
U N CLA S -1 FIl T___ FILE V
Al ION PAGE

AD-A216 383 12. GD &CSSD t 3. NUV~ISCI& ~~f

5. IYPL OF NEPDR. PLPi.'C: coi'F.:

Ada Comriler Va idation Summrary ]Report:SYSTEMI KG 25Agst I Dec 90
SYSTEAM Ada Compiler VAX/VrmS x M~C68020/BARE, VAX 8530
(host) to Motorola MC68020 (target), 89082511.10176 e ~t1.S.R9~ ui

7. A.lk~hs) 9 COh1ftAJ OF &rAN1 %jJk-. j)

Ottobrunn, Federal Republic of Germanv.

0. PLAFORxlh OF.. ACWA10ht ADS AOD~iSS fC. Pt~h' PP ''F A.

Ai vokk Uk>1 fuo L 7

IABG,
Ottobrunn, Federal Republic of Germany.

11. [Dkh .Jlht 09tIC WAKE A A:, jS 12. A[POR DAIL
Ada Joint Procr:-, Off ice
United States'Deoartnment of Defense ~~

* Washlinctrn, DC 2t201-3061

A Eh'.T 711-117171 =_7

Ottobrunn, Federal Republic of Gernanv.

Approved fur p,.:blic release; distributicn un~imritea.

12.AT' =~ CT1~'hL

46. K! lr:.:S (CD'ntnku r~f rrert'u saaf Jrtssr orw mon# J b10hk nembe ) -

Ada F.r ar-:7-ircs lanq aae, Ada Compiler-Va~idation Sur-ary Rep~rt, A42a
CcnpilercVi_2ida -Ion Capability("ACVC.,, Va-idation Testing, Ada
Va.idation Orfice, AVJO, Ada Va'idation Facility, AVF, ANSh/YUL-S7D-
18:5A, Ada Joint Progran Office, A.JPO

2 D. At S7 Rk&1 (Conf,rjur C' ,.CI e.Or polI'enrt slot, *oIO.op mif> b) biort nlumber)

~ JSTE~ K,'SYSTEA-M Ada Compiler VAX/V%'~ MC68020/BARE, IABC, WestGean,

VAX 8530 under VMS, Version 4.7 (host) to Motorola MC68020 on MVrME133X board

with MC68882 floating-point coprocessor (bare machine) (target); ACVC 1.10o

L__TV f90 01 03 0 16
DO 24 73 E D113O, Oi o, 1wi 1,E!I o E sr,
I JAN 71



AVF Control Number: AVF-IABG-043

Ada COMPILER
VALIDATION SUMMARY REPORT:

Certificate Number: #89082511.10176
SYSTEhM KG

SYSTEAM Ada Compiler VAX/VMS x MC68020/BARE
VAX 8530 host and Motorola MC6802C Target

Completion of On-Site Testing:
25th August 1989

Prepared By:
IABG mbH, Abt SZT
Eirsteinstr 20
D8012 Ottobrunn
oest Germany

Acce ,on For

NTIS CFj>&j 9
Dilr2 TA8 []

Prepared F.)r:
Ada Joint Program Office

United States Department of Defense
Washington DC 20301-3081

Dist



Ada Compiler Validation Summary Report:

Compiler Name: SYSTEAM Ada Compiler VAX/VMS x MC68020/BARE
Version 1.81

Certificate Number: #89082511.10176

Host: VAX 8530 under VMS, Version 4.7

Target: Motorola MC68020 on MVME133XT board
with MC68882 floating-point coprocessor
(bare machine)

Testing Completed Friday 25th August 1989 Using ACVC 1.10

This report has been reviewed and is approved.

IABG mbH; Abt SZT
Dr S. Heilbrunner
Einsteinstr 20
D8012 Ottobrunn
West Germany

'da Validation Organization
Dr. John F. Kramer
Institu'i for Defense Analyses
Alexandria VA 22311

Ada Joint Program Office
Dr John Solomond
Director
Department of Defense
Washington DC 20301



TABLE OF ,CONTENTS

CHAPTER 1 INTRODUCTION ........ .................. 1

1.1 PURPOSE OF THIS VALIDATION SUr!MARY REPORT . . . .

1.2 USE OF THIS VALIDATION SUNTIARY REPORT . .... .
1.3 RFFERENCES 3...................3
1.4 DEFINITION OF TERMS ....... ............... 3
1.5 ACVC TEST CLASSES . . . . . . . . . . . . . . . . 4

CHAPTER 2 CONFIGURATION INFORMATION ...................

2.1 COTFTh RAT.ON TESTED ........... . -
2.2 IMPLEIMENTATION CHARA2TEPISTI%. . . ......... ..

CHAPTER 3 TEST INFORMATION ...... ................ 13

3.1 TEST RESULTS ......... .................. 13
3 .2 SUMNAP.Y OF TEST RESULTS BY CLASS ............. 13
3.3 SU"IlARY OF TEST RESULTS BY CHAPTER .... ..... .
3.4 WITHDRAWN TESTS ....... ................. .. 14
3 .5 INAPPLICABLE TESTS ....... ............... 14
3 .6 TEST, PROCESSTNG, AND EVALUATION !.MODIFICATIONS 17
3.7 ADDITIONAL TESTING INFORMATION
3.7.1 Prevalidation ....... ................. .. 18
3.7.2 Test Method ......... .................. i8
3.7.3 Test Site ........ ................... ... 9

APPEND:X A DECLARATION OF CONFOREMNCE

APPEND:X B APFMNDIX F OF THE Ada TANDAED

APPENDIX C TEST PARAMETERS

APPENDIX D uITHDRAWN TESTS

APPENDIX E COMPILER AND LINKER OPTIONS



CR.PTER 1

INTODIJCTTON

This Validation Summary Report (VSR)Yedescribes th e,,nt to which A
sTmt- -fic Ada coii.piler confoims to the A.a Standard. ifIST/II-STD-181A.
This report explains all technical terms used within it and thoroiighly
rports the results nf testing this cnmpiler ,)-:ir g thb- AdA Conipi-r
Validation Capability (ACVC). An Ada compiler ,!unst be imple mented
according to the Ada Standard, and any implementation-denendent featur-.s
must conform to the requirements of the Ada Standard. Th, Ada Standard
must be implemented in its entirety, and nothing cart be implemented that is
not in the Standard.

Even though all !;alidated Ada compilers conform to the Ada Standard, it
must be understood that some differences do e>7ist between implementations.
T-h Ada Standard permits some implementation dependencies--for e.pmpie, the
maximum length of identifiers or the maximum values of integer typis.
Other differences between compilers result from the characteristics of
particular operating systems, hardware, or i!,plementation strategit-s. All
the dependencies observed during the process of testing this compilr are
gi'en in this report.

The information in this report is derived from the test results prnduced
during validation testing. The validation process includes submitting a
suite of standardized tests, the ACVC, as inputs to an Ada compiler and
e'-aluating the results. The purpose of walidating is to ensure c-,-.ormity
of the compiler to the Ada Standard by testing that the compio-_: . -cperly
implements legal languAge constructs and that it identifies r riiects
i'l-egal language constructs. The testing also idpntifies behar-'?r that is
i.n.imentation dependent, but is permitted by the Ada ndard. Six
classes of tests are used. These tests are designed to perform checks at
compile time, at link time, and during execution.

1.1 PURPOSE OF THIS VALIDATION SU?,NARY PE, ")RT

This IvSR docu.nents the results of the validation testing performed on an
Ada compiler. Testing was carried out for the f.ollowing purposes:



INTRODUCTION

To attempt to identify any language constructs supported by the
compiler that do not conform to the Ada Standard

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

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

Testing of this compiler was conducted by the AVF according to procedures
established by the Ada Joint Program Office and administered by the Ada
Validation Organization (AVO). On-site testing was completed Friday 25th
August 1989 at SYSTEAM KG, Karlsruhe.

1.2 USE OF THIS VALIDATION SUMMARY REPORT

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

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

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

or from
IABG mbH, Abt. SZT
Einsteinstr 20
D8012 Ottobrunn

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 Street
Alexandria VA 22311
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1. 3 PEFEPEIICES

1. Pef erace !Ianual for the Ada Programming Lanrjarj,

ITSI!/T .L-STD-1815A, February 1981 a,,d TSO 2-8F, 7.

2. Ad- Compiler Validation Procedurps and G7iidelines, Ada Joint
Program Office, 1 January 1987.

3. Ada Compiler Validation Capability Tple ntr ' , .--
Inc., December 1986.

4. Ada Compiler Validation Capability Us iir's Guide. De, mber .

1.4 DEFINITION OF TEP11S

ACVC -he Ada Compiler Validation -ipability. Th- sat of AO,
programs that tests the conformity of an Ada compiley to the
Ada programming language.

Ada An Ada Commentary contains all inforiLation releiTant to the
Cornmentary point addressed by a comment on the Ada Standard. These

comments are given a unique identification nurber ha:iing the
form AI-ddddd.

Ada Standard ANSI/MIL-STD-1815A, February 1933 and 1SO 8652-193".

Applicant The agency requesting validation.

A17F The Ada Validation Facility. The AVF is rspnnsib- for
conducting compiler validations ar-ording to procedir-s
contained in the Ada Compiler Vali'dation Prred -es and
Guidelines.

AvO The Ada validation Organization. The AVO has oversight
authority over all AVF practicis for the. purpose of
maintaining a uniform process for -alidation of Ada
compilers. The AvO provides administrative and technical
support for Ada validations to -nsure consistent practic-s.

Compiler A processor for the Ada language. in the context of thi
r-port, a compiler is any languag processor, including
cross-compilers, translators, and interpreters.

Failed test An ACVC test for which the compiler generates a result thAt

demonstrates nonconformity to the Atia Standard.

host The computer on which the compiler resides.



Inapplicabl- An A2C7 test that uses features of the 2anguAge thAt a
test 1Coinpiler i s not required t n support or may legitimately

Support in a way other than the oni expected by the test.

Passed trst In ACV' t-st for whi h a c,1mpi er generates the expected
re su1 t.

Target The computer wich executes the code generated by the
compiler.

Test prog-ai that checks a compiler's conformity regarding a
particular feature nr a combination of features to the Ada
Standard. in the context of this report, the term is used to
designate a single test, which may compri-.m one or more
fi es .

'.. ithdra;qn An ACVC test found to be incorrect and not used to check
test conformity to the Ada Standard. A test may be incorrect

because it has an invalid test objective, fails to meet its
test objective, or cortains illegal or erroneous use of the
laliguage.

1.5 ACVC TEST CLASSES

Conformity to the Ada Standard is measured using the ACVC. The ACVC
contains both legal and illegal Ada programs structured into six test
classes: A, B, C, D, E, and L. The first lett-r of a test name identifias
the class to '.ich it belongs. Class A, C, D, and E tests are executable,
and sp-'ial program units a:-e used to report their results during
execution. Class B tests are expected to produce compilation errors.
Class L, tests are expected to produce errors because of th way in which a
program library is used at link time.

Class A tests ensure the successful compilation and execution of legal Ada
programs with certain language constructs which cannot be verified at run
time. There are no explicit program components in a Class A test to check
semantics. For example, a Class A test checks that reserved words of
another language (other than those already reserved in the Ada language)
are not treated as reserved words by an Ada compiler. A Class A test is
passed if no errors are 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 cnmpiled and
the resulting compilation listing is examined to verify that every syntax
or semantic error in the test is detected. A Clas5 B test is passed if
every illegal conscruct tfat it contains is detected by the compiler.
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(77_ss C tests -heck. the run time: systeir to t-ns~ire that le da pro~grams
c a! be cor rect ly -oa,. i I d a nr 1_xec-ute-d. Ear! *'Iass C test y- slf-che-ckin,-
and produces a FASSED, FA ILED, or NOT APPLICABLY messan- in~dicat ing the
result- when ii -s ee-td

Class D tests chteck the compilation and c:-:;:cut~rn -ipac-ities of a comrpiler.
Sinc- thbe-re are no capacity rc-luirements placed on a compilEr bYv the Ada
Stanrlard for s omre piarmete rs-for e xa mp Ie , the number of ident.ifiers
permitted in a compilation or the njumder of uinits in) a liblrary-a compiler
m.ay refuse to comnpiI>. a Class D test and still be- a conforming comthlI -
Therefore, if a Class D test fails to compile b~umthe capacity rf thi
compiler is itxceedi:zd, the test is classified, as ln;applicabl--. If a Crlass D
test comrpiles successfully, it is self-ch-cking and prod ces a PA.SSED or
FAILJED message during execution.

