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EXECUTIVE SUMMARY

This Validation Summary Report (VSR) surmnarizes the results and
conclusions of validation testing performed on the DACS-80x86, Version
4.2, using Version 1.9 of the Ada Compiler Validation Capability (ACVC).
The DACS-80x86 is hosted on a DEC MicroVAX II op, rating under MicroVMS,
Version 4.4. Programs processed by this compiler may be executed on a

FORCE CPU-386 VMEbus (bare microprocessor)

On-site testing was performed 15 Nov 1987 through 25 Nov 1987 at
Phoenix, Arizona, under the direction of the Software Standards
Validation Group, Institute for Computer Sciences and Technology,
National Bureau of Standards (AVF), according to Ada Validation
Organization (AVO) policies and procedures. At the time of testing,
version i.9 of the ACVC comprised 3122 tests of which 25 had been
withdrawn. Of the remaining tests, 411 were determined to be
inapplicable to this implementation. Results for processed Class A, C,

,V D, and E tests were examined for correct execution. Compilation listings
for Class B tests were analyzed for correct diagnosis of syntax and
semantic errors. Compilation and link results of Class L tests were

* analyzed for correct detection of errors. There were 411 of the
processed tests determined to be inapplicable. The remaining 2686 tests
were passed. The results of validation are summarized in the following
table:

RESULT CHAPTER TOTAL
2 3 4 5 6 7 8 9 10 11 12 13 14 __

Passed 187 489 549 247 166 98 140 326 135 36 232 3 78 2686

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

-napplicable 17 84 126 1 0 0 3 1 2 0 2 0 175 411

-: Withdrawn 2 13 2 0 0 1 2 0 0 0 2 1 2 25

*-*-TOTAL 206 586 677 248 166 99 145 327 137 36 236 4 255 3122

* The AVF concludes that these results demonstrate acceptable conformity
to ANSI/MIL-STD-1815A Ada.
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CHAPTER 1

INTRODUCTION

*" This Validation Summary Report -(VSR) describes the extent to which a
specific Ada compiler conforms to the Ada Standard, ANSI/MIL-STD-1815A.
This report explains all technical terms used within it and thoroughly
reports the results of testing this compiler using the Ada Compiler
Validation Capability (ACVC). An Ada compiler must be implemented
according to the Ada Standard, and any implementation-dependent f-atures
must conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented

* that is not in the Standard.

4 Even though all validated Ada compilers conform to the Ada Standard, it
must be understood that some differences do exist between
implementations. The Ada Standard permits some implementation
dependencies- -for example, the maximum length of identifiers or the
maximum values of integer types. Cther differences between compilers
result from the characteristics of particular operating systems,
hardware, or implementation strategies. All the dependencies observed
during the process of testing this compiler are given in this report.

This information in this report is derived from the test results
produced during validation testing. The validation process includes
submitting a suite of standardized tests, the ACVC, as inputs to an Ada
compiler and evaluating the results. The purpose of validating is to
ensare conformity of the compiler to the Ada Standard by testing that
the compiler properly implements legal language constructs and that it
identifies and rejects illegal language constructs. The testing also
identifies behavior that is implementation dependent but permitted by
the Ada Standard. Six classes of test are used. These tests are

0 designed to perform checks at compile time, at link time, and during
execution.

0
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1.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT

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

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

To attempt to identify any unsupported language constructs
required by the Ada Standard

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

A.

On-site testing was conducted from 15 Nov 1987 through 25 Nov 1987 at
Phoenix, Arizona.

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.S.C. #552). The results of this validation apply orly 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 compiler has no
nonconformities to the Ada Standard other than those presented. Copies
of this report are available to the public from:

le

Ada Information Clearinghouse

Ada Joint Program Office
* OUSDRE

The Pentagon, Rm 3D-139 (Fern Street)
Washington DC 20301-3081

or from:

* •Software Standards Validation Group

Institute for Computer Sciences and Technology
National Bureau of Standards
Building 225, Room A266
Gaithersburg, Maryland 20899

1-2
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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

1.3 REFERENCES

1. Reference Manual for the Ada Programming Language,
ANSI/MIL-STD-1815A, February 1983.

2. Ada Compiler Validation Procedures and Guidelines. Ada Joint
Program Office, 1 January 1987.

3. Ada compiler Validation Capability Implementers' Guide.
% SofTech, Inc., December 1986.

0

1.4 DEFINITION OF TERMS

ACVC The Ada Compiler Validation Capability. The set of Ada
programs that tests the conformity of an Ada compiler to

. the Ada programming language.

Ada Commentary An Ada Commentary contains all information relevant to
the point addressed by a comment on the Ada Standard.
These comments are given a unique identification number
having the form AI-ddddd.

Ada Standard ANSI/MIL-STD-1815A, February 1983.

Applicant The agency requesting validation.

AVF The Ada Validation Facility. In the context of this
report, the AVF is responsible for conducting compiler
validations according to established procedures.

AVO The Ada Validation Organization. In the context of
S •this, report, the AVO is responsible for establishing

procedures for compiler validations.

Compiler A processor for the Ada language. In the context of

• this report, a compiler is any language processor,

1-3
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including cross-compilers, translators, and

interpreters.

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

Host The computer on which the compiler resides.

Inapplicable An ACVC test that uses features of the language that a

test compiler is not required to support or may legitimately
support in a way other than the one expected by the
test.

Language The Language Maintenance Panel (LMP) is a committee
Maintenance established by the Ada Board to recommend

interpretations and Panel possible changes to the
%" ANSI/MIL-STD for Ada.

Passed test An ACVC test for which a compiler generates the expected

result.

* Target The computer for which a compiler generates code.

Test An Ada program that checks a compiler's conformity

regarding a particular feature or 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 comprise one or more files.

Withdrawn An ACVC test found to be incorrect and not used to check
test conformity to the Ada Standard. A test may be incorrect

'-:ruse it hs an invalid test objective, fails to meet
its test objective, or contains illegal or erroneous use

of the language.

1.5 ACVC TEST CLASSES

0 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 letter of a test name
identifies the class to which it belongs. Class A, C, D, and E tests

are executable, and special program units are used to report their
results during execution. Class B tests are expected to produce

• compilation errors. Class L tests are expected to produce link errors.

Class A tests check that legal Ada programs can be successfully compiled

and executed. However, no checks are performed during execution to see
if the test objective had been met. 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

1-4
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SAda compiler. A Class A test is passed if no errors are detected at
' compile time and the program executes to produce a PASSED message.

5,

Class B tests check that a compiler detects illegal language usage.
Class B tests are not executable. Each test in this class is compiled
and the resulting compilation listing is examined to verify that every

5' syntax or semantic error in the test is detected. A Class B test is
passed if every illegal construct that it contains is detect .' by the

compiler.

Class C tests check that legal Ada programs can be correctly compiled

and executed. Each Class C test is self-checking and produces a PASSED,
FAILED, or NOT APPLICABLE message indicating the result when it is
executed.

Class D tests check the compilation and execution capacities of a
compiler. Since there are no capacity requirements placed on a compiler
by the Ada Standard for some parameters--for example, the number of

S identifiers permitted in a compilation or the number of units in a
library--a compiler may refuse to compile a Class D test and still be a
conforming compiler. Therefore, if a Class D test fails to compile

* because the capacity of the compiler is exceeded, the test is classified
as inapplicable. If a Class D test compiles successfully, it is
self-checking and produces a PASSED or FAILED message during execution.

Each Class E test is self-checking and produces a NOT APPLICABLE,
PASSED, or FAILED message when it is compiled and executed. However,
the Ada Standard permits an implementation to reject programs containing
some features addressed by Class E tests during compilation. Therefore,
a Class E test is passed by a compiler if it is compiled successfully

.5.and executes to produce a PASSED message, or if it is rejected by the
compiler for an allowable reason.

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

attempted. A Class L test passes if it is rejected at link time--that
i an attempt to expcute the main program must generate an error
message before any declarations in the main program &r any units

*referenced by the main program are elaborated.

Two library units, the package REPORT and the procedure CHECK FILE,
support the self-checking features of the executable tests. The package
REPORT provides the mechanism by which executable tests report PASSED,

- FAILED, or NOT APPLICABLE results. It 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 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
these units is checked by a set of executable tests. These tests
produce messages that are examined to verify that the units are

1-5
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r. erating correctly. If these units are not operating correctly, then
the validation is not attempted.

The text of the tests in the ACVC follow conventions that are intended
to ensure that the tests are reasonably portable without modification.

For example, the tests make use of only the basic set of 55 characters,
contain lines with a maximum length of 72 characters, use small numeric
values, and place features that may not be supported by all
implementations in separate tests. However, some tests contain values

that require the test to be customized according to
implementation-specific values--for example, an illegal file name. A
list of the values used for this validation is provided in Appendix C.

A compiler must correctly process each of the tests in the suite and

demonstrate conformity to the Ada Standard by either meeting the pass
criteria given for the test or by showing that the test is inapplicable
to the implementation. The applicability of a test to an implementation

* '", is considered each time the implementation is validated. A test that is

inapplicable for one validation is not necessarily inapplicable for a
subsequent validation. Any test that was determined to contain an

illegal language construct or an erroneous language construct is
* withdrawn from the ACVC and, therefore, is not used in testing a

compiler. The tests withdrawn at the time of validation are given ir

Appendix D.

1-6
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CHAPTER 2

CONFIGURATION INFORMATION

2.1 CONFIGURATION TESTED

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

Compiler: DACS-80x86, Version 4.2

ACVC Version: 1.9

Certificate Number: 871125S1.09004

Host Computer:

Machine: DEC MicroVAX II

Operating System: MicroVMS
Version 4.4

Memory Size: 16 Mb RAM

Target Computer:

Machine: Memory Size: Operating System:
" FORCE CPU-386 VMEbus 2MB memory (bare microprocessor)

'l" The disk system and other hardware components:

1 445 Mb disk drive
16 terminal ports
1 1600/6250 magnetic tape drive

1 tk50 cartridge tape drive

1 240 cps LA210 printer
1 300 dpi laser printer

Communications Network:

Intel 121CE (in-circuit emulator) to allow dynamic loading of

test programs

2-1
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Compaq 286 AT (12MHz) to host the 121CE
IMb RAM
30 Mb hard disk drive
1.2 Mb read/write floppy drive

Thin-Wire Ethernet LAN between the MicroVAX and the PC to allow
transfer of executable programs
DESTAA ThinWire Ethernet Station Adaptor
lransceiver cable for DEQNA --> PC connection

,' 3COM board for Ethernet --> PC connection

DECnet-VAX running on MicroVAX II
DECnet-DOS running on PC

2.2 IMPLEMENTATION CHARACTERISTICS

One of the purposes of validating compilers is to determine the behavior
of a compiler in those areas of the Ada Standard that permit
implementations to differ. Class D and E tests specifically check for

* such implementation differences. However, tests in other classes also
characterize an implementation. The tests demonstrate the following
characteristics:

- Capacities.

