640K :tnit plus the size of the heap file which is in the extended
memory RAM disk.

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

10.3 Characteristics of Tasks

The default task stack size is IK bytes (32K bytes for the environment task), but by
using the Binder option STACK.TASK or the SETOPT program, the size for all task
stacks in a program may be set to a size from I K bytes to 64K bytes.
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Normal priority rules are followed for preemption, where PRIORITY values are in the
range I - 10. A task with unde/inwd priority (no pragma PRIORITY) is considered to
be lower than priority 1.

,. ri ' r;, u ne3ble .; ;

11 18.2 s':cn' ,. a PC XT, o

i.,y 102.1.0 seconds on a PC AT th' the high., solution timer is in erffct

throug'.> ! e TIMFR = FAST op'>,r ,X the B!ND command.

,:i~num nuii'.n. of aitive tasks i, ,. ,,d only by me,.noLy usage.

%...epter of 1rtn,1e. executes th.. t.cept body code in its own -tack. een--
*..'zvous with an e)-mty -i,-ctpi body (for ynchronization) does not cause a .c.atext
I Witch

The main program waits for completion of all tasks dependent upon library packages
bef., .erminating.

Abn .,al completion of an aborted task tak:s place immediately, except when the ab-
normal task is the caller of an entry that is engaged in a rendezvous, or if it is in the
process of activating some tasks. Any such task becomes abnormally completed as soon
qs -,i, ;t,:, in question is exited.

.K.(,*AL SLOCKING "ITIJATION DETEtVED

, 'r , G . St'A."NDARD OU I PUT when the Rwitime Executive detects that no further
pr'lgress is pc.ssible for any r:ik in the program. The execution of the program is then
a Landoned.

10.4 Definition of a Main S-obprogram

,l),r :y init can be used as a iiiaii subprogram if and only if it is a procedure chat is
,, ,,,ric and that has no formal parameters.

10.5 Ordering of Compilation Units

The Alsys PC AT Ada Compiler imposes no additional ordering constraints on com-
pilations beyond those required by the language. However, if a generic unit is in-
stantiated during a compilation, its body must be compiled prior to the completion of
that compilation.
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11 Limitations

Compiltr Limirati '.,

, he m xi muin dentfi, r : .h s 255 ,h:,.

i na lmum lin :-:ngth 5 ,haracters.

. , 0 .u ,.f,, df , ti fiers II, ,o i p ation .it s 2500.

. .l i nf'. .- , lb o curnp .lt ;,, units ;n :i library is 1000.

* I[acdware deLAted Limitations

" The maximum ,ize of the gt-nerated code for a single compilation unit is
65535 bytes.

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

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

" The maximum amount of data in the global data area is 65535 bytes, in-
cluding compiler generated data that goes into the GDA (about 8 bytes per
compilation ,,rt plus 4 bytes per externally visible subprogram).

" The maximuii amount of data in the heap is limited only by available inem-
ory.

11 ' Runtime Executive I.f-tations

4 Task stacks are only allocated in low memory (that is, below 640k).
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APPENDIX C

TEST PARAMETERS

Certain tests in the ACVC make use of implementation-dependent values,
such as the maximum length of an input line and invalid file names. A
test that makes use of such values is identified by the extension .TST
in Oits file name. Actual values to be substituted are identified by
names that begin with a dollar sign. A vallhe must be substituted for
each of these names before the test is run. rhe values used for this
validation are given below.

.NAw AND MEANPTG VALUE

$BIG -I A A .... Al
Identifier the size of the I I
maximum input line length 254 characters
with varying last character.

$BIG ID2 A .... A2
Identifier the size of the I I
maximum input line length 254 characters
with varying last character.

$BIG ID3 A .... A3A ..... A
Identifier the size of the I I I I
maximum input line length 127 127 characters
with varying middle character.

$BIG ID4 A .... A4A .... A
Identifier the size of the I I I I
maximum input line length 127 127 characters
with varying middle character.

$BIG INT LIT 0.... 0298
An integer literal of value 298 1 1
with enough leading zeroes so 252 characters
that is is the size of the
maximum line length.

$BIGREALLIT 0.... 069.OEI
A real literal that can be I I
either of floating- or fixed- 249 characters
point type, has value of 690.0,
and has enough leading zeroes to
be the size of the maximum line
length.
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TEST PARAMETERS

NAME AND MEANING VALUE 7

SBLANKS 235 blanks
A sequence of blanks twenty
characters fewer than the size
of the maximum line length.

$COUNT LAST 2147483647
A .Iniversal integer literal
whose value is TEXTIO.COUNT'LAST.

' EXTENDED ASCII CHARS "abcdefghijklmnopqrstuvwxyz
A string literal containing all
th ASC1.1 t haracters with
prib 1Lah "raphics that are not
in the 1-,mc 55 Ada character
set.