Class E tests are exoecte d to execute 'i:~slly and check
implemen tat ion-dependent options and resolutions of amiiisin the Ada
Standard. 7,a,7h Class E te st is self -checking ajrnd p ro()dutc es 1i NOT
APPLICZ 'BLE, PASSED, or FA ILJE D message whe n it is compiled and executed.
However, thie Ada Stanidard permits an implement a tion to reject programs
containing somre features addressed by Class E te sts during compilatioii.
Therefore, a Class E test is passed by a compiler if it is compiled
successfully and executes to produce a PASSED message, or if it is rejected
by the compiler for an allowable- reason.

Class L tests che ck that incomplete or illegal A.da. programs inl'olving
multiple, separately compiled units are dettec-tpd and not allowed to
execute . Class L tests are compiled separately and ayeclition is attempted.
A Class L tcst passes if it is rejected at link ti-e--that is, ain attemnpt
to execute tne main program muist generate an error message 1-fore any
declarations in the rrain program. or any ni ts ref erenced by the main
program are elaborated. In some cases, an implementation may legitimlately
detect errors duiring compilation of the test.

Two library units, the package REPORT and the oocr CHECYFJE, support
the sielf -checking feait u res of the ex-ecutable tests. The iac--:moe REPO'FT
provides the mechanisT by which executable te sts report PASSED, -Z-LD or
NOT APPL'CABLE re:sults. t- al,7o prouidi-s a s;-t of iderti-v fu~nctions used
to defeat some.: comrpi 1r op-imizations allowed by th;; Ada standard that
w ouL l c ir c 1 r*,7; nt ai test olhiectile. The procedura- CHECE F!LE is used to
check the contents ofl text files written by snme of -he Class C tests for
Chapter 14 of the Ada Standard. The- operation of F77PORT and CI!ECKFILE :_s
checked by a set of executable tests. These tLsts produce:_ messages that
are 'nmied t verify that the units are operating corr:ctly. if these
units art! not operating correctly, then the walidation is not Attem ipted.

The text of each test. in the AC7C follows conventions that Rr-? intend;;d to
ensure that the tests are reasonably portable withouit mdification. Fr
example , the tests make use of only the basic se;t of 55. charac ters, contain
lines with a maximum length of 72 characters, use small numer-l" -7aliues, ztid



est. However, some tests contain ralues that require the tes tr b,-
rustomiZed accordil"' tc. irplPmentation-specific ia-s--frr ex i-p., a

i1lega! file name. . list nf the vAlues used for this :;alidation is

f,-o'.id-d ir, Appendi r.

compiler nmust cotrctly prress each of tb- tests in the suite and

dmnonstrate conformity to the Ada Sta!,dard by .ith-er * eitirg the na-s

criteria given for the test or by showing that the test is inaprlicl '! P ,:-

the implementation. The applicability of a test tn an im ) ei entatir, n is

considered each time th implementation is validated. A test that is

inapplicable for one validation is not necessarily inapplicable for a

sub.sequent lalidatirn. Any test that was determined to con tain an illegal

lan-iage construct or an erroneous language construct is withdrawn from the

AC':7 arA, therefore, is not used in testing a compiler. The tests

,i!hdral.n at the time of this validation are given in Appendix D.



CONFIGURATION INFORMATION

CHAPTER 2

CONFIGURATION INFORMATION

2.1 CONFIGURATION TESTED

The candidate compilation system for this validation was tested under the
following configuration:

Compiler: SYSTEAM Ada Compiler VAX/VMS x MC68020/BARE Version 1.81

ACVC Version: 1.10

Certificate Number: #89082511.10176

Host Computer:

Machine: VAX 8530

Operating System: VMS Version 4.7

Memory Size: 32 MB

Target Computer:

Machine: Motorola MC68020 on MVME133XT board
with MC68882 floatinc-point coprocessor

Operating System: BARE MACHINE

Memory Size: 4 MB

Communications Network: RS-232

7



2. 2 -.P'L, rTAT±Or, CHAR AcTER:STTC?

One of the purposes of validatan ,piler is rr -, 1~h;jo of
a compiier in those ar~.3s of th A6a Stanlard that p-r,,,t i J ,-t.tinns
to differ. Class D nd F tests sp,?ifi',-Ally checl- frr s'vh, im1le=-ntation
differences. Howeuer, tests in other classes aso -haracr rizE an
implementation. The tests de"onstrite the followilir c1ar'At-risti-q:

a. Capacities.

1) The compiler correctly processes a compilation containirg
723 variables in the same declarative part. (3,e test
D29002K.)

2) The -oo.piler corre-tl, processes t -sts rontai ,Ig loop-T
statements nested to 65 levels. (Se tests DE5A03A..H
(8 tests).,

3) The compiler .c,rectly processes tests containing
block statements nested to 65 levels. (See test D56001B.)

4) The compiler correctly processes tests rontaining
recursive procedures separately compiled as subunits nested to
17 levels. (See tests D64005E. ,' (3 tests).)

b. Predefined types.

I) This implementation supports the additional predefined typps
SHORT_IUTEGER, SHORTFLOAT, and LONGFLOAT in the package
STANDARD. kSee tests B86001T..Z (7 tests).)

c. Expression evaluation.

The order in which expressions ar- evaluiated and the time at which
constraints are checked are not defined by the language. While
the ACVC tes's do not specifically attempt to deter.mine the ordpr
of evaluation of expressions, test results indicate the following:

1) None of the default initialization expressions
for record components are evaluated before any value is
checked for membership in a component's sobtype. (See test
-32117A.)

2) Assignments for subtypes are performed with the same
precision as the Base type. (See test C35712B.)

3) This implementation uses no extra bits for extra precision
and uses all extra bits for extra rang . (See test
C359n3A.)



4' No excertion is raised when an i.,teler literal -prnd in a
comparison or ,,-7!bership test is outsid., the rang- of th
bas- type. (Se test C452127-.)

5) No exc t i,n is r ised whe-n a li,.- or-)rand r, fix-.1-
point comparison or membership t-<t is ,iitside tl, ra,-
of the base type. (See test C45252A.

6) Underflow is gradual. (See tests C45524A..Z (26 tests).)

d. Rounding.

The method by which ;allies ar rmned in type conversions i not
defined by the language. While the A.CIJC tests do no sprcificallv
a-r-mit to determine the method of rnindang, the test results

indicate the following:

1) The method used for rounding to integer is round to even.
(See tests C46012A..Z (2A tests).)

2) The methnd used for rounding to lonyst integer is round
to even. (See tests C46012A..Z (2A tests).)

3) The method used for rounding tn intege- in static u:Ji,ersal
real expressions is round away £rom zero. (See test
C4AO14A.)

e. Array types.

An implementation is allowed to raise NU."ERICERROP or
CONSTRAINT ERROR for an array having a 'LENTH that exceeds
STANDARD. ITEER 'LAST and/or STSTE:.. ._TNT. For thi s
implementat ion:

This implementation el:aluates the 'LENTGTH of each constrained.
array subtype during elaboration of the tyne declaration. Th'_s
causes the declarttion of a constrained array subtype with mnre
than INTE.EP 'LAST (which is eqvtal to TT.-_LTT for this
implementation) components to raise CONSTRATINTERROR. Hoqerer, the
optimisation mechanism of this implementation suppresses th-
evaluation of 'LENGTE if no object of the array type is declar,-d
depending on whether the bounds of the arrat are static, the
visibility of the array type, and the presence of local
subprograms. These r-eneral remarks apply to points () to (5). and
(3).



Declaration of an ar-ay type or subtype declaration with oore
than T.. nT mon - r. ris -s no -xceptior! if the
bounds of the arrAy arc static. kSee test C3 OO2A.

,ONSTRATN.7_ER O is raised wbn 'LE,CHT is applie7d to an

array type with INTEER'LAST + 2 conponents if the bounds of
the array are not static and if the subprogram declaring the
array type contains no local subprograms. (See test C36202A.)

3) CONSTRAINT ERROR i c raised when 'LENGTH is applied to an
array type with SYSTET.M..AYINT + 2 components if the bounds of
the array are not static and if the snhprogrnm d&4claring the
array type contains a local subprogram.. (See test C3 202B.)

4' A packed BOCLEAN array haing a 'LE1JCTH exceeding INTEGER'LAST
raises CONSTRAITT_ERFOR when the array tyre is declared if the
houinds of the array are not static and if there are objects of
the array type. (See test C52103X.)

5) A packed two-dimensional BOOLEAN array with more than
17TEGER'LAST components raises COITST-RAINT ERROR when the
array type is declared if the bounds of the array are not
static and if there are objects of the array type. (See test
C52104Y.)

6) In assigning one-di,ensional array types, the expression is
not evaluated in its entirety before CONSTRAINT_ EFRO is
raised wijen checking whether the expression's subtype is
compatible with the target's subtype. (See test C52013A.)

7) In assigning two-dimensional array types, the expression is
not evaluated in its entirety before CONSTFAINTEPPOR is
raised when checking whether the expression's subtype is
compatible with the target's subtype. (See test C52013A.)

3) A null array with one dimension of length ore~ter
than INTEGER'LAST may raise NU.ERi C_ERROR or
CONSTRA:NTERROR either when declared or assigned.
Aliternatilely, an implementation may accept the
decliration How-,er, lengths must match in array slice
assignments. This implementation raises CONSTRAINT_ERROR
when the array type is declared if the bounds of the
array are not static and if there are objects of the array
"lPe. (See test E52103.



. Piscriminated types.

11 In assigning record types with j.iscriminants, the expression
is not evaluated in its entirety before
CONJSTRA NT_ERROR is raised when checking whether the
expression's subtype is compatible with the target's subtype.
(Ste test C52013A.)

g. Aggregates.

1) In the evaluation of a multi-dimensional aggregate, the test
results indicate that all chnic~s are evaluated before
checking against the index type. (Se tests C43207A and
C43207B.)

2) In the eva1'ation of an aggregate containing subaggrvgates,
all choices are evaluated before being checked for
identical bounds. (See test E43212B.)

3) CONSTRAINTERROR is raised after all choices are
ewaluated when a bo,,rd in a non-null range of a non-null
aggregate does not belong to an index sulhtype. (See test
E43211B.)

h. Pragmas.

1) The pragma INLINE is supported for functions and procedures.
(See tests LA3004A..B (2 tests). E13OO4C..D (2 tests), and
CA3004E..F (2 tests).)

i. Generics.

1) Generic specifications and bodies can be corpil'i in
separate compilations. See tests CAlO2A, CA2309C,
CA2009F, BC3204C, and BC3205D.)

2) Generic subprogram declarations and bodies can be compiled
in separate compilations. (Gee tests CA102A Pnd CA2009F.)

3) Generic library subprogram specifications and bodies can be
compiled in separate compilAtions. (See test CA10:2A.)



4 Gr-neric non-library package bodies as subunits can b- comnpil..i
in Z7pzrate compilations. (Se tist , '12 9,..

r) Generic non-library subprogram bodies can be compiled in
separate compilations from their stnbs. (See test CA2009F.)

Generic unit bodies and their subuni ,s can be compiled -n
s.paratr -nmrilations. (See test CA301A .)

7) Generic package declarations and bodif-s can be compiled in
separate cnmpilations. (See tests CA2009C, BC3204C, and
BC3205D.)

3) Generic library package specifications and bndiles can be
compiled in separate compilations. (See tests BC3204C and
B_3205. )

9) Generic unit bodies and their smbnits cap be compiled in
separate compilations. (See test CA3DllA.)

j Input and output.

1) The package SEQUENTIAL 1O can be instantiated with
unconstrained array types and record types with
discriminants without defaults. (See tests AE2101C, EE2201D,
and EE220E.)

2) The package DIRECT 10 can be instantiated with
unconstrained array types and record types with
discriminants without defaults. Howe,er this implementation
raises USEERROR upon creation of a file for unconstrained
array types. 'See tes-s AE21OIH, EE2401D, and EEZ401G.)

3) The director, AJPO, has determined (AI-00332) that every call
to OPEN and CREATE must raise USEERROR or NAME_ERROR if fii
input/output is not supported. This implementation exhibits
this behalior for SEQUENTIAL_IO, DIRECT_10, and TEXT_10.



77ET TTIO1J

CHAPTER 3

TEST INFORM.ATION

3.1 TEST RESULTS
Version 1.10 of tne ACVC comprises 3717 t~sts. Whern this compiler was
tested, 44 tests had been withdrawn because of test errors. The AVF
determined that 481 tests were inapplicable to this implementation. All
inapplicable tests were processed during 7alidation testing except for 159
executable tests that use floating-point precisinr exceeding that supported
by the implementation and 238 tests containing file operations rot
supported by the imrlme~tntation. Modifications to the code, processing, or
grading for 14 tests were required to successfully demonstrate the test
cbjective. (See section 3.6.)