The compiler capacity is exceeded by block statements nested to
65 levels. The compiler correctly processes tests containing
loop statements nested to 65 levels, block statements nested
to 65 levels, and recursive procedures separately compiled as
subunits nested to 17 levels. It correctly processes a
compilation containing 723 variables in the same declarative
part. (See test D55A03A. .H (8 tests), D56001B, D64005E. .G (3
tests), and D29002K.)

- Universal integer calculations.

An implementation is allowed to reject universal integer
calculaticns having values that exceed SYSTEM.MAX INT. This
implementation processes 64 bit integer calculations. (See
tests D4AO02A, D4AO02B, D4AO04A, and D4AO04B.)

- Predefined types.

This implementation supports the additional predefined types
SHORT INTEGER, LONG INTEGER, and LONG FLOAT in the package
STANDARD. (See tests B86001C and B86001D.)

2-2
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Based literals.

An implementation is allowed to reject a based literal with a
value exceeding SYSTEN.MAX INT during compilation, or it may
raise NUMERIC ERROR or CONSTRAINT ERROR during execution. This

- implementation raises NUMERICERROR during execution. (See
test E24101A.)

- Expression evaluation.

Apparently all default initialization expressions or record
components are evaluated before any value is checked to belong
to a component's subtype. (See test C32117A.)

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

This implementation uses no extra bits for extra precision.
This implementation uses all extra bits for extra range. (See
test C35903A.)

Apparently NUMERICERROR is raised when an integer literal
operand in a comparison or membership test is outside the range
of the base type. (See test C45232A.)

Apparently NUMERICERROR is raised when a literal operand in a
fixed point comparison or membership test is outside the range
of the base type. (See test C45252A.)

N

Apparently underflow is gradual. (See tests C45524A..Z.)

- Rounding.

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

The method used for rounding to longest integer is apparently
round to even. (See tests C46012A..Z.)

The method used for rounding to integer in static universal
real expressions is apparently round away from zero. (See test
4AO14A.)

Array types.

An implementation is allowed to raise NUMERICERROR or
CONSTRAINTERROR for an array having a 'LENGTH that exceeds
STANDARD.INTEGER'LAST and/or SYSTEM.MAX INT. For this
implementation:

2-3



Declaration of an array type or subtype declaration with more
than SYSTEM.MAXINT components raises NUMERICERROR (See test
C36003A.)

NUMERICERROR is raised when 'LENGTH is applied to an array
type with INTEGER'LAST + 2 components. NUMERIC ERROR is raised
when an array type with INTEGER'LAST + 2 components is

declared. (See test C36202A.)

NUMERIC ERROR is raised when 'LENGTH is applied to an array type
with SYSTEM.MAX INT + 2 components. NUMERIC ERROR is raised
when an array type with SYSTEM.MAXINT + 2 components is

declared. (See test C36202B.)

A packed BOOLEAN array having a 'LENGTH exceeding INTEGER'LAST
raises NUMERIC ERROR when the array objects are declared

(See test C52103X.)

%0 A packed two-dimensional BOOLEAN array with more than
INTEGER'LAST components raises NTMERICERROR when the array type
is declared. (See test C52104Y.)

' " A null array with one dimension of length greater than
INTEGER'LAST may raise NUMERIC ERROR or CONSTRAINT ERROR either
when declared or assigned. Alternatively, an implementation may
accept the declaration. However, lengths must match in array
slice assignments. This implementation raises NUMERICERROR

when the array type is declared. (See test E52103Y.)

In assigning one-dimensional array types, the axpression
appears to be evaluated in its entirety before CONSTRAINTERROR
is raised when checking whether the expression's subtype is
compatible with the target's subtype. In assigning
two-dimensional array types, the expression does not appear to

*-.-be evaluated in its entirety before CONSTRAINTERROR is raised

when checking whether the expression's subtype is compatible

with the target's subtype. (See test C52013A.)

- Discriminated types.

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

0
In assigning record types with disciminants, the expression
appears to be evaluated in its entirety before CONSTRAINTERROR
is raised when checking whether the expression's subtype is
compatible with the target's subtype. (See test C52013A.)

2-4
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- Aggregates.

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

In the evaluation of an aggregate containing subaggregates,
not all choices are evaluated before being checked for

identical bounds. (See test E43212B.)

All choices are evaluated before CONSTRAINT ERROR is raised if
a bound in a nonnull range of a nonnull aggregate does not
belong to an index subtype. (See test E43211B.)

- Representation clauses.

The Ada Standard does not require an implementation to support
representation clauses. If a representation clause is not
supported, then the implementation must reject it.

Enumeration representation clauses containing noncontiguous
values for enumeration types other than character and boolean
types are supported. (See tests C355021. .J, C35502M. .N, and

A39005F.)

Enumeration representation clauses containing noncontiguous
values for character types are supported. (See tests
C355071 .J, C35507M. .N, and C55BI6A.)

Enumeration representation clauses for boolean types containing
representational values other than (FALSE -> 0, TRUE -> 1) are
not supported. (See tests C355081..J and C35508M..N.)

Length clauses with SIZE specifications for enumeration types
are supported. (See test A39005B.)

Length clauses with STORAGESIZE specifications for access types
are supported. (See test A39005C.)

Length clauses with STORAGE_SIZE specifications for task types
are supported. (See tests A39005D and C87B62D.)

Length clauses with SMALL specifications are not supported.
(See tests A39005E and C87B62C.)

Record representation clauses are not supported. (See test

A39005G.)

Length clauses with SIZE specifications for derived integer
* types are not supported. (See test C87B62A.)

2-5
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- Pragmas.

The pragma INLINE is supported for procedures. The pragma
INLINE is supported for functions. (See tests LA.3004A,
LA3004B, EA3004C, EA3004D, CA3004E, and CA3004F.)

Input/output.

The package SEQUENTIAL _O cannot be instantiated with
unconstrained array types and record types with discriminants
without defaults. (See tests EE2201D, and EE2201E.)

The package DIRECT_10 cannot be instantiated with unconstrained
array types and record types with discriminants without
defaults. (See tests EE2401D, and EE2401G.)

There are no strings which are illegal external file names for
SEQUENTIAL_10 and DIRECT_10. (See tests CE2102C and CE2102H.))

* The director, AJPO, has determined (AI-00332) that every call
to OPEN and CREATE must raise USEERROR or NAMEERROR if file

* input/output is not supported. This implementation exhibits
this behavior for SEQUENTIALIO. (See tests CE2102D and

CE2lO2E.)

The director, AJPO, has determined (AI-00332) that every call

to OPEN and CREATE must raise USE ERROR or NAME ERROR if file
input/output is not supported. This implementation exhibits
this behavior for DIRECTIO. (See tests CE2102F, CE21021, and
CE2102J.)

The director, AJPO, has determined (AI-00332) that every call
to OPEN and CREATE must raise USEERROR or NAMEERROR if file
input/output is not supported. This implementation exhibits
this behavior for SEQUENTIAL 10, and DIRECT 10. (See tests
CE2102G and CE2102K.)

* The director, AJPO, has determined (AI-00332) that every call
- to OPEN and CREATE must raise USE ERROR or NAME ERROR if file

input/output is not supported. This implementation exhibits
this behavior for SEQUENTIAL 10, and DIRECT 10. (See tests
CE2106A and CE2106B.)

* The director, AJPO, has determined (AI-00332) that every call
to OPEN and CREATE must raise USEERROR or NAMEERROR if file

*"S input/output is not supported. This implementation exhibits

this behavior for SEQUENTIALIO. (See test CE2208B.)

The director, AJPO, has determined (AI-00332) that every call
0 to OPEN and CREATE must raise USE ERROR or NAME ERROR if file

2-6
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input/output is not supported. This implementation exhibits
this behavior for TEXT_10. (See test EE3102C.)

The director, AJPO, has determined (AI-00332) that every call
to OPEN and CREATE must raise USEERROR or NAME ERROR if file

V input/output is not supported. This implementation exhibits
this behavior for TEXT 10. (See tests CE211OB, CE2111D,
CE3111A..E (5 tests), CE3114B, and CE3115A.)

The director, AJPO, has determined (AI-00332) that every call
to OPEN and CREATE must raise USEERROR or NAME ERROR if file
input/output is not supported. This implementation exhibits
this behavior for SEQUENTIAL_10, and DIRECTIO. (See tests
CE21O7A..D (4 tests) and CE2111D.)

The director, AJPO, has determined (AI-00332) that every call
to OPEN and CREATE must raise USE ERROR or NAME ERROR if file
input/output is not supported. This implementation exhibits

this behavior for DIRECTIO. (See tests CE2107E. .I (5 tests)
and CE2111H.)

0 The director, AJPO, has determined (AI-00332) that every call
to OPEN and CREATE must raise USEERROR or NAMEERROR if file
input/output is no supported. This implementation exhibits
this behavior for SEQUENTIALIO, DIRECTIO, and TEXTIO. (See

test CE2110B.)

The director, AJPO, has determined (AI-00332) that every call

to OPEN and CREATE must raise USEERROR or NAMEERROR if file
input/output is not supported. This implementation exhibits
this behavior for SEQUENTIAL_10, and DIRECTIO. (See tests

CE2108A and CE2108C.)

- Generics.

Generic subprogram declarations and bodies can compiled in

separate compilations. (See test CAI012A.)

S Generic package declarations and bodies can be compiled in
separate compilations so long as no instantiations of those
units precede the bodies. This compiler requires that a generic

unit's body be compiled prior to instantiation, and so the unit
containing the instantiations is rejected. (See tests CA2009C,
BC3204C, and BC3205D.)

Generic unit bodies and their subunits can be compiled in

separate compilations. (See test CA3OllA.)

,
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CHAPTER 3

TEST INFORMATION

3.1 TEST RESULTS

At the time of testing, version 1.9 of the ACVC comprised 3122 tests of
which 25 had been withdrawn. Of the remaining tests, 411 were
determined to be inapplicabla to this implementation. Not all of the
inapplicable tests were processed during testing; 201 executable tests
that use floating-point precision exceeding that supported by the
implementation were not processed. Modifications to the code,
processing, or grading for 77 test files were required to successfully
demonstrate the test objective. (See section 3.6.)

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

3.2 SUMMARY OF TEST RESULTS BY CLASS

RESULT TEST CLASS TOTAL

' A B C D E L

Passed 108 1047 1451 16 13 46 2686

Failed 0 0 0 0 0 0 0

Inapplicable 2 4 399 1 5 0 411

* Withdrawn 3 2 19 0 1 0 25

TOTAL 113 1053 1874 17 19 46 3122

3-1

%
0%



.aw w VWVW - V-Wur 4..tlJWlII Wjj I.- K-.W .3 w - a -X- p ' riwu.p lrx~rr ~r .r0

V. 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 187 489 549 247 166 98 140 326 135 36 232 3 78 2686

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

Inapplicable 17 84126 1 0 0 3 1 2 0 2 0175 411

Withdrawn 2 13 2 0 0 1 2 0 0 0 2 1 2 25

TOTAL 206 586 677 248 166 99 145 327 137 36 236 4 255 3122

3.4 WITHDRAWN TESTS

S The following 25 tests were withdrawn from ACVC Version 1.9 at the time
of this validation:

B28003A E28005C C34004A C35502P A35902C C35904A
C35AO3E C35A03R C37213H C37213J C37215C C37215E
C37215G C37215H C38102C C41402A C45614C A74106C
C85018B C87BO4B CC1311B BC3105A ADIAOIA CE2401H

- . CE3208A

/, 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 Lime 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, 411
test were inapplicable for the reasons indicated:

0241131. .K (3 tests) were rejected because they contain declarations
0 that exceed MAX IN LEN (126 characters)

C34007A, C34007D, C34007G, C34007M, C34007P, C34007S these tests
contain the application of the attribute STORAGESIZE to access types
for which no corresponding STORAGE SIZE length clause has been provided;
this compiler rejects such an application. The AVO accepted this
behavior because the Ada standard is not clear on h-. ... h a :i-iuation
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should be treated; the matter will be discussed by the language
maintenance body.