$FIELDLAST 255
A universal integer literal
whose value is TEXTIO.FIELD'LAST

$FILE NAME WITH BAD CHARS X)]!@ $^&-Y
An illegal external file name
that either contains invalid
characters or is too long if no
invalid characters exist.

$FILE NAME WITH WILD CARD CHAR XYZ*
An external file name that
either contains a wild card
character or is too long if no
wild card characters exists. S

$GREATERTHANDURATION 2_097_151.01
A universal real value that lies
between DURATION'BASE'LAST and
DURATION'LAST if any, otherwise
any value in in the range of
DURATION.

$GREATERTHANDURATIONBASELAST 10_000_000.0
The universal real value that is
greater than DURATION'BASE'LAST,
if such a value exists.

$ILLEGAL EXTERNALFILE NAME1 BAD-CHARACTER*^

An illegal external file name.
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TEST PARAMETERS

NAME AND MEANING VALUE

$TLLEGAL EXTERNALFILENAME2 MUCH-TOO-LONG-NAME-FOR-A-FILE
An illegal external file name
that is different from
$ILLEGALEXTERNALFILENAME1.

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

$INTEGER LAST 32767
The ,inivrsal integer literal
exp.cssLon whl c.e value is
INTEGER' ILAST.

$LESSTHAN_DORATION -100_000.0
A universal real value that lies
between DURATION'BASE'FIRST and
DURATION'FIRST if any, otherwise
any value in the range of DURATION.

$LESS THAN DURATION BASE FIRST -10 000_000.0
The universal real value that is
less than DURATION'BASE'FIRST, if
such a value exists.

$MAX DIGITS 15
The universal integer literal
whose value is the maximum digits
supported for floating-point types.

$MAX IN LEN 255
The universal integer literal
whose value is the maximum input
line length permitted by the
implementation.

$MAX INT 2147483647
The universal integer literal
whose value is SYSTEM.MAX INT.

$NAME LONGLONGINTEGER
A name of a predefined numeric
type other than FLOAT, INTEGER,
SHORT FLOAT, SHORT INTEGER,
LONG FLOAT, or LONGINTEGER if
one exists, otherwise any
undefined name.
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TEST PARAMETERS

NAME AND MEANING VALUE

$NEG BASED INT 8#777777777776#
A based integer literal whose
highest order nonzero bit falls
in the sign bit position of the
representation for SYSTEM.MAXINT.

$NON ASCII CHAR TYPE (NONNULL)
Arrenumerated type definition for
a character type whose literals
are the identifier NON NULL and
all nonASCII characters with
rc ¢ritabTe graphics.
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APPENDIX D

WITHDRAWN TESTS

Somer tests are withdrawn from the ACVC because they do not conform to
the Ada Standard. The following 19 tests had been withdrawn at the
time of validation testing for the reasons indicated. A reference of
the form "AI-ddddd" is to an Ada Commentary.

-.,..-4A: An unterminated string literal occurs at line 62.

B33203C: The reserved word "IS" is misspelled at line 45.

• C34018A: The call of function G at line 114 is ambiguous in
the presence of implicit conversions.

C35904A: The elaboration of subtype declarations SFX3 and
SFX4 may raise NUMERIC ERROR instead of CONSTRAINT_
ERROR as expected in the test.

* B37401A: The object declarations at lines 126 through 135
follow subprogram bodies declared in the same
declarative part.

* C41404A: The values of 'LAST and 'LENGTH are incorrect in
the if statements from line 74 to the end of the
test.

* B45116A: ARRPRIBL 1 and ARRPRIBL 2 are initialized with a
value of the wrong type--PRIBOOLTYPE instead of
ARRPRIBOOLTYPE--at line 41.

* C48008A: The assumption that evaluation of default initial
values occurs when an exception is raised by an
allocator is incorrect according to AI-00397.

* B49006A: Object declarations at lines 41 and 50 are
terminated incorrectly with colons, and end case;
is missing from line 42.

" B4A010C: The object declaration in line 18 follows a
subprogram body of the same declarative part.
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WITHDRAWN TESTS

B7410IB: The begin at line 9 causes a declarative part to be
treated as a sequence of statements.

C87B50A: The call of "/=" at line 31 requires a use clause
for package A.

• C92005A: The "/=" for type PACK.BIG INT at line 40 is not
visible without a use clause for the package PACK.

" C940ACA: The assumption that allocated task TTI will run
prior to the main program, and thus assign SPYNUMB
the value checked for by the main program, is
erroneous.

" CA3005A..D: No valid elaboration order exists for these tests.
(4 tne-hs)

" BC3204C: The body of BC3204C0 is missing.
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