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

3.2 SUNNARY OF TEST RESULTS BY CLASS

RESULT TEST CLASS TOTAL
A B C D E L

Passed 129 1132 1852 17 16 46 3192

inapplicable 0 6 4 -3 0 12 0 481

Withdrawn 1 2 35 0 6 0 44

TOTAL 130 1140 2350 17 34 46 3117



TEST INFORMATION

3.3 SUMMARY OF TEST RESULTS BY CHAPTER

RESULT CHAPTER TOTAL

2 3 4 5 6 7 8 9 10 11 12 13 14

Passed 202 591 566 245 172 99 161 331 137 36 252 325 75 3192

N/A 11 58 114 3 0 0 5 1 0 0 0 44 245 481

Wdrn 0 1 0 0 0 0 0 2 0 0 1 35 5 44

TOTAL 213 650 680 248 172 99 166 33k 137 36 253 404 325 3717

3.4 WITHDRAWN TESTS

The following 44 tests were withdrawn from ACVC Version 1.10 at the time of
this validation:

E28005C A39005G B97102E C97116A BC3009B CD2A62D
CD2A63A CD2A63B CD2A63C CD2A63D CD2A66A CD2A66B
CD2A66C CD2A66D CD2A73A CD2A73B CD2A73C CD2A73D
CD2A76A CD2A76B CD2A76C CD2A76D CD2A81G CD2A83G
CD2A84N CD2A84M CD50110 CD2Dl5C CD7205C CD2D1B
CD5007B ED7004B ED7005C ED7005D ED7006C ED7006D
CL7105A CD7203B CD7204B CD7205D CE2107I CE3111C
CE3301A CE3411B

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 features
that a compiler is not required by the Ada Standard to support. Others may
depend on the result of another test that is either inapplicable or
withdrawn. The applicability of a test to an implementation is considered
each time a validation is attempted. A test that is inapplicable for one
validation attempt is not necessarily inapplicable for a subsequent
attempt. For this validation attempt, 481 testc were inapplicable for
the reasons indicated:

14



. The following 159 tests are not applicable because they have
floaling-print type dnclarations requiring more digits than

SYSTE4A:, DIGITS:

C241130..Y (11 tests) C357050.Y (11 tests)
C357060.3 (11 tests) C357070.. (11 tests)
C357080..Y (ii tests) CI5S020..Z (12 tests)
C452410..Y (11 tests) C453210..Y (11 tests)
C454210..Y (11 tests) C455210..Z (12 tests)
C455240..Z (12 tests) C456210..Z (12 tests)
C456410..Y (i tests) C460120..Z (12 tests)

b. C34007P and C34007S are expected to raise CO?STRAIITERROR. This
imrplementation optimizes the 'ode at compile time on lines 205 and
221 respectively, thus avoiding the operation which would raise
CCISTRAINTERROR and so no exception is raised.

c. C41401A is expected to raise CONSTRAIJT_EFROR for the evaluation
of certain attributes, however this implementation derives the
values from the subtypes of the prefix at compile time as allowed
by 11.6 (7) LRM. Therefore elaboration of the prefix is not
involuTed and COrSTRAINTERROR is not raised.

d. The following 16 tests are not applicable because this
implementation does not support a predefined type LONG_INTEGER:

C45231C C45304C C45502C C45503C C45504C
C45504F C45611C C45613C C45614C C45631C
C45632C B52004D C55B07A B55B09C B86001W
CD71O1F

e. C45531!..P (4 tests) and C45532M..P (4 tests) are inapplicable
because the value of SYSTE4.MAXMANTISSA is less than 48.

f. C47004A is expected to raise CONSTRAINTERROF whilst evaluating
the comparison on line 51, but this compmiler evaluates the result
without invoking the basic operation qualification (as allowed by
11.6 (7) LRI) which would raise CONSTRA77TEFIOR and so no
exception is raised.

g. CSAO01F is not applicable because, for this implementation, the
package TE7T_O is dependent upon package SYSTEM. These tests
r-compile package SYSTEM, making package TEXTIO, and hence
package REOFT. obsolete.

h. BKEOOIX, C4531D, and CD71O1G are not applicable because this
implementation does not support any predefired integer type with a
name other than INTEGER, LONG_INTEGER, or SHCRTINTEGER.
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i B36 ° n' is ,lot aoitil because this imlementation supports no
pre67fln-d fixeO-point type other thar DUR.-TTOM.

j. B$6001Z is not applicahle because this implimentation supports no
predefined floatinc-point type with a nam other than FLOAT,
LOrTG_FLOAT, or SHORTFLOAT.

k. C9005B is not applicable because there are no values of type
DURATION'BASE that are outside the range of DURATION.

1. CD1009C, CD2A4 A, CD2 ;1B, CD2A41E and C2,,42A. .J (10 tests) are
not applicable because this implementation imposes restrictions on
'SIZE lingth clauses for floating point types.

m. CD2A61I and CDZA61J are not applicable because this implementation
imposes restrictions on 'SIZE length clauses for array types.

n. CDA2.iA..D (4 tests), CD2A72A..D (4 tests), CD2A74A..D (4 tests)
and :^'7r; ..T (4 tests) are not applicable because this
implementation imposes restrictions on 'SIZT length clauses for
record tpes.

o. CD2AS4B..I (8 tests), CD2AR4K and CD2A84L are not applicable
because this implementation imposes restrictions on 'SIZE len;gth
clauses for access types.

p. The following 238 tests are inapplicable because sequential, text,
and direct access files are not supported:

CE2102A..C (3 tests) CE21O2G..H (2 tests)
CEZ102K CE2102N. .Y !12 tests)
CE2103C. .D (2 tests) CE2104A..D (4 tests)
CE2105A. .B (2 tests) CE2106A..B (2 tests)
CE2107A. .H (8 tests) CE^47L
CE2108A .B (2 tests) CE21O8C..H (6 tests)
CE21O9A. .C (3 tests) CE211OA..D (4 tests)
CE2IIA .1 (9 tests) CE2115A..B (2 tests)
cE22A. .C (3 tests) CE220..N (9 tests)
E2, .D (4 tests) CE2205A

CF2208B CE2401A..C (3 testsl
CE241E. .F (2 tests) CE24O1H. .L (5 tests)
CEZ404A..B (2 tests) CE2405B
CE2406A CE2407A..B (2 tests)
E24n8A. .B (2 tests) CE2409;..B (2 tests)

CE241OA..B (2 tests) CE2411A
CE31O2A..B (2 tests) EE3102C
CE3132F..H (3 tests) CE31T2J..K (2 tests)
rr3103A CE31041..C (3 tests)
CE3107B CE31OSA..B (2 tests)
CE31OqA E31L10A
CE3111A..B (2 tests) CE31lD..E (2 tests)



CE r I . EE3C05A
CE30A EE342B

r, CF~~~E340O2 .D( sts

CE3-4C'3E. .F (2' r"-sts) C30B D( ss
CE Il0 5A E .1 P
CE14- 5C . . 'L (2 tests) CE3406A. .D (4 tests)
CE3407A.. (3 tesfs) CE34n8A." C' f3 tets)
CE3409A CE3409C. .E (3 tests)
EE3a09F CE3410A
CE341OC. .E (3 tests) EE341OF
CE341lA.. .'~( tests) CF3412A
EE3412C CE3411.
CE3413C CE 3-)0 2A . . r '4 t;
CE3603A CE3r3O4A. .B (2 s'
CE3P5. .E (5 te~sts,) C 7r3fl .;;nr, B ( 2 ' ; ;t-S)
CEd'704A. .F (6 tests) CE3704M. .O (I te sts(
CE3706D CE31706F. .0' k2 t=StS)
CE3804A. .P (16; tests) CE3805 ..B (2 tests)
CE3806A. .B (2 tc-sts) CF39O6D. .E (2 tests)
CE3806G. Al (2 tests) CE3905A. .C (3 tests)
CE3905L CE3906..C (3 t;ests)
CE3906E. .F (2 tests)

These fests w-enot nrocessed b-ecause their inapplicability can
be deduced from the result of other te sts.

q. Tests CE21O3A, CE'2IO3B and CE3lO7A raise U'FFR0 1.ipon create for
Sequential, Direct and Text 10.

r. Tests EE22OlD, EE22OIE, EE240lD and EE2401-' raise USE-ERROR upon
create.

3.6 TEST, ?ROcESS11rJ, AND Elf'-LUAT:0IOV DFCATN

it is exYpecte-;d that some tests will reqluire mndificp-ions of code..
processing, or e:7aluation in orde-r f o7 c ri:p e-ns a te for leqJ tirmatEo
implementation beha-viJor. iodfications are Trade by the "-VF in cases where-
legitimaite implewiint?*ion beha 74or prev;ents the si.cr;-sfii' -'m)pletion of an
%otherwise) applicable test. Examples -)f suc-h modifirations inclIude:
adding a length clause to alter the default si--e of a collection; erlittinrl
a Class B test ir-o subtests so thaz alIl errors are detecl-.d; anra
confirmi~ng that tPLssages produced hy an executable test demonstrate
conforring behalrior that was not anticipated by the2 test (such as raising
one except'ion instecad of another).

Modifications were requirked for I'4 tests.



Th- folloing tests were split because syntax errors at on, p-int resultEd
ii the con-il ,:'r not detecr ing other errors in the test:

E~FlO3A B24009A B2O1A B38003A B38'9A B1009B
B51YqA B91001H BA!IOlE BC200ID BC20!E BC3204B
BC7205B BC3205D

3. 7 ADPTI,-7AL TESTT I R3 T[TOR.ATION

3.7.1 Prevalidation

Prior to 'alidation, a set of test results for ArVr V7ersinn 1.10 produced
by the SYSTEAH. Ada Compiler vAX/Vi.HS x NC63O20/BA.PE Version 1.31
was sib-nitted to the AVF by the ,pplicant for rei,:ew. Analysis of these
resI'lts demonstrated that the compiler successfully passed all
applicable tests, and the compiler exhibited the experted beha':ior on
all inapplicable tests.

3.7.2 Test !.ethod

T ing of the SYTEA.H'. Ada Compiler VAX/VMS x MC68020/BARE Version 1.21

using ACIC Version 1.10 was conducted on-site by a validation
fe~w fron the AYE. The ,nnfiguration in which The tes'rr w's

p-rformed is described by the following designations of har 'ware ;nd
software components:

Host computer: VAX 8530
Fost operating system: VHS Version 4.7
Target computer: Motorola MC68020
Target operating system: BARE MACHINE
Co!rpil'dr: SYSTEAN Ada Compiler VAX/VMS x I..C68020/BARE

Version 1.81

Th-_ host and target computers were linked via RS-232.

A -. ic tape, con taining all tests except for withdrawn tests and
tests rteuiring unsupported floating-point precisions was taken on-site by
the ':all ation team for processing. Tests that make use cf
iT.;iementation-specific values were customized before being written to the
magne ic tape. Tests reqiiiring modifications during the pre-alidation
testing were included in their modified form on the magnetic tape.

The contents of the magnetic tape were loaded directly onto the host

A.ftr the test files were loaded to disk, the full set of tests was
co-piled .nd linked on the VAX 853(l, then all executable images were



tra: c r! 1 t- th 1) r~- i?- P - 3 2 a n ruri Ps i ils w r- T)*i t t,-d

The --rmil, r was tested lisino- -'oir-'a n d c-,c r ip1ts prowid&-d by ZSY^Tr ,. vr
and rw--iewe-d by the validation team. Tests were comriled using the? rommrand

$@;.DA:CnOMPTLE t-sf flame> LIST=

and ii nlhed with the command

$~D~T1, tF st na!-~ i-s t name'.~ CGMPIET = (T

Chapter B tests were compiled with th Full listing option. A full
c--sc!iiption of compiler and -ink.-er options is given in Apendix E.

TestE were compiled, linked, and executed (as appropriat ) uising -i in ,
host- id tairget corputpr. Test output., co0- pi la fJ-on listings, and
job logs t, -r!I car tu1ired on m, gn-tic tape and architred at the '-/vF.
;]-, li4stings cxarminec1 or-site- by the validatlion temwere? also archived.

3.7.3 Test Site

Testin7 was cnndllct,-d at S*YSTFAI!- ;KG, Karlsriuhe and was completed on Friday
25th Au.gust 1989.



APPETMIX A

DECLARA7TON 6F COTImO'TAT-vF

SYSTEA4 KG has submitted the followinu )art'
of Conform~ance concerning th,? S7!3TF.' l.a Cop;nil-r
VAX/VH-S x MC68020/BARE Version 1.81.



Declaration of Conformance

Customer: SYSTEAM KG

Ada Validation Facility: IABG m. b. H., Abt. SZT

ACVC Version: 1.10

Ada Implementation

Ada Compiler Name: SYSTEAM Ada Compiler VAX/VMS x MC68020/BARE

Version: 1.81

Host Computer System: VAX 853C under VMS, Version 4.7

Target Computer System: Motorola MC68020 on MVME 133XT board
with MC68882 floating-point coprocessor
(bare machine)

Customer's Declaration

I, the undersigned, representing SYSTEAM KG, declare that SYSTEAM KG has
no knowledge of deliberate deviations from the Ada Language Standard
ANSI/MIL-STD-1815A in the implementation(s) listed in this declaration.

