
AD-ASS 5W POP (TRADE NAME) COMPILER VALIDATION SUMMARY REPORT:
M.SY IN ALYCOP S(U) NATIONAL COMPUTING CENTRE LTD

LI~ ~ MNCLHSFEW YSERA (ENGAND). 64 JUN 96 AVF-VSR-M2/27

I 71 m IID 
F/'G L2/5 M

EohhhmhohhEsI

m~hh~h~h~hAE



II IL2 11111.6

N -N

% % %



E (When Data Entered)

READ INSTRUCTIONSAD-A19 5 508 ETATION PAGE____________________B'FoRE COMPLETrEING FOLM,,,

g' Ju~ j2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

4. TITLE (andSubtitle) 5. TYPE OF REPORT & PERIOD COVERED

Ada Compiler Validation Summary Report: Alsys 4 June 1987 to 4 June 1988

-003, V3., Wang C 280 6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s) .w'h
'

The National Computing Centre Limited .
Manchester, UK_ "__ _ _ _

9. PERFORMING ORGANIZATION AND ADDRESS 10. PROGRAM ELEMENT, PROJECT. TASK

The National Computing Centre Limited AREA & WORK UNIT NUMBERS

Manchester, UK "1

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

Ada Joint Program Office 4June 1987 •
United States Department of Defense -t3 NUMBER OF PAGES
Washington, DC 20301-3081 53p.

14. MONITORING AGENCY NAME & ADORESS(If different from Controlling Office) 15. SECURITY CLASS (of this report)

The National Computing Centre Limited UNCLASSIFIED
Manchester, UK 15a. RE g FICATION/DOWNGRADING

N/A
16. DISTRIBUTION STATEMENT (ofthisReport)

Approved for public release; distribution unlimited.
O"C.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20 If different from Report)

UNCLASSIFIED

'K ,,JUL 1 2 1988 " :

18. SUPPLEMENTARY NOTES c~ d

19. KEYWORDS (Continue on reverse side if necessary and identify by block number) 0

Ada Programming language, Ada Compiler Validation Summary Report, Ada
Compiler Validation Capability, ACVC, Validation Testing, Ada

Validation Office, AVO, Ada Validation Facility, AVF, ANSI/MIL-STD-
1815A, Ada Joint Program Office, AJPO

20. ABSTRACT (Continue on reverse side if necessary and identify by block number) .

AlsyCOMP 003, V3.1. Alsys Inc., National ComputingCentre Limited, Wang PC 280 under MS-
DOS 3.20 (host and target). ACVC 1.8.-".

1..

DO u " 1473 EDITION OF I NOV 65 IS OBSOLETE

I JAN 73 S/N 0102-LF-014-6601 UNCLASSIFTED
SECURITY CLASSIFICATION O TIS PAGE (When Data Entereo)



AVF Control Number: AVF-VSR-90502/27

VA LI 1'iYjION 5.;JXMARY QE')P'

* U•

741;-----

CompLetion of On-site T1,.tif•q
I Tune 19,,7

Prepared By
T(ho National Computing Centre f,.mited

Oxcford Road
Manchester

M1 7ED
UK

Prepared For
Ada Joint Program Office

fnited States Department of Defense
Washington, D.C.

UJS A
UK '... ' .,

*Ada is a registered trademark of the United States Government
(Ada Joint Program Office).

A A.)

(Ada Jint Prgram Ofice). .

% % -~N



Ada* Compiler Validation Summary Report:

Compiler Name: AlsyCOMP 003, V3.1

Host: Target:
Wang PC 280 Same as host
under MS-DOS 3.20

Testing Completed 4 June 1987 using ACVC 1.8

0, This report has been reviewed and is approved.

rhe National Computing Centre Ltd
Vony Gwillim
Oxford Road
Manchester
M1 7ED

Accession For
NTIS GRA&I

DTIC TAB
Un2announed E3

Ada Validation Office JUnif ucet io
Dr. John F. Kramer utiCat0

Institute for Defense Analyses
Alexandria VA By

Distribution/

Availability Ccdes
A!va il aad/ or

Dist Special
Ada Joint Program Office

Virginia L. Castor
Director
Department of Defense
Washington DC

Itb

*Ada is a registered trademark of the United States Government
(Ada Joint Program Office).

k.k



EXECUTIVE SUMMARY

This Validation Summary Report (VSR) summarizes the results and
conclusions of validation testing performed on the AlsyCOMP 003, V3.1
--ising version 1.q .f the Ada* Compiler Validation Capability (ACVC).
The A.s>!COMP_003 Z hosted on a Wang PC 280 operating under MS-DOS
3.20.

'-.i .estinq vjas pe . tme i ilir .: ]. through 4 Jo,. , .- 2t , St -ly'
t .tham P!A 0._ .,.4 undec the direction o;. the Nationa.l rroputing
.vi:), *,.:-o, :.i~g to Ada Vilidation Or-.janiz;.ition (AVO) -o ic', s

tu,. e, T1,! A,,.F identitied 2210 of th,- 3')9 test, i% ACVC
1..8 to be procn: {sed di, ing on-site r;.cting if the .. piier.
.!;ts wi.thidrawn at i..m. ,f va].id.-t;.-on test .nq, a., ' as %
, ,xecut.a,.a .,_ tesCs t J:: use :. 1 rto t ing-po .nt pr- Ij :LOn

S. L, tuat osy q , by !he iphIem rifation were nut processed.
L 21 i2s,1 .e' -- urc, .,sed, resul-h; for Class A, C, D, or E

.e::,-, exed for c:--ct execution. 'jmpilation listings for
s tests were analtyzed for correct diagnosis of syntax and

o error's. Compil Lion and link result- of C.ass T tests were
analyz .. for -orrect detection of ei'ors. There were 26 of lhe
processed tencs determined to be inapplicable; The remaining 2184
tes., w',,re passed.

The resukts of validation are summarized in the following table:

'?V-'JLT CHAPTER TOTAL

2 3 4 5 6 7 8 9 L0 11 12 14

PasseK 102 253 334 243 161 9/ 136 261 129 32 218 218 2184

'.i1.ed 0 0 0 0 0? 0 0 0 0 0 0 0 0

:,-4)pp 1: Le 14 72 86 4 0 0 :3 1 1 0 0 15 196

Withdra%, i 0 5 5 0 0 1 1 2 4 0 1 0 19

nOTAL 116 330 425 247 163- 98 140 264 134 32 219 233 2399

,; AVf .oncludes that these results demonsi[ ate acceptable conformity
ANSI/".ITL-STD-1815A Ada.

I"

*Ada is a registered trademark of the United State:; Government
(Ada Joint Program Office).
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(CHAPT.ER L

I NTi'RO MUP I ON

Ne<

_ Katinn ummary Report ;W Ity describes the extent touwd ch a
:pec u ;da compiler conforms 'o the Ma Standard. T-"-epert

:xp-, tI]. tecii: ,.cal terms used victhin it. anrl tho,.ouqhly reF ts the
resul.: of testing this compiler using the Ada Compiler Validation
Capai t' . Y 4A4:-. -' An Ada c.ompiler must be iniplement ,d according to
the Ada Standard and any implementation-dependent features must
confo't.r to the requirements of the Ada Standard. The Ada Standard
m, ;, h implemented in its entirety, and nothing can be implemented

, ont in the Standard.

,, - Vi(.ugh all validated Ada compilers .;onform to the Ada Standard,
it arisl-t be understood that some differences do exist between
impleif. 'l:iations. The Ada Standard permits some implementation
depe -!.-i.,ies--for .xample, the maxim,i h length of identifiers or the
maxjli.. values of integer types. Other differences between compilers
result Prom characteristics of particular operating systems, hardware,
or Liplementation stratr-gies. All of the dependencies demonstrated
during I-he process of testing this compiler are given in this report.

The otormation in this report is derived from the test results
oroJuced during validation testirg. The validation process include!-
3ubmitLi, a suite of standardized tests, the ACVC, as inputs to an
Ada cotip'iler and evluiting the -esults. The purpose of validating is

. to ensrt;r confoimity of the coi,.I].er to the Ada Standard by testing
that the compiler properly implements legal language constructs and
that i.t 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.

