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Foreword

ISO (the International Organization for Standardization) and IEC (the International
Electrotechnical Commission) form the specialized system for worldwide standardiz-
ation. National bodies that are members of ISO or IEC participate in|the development
of International Standards through technical committees established [by the respective
organization to deal with particular fields of technical activity. ISO and IEC technical
committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

In the field of information technology, ISO and IEC have established a joint technical
committee, ISO/IEC JTC 1. Draft International Standards adopfed by the joint
techmical committee are circulated to national bodies for voting. Hublication as an
Intefnational Standard requires approval by at least 75 % of the natiofal bodies casting
a vote.

International Standard ISO/IEC 10206 was prepared by Joint Technical Committee
ISO/IEC JTC 1{dnformation technology.

Annexes A to G are for'information only.
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Introduction
This International Standard provides an unambiguous and machine independent definition of the
programming language Extended Pascal. Its purpose is to facilitate portability of Extended Pascal programs
for use on a wide variety of data processing systems.

Language history

The computer programming language Pascal was designed by Professor Niklaus Wirth to satisfy two
principal aims

a) to make available a language suitable for teaching programming as a systematic discipline baged on
certain fundamental concepts clearly and naturally reflected by the language;

b) to” défine a language whose implementations could be reliable and efficient on then-available
computers.

Hqgwever, it has become apparent that Pascal has attributes that go far beyond those original goals. It{s now
being increasingly usedcommercially in the writing of system and application software. With this incfeased
usg, there has been an in¢feased demand for and availability of extensions to ISO 7185:1983, Programming
languages - PASCAL. Programs using such extensions attain the benefits of the extended features at the cost
of portability with standard Pascal and with other processors supporting different sets of extensions. |In the
abgence of a standard for an extended language, these processors have become increasingly incompgtible.

s International Standard is primarily a consequence of the growing commercial interest in Paschl and
thg need to promote the portability of(Pascal programs between data processing systems.

Project history

In|1977, a working group was formed within the’/British Standards Institution (BSI) to pro
standard for the programming language Pascal. ThiS/group produced several working drafts,

addled to ISO’s programme of work was accepted, and the ISQ-Pascal Working Group (then designated
ISO/TCI7/SC5/WG4) was formed in 1979. The Pascal standard was to be published by BSI on beljalf of
ISO, and this British Standard referenced by the International Standard,

In the USA, in the fall of 1978, application was made to the IEEE Standards Board by the IEEE Computer
Soriety to authorize project 770 (Pascal). After approval, the first meeting/was held in January 197p.

In|December 1978, X3J9 convened as a result of a SPARC (Standards Planning and Requir
Cdmmittee) resolution to form a US TAG (Technical Advisory Group) for the ISO/Pascal standardi
effprt initiated by the UK. These efforts were performed under X3 project 317.

In Jagreement with IEEE representatives, in February 1979, an X3 resolution combined the X3J9 and
P7)70 committees into a single committee called the Joint X3J9/IEEE P770 Pascal StandardsCommittee.

(Throughout, the term JPC refers to this committee.) The first meeting as JPC was held in April1979.

The resolution to form JPC clarified the dual function of the single joint committee to produce a dpANS
and a proposed IEEE Pascal standard, identical in content.

ANSI/IEEE770X3.97-1983, American National Standard Pascal Computer Programming Language, was
approved by the IEEE Standards Board on September 17, 1981, and by the American National Standards
Institute on December 16, 1982. British Standard BS6192, Specification for Computer programming
language Pascal, was published in 1982, and International Standard 7185 (incorporating BS6192 by
reference) was approved by ISO on December 1, 1983. Differences between the ANSI and ISO standards
are detailed in the Foreword of ANSI/IEEE770X3.97-1983. (BS6192/ISO7185 was revised and corrected
during 1988/89; it is expected that ANSI/IEEE770X3.97-1983 will be replaced by the revised ISO 7185.)

vi
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Following the decision that the first publication of a standard for the programming language Pascal would
not contain extensions to the language, JPC prepared a project proposal to SPARC for an Extended Pascal
Standard. When approved by X3 in November 1980, this proposal formed the charter for Project 345.

JPC immediately formed the Extension Task Group to receive all proposals for extensions to the Pascal
language, developed the content of proposals so that they were in a form suitable for review by JPC, fairly
and equitably reviewed all proposals in light of published JPC policy, and provided a liaison with the public
in all matters concerning proposed extensions to the Pascal language.

X3 issued a press release on behalf of JPC in January 1980 to solicit extension proposals or suggestions
from the general public. At this time, JPC had already prepared a list of priority extensions; public
comment served to validate and supplement the priority list. Criteria for evaluating extensions were
establighed and included machine independence, upward compatibility, conceptual integrity, rigoroyis
definitipn, and existing practice as prime objectives. Extension proposals submitted by the public and
by the JPC mémbership were developed and refined. JPC procedures guaranteed that proposals would e
considgred over at least two meetings, affording adequate time for review of the technical merits of eagh
proposgl.

By Jun¢ of 1983, twelvelextensions had been designated by JPC as candidate extensions and were publish¢d
as a Cgndidate Extension Library. Ongoing work was described in Work in Progress, published with the
Candidate Extension Library./This effort served as an interim milestone and an opportunity for the publiic
to revigw the effort to date.

In 1984, BSI also started work on exténsions to Pascal, with an initial aim of providing extensions in a few
areas oply. In 1985, the ISO Pascal Working Group (then designated ISO/TC97/SC22/WG2, now ISO/TEC
JTC1/§C22/WG2) was reconvened after a-long break to consider proposals from both ANSI and BSI |n
an intefnational forum. Thereafter WG2 met at-regular intervals to reconcile the national standardizatign
activitips in ANSI and BSI and to consider issueszaised by the other experts participating in WG2.

The Work in Progress, along with other proposals subsequently received, continued its development unfil
June 1986. The process of reconciling individual candidate extensions among themselves was begun |n
Septentber 1984 and continued until June 1986. During this’phase, conflicts between changes were resolv¢d
and ea¢h change was reconsidered. Working drafts of the full-standard were circulated within JPC and
WG2 tp incorporate changes from each meeting.

The capdidate extensions were then integrated into a draft standard that’was issued for public review. Tlhe
Public [Comment Task Group (PCTG) was formed to respond to the public comments and recommerjd
changes to the draft. To promote a unified response on each comment issue, PCTG included membefs
from bpth WG2 and JPC. All responses and recommended changes required “ifal approval by JPC afd
WG2. |PCTG recommended several substantive changes that were subsequently approved as changes fo
the draft. These changes were incorporated and a new draft was produced for a second, public review.

Project charter

The goalof JPC s Project 345 was 10 Uefie ar impiemerntabie; mermationatty acceptabie Extended Pascal
Standard.

This International Standard was to encompass those extensions found to be

a) compatible with ANSI/IEEE770X3.97-1983, American National Standard Programming Language
Pascal, and

b) beneficial with respect to cost.
JPC’s approved program of work included:

a) solicitation of proposals for extended language features;

vii
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b) the critical review of such proposals;

¢) synthesis of those features found to be acceptable individually and which are mutually consistent

into a working draft proposed standard;
d) interface with all interested standards bodies, both domestic and international;
e) submission of the working draft to ISO/TC97/SC22/WG2;

f) synthesis and submission of a draft proposed ANS consistent with any international standard

developed;

g) review and correction of the dpANS in light of any comment received during Public Comment

and/or

EX

|

Trial Use periods.

echnical'development

tended Pascal incorporates the features from ANSI/IEEE770X3.97-1983 and the following new fehtures:

a) Modularity and’Separate Compilation. Modularity provides for separately-compilable program

components, while maintaining type security.

—Each module exporis)one or more interfaces containing entities (values, types, sch

Pmata,

variables, procedures, and functions) from that module, thereby controlling visibility ito the

module.

—A variable may be protected on’/export, so that an importer may use it but not alter its
A type may be restricted, so that 4fs structure is not visible.

—The form of a module clearly separatés‘its.interfaces from its internal details.

value.

—Any block may import one or more interfaces. Each interface may be used in whole or ih part.

—Entities may be accessed with or without interfdce-name qualification.
—Entities may be renamed on export or import.

—Initialization and finalization actions may be specified fot.each module.

—Modules provide a framework for implementation of librafies and non-Pascal prpgram

components.

b) Schemata. A schema determines a collection of similar types. Types may beselected static
dynamically from schemata.

—Statically selected types are used as any other types are used.

—Dynamically selected types subsume all the functionality of, and provide functionalcap

hlly or

hbility

viii

1. = | £, re
UL yVIIU, VUIIIVUI It a.ua_yo.

—The allocation procedure new may dynamically select the type (and thus the size)
allocated variable.

—A schematic formal-parameter adjusts to the bounds of its actual-parameters.

—The declaration of a local variable may dynamically select the type (and thus the size)
variable.

—The with-statement is extended to work with schemata.

—Formal schema discriminants can be used as variant selectors.

of the

of the
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c) String Capabilities. The comprehensive string facilities unify fixed-length strings and character
values with variable-length strings.

d) Binding of Variables.

e)l

1
g)

—All string and character values are compatible.
—The concatenation operator (+) combines all string and character values.
— Variable-length strings have programmer-specified maximum lengths.

—Strings may be compared using blank padding via the relational operators or using no padding
via the functions EQ, LT, GT, NE, LE, and GE.

—The functions length, index, substr, and trim provide information about, or manipulate,

Direct Access File Handling.

file Extend Procedure. The procedure extend prepares an existing file for writing-at<ts end.

Constant Expressions. A constant expression may occur in any context needing a constant/value.

h) |

strings.

—LThe substring-variable notation makes accessible, as a variable, a fixed-length portion of|a
string-variable.

—The transfer procedures readstr and writestr process strings in the same manner that read and
write process.-textfiles.

—The proceduré.read has been extended to read strings from textfiles.

—A variable may optionally be declared to be bindable. Bindable variables may be bound fo
external entities (file storage, real-time clock, command lines, etc.). Only bindable variables
may be so bound.

—The procedures bind and unbinds) together with the related type BindingType, provige
capabilities for connection and disconnection of bindable internal (file and non-file) variablps
to external entities.

—The function binding returns current or default binding information.

—The declaration of a direct-access file indicates an index'by which individual file elements may
be accessed.

—The procedures SeekRead, SeekWrite, and SeekUpdate position, the file.

—The functions position, LastPosition, and empty report the current/position and size of the
file.

—The update file mode and its associated procedure update provide in-place’modification.

in terms of its components. This is particularly valuable for defining structured constants.

i) Generalized Function Results. The result of a function may have any assignable type. A function
result variable may be specified, which is especially useful for functions returning structures.

j) Initial Variable State. The initial state specifier of a type can specify the value with which variables
are to be created.

k) Relaxation of Ordering of Declarations. There may be any number of declaration parts (labels,
constants, types, variables, procedures, and functions) in any order. The prohibition of forward
references in declarations is retained.

ix
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1) Type Inquiry. A variable or parameter may be declared to have the type of another parameter or
another variable.

m) Implementation Characteristics. The constant maxchar is the largest value of type char. The
constants minreal, maxreal, and epsreal describe the range of magnitude and the precision of real
arithmetic.

n) Case-Statement and Variant Record Enhancements. Each case-constant-list may contain ranges
of values. An otherwise clause represents all values not listed in the case-constant-lists.

0) Set Extensions.

——An operator (><) computes-the-set-symmetric-difference:

—The function card yields the number of members in a set.

A form of the for-statement iterates through the members of a set.

p) Date and/Time. The procedure GetTimeStamp and the functions date and time, together With the
related type TimeStamp, provide numeric representations of the current date and time and ¢onvert
the numeric'representations to strings.

@) Inverse Ord. A’generalization of succ and pred provides an inverse ord capability.

r) Standard Numeric Input. The definition of acceptable character sequences read from a fextfile
includes all standard nurmérie representations defined by ISO 6093.

s) Nondecimal Representation‘ef Numbers. Integer numeric constants may be expressed using bases
two through thirty-six.

t) Underscore in Identifiers. The ufiderscore character () may occur within identifiers [and is
significant to their spelling.

u) Zero Field Widths. The total field width andfraction digits expressions in write parametefs may
be zero.

v) Halt. The procedure halt causes termination of the program.
w) Complex Numbers.

—The simple-type complex allows complex numbers to be expressed in either Cartesian or polar
notation.

—The monadic operators + and - and dyadic operators +, —, *,/, =, <% operate on complex yalues.

—The functions cmplx, polar, re, im, and arg construct or provide information about cd mplex
values.

—The functions abs, sqr, sqrt, exp, In, sin, cos, arctan operate on complex valués:

x) Short Circuit Boolean Evaluation. The operators and_then and or_else are logically equjvalent

—to amdamd or; TXCepT Uiar evatuation order is delined as Iefi-to-right, and the right operand is not

evaluated if the value of the expression can be determined solely from the value of the left operand.

y) Protected Parameters. A parameter of a procedure or a function can be protected from modification
within the procedure or function.

z) Exponentiation. The operators ** and pow provide exponentiation of integer, real, and complex
numbers to real and integer powers.

A) Subrange Bounds. A general expression can be used to specify the value of either bound in a
subrange.
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B) Tag Fields of Dynamic Variables. Any tag field specified by a parameter to the procedure new is
given the specified value.

Extended Pascal incorporates the following feature at level 1 of this standard:

Conformant Arrays. Conformant arrays provide upward compatibility with level 1 of ISO 7185,
Programming languages - PASCAL.

Technical reports

During the development of this International Standard, various proposals were considered but not

incorporated due to consideration of time and other factors. Selected proposals may be published as
Technidal’Reports.

xi
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Information technology — Programming languages —
Extended Pascal

1 Scope
1.1

This Infernational Standard specifies the semantics and syntax of the computer programming language
Extend¢d Pascal by-specifying requirements for a processor and for a conforming program. Two levels ¢f
compligance are defined for both processors and programs.

1.2

This Infernational Standard does not specify

a) the size or complexity of a program and its data that will exceed the capacity of any specific dgla
ocessing system or the capacity of a particular processor, nor the actions to be taken when the
rresponding limits are exceeded;

b) the minimal requirements of a data procesSing system that is capable of supporting an implementatign
df a processor for Extended Pascal;

¢) the method of activating the program-block or the’set of commands used to control the environmeht
ih which an Extended Pascal program is transformed and executed;

d) the mechanism by which programs written in Extended Pascal are transformed for use by a daja
frocessing system;

¢) the method for reporting errors or warnings;

f) the typographical representation of a program published for human ‘reading.

mative reference

The following standard contains provisions which, through reference in this text, constitute provisions
of this [International Standard. At the time of publication, the edition indicated was valid. ‘All standarl;s
are subject to revision, and parties to agreements based on this International Standard are encouraged o
investigate the possibility of applying the most recent edition of the standard listed below. Members pf
IEC an N . . .

ISO 646:1983, Information processing — ISO 7-bit coded character set for information interchange.

3 Definitions

For the purposes of this International Standard, the following definitions apply.

NOTE — To draw attention to language concepts, some terms are printed in italics on their first mention or at their
defining occurrence(s) in this International Standard.
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3.1 Dynamic-violation

A violation by a program of the requirements of this International Standard that a processor is permitted to
leave undetected up to, but not beyond, execution of the declaration, definition, or statement that exhibits
(see clause 6) the dynamic-violation.

3.2 Error

A violation by a program of the requirements of this International Standard that a processor is permitted
to leave undetected.

NOTES

1 If'it\is possible to construct a program in which the violation or non-violation of this standard requires knopledge
of the data read by the program or the implementation definition of implementation-defined features, then violation of
thaf requirerhent is classified as either a dynamic-violation or an error. Processors may report on such violationg of the
requirement without such knowledge, but there always remain some cases that require execution, simulated exefution,
or proof procedurés with the required knowledge. Requirements that can be verified without such knowledge fre not
clagsified as dynamtic,violations or errors.

2 Hrocessors should attémpt the detection of as many errors as possible, and to as complete a degree as pdssible.
Permission to omit detecti6n-is provided for implementations in which the detection would be an excessive bufden.

3.3 Extension

A modification to clause 6 of the requirements of this International Standard that does not invalidale any
prggram complying with this International Standard, as defined by 5.2, except by prohibiting the yise of
on¢ or more particular spellings of identifiérs.

3.4 Implementation-defined

Pogsibly differing between processors, but defined for agy particular processor.

3.3 Implementation-dependent

Pogsibly differing between processors and not necessarily defined for’any particular processor.

3.6 Processor

A gystem or mechanism that accepts a program as input, prepares it for execution, afd executes the process
so flefined with data to produce results.

NQTE — A processor may consist of an interpreter, a compiler and run-time system, or another niethanism, to pether
with an associated host computing machine and operating system, or another mechanism for achievingth€ same pffect.
A dompiler in itself, for example, does not constitute a processor.

4 Definitional conventions

The metalanguage used in this International Standard to specify the syntax of the constructs is based on
Backus-Naur Form. The notation has been modified from the original to permit greater convenience of
description and to allow for iterative productions to replace recursive ones. Table 1 lists the meanings of
the various metasymbols. Further specification of the constructs is given by prose and, in some cases, by
equivalent program fragments. Any identifier that is defined in clause 6 as a required identifier shall denote
the corresponding required entity by its occurrence in such a program fragment. In all other respects, any
such program fragment is bound by any pertinent requirement of this International Standard.
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Table 1 — Metalanguage symbols

Metasymbol Meaning
= Shall be defined to be
> Shall have as an alternative definition
| Alternatively
End of definition
[ x] 0 or 1 instance of x
{ x} 0 or more instances of x
(x1|y) Grouping: either of x or y
‘xyz’ The terminal symbol xyz
meta-identifier | A nonterminal symbol

acters required to-form Extended Pascal programs shall be those implicitly required to form the

—the x of a y: refers to the x occurring’directly in a production defining y;

—the x in a y: is synonymous with ‘the X 0fa y’;

—a y containing an x: refers to any y from whiChan x is directly or indirectly derived;
—the y closest-containing an x: that y containing an X’and not containing another y containing that X;

—the y1, ¥2,..., OF ¥, closest-containing an x: that y; for some i in [1..n], closest-containing an x sufh
hat for all j in ([1..n]-[i]) if a y; closest-contains that x thén/that y; contains that y;.

These [syntactic conventions are used in clause 6 to specify certainSyntactic requirements and also the
contexts within which certain semantic specifications apply.

In addjtion to the normal English rules for hyphenation, hyphenation is used-in-this International Standgrd
to forh compound words that represent meta-identifiers, semantic terms, or both:. All meta-identifiers tiat
contaif more than one word are written as a unit with hyphens joining the parts.\.Semantic terms endipg
in “type” and “variable” are also written as one hyphenated unit. Semantic terms repfesenting compound
ideas qre likewise written as hyphenated units, e.g., digit-value, activation-point, assignment-compatible,
and identifying-value.

NOTHS are included in this International Standard only for purposes of clarification, and aid inthe-use|of
the standard. NOTES are informative only and are not a part of the International Standard.

Examples in this International Standard are equivalent to NOTES.

NOTE — Some language constructs or concepts are not defined completely in a single subclause, but collectively in
more than one subclause.

5 Compliance

There are two levels of compliance, level 0 and level 1. Level 0 does not include conformant-array-
parameters. Level 1 does include conformant-array-parameters.
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5.1 Processors

A processor complying with the requirements of this International Standard shall

a) if it complies at level 0, accept all the features of the language specified in clause 6, except for
6.7.3.6 €), 6.7.3.7, and 6.7.3.8, with the meanings defined in clause 6;

b) if it complies at level 1, accept all the features of the language specified in clause 6 with the meanings
defined in clause 6;

¢) not require the inclusion of substitute or additional language elements in a program in order to
accomplish a feature of the language that is specified in clause 6;

d) be accompanied by a document that provides a definition of all implementation-defined featdres;

¢) berable to determine whether or not the program violates any requirements of this Internftional
Standard, where such a violation is not designated an error or dynamic-violation, report the result
of this‘determination to the user of the processor before the activation of the program-block, if any,
and shall.prevent activation of the program-block, if any;

f) treat each violation that is designated a dynamic-violation in at least one of the following walys

1) the processorshall report the dynamic-violation or the possibility of the dynamic-viplation
during preparation-of the program for execution and in the event of such a report shall he able
to continue further processing and shall be able to refuse execution of the program-blodk;

2) the processor shall report;the dynamic-violation during execution of the program;

and if a dynamic-violation is reporfed during execution of the program, the processor shall terfninate
execution; if a dynamic-violation ocCurs within a declaration, definition, or statement, the exetution
of that declaration, definition, or statement shall not be completed;

NOTE — 1 Dynamic-violations, like all violatidns$ except errors, must be detected.
g) treat each violation that is designated an error as-€ither:
1) a dynamic-violation; or

2) there shall be a statement in an accompanying docurfient that the error is not reported,fand a
note referencing each such treatment shall appear in a separate section of the accompgnying
document;

and if an error is reported during execution of the program, the procésSor shall terminate exedution;
if an error occurs within a declaration, definition, or statement, the execution of that declafation,
definition, or statement shall not be completed;

NOTE — 2 This means that processing will continue up to or beyond execution of the program at the option
of the user.

h) be accompanied by a document that separately describes any features accepted by the processor that
are prohibited or not specified in clause 6: such extensions shall be described as being ‘eXtensions
to Extended Pascal as specified by ISO/IEC 10206°;

i) be able to process, in a manner similar to that specified for errors, any use of any such extension;
and

J) be able to process, in a manner similar to that specified for errors, any use of an implementation-
dependent feature.

NOTE — 3 The phrase ‘be able to’ is used in 5.1 to permit the implementation of a switch with which the user may
control the reporting.
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A processor that purports to comply, wholly or partially, with the requirements of this International Standard
shall do so only in the following terms. A compliance statement shall be produced by the processor as a
consequence of using the processor or shall be included in accompanying documentation. If the processor
complies in all respects with the requirements of this standard, the compliance statement shall be:

<This processor> complies with the requirements of level <number> of ISO/IEC 10206.

If the processor complies with some but not all of the requirements of this International Standard then it
shall not use the above statement, but shall instead use the following compliance statement

<This processor> complies with the requirements of level <number> of ISO/IEC 10206 with the following

exceptions: <followed by a reference to, or a complete list of, the requirements of the standard with which
the progessor-doesnot-comply>-

In bothl €ases, the text <This processor> shall be replaced by an unambiguous name identifying the
processpr, andfthe text <number> shall be replaced by the appropriate level number’

NOTE +- 4 Processors that do not comply fully with the requirements of the International Standard are not required
give fullldetails of their failures to comply in the compliance statement; a brief reference to accompanying documentatjon
that confains a complete list in sufficient detail to identify the defects is sufficient.

©

5.2 Prjograms

A program conforming with the requirements of this International Standard shall

a) if it conforms at level 0, use only¢hose features of the language specified in clause 6, except for
6.7.3.6 e), 6.7.3.7, and 6.7.3.8;

b) if it conforms at level 1, use only those features of the language specified in clause 6; and

¢) not rely on any particular interpretation of implémentation-dependent features.
NOTES

1 A program that conforms with the requirements of this International Standard may rely on particular implementatiof-
defined values or features.

2 The r¢quirements for conforming programs and compliant processors do notrequire that the results produced by|a
confornjing program are always the same when processed by a compliant processor..They may be the same, or th¢y
may differ, depending on the program. A simple program to illustrate this is:

program x(output); begin writeln(maxint) end.

6 Requirements

6.1 Lexical tokens

NOTE — The syntax given in this subclause describes the formation of lexical tokens from characters and the separation
of these tokens and therefore does not adhere to the same rules as the syntax in the rest of this International Standard.

6.1.1 General

The lexical tokens used to construct Extended Pascal programs are classified into special-symbols, identifiers,
remote-directives, interface-directives, implementation-directives, unsigned-numbers, extended-numbers,
labels, and character-strings. The representation of any character (upper case or lower case, differences
of font, etc.) occurring anywhere outside of a character-string (see 6.1.9) shall be insignificant in that
occurrence to the meaning of the program.
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3

letter

‘a?

- 6a7 I ‘b’ | cc) I ‘d, | e’ | ‘f, I ¢g$ | ‘h’ I ti’ l ‘j,
I ‘k, I ‘I, I ‘m, I Gn, I ‘O’ I ‘p’ I cq, I ‘r, I s
I ‘t, I ‘U’ I ¢v7 l ‘w7 I &x’ l ‘y’ | ‘Z,

digit = 607 |‘1’ |£2$ |637 |‘47 I659 |‘69 'c77 Ice’ ltg, .

6.1.2 Special-symbols

The special-symbols are tokens having special meanings and are used to delimit the syntactic units of the
language.

. 1_ 1 1 - ‘+. i Fa i Lk ill. i ‘i i ¢<. i¢>. i ,l. i J.
I ‘.7 | $,7 I 5:3 I 6;9 I ‘T, I ¢(7 I ‘)’ I (323
I c<>’ l ¢<=7 I ‘>=7 I ‘:=7 l c"’ I 6><7 | c=>,

I

word-symbol .

word-symbol = ‘and’ | ‘and_then’ | ‘array’ | ‘begin’ | ‘bindable’ | ‘case’
‘const’ | ‘div’ | ‘do’ | ‘downto’ | ‘else’ | ‘end’ | ‘export’
‘file’ | “for’ | “function’ | ‘goto’ | ‘if’ | ‘import’

fin’ | ‘label’ | ‘mod’ | ‘module’ | ‘nil’ | ‘not’ | ‘of’

‘only’ | ‘or’ | ‘or_else’ | ‘otherwise’ | ‘packed’ | ‘pow’
‘procedure’ | ‘program’ | ‘protected’ | ‘qualified’

‘record’(’) ‘repeat’ | ‘restricted’ | ‘set’ | ‘then’ | ‘to’
‘type’ | ‘unti® | ‘value’ | ‘var’ | ‘while’ | ‘with’ .

6.1.3 Identifiers

Identifiers can be of any length. The spelling ‘of’an identifier shall be composed from all its congtituent
characters taken in textual order, without regard for the case of letters. No identifier shall have th¢ same

spelling as any word-symbol. Identifiers that are specified to be required shall have special significance
(s¢e 6.2.2.10 and 6.12).

identifier = letter { [ underscore ] ( letter | digit )/} .

’

underscore = ‘_

NOTE — An identifier cannot begin or end with an underscore, nor can two underscores be adjacent.

Examples:

X

time

readinteger

WG2

AlterHeatSetting

GIngWsTran
DeviceDriverIdentificationHeader
DeviceDriverIdentificationBody
Trondheim Hammer Dance

6.1.4 Remote-directives

A remote-directive shall only occur in a procedure-declaration or a function-declaration. The remote-
directive shall be the required remote-directive forward (see 6.7.1 and 6.7.2).

remote-directive = directive .
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directive = letter { [ underscore ] ( letter | digit ) } .

NOTE — Many processors provide, as an extension, the remote-directive external, which is used to specify that
the procedure-block or function-block corresponding to that procedure-heading or function-heading is external to the
program-block. Usually it is in a library in a form to be input to, or that has been produced by, the processor. When
providing such an extension, a processor should enforce the rules of Extended Pascal pertaining to type compatibility.

6.1.5 Interface-directives

An interface-directive shall only occur in a module-heading of a module-declaration. The interface-

directive shall be the required interface-directive interface (see 6.11.1).

imterface-directive = directive .

NOTE -+ A pfocéssor may provide, as an extension, the interface-directive external, which is used to specify that t}
moduleJblock corresponding to the module-heading containing the interface-directive is in some form other than
Extendeld Pascal modulé-block (e.g., it is implemented in some other language). When providing such an extensiog
a procegsor should enforce the rules of Extended Pascal pertaining to type compatibility.

6.1.6 Implementation-directives

IS
in

An implementation-directive shall only occur in a module-identification of a module-declaration. The

An unsigned-integer shall denote in decimal notation a‘¥alue of integer-type (see 6.4.2.2). An unsigned-rdal

0 to maxint (see 6.4.2.2).

digned-number = signed-integer |signed-real .
igned-real = [ sign ] unsigned-real .

igned-integer = [ sign ] unsigned-integer .
finsigned-number = unsigned-integer | unsigned-real .
jign =+ | ‘=" .

insigned-real = digit-sequence ‘. fractional-part [ ‘e’ scale-factor ]
| digit-sequence ‘e’ scale-factor .

ean times ten to the power of. The value denoted by an unsigned-integer shall be in the closgd

nsigned-integer = _digit-sequence .

fractional-part = digit-sequence .
scale-factor = [ sign ] digit-sequence .
digit-sequence = digit { digit } .

number = signed-number
| [ sign ]( digit-sequence ‘. | ‘.’ fractional-part ) [ ‘e’ scale-factor ] .

NOTE — 1 The meta-identifier number is only used in 6.10.1 d).
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Examples:
lel0
1
+100
-0.1
5e-3
87.35E+8

An extended-digit that is a digit shall denote a digit-value which shall be the number of predecessors of that
digitin the syntactic definition of digitin 6.1.1. An extended-digit that is a letter shall denote a digit-value
which shall be greater by ten than the number of predecessors of that letter in the syntactic definition of
letter in 6.1.1. The unsigned-integer of an extended-number shall i -number;
e1adix shall be in the closed interval two through thirty-six. No extended-digit in an extended-pumber
shall'denote a digit-value that equals or exceeds the radix of the extended-number. An extended-humber
all deriote, in conventional positional notation with the specified radix, a value of integer-typ¢ in the
closed intérval 0 to maxint (see 6.4.2.2).

extended/digit = digit | letter .
extended-number = unsigned-integer ‘#° extended-digit { extended-digit } .

Ekamples:

16#££f

84377

324100

13442 { the answer b the ultimate question of life,
the universe, _and everything }

NPTE — 2 The character # is regarded as identical/fo corresponding currency symbols that appear in some hational
driants of ISO 646.

<

6.]1.8 Labels

Labels shall be digit-sequences and shall be distinguished by-théir apparent integral values and shall be in
the closed interval 0 to 9999. The spelling of a label shall be its apparent integral value.

label = digit-sequence .

6.]1.9 Character-strings

Alcharacter-string containing a single string-element shall denote a value of the char-type (see 6.4.2.2). A
cHaracter-string containing other than a single string-element shall denote a value of the canonicalstring-
type (see 6.4.3.3.1) with a length equal to the number of string-elements contained in the ¢haracter- string.

ere shall be an implementation-defined one-to-one correspondence between the set of alteratiye
which string-elements are drawn and a c e requi c :
string-element in a character-string shal

denote the occurrence of the corresponding value of char-type.

character-string = “’ { string-element } ¢ .
string-element = apostrophe-image | string-character .
apostrophe-image = " .

string-character = one-of-a-set-of-implementation-defined-characters .

NOTE — Conventionally, the apostrophe-image is regarded as a substitute for the apostrophe character, which cannot
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be a string-character.

Examples:
IA'
! ,. ’
rr77
'Extended Pascal’
"THIS IS A STRING’

'Don’’t think this is two strings’

6.1.10 Token separators

Where h c¢ommentary shall be any sequence of characters and separations of lines, containing neither } nor
*), the donstruct

( c{, I (i, ) Commel'ltal’y ( c*)7 ! c}7 )
shall bq a comment if/neither the { nor the (* occurs within a character-string or within a commentary.

NOTES

1 A comment may thus commeéneg with { and end with *), or commence with (* and end with }.

2 The sq¢quence (*) cannot occur in acommentary even though the sequence {) can.

The substitution of a space for a comment shall not alter the meaning of a program.

Commg¢nts, spaces (except in character-strings), and the separations of consecutive lines shall be considergd
to be tpken separators. Zero or more token séparators can occur between any two consecutive toke
before the first token of a program text, or after the’last token of a program text. There shall be at least ci{
separatpr between any pair of consecutive tokens made up of identifiers, word-symbols, labels, extend

numbefs, or unsigned-numbers. No separators shall occur within tokens.

6.1.11 Lexical alternatives

The representation for lexical tokens and separators given in 6.1.1 to 6.1.10, except for the charactér
sequenges (* and *), shall constitute a reference representation for these tokens and separators.

To facifitate the use of Extended Pascal on processors that do not support.the reference representatio
the following alternatives have been defined. All processors that have the-fequired characters in thg
character set shall provide both the reference representations and the alternativé representations, and t
corresponding tokens or separators shall not be distinguished. Provision of the reference representatio
and of the alternative token @, shall be implementation-defined.

-
<

o

w2
-

The alternative representations for the tokens shall be

Referepce token  Alternative token

@

ya

)

— Y —

NOTE — 1 The character T that appears in some national variants of ISO 646 is regarded as identical to the character
A. In this International Standard, the character T has been used because of its greater visibility.

The comment-delimiting characters { and } shall be the reference representations, and (* and *) respectively
shall be alternative representations (see 6.1.10).

NOTE — 2 See also 1.2 f).
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6.2 Blocks, scopes, activations, and states
6.2.1 Blocks

A block closest-containing a label-declaration-part in which a label occurs shall closest-contain exactly one
statement in which that label occurs. The occurrence of a label in a label-declaration-part of a block shall
be its defining-point for the region that is the block. Each applied occurrence of that label (see 6.2.2.8)
shall be a label. Within an activation of the block, all applied occurrences of that label shall denote the
corresponding program-point in the algorithm of the activation at that statement (see 6.2.3.2 b)).

block = import-part
{ label-declaration-part
| constant-definition-part
| type-definition-part
| variable-declaration-part
| procedure-and-function-declaration-part }
statement-part .

import-part’= [ ‘import’ import-specification ¢; { import-specification ;> } 1 .
label-declaration‘part = ‘label’ label { ‘" label } ;" .
constant-definitionpart, = ‘const’ constant-definition ‘;* { constant-definition ;" } .

type-definition-part = “ftype’ ( type-definition | schema-definition ) ‘;’
{ ( type-definition | schema-definition ) ;’ } .

variable-declaration-part = ‘var’variable-declaration ;" { variable-declaration ;" } .

procedure-and-function-declaration-part.= { ( procedure-declaration
| function-declaration ) ¢;” } .

A procedure-and-function-declaration-part shall not.be.immediately followed by another procedyre-and-

flunction-declaration-part.

NOTE — A procedure-and-function-declaration-part thus consists of @ maximal sequence of procedure-decjarations,
function-declarations, and semicolons. See the discussion of the remote-difective forward in 6.7.1 and 6.7.2.

.

[he statement-part shall specify the algorithmic actions to be executed upon-an activation of the plock.

statement-part = compound-statement .

¢.2.2 Scopes

6.2.2.1

Each identifier or label contained by the program-block shall have a defining-point, with the exception of
the identifier of a program-heading (see 6.12).

6.2.2.2
Each defining-point shall have one or more regions that are parts of the program text, and a scope that is

part or all of those regions. The region that is an interface (see 6.11.2), however, shall not be a part of the
program text and shall be disjoint from every other interface.

10


https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2

ISO/IEC 10206 : 1991 (E)

6.2.2.3
The region(s) of each defining-point are defined elsewhere (see 6.2.1, 6.2.2.10, 6.2.2.12, 6.3, 6.4.1, 6.4.2.3,

6.434,64.7,6.5.1,6.53.3,6.7.1,6.7.2,6.7.3.1,6.7.3.7.1, 6.8 .4, 6.8.6.3, 6.8.7.3, 6.8.8.3, 6.9.3.10, 6.11.1,
6.11.2, 6.11.3, and 6.12).

6.2.24

The scope of each defining-point shall be its region(s) (including all regions enclosed by those regions)
subject to 6.2.2.5 and 6.2.2.6.

6.2.2.5

When an identifier or label has a defining-point for region A and another identifier or label having the same
spelling has a/defining-point for some region B enclosed by A, then region B and all regions enclosed by
B shall be excluded\from the scope of the defining-point for region A.

6.2.2.6

The region that is the field-Specifier of a field-designator, the field-specifier of a field-designated-constant,
the field-specifier of a record-function-access, the discriminant-specifier of a schema-discriminant, a field-

iffer of a field-value, the ficld<identifier of a tag-field-identifier, the identifier-list of the program-

paramgter-list, the identifier-list of the:module-parameter-list, or the import-qualifier of an import-specification
shall bg excluded from the enclosing scopes. The region that is the constant-identifier of a constant-nanje,
the type-identifier of a type-name, the schema-identifier of a schema-name, the variable-identifier of| a
-name, the procedure-identifier of a procedure-name, or the function-identifier of a function-narme
excluded from the enclosing scopes if the constant-name, type-name, schema-name, variable-
rocedure-name, or function-name, respectively, contains an imported-interface-identifier.

Consider the variable-name il1.x (see 6.5.1) constricted from an interface-identifier i1 and a variable-
identifi¢r x. The part of the program text occupied by this occurrence.6f)x is the region that is excluded from enclosing
scopes.| This region thus cannot be occupied by any other identifier thatwould be legal in a variable-identifier positipn
and tha} has a scope that otherwise would include the region occupied by x.

For exdmple in:

procedure a;
import il qualified only (x);
var y : integer;
begin
il.x = ...

the consstruct il.x is allowed but il.y is disallowed.

6.2.2.7

When an identifier or label has a defining-point for a region, another identifier or label with the same
spelling shall not have a defining-point for that region unless both identifiers are imported identifiers and
denote the same value, variable, procedure, function, schema, or type. In the case of imported type-
identifiers, both identifiers shall also denote the same bindability and initial state (see 6.11.3).

6.2.2.8

Within the scope of a defining-point of an identifier or label, each occurrence of an identifier or label having
the same spelling as the identifier or label of the defining-point shall be designated an applied occurrence
of the identifier or label of the defining-point, except for an occurrence that constituted the defining-point;

11
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such an occurrence shall be designated a defining occurrence. No occurrence outside that scope shall be
an applied occurrence.

6.2.2.9

The defining-point of an identifier or label shall precede all applied occurrences of that identifier or label
contained by the program-block with two exceptions:

a) Anidentifier can have an applied occurrence as a type-identifier or schema-identifier contained by the
domain-type of any new-pointer-types contained by the type-definition-part containing the defining-
point of the type-identifier or schema-identifier.

i -identiner, type-identilier, schema-idgntifier,

variable-identifier, procedure-identifier, or function-identifier contained by an export-list closest-
contained by a module-heading containing the defining-point of the identifier.

6.2.2.10

Required identifiersthat denote the required values, types, schemata, procedures, and functions shall be
us¢d as if their defining-points have a region enclosing the program (see 6.1.3, 6.4.2.2, 6.4.3.4, 6{4.3.6,
6.4.3.3.3, 6.7.5, 6.7.6, and"6.10).

NOTES

1 The required identifiers input and 6atput are not included, since these denote variables (see 6.11.4.2).

2 The required identifiers StandardInpuit and StandardOutput are not included, since these denote interfacps (see
6.11.4.2).

6.2.2.11

Whatever an identifier or label denotes at its defining>point shall be denoted at all applied occurrences of
thgt identifier or label.

NQTES

1 Within syntax definitions, an applied occurrence of an identifier is qualified (e.g., type-identifier) whereas a dpfining
ocdurrence is not qualified.

2 1t is intended that such qualification indicates the nature of the entity denoted)by the applied occurrence: le.g., a
constant-identifier denotes a constant.

6.2.2.12

Eath defining-point that has as a region a module-heading shall also have as a region the module{block
thdt is associated with that module-heading.

