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CHAPTER 1

INTRODUCTION

The , ad implementation described above was tested according to the Ada
Validation Procedures [Pro90] against the Ada Standard [Ada83] using the
cuientAda Compiler Validation Capability (ACVC). This Validation Summary
Report (VSR) gives an account of the testing of this Ada implementation.
For aY technical terms used in this report, the reader is referred to
(ft°b90]. A detailed description of the ACVC may be found in the current
.ACVC User's Guide [UG89].

.i USE OF THIS VALIDATIO SUMMARY REPORT
Consistent with the national laws of the originating country, the Ada
Certification Body may make full and free public disclosure of this report.
Ithte United States, this is provided in accordance with the "Freedom of
-Information Act" (5 U.S.C. #552). The results of this validation apply
only to the computers, operating systems, and compiler versions identified
in this report.

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

National Technical Information Service
5285 Port Royal Road
Springfield VA 22161

Questions regarding this report or the validation test results should be
directed to the AVF which performed this validation or to:

Ada Validation Organization
Institute for Defense Analyses
1801 North Beauregard Street
Alexandria VA 22311
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_1.3 ACVC TEST CLASSES

Cdo pliance of Ada implementations is tested by means of the ACVC. The ACVC
contains a collection of test programs structured into six test classes:
SA,.B, C, D, E, and L. The first letter of a test name identifies the class
'to which it belongs. Class A, C, D, and E tests are executable. Class B
and class L tests are expected to produce errors at compile time and link
time, respectively.

The executable tests are written in a self-checking manner and produce a
PASSED, FAILED, or NOT APPLICABLE message indicating the result when they
are executed. Three Ada library units, the packages REPORT and SPPRT13,
and the procedure CHECK FILE are used for this purpose. The package REPORT
also provides a set of Identity functions used to defeat some compiler
optimizations allowed by the Ada Standard that would circumvent a test
objective. The package SPPRT13 is used by many tests for Chapter 13 of the
Ada Standard. The procedure CHECK FILE is used to check the contents of
text files written by some of the Class C tests for Chapter 14 of the Ada
Standard. The operation of REPORT and CHECK FILE is checked by a set of
executable tests. If these units are not opirating correctly, validation
testing is discontinued.

Class B tests check that a compiler detects illegal language usage. Class
B tests are not executable. Each test in this class is compiled and the
resulting compilation listing is examined to verify that all violations of
the Ada Standard are detected. Some of the class B tests contain legal Ada
code which must not be fl.,gged illegal by the compiler. This behavior is
also verified.

Class L tests check that an Ada implementation correctly detects violation
of the Ada Standard involving multiple, separately compiled units. Errors
are expected at link time, and execution is attempted.

In some tests of the ACVC, certain macro strings have to be replaced by
implementation-specific values - for example, the largest integer. A list
of the values used for this implementation is provided in Appendix A. In
addition to these anticipated test modifications, additional changes may be
required to remove unforeseen conflicts between the tests and
implementation-dependent characteristics. The modifications required for
this implementation are described in section 2.3.



INTRODUCTION

"or each Ada implementation, a customized test suite is produced by the
.,, .A .This .std.zatiOn consists of making the modifications described in
the p receding paragfaph,. removing withdrawn tests (,see section 2.1) and,
po ssibly som inappliCable tests (see Section 2.2 and [UG89]).

-in ordeto pass an ACVC an Ada implementation must process each test of
'd '-he. cutmized test' suite according to the Ada Standard.

.4 DEFINITION 'OF TERMS

Ada Compiler .The software and any needed hardware that have to be added
to a given host and target computer system to allow
transformation of Ada programs into executable form and
execution thereof.

Ada Cmpiler The means for testing compliance of Ada implementations,
Validation consisting of the test suite, the support programs, the ACVC
Caaility user's guide and the template for the validation summary
(ACVC). report.

Ada An Ada compiler with its host computer system and its
IMplementation target computer system.

'Ada, Joint The part of the certification body which provides policy and
Program guidance for the Ada certification system.
Office (AJPO)

Ada The part of the certification body %hich carries out the
Validation. procedures required to establish the compliance of an Ada
Facility (AVF) implementation.

Ada The part of the certification body that provides technical
Validation guidance for operations of the Ada certification system.
Organization
(AVO)

Compliance of The ability of the implementation to pass an ACVC version.
an Ada
Implementation

Computer A functional unit, consisting of one or more computers and
System associated software, that uses common storage for all or

part of a program and also for all or part of the data
necessary for the execution of the program; executes
user-written or user-designated programs; performs
user-designated data manipulation, including arithmetic
operations and logic operations; and that can execute
programs that modify themselves during execution. A
computer system may be a stand-alone unit or may consist of
several inter-connected units.
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Conform0ty Fulfillment by a ,product, process or service of all
quie t specified.

Customer An individual or corporate entity who enters into an
agreement with an AVF which specifies the terms and
conditions for AVF services (of any kind) to be performed.

.Deiai:atin -of A formal ,statement from a customer assuring that conformity
Confqi.:-.once is rea~izd or ttanbeon the Ada implementation for

which Validation status is realized.

Host Computer A computer system where Ada source programs are transformed
*ystem into executable form.

Inapplicable A test that contains one or more test objectives found to be
est irrelevant for the given Ada implementation.

ISO! International Organization for Standardization.

Ope'ating Software that controls the execution of programs and that
f ystem provides services such as resource allocation, scheduling,

input/output control, and data management. Usually,
operating systems are predominantly software, but partial or
cca~lete hardware implementations are possible'.

Tget A computer system where the executable form of Ada programs
C6mputer are executed.
System

Validated Ada The compiler of a validated Ada implementation.
Compiler

Validated Ada An Ada implementation that has been validated successfully
Implementation either by AVF testing or by registration (Pco90].

validation The process of checking the conformity of an Ada compiler to
the Ada programming language and of issuing a certificate
for this implementation.

Withdrawn A test found to be incorrect and not used in conformity
test testing. A test may be incorrect beca.se it has an invalid

test objective: fails tc meet it: .:est objecti-,,, oz
contains erroneous or illegal use of :ne .da programminS
language.
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CHAPTER 2

IMPLEMENTATION DEPOD~CIES

21WITHDRAWN 'TESTS

,The: following tests have been withdrawn by the AVO. The rationale for
withdra~wing each test is available'from either the AVO or the AVF. The
pub ",cation date for. thit list of withdrawn tests is 14 March 1991.

E28005C B28006C C34006D C355081 C355083 C35508M
035508N C3510A C35702B, B41308B C43,004A C45114A
COX46 C46NAC5612B C45612C C45651A C40A
B49008A A7.400'6A C74108A B83022B B8022H B83025B
B83025D C83026A B83026B C83041A B85001L C86001F
C94021A C97116A C98003B BA2011A CB7001A CB7001B
CB7004A CC1223A BC1226A CC126B BC3009B BDlB02B
PDlBO6A AD1008A BD2AO2A cr2A21E CDZA23E CD2A32A
'cDZA41A CD2A4lE CDZA87A CD2B15C BD3006A BD4008A
0b4622A CD4022D CD4024B CD4024C CD4024D CD4031A
CD4051D CD511A CD7004C ED7005D CD7005E AD7006A
6D7006t AD7201A AD7201E CD7204B AD7206A BD800ZA
BD8004C CD9005A CD9005B CDA201E CE21071 CE2117A
CE2117B CE2119B CE2205B CE2405A CE3111C CE31lh
CE3118A CE3411B CE3412B CE3607B CE3607C CEWYC,)'
CE3812A CE3814A CE3902B