" 1-1



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 lunguage constructs 6upported by the
compiler that do not conforn to the Ada Standard

ai'tempt to L i-fy .. y . , L-I -arudg& =on f- ructs
7 'quij-ed by the Arl.-i t.a tl-rj.

deter hi e that the iinpl.emenLd I oa-d:([endP behav i.i." is
1..owed y- th. A Staid,4r-d

.his coimpiler was ..,aductLed Ly NCc nder the di action It
n, :.;rdin- -o polic.e: a procedure. etabi i-!,d 1 y the \da

, _ . . Orgaii:i.-tion (AVO) .. ')n- ite tesLi.iig was .'idutcted .rom
thr... 4 June ' . .sys Tnc, W l.L.:ian MA 02154.

:F THIS VAIDATLON SUIMMARY REPORT

Conlsi,'WU with the nationaL laws of the originati.nq country, .he AVO
may moke full and free public disclosure of this report. In the
United Sl-tes, this is provided in accordance with the "Freedom of
[nfor,. rin Act" (5 U.S.C. 552). The results of this validation
,pply J.y to the computers, operating systems, and (.'opiler versions
;dentii'ird in this report.

rh,- orgaidsations represented on the signature page of this report do
not represent or warrant that all statements set forth in this report
are ;,:ciirate and complete, or that the subject compiler has no
non, . ;oJ:mities to the Ada Standard other than those prese~nted.
cop.i... )f this report are available to the public from:

Ada Information Clearinghouse

Ada Joint Program Office
OUSDRE
The Pentagon, Rm 3D-139 (Fe-rn Street)
Washington DC 20301-3081

,' from:

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

1-2
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INTRODUCTION

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

Ada Validation lrgani;.ation
Institute for Defense t'Yalyses
1801 North Beauregaird
Alexandria VA 22311

:eference Manual Lu.L i1,,.da .U-L?9ammijnw _ LAnguae_,

Xda Va,i di or, OC) iv, A c"a:tP I - . icies and Pro:,.'1,4Ces ., IRE

0orporation, TUN 1-182, F)TI R3-110601.

\da coI.piler V ,ai ..pabilt rtip.Lementer's ;u ide,
ofTEech, Inc., DEC 1.984,

1.4 OEFfNITION OF TERMS

.V: ['The Ada Compiler /a tidation Capability. A set of programs
that evaluates the conformity of a compiler to the Ada
languaJe speci ficat.ion, AIST/MIL-STD--18 1 A.

. --,ii-,ad ANSI/M(L-STO-1815A, February 1983.

Applicar 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.

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

S"

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

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

1-3
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INTRODUCTION

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 -xpected by the test,

- 2 :- .- t A test for which a compJieL generates the expected
resill t.

. ...04;DL-uK 0vh' :u a cr enerates code.

A piogra. chhL checks a cc',yler' s conq,) ,eqardinq a
,,irticu. Cature ).- Ceature, 1 to the Ada :.t-Andnr- In r
the con!:ex!t ,) ri. o rport, the - tu.m is used to --Ls e
a si,1 ,cJ v kt, 'v." 'h may cor'pri7.e one or more fil-

A Lest fou,i i:. !,-e incor,', t anid ',: used to .:heck

conformity ;.u test 'lhe Ada language specification. A
test may be incori.-ect hecan,,-,e it has -in invalid test
objective, fails to meet its test objective, or contains
illegal or erroneoo-: use of the language.

1.' ACVC TEST CLASSES

'.,,, n., to the Ada Standard is aeasured using the ACVC. The ACVC
' -oth legl andi Ada proqr .ls structuired into fi.x test

,", A, B, C, D, E, and L. 'The first letter of a test name
Ldent. :- -3 the class to which it belongs. Class A, C, D, and F tests
ire :.cutable, and special program units are used to report their
resul;o luring execution. Class B tests are expected to produce
.oipi i .: rror:s, Class G tests are expected to produce link errors.

Class A :-ests check that legal Ada programs can be successfully
compile; and executed. However, no checks are performed during
execut;.chr to see if the test objective has been met. For example, a

- A test checks that reserved words of another language (other
"(.J ar se already reserved in the Ada language) are not treated as
es; Lved .rords by an Ada compiler. A Class A test is passed if no
jcrors are detected at compile time and the program executes to
)roduce 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.

Class, tests check the compilation and e<.:cutioi capabiliV tes of a
compiler. Since there are no requIremnts placed on a compiler by the
-%da t.,iidard si some rarameters.... frlr example, the 1uItLc- of

- . ''itt L 1. . (C.,. lad t , , the , u' ' , its i, a
-, y A ..JIpi ls: may refuse to corpi, i- .ss D 1t 'A sti 1i be

. ,mpiltr. fhere Core. i ° i - D t:st fail:. t-o compile
17 _dpacity t the ;i exceeded, t1--: test is

as il pl. icau e. a Cl.-.;s e - comllpi)_es ...<(tce sfu ly,-
1(--i ci;c tr nics a rw -[:niIAILFr) ro'aehrn

E, test i sel -CiIe. n Arnd pc'duces a NO1I APPIWZCABLh,
"" -.- , ,," IATLED mes:-_.-ge , .tn i. is comipiled and exI.uuteI. H{wever,

Wa .Sandard -permits an implementation to re:jert programs
*7-',i i g some f -. atuires ar;,icessed by Cl.,Ass E tests ,hiring

.Alation. Thce;'fore, a Clas,; E test is p cv.sed by a compiler i F it
i.-; ,ompiled successfully and executes to produce i PASSED message, or
;t is rejected by t.he compiler for an allowable reason.

. , tests check that incomplete or illegal Ada programs involving
muIJILpLO. separately compiled units are detected and not allowed to
ex&7, tez Class L tests are compiled separately and execution is

,.t.' ; .. A Class G test passes if it is re'ected at link time--that
.. tempt to execute the main p-ogram must generate an error

g ; :efore any declarations in the main program oi. any units
C'73re:,.'-d by the main program a-'e elaborated.

1. l)ri'dL'y units, the package REPORT and the procedure CHECK _rriF, K
5upi,,o. Lthe self-checking features of t-he executable tests. Ifhe
packa,j- REPORT provides the mechanism by which executable tests .port
PAS';'', FAILED, or NOT APPLICABLE results. It also provides a set of
identiL-/ functions used to defeat some compiler optimization
allow;A. by the Ada Standard that would circumvent a test objective.
Phe procedure CHECK FILE is used to cherclk the contents of text files
,ritien by some of the Class C tests for chapter 1.4 of the Ada
.Lanlard. The operation of these ,inits is checked by a set of

" eecutabte tests. These tests produce messages f-hat are examined to
verify that the uoits are operating correctly. If these units are not
operati.-J ,orrectly, then the validation is not attempted.

1-5



INTRODUCTION

The text of the tests in the ACVC follow conventions that are intended
to ensure that the tests are reasonably portable without modification.
For example, the tests make use of only the basic set of 55
characters, contain lines with a maximum length of 72 characters, use
sma' nolreiic values, and place features that may not be supported by
a!I implr-iienlations ;.n separate tests. However, some te,;ts contain
'A:.ieS tl-it require the test to bt:- customized acrording to
.'.t )l.. ,-- i, -- pecifi, valu;er -for exampie, an i leg~i IIle name. A

villeps rJ For thi]/ vi to; ,t'to ;'- , ,.

,si , tic iCe y procss eac. of LhL L ,st n If -,n JiLe and
-f ,, 1r Lormit y t.- T-he Ada Standard e -. .aeetin, ;.he p.iss

'.;.v(n for thc' test Ou. by show ,-i that the 4
.hlc to the i,,plemneviat ion. AnY Lest L.x r wa &; d-,.,-w .