C35508I..J (2 tests) and C35508M..N (2 tests) uise enumeration
4 representation clauses for boolean types containing representational

values other than (FALSE -> 0, TRUE -> 1). These clauses are not
supported by this compiler.

C35702A uses SHORTFLOAT which is not supported by this implementation.

A39005E and C87B62C use length clauses with SMALL specifications which

are not supported by this implementation.

A39005G uses a record representation clause which is not supported by

this compiler.

C45231D checks that relational and membership operations yield correct
results for predefined types. This implementation supports only

INTEGER, LONGINTEGER, FLOAT, and LONGFLOAT.

C45531M, C45531N, C45532M, and C45532N use fine 48 bit fixed point base

0types which are not supported by this compiler.

C455310, C45531P, C455320, and C45532P use coarse 48 bit fixed point
base types which are not supported by this compiler.

C4AO13B uses a static value that is outside the range of the most
accurate floating point base type. The declaration was rejected at

compile time.

D56001B uses 65 levels of block nesting which exceeds the capacity of
the compiler.

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

C87B62B this test contains the application of the attribute STORAGE SIZE

" to access types for which no corresponding STORAGESIZE length clause
has been provided; this compiler rejects such an application. The AVO
accepted this behavior because the Ada standard is not clear on how such

4. a situation shoui be treated; the matter will be discussed by the
language maintenance body.

0C96005B requires the range of type DURATION to be different from those
* of its base type; in this implementation they are the same.

CA2009F compiles generic subprogram declarations and bodies in separate
4- compilations; the compilation occurs following a compilation that

contains instantiations of those units. This compiler requires that a
generic unit's body be compiled prior to instantiation, and so the unit

0 containing the instantiations is rejected.

* J*3-3
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CA2009C, BG3204C, and BC3205D compile generic package specifications and
bodies in separate compilations. This compiler requires that generic
package specifications and bodies be in a single compilation.

EE2201D and EE2201E use instantiations of package SEQUENTIALTO1 with
unconstrained array types and record types having discriminants without
defaults. These instantiations are rejected by this compiler.

EE2401D and EE2401G use instantiations of package DIRECT_10 with
unconstrained array types and record types having discriminants without
defaults. These instantiations are rejected by this compiler.

The following 169 tests are inapplicable because sequential, text, and
direct access files are not supported. The proper exception is raised
by an attempt to create or open a sequential, text, or direct access
file.

CE2104A .D(4) GE2105A. .B(2) CE2lO6A. .B(2) CE2107A. .1(9)
CE2lO8A. .D(4) CE2lO9A. .C(3) CE2llOA. .G(3) GE21llA. .E(5)
CE2lllG. .1-(2) CE2ll5A. .B(2) CE22OlA. .C(3) GE22OlF. .G(2)

*CE2204A.. B(2) CE2208B CE2210A CE2401A. .C(3)
CE2401E. .F(3) CE2404A CE2405B CE2406A
CE2407A CE2408A CE2409A CE2410A
CE2411A CE3102B EE3102C CE3103A
CE3104A CE3107A CE3108A. .B(2) CE3109A
CE311OA GE3lllA. .E(5) CE3ll2A. .B(2) CE3ll4A. .B(2)
CE3115A CE3203A CE3301A. .C(3) CE3302A
CE3305A CE3402A. .D(4) CE3403A. .C(3) GE3403E. .F(2)
GE3404A. . (3) CE3405A. .D(4) CE3406A. .D(4) CE3407A. .C(3)
CE3408A. .C(3) CE3409A CE3409G. .F(4) CE3410A
CE3410C. .F(4) CE3411A CE3412A CE3413A
CE3413C GE3602A. .D(4) CE3603A CE3604A
CE3605A. .E(5) CE3606A. .B(2) CE3704A. .B(2) GE3704D. .F(3)
GE3704M. .0(3) CE3706D CE3706F CE3804A. .E(5)
CE3804G CE3804I CE3804K CE3804M
GE38O5A. .B(2) CE3806A CE3806D. .E(2) CE3905A. .C(3)
CE3905L CE3906A. . (3) CE3906E. .F(2)

0 CE2102C uses a string which is illegal as an external file name for
SEQUENTIAL_10. No illegal file names exist.

- .CE2102H uses a string which is illegal as an external file name for
DIRECT_10. No illegal file names exist.

The following 201 tests require a floating-point accuracy that exceeds
the maximum of 15 digits supported by this implementation:

C24113L. .Y (14 tests) C35705L. .Y (14 tests)
C35706L. .Y (14 tests) C35707L. .Y (14 tests)
C35708L. .Y (14 tests) C35802L. .Z (15 tests)

0 C45241L. .Y (14 tests) C45321L. .Y (14 tests)
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C45421L. .Y (14 tests) C45521L. .Z (15 tests)
C45524L..Z (15 tests) C45621L..Z (15 tests)
C45641L. Y (14 tests) C46012L. Z (15 tests)

* 3.6 TEST, PROCESSING, AND EVALUATION MODIFICATIONS

It is expected that some tests will require modifications of code,

processing, or evaluation in order to compensate for legitimate
implementation behavior. Modifications are made with the approval of
the AVO, and are made in cases where legitimate implementation behavior
prevents the successful completion of an (otherwise) applicable test.
Examples of such modifications include: adding a length clause to alter
the default size of a collection; splittirg a Class B test into
sub-tests so that all errors are detected; and confirming that messages
produced by an executable test demonstrate conforming behavior that
wasn't anticipated by the test (such as raising one exception instead of
another).

Modifications were required for 75 Class B tests, and 2 Class C tests.

The following Class B test files were split because syntax errors at one
point resulted in the compiler not detecting other errors in the test:

B22003A B26001A B26002A B26005A
B28001D B28003A B29001A B2AO03A
B2AO03B B2AO03C B33301A B35101A
B37106A B37301B B37302A B38003A
B38003B B38009A B38009B B51OOIA
B53009A B54AOlC B55AOlA B61001C
B61001D B61001E B61OOIF B61001H
B610011 B61001M B61001R B61001S

B61001W B67001A B67001C B67001D
• B91001A B91002A B91002B B91002C

B91002D B91002E B91002F B91002G
B91002H B910021 B91002J B91002K
B91002L B95030A B95061A B95061F
B95061G B95077A B97101A B97101E

B97102A B97103E B97104G BA11OIBOM
BAl1OlBl BAIIOlB2 BAII01B3 BAII01B4

BC1OAEB BC11O9A BC1109C BC1109D
BC1202A BC1202B BC1202E BC1202F
BC1202G BC2001D BC200IE

The following executable tests were split because the resulting

programs were too large to be executed:

C35A06N CC1221A
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The following paragraphs describe changes to the "normal" testing
routines used during the ACVC on-site validation.

G4AOl2B checks that CONTSTRAINTERROR is raised for 0.0 ** (-1) or any
other negative exponent value. This implementation raises NUMERIC ERROR

I. instead of CONSTRAINTERROR as permitted by LRM 4.5.5 (12) and 11.6
(7). This test was modified by the addition of exception handlers for
NUMERIC ERROR and the modified test was passed. The test was run
without modification and the test reported that the wrong exception was
raised. The AVO ruled that either behavior (wrong exception or PASSED)
is acceptable.

When D64005GOM was executed under the conditions of the RTS and basic
Ada library units being pre-loaded into the low memory of each,
D64005GOM raised STORAGEERROR. Upon further examination, it was
recognized that D64005GOM produced this test result because of the run-
time configuracion. D64005GOM was relinked with the RunTime System and
Ada root library; when executed, D64005GOM reported PASSED. The
difference between the handling of D64005GOM and the other tests was
that the pre-load scheme described above used the concept that all tests
could fit into a template in memory, i.e., memory was allocated for

S., application program, stack area, heap area, etc. D64005GOM required
more stack area than the other tests; it did not fit into the common
template. The reserve stack area was expanded from 100 to 400 words and
the main program segment size was increased from 24,000 words to 37,767

- words.

All B tests were compiled on the DEC MicroVAX II host machine but were
not downloaded to any target board. All L tests were compiled and
linked on the DEC MicroVAX II host machine but were not downloaded to
any target board. All applicable A, C, E, and F tests were compiled
and linked on the DEC MicroVAX II host machine and were downloaded to
each target board as described above.

Because the communication network temporarily failed and the on-site
scheduled validation time had been reached (nearly one and one-half
weeks), the validation of FORCE CPU-386 VMEbus (bare microprocessor)
which had been started but which had not completed at the time of the
scheduled validation departure were not completed on-site. DDC-I, Inc.
agreed to mailed the test results with a statement stating that all
procedures agreed to and which were used during the on-site validation
were continued and used during the final completion of the target board.rI. 3.7 ADDITIONAL TESTING INFORMATION

0 3.7.1 Prevalidation

Prior to validation, a set of test results for ACVC Version 1.9 produced
by the DACS-80x86 was submitted to the AVF by the applicant for review.
Analysis of these results demonstrated that the compiler successfully
passed all applicable tests, and the compiler exhibited the expected0
behavior on all inapplicable tests.
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3.7.2 Test Method

%Testing of the DACS-80x86 using ACVC Version 1.9 was conducted on-site

by a validation team from the AVF. The configuration consisted of a
DEC MicroVAX II host operating under MicroVMS, Version 4.4, and the

targets of;

FORCE CPU-386 VMEbus (bare microprocessor)

The host and target computers were linked via
Intel I ICE (in-circuit emulator) to allow dynamic loading of

Ptest programs

Compaq 286 AT (12MHz) to host the 12ICE

1Mb RAM
30 Mb hard disk drive
1.2 Mb read/write floppy drive

* Thin-Wire Ethernet LAN between the MicroVAX and the PC to allow

transfer of executable programs
DESTAA ThinWire Ethernet Station Adaptor

*- Transceiver cable for DEQNA --> PC connection

3COM board for Ethernet --> PC connection

DECnet-VAX runnirg on MicroVAX II
DECnet-DOS running on PC.

A magnetic tape containing all tests except for withdrawn tests and
tests requiring unsupported floating-point precision was taken on-site
by the validation team for processing. Tests that make use of

implementation-specific values were customized before being written to
the magnetic tape. Tests requiring modifications during the

prevalidation testing were included in their modified form on the
magnetic tape. The contents of the magnetic tape were loaded directly

onto the host computer.