2.2 INAPPLICABLE TESTS

A test is inapplicable if it contains test objectives which are irrelevant
for a given Ada implementation. Reasons for a test's inapplicability may
be supported by documents issued by the ISO and the AJPO known as Ada
Conmmentaries and commonly referenced in the format AI-ddddd. For this
implementation, the following tests were determined to be inapplicable for
the reasons indicated; references to Ada Commentaries are included as
appropriate.
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_i&WLNTATION DEPENDENCIES

The following 285 tests have floating-point type declarations requiring
more digits than SYSTEM.MAXDIGITS:

C2411,3F..Y (20 tests) C35705F..Y (20 tests)
C35706F..Y (20 tests) C35707F..Y (20 tests)
C35708F..Y (20 tests) C35802F..Z (21 tests)
C45241F..Y (20 tests) C45321F..Y (20 tests)
C45421F..Y (20 tests) C45521F..Z (21 tests)
C45524F..Z (21 tests) C45621F..Z (21 tests)
C45641F..Y (20 tests) C46012F..Z (21 tests)

The following 21 tests check for the predefined type SHORT INTEGER; for
this implementation, there is no such type:

C354048 B36105C C45231B C45304B C45411B
C45412B C45502B C45503B C45504B C45504E
C45611B C45613B C45614B C45631B C45632B
B52004E C55B07B B55B09D B86001V C86006D
CD7101E

The following 20 tests check for the predefined type LONG INTEGER; for
this implementation, there is no such type:

C35404C C45231C C45304C C45411C C45412C
C45502C C45503C C45504C C45504F C45611C
C45613C C45614C C45631C C45632C B52004D
C55B07A B55B09C B86001W C86006C CD7101F

C35404D, C45231D, B86001X, C86006E, and CD7101G check for a predefined
integer type with a name other than INTEGER, LONG INTEGER, or
SHORTINTEGER; for this implementation, there is Ho such type.

C357138, C45423B, B86001T, and C86006H check for the predefined type
SHORT FLOAT; for this implementation, there is no such type.

C35713D and B86001Z check for a predefined floating-point type with a
name other than FLOAT, LONG FLOAT, or SHORTFLOAT; for this
implementation, there is no-such type.

C45423A, C45523A, and C45622A check that the proper exception is raised
if MACHINE OVERFLOWS is TRUE and the results of various floating-point
operations-lie outside the range of the base type; for this
implementation, MACHINEOVERFLOWS is FALSE.

C45531M..P a.d C45532M..P (8 tests) check fixed-point operations for
types that require a SYSTEM.MAX MANTISSA of 47 or greater; for this
implementation, MAXMANTISSA is less than 47.

C46013B, C.'03XB, C46033B, and C46034B contain length clauses that
specify values for SMALL that are not powers of two or five; this
implementation does not support such values for SMALL.
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IMPLEMENTATION DEPENDENCIES

D5A03E .H (4 tests) use 31 levels of loop nesting which exceeds the
,capcity of the compiler.

D60i1B uses :65 levels of block nesting which exceeds the capacity of
the compiler,

D64005G uses.17 levels of recursive procedure calls nesting; this
xced 'the" capacity of the compiler.

,B86001Y uses thename of a predefined fixed-point type other than type
DUEATION; for this. implementation, there is no such type.

CA2009C and CA2009F check whether a generic unit can be instantiated
before the separate compilation of its body (and any of its subunits);
this implementation requires that the body and subunits of a generic
unit be in the same compilction as the specification if instantiations
precede ,them. (See section 2.3.)

dbIO09C checks whether a length clause can specify a non-default size
-for a floating-point type. The representation which this implementation
uses for floating point types is the smallest available; therefore, when
this test attempts to use a representation of other than 32 or 64 bits,
the length clause is rejected.

CD2A84A, CD2A84E, CD2A84I..J (2 tests), and CD2A840 use length clauses
to specify non-default sizes for access types; this implementation does
not support such sizes.

BD8001A, BD8003A, BD8004A..B (2 tests), and AD8011A use machine code
insertions; this implementation provides no package MACHINECODE.

AE2101C uses instantiations of package SEQUENTIAL 10 with unconstrained
array types and record types with discriminants wTthout defaults. These
instantiations are rejected by this compiler.

AE2101H uses instantiations of package DIRECT 1O with unconstrained
array types and record types with discriminants without defaults. These
instantiations are rejected by this compiler.

The following 264 tests check for sequential, text, and direct access
files:

CE2102A..C (3) CE2102G..H (2) CE21021 CE2102N..Y (12)
CE2103C..D (2) CE2104A..D (4) CE2105A..B (2) CE2106A..B (2)
CE2107A,.H (8) CE2107L CE2108A..H (8) CE2i09A..C (3)
CE2110A..D (4) CE2111A..I (9) CE2115A..B (2) CE2120A..B (2)
CE2201A..C (3) EE2201D..E (2) CE2201F..N (9) CE2203A
CE2204A..D (4) CE2205A CE2206A CE2208B
CE2401A..C (3) EE2401D CE2401E..F (2) EE2401G
CE2401H..L (5) CE2403A CE2404A..B (2) CE2405B
CE2406A CE2407A..B (2) CE2408A..B (2) CE2409A..B (2)
CE2410A..B (2) CE2411A CE3102A..C (3) CE3102F..H (3)
CE3102J..K (2) CE3103A CE3104A..C (3) CE3106A..B (2)
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IPLEMENTION DEPNDENCIES

CE3 107B CE3108A..B (2) CE3109A CE3110A
cE31iiA..B (2) CE3111D..E (2) CE3112A..D (4) CE3114A..B (2)
CE3115A CE3119A EE3203A EE3204A
CE3207A CE3208A CE3301A EE3301B
cE3302A CE3304A CE3305A CE3401A
CE3402A EE3402B CE3402C..D (2) CE3403A..C (3)
CE3403E..F (2) CE3404B..D (3) CE3405A EE3405B
CE3405C..D (2) CE3406A..D (4) 'E3407A..C (3) CE3408A..C (3)
CE3409A CE3409C..E (3) EE3409F CE3410A
CE341OC..E (3) EE341OF CE3411A CE3411C
CE34i2A EE3412C CE3413A..C (3) CE3414A
CE3602A..D (4) CE3603A CE3604A..B (2) CE3805A..E (5)
CE3606A..B (2) CE3704A..F (6) CE3704M..O (3) CE3705A..E (5)
CE3706D CE3706F..G (2) CE3804A..P (16) CE3805A..B (2)
CE3806A..B (2) CE3806D..E (2) CE3806G..H (2) CE3904A..B (2)
CE3905A..C (3) CE3905L CE3906A..C (3) CE3906E..F (2)

CE2103A, CE2103B, and CE3107A use an illegal file name in an attempt to
create a file and expect NAME ERROR to be raised; this implementation
does not support external files and so raises USE ERROR. (See section
2.3.)

2.3 TEST MODIFICATIONS

Modifications (see section 1.3) were required for 9 tests.

The following tests were split into two or more tests because this
implementation did not reporc the violations of the Ada Standard in the way
expected by. the original tests.

BAI101C BC3205D

C32107A was graded passed by Evaluation Modification as directed by the
AVO. The test was run using a task size of 16#400 and a stack size of
16#1200. The other tests were run using a task size of 16#400 and a stack
size of 16#1000.