Signature De 198Signature Date
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APPEIUDIX 7 n7 THE %,da STANDARD

Th.-; only alowtd implem~entation dependkencies correspond to
~ pragv~as, to c-erfain iqachintr-depefld;nf conventions

as mentioned in chapte r 13 of the Ada St,.1kard, an0 to certainl alII wed
rest ri-t ions on r-pr--sent at inn c l 1 as. 71he7 i PP I ta t ioil-d efen den t
characteristics cf the SySTEA,, Ada Comnpil-t 17;.7/VTS Y' 7-C63f2O"7ARE vUershnn

.1, as de scribedI i.n this Appendix, ire pror i1d, by 'E;7' R G
Unless specificall1Y note-d otherwise, r--:f-r-nces in this appendix ;11e
to comrpi 1 er drocunei:ntati-nn anV)d 'lot toC t 111s report.
Implement at jon-speci fic portions of the parkage S7T)3AR, which are niot a
part of .ppendix F, ar. :

package STANDAFD is

typeItTEE is range - 2 -14! _4-3 _640 2-14"14832;47;
type SHORTINTEGER is range - 32_7;^0 32d_7A7;

type FLOAT is digits 15 rang~e
- 16#fl.FFFF_-FFFFFFFF_FS.JE256 .. 16#0.FFFFFFFF-F -FF8#E-256-;

type SHORT FLOAT is digits 6 range
-16#C.rFFFrF#E3' .i#.FFFE2

type LONG -FLOAT is digits IS range
- 6#l.FFFFF F7F 7777-C9

16#O .rFFFFFFF FFFFFF7F4,.Ccr6:

type DUF:-70N is delt 2#. .64rag

-131 372.0 . . 131 371 .99q 938 -964 -843.73;

end STIANrARD;
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11 Appendix F

This chapter, together with the Chapters 12 and 13, is the Appendix F required in
[Adal, in which all implementation-dependent characteristics of an Ada implementation
are described.

11.1 Implementation-Dependent Pragmas

The form, allowed places, and effect of every implementation-dependent prag-a is
stated in this section.

11.1.1 Prede fined Language Pragmas

The form and allowed placm of the following pragmas are defined by the language;
their effect is (at least partly) implementation-dependent and stated here. All .he
other pragmas listed in Appendix B of [Ada, are implemented and have the effect
described there.

CONTROLLED
has no effect.

iNLLNE
Iniine expansion of subprograms is supported with the following restrictions:
the subprogram must not contain declarations of other subprograms, tasks, generic
units or body stubs. If the subprogram is called recursively only the outer call of
this subprogram will be expanded.

INTERFACE
is supported for assembler.

If a subprogram <ada-.name> is implemented by an assembly language program the
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PRAGMA interface (assembler. <ada-name>)

must be used. The actual parameters for the subprogram z.:e written into a parameter
block before the call; within the subprogram body, the address of this parameter block
is stored at (4,A7). All parameters must be stored in a record object, where the first
parameter must be stored at the lowest address of the object; then the subprogram
has only one parameter (of the corresponding record type.) and the parameter block
contains only the address of the record object. This technique guarantees conformity
with the calling mechanism of Ada subprograms.

The name of the routine which implements the subprograj- <adaname> should be
specified using the pragma external-name (see § 10.1.2), otherwise the Compiler will
generate an internal name that leads to an unresolved reference during linking.

MEMORY-SIZE
has no effect.

OPTIMIZE
has no effect.

PACK
see §12.1.

PRIORITY
There are two implementation-defined aspects of this pragma: First, the range of
the subtype priority, and second, the effect on scheduling (see Chapter 10) of not
giving this pragma for a task or main program. The range of subtype priority is
0 .. 15, as declared in the predefined library package system (see §11.3); and the
effect on scheduling of leaving the priority of a task or main program undefined
by not giving pragma priority for it is the same as if the pragma priority C
had been given (i.e. the task has the lowest priority).

SHARED
is supported.
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STORAGE-UNIT
has no effect.

SUPPRESS
has no effect, but see §11.1.2 for the implementation-defined pragma suppress
all.

SYSTEMNAME
has no effect.

11.1.2 Implementation-Defined Pragmas

EXTERNALNAME (<string>, <adaname>)
<ada..name> specifies the name of a subprogram or of an object declared in a
library package. <string> must be a string literal. It defines the external name of
the specified subprogram or object. The Compiler uses a symbol with this name
for the entry point of the subprogram or the base address of the object, so that it
can be called or accessed by external routines by using this name. The Compiler
also uses this name when calling the subprogram or accessing the object. <string>
is case given order sensitive, i.e. it must be given in exactly the same manner as it
is used by external routines. The subprogram or object declaration of <adaname>
must precede this pragma. If several subprograms or objects with the same name
satisfy this requirement the pragma refers to that subprogram or object which
immediately precedes it.
For subprograms this pragma is useful in connection with the pragma inter.lace
(assembler) (see §11.1.1).

RESIDENT (<adaname>)
this pragma causes the value of the object <ada..name> to be held in storage (it
may be held in a register too) and prevents assignments of a value to the object
from being eliminated by the optimizer (see §3.2) of the SYSTEAM Ada Compiler.
The following code sequence demonstrates the intended usage of the pragma:

x : integer;
a : aystem.address;

BEGN
:X :" 5;
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a :- x'address;
do-something (a); -- let dosomething be a non-local

-- procedure
-- a.ALL will be read in the body

-- of do-something
x :" 6;

If this code sequence is compiled by the SYSTEAM Ada Compiler with the option

OPTIMIZERz>ON

the statement x : a; will be eliminated because from the point of view of the
optimizer the value of x is not used before the next assignment to x. Therefore

PRAGMA resident x);

should be inserted after the declaration of x.

This pragma can be applied to all those kinds of objects for which the address
clause is supported (cf. §8.5).
It will often be used in connection with the pragma interface (assembler, ... )

(see §11.1.1).

SQUEEZE
see §12.1.

SUPPRESS-ALL
causes all the run-time checks described in [Ada,§11.7] to be suppressed; this
pragma is only allowed at the start of a compilation before the first compilation
unit; it applies to the whole compilation.

11.2 Implementation-Dependent Attributes

The name, type and implementation-dependent aspects of every implementation-de-
pendent attribute is stated in this chapter.
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11.2.1 Language-Defined Attributes

The name and type of all the language-defined attributes are as given in [Ada]. We
note here only the implementation-dependent aspects.

ADDRESS
If this attribute is applied to an object for which storage is allocated, it yields the
address of the first storage unit that is occupied by the object.
If it is applied to a subprogram or to a task, it yields the address of the entry
point of the subprogram or task body.
If it is applied to a task entry for which an address clause is given, it yields the
address given in the address clause.
For any other entity this attribute is not supported and will return the value
system. address _zero.

IMAGE
The image of a character other than a graphic character (cf. [Ada, §3.5.5(11)])
is the string obtained by replacing each italic character in the indication of the
character literal (given in [Ada, Annex C(13)I) by the corresponding upper-case
character. For example, character'image(nul) "NUL".

MACHINE-OVERFLOWS
Yields true for each fixed point type or subtype and false for each floating point
type or subtype.

MACHINE-ROUNDS
Yields true for each fixed point type or subtype and false for each floating point
type or subtype.

STORAGE-SIZE
The value delivered by this attribute applied to an access type is as follows:
If a length specification (STRAGESIZZ, see §12.2) has been given for that type
(static collection), the attribute delivers that specified value.
In case of a dynamic collection, i.e. no length specification by STORAGESIZE has
been given for the access type, the attribute delivers the number of storage units
currently allocated for the collection. Note that dynamic collections are extended
if needed.
If the collection manager (cf. §9.3.1) is used for a dynamic collection the attribute
delivers the number of storage units currently allocated for the collection. Note
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that in this case the number of storage units currently allocated may be decreased
by release operations.

The value delivered by this attribute applied to a task type or task object is as
follows:
If a length specification (STORAGESIZE, see §12.2) has been given for the task
type, the attribute delivers that specified value; otherwise, the default value is
returned.

11.2.2 Implementation-Defined Attributes

There are no implementation-defined attributes.

11.3 Specification of the Package SYSTEM

The package system required in [Ada,§13.7] is reprinted here with all implementation-
dependent characteristics and extensions filled in.

PACKAGE system IS

TYPE designated-by-address IS LIMITED PRIVATE;

TYPE address IS ACCESS designated.by.address;

FOP. address'size USE 32;

FOR address'storage-size USE 0;

address-zero : CONSTANT address :_ NULL;

TYPE name IS (motorola_68020_bare):

system-name : CONSTANT name := motorola_68020_bare;
storage-unit : CONSTANT : 8;
memory.size : CONSTANT : 2 * 31;
r-in-int : CONSTANT :* - 2 ** 31;
ma_int : CONSTANT : 2 ** 31 - 1;
max-digits : CONSTANT : 18;
mx-..nantissa : CONSTANT : 31;
fine-delta : CONSTANT :- 2.0 ** C- 31);
tick : CONSTANT := 1.0;
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SUBTYPE priority IS integer RANGE 0 .. 15;

FUNCTION " " (left : address; right : integer) RETURN address;

FUNCTION " " (left integer: right addrees) RETURN address:

FUNCTION "-" (left address: right integer) RETURN address;

FUNCTION "-" (left address; right : address) RETURN integer:

SUBTYPE externaladdress IS string:

-- Etarnal addresses use hexadecimal notation with characters
-- '0..9". 'a'..' and 'A'..'F'. For instance:
- - "7FFFFFFF"
-- "80000000"
-- "8" represents the same address as "00000008"

TYPE interrupt.number IS RANGE 1 .. 32;

interrupt-vector : ARRAY (interruptnumber) OF address;
-- converts an interrupt.number to an address;

FUNCTION convert-address (addr : external-address) RETURN address;

-- CONSTRAINT.RROR is raised if the external address ADDR
-- is the empty string, contains characters other than
-- 0..9e0 'a'..f'. 'A'..'F' or if the resulting address
-- value cannot be represented with 32 bits.

FUNCTION convert.address (addr : address) RETURN externaladdress;

-- The resulting external address consists of exactly 8
-- characters '0'..'9'. 'A'..'F.

nonadaerror : EXCEPTION;

-- non.adaserror is raised, if some event occurs which does not
-- correspond to any situation covered by Ada. e.g.:
-- illegal instruction encountered
-- error during address translation
-- illegal address

TYPE exceptionid IS NEW integer;

no.exception.id : CONSTANT exception-id :- 0:
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-- Coding of the predefined exceptions:

constraint-error.id CONSTANT exception-id
numericerror-id CONSTANT exceptionid ...

program-error-id CONSTANT exception-id :a--
storage-error-id CONSTANT exception-id :

tasking-error-id CONSTANT exceptionid :

non-ada:-error-id CONSTANT exception-id :w ...

status-error-id CONSTANT exception-id :=
mode-error-id CONSTANT exceptionid :
name-error-id CONSTANT exception-id :=
use-error-id CONSTANT exceptionid :
device-error-id CONSTANT exception-id :=

endaerror-id CONSTANT exceptionid :
data-error-id CONSTANT exceptionid :

layout-error-id CONSTANT exceptionid :

time-error-id CONSTANT exception-id

no-error-code CONSTANT := 0;

TYPE exception-information IS
RECORD

excpid exception-id;

-- Identification of the exception. The codings of
-- the predefined exceptions are given above.

code-addr : address;

-- Code address where the exception occured. Depending

-- on the kind of the exception it may be the address of
-- the instruction which caused the exception. or it
-- may be the address of the instruction which would
-- have been executed if the exception had not occured.

error-code : integer;

END RECORD;

PROCEDURE getexception.inforration
(excp-into : OUT excep:ion-infor-ration);

-- The subprogram getexception-information must only be called
-- from within an exception handler BEFORE ANY 0THER EXCEPTION
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-- :S RAISED. It then returns the informati on record about the
-- actually handled exception.

-- Otherwise, its result is undefined.

TYPE ext.code IS NEW integer;

error : CONSTANT exit-code 1 1;
success . CONSTANT exit-code :-0;

PROCEDURE set-exit-code (val : exit-code);

-- Specifies the exit code which is returned to the
-- operating system if the Ada program terminates normally.
-- The default exit code is 'success'. If the program is
-- abandoned because of an exception, the exit code is
-- 'error'.

PRIVATE

-- private declarations

END system;

11.4 Restrictions on Representation Clauses

See Chapter 12 of this manual.

11.5 Conventions for Implementat ion- Generated Names

There are implementation generated components but these have no names. (cf. §12.4
of this manual).