After the test files were loaded to disk, the full set of tests was
* compiled and linked on the DEC MicroVAX II, and all executable tests

were linked and run on the:

FORCE CPU-386 VMEbus Kbare microprocessor)

Object files were linked on the host computer, and executable images
* were transferred to the target computer via the communications network

described above. DDC-I, Inc. pre-loaded the run-time system (RTS) and

the basic Ada library units into each Lirget board. This pre-loading
allowed DDC-I, Inc. to link and load only the code generated for each

ACVC test case (except for D64005GOM; see comment about this test

below), without linking the actual RTS code into each loadable image.

* An assembly file was automatically created from the operating system
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location map that mapped the entry points to these known locations.

This file was assembled and linked with each ACVC test. The RTS and

basic Ada library units were loaded into low memory on each target board

before any tests were executed; each ACVC test was then loaded into a

higher part of memory and executed (except for D64005GOM; see comment

about this test below). The RTS and the basic Ada library units

remained resident in each target board memory during the entire

'. execution of all ACVC tests. Results were printed from the host

computer. with results being transferred to the host computer via the

communications network.

The compiler was tested using command scripts provided by DDC-I, Inc.

- and reviewed by the validation team. The compiler was tested using all

default (option/switch) settings.

Tests were compiled, linked, and executed as appropriate using a single

host computer and a single target computer. Test output, compilation

listings, and job logs were captured on magnetic tape and archived at

the AVF.

3.7.3 Test Site

The validation team arrived at Phoenix, Arizona on 15 Nov 1987, and

departed after testing was completed on 23 Nov 1987.
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DEC.tPRATION OF CONFCRAN(E

q ,4 Ccupiler In !ementor" DDC-I, Inc.

Ada Validation Facility:
Software Standards and Validation Group
Institute for Coaputer Sciences and Technology
National Bureau of Standards
Building 225, Rcn A266
Gaithersburg, Maryland 20899

Ada Cmripiler Validation Capability (ACYC) Version: 1.9

Base Confiouration

Base Cc~iler Name: DACS-8Ox86, Version: 4.2
Host Arcitecture ISA: DEC MicroVAX II OS&VER #: Micr-oVMS, Version 4.4

Target Architecture ISA: OS&VR :

Force ZJ-386/VmE Bus

Inplementor's Declaration

I, the undersigned, representirn DDC-I, Inc., have imlemented no deliberate
extensions to the Ada Language Standard ANSI,,jMIL-STD-1815A in the
ccripiler(s) listed in this declaration. I declare that DDC-I, Inc. is the
licensor of record of the Ada language copiler(s) listed above and, as
su1ch, is res-nsible for maintaining said ccariler(s) in conformance to
ANSI/M!L-STD-1815A. All ce_-rtificates and regislations for Ada language
c.- ccmiler(s) listed in this declaration shall be made only in the licenser's
nam e.

I

Datea:
CDC-, .nc.
Lee Silver-t-rn, V.P. Sales and Marketing

"4Aa is a registered tademark of the Uited States Gcve-.rnt
(ada Joint Pr ram Office)
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Licensor' s Declaration

I, the undersigned, representing DDC-I, Inc., take full responsibility for
iLplementatlon and maintenance of the Ada compiler(s) listed above, ard
agree to the public disclosure of the final Validation Summary Report. I
further agree to continue to comply with the Ada traderark policy, as
defined by the Ada Joint Prcgrarn Office. I declare that all of the Ada
language compilers listed, and their host/target performance are in
compliance with the Ada Language Standard ANSI/MIL-STD-1815A.

. D Date:-
DDC-I, Inc.
1Lee Silverl-horn, V.P. Sales and Marketing
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APPENDIX B

APPENDIX F OF THE Ada STANDARD

The only allowed implementation dependencies correspond to
implementation-dependent pragmas, to certain machine-dependent
conventions as mentioned in chapter 13 of MIL-STD-1815A, and to
certain allowed restrictions on representation clauses. The
implementation-dependent characteristics of the DACS-80x86, Version 4.2,
are described in the following sections which discuss topics in
Appendix F of the Ada Language Reference Manual (ANSI/MIL-STD-1815A)..
Implementation-specific portions of the package STANDARD are also

included in this appendix.

* package STANDARD is

type INTEGER is range -32_768 .. 32_767;
type SHORT INTEGER is range -128 .. 127;
type LONGINTEGER is range -2_147_483_648 .. 2_147_483_647;

type FLOAT is digits 6 range
-3.40282366920938E38 .. 3.40282366920938E38;

type LONGFLOAT is digits 15 range
-1.7976931348623157E308 .. 1.7976931348623157E308;

type DURATION is delta 2#1.OtE-14 range -131_072.0 .. 131_071.0;

-"p

end STANDARD;

APPENDIX F OF THE Ada STANDARD
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C- APPENDIX F
IMPLEMENTATION-DEPENDENT CHARACTERISTZCS

This appendix describes the implementation-dependent
characteristics of DACS-8OX863 as required in Appendix F of the
Ada Reference Manual (ANSI/MIL-STD-1815A).

SF.1 Implementation-Dependent Pragmas

This section describes all implementation defined pragmas.

F.I.1 Praqma INTERFACE SPELLING

Thi.s pragma allows an Ada program to call a non-Ada program whose
* name contains characters that would be an invalid Ada subprogram

identifier. This pragma must be used in conjunction with pragmaN

INTERFACE, i.e., pragma INTERFACE must be specified for the non-
Ada subprogram name prior to using pragma INTERFACE SPELLING.

The pragma has the format:

pragma INTERFACE SPELLING (subprogram name,
string literal);

where the subprogram name is that of one previously given in
pragma INTERFACE and the string literal is the exact spelling. *of
the interfaced subprogram in its native language. This pragma is

. only required when the subprogram name contains invalid
characters for Ada identifiers.

Example:

* function RTSGetDataSegment return Integer;

pragma INTERFACE (ASM86, RTS GetDataSegment);
pragma INTERFACE SPELLING (RTS GetDataSegment,I- "RlSMGS?GetDataSegment");
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F.I.2 Praoma INTERRUPT HANDLER

This pragma will cause the compiler to generate fast interrupt
handler entries instead of the normal task calls for the
entries in the task in which it is specified. It has the
format:

pragma INTERRUPTHANDLER;

The pragma must appear as the the first thing in the
specification of the task object. See section F.6.2 for more
details and restrictions on specifying address clauses for task
entries.

F.1.3 Pragma LT STACK SPACE
- This pragma sets the size of a library task stack segment.

[* The pragma has the format:

pragma LTSTACKSPACE (T, N);

where T denotes either a task object or task type and N
designates the size of the library task stack segment in words.

The library task's stack segment defaults to the size of the
library task stack. The size of the library task stack is
normally specified via the representation clause

* for T'SITORAGESIZE use N;

The size of the library task stack segment determines how many
tasks can be created which are nested within the library task.

All tasks created within a library task will have their stacks
allocated from the same segment as the library task stack.
Thus, pragma LT STACKSPACE must be specified to reserve space
within the library task stack segment so that nested tasks'
stacks may be allocated.

The following restrictions are places on the use of
t;:4 LTSTACKSPACE--:

1) It must be used only for library tasks.

2) It must be placed immediately after the task object or
type name declaration.

* 3) The li-rarv task stack segment size (N) must be greater
than or equal to the library task stack size.

.
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F.2 Implementation-Dependent Attributes

No implementation-dependent attributes are defined.

F.3 Package SYSTEM

The specification of the package SYSTEM:

package System is

type Word is new Integer;
type LongWord is new Long_Integer;

type UnsignedWord is range 0..65535;
for UnsignedWord'SIZE use 16;

subtype Segmentld is UnsignedWord;

type Address is record
offset : UnsignedWord;
segment : Segmentld;

end record;.

subtype Priority is Word range 0. .31;

type Name is (iAPX86, iAPX186);

SystemName : constant Name iAPX186;
Storage Unit : constant := 16;
Memory_Size : constant : 1 048 576;
Minn : constant -2 147 483 647-.;
MaxInt constant : - 2147_483_647;
MaxDigits constant 15;
MaxMantissa : constant - 31;

V. Fine Delta : constant :- 2.0 / MAX INT;
Tick : constant - 0.000_000_125;

0 type InterfaceLanguage is (PLM36, ASM86);

type ExceationId is record
unitnumber : UnsignedWord;
unique_number : UnsignedWord;

Send record;

type TaskValue is new Integer;
type AccTaskValue is access TaskValue;

0-:h
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type Semaphore is
record

counter : UnsignedWord;
first : TaskValue;
last : TaskValue;

end record;

InitSemaphore constant Semaphore'(l, 0, 0);

end SYSTEM;

F.4 Representation Clauses

In general, no representation clauses may be given for a
derived type. The representation clauses that are accepted for
non-derived types are described in the following subsections.

w

F.4.1 Length Clause

Some remarks on implementation dependent behavior of length
clauses are necessary:

- When using the SIZE attribute for discrete types, the
maximum value that can be specified is 16 bits.

- Using the STORAGE SIZE attribute for a collection will set
an upper limit on the total size of objects allocated in.
this collection. If further allocation is attempted, the
exception STORAGEERROR is raised.

- When STORAGE SIZE is specified in a length clause for a
task, the process stack area will be of the specified size.
The process stack area will be allocated inside the
"standard" stack segment.

F.4.2 Enumeration Representation Clause

Enumeration representation clauses may specify representations
in the range of INTEGER'FIRST + 1..INTEGER'LAST - i.
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F.4.3 Record Representation Clauses

When representation clauses are applied to records the
following restrictions are imposed:

- the component type is a discrete type different from
LONGINTEGER

- the component type is an array with a discrete element
type different from LONGINTEGER

- the storage unit is 16 bits

- a record occupies an integral number of storage units

- a record may take up a maximum of 32K storage units

- a component must be specified with its proper size (in
bits), regardless of whether the component is an array or
not.

- if a non-array component has a size which equals or
exceeds one storage unit (16 bits) the component must
start on a storage unit boundary, i.e. the component must
be specified as:

component at N range 0. .16 * M - 1;

where N specifies the relative storage urit number
(0,1,...) from the beginning of the record, and M the
required number of storage units (1,2,...)

- the elements in an array component should always be wholly
contained in one storage unit

- f a component has a size which is less than cne
storage unit, it must be wholly contained within a single

*"[ storage unit:

component at N range X Y;

where N is as in previous paragraph, and 0 <= X <= Y <= 15

When dealing with PACKED ARRAY the following should be noted:

- the elements of the array are packed into 1,2,4 or 8 bits

f the record type contains -omponents which are not covered by
a component clause, they are allocated consecutively after the

* component with the value. Allocation of a record component
without a comconent clause is always aligned on a storage unit
boundary. Holes created because of component clauses are not
otherwise utilized by the compiler.
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F.4.3.1 Al!ignent Clauses

Alignment clauses for records are implemented with the
following characteristics:

- If the declaration of the record type is done at the
outermost level in a library package, any alignment is
accepted.

- If the record declaration is done at a given static
level (higher than the outermost library level, i.e.,
the permanent area), only word alignments are accepted.

- Any record object declared at the outermost level in a
library package will be aligned according to the align-
ment clause specified for the type. Record objects
declared elsewhere can only be aligned on a word
boundary. If the record type has been associated a
different alignment, an error message will be issued.