C34003A was graded passed by test modification as directed by the AVO.
This test checks operations on derived floating-point types and uses a
complex expression whose intermediate results overflow in this
implementation. For this implementation, T'MACHINE RADIX = 2,
T'MACHINE EMAX -127, and T'MACHINE EMIN =-128. WitH these values, the two
expressions at lines 219 and 226 equate to the calculation 2**126; but this
calculation will overflow on the 1750A as a consequence of the way
multiplication occurs (even though the result can be represented), and
NUMERIC ERROR is raised. Thus, lines 219 and 225 were modified as shown
below:
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IMPLEMENTATION DEPENDENCIES

(2191
from: (1.0 * T'MACHIWE RADIX) ** (T'MACHINEEMAX -1) / 2 <

to: ( (1.0 * T'MACHINE RADIX) ** (T' IACHINE EMAX -2) +
(1.0 * T'MACHINE_RADIX) ** (T'MACHINEEMAX -2) ) / 2 <

(225]
from: (1.0 * T'MACHINERADIX) ** (T'MACHINP._EMIN + 2) *

to: ( (1.0 * T'MACHINERADIX) ** (T'MACHINEEMIN + 3) *
(1.0 * T'MACHINE RADIX) ** (-1) ) *

CA2009C and CA2009F were graded inapplicable by Evaluation Modification as
directed by the AVO. These tests contain instantiations of a generic unit
prior to the separate compilation of that unit's body; as allowed by
AI-257, this implementation requires that the bodies of a generic unit be
in the same compilation if instantiations of that unit precede the bodies.
The instantiations were rejected at compile time.

CE2103A, CE2103B, and CE3107A were graded inapplicable by Evaluation
Modification as directed by the AVO. The tests abort with an unhandled
exception when USE ERROR is raised on the attempt to create an external
file. This is acceptable behavior because this implementation does not
support external files (cf. AI-00332).
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CHAPTER 3

PROCESSING INFORMATION

3.1 TESTING ENVIRONMENT

The Ada implementation tested in this validation effort is described
adequately by the information given in the initial pages of this report.

For a point of contact for sales or technical information about this Ada
implementation system, see:

Mike Ryer
Intermetrics, Inc.
733 Concord Ave.
Cambridge MA 02138

Testing of this Ada implementation was conducted at the customer's site by
a validation team from the AVF.

3.2 SUMMARY OF TEST RESULTS

An Ada Implementation passes a given ACVC version if it processes each test
of the customized test suite in accordance with the Ada Programming
Language Standard, whether the test is applicable or inapplicable;
otherwise, the Ada Implementation fails the ACVC [Pro90].

For all processed tests (inapplicable and applicable), a result was
obtained that conforms to the Ada Programming Language Standard.

3-1



'PROCESSING INFORMATION

a) Total Number of Applicable Tests 3436
b) Total Number of Withdrawn Tests 93
c) Processed Inapplicable Tests 92
d) Non-Processed I/O Tests 264
e) Non-Processed Floating-Point

Precision Tests 285

f) Total Number of Inapplicable Tests 641

g) Total Number of Tests for ACVC 1.11 4170

The above number of I/O tests were not processed because this
implementation does not support a file system. The above number of
floating-point tests were not processed because they used floating-point
precision exceeding that supported by the implementation. When this
compiler was tested, the tests listed in section 2.1 had been withdrawn
because of test errors.

3.3 TEST EXECUTION

A magnetic tape containing the customized test suite (see section 1.3) was
taken on-site by the validation team for processing. The contents of the
the magnetic tape were loaded directly onto the host computer.

The tests were compiled and linked on the host computer system, as
appropriate. The executable images were run on the host machine using the
target simulator. Results were transferred via RSCS to a Sun 4 for
printing.

Testing was performed using command scripts provided by the customer and
reviewed by the validation team. See Appendix B for a complete listing of
the processing options for this implementation. It also indicates the
default options. The options invoked explicitly for validation testing
during this test were:

Option I Switch Effect

PTR FILE Ada program library name

Test output, compiler and linker listings, and job logs were captured on
magnetic tape and archived at the AVF. The listings examined on-site by
the validation team were also archived.
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APPENDIX A

MACRO PARAMVETER.S

this appendix contains the macro parameters used for customizing the ACVC.
The~ meaning and purpose of these parameters are explained in (UG89]. The
:parameter values are presented in two tables. The first table lists the
values that are defined in terms of the maximum input-line length, which is
the value for $MAX IN LEN-also listed here. These values are expressed
'hire as Ada stringag~gregates, where 'IV" represents the maximum input-line
length.

Macro Parameter Macro Value

$MAX IN LEN 255

$BIGIDi (l..V-l 0 'A', V 0 '1')

$BIG ID2 (l..V-l 0> WA, Vin0 '2')

$BIG ID3 (l..v/2 -> 'A') & '3'
(1. .V-l-V/2 -> 'A)

$BIG_1D4 (l..V/2 -> 'A) & '4' &
(l..V-l-V/2 -> 'A)

$BIGINT LIT (1..V-3 -> 0') & "1298"1

$BIG REAL LIT (l..V-5 -> 0') & "1690.0"1

$BIGSTRINGi " & (l..V/2 => 'A) & fit?

$BIGSTRING2 ''& (1. .V-1-V/2 => 'A') & '1, 'll

$BLANKS (1..V-20 =>'

$MAXLENINTBASED_-LITERAL
"12:" & (l..V-5 => '0') & "11:"

$MAXLENREALBASED_-LITERAL
"116:"1 & (1..V-7 => '0') & "F.E:"
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AACRO PARAMETERS

,$MAXSTRINGLITERAL ""& (1..V-2 W>'A) & "

The6 following table lists all of the other macro parameters and their
*repetive values:

macro Parameter Macro Value

$ACC SIZE 16

$ALIGNMENT 1

$COUNT LAST 32767

$DEFAULT MEM SIZE 2097152

$DEFAULTSTORUNIT 16

$DEFAULT SYS-NME MIL-STD-1750OA

$DELTADOC 2.0**(-31)

$ETYADDRESS SYSTEM.MkXE ADDRESS( 0,16*40*)

$ENTRY ADDRESS1 SYSTEM.MAKE ADDRESS(0,16#80*)

$ENTRY ADDRESS2 SYSTEM.MAKE ADDRESS( 0,16*100*)

$FIELDLAST 32767

$FILETERMINATOR TESTWITHDRAN

$FIXEDNAME NOSUCHFIXEDTYPE

$ FLOATNME NO SUCH-FLOATTYPE

$FORM STRING fl

$FORMSTRING2 "CANNOTRESTRICTFILE CAPACITY"

$GREATERTHAN-DURATION90 0.

$GREATERTHANDURATION BASE LAST
TO-ooU_000.0

$GREATER TIhAN FLOATBASE LAST
- l.'UE+63

$GREATERTHANFLOATSAFE LARGE
167O . FFFFFFFFFFFFEl*E+63
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$GREATERTHANSHORTFLOAT, SAFE LARGE
16#6. FFF;FF9#E+63

$HIGHPRIORITY 127

$ILLEGAL~nTENAL FILE NAI
- NOFILESAT ALL 1

$ILGLETENLFL NAME2
NOFILES AT ALL-2

$ INAPPROPRIATE LINE LENGTH
-1

$ INAPPROPRIATE PAGELENGTH

$ICLDEPAG~l "RAMAICLDE(IA806l-1T)

$INCLUDE PRAGA "PRAGMA INCLUDE ("A28006D2l.TST")"

$INCLUERIRA -PA32 INL768B206F.ST)

$INTEGER FIST 32768

$INTEGER LAST PLS132767

$INTFACELNGAGE AIE ASSEMBLER

SLESSTHAN DURATION -90000.0

SLESSTHAN DURATIONBASE FIRST
-40 000 000.0

SLINETERMINATOR ASCII.LF

$LOWPRIORITY -127

$MACHINECODESTATEMNT
NULL;