6.2.2.13

A module A shall be designated as supplying a module B if A supplies the module-heading or module-
block of B. A module A shall be designated as supplying a main-program-block if the module supplies
the block of the main-program-block. A module A shall be designated as supplying a module-heading,
module-block, or block, B, either if B contains an applied occurrence of an interface-identifier having a
defining occurrence contained by the module-heading of A, or if A supplies a module that supplies B.

No module shall supply its module-heading.

NOTE — A module-heading that exports an interface precedes any module-heading, module-block, or block that
imports the interface, and a module-heading precedes its module-block (see 6.2.2.9).

12
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6.2.3 Activations
6.2.3.1

A variable-identifier having a defining-point within a variable-declaration-part, for the region that is
module-block (see also 6.2.2.12) or a block shall be designated local to the module containing the module-
block (see 6.11.1) or to the block, respectively.

a

A procedure-identifier or function-identifier having a defining-point within a procedure-and-function-heading-
part or a procedure-and-function-declaration-part, for a region that is a module-block or a block, shall be
designated local to the module containing the module-block or to the block, respectively.

Each adtivatiofi of a block or module shall contain

a) for the statetnent-part of the block, an algorithm, the completion of which shall terminate the activati
($ce also 6.9.24);

b) for each defining-point of a label in a label-declaration-part of the block, a corresponding program-

point (see 6.2.1);

¢) for each new-type closest-contained by the module-heading of the module, the module-block of t
nodule, or the block, one or-more corresponding types (see 6.4.1);

DI

d) fpr each schema-definition containingra formal-discriminant-part and closest-contained by the module-

eading of the module, the module-block of the module, or the block, a corresponding schema (s
.4.7);

e) fpr each conformant-array-form closest-contained by the formal-parameter-list, if any, defining t
brmal-parameters of the block, a correspondingtype (see 6.7.3.7.1);

f) fpr each defining-point of a variable-identifier local tothe block or module, a corresponding variab

g) fpr each defining-point of a variable-identifier that is a fofmal-parameter of the block, occurrif

ithin a value-parameter-specification or a value-conformant-array-specification, a corresponding

ariable (see 6.7.3.1, 6.7.3.2, 6.7.3.7.1, and 6.7.3.7.2);

h) for each defining-point of a variable-identifier that is a formal-parameter of the block, occurring

ithin a variable-parameter-specification or a variable-conformant-array-Specification, a referen
b the corresponding variable (see 6.7.3.1, 6.7.3.3, 6.7.3.7.1, and 6.7.3.7.3);

i) for each defining-point of a procedure-identifier local to the block or modul€,/a)correspondi
procedure with the procedure-block corresponding to the procedure-identifier, and theformal-par
of that procedure-block (see 6.7.1);

e

le

8

LC

g
eters

P or each deﬁmng-pomt ofa functlon identifier local to the block or module a correspondmg funcu

N

the formal-parameters of that funcuon-block (see 6.7 2)

k) if the block is a function-block, a variable called the result of the activation, possessing the type and
initial state (see 6.7.2) associated with the block of the function-block, and possessing the bindability

that is nonbindable;

1) if the block is a main-program-block, each textfile required to be implicitly accessible (see 6.11.4.2)
by any procedure-statement or function-designator contained by the program containing the main-

program-block;

m) a commencement (see 6.2.3.8);
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n) for the module, an initialization, which shall be specified by a statement: if an initialization-part
occurs in the module-block of the module, then the statement of the initialization-part; otherwise, an
empty-statement (see 6.11.1); and

o) for the module, a finalization, which shall be specified by a statement: if a finalization-part occurs
in the module-block of the module, then the statement of the finalization-part; otherwise, an empty-
statement (see 6.11.1).

NOTE — Each activation contains its own algorithm, program-points, types, schemata, variables, references,
commencement, initialization, finalization, procedures, and functions, distinct from those of every other activation.

6.233

Ar activation of a procedure or a function shall be an activation of the block of the procedure-block]of the
procedurefor of the function-block of the function, respectively, and shall be designated as within

a) the activation containing the procedure or function; and

b) all activations that that containing activation is within.

NQTE — An activation-of @ block B can only be within activations of blocks containing B. Thus, an activation is not
within another activation of the same block.

6.2.34

A procedure-statement or function-degignator contained in the algorithm, initialization, or finalization of an
activation and specifying an activation of a-block shall be designated the activation-point of the activation
of [the block.

6.2.3.5

Each variable contained by an activation of a block or'module, unless it is a program-parameter or mpdule-
parameter or it is a formal-parameter of the block, shall/be)created in its initial state (see 6.2.3.2 k) and
6.3.1) within the commencement of the activation. Each variable contained by an activation of a blpck or
madule, unless it is a program-parameter or module-parameter, shall be created not bound to an external
entity. The algorithm, program-points, types, schemata, variables, references, finalization, procedurgs, and
functions, if any, contained by an activation shall exist until the termination of the activation.

6.2.3.6

An activation of a program-block shall consist of an activation of the main-progtam-block contairjed by
th¢ program-block and, for each module supplying (see 6.2.2.13) the main-program-black, an activation of
thgt module. The termination of the activations of both the main-program-block and those modulep shall
copstitute the termination of the activation of the program-block.

e order of any two dlS[ll’lCt commencements shall be 1mplementatlon dependent unless the;or

program-block A and for each module B other than A 1f B supplxes A and A does not supply B, then the
commencement of the activation of B shall precede the commencement of the activation of A.

The completion of the finalization of an activation of a module shall terminate the activation.

The order of the action specified by the finalization of an activation and the termination of a distinct
activation shall be implementation-dependent unless the order is specified by the following sentence.
Within an activation of a program-block, for each module or main-program-block A and for each module
B other than A, if B supplies A and A does not supply B, then the termination of the activation of A shall
precede the action specified by the finalization of the activation of B.

14
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6.2.3.7

An activation of the module-heading or module-block associated with a module shall be the same activation
of the module. An activation of a main-program-block shall be the activation of the block of the main-
program-block.

6.2.3.8
The commencement of an activation of either a module or a block shall contain the following events

a) for each formal value parameter of the block, an attribution of a value to the variable denoted within
the activation by the formal-parameter (see 6.7.3.2), and for each formal variable parameter of the
lock, an access to the actual-parameter (see 6.7.3.3);

b) fpr each actual-discriminant-part or subrange-bound not contained by a schema-definition and closest
dontained’by the module-heading of the module, by the module-block of the module, or by the bloc
the corresponding evaluation of the actual-discriminant-part or subrange-bound, respectively (s¢e
q4.4.8);

o
M

¢) fpr each defining oegurrence of a variable-identifier local to the module or the block, the corresponding
dreation of the variable/corresponding to the variable-identifier (see 6.2.3.2 f) and 6.2.3.5); and

d) the action specified by the initialization of the activation of the module.

Within|the commencement of an activation, any events specified by a) shall precede any events specifi¢d
by b) and c), and the latter events shall precede any event specified by d).

Within|the commencement of an activation, the.order of any events specified by b) and c) shall be the sa;Ie
as the {extual order of their respectively-corresponding actual-discriminant-parts or subrange-bounds and
defining occurrences, with one exception: An evént specified by b) shall precede an event specified by )
if the rpspectively-corresponding actual-discriminant-part or subrange-bound and defining occurrence ae
both cqntained by one variable-declaration.

NOTE }— An evaluation specified by b) can evaluate a local variable‘only if its initial state is value-bearing.

The commencement of an activation of a block shall precede the algorithm of the activation.

The cqmpletion of the events specified by a), b), ), and d) within'a.Commencement shall constityte
complgtion of the commencement.

6.2.4 States

A typeldetermines a set of states, each of which shall be either a value-bearing state or'anon-value-bearipg
state, Hut not both. A value-bearing state determined by a type shall be said to bear a valug;and the valugs
borne py two distinct value-bearing states shall be distinct. A non-value-bearing state shall-not bear| a
value. [When describing a state, undefined shall be synonymous with non-value-bearing.

The states determined by a structured-type shall have the structure of the structured-type.

The set of states determined by any type shall contain a special non-value-bearing state designated totally-
undefined.

For any type that is not an array-type, a record-type, or a file-type, the set of states shall contain only the
totally-undefined state and, for each value determined by the type, a state bearing that value.

NOTE — 1 The set of states determined by an array-type, a record-type, or a file-type is specified in 6.4.3.2, 6.4.3.4,
and 6.4.3.6, respectively, together with 6.4.2.1.

For an array-type, a record-type, or a file-type, each component of the totally-undefined state shall be
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the totally-undefined state of the component-type, and each component of a value-bearing state shall be a
value-bearing state.

NOTES

2 For a structured-type, each undefined state shall have at least one component that is undefined.

3 For a pointer-type, the set of states is dynamic in that the states bearing identifying-values (see 6.4.4) are created
and destroyed by actions of the program. Every non-pointer type determines a static set of values, i.e., a set that does
not change during the existence of the type.

A vanable declared to possess a type shall always have one of the states determined by the type the
: 3l at-an : en-determined

A value-barne by the state of a variable shall be said to be attributed to the variable; a variable having a
-value-bearing state shall be said to have no value attributed to the variable and shall also be desighated

NOTE — 4 Each stat¢ of a variable when the variable does not have attributed to it a value specified by its type is
bfined. If a variable possesses a structured-type, the state of the variable when every component of the variable
is tqtally-undefined is fotally<undefined. Totally-undefined is synonymous with undefined for a variable that dogs not
posgess a structured-type.

Caysing a variable to have the staté bearing a value shall be described as attributing the value tb the
varfable.

NOTE — 5 Subclauses that specify attribution’(or, de-attribution) of a value to a variable are: 6.5.3.3, 6.6, 6J7.3.2,
6.7.3.7.2, 6.7.5.2, 6.7.5.3, 6.7.5.4, 6.7.5.5, 6.7.5.6,6:7.5.8, 6.7.6.7, 6.9.2.2, 6.9.3.9, 6.10, 6.11.4.2. In some of|these
sub¢lauses the attribution is implicit.

Thq initial state denoted by a type-denoter shall be atate determined by the type denoted by the fype-
denpter (see 6.6).

6.3LConstants
6.3J1 General

A cpnstant-definition shall introduce an identifier to denote a value.

constant-definition = identifier ‘=" constant-expression .
constant-identifier = identifier .

constant-name = [ imported-interface-identifier ‘." ] constant-identifier .

A cpnstant-name shall denote the value denoted by the constant-identifier of the constant-name,

The - -identi a constant-name s € defming-point of each
imported constant-identifier associated with the imported-interface-identifier for the region that is the
constant-identifier of the constant-name.

The occurrence of an identifier in a constant-definition of a constant-definition-part of a block, a module-
heading, or a module-block shall constitute its defining-point as a constant-identifier for the region that
is the block, the module-heading, or the module-block, respectively. A constant-expression in a constant-
definition shall not contain an applied occurrence of the identifier in the constant-definition.

Each applied occurrence of the identifier in the constant-definition shall be a constant-identifier. Within an
activation of the block, the module-heading, or the module-block, all applied occurrences of that identifier
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shall denote the value denoted by the constant-expression of the constant-definition. The required constant-
identifiers shall be as specified in 6.4.2.2.

NOTE — Constants of pointer-types are allowed, but they can only denote the value NIL.

6.3.2 Example of a constant-definition-part

NOTE — The type-identifiers sieve, vector, quiver, PunchedCard, and subpolar are defined in 6.4.10.

const
unity = 1.0;

; ity /30 { ses 682}
fallPrimes = sieve([2,3,5,7,11,13,17,19]; { see 6.8.74 }
imit)= 43;
eroVector = vector[l..limit: 0.0]; { see 6.8.7.2 }

64T,
64.1T

A type
Bindab
every v
activati
denote

(see 6.

Each ty
contain

BlankCard = ‘PunchedCard[1..80: ' '];
blank =’ ’;

MaxMatrix = 39;

nitVector = vector[l: unity otherwise 0];
reroQuiver # quiver[otherwise ZeroVector];

Jnit = subpolar[r¥l; theta:0.0]; { see 6.8.7.3 }
Jnit_Distance = Unit:r; { see 6.8.8.3 }

Drigin = subpolar([r,theta:0.0];

Fhrust = 5.3; theta = -200; warp = subpolar[r:thrust;theta:theta];
folumnl = BlankCard[1]; { see 6.88.2 }

pi = 4 * arctan(l);

hex_string = '0123456789ABCDEF’;

hex_digits = hex_string[1..10]; { see 6.8.8.4 }

hex_alpha = hex_string[index (hex_string,’A’)..index (hex_string, 'F’)];

ister = 'Mr.’;

es and schemata
pe-definitions

definition shall introduce an identifier to denote a type, bindability, and initial state (see 6.6
lity, the quality of either being bindable or being nonbindable, but not both, shall be possessed b

iable. Type shall be an attribute that is possessed by every value and every) variable. Within aj
n of a block, module-heading, or module-block, closest-containing a new-type,the new-type shal
ne corresponding type and initial state if the new-type is not contained by a(schema-definitio|
7) and shall denote one or more mutually distinct corresponding types and initial states otherwisg.
pe contained by an activation and corresponding to a new-type shall be distinct both from.any typ|
bd by any other activation, and from any type corresponding to any other new-type or conformant

1= S

(4]

array-fq

rm (see 6.2.3.2).

type-definition = identifier ‘=’ type-denoter .

type-denoter = [ ‘bindable’ ] ( type-name | new-type

| type-inquiry | discriminated-schema )
[ initial-state-specifier ] .

= new-ordinal-type
| new-structured-type
| new-pointer-type

| restricted-type .

17
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The occurrence of an identifier in a type-definition of a type-definition-part of a block, a module-heading, or
a module-block shall constitute its defining-point for the region that is the block, the module-heading, or the
module-block. Each applied occurrence of that identifier shall be a type-identifier. Within an activation
of the block, the module-heading, or the module-block, all applied occurrences of that identifier shall
denote the type, bindability, and initial state denoted by the type-denoter of the type-definition. Except for
applied occurrences in the domain-type of a new-pointer-type, the type-denoter shall not contain an applied
occurrence of the identifier in the type-definition.

If the symbol bindable occurs in a type-denoter, the type-denoter shall denote the bindability that is
bindable; otherwise, the type-denoter shall denote the bindability that is denoted by the type-name, the
new- type the type—mquxry, or the dlscnmmated-schema of the type-denoter The b1ndab111ty denoted by a

that is
oted by the initial-state-specifier (see 6.6); otherwise, the type-denoter shall denote the initigl state
that is denoted-by the type-name, the new-type, the type-inquiry, or the discriminated-schema of th¢ type-
oter. The initial state denoted by a required type-identifier shall be totally-undefined. A new-type shall
enote the initial state denoted by the new-ordinal-type, the new-structured-type, the new-pointer-type, or
the restricted-type of the new-type.

pes shall be classified as simple-types, restricted-types, structured-types, or pointer-types. The required
type-identifiers and corresponding required types shall be as specified in 6.4.2.2, 6.4.3.4, and 6.4.3.6. The
required schema-identifier and the corresponding required schema shall be as specified in 6.4.3.3.3

simple-type-name = type-name .

structured-type-name = array-typé<name

| record-type‘name
| set-type-name
| file-type-name .

array-type-name = type-name .

record-type-name = type-name .

set-type-name = type-name .

file-type-name = type-name .

pointer-type-name = type-name .

type-identifier = identifier .

type-name = [ imported-interface-identifier .’ ] type-identifier .

A ltype-name shall denote the type, bindability, and initial state denoted by the type-identifierof the¢ type-
name.

The occurrence of an imported-interface-identifier in a type-name shall be the defining-point of each
imported type-identifier associated with the imported-interface-identifier for the region that is the type-
identifier of the type-name.

A type-name shall be considered a simple-type-name, an array-type-name, a record-type-name, a set-type-
name, a file-type-name, or a pointer-type-name, according to the type that it denotes.

A type shall be designated protectable unless

a) the type is either a file-type or a pointer-type, or
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b) the type is a structured-type, and one or more of its component-type is not protectable.

NOTE — A file-type is not protectable since most operations on a file modify it in some way. A pointer-type is not
protectable since the value of a pointer-type variable can be copied into another variable of the same type (possibly
using type-inquiry), and then this value passed to the required procedure dispose. The required procedure dispose
undefines all pointer variables denoting that identifying-value.

A type shall be designated static unless

a) the type is denoted by a subrange-type, and one or both subrange-bounds in the subrange-type denotes
an expression that is not nonvarying, or

b) thetype is produced from a schema, or

¢) the type is denoted by an array-type or a file-type containing an index-type that denotes a type that
i§ not static, or

d) the type is denoted by a structured-type containing any component whose type-denoter or selector
type denotes a‘type that is not static, or

¢) the type is denoted by)a set-type containing a base-type that denotes a type that is not static.

6.4.2 Simple-types
6.4.2.1|General

Each ofdinal-type and the real-type shall détérmine an ordered set of values. A value of an ordinal-type shqll
have an integer ordinal number; the ordering rglationship between any two such values of one type shgll
be the kame as that between their ordinal numbérs. An ordinal-type-name, real-type-name, or complex-
type-ngme shall denote an ordinal-type, the real-type,Or the complex-type, respectively. A type-inquiryfin
an ordinal-type shall denote an ordinal-type.

imple-type = ordinal-type | real-type-name | complex-type-name .

rdinal-type = new-ordinal-type | ordinal-type-name
| type-inquiry | discriminated-schema .

Iew-ordinal-type = enumerated-type | subrange-type .
rdinal-type-name = type-name .
feal-type-name = type-name .

fomplex-type-name = type-name .

The rgnge-type of an ordinal-type that is a subrange-type shall be the host-type (see 6.4.2.4) of the
subranjge-type. The range-type of an ordinal-type that is not a subrange-type shall be the ordinal-t
A discriminated-schema in an ordinal-type shall denote an ordinal-type.

A new-ordinal-type shall denote the type, bindability, and initial state denoted by the subrange-type or the
enumerated-type of the new-ordinal-type. The initial state denoted by an enumerated-type or a subrange-
type shall be totally-undefined. The bindability denoted by an enumerated-type or a subrange-type shall
be nonbindable.

6.4.2.2 Required simple-types and associated constants

NOTE — 1 Operators applicable to the required simple-types are specified in 6.8.3.

The following types shall exist
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a) integer-type. The required type-identifier integer shall denote the integer-type. The integer-type
shall be an ordinal-type. The values shall be a subset of the whole numbers, denoted as specified in
6.1.7 by signed-integer. The ordinal number of a value of integer-type shall be the value itself.

The required constant-identifier maxint shall denote an implementation-defined value of integer-
type. This value shall satisfy the following conditions.

1) Allintegral values in the closed interval from -maxint to +maxint shall be values of the integer-
type.

2) Any monadic operation (see 6.8.3.2) performed on an integer value in this interval shall be
correctly performed according to the mathematical rules for integer arithmetic.

3) Any dyadic integer operation (see 6.8.3.2) on two integer values in this same interval shall be
correctly performed according to the mathematical rules for integer arithmetic, provided that
the result is also in this interval.

4)-Any, relational operation (see 6.8.3.5) on two integer values in this same interval shall be
corréctly performed according to the mathematical rules for integer arithmetic.

It shall be an'error if an integer operation or function is not performed according to the mathematical
rules for integer-arithmetic.

b) real-type. The required-type-identifier real shall denote the real-type. The real-type shall be a
simple-type. The values/shall be implementation-defined approximations to an implemenfation-
defined subset of the real nufnbers, denoted as specified in 6.1.7 by signed-real.

NOTE — 2 The nature of the internal representation of values of real-type is not specified, and hence cpuld be
fixed-point, floating-point, or somethitig’quite different.

Each of the required constant-identifiersminreal, maxreal, and epsreal shall denote an implenjentation-
defined positive value of real-type. The valdes of minreal and maxreal shall be such that arithmetic
in the set including the closed interval —maxreal to maxreal but excluding the two open inIewds
—minreal to zero and zero to minreal can be expécted to work with reasonable approximatiops, but
arithmetic outside this set cannot be expected to work.with reasonable approximations. The] value
of epsreal shall be the result of subtracting 1.0 from‘the-smallest value of real-type that is greater
than 1.0.

The results of integer-to-real conversion (see 6.4.6), of the real arithmetic operators (se¢ 6.8.3.2), and
of the required real functions (see 6.7.6), shall be approximations fo the corresponding mathematical
results. The accuracy of this approximation shall be implementation-defined.

¢) Boolean-type. The required type-identifier Boolean shall denote the Boolean-type. The Boplean-
type shall be an ordinal-type. The values shall be the enumeration of truth/values denoted by the
required constant-identifiers false and true, such that false is the predecessor-of-true. The drdinal
numbers of the truth values denoted by false and true shall be the integer values 0and 1 respecfively.

d) char-type. The required type-identifier char shall denote the char-type. The char-type/shall[be an

ordinal-type. The values shall be the enumeration of a set of implementation-defined Characters,
ﬂmmmmmmmﬁg shall
be values of integer-type that are implementation-defined and that are determined by mapping the
character values on to consecutive non-negative integer values starting at zero. The following

relations shall hold.

1) The subset of character values representing the digits O to 9 shall be numerically ordered and
contiguous.

2) The subset of character values representing the upper case letters A to Z, if available, shall be
alphabetically ordered, but not necessarily contiguous.
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3) The subset of character values representing the lower case letters a to z, if available, shall be
alphabetically ordered, but not necessarily contiguous.

The required constant-identifier maxchar shall denote an implementation-defined value of char-type.
The value of maxchar shall be the largest value of char-type.

NOTE — 3 Char-type values possess properties that allow them to be used identically to string-type values of
length 1. In particular, char-type values may be used to initialize a variable possessing a string-type (see 6.6),
used as the actual-parameter corresponding to a value parameter possessing a string-type (see 6.7.3.2), used as
the actual-parameter assigned to a conformant-actual-variable possessing a fixed-string-type and conforming
to a value-conformant-array-specification (see 6.7.3.7.2), assigned to a variable possessing a string-type (see
6.9.2.2), written to a textfile (see 6.10.3.2), used with the relational-operators (see 6.8.3.5), and used with the

. : ata Q ca—aleo-6-4 and 6 46

Sp g0 fromroperato 0700700 1156-0 o8&

pe shdll be a simple-type. The values shall be implementation-defined approximations to gn
implementation-defined subset of the complex numbers.

OTE — 4 Thénature of the internal representation of values of complex-type is not specified, and hence could
He rectangular, pOlar; or something quite different.

e results of integer-fg-complex and real-to-complex conversions (see 6.4.6), of the complex arithnetic
gperators (see 6.8.3.2), and of the required complex functions (see 6.7.6), shall be approximations fo
he corresponding mathematical results. The accuracy of this approximation shall be implementation-
efined.

6.4.2.3 Enumerated-types
¢numerated-type = °(’ identifier-list )™,

identifier-list = identifier { ‘,” identifier } ‘¢

for the|region that is the block, module-heading, or module-bldck closest-containing the enumerated-ty
Each applied occurrence of the identifier shall be a constant-identifier. Within an activation of the blo
the mddule-heading, or the module-block, all applied occurrences of that identifier shall possess the type
denotefd by the enumerated-type and shall denote the type’s value whoese ordinal number is the number of
occurrénces of identifiers preceding that identifier in the identifier-list. The identifier shall be designateq a
principal identifier of the value so denoted.

The occurrence of an identifier in the identifier-list of an enlumerated-type shall constitute its deﬁning-pOﬂnt

NOTES

1 Enunferated type constants are ordered by the sequence in which they are defined, and they have consecutive ordinal
numbefs starting at zero.

2 Whil¢ several identifiers may be known as principal identifiers of a given value (see 6.11.2 and 6.11.3), there is ho
ambiguity, because each is defined for a different region, all have the same spelling, and all denote the sarhe-yvalue

Examples:
(red, yellow, green, blue, tartan)
(club, diamond, heart, spade)
(married, divorced, widowed, single)
(scanning, found, notpresent)
(Busy, InterruptEnable, ParityError, OutOfPaper, LineBreak)

6.4.2.4 Subrange-types

A subrange-type shall include identification of the smallest and the largest value in the subrange. The
first subrange-bound of a subrange-type shall specify the smallest value. If both subrange-bounds of the
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subrange-type denote expressions that are nonvarying and do not contain a discriminant-identifier, the
smallest value shall be less than or equal to the largest value, which shall be specified by the second
subrange-bound of the subrange-type; otherwise, it shall be a dynamic-violation if the smallest value is not
less than or equal to the largest value. The subrange-bounds shall be of compatible ordinal-types, and the
range-type (see 6.4.2.1) of the ordinal-types shall be designated the host-type of the subrange-type. An
evaluation of a subrange-bound shall constitute evaluation of the expression of the subrange-bound (see
6.2.3.8). The set of values determined by the subrange-type shall contain each value of the host-type not
smaller than the smallest value and not larger than the largest value.

Expraples:

6.4.2.5 Restricted-types

A
by
by

The underlying-type of a restricted-type shall’be the type denoted by the type-name of the restricteq
The underlying-type of a type that is not restricted shall be the type, and each state shall be assg

wi
co
un|
val
dei

thg restricted-type.

NQTE — A value of a restricted-type may be passed as a value parameter (fo )a_formal-parameter possess

un

maly be passed as a variable parameter to a formal-parameter possessing the same\type or its underlying-ty]
6.7.3.3). No other operations, such as accessing a component of a restricted-type value-or performing arithme

po

Expmple:

mo

ex

subrange-type = subrange-bound ‘..” subrange-bound .

subrange-bound = expression .

14.100
-107)+10
red. {green
IOI .. ! 9!

Festricted-type shall denote/a type whose set of states is associated one-to-one with the states deter]
another type, designated theunderlying-type of the type denoted by the restricted-type. A type d
a restricted-type shall be designated restricted.

restricted-type = ‘restricted’ type-name .

th itself. Attribution of a value of a type to a variable possessing the underlying-type of the typ
hstitute the attribution of the associated value of ¢he underlying-type. Attribution of a value
Herlying-type of a type to a variable possessing the typeshall constitute the attribution of the assg

noted by a restricted-type shall be the state associated with4he initial state denoted by the type-n

lerlying-type (see 6.7.3.2) or returned as the result of a function (see 6.9.2:2)/ »A variable of a restricts

sible.

Hule widget_module;

bort widgets = (widget, copy_widget, increment widget, print_widget);

mined
pnoted

-type.
ciated
e shall
of the
ciated

ue of the type. The bindability denoted by a restricted“type shall be nonbindable. The initidl state

ime of

ing its
d-type
e (see
lic, are

{ Access to the underlying-type (real widget) of widget is
controlled by not exporting it, thereby maintaining the
privacy of widget. }

type
real_widget = record
f1 : integer;
£f2 : real
end
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value [£f1:0; £2:0.0];
widget = restricted real_widget;
{ widget can be thought of as having the same values
and initial state as real widget, but operations on
it are restricted. }

procedure copy_widget ( source: real widget; var target: real _widget );

function increment widget ( w : real widget ) : widget;

prodedure print_widget( var f: text; w : real_widget );

{|The patrameters of these routines may accept actual-

parameters’ that are of type widget or real widget, but since
real widget7is not exported and no variables of type real widget
are exported (for possible use in a type-inquiry, a user of the
interface can only pass actual-parameters of type widget. }

end;

fungtion increment_widget;
vdr mycopy : real_widget;
begin
{ Ng¢te that operations are performed on the underlying-type. }
mycopy.fl := w.fl + 1;
mycopy.£f2 := w.f2 + 1.0;
{ Ay assignment from an underlying-type’to,a restricted-type. }
increment_widget := mycopy;
end;

prog¢edure copy_widget;
begin
target := source
end;

pro¢edure print_widget;
begin

{ Within the implementation of this module, the components of the
attual-parameter are visible through its associated formal-
phrameter. The components of a variable of type widget are not
visible outside the module, however, since the underlying-type
ib not exported. }

writeln(f,w.£fl,w.£2);
end;
end.

program use_widgets( output );
import widgets;

var
first, second: widget;
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begin
write( output, 'First is initially ’ ); print_widget ( output, first );
copy_widget ( increment_widget ( increment widget( first ) ), second );
write (output, 'Second is now ’); print_widget ( output, second ):
copy_widget ( second, first );
write (output, ‘First is now '); print_widget ( output, first );

end.

6.4.3 Structured-types
6.4.3.1 General

A llew-structured-type shall be classified as an array-type, record-type, set-type, or file-type accordlng to

thef unpacked-structured-type closest-contained by the new-structured-type. A component of a valuyl
strpctured:type shall be a value. A component of a state of a structured-type shall be a state.

structured*type = new-structured-type | structured-type-name .
new-structured-type = [ ‘packed’ ] unpacked-structured-type .
unpacked-structured-type = array-type |record-type |set-type | file-type .

The occurrence of the token packed in a new-structured-type shall designate the type denoted therg
pagked. The designation of a sttdetured-type as packed shall indicate to the processor that data-stor
stages should be economized, even/if this causes operations on, or accesses to components of, var
pogsessing the type to be less efficient’in terms of space or time.

The designation of a structured-type as ‘packed shall affect the representation in data-storage o

shdll be packed only if the type of the componentis designated packed.

NQTE — The ways in which the treatment of entities of adype is affected by whether or not the type is desi
padked are specified in 6.4.3.2, 6.4.5, 6.7.3.3, 6.7.3.7.3, 6.7.5.4, and 6.8.1.

A nfjew-structured-type shall denote the type, bindability, and initial state denoted by the unpacked-strul
of the new-structured-type. An unpacked-structured-type shall denote the type and initial state da
by [the array-type, record-type, set-type, or file-type of the unpacked-structured-type. The bindg
denoted by an unpacked-structured-type shall be nonbindable.

6.4.3.2 Array-types

An|array-type shall be structured as a mapping from each value specified by its'index-type to a di
component. Each component shall have the type, bindability, and initial state denoted by the type-ds
of the component-type of the array-type. The type-denoter of a component-type shall not closest-c
an |nitial-state-specifier (see 6.6).

array-type = ‘array’ ‘[’ index-type { °,” index-type } ‘]’ ‘of’ component-type .

e of a

by as
hge of
jables

f that

ctured-type only; i.e., if a component is itSelf structured, the component’s representation in data-sforage

bnated

Ctured-
noted
bility

stinct
noter
ntain

index-type = ordinal-type .
component-type = type-denoter .

Examples:
array [1..100] of real
array [Boolean] of colour

An array-type that specifies a sequence of two or more index-types shall be an abbreviated notation
for an array-type specified to have as its index-type the first index-type in the sequence and to have a
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component-type that is an array-type specifying the sequence of index-types without the first index-type in
the sequence and specifying the same component-type as the original specification. The component-type
thus constructed shall be designated packed if and only if the original array-type is designated packed. The
abbreviated form and the full form shall be equivalent.

NOTE — 1 Each of the following two examples thus contains different ways of expressing its array-type.

Examples:
1) array [Boolean] of array [1..10] of array [size] of real
array [Boolean] of array [1..10, size] of real
array [Boolean, 1..10, size] of real
m'a'y—{'Bvo']:ea'n,—lfl'e']—o‘f—a'rray [DJ‘-‘-G] of—realt

2) backed, array [1..10, 1..8] of Boolean
backeéd/array [1..10] of packed array [l1..8] of Boolean

Let i d¢note a valueof the index-type; let V; denote a state of that component of the array-type thg
corresppnds to the value i by the structure of the array-type; let the smallest and largest values specifie
by the ipndex-type be denoted by m and n, respectively; and let k = (ord(n)-ord(m)+1) denote the numbq
of valugs specified by the ind€x-type; then the states of the array-type shall be the distinct k-tuples of th
form

@ = = o=

(/A

NOTE —+- 2 A state of an array-type is value-béaring if and only if each of its component states is value-bearing. [f
the component-type has ¢ values, then it follows that the cardinality of the set of values of the array-type is c raised
the power k.

[

The ordinal-type of an index-type shall denote the bindability that is nonbindable.

6.4.3.3 [String-types

General

-type shall be a fixed-string-type or a variable-string-type or the required type designated canonicay
string-fype. Each string-type value is a value of the canonical-string-type.

Each value of a string-type shall be structured as a one-to-one mapping from arf.index-domain to a set If
components possessing the char-type. The index-domain shall be a finite set that is-empty or that contains
successive integers starting with 1.

The length of a string-type value shall be the number of members in its index-domain. Thestring-type
value with length zero is designated the null-string.

The length of a char-type value shall be 1. The capacity of the char-type shall be 1.

The correspondence of character-strings to values of string-types is obtained by relating the individual
string-elements of the character-string, taken in textual order, to the components of the values of the string-
type in order of increasing index.

NOTE — String-types possess properties that allow accessing a substring (see 6.5.6) and reading from a textfile (see
6.10.1). String-type values may be used as the actual-parameter corresponding to a value parameter possessing a
string-type (see 6.7.3.2), used as the actual-parameter assigned to a conformant-actual-variable possessing a fixed-
string-type and conforming to a value-conformant-array-specification (see 6.7.3.7.2), assigned to a variable possessing
a string-type (see 6.9.2.2), written to a textfile (see 6.10.3.6), used with the relational-operators (see 6.8.3.5), and used
with the string concatenation operator (see 6.8.3.6). See also 6.4.5 and 6.4.6.
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6.4.3.3.2 Fixed-string-types

A subrange-type shall be designated a fixed-string-index-type if and only if the expression in the first
subrange-bound in the subrange-type is nonvarying (see 6.8.2), does not contain a discriminant-identifier,
and denotes the integer value 1. Any type designated packed and denoted by an array-type having as its
index-type a denotation of a fixed-string-index-type and having as its component-type a denotation of the
char-type, shall be designated a fixed-string-type.

The capacity of a fixed-string-type shall be the largest value of its index-type.

NOTES

6.4

Th|
str]
shg
St

grg
fro
len

Ex

NQ

1A
caf

2 K

Thj

he length of all values of a particular fixed-string-type is equal to the capacity of the fixed-string-type.

ample’:
packed array [1..5] of char { capacity 5, length 5 }

.3.3.3 Variablé-string-types

ere shall be a schema/(see 6.4.7) that is denoted by the required schema-identifier string. The s
ing shall have one formal discriminant denoted by the required discriminant-identifier capacity,

11 possess the integer-type--Each type derived from the schema string shall be designated a var
ng-type. Each tuple in the domain of the schema shall have one component that is a value of intege
ater than zero, and the componentshall be designated the capacity of the variable-string-type pro

gth less than or equal to the capacity ofsthe variable-string-type.

nmple:
string(6) { capacity 6 }

TES

variable-string-type possesses the properties of a string-type. The/individual components of a variable-strir
be obtained by indexing it as an array (see 6.5.3.2).

or additional information on the bindability and initial state of variablestring-types, see 6.4.8.

4.3.4 Record-types

e structure and states of a record-type shall be the structure and states of thefield-list of the record
e initial state denoted by a record-type shall be that denoted by the field-list of-the record-type.

record-type = ‘record’ field-list ‘end’ .
field-list = [ ( fixed-part [ ‘;’ variant-part ] |variant-part )[ ;" ] ] .

fixed-part = record-section { °;’ record-section } .

hema
Wwhich
iable-
r-type
duced

m the schema with the tuple. Each’value of a variable-string-type shall be a string-type value ith a

-type.
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record-section = identifier-list ‘:’ type-denoter .
field-identifier = identifier .

variant-part = ‘case’ variant-selector ‘of’
( variant-list-element { °;’ variant-list-element }
[ [ ¢ ] variant-part-completer ]
| variant-part-completer ) .

variant-list-element = case-constant-list ‘:’ variant-denoter .
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variant-part-completer = ‘otherwise’ variant-denoter .

variant-denoter

‘¢’ field-list ©)* .

variant-selector = [ tag-field ‘’ ] tag-type | discriminant-identifier .

tag-field = identifier .

tag-type

ordinal-type-name .

case-constant-list = case-range { , case-range } .

cpse-range—=—ecase-constant-{———case-constant—}
cpSe‘constant = constant-expression .

A fieldllist containing neither a fixed-part nor a variant-part shall have no components, shall determine|a

single

undefirjed initial state;

The octurrence of an ideéxtifier in the identifier-list of a record-section of a fixed-part of a field-list shgll
constityte its defining-point 45-a field-identifier for the region that is the type-denoter closest-contai ning the
record-type closest-containing the field-list and shall associate the field-identifier witha distinct compone

which

type, bindability, and initial state denoted by the type-denoter of the record-section.

The fidld-list closest-containing a varianf<part shall have a distinct component that shall have the statps
and strjucture defined by the variant-part and-shall have the initial state denoted by the variant-part. [A
variant-denoter shall not contain a type-denoter'denoting either a restricted-type or the bindability that
bindabje or denoting a structured-type having any cemponent whose type-denoter is not permissible a§ a
type-d¢noter contained by a variant-denoter.

Let V;|denote the state of the i-th component of a non-émpty field-list having m components; then the
states ¢f the field-list shall be distinct m-tuples of the form

NOTE

(F, *Fp * ... *F,).

The vdriant-type of a variant-part closest-containing either a tag-type or a discriminant-identifier in :te

varian

type ppssessed by the discriminant-identifier, respectively, of the variant-selector of tHe variant-part.

A casd-constant shall denote the value denoted by the constant-expression of the case-constant. A cage-

range

are sp¢cified, the values, if any, between the values denoted by the case-constants. If present, the secopd

case-c

Value-bearing state bearing a null value, shall be designated empty, and shall denote the totally-

L
~

M

bhall be designated a field,-of the record-type and of the field-list. That component shall have

e

S

V1, Vo, Vi)

| 1 If the type of the i-th component has F; values, then the cardinality of the set of values of the field-list is

_selector of the variant-part shall be the type denoted by the ordinal-type-name of the tag-type or the

khall denote the values denoted by the case-constants of the case-range and, if two case-constafts

bnstant of the case-range shall denote a value greater than or equal to the value denoted by the ﬁrst

case-constant of the case-range and shall have the same type as the type of the first case-constant of the
case-range.

The type of each case-constant of a case-range of the case-constant-list of a variant-list-element of a variant-
part shall be compatible with the variant-type of the variant-part, and the value denoted by each such case-
constant shall be a member of the set of values determined by that type; no value shall be denoted by more
than one case-range closest-contained by the variant-part.

Each variant-denoter closest-contained by a variant-part shall denote a distinct component of the variant-
part; the component shall have the structure, states, and initial state of the field-list of the variant-denoter
and shall be designated a variant of the variant-part.
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Each value denoted by a case-range of the case-constant-list of a variant-list-element shall be designated
as corresponding to the variant denoted by the variant-denoter of the variant-list-element. Each value, if
any, of the variant-type of a variant-part that is not denoted by a case-range of the case-constant-list of a
variant-list-element of that variant-part shall be designated as corresponding to the variant denoted by the
variant-denoter of the variant-part-completer of the variant-part. Each value possessed by the variant-type
of a variant-part shall correspond to one and only one variant of the variant-part.

With each variant-part shall be associated a type designated the selector-type possessed by the variant-part.
If the variant-selector of a variant-part contains a tag-field or discriminant-identifier, then the selector-
type possessed by the variant-part shall be the variant-type, and each variant of the variant-part shall be
associated with exactly those values designated as corresponding to the variant. Otherwise, the selector-
type-possessed-by-the-variant-part-shall-be-a-new—ordinal-type-that-is-constructed-to-possess—e actly one
valuefor each variant of the variant-part, and no others, and each such variant shall be associated [with a
digtinet value of that type.
Each variafit’part shall have a component which shall be designated the selector of the variant-part, and
which shall possess the selector-type of the variant-part. If the variant-selector of the variant-part cqntains
a fag-field, then“the occurrence of an identifier in the tag-field shall constitute the defining-pointfof the
id¢ntifier as a field-identifier for the region that is the type-denoter closest-containing the record-type closest-
coptaining the variant-part and shall associate the field-identifier with the selector of the variant-paft. The
selector shall be designatéd.a field of the record-type if and only if it is associated with a field-ideptifier.
THe selector shall be nonbindable.