. 1) i ileg3 1a language _on, .rL-uct or u .:UL()-eous "

Si.. ithdr.- wn from thr aC nd, Hh....,). . is no .
,omp iler. Thp tests ., iH',.1Ywn at ihhe t; i me o v.ii dat.ion .ir
\' ,penf.ix i).

~1--6
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CH A P P

CONFIGURATION INFORMATION

.. . .datu compi. a, iori + ai ?or . I is ,,alidatio,. wi- t,std ,.nlv,
S. , owinq m-nf igur tion

,r: AisyCOMP i03 V 3 •

'is
7", J. I-,t L. 8

s..8

+... -i. : i.ort Epiration Date:

Th.. ; np . ute r"

Machine Wancj P, 280

Operating Systeo; MS-DOS 3.2C

Memory Size: Machine i and Mcir.anui 2
Base memory 640K
Extended memory 4 MB
Hard disk 33 MB

wyw Computer:

Same as host

Communicat ions Neiwocl: Not applicable

0-

-2-1
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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 thbt permit
i mr[ c'entations to differ. Class D and E tests specifically check for

L iaplementation differences. Howevec-, tests in other classes also
.U, ctecize an implei, ;..ntation. This compiler is characterized by the
, lwr interpretai-ions of the Ada St.! idard:

" Onlpi.. Lurrectly , cona! Lations containL~i, loop
tateonts i, '-ed to 1- 1.: -!&3 block statementr; rnestd to 65

Levels, and recurs, o ,'ebires parately -ompiled
5ubun s , nested to I, , , a i. It correct L processe. is
zompi.lati',n containi, ,w -23 vari ables in the sa: "Ieclarat ve
part. (See Lt,.ts D55Afl1..H (8 tests), I5'",01B, D64005E..G (3
"est!s), and D29002K.)

:T iversal integer calc'i,tions.

An implementation is allowed to rejeuc universal jntegei
calculations having values that exceed SYSTEM.MAX INT. This
implementaLion does not reject such calculations and procc.-ses
them correctly. (See tests D4AO02A, D4AO02B, D4AO04A, and
D4A004B.)

?redlefind types.

this imileitmentation supports the additional predefined types
SHORTINTEGER, LONGINTEGER and LONGFLOAT, in the package
STANDARD. (See tests B86001C and B86001D.)

3ased literals.

An implementation is allowed to reject a based literal with a
value exceeding SYSTEM.MAX INT during compilation, or it may
raise NUMERIC ERROR or CONSTRAINT ERROR during execution.
This implementation raises NUMERIC-ERROR during execution.
(See test E243.01A.)

2-2
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CONFIGURATION INFORMATION

Array Types.

An implementation is allowed to raise NUMERIC ERROR or
CONSTRAINT ERROR for an array having a 'LENGTH that exceeds
fTANDARD.INTEGER'LAST ani/ or SYSTEM.MAX TNT.

A packed BOOTEAN array having a '[lNG11I exceeding .T.EGERILAST
_,ises no exception when t) e array type is dr-clared or wher

aay ob 1 c1-t t: *iclri r>te r-. )
packed Yio-; L, ra i .,.l['AN ary,. ,i Lb fl,. -r

,j.PEERp'I,Asr; components raji.s CONS'LRAIiq ._ ERROR t',.-, ih
englh of a Jtirnenloni a3cnil.ated ind exceeds N,'-e -

lu J L rra w , iiri slon Ia a r ),j Lh g, -,-cter chan
..'EGER, LAST nay . is T UI.EMERIC ERROR or CONT'I. AINT P RRO<
.-her whei, .:i , r.. ] . 3ss igr-d. Alternat ivl.y an

):lementat- i.o, ay accept th declaratiun. However, lengths
...st match ,n -rray slie .Issignmeuts. This implementation
;es not i dtse NUMERIC E.RROR when the array type is declared.
'.e test :7152103Y.)

LTu assigning one-dimensional array types, the expression
appears to be evaluated in its entirety before
CONSTRAINT ERROR is raised when checking whether the
-;-)ression's s.,btype i. tompatible with the target's subtype.
rt assigninj L- o-diie)-sional array types, the expression does
aut appear to be ovaluated in its entirety b, fore
CONSTRATNT ERROR is raised when check Jng whether the
expression's subtype i. compatible with the target's subtoe.
(See test ('52013A.)

Di-, rcijnina eu types.

During compilation, an implementation is allowed to either
accept or reject an incomplete type with discriminants that is
used in an access type definition with a compatible
discrimi-nan- constraint. This implementation accepts such
-ibtype indications. (Sre test E38104A.)

.I' assigning record1 types with discriminarits, the expression
appears to be evaluated in its z!itirety before
CONSTRAINT ERROR is raised when checking whether the
expression's subtype is compatible with the target's subtype.
(See test C52013A.)

2-3
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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. (Spe tests C43207A and C43207B.)

In the evaluali., of an aggregate containing subaggregates,
All choices ace not evaluated before being che :ked for

leotical bounds. (See test E4. I 3.

choices are evaluated before CON1'.hA1_Ji t i ,V OR i c e,
a bolund in a nonnull range of a n,iinull r:vfgregate does ,,ot

-- long to an t;,.. suibtype. (.-,e test F4121)1.)

' . ... ctions

•* Ai implemenaation may ailo: he declaration of .. pacarieturless
E.unction an* ,i to eoumeratioii liteLal having h.he ;ame profi.e in
the same i-iom-.1.te scope, or it may cejeus. the function
declaration. If JL accepts the function declarations, tl; use
of the enumeraion literal's identifier denoles the function.
This implemei--ition r- ,_<:cts the declarations. (See test-
E66001D.)

Representation clauses.

The Ada Standard does not require an .iml.)ementation to support
representation clauses. If a representation clause is not
;upported, then the implementation must reject it. White the
operation o[ representation clauses is not checked by Version
1.8 of the ACVC, they are used in testing other language
Ceatures. This implementation accepts 'SIZE for tasks, and
!,:-MALL clauses; it rejee'ts 'STORAGE SIZE for tasks, and for
_olle',-tions. Enumeration representation clauses, including
those that specify noncontiguous values, appear to be
supported. (See tests C55B16A, C87B62A, C87862B, C87B62C, and
BClOO2A.)

'ragmas.

The pragma 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 10 can be instantiated with unconstrained
array types and record types with discriminants without
defaults. (See tests AE2101C, AE21OIH, CE2201D, CE220IE, and
CE240ID.)

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 IN-FILE a

mode. (See test EE3102C.)

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

More tihan one ti.inal i I can be itssoci £ ed ith eh
iaxternal I".. for sequenti & . F.!' .. .r--> ,inq onl.. '-e tests

; 'Ve Uir , int:-,"nal ;ile 'it, be as-ociat,., t h each
• 'tt naI [le For riFirt. fr) i.'or .'-ading only. (. ue tests
'2 , 107A ' F 6, P :,t )

'i exr-errial. e i.[ associ.c:.i wit.h -more tita.; one intec.-I .ile
-Liilot be dei&:ed. (See test (-E: tlOB.)

lemporary sequetial and direct files are given a name.
Temporary files given& names are not deleted when they are
closed. 1-roLs CE21'P7A and CE2.08C.)

Generics.

Generic subprogram declarations and bodies can be compiled in
• nParatn compilations. (See tests CA2009F.)

Jeneric package declarations and bodies can be compiled in
•-'-parate compilations. (See tests CA2009C and BC3205D.)

2-5
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CHAPTER 3

TEST NFORMATTON

RESULTS

.8 of % CV(: containt, 2. -j') s ts. When v&li.daLi.o,.l .e.i: .- ig
, ,('OMP ';3,.was. perfotme, 19 tests had been withdr,n The
., 2380 tests were potenitially applicable to 'is ", ldation.

vbi- XVF ,determined that 196 tests were inapplicable tc this
;,w, -:-.,ri. nta tion, and that the 2184 applicable tests were passed by the
t*l 1 U wi:intation.

£h- AVF concludes that the testing results demonstrate acceptable
,;o .ormity to the Ada Standard.