$MACHINECODETYPE NOSUCHTYPE

$MANTISSADOC 31

$MAX DIGITS 9

$MAXINT 32767

$MAXINTPLUS_1 32768

$MI1NINT -32768
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$NAME NOSUCHINTEGERTYPE

$NAMELIST UTS,MVS,CMSPRIME5OSPERRY1100,
NILSTD_1750A

$NAMESPECIFICATIONi NOFILES_1

$NAMESPECIFICATION2 NO_ FILES_2

$NAESPECIFICATION3 NOFILES_3

$NEG BASEDINT 16#FFFE#t

$NEW MENSIZE TEST WITHDRAWN

$NWSTOR UNIT 16

$NWSYS NAME TEST WITHDRAWN

$MAE TERMINATOR TESTWITHDRAWN

$RECORD-DEFINITION TESTWITHDRAWN

$RECORD NAME TESTWITHDRAWN

$TASK SIZE 32

$TASK STORAGESIZE 4096

$TICK 0.0001

$VARIABLE ADDRESS SYSTEM.MAKE ADDRESS( 16*0020#)

$VARIABLEADDRESS1 SYSTEK.MAKEADDRESS(16#0024*)

$VARIABLE ADDRESS2 SYSTEN.MAKEADDRESS( 16*0028*)

$YOURPRAGMA TESTWITHDRAWN
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APPENDIX B

COMPILATION SYSTEM OPTIONS

COMPILER OPTIONS

The compiler options of this Ada implementation, as described in this
Appendix, are provided by the customer. Unless specifically noted
otherwise, references in this appendix are to compiler documentation and
not to this report.
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'-COMPILER OPTIONS

ADA1l7 50

Paramdetrs

input-fild-spec

-Ada source file(s) or a batching compiler script file specification.
The user iq responsible for the order of the compilation if multiple
s0urce files are specified. Only one script file may be specified.
The default filetype for the source file is .ADA and for the batching
-compiler script is .SCR.

AoA17 50A

-CommandQualifiers

/APSEMBLER

The assembler listing is written to the listing file.

/LIST
/LIST [-list-file-spec]
/NOLIST

This qualifier controls the writing of source listing. If not specified
an interspersed source listing is generated only if the compilation has
error and/or warning message(s). Specify LIST to generates a source
listing regardless of the compilation status. The listing file defaults
to the source filename with character "L" prepended to the first two
characters of the source filetype (e.g TEST.ADA will produce TEST.LAD).
If specified the listing file will be placed in the file given by
list-file-spec. NOLIST generates only the messages if any without any
source listing.

/MAX"CONTINUE
/MAXCONTINUE [-max-continue-spec I

The maximum return status allowable for continuing compilation.
The valid maxcontinue-spec values are WARNING, ERROR, FATAL, or

INTERNAL.
The default value is ERROR.

/OPTIMIZE
/OPTIMIZE
/OPTIMIZE (-optimization-value ]

Sets the level of optimization for the code generated. An integer
value 0 through 10 may be selected for the optimization-value.
0 request no optimization and 10 request the highest level of
optimization. The default optimization-value is 10.

/OPTIONS FILE
/OPTIONS_FILE=opt-file-spec



Te Thfile specification of the options file for the compiler phases.
The , 94o fite -4 have the format:

option-vale i,. ]

/PTfLE-pt-f ile-spec

'The. ile specification of the pointer file for the Ada library.
f'thi's-qualifier is not specified the compiler searches for the file
dfinition of the pointer file in the logical name PTR FILE. If the
logical ;hA e PTR FILE is not defined the pointer file defaults to the
file ADAiB. 'in the current directory.

/SCRIPT

The qualifier specifies that the input-file-spec is a batching compiler
script file specification.

./SOURCERECONSTRUCT

The qualifier specifies that sufficient information be retained in
the program library to reconstruct the source and/or assembler listing.

/STARTWITH
/STARTWITH [-phase-spec]

The compilation will start at the specified phase. The valid values for
the phase-spec are TB, SEM, GEN, STO, EXP, FLOW, or CG. The default
value is TB.

/STATISTICS

Statistics such as the number of instructions generated will be written
into the listing file.

/STOPAFTER
/STOPAFTER [-phase-spec]

The compilation will stop at the specified phase. The valid values for
the phase-spec are TB, SEM, GEN, STO, EXP, FLOW, or CG. The default
value is CG.

/TABLEDIRECTORY
/TABLEDIRECTORY-table-directory-spec

The qualifier specifies the directory which contains the code generation
tables. If this qualifier is not specified the compiler searches for the
table directory definition in the logical name TABLEDIRECTORY.

/XMEM
/XMEM (default)
/NOXMEM

Enables or disables the expanded memory feature.



COMPILATION SYSTEM OPTIONS

LINKER OPTIONS

The linker options of this Ada implementation, as described in this
Appendix, are provided by the customer. Unless specifically noted
otherwise, references in this appendix are to linker documentation and not
to this report.
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'LINKER OPTIONS

;.:,. "- : unit-name

Unit name for which a load module is to be generated.

C6 andQualifiers

/ALOHA

An-alphabetically ordered link map is produced.

/COM FILE
/COMFILE-command- file-spec

The name of the linker input command file. See User's Ma4Lual
for description of this and other linker input commands.

/DEBUGFILE
/DEBUGFILE-debug- file-spec

The name of the file to contain any user-requested listings.
If /DEBUGFILE is not specified the default file is unit-name.LBL
in the current directory.

/PTRJFILE
/PTRFILE-ptr- file-spec

The file specification of the pointer file for the Ada library.
If this qualifier is not specified the pointer file defaults to ADALIB.
in the current directory.

/MAP

An ascending address order link map is produced.

/OUTPUT
/OUTPUT=output- file-spec

The name of the output load module file. If /OUTPUT is not
specified the default file is unit-name.SO in the current directory.

/XREF

The cross reference listing is produced.



Appendix F. Implementation Dependencies
This section constitutes Appendix F of the Ada LRM for this implementation.

Appendix F from the LRM states:

The Ada language allows for certain machine-dependencies in a controlled
manner. No machine-dependent syntax or semantic extensions or restric-
tions are allowed. The only allowed implementation-dependencies
correspond to implementation-dependent pragmas and attributes, certain
machine-dependent conventions as mentioned in Chapter 13, and certain
allowed restrictions on representation clauses.

The reference manual of each Ada implementation must include an appendix
(called Appendix F) that describes all implementation-dependent characteris-
tics. The Appendix F for a given implementation must list in particular:

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

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

S. The specification of the package SYSTEM (see 13. 7).

4. The list of all restrictions on representation clauses (see 18.1).

5. The conventions used for any implementation-generated name denot-
ing implementation-dependent components (see 13.4).

6. The interpretation of expressions that appear in address clauses,
including those for interrupts (see 13.5).

7. Any restriction on unchecked conversions (see 13.10.2).

8. Any implementation-dependent characteristics of the input-output
packages (see 14).

In addition, the present section vill describe the following topics:

9. Any implementation-dependent rules for termination of tasks depen-
dent on library packages (see 9.4:13).

10. Other im.plementation dependencies.
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F,-1 Pragmas

TIis ,section describes the form, allowed places, and effect of every
-implementation-dependent pragma.

F.1'.1 Pragmas LIST, PAGE, PRIORITY, ELABORATE

Pragmas LIST, PAGE, PRIORITY and ELABORATE are supported exactly in
thetorm, in the- allowed places, and with the effect as described in the LRM.

F..2 Pragma SUPPRESS "

Form: Pragma SUPPRESS ( identifier)
where the identifier is that of the check that can be omitted. This is as
specified in LRM B(14), except that suppression of checks for a particular
name is not supported. The name clause (ON=> name), if given, causes
the entire pragma to be ignored.