- If a record type with an associated alignment clause is
used in a composite type, the alignment is required to
be one word; an error message is issued if this is not
the case.

F.5 Imolementation-Dependent Names for Implementation
-Dependent Components

None defined by the compiler.

F.6 Address Clauses

This section describes the implementation of address clauses
and what types of entities may have their address specified by
" the user.

F.6.1 Objects

Address clauses are supported for scalar and composite objects
whose size can be determined at compile time.
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F.6.2 Task Entries

The implementation supports two methods to equate a task entry
to a hardware interrupt through an address clause:

1) Direct transfer of control to a task accept statement
-" "when an interrupt occurs (requires use of the pragma

INTERRUPT_HANDLER).

2) Mapping of an interrupt onto a normal conditional
entry call, i.e., the entry can be called from other
tasks without special actions, as well as being called
when an interrupt occurs.

F.6.2.1 Fast Interrupt Entry

Directly transferring control to an accept statement when an
interrupt occurs requires the implementation dependent pragma
INTERRUPT HANDLER to tell the compiler that the task is an
interrupt handler. By using this pragma, the user is agreeing

kF . to place certain restrictions on the task in order to speed up
the software response to the hardware interrupt. Consequently,
use of this method to capture interrupts is much more efficient
than the general method. See section F.6.3.2.

The following constraints are placed on the task:

1) It must be a task object, i.e., not a task type.

2) The pragma must appear first in the specification of
the task object.

3) All entries of the task object must be single entr-es

with no parameters.

4) The entries must not be called from any task.

0 5) The body of the task object must not contain anything
other than simple accept statements (potentially
enclosed in a loop) referencing only global variables,
i.e., no local variables. In the statement list of a
simple accept statement, it is allowed to call normal,

0 single and parameterless, entries of other tasks, but
no other tasking constructs are allowed. The call to
another task entry, in this case, will not lead to an
immediate task context switch, but will return to the
caller when complete. Once the accept is completed,' -[ the task pric text

tets.rty rules will be obeyed, and a context
Sswitch ma-7 occur.

V%.
"- % ' '" ; " '";";. i' : " ;" ," :" ; , ': ", "- ° -'" i "- %"%''-;"." " ." . .''. ." ' " '.,".' .' .' .' .' .-.-2' ,
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F.6.2.2 Normal Interrupt Entry

Mapping of an interrupt onto a normal conditional entry call
puts the following constraints cn the involved entries and
tasks:

1) The affected entries must be defined in a task
object only (not a task type).

2) The entries must be single and parameterless.

Any interrupt entry, which is not found in an interrupt handler
(first method), will lead to an update of the interrupt vector
segment at link time. The interrupt vector segment will be
updated to point to the interrupt routine generated by the
compiler to make the task entry call. The interrupt vector
segment is part of the user configurable data and consists of a
segment, preset to the "standard" interrupt routines (e.g.,

,constrainterror). See section 7.2.13 (RTS Configuration of
* Interrupt Vector Ranges) for details on how to specify

interrupt vector ranges.

F.7 Unchecked Conversions

Unchecked conversion Is only allowed between objects of the
same "size".

F.8 Input/Output Packages

In many embedded systems, there is no need for a traditional
I/O system, but in order t s -:p c,- - ting and va±idation,
DDC-I has developed a small terminal oriented I/O system. This
I/0 system consists essentially of TEXT 10, adapted with
respect to handling only a terminal and not file I/O, and a low
7e'el package called TEXNAr DR:VER. A BASCIC_ package has
been provided for convenience purposes, forming an interface
between TEXT_IC and TERMINAL DRIVER as illustrated in the
following figure:

0°
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'-N" TEXT_ 0
BASIC_10

TERMINALDRIVER
(H/W interface)

The TERMINAL DRIVER package is the only package that is target
dependent, i.e., it is the only package that need be changed
when changing communications controllers. The actual body of
the TERMINAL DRIVER is written in assembly language, but an Ada
interface to this body is provided. A user can also call the

a terminal driver routines directly, i.e., from an assembly
language routine. TEXT IO and BASIC_10 are written completey
in Ada and need not be changed.

The services provided by the terminal driver are:

1) Reading a character from the communications port.

2) Writing a character to the communications port.

The terminal driver comes in two versions: one which supports
tasking, i.e., asynchronous I/, and a version which assumes no
tasking.

.-.%

-o
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F.8.1 Package TEXT 10

The specification of package TEXT I0:

pragma page;
with BASIC IO;

with IO EXCEPTIONS;
package TEXT_10 is

type FILETYPE is limited private;

type FILEMODE is (INFILE, OUTFILE);

type COUNT is range 0 .. LONGINTEGER'LAST;
subtype POSITIVE COUNT is COUNT range 1 .. COUNT'LAST;
UNBOUNDED: constant COUNT:= 0; -- line and page length

-- max. size of an integer output field 2""....#
O subtype FIELD is INTEGER range 0 .. 35;

subtype NUMBER BASE is INTEGER range 2 16;

type TYPESET is (LOWERCASE, UPPERCASE);

pragma PAGE;
-- File Management

procedure CREATE (FILE : in out FILE TYPE;
MODE : in FILE MODE :=OUT FILE;
NAME : in STRING
FORM : in STRING

procedure OPEN (FILE : in out FILE TYPE;

MODE : in FILE MODE;
NAME : in STRI:G;

0 FORM : in STRING

procedure CLOSE (FILE in out FILE TYPE:)
procedure DELETE (FILE :in out FILETYPE);

0 procedure RESET (FILE : in out FILE TYPE; MODE in FILEMCDL);
procedure RESET (FILE in out FILETYPE);

function MODE (FILE : in FILE TYPE) return FILE MODE;
function NAME (FILE : in FILE-TYPE) return STRING;
function FORM (FILE : in FILE TYPE) return STR'NG;

SW-..?
I.,-o
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function ISOPEN(FILE in FILE TYPE return BOCLEAN;

pragma PAGE;
-- control of default input and output files

procedure SETINPUT (FILE : in FILE TYPE);
procedure SETOUTPUT (FILE : in FILETYPE);

function STANDARD INPUT return FILETYPE;
function STANDARDOUTPUT return FILETYPE;

- function CURRENT INPUT return FILE TYPE;
function CURRENTOUTPUT return FILETYPE;

pragma PAGE;
-- specification of line and page lengths

procedure SET LINE LENGTH (FILE : in FILE TYPE; TO : in COUNT);
* procedure SETLINELENGTH (TO : in COUNT);

procedure SET PAGE LENGTH (FILE : in FILE TYPE; TO : in COUNT);
procedure SET-PAGE-LENGTH (TO : in COUNT);

function LINE LENGTH (FILE : in FILETYPE) return COUNT;
function LINELENGTH return COUNT;

function PAGE LENGTH (FILE : in FILETYPE) return COUNT;
function PAGE-LENGTH return COUNT;

pragma PAGE;
-- Column, Line, and Page Control

procedure NEW LINE (FILE in FILE TYPE;
SPACING : in POSITIVE COUNT 1);

procedure NEW LINE (SPACING : in POSITIVECOUNT 1);

* procedure SKIP LINE (FILE : in FILE TYPE;
SPACING : in POSITIVE COUNT 1);

procedure SKIPLINE (SPACING : in POSITIVECOUNT 1);

function END OFLINE (FILE : in FILE-TYPE) return BOOLEAN;
function END-OF-LINE return BOOLEAN;

procedure NEW PAGE (FILE : in FILE TYPE);
procedure NEW-PAGE

procedure SKIP PAGE (FILE in FILE TYPE);
" procedure SKIP PAGE

- .°...
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function END OFPAGE (FILE : in FILE-TYPE) return BOOLEAN;
function ENDOFPAGE return BOOLEAN;

- function ENDOFFILE (FILE : in FILETYPE) return BOOLEAN;
function ENDOFFILE return BOOLEAN;

procedure SET_COL (FILE : in FILE-TYPE;
TO in POSITIVE COUNT);

procedure SETCCL (TO : in POSITIVECOUNT);

procedure SETLINE (FILE : in FILE TYPE;
TO : in POSITIVE COUNT);

procedure SETLINE (TO : in POSITIVECOUNT);

function COL (FILE : in FILETYPE) return POSITIVE-COUNT;
function COL return POSITIVE COUNT;

function LINE (FILE : in FILETYPE) return POSITIVE COUNT;
function LINE return POSITIVE-COUNT;

* function PAGE (FILE : in FILETYPE) return POSITIVECOUNT;
function PAGE return POSITIVE COUNT;

pragma PAGE;
-- Character Input-Output

procedure GET (FILE : in FILETYPE; ITEM : out CHARACTER);
procedure GET ( ITEM : out CHARACTER);
procedure PUT (FILE : in FILE TYPE; ITEM : in CHARACTER);
procedure PUT ( ITEM : in CHARACTER);

-- String Input-Output

procedure GET (FILE : in FILETYPE; ITEM : out CHARACTER);
procedure GET ( ITEM : out CHARACTER);
procedure PUT (FILE : in FILE TYPE; ITEM : in CHARACTER);
procedure PUT ( ITEM : in CHARACTER);

procedure GETLINE (FILE : in FILE TYPE;
ITEM : out STRING;
LAST : out NATURAL);

procedure GET LINE (ITEM : out STRING;
LAST : out NATURAL);

procedure PUT LINE (FILE : in FILE TYPE; ITEM : in STRING);
procedure PUT LINE ( ITEM : in STRING);

0 pragma PAGE;

.1
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-- Generic Package for Input-Output of Integer Types

generic
type NUM is range <>;

package INTEGERIO is

DEFAULTWIDTH : FIELD - NUM'WIDTH;
DEFAULT-BASE : NUMBER BASE 10;

procedure GET (FILE : in FILETYPE;
ITEM : out NUM;
WIDTH : in FIELD 0);

procedure GET (ITEM : out NUM;
WIDTH : in FIELD 0);

procedure PUT (FILE : in FILE TYPE;
ITEM : in NUM;
WIDTH : in FIELD := DEFAULTWIDTH;
BASE : in NUMBER BASE := DEFAULTBASE);

procedure PUT (ITEM in NUM;
\WIDTH : in FIELD DEFAULT WIDTH;

BASE in NUMBER BASE := DEFAULTBASE);
--p-, 

-- -

procedure GET (FROM : in STRING;
ITEM : out NUM;
LAST : out POSITIVE);

procedure PUT (TO : out STRING;
ITEM : in NUM;
BASE : in NUMBER BASE DEFAULTBASE);

end INTEGER 10;

pragma PAGE;

.0
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-- Generic Packages for Input-Output of Real Types

generic
type NUM is digits <>;

package FLOATIO is

DEFAULT FORE : FIELD 2;
DEFAULT AFT : FIELD := NUM'DIGITS - 1;
DEFAULT EXP : FIELD 3;

procedure GET (FILE : in FILETYPE;
ITEM : out NUM;
WIDTH : in FIELD := 0);

procedure GET (ITEM : out NUM;
WIDTH : in FIELD := 0);

., %procedure PUT (FILE : in FILE TYPE;
ITEM : in NUM;
FORE : in FIELD := DEFAULTFORE;