-11MARY OF TEST RESUTS BY CLASS

-A f LT TEST CLASS TOTAL

A B C D E L

Passed 69 865 1178 13 13 46 2184

ai.led 0 0 0 0 0 0 0

Inapplicable 0 2 190 4 0 0 196

Withdrawn 0 7 12 0 0 0 19

TOTAL 69 874 1380 17 13 46 2399

'

'
V.
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TEST INFORMATION

3.3 SUMMARY OF TEST RESULTS BY CHAPTER

RESULT CHAPTER

2 3 4 5 6 "7 8 9 L 0 11 12 14 TOTAL

T' .ed 102 253 334 . 4 '3 L61 97 136 261 129 32 218 218 2184
C.S

1) 0 3 0 0 0 (3 0 0 0

:,"' t1licaiW . L4 7-. 36 4 0 0 3 L 1 0 0 L5 196 '

0 5 5 0 0 1 1 e 4 0 1 0 I.S

1.. 330 42 .r 2 I.61. '98 140 264 134 219 233 1 ;9)0

V, IT: i I)AWN i'ESTS

Th.. 'ollowing 19 tests r wvi.i-hdrawn from ACVC Version 1.8 at the
tin-. of this validation:

C3;?t14A C41404A B74101B
B33203C B45116A C87B50A
(' I "I8A C48008A C92005A
-:11'. 04A 849006A C940ACA

!A-11A B4AOIOC CA3005A..D (4 tests)
BC3204C

Appendix D for the reason that each of these tests was
'- rawn.

. 5 i.A1jtliPLICABLE TESTS

3ome tests do not apply to all compilers because they make use of
feature5 that a compiler is not required by the Ada Standard to
.:uppo,'P. Others may depend on the result of another test that is
eithe, i.napplicable or withdrawn. For this validation attempt, 196
tests , :<-.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.

3-2
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.1 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, bui: TEXT 10 is made obsolete by
this new definition in this implemenLation and the test cannot be
executed since the package REPORT i ,ppendent , the packige

uses the 'STORAGE S.I,.;-.1 cLause to specify the ol.1ec ion
i or an aess type whic - is not suppoWt ed by thi.; pier.

' -"'ORACI- SIZE .]iise is .ejected dim ng compi].a: ion.

, I;~-, {,J ks i1pi e, .tations for which th,! -- 1.i.Lest and Larg.t
(n typ., ) UURATION art different from the sn;al lest aind

, v'a:,.-: n DUP.7TION's base type. Thi riot , e case for

BA20CL -requires that duplicate names of subunits with a common
ancesto, be detected at compilation time. This ,oompiler correctly
detects the error at link time and the AVO rules that such
behav'our is acceptable.

CE21078..E (4 tests), CE2110B, CE21ilD, CE2111H, CE311B..E (4
tests), CE3114B, and CE3115A are inapplicable because multiple
ir vnrtl files cannot be associated with the same external file
,:,1 we file is open for writing. The proper exception is raised

,tiple access iq attempted.

, 4j:, because mode (NFILE is not supported for SEQUENTIALIO.

; 21'1[ because mode INFILE is not supported for DIRECT_10.

The filowing 170 tests make use of floating-point precision that
nxceeds the maximum of 15 supported by the implementation:

C24113L..Y (14 tests)
C35705L..Y (14 tests)
C35706L..Y (14 tests)
C35707L..Y (14 tests)
C35708L..Y (14 tests)
C35802L..Y (14 tests)
C45241L..Y (14 tests)
C45321L..Y (14 tests)
C45421L..Y (14 tests)
C45424L..Y (14 tests)
C45521L..Z (15 tests)
C45621L..Z (15 tests)

* 3-3
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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 hecause of compiler error recovery, then the test is split into a
set ut smaller tests that contain the undetetted errors. These splits
are thei compiled and examined. The splitting process c-ontinues until
all :--rois :re :etected by the compiler nr untll there is exactly one

.e- spi it. tiny Class A, Class C, or rl(.,;s 2 tesL that cannot )e
)x.d . ;cutad be.: iu ~o L~ i .,?I it into .t ot

•bsots that _an I' p : d.

r~rii~~dfor 14 te4s

iK'6005A .333001A 83/0,1A
343201D 845102A B1. t_012A

0621013 B62001C
37 440 IR 819')04A 895069A
3 9i06913 8C3205C

.",

\di '.T1ONAL TESTING tNFORMATION

I. :.,revali.tahc~on

validation, a set of test results for ACVC Version 1.8
C" I" II t. ')y Al:iyCOMP_003 was submitted to the AVF by the applicant for

. , ailysi.s of chese results demonstrated that the compiler
, es L:ly passed all. applicable tests, and the compiler exhibited

-oe'w ed behaviour rnc all inapplicable tests.

'-, : Method

e of AlsyCOMP_003 using ACVC Version 1.8 was conducted on-site
by ,,A li.dation team from the AVF. The configuration consisted of two
tanj PC 280s operatinq under MS-DOS 3.20 which were both host and

., tape containing all tests was taken on site by the
;. ,i..n team for processing. The magnetic tape contained tests
that -.e use of implementation-specific values were customized
oefore 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. Two Wang PC 280 machines were used to process the
validation suite. Source files were then transferred to the host
machines via floppy disks.

3-4 p
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TEST INFORMATION

After th'e test files were loaded to disk, the full set of tests was
compiled and linked on the Wang PC 280s 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 printed
fr'0ii tbp VAX 750.

-piler was tested using command scripts provided by Alsys Inc
! ,iewad by the validation team. The following options werr. in

:, C-ion 'E' f ect
7TT, Sm=TNLINED Thi s opt ion al I uw;5 insertion oL .-ode for

%:ubp rog °s inline and must be -10 for the
pragma TNTA.r!F to b, oper-tive.

-..e compiLed, linked tod executed (s appcrpr'iate) A.-i;* i a
S ,ost co1 aily,,"u. an-d a i ;I.ngle target nomput-.r. TesL.- ,put,

-om, io ..- .. on listings, and jeA: logs were captured on magnetic tape m nd
archivcu at AVF. The. 1i.sti;:- examined on-site by the validation Learn
were al-() archived.

3.7.3 ',dST SITE

The validation team arrived at Alsys Inc, Waltham MA 02154 on 1 June
!.7 -n, departed after testing was completed on 4 June 1987.

- 3-5
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APPENDIX A

COMPLIANCE- STATEMENT

Als.; nc d~'~ibniV..:.ithe& foi*c,,ving
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COMPLIANCE STATEMENT

Compliance Statement

,,,e -cition: bi

... 1'puter:

,i:,chine: Wan2 ",. i .-_

)p, ratiug 'a,, .e MS- DOS 3.20

la,, ~ Computer: Same as host

(.7...."l i onN,t r : ,,),t appli -. -bi,

d,

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

\s u; Ii g .:es to the public disclosure of this report.

.eos to corp:y w;1', the At~t tradena1,,, policy, as defined 0 the Ada * .. i'iogram Ot'i:e
.S.' i

'S. ~1~L-~ ~ ______ _ __Date: > Ljf 7

\lsys Inc
Arra Avakian
Vice P-oqident of Engineering

*Ada o ;; ,es~ered trademark of the United States Government
(Ada Joint Program Office)
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APPENDIX B

APPENDIX F OF THE Ada STANDARD

ni l wd imp *n depuj .uiies *u(.LL pond :
.. •-~... ,n-,epe~ident p .. o certain mat: • depen ,. lt

as et :ioned , .,-)t 13 o f : -','.-7 8f.. and tc"
-, " . lo'0ed restrictions nn ,pre,-et.'i: c asses. rhp

. ,L-1 ion-deperndent c n .-i ,.iri ;rcs of the Ai:;y..-M2 003, %13,1 are
in ir Lh. F ,)lo,..ijfl.- ' 1 ", .jhich 1.1iso& . tiopi. ; one throuqi)

S. ., taUJ n A.oendix . .. he Ada Langa-.  Po7,-ence Mnu.t
5,'f. .jr . £0- ;.DA)C. { t te i :Li-,s , c t. portions o. Lht

!'ANDARD are also ncluded in i G appendix. The
,.. n of ihe packaqr STANDARD is .)1so included in this

- .sTANDARD is

,i tINTEGER is -32 768 .. 32 767;
t;ye :-;HORT INTE(;FR is range -T28 .. t27;
;-ype rONG INTEGER is range -2 147.483 648 ,. 2_14/ 483_647;

typ. ,LOAT is digits 6 range
-2#1.111 iiI. 1111 1111 ILl1 1111#E+127

.. 2#1.111_1111_13.111111) 11.1 I1.111#E+127;
typi LONGFLOAT is digits 15 range

1111 1.1t1#E1023
.. 2#I.1l1li iil1111 1111_1111_111_1111_i1111_1111_1111_1111

111__1111#E102-3 .

typce OURATION is delta 0.001 range -2 097 152.0 .. 2 097 151.999;

end S'j.';vUAPD;

",-.