The compiler will support suppression of all checks. In particular, the
suppression of the following run-time checks, which correspond to situa-
tions in which the exceptions CONSTRAINT-ERROR,
STORAGE..ERROR, PROGRAM-ERROR, or NUMERIC..ERROR may
be raised, are supported:

ACCESS-CHECK
DISCRIMINANT.CHECK
INDEX..CHECK
LENGTH-CHECK
RANGE-CHECK
STORAGE-CHECK
ELABORATION-CHECK
DIVISION-CHECK
OVERFLOW-CHECK

Allowed Places: As specified in LRM B(14) SUPPRESS.

Effect: Permits tne compiler not to emit code in the unit being compiled to per-
form various checking operations during program execution. The sup-
ported checks have the effect of suppressing the specified check as
described in the LRM.

Use: To suppress Ada's builtin error-checking.



I".1.3 Pragma SUPPRESSALL

Form: As specified in LRM B(14) : SUPPRESS
except that the suppression of checks for a particular name is not sup-
ported so the name clause (ON=> name), if given, causes the entire
pragma to be ignored.

Allowed, Place: As'specified in LRM B(14): SUPPRESS

Effect: The implementation-defined pragma SUPPRESS..ALL has the effect of
the specification of a pragma SUPPRESS for each of the supported
checks.

'Use: To suppress Ada's builtin error-checking.

F.1.4 Pragma INLINE
Form: Pragma INLINE (SubprogramNameCommaList)

Allowed Places: As specified in LRM B(4) : INLINE

:Effect: If the subprogram body is available, and the subprogram is not recursive,
the code is expanded in-line at every call site and is subject to all optimi-
zations.

The stack-frame needed for the elaboration of the inline subprogram will
be allocated as a temporary in the frame of the containing code.

Parameters will be passed properly, by value or by reference, as for non-
inline subprograms. Register-saving and the like will be suppressed.
Parameters may be stored in the local stack-frame or held in registers, as
global code generation allows.

Exception-handlers for the INLINE subprogram will be handled as for
block-statements.

Use: This pragma is used either when it is believed that the time required for
a call to the specified routine will in general be excessive (e.g. for fre-
quently called subprograms) or when the average expected size of
expanded code is thought to be comparable to that of a call.
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F.1.5 Pragma INTERFACE

Form: Pragma INTERFACE ( language-name, subprogram-name)
where thie language-name must be an enumeration value of the type
SYSTEMS upportedLanguageName (see Package SYSTEM
below).

Allowed Place: As specified in LRM B(5): INTERFACE.

Effect: Specifies that a subprogram will be provided outside the Ada program
library and will be callable with a specified calling interface. Neither an
Ada body nor an Ada body-stub may be provided for a subprogram for
which INTERFACE has been specified.

Use: Use with a subprogram being provided via another programming
language and for which no body will be given in any Ada program. See
also the LINICNAME pragma.

For a pragma INTERFACE (AIEASSEMBLER) subprogram, standard
Ada calling conventions will be followed, but no Ada body is expected or
allowed. The standard Ada calling conventions for the compiler are
described in Appendix C.

F.1.6 Pragma LINK-NAME

Form: Pragma LINICNAME (subprogram-name, link.name)

Allowed Places: As specified in LRM B(5) for pragma INTERFACE.

Effect: Associates with subprogram subprogiam-name the name link-name

Syntax: The value of link-name must be a character string literal.

Use: To allow Ada programs, with help from INTERFACE pragma, to refer-
ence non-Ada subprograms. Also allows non-Ada programs to call
specified Ada subprograms.

F.1.7 Pragma CONTROLLED

Form: Pragma CONTROLLED ( AccessTypeName)

Allowed Places: As specified in LRM B(2) : CONTROLLED.

Effect: Ensures that heap objects are not automatically reclaimed, but are expli-
citly reclaimable by use of unchecked-deallocation.

Since no automatic garbage collection is ever performed, this pragma
currently has no effect.



7; P1.8~Pragma PACK
t" "Pragm-i. ACK( ,type-.simple-name)

Allowed Place: AS specified in LRM 13.1(12)

E ct,: 'Records or arrays are allowed their minimal number of storage units as
provided for by their own representation and/or packing.

For arraysj elements are bit-packed with a size that is evenly divisible
into the storage .unit size. The elements are then packed into the
minimal number of storage units.

For records, scalar components smaller than a word are bit-packed. The
components are then packed into the minimal number of storage units.

* Use: Pragma PACK is used to reduce storage size. This can allow records
and arrays, in some cases, to be passed by value instead of by reference.

Size reduction usually implies an increased cost of accessing components.
The decrease in storage size may be offset by increase in size of accessing
code and by slowihg of accessing operations.

F..9 Pragma REMOTE

Form: Pragma REMOTE or Pragma REMOTE ( library.unitname)

Allowed Places: Within library units which are package specifications or immedi-
ately following library units which are subprogram specifications. Note
that this pragma is only supported when the RTS containing the
expanded memory support is used. When the 64K RTS is used, this
pragma is ignored.

.Effect: Pragma REMOTE without a parameter specifies that the library unit is
to be located in a new group in the 1750a memory map. The library
unit is then known as the parent of that group and may then be specified
as the parameter to the pragma.

Pragma REMOTE with the "'libraryui, .me" parameter specifies
that the unit which contains the pragma be placed into the same group
as the specified "library-_unit_name."

Use: The pragma is used to distribute the library units of a large program
into the different address states of a 1750A containing support fi' the
expanded memory option (via page registers). Pragma REMOTEs are
used to group related uits together so as to minimize remote references
and calls.
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The, following, simple example shows how two packages can be specified
to -be p'laced- in the -same group.

-p~ckage A is
prgaREMOTE;

end.A;

with A;
-package B is

pragma REMOTE(A);
end B;

F.1.1O Prczgma INTERRUPT
Formn: Pragma INTERRUPT (Handle r.Routi ne, Interrupt-L~evel)

Allowed Places: Library unit specifications.

Effect: Unmasks that level of 1750a interrupt and hinds a parameterls"; pro-
cedure to the interrupt such that when the Interrupt-Level occurs, the
Handler-'LRoutine is invoked as quickly as possible. After the procedure
completes, execution is resumed from where it was prior to the interrupt.

Use: Provides a faster interrupt mechanism than Ada interrupt entries.

with Interrupt-User..Sup port;
package Handlers is

procedure User...; -Ino parameters allowed
pragma Interrupt(User-0., Interrupt-.User...Suppor-t.Interrupt..Level-Type(2));

end Handlers;

F.1.11 Pragmas SYSTEMNAME, STORAGR-UNIT,
MEMOR YSIZEJ SHARED

These pragmas are not supported and are ignored.

F.1.12 Pragma OPTIMIZE
Pragma OPTIMIZE is ignored; optimization is always enabled.



T.21 lImplementation- dependent Attributes

Thiis ,section describes the name and the type of' every implementation-iependlit

The0re are no implementation defined attributes. These are the values for certain
iag~g-defined, iriwlementation-de pendent attributes:

'Type INTEGER.
INTEGER'SIZE = 16- bits.
INTEGER'FIRST = (2**15) - 32,768
INTEGER'LAST = (2**15.1) *- 32,767

yp FLOAT.
FLOAT'SIZE -32 -. bits.

FLOAT'DIGITS -.