* AFT : in FIELD := DEFAULT AFT;
EXP : in FIELD := DEFAULTEXP);

procedure PUT (ITEM : in NUM;
FORE : in FIELD := DEFAULT FORE;
AFT : in FIELD := DEFAULTAFT;
EXP : in FIELD := DEFAULTEXP);

procedure GET (FROM : in STRING;
ITEM : out NUM;
LAST : out POSITIVE);

procedure PUT (TO : out STRING;
" ITEM : in NUM;

AFT : in FIELD := DEFAULT AFT;
. EXP : in FIELD := DEFAULT-EXP);

end FLOAT 10;

r pragma PAGE;

[,. v
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generic
type NuM is delta <>;

package FIXEDIO is

DEFAULT FORE : FIELD := NUM'FORE;

DEFAULT AFT : FIELD :- NUM'AFT;

DEFAULTEXP : FIELD 0;
procedure GET (FILE in FILETYPE;

ITEM : out NUM;

WIDTH : in FIELD := 0);

procedure GET (ITEM : out NUM;
WIDTH : in FIELD := 0);

procedure PUT (FILE : in FILETYPE;
ITEM : in NUM;
FORE : in FIELD := DEFAULT FORE;
AFT : in FIELD := DEFAULTAFT;
EXP : in FIELD " DEFAULTEXP);

procedure PUT (ITEM : in NUM;
FORE : in FIELD DEFAULT FORE;
AFT : in FIELD := DEFAULT-AFT;
EXP : in FIELD := DEFAULTEXP);

procedure GET (FROM : in STRING;
ITEM : out NUM;
LAST : out POSITIVE);

4 procedure PUT (TO : out STRING;
ITEM : in NUM;
AFT in FIELD DEFAULT AFT;

EXP : in FIELD DEFAULTEXP);

end FIXED_10;

* pragma PAGE;
pp.
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-- Generic Package for Input-Output of Enumeration Types

generic
type ENLm, is (<>);

package ENUMERATION_10 is

DEFAULT WIDTH : FIELD := 0;

DEFAULT_-SETTING : TYPESET UPPERCASE;

procedure GET (FILE in FILETYPE; ITEM : out ENUM);

procedure GET ( ITEM : out ENUM);

procedure PUT (FILE FILETYPE;
ITEM in ENUM;
WIDTH : in FIELD DEFAULT WIDTH;
SET : in TYPE SET DEFAULT-SETTING);

procedure PUT (ITEM : in ENJM;
V WIDTH : in FIELD := DEFAULT WIDTH;

SET : in TYPESET : DEFAULTSETTING);

procedure GET (FROM : in STRING;
ITEM : out ENUM;
LAST : out POSITIVE);

procedure PUT (TO : out STRING;
ITEM : in ENrUM;
SET : in TYPE SET DEFAULT SETTING);

end ENUMERATION_10;

pragma PAGE;

-- Exceptions

STATUSERRO : exception renames 10_EXC? T IONS. STATUS ERROR
M:E ERROR exception renames 10-EXCE.T". NS MCDEERRR;

NAME ERROR : exception renames IOE XC:TbONS. NAME ERROR;

USE ERROR : exception renames 10-EXCEPTIONS.USE ERROR;
DEVICE ERROR : exception renames IOEXCETIONS.DEV- -ZE ERROR;
END ERROR : exception renames IO-EXCEPTIONS.END ERROR;

DATA ERROR : exception renames IO-EXCEPTIONS.DATA-ERROR;
LAYOUTERROR : exception renames 10-EXCEPTIONS.LAYOUT ERROR;

pragma page;

private

type FILE-TYPE is new interger;

end TEXT_10;

A 
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-- Generic Package for Input-Output of Enumeration Types

* .generic
type ENUM is (<>);

package ENUMERATIONIO is

DEFAULT WIDTH : FIELD 0;
DEFAULTSETTING : TYPE-SET UPPER-CASE;

procedure GET (FILE in FILETYPE; ITEM : out ENUM);
procedure GET ( ITEM : out ENUM);

procedure PUT (FILE FILETYPE;
ITEM in ENUM;
WIDTH : in FIELD DEFAULTWIDTH;
SET : in TYPESET DEFAULTSETTING);

procedure PUT (ITEM : in ENUM;
WIDTH : in FIELD DEFAULTWIDTH;
SET : in TYPESET DEFAULT-SETTING);

b
procedure GET (FROM : in STRING;

ITEM : out ENUM;
LAST : out POSITIVE);

procedure PUT (TO : out STRING;
ITEM : in ENUM;
SET : in TYPE SET DEFAULTSETTING);

end ENUMERATION_10;

pragma PAGE;

-- Exceptions

STATUS ERRO : exception renames 10 EXCEPTIONS.STATUS ERROR;
M .ROR :excetic., renames I EXEZTONS.MOD ERRCR;

NAME ERROR : exception renames I0 EXCEPIONS.NAME ERROR;
USEERROR : exception-renames I0 EXCEPTIONS.USE ERROR:
DEVICE ERROR : exception renames IOEXCETIONS.DEVICE ERROR;
END ERROR : exception renames 10 EXCEPTIONS.END ERROR:
DATA ERROR : exception renames IOEXCETIONS.DATA ERROR;
LAYOUTERROR : exception renames 10 EXCEPTIONS.LAYOUT ERROR;

pragma page;
private

type FILE TYPE is new interger;

end TEXT_10;

6
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-S -- Generic Packages for Input-Output of Real Types

generic
type NUM is digits <>;

, package FLOATIO is

DEFAULT FORE : FIELD 2;

DEFAULTAFT : FIELD NUM'DIGITS - 1;

V DEFAULT_-EXP : FIELD 3;

procedure GET (FILE in FILETYPE;
ITEM : out NUM;
WIDTH : in FIELD 0);

procedure GET (ITEM : out NUM;
WIZTH : in FIELD 0);

procedure PUT (FILE : in FILETYPE;
ITEM : in NUM;
FORE : in FIELD DEFAULT FORE;

* AFT : in FIELD DEFAULT AFT;
EXP : in FIELD DEFAULTEXP);

procedure PUT (ITEM : in NUM;
FORE : in FIELD := DEFAULT FORE;
AFT : in FIELD DEFAULT AFT;
EXP : in FIELD DEFAULT_-EXP);

procedure GET (FROM : in STRING;
,V ITEM : out NUM;

LAST : out POSIT-VE);
- procedure PUT (TO : out STRING;

ITEM : in NUM;
AFT in FIELD DEFAULTAFT;
EXP in FIELD DEFAULT EXP);

end FLOAT_10;

• *pragma PAGE;

0
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-- Generic Packages for Input-Output of Real Types

generic
type NUM is digits <>;

package FLOAT_IO is

DEFAULT FORE : FIELD 2;
DEFAULT AFT : FIELD NUM'DIGITS - 1;
DEFAULTEXP : FIELD 3;

procedure GET (FILE in FILETYPE;
ITEM : out NUM,
WIDTH : in FIELD 0);

procedure GET (ITEM : out NUM;
WIDTH : in FIELD 0);

procedure PUT (FILE : in FILE TYPE;
ITEM : in NUM;
FORE : in FIELD := DEFAULT FORE;
AFT : in FIELD DEFAULTAFT;
EXP : in FIELD DEFAULTEXP);

procedure PUT (ITEM : in NUM;
FORE : in FIELD := DEFAULT FORE;
AFT : in FIELD DEFAULT-AFT;
EXP : in FIELD DEFAULTEXP);

procedure GET (FROM : in STRING;
ITEM : out NUM;
LAST : out POSITIVE);

procedure PUT (TO : out STRING;
ITEM : in NUM;
AFT in FIELD DEFAULTAFT;

%: EXP in FIELD DEFAULT EXP);

end FLOAT 10;

pragma PAGE;

'p
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generic
type NUM is delta <>;

package FIXEDIO is

DEFAULT FORE : FIELD := NUM'FORE;

FAULT- AFT r := N"70 '. %;,T

DEFAULTEXP FIELD := 0;

procedure GET (FILE in FILETYPE;
ITEM out NUM;
WIDTH : in FIELD 0);

procedure GET (ITEM : out NUM;
WIDTH : in FIELD 0);

procedure PUT (FILE : in FILE TYPE;
ITEM : in NIJM;
FORE : in FIELD := DEFAULT FORE;
AFT : in FIELD DEFAULT AFT;
EXP : in FIELD DEFAULTEXP);

procedure PUT (ITEM : in NUM;
FORE : in FIELD DEFAULT FORE;
AFT : in FIELD DEFAULT AFT;
EXP : in FIELD DEFAULT EXP);

procedure GET (FROM : in STRING;
ITEM : out NUM;
LAST : out POSITIVE);

procedure PUT (TO : out STRING;
ITEM : in NUM;
AFT in FIELD DEFAULT AFT;
EXP in FIELD DEFAULT EXP);

end FIXED_10;

pragma PAGE;
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-. -- Generic Package for Input-Output of Enumeration Types

generic
type ENUM is (<>);

package ENUMERATION_IO is

DEFAULT WIDTH : FIELD 0;
DEFAULT_SETTING : TYPESET UPPERCASE;

procedure GET (FILE in FILE TYPE; ITEM : out ETJM);

procedure GET ( ITEM : out ENUM);

procedure PUT (FILE FILETYPE;

iTEM in ENUM;
WIDTH in FIELD DEFAULT WIDTH;
SET in TYPESET DEFAULTSETTING);

procedure PUT (ITEM in ENUM;
WIDTH in FIELD DEFAULT WIDTH;
SET in TYPE SET DEFAULT SETT:NG);

-, procedure GET (FROM in STRING;
I TEM out ENUM;

K,. LAST : out POSITIVE);

procedure PUT (TO : out STRING;
ITEM : in ENUM;
SET : in TYPE SET DEFAULTSETTING);

end ENUMERATION_10;

pragma PAGE;

-- Exceptions

STATUS ERRO : exception renames 10 EXCETONS. STATUS ERROR;
MODE ERROR : exception renames 1 OS._MOD E.RR;

* NAME-ERROR : exception renames IO-EXCEPTIONS.NME-ERROR;
USEERROR : exception renames I0EXCEPTIONS.USE ERROR;

" DEVICE ERROR : exception renames 10 -EXCEPTIONS.DEVICE ERROR;
ENDERROR : exception renames 10-EXCEPTIONS.END ERROR;
DATA ERROR : exception renames 10 EXCEPTIONS.DATA ERROR;
LAYOUTERROR : exception renames 10-EXCEPTIONS.LAYOUT ERROR;

pragma page;
private

type FILE-TYPE is new interger;

0

4 . end TEXT I;

.".k



F- 17
User's Guide

F.8.2 Package 10 EXCEPTIONS

The specification of the package IO EXCEPTIONS:

package SOEXCEPTIONS is

STATUSERROR : exception;
MODE ERROR : exception;
NAIME ERROR : exception;
USE ERROR : exception;
DEVICE ERROR : exception;
END ERROR : exception;
DATA ERROR : exception;
LAYOUTERROR : exception;

end 10 EXCEPTIONS;

6

..-

'S

0

- '-- . . . .. *v'-.-'.'*'.*p****

-i- .. .°A.A ~ ~ ~ ~ ~ k L i



* F-18
User's Guide

J.