11.6 Expressions in Address Clauses

See §12.5 of this manual.
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11.7 Restrictions on Unchecked Conversions

The implementation supports unchecked type conversions for all kinds of source and
target types with the restriction that the target type must not be an unconstrained
array type. The result value of the unchecked conversion is unpredictable if

targetype'SIZE > sourceype'SIZE

11.8 Characteristics of the Input-Output Packages

The implementation-dependent characteristics of the input-output packages as defned
in Chapter 14 of [Ada] are reported in Chapter 13 of this manual.

11.9 Requirements for a Main Program

A main program must be a parameterless library procedure. This procedure may be
a generic instance; the generic procedure need not be a library unit.

11.10 Unchecked Storage Deallocation

The generic procedure unchecked-deallocation is provided, but the only effect of

calling an instance of this procedure with an object X as actual parameter is

X :- NULL;

i.e. no storage is reclaimed.

However, the implementation does provide an implementation-defined package coi-
lectlion..zanager to support unchecked storage deallocation (cf. §9.3.1).

11.11 Machine Code Insertions

A package machine-code is not provided and machine code insertions are not sup-
ported.
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11.12 Numeric Error

The predefined exception numeric-error is never raised implicitly by any predefined
operation; instead the predefined exception c ons-traInt -.error is raised.
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12 Appendix F: Representation Clauses

In this chapter we follow the section numbering of Chapter 13 of [Ada] and provide
notes for the use of the features described in each section.

12.1 Pragmas

PACK
As stipulated in [Ada,§13.1], this pragma may be given for a record or array type.
It causes the Compiler to select a representation for this type such that gaps
be .ween the storage areas allocated to consecutive components are minimized.
For components whose type is an array or record type the pragma pack has no
effect on the mapping of the component type. For all other component types the
Compiler will try to choose a more compact representation for the component type.
All components of a packed data structure will start at storage unit boundaries
and the size of the components will be a multiple of system. storage.un-t. Thus,
the pragma pack does not effect packing down to the bit level (for this see pragma
squeeze).

SQUEEZE
This is an implementation-defined pragma which take- the same argument as -he
predefined language pragma pack and is allowed at the same positions. I causes
the Compiler to select a representation for the argument type that needs min'nna
storage space (packing down to the bit level). For components whose type is an
array or record type the pragm%, squeeze has no effect on the mapping of the
component type. For all other component types the Compiler will try to choose
a more compact representation for the component type. The components o: a
squeezed data structure will not in general start at storage unit boundaries.



Appendix F: Representation Clauses Chapter 12

12.2 Length Clauses

1S:z

for all integer, fixed point and enumeration types the value must be <= 32;
for short-_loat types the value must be = 32 (this is the amount of storage
which is associated with these types anyway);
for float types the value must be = 64 (this is the amount of storage which is
associated with these types anyway).
for long.float types the value must be = 96 (this is the amount of storage which
is associated with these types anyway).
for access types the value must be = 32 (this is the amount of storage which is
associated with these types anyway).
If any of the above restrictions are violated, the Compiler responds with a RE-
STRICTION error message in the Compiler listing.

STORAGE_S'.ZE
Collection size: If no length clause is given, the storage space needed to contain
objects designated by values of the access type and by values of other types derived
from it is extended dynamically at runtime as needed. If, on the other hand, a
length clause is given, the number of storage units stipulated in the length clause
is reserved, and no dynamic extension at runtime occurs.

Storage for tasks: The memory space reserved for a task is 10K bytes if no length
clause is given (cf. Chapter 10). If the task is to be allotted either more or less
space, a length clause must be given for its task type, and then all tasks of this
type will be allotted the amount of space stipulated in the length clause (the
activation of a small task requires about 1.4K bytes). Whether a length clause is
given or not, the space allotted is not extended dynamica-ly at runtime.

SMALL
there is no implementation-dependent restriction. Any specification for SMALL
that is allowed by the LRM can be given. In particular those values for SMALL are
also supported which are not a power of two.

12.3 Enumeration Representation Clauses

The integer codes specified for the enumeration type have to lie inside the range of the
largest integer type which is supported; this is the type integer defined in package
standard.
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12.4 Record Representation Clauses

Record representation clauses are supported. The value of the expression given in an

alignment clause must be 0, 1, 2 or 4. If this restriction is violated, the Compiler

responds with a RESTRICTION error message in the Compiler listing. If the value is

0 the objects of the corresponding record type will not be aligned, if it is 1, 2 or 4 the

sta.ting address of an object will be a multiple of the specified alignment.

There are implementation-dependent components of record types generated in the

following cases:

0 If the record type includes variant parts and the difference of the size between the

maximum and the minimum variant is greater then 32 bytes, and, in addition, if it
has either more than one discriminant or else the only discriminant may hold more
than 256 different values, the generated component holds the size of the record
object. (If the second condition is not fulfilled, the number of bits allocated for any
object of the record type will be the value delivered by the size attribute applied
to the record object.)

* If the record type includes array or record components whose sizes depend on dis-
criminants, the generated components hold the offsets of these record components
(relative to the corresponding generated component) in the record object.

But there are no implementation-generated names (cf. [Ad.,§1.,.4(8)]) denoting these
components. So the mapping of these compone:1:s cannot be influenced by a represen-
tation clause.

12.5 Address Clauses

Address clauses are supported for objects declared by an object declaration and for
,ask entries. If an address clause is given for a subprogram, package or task unit, the
Compiler responds with a RESTRICTION error message in the Compiler listing.

If an address clause is given for an object, the storage occupied by the object starts at
the given address.

If an address clause is given for a task entry, then this entry can be called by a user
written interrupt service routine. Such an entry is called an interrupt entry. While an
interrupt entry is identified by its Ada name within the Ada program, it is identified
by a number (TYPE interrup..number of PACKAGE system) outside the Ada program
(e.g. in the interrupt service routine). This number is defined by the address clause for
the interrupt entry, as the following example shows, where an interrupt entry intr_
entry is declared with number 1:
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ENTRY intr-entry:
FOR intr-entry USE AT s.-stem.interr'. -vector (1);

The number of an interrupt entry allows an interrupt service routine to call the inter-
rupt entry. Parameters for interrupt entries are not supported.

The connection between a hardware interrupt and an interrupt entry is done within
an interrupt service routine. An interrupt service routine is an assembler routine that
is automatically activated each time a specific hardware interrupt occurs.

Consider the following example: The user wants to catch the hardware interrupt INTR.
(INTR represents the vector number of the hardware interrupt to be caught.) Then he
has to write an assembler routine ISR which will be activated each time INTR occurs.
This routine must be defined as an interrupt service routine by calling the PROCEDURE
def neinterrupt-service -routine of PACKAGE privilegedoperations. In the
Ada program ISR must be declared as an interrupt service routine as follows:

-- Declaration of the external routine ISR:
PROCEDURE isr;

PRAGMA interface (assembler. isr):
PRAGMA externalname ("ISR". isr);

-- Definition of ISR as interrupt service routine for interzn:pt INTR:
define -interrupt.-service-routine (isr'address. INTR);

The interrupt service routine ISR must look like this:

ISR: ... *-- save all used registers
*-- action

.-- restore all used registers
IMP (C-.IRRETURNJ)

_IRRETURN is defined by the Ada Runtime System. It contains the start address of
the Target Kernel routine that carries out the return from interrupt handling. It is
very .mportant that when 2eaving ISR all registers (except the status register) have the
same values as they had when entering ISR. ISR is executed in the supervisor state of
the processor. So all instructions (including privileged ones) can be used within ISR.
The processor's priority depends on the interrupt source.

If the user wants to call the interrupt entry with the number N, then he has to set a
bit within the interrupt entry call pending indicator _I?.EV?.YC by the instruction:
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bfset (_IRR-rETRYC).l.{N-1:1} -- prepare call of

interrupt entry N

This instruction should be placed immediately in front of the last instruction of ISR.
ISR need not call the interrupt entry each time it is activated. Instead ISR can, for
example, read one character each time it is activated, but call the interrupt entry only
when a complete line has been read.

A complete example for interrupt handling follows. For this example the second RS232
serial line of the M-VME133XT board is used (available through the P2 connector)
The assembler routine ISRREAD is activated each time a character is re'-eied on that
line. ISRREAD calls interrupt entry char.entry of TASK terminalin. ter=inal-in
uses TASK terminalout to output each character read.

WITH system.
privileged-operations.
tex-t-io ;

USE privilegedoperations.

text-io;

PROCEDURE terminal IS

PRAGMA priority (2):

PROCEDURE setupascc;
PRAGMA interface (assembler. setup.scc):
PRAGMA external-name ("SETUPSCC". setupscc);

PROCEDURE isr.read;
PRAGMA interface (assembler. srread);
PRAGMA extern!..n.eme ("ISR._READ". isr-read).

TASK ter-inalin IS
PRAGMA priority (1);

ENTRY char-entry;
FOR char-entry USE AT system.interrupt-vector (1);

END terminal-in;

TASK terminal-out IS
PRAGMA priority (0);

ENTRY put (item : IN character);
END terminal.out;
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sccb-rro CONSTANT systern.address
system.convert..address ("FFFAOOOO");

sccb-wro CONSTANT system.address :-

system.convert-address ("FFFAOOOO");

sccb-rdr : character;
FOR sccbrdr USE AT system.convertaddress ("FFFAO001");
sccb-tdr : character;
FOR sccb.tdr USE AT system.convert-address ("FFFAO001");

TASK BODY terminal-in IS
ch : character;

BEGIN
LOOP

ACCEPT char-entry DO
ch := sccb-rdr;
assign.byte (sccb-wro. 16#38#);

END char-entry;
put (ch);
terminal-out.put (ch);

END LOOP;
END terminal-in;

TASK BODY terminal-out IS
BEGIN

LOOP
SELECT

WHEN bit-value (sccb-rro. 2) ->
ACCEPT put (item : IN character) DO

sccb-tcr := item:
END put:

ELSE
NULL;

END SELECT;
END LOOP:

END terminal-out;

BEGIN
setupscc;

deflne.interrupt-service-routine
(iarread'address, 16#80#);

END terminal:

The f6llowing assembler routines also belong to the example:
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typlang equ 0
attrrev equ $8000

psect terminal~typl.ang.attrrev.0.O.0

sccb.rro eau $FFFAOOOO
sccb..wro equ SFFFAOOOO
sccb.rdr equ SFFFA0001
sccb-tdr equ SFFFA0001

SETUP-.SCC:
move.b #$30.(sccb..wro).l *- clear receiver error status
move.b #$10,(sccb-wro).l - clear external status interrupts
move.b #S09.(sccbwro).l - WR 9
move.b #$40.(sccb..wro).1 - reset channel A & B. disable IRs

move.b #$OA.(sccb..wro).l WR 10
move.b #$00,(sccb-wro).l K- RZ f rMat
move.b #$OE:.(sccb..wro).l *-WR 14
move.b #$82,(sccb-wro).l *-sou-ce=BR generator, RTXC input

-- disable BR generator
move.b #$04.(sccb..wro).l - WR 4
move.b '#$44,(sccbwro).l - clck modexl6.1 stop bit,no parity
move.b #S03.(sccb..wro).l - WR 3
move.b #$Cl.(ccb..wro).l *- 8 bits, enable receiver
move.b #$05.(sccbwro).l - WR 5
move.b #$EA,(sccbwro).l - DTh&F.TSinon.8 bits.enable transmtr
move.b #$OCC(sccb-wro).l -- WR .2
move.b 0$02.(sccb..wro).l - lower byte of t%,ime coflat (9600 B-I)
move.b OS0D.(sccb..wro).l - WR 13
move.b #$00.(sccb.wro).1 - upper byte of time const (9600 Bd)
m~ove.b #SOB.(sccb-wro).l W-- P. 1
move .b #S5, (sccb..wro) .1 '-- c'lo:-=T::Cb%''ock-T~xClockB output

7EXcC Output
m~ove.b #30Z',(sccb..wro).1 - WE. 14
=ove.b #381.(sccb-wro).l '- source=BR generator. RTXC input

--enable BR generator
move.b #S01.(sccb..wro).l - WR 1
move.b #$11.(sccb.wro).l *- interrupt on all received chars or

-- speclal cond. disable external IRs
move.b #$0F,(sccb-.wro).l *-WP. 2
move.b *$80.(sccb..wro).1 - interru~t vector numbers $80
move.b #$02. Csccb-wro) .1
move.b #$80. Csccb..wro) .1
move.b *$09.(sccbwro).l - WR 9
move.b #$08.(sccb-wro).l -- enable interrupts
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rts

ISRSEAD:
bf set (_IRENTRYC).I{0:1} *-- call interrupt entry 1

a -- Because of an assembler bug the following construction

• -- is used instead of the BFSET instruction:
DC.W SEEF9.$0001

DC.L .IRENTRYC
Jmp ( [_IRRETURIU])

ends

12.6 Change of Representation

The implementation places no additional restrictions on changes of representation.
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13 Appendix F: Input-Output

In this chapter we follow the section numbering of Chapter 14 of [Ada] and provide
notes for the use of the features described in each section.