FLOAT'MANTISSA 21
FLOAT'EMAX 84
FLOAT'EPSILON =2.O**(.20)

FLOAT'SMALL 2.O**(-85)
FLOAT'LARGE (2.0**84)*(1.O.2.O**(-21))
FLOAT'MACHINE.ROUNDS false
FLOAT'MACHINE-.RADIX = 2
FLOAT'MACHINE-vIANTISSA = 24
FLOAT'MACHINE-EMAX 127
FLOATtIACHINE...EMIN =-128

FLOAT'MACHINE-.OVERFLOWS = true
FLOAT'SAFE-.EMAX = 127
FLOAT'SAFE-SMALL = 2#O.100000000000000000000#3- 127
FLQAT'SAFE-.LARGE =2#0.1111111111111111111#E127

Type LONG-FLOAT.
LONCLFLOAT'SIZE =48 -- bits.
LONG-FLOAT'DIGITS =9
LONG-FLOATIMANTISSA = 31
LONCLFLOAT'EMAX =12.4

LONc;JFLOA'r'ESILON 2.0**(-3O)
LONCLFLOAT'S\MA\LL =2.0 * *(-125)

LONcL.FLoATI'ARGE -2.0**( 12.1)s(1I.0.2.0**(-3 1))
LONG-FLOAT'MACIIINE,,ROUNI)S false
LONG-FLOAT'MACINE-RAML 2
LONG...-FLOA''MACH INE-A IAN'1\'ISSA = 10
LONCYL-FOAT'M\a\CI INEI\NX 127

I~ONLFI~A'I''1AHINIICN IN - -128

LON(;..VIO~\'1'NI.*\= true~~PI L\V



Appetndix ,F. bnplehntation Dependencies

LONCLYLOAT'SAFELEMAX =127

LONG-FLOAT'SAFE-..SMALL =

LON3LFLOAT'SAFE-LARGE

'Type 'DURATION.
DURATIONDEEJTA = 2.O"*(-6) seconds
DuRAtIONFIRST = -864100.0 seconds
DURATIONLAST = 86400.0 stconds
DURATION'SMALL = 2.0**(-0) -15.6 ms Approx.

Type PRIORITY.
PRIORITY'FIRST - -127
PRIORITY'LAST = 127



F3Pakag "SYSTEM_
Thee ae to~ un-ime Sytem whch re available for, the MO5A compiler. Onie

,s~orte-750K with p4wrds- of memory andr the other is fr a, 1750A With the
expaniiddmemhory opti'on., See#theUsers Manual for detals. Each RTS has its

Vyoi clddrf-ss is. p r.+k's;t~e,; *. ,"/ defined impilJr iitl1y;
ypeName is (UTS , WS, dMS, Prime-O, Spe rry I IO, M L-.STD-.17 60A);

SY4sti Ni..N~ cohstanht Name :-MIL-STD-.17SOA;

S~agei constant. :- 18;

"Memo y-_ ST Pie, i6hvtitant:i' 11 1 40 2 0116;

1D s4ors.0e units- I +D t-o ups 64K.

Sys'e m-'D eeuid in Name-d Numbetrs:

MA VnInht : cni'tant' :wn I nt qgrP (neger'LAST);
Max%,. Illts V cost intl - g; ,InferW
Mx,.MaI Its', contanit :- 31

. Flne... D*I a constant :-ei .O*6(.31);
'ick contsta'nt :*--.0001;

Obther SYstem.Dependenet, Declarations

cubtype Priority, is Integer range *127..127;

lmpl eme ht at ion depend en t additions to package System .....

Nul..Address :constant Address;
Samne bit pattern as "null" access value
This is the value of 'ADDRESS for named numbers.
The 'ADDRESS of any object which occupies storage
is NOT equal to this value.

Address-Size :constant := 32;
Number of bits in Address objects, =Address'SIZE, but static.

subtype Croup-.Number is integer range -1 .. 16;
--1 means global area. Other values are address states.

Global-..roup-.Number :constant Group..Number := -1;

subtype Address-.Segnient is Goroup-.Number;

Addrss-Segnieit.Size: constant : 16:
-Number of bits in address segment. =Address-Segnient'SIZE.
but Static

t y t.e .\.l~r es s -or fse t i s n ew I n t 1,g e r US e~l O fr 3ddr e s.. -Lr i t Iiine~ t

.5 kiI, t.pe 1, 0g I.a..1 _ dr e S S IS N 4s ~ r S -0 f f~r



AYJ 'S'

,~u-] Los.i'~dr~s c'onsit anfit ,L6og'icil,..Address -in 0;
-. Th,14 v,-i-h'iJalue of - Zi VI -C es~ typ3

t" 'Irup ee fo 1,6 17,a 0,, is- theo hiestV level1 Ty pe
Inerup Lve~tpeis. r aige . J. 5; Trdr Inteirupt-.Leve~Ltyp'ie e

typ Sup~rti ihgs~g-'Nam is 3 Ta ie dpendent
Th~ ollwin rre "f~rgn," angTugei Us

AKlIE* A'S S EBLE:R, iNT&"oegT  aiug ss AlE RTS
UNPE Iq EDJAN60AGE,

.Ms~;/'ai. ~ccur~t u~:I~i lh' ee and 'ost t-ypes

uby'pe b t ee-iS'Vhin C1d.-ntegir';
fsu-btpe-Swor ts.. Ifteg,!i is., S~s.'datAd.'I-hes

ubCPte ',L6nhgus",t...Fiba' t fe- St &nd'&rd.Long.flo&at;
subtype _ Shrti...Ioat §s Stin a-dFlt

ft c .~tit..f -.IOfstp ion or tn Add resi

,Ad d r In', Ad dreis
} t~ r ie~l AdA iesis iOf-,,s-tt;
t ] Rtri- 0,he or(s it -por 0' on.0 o f an Addressa.

prgI* Iie(Os 1 ,t.f4;

Uuhi~:l'on. Tenet.O (- iSment portion of- an Add es-s.
A dd ; l'a Ad dre ss} ~ ~ 'i -r'4r- Adrss. gme n t-,
Ri Rtuwrn' segm n t po r tio9n, (ro-up -numbetr) of ii- Add retss.

:fune'ion, Mike.Addrets~s ( ICops an Address 'frrom par ts
Se0g'ment Ii. Ad drets sSetgmet;
Ofr t In V A'dd i ji Of f S0t
)'retirn Add ris s;

-'.Form an, Address'f'rom a segmnent '(group number) and an o ffset.t
p0ragina Ilinsak..drs)

:MAXw..FIX COntan~t :i- 2.04*1.Miftatissa& -1.0;
MIN-.FIX constant ':li (Mi n'Int. + Max..l nt) 1 .0 MAX-.FIX;

type Address is delta 1.0 range MIN-.FIX .. MAX-.FIX;
Also see type Comp'osite-.Address.
This is an address state and a logical (simple) address. WVe Use
fixed point (two words) so that an address is not treated as a
composite object by the compi Icr (for example it will be passed
by value rather than by reference). WVe specify maximum ranbe to
avoid constraint checks. We sacrifrice some checking in order to
get speed (in-line code for address arithmetic). Thus the user
will be responsible for ensuring that address Calculations have
the appropriate operands.

One mechanism by which the user may inforce more rigorous type
checking is to write another package through wvhich all address
calculations must pass which provides the appropriate checks.
The current implementation has been chosen because it provides
efficiency and 'does not prtclude stricter type checking (i.e.
the above mentioned package). The tYpe ehccking which is not
provided is note.l h.elow

..d i ng two add.1r ess es will pro-l u c unpi.r e ill.. b r e sult s



S (*,ubt4iiVV _,tw'o._addreses wh ich ~a ir i n, d i fe r. n6t gro ups -wi rI
6 d'roiu~'e,-k aup redi,c-tabl V,1resAu-13s, a;nd :may, re i13 CO nst'r a in tC . rr

,NufIl dres- conttan' Addr

tJypel" -Composi;"vVAdd ress is red,
Used slel fr accsing.-Address 30ge~ -and o'ffc.