F.8.3 Package BASIC 10

The specification of package BASICIC:

with IOEXCEPTIONS;

package BASICIC is

type count is range 0 .. integer'last;

subtype positivecount is count range 1 .. ccunt'last;

function get_integer return string;
.1

-- Skips any leading blanks, line terminators or page
-- terminators. Then reads a plus or a minus sign if
-- present, then reads according to the syntax of an

@ -- integer litezal, which may be based. Stores in item
-- a string containing an optional sign and an integer
-- literal.

-- The exception DATA ERROR is raised if the sequence
-- of characters does not correspond to the syntax
-- described above.

-- The exception END ERROR is raised if the file terminator
-- is read. This means that the starting sequence of an
-- integer has not been met.

-- Note that the character terminating the operation must
-- be available for the next get operation.

a-.,
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function get_real return string;

-- Corresponds to get_integer except that it reads according
-- to the syntax of a real literal, which may be based.

function getenumeration return string,

-- Corresponds to get_integer except that it reads according
-- to the syntax of an identifier, where upper and lower

*i -- case letters are equivalent to a character literal
-- including the apostrophes.

function get-item (length in integer) return string;F;; -- Reads a string from the current line and stores it in
-- item. If the remaining number of characters on the

-- current line is less than length then only these

-- characters are returned. The line terminator is not
-- skipped.

procedure put item (item : in string);

..If the length of the strng is greater than the current
-- maximum line (linelength), the exception LAYOUT ERRCR
-- is raised.

-- If the string does not fit on the current line a line
-- terminator is output, then the item is output.

-- Line and page lengths - ARM 14.3.3.

przcedure set linelength (to in count);

procedure set_page_length (to in count);

* function line-length return count;

function pagelength return count;

F -
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-- Operations on columns, lines and pages - ARM 14.3.4.

procedure new line;

procedure skip_line;

function end of line return boolean;

procedure new page;

procedure skp_page;

function endof_page return boolean;

function end_of_file return boolean;

procedure set_co. (to in positive count);

procedure set line (to in positive count);

function co! return positive count;

function line return positive count;

* funci4n page return positive count;

'.

0



0 "F-21
User's Guide

S-- Character and string procedures.
-- Corresponds to the procedures defined in ARM 14.3.6.

procedure get_character (item : out character);

procedure get_strng (item out string);

procedure get line (item : out string;
last : out natural);

" procedure put character (item : in character);

procedure put_string (item : in string);

procedure put_line (item : in string);

'p.

-- exceptions:

USE ERROR : exception renames 10 EXCEPTIONS.USE ERROR;
DEVICE ERROR : exception renames 10_EXCEPTIONS.DEVfCE ERROR;
END ERROR : exception renames 10 EXCEPTIONS.END ERROR;
DATAERROR : exception renames IO-EXCEPTIONS.DATA ERROR;
LAYOUT ERROR : exception renames IO-EXCEPTIONS.LAYOUT ERROR;

end BASIC IC;

%. ." . - - - - -
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F.8.4 Package LOW LEVEL 10

The specification of LOWLEVEL_10 is:

with SYSTEM;

package LOW LEVEL 10 is

subtype port_address is System.Word;

type byte is new integer;

procedure sendcontrol(device : in port_address;
data : in System.Word);

procedure sendcontrol(device : in portaddress;
data : in byte);

procedure recievecontrol(device : in portaddress;
. data : out byte);

procedure receive control(device : in port address;
data : out System.Word);

private

pragma(inline(send control, receive control);

end LOW LEVEL 10;

"ow.I.
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F.8.5 Packace TERUMINAL DRIVER

The specification of package TERMINALDRIVER:

package TERMINALDRIVER is

procedure put-character (ch :in character);

procedure get_character (ch :out character);

private

pragma interface (ASM%86, put_character);

pragma interface (ASM86, get character);

end TERMINAL-DRIVER;
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F.9 Machine Code Insertions

The reader should be familiar with the code generation strategy
and the 80S6/80186 instruction set to fully benefit from this
chapter.

As described in chapter 13.8 of the ARM [DoD 83] it is possible
to write procedures containing only code statements using the
predefined package MACHINE CODE. The package MACHINE CODE

%defines the type MACHINE _NSTRUCTION which, used as a record
aggregate, defines a machine code insertion. The following
sections list the type MACHINE INSTRUCTION and types on which it
depends, give the restrictions, and show an example of how to use
the package MACHINECODE.

F.9.1 Predefined Types for Machine Code Insertions

The following types are defined for use when making machine code
insertions ( heir type eeclarations are given in the following
pages):

type opcodetype
type operand_type
type registertype

I type segment_register
type machine-instruction

The type REGISTER TYPE defines registers and recister
combinations. The double register combinations (e.g. BX S7) can
be used only as address operands (BX SI describing [BX+SlJ). The
registers STi describe registers on the floating stack. (ST is
the top of the floating stack).

The type SEGMENT REGISTER defines the four seament recisters that
can be used to overwrite default segments in an address czerand

The type MACHINE INSTRUCTION is a discriminant record type with
which every kind of instruction can be described. Symbolic names
may be used in the form

name'ADDRESS

Restrictions as to symbolic names can be found in section F.9.2.
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type opcode_type is C inAAA, in AAD, inAAM, in_AAs,
in_ADC, mADD, mn AND, mnARPL,
inBOUND, mnCALL, mnCBW, m CLC,
inCLD, inCLI, m-CLTS, Min CC,

Zcm inCMP, mnCMPS, mnCIPSB, in CXPSW,
inCWD, mnDAA, mnDAS,, inDEC,
m _DIV, mnENTER, in HLT, inIDly,
InIMtIL, inIN, inINC, in INS,
mnINSB, mn INSW, in INT, inINTO,
m inIRET, m JA, m JAE, inJB,

inJBE, m JC, m JCXZ, mnJE,
inJG, mnJGE, mnJL, mnJLE,
m-JNA, mnJNAE, mnJNB, inJNBE,
m~ iJNC, mnJNE, mnJNG, inJNGE,
inJNL, mJNLE, inJNO, inJNP,
inJNS, mnJNZ, inJO, miP,
m JPE, inJPO, m JS, inJZ,

* inJMP, inLAHF, inLAR, inLDS,
mnLES, inLEA, inLEAVE, in_LGDT,

41 inLIDT, inLLDT, inLMSW, inLOCK,

inLODS, mnLODSB, in- LODSW, minLOOP,
inLOOPE, inLOOPN"E, inLOOPNZ, inLOOPZ,
inLSL, inLTR, MnMOV, inMOVS,
m _MOVSB, inMOVSW, inMUL, mnNEG,
miNOP, mnNOT, inOR, inOUT,
mn OUTS, in OUTSB, inOUTSW, inPOP,
inPOPA, mPOPF, in PUSH, M PUSIA',

* inPUSHF, inRCL, m -RCR, minROL,
inROR, m -_REP, in_ REPE, m nRENE,
m. iRET, inSAHF, in SAL, inSAR,
m'. nSHL, inSHR, m-SBB, inSCAS,

inSCASB, inSCASW, in SGDT, in SZ.,
mnSLDT, inSMSW, m STC, mn STD,

0 inSTI, in STOS, inSTOSB, inSTOSW,
in_STR, mnSUB, in TEST, mnVERR,
in VERW, mn WAIT, mnXCHG, mnXLAT,

* inXOR,

0
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minFABS, inFADD, in FADDD, inFADDP,

inFBLD, in FBSTP, min FCH~S, inFNCLEX,'

inFCOM, inFCOMD, in-FCQMP, m-FCDMPD,

mnFCCMPP, InFDECSTP, inFDIV, inFDIVD,
m _FDIVP, m -FDIVR, inFDIVRD, in_FDIVRP,

inFEREE, inFIAlO, mnFIADDD, inFICOM,

m -_FICOMD, ITIFICOMP, m -FICOMPD, in_FIDIV,

minFIDIVD, minFIDIVR, in FIDIVRD, in_FILD,

4 mnFILDD, inFILDL, inFIMUL, inFIMIJLD,

inFINCSTP, inFNINIT, inFIST, nF:STD,

inFISTP, inFISTPD, in FISTPL, in_FISTJB,

in_ FISUBD, in_ FISUBR, inFISUBRD, in_FLD,

inFLDD, mnFLDCW, minFLDENV, in_FLDLG2,

inFLDLN2, inFLDL2E, mnFLDL2T, in_FLDPI,

inFLDZ, inFLD, inrMUL, inFMULD,

mnFMULP, in_ FNOP, inFPATAN, in_FPREM,

inFPTAN, mnFRNDINT, in_FRSTOR, in_FSAVE,

inFSCALE, inFSETPM, m -FSQRT, in_FST,

minFSTD, inFSTCW4, in FStENV, in_FSTP,

minFSTPD, inFSTSW, minFSTSWAX, inFSUB,

in_FSU BD, in_FStJBP, m-FSUBR, inFSUBRD,

in_ FSUBRP, mnFTST, in- FWAIT, in_FXAM,

in- FXCH, mnFXTRACT, minFYL2X, in FYL2XPl,

in F2XMI, za label, in reset);

K-K
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type operand_type is (none, -- no operands

immediate, -- 1 immediate operand

register, -- 1 register operand

address, -- 1 address operand

system-address, -- 1 'address operand

registerimmediate, -- 2 operands: dest is
-- register, source is
-- immediate

registerregister, -- 2 register operands

registeraddress, -- 2 operands: dest is
-- register, source is
-- address

-0? address-register, -- 2 operands: dest is
,- -- address, source is

-- register

register_system address,-- 2 operands: dest is
-- register, source is
-- 'address

system addressregister,-- 2 operands: dest is
-'address, sourc e is

-- register

address immediate, -- 2 operands: dest is
-- 'address, source is
-- immediate

systemaddressimmediate,-- 2 operands: dest is
-- 'address, source is
-- immediate

immediateregister, -- only allowed for
-- OUT
-- port is immediate

*• -- source is register

immediateimmediate); -- only allowed for
-- ENTER

V
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type registertype is (AX, CX, DX, BX, SP, BP, SI, DI, -- registers
-- and
-- possible

AL, CL, DL, BL, AH, CH, DH, BH, -- register
-- combina-
-- tions

ES, CS, SS, DS,

BXSI, BX_DI, BPSI, BPDI,

ST, ST1, ST2, ST3, -- floating
-- stack
-- registers

ST4, ST5, ST6, ST7,

nil );

type segmentregister is ( ES, CS, SS, DS, nil ); -- segment
-- registers

IA
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type machine instruction (operand-kind operandtype is
record

4. opcode : opcode_type;

": ;case operand-kind is
when immediate =>

immediate : integer;

when register =>
registerl : registertype;

when address =>
segmentl : segment register;
address registerl : register_type;
offset! : integer;

when system address =>
addrl system.address;

0 when register immediate =>
register2 : register type;
immediate2 : integer;

when register register =>
rcgis"er3 : registertype;
register4 : registertype;

when register address =>
register5 : registertype;
segment2 : segment_register;
address register2 : register type;
c fset2 : integer;

when addressregister =>
segment3 . segment register;
address register3 : register_type;

* offset3 : integer;
register6 : register type;

when recister system address =>
register7 : registertype;

N' addr2 : system.address

- when system _addressregister =>
. addr3 : system.address;

registerS : registertype;

S
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when address immediate =>
segment4- : segment register;

addressregister4 : register_type;
offset4 : integer;
immediate3 : integer;

when system-address immediate =>
addr4 : system.address;
immediate4 : integer;

when immediate register =>
immediate5 : integer;
register9 : register_type;

when immediateimmediate =>
immediate6 : integer;

* immediate7 : integer;

* when others =>
null;

, end case;
end record;

*1-*

)'p

4-.'
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F. 9.2 Restrictions

C ily procedures, and not functions, may contain machine code
inser-.oons.