THe initial state possessed by thé.selector of a variant-part type shall be determined as follows.

a) If a discriminant-identifier occurs in the variant-selector of the variant-part, the initial state shall be
the state bearing the value denoted by the discriminant-identifier;

b) If the selector is a field, the initial state,shall be the initial state denoted by the tag-type|of the
variant-selector of the variant-part;

¢) If the selector is not a field and the tag-type d€rotes an initial state that is not undefined, the]initial
state shall be the state bearing a value of the seleCtor-type; this value shall be the value assdciated
with the variant corresponding to the value borne by theg initial state denoted by the tag-type;|

d) Otherwise, the initial state shall be totally-undefined.

The value of the selector of the variant-part shall cause the associdtéd variant of the variant-par{ to be
depignated active. In a record-type derived from a schema with a tuple, the value of the selectqr of a
variant-part closest-containing a variant-selector containing a discriminant-idéntifier shall be that vdlue of
th¢ value corresponding to the discriminant-identifier according to the tuple; it §hall be a dynamic-viglation
to pttribute another value to such a selector (see 6.5.3.3).

e set of states determined by a variant-part shall contain, in addition to the totally-undefined stafe (see
6.3.4), the states that are the distinct pairs

(k, Xe)

where sents selecto -variani-part-and hef) of the
active variant of the variant-part. The value-bearing states shall be those pairs where X is a value-bearing
state.

NOTES

2 If there are n values specified by the selector-type, and if the field-list of the variant associated with the i-th value
has T; values, then the cardinality of the set of values of the variant-part is (T; + T, + ... + T,). There is no component
of a value of a variant-part corresponding to any non-active variant of the variant-part.

3 Restrictions placed on the use of fields of a record-variable pertaining to variant-parts are specified in 6.5.3.3, 6.7.3.3,
and 6.7.5.3.
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The bindability of each field of a required record-type shall be nonbindable. If the variant-selector of the
variant-part closest-contains an ordinal-type-name, the ordinal-type-name of the tag-type of the variant-
selector of the variant-part shall denote the bindability that is nonbindable.

Examples:
1) record
year : 0..2000;
month : 1..12;
day : 1..31
end
2) record
namé;, firstname : namestring;
age 740, .969; { Age of Methuselah, see Genesis 5:27 }
case matrried : Boolean of
true “: /(Spousesname : namestring):
false : (()
end
3) record
X, y : real;
area : real;
case shape of
triangle : (side . real;
inclination,
anglel,
angle2 : angle);
rectangle : (sidel,
side2 : real;
skew : angle);
circle : (diameter : real);
end
4) record
fieldl : integer;
case tag : initially 42 of
1: (field2 : real value 0.0);
42: (field3 : integer value 13442);
otherwise (field4 : Boolean value false);
end

There shall be a record-type designated packed and denoted by the required type-identifier TimeStamp.
For each of the required field-identifiers DateValid, TimeValid, year, month, day, hour, minute, and
second, there shall be an associated required field of the record-type, and that field shall have a type denoted
by the type-denoter Boolean, Boolean, integer, 1..12, 1..31, 0..23, 0..59, and 0..59, respectively.
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NOTES

4 This is analogous to the Pascal record-type:

packed record

5

thel week, fractions of seconds, leap seconds, time zone, or local time differential from Universal Time.

6 Tlhe requiredtype-identifier TimeStamp is used by the time procedure GetTimeStamp (see 6.7.5.8) and by tl
furictions date arid-time (see 6.7.6.9).

DateValid,

TimeValid : Boolean;
year : integer;
month 0 1..12;
day 0 1..31;
hour : 0..23;
minute : 0..59;
seecond +—G—59+

end

processor may provide additional fields as an extension. These fields might contain information such as

day of

he time

There shall be a record-type designated packed and denoted by the required type-identifier BindingType.

For each of the required figld-identifiers name and bound, there shall be an associated required field
redord-type, and that field shall-have an implementation-defined variable-string-type and a type deno
thg type-denoter Boolean, respeetively. The values of this record-type shall designate the status of b

to

6.

A get-type shall determine the set of values that is structured as-the-power set of the base-type of the set

Th

Nd
Exi

xternal entities.

TES

processor may provide additional fields as ‘an/extension.

he required type-identifier BindingType is used’by the binding procedure bind (see 6.7.5.6) and the Y
tion binding (see 6.7.6.8).

.3.5 Set-types

s, each value of a set-type shall be a set whose members shall"be unique values of the base-typqg.

set-type = ‘set’ ‘of’ base-type .

base-type = ordinal-type .

TE — 1 Operators applicable to values of set-types are specified in 6.8.3.4.

amples:
set of char
set of (club, diamond, heart, spade)

of the
ted by
nding

inding

-type.

Nd

TE — 2 If the base-type of a set-type has b values, then the cardinality of the set of values is 2 raised to,the

power

b.

For each ordinal-type T that is not a subrange-type, there shall exist both an unpacked set-type designated
the unpacked-canonical-set-of-T-type and a packed set-type designated the packed-canonical-set-of-T-type.
If S is any subrange-type and T is its range-type, then the set of values determined by the type set of S
shall be included in the sets of values determined by the unpacked-canonical-set-of-T-type and by the
packed-canonical-set-of-T-type (see 6.8.1).

A set-type shall denote an initial state that is totally-undefined.

An ordinal-type contained by a set-type shall denote the bindability that is nonbindable.
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6.4.3.6 File-types

NOTE — 1 A file-type describes sequences of values of the specified component-type, together with a current position
in each sequence and a mode that indicates whether the sequence is being inspected, generated, or updated.

file-type = ‘file’ [ [’ index-type ‘I’ ] ‘of’ component-type .

A type-denoter shall not be permissible as the component-type of a file-type if it denotes a file-type, a
structured-type having any component whose type-denoter is not permissible as the component-type of a
file-type, a restricted-type, or the bindability that is bindable.

Examples:

Tile of real

file of vector

file [Jchar] of 1..9999

A file-fype shall.define implicitly a type designated a sequence-type having exactly those values, whith
shall b designated séquences, defined by the following six rules in items a) to f).

NOTE {— 2 The notation x~¥\represents the concatenation of sequences x and y. The explicit representation jof
sequenges (e.g., S(c)); of concatenation of sequences; of the first, last, and rest selectors; and of sequence equality] is
not parf of the programming language Extended Pascal. These notations are used to define file values, below, and the
requiredl file operations elsewhere in (Clause 6.

a) $() shall be a value of the sequérice-type S and shall be designated the empty sequence. The empty
equence shall have no components.

b) Let ¢ be a value of the specified component-type and let x be a value of the sequence-type S; then
5(c) shall be a sequence of type S, consisting of the single component-value c, and both S(c)~x and
k~S(c) shall be sequences, distinct from S( ),0f type S.

c) Letc, S, and x be as in b), let y denote the sequence S(c)~x and let z denote the sequence x~S(f);
then the notation y.first shall denote c (i.e., the first component-value of y), y.rest shall denote x (ije.,
he sequence obtained from y by deleting the first compoOnent), and z.last shall denote ¢ (i.e., the Iast
Component-value of z).

d) Let x and y each be a non-empty sequence of type S; then x(=y shall be true if and only if bgth
x.first = y.first) and (x.rest = y.rest) are true. If x or y is the emptysequence, then x =y shall [be
irue if and only if both x and y are the empty sequence.

e) Let x, y, and z be sequences of type S; then x~(y~z) = (x~y)~z, S()~x =x,and x~S() = x shall be
[rue.

f) [Let x be a sequence; then the notation length(x) is 0 if x = S(); otherwise length(x)is T+length(x.ret).

A filejtype also shall define implicitly a type designated a mode-type having exactly three'values, which
are depignated Inspection, Generation, and Update.

language Extended Pascal.

A file-type shall be structured as three components. Two of these components, designated f.L and f.R, shall
be of the implicit sequence-type. The third component, designated .M, shall be of the implicit mode-type.

Let f.L and f.R each be a single value of the sequence-type and let f.M be a single value of the mode-type;
then each value of the file-type shall be a distinct triple of the form

(f.L, f.R, £.M).
The value, f, of the file-type shall be designated empty if and only if f.L~f.R is the empty sequence.

31


https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2

ISO/IEC 10206 : 1991 (E)

NOTE — 4 The two components, f.L. and f.R, of a value of the file-type may be considered to represent the single
sequence f.L~f.R together with a current position in that sequence. If f.R is non-empty, then f.R first may be considered
the current component as determined by the current position; otherwise, the current position is the end-of-file position.

If there is an index-type in a file-type, then that file-type shall be designated a direct-access file-type. If f is
of a direct-access file-type with index-type T, and a is the smallest value of type T and b is the largest value
of type T, then it shall be an error whenever f.L and fR are defined and length(f L~f.R) > ord(b)-ord(a)+1.

If the file-type is not a direct-access file-type, then f.M shall not be Update.

There shall be a file-type that is not a direct-access file-type, and that type shall be denoted by the required
type-identifier text. The structure of the type denoted by text shall define an additional sequence-type
w i es. A'lmeshall be a sequence cs~S(end-of-Iine), where ¢s 1s a sequence
of pomiponents possessing the char-type, and end-of-line shall represent a special component-value} Any
assprtion in clause 6 that the end-of-line value is attributed to a variable other than a component of a sequence
shdll be construed as an assertion that the variable has attributed to it the char-type value space. Iff1is a
ling, then no-‘eOmponent of 1 other than 1.1ast shall be an end-of-line. There shall be an implementation-
defined subset of the set of char-type values, designated characters prohibited [from textfiles; the effiect of
caysing a character inthat subset to be attributed to a component of either t.L or t.R for any textfile { shall
be jmplementation-dependent.

ine-sequence, 1s, shall be-either the empty sequence or the sequence 1~Is’ where 1 is a line and 1§’ is a
ling-sequence.

E

<

pry value t of the type denoted by text shall satisfy the following two rules:
a) If t M = Inspection, then t.L~t.R-shall be a line-sequence.

b) If t. M = Generation, then t.L~t.R shall/be Is~cs, where Is is a line-sequence and cs is a sequerce of
components possessing the char-type.

NOJFE — 5 In rule b), cs may be considered, especially if itds non-empty, to be a partial line that is being gendrated.
Sugh a partial line cannot occur during inspection of a file. Als0/ cs does not correspond to LR, since t.R is the pmpty
seqpence if t.M = Generation.

A Wariable that possesses the type denoted by the required type-identifier text shall be designated a tefetfile.

NOJ'E — 6 All required procedures and functions applicable to a variable of typelfile of char are applicable to tejtfiles.
Additional required procedures and functions, applicable only to textfiles, are défined in 6.7.6.5 and 6.10.

A f{le-type shall denote an initial state that is totally-undefined.

6.4{4 Pointer-Types

Thq values of a pointer-type shall consist of a single nil-value and a set of identifying-values. [Each
identifying-value shall identify a distinct variable possessing a type, bindability, and initial state-spegified
by the domain-type of the new-pointer-type that denotes the pointer-type. The domain-type shall ¢ither
specity thretype; bimdabity, amtinitial Stae denoted by the type-name of the domain-type, or specify each
type, bindability, and initial state produced from the schema denoted by the schema-name of the domain-
type. The set of identifying-values shall be dynamic, in that the variables and the values identifying them
shall be permitted to be created and destroyed during the execution of the program. Identifying-values and
the variables identified by them shall be created only by the required procedure new (see 6.7.5.3).

NOTE — 1 Since the nil-value is not an identifying-value, it does not identify a variable.

The token nil shall denote the nil-value in all pointer-types.

pointer-type = new-pointer-type | pointer-type-name .
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new-pointer-type = ‘|’ domain-type .

domain-type = type-name |schema-name .

NOTE — 2 The token nil does not have a single type, but assumes a suitable pointer-type to satisfy the assignment-

compatibility rules, or the compatibility rules for operators, if possible.

A new-pointer-type shall denote an initial state that is totally-undefined.
The bindability denoted by a new-pointer-type shall be nonbindable.

6.4.5 Cpmpatible types

Types T1 and'T2 shall be designated compatible if any of the following four statements is true:
a) T|1 and T2 are the same type.
b) 1|1 and T2 are’ordinal-types and have the same range-type (se¢ 6.4.2.1).

¢) T1 and T2 are set-types of compatible base-types, and either both T1 and T2 are designated packe

or neither T1 nor T2 is/designated packed.
d) 1 is either a string-type (see"6.4.3.3) or the char-type and T2 is either a string-type or the char-typ

6.4.6 Aksignment-compatibility

A valug of type T2 shall be designated assignment-compatible with a type T1 if any of the following si
statemdnts is true:

a) T1 and T2 are the same type, and that type is‘permissible as the component-type of a file-type (sq
.4.3.6).

OTE — Because T1 and T2 are types, rather than type-dendi€rs, the restriction on the bindability of compone}
pes of file-types does not apply here.

b)
9]
d)

1 is the real-type and T2 is the integer-type.
1 is the complex-type and T2 is either the integer-type or the real-type.

1 and T2 are compatible ordinal-types, and the value of type T2 is in_the closed interval specifi
y the type T1.

¢) T1 and T2 are compatible set-types, and all the members of the value of type T2 are in the closg
interval specified by the base-type of T1.

f) T1 and T2 are compatible, T1 is a string-type or the char-type, and the length of thevalue of T2 fis

Igss than or equal to the capacity of T1 (see 6.4.3.3).

[=})

w

nt-

al

At any([place where the rule of assignment-compatibility is used

a) it shall be an error if T1 and T2 are compatible ordinal-types and the value of type T2 is not in the

closed interval specified by the type T1;

b) it shall be an error if T1 and T2 are compatible set-types and a member of the value of type T2 is

not in the closed interval specified by the base-type of the type T1;

c) it shall be an error if T1 and T2 are compatible, T1 is a string-type or the char-type, and the length

of the value of T2 is greater than the capacity of T1;

d) it shall be a dynamic-violation if T1 and T2 are produced from the same schema, but not with the

same tuple (see 6.4.7).
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At any place where the rule of assignment-compatibility is used to require a value of integer-type to be
assignment-compatible with a real-type, an implicit integer-to-real conversion shall be performed (see
6.4.2.2 b)).

At any place where the rule of assignment-compatibility is used to require a value of integer-type or
real-type to be assignment-compatible with a complex-type, an implicit integer-to-complex conversion or
real-to-complex conversion, respectively, shall be performed (see 6.4.2.2 e)).

At any place where the rule of assignment-compatibility is used to require a value of the char-type to be
assignment-compatible with a string-type, the char-type value shall be treated as a value of the canonical-
string-type with length 1 and with the component-value equal to the char-type value.

A- Pid ere+theFa+e-o+3as SHmehn P atio SHseatoreqgurec-avaraco C<ano d

typédo be assignment-compatible with a fixed-string-type or the char-type, the canonical-string-typ¢ value
shill be treated as a value of the fixed-string-type whose components in order of increasing index s
thg components of the canonical-string-type value in order of increasing index followed by zero of more
spaces.

1.7 Schema-definitions

6.

A schema shall be a one<{0-one mapping from a domain consisting of discriminant tuples to a set off types.
Wiithin an activation, a schemasdefinition containing a formal-discriminant-part shall define a new schema
that is distinct both from the schiema defined by the schema-definition within any other activation an{ from
anly schema defined by any other:schema-definition.

schema-definition = identifier“=" schema-name
| identifier formal-discriminant-part ‘=’ type-denoter .

formal-discriminant-part = *(’ discriminant-specification { ‘;’ discriminant-specification }{ )’ .
discriminant-specification = identifier-list“:’ ordinal-type-name .
discriminant-identifier = identifier .

schema-identifier = identifier .

schema-name = [ imported-interface-identifier ‘.’ ] scheéma-identifier .

A schema-name shall denote the schema denoted by the schema-identifier of the schema-name.

The occurrence of an imported-interface-identifier in a schema-name shall'be the defining-point df each
irrlported schema-identifier associated with the imported-interface-identifier for the region that is the §chema-
identifier of the schema-name.

NOTE — 1 ‘Extra’ formal discriminants that do not occur in the type-denoter of the schema-definitioi can be hsed to
crgate several distinct, but structurally-identical, types.

The occurrence of an identifier in a schema-definition of a type-definition-part of a block, a module-heading,
or a module-block shall constitute its defining-point for the region that is the block, the module-heading,
or the module-block, respectively. Each applied occurrence of that identifier shall be a schema-identifier.
Within an activation of the block, the module-heading, or the module-block, all applied occurrences of that
identifier shall denote either the schema denoted by the schema-name of the schema-definition or the new
schema contained by the activation and corresponding to the schema-definition (see 6.2.3.2). Each schema
contained by an activation and corresponding to a schema-definition shall be distinct from any schema
contained by any other activation and from any schema corresponding to any other schema-definition.
Except for applied occurrences in the domain-type of a new-pointer-type, the schema-definition shall not
contain an applied occurrence of that identifier.
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The occurrence of an identifier in the identifier-list of a discriminant-specification of a formal-discriminant-
part of a schema-definition shall constitute its defining-point as a discriminant-identifier for the region
that is the formal-discriminant-part of the schema-definition and for the region that is the type-denoter of
the schema-definition; the discriminant-identifier shall possess the type denoted by the ordinal-type-name
of the discriminant-specification. Each such discriminant-identifier shall be a formal discriminant of the
schema defined by the schema-definition.

The type-denoter of a schema-definition shall contain a new-type.

A formal-discriminant-part that contains the defining-points for n discriminant-identifiers, say I, I,..., I,
in order of occurrence of their defining-points, shall determine a set of allowed discriminant tuples of the
form

Vi Va,..., Vi)

is a value belonging to the set of values determined by the type possessed by I;. V; and I; shall be said to
correspond to each,other according to the tuple. Two such tuples shall be designated the same tuple if and
only if|they consist-0f the same number of values and they have equal values in corresponding positio:

Withinjan activation, thé domain of a schema contained by the activation and corresponding to a schemga-
definitjon (see 6.2.3.2) shall be the maximal subset of the set of tuples allowed by the formal-discriminant-
part of [the schema-definition;-such that the schema shall associate with each tuple in its domain the type,
bindabjlity, and initial state denoted by the type-denoter of the schema-definition, with each discriminant-
identififer contained by the type-denOter denoting the value corresponding to the discriminant-identifier
accord]ng to the tuple. It shall be an‘errOr if the domain is empty.

NOTE — 2 A tuple allowed by the formal-discriminant-part is not in the domain of the schema if, after substitutibn
of the thiple’s constituent values for their corresponding discriminant-identifiers, one or more of the following is tiue
within the schema-definition:

a) the first subrange-bound of a subrange-type is greatef than the second subrange-bound (see 6.4.2.4).
b) afvalue denoted by a discriminant-value is outside the range-of the corresponding formal discriminant (see 6.4.8).

c) a|case-constant-list within an array-value in an initial-state“specifier specifies an index value that is outside the
range of the corresponding index-type (see 6.8.7.2).

d) a| value denoted by an actual-discriminant-value contained by ‘the schema-definition and corresponding tq a
dlscriminant-identiﬁer closest-contained by a variant-selector does not.correspond to one and only one varignt
of the variant-part.

Example:
type
subrange(l,u:integer) = 1..u;
a_subrange = subrange (expressionl, expression2);
variant_record(d : a subrange) =
record case d of
1: (f1 : integer);
2: (f2 : integer);
end;

The type to which a schema maps a tuple shall be said to be produced from the schema with the tuple.
An expression contained by a schema-definition shall be nonvarying (see 6.8.2).

The ordinal-type-name of a discriminant-specification shall denote the bindability that is nonbindable.

6.4.8 Discriminated-schemata

A type denoted by a discriminated-schema shall be produced from the schema denoted by the schema-name
of the discriminated-schema with the tuple denoted by the actual-discriminant-part of the discriminated-
schema. The bindability denoted by the discriminated-schema shall be the bindability associated with
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the tuple by the schema. The initial state denoted by the discriminated-schema shall be the initial state
associated with the tuple by the schema. The tuple shall consist of the values of the discriminant-values
of the actual-discriminant-part taken in textual order; the type of each such discriminant-value shall be
compatible with the type of the corresponding formal discriminant of the schema. It shall be a dynamic-
violation if the tuple is not in the domain of the schema. A type produced from a schema with a tuple shall
be distinct from a type produced from the schema with a distinct tuple and from all types produced from
a distinct schema with a tuple.

discriminated-schema = schema-name actual-discriminant-part .

actual-discriminant-part = °(’ discriminant-value { °‘,” discriminant-value } ‘)’ .

Crimindnt-value = €xpression .

Anlevaluation of an actual-discriminant-part shall constitute the evaluation in implementation-depgndent
order of th€-discriminant-values in the actual-discriminant-part. Within the commencement of either an
actjvation of-acblock, a module-heading, or a module-block, closest-containing a discriminant—val{e, the
disgriminant-valtie shall denote the value denoted by the expression in the discriminant-value. Evalfiation
of a discriminant-value shall constitute evaluation of the expression in the discriminant-value.

iscriminated-schemd/that denotes a type produced from the required schema string shall dengte an
inifial state that is totally-tindefined and the bindability that is nonbindable.

6.419 Type-inquiry

A type-inquiry shall denote a type, bindability, and initial state.
type-inquiry = ‘type’ ‘of’ type-inquiry~object .
type-inquiry-object = variable-name | parameter-identifier .

The type denoted by a type-inquiry shall be the type-possessed by the variable-identifier or pararpeter-
identifier contained by the type-inquiry. The bindability denoted by a type-inquiry shall be the bindgbility
pogsessed by the variable-identifier or parameter-identifier contained by the type-inquiry. The initial state
denjoted by a type-inquiry shall be the initial state possessed by the yariable-identifier or parameter-identifier
corjtained by the type-inquiry. A parameter-identifier in a type-inquiry-object shall have its defining{point
in g value-parameter-specification or variable-parameter-specification(in the formal-parameter-list clpsest-
corjtaining the type-inquiry-object.

Exqgmple:
procedure p(var a : VVector);
var b : type of a;
{parameter a and variable b will have the same type}

6.4}10 Example of a type-definition-part

type
natural = 0..maxint;
count = integer value 1;
range = integer;
year = 1900..1999;

{ Count, range, and integer denote the same type; range and
integer have the same initial state (undefined). The types denoted
by year and natural are compatible with, but not the same as,
the type denoted by range, count, and integer. }
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colour = (red, yellow, green, blue);
sex = (male, female);

shape = (triangle, rectangle, circle);
punchedcard = array [1..80] of char;
charsequence = file of char;

angle = real value 0.0;

subpolar = record

r : real;
theta : angle
end;

ndextype = I..Iimit;

eCtor = array [indextype] of real;
rsoni= | persondetails value nil;

ersondetails = record

name,
firstname : charsequence;
age : natural;
married : Boolean;
father,
child;
sibling : person;
case s ‘+/sex of

male :{Aenlisted,

beéarded : Boolean);
female : (mother,
programmer : Boolean)
end;
initially 42 = integer value 42;
luiver = array [1..10] of vector;
pieve = set of 1..20;
FileOfInteger = file of integer;
VectorIndex = 1 .. maxint;
Bindable FOI = bindable FileOfInteger;
WVector (vlength: VectorIndex) =
array [1 .. vlength] of real;
pixel = set of colour;
DeviceStatusType = (Busy, LineBreak, OutOfPaper, ParityError);
namestring = string(20);
SWidth = 0 .. 1023;
SHeight = 0 .. 2047;
Screen (width: SWidth; height: SHeight) =
array[0 .. height, 0 .. width] of Pixel;
Positive = 1, MaxMatrix:

Matrix (M,N : Positive) = array[l..M, 1..N] of real;
M = Matrix(5,10);
colour_map(formal discriminant : colour) =

record
case formal discriminant of
red: (red_field : integer value ord(red));

yellow: (yellow_field : integer value ord(yellow)):

green: (green_field : integer value ord(green));

blue: (blue_field : integer value ord(blue));
end;

37


https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2

ISO/IEC 10206 : 1991 (E)

6.5 Declarations and denotations of variables

6.5.1 Variable-declarations
variable-declaration = identifier-list “:* type-denoter .

variable-identifier = identifier .

The occurrence of an identifier in the identifier-list of a variable-declaration of the variable-declaration-part
of a block, a module-heading, or a module-block shall constitute its defining-point for the region that is the
block, the module-heading, or the module-block, respectively. Each applied occurrence of that identifier
shall be a variable-identifier. Wlthm an activation of the block, the module-headmg, or the module-block

griablexidentifier shall possess the bindability denoted by the type-denoter, unless the variable-id|
is|a program-parameter or a module-parameter, in which case the variable-identifier shall poss
bipdability-that is bindable. If the variable-identifier is a program-parameter or a module-paramet
cqrresponding variable shall be designated a program-parameter or a module-parameter, respective
type-denoter shall net contain an applied occurrence of the identifier.

variable-name = [. imported-interface-identifier *.” ] variable-identifier .

A(variable-name shall denote th€ variable denoted by the variable-identifier of the variable-name.

'IIe occurrence of an imported-interface-identifier in a variable-name shall be the defining-point (
imported variable-identifier associated /with the imported-interface-identifier for the region that
vdriable-identifier of the variable-name.

Aluse of a variable-access shall be an access, ‘abthe time of the use, to the variable thereby deno|
vdriable-access, according to whether it is an entire-variable, a component-variable, an identified-v3
a puffer-variable, a substring-variable, or a function-idéentified-variable shall denote a declared var
cqmponent of a variable, a variable that is identified by anidentifying-value (see 6.4.4), a buffer-v
a fubstring-variable, or a function-identified-variable (see 6.8/6.4), respectively.

variable-access = entire-variable | component-variable
| identified-variable | buffer-variable
I

substring-variable | function-identified-variable .

N statement shall threaten (see 6.9.4) a variable-access closest-containing a protected variable-id
(s¢e 6.7.3.1, 6.7.3.7.1, and 6.11.3).

Alvariable possessing the bindability that is bindable shall be totally-undefined whilé-the variable
bgund to an external entity. It shall be an error to attribute a value to such a variable/while the v
is[not bound to an external entity. A variable possessing the bindability that is bindable ‘shall, poss
injtial state that is totally-undefined.

ar|d shall possess the type and 1n1t1a1 state denoted by the type-denoter of the vanable—declaratlo .

he structure of a variable possessing a structured-type shall be the structure of the structured-typq.

entifier
pss the
e, any
y. The

f each
is the

fed. A
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a) if the initial state of the selector of the variable bears a value associated with the variant, the initial

state possessed by the field-list of the variant-denoter that denotes the variant;

b) otherwise, totally-undefined.

The execution of any action, operation, or function, defined within clause 6 to operate on a variable, shall
be an error if the variable is bindable and, as a result of the binding, the execution cannot be completed as

defined.
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Example of a variable-declaration-part:
var
X, ¥, Z, max : real;
i, j : integer;
k :0..9
P, g, r : Boolean;
operator : (plus, minus, times, divvy);
a : array [0..63] of real;
¢ : colour;
f : file of char;
huel, hue2 : set of colour;

ISO/IEC 10206 : 1991 (E)

pl, pl : person;
m, ml, m2 : array [1..10, 1..10] of real;
coordinate : subpolar value origin;
pooltape : array [1..4] of FileOfInteger;
Good_thfu:, record

month : 1..12;

year : 0..99

end;

MyVector : VVector(57):
ShowScreen : Screen {759, 1023);
DeviceStatus : set of/DeviceStatusType;
status : DeviceStatusType:
measure : complex value poélar(exp(l.0), pi);
first_name, last_name, full pame : namestring;
middle_initial : char;

NOTE }— Variables occurring in examples in the remaindépiof this International Standard should be assumed to have

been ddclared as in the above example.

6.5.2 Entire-variables

¢ntire-variable = variable-name .

6.5.3 Component-variables

6.5.3.1 General

A comjponent of a variable shall be a variable. A component-variable shall denote’a component of a
variable. A reference or an access to a component of a variable shall constitute a referénce or an access,

respecfively, to the variable. The state of the component of a variable shall be the same cémponent of the
state of the variable. The components of a variable possessing a string-type shall have the bindability that
is nonpindable. It shall be an error to access or reference a component of a variable that possesses the
bindahility that is bindable while the variable is not bound to an external entity.

component-variable = indexed-variable | field-designator .

6.5.3.2 Indexed-variables

An indexed-variable shall denote a component of a variable possessing an array-type or a string-type.

indexed-variable = array-variable ‘[’ index-expression { °,” index-expression } I’

| string-variable ‘[’ index-expression ]’ .

array-variable = variable-access .
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string-variable = variable-access .

index-expression = expression .

An array-variable shall be a variable-access that denotes a variable possessing an array-type. A string-
variable shall be a variable-access that denotes a variable possessing a string-type. The string-variable of

an indexed-variable shall denote a variable possessing a variable-string-type.

NOTE — 1 Variables possessing a fixed-string-type are indexed using array-type properties.

For an array-variable in an indexed-variable closest-containing a single index-expression, the value

of the

O arroC-asSstg ompatro Wit ti QCX=tYpPT O 1l dAITdy-LypC O Al -riable,

Fgr‘a'string-variable in an indexed-variable, the index-expression of the indexed-variable shall possgss the

infeger-type, and it shall be an error if the value of the index-expression is not in the index-domain|
value of the string-variable. It shall be an error to alter the length of the value of a string-variable

of the
when

a feference t0 A eomponent of the string-variable exists. It shall be an error to access an indexed-viriable

when the string-variable, if any, of the indexed-variable is undefined.

e component denoted’by the indexed-variable shall be the component that corresponds to the value
in
(sd4e 6.4.3.3).
Examples:

al[l2]
ali + j]
m(k]

If the array-variable or string-variable is itself an indexed-variable, an abbreviation shall be permit

th¢ abbreviated form, a single comma shall replace the sequence ] [ that occurs in the full form|,

abpreviated form and the full form shall be equivalent:

The order of both the evaluation of the index-expressions,afyand the access to the array-variable or
vafiable of, an indexed-variable shall be implementation-dependent.

Examples:
m(k][1]
mik, 1]

NQTE — 2 These two examples denote the same component-variable.

6.3.3.3 Field-designators

icld-designator either shall denote that component of the record-variable of the field-designator assd
¢ 6.4.3.4) with the field-identifier of the field-specifier of the field-designator or shall dendte the v4

de

of the

dlex-expression by the mapping of the type possessed by the array-variable (see 6.4.3.2) or string-vriable

ed. In
The

tring-

ciated
riable
all be

oted by the field-designator-identifier (see 6.9.3.10) of the field-designator. A record-variablesh
l.l - A e ks aanole . alla1 aVa' o -- fa ) r‘ Lunao.
2 = o 2 = e oo == e - I o5 ¢ 7 VL avy l.]yv.

The occurrence of a record-variable in a field-designator shall constitute the defining-point of the

field-

identifiers associated with components of the record-type possessed by the record-variable, for the region

that is the field-specifier of the field-designator.
field-designator = record-variable ‘." field-specifier | field-designator-identifier .
record-variable = variable-access .

field-specifier = field-identifier .
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1 If the gelector of a variant-part is undefined, then no variant of the variant-part is active.

2 When fa variant bécomes active, it is not created and therefore its initial state does not apply.

6.5.4 Identified-variables

An idenjtified-variable shall denote the variable, if any, identified by the value of the pointer-variable of th
identifigd-variable (see 6.4.4 and 6.7.5.3).

A poinfer-variable shall be a variable-access that/denotes a variable possessing a pointer-type. It shall b
an errol if the pointer-variable of an identified-variable€ither denotes a nil-value or is undefined. It shall b
an erro

(see 6.7.5.3) when a reference to the identified-variable exists.

Examples:

6.5.5 Bjuffer-variables

A file-yariable shall be a variable-access that denotes a variable possessing a file-type. A buffer-variab
shall denote a variable associated with the variable denoted by the file-variable of the buffer-variable.
buffer-jariable associated with a textfile shall possess the char-type; otherwise, a buffer-yariable shdll
possesq the component-type of the file-type possessed by the file-variable of the buffer-variable. Fhe initipl
state ppssessed by a buffer-variable shall be totally-undefined. The bindability possessed by ‘a“buffe
variablg shall be nonbindable.

ISO/IEC 10206 : 1991 (E)

Examples:

p27 .mother
Good_thru.year

When a variant becomes non-active, all of its components shall become totally-undefined.
NOTES

An access to a component of a variant of a variant-part, where the selector of the variant-part is not a field,
shall attribute to the selector the value associated (sec 6.4.3.4) with the variant.

It shall be an error unless a variant of a record-variable is active for the entirety of each reference and
access to each component of the variant.

iflentified-variable = pointer-vafiable ‘1" .

pointer-variable = variable-access

to remove from the set of values of the pointerétype the identifying-value of an identified-variab.

129)
plf.father]
pl].sibling?.father]

A

g

o O

€

1}
[

buffer-variable = file-variable ‘1’ .

file-variable = variable-access .

Examples:

input]
pooltape([2]7

It shall be an error to alter the value of a file-variable f when a reference to the buffer-variable f] exists.
A reference or an access to a buffer-variable shall constitute a reference or an access, respectively, to the
associated file-variable.
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6.5.6 Substring-variables

A substring-variable shall denote a variable possessing a new fixed-string-type. The bindability possessed

by the substring-variable shall be nonbindable.

substring-variable = string-variable ‘[’ index-expression ..” index-expression ‘]’

The index-expressions in a substring-variable shall possess the integer-type. It shall be an error

if the

string-variable of the substring-variable is undefined, or if the value of an index-expression in a substring-
variable is less than 1 or greater than the length of the value of the string-variable of the substring-variable,
or if the value of the ﬁrst mdex-expresswn is greater than the value of the second mdex expressmn The

substring-variable §hall be implementation-dependent.

e equal

to| one plus the value of the second 1ndex expressmn minus the value of the ﬁrst mdex -expressiop. The
cqmponents of the variable denoted by the substring-variable shall be, in order of increasing indpx, the
cqntigueus components of the string-variable from the component that corresponds to the value of the first
infex-exptession through the component that corresponds to the value of the second index-expression.

e order of botlr the evaluation of the index-expressions of, and the access to the string-variable of, a

Itjshall be an error to alter the length of the value of a string-variable when a reference to a substfing of
the string-variable exists. A'reference or an access to a substring of a variable shall constitute a reference

or| access, respectively, to thé.variable.

6.6 Initial states

The iniiial state specified by an initial-staté‘specifier shall be the state bearing the value denoted by the

coamponent-value of the initial-state-specifier.

initial-state-specifier = ‘value’ component=value .

the type-denoter.

ithin an activation, the component-value of an initial-state-specifier denotes oné6r-more constant values.

2 Each state of a variable that has no value attributed to it is undefined. The state of a wariable that has n
attributed to it, and whose components are totally-undefined, is totally-undefined. See 6.2.4.

expression contained by the component-value of an initidl-state-specifier shall be nonvarying (see 6.8.2).
e type of a component-value of an initial-state-specifier of a.type-denoter shall be the type dendted by

value

3 When a type-denoter closest-contains a new-structured-type, the initial-state-specifier is associated with (and therefore

myst be compatible with) the entire structured-type, not with its component-type or base-type (as appropriat
example

type S = array [1..8] of char value [1..8: '*'};

is valid, and the initial state denoted by S is an array of eight stars; whereas

type S = array [1..8] of char value '*’;

is a violation.

). For

4 The component-value of an initial-state-specifier consists of an assignment-compatible expression, an array-value,

ora record-valug (see 6.8.7.1).
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6.7 Procedure and function declarations

6.7.1 Procedure-declarations

procedure-declaration procedure-heading ‘;’ remote-directive

| procedure-identification *;” procedure-block
| procedure-heading ‘;” procedure-block .

procedure-heading = ‘procedure’ identifier [ formal-parameter-list ] .
procedure-identification = ‘procedure’ procedure-identifier .

procedure-identifier = identifier .

E)

procedure-block = block .

proceduré-name = [ imported-interface-identifier ¢.” ] procedure-identifier .

imported procedure-identifiep associated with the imported-interface-identifier for the region that is the

defininig-point as a procedure-identifierfor the region that is the block or module-block closest-containi
edure-declaration. The occurrence of an identifier in a procedure-heading of a procedure-

(see 6.
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Examples of procedure-and-function-declaration-parts:

Example 1:

NOTE — This example is not for level 0.

procedure AddVectors (var A, B, C : array [low..high : natural] of real);
var
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i : natural;
begin
for i := low to high do A[i] := B[i] + C[i]
end { of AddVectors };

Example 2:

44

procedure readinteger (var f : text; var x : integer);
var

1 : natural;
begin
while £T = ' ' do get(f);
{The\buffer-variable contains the first non-space char}
i =
while €}7in ['0’..79’] do begin
i =710 * i) + (ord(ff) - ord('0"));

get (f)
end;
{The buffer-variable contains a non-digit}
x =1
{Of course if there ‘afe no digits, x is zero}
end;
procedure bisect (function f(x,: real) : real;
a, ‘b : real;
var result . real);

{This procedure attempts to find a zéro of f(x) in (a,b) by
the method of bisection. It is assumed that the procedure is
called with suitable values of a and b”such that

(f(a) < 0) and (£(b) >= 0)
The estimate is returned in the last parameter.}
const
eps = 10.0 * epsreal;
var
midpoint : real;

begin
{The invariant P is true by calling assumption}
midpoint := a;
while abs(a - b) > eps * abs(a) do begin

midpoint := (a + b) / 2;
if f(midpoint) < 0 then a := midpoint
else b := midpoint

{Which re-establishes the invariant:
P = (f(a) < 0) and (£(b) >= 0)
and reduces the interval (a,b) provided that the
value of midpoint is distinct from both a and b.}
end;

{P together with the loop exit condition assures that a zero
is contained in a small subinterval. Return the midpoint as
the zero.}

result := midpoint

end;
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procedure PrepareForAppending (var f : FileOflInteger);
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{ This procedure takes a file in any state suitable for reset and
places it in a condition for appending data to its end. Thus it has
the same effect as the required procedure extend (see 6.7.5.2).
Simpler conditioning is possible (without using extend) only if
additional assumptions are made about the initial state of the file.

}

var
LocalCopy : FileOflnteger;

procedure CopyFiles (var from, into : FileOflnteger);
begin

reset (from) ; rewrite(into);

whilenot eof (from) do begin

intol/4=_ fromf;

put (int©)” get (from)

end
end { of CopyFiles };

begin { of body of PrepareForAppending }
CopyFiles(f, LocalCopy);
CopyFiles(LocalCopy, f)

end { of PrepareForAppending’/}y

procedure SumVectors (var A, B, CY: VVector);
Var

i : VectorIndex;

Begin

for i := 1 to A.vlength do A[i] := B[i]“#C[i];
gnd { of SumVectors };

6.7.2 Function-declarations

flinction-declaration function-heading ‘;’ remote-directive

| function-identification ‘;’ function-block
| function-heading ‘;’ function-block .

function-heading = ‘function’ identifier [ formal-parameter-list ]

rpsult-variable-specification = ‘=’ identifier .

function-identification = ‘function’ function-identifier .