Segmmn ~ ~ S AressSgmi fi i-

FS.2 64RTS"

pAae Syit4J M I

typoe- Ad dres i -pirivate ; d t Ul 1- defid imlici tly
typ NaeikUTS-, MVS,i ,CMS, Prime6O, Spe r r.y10,. Ml'L..STD.. 175OA-)

System Name, ,0' ont-anti -Name. :), .MUL.STD- .1 750'A;,

Storage UnhIt constnnt ;il- 180;
Memoryc, Su i44 co Vat 2,0 044.

' stoage knit

Syste De pendent Named Number s":

Minhr1 tn ons~int 4 f l 6 gr" POS (I itege-tr F IRSTf
MAx't mt cosAat ~ ltgrPS(!tgrLS

Max.Mantssa-: '~nstat i' 31;
'Fine t;De11tV :-ot 6a ni .0-1

44bt-yje- Prority, Ts, Integer range 127. .127;

Iniplemein iat ion- depentdent add it ions to package System *

~Null zAdd r e ss cons tant Ad~dr es s
Samfe bi1t p a tteirnf as *nul' V access value

This is- the Value Of 'ADDRESS for named numbers.
The. 'ADDRESS of any object which occupies storage

i s NOT equal to this value.

Ad --s.Size :constant := 18;
**Number of b it's in Address o bj ec ts ,=Add reCss 'SIZE, but stIati c

subtype Group-.Number is integer range -1 .. 15;

:1 lTeafs global area. Other Values are address states.

dloba..Group-.Number :constant Croup-.Number :

subtype Address..Stginent is Group-.Number;

Address-.Segment-.Size constatL := 16'.
Ni nub e r o f b i s i n ad drets s e gine n t =A'id r e ss egme n t S IZE .

*but static.



t Wype -AddrseJ, tO U f-,,( rs new In'tegir,; P3se d fobr ad dieis s. :ar ithmetvice

s ubt",y"p'e" LogiTcal -Addr* s AdesO(a
BulLgca drs constan't Logical..ddes ;

~Fhi-s' 'tste~-~va~ue AL aC nul acS,8-.tp

-l'trrp t level.-TPe'is i use'1ft

"'S ' -i uiIName1's-,( Target d'epndint4

UNSECIF!SD.LNGUAdj

"Most/Least aC"u r a, 4 bu6ll4-, integeir and lLtye

nsi~tye gLi e It'V -'ntV e ,! Ii Stnad tg I ;
sul~i Sh"r V.. i's i adii id-.4 tegt

1 , ** _0 J-1st.F,9t I s, .S a hd d,lo n g.Flo6a v;

yu byp,e. I~ a~~lid.d ri.t a v t ar:. Ioati

Addr~&is...Of4iit '.'ba ;rne O Addreis..;Segment..Sis i;

4funCA10on- ortfS ciOf, f 4.' orrstt -pOrtlin of- An Addrias.l
'4dd4r, -v iAddres
_Y i4 aun AddveIssa Ofst

Iy~turs te ofie ~prt onof &a Address.

fir Iaga- -Salgnt -eOffrai i it

Iuii~t.i on~gmnt,.f (.1t Segmet. portioi of :an Aide.
4'u4 ina Add're is
):re tta., Addrevs s .Se*gmnt.;t

-~IRetiurn Jigiviest portlion (Jttap number,)- of an Addresis.
1 rasma, ni e(Sgn~..-)

(un ac t;1o MskoeAddr'ess ( dompos ae an Address from parts.
Segmini ina Add r-e3s,.S ignient;
of sit i AddreSs.Otfsett
)return Address;

IForm an Addreqss from a segment (group number-) and an offiet .
p r 4 gi- inl i 4 (MAk-*.,Ad d r es s

funct-ion *+"(addr Address; offset :Address-.Offset) return Address:
(f-unction *+*( -offset :Address-.Offset; addr :Address) return Address:

Provide addition between addresses and
offsets. May cross segment boundaries on targets where
objects may spin segments.

-On other targets. CONSTRAINT-.ERROR will be raised when
Ofset-Of(addr) +i offset not in Norrnalized-.Address..Offset.

funiction "(ltright :Address) return Addres3-.offset;
May exceed Segment-Size on targets whi're objects may
span segments.

-On other targets. Constraint-.Error
will be raised if Segment-.Of(left) /= Segrnent.Of(r ight)

function "-"(addr :Addre ss, offset Addr,:..A_(frL,Pt) re'Lairn
A\dd. r e ss



-~Po~vde ubtac~~h~o~%addr esses and dtrseit*.

'0 b'reVI .ct , Jma spa n ,e me nts
On 1,~er argts-CONS-TRANT..ERROR will be raisied, whin,

Ofjlset, r:adr ofrA no.i N aizd...Add rOsl..O~fUs e

Ao',t14, N ims

W o S va~i :,cbs V :-m (M n..It, + Ma k ,In t,) j.0 Max.;.Pix;

&ye dduil ius icc'eii 1;'iK..< i

:No ti.: 1Th* des I g n a te,d t y- p~e here (l~gVi-s irrelevant.
.Addres is, mad, 0, f iccis CItype simhPly, to guarante it his,

'the. limne A'i.: isvccess4 vilues, whfichi -are visi'It address'.
AIloctr.s of type Addr-iss are -NOT meianingful

'Nugl f-..Adve i -*c 6nsktant- Add res ci- null;



F.4 Rpresentato Clkauses,

Tise bionw'describe4 he listof -all, restrictions'on~ re-presentation clauses.

N MT Aninlenn'io alimit its accmcptance of epresentationi clausesto,
thos 1t t can be andled' .simply b ye uneligUrdwarc;... Ifa~ prgram coni-

tatfl arereeniJiio .clause -that is not ,accepted, /bI'he compiler), thn, the-pro-

Ths estrictions ,which are. .ified. bythe LRM 'are not listed. A, description of
th fet, o f thlo e r, Ti etat ion, clause is qalso incl uded, -where ap proprite.

a.Length:4cl8use:

Siz pcification:-TSIEA

The size speci fication, may, be applied: to. a -type T or frst- named' sub-
type. wich is a acestpe,.A scalar 'ye narytp rarcr

tye.

At-00538/07 hM., Altered: -the, meann 0fasz peiiain In,:partic-

uAir,' the statemrent fromn the LRM V.2 a that, the expression 'in the-
'lengthiclause specifies a upper, bound for the ,number of ,bits to be
allotd tqolobJect 'of th-yesicorc.instead, the, ert~pression.

speifis te eact zefor-the type., Objet Wofthe type maiy b ae
~than- -the specified size -for addinig. Note thavttespecifieldsize is, not
used whehn the: type is used as a comnponent of a record type and a

compnent.clase pecifyinig a different size is given.

If the length ~lause caa not be_ satisfieed by the-,type, an error -message
will 'be genferated.

- The sup ported, values of the size expression are explained for the types
as follows. If- the value of the size expression is not supported, an
eror mnessage will-be'generated.

accestype: the only size supported is 16.