Symbolic names in the form x'ADDRESS can only be used in the
following cases:

1) x is an object of scalar type or access type declared
as an object, a formal parameter, or by static renaming.

2) x is an array with static constraints declared as an
object (not as a formal parameter or by renaming).

3) x is a record declared as an object (not a formal
parameter or by renaming).

K All opcodes defined by the type OPCODE type except the m CALL

* @can be used.

Two opcodes to handle labels have been defined:

m_label: defines a label. The label number must be in the
range 1 <= x <:= 25 and is put in the offset field
in the first operand of the MACHINEINSTRUCTION.

m reset: used to enable use of more than 25 labels. The
label number after a m RESET must be in the range
1 <= x <=25. To avoid errors you must make sure-
that all used labels have been defined before a
reset, since the reset operation clears all used
labels.

A: floating instructions have at most one opDerand which can be
Sof the following:

* - a memcry address
- a register or an immediate value
- an entry in the floating stack

When entering a procedure with machine code insertions, BP has
been placed at the top of the stack, and parameters for thisIi!!:!procedure are placed in [BP-2] .. BP-n].

F>::
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F.9.3 Examples

The following section contains examples of how to use the
machine code inserticns and lists the generated code.

- F.9.3.1 Example Using Labels

The following assembler code can be described by machine code
insertions as shown:

MOV AX,7
MOV CX,4
CMP AX,CX
JG 1
JE 2
MOV CX,AX

'':A : AD. AXCX
2: MOV SS: [BP+DlJ, AX

* with MACHINE CODE; use MACHINE CODE;
" procedure test-labels is

begin
AMACHINEINSTRUCTION register-immediate, mMOV, AX, 7);

MACHINE INSTRUCTION' (register immediate, m MOV, CX, 4);

MACHINE INSTRUCTION' (register_register, m CMP, AX, CX);

M.ACHINEINSTRUCTION' (immediate, m_JG, 1);

MACHINE INSTRUCTION'(immediate, m JE, 2);

MACHINE INSTRUCTION' (registerregister, m MCV, CX, AX);

""C-::E INSTRUCTIN' ( immediate, m LA-EL, 1);

MACHINE INSTRUCTION'(regist.er_register, me ADD, AX, CX);

MACHINE INSTRUCTION' (immediate, m label, 2);

MACHINEINSTRUCT:ON' (address register, m_MOV, SS, B?_DI, 0, AX);

4. end testlabels;

° -'

-

Li
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F.9-3.2Example Using Symbolic Names

The following procedure will add two integers and return the
result in the last parameter.

with MACH-INE CODE; Use MACHINE-CODE;

procedure ink-_add
%(a -in integer:,
%b :in integer:,

c.: out integer)

Begin

machine instruction' (register_system-address, mMOV, AX, a'address';

machine-instruction' (register-_system_address, m_ADD, AX, b'address);

*machine-inst1-ructi4on'(none, mINTO);

machine instructi on' (svstem address register, rT MOV,
-' - claddress, AX);

'3nd ink-add

Th17e generated assembler code will be:

* MOV AX, EP-61
ADD AX, [BP-4]
INTO0
MOV [SP-23, AX

0

K4
N0
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%APPENDIX C

TEST PARAMETERS

Certain tests in the ACVC make use of implementation-dependent values,
such as the maximum length of an input line and invalid file names. A

test that makes use of such values is identified by the extension .TST
in its file name. Actual values to be substituted are represented by

names that begin with a dollar sign. A value must be substituted for

each of these names before the test is run. The values used for

this validation are given below.

Name and Meaning Value

$BIG IDI <125 X "A">1

I Identifier the size of the
maximum input line length with
varying last character.

$BIGID2 <125 X "A">2
Identifier the size of the
maximm-m input line length with
varying last character.

$BIG ID3 <63 X "A">3<62 X "A">
Identifier the size of the

maximum input line length with
varying middle character.

$BIG D4 <63 X "A">4<62 X "A">
Identifier the size of the
maximum input line length with
varying middle character.

.B-G INT LIT <123 X "0">298

An integer literal of value 298
with enough leading zeroes so

that it is the size of the
maximum line length.

d SBIGREALLIT <120 X "O">69.OEl

A universal real literal of
-4- .alue 690.0 with enough 'eading

zeroes to be the size of the
maximum line length.

C-l
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$BIGSTRING1 <63 X "A">

A string literal which when

catenated with BIGSTRING2

yields the image of BIGID1.

$BIG_STRING2 <62 X "A">l
A string literal which when

catenated to the end of
BIGSTRING1 yields the image of

BIGIDl.

$BLANKS <106 X .
A sequence of blanks twenty
characters less than the size
of the maximum line length.

$COUNTLAST 32_767

A universal integer literal
whose value is
TEXT IO.COUNT'LAST.

$FIELDLAST 35
A universal integer

literal whose value is

TEXT IO.FIELD'LAST.

$FILENAMEWITHBAD CHARS BAD-CHARS^#. % !X
An external file name that
either contains invalid
characters or is too long.

$FILENAME WITH WILD CARDCHAR WILD-CHAR*.NAM
An external file name that
either contains a wild card
character or is too long.

$GREATERTHAN DURATION 100 000.0

A universal real literal that
lies between DURATION'BASE°LAST

and DURATION'LAST or any value

in the range of DURATION.

$GREATERTHANDURATIONBASELAST 200_000.0

A universal real literal that is
greater than DURATION'BASE'LAST.

$ILLEGALEXTERNALFILENAMEl ILLECAL!@#$%-

An external file name which
contains invalid characters.

C-2



$ILLEGALEXTERNALFILENAME2 ILLEGAL&() +-
An external file name which

is too long.

$INTEGER FIRST -32_768

A universal integer literal
whose value is INTEGER'FIRST.

$INTEGERLAST 32_767
A universal integer literal

N_ whose value is INTEGER'LAST.

$1NTEGERLAST PLUS 1 32_768

A universal integer literal
whose value is INTEGER'LAST + 1,

$LESS_THANDURATION -100_000.0
A universal real literal that
lies between DURATION'BASE'FIRST
and DURATION'FIRST or any value
in the range of DURATION.

$LESSTHANDURATIONBASEFIRST -200_000.0

A universal real literal that is

less than DURATION'BASE'FIRST.

$MAXDIGITS 15
Maximum digits supported for

floating-point types.

$MAX IN LEN 126
Maximum input line length

permitted by the implementation.

" $MAX INT 2 147 483 647
A universal integer literal

whose value is SYSTEM.MAX INT.

$MAXINTPLUS_1 2_147_483_648
* A universal integer literal

whose value is SYSTEM.MAX INT+l.

$MAXLEN INT BASED LITERAL 2:<121 X "O">ll:
A universal integer based
literal whose value is 2#11#

; with enough leading zeroes in

the mantissa to be MAXINLEN

long.

C-3
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' ,"$MXAX LEN REAL BASED LITERAL 16:<119 X "0">F.E'

i " A universal real based literal
whose value is 16'F. E: with

[It enough leading zeroes in the
~mantissa to be MAX IN hEN long.

. J' $MAX STRING LITERAL "f<124 X "A">"

-

-,_,A string literal of size-MAX IN LEN, including the quote

" characters.

S$MIN INT -2 147 483 648A universal integer literal
whose value is SYSTE.MIN_ INT.

[I $NAME NOSUCHTYPE
A name of a predefined numeric
type other than FLOAT, INTEGER,

S HORTFLOAT, SHORT_ INT EGER,
$MASLONGFLOAT, or LONG<INTEGER.

• •$NEGBAS ED_ INT 16#FFFFFFFF#
A based integer literal whose

highest order nonzero bit
falls in the sign bit

position of the r esentationfor SYSTEM.MAXINT.

-3-
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APPENDIX D

WITHDRAWN TESTS

Some tests are withdrawn from the ACVC because they do not conform to
the Ada Standard. The following 25 tests had been withdrawn at the time

of validation testing for the reasons indicated. A reference of the

form "Al-ddddd" is to an Ada Commentary.

B28003A A basic declaration (line 36) wrongly follows a later
declaration.

E28005C This test requires that 'PRAGMA LIST (ON);' not appear in a
listing that has been suspended by a previous "pragma LIST
(OFF);"; the Ada Standard is not clear on this point, and the
matter will be reviewed by the ALMP.

C34004A The expression in line 168 wrongly yield a value outside of the
range of the target type T, raising CONSTRAINTERROR.

C35502P The equality operators in lines 62 and 69 should be inequality

operators

A35902C Line 17's assignment of the nominal upper bound of a fixed-
point type to an object of that type raises CONSTRAINTERROR,

. for that value lies outside of the actual range of the type.

C35904A The elaboration of the fixed-point subtype on line 28 wrongly
raises CONSTRAINTERROR, because its upper bound exceeds that

of the type.

C35A03E These tests assume that attribute 'MANTISSA returns 0 when

& R applied to a fixed-point type with a null range, but the Ada
Standard does not support this assumption.

C37213H The subtype declaration of SCONS in line 100 is wrongly
expected to raise an exception when elaborated.

C37213J The aggregate in line 451 wrongly raises CONSTRAINT ERROR.

[ C37215C, Various discriminant constraints are wrongly expected to be

-- E,G,H incompatible with the type CONS.

C38102C The fixed-point conversion on line 23 wrongly raises

CONSTRAINTERROR.

D-1
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C41402A 'STORAGE SIZE is wrongly applied to an object of an access

type.

C45614C REPORT.IDENTINT has an argument of the wrong type

(LONGINTEGER).

A74106C A bound specified in a fixed-point subtype declaration lies

C G85018B outside of that calculated for the base type, raising
C87B04B CONSTRAINTERROR. Errors of this sort occur about lines 37 &

CC1311B 59, 142 & 143, 16 & 48, and 252 & 253 of the four tests,

respectively (and possibly elsewhere)

BC3105A Lines 159. .168 are wrongly expected to be incorrect; they are
correct.

ADlA01A The declaration of subtype INT3 raises CONSTRAINTERROR for

implementations that select INT'SIZE to be 16 or greater.

CE2401H The record aggregates in lines 105 and 117 contain the wrong
values.

* CE3208A This test expects that an attempt to open the default output
file (after it was closed) with MODE IN file raises NAMEERROR

or USE ERROR; by commentary AI-00048, MODEERROR should be
raised.

"D-2
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