[ result-variable-specification ] ‘:’ result-type .

function-identifier = identifier .

result-type = type-name .

function-block block .

function-name = [ imported-interface-identifier ‘.’ ] function-identifier .

A function-name shall denote the function denoted by the function-identifier of the function-name.

The occurrence of an imported-interface-identifier in a function-name shall be the defining-point of each
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imported function-identifier associated with the imported-interface-identifier for the region that is the
function-identifier of the function-name.

The occurrence of the identifier in a result-variable-specification of a function-heading shall constitute its
defining-point as a function-result-identifier for the region that is the formal-parameter-list, if any, of the
function-heading and shall constitute its defining-point as a variable-identifier for the region that is the
block of the function-block, if any, associated with the identifier of the function-heading; the variable-
identifier shall possess the type, initial state, and bindability denoted by the type-name of the result-type
of the function-heading, and within each activation of the function-block, if any, shall denote the result of
the activation (see 6.2.3.2 Kk)).

If there is a result-variable-specification in the function-heading associated with a function-block, the
function-block shall contain no assignment-statement (see 6.9.2.2) such that the function-identifiex of the
signment-statement is associated with the function-block, and the function-block shall contain ht least
one statement threatening (see 6.9.4) a variable-access denoting the result of each activation (see 6.2|3.2 k))
of the functipn-block; otherwise, the function-block shall contain at least one assignment-statemeht such
that the funetion-identifier of the assignment-statement is associated with the function-block.

e occurrence of amidentifier in the function-heading of a function-declaration shall constitute its d fining-
point as a function-identifier for the region that is the block or module-block closest-containing the fuction-
d¢claration. The type andinitial state associated with the function-identifier shall be the type and init{al state
d¢noted by the result-type-of the function-heading. The occurrence of an identifier in the function-} eading
of|a procedure-and-function-heading-part contained by a module-heading shall constitute its deﬁnin[;-poim
a function-identifier for the région that is the module-heading. Within an activation of that| block,
that module-heading, or that module-block, each applied occurrence of the identifier shall denbte the
cagrresponding function (see 6.2.3.2).

Altype-name shall not be permissible as the fype-name of a result-type if it denotes a file-type, a struftured-
¢ having any component whose type-denotef<s not permissible as a component-type of a file-t ype, or
bindability that is bindable.

ch identifier having a defining-point as a function-idéntifierin the function-heading of a function-d¢claration
in| which the remote-directive forward occurs shall have exactly one of its applied occurrencgs in a
function-identification of a function-declaration, and this applied occurrence shall be closest-contaihed by
the procedure-and-function-declaration-part closest-containing the, function-heading.

NDTE — This prohibits using a forward-declared function in a discriminatéd(schema and then usin g the typeldefined
by that discriminated-schema inside the block of the function.

Egch identifier having a defining-point as a function-identifier in a function-heading of a procedufe-and-
function-heading-part of a module-heading shall have exactly one of its applied occurrences in a fupction-
identification of a function-declaration of a procedure-and-function-declaration-part-ef the moduld-block
that is associated with the module-heading (see 6.11.1).

e occurrence of a function-block in a function-declaration shall associate the function-bleck wiith the
identifier in the function-heading, or with the function-identifierin the function-identification, of the fi
dqclaration; the block of the function-block shall i i initi
associated with the identifier or function-identifier. There shall be at most one function-block associated
with a function-identifier.

The occurrence of a formal-parameter-list in a function-heading of a function-declaration shall define the
formal-parameters of the function-block, if any, associated with the identifier of the function-heading to be
those of the formal-parameter-list.

Example of a procedure-and-function-declaration-part:
function Sqrt (x : real) : real;
{This function computes the square root of x (x > 0) using Newton’s
method. }
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const
eps = 10.0 * epsreal;
var
old, estimate : real;
begin
estimate := x;
repeat
old := estimate;
estimate := (old + x / old) * 0.5;
until abs(estimate - old) < eps * estimate;
Sqrt := estimate
end { of Sqrt J;

function max (a : vector) = largestsofar : real;
{This/function finds the largest component of the value of a.}
var

fence :“indextype;

begin

largestsofar t=/a[l];

{Establishes largéstsofar = max(a[l])}

for fence := 2 to-limit do begin

if largestsofar <-d[fence] then largestsofar := a[fence]

{Re-establishing largestsofar = max(a[l], ... ,a[fence])}
end;
{So now largestsofar = max(af[l}, ... ,a[limit])}

end { of max };

function GCD (m, n : natural) : nataral;
begin

if n=0 then GCD := m else GCD := GCD(n7;/m mod n);
end;

{The following two functions analyze a parenthesized expression and
convert it to an internal form. They are declared forward

since they are mutually recursive, i.e., they call (each other.

These function-declarations use the following identifiers that are not
defined by examples in this standard: formula, IsOpenParenthesis,
IsOperator, MakeFormula, nextsym, operation, ReadElement, \ReadOperator,
and SkipSymbol. }

function ReadExpression : formula; forward;

function ReadOperand : formula; forward;

function ReadExpression; {See forward declaration of heading.}
var
this : formula;
op : operation;
begin
this := ReadOperand;
while IsOperator (nextsym) do
begin
op := ReadOperator;
this := MakeFormula(this, op, ReadOperand):;
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end;
ReadExpression := this
end;

function ReadOperand; {See forward declaration of heading.}
begin
if IsOpenParenthesis(nextsym) then
begin
SkipSymbol;
ReadOperand := ReadExpression;
{nextsym should be a close-parenthesis}

SkipSymbol
end
else ReadOperand := ReadElement
end;

functionsstart_of day for(protected targ time : TimeStamp)
=midnight : TimeStamp;

begin
midnight := targ_time;
with midnight do begin
hours := 0;
minutes := 0;
seconds := 0;
end;
end;

6.7.3 Parameters

6.7.3.1 General

The identifier-listin a value-parameter-specification shall be a list)of value parameters. The identif]

in h variable-parameter-specification shall be a list of variable pardmeters.

formal-parameter-list = ‘(’ formal-parameter-section { ;> formal‘parameter-section } )’

formal-parameter-section > value-parameter-specification
| variable-parameter-specification
|  procedural-parameter-specification
| functional-parameter-specification .

NOTE — 1 There is also a syntax rule for formal-parameter-section in 6.7.3.7.1.

er-list
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value-parameter-specification = [ ‘protected’ ] identifier-list ‘:’ parameter-form .

variable-parameter-specification = [ ‘protected’ ] ‘var’ identifier-list ‘:’ parameter-form .

parameter-form = type-name | schema-name | type-inquiry .
parameter-identifier = identifier .
procedural-parameter-specification = procedure-heading .

functional-parameter-specification = function-heading .
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An identifier defined to be a parameter-identifier for the region that is the formal-parameter-list of a
procedure-heading shall be designated a formal-parameter of the block of the procedure-block, if any,
associated with the identifier of the procedure-heading. An identifier defined to be a parameter-identifier
for the region that is the formal-parameter-list of a function-heading shall be designated a formal-parameter
of the block of the function-block, if any, associated with the identifier of the function-heading.

The occurrence of an identifierin the identifier-list of a value-parameter-specification or a variable-parameter-
specification shall constitute its defining-point as a parameter-identifier for the region that is the formal-
parameter-list closest-containing it, and its defining-point as the associated variable-identifier for the region
that is the block, if any, of which it is a formal-parameter. If either the value-parameter-specification
or the vanable-parameter—spemﬁcauon contains protected then every type possessed by the associated
variable-i 2 :
(see 6.5\1)~.The parameter-form of the value-parameter-speaﬁcatmn or vanable—parameter-spec1ﬁcat10
shall not contain an applied occurrence of the parameter-identifier.

-

NOTE —}- 2 The state (or value, if any) of a protected formal variable parameter can change during an activation due
changes mnade to the actual-parameter (e.g., aliasing), whereas the value of a protected formal value parameter canng
change.

—-

Example:
procedfire illustrate(a “/nteger; { value param }
var b : integer; { variable param }
protected c : inteder; { protected value param }

protected var d : inteder); { protected variable param }

{ Note| The presence of ‘protected’ onla value parameter is not
{ rpdundant as it may seem. It indicates to the reader and the
{ pkocessor that the value cannot changé)within the procedure.

begin
a := 1 { modifies local copy of parameter }
b := 1 { modifies actual variable }

{ c¢cl=1; not legal }

{ d|=1; not legal }

end;

The ocqurrence of the identifier of a procedure-heading in a procedural-parametersspecification shall constifute
its defirling-point as a parameter-identifier for the region that is the formal-parameter-list closest-containin
it, and Jts defining-point as the associated procedure-identifier for the region that is the block, if any, ¢
which if is a formal-parameter.

= T

The ocdurrence of the identifier of a function-headingin a functional-parameter-specification shall constituje
its deﬁling-point as a parameter-identifier for the region that is the formal-parameter-list closest-containin|

=

it, and fits defining-point as the associated function-identifier for the region that is the block, if“any, (
which it is a formal-parameter

NOTE — 3 If the formal-parameter-list is contained in a procedural-parameter-specification or a functional-parameter-
specification, there is no corresponding procedure-block or function-block.

6.7.3.2 Value parameters

An actual-parameter contained in the activation-point of an activation of a block and corresponding to a
formal value parameter of the block shall be an expression. Within the activation, the formal-parameter and
its associated variable-identifier shall denote the variable contained by the activation and corresponding to
the variable-identifier (see 6.2.3.2). Within the commencement (se¢ 6.2.3.8) of the activation, the value of
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the expression shall be attributed to the variable. The type possessed by the formal-parameter shall be one
permitted as the component-type of a file-type (see 6.4.3.6).

If the parameter-form of the value-parameter-specification contains a schema-name that denotes the schema
denoted by the required schema-identifier string, then each corresponding actual-parameter contained by
the activation-point of an activation shall possess a type having an underlying-type that is a string-type or
the char-type; it shall be an error if the values of these underlying-types, associated with the values denoted
by the actual-parameters, do not all have the same length. Within the activation, each corresponding formal-
parameter shall possess the type produced from the schema string with the tuple having that length as its
component. The initial state of the formal-parameters shall be totally-undefined. The formal-parameters
and their associated variable-identifiers shall possess the bindability that is nonbindable.

Ifithe parameter-form of the value-parameter-specification contains a schema-name that does not defiote the
s¢hema denoted by the required schema-identifier string, each corresponding actual-parameter coptained
by the activation-point of an activation shall possess a type having the underlying-type produced ffom the
s¢hema dénoted by the schema-name with a tuple, and it shall be a dynamic-violation if these tuples|are not
the same. Within the activation, the corresponding formal-parameter shall possess the type produc¢d from
the schema with that tuple. The initial state of the formal-parameters shall be the initial state associated
wiith the tuple by the schema. The bindability of the formal-parameters and their associated variable-
identifiers, and the bindability associated by the schema with each tuple in the schema’s domain, ghall be
nnbindable.

NPTE — If the types derived from/such a schema are subrange-types or set-types then no actual-parameter expression
n satisfy these requirements sin¢€ a primary of a subrange-type is treated as if it were of the host-type and a primary
of a set-type is treated as if it were of ‘thecappropriate unpacked-canonical-set-of-T-type or packed-canonical-det-of-T-

Iff the parameter-form of the value-paramelér-specification contains a type-name or a type-inquirly, each
fqrmal-parameter associated with an identifier’in the identifier-list in that value-parameter-specification
shall possess the type denoted by the type-name QFtype-inquiry, respectively. The value in the undg rlying-
e of the type of each corresponding actual-paraméter, associated with the value of the actual-pafameter
6.4.2.5), shall be assignment-compatible with the typepossessed by the formal-parameters. Th¢ initial
state of the formal-parameters shall be the initial state'dénoted by the type-name or type-inquiry. The
bindability of the formal-parameters and their associated variable-identifiers, and the bindability denoted
by the type-name or type-inquiry, shall be nonbindable.

6.J7.3.3 Variable parameters

A actual-parameter contained in the activation-point of an activation of*a/block and correspongling to
a|formal variable parameter of the block shall be a variable-access. Within the commencemeft (see
6.2.3.8) of the activation, the actual-parameter shall be accessed, and this access shall establish a refprence,
ntained by the activation (see 6.2.3.2), to the accessed variable. Within the activation, the vdriable-
identifier associated with the formal-parameter shall denote the corresponding refereneed. variablg. The
fqrmal-parameter and its associated variable-identifier shall possess the bindability that is po$sessed by the
adtual-parameter.

NOTE — 1 The actual-parameter may possess any bindability if it possesses a file-type, in which case the bindability
of the formal-parameter is determined dynamically by the actual-parameter.

If the parameter-form of the variable-parameter-specification contains a schema-name, all of the corresponding
actual-parameters contained by the activation-point of an activation shall possess the same underlying-
type (see 6.4.2.5) that is produced from the schema denoted by the schema-name with a tuple. Within the
activation, each corresponding formal-parameter shall possess that type. The initial state of the formal-
parameter shall be the initial state associated with the tuple by the schema. The formal-parameters and
their associated variable-identifiers shall possess the bindability associated by the schema with each tuple
in the schema’s domain, unless a type produced from the schema with such a tuple is a file-type.
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NOTE — 2 For an example of a procedure with a schema variable parameter, see program 4) in 6.12.

A type produced from a schema with a tuple shall be designated schematic. A type denoted by a restricted-
type shall be designated schematic if the underlying-type of the restricted-type is schematic. Either both
of the types of a formal-parameter and its corresponding actual-parameter shall be schematic, or neither of
the types shall be schematic.

If the parameter-form of a variable-parameter-specification contains a type-name or a type-inquiry and the
underlying-type of the type denoted by the type-name or type-inquiry is not schematic, either the types
possessed by the formal-parameter and the actual-parameter shall be the same type or the type possessed
by one shall be the underlymg type of the type posscssed by the other. If the parameter-form of a variable-

from the same schema as the underlying-type of the type possessed by the other, and it shall be a dynamjc-
violatipn if underlying-types of the types possessed by the formal-parameter and actual-parameter dre
produded from the same schema, but not with the same tuple. The initial state of the formal-parameters shall
be the [initial state derioted by the type-name or type-inquiry. The formal-parameters and their associatpd
variable-identifiers shall-possess the bindability denoted by the type-name or type-inquiry, unless the tyge-
name Qr type-inquiry denotes a file-type.

An actpial variable parameter shallniot denote a field that is the selector of a variant-part. An actual variale
paramgter shall not denote a component of a variable where that variable possesses a type that is designated
packed. An actual variable parameter-shall not denote a component of a string-type.

NOTE |— 3 An actual variable parameter cannot/denote a substring-variable because the type of a substring-variaple
is a neW fixed-string-type different from every named type.

6.7.3.4 Procedural parameters

An acfual-parameter contained in the activation-point of ar“activation of a block and corresponding t¢ a
formal procedural parameter of the block shall be a procedurezname. Within the activation, the formpl-
paramgter and its associated procedure-identifier shall denote the ptecedure denoted by the actual-paramefer.
The pfocedure shall be one that is contained by an activation. The formal-parameter-list, if any, closefst-
contaifed by the formal-parameter-section and the formal-parameter-list; if any, that defines the formpl-
paramgters of the procedure denoted by the actual-parameter shall be congruous, or neither formal-paramgter-
list shall occur. '

6.7.3.3 Functional parameters

An acjual-parameter contained in the activation-point of an activation of a block and“cOrresponding| to
a fornjal functional parameter of the block shall be a function-name. Within the activation, the formal-
paramgter and its associated function-identifier shall denote the function denoted by the actual-paramefer.
The fgnction shall be one that is contamed by an activation. The fonnal-parameter-hst if any, closgst-
contained by (e 5 5 v

parameters of the functlon denoted by the actual-parameter shall be congruous, or nelther formal-parameter—
list shall occur. If the result-type closest-contained by the formal-parameter-section denotes a type not
produced from a schema, that result-type shall denote the same type as the type of the function; otherwise,
the type denoted by the result-type shall be produced from the same schema as the type of the function,
and it shall be a dynamic-violation if the type denoted by the result-type and the type of the function are
produced from the same schema, but not with the same tuple.

-

NOTES

1 Since required procedures and functions are not contained by an activation, they may not be used as actual-parameters.
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2 For examples of the use of procedural parameters and functional parameters, see examples 6 through 9 in 6.11.6 and
example 3 in 6.12.

6.7.3.6 Parameter list congruity

Two formal-parameter-lists shall be congruous if they contain the same number of formal-parameter-
sections and if the formal-parameter-sections in corresponding positions match. Two formal-parameter-
sections shall match if all of the statements in at least one of the following sections are true.

a) 1) They are both value-parameter-specifications containing the same number of parameters.

—2) Either both contain protected-or neither contains protected

3) All the parameters possess the same bindability.

4)’The schema-name in the parameter-form of each value-parameter-specification denofes the
same schema, or the type-name in the parameter-form of each value-parameter-speciflcation
denates the same type not produced from a schema, or the type-name in the parameter-
each valug-parameter-specification denotes a type that is produced from the same sch

that defines the formal-parameters of the procedure or function denoted by the actual-par:
It shall be a dynamic-violation if the type-name in the parameter-form of each value-par.
specification denotes a type produced from the same schema but not with the same tup

b) 1) They are both variable-parameter-spécifications containing the same number of paramefers.

list that defines the formal-parameters of the procedure or function denoted by the 4ctual-
parameter. It shall be a dynamic-violation if the type-name in the parameter‘form of each

variable-parameter-specification denotes a type produced from the same schema but-ndt with
the same. tuple

¢) They are both procedural-parameter-specifications and the formal-parameter-lists of the procedure-
headings thereof are congruous.

d) They are both functional-parameter-specifications, the formal-parameter-lists of the function-
headings thereof are congruous, and the type-names of the result-types of the function-headings
thereof denote the same type.

€) They are either both value-conformant-array-specifications or both variable-conformant-array-
specifications; and in both cases the conformant-array-parameter-specifications contain the same
number of parameters and equivalent conformant-array-forms. Two conformant-array-forms shall
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be equivalent if all of the following four statements are true and either both contain protected or
neither contains protected.

NOTES

1 The al

2 For th

6.7.3.7

NOTE -

6.7.3.7/

The ocq
shall cgnstitute its defining-point as a parameter-identifier for the region that is the formal-parameter-list

containing it and its defining-point.as, the associated variable-identifier for the region that is t;r
f any, of which it is a formal-paramefer. A variable-identifier so defined shall be designated|a
hant-array-parameter. If the conformant-array-parameter-specification contains protected, then the

closest

block,
confort
variabl

The oc{
identifi
block,

f]

(¢

V
\

d

1) There is a single index-type-specification in each conformant-array-form.

2) The ordinal-type-name in each index-type-specification denotes the same type.

3) Either the (component) conformant-array-forms of the conformant-array-forms are equivalent

or the type-names of the conformant-array-forms denote the same type and bindability.

4) Either both conformant-array-forms are packed-conformant-array-forms or both are unpacked-

conformant-array-forms.

pbreviated conformant-array-form and its corresponding full form are equivalent (see 6.7.3.7).
b statu$ of item e) see 5.1 a), 5.1b), 5.1c¢), 5.2 a), and 5.2 b).

Conformantarray parameters

L For the status of this'subclause see 5.1 a), 5.1 b), 5.1 ¢), 5.2 a), and 5.2 b).

1 General

e-identifier shall be designated protected (see/6:5.1).

f any, whose formal-parameters are specified by that formal-parameter-list.
prmal-parameter-section > conformant-array-parameter-specification .

onformant-array-parameter-specification =
[ ‘protected’ ]( value-conformant-array-specification
| variable-conformant-array-specification), .

alue-conformant-array-specification = identifier-list “:’ conformant-array-form .

onformant-array-form = packed-conformant-array-form
|  unpacked-conformant-array-form .

packed-conformant-array-form = ‘packed’ ‘array’ ‘[’ index-type-specification ‘|’

turrence of an identifier in the identifier-list contained by a conformant-array-parameter-specificatiqn

burrence of an identifier in an index-type-specification shall constitute its defining-point as a boun'll-
er for the region that is the formal-parameter-list closést-containing it and for the region that is the

ariable-conformant-array-specification = ‘var’ identifier-list *’ conformant-arrdy=form .

c

‘of’ type-name .

unpacked-conformant-array-form = ‘array’ ‘[’ index-type-specification

{ *; index-type-specification } ‘I’
‘of’ ( type-name | conformant-array-form ) .

index-type-specification = identifier ‘.." identifier *:” ordinal-type-name .

primary > bound-idéntiﬁer .

bound-identifier = identifier .
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NOTE — 1 There are also syntax rules for formal-parameter-section in 6.7.3.1 and for primary in 6.8.1.

If a conformant-array-form closest-contains a conformant-array-form, an abbreviated form of definition
shall be permitted. In the abbreviated form, a single semicolon shall replace the sequence ] of array [ that
occurs in the full form. The abbreviated form and the full form shall be equivalent.

Examples:
array [u..v : T1l] of array [j..k : T2] of T3
array [u..v : T1; j..k : T2] of T3

Within the activation of the block, applied occurrences of the first identifier of an index-type-specification
shall denote the smallest value specified by the corresponding index-type (see 6.7.3.8) possessed by the

agtuat-parameter; —ard-applied OCCUITences of The Second identiner of the index-type-specificatiop shall

dgnete the largest value specified by that index-type.

NOTE —~ 2/The object denoted by a bound-identifier is neither constant nor a variable.

"lle conformantyactual-variables (see 6.7.3.7.2) corresponding to formal-parameters that occur in a single
vdlue-conformant-array-specification and contained by one activation shall all possess the same fype or
shill all possess fixed<String-types with the same capacity. The conformant-actual-variables (see 6.71.3.7.3)
corresponding to formal-parameters that occur in a single variable-conformant-array-specificatipn and
having references contained by one activation shall all possess the same type. The type possesged by
the conformant-actual-variables shall be conformable (see 6.7.3.8) with the conformant-array-forfn, and
the formal-parameters shall possess an array-type which shall be distinct from any other type and|which
shpll have a component-type that shall be the fixed-component-type of the conformant-array-parameters
dgfined in the conformant-array-parameter-specification and that shall have the index-types of the type
pgssessed by the conformant-actual-variables that correspond (see 6.7.3.8) to the index-type-specifi¢ations
contained by the conformant-array-form contained by the conformant-array-parameter-specificatiop. The
type and initial state denoted by the type-namé-that is not contained by an index-type-specificatipn and
that is contained by a conformant-array-parameter=Specification shall be designated the fixed-component-
type and fixed-component-initial-state, respectively, Of the conformant-array-parameters defined By that
copformant-array-parameter-specification. The formal‘patameters shall possess the initial state df their
type having as its component initial state the fixed-component-initial-state. The formal-parameterg shall
possess the bindability that is nonbindable.

It phall be an error if the conformant-actual-variables corresponding/to formal-parameters that occpr in a
sifjgle value-conformant-array-specification possess fixed-string-types-that have different capacities pr that
ar¢ not conformable with the conformant-array-form.

NQTE — 3 Although the type of an actual-parameter corresponding to a conformant-array-parameter-specification

caf be a string-type, the type possessed by the formal-parameter cannot be a fixed-string-type) (see 6.4.3.3.2) Hecause
thd type of the formal-parameter is not denoted by the syntax of an array-type.

6.7.3.7.2 Value conformant arrays

The identifier-list in a value-conformant-array-specification shall be a list of value conformaft ITays.
Each actual-parameter corresponding to a value formal-parameter shall be an expression. Within the
commencement of an activation, the expression of an actual-parameter corresponding to a formal-parameter
shall be evaluated, and the value thereof shall be attributed to the variable contained by the activation and
corresponding to the defining-point of the variable-identifier associated with the formal-parameter (see
6.2.3.2 g)). Within the activation, the formal-parameter and its associated variable-identifier shall denote
the variable. The variable shall be designated a conformant-actual-variable corresponding to the formal-
parameter. If the type possessed by the expression is the char-type or a string-type, then this variable shall
possess a fixed-string-type with a capacity equal to the length of the value of the expression; otherwise,
the type possessed by this variable shall be the same as that possessed by the expression. The value of the
expression shall be assignment-compatible with the type of this variable.
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The fixed-component-type of a value conformant array shall be one that is permitted as the component-type
of a file-type.

If the actual-parameter contains an occurrence of a conformant-array-parameter, then for each occurrence
of the conformant-array-parameter contained by the actual-parameter, either

a) the occurrence of the conformant-array-parameter shall be contained by a function-designator contained
by the actual-parameter; or

b) the occurrence of the conformant-array-parameter shall be contained by an indexed-variable contained
by the actual-parameter, such that the type possessed by that indexed-variable is the fixed-component-
type of the conformant-array-parameter.

6.7.3.7{3 Variable conformant arrays

The id¢ntifierilistin a variable-conformant-array-specification shall be a list of variable conformant arrays.
Each agtual-paraméter corresponding to a formal variable parameter shall be a variable-access, and eagh
variable it denotes shallbe designated a conformant-actual-variable corresponding to the formal-parametgr.
The variable denoted by the actual-parameter for an activation shall be accessed within the commencemepnt
of the pctivation, and the(reference contained by the activation (see 6.2.3.2 h)) shall be to the access¢d
variable; within the activation the corresponding formal-parameter and its associated variable-identifier
shall denote the referenced variable,

An acthal-parameter shall not denotéa component of a variable where that variable possesses a type that
is designated packed.

6.7.3.8 Conformability
NOTE |— 1 For the status of this subclause see 5.1 a), 5.¥'b), 5.1 ¢), 5.2 a), and 5.2 b).

Given fa type denoted by an array-type closest-containing-a-single index-type and a conformant-array-form
closest-containing a single index-type-specification, then the index-type and the index-type-specificatipn
shall bg designated as corresponding. Given two conformant-array-forms closest-containing a single indgx-
type-specification, then the two index-type-specifications shall be’designated as corresponding. Let T1 pe
an arrdy-type with a single index-type and let T2 be the type denoted. by the ordinal-type-name of the
index-type-specification closest-contained by a conformant-array-form glosest-containing a single indgx-
type-specification; then T1 shall be conformable with the conformant-array=form if all the following fiive
statempnts are true.

a) [The index-type of T1 is compatible with T2.

b) [The smallest and largest values specified by the index-type of T1 lie within(theyclosed interyal
specified by T2.

¢) [The component-type of T1 denotes the same type and bindability as that denoted by theype-nage
bf the packed-conformant-array-form or unpacked-conformant-array-form of the conformant-array-

orm-o s—conformab o-th oniormant-arrav-1orm asesi-coniaineq p 1 lllll.l.l

d) Either T1 is not designated packed and the conformant-array-form is an unpacked-conformant-array-
form, or T1 is designated packed and the conformant-array-form is a packed-conformant-array-form.

e) T1 denotes the bindability that is nonbindable.

NOTE — 2 The abbreviated and full forms of a conformant-array-form are equivalent (see 6.7.3.7). The abbreviated
and full forms of an array-type are equivalent (see 6.4.3.2).

At any place where the rule of conformability is used, it shall be an error if the smallest or largest value
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specified by the index-type of T1 lies outside the closed interval specified by T2.

6.7

4 Required procedures and functions

The required procedure-identifiers and function-identifiers and the corresponding required procedures and
functions shall be those specified in 6.7.5, 6.7.6, and 6.10.

NOTE — Required procedures and functions do not necessarily follow the rules given elsewhere for procedures and
functions.

6.7

.5 Required procedures

6.7

The required procedures shall be file handling procedures, dynamic allocation procedures, transfer Ppra

Str]

6.7

5¢1~General

ng procedures, binding procedures, control procedures, and time procedures.

.5.2 File handling)procedures

cedures,

Expept for the application-of rewrite, extend, or reset to the required textfiles input or output (see

6.1

andl get to a file-variable f shall’be defined by pre-assertions and post-assertions about f, its comp
f.1, fR, and f.M, and the associdted buffer-variable fT. The effects of applying each of the file h

pr

pogsesses a direct-access file-type withindex-type T and n shall be an expression whose value is assi i

CO

andl f.M, the associated buffer-variable f1, n;7and the smallest value a of type T. The use of the va
fO within an assertion shall be considered to represent the state or value, as appropriate, of f prior
opgration, while f (within an assertion) shall denote the variable after the operation, and similarly fj

an

It

po.

buffer-variable. The post-assertions imply corresponding activities onthe external entities, if any, to

the

implementation-defined.

NQTE — 1 In order to facilitate interactive terminal input and output, the procedure get (and other input procg

shg
at

rev

1.4.2), the effects of applying each of the file handling procedures rewrite, extend, put, update,

cedures SeekWrite, SeekRead, and SeekUpdate to f and n, wherein f shall be a file-variab

patible with T, shall be defined by prerassertions and post-assertions about f, its components f.1

fT1.

t-assertion shall hold prior to the next subsequent access to the file, its components, or its asso

file-variables are bound. These activities, and the point at which they are actually performed, sh

uld be performed at the latest opportunity, and the procedure put (and other output procedutes) should be perf]
he first opportunity. This technique has been called ‘lazy I/O’.

rite(f)

pre-assertion: true.

reset,
nents
dling
e that
ment-
L, f.R,
riable
to the
br {07

ghall be an error if the stated pre-assertion does not holdimmediately prior to any use of the dgfined
opgration. It shall be an error if any variable explicitly denoted’ifi an assertion of equality is undefined.

The
Ciated
which
all be

dures)
prmed

(f7 is totally-undefined).

extend(f)
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pre-assertion: The components fO.L and fO.R are not undefined.

post-assertion: (f.M = Generation) and (f.L = f0.L~fO.R~ X) and (f.R = S()) and
(f1 is totally-undefined),

where, if f possesses the type denoted by the required type-identifier text and if f0.L~fO.R is not
empty and if (f0.L~f0.R).last is not an end-of-line, then X shall be a sequence having an end-of-line

component as its only component; otherwise, X = S( ).
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put(f)

update

reset(f)

get(f)

SeekWritetf+)
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pre-assertion: (f0.M = Generation or f0.M = Update) and (neither fO.L nor fO.R is undefined) and

(fO.R = S() or f is of a direct-access file-type) and
(fOT is not undefined).

post-assertion: (£M = f0.M) and (f.L = f0.L~ S(f01)) and (if fO.R = S()

then (f.R = S())

else (f.R = f0.R.rest)) and

(if (f.R = S()) or (f0.M = Generation)
then (fT is totally-undefined)

else (fT = f.R.first)).

p(fa-assertion: (f0.M = Generation or f0.M = Update) and (neither f0.L nor fO.R is undefined) and
(£4s of a direct-access file-type) and (fO7 is not undefined).

hst-assertion (f.M = f0.M) and (f.L = fO.L) and
Gf fOR Z'S()
then (f.R = S(f01))
else (f.R = S(f07)~f0.R.rest)) and
(f1 = 107).

s

pre-assertion: The componentsfQ.L and fO.R are not undefined.

ppst-assertion: (f.L = S()) and (f.R/=(f0.L~f0.R~X)) and
(f.M = Inspection) and

GffR =S()

then (f] is totally-undefined)

else (f7 = f.R first)),

here, if f possesses the type denoted by the requiréd type-identifier text and if f0.L~fO.R is nd
mpty and if (f0.L~f0.R).1ast is not an end-of-line, then X shall be a sequence having an end-of-lin
bmponent as its only component; otherwise, X = S().

o 0 <

pre-assertion: (f0.M = Inspection or f0.M = Update) and (neither fO.L nor fO.R is undefined) and
(fO.R <> S()).

post-assertion: (f.M = f0.M) and
(f.L = (f0.L~S(fO.R first))) and
(f.R = fO.R.rest) and
(iffR=S()

then (f] is totally-undefined)
else (fT = f.R.first)).

pre-assertion: (neither fO0.L nor fO.R is undefined) and
(0 <= ord(n)-ord(a) <= length(f0.L~f0.R))

post-assertion: (f.M = Generation) and
(fL~fR = f0.L~fO.R) and
(length(f.L) = ord(n)-ord(a)) and
(f1is totally-undefined).

SeekRead(f, n)

pre-assertion: (neither f0.L nor fO.R is undefined) and
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(0 <= ord(n)-ord(a) <= length(f0.L~f0.R)).

post-assertion: (f.M = Inspection) and
(fL~f.R = f0.L~f0.R) and
(if length(f0.L~f0.R) > ord(n)-ord(a)
then
((length(f.L) = ord(n)-ord(a)) and
(f7= f R first))
else
(R =S())and
(ftis totally-undefined))).

Sé¢ekUpdate(f, n)

read

When the file-variable f possesses a typé-other than that denoted by text, the required procedures ré
write shall be defined as follows.

pre-assertion: (neither f0.L nor fO.R is undefined) and
(0 <= ord(n)-ord(a) <= length(f0.L~f0.R))

post-asgertion: (f.M = Update) and
(fX~f.R = f0.L~f0.R) and
(if (length(f0.L~f0.R) > ord(n)-ord(a)
then
((length(f.L) = ord(n) - ord(a)) and
(f1= f.R first))
else
((f.R=S()) and
(f1 is totally-undefined))).

Let fdenote a file-variable and vy ,...,v, denote variable-accesses (n>=2); then the procedure-st:
read(f,vi,...,v,) shall access the file-variable an@ establish a reference to the file-variable
remaining execution of the statement. The executionof the statement shall be equivalent to

begin read(ff,v,); read(ff,v,...,v,) end
where ff denotes the referenced file-variable.

Let f be a file-variable and v be a variable-access; then the procediirg-statement read(f,v) shall
the file-variable and establish a reference to that file-variable for thé-remaining execution
statement. The execution of the statement shall be equivalent to

begin v := ff{; get(ff) end
where ff denotes the referenced file-variable.

NOTE — 2 The variable-access is not a variable parameter. Consequently, it may be a variafit’selec

ad and

tement
for the

access
of the

for or a
le with

component of a packed structure, and the value of the buffer-variable need only be assignment-compatil
it

write

58

Let f denote a file-variable and e;,....e, denote expressions (n>=2); then the procedure-statement
write(f.ei,...,6,) shall access the file-variable and establish a reference to that file-variable for the

remaining execution of the statement. The execution of the statement shall be equivalent to
begin write(ff,e;); write(ff,e,,....e,) end
where ff denotes the referenced file-variable.

Let f be a file-variable and e be an expression; then the procedure-statement write(f,¢) shall

access
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new(p

new(pi,....Cn)

new(p,ai,ds)
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the file-variable and establish a reference to that file-variable for the remaining execution of the
statement. The execution of the write statement shall be equivalent to

begin ff] := e; put(ff) end
where ff denotes the referenced file-variable.
NOTES
3 The required procedures read, write, readln, writeln, and page, as applied to textfiles, are described in 6.10.

4 Since the definitions of read and write include the use of get and put, the implementation-defined aspects of
their post-assertions also apply.

j A consequence of the definitions of read and write is that non-lile parameters are evaluaied in a left-to-right
rder.

ghall create a new-variable that is in its initial state and not bound to an external entity; shall credte
4 new identifying-valge of the pointer-type associated with p, that identifies the new variable; apnd
shall attribute this identifying-value to the variable denoted by the variable-access p.

L

[he domain-type of the new<pointer-type denoting the type possessed by p shall contain a type-
dentifier, which shall denote the’type, bindability, and initial state of the created variable.

s$hall create a new variable that is in its-nitial state and not bound to an external entity; shall credte
h new identifying-value of the pointer-type/associated with p, that identifies the new variable; apd
hall attribute this identifying-value to the vafiable denoted by the variable-access p.

[he domain-type of the new-pointer-type denoting the type possessed by p shall contain a typle-
dentifier, which shall denote the record-type, the bindability, and except as otherwise noted below,
he initial state of the created variable.

K i <= n, ¢; shall correspond to the variant-part of the field-list’of the variant-denoter denoting the
variant specified by c;-1. For 1 <= i <= n, the variant-part corresponding to ¢; shall closest-contgin
h tag-type. For 1 <= i <= n, the initial state of the selector of the variant corresponding (see aboye)
with the case-constant ¢; shall be the state bearing the value associated (se€ 6.4.3.4) with the varignt
corresponding (see 6.4.3.4) to the value denoted by c;.

The case-constant ¢; shall correspond to the variant-part of the field-list of the record-type. FO}‘I

[t shall be an error if a variant of a variant-part within the new variable is active,and a differgnt
variant of the variant-part is one of the specified variants.

INOTE — 1 Since the initial state of each selector is determined by the corresponding case-constant, gny
corresponding tag-field is also attributed the value of the case-constant (see 6.4.3.4).

shall create a new variable that is in its initial state and not bound to an external entity; shall create
a new identifying-value of the pointer-type associated with p, that identifies the new variable; and
shall attribute this identifying-value to the variable denoted by the variable-access p.

The domain-type of the new-pointer-type denoting the type possessed by p shall contain a schema-
identifier. The created variable shall possess the type, bindability, and initial state associated by the
schema denoted by the schema-identifier with the tuple consisting of the values of the expressions
dy,....d, taken in textual order; the type of each such expression shall be compatible with the type
of the corresponding formal discriminant of the schema. The order of evaluation of the expressions
shall be implementation-dependent.
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It shall be a dynamic-violation if the tuple is not in the domain of the schema.
NOTES

2 If the schema is the required schema string, then s = 1, and the created variable possesses a new variable-

string-type with capacity equal to the value of d;, a positive integer.

3 The variable-access p is not a variable parameter. Consequently, it may be a variant-selector or a component

of a packed structure.

A variable created by the required procedure new shall exist until the termination of the activation of the
program-block or until the value identifying the variable is removed from the set of values of its pointer-
type.

N(

vaj

dis

di

~

N(

It §

It s

Ci

6.7.5.4 Transfer procedures

In
be

J

o

iable”(possibly a function activation result).

pose(q)

be an errorif the identifying-value had been created using the form new(p,c;.....C,).

pose(q.ki,....km)
shall remove the identifying-value denoted by the expression q from the pointer-type of q. Thg

containing a tag-type. ‘Itshall be an error unless the variable had been created using the

the pointer value of q are differént from those specified by the values denoted by the case-cor
KiK.

3.2 and 6.9.2.2).

hall be an error if q has a nil-value or is undefined.

Sest-contains an identified-variable that denotes a variable ¢réated using the form new(p, c,...,C»

the statement pack(a,i,z) and in the statement unpack(z,a,i) the following shall hold: a and z

de
ex

Let j and k denote auxiliary variables that the program does not otherwise contain and that -have th

variable-accesses; a shall possess an array-type not designated packed; z(shall possess an array

pression i shall be assignment-compatible with the index-type of the type of a.

DTE— 4 A complying program can access an identified-variable only when the identifying-value is attribufed to a

shall remoye the identifying-value denoted by the expression q from the pointer-type of q. It shall

case-

constants k;,... K, shallbe listed in order of increasing nesting of the variant-parts, each closest-

form

new(p,cy,....C») and m is equal to n. It shall be an error if the variants in the variable identified by

stants

TE — 5 The removal of an identifying-valué/from the pointer-type to which it belongs renders the idenptified-
vatiable inaccessible (see 6.5.4) and makes undefined4ll variables and functions that have that value attribut
6.7

d (see

hall be an error if a variable-access in a primary, in an as§ignment-statement, or in an actual-pardmeter

shall
-type

ignated packed; the component-types of the types of a and z shall be the same;-and the value pf the

P type
alues
hblish

7z, respectively, denote the referenced vanables within the followmg sentence. Then statement pack(a 1,2)
shall be equivalent to

begin

=1i;

forj:=utovdo
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zz[j] := aalk];

if j <> v then k := succ(k)
end
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and the statement unpack(z,a,i) shall be equivalent to

begin
K:=1i;
forj:=utovdo
begin
aalK] := zZ[};
if j <> v then k := succ(k)
end
end

NOTE - Erfors will arise if the references cannot be established, if one or more of the values attributed to j is n
assignment-compatible with the index-type of the type of a, or if an evaluated array component is undefined.