13.1 External Files and File Objects

The implementation only supports the files standard-input and standard-output
of PACKAGE te. xto. Any attempt to create or open a file raises the exception use.
error.

13.2 Sequential and Direct Files

Sequential and direct files are not supported.

13.3 Text Input-Output

standard-input and standard-output are associated with the RS232 serial port of
the target. If the Full Target Kernel is used, then all input/output operations are done
on the host using the communication line between the host and this port. Both the
Debugger and the Starter are prepared to do these I/O operations.

If the Minimal Target Kernel is used, then the same serial port as in the Full Target
Kernel is used, but all data of rtandt..e__output is directiy written to this po:: and
all data of atdnnardinput is directly read from this port.

For tasking aspects of I/O operations see §10.4.

For further details on the I/O implementation within the Target Kernel see 1ST4/89.

15.5.1 Implementation-Defined Types

The implementation-dependent types count and field defined in the package specifi-
cation of text..io have the following upper bounds:
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COUNT'LAST = 2_-147-483-647 (- INTEGER'LAST)
FELDLAST = 512

12.4 Exceptions in Input-Output

For each of name-error, use-error, device-error and data.er-or we list the condi-
tions under which that exception can be raised. The conditions under which the other
exceptions declared in the package io-exceptions can be raised are as described in
[Ada,§14.41.

NAME.ERROR
is never raised.

USE-ERROR
is raised if an attempt is made to create or open a file.

DEVICE-ERROR
is never raised.

DATA..ERROR
the conditions under which data-error is raised by text-io are laid down in
[Ada].

13.5 Low Level Input-Output

We give here the specification of the package low-level-io:

PACKAGE low-level-io IS

TYPE device-type IS (null-device):

TYPE data-type IS
RECORD

NULL;
END RECORD;

PROCEDURE send-control (device : device-type;
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data : IN OUT dat:._tvpe);

PROCEDURE receive-control (device : devicetype:
data : IN OUT data..ype);

END low-levelio;

Note that the enumeration type device-type has only one enumeration value, null-
device; thus the procedures send-control and receive-control can be called, but
send-control will have no effect on any physical device and the value of the actual
parameter data after, a call of receive-control will have no physical significance.
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TEST P.PA!ETEP^

Certain tests in the ACVc make use of implementation-dependent values, such
as .,Y yn~ im,, . -.. ,t of ;n irnut ln- and in-i'14 file rf'es A ,.tlVhat
makes use of such 11alues is identified h-y t1-. -x<en;inn .TT in its file
nam.. Actual values to be substituted rer-n;- , - by n; ..s thai. hin
with a dollar sign -. -aalue must be substitute" fo!- of f-h
before thp test is run. The alues used for this alida.tion are gi en
below:

Name and 'eaning Value

$ACC_SizE 32
An inte-ger literal whose value
is the number of bit.s sufficient
to hold any value of an access
type.

SBTG_!DI 254 * ''. '1'
An identifier the siz? of the
maximum input ii!;e lc.nrth !,hich
is identical to S II 2 except
f,-r the st character.

$BIG_ID2 254 * 2 &
An identifier the size of the
m aximum input !ine length which
is identical to SB-T ID e cept
for the last character.

B:G_3 127 * 'A' & 3' & I27 "'I
An identifier the size of the
!aximum input line length which
is identical to $_G_1D- except
for a chara ter near the middle.

Name and !eaning Value



$BIG_:D4 127 1 'A' & A' & 127 * I
identifier th': size of the

!Axinum input line length which
: identical to ^BITD3 except
for a cnaracttr near tht- middle.

SBIGPITLIT 2% * 'l' & "9o""

An integer literal of vale 298
With enough leading zeros- so
that it is the si ze ,f th,
rai:r--II line length.

SBIG_REALLIT 250 * 0' &
uirersal re.al literal of

I ut- 690.0 with enough -arling
_eoes to be the size of th'
ra::im, line length.

SBG _TRTGT...1 & 127 * 'A' &
A string literal which when
catenated with BIG STRING
yields the image of BIG_IDi.

$BTGSTFING2 ... & 127 * 'A' . '1' &
A string literal which when
catenated to the e!", of
B':GSTRINIGI yields the image of
B7 ':-_D 1.

$BLATS -5 *

A sequence of blanks twenty
characters less than the size
of the maximum line length.

$COU7TLAST 2147483647
A r universal integer

whose "alu is
TV._ .COUTNT'LAST.

SD-_M'FL'_T !4 _SIr- 2 147_483 648
.-.r integer literal whose wal1e
is S'STE,.MEr!OEY_ :ZE.

SDEF:7.L7 STO?_UNIT 8
;, integer literal whose value
is SYSTE!,. STORAGEUNT.



N~ame and '.%-anino al

The ra! ue of the cons tan t

$DL' .TA DOC
A real lit--ral whose wallie is
SYSTE..FIrTE DELTA .

$FIELD- L AST ~12
A 1-11ive rsa I integer
literal whoc, , ~a u t i~
TEXT_.'O.FIrELD'LAST-.

77 T:': -7 NJO SUCH FIXED_TYPE
The name of a3 predefined

fixed-point t other t ha n
DURATION.

SELOAT2TWANE PO -0)U rH -FLnAT TTYP
Th.- name of a predefined
fl oati~ng-point type othr-r than
FLOAT, S;OrT_FLOAT, c
LOWC- FLCOAT.

$ G _ T --P 7 F: 771D JR 1 1 n 1 0.0
A universal re.al literal that
lies befween iDUA T TIW' BASE 'LA ST
and DUtINLS or -any Value
in the range of DTTPATTON.

$GREATERTHAWDURATIOITBASELAST 200_000.0
A unilyersal real literal. that is
greater than DUPATION'BASE'LAST.

$FTG4HPFI:OP'TY 1
An r'.ec~r lt~-ra: whose value

I~ hA uprp. r bound of the r a ng
for the subtype YEN.POT.

$ThLEFGAL Z.7EPM'LFF IvAN.ijyald!.!$%*(
An external file name which
contains i r,,a Iid chazracters.

$ThLEAL EXERNALFILEJM4E2inlvalid 2. P$&(
An emternal fi'e- name which
is too long.
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r Lin-,ersal integer lite ral
vh -.s e ;a I -, i5 iNTZE;EPFTP13

C77ZTEF LA3 2 1 7 42-,.7

whose value is TTITFEVLAST.

S T 1TTE-:E T AFT PLUS 1 '21 474813Ji
A uni-'ersal integer literal

whose 11alue is IT-TEGER'LAS + 1.

A imiluersal r -a 1 lit-~ral that
lies between TDURT'OW)BA7,r'FTRS7

7 ~ 'rr . P., 7 0r ;4y 117w
in the range of DTJRATIOU1-.

$LE7S _THANDTjPAT1TN BASE rIFS 20 0.
A universal real litera' that is

1;ess than DURA 1ION'BASE'FIRS1".

.- n ~rg~litpraJ whcnse Valli-
is the lower bound of the rang~e
for the subtype SYT'!.1'RTjCPT7Y.

$!,1,AUTTTSSA DDC 3
: .n integer literal wh o se value
is SYSTEN.AX_1{AN~TISSA.

N'aximm. digits sun'?-c rt-ed for
floating-point typ es .

rnaxirnum input i ne length
permitted by the i!nplemertation.

A urK-,ersa;l integer iI-;-_al1
W-rose -7alkie i sSYT .N _I.

7 IA xiT -_PLUS 1 211740^3648
un:1-ersal integer literal

whose vralue is SYS-EM'.!MAXITT1.



and F~aning 17a ~I ',

uni!.-rsal integer based
literal whc-,se i, al1n1 is 2#11#
with enough leading zeproes in

m n at iss a t o I)e NAX lIT TLFN

ItA! LEN- T.A LEA SED_ I T ER AL "16:" & 248 '0'&".:
A universal real based literal
whose 17alue is 16:F.E: with
enough leading zeroes in the
m antissa to be MAX IN1LENI long.

$.-..'.STRINh, LITERAL "'&2S3 * 'A' &
A strinu literal of size

STTh LETT, includinur the quote
chiarfers.

!~NTIT -21474 -II48
Z. unil-ersal integer literal
whose 17alne,- is SYS-LT1N .1NI TIT.

SHI?'_T1 ASKr -TZE 32
A intger literal wh ose w al1u e
is the number of bits re-Iquired
t'n hold a task object which has
no entries, no decl1arations, and
"TIWLL;" as the only statement in
its body.

VAME NO SUCE7 TYPE
A name of a predefined numeric

type othe;r than FTAA;T, TNqTFC!-R,
SHORT ELOAT, SHOP RTrr--R ,I
LONGFl-OAT, or LONGINTEGERF.

Cqi;.tE LisT ?IGTORLA 68020 B;,
List of Fnumeration literals

in thA type SYSTET. NAM4E,
se;-parated by commas.

5TEG BASED TNJT lg#rFFFFEFE#
Abasted inteiger literal whnse

highest order nonzero bit
na~ f the s i - bit

position oil the representat-ion
for F777. !ZT.



,F!. s-L .14 4"

Anit Te iteral w") s k ,;

prva~OY ST 7-E t Izr than
$T)177.TTT.T T- 7f fur *

no0 other ~al I 1us-
$TEFAUL TEFSIZE.

$TSTORITUTIT
An int. Tgr litpra1. whose- ivalie
is a permitted air g ur i n t for
pragm~a S'70CRAGF -TJIJT-, d'H, r tbin
$DEFAULT'_S70P _UT,1 T. If ther,; is,
n n r~hr T)s t- ( rae m J-n
us. aP of SYST7II. T7C^R'-E UTJ1T.

A value of the type; S7STETLrJA;E.
other than $7,17?AUTJT SYS ?W4E ,. if
there is only one value of tha'
typp, then use that value.

$TASK Sizz 32
An integer lite ral whose value
is the number of bits required
to hold ?a task object which has
a single entry with one '111 OLTT'

$TICK1.
A real literal whose 1-alue is
S Y ST E! .T !.



SoiTe tests are withdrawn from the ACVC because they do not c7.nfir-i #o the
Ada Sta ndard. Thj, f,Ilo"'nr 4.i te.sts had ),.9en withdrawn 4t the ti me of
validation testing for the reasons inict ~d. . r-fVrene of the , rm
Al-dddd ic to an -ort),-ifvary.

a. E28005C This test exp=rts f t, the string "-- T OF P. --

63" of line 204 will appear at the top (f th isting pag_ dII
to a pragma PAGE in line 203; bt liv.n. 201 contains t,-t that
follows the pragma, and it is this that imust, appear at the tcp
of the page.

b. A39005G T!is test unreasn:>Tbly expects a -nrorent cala' -i -c
pack an array component into a minimum; s 7- tijne n-,).

c. B97102E This test contains an uni.tended illegality: a select
statement contains a null statement at t ,& place of a s~lective
wait alternative (line 31).

d. C97116A This test contains r-ce- conditions, and it assumes that
guards are e-,aluated indivisibly. A conforming ilonreIentation
may ,s interleaved execution in such a way that the e'zalu<in
of the guards at lines 50 & 54 and t>.: evmc'tion of task CHANGING-
_OF THE_ U A results in a call to PEPOT.FATLED t one f
lines 52 or 56.

e. BC3nB Ti est wrongly expects that -irc,,!ar instanti:-ions
will be detected in seleral compilation 11ri ts elen though nor
the units i il gal with respect to the ,n1jits it depends or,- v
;.1-00256, the illegality need not 1,e iet-rt- nuti ex-:it ', is
attempted (line 95).

f. CD2A2D This test wrongly requi res that an array object's s::e
be no greater than 10 although its sIhtype's size was specified
to be 40 (lin- 137)



D2.. . , -T2r.73 A..D, CD2 .7r ..D [16 tests] These

t s r wrongly attempt t rheck the size of rhbes'ts of a d ri.-d
tyrne (for which a 'SIZE length c'ause is gi,-n) by paqJirg them

to a d, rived suh)program (which i!plicitly <n-erts them to th7
parent typ, :Ada standard 3.4:14)). Additionally, th.v use the
-S::E _,ength clause and attribute, wh, sz iult.rpretation is
considered problematic by the G9 A? G.

h. 'A1,, CD'2.2, G CD2A3 4N & 1-, & CD5011, [5 tests] T' tec
assume that dependent tasks will terminat- while tb main pro-
gram executec a loop that simply tests for task termination; this
is not the case, and the main program may loop indefinitely
(-Iines 74, S2, 86 & 96, 86 & 96, and 58, resp.).

i CD2B1SC & -D7205C These tests expect that a STORAGE _SIZE
1 ength clause prrnrides precise control over the number of
designated objects in a collection; the Achi standard 13.2:15
alinws that sucb, contiol must not be expectd.

CD2DIIP This test gires a S.IALL representation clause for a
der-ied fixed-point type (at line 30) that defirns a s-.t of
mod_l numbers that are not necessarily represented in the
parmnt type" by Commentary AI-00099, a!' model numbers of a
deriled fix-!.-point type must be represeuntable ,alues of the
rent tvoe.

07 Ths ,tst -irouugly expects an i-picitly ea su>-

program to be at the the address that is srt:cified for an un-
r,.lated subprogra:- (line 303).

!. ED7004B, Er7005C & D, ED7006C & D [5 tests] These tests check
1:arious aspects of the use of the three SYSITEY pragmas; the AVO
withdraws these tests as being inappropriate for validation.

.. CDTO05A This test requires that successi!e calls to CALE;JDAF .-
CLOCK change by at least SYSTEM,.TICK; hoWever, by Comentary
;-00201, it is only the expected frequency of change that mi,,st

be at least ,'E'.Te'K--particular instances rnf change may be

less (lin- 29'

n. C7"203B, & C'1;204P These tests use the '717F length antise and
attribute, . hose interpretation is considetd probleatic . v
the ;G9 AC.

C70)5 D This test checks an inlra:id test obiecia : it treats
te spcifi:ation of storage to be reser ,ed for a task's
ac'i-ation as though it were like the specification of storal
for a collection.
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-C-1 t, Ib. raJiS;d by an atternt i-- rea'kA ont. 0! 2J-T a!Fc
hcc t h er rpm Hnw~r-w , i rinot cl;ear e xact 'v hw te a

standard 14 .2.4: 4 is to hb- t metd thus , thi rest o bc~

o. C~l~r This test rermires c.-tain heaiiwh in two files ar-
a53 S a h sain- ;xte rnal file, ftat isnot ri-rjjir~j v~
thei 'da standa-rd.

r. C3lA hs st ontains ~e:rlcalls to E_OFC)-TM li

ETJT)_OFPA(E thit ha'7- no pa r amt e r th-esi calls we-re inta ridpd
to ,17( sci f V fiL;e. not tnrefe to STAIDZRT _TI-rUTr (lines -

10, 113 , 13, ry 13 ).

s. C E 4 1 Th is f -"s t r ecnIir-s that at text file's c '.trn nu-': e!r b e
se- t t o C 7 TLST7 i n order to chck thay L;A7O1T 7-?-.F is raise-d
b': a suhseqii- nt PTTT npere tion. Bot the former oneratinn will
generally raisc an exception duez to a lac: of &7-ailable disk
s pac- , and t hw t e st woul d t hus emn cumbe:r -..a Ii dat i -. Fn ~~n g
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This appendix coitains iiformat ion concerning tjhv- n.itIn nd In k-i
commands uIsed within the command scripts for this validatinn.
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3 Compiling and Completing

After a program library has been created, one or more compilation units can be com-
piled in the context of this library. The compilation units can be placed on different
source files or they can all be on the same file.

Z.1 Compiling Ada Units

The SYSTEAM Ada Compiler is started by the command:

CADA:COMPILE <source> [LIBRARY=<directory>] -

[OP'IOlS="option [ .... -

[LIST=<filespec>]

Option Default

LIST => ON/OFF OFF
OPTIMIZER => ON/OFF ON
INLINE => ON/OFF ON
COPY-SOURCE -> ON/OFF OFF
SUPPRESS-ALL
SYMBOLIC-CODE

The input file for the Compiler is <source>. If the file type of <source> is not specified,
<source>.ADA is assumed. The maximum length of lines in <source> L 255; longer
lines are cut and an error is reported.

<directory> is the name of the program library; C. ADALIBI is the default of t.his parame-
ter. The library must emxst (see §2.1 for information on program libra-y managemc.nt).

The listing file is created in the default directory with the file name of <source> and
the file type .LIS if no file specification <filespec> is given by the parameter LIST.
Otherwise, the directory and file name are determined b the file specifization <file-
spec>. If the file specification given is not a full file specification, missing components
are determined as described above (i.e. the default directory is used if no directory is
specified, the file name of <source> if no file name is specified and the file type . LIS if
the file type is missing).

Options for the Compiler can be specified by using the parameter OPTIONS; they
have an effect only for the current compilation. Blanks are allowed following and
preceding lexical elements within the OPTIONS parameter. The options accepted by
the Compiler are shown in the table above.
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The options LIST and SUPPRESS-ALL have the same effect as the corresponding
pragmas would have at the beginning of the source (see [Aca,Appendix B] and §11.1.2
of this manual).

No optimizations like constant folding, dead code elimination or structural simplifica-
tions are done if OPTIMIZER => OFF is specified.

Inline expansion of subprograms which are specified by a pragma inline (cf. §11.1.1)
in the Ada source can be suppressed by giving the option INLINE => OFF. The value
ON will cause inline expansion of the respective subprograms.

COPY-SOURCE => ON causes the Compiler to copy the source file <source> into
the program library so that the Debugger can work on these copies instead of on the
orig'nal ones.

A symbolic code listing can be produced by specifying the option SYMBOLICCODE
when calling the Compiler. The code listing is written on a file with file type . SYM
whose file name and directory are identical with those of the listing file.

The source file ma. contain a sequence of compilation units, cf. §10.1 of [Ada]. All com-
pilation units in the source file are compiled individually. When a compilation unit is
complied successfully, the program library is updated and the Compiler continues with
the compilation of the next unit on the source file. If the compilation unit contained
errors, they are reported (see §3.2). In this case, no update operation is performed on
the program library and all subsequent compilation units in the compilation are only
analyzed without generating code.

Tht Compiler delivers the status code WARNING on termination (see [VAX/VMS,
DCL Dictiona-ry, command EXIT]) if one of the compilation units contained errors.
A message corresponding to this code has not been defined; hence %NONAME-W-
NOMSG is printed upon notification of a batch job terminated with this status.

3.2 Compiler Listing

A Compiler listing of a compilation unit looks as follows: It starts with the kind and
the name of the unit and the library key of the current unit.

Earmple:

PROCEDURE MAIN. Lib~ra.y Index 78

By default only source lines referred to by messages of the Compiler are listed. A
complete listing can be obtained by using pragma LIST or the Compiler option LIST.
The format effectors ASCII.HT, ASCII.VT, ASCII.CR, ASCII.LF and ASCII.FF are
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6 Linking

The Linker produces executable code for a given Ada main procedure together with
all its Ada units and external units. This process is called final linking. The result of
a final link is a code portion which must be loaded onto the target later on.

Furthermore, the Linker supports linking a program step by step (say in N > 1 steps
1 ... N). All steps except the last one are called incremental links. In an incremental
link a collection is linked; a collection is a set of Ada units and external units.

Each step X E {2 ... N} is based on the result of step X-1. The last. step is always a
final link, i.e. it links the Ada main program. The result of an incremental link is also
a code portion which must be loaded onto the target later on.

So the code of a program may consist of several code portionr which are loaded onto
the target one by one. This is called incremental loading.

The reasons for the introduction of the concept of incremertal linking an6 loading into
the Ada Cross System are the following:

It should be possible that some Ada library units and external units are compiled,
linked, and burnt into a ROM that is plugged into the target, and that programs
using these units are linked afterwards.

* The loading time during program development should be as short as possible.
This is achieved by linking those parts of the program that are not expected
to be changed (e.g. some library units and the Ada Runtim; System). The
resulting code portion is loaded to the target and need not be linked or loaded
later on. Instead, only those parts of the program that have been modified or
introduced since the first link must be linked, so that the resulting code portion
is much smaller in size than the code of the whole program would be. Because
typically this code portion is loaded several times during program development
the development cycle time is reduced drztically.

The Runtime System (which is always necessary for the execution of Ada programs)
is aiwavs linked during the first linking step. In particular, this means that also the
version of the Runtime System (Debug or Non-Debug) is fixed during the first step.

The Linker gives the user a wide flexibility by allowing him to prescribe the mapping
of single Ada units and assembler routines into the memory of the target. This, for
exaDie, enables the user to map units that are time critical into the fastest memory
parts.

For this purpose the user specifies the regions of the target's memory space that should
be used by the Linker, the size of the stack, and the regions that should be used for
the stack, for the code, for the data, and for the heap. All these instructions for the
Linker are contained in the linker directive file, which is a parameter of the Linker.
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The main task of the Linker is to map a set of sections into the target's memory regions.
Each section belongs either to a compilation unit or to an external (assembler) unit,
or is generated by the Linker itself. In mapping sections into regions the Linker has to
take into consideration the parameters and directives given by the user.

A section is a contiguous sequence of bytes representing code or data. A section is the
smallest unit for the Linker.

6.1 Linking Main Programs

Linking a main program is called final linking. The Linker determines the compilation
units belonging to the Ada program, automatically completes (i.e. compiles by the
Completer) all instances of generics units and all packages which do not require a
body, determines the elaboration order and finally links the Ada program. Selective
linking is done automatically by the Linker. Linking selectively means that only those
subprograms of an imported package which are really needed are linked. This can lead
to a drastic reduc-io, of the program size, e. g. when only a few subprograms of a
package providing mahematical functions are used.

Final linking results in a program image file. There is a code portion in this image file
which together with the code of the given base (if any) is the code of all Ada units and
all external (asse .. written) units that belong to the program and that are really
needed (selective linking).

If the resulting program is to be a stand-alone program (no communication line between
host and target', the Minimal Target Kernel must explicitly be linked to the program
during final linking.

The Linker for linking a program (final linking) is started by

CADA:LINK <adaname> <rsu1t1_ole_nam9> <directive-filename>
[L'BRARY-<directory>] -
(COMPLETE-ON/OFF] -

[OPTIONS-<string>] -
[LIST-<filespec>] -
[EXTERNAL=<filespec>[....]] -

[KERNEL'f ilespec>] -
[BASE-<filespec>] -

[DEBUG-ON/OFF] -
[MAP-<fi1espec>]
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Option Default

OPTL\1lZER => ON/OFF ON
INLINE => ON/OFF ON
SUPPRESS ALL
SY MBOLI(_CODE

<ada..mnae> is the name of the library procedure which acts as the main program.
The main program must be a parameterless library procedure.

<result-file..name> is the name of the file which will contain the result of the final link.
The file type .LOD is assumed if none is specified.

<directivefile..name> is the name of the file which contains the linker directives. They
describe the target's memory regions and prescribe the mapping of code, data, stack,
and heap sections into these regions. The file type . LID is assumed if none is specified.
For its format see §6.3. The SYSTEAM Ada System is delivered with a directive file
for the MVME133XT. It can be used for those applications that use the whole memory
of the MVME133XT and do not require specific units to be linked into specific regions.
If the user wants to use this file, he has to specify:

ADA: 133

<directory> is the name of the program library which contains the main program;
[ .ADALIB] is assumed if this parameter is not specified.

The COMPLETE parameter specifies whether the program is to be completed before
it is linked; default is ON. If the Complete r is called, the parameters LIBRARY,
OPTIONS and LIST are passed to it (cf. §3.2).

The EXTERNAL parameter specifies files which contain the object code of those
program units which are written in assembler. If several files are given, they must be
separated by commas. Their default fie type is . OBJ.

The parameter KERNEL specifies the name of the file that contains the assembled
code of the Target Kernel that is to be linked to the program. If the user wants to link
the Minimal Target Kernei to his program, then he must specify:

K.ERIE&LfADA: MTK. OBJ

If KERNEL is not specified, then no Target Kerne . is linked to the program. This is
recommended if the Full Target Kernel is already on the target. Note, the Minimal
Target Kernel must not be linked to the final program if the Debug Runtime System
is used.

The BASE parameter specifies a collection image file (a file containing the result of a
previous incremental link). Its default file type is . LOD. If a base is specified, then the
final link is done on the base of the given file.
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The DEBUG parameter (default: ON) has the following effect: If DEBUG-ON, then
the Debug Runtime System is linked to the program and information for the SYS-
TEAM Debugger is generated. If DEBUG=OFF, then the Non-Debug Runtime Sys-
tem is linked to the program and no information for the SYSTEAM Debugger is
generated.
Important: If a base is given (parameter BASE), then no Runtime System is linked
because it is already part of the base collection.

The MAP parameter controls the generation of a Linker map. If a map file is specified,

then the Linker map will be written into this file. Its default type is .MAP.

The following steps are performed during final linking:

1. F':s: the Completer :s ca'led, unless suppressed by COMPLETE=OFF, to corn-
piece the bodies of all instances which are used by the main program and all
packages which are used by the main program and which do no: require a body.

2. Then the Pre-Linker, a component of the Linker for final linking, is executed. The
Pre-Linker determines the compilation units that have to be linked together and a
valid elaboration order and generates a code sequence to perform the elaboration.