B- I

.5. . -" . " °._ ". *_--."._". --.. ;_i.""* . w v... ," ,"-%.,'" ',_.
•
# 4 ""

•
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APPENDIX F

Implementation - &lpendent (Characteristics

r.., ,end'. ,iirnmaizes the impleme'iation-depeudent chatacterlstics of the Alsys PC
. Ct;-o- ir. This appendix is a required p--t of the Refe'rence Nfanu; ,', :
, .. 'raninung Language (called the RM in this appendix).

, .ctions of this append:. are as follows:

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

2. The name and the type of every implementation-dependent attribute.

3. fhe specification of the package SYSTEM.

4. The list of all restrictions on representation clauses.

5. The conventions used for any implementation-generated name denoting
implementation-dependent components.

6. The interpretation of expressions that appear in address clauses, including
those for interrupts.

7. Any restrictions on unchecked conversions.

R. Any implementation-dependent characteristics of the input-output packages.

. Characteristics of numeric types.

10. Other implementation-dependent characteristics.

I1. Compiler limitations.

The name Alsys Runtiine 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).

o.
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I Implementation-Dependent Pragmas

Aa programs can interface with subprograms written in Assembler and other langtiages
.urougi zhe iise of rhz preder .... :. p'agma INTERFACE -vid the implementation-de ';Oed.

o-.igmi INTERFACE NAME.,

;. ! NT'EREACE

.Pr.jgi- .N t ERFALL, ;pecife,, d'ne n-ime of an inurfa,.;ed subprogram ij the name of
:I.! ! . f ,,mirlg 1,n' ag& .c: which ,f:, me:e,pssing conventions will be g.:nerated.
,-or in [-- .RFA.E takes the form ";p!:if'i t e RM:

rtag'na iN''ERF\('E (language ,::en1o, *t,,Y,,

'.,caJ~cge name is ASSEMBLER or ADA.

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

ile only two language names accepted by pragma INTERFACE are ASSEMBLER and
ADA. The full implementation requirements for writing pragma INTERFACE subpro-
grams are described in the Application Developer's Guide.

The language name used in the pragma INTERFACE does not have to have any re-
lationship 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
,'trane.'er passiig techniques to use. The programmer can interface Ada programs with

;Tbroutines written in any other (compiled) language by understanding the mechanisms
;Ased for parameter passing by the Alsys PC AT Ada Compiler and the corresponding
mechanisms of the chosen external language.

'V

!.2 t.NTERFACENAME '

? ragnt INTERFACE NAME 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 (subprogram-name, string literal);

where,

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

N string_literal is the name by which the interfaced subprogram is referred to
at link time.

2 Alsys PC AT Ada Compiler. Appendix F. Version 3.1
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The pragma INTERFACENAME is used to identify routines in other languages that
are not named with legal Ada identifiers. Ada identifiers can only contain letters, dig-
its, or underscores, whereas the DOS Linker allows external nz,.,s to contain other
hiaracters, for example, the dollar sign (S) or conr.,'ercial at sign ( T). rhese characters

S.;:an .'- specified in the string li,-ital argument 0' -cirna TNT11'-.F,,CE NAME

prat ,, I KFACE allo,ed at the same pjacc. .)t 4u ., program as
;h .gn:.i INIERFACE. (Location restrictions can be found in section 13.9 of !he
; .V.) However, the pragma IN2ERFACENAME must always occur after the pragma
:NTERFACF declafation for "he int'rfaced suibrogram.

e string._itero. of the pragma IN{'ERFACE NAME is pass:ed through unchanged to
: DOS sbject ie. (The DOS tools ; ,iially ignore the case of external identifiers.

,.,ve, recent vci,; ot the Pf.iNK86 and Microsoft Link-rs have options to treat
:e. w'l 'dentifiers in a case-sensitive manner.) The maximum length of the

s.,'ing.:,.'ral is 40 characters. Thit- !c:nit is not noted by the Compiler, but is ouncated
ty t.. 'Sider to meet the I.ntel object module format stanlai. Certain DOS tools have
smaller limits. (For example, the IBM Macro Assembler liriits external identifiers to 31
characters.)

a.j

The Runtime Executive contains several external identifiers. All such identifiers begin
with either the string "ADAW" or the string "ADAS@*. Accordingly, names prefixed by "ADWa
or "PAI" should be avoided by the user.

Example

package SAMPLE DATA is

function SAMPLEO:'ViCE (X: INTEGER) return INTEGER;

function PROCESS-SAMPLE (X: INTEGER) return INTEGER;

private

p-agm INTERFACE (ASSEMBLER, SAMPLEDEVICE);

pragma INTERFACE (ADA. PROCESSSAMPLE);

pragma INTERFACENAME (SAMPLE-DEVICE, "OEVIOSGETSAMPLE");

ed SAMP!.E DATA;

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 addition to pragma SUPPRESS, it is possible to suppress all checks in a given compi-
lation by the use of the Compiler option CHECKS.

Appendix F. Implementation-Dependent Characteristics 3
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2 Implementation-Dependent Attributes

V-:_. AR5,AY For a pcef;.,1 P iha: denotes any type or uotype, this at-

tribute yields the value TRUE if P in an a,, iy pe or an
:.y s~,b'.le; tl w"u', it yields the value F\L.SF

3 :: riflcation of the pa.:kage SYSTEM

, 9- SYSrEM

- (1) 2equired Definitions.

type dAME is (I_80x86);
SYSTEMN'AME constant NAME :mI8Ox86;

STORAGE_UNIT constant 8;

MEMORY SIZE constant 640 * 1024;

-- System-Deperndent Named Nurbers:

41NINT constant :- "(2 *31);

MAXINT constant 21*31 - 1;

MAX DIGITS : constant = 15;
MAX-MANTISSA : constant -. 31;

FINE DELTA constant := 201.0#E-31;

-- For th- high-resolution timer, the clock resolution is

- 1.0 / 1024.0.

TICK constant := 1.0 / 18.2;

Other System-Dependent Declarations:

subtype PRIORITY is INTEGER range 1 .. 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. h

type ADDRESS is access STRING;
NULL-ADDRESS: constant ADDRESS : nutt;

4 Alsys PC AT Ada Compiler. Appendix F, Version 3.1

L%



- ... -- eeeee ~ e.e -eee

(2) MACHINE TfPE CONVERSIONS '

if t::i word / doubL -ui ou.:(,tins below are Lc ! o

-- ADDRESS, then MSW y;.-! 1 lhe rer ;o~nt and LSW yieL,. zhe

- offset.

- In the operations bet.1. . f I 3Tt 1E is any S'rrpie t/pe

implemented on B-bits (for exanple, SHORT INTEGER), WORDTYPE '

-- any s 1:' ,- re ipi,--ited ,)n 16 bits (for eA,.Ipt,'. :qrEGER), zr

- OOUBLE .Wo.,Rf.jYPE : -ny sirple t i _ inplener :- 0

Uyto -=> Word conversionis:

* -- ch ' he most significant byte:

generic

type BYTETYPE is private;

type WORD TYPE is private;

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

Get the Least significant byte:

generic

type BYTETYPE is private;

type WORDTYPE is private;

function LS8 (W: WCRDTYPE) return BYTETYPE;

- Co prose a word from two bytes:

generic

type BYTETYPE is private;

type WORDTYPE is private;

function WORD (MS8, LSB: BYTE-TYPE) return WORD TYPE;

Word -=; Double-Word conversions:

Get the most significant word:

generic

type WORDTYPE is private;

type DOUBLE WORD_TYPE is private;

function MSW (W: DOUBLE WO0DTYPE) return WORDTYPE;

Get the Least significant word:

generic

type WORDTYPE is private;
type OCIJBLE_ WORDTYPE is private;

function LSW(W: DOUBLE WORDTYPE) return WORD TYPE;

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

generic

type WORD_1YPE is private;

T -he fottowig type must be a data type

(tor example, LONG !NT nR):

DATA DOUBLE i, ,s private;

f -::n ,iU.E u-ORD 24SW, L.SW: 'CRD TYPE)

r.turn DATA )AXJSLE .WORD;

-Co ,.- a REv'RENCF dvbte word from two words.

generic

V',pe A RDYPE is private;

The fot Lowirg type must be a -efe
•  

-y. -
S(forw ;aarmpe, access or ADDRE S)"

type REF_ DOUBLE_ WORD is private;

fu c n PEFERENCE (SEGME.4, OFPsT .* I PF

return PF DC:RLEWRD;

- (3) OPERATIONS ON ADDRESS *

- You can get an address via 'ADDRESS attribute or by

instantiating the function REFERENCE, above, with

appropriate types.

* Some addresses are used by the Ccipiter. For example,

the display is Located at the Low end of the OS segment,

and addresses SS;O through SS:128 hold the task control

block and other information. Writing into these areas

will have unpredictable , sults.

In real mode, the memory for DOS itself, including all the

interrupt vectors is also unprotected. Thus, any user of

ASSIGN TO ADORESS must be extremeLy careful.

- Note that no operations are defined to get the vaties of

- the iey.nt registers, but if it is necessary an

- interfaced function can be written.

generic

type OBJECT is private;

function FETCHNFROMADDRESS (FROM: ADDRESS) return OBJECT;

-' generic

type OBJECT is private;

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

end SYSTEM;

6 Alsys PC AT Ada Compiler. Appendix F. Version 3.1

- -~~~ 55 -~~ ~ ~ S5-%5~%2! ~ ~ , 5 5 55 ,



4 Restrictions on Representation Clauses

rhe facilities covered in Chap*.r 13 of the RM are prrvided, except for the following

fea-tures:

* < aoaes are not tp)le!nented.

f fhere is no bit 7rr pementatioa for any of tho representation clauses.

T The Record Clau ,, is not allowed for i derived record type.

% Change of representation for RECORD type is not implemented.

3 The :1:umeiation Clau- is nct allowed if there is a range constraint on the
parent subtype.

* For the length clause:

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

- Specification of storage for a task activation: T'STORAGESIZE is not
implemented when T is a task type.

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

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

5 Conventions for Implementation-Generated Names %

The Alsys PC AT Ada Compiler may add fields to record objects and have descriptors
.n memory for record or array objects. These fields are not accessible to the user
through any implementation-generated name or attribute.

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

ALSYSADARUNT IKE

ALSYS BASIC 10

ALSYSBASICO IRECTIO

ALSYS BAS I CSEOUENT I ALIO

5.
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6 Address Clauses

This version of the .?'.;ys PC A r Ada Compiler does not support address clauses. Sup-
port ',t . - lid for Ada interrupt entries- please see Chapter 6 of the Application De-

' 1, G, ..,de ror details. 

Restrictio~is on Unchecked Conversioi s

S,- conversions are allowed bet',ween my types. It is zhe programmer's re-
"'Iv to .Jetermine if the desired i'fect is achieved

-n t--Output Packages

flrh,: '04, defines the poedefined input -output packages SEQUENTIAL_10, DIRECT _10,
and I'LXT _10, a,,, describes how to use the facilities available within these packages.
Tho K' ' also defines the package IO_TXCEPrIONS, which specifies the exceptions that
c:3 r;0.! raised by the predefined input-output packages.

In doition the RM outlines the package LOW LEVEL 10, which is concerned with
low-tevel machine-dependent input-output, such as would possibly be used to write de-
vice drivers or access device registers. LOW LEVEL 10 has not been implemented.
The use of interfaced subprograms is recommended as an alternative.

8.1 Correspondence between External Files aid DOS Files

\d:. i t-output is defined iii terms of exterrial 'ils. Data is iead from and wiittea to
extcwtal files. Each external file is implemen.ed as a standard DOS file, including the
use o. STANDARDINPUT and STANDARD OUTPUT.

The name of an external file can be either

0 the null string

u 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
NAME ERROR is raised if the name part of the filename has more than 8 characters
or if the extension part has more than 3 characters.

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

8 Alsys PC AT Ada Compiler. Appendix F, Version 3.1
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If a non -existing directory is specified in a file path name to CREATE, the directory
will not >e created, and the exception NAMEERROR is raised.

ror Handling

..s are translated into Ada ex,.,cptions, as defined in the RM by package
4 0 .t:-"EPTIONS. In particular, DEVICEFRROR is raised in cases of drive not
, .'known media, disk full or hardware errcrs on the disk (such .is roead or write

x 3 :,0-1 Parameter

h .unL &.c,:epted value of the FORM parameter of the various CREATE and OPEN
procedures is the null string. The functions FORM of TEXT _10 and (any instantiation
of) DIREC[__O and SEQUENTIAL_10 always return the null string. USEERROR is
raised if a non-null FORM string is passed to any CREATE or OPEN procedure.

8.4 Sequential Files

For sequential access the file is viewed as a sequence of values that are transferred in
the order of their appearance (as produced by the program or run-time environment).
This is sometimes called a stream file in other operating systems. Each object in a se-
quentia file has the same binary representation as the Ada object in the executable pro-
gra.

,1.5 Direct Files

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

DIRECT 10 only allows input-output for constrained types. If DIRECT_10 is in-
stantiated for an unconstrained type, all calls to CREATE or OPEN will raise
USE _ERROR. Each object in a direct file will have the same binary representation as
the Ada object in the executable program. All elements within the file will have the
same length.

8.6 Text Files

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

All text file column numbers, line numbers, and page numbers are values of the subtype
POSITIVECOUNT.

Appendix F. Implementation-Dependent Characteristics 9
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Note that due to the definitions of line terminator, page terminator, and file terminator
in the RM, and the method used to mark the end of file under DOS, some ASCII files
do not represent well-formed TEXT_10 files. p

" te(* tile is buffered by the Runtime E.1ecative unless

• 1 ,,i-s a device (for example, ,,,.N or PRN).

i SVANIRD l>;PUT p ST'AND.- PI OD 'IIr and has riot been P

redirected.

I t edr.;d, prompts written to STANDARD OUTPUT with the procedure PUT
';l :'.?ear hefore (or when) a GET 1or GET I -) occurs.

ih.- I 'tions IND _OF PAC inla END OF_- FI-E always return FALSE when the
ibe is , ,e, which includes the use oi- the file C aN, 3nd STANDARD INIPU " -'hen

is re-iirected. Programs which would like to check for end of file when the file
may be a device should handle the exception END ERROR instead, as in the following
e.x ample:

Example

begin

L oop
D - Disptay the protnpt:

TEXT tO.PUT (11-- ");

-R Read the next tine:

TEXT _O.GETLINE (COMMAND, LAST);

.. how do smte ting with COMMAND (1 .. .AST)
erd locr,;".

A,.ept ion

w4hen TEXT IOCENDERROR =

null;

end;

END ERROR is raised for STANDARD INPUT when Z (ASCII.SUB) is entered at
the keyboard.

8.7 Access Protection of External Files

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

8.8 The Need to Close a File Explicitly

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

10 Alsys PC AT Ada Compiler. Appendix F. Version 3.1
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However, the RM does not define what hapiens when a program terminates without
closing all the opened files. Thus a program which depends on this feature of the

S.nirne Executive might have prob!ems when ported to another system.

I i Limitation or, the pincedire RESET

Ai internal file opened for input cannot be RESET for output. However, an internal
fie opened for output can be RESET ror input, and can subsequently be RFSET bacV to

u ,h ring of External File- ;;od fasking Issues

* . ,,:rl internal files can be associated witd, the same ea(ternal file only if all "he i:lternal
" ::'- are opened with mode IN MODE. However, if a file is opened with (node
('UI .',MODE and then changed to INMODE with the RESET procedure, it cannot be

-are shouid be taken when performing multiple input-output operations on an external
file during tasking because the order of calls to the I/O primitives is unpredictable. For
example, two strings output by TEXT IO.PUTLINE in two different tasks may appear
in the output file with interleaved characters. Synchronization of I/O in cases such as
this is the user's responsibility.

The TEXT 10 files STANDARDINPUT and STANDARDOUTPUT are shared by
all tisks of an Ada program.

it rExr _IO.STANDARDINPUT is not redirected, it will not block 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 va;ues for integer types declared in package STANDARD are as follows:

SHORI INTEGER -128 .. 127 20*7 - I

INTEGER -32768 .. 32767 " *1Z 1

LONGINTEGER -2147483648 .. 21474836.7 2*31 1

For the packages DIRECT _10 and TEXT_10, the range of values for types COUNT
and POSITIVECOUNT are as follows:

COUNT 0 2147483647 2**31 1

POSITIVE COUNT 1 .. 2147483 7 "" 2'31 • 1

Appendix F. Implementation-Dependent Characteristics 11
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"a,

For the package TEXT_10, the range of ,IIues for the type FIELD is as follows:

FIELD 0 .. 255 2'*8 "1

, . loating Point Type Attribut:s

Po' r LONG F I."AT

MANI 51

ElAY, S4 204

EPS I I.CN . j 8.88178E- 16

LARGE 1.93478E.'5 2.57110F.61

SAFEEMAX 125 1021

SAFE-SMALL 1.17549E-38 2.22507E-308

SAFE LARGE 4.25353E+37 2.24712E+307

FIRST -3.40282E 38 -1.79769E-308

LAST 3.140282E*38 1.79769E+308

MAC'I. 4L A)IX 2 2

MACH E_MANrISSA 24 53

MACHINE_EMAX 128 1024

MACHINEEIN -125 -1021

MACHINEROUNDS true true

MACHINEOVERFL OWS fatse false

SIZE 32 64

9.3 Attributes of Type DURATION

DURATIONIDELTA 0.001

DURATIO'USMALL 0.0009765625 ("2("10))

DURATIO4FIRST -2097152.0

12 Alsys PC AT Ada Compiler. Appendix F. Version 3.1
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DURATIC LAST 2097151.999

OLRATICN'LARGE same as DURATICNILAST

tO Other Implementation-Dependent Characteristics

10.I Use of the Floating-Point Coprocessor (8087 or 02!87)

The Alsys PC AT Ada Compiler generates instructions to u;: die floating point copro-
:c-,,or for all floating point operatioo, (hut, of course, not for ,-)perations involving only

erSalreal).

,oating point coprocesso,, 8087 or 80287, is required for tht execution of programs
.. '. use arithm,:tic on floatin6 point values. The copro,'essor is needed ]i !dc
FLOAT_10 or FIXED TO packages of TEXT 10 are used.

For the AT, the Rwu:rnie Executive will detect the absence of the floating point copro-
cessor if it is required by a program and will raise NUMERICERROR. 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 indefinitely until a power on reset.

10.2 Characteristics of the Heap

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

There is no management of collections (via the 'STORAGE_SIZE representation clause
on access type) although small objects are managed more efficiently than normal heap
objects.

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

The maximum size of the heap is limited only by available memory. User programs
making use of the Protected Mode feature have a heap which includes all available
memory below the 640K limit plus the size of the heap file which is in the extended
memory PAM 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 IK bytes to 64K bytes.

Appendix F. Iniplementation-Dependent Characteristics 13
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Normal priority rules are followed for preemption, where PRIORITY values are in the
range I .. 10. A task with undefined priority (no pragma PRIORITY) is considered to
be lover than priority 1.

.... irom timeabie delay is

I 0/18.Z econds on a PC XT, or

* 1.0/1024.0 seconds on a PC Al' when the high-resolution timer is in effect

through the rIMER = FAST option of the BIND comnand.

.:ximurn o!.,ab', .f active tasks is restricte only by memory usage.

" • .epter ;i .i renf,.-ous cxecute-' thw accept L,.rJy code in its own stack. Ren-
,l7.jt,.s with an empty accept body (fa-,synchcorii/;,tion) does not cause a context
SW tc;

The inain program waits f'or completion of all tasks dependent upon library packages
before terminating.

Abnormal completion of an aborted task takes place immediately, except when the ab-
normal task is the caller of an entry that is engaged in a rendezvous, or if it is in the
process of activating some tasks. Any such task becomes abnormally completed as soon
as the state in question is exited.

The message

';IoBAL 8LGCi:WG sruArTON DETECTED

. w =:ted to STANDARDOUTPUT when the Runtime Executive detects that no further
progress is possible for any task in the program. The execution of the program is then
abandoned.

10.4 Definition of a Main Subprogram

A iib,.iry unit can be used as a main subprogram if and only if it is a procedure that is
not geieric 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.

14 Alsys PC AT Ada Compiler. Appendix F. Version 3.1
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11 Limitations

I I Compiler Limitations

a The in-inm identifer length is .55 characters.

- the ma.6-nurn line length is 255 characters.

2 Fhe maximum number ,of unique identifiers per ,compilation unit is 2500.

The maukimum number r'f .-ompilation units in a :ibrary is 1000.

11.2 HIardware Related Limitations

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

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

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

p.: . 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 unit plus 4 bytes per externally visible subprogram).

- The maximum amount of data in the heap is limited only by available mem-
ory.

11.3 Runtime Executive Limitations

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

Appendix F. Implementation-Dependent Characteristics 15
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INDEX

Abr. nal completion 14 Driv.- not ready 9
Ab. ,.d task 14 DURATION'DELTA 12
Access :rotection 10 DURATION'FIRST 12
Addr-; clauses 7, 8 DURATION'LARGE 13 %
Allocators 13 DURATION'LAST 13
Application Developer's Guide 2, 8 DURATION'SMALL 12 %
Array objects 7
Array subtype 4 3028 13
Array type 4 8087 !3.!

,SS1GN TO ADDRESS 6 EMA"( 12
,ttrib ites of type DURATION 12 Empty accept body 14

END ERROR 10
Bind,:, 13 ENDOF FILE 10
Bit re,..esentation clauses 7 END OF PAGE 10
Buffered files 10 Enumeration Clause 7 r
Buffers EPSILON 12

flushing 10 Errors
disk full 9

Change of representation 7 drive not ready 9
Characteristics of casks 13 hardware 9
Collection management 13 unknown media 9
Column numbers 9
Compiler limitations 15 FETCH FROMADDRESS 6

maximum identifier length 15 FIELD 12
maximum line length 15 File closing
maximum number of compilation explicit 10

units 15 File names 8
maximum number of unique File terminator 10

identifiers 15 FIRST 12
Constrained types Fixed point type 7

I/Oon 9 FIXED 10 13
Control Z 10 FLOAT 10 13
COUNT II Floating point coprocessor 13 a

CREATE 8, 9 Floating point operations 13
Floating point type attributes 12

Device name 8 FORM parameter 9
DEVICE ERROR 9
DIGITS 12 GET 10
Direct files 9 GET LINE 10
DIRECT 10 8, 9, I1 GLOBAL BLOCKING SITUATION
Disk full 9 DETECTED 14
DOS conventions 8
DOS errors 9 Hardware errors 9
DOS files 8 Hardware limitations
DOS Linker 3 maximum amount of data in the
DOS special file 8 global data area 15
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maximum data in the heap 15 Maximum number of unique
maximum size of a single array or identifiers 15

record object 15 Maximum size of a single array or
maximum size of a single stack record object 15

frame 15 Maximum size of a single stack
,'' i um site of the generated frame 15

.:ode 15 Maximum size of the generated code 15
Si, :' relaved li.nitations 15 Microsoft L-inkers 3
,.eap II Minimum timeable delay 14