6.7.5.5 Btring procédures

readstr{e,v1,...,Vn)

The syntax of the parameter list of readstr shall be

string-expression = expression .

The expression of a string-expression shall possess char-type or canonical-string-type.

where e denotes a string-expression and v1,...4¥7 denote variable-accesses possessing the char-typ
(¢r a subrange of char-type), the integer-type (ora subrange of integer-type), the real-type, a fixeq
sfring-type, or a variable-string-type, shall be equivalent to

begin
rewrite(f);
writeln(f, e);
reset(f);
read(f, vi,...,Vn)
end

H;here f denotes an auxiliary variable that the program does not otherwise contain, which possessg
e required type text. (See 6.10.1 b), 6.10.1 ¢), 6.10.1 d), 6.10.1 e), and 6.10.1 f).) It shall be 4
rror if the equivalent of eof(f) is true upon completion.

may contain other representations after these, but they are not ‘read’.

readstr-parameter-list = '/(” string-expression ,” variable-access { °,” variable-access } ‘)’|.

(¢
NOTE — 1 The value of the string-expression must contain a representation of a value for each variable-accegs.
I

Apart from the restrictions imposed by requiréments given in this clause, the execution of readstr(e, v ...

=)

Example:

E := '0.0-4';
readstr (E, R, C, I);

NOTE — 2 The above example, where E, R, C, and I possess a variable-string-type having a capacity of at

least 5, the real-type, the char-type, and the integer-type, respectively, yields:

R = 0.0,
C="'-", and
I=4.

writestr(s,p1,....Pn)

The syntax of the parameter list of writestr shall be
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writestr-parameter-list = °(’ string-variable ‘,” write-parameter { °,” write-parameter } ‘)’ .
NOTE — 3 Write-parameter is defined in 6.10.3.

Writestr(s,p1.....p») shall access the string-variable s, which shall possess a fixed-string-type or a
variable-string-type, and establish a reference to that string-variable for the remaining execution of
the statement. The execution of the statement shall be equivalent to

begin
rewrite(f);
writeln(f,py,...,pn);
reset(f);
read(f,ss)

end

wheress denotes the referenced string-variable corresponding to s, and f denotes an auxiliary variable
that the program does not otherwise contain, which possesses the required type text. It shall be an
error if aify,of the write-parameters accesses the referenced string-variable. It shall be an errqr if the
equivalent of eoln(f) is false upon completion.

NOTE — 4 The capagity of the string-type possessed by the string-variable must be great enough to[receive
the concatenation of'the representations of the values specified by the write-parameters.

Example:
writestr(S, “05168:5:2, 6:3);

NOTE — 5 The above example, where S possesses a string-type having a capacity of at least 8, might yield
(assuming that type real is sufficiently precise):

S="'0.17 6.

6.[7.5.6 Binding procedures

bind(f,b)
For the variable-access f, and the expression b that shall possess the type denoted by the r¢quired
type-identifier BindingType (see 6.4.3.4), the statement Bind(f,b) shall access the variable denoted
by f and shall attempt to bind the accessed variable to an entity that is external to the pfogram
and that is designated by b. The binding shall be implementation*defined. It shall be a dypamic-
violation if the variable is already bound to an external entity. If/the.variable-access f pofsesses
a file-type, it shall be a dynamic-violation if the variable does not pdssess the bindability|that is
bindable; otherwise, the variable shall possess the bindability that is bindable.

NOTES

1 The procedure bind may change the state of the variable that is to be bound in an implementation-defined
way.

2 The function binding (see 6.7.6.8 n be used to obtaij

g : test the
success of binding a variable to an external entity.

3 The value of b.bound is ignored by bind(f,b). In particular, b.bound is not required to be false (although it is
an error if f is already bound to an external entity); and b.bound being false does not make bind(f,b) equivalent
to unbind(f).

4 In bind(f,b), b may be any expression of type BindingType; but even if b is a variable, the value of b is not
altered by bind(f,b). In particular, bind(f,b) does not set b.bound to true or false to reflect the success of the
binding. The only time b.bound is guaranteed to be the binding status of f is immediately after a statement such
as b:=binding(f) (see 6.7.6.8).

5 After bind(f,b), the value of b is altered only by program action. Bind(f,b) binds f to the external entity
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described by b; it does not set up any dynamic association between the binding and b.
6 An example is found in 6.7.6.8.

unbind(f)

For a variable-access f, the statement unbind(f) shall access the variable denoted by f and shall
attempt to unbind the accessed variable from the entity external to the program to which it is bound,
if any. If the attempt is successful, the variable shall become totally-undefined. The effect on the
binding, if any, of any bindable variable contained by the accessed variable shall be implementation-
dependent. If the variable-access f possesses a file-type, it shall be a dynamic-violation if the variable
does not possess the bindability that is bindable; otherwise, the variable shall possess the bindability
that is bindable.

OTE — 7 Unbind(f) is permitted even if f is not bound to an external entity and is permitted even if f]is
tally-undefined.

6.7.5.7| Control-procedures

halt
ollowing executionof the control procedure halt within an activation of a program, no further
rocessing (see 3.6) of/the activation of the program shall occur.

6.7.5.8 Time procedures

GetTimeStamp(t)
The variable-access t shall possess the type denoted by the required type-identifier TimeStamp (see
b.4.3.4).

[he procedure shall attribute to the variabl€ denoted by the variable-access t either a value whqse
ield DateValid represents the value true and/whose fields day, month, and year represent the
turrent date under the Gregorian calendar as appropriate to the names of the fields, or a value whqse
ield DateValid represents the value false and whose fi€lds day, month, and year represent the date
January 1, 1°. The field month shall have values suchthatthe value for the month January is 1, the
value for the month February is 2, and so forth, so that the-value for the month December is 12.

Furthermore, the value attributed shall either have field TimeéValid representing the value true,|in
which case fields hour, minute, and second shall represent the cufrent time as appropriate to Te
hames of the fields, or have field TimeValid representing the value false, in which case fields hoyr,
minute, and second shall represent the time ‘midnight’ (0 hours, 0 minuies, 0 seconds).

The meaning of ‘current date’ and ‘current time’ shall be implementation-defined.

6.7.6 Required functions

6.7.6.1 General

direct-access position functions, string functions, binding functions, and time functions.
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6.7.6.2 Arithmetic functions

The types of operands and results for the required arithmetic functions shall be as shown in table 2. In all
cases, x denotes the value of an expression, which is the operand referred to in table 2.

Table 2 — Arithmetic functions
Function Result value Typeof | Typeof | Restriction
operand result
abs(x) Absolute value (magnitude) of x (1 5)
sqr(x) Square of x (1) 2) (a)
sin(x) Sine of x, x in radians (6] 3)
08(X) Cosine of x, x in radians 1) 3)
Xp(x) Base of natural logarithms raised to the power x ¢)) 3)
x) Principal value of the natural logarithm of x (1) 3) )
qrt(x) Principal value of the square root of x (1) 3) ©
ctan(x) | Principal value, in radians, of the arctangent of x (1) 3)
2(x) Principal value, in radians, of the argument of x 4 Real-type
(x) Real'part of x 4 Real-type
im(x) Imaginary/part of x 4 Real-type
)] Integer-type, real-type, or complex-type
) The type of th¢'result is the same type as that possessed by x
3) If the type possessed by the operand is integer-type, the type of the result is real-typd;
otherwise, the type Of the result is the same type as that possessed by x
4 Complex-type
) If the type possessed by theoperand is integer-type, the type of the result is integer-type;
otherwise, the type of the result is real-type
(a) It shall be an error if no such valuésexists
(b) For x of integer-type or real-type, itshall be an error if x <= 0.0
For x of complex-type, it shall be an efror if x = 0.0
(©) For x of integer-type or real-type, it shall’be.an error if x < 0.0

NQTE — The principal value of the argument of x is greater than -pi and is less than or equal to pi (radians

. The

pricipal value of the natural logarithm of X has as its real part the naturaldogarithm of the absolute value of x, [and as
its {maginary part the principal value, in radians, of the argument of x. The prihcipal value of the square root of X is the

is

6.7.6.3 Transfer functions

trupc(x)

From the expression x that shall be of real-type, this function shall return a result of integer

base of natural logarithms raised to the power one-half the principal value of the-natyral logarithm of x. Its ardument
Ieater than -pi/2 and is less than or equal to pi/2 (radians); thus, its real part is non‘negative. The principal v
thelarctangent of x is (-i/2) times the principal value of the natural logarithm of (1 +*x)/(1-1*x), where i is the pr]
valjie of the square root of -1.

lue of
ncipal

L type.

The value of trunc(x) shall be such that if x is positive or zero, then 0<x—trunc(x)<1; otherwise,
—1<x~trunc(x)<0. It shall be an error if such a value does not exist.

round(x)

Examples:

trunc(3.5) {yields 3}
trunc(-3.5) {yields -3}

From the expression x that shall be of real-type, this function shall return a result of integer-type.
If x is positive or zero, round(x) shall be equivalent to trunc(x+0.5); otherwise, round(x) shall be
equivalent to trunc(x—0.5). It shall be an error if such a value does not exist.
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Examples:
round (3.5) {yields 4}
round(-3.5) {yields -4}

card(x)
From the expression x that shall be of an unpacked-canonical-set-of-T-type or a packed-canonical-
set-of-T-type, this function shall return a result of integer-type that shall equal the number of members
of the value of the expression x. It shall be an error if no such value of integer-type exists.

cmplx(x,y)
From the expressions x and y that shall be of real-type, this function shall yield a result of complex-

type. Cmplx(x,y) shall compute a complex value whose real part is an approximation to the value

% and whoS€ imaginary part 1s an approximation to the value of y.

polar(ry)
om the¢xpressions r and t that shall be of real-type, this function shall yield a result of comple;

type. Polar(i;t) shall compute a complex value whose magnitude is an approximation to the valde

r and whose/argument, in radians, is an approximation to the value of t.

6.7.6.4 Ordinal functions

ord(x)
Hrom the expression x that shall be of an ordinal-type, this function shall return a result of integef
ype that shall be the ordinal number (see 6.4.2.2 and 6.4.2.3) of the value of the expression x.

-

chr(x)
rom the expression x that shall be of‘infeger-type, this function shall return a result of char-type
hat shall be the value whose ordinal number is equal to the value of the expression x, if such|a
character value exists. It shall be an error if siuch a character value does not exist. For any valug,
ch, of char-type, it shall be true that

o

chr(ord(ch)) = ch

succ(x.k)
Hrom the expression x that shall be of an ordinal-type and the-expression k that shall be of integef
type, this function shall return a result that shall be of the ordinalstype. The function shall yield
vialue whose ordinal number is ord(x) + k, if such a value exists. It/shall be an error if such a valye
does not exist.

[

succ(x)
§hall be equivalent to succ(x,1).

pred(x.k)
Shall be equivalent to succ(x,-(k)).

pred(x,
§hall be equivalent to succ(x,-1).

Examples:
{ The types shape and colour are defined in 6.4.10}
succ (yellow, -1) { yields red}
succ(triangle, 0) {yields triangle}

succ (yellow) { yields green}
succ(yellow, 2) { yields blue}
pred(red, -1) { yields yellow}
pred(triangle, 0) { yields triangle}
pred (green) { yields yellow}
pred(blue, 2) { yields yellow}
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6.7.6.5 Boolean functions

odd(x)

eof(f)

From the expression x that shall be of integer-type, this function shall be equivalent to the expression:
(abs(x) mod 2 = 1).

The parameter f shall be a file-variable; if the actual-parameter-list is omitted, the function shall
be applied to the required textfile input, which shall be implicitly accessible (see 6.11.4.2) by the
function-designator. When eof(f) is activated, it shall be an error if f is undefined; otherwise, the
function shall yield the value true if f.R is the empty sequence (see 6.4.3.6); otherwise, false.

eqln(f)

empty(f)

pasition(f)

LgstPosition(f)

6.7.6.7 String functions

inriex( s1, s2)

6.[7.6.6 Direct-access position functions

lehgth(s)

The parameter f shall be a textfile; if the actual-parameter-list is omitted, the function shall be
applied to the required textfile input, which shall be implicitly accessible (see 6.11.4.2)|by the
function-designator. When eoln(f) is activated, it shall be an error if f is undefined or if epf(f) is
true; otherwise, the function shall yield the value true if fR.first is an end-of-line compondnt (see
6.4.3.6); otherwise, false.

The parameter f shall be a file-variable that possesses a direct-access file-type. When empty(f) is
activated, it shall be am-error if f is undefined; otherwise, the function shall yield the value|true if
f.L~f.R is the empty sequence (see 6.4.3.6); otherwise, false.

The parameter f shall be a file-variable thatpossesses a direct-access file-type with index-typg T. Let
a be the smallest value of type T. When pesition(f) is activated, it shall be an error if f is undefined;
otherwise, the function shall return a result of fype T such that position(f) = succ(a, length(f.L)). It
shall be an error if no such value exists.

The parameter f shall be a file-variable that possesses a direct-access file-type with index-fype T.
Let a be the smallest value of type T. When LastPosition(f) is,activated, it shall be an erroq if f is
undefined; otherwise, the function shall return a result of type(T, such that LastPosition(f) = $ucc(a,
length(f.L~f.R)-1). It shall be an error if no such value exists.

From the expression s that shall be of char-type or a string-type, this function shalDreturn a rdsult of
integer-type. The function shall yield the length of the value of s.

66

From the expressions s1 and s2 that shall each be of char-type or a string-type, this function shall
return a result of integer-type. If the value of s2 is the null-string, then the function shall yield 1; if
the value of s1 is the null-string and the value of s2 is not the null-string, then the function shall yield
0; otherwise, letting s1v denote an auxiliary variable that the program does not otherwise contain
and that possesses a variable-string-type with a capacity equal to the length of the value of s1 and
letting the value attributed to s1v be the value of s1, the function shall yield the least i such that
slv[i..i+length(s2)-1] = s2, if such an i exists; otherwise, the function shall yield 0.

NOTE — 1 Index(s1,s2) determines whether string s1 contains string s2 as a substring. If s1 does not contain
52, then the value of index(s1,s2) is zero; otherwise, the value of index(s1,s2) is the index position of the first
character position in s1 where a copy of 52 is located. The null-string is a substring of every string value located
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at index position 1.

substr(s, i, j)

From the expression s that shall be of char-type or a string-type and from the expressions i and j
that shall be of integer-type, this function shall return a result of the canonical-string-type. It shall
be an error if the value of i is less than or equal to 0. It shall be an error if the value of j is less
than 0. It shall be an error if the value of (i)+(j)-1 is greater than the length of the value of s. Let
sv denote an auxiliary variable that the program does not otherwise contain and that possesses a
variable-string-type with a capacity equal to the greater of 1 and the length of the value of s. Let
the value attributed to sv be the value of s. If the value of j equals O, the function shall yield the
null-string; otherwise, the function shall yield the value of sv[i..()+(j)-1].

unction shall yield the null-string; if the value of sv[n] is not equal to the char-type value space, the
unction shall yield the value of sv; otherwise, the function shall yield the value of substr(sv,1,p-1),
where p is the least value in the closed irferval 1..n such that each component of sv(p..n] is the

possesfes a variable-string-type with a capacity equal to the greater of ;and n2. Let the value attribu
to s2v[be the value of s2.

The result of each of the following string comparison functions shall be of Booleanstype.

EQ(sl)s2)
This function shall be equivalent to the expression

((s1v = s2v) and (n1 = n2) ).
LT(sl}s2)

fnl < n2 this function shall be equivalent to the expression

( s1v <= substr(s2v, 1, n1) );
otherwise, this function shall be equivalent to the expression
( substr(s1v, 1, n2) < s2v) .

GT(sl,s2)
This function shall be equivalent to the expression

( not LT(s1v, s2v) and not EQ(s1v, s2v) ) .
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NE(sl,s2)
This function shall be equivalent to the expression

( not EQ(s1v, s2v) ).

LE(sl,s2)
This function shall be equivalent to the expression

( LT(s1v, s2v) or EQ(s1v,s2v) ) .

GE(sl,s2)
This function shall be equivalent to the expression

{Tot stV s2v):

NQTE =3 It is possible for any of these functions to yield different results from their corresponding operatgrs; for
exgmple, L'T(a;b) could be false and a<b true.

6.7.6.8 Binding functions

.

binding(f)
The parameter f shall be a variable-access. The function shall access the variable denoted by f
and shall return an implementation-defined value of the type denoted by the required type-ideptifier
BindingType (see 6.4.3.4)If the variable is bound to an external entity, the value of binding(f).bound
shall be true; otherwise, the value of binding(f).bound shall be false. The value of binding(f) shall
designate the status of the binding of the variable to an external entity. If the variable-acfess f
possesses a file-type, it shall be a dypamic-violation if the variable does not possess the bindgbility
that is bindable; otherwise, the variablésshall possess the bindability that is bindable.

NJTES

1 Binding(f) is permitted even if fis totally-undefined.

2 Hecause the nature of external entities that might be bound to¢variables varies from processor to processpr, the
BindingType record-type may contain implementation-defined fields.” The binding function allows a procegsor to
proyide initial values of type BindingType to a program without the program containing references to any of the
implementation-defined fields. The bound field of the BindingType value‘tetired by binding could be usefl by a
program to test the success of an activation of the bind or unbind procedure. (The BindingType value returged by
binding can also be used to determine the result of any binding of program-parametérs\prior to activation of th¢ main
program (see 6.12). The following example illustrates how the binding function may b€ used in this way.

Exqgmple:
procedure bindfile(var f : text);
var
b : BindingType;
begin
unbind (f)
b := binding(f);
repeat
writeln('Enter file name:’);
readln(b.name) ;
bind(f, b);
b := binding(f);
if not b.bound
then
writeln('File not bound--try again.’);
until b.bound;
end;
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6.7.6.9 Time functions

date(t)
From the expression t that shall be of the type denoted by the required type-identifier TimeStamp,
this function shall return a result of the canonical-string-type with an implementation-defined length.
The function shall yield a value that is an implementation-defined representation of the calendar date
denoted by the value of t. It shall be an error if the fields day, month, and year of t do not represent
a valid calendar date.

time(t)
From the expression t that shall be of the type denoted by the required type-identifier TimeStamp,
this function shall return a result of the canonical-string-type with an implementation-defined length.
The function shall yield a value that is an implementation-defined representation of the time denoted
by ‘the-value of t.

6.8 Expressions
6.8.1 Geeneral

An expression not contained by a schema-definition shall denote a value; an expression contained by [a
schemal-definition shall denoté-a value for each tuple allowed by the actual-discriminant-part of the schemg-
definitipn. The use of a variable-ac¢Cess as a primary shall denote the value, if any, attributed to the variable
accessefl thereby. When a primary isused, it shall be an error if the variable denoted by a variable-access f
the primpary is undefined. Operator precedences shall be according to five classes of operators as followp.
The opgrator not shall have the highest precedence, followed by the exponentiating-operators, followgd
by the multiplying-operators, the adding-operators and signs, and finally, with the lowest precedence, the
relatiorjal-operators. Sequences of two or more‘operators of the same precedence shall be left associative.

e[(prcssion = simple-expression [ relational-operator simple-expression ] .
§

mple-expression = [ sign ] term { adding-opefator term } .

-

erm = factor { multiplying-operator factor } .
fpctor = primary [ exponentiating-operator primary ] .

frimary > variable-access | unsigned-constant | set-constructor
| function-access | ‘(" expression )’ | ‘not’ primary

| constant-access | schema-discriminant

| structured-value-constructor | discriminant-identifier .

NOTE {- 1 There is also a syntax rule for primary in 6.7.3.7.1.

ynsigned-constant = unsigned-number | character-string | ‘nil’ | extended-number (.

s]et-constructor = ‘I’ [ member-designator { °,” member-designator } ]°]" .

member-designator = expression [ °..” expression | .

Any primary whose type is S, where S is a subrange of T, shall be treated as if it were of type T. Similarly,
any primary whose type is set of S shall be treated as if it were of the unpacked-canonical-set-of-T-type,
and any primary whose type is packed set of S shall be treated as of the packed-canonical-set-of-T-type.
Any primary whose type is a string-type shall be treated as if it were of the canonical-string-type.

A set-constructor shall denote a value of a set-type. The set-constructor [ ] shall denote the value in every
set-type that contains no members. A set-constructor containing one or more member-designators shall
denote either a value of the unpacked-canonical-set-of-T-type or, if the context so requires, the packed-
canonical-set-of-T-type, where T is the type of every expression of each member-designator of the set-
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constructor. The type T shall be an ordinal-type. The value denoted by the set-constructor shall contain
zero or more members, each of which shall be denoted by at least one member-designator of the set-
constructor.

The member-designator x, where x is an expression, shall denote the member that shall be the value of
x. The member-designator x..y, where x and y are expressions, shall denote zero or more members that
shall be the values of the base-type in the closed interval from the value of x to the value of y. The order
of evaluation of the expressions of a member-designator shall be implementation-dependent. The order of
evaluation of the member-designators of a set-constructor shall be implementation-dependent.

NOTES

2 [CHe.member-designator x..y denotes no members if the value of x is greater than the value of y.

3 The set<constructor [ ] does not have a single type, but assumes a suitable type to satisfy the assignment-complatibility
rues, or the¢ compatibility rules for operators, if possible.

Examples:
a) Primaries~
b4
15
(x +y+ 2)
sin(x + y)

[red, c, green]

[1, 5, 10..19, 23]
not_p

pixel) [red, c, green]

b) Factors:
x pow (-k)

x**y

c) Terms:
X *y
i/ (1-1)
(x <= y) and (y < 2)
xkykkyg
(x <> nil) and_then (x].field”#.5)

d) Simple Expressions:
porgq
X +ty
-X
huel + hue2
i*9+1
x pow 3 + ypow 3 + z pow 3
(x = 0) or_else (a = (b/x))

e) Expressions:
x =1.5
Pp<=gq
p=qand r
(1 <3 =(3<k
¢ in huel
x pow k >y pow k - z pow k
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6.8.2 Constant-expressions

A cons

tant-expression shall denote the value denoted by the expression of the constant-expression.

constant-expression = expression .

The expression of a constant-expression shall be nonvarying and shall not contain a discriminant-identifier.

An expression shall be designated nonvarying if it does not contain the following

a) an applied occurrence of an identifier as a variable-identifier, a schema-discriminant, a bound-

i

b) 4n applied oc

NOTES

1 By th
empty,
a parar]

2 Since
64.2.2

3 See 6

6.8.3
6.8.3.1

[

dentifier, or a field-designator-identifier; or

e above, it is impliéd)that variable-accesses are excluded from constant-expressions. Similarly, the functio
bosition, and LastPosition cannot appear in constant-expressions because these functions require a variable
eter.

the accuracy of mathematical results of the real-type and of the complex-type are implementation-defined (s
an implementation is required 1 specify the accuracy of constant-expressions.

3.2 for examples of the use of nofnvarying expressions.

pperators

General

xponentiating-operator = “**’ | ‘pow’ .

A prin
and or|
depen(

NOTE
paralle

ultiplying-operator = “** |/ | ‘div’ | ‘mod’ | ‘and’ | ‘and_then’ .

dding-operator = ‘+’ | ‘=" | ‘><’ | ‘or’ | ‘or_else’ .
g-ope

€30

elational-operator = ‘=" | ‘<>’ | ‘<’ |57 |‘<=" | ‘>=" | ‘in

ary, a factor, a term, or a simple-expression shall be designated an operand. Except for the and_th
| else operators, the order of evaluation of the operands of a dyadic operatof;shall be implementatic
jent.

L This means, for example, that the operands may be evaluated in textual order, or if_reverse order, or
, or they may not both be evaluated.

napplied occurrence of an identifier as a function-identifier that has a defining-point contained by
the program-block or that denotes one of the required functions eof or eoln.

Bs

gc

En

=]

in
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6.8.3.2 Arithmetic operators

The types of operands and results for dyadic and monadic operations shall be as shown in tables 3 and 4

respectively.
Table 3 — Dyadic arithmetic operations
Operator Operation Type of operands Type of result
+ Addition (1) 2)
- Subtraction ) )
* Multiplication ¢)) 2)
/ Division (€)) (3)
div Division with truncation Integer-type Integer-type
mod Modulo Integer-type Integer-type
*% Exponentiation to real power 4) 5)
pow Exponentiation to integer power 6) Same as left operand
¢ Integer-type, real-type, or complex-type
2) If at least one operand is of complex-type,
the. type of the result is complex-type;
otherwise, if at least one operand is of real-type,
the type of the result is real-type;
otherwise, the type of the result is integer-type
3) If at least one, operand is of complex-type,
the type of the'result is complex-type;
otherwise, the type of the result is real-type
“) Left operand: integer-fype, real-type, or complex-type;
right operand: integer-type or real-type;
in each case, if the operand’is of integer-type, a real-type
approximation to its value is‘ased
5) If the left operand is of complex’type, the type of the result
is complex-type; otherwise, the typé of the result is real-type
6) Left operand: integer-type, real-type, or'complex-type;
right operand: integer-type
Table 4 — Monadic arithmetic operations
Operator Operation Type of operand | Typeof result
+ Identity ) Same as operand
- Sign-inversion (1) Same as operand
(1) Integer-type, real-type, or complex-type
NOTE — 1 The symbols +, ~, and * are also used as set operators (see 6.8.3.4), and the symbol + i§ also us
string operator (see 6.8.3.6).

bd as a

A term of the form x/y shall be an error if y is zero; otherwise, the value of x/y shall be the result of
dividing x by y.

A term of the form i div j shall be an error if j is zero; otherwise, the value of i div j shall be such that

abs(i) - abs(j) < abs((i div j) * j) <= abs(i)

where the value shall be zero if abs(i) < abs(j); otherwise, the sign of the value shall be positive if i and j
have the same sign and negative if i and j have different signs.

A term of the form i mod j shall be an error if j is zero or negative; otherwise, the value of i mod j shall
be that value of (i-(k*j)) for integral k such that 0 <= i mod j <j.
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NOTES

2 Only for i >= 0 and j > 0 does the relation (i div j) * j + 1 mod j = i hold.

3 See 6.4.2.2 for conditions under which the arithmetic operations are correctly performed.

A factor of the form x**y shall be an error if x is zero and y is less than or equal to zero.

A factor of the form x**y, where x is of integer-type or real-type, shall be an error if x is negative;
otherwise, the value of x**y shall be zero if x is zero, else 1.0 if y is zero, else an approximation to
(though not necessarily calculated by) exp(y*In(x)).

The value of a factor of the form x**y, where x is of complex-type, shall be zero if x is zero, else 1.0 if y
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zero, elge 1.0 if y is zero;-elSe an approximation to x*(x pow (y-1)) if y is positive, else an approximatio
to (1/x)|pow (-y) if y is negative.

=}

6.8.3.3 Boolean operators

Operan(ls and results for Boolean operations shall be of Boolean-type. The Boolean operators or, or_els¢,
and, angl_then, and not shall denote respectively the logical operations of disjunction, disjunction, conjunctjon,
conjungtion, and negation. In a term of the fotm A and_then B, the right operand shall be evaluated {f

and onlly if the left operand denotes the value truey/the term shall denote the value false if the left operanfi
denoteq the value false; otherwise, the term shall denotethe value denoted by the right operand. In a simplg
expressfon of the form A or_else B, the right operandshall be evaluated if and only if the left operan
denoteq the value false; the simple-expression shall denot€ the value true if the left operand denotes th

[CER ="

value tfue; otherwise, the simple-expression denotes the value denoted by the right operand.
In a tern of the form A and_then B, the right operand shall not beifrerror if the left operand denotes the
value false. In a simple-expression of the form A or_else B, the right-operand shall not be in error if the

Hoolean-expression = expression .

an-expression shall be an expression that denotes a value of Boolean-type!

6.8.3.4|Set operators

The types of operands and results for set operations shall be as shown in table 5.

Table 5 — Set operations

Operator Operation Type of operands Type of result
+ Set union €))] Same as the operands
Set difference €)) Same as the operands
* Set intersection ¢)) Same as the operands
>< Set symmetric difference (1) Same as the operands
1) The same unpacked-canonical-set-of-T-type or
packed-canonical-set-of-T-type (see 6.8.1)

Where x denotes a value of the ordinal-type T and u and v are operands of an unpacked-canonical-set-of-
T-type or a packed-canonical-set-of-T-type, it shall be true for all x that
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— x is a member of the value u+v if and only if it is a member of the value of u or a member of the
value of v;

— X is a member of the value u—v if and only if it is a member of the value of u and not a member of
the value of v;

— x is a member of the value u*v if and only if it is a member of the value of u and a member of the
value of v;

— x is a member of the value u >< v if and only if it is a member of the value of u and not a member
of the value of v or is a member of the value of v and not a member of the value of u.

618.3.5 Relational operators

The types of operands and results for relational operations shall be as shown in table 6.

Table 6 — Relational operations
Operator Type of operands Type of result
= <> Any simple-type, pointer-type, string-type, Boolean-type
unpacked-canonical-set-of-T-type
or packed-canonical-set-of-T-type

< > Any.string-type or any simple-type Boolean-type
except’complex-type
<= >= Any string-type, Boolean-type

unpacked-canonical-set-of-T-type,
packed-canonical=set-of-T-type,

or any simple-type‘except complex-type
in Left operand: any ordinal-type T Boolean-type
right operand: the unpacked:canonical-set-of-T-type
or packed-canonical-set-of-T-type

The operands of =, <>, <, >, >=, and <= shall be of compatible types, or they shall be of thg same
unmpacked-canonical-set-of-T-type or packed-canonical-set-of-T-type, or one operand shall be of repl-type

d the other shall be of integer-type, or one operand shall be of complex-type and the other shall b¢ either
of real-type or of integer-type.

€ operators =, <>, <, and > shall stand for equal to, not equal to, less thanjand greater than, respegtively.

Except when applied to sets, the operators <= and >= shall stand for less than‘or equal to and greatpr than
on equal to, respectively. Where u and v denote operands of a set-type, u <= v shall denote the in¢lusion
of uin v and u >= v shall denote the inclusion of v in u.

NPTE — 1 Since the Boolean-type is an ordinal-type with false less than true, then if p and q are operdnds of Bpolean-
type, p = q denotes their equivalence and p <= q means p implies g.

When the relational-operators =, <>, <, >, <=, and >= are used to compare operands of compatible string-
types (see 6.4.5), they shall denote the lexicographic relations defined below. This lexicographic ordering
shall impose a total ordering on values of a string-type.

Let s1 and s2 be two values of compatible string-types where the length of s1 is less than or equal to the
length of s2, let n1 be the length of s1, and let n2 be the length of s2; then

s1 =s2 iff (foralliin[1..n1]: s1[i] = s2[i])
and (for all i in [n1+1..n2]: ' ' = s2[i])

s1 < s2 iff (there exists pin [1..n1]:
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(for all i in [1..p-1]: s1[i] = s2[i})
and s1[p] < s2[p] )
or
((for all iin [1..n1]: s1[i] = s2[i] )
and ( there exists p in [n1+1..n2]:
(for alliin [n1+1..p-1}: ' * = s2]i])
and "' < s2[p)]))

The definitions of operations >, <>, <=, and >= are derived from the definitions of = and <.

The definitions of the relational operators for the length of s1 greater than the length of s2 are derived from
the definitions of the operators for the length of s1 less than or equal to the length of s2.

When j(a)rrlnparing a char-type value with a string-type value, the char-type value shall be treated as a vahle
of the danofical-string-type with length 1 and with the component-value equal to the char-type value.

NOTES
2 For comparison of valdes of compatible char-types or string-types, the relational-operators effectively extend the
shorter Yalue with trailing Spaces to the length of the longer value.

3 Stringftype ordering is defiriéd/in, terms of the char-type ordering, in turn defined in table 6.

The opgrator in shall yield the vélue true if the value of the operand of ordinal-type is a member of the
value df the set-type; otherwise, it shall yield the value false.

6.8.3.6(String operator

The types of operands and results for the string operator shall be as shown in table 7.

Table 7 — String.operation
Operator | Operation Type of operands Type of result
+ String Char-type or the Canonical-string-type
concatenation | canonical-string-type;

Where|a and b denote operands possessing the char-type or the canonicalsstring-type, a + b shall dendte
a valu¢ of the canonical-string-type whose length shall be equal to the sum)of the length of a and the
length of b. The value of the components of a + b in order of increasing inde€x shall be the values of the
compopents of a in order of increasing index or the char-type value of a, followed by the values of the
compohents of b in order of increasing index or the char-type value of b.

6.8.4 Schema-discriminants

chema-discriminant = ( variable-access | constant-access ) ‘." discriminant-specifier
| schema-discriminant-identifier .

discriminant-specifier = discriminant-identifier .

If a schema-discriminant closest-contains a variable-access or constant-access, the variable-access or constant-
access shall possess a type produced from a schema with a tuple, and the schema-discriminant shall
possess the type possessed by, and denote the value corresponding to, the discriminant-identifier of the
discriminant-specifier of the schema-discriminant according to the tuple. If a schema-discriminant closest-
contains a schema-discriminant-identifier, the schema-discriminant shall possess the type possessed by, and
denote the value denoted by, the schema-discriminant-identifier. The occurrence of the variable-access or
constant-access shall constitute the defining-point of each of the discriminant-identifiers that is a formal
discriminant of the schema for the region that is the discriminant-specifier of the schema-discriminant.
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Examples:

ShowScreen.height
ShowScreen.width
MyVector.vlength

6.8.5 Function-designators

A function-designator shall specify the activation of the block of the function-block of the function (see
6.2.3.2 j)) denoted by the function-name of the function-designator and shall yield the value of the result
of the activation upon completion of the algorithm of the activation; it shall be an error if the result is
undefined upon completion of the algorithm.

N{
do

If
be
sh
re!

DTE — When a function activation is terminated by a goto-statement (see 6.9.2.4), the algorithm of the ac
es not complete (see 6.2.3.2 a)), and thus there is no error if the result of the activation is undefined.

bound to their ¢orresponding formal-parameters defined in the function-declaration. The correspo
all be established by the positions of the parameters in the lists of actual-parameters and formal-par
pectively. The number of actual-parameters shall be equal to the number of formal-parameter:

the functiomhas any formal-parameters, the function-designator shall contain actual-parameters thf:nshall

livation

dence
eters,
5. The

tation-

types of the actual-parameters shall correspond to the types of the formal-parameters as specified by
6.f.3. The order of evaluation;, accessing, and binding of the actual-parameters shall be implemen
dgpendent.
function-designator = functign-name [ actual-parameter-list ] .
actual-parameter-list = ‘(” actual-parameter { °,” actual-parameter } ‘)’
actual-parameter = expression | variable-access
| procedure-name | fametion-name .
Examples:
sqrt (a)
GCD (147, k)
sin(x + y)
eof (f)
ord(fT)
6.8.6 Function-accesses

.8.6.1 General

function-access, according to whether it is an entire-function-access, a component-furiction-acce
string- function -access, shall denote the value of the result of an activation a component of th

S, or a
value

or subsmng-funcnon-access of the function-access, or of the indexed-function-access or record-function-
access of the component-function-access of the function-access.
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| substring-function-access .

function-access

component-function-access = indexed-function-access
| record-function-access .
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An entire-function-access shall denote the value of the result of the activation of the block of the function
denoted by the function-name of the function-designator of the entire-function-access.

NOTE — A function-access is not equivalent to a variable-access. For example, a function-access may not be used
as an actual variable parameter or as the record-variable in a with-statement.

6.8.6.2 Indexed-function-accesses

An indexed-function-access shall denote a component of the value of a function-access possessing an
array-type or a string-type.

| string-function ‘[’ index-expression ‘]’

array-function = function-access .

sfring-function .= function-access .

An array-function shall be a function-access possessing an array-type. A string-function shall be a functioI
access possessing a string-type. The string-function of an indexed-function-access shall be a functio
access possessing a variable-string-type.

NOTE - Function-accesses possessing/d fixed-string-type are indexed using array-type properties.

For an prray-function in an indexed-function-access closest-containing a single index-expression, the valye
of the ipdex-expression shall be assignment-compatible with the index-type of the array-type possessed Hy
the arrgy-function.

For a string-function in an indexed-function-accessy the index-expression of the indexed-function-acce$s
shall ppssess the integer-type, and it shall be an errorfif the value of the index-expression is not in the

value df the index-expression by the mapping of the type possessed by the array-function (see 6.4.3.2) or

ay-function or string-function s itself an indexed-function-access; amabbreviation shall be permitted.
In the abbreviated form, a single comma shall replace the sequence ] [ that occurs in the full form. The
abbrevjated form and the full form shall be equivalent.

—
-

The orfler of evaluation both of the index-expressions of, and of the array-function or,string-function ¢
an indgxed-functioni-access shall be implementation-dependent.

6.8.6.3| Record-function-accesses

A record-function-access shall denote that component of the value of the rccord function of the recor|
function-acce ee 6.4.34 eCTfie e
access. A record-funcuon shall be a function-access possessing a record-type

The occurrence of a record-function in a record-function-access shall constitute the defining-point of the
field-identifiers associated with components of the record-type possessed by the record-function for the
region that is the field-specifier of the record-function-access.

record-function-access = record-function .’ field-specifier .

record-function = function-access .

It shall be an error to denote a component of a variant, unless the variant is active.
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6.8.6.4 Function-identified-variables

A function-identified-variable shall denote the variable identified by the value of the pointer-func

tion of

the function-identified-variable. A pointer-function shall be a function-access possessing a pointer-type.

function-identified-variable = pointer-function ‘1’
pointer-function = function-access .

It shall be an error if the pointer-function of a function-identified-variable denotes the nil-value.

6.8

substring-function-access = string-function ‘[* index-expression ‘..” index-expression ‘]’

¢ index-expressions in a substring-function-access shall possess the integer-type. It shall be an errdr if the

vdlue of an index-expression in a substring-function-access is less than one or greater than the lengtt
vdlue of the string-funetion of the substring-function-access or if the value of the first index-expre:
greater than the value of the second index-expression. The length of the string-type value of the su
fupction-access shall be equal to one plus the value of the second index-expression minus the valud

t index-expression. The components of the value of the substring-function-access shall be, in o
infreasing index, the contiguous components of the value of the string-function from the compons
cqrresponds to the value of the first index-expression through the component that corresponds to thq
of| the second index-expression.

aqgeess shall be implementation-dependent.

6.8.7 Structured-value-constructors

6.8.7.1 General

of the
sion is
tring-
of the
Fder of
nt that
value

e order of evaluation both of the index-expressions of, and of the string-function of, a substring-fufiction-

type shall be a type that is permissible as the component-type of a file-type (see 6.4.3.6). The ofder of

evaluation of the component-values contained by a structured-value-constrdetor shall be implemen
dependent.

structured-value-constructor = array-type-name array-value
| record-type-name record-value
| set-type-name set-value .

component-value = expression | array-value | record-value .