3. Finally, the Linker is called. §6.4 describes the mapping done by the Linker.

The resulting executable program has two different entry points:

• Ada program entry point and

* kernel entry point

The Ada program entry point is the first instruction of the code sequence generated
by the Pre-Linker. It is used if the program is started by the SYSTEAM Ada Starter
or the SYSTEAM Ada Debugger (see §7.2). This is possible even if the KERNEL
parameter is given.

The kernel entry point is the entry point of the startup routine of the Target Kernel
specified by the KERNEL parameter. If KERNEL is not given, then the kernel entry
point is not defined. It must be used if the program is started as a stand-alone program
by &aly means other than the Starter or the Debugger (see §7.2).

If no errors are detected within the linking process, then the result of a final link is a
program image file containing the following in an internal format:

* A code portion that contains the complete code necessary to execute the program
on the target, except the code of the base collection.

* Base addresses and lengths of the regions actually occuipied by the complete pro-
gram (including the base collection).

* Checksums of the regions which contain code sections and which are actually
occupied by the complete program (including the base collection).

0 The kernel entry point (if defined) and the Ada program entry point (if defined).
At least one entry point is defined.
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* Debugging Information if DEBUG=ON was specified.

This program image file ser-ves as input for the Loader or the Debugger in order to
load the code portion included in the file onto the target, or for the Starter or the
Debugger in order to start the linked program, or for the Format Converter.

The Linker of the SYSTEAM Ada System delivers the status code WARNING on ter-
mination (see [VAX/VMS, DCL Dictionary, command EXIT]) if an error was detected
during linking. A message corresponding to this code has not been defined; hence
%NONAMF-W-NOMSG is printed upon notification of a batch job terminated with
this status.

6.2 Linking Collections

A set of Ada units and external units which can be linked separately h called a col-
lection. Such a collection consists on one hand of all compilation unts needed by
any of the given library units and on the other hand of all given external units. All
compilation units must successfully have been compiled or completed previously.

The code of a linked collection does not contain any unresolved references and can
thus be loaded to the target and used by progra-ms linked afterwards without any
changes. In particular, this allows the code of a linked collection to be burnt into a
ROM. Linking a collection is called incremental linking.

Contrary to final linking, incremental linking is not done selectively. Instead all code
and data belonging to the collection is linked, because the Linker does not know which
programs or collections will be linked on the collection as z. base.

Incremental linking results in a collection image file. There is a code portion in this
image file which, together with the code of the given base (if any), is the code of all
Ada units and al; external (assembler written) units that belong to the collection.

For linking a collection (incremental linking), the Linker is started by

GADA: LINKINC <resu!-_filename> <dire.tivefilename>
[LIBRARY-<drectory>) -
[UNITS=<ad&_name>[...). -
[EX~TPNAL<fi1esp>... .3 ]-

[BASEc<filespec>] -

[DEBUG-ON/OFF] -

[MAP=<filespec>)
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<result -file.-name> is the name of the file which will contain the result of the incre-
mental link. The file type .LOD is assumed if none is specified.

<directive-file.-name> is the name of the file which contains the linker directives, which
describe the target's memory regions and prescribe the mapping of code, data, stack,
and heap sections into these regions. The file type .L:D is assumed if none is specified.
For its format see §6.3. The SYSTEA.M Ada System is deiivered with a directive file
for the MVME133XT. It can be used for those applications that use the whole memory
of the MVfME133XT and do not require specific units to be linked into specific regions.
If the user wants to use this file, he has to specify:

ADA: 133

<directory> is the name of the program library which contains the main program;
[.ADALIB] is assumed if this parameter is not specified.

The UNITS parameter specifies the Ada library units that are to be linked. <ada_
name> denotes any library unit within the given program library. All specified library
units together with their secondary units and all units needed by them must have been
successfully compiled and completed (cf. Chapter 3).

The EXTERNAL parameter specifies files which contain the object code of those
program units which are written in assembler. If several files are given, they must be
separated by commas. Their default file type is . OBJ.

The BASE parameter specifies a collection image file (a file containing the result of a
previous incremental link). Its default file type is . LOD. If a base is specified, then the
incremental link is done on the base of the given file.

The DEBUG parameter (default: ON) has an effect only when the parameter BASE is
not given. If DEBUG=ON, then the complete Debug Runtime System is linked to the
collection. If DEBUG=OFF, then the complete Non-Debug Runtime System is linked
to the collection.
Important: If a base is given (parameter BASE), then no Runtime System is linked
because it is already part of the base collection.

The MAP parameter controls the generation of a Linker map. If a map file is specified,
then the Linker map will be written into this file. Its default type is .MAP.

The UNITS and EXTERNAL parameters define a collection C as defined at the be-
ginaing of this section. If a base collection is specified (parameter BASE), then C is
enlarged by all units belonging to this base collection. The units belonging to the base
collection are identified by their names (Ada name of a library unit or name of the
external unit) and by their compilation or assembly timer. The Linker uses these to
check whether a base unit is obsolete or not.

See §6.4 for the mapping process.
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If no errors are detected within the linking process, then the result of an incremental
link is a collection image file containing the following in an internal format:

0 A code portion that contains the complete code of ti.e linked collection, except
the code of the base collection.

0 Base addresses and lengths of the regions actually occupied by the complete col-
lection (including the base collection).

q Checksums of the regions which contain code sections and which are actually
occupied by the complete collection (including the ba:.e collection).

" The names of all library units as specified by the user (parameter UNITS) (in-
cluding those cf the base collection).

" The list of all compilation units and external units that belong to the complete
linked collection (including the base collection), together with their compilation
(resp. assembly) times.

" Information about all sections belonging to the complete linked collection (includ-
ing the base collection), and about the symbols which they define and refer.

This collection image file serves as input for the Loader or the Debugger in order to
load the code portion included in the file onto the target, or for the Linker as a base
collection file, or for the Format Converter.

The Linker of the SYSTEAM Ada System delivers the status code WARNING on ter-
mination (see [VAX/V11MS, DCL Dictionary, command EXIT]) if an error was detected
during linking. A message corresponding to this code has not been defined; hence
%NONAME-W-NOMSG is printed upon notification of a batch job terminated with
this status.

6.3 Linker Directives

The Linker always needs a directive file containing a description of the target'*E memory
regions and directives for the mapping of code, data, stack, and heap sections i-.to these
regions. The contents of this file must have the following format:

linker-directivefile
region-.description +
[reset -vector -directive]
stack-directive
[location.directive +]
code-directive
data-directive
heap-directive

region-description ::= REGION region-name base-address size
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base-address ::= hex-number
size ::= hex-number
hex.number ::=

(0 I 1 1 2 1 3 1 4 15 1 6 1 7 1 8 19
A I B I C ID I E I F)-

reset.vector-directive ::= RESET region-name
stack-directive ::= STACK size region-name
location-directive ::-

UNIT library-unit-name CODE region.name I
UNIT library-unit-name DATA region-name I
MODULE object-module-name CODE region-name I
MODULE object-module-name DATA region-name

code-directive CODE region-list
data-directive DATA region-list
heap-directive HEAP region-list
region-list ::= region-name [(, region.name)-+

The syntax is specified in an extended Backus-Naur notation with start symbol linker-
directive-file. Xi means that X is optional, X + means that X is repeated several
times (but at least once), X I Y means that X or Y is used.

All characters are case insensitive. Hexadecimal numbers must be in the range 0
FFFFFFFF. region.-name, library.unit.name, and object..module..name can be any
sequence of readable characters except comma and blank.

The user has to specify all contiguous memory regions of the target that are to be used
for the program or the collection to be linked. Each REGION description defines the
name, the base address, and the size in bytes of one region.

The RESET directive specifies a region whose first 8 bytes are to be reserved for
the initial program counter and the initial stack pointer. This directive supports the
generation of ROMable programs: If a hardware reset occurs, then the processor fetches
its reset vector from the start address of the given region. The RESET directive is
ignored if KERNEL is not specified.

The STACK directive tells the Linker the size of the main task's stack and the name
of the region into which the stack is to be mapped.

It is possible to specify specific regions for the code or the data of Ada library units
or of external (assembler written) units in LOCATION directives. If a region for a
library unit is specified, this causes this unit and all its secondary units to be mapped
into this region. A region for the code or data of a library unit or of an external unit
must not be specified more than once.

In the CODE directive a list of regions must be specified to be used for the code and
the constants of those units for which no LOCATION CODE directive is given. The.
specified regions are filled in the given order.
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Ir. the DATA directive a list of regions must be specified to be used for the data of
those units for which no LOCATION DATA directive is given. The specified regions
are filied in the given order.

A list of regions must b, given to be used for the heap of the program (HEAP directive).

The following objects are allocated on the heap:

* All Ada collections for which no length clause is specified

0 The storage for a task activation (see E10.3)

* All task control blocks (see §10.3)

Enough space foi these objects must be allocated; otherwise storage.error will be
raised when the heap space is exhausted.

The directives for the MVME1Z3XT that is delivered with the Ada System are:

PEGION main 00010000 003E8000
STACK 40000 main
CODE main

DATA main
HEAP main

These directives can be found in the file ADA: 133. LID. They cause the Linker to use
one contiguous region in the address range 16#i-0000# .. 16#3F7_FFFF-. This
region contains 4000 kByte. The MNME1333XT board has a 4 MByte local memory
(4MByte = 4096 kByte). The lowest 64 kByte are left for the data of the target's
monitor and the highest 32 kB)te for the Full Target Kerne".

256 kByte are allocated for the stack.

The user is free to change these directives. He has to ta:e :are that space for the Full
Target Kerne! is reserved (if it is used).

6.4 Mapping Process

The Linker maps a set S of sections, each belonging to a comp.iation un>" or to an
external (assembier) unit or to the code sequence generated by the Pre-Linker, into
the target's memory regions. In doing this the Linker has to take into cons'.ideration
the parameters and directives given by the user.

S is determined as follows:
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* Final link: S contains only those sections that are transitively referred by the
sections defining the Ada program entry point and the kernel entry point. This is
called selective linking.

* Incremental link: S contains all sections belonging to the collection that is to be
linked.

If a base collection is given (parameter BASE), then S is diminished by excluding those
base sections that can be reused. A section of the base collection cannot be reused

if it belongs to a compilation unit that was recompiled since the base collection
was linked or

" if it belongs to an external unit that has an assembly time different from that in
the base collection or

* if it contains a reference to a section of the base collection that cannot be reused.

If a section of the base collection cannot be reused, then it is extracted from the given
Ada library and included in the resulting image file. Nevertheless, the size of the
resulting image may be reduced drastically when a base collection is given, even if
memory space occupied by the "old" section is not reused.

The Linker automatically takes care that the regions specified by the user in the RE-
GION descriptions of the directive file do not overlap with the regions actually occupied
by the given base collection. If the Linker detects an overlap, then it issues a warning
and changes the user defined region description so that it does not overlap with a base
region any longer.

The mapping of the sections of S into the regions proceeds as follows:

1. Final link only: If there is a RESET directive, then space for the initial program
counter and for the initial stack pointer is reserved at the bottom of the given
region.

2. Final link only: The stack is mapped into the specified region with the given size.
If the given region has not enough space for the stack, then an error message is
issued.

3. The LOCATION directives are processed in the order in which they appear in the
Linker's directive file. Each directive is treated as follows: If the specified library
unit or external unit is not part of the resulting program (e.g. as a consequence of
selective linking), then the directive is ignored and a warning is issued. Otherwise
all memory sections belonging either to the given library unit or one of its sec-
ondary units or to the given external unit, and containing code or data (as given
in the directive), are mapped into the given region. If the given region has not
enough space left for this mapping, then an error message is issued.

4. Then all sections not yet mapped are processed in an arbitrary order. If a section
contains code or constants, then the regions specified in the CODE directive are
scanned in the given order and the section is mapped into the first region that
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has enough space left. If the section is a data section, then the same is done with
the regions specified in the DATA directive. If no regicn is found that has enough
space lcf., then an error message is issued.

Now each region is filled without any gaps, beginning at its base address. The sections
which are maDped into a region are sorted as follows: First the stack, then code
sections, then data sections. If there is any space left in a region, then this space is a
contiguous byte block at the top of the region.

5. Final link only: The heap is located in those regions that have space of at least a
certain minimum size (100 byte) left and are listed wi~hin the HEAP directive.

6. Final link only: If there is a RESET d.rective, then the values of the initial stack
pointer and of the kernel entry point are written into the first 8 bytes of the given
region.

If the MAP parameter was given, then the result of this mapping is written into the
specified map file. The map fiik Is generated even if errors were detected during linking.
The information written into the map file has the following structure:

1. Header (including link time and the information whether the linking process was
successful or not)

2. Map of the generated code portion

3. List of all sections that could not be mapped (only in case of an unsuccessful link)

4. List of used base sections (only for final link and if BASE was given)

5. Symbol table

6. Ada program entry point and kernel entry point (only for final link)

7. Elaboration order of Ada units (only for final link)