I/0 sy.;hronization II NAME _ERPOR 8, 9
IBM Macro Assembler 3 Non-blocking 1/0 11
rmplernentation gentrerated names 7 N'umber of active tasks 14

k; ,"ODE 11 NU\MRiCERROR 13
uJrv'WFR i 1 ,

, er types II OPEN 9
,bject module format 3 Ordering of comnpilation units 14a

:Nf-ERFACE 2, 3 ort_MODE 11
QNfERFACE NAME 2, 3
iaterfaced subprograms 3 P'IS_ARRAY 4
Interleaved characters 11 Page numbers 9
IOEXCEPTIONS 8, 9 Page terminator 10

Parameter passing I
LARGE 12 PLINK86 3
LAST 12 POSITIVE COUNT 9, 11
Legal file names 8 Pragma INTERFACE 2, 3
Length clause 7 Pragma INTERFACENAME 2, 3
Library unit 14 Pragma PRIORITY 3, 14

" Limitations 15 Pragma SUPPRESS 3
Line numbers 9 Predefined packages 7
Line tr nninator 10 PRIORI FY 3, 14
LONG INTEGER I 1 Protected mode 13
LOW LEVEL 10 8 PUT 10

PUTLINE 11
Machine code insertions 7
MACHINE EMAX 12 Record Clause 7
MACHINE EMIN 12 Record objects 7
MACHINE MANTISSA 12 Rendezvous 14
MACHINE OVERFLOWS 12 RESET 11
MACHINE RADIX 12 Runtime Executive 1, 3, 10, 11, 13, 14
MACHINEROUNDS 12 Runtime Executive limitation 15
Main program 14
Main subprogram 14 SAFE EMAX 12
MANTISSA 12 SAFELARGE 12
Maximum amount of data in the global SAFESMALL 12

data area 15 Sequential files 9
Maximum data in the heap 15 SEQUENTIAL_10 8, 9
Maximum identifier length 15 SETOPT 13
Maximum line length 15 Sharing of external files 11
Maximum number of compilation SHORT INTEGER 11

units 15 SIZE 12
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STANDARD IN JT 8, 10, II
STANDARDOUTPUT 8, 10, 11, 14
'STORAGE S-IZE 13
Storage reclamation at exit 13
Stream file 9
SUPPRESS 3
Synr ironization of 1/0 11
S', FEM 3

F'SIZESIZE 7
T'SMALL 7
r'STrORAGE SIZE 7-'

"se stack size 13

asi: stacks 13
la~kAng issues 11
Tasks

characteristics of 13
Text file

buffered 10
Text files 9
TEXT 10 8, 9, 11, 12
TIMER - FAST 14

Unchecked conversions 8
UNCHECKEDDEALLOCATION 13
Universal real 13
Unknown media 9
USEERROR 9

XT without an 8087 13
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AI APPENDIX C

TEST PARAMETERS

;e~;iin i n the ACVC make use. of implementation-dependent values,
, -s the aiaximur ler:9,_; of an jiiput lire and invalid file names. A

*. 1 :: aes.:a.: of such val- es is .d:- n±:ified by the extension .TST

V. i..ile name Actu.al valio,;e to b', ;ubstiLuted are identl' ed by
l;im,-14 Iat beq-4in with a dollar sign. A vilue must be substituted for
S:ach oi- ,he!,e names before the test is run. The values used for i his "

.11--ir, 're given below.

,A ; , INGVA LU E

A.-AA

* i -~~~ i .- :.r the size of the I
maxi mur i-nput line length 254 characters
wi-h .-arying last character.

$BIG £02 A ... A2
Identifier the size of the I I
maximum input line length 254 characters
with varying last character.

$BIG L. 3 A .... A3A ....A
Identifier the size of the I I I I

,laxi-inum input line length 127 127 characters
.tit, r' yi.ng middle character.

.;3JG i"D, A .... A4A .... A "

Identifier the size of the
raximum input line length 127 127 characters
i th varying middle character.

,BIG INT LIT 0.... 0298

An integer literal of value 298 I I

with enough leading zeroes so 252 characters
thai: is is the size of the
Imaxi.jonrm line length.

$BIG REAL LIT 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

$BLANKS 235 blanks
A sequence of blanks twenty
characters fewer than the size
of the rmniimum line length.

$CO! ( -. i 21[47483647
A i integer literal
whose va&.,le i- TEXT_10 COUN' 1TAST.

- XTENDED ASCII1 CHARS "abcdefghijklmnopqrstuvwxyz
% in r literal conki-niig all

- ,r! characters with
* ~:-~' j(f -7aph ics that are 'o
..- v-,ic 55 Ada character

$FIELD L1b'[ 2 !55
A universal integer literal
whose value is TEXTIO.FIELD'LAST

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

'; ,E NAME WITH WILD CARD CHAR XYZ*
in external file name that
2ither contains a wild card
.haracter or is too long if n,
ild card characters exists.

$GREATER THAN DURATION 2_097_151.01
A universal real value that lies
between DURATION'BASE'LAST and
DURAITTON'LAST if any, otherwise
any v,.i1.c - in in the range of
DURATf CN

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

$ILLEGAL EXTERNAL FILE NAME1 BAD-CHARACTER*A
An illegal external file name.
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TEST PARAMETERS

NAME AND MEANING VALUE

$ILLEGAL EXTERNAL FILE NAME2 MUCH-TOO-LONG-NAME-FOR-A-FILE
An illegal external file name
that is different from
$ILLEGAL EXTERNALFILENAME1.

7, 'Lj"'."-ER FM[RSPF -32 I68

.'he ar ..- zrs-al integer literal
Lt , whose value is

INT .. RST.
$ 1N'Et L~ .IASTI 2"7 6 7 "

The u o ve- -l integer liteial

xp1c.i whose value is

,_ ,,.U:(A~iON -100 00o'0
A un'.':.sal 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.

$MAXDIGITS 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.MAXINT.

$NAME LONG LONG INTEGER
A name of a predefined numeric
type other than FLOAT, INTEGER,
SHORT FLOAT, SHORT INTEGER,
LONG FLOAT, or LONG INTEGER if
one exists, otherwise any

undefined name.
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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.MAX.JNf.

"01 AS:li. :.HAR TYPE (NON NuLL)
,(renuner.-ited typn , .
t chara er type ,,hose literals
ire t1,R .dentifier NON NULL and
-il r,-,- AX7TI ch,4.acters with

i
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APPENDIX D

WITHDRAWN TESTS

~&~: L,:5'- are wi:-1'lrawn froi, the ACVC be;cause t-hey do not conform to
-he Aa *-A.tndard. The foll,.ing 19 tests had been withdrawn at the
:ime , v. .idation Lesting for the reasons indicated. A reference of

t T-ddddd" is to an Ada Comment-ary.

An unLerinnated l-i1 titeral occurs at: line 62.

',.C: The rese rvf , "'S" is misspelled at li ie 45.

C34 0D8A, The calL ot ':Lon G at line 114 is ambi'giious in
the presence of. implicit conversions.

:3i904A: The elaboratLon of subtype declarations SFX3 and
SFX4 may raise NUMERIC ERROR instead of CONSTRAINT_
ERROR as expected in the test.

13,740I.A: The objcct 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.

ARRPRIBL 1 and ARRPRIBL 2 are initialized with a
value of the wrong type--PRIBOOL TYPE instead of
ARRPRIBOOL TYPE--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

B74101B: 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.

Cq2005A; The "/=" for type PACK.BIG INT at line 40 is not
visible without a use clause for the package PACK.

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

• .-. : No valid elaboration oJ'der exists for these tests.

-: 'The body of 8C3204C0 missing.

D-2
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