Alstructured-value-constructor shall denote a value of the type of the structured-value—constructoLThat

tion-

ecord-

type-name, or set-type—name of the structured-value—constructor The type of an array-value, a record-

value, or a set-value of either a structured-value-constructor or a component-value shall be the type

of the

structured-value-constructor or the component-value, respectively. The value denoted by an expression in
a component-value shall be assignment-compatible with the type of the component-value. The structure

of a value possessing a structured-type shall be the structure of the structured-type.

6.8.7.2 Array-values

The type of an array-value shall be an array-type, and the array-value shall denote a value of that type.
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array-value = ‘[’ [ array-value-element { ;" array-value-element } [ ¢’ ] ]
[ array-value-completer [ ;> ] 1°1 .

array-value-element = case-constant-list ‘" component-value .

array-value-completer = ‘otherwise’ component-value .

The type of a component-value of either an array-value-element or an array-value-completer of an array-
value shall be the component-type of the array-type of the array-value.

The values denoted by the case-ranges of the case-constant-lists of the array-value-elements of an array-
value s he distinct and shall belong to the set of values determined by the index-type of the array-type
possesged-by the array-value. Every component of an array-value shall be a value, as specified by one pf
the following two statements.

a) The component mapped to by each value denoted by a case-range of a case-constant-list of an array-
Yalue-element of the array-value shall be the value denoted by the component-value of the array-
Yalue-element!

b) Any component not mapped to by a value denoted by a case-range of a case-constant-list of an

ay-value-element of/the array-value shall be the value denoted by the component-value of tr:
an-valuc-completer of the array-value. If there is at least one such component, there shall be
ay-value-completer in the array-value.

NOTE {— Consequently, every component of the array-value must be specified.

6.8.7.3| Record-values

The type of a record-value shall be a record-type, and: the record-value shall denote a value of that type

ecord-value = ‘[’ field-list-value ‘]’ .
eld-list-value = [ ( fixed-part-value [ °;’ variant-part-yalue ] | variant-part-value )[ ;" 1] .
xed-part-value = field-value { ;" field-value } .

eld-value = field-identifier { ‘,’ field-identifier } ‘' componént-value .

bariant-part-value = ‘case’ [ tag-field-identifier *:" ]
constant-tag-value ‘of” ‘[” field-list-value ‘]’ .

onstant-tag-value = constant-expression .

ag-field-identifier = field-identifier .

recorditype of the record-value as field-identifiers associated with the components of the record-value for
each r¢gion that is a field-identifier closest-contained by the record-value. The component associated’wijth
each field-identifier in a field-value shall be the value denoted by the component-value of that field-value.
The type of the component-value of a field-value shall be the type of each of the components that are
components of the record-type of the record-value closest-containing the field-value and that are associated
with the field-identifiers of the field-value.

The odcurrence of a record-value shall constitute the defining-point of each of the field-identifiers of Te

NOTE — 1 Consequently, all field-identifiers in a field-value must have been declared to have the same type.

Each field-identifier in a field-value of a fixed-part-value of a field-list-value that corresponds to a field-list
shall denote a field of the field-list. The field-list-value of a record-value shall correspond to the field-list
of the record-type possessed by the record-value. The fixed-part-value or variant-part-value of a field-
list-value shall correspond to the fixed-part or variant-part, respectively, of the field-list corresponding to

79


https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2

ISO/IEC 10206 : 1991 (E)

the field-list-value. The constant-expression of a constant-tag-value of a variant-part-value shall denote a
value belonging to the set of values determined by the variant-type of the variant-part corresponding to the
variant-part-value. The field-list-value of a variant-part-value shall correspond to the field-list of the variant
corresponding to the value of the constant-expression of the constant-tag-value of the variant-part-value; the
selector component of the variant-part-value shall be a value that is associated with that variant. A tag-field-
identifier in a variant-part-value shall be the field-identifier associated with the selector of the variant-part
corresponding to the variant-part-value; the component of the variant-part-value associated with the field-
identifier shall be the selector of the variant-part and shall be the value denoted by the constant-tag-value of
the variant-part-value. The field-identifier, if any, associated with the selector of a variant-part shall have
an applied occurrence in the tag-field-identifier of each variant-part-value corresponding to the variant-part.

d 48506 th-g-eomponent
a field-identifier closest-contained py the

of].the. field-list shall have exactly one applied occurrence as
figld-list:value.

NOTE — 2'Cofisequently, every component of the record-value, including each active variant, must be specified as a
alue. Also, a field-identifier cannot be specified more than once in a record-value.

6.8.7.4 Set-values

The type of a set-value shall be a set-type, and the set-value shall denote a value of that type.

set-value = set-constructor, .

The value of the set-constructor of a Sét-value shall be assignment-compatible with the type of the set}value.

6.8.8 Constant-accesses

6.8.8.1 General

NOTE — Neither a constant-access nor a constant-access-Cofiponent is necessarily a constant. For exampld, given
thg following declarations

t = array [1..3] of integer;
copst

c=t[l:1; 2:2; 3:3];

valr

i: integer;

anfl the following code segment

fof 1 := 1 to 3 do
Writeln(c{i]);

th¢ constant-access, c[i], denotes a different value for each iteration of the loop.

A constant-access-component shall denote a component or a substring of a value.
constant-access = constant-access-component |constant-name .

= indexed-constant
| field-designated-constant
| substring-constant .

constant-access-component

The value and type of a constant-access shall be the value and type, respectively, either of the constant-
name of the constant-access or of the indexed-constant, field-designated-constant, or substring-constant of
the constant-access-component.

80


https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2

ISO/IEC 10206 : 1991 (E)

6.8.8.2 Indexed-constants

An indexed-constant shall denote a component of a value possessing an array-type or a string-type.

indexed-constant = array-constant ‘[’ index-expression { °‘,” index-expression } ‘]’
| string-constant ‘[’ index-expression ‘]’

array-constant = constant-access .

string-constant = constant-access .

An array- constant shall be a constant-access possessmg an array type A string-constant shall be a constant-

possessinga vanable-stnng type.

NOTE - Coristant-accesses possessing a fixed-string-type are indexed using array-type properties.

For an array-constantjn an indexed-constant closest-containing a single index-expression (see 6.5.3.2), th
value of the index-expression of the indexed-constant shall be assignment-compatible with the index-ty
of the afray-type of the array-constant.

For a string-constant in an indexed-constant, the index-expression of the indexed-constant shall possess tH
integeritype, and it shall be an error.if the value of the index-expression is not in the index-domain of th
value of the string-constant.

o

The cofnponent denoted by the indexed-constant shall be the component that corresponds to the value

If the array-constant is itself an indexed-constant{-an abbreviation shall be permitted. In the abbreviat
form, a|single comma shall replace the sequence ] [ thatoccurs in the full form. The abbreviated form
the fulllform shall be equivalent.

The order of evaluation of the index-expressions of an indexed-constant shall be implementation-depende

Examples:
UrjitVector[limit]
BllankCard[1]

6.8.8.3|Field-designated-constants

A fieldidesignated-constant either shall denote that component of the value denoted-by the record-constant

of the field-designated-constant associated (see 6.4.3.4) with the field-identifier of thé field-specifier (s
6.5.3.3) of the field-designated-constant or shall denote the value denoted by the constant-field-identifi
(see 6.9.3.10) of the field-designated-constant.

d

~
28

The ocgurrence of a record-constant in a field-designated-constant shall constitute the defining-pointof t:[e

field-identifiers associated with components of the record-type possessed by the record-constant, for
region that is the field-specifier of the field-designated-constant.

field-designated-constant = record-constant ‘.’ field-specifier
| constant-field-identifier .

record-constant = constant-access .
A record-constant shall be a constant-access possessing a record-type.

It shall be an error to denote a component of a variant, unless the variant is active.

Examples:
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origin.r
origin.theta
unit.theta

6.8.8.4 Substring-constants

A

substring-constant shall denote a value of the canonical-string-type.

substring-constant = string-constant ‘[* index-expression ‘..” index-expression ‘]’

The 1ndex expressnons ina substrmg -constant shall possess the mteger-type It shall be an error if the value

fis

»v

The order of evaluationof the index-expressions of a substring-constant shall be implementation-dep

9.1 General

ftatement at the outermost level of nesting of the block.

mponents of the value of the string-constant from the component that corresponds to the valug
st index-expression through the component that corresponds to the value of the second index-expie

kample:
hex_string[14..16]

9 Statements

atements shall denote algorithmic actions and-§hall be executable.

DTE — 1 A statement may be prefixed by a label.

label, if any, of a statement S shall be designated as prefixing S. The label shall be permitted to g
poto-statement G (see 6.9.2.4) if and only if any of the following three conditions is satisfied.

a) S contains G.
b) S is a statement of a statement-sequence containing G.

¢) S is a statement of the statement-sequence of the compound-statementof the statement-part of
containing G.

statement = [ label “ ] ( simple-statement | structured-statement ) .

DTE — 2 A goto-statement within a block may refer to a label in an enclosing block, provided that the-label

pndent.

ccur in

h block

prefixes

6.9.2 Simple-statements

6.9.2.1 General

A simple-statement shall be a statement not containing a statement. An empty-statement shall contain no
symbol and shall denote no action.

simple-statement = empty-statement | assignment-statement
| procedure-statement | goto-statement .

empty-statement =
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6.9.2.2 Assignment-statements

An assignment-statement shall attribute the value of the expression of the assignment-statement to the
variable that is denoted by the variable-access of the assignment-statement or that is the result of the
activation of the function denoted by the function-identifier of the assignment-statement. The value shall
be assignment-compatible with the type of the variable denoted by the variable-access, or the underlying-
type (see 6.4.2.5) of the type of the variable that is the result of the activation. The function-block associated
(see 6.7.2) with the function-identifier of an assignment-statement shall contain the assignment-statement.

assignment-statement = ( variable-access | function-identifier ) ‘=" expression .

The vafiable-access sttt establisira Teferencetothevarmabteduring the-executromof the-assignment-
statemefit{ The order of establishing the reference to the variable and evaluating the expression shall be
implementation-dependent.

Examples:

x =y + 2

p := (1 <= 1), and (i < 100)

i := sqr(k) -—Ey* j)

huel := [blue, succic)]

pll.mother := true

full name := last_name '+ ', ' + first_name + ' ' + middle_initial
+ ., "% mpister {'Grant, Ulysses S., Mr.’}

6.9.2.3|Procedure-statements

A procedure-statement shall specify the activation of the/block of the procedure-block of the procedufe
(see 6.2.3.2 i)) denoted by the procedure-name of the proCedure-statement. If the procedure has afy
formal{parameters, the procedure-statement shall contain an actual-parameter-list, which is the list pf
actual-parameters that shall be bound to their corresponding formal-parameters defined in the procedurg-
declargtion. The correspondence shall be established by the positionscof the parameters in the lists pf
actual-parameters and formal-parameters, respectively. The number of aefual-parameters shall be equal fo
the number of formal-parameters. The types of the actual-parameters shall Cofrespond to the types of the
formal{parameters as specified by 6.7.3.

The ordler of evaluation, accessing, and binding of the actual-parameters shall be implementation-dependent.

denote] the required procedure readlIn; the procedure-name in a procedure-statement containinga readsjr-
paramgter-list shall denote the required procedure readstr; the procedure-name in a procedure-statement
contairling a write-parameter-list shall denote the required procedure write; the procedure-name in a procedlure-
statement containing a writeln-parameter-list shall denote the required procedure writeln; the procedure-
name in a procedure-statement containing a writestr-parameter-list shall denote the required procedure
writestr.

procedure-statement = procedure-name ( [ actual-parameter-list ]
| read-parameter-list | readln-parameter-list | readstr-parameter-list
| write-parameter-list | writeln-parameter-list | writestr-parameter-list) .

Examples:

PrepareForAppending (£)
halt
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6.9.2.4 Goto-statements

A goto-statement shall indicate that further processing is to continue at the program-point denoted by the
label in the goto-statement and shall cause the termination of all activations except

a) the activation containing the program-point;

b) any activation containing the activation-point of an activation required by exceptions a) or b) not to
be terminated; and

¢) each of the activations that comprise the activation of the program-block (see 6.2.3.6).

goto-statement = ‘goto’ label .

It Lhall be a dynamic-violation if the commencement of the activation containing the program-pojnt has
ngt completed (see 6.2.3.8).

6.9.3 Structuned-statements

6.9.3.1 General

structured-statement, = compound-statement | conditional-statement
| repetitive-statement | with-statement .

statement-sequence = sfatement { °;’ statement } .

THe execution of a statement-sequefice shall specify the execution of the statements of the stat¢ment-
sequence in textual order, except as modified by execution of a goto-statement.

6.9.3.2 Compound-statements

A pompound-statement shall specify execution of the'Statement-sequence of the compound-statemet.

compound-statement = ‘begin’ statement-sequence end’ .
Example
begin z := x; x :=y; y := z end

6.9.3.3 Conditional-statements

conditional-statement = if-statement | case-statement .

6.9.3.4 If-statements
if-statement = ‘if” Boolean-expression ‘then’ statement [ else-part ] .

else-part = ‘else’ statement .

If the Boolean-expression of the if-statement yields the value true, the statement of the if-statement shall
be executed. If the Boolean-expression yields the value false, the statement of the if-statement shall not be
executed, and the statement of the else-part, if any, shall be executed.

An if-statement without an else-part shall not be immediately followed by the token else.

NOTE — An else-part is thus paired with the nearest preceding otherwise unpaired then.

Examples:
if x < 1.5 then z := x + y else z := 1.5
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if pl <> nil then pl := plf.father

if j = 0 then
if i = 0 then writeln(’indefinite’)
else writeln(’infinite’)

else writeln( i / j)

6.9.3.5 Case-statements

The case-index of a case-statement and each case-constant closest-contained by the case-constant-list of a
case-list-element of the case-statement shall all possess the same ordinal-type; no value shall be denoted
by more than one case-range closest-contained by the case-constant-list of any case-list-clements of tije
case-stgtément. On execution of the case-statement, the case-index shall be evaluated. If a case-range
closest{containéd by a case-constant-list of a case-list-element of the case-statement denotes that value, the
statemdnt of the/case-list-element shall be executed; otherwise, if a case-statement-completer occurs in the
case-stgtement, the-statement-sequence of the case-statement-completer shall be executed; otherwise, fit
shall b¢ a dynamic-violation.

NOTE +- Case-constants are-not'the same as statement labels.

dase-statement = ‘case’ case-index ‘of’

( case-listéelement { °;’ case-list-element }

[ [ ¢ ]caserstatement-completer ] | case-statement-completer )
[ 5 1%%nd .

dase-index = expression .
dase-list-element = case-constant-list ‘:’ stat€ment .

dase-statement-completer = ‘otherwise’ statement-sequence .

Examples:
1) ¢ase operator of
plus: i:=1i+ 3;
minus: 1 :=1i - 3;
times: i :=1i * j;
divvy: case j of
-maxint..-1, 1l..maxint: i := i div j;

0 : begin

writeln(’'divide by zero!’);

halt;

end
otherwise i := 0; writeln(’ See 6.4.2.2a).')
end

| end

2) if limit >= 0

then
case i of
-maxint.. (-limit-1): writeln(’too small’);
-limit..limit: writeln(’ just right’);
(limit+1) . .maxint: writeln(’too big’)
end
else

writeln(’limit is less than 0');
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6.9.3.6 Repetitive-statements

Repetitive-statements shall specify that certain statements are to be executed repeatedly.

repetitive-statement = repeat-statement | while-statement | for-statement .

6.9.3.7 Repeat-statements
repeat-statement = ‘repeat’ statement-sequence ‘until’ Boolean-expression .

The statement sequence of the repeat-statement shall be repeatedly executed except as modified by the

ateme ; aljie true
on completlon of the statement-sequence The statement—sequence shall be executed at least once, because
the Boolean-expression is evaluated after execution of the statement-sequence.

Example:

repeat

k := i“mod j;
i:=3;

j =k

until j = 0

6.9.3.8 While-statements

while-statement = ‘while’ Boolean-expression ‘do’ statement .

THe while-statement
while b do body
shall be equivalent to

begin

if b then
repeat
body
until not (b)
end

Examples:
while i > 0 do
begin if odd(i) then z := z * x;
i :=1 div 2;
X = sqr(x)
end

while not eof (£) do
begin process(fl); get (f)
end
6.9.3.9 For-statements
6.9.3.9.1 General

The for-statement shall specify that the statement of the for-statement is to be repeatedly executed while a
progression of values is attributed to a variable denoted by the control-variable of the for-statement.
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for-statement = ‘for’ control-variable iteration-clause ‘do’ statement .
control-variable = entire-variable .

iteration-clause = sequence-iteration | set-member-iteration .

The control-variable shall be an entire-variable whose identifier is declared in a variable-declaration-part
of the block closest-containing the for-statement. The control-variable shall possess an ordinal-type and
shall be nonbindable. After a for-statement is executed, other than being left by a goto-statement, the
control-variable shall be undefined. Neither a for-statement nor any procedure-and-function-declaration-
part of the block that closest-contains a for-statement shall contain a statement threatening (see 6.9.4) a
variabl : enrot : i e he con ~ far.ctateme

6.9.3.92 Sequence-iteration
sequence-itération = ‘:=’ initial-value ( ‘to’ | ‘downto’ ) final-value .
ipitial-value =-expression .

flnal-value = expréssion .

tial-value and the final-value of a sequence-iteration of an iteration-clause of a for-statement shgll

and the for-statement

for v := e1 downto e2 do body

shall be equivalent to
begin
temp1 = el;
temp2 = e2;
if temp1 >= temp2 then
begin
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v = temp1;

body;

while v <> temp2 do
begin
Vv = pred(v);
body
end

end

end

where temp1 and temp2 denote auxiliary variables that the program does not otherwise contain, and that
possess the range-type of the type possessed by the variable v
Examples:

for i := 2 to 63 do
if al[i] > max then max := a[i]

for i := 1 to 10 do
for j := 1 to 10 do
begin
x :=0;
for k := 1 to 10 do
X = x + ml[i k] * m2(k,j];
m[i,j] := x
end

for i :=1 to 10 do
for j:=1toi-1do
m[i] [j] := 0.0

for ¢ := blue downto red do
qf(c)

6.93.9.3 Set-member-iteration
set-member-iteration, =- ‘in’ set-expression .

set-expression ,=._expression .

Th¢ set-expression of a set-member-iteration of an iteration-clause of a for-statement shall possefs an
unpacked-canotiical-set-of-T-type or a packed-canonical-set-of-T-type. The type of the control-vafiable
of the forsstatement shall be compatible with T. The set-expression shall be evaluated prior to th¢ first
execution,if any, of the statement of the for-statement. Each value, if any, that is a member of the value of
thejset<expression shall be assignment-compatible with the type possessed by the control-variable. Fofeach
member of the value of the set-expression, the value that is the member shall be attributed to the control-
variable, and then the statement of the for-statement shall be executed. The order in which members of the
value of the set-expression are selected shall be implementation-dependent.

Examples:
1) for ¢ in huel do q(c)

2) for status in DeviceStatus do
case status of
Busy:

{ respond to Busy };
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ParityError:
{ respond to ParityError };
OutOfPaper:
{ respond to OutOfPaper };
LineBreak:
{ respond to LineBreak }
end

6.9.3.10 With-statements

Coarithn? : : 3 ) +

ISO/IEC 10206 : 1991 (E)

wiith-list = with-element { ‘,” with-element } .
wlith-element = variable-access | constant-access .
field-designator-identifier = identifier .

pnstant-field-identifier = identifier .

[«

s¢hema-discriminant-identifier = identifier .

A with{statement shall specify the execution of the statement of the with-statement. The constant-access
or varigble-access of a with-element shall possess either a type produced,from a schema or a record-typg.
The ocgurrence of a variable-access or constant-access, that possésses a record-type, in the only wit
element in the with-list of a with-statement shall constitute the defining-point of each of the field-identifiefs
associated with components of the record-type as a field-designator-identifier or constant-field-identifi

designator-identifier or constant-field-identifier shall denote that component, either of the variable denot
by the yariable-access or of the value denoted by the*constant-access, respectively, that is associated wi

the field-identifier by the record-type.

An ocdurrence of a variable-access or constant-access, that possesses a type produced from a schemja
with a ftuple, in the only with-element in‘the with-list of a with-statement shall constitute the defining-
point of each discriminant-identifier thatis a formal discriminant of the schema as a schema-discriminang-
identifipr for the region that is the statement of the with-statement; each applied occurrence of the schema-
discrimlinant-identifier shall possess the type possessed by the discriminant-identifier and shall denote the

value cprresponding to the discriminant-identifier according to the tuple.

The vatiable-access shall bé accessed or the value of the constant-access shall be determined before the
statemdnt of the with-statement is executed, and the access to the variable shall establish a reference to the

variablg during thé.entire execution of the statement of the with-statement.
The stdtement

with ytv2....vn do s

shall be equivalent to

with v1 do
with v2 do

withvndo s

Examples:

1) with Good_thru do
if month = 12
then begin
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month := 1;
year := year+l
end

else month := month+l;

{ has the same effect on the variable Good_thru as

if Good_thru.month = 12

then begin
Good_thru.month := 1;
Good_thru.year := Good_thru.year+l

2

~

3

~

NQ
di

=
d

6.9

A
sta|

emd
else Good_thru.month := Good_thru.month+1; }

with ShowScreen do
if (width = 80) and (height =
then { write full screen }
else { write line by line }

24)

with unit do
begin
X 1= r;
coordinate.theta := theta
end;

TE — Month and year in Example 1) are field-designator-identifiers, width and height in Example 2) are sd
friminant-identifiers, and r and theta in Example 3) are constant-field-identifiers.

.4 Threats

btatement S shall be designated as threaténing a variable-access V if one or more of the foll
ements is true.

a) S is an assignment-statementand V is in S.

b) S contains V in an actual-parameter that is an actual variable parameter corresponding to a f
variable parameter that is not protected (see 6.7.3.1).

¢) S is a procedur¢-Statement that specifies the activation of one of the required procedures
readIn, or readstr, and V is either in an actual-parameter of an actual-parameter-list of S g
read-parameier-list, a readln-parameter-list, or a readstr-parameter-list of S, respectively.

d) S is a(procedure-statement that specifies activation of the required procedure writestr, and \
thestring-variable accessed by the activation.

hema-

bwing

prmal

read,
T in a

/1S in

is the

e).S/is a procedure-statement that specifies activation of the required procedure new, and V

90

variable-access p (see 6.7.5.3).

f) S is a procedure-statement that specifies activation of the required procedure GetTimeStamp, and

V is the variable-access t (see 6.7.5.8).

g) S is a for-statement and V denotes the control-variable of S.

h) V is in an array-variable, record-variabie, or string-variable, and S is threatening a variable-access

closest-containing V.

1) S is a with-statement, V is in a with-element in the with-list of S, and S contains a statement
threatening a variable-access closest-containing a field-designator-identifier having V as a defining-
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point.

j) S is a procedure-statement that specifies the activation of the required procedure bind or unbind,
and V is the variable-access f (see 6.7.5.6).

NOTE — In 6.7.5.4, the execution of the required procedures pack and unpack is defined as equivalent to a series

of assignments of the components of the packed and unpacked arrays. These equivalent assignments are subject to a)
and i) above.

6.10 Input and output

6.10.1 I:he_nmd.u&r.mn
The syntax of the parameter list of read when applied to a textfile shall be

I

If the fi

The fo
therein

pre-assertions and post-assertions within the requirements of 6.7.5.2. Thepre-<assertion of read(f,v) shall

be the

each d¢note a value of the sequence-type defined by the structure of the)type denoted by text; if u = S({),
then lef t = S(); otherwise, let u.first = end-of-line; let w = fOT or-W(= fO.R first, where the decision as fo
which shall be implementation-dependent; and let r~s~t ~u = w_*fO.R.rest. The post-assertion of read(f,v)
shall be

(M =[f0.M) and (fL~f.R = f0.L~f0.R) and (f.R = t~u)and

(if £R | S() then (f] is totally-undefined) else (f] =f.R first)).

NOTES

1 The yariable-access is not a variable parameter. Consequently, it may be a variant-selector or a component of a

packedttructure, and the value of the buffersvariable need only be assignment-compatible with it.

2Thes
t~u repyx

a) For

remairjing execution of(the statement; vi,...,v, shall be variable-accesses, each of which shall possdss
a typelthat is the real-type, is a string-type, or is compatible with the char-type or with the integer-type.
For n>=2, the execution of read(f,v1,...,v,) shall be equivalent to

b¢

pad-parameter-list = ¢(’ [ file-variable ¢,” ] variable-access { °,” variable-access } /)* .

le-variable is omitted, the procedure shall be applied to the required textfile input, which shall be

implicilL.ly accessible (see 6.11.4.2) by the procedure-statement.

owing requirements of this subclause shall apply for the procedure read wher applied to a textfile;
f shall denote the textfile. The effects of applying read(f,v) to the textfile f shall be defined by

bre-assertion of get(f). Let t denote a sequence of components having the char-type; lett, s, and/u

quence 1 represents the initial.spaces and end-of-lines skipped during reading; s represents the quantity re4d;
esents text remaining to be ready’and t represents the largest prefix of t~u that does not contain an end-of-life.

n>=1, read(f,vy,...,¥,) shall access the textfile and establish a reference to that textfile for the

gin readiff,v;); read(ff,v,,...,v,) end

where |ff. denotes the referenced textfile.

b) If v

is a variable-access possessing the char-type (or subrange thereof), the execution of read(f,v) shall

be equivalent to

be

gin v := ff]; get(ff) end

where ff denotes the referenced textfile.

NOTE — 3 To satisfy the post-assertions of get and of read(f,v) requires r = S( ) and length(s) = 1.

c)Ifv

is a variable-access possessing the integer-type (or subrange thereof), read(f,v) shall satisfy the

following requirements. No component of s shall equal end-of-line. The components of r, if any, shall
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each, and (s ~t ~u).first shall not, equal either the char-type value space or end-of-line. Either s shall be
empty or s shall, and s ~S((t~u).first) shall not, form a signed-integer according to the syntax of 6.1.7. It
shall be an error if s is empty. The value of the signed-integer thus formed shall be assignment-compatible
with the type possessed by v and shall be attributed to v.

NOTE — 4 The sequence 1 represents any spaces and end-of-lines to be skipped, and the sequence s represents the
signed-integer to be read.

d) If v is a variable-access possessing the real-type, read(f,v) shall satisfy the following requirements. No
component of s shall equal end-of-line. The components of 1, if any, shall each, and (s ~t ~u).first shall not,
equal either the char-type value space or end-of-line. Either s shall be empty ors shall and s ~S((t~u) first)

nujy

e)

req
ex
fix|

folllowed by zero or more spaces. If ¢ exceeds length(s~t), length(t)Shall equal O; otherwise, len

shi

N

f)

(&
vaj

of fs, in order. If ¢ exceeds length(s~t), length(t)'shall equal O; otherwise, length(s) shall equal c.

N(

6.1
Th

RdadlIn shall only'\be applied to textfiles. If the file-variable or the entire readln-parameter-list is or

thg
6.]

Rd

oted by the number thus formed shall be atmbuted to the vanable V.

TE — 5 The sequence r represents any spaces and end-of-lines to be skipped, and the sequence S'téprese]
nber to be read.

[f v is a variable-access possessing a fixed-string-type of capacity ¢, read(f,v) shall satisfy the foll
uirements. Length(r) shall equal 0, no component of s shall equal end-pf-line, and the rem
ecution of the statement shall cause a value to be attributed to v. That valu¢ shall be the value
bd-string-type whose components in order of increasing index consist.of'the components of s, in

11 equal c.

TE — 6 If eoln(f) is initially true, then no characters are read, and'the value of each componentof v is a sj
[f v is a variabie-access possessing a variable-string-type of capacity c, read(f,v) shall satis
aining execution of the statement shall cause_a’value to be attributed to v. That value shall

ue of the variable-string-type whose components in order of increasing index consist of the comp

PTE — 7 If eoln(f) is initially true, then no characters are read, and the value of v is the null-string.

0.2 The procedure readin
e syntax of the parameter list of readIn shall be

readln-parametef-1ist = [ ‘(’ ( file-variable | variable-access ) { ‘, variable-access } )’

1.4.2) by the procedure-statement.

adin(f~1,...,v,) shall access the textfile and establish a reference to that textfile for the rem

procedure’shall be applied to the required textfile input, which shall be implicitly accessible

e value

nts the

bwing
hining
of the
order,

gth(s)

ace.

fy the

foJ:owing requirements. Length(r) shall equal 0, no~component of s shall equal end-of-line, and the

be the
nents

] .

hitted,
(see

hining

€X

bcution of the statement. The execution of the statement shall be equivalent to

begin read(ff,vi,...,v,); readin(ff) end

where ff denotes the referenced textfile.

ReadIn(f) shall access the textfile and establish a reference to that textfile for the remaining execution of
the statement. The execution of the statement shall be equivalent to

begin while not eolin(ff) do get(ff); get(ff) end

where ff denotes the referenced textfile.

NOTES
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1 The effect of readln is to place the current file position just past the end of the current line in the textfile. Unless
this is the end-of-file position, the current file position is therefore at the start of the next line.

2 Because the definition of readln makes use of get, the implementation-defined aspects of the post-assertion of get
also apply (see 6.7.5.2).

6.10.3 The procedure write

The syntax of the parameter list of write when applied to a textfile shall be

If the f}lc—variable is omitted, the procedure shall be applied to the required textfile output,\which shafll
p

be im

shall bg

For n>3

executi

be

where 1

Write(f]
charact

be|

where 1
shall bg

remain

NOTE A

assertio

6.10.3.

A writy

2]

wri

wWrite-parameter = expression [ ‘:’ expression [ ‘.’ expression ] ] .

I Write-parameters

-parameter,shall have one of the following forms

ptalWidth.:-FracDigits
: TotalWidth

icitly accessible (see 6.11.4.2) by the procedure-statement. When write is applied(to a textfile f, it
an error if f is undefined or f.M = Inspection (se¢ 6.4.3.6).

1, write(f,p1,....p) shall access the textfile and establish a reference to that textfile for the remaining
bn of the statement. For n>=2, the execution of the statement shall be equivalent to

jin write(ff,p1); write(ff,p2,...,pa) end
f denotes the referenced textfile.

.p), where f denotes a textfile and p is a write-parameter;.shall write a sequence of zero or mofe
ers on the textfile f; for each character ¢ in the sequence,‘the equivalent of

hin ff] := c; put(ff) end

f denotes the referenced textfile, shall be applied.to the textfile f. The sequence of characters writt¢n
b a representation of the value of the first €xpression in the write-parameter p, as specified in the
er of this subclause.

— Because the definition of write(includes the use of put, the implementation-defined aspects of the pogt-
h of put also apply (see 6.7.5.2).

®© © O©

where ¢ shall be an expression whose value is to be written on the file f and shall be of integer-type, real-
type, char-type, Boolean-type, or a string-type, and where TotalWidth and FracDigits shall be expressions
of integer-type whose values shall be designated the field-width parameters. The value of TotalWidth shall
be greater than or equal to zero; it shall be an error if the value is less than zero. The value of FracDigits
shall be greater than or equal to zero; it shall be an error if the value is less than zero.

Write(f,e) shall be equivalent to the form write(f,e : TotalWidth), using a default value for TotalWidth
that depends on the type of e; for integer-type, real-type, and Boolean-type, the default values shall be
implementation-defined.

Write(f ¢ : TotalWidth : FracDigits) shall be applicable only if e is of real-type (see 6.10.3.4.2).
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6.10.3.2 Char-type

If e is of char-type, the default value of TotalWidth shall be one. The representation written on the file f
shall be

if TotalWidth > 0,
(TotalWidth — 1) spaces, the character value of e;

if TotalWidth=0,
no characters.

6.10.3.3 Integer-type

If g is of integer-type, the decimal representation of the value of e shall be written on the file\f) Asqume a
fupction

function IntegerSize ( x : integer ) : integer ;
{ returns the number of digits, z, such that
10 pow (z—1) < abs(x) < 10 pow z }

anfl let IntDigits be the positive integer defined by

ife=0
then IntDigits := 1
else IntDigits := IntegerSize(e);

then the representation shall consist of

a)| if TotalWidth >= IntDigits + 1:

(TotalWidth — IntDigits — 1) spaces,

the sign character: *-' if e < 0, otherwise a space,

IntDigits digit-characters of the decimal representation of abs(e).

b)| if TotalWidth < IntDigits + 1:
if @ < 0 the sign character ‘-,
IntDigits digit-characters of the decimal representation of abs(e).

6.10.3.4 Real-type

If g is of real-type, a decimal representation of the value of e, rounded to the specified number of sigrfificant
figures or decimal places, shall be written on the file f.

6.10.3.4.1-The floating-point representation

Write(f,e : TotalWidth) shall cause a floating-point representation of the value of e to be written. Alssume
functions

function RealSize (y : real) : integer ;
{ Returns the value, z, such that 10.0 pow (z—1) <= abs(y) < 10.0 pow z }

function Truncate ( y : real ; DecPlaces : integer ) : real ;
{ Returns the value of y after truncation to DecPlaces decimal places }

let ExpDigits be an implementation-defined value representing the number of digit-characters written in
an exponent;

let ActWidth be the positive integer defined by
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if TotalWidth >= ExpDigits + 6
then ActWidth := TotalWidth
else ActWidth := ExpDigits + 6;

and let the non-negative number eWritten, the positive integer DecPlaces, and the integer ExpValue be
defined by

DecPlaces := ActWidth — ExpDigits — 5;
ife=0.0
then begin eWritten := 0.0; ExpValue := 0 end
else
’\len
eWritten := abs(e);
ExpValue := RealSize ( eWritten ) — 1;
eWritten := eWritten / 10.0 pow ExpValue;
eWritten := eWritten + 0.5 * 10.0 pow(—DecPlaces);
if eWritten >= 10.0
then
begin
eWritten := eWritten / 10.0;
ExpValue := ExpValue + 1
end;
eWritten := Truncate ( eWritten, DecPlaces )
pnd;

then the floating-point representation of the value of e shall<onsist of

the sign character
(*-'if (e < 0.0) and (eWritten > 0.0), otherwise acspace ),
the leading digit-character of the decimal representation of eWritten,
the character ‘',
the next DecPlaces digit-characters of the decimal representation of
eWritten,
n implementation-defined exponent character
(either ‘e’ or 'E’),
the sign of ExpValue
(‘- if ExpValue < 0, etherwise '+'),
the ExpDigits digit-characters of the decimal representation of
ExpValue (withleading zeros if the value requires them).

6.1(.3.4.2 The-fixed-point representation

Wrife(f,e : TotalWidth : FracDigits) shall cause a fixed-point representation of the value of e to be wrjtten.
Assume the functions RealSize and Ttuncate described in 6.10.3.3.1;

let eWritten be the non-negative number defined by

ife=0.0

then eWritten := 0.0

else

begin
eWritten := abs(e);
eWritten := eWritten + 0.5 * 10.0 pow(—FracDigits);
eWritten := Truncate ( eWritten, FracDigits )

end;
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let

if

IntDigits be the positive integer defined by

eWritten < 1

then IntDigits := 1
else IntDigits := RealSize ( eWritten );

and let MinNumChars be the positive integer defined by

MinNumChars := IntDigits + FracDigits + 1;

f (e < 0.0) and (eWritten > 0.0)
then MinNumChars := MinNumChars + 1; {*—' required}

then the fixed-point representation of the value of e shall consist of

TotalWidth >= MinNumChars,

(TotalWidth — MinNumChars) spaces,

he character ' if (e < 0.0) and (eWritten > 0.0),

he first IntDigits digit-characters of the decimal representation of
the value of eWritten,

he character ',

he next FracDigits digit-characters of the decimal representation of
the value of eWritten.

NQTE — At Jeast MinNumChars characters are written. If TotalWidth is¢less than this value, no initial spad
wriften.

6.10.3.5 Boolean-type

If g is of Boolean-type, a representation of the word true.or the word false (as appropriate to the valug
shall be written on the file f. This shall be equivalent'to writing the appropriate character-string *Tr|

'F,
of
6.1

If
rep

f

—

—

se’ (see 6.10.3.6), where the case of each letteris implementation-defined, with a field-width paraj
[otal Width.

).3.6 String-types

he value of e is a string-typ€ value with a length of n, the default value of TotalWidth shall be nl
resentation shall consist of

TotalWidth > n,

TotalWidth — n) spaces,

n>o0,

the first through n-th characters of the value of e in that order.
1 <= TotalWidth <= n,

he first:through TotalWidth-th characters in that order.
TotalWidth = 0,

€S are

of e)
e’ or
meter

The

Re-characters
eters:

6.10.4 The procedure writeln

The syntax of the parameter list of writeln shall be

writeln-parameter-list = [ ‘(" ( file-variable | write-parameter ) { ‘,” write-parameter } ‘)’

].

Weriteln shall only be applied to textfiles. If the file-variable or the writeln-parameter-list is omitted, the
procedure shall be applied to the required textfile output, which shall be implicitly accessible (see 6.11.4.2)
by the procedure-statement.
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Writeln(f,ps,...,p») shall access the textfile and establish a reference to that textfile for the remaining
execution of the statement. The execution of the statement shall be equivalent to

begin write(ff,py,...,pn); Wwriteln(ff) end

where ff denotes the referenced textfile.

Writeln shall be defined by a pre-assertion and a post-assertion using the notation of 6.7.5.2.

pre-assertion: (fO is not undefined) and (f0.M = Generation) and (fO.R = S()).

post-assertion: (f.L = (f0.L~S(end-of-line))) and (fT is totally-undefined) and (fR = S( )) and (fM =
Generation), where S(end-of-line) is the sequence consisting solely of the end-of-line component

NOTE + Writeln(f) terminates the partial line, if any, that is being generated. By the conventions of 6.7.5.2 it is §
error if the pre-assertion is not true prior to writeln(f).

6.10.5 The procedure page

It shall

of pagd(f). If the actual-parameter-list is omitted, the procedure shall(be applied to the required textfi

output
an imp
page if

if f.L.1gst is not the end-of-line component (see 6.4.3.6), and’shall cause the buffer-variable f]to becom
totally-undefined. The effect of inspecting a textfile toowhich the page procedure was applied durir
generatiion shall be implementation-dependent.

6.11 Modules

6.11.1 Module-declarations

=

defined in 6.4.3.6.

module-heading\= ‘module’ identifier [ interface-directive ]

be an error if the pre-assertion required for writeln(f) (see 6.10.4) does ot hold prior to the activatid

which shall be implicitly accessible (see 6.11.4.2) by the procedure-statement. Page(f) shall caug
ementation-defined effect on the textfile f, such that subsequent text written to f will be on a ne
the textfile is printed on a suitable device, shall performian implicit writeln(f) if f.L is not empty an

hodule-declaration =Smodule-heading [ “;” module-block ]
|~ module-identification ;" module-block .

[ ¢C module-parameter-list ¢)> ] °;’
interface-specification-part
import-part

{ constant-definition-part

[Type-definition-part

| variable-declaration-part

| procedure-and-function-heading-part }
‘end’ .

module-parameter-list = identifier-list .

procedure-and-function-heading-part = ( procedure-heading | function-heading ) ;" .

module-identification = ‘module’ module-identifier implementation-directive .

module-identifier = identifier .