-integer or enumneration type: minimum size supported is 1, thc max-
imum size that is supported is 16 the size of the largest
predlefinedl integer type. Biased representation is not sup-
ported.

fixed point: minimum size supported is 1, the maximum size that is
supported is 32. Biased representation is not supported.

floatig point type: the sizes supported ar-c 32 and '18. Note that the
size must satisfv the DIGITS requirement. No supprwL i.,
provided for shortened mnantis-sa amid/or exponent lengths.



r"ecord pde if -the Sizeof the.unpacked type is greater than the
specified .size o.f the length clause, an, implicit pragma pack

fll beassumed on the recordtype. [f-the size of.the *impl t
pragm ,packed record type is stil greater than the specified,W ag, ....... Te pei stl
size-of the.length.clause, an :error will :be generated. (See also
Pragma Pack F.1,8 and Record Representation Clauses

"array :type: if thesizeof the unpacked array type is greatertiai the
size c-lause, expression, animplicit pa apack, Will, 'be
a.sumed ,on, thearray type.. If the-size of an implicit piagmaspze -expression,

pked- ,.array type is still :greater than the size epeso.. :.: :..:...,: , .:clause,, an-error will, be generated. :

,.S"ecification ,ofcollectionsize: T ORAGE. _IZE.

-The, effect.: of: the, specifcatioh of colectin. isze is that, a coniguous
areaoft -the required size .will be ,allocated- for the collection. If -an-
attempt ,to allocatean object within -the- collection requires more space
than, cutrently. :exists. in the collection, STORAGE.ERROR will 'be,
Sraised. Note tha t;this, space aclude, the header information.

.- Specification of storage fora-taSk activation:, T'ST)RAGE.iZE,

The, value specified by the length .clause- will be the total size of the
"page or .chunk" ,size (which is 5i2 words). The ,default -stack size for

eachdtk is .1028-words.

--Specification of smallfor a fixed point type: T'SMALL

The value of T'SMALL is restricted to composite powers of 2 and 5;.:: : .(e.g. 2, 5,1 0).

b. Enumeration Representation Olauses:

Values. must be in the range of M'IINJINT .. MAXJINT.

. rdecor'-representation-clause:

An alignment clause forces each record of the given type to be allocated at a
starting address that is a multiple of the valuc of the given expression.
Allowed alignment Value is 1 (SU aligned).

The range of bits specified lias the following restrictions: if the starting bit is
0, there is no limit on the value for the ending bit; if the starting bit is
greater than 0, then the ending bit must be less than or equal to 15.

Record compotien ts, ihcludi ig those gernerated iInplichtly by the corn piler.



,'o; 4ocatiqns are not ,given-by the represeitation-clause, are laid out by
.... theormpiler folowg all the components whose locations are given by the
,rpresentation-dluse. Such components of the invariant part of the record

Alleocated ,to follow the user-specified components of the invariant pa.rt,
,,aidsuch ,components, in any given variant part 'are allocated to follow the
. ..userspefed~omponents of, that.variant part.

T.hetual size of the :record object (including its, use as a component of a
record. o6 arry type) wilt always be a multiple of storage units (e.g 16,32,
S etc. bitS) .with padding- added to the end of the record, if necessary. User.

aspecified ranges mut contain at least the minimal number of bits required
trepresent -ibit- packed) object of the corresponding type; e.g. to represent
An integer type witha range of O..15, at least 4 bits must be specified in the
record representation specification range.

d; Addresclaiue: ,

Address claus esare allowed for objects (variable or constant) and for sub-
.programs to lhich a prag,|i iNTERFACE applies. Address clauses are not
allowed for packages or tasks. The interpretation of the value of an address

•clause is described in F.O.



4t

~,F. Ipiementaion-depe 0-ent Components
This sectionv describes the; cnventibhs, used, ror any implemntfiation-generated

nredenotihg~ Im ntondepefdenit omponients.

There,.,re no, implemeintation-generated names, denoting -Implementation-
dependent '(record), cmonents, althogh4 there Are, indeed, such c~omiets.

Hei~ hrei rocovntion (o possi bil1ityj) o 6f naming them and, therefore, -no
i~ytoofera-represent~ cqus fo uccomponefits.

Noe:RecOrd conta~ining dynamic-sied, comptoneints will continh (generally)
-uinarned, offset, componietsi Which, will "~point" 'to the dOyn~mic-sized copnents

~tre~te n~te eor.There is no Way- to specify the representation of sucdh
~cqmpqnenis;



Appedi F.IUeettion D, pendencis,

~ F.8&" Adrs ,Claue

v T.his -section deiscribes the interpretation- of, And restrictions upon expressions that

Theaddress speci*,d by the sipf lee.qpresslin f an ,address clause,

mo pl.ame u.tse,,at simple ,...expressionr;

shud~ea al o Sse.ah.Ades o example,

-for ABC tuseaytel~6m.Make-.Addres(.Group, Offet)

ttfiei.Addres-'As a, private', type. It is, recommended-- that a user utilize the rou-
tii, ,proV'ded in package, Systemn to-manipulate Address values. These routines
are inlined! to, ,ma e. the, use of, them, faster 'so 'that Unchecked-Convertion'
betweenv addresses .and acess- -typ~e isunncsay In 'fact, Tor -the Ekpanded,
MemorfyRTS,-- addretsssare represented' by '32' (rather -than 16) bits and-
,Unchedkid:..Converso is not a'1aiable, to convert~ between a 32 bit
S Y#Om.Addfes, an 1 bi 3cesvle

;An address clause mnay -be applied: to an object (variable or constant), to a subpro-
vgam, or to a-task entry. Itmay- -not.be ap'plied to a package or task.

-Whe6n an Adde'ess, clause is applied to an object, the address value wvill be inter-
prOeted as, an address in memory which will be used- foe all reads and updates of
the object. No storage space will be allocated for the object by the compiler (or
Ore-linktr).

When an address clause is applied to a subprogram, there must be a pragma
INTERFPACE associated with the subprogram to provide the body. No storage
space is alloca,,ed by the compiler and the PLACE command of the linker should
be-used to locate the interfaced unit where the address clause specified it to be.

For interrupt entries, the addresses of the 1750A interrupt table are used to
specify the intorrupt level which wvill call the entry.



SThis setio hdescr,i ay resti rictions on unchecked conVersions.

The souirce arnd tiaget,,must- both -be 9f a staticly sized, type -(other, than a discrimi-
Th~d rcor~ tpe)andboh# typs usthave- the. samhe static. size.

4



ppendx Iz7.,,-Mplemetatho'n iDepedcce

Thissecton escrbes rnpemeft~at 'n-eedent characteristics of the input-

The O4~s ~ t~oer~t wihou anopertin~syt~mandWithout exter-
nal /Odvies other jthani the console device wih suprsTextJO foe

STANARDJNPT, and TA ADOUPT The -predefined, exception
'USEE-RROR. will be:.raised if an attemipt is made to, open- any external- file or use



F T akng:
Ths deton,,,describes ile nttodependent characteristics of the tasking

Eynyhoug.i niinh.:pjogramq monpletes -and terminates (its dependent taik ,:if
az1; 49-n~ t~mntdteeAOqatlon. ofthe prga saWhole continues
uni ach tsk eedent upn- ai library unit packag e has, either termhinated or

~ ltrntie.Se RM9.(1)

4d61d#a statements' are limplemented for, the 1750A -target using the optional,
ti1~ir ref ,rdtp ~sier B., Timer-B: is also-used tosupport the,! ~ihetti on,

of Package;Calenidar..



r7%0 -a'i atter s

Thisseci-46 desrbes .othier ,irmpletrtationi-dependent chara~cteristics of the sys-

Wil[ not be providd

b;, Qtdr.,of, compilbtion~of generic bodies adsubnt LM1.:)
Bdy "and .subunits of generic must, be ia the same compilation as

thspcification. if instanitiatons,-precede them ,(see- AI-00257/02).