97


https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2

ISO/IEC 10206 : 1991 (E)

module-block = import-part
{ constant-definition-part
| type-definition-part
| variable-declaration-part
| procedure-and-function-declaration-part }
[ initialization-part ]

PPN P,

r & - PRV |
| nnaiization-pari |
‘end’ .

initialization-part = ‘to’ ‘begin’ ‘do’ statement ;’ .

naliZzation-pdart = 10 "end” 'do” Stalement -

currence of an identifier in the module-heading of a module-declaration shall constitute its-definjng-
poin{ as a module-identifier for each region that is either the identifier of a module-heading contained by

— 1 The module-identifier has meaning only in places where a module-identifier is eitherdefined or referenced.
A module-identifier does not otherwise affect the program.

The ¢ccurrence of a module-block in a module-declaration that contains a module-heading shall assodiate
that module-block with that module-heading. The occurrence of a modulesblock in a module-declaration
that gontains a module-identification shall associate that module-blocKwith the module-heading contaiping
the defining-point of the module-identifier of that module-identification. There shall be exactly one module-
block associated with a module-heading. A module-block together,with its associated module-heading shall
constitute a module, and each shall be said to be associated with' that module.

An interface-directive shall occur in a module-heading‘of_a’ module-declaration if and only if a modple-
block does not occur in the module-declaration.

Each|identifier having a defining-point as a module-identifier in a module-heading of a module-declaration
contgining the interface-directive interface shall’have exactly one of its applied occurrences in a modple-
identjfication of a module-declaration containing the implementation-directive implementation. These ftwo
module-declarations shall both be program-components of the program-block (see 6.13).

For any two distinct modules A and.B’such that A supplies B and B supplies A, neither the module-block
of A|nor the module-block of B\shall contain an initialization-part; neither module-block shall contajn a
finalization-part; and an expression contained by the module-heading of either A or B shall be nonvarying

2 Thi can happen;dor example, when the module-heading of A exports an interface that is imported by the module-
block} but not‘the/module-heading, of B; and the module-heading of B exports an interface that is imported by| the
modufle-heading or module-block of A.

3 Moglules,may directly or indirectly supply each other. For example, if A supplies B and B supplies C and C supplies
A, therrmoTreof thethree Todutes TarT trave arm inmitatizaton-part or @ finatizaton-part, and any discriminant-values
and subrange-bounds in their module-headings must be nonvarying.

The identifiers contained by the module-parameter-list of a module-heading shall have distinct spellings,
and for each such identifier there shall be a defining-point as a variable-identifier with the same spelling
for the region that is the module-heading. If the spelling is neither input nor output, the variable-identifier
either shall be local to the module or shall be an imported variable-identifier that is a module-parameter.
If the spelling is input or output, the occurrence of the identifier contained by the module-parameter-list
shall constitute a defining-point for the region that is the module-heading as a variable-identifier denoting
the required textfile input or output, respectively. If the variable-identifier is local to the module or has
the spelling input or output, both the variable-identifier and any variable it denotes shall be designated a
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module-parameter. The binding of a variable that is a module-parameter to entities external to the program
shall be implementation-defined.

NOTES
4 The external representation of external entities bound to module-parameters is not defined by this International
Standard.

5 Furthermore, two different modules may specify that two different variables whose variable-identifiers have the same
spelling are to be bound to external entities — this International Standard does not specify whether such variables are
to be bound to the same external entity or to different external entities.

6 Variables that are module-parameters are not necessarily bound when the module is activated.

6.11.2 Export-part

An expprt-part shall introduce an identifier to denote an interface. An export-list shall introdace one ¢r
more constituent-identifiers.

interface-specification-part = ‘export’ export-part ‘;’ { export-part ;" } .

export-part = identifier ‘=" ‘(’ export-list ‘)’ .

(¢

kport-list = ( export-clause | export-range ) { °,” ( export-clause (| export-range ) } .
export-clause = exportable-name | export-renaming-clause .
Iport—rcnaming-clause = exportable-name ‘=>’ identifier~,

portable-name constant-name

| type-name

| schema-name

| [ ‘protected’ ] variable-name
| procedure-name

| function-name .

gxport-range = first-constant-name.*=” last-constant-name .
first-constant-name = constamnt-name .
last-constant-name = constant-name .

donstituent-identifier, = identifier .

interface-identifier' = identifier .

The ocpurrence. of an identifier in an export-part shall constitute its defining-point as an interface-identifier
for each regionthat is either the identifier of an export-part contained by the program-block or the interfac
identiflerof an import-specification contained by the program-block.

L4y

The occurrence of an exportable-name in an export-clause shall constitute the defining-pointof the identifier

of the constant-identifier, type-identifier, schema-identifier, variable-identifier, procedure-identifier, or function-
identifier contained by the exportable-name as a constituent-identifier for the region that is the interface
denoted by the identifier of the export-part that contains the export-clause. The occurrence of an identifier

in an export-renaming-clause of an export-clause shall constitute the defining-point of that identifier as a
constituent-identifier for the region that is the interface denoted by the identifier of the export-part that
contains the export-clause.

A constituent-identifier so defined shall denote: the value denoted by the constant-name; the type, bindability,
and initial state denoted by the type-name; the schema denoted by the schema-name; the variable denoted
by the variable-name; the procedure denoted by the procedure-name; or the function denoted by the
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function-name; that is contained by the export-clause. That constituent-identifier shall be designated
protected (see 6.5.1) if the export-clause contains either protected or a protected variable-identifier. The
type possessed by a protected constituent-identifier shall be protectable. The constituent-identifier shall
be designated a module-parameter if and only if the export-clause contains a variable-identifier that is a
module-parameter. If the constituent-identifier denotes a value, it shall be designated a principal identifier
(see 6.4.2.3) of that value if the constant-identifier contained by the export-clause is a principal identifier
of the value and the export-clause does not contain an export-renaming-clause.

NOTE — 1 A principal identifier of a value is exported as a principal identifier only if it is not renamed. Renaming a
principal identifier exports a new identifier for the value, but the new identifier is not a principal identifier.

: he ] e-shall-denote
alues of the same type, whxch shall be an enumerated type, these values and type shall be des1gna d the
ledst-value, greatest-value, and type of the export-range, respectively. The least-value shall nopéxcepd the
grgatest-value.

For each value of the type of an export range not smaller than the least-value of the expert-range apd not
larger than the greatest-value of the export-range

a) the export-range shall be within the scope of a defining-point of an idertifier that is a pripcipal
identifier of the value;

b) the occurrence of the export-range shall constitute the defining-point of that identifier as a constituent-
identifier for the region that is the interface denoted by the idéntifier of the export-part that coptains
the export-range; and

¢) the constituent-identifier so defined shall denote that\value and shall be designated a pripcipal
identifier of that value.

NQTES

2 Qnly the identifiers specified in an export-list are exported. In particular, the constant-identifiers of an enumerated-
type are not exported by exporting the type-identifier.

3 Although the field-identifiers of a record-type\cannot be exported, they are available in any block that can agcess a
able, constant, or function result possessing the record-type.

lthough the discriminant-identifiers-of a schema cannot be exported, they are available in any block that can faccess
iable or constant possessing atype produced from the schema.

otected variable-names excépted, a constant-name, type-name, schema-name, variable-name, procedure-name, or
function-name that is passéd-through an interface by a constituent-identifier behaves the same as a constant{name,
-name, schema-name,.variable-name, procedure-name, or function-name that does not pass through an intgrface.

6 An export-range sérves to export only the principal identifiers of the values within the specified range; it is essentially
a shorthand notationfor listing the principal identifiers for each value. The names that are specified in the export-range
serye only to denote the least and greatest values and are not themselves exported unless they happen to be the principal
ideptifiers of-those values.

The r€quired interface-identifiers and required constituent-identifiers shall be as specified in 6.11.4.2.

6.11.3 Import-specifications

An import-specification shall introduce an identifier to denote an interface and zero or more identifiers,
each of which shall be designated imported.

import-specification = interface-identifier [ access-qualifier ] [ import-qualifier ] .
access-qualifier = ‘qualified’ .

import-qualifier = [ selective-import-option ] ‘(’ import-list ‘)’
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selective-import-option = ‘only’ .

import-list = import-clause { °,” import-clause } .
import-clause = constituent-identifier | import-renaming-clause .
import-renaming-clause = constituent-identifier ‘=>" identifier .
imported-interface-identifier = identifier .

Each imported identifier shall be said to correspond to a constituent-identifier of the interface.

For each-constituent~ g 32
interfacp-identifier of an import-specification

a) the occurrence of that interface-identifier shall constitute the defining-point of that constituent-
identifier for each region that is a constituent-identifier contained by the import-specification.

b) for each applied occurrence of the constituent-identifier in an import-clause contained by the impor
specification, a distinct imported identifier shall be introduced with the import-clause as its defining
int and with the spelling of the constituent-identifier. If that constituent-identifier is a principgl
identifier of a value, the imported identifier shall be designated a principaldeéntifier of that value.

¢) for each applied occurrence of the constituent-identifier in an importérenaming-clause of an import
clause contained by the import-specification, a distinct imported identifier shall be introduced with
the import-clause as its defining-point and with the spelling of the-identifier of the import-renaming
clause.

d) if the import-specification does not contain a selective-import-option, then for each constituenf
i%emiﬁer that does not have an applied occurrence éontained by the import-specification, a distingt

ilported identifier shall be introduced with the import-specification as its defining-point and with
the spelling of the constituent-identifier. If that’constituent-identifier is a principal identifier of
vialue, the imported identifier shall be designated a principal identifier of that value.

[

NOTE + 1 A principal identifier of a value is,imiported as a principal identifier only if it is not renamed. Renamirg
a principal identifier imports a new identifier for the value, but the new identifier is not a principal identifier.

An imported identifier corresponding’to a constituent-identifier shall be: a constant-identifier that denotgs
the valjie; a type-identifier that denotes the type, bindability, and initial state; a schema-identifier that
denotey the schema; a variablé-identifier that denotes the variable; a procedure-identifier that denotgs
the procedure; or a funtipn-identifier that denotes the function; denoted by the constituent-identifidr.
An imported variable-identifier corresponding to a protected constituent-identifier shall be designat
protected. Animperted variable-identifier shall be designated a module-parameter if and only if it correspqnds
to a constituent-identifier that is a module-parameter.

The ocfurrence of an interface-identifier in an import-specification shall constitute the defining-point ¢f
the identifier of the interface-identifier as an imported-interface-identifier for the region that is the block,
module-heading, or module-block closest-containing the import-specification. Each imported identifier in
the set of imported identifiers determined by the import-specification shall be said to be associated with
that imported-interface-identifier.

Each defining-point of an imported identifier occurring within an import-specification shall be for the region
that is the import-specification, and, if an access-qualifier does not occur in the import-specification, also for
the region that is the module-heading, module-block, or block closest-containing the import-specification.

NOTE — 2 If the access-qualifier qualified does occur in the import-specification, then imported identifiers can only
be referred to within the module-heading, module-block, or containing block by their full name, which includes the
interface-identifier.
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6.11.4 Required interfaces

6.11.4.1 General

The required interface-identifiers and constituent-identifiers shall be defined as follows.

6.11.4.2 StandardInput and StandardOutput

The required interface-identifier StandardInput shall denote the required interface composed of the required
constituent-identifier input. The constituent-identifier shall denote the required textfile input.

The required interface-identifier StandardOutput shall denote the required interface composed of the

1eq

Th
af]

Th

uired constituent-identifier output. The constituent-identifier shall denote the required textfile.o

e required textfile input or output shall be designated implicitly accessible by a procedure‘statent
inction-designator if and only if one or more of the following five conditions is true.

a) The procedure-statement or function-designator is contained by a block, module‘hieading, or m
block closest-containing an applied occurrence of the required identifier StandardInput or Stan
respectively.

b) The procedure-statement or function-designator is contained by a_module-block, and the m
heading associated with the module-block contains an applied gecurrence of the required ide
StandardInput or StandardOutput, respectively.

¢) The procedure-statement or function-designator is containgd by the main-program-declaration,
contains a program-parameter-list containing the identifier input or output, respectively.

d) The procedure-statement or function-designator is-contained by a module-heading or its asso

output, respectively.

parameter-list containing the identifier'input or output, respectively.

e activation of the program-block of:a. program containing a block or module-block in which the r

texttfile input is implicitly accessibleshall cause the post-assertions of reset to hold prior to the first

to

the textfile or its associated-buffer-variable. The effect of the application of the required procq

reset, rewrite, or extend to the-textfile shall be implementation-defined.

Th|
te.
fir

prq

6.1

itput.

ent or

bdule-
dardOutput,

bdule-
ntifier

which

Ciated

module-block, and the module-parameter-list ofthe module-heading contains the identifier input or

e) The block is contained by a module-block, and the associated module-heading contains a m¢dule-

uired
ccess
fdures

file output is implicitly accessible shall cause the post-assertions of rewrite to hold prior
L access to the‘textfile or its associated buffer-variable. The effect of the application of the r
icedures resét, rewrite, or extend to the textfile shall be implementation-defined.

1.5 Example of a module

e activation of the program-block of a program containing a block or module-block in which the r:[uired

o the
uired

module RandomUniform —interface;

{ RandomUniform provides the pseudo-random number generator based on the
one designed by Wichmann and Hill, as described in their note ‘Building
a Random-Number Generator’, Byte, March 1987, pp.127-128

}
export
RandomUniform = (random, setseed, getseed, seedtype,
seedmin, seedmax, seedinit);
const

pl = 30269; ml = 171;
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p2 = 30307; m2 = 172;
p3 = 30323; m3 = 170;

type
seedtype = record
sl: 1..pl1-1;
s2: 1..p2-1;
s3: 1..p3-1
end;
const

seedmin = seedtypel[sl,s2,s3:1];
seedmax = seedtype([sl:pl-1; s2:p2-1; s3:p3-1];

:1991 (E)

spedinit = seedtype(sl:1; s2:10000; s3:3000];

profedure
sptseed (s:seedtype);
profedure

getseed (var s:seedtype);
funEtion

random: real;

end. | { of RandomUniform heading }
modulp RandomUniform implementation;

{ An fimplementation of RandomUniform that assumes
maxjint >= largestof (pl,p2,p3) (= 30323)
}

varj
seed: seedtype value seedinit;

procedure setseed;
begin

xl,x2,x3: integer;

P Lcal,
begin
with seed do
begin
{ first generator }
x1 := ml*(sl mod 177) - 2*(sl div 177);
if x1<0 then x1 := xl+pl;
{ second generator }
x2 := m2*(s2 mod 176) - 35*(s2 div 176);
if x2<0 then x2 := x2+p2;
{ third generator }
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x3 := m3*(s3 mod 178) - 63*(s3 div 178);
if x3<0 then x3 := x3+p3;
{ form new seed and function result }
seed := seedtype([sl:xl; s2:x2; s3:x3];
temp := sl/pl + s2/p2 + s3/p3;:
random := temp-trunc (temp)
end
end; { of random }

end. { of RandomUniform block }

{ alternative implementation of RandomUniform that assumes
axint >= largestof((pl-1)*ml, (p2-1)*m2, (p3-1)*m3) (= 5212632)
By using larger integers, this will run faster on many machines

moazle RandomUniform implementation;

}

var
seed: seedtype value seedinit;

procedure setseed;

flunction random;

var
temp: real;
begin
with seed do
begin

{ form new seed‘}

sl := (ml*sl)) mod pl; { first generator }
s2 := (m2Xs2) mod p2; { second generator }
s3 :=m3*s3) mod p3; { third generator }
{ form’ function result }

temp := sl/pl + s2/p2 + s3/p3;

random := temp-trunc (temp)

—errd
end; { of random }

end. { of RandomUniform block }
6.11.6 Examples of program-components that are module-declarations

NOTE — 1 Each of examples 2 to 5 depends on one or more of examples 1 to 4 that precede it.

Example 1:
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module ml;
{ ml exports one interface named il, containing two values named low and high.
The variable null is not exported. ml has a minimal module-block.}

export il = (low,high);

const low = 0; high = 1;

var null: record end;

end { ¢f module-heading for ml | ;

end { ¢f module-block for ml } .

Exampl¢ 2:

module [m2;

{ m2 exports two interfaces named i2 and j2. i2 contains a type called t; 32
contaims the two values (still named low and high) imported from ml through
interface il. m2 also has a minimal module-block.}

expott
i2[= (t); { define i2 to have t as its only‘constituent-identifiers. }
j2|= (low,high); { re-export low and high-in j2. They are

imported through interfdce il. }

import
i1l { import all constituent-identifiers of il }

type|t = low..high;
end { pf module-heading for @m2°} ;

end { pf module-block for\m2 } .

Example 3:

module| m3;

{ m3 exports—one—interface—containing—a—function—atype—and—two—values— The——
function-heading is declared in the module-heading, and the function-block is
declared in the module-block. }

export
i3 = (£, i2.f_range, il.low=>f low, il.high=>f high);
{ Export constituent-identifiers f, f range, f_low, and
f high. }

import
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il qualified; { Import all constituent-identifiers from il. Within this
module they are named il.low and il.high. }
i2 qualified only (t=>f range);
{ Import only t through i2. Within this
module it is named i2.f range. }

function f(x: integer): i2.f range;
end { of module-heading for m3 } ;

function £;

Hegin
if x < il.low then f := il.low
else if x > il.high then f := il.high
else f := x

nd { £} ;

@

end { of module-block for m3 } .

Exdgmple 4:

module m4 interface;
{ m4 exports two interfaces named enq and deq:_ ‘enq contains a
prdcedure named enqueue. deq contains a procedure called dequeue, a

function called empty, and a type called range. The module-block is given
sefarately in example 5.}

gxport enq = (enqueue); deq = (dequeue,empty, range);
import i3 only (f_range =>_range);

{ Import only f_range thiough i3. Within m4 it is named
range. }

o]

rocedure enqueue(8: 'range);
rocedure dequeue(var e: range);
unction empty: Boolean;

Hh 'O

end { of module-heading for m4 } .

Examptes:

module m4 implementation;

{ This is the module-block of m4. Note that any other program-components could
be placed between examples 4 and 5. All identifiers and interfaces that are
visible in the module-heading 4 are also visible here. }

type
aqp = | qnode;
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qnode = record next: gp; c: range end;

var
oldest: qp value nil; { initialize queue to empty }
newest: qp;

function empty;
begin empty := (oldest = nil) end { empty } :

procedure enqueue;
begin
if empty then
begin new(newest); oldest := newest end
else
begin new(newest].next); newest := newest(.next end;
ngwestl.c := e
end [{ enqueue } ;

progedure dequeue;
var p: qp;

begin

if empty then halt;

e|:= oldest].c; p := oldest;

if oldest = newest then oldest := nil

else oldest := oldestl.next;

dispose (p)

end|{ dequeue } ;

end {|of module-block for m4 } .

NOTE {- 2 Each of examples 7 to 9 depends on one or more of examples 6 to 8 that precede it.

Examplle 6:

module generic_sort( interface;

export genetic sort = (do_the sort,max_sort_index,
protected current_pass => number_ of passes,
protected swap_occurred during sort);

{ v et Pda - Jyyiv d ;'_- _;C- C::‘ o OWD

{ caller of the sort procedure to determine the status of the sort }
{ --- they are marked as protected so that the caller is not }
{ allowed write access }
{ current_pass is renamed to number_of passes as it is exported }

type max_sort_index = 1..maxint;

procedure do_the_sort (element_count : max_sort_index;
function greater(el,e2 : max_sort_index) :Boolean;
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procedure swap(el,e2 : max_sort_index) );

var current_pass : 0..maxint value 0;
swap_occurred_during_sort : Boolean value false;

end.

Example 7:

module generic_sort implementation;
procedure do_the_sort;

var swap_occurred_this_pass : Boolean;
n : max_sort_index;
begin
current_pass := 0;
swap_occurred_during sort := false;
repeat
swap_occurred_this_pass := false;
current_pass := current_pass + 1;
for n := 1 to element_count - 1 do
if greater(n,n + 1) then begin
swap(n,n + 1);
swap_occurred this_pass := true;
end;
swap_occurred_during_sort :=swap_occurred_during sort or
swap_occurred’this pass;

until not swap_occurred_this pass;
end;

end.

Example 8:

module employee sort interface;

export employee_sort = (sort_by name, sort_by clock_number,employee list);

import generic_sort;

type
employee = record
last_name, first_name : string(30);
clock_number : 1..maxint;
end;

employee_list (num_employees : max_sort_index) =
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array [1..num_employees] of employee;

procedure sort_by name (employees : employee_list;
var something done : Boolean);

procedure sort_by clock_number (employees : employee list;
var something done : Boolean);

end.

Example 9:

module|employee_sort implementation;
progedure sort_by name;
procedure swap_employees(el,e2 : max_sort_index);
var temp : employee;
begin
temp := employees[el];
employees[e2] := employees[el];

employees[el] := temp;
ehd;

Hh

inction name_is_greater(el,e2 : max,sort_index);

begin
name_is greater := (employe€sfel].last_name > employees[e2].last_name)
or ( (employees[ell-last_name = employees[e2].last_name) and
(employees[el}.first_name > employees[e2].first_name));
end;

begin { sort_by name\}

do_the_sort (employees.num_employees,name_is_greater, swap_employees );
something done’ := swap_occurred_during_sort;

end; { sort_by-name }

procedure sort_by clock number;

o o . -l )
procedure—swap_employeestele2——max—sort—index)

var temp : employee;

begin
temp := employees[el];
employees[e2] := employees[el];
employees[el] := temp;

end;
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function clock_is_greater(el,e2 : max_sort_index);

begin
clock_is_greater := employees[el].clock_number >
employees[e2] .clock_number;
end;

begin { sort_by_ clock_number }
do_the_sort (employees.num_employees,clock_is_greater, swap_employees ) ;
something_done := swap_occurred_during_sort;

end; { sort_by clock_number }

enfl.

Example 10:

moflule event_recording ;

export event_recording = (record_event);

{ This procedure allows recording of user-specified events to }
{ a log file. The event to be recorded iS'specified as a }
{ string, and a time stamp is added automatically. }
procedure record_event (event_to_record :\string);

endl;

var
logfile : bindable text;
logbind : BindingType;

prpcedure record_event;

var stamp : TimeStanp;

begin

GetTimeStamp{stamp) ;

writeln(logfile, 'event ’,event_to_record,’ occurred on ',
date(stamp),’ at ’,time(stamp));

end;

{ this module needs an initialization section to open the log file }

{ and a termination section to close it }
to begin do
begin

logbind := Binding(logfile);
logbind.name := 'logfile’;
bind(logfile, logbind) ;
rewrite (logfile);
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record event {’event-module initialization’);
end;

to end do
begin
record_event (' event-module termination’);
unbind (logfile) ;
end;

end.

6.11.7 Example of exporting a range of enumerated-type values

modulg line parameters interface;

export

line_states = (line_state, onhook..permanent_sequence,
first_state, last_state, initial_state);

{ ’onhook..permanent_sequence’ exports each value name
defined in the type definition. }

type

line_state = (onhook, offhook, tone_applied,
ringing applied, two_way talk, out_ofiservice,
permanent_sequence) ;

const

first_state = onhook;

last_state = permanent_sequence;
initial_state = out_of (service;

end.
modulp line_interfaces interface;

expprt

standard_liné.interface = (first_state..last_state,
first(state, last_state, initial_state, set_state,
current_state);

{ '#£irst_state..last_state’ exports ’onhook’ through
'permanent_sequence’, but not ’first_state’ and

"last state’; ’'first state, last state’ exports
'first_state’ and ’last_state’. }

import
line_states;

procedure set_state(new_state: line_state);

function current_state: line_state;

end.
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6.12 Main-program-declarations
main-program-declaration = program-heading ;" main-program-block .
program-heading = ‘program’ identifier [ ‘(’ program-parameter-list ¢)’ ] .
program-parameter-list = identifier-list .

main-program-block = block .

The identifiers contained by the program-parameter-list of a program-heading of a main- -program-declaration
shall have dlS[lIlC[ spellmgs and for each such 1dem1ﬁer there shall be a defining- pomt as a variable-

H L 18 C 3 PoTa aln-
program- declaratlon If the spellmg is nexther input nor output, the varlable-ldcntlﬁer eitheryshall be
locl to the block or shall be an imported variable-identifier that is a module-parameter. If thé Spelllng is
inppt or output, the occurrence of the identifier contained by the program- parameter-list shall constifute a
defining-point for the region that is the block of the main-program-block as a variable-identifier denjoting
the [required textfile input or output, respectively. If the variable-identifier is local"to’the block dr has
the [spelling input or output, both the variable-identifier and any variable it denotés shall be desigpated
a program-parameter. The binding of a variable that is a program-parameter ‘to) entities external fo the
program shall be implementation-defined.

NOTES

1 The external representation of such external entities is not defined by thi§ International Standard.
2 Vgriables that are program-parameters are not necessarily bound wiherithe program is activated.

3 Sge 6.11.4.2 regarding reset, rewrite, and extend for the required textfiles input and output.

Examples:
1) program copy (£, q);
var £, g : file of real;
begin
reset (f) ;
rewrite(g);
while not eof(f) do
begin
gl := £1;
get (f);
put (g)
end
end.

2) program’copytext (input, output);
{This program copies the characters and line structure of the
textfile input to the textfile output.}

var ch nha»’-

begin
while not eof do
begin
while not eoln do
begin
read(ch);
write (ch)
end;
readln;
writeln
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end
end.

program t6p6p3p4 (output);

var globalone, globaltwo : integer;

procedure dummy;

begin
writeln(’fail4’)

end { of dummy };

procedure p (procedure f(procedure ff; procedure gg); procedure g);
var localtop : integer;

procedure r;
begin {r}
if globalone =1
then begin
if (globaltwo <> 2) or (localtop <> 1)
then writeln(’faill’)
end
else if globalone = 2
then begin
if (globaltwo <> 2) or (localtop.X> 2)
then writeln(’fail2’)
else writeln(’'pass’)
end
else writeln(’fail3’);
globalone := globalone + 1
end { of r };

begin { of p }
globaltwo := globaltwo +[L;
localtop := globaltwo;
if globaltwo =1
then p(f, r)
else f(g, r)
end { of p};

procedure‘g—{procedure f; procedure q);
begin

f;

g

ermd { of q},

begin { of tépép3pd }
globalone := 1;
globaltwo := 0;
p(q, dummy)

end. { of t6pép3pd }

program clear_my_screens;

type
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positive = 1..maxint;

graphic_screen(max_rows,max_cols,bits_per pixel : positive) =
packed array [0..max_rows-1,0..max _cols-1] of
set of 0..bits_per pixel-1 ;

var

medium res_mono : graphic screen(512,512,1);

highres _mono : graphic_screen(1024,1024,1);

lowres_color : graphic_screen(256,256,3); { 8 colors }

super_highres_technicolor : graphic_screen(4096,4096,16);
{ 65536 colors }

procedure clear_screen(var scr : graphic_screen);

var m,n : 0 .. maxint - 1;

begin

for n := 0 to scr.max_rows - 1 do
for m := 0 to scr.max cols - 1 do

scrin,m] := [];
end;

begin { main program }
clear_screen(medium_res_mono);
clear_screen(highres_mono) ;
clear_screen(lowres_color);
clear_screen(super_highres.technicolor) ;
end. { main program }

G.13 Programs
program = program-block .

program-block =" program-component { program-component } .

program-component = main-program-declaration ‘.” | module-declaration ‘.’

o~

program-block shall contain exactly one main-program-declaration.

A processor should be able to accept the program-components of the program-block separately.

NOTES

1 This International Standard constrains the order of program-components of a conforming program only by the partial
ordering defined by 6.2.2.9. A further restriction by a processor on the order of program-components can be justified
only by subclause 1.2 a).

2 This International Standard does not contain mechanisms for interfacing with other languages. If such a facility
is implemented as an extension, it is recommended that a processor enforce the requirements of Extended Pascal
pertaining to type compatibility. This facility could be provided in one of the following ways.
a) The use of module-parameters and program-parameters to denote variables, procedures, and other entities that
the processor can handle. This would require some extensions, e.g., that a procedure not contain a block if it is
a module-parameter or program-parameter.
b) The extension of import-specification for the same purpose.
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¢) The importation of a Pascal-compatible interface that has been created by an auxiliary processor.
d) The association of a module-heading with a construct in another language that the implementation has determined
to be equivalent to a module-block.
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Annex A

(Informative)

Collected syntax

A.1 Production rules

The nonterminal symbols number, pointer-type, program, simple-type, simple-type-name, special-symbol,
and structured-type are only referenced by the semantics and are not used in the right-hand side of any
production. The nonterminal symbol program is the start of the grammar. The subclause of definition
appears at the left of each production.

6.11.3 access-qualifier = ‘qualified’ .
6.4.8 actual-discriminant-part = (’ discriminant-value { ‘,” discriminant-value~}-%)" .

6.8.5 actual-parameter = expression | variable-access
| procedure-name | function-name .

6.8.5 actual-parameter-list = ‘(” actual-parameter { °,” actual-parameter } ‘)’ .
6.8.3.1 adding-operator = ‘+’ | ‘=" |‘><’ | ‘or’ | ‘or_else’ .
6.19 apostrophe-image =

6.8.8.2 array-constant = constant-access .

6.8.6.2 array-function = function-access .

6432 array-type = ‘array’ ‘[’ index-type {~%” index-type } ‘I’ ‘of’ component-type .
6.4.1 array-type-name = type-name .

6.8.7.2 array-value = ‘[’ [ array-valie-element { ;" array-value-element } [ ¢ ] ]
[ array-value-completer [ " 1 17 .

6.8.7.2 array-value-completér.= ‘otherwise’ component-value .

6.8.7.2 array-value-element = case-constant-list ‘:’ component-value .

6.5.3.2 array-variable = variable-access .

6.9.2.2 assignment-statement = ( variable-access | function-identifier ) “:=" expression .
6.4.3.5 base-type = ordinal-type .

6.2.1 block = import-part

{ label-declaration-part

| constant-definition-part

| type-definition-part

| variable-declaration-part

| procedure-and-function-declaration-part }
statement-part .

6.8.3.3 Boolean-expression = expression .
6.7.3.7.1 bound-identifier = identifier .
6.5.5 buffer-variable = file-variable ‘1’ .
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64.34  case-constant = constant-expression .

6.4.3.4 case-constant-list = case-range { °,’ case-range } .
6.9.3.5 case-index = expression .

6.9.3.5 case-list-element = case-constant-list ‘:” statement .
6434 case-range = case-constant [ ‘..” case-constant ] .
6.9.3.5 case-statement = ‘case’ case-index ‘of’

( case-list-element { *

| S PR |

;’ case-list-element }

T 1 €a85e-5t8 OMp 15€-5tatemen
[ ] ‘end .

6.9.3.5 case-statement-completer = ‘otherwise’ statement-sequence .

6.1.9 character-string = ‘" { string-element } <’ .

6.4.2.1 complex-type-name = type-name .

6.8.6.1 component-function-access = indexed-function-access
| record-function-access .

6.4.3.2 component-type = type-denoter .

6.8.7.1 component-value = expression | array-value | record<value .
6.5.3.1 component-variable = indexed-variable | field-designator .
6.9.3.2 compound-statement = ‘begin’ statement-sequence ‘end’ .
6.9.3.3 conditional-statement = if-statement | case-statement .

6.7.3.7,

—

conformant-array-form = packed-conformant-array-form
| unpacked-conformant-array-form .

6.7.3.7fl conformant-array-parameter-specification =
[ ‘protected’ ]( value-conformant-array-specification
| variable-conformant-array-specification ) .

6.8.8.1 constant-access _=-.\constant-access-component | constant-name .

= indexed-constant
| field-designated-constant
| substring-constant .

6.8.8.1 constant-acceéss*component

6.3.1 constant-definition = identifier ‘=" constant-expression .
6.2.1 constant-definition-part = ‘const’ constant-definition ‘;” { constant-definition ;" } .
6.8.2 constant-expression = expression .

6.9.3.10 constant-field-identifier = identifier .
6.3.1 constant-identifier = identifier .
6.3.1 constant-name = [ imported-interface-identifier " ] constant-identifier .

6.8.7.3 constant-tag-value = constant-expression .
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6.11.2 constituent-identifier = identifier .
6.9.3.9.1 control-variable = entire-variable .
6.1.1 digit = ‘0’ |“1” |2’ |3 |‘4> |‘5” |‘6" |7 |8 |9 .
6.1.7 digit-sequence = digit { digit } .

6.1.4 directive = letter { [ underscore ] ( letter |digit ) } .

6.4.7 discriminant-identifier = identifier .

6.8.4 discriminant-specifier = discriminant-identifier .

$.4.8 discriminant-value = expression .

$.4.8 discriminated-schema = schema-name actual-discriminant-part .
044 domain-type = type-name |schema-name .

b.9.3.4 else-part = ‘else’ statement .

h.9.2.1 empty-statement =

h.8.6.1 entire-function-access = function-designator .

h.5.2 entire-variable = variable-name .

b.4.2.3 enumerated-type = ‘(’ identifier-list ©)’ -

h.8.3.1 exponentiating-operator = “**’ | ‘pow’ .

h.11.2 export-clause = exportable-name | export-renaming-clause .

6.11.2 export-list = ( export-clause¢ | export-range )
{ ¢, ( export-clause |export-range ) } .

b.11.2 export-part = identifier ‘=" ‘(’ export-list )’ .
5.11.2 export-range = first-constant-name ‘.." last-constant-name .
H.11.2 export-renaming-clause = exportable-name ‘=>’ identifier .

H.11.2 exportable-name = constant-name

| type-name

| schema-name

| [ ‘protected’ ] variable-name
| procedure-name

|

1

function-pame.

6.8.1 expression = simple-expression [ relational-operator simple-expression | .
6.1.7 extended-digit = digit | letter .

6.1.7 extended-number = unsigned-integer ‘# extended-digit { extended-digit } .
6.8.1 factor = primary [ exponentiating-operator primary ] .

6.8.8.3 field-designated-constant = record-constant ‘.” field-specifier
| constant-field-identifier .
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6.533 field-designator = record-variable ‘.’ field-specifier | field-designator-identifier .
6.9.3.10 field-designator-identifier = identifier .

64.34 field-identifier = identifier .

6434 field-list = [ ( ﬁxed;part[ ¢;” variant-part ] | variant-part ) [ ;7 ] ] .

6.8.7.3 field-list-value = [ ( fixed-part-value [ ‘;’ variant-part-value ] | variant-part-value ) [ ;" ] ] .
6.5.3.3 field-specifier = field-identifier .
6.8.7.3—field-value—=field-identifier { " ficld-identifier }

‘.’ component-value .

6.4.3.6 file-type = ‘file’ [ ‘[’ index-type ‘]’ ] ‘of’ component-type .

6.4.1 file-type-name = type-name .

6.5.5 file-variable = variable-access .

6.9.3.9|2 final-value = expression .

6.11.1 finalization-part = ‘to’ ‘end’ ‘do’ statement ‘;’ .

6.11.2 first-constant-name = constant-name .

6.434 fixed-part = record-section { °‘;’ record-section } «

6.8.7.3 fixed-part-value = field-value { *;’ field-value:}

6.9.39.1 for-statement = ‘for’ control-variable iteration-clause ‘do’ statement .

6.4.7 formal-discriminant-part = ‘(’ discriminant-specification

{ ¢, discriminant-specification } )’ .
6.7.3.1 formal-parameter-list = °(’ formal-parameter-section { °;” formal-parameter-section 9.
6.7.3.1 formal-parameter-section >, value-parameter-specification
variable-parameter-specification

I
| procedural-parameter-specification
| functional-parameter-specification .

6.7.3.7.1 formal-parameter-section > conformant-array-parameter-specification .
6.1.7 fractional-part = digit-sequence .

= entire-function-access
| component-function-access
| substring-function-access .

6.8.6.1 function-access

6.7.2 function-block = block .

6.7.2 function-declaration function-heading ‘;” remote-directive

| function-identification *;” function-block
| function-heading ‘;” function-block .

6.8.5 function-designator = function-name [ actual-parameter-list ] .

6.7.2 function-heading = ‘function’ identifier [ formal-parameter-list ]
[ result-variable-specification ] ‘:’ result-type .
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6.7.2 function-identification = ‘function’ function-identifier .

6.8.6.4 function-identified-variable = pointer-function ‘’ .

6.7.2 function-identifier = identifier .

6.7.2 function-name = [ imported-interface-identifier .’ ] function-identifier .

6.7.3.1 functional-parameter-specification = function-heading .

6.9.24 goto-statement = ‘goto’ label .

6.54 identified-variable = pointer-variable ‘1’

6.1/3 identifier = letter { [ underscore ] ( letter |digit ) } .

6.412.3 identifier-list = identifier { °, identifier } .

6.9|13.4 if-statement = ‘if’ Boolean-expression ‘then’ statement [ else-part ] |,

6.116 implementation-directive = directive .

6.1]1.3 import-clause = constituent-identifier | import-renaming-clause .

6.1]1.3 import-list = import-clause { °,” import-clause } .

6.211 import-part = [ ‘import’ import-specification ‘;* { ,import-specification ;" } ] .

6.11.3 import-qualifier = [ selective-import-option J<%(import-list )’ .

6.11.3 import-renaming-clause = constituent-identifier ‘=>’ identifier .

6.11.3 import-specification = interface-identifier [ access-qualifier ]

[ import-qualifier ] .

6.11.3 imported-interface-identifier =+4ddentifier .

6.513.2 index-expression = expression .

6.43.2 index-type = ordinal:type .

6.7{3.7.1 index-type-specification = identifier ‘..” identifier ‘" ordinal-type-name .

6.8(8.2 indexed-constant = array-constant ‘[’ index-expression { °‘,” index-expression } ‘J’
| string-constant ‘[’ index-expression ‘] .

6.8.6.2 indexed-function-access = array-function ‘[’ index-expression { °,” index-expression

| string-function ‘[’ index-expression ‘] .

6.9.3.2 indexed-variable = array-variable ‘[’ index-expression { °,” index-expression } ‘|’
| string-variable ‘[’ index-expression ‘]’ .

6.6 initial-state-specifier = ‘value’ component-value .

6.9.3.9.2 initial-value = expression .

6.11.1 initialization-part = ‘to’ ‘begin’ ‘do’ statement ‘;’ .

6.1.5 interface-directive = directive .

6.11.2 interface-identifier = identifier .
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6.11.2
6.9.39.1
6.1.8
6.2.1
6.11.2
6.1.1

ISO/IEC 10206

interface-specification-part = ‘export’ export-part ¢;” { export-part ;" } .
iteration-clause = sequence-iteration | set-member-iteration .

label = digit-sequence .

label-declaration-part = ‘label’ label { *, label } ;" .
last-constant-name = constant-name .

letter ‘a’ | ‘b’ | e’ |‘d’

: 1991 (E)

6.12
6.12
6.8.1
6.11.1

6.11.1

6.11.1

6.11.1
6.11.1
6.11.1

= c’ | | ‘e | i
| ‘k’ l "’ I ‘m7 I ‘n, | Go7 | &pQ I ‘q7 I Ar’ I ‘S,
[T U v ['w X

main-program-block = block .
main-program-declaration = program-heading ‘;’ main-program-block .
member-designator = expression [ ‘.." expression ] .

module-block = import-part
{ constant-definition-part
| type-definition-part
| variable-declaration-part
| procedure-and-function-declaration-part\.}
[ initialization-part ]
[ finalization-part ]
‘end’ .

module-declaration = module-heading [ ‘;” module-block ]
| module-identificatieft ;" module-block .

module-heading = ‘module’ identifier[ interface-directive ]
[ ‘( module-parameter-list ©)’ ] ¢}’
interface-specification-part
import:part
{ constant-definition-part
| ‘type-definition-part
|-variable-declaration-part
| procedure-and-function-heading-part }
‘end’ .

module=identification = ‘module’ module-identifier implementation-directive .
module-identifier = identifier .

module-parameter-list = identifier-list .

6.8.3.1
64.2.1
644

6.4.3.1

multiplying-operator = “** | ¢/ |‘div’ | ‘mod’ | ‘and’ | ‘and_then’ .
new-ordinal-type = enumerated-type |subrange-type .
new-pointer-type = ‘1’ domain-type .

new-structured-type = [ ‘packed’ ] unpacked-structured-type .
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6.4.1 new-type = new-ordinal-type
| new-structured-type
| new-pointer-type
| restricted-type .
6.1.7 number = signed-number
| [ sign ]( digit-sequence ‘. | ‘. fractional-part ) [ ‘e’ scale-factor ] .
6.4.2.1 ordinal-type = new-ordinal-type | ordinal-type-name
| type-inquiry | discriminated-schema .
6.4-21 ordinal typp name — typp name.
6.7.3.7.1 packed-conformant-array-form = ‘packed’ ‘array’ ‘[’ index-type-specification ‘J’Cof” [ype-name .
6.7.3.1 parameter-form = type-name |schema-name | type-inquiry .
6.73.1 parameter-identifier = identifier .
6.8.6.4 pointer-function = function-access .
6.4.4 pointer-type = new-pointer-type | pointer-type-name .
6.4.1 pointer-type-name = type-name .
6.p.4 pointer-variable = variable-access .
6.8.1 primary > variable-access | unsigned-constant\)/set-constructor
| function-access | ‘(’ expression)™ | ‘not’ primary
| constant-access | schema-discriminant
| structured-value-constructor, | discriminant-identifier .
6./.3.7.1 primary > bound-identifier .
6./.3.1 procedural-parameter-specification = procedure-heading .
6.p.1 procedure-and-function-declaration-part = { ( procedure-declaration
| function-declaration ) ;" } .
6J11.1 procedure-and-function-heading-part = ( procedure-heading | function-heading ) %1 .
6J.1 proceduresblock = block .
6.1 procedure-declaration = procedure-heading ‘;’ remote-directive
| procedure-identification ‘;” procedure-block
| procedure-heading ;’ procedure-block .
6.1 procedure-heading = ‘procedure’ identifier [ formal-parameter-list ] .
6.7t procedure-identification——procedure-procedure-identiier—
6.7.1 procedure-identifier = identifier .
6.7.1 procedure-name = [ imported-interface-identifier *.” ] procedure-identifier .
6.9.2.3 procedure-statement = procedure-name ( [ actual-parameter-list ]
| read-parameter-list | readln-parameter-list | readstr-parameter-list
| write-parameter-list | writeln-parameter-list | writestr-parameter-list) .
6.13 program = program-block .
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6.13 program-block = program-component { program-component } .

6.13 program-component = main-program-declaration ‘.’ | module-declaration *.’

6.12 program-heading = ‘program’ identifier [ ‘(’ program-parameter-list ©)’ ] .

6.12 program-parameter-list = identifier-list .

6.10.1 read-parameter-list = ‘(’ [ file-variable ,” ] variable-access { °,’ variable-access } ‘)’ .
6.10.2 readln-parameter-list = [ ‘(’ ( file-variable | variable-access ) { °,” variable-access } )" ] .
6.7.5.5 ist = (’ string- ion ¢ * variable- ¢ yariahle. G

64.2.1 real-type-name = type-name .

6.8.8.3 record-constant constant-access .

6.8.6.3 record-function = function-access .

6.8.6.3 record-function-access = record-function ‘.” field-specifier .

6.4.3.4 record-section = identifier-list ‘:’ type-denoter .

6.4.3.4 record-type = ‘record’ field-list ‘end’ .

6.4.1 record-type-name = type-name .

6.8.7.3 record-value = ‘[’ field-list-value ‘]" .

6.5.3.3 record-variable = variable-access .

6.8.3.1 relational-operator = ‘=’ | ‘<>’ | ‘<’ |33 ‘<=’ |>=" | ‘in’ .

6.14 remote-directive = directive .

6.9.3.7 repeat-statement = ‘repeat’ statément-sequence ‘until’ Boolean-expression .
6.9.3.9 repetitive-statement = repéat-statement | while-statement | for-statement .

6.4.2.5 restricted-type = ‘restricted’ type-name .

6.7.2 result-type = typesname .

6.7.2 result-variablesspecification = ‘=’ identifier .
6.1.7 scale-factor = [ sign ] digit-sequence .

6.4.7 schema-definition = identifier ‘=’ schema-name

| identifier formal-discriminant-part ‘=" type-denoter .

1 1 ) LRI | Il - + AL - +5
6.8.4 SUINUIIA=UISUTIIIIAIL = VAl IdUIT=alllSy T LUIRAIIT=alilss ). adrserrmmant S PLATIICT

| schema-discriminant-identifier .

6.9.3.10 schema-discriminant-identifier = identifier .

64.7 schema-identifier = identifier .
64.7 schema-name = [ imported-interface-identifier *.” ] schema-identifier .
6.11.3 selective-import-option = ‘only’ .

6.9.3.9.2 sequence-iteration = ‘:=’ initial-value ( ‘to’ | ‘downto’ ) final-value .
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6.8.1 set-constructor = ‘[’ [ member-designator { ‘,” member-designator } ]1°J" .
6.9.3.9.3 set-expression = expression .
6.9.3.9.3 set-member-iteration = ‘in’ set-expression .
6.4.3.5 set-type = ‘set’ ‘of’ base-type .
6.4.1 set-type-name = type-name .
6.8.74 set-value = set-constructor .
6.1.7 sign = ‘4’ |~ |
6.1.7 signed-integer = [ sign ] unsigned-integer .
6.1.7 signed-number = signed-integer | signed-real
6.1.7 signed-real = [ sign ] unsigned-real .
6.4.1 simple-expression = [ sign ]term { adding-operator term } .
6.9.2.1 simple-statement = empty-statement | assignment-statement
| procedure-statement | goto-statement (.
6.4.2.1 simple-type = ordinal-type |real-type-name | compléx-type-name .
6.4.1 simple-type-name = type-name .
6.1.2 special-symbol = “+* | ‘=" | |/ |2’ S [T 1Y
e I R I I N N I I
R B L I R S
| word-symbol .
6.9.1 statement = [ label ‘2’ ] ( simple-statement | structured-statement ) .
6.2.1 statement-part = compound-statement .
6.9.3.1 statement-sequence -=_,statement { ‘;’ statement } .
6.1.9 string-character .="one-of-a-set-of-implementation-defined-characters .
6.3.8.2 string-constant = constant-access .
6.1.9 stringselement = apostrophe-image | string-character .
6.7.5.5 string-expression = expression .
6.8.6.2 string-function = function-access .
6.p.3.2 string-variable = variable-access .
6.9.3.1 structured-statement = compound-statement | conditional-statement
| repetitive-statement | with-statement .
6.4.3.1 structured-type = new-structured-type | structured-type-name .
6.4.1 structured-type-name array-type-name

124
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6.8.7.1 structured-value-constructor = array-type-name array-value
| record-type-name record-value
| set-type-name set-value .

64.24 subrange-bound = expression .

64.24 subrange-type = subrange-bound ‘.." subrange-bound .

6.8.84 substring-constant = string-constant ‘[* index-expression ‘.. index-expression ‘] .
6.8.6.5 substring-function-access = string-function ‘[’ index-expression ‘.." index-expression ‘]’ .

6.5.6

6434 tag-field = identifier .
6.8.7.3 tag-field-identifier = field-identifier .

6434 tag-type = ordinal-type-name .

6.8.1 term = factor { multiplying-operator factor } .
6.4.1 type-definition = identifier ‘=’ type-denoter .
6.2.1 type-definition-part = ‘type’ ( type-definition | schema-definition ) ;’

{ ( type-definition | schema-definition ) ‘;’ } .

6.4.1 type-denoter = [ ‘bindable’ ] ( type-name | new-type
| type-inquiry | discriminated-schéma )
[ initial-state-specifier ] .

6.4.1 type-identifier = identifier .

6.4.9 type-inquiry = ‘type’ ‘of’ type-inquity-object .

649 type-inquiry-object = variable-name | parameter-identifier .
6.4.1 type-name = [ imported:interface-identifier *.” ] type-identifier .
6.1.3 underscore = ‘7 .

6.7.3.7.1 unpacked-conformant-array-form =
‘array’ ‘[lindex-type-specification { °;’ index-type-specification } ‘)’
‘of’ (. type-name | conformant-array-form ) .

6.4.3.1 unpacked-structured-type = array-type | record-type | set-type | file-type .

6.8.1 unisigned-constant = unsigned-number | character-string | ‘nil’ | extended-number .
6.1.7 unsigned-integer = digit-sequence .

6.1.7 unsigned-number = unsigned-integer | unsigned-real .

6.1.7 unsigned-real = digit-sequence ‘.’ fractional-part [ ‘e’ scale-factor ]

| digit-sequence ‘e’ scale-factor .
6.7.3.7.1 value-conformant-array-specification = identifier-list ‘" conformant-array-form .

6.7.3.1 value-parameter-specification = [ ‘protected’ ] identifier-list ‘" parameter-form .
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6.5.1 variable-access = entire-variable | component-variable
| identified-variable | buffer-variable
|

substring-variable | function-identified-variable .

6.7.3.7.1  variable-conformant-array-specification = ‘var’ identifier-list “:’ conformant-array-form .

6.5.1 variable-declaration = identifier-list ‘’ type-denoter .
6.2.1 variable-declaration-part = ‘var’ variable-declaration ‘; { variable-declaration ;" } .
6.5.1 variable-identifier = identifier .

6.4.3.1 variable-parameter-specification = [ ‘protected’ ] ‘var’ identifier-list ‘:’ parametersfoym .
64.3.4 variant-denoter = ‘(* field-list )’ .
6434 variant-list-element = case-constant-list ¢:’ variant-denoter .

6434 variant-part = ‘case’ variant-selector ‘of’

( variant-list-element { *;’ variant-list-clement<}
[ [ ¢ ] variant-part-completer ]

| variant-part-completer ) .

64.3.4 variant-part-completer = ‘otherwise’ variant-denoter

6.4.7.3 variant-part-value = ‘case’ [ tag-field-identifief > ]
constant-tag-value ‘of’_‘[¥field-list-value ‘] .

6434 variant-selector = [ tag-field ‘-’ ] tag-type | discriminant-identifier .
6938 while-statement = ‘while’ Booleansexpression ‘do’ statement .

6.9.3.10 with-element = variable-access”;|'constant-access .

6.93.10  with-list = with-element {)‘,” with-element } .

6.93.10  with-statement = ‘with" with-list ‘do’ statement .

6.1.2 word-symbol =. “and’ | ‘and_then’ | ‘array’ | ‘begin’ | ‘bindable’ | ‘case’
[ ‘const’ | ‘div’ | ‘do’ | ‘downto’ | ‘else’ | ‘end’ | ‘export’
| ‘file’ | “for’ | “function’ | ‘goto’ | ‘if* | ‘import’

| “in” |‘label’ | ‘mod’ | ‘module’ | ‘nil’ | ‘not’ | ‘of’

| ‘only” | ‘or’ | ‘or_else’ | ‘otherwise’ | ‘packed’ | ‘pow’

| ‘procedure’ | ‘program’ | ‘protected’ | ‘qualified’

| ‘record’ | ‘repeat’ | ‘restricted’ | ‘set’ | ‘then’ | ‘to’

| “‘type’ | ‘until’ | ‘value’ | ‘var’ | ‘while’ | ‘with’ .

6.1 ite- = ion [ - ion{—~ sion——3
6.10.3 write-parameter-list = ‘(’ [ file-variable ¢, ] write-parameter { *,’ write-parameter Py
6.104 writeln-parameter-list = [ ‘(" ( file-variable | write-parameter ) { *,” write-parameter Y 1.

6.7.5.5 writestr-parameter-list = ‘(’ string-variable ‘,” write-parameter { °,” write-parameter .
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ll#ll

wrw

w/srw

uw ("

")ll .

i

Mk ok

...................................

..................................

...................................
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extended-number
character-string
apostrophe-image
actual-discriminant-part
actual-parameter-list
enumerated-type
export-part
formal-discriminant-part
formal-parameter-list

import-qualifier

.................................

...................................

..................................

: 1991 (E)

module-heading

primary
program-heading
read-parameter-list
readln-parameter-list
readstr-parameter-list
special-symbol
variant-denoter
write-parameter-list
writeln-parameter-list
writestr-parameter-list
actual-discriminant-part
actual-parameter-list
enumerated<type
export-part
formal-~discriminant-part
formal-parameter-list
import-qualifier
module-heading

primary
program-heading
read-parameter-list
readln-parameter-list
readstr-parameter-list
special-symbol
variant-denoter
write-parameter-list
writeln-parameter-list
writestr-parameter-list
multiplying-operator
special-symbol
exponentiating-operator

...................................

special-symbol
adding-operator
sign
special-symbol
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...................................

actual-discriminant-part
actual-parameter-list
array-type
case-constant-list
export-list

field-value
identifier-list
import-list
indexed-constant
indexed-function-access

, |
indexed—vartable

...................................

...................................

..................................

label-declaration-part
read-parameter-list
readln-parameter-list
readstr-parameter-list
set-constructor
special-symbol
with-list
write-parameter-list
writeln-parametertlist
writestr-parameter-list
adding-operator

sign

special=symbol
constant-name
fieldrdesignated-constant
field-designator
function-name

number

procedure-name
program-component
record-function-access
schema-discriminant
schema-name
special-symbol
type-name
unsigned-real
variable-name
case-range
export-range
index-type-specification
member-designator

special-symbol

PP
"0"
"1"
ll2ll
"3"

...................................
-----------------------------------
...................................

...................................
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L digit
LR digit
BT et e digit
L digit
L L digit
L L digit

w,u

................................... array-value-element
case-list-element
discriminant-specification
field-value

function-heading
index-type-specitication
record-section

special-symbol

statement
value-conformant-array-specification
value-parameter-specification
variable-conformant-array-specification
variable-declaration
variable-parameter-specification
variant-list-element
variant-part-value
variant-selector

write-parametet

Jooe assignment~statement
sequence:iteration
special-=symbol
P array~value

case-statement
constant-definition-part
field-list

field-list-value
finalization-part

fixed-part

fixed-part-value
formal-discriminant-part
formal-parameter-list
function-declaration

import-part

initialization-part
interface-specification-part
label-declaration-part
main-program-declaration
nodule-declaration
module-heading
procedure-and-function-declaration-part
procedure-and-function-heading-part
procedure-declaration
special-symbol
statement-sequence
type-definition-part
unpacked-conformant-array-form
variable-declaration-part
variant-part

W, et
.

w,n
’

129


https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2

ISO/IEC 10206 : 1991 (E)

wen
="

P

Wt

........................

..........

..........

..................................

relational-operator
special-symbol
relational-operator
special-symbol
relational-operator
special-symbol

. constant-definition

export-part
relational-operator
result-variable-specification
schema-definition

" ->ll

bt

L L

..........

..........

..........

speeial—symbol
type-definition
export-renaming-clause
import-renaming-clause
special-symbol
relational-operator
special-symbol
adding-operator
special-symbol
relational-operator
special-symbol

array-type

array-value

file-type
indexed-constant
indexed-function-access
indexed-variable
packed-conformant-array-form
record-value
set-constructor
special-symbol
substring-constant
substring-function-access
substring-variable
unpacked-conformant-array-form
variant-part-value
array-type

array-value

file-type
indexed-constant
indexed-function-access
indexed-variable
packed-conformant-array-form
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buffer-variable
function-identified-variable
identified-variable
new-pointer-type
special-symbol

underscore

letter

multiplying-operator
word-symbol
multiplying-operator

= o o} | I

D <1 O
B o =Y 5 <P

“dll
"diV"

B« Lo R R

word=symbotl
array-type
packed-conformant-array-form
unpacked-conformant-array-form
word-symbol

letter
compound-statement
initialization-part
word-symbol
type-denoter
word-symbol

letter
case-statement
variant-part
variant-part-value
word-symbol
constant-definition-part
word-symbol

letter
multiplying-operator
word-symbol
finalization-part
for-statement
initialization-part
while-statement
with-statement
word-symbol
sequence-iteration
word-symbol

letter

number

unsigned-real
else-part

word-symbol

case-statement
compound-statement
finalization-part
module-block

module-heading

record-type

word-symbol
interface-specification-part
word-symbol
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B letter

B 5 O file-type
word-symbol

D o3 for-statement
word-symbol

"function" ... i function-heading
function-identification
word-symbol

= letter

= (o o goto-statement
word-symbol

"h f—————————————————————————— tetter

B I letter

B I if-statement
word-symbol

B B 1+ o o import-part
word-symbol

B relational-operator
set-member-iteration
word-symbol

s letter

3 letter

1 letter

Mlabelt L i e label-declaration-part
word-symbol

0 letter

B 1T o multiplying-operator
word-symbol

"medule” ... e e module-heading
module-identification
word-symbol

B 13 letter

"ndlt L N unsigned-constant
word-symbol

B 11 o primary
word-symbol

B letter

=B array-type
case-statement
file-type
packed-conformant-array-form
set-type
type-inquiry
unpacked-conformant-array-form
variant-part
variant-part-value
word-symbol

B2 T selective-import-option
word-symbol

B3 adding-operator
word-symbol

"or_else" ...l adding-operator
word-symbol
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"otherwise" .........iiiiiiiiiiiiiia, array-value-completer
case-statement-completer
variant-part-completer
word-symbol

< PN letter

"packed" ... i new-structured-type
packed-conformant-array-form
word-symbol

POW i i i i e exponentiating-operator
word-symbol

"procedure™ ............ .. . 0 ccens procedure-heading
procedure-identification
word-symbol

TPrOgrdm" L. e program-heading
word-symbol

"protegted" ... i, conformant-array-parameter-speCification
exportable-name
value-parameter-specification
variable-parameter-specification
word-symbol

o L N letter

"qualified" ....... i iiiiiiiiiiiiine, access-qualifier
word-symbol

< e letter

B =Yoo B o ¢ L record-type
word-symbol

Trepeatt’ ... repeatsstatement
word-symbol

"restricted” ... restricted-type
word-symbol

R T A I letter

B 7= o Y PPN set-type
word-symbol

1 o P S letter

B o 7= ¢ if-statement
word-symbol

B oo S S A e finalization-part
initialization-part
sequence-iteration
word-symbol

YR | e e type-definition-part
type-inquiry
unrﬂ—qymbn'l

T i it it e it e i e e letter

B 1 11 o 0 repeat-statement
word-symbol

T ittt it i i i i i s e letter

TAlUE L e e initial-state-specifier
word-symbol

B - variable-conformant-array-specification

variable-declaration-part
variable-parameter-specification
word-symbol
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W i ittt ittt it ettt i i e e letter

"While" ... i e while-statement
word-symbol

"WithY L e with-statement
word-symbol

i i it et e e e letter

A letter

T i i et e it e e, letter
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A.3 Index of nonterminals in A.1

-q -

access-qualifier ..............
actual-discriminant-part ......

actual-parameter

______ Paldl

actual-parameter-list

adding-operator

apostrophe-image .

import-specification
discriminated-schema
actual-parameter-list
function-designator
procedure-statement
simple-expression
string-element

array-{constant
array-function

array-{type .....
array-type-name ........

array-{value-completer

array-{value-element

array{variable

e e e e

assignment-statement

-b-

base-type .....
block|.........

Boolean-expression

e

boundtidentifier .

buffer-variable

case-fonstant—~...
case-fonstant=list

indexed-constant
indexed-function-access

» lead-— =
unpacked-structured-type

structured-type-name
structured-value-constructor
structured-value-constructor
array-value

array-value

indexed-variable
simple-statement

set-type
function-block
main-program-block
procedure-block
if-statement
repeat-statement
while-statement
primary
variable-access

case-range
array-value-element
case-list-element
variant-list-element

case-index ....

case-list-element

case-range .....

case-statement

component-type .....

s e s s et e e e

case-statement-completer ......
character-string ..............
complex-type-name .............
component-function-access .....

c e e s e e e e

Case-statement
case-statement
case-constant-list
conditional-statement
case-statement
unsigned-constant
simple-type
function-access
array-type

file-type
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component-value

......................

component-variable
compound-statement

...................

conditional-statement
conformant-array-form

array-value-completer
array-value-element

field-value

initial-state-specifier
variable-access

statement-part

structured-statement
structured-statement
unpacked-conformant-array-form
value-conformant-array-specification

variable-conformant-array-specification

constant-access

constant-access-component
constant-definition ..................
copstant-definition-part

............

copstant-expression

copstant-field-identifier
copstant-identifier
copstant-name

............
..................

........................

copstant-tag-value ........c% . .......
copstituent-identifier

coptrol-variable

.....................

digit

................................

.....

formal-parameter-section
array-constant

primary

record-constant
schema-discriminant
string-constant
with-element
constant-access
constant-definition-part
block

module-block
module-heading
case-constant
constant-definition
constant-tag-value
field-designated-constant
constant-name
constant-access
exportable-name
first-constant-name
last-constant-name
variant-part-value
import-clause
import-renaming-clause
for-statement

digit-sequence
directive
extended-digit

.......................
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identifier
fractional-part
label

number
scale-factor
unsigned-integer
unsigned-real
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directive

discriminant-identifier

discriminant-specification
discriminant-specifier
discriminant-value ..........coiuuennn
discriminated-schema

.................

ISO/IEC 10206

implementation-directive
interface-directive
remote-directive
discriminant-specifier
primary

variant-selector
formal-discriminant-part
schema-discriminant
actual-discriminant-part
ordinal-type

: 1991 (E)

domain-type

..........................

= 5 o oA
statement ........c0iiiiiinienn
-function-access
-variable

else-j
empty
entirg
entire

enumer
exponsg
export
export
export
export
export
export

ated-type
ntiating-operator
-clause
-list

-range
-renaming-clause
able-name

.........................
...............

......................

expre$sion

2 4=
type-denoter

new-pointer-type

if-statement
simple-statement
function-access
control-variable
variable-access
new-ordinal-type
factor

export-list
export-part
interfacerspecification-part
export;ylist
export-clause
export-clause
export-renaming-clause
actual-parameter
assignment-statement
Boolean-expression
case-index
component-value
constant-expression
discriminant-value
final-value
index-expression
initial-value
member-designator
primary
set-expression

extended-digit
extended-number

.......................

string-expression
subrange-bound
write-parameter
extended-number
unsigned-constant
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—f-

factor

field-designated-constant
field-designator
field-designator-identifier
field-identifier

field-list-value

field-specifier

field-value
fille-type .
fi

fi

fi]
fij
fi
fi
fi;
fo
fo
fo

hal-value

ked-part

fo
fr

function-access

fupction-block

le-type-name
le-variable

halization-part
Fst-constant-name

red-part-value
F-statement
fmal-discriminant-part
rmal-parameter-list

rmal-parameter-section
nctional-part

.....................

......................

...........................

........................

..........................

....................

..................

.....................

.............

................

......................

......................

..........

term
constant-access-component
component-variable
field-designator
field-specifier
field-value
tag-field-identifier

variant-denoter
record-value
variant-part-value
field-designated-constant
field-designator
record-function-access
fixed-part-value
unpacked-structured-typé
structured-type-name
buffer-variable
read-parameter=list
readln-parameter-list
write-parameter-list
writeln-parameter-list
sequence-iteration
module-block
export-range
field-list
field-list-value
repetitive-statement
schema-definition
function-heading
procedure-heading
formal-parameter-list
number

unsigned-real
array-function
pointer-function
primary
record-function
string-function
function-declaration

function-declaration
function-designator
function-heading
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.................

.....................

..............

.........

procedure-and-function-declaration-part
entire-function-access
function-declaration
functional-parameter-specification
procedure-and-function-heading-part
function-declaration

variable-access
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function-identifier

function-name

functional-parameter-specification ...

.................

ISO/IEC 10206

assignment-statement
function-identification
function-name
actual-parameter
exportable-name
function-designator
formal-parameter-section

: 1991 (E)

goto-gtatement

identified-variable
identifier

simple-statement

variable-access
bound-identifier
constant-definition
constant-field-identifier
constant-identifier
constituent-identifier
discriminantzidentifier
export-part
export-renaming-clause
field-designator-identifier
field-identifier
function-heading
function-identifier
identifier-list
import-renaming-clause
imported-interface-identifier
index-type-specification
interface-identifier
module-heading
module-identifier
parameter-identifier
procedure-heading
procedure-identifier
program-heading
result-variable-specification
schema-definition

Schema-discriminant-idencitier
schema-identifier

tag-field

type-definition
type-identifier
variable-identifier

139


https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2

ISO/IEC 10206 : 1991 (E)

identifier-list

discriminant-specification
enumerated-type

module-parameter-list
program-parameter-list

record-section
value-conformant-array-specification
value-parameter-specification
variable-conformant-array-specification
variable-declaration
variable-parameter-specification

.............
........................
..........................

1
import-clause
i
1

..........................

ort-qualifier .....................
ort-renaming-clause
ort-specification
orted-interface-identifier

...............
.................

inflex-expression

index-type

inflex-type-specificatioén .............
inflexed-constant
infdexed-function-access
inflexed-variable .....................
infitial-state-specifier
infitialsvalue .........ci0iirnenennnn.
infitialization-part
interface-directive

conditional—statement
module-identification
import-list
import-qualifier

block

module-block
module-heading
import-specification
import-clause

import-part

constant-name
function-name
procedure-name
schema-name

type-name

variable-name
indexed-constant
indexed-function-access
indexed-variable
substring-constant
substring-function-access
substring-variable
array-type

file-type
packed-conformant-array-form
unpacked-conformant-array-form
constant-access-component
component -function-access
component-variable
type-denoter
sequence-iteration
module-block
module-heading

interface-identifier .................
interface-specification-part
iteration-clause

.........
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.
label ...t i i goto-statement
label-declaration-part
statement
label-declaration-part ............... block
last-constant-name ..............0.000, export-range
letter ..iviiiiii i i e i directive
extended-digit
identifier
-m -
main-pfogram-block ............ ..., main-program-declaration
main-pfogram-declaration ............. program-component
memberfdesignator ............. ... set-constructor
modulefblock ........ciiiiiiiiiiiinn, module-declaration
modulefdeclaration ...........vviuunnn program-component
moduletheading ........... .o i module-declaration
modulefidentification ................ module-declaration
modulefidentifier .................... module-identification
modulefparameter-list ................ module-heading
multipllying-operator ................. term
-Nn -
new-ordinal-type ..........ciiiiiiien new-type
ordinal-type
new-pofinter-type ............. 0N new-type
pointer-type
new-stjructured-type ........ ... ... new-type
structured-type
new-type ............0 300 oiiiiia, type-denoter
-0 -
one-ofi-a-set-of-implementation-defined-characters ...
string-character
ordinal-type ... ... ... . .. ... . ... base-type
index-type
simple-type
ordinal-type-name ............0000nnnn discriminant-specification

index-type-specification
ordinal-type
tag-type
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_p_

packed-conformant-array-form .........
parameter-form .......................

parameter-identifier .................
pointer-function .....................

conformant-array-£form
value-parameter-specification
variable-parameter-specification
type-inquiry-object
function-identified-variable

pointer-type-name .................... pointer-type
pointer-variable ..................... identified-variable
19 AR c s et et seesetteane ractor
primary

ocedural-parameter-specification ...

‘0 ‘g

ocedure-and-function-heading-part
ocedure-block ......................

' 'O 'O 'O

ocedure-identification .............
ocedure-identifier .................

0CedUIre-—Name ...........ocevveuennen.

ocedure-statement ..................
ogram-block ......................0
ogram-component ...............o8..
ogram-heading .............. ;e.0....
ogram-parameter-list .......v. ......

‘0 'O ‘0 ‘U 'O

d-parameter-list’..................
dln-parameter-list ................
dstr-parameter-list ...............

formal-parameter-section

ocedure-and-function-declaration-part block

module-block

.. module-heading

procedure-declaration

procedure-and-function-declaration-part

procedural-parameter=specification
procedure-and-function-heading-part
procedure-declaration
procedure-declaration
procedure-identification
procedure=name

actual-parameter

exportable-name
procedure-statement
simple-statement

program

program-block
main-program-declaration
program-heading

procedure-statement
procedure-statement
procedure-statement
simple-type
field-designated-constant
record-function-access
component-function-access

record-type ........iiiiiiiiiiiniea,
record-type-name .....................

record-value ..........civiiivnnnnnnn.
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fixed-part
unpacked-structured-type
structured-type-name
structured-value-constructor
component-value
structured-value-constructor
field-designator

expression
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remote-directive ..........ciiiiiiiienn

repeat-statement .............0000000n
repetitive-statement .................
restricted-type .......... .. 0000 “es
result-type ...... e reeteiiea e
result-variable-specification ........

ISO/IEC 10206 : 1991 (E)

function-declaration
procedure-declaration
repetitive-statement
structured-statement
new-type
function-heading
function-heading

scaleqfactor ........ciiiiiiiiiinnenens

schemg-definition .......... .o
schemg-discriminant ..................
schemg-discriminant-identifier .......
schemg-identifier ..............0vutnn
schem3-name ..........ccivnvnerenneees

selective-import-option ..............
sequence-iteration ................ ...
set-constructor .........c i

Set-eXPreSSiON .......eciteiieinranenn
set-me¢mber-iteration ........... ...
set-type ...
set-type-name ...........0000iineeeal\l

set-value ........cciiiiiiii et
SIgN |oivrriiriinieninnennan R M

number

unsigned-real
type-definition-part
primary
schema-discriminant
schema-name
discriminated-schema
domain-type
exportable-name
parameter-form
schema-definition
import-qualifiet
iteration-clause

primary

set-value
set-mémber-iteration
iteration-clause
unpacked-structured-type
structured-type-name
structured-value-constructor
structured-value-constructor
number

scale-factor
signed-integer
signed-real
simple-expression

signe@l-integer ..\ ... . i, signed-number
signed-number ... . i i, number
signef-real . (.).......ciiiiiiiiiiin, signed-number
Simple-expresSsion .........coevueeann expression
simplE;statement ..................... statement
statement case-list-element
else-part

statement-part ............ 00000l

finalization-part
for-statement
if-statement
initialization-part
statement-sequence
while-statement
with-statement
block
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statement-sequence

...................

string-character
string-constant

.....................

......................

string-element ................00in.n.
string-expression
string-function

....................

----------------------

string-variable

......................

case-statement-completer
compound-statement
repeat-statement
string-element
indexed-constant
substring-constant
character-string
readstr-parameter-list
indexed-function-access
substring-function-access
indexed-variable

structured-statement
structured-type-name .................
structured-value-constructor
subrange-bound
range-type

string-constant ...................
string-function-access
string-variable

.......................

<]

........................

............

“w u o

...................

............................

ta
tag-type
o0 o
t -definition ....................8
type-definition-part

.................

tai—field

.............................

.................

.........................

type-identifier . ... ... ..,
tzgz—inquiry ..................... cee

------------------

tyﬁe—inquiry—object

substring-variabte
writestr-parameter-list
statement

structured-type

primary

subrange-type
new-ordinal-type
constant-access-component
function-access
variable-access

variant-selector
variant-part-value
variant-selector
Simple-expression
type-definition-part
block

module-block
module-heading
component-type
record-section
schema-definition
type-definition
variable-declaration
type-name
ordinal-type
parameter-form
type-denoter

type-inquiry
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unders|

unpack

unpackfd-structured-type
unsigned-constant

unsi

unsig
unsig:

value-|
value-
varial

............................

ISO/IEC 10206

array-type-name
complex-type-name
domain-type

exportable-name
file-type-name
ordinal-type-name
packed-conformant-array-form
parameter-form
pointer-type-name
real-type-name

...........................

d-conformant-array-form

.......
.............
....................

d-integer

.....................

......................

........................

parameter-specification
le-access

........

......................

conformant-array-specification ..

: 1991 (E)

Tecord-
restricted-type

result-type

set-type-name

simple-type-name

type-denoter
unpacked-conformant-array-form

directive
identifier
conformant-drray-form
new-structured-type
primary
extendéd-number
signed-integer
unsigned-number
unsigned-constant
signed-real
unsigned-number

conformant-array-parameter-specification

formal-parameter-section
actual-parameter
array-variable
assignment-statement
file-variable

pointer—variable
Cc -

primary
read-parameter-list
readln-parameter-list
readstr-parameter-list
record-variable
schema-discriminant
string-variable
with-element
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variable-conformant-array-specification .....

conformant-array-parameter-specification
variable-declaration ................. variable-declaration-part
variable-declaration-part ............ block

module-block

module-heading
variable-identifier .................. variable-name
variable-name ............... .00, entire-variable
exportable-name
type-inquiry-object
formal=parameter-section
variant-list-element
variant-part-completer

v variant-part

v field-list
vdriant-part-completer ............... variant-part
vdriant-part-value ................... field-list-value
vdriant-selector ..............c00nuun. variant-part
while-statement ...................... repetitive=§tatement
with-element ......................... with-1list

with-list ......... .. oot with-statement
with-statement ....................... structured-statement
wagrd-symbol ........... ..o il special-symbol
white-parameter ...................... write-parameter-list

writeln-parameter-list
writestr-parameter-list

wiite-parameter-list ......... . ..... procedure-statement
writeln-parameter-list .....¢(. ....... procedure-statement
whitestr-parameter-list ... U ......... procedure-statement
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A4 Syntax diagrams
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This subclause presents the collected syntax for Extended Pascal as a set of top-down syntax diagrams,
much as might be used in a top-down parser for the language. The diagrams do not have a one-to-one
correspondence with the productions as they are expressed in EBNF (see A.1). Many productions have been
merged into the productions that use them. In the index that follows, a merged production is indicated by
the word "in" in front of the diagram number into which the production was merged. Renamed productions
that convey semantic information in the EBNF (e.g., array-type-name for a specialization of type-name)
are also not present in the diagrams. Such a production is indicated in the index by the word "see" in front
of the diagram number for which it is a specialization.

The table of contents immediately below indicates the relationship between the productions in A.1 and the
diagrjms that follow.

EBNF Name Diagram Number EBNF Name Diagram Number
accessrqualifier in 8 constant-access-component in 31
actualtdiscriminant-part in 19 constant-definition in (11
actualtparameter in 26 constant-definition-part 11
actualiparameter-list 26 constant-expression see (24
adding-operator in 33 constant-field-identifier see | 4
apostrpphe-image in 49 constant-identifier see |4
array-gonstant see 31 constant-name 39
array-function see 32 constant-tag-value see [24
array-{ype in 28 constituent-identifier see | 4
array-fype-name see 16 control-variable see [22
array-yalue 37 digit none
array-yalue-completer in 37 digit-sequence in [51
array-yalue-element in 37 directive see |4
array-yariable see 23 .discriminant-identifier see | 4
assignment-statement in 20 “discriminant-specification in (12
base-t se¢ (735 discriminant-specifier see | 4
block S discriminant-value see [24
Boolean-expression see 24 discriminated-schema in |19
bound-identifier see 4 domain-type in 29
buffertvariable in 23 else-part in [21
case-cpnstant in 21 empty-statement in |20
case-cpnstant-list in 21 entire-function-access in [32
case-ipdex see 24 entire-variable see [22
case-list-element in 21 enumerated-type in 27
case-range in 21 exponentiating-operator in K42
case-sfatement in 21 export-clause in 7
case-sfatement-Completer in 21 export-list in 7
charadter-string 49 export-part in 7
complex-type-name see 16 export-range in 7
component-function-access in 32 expori-renaming-clause in 7
component-type see 19 exportable-name in 7
component-value 30 expression 24
component-variable in 23 extended-digit in 50
compound-statement in 21 extended-number 50
conditional-statement in 21 factor 42
conformant-array-form in 15 field-designated-constant in 31
conformant-array-parameter-specification in 15 field-designator in 23
constant-access in 31 field-designator-identifier see 4
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EBNF Name Diagram Number EBNF Name Diagram Number
field-identifier see 4 interface-directive see
field-list 36 interface-identifier see
field-list-value 41 interface-specification-part

field-specifier see 4 iteration-clause in
field-value in 41 label

file-type in 28 label-declaration-part

file-type-name see 16 last-constant-name see
file-variable see 23 letter none
fihalization-part in 3 main-program-block see
fipal-value see 24 main-program-declaration
fifst-constant-name see 39 member-designator ip
fixed-part in 36 module-block ip
fixed-part-value in 41 module-declaration

for-statement in 21 module-heading

formal-discriminant-part in 12 module-identification ip
formal-parameter-list 15 module-identifier see
formal-parameter-section in 15 module-parameter-list ip
fractional-part in 52 multiplying-operator in
fiinction-access 32 new-ordinalstype

function-block see 5 new-pointér-type

function-declaration in 9 new-striiCtured-type

function-designator in 32 newstype ip
function-heading in 9 number fone
function-identification in 9 *Cordinal-type

function-identified-variable in 23’ ordinal-type-name

fynction-identifier see "4 packed-conformant-array-form

function-name 34 parameter-form
functional-parameter-specification in 15 parameter-identifier

gpto-statement in 20 pointer-function

identified-variable in 23 pointer-type

idlentifier 4 pointer-type-name

identifier-list in 2 pointer-variable

if-statement in 21 primary

ilplementation-diregtive see 4 procedural-parameter-specification
import-clause in 8 procedure-and-function-declaration-part
import-list in 8 procedure-and-function-heading-part
import-part 8 procedure-block

import-qualifier in 8 procedure-declaration
ilnport-renaming-clause in 8 procedure-heading

import-specification in 8 procedure-identification

ImRported aterface 4—procedure-identifier

index-expression see 24 procedure-name

index-type see 35 procedure-statement in
index-type-specification in 15 program

indexed-constant in 31 program-block see
indexed-function-access in 32 program-component in
indexed-variable in 23 program-heading in
initialization-part in 3 program-parameter-list in
initial-state-specifier in 19 read-parameter-list in
initial-value see 24 readln-parameter-list in
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EBNF Name Diagram Number EBNF Name Diagram Number
readstr-parameter-list in 20 structured-type in 19
real-type-name see 16 structured-type-name see 16
record-constant see 31 structured-value-constructor 47
record-function in 32 subrange-bound see 24
record-function-access see 32 subrange-type in 27
record-section in 36 substring-constant in 31
record-type in 28 substring-function-access in 32
record-type-name see 16 substring-variable in 23
record-yalue 38 tag-held 5ee
record-yariable see 23 tag-field-identifier see
relationpl-operator in 24 tag-type see
remote-{directive see 4 term

repeat-gtatement in 21 type-definition in
repetitiye-statement in 21 type-definition-part

restrictgd-type in 19 type-denoter

result-type see 16 type-identifier see
result-variable-specification in 9 type-inquiry in
scale-factor in 52 type-inquiry-object in
schematdefinition in 12 type-name

schematdiscriminant 45 underscore none
schematdiscriminant-identifier see 4 unpacked-corfOormant-array-form in
schematidentifier see 4 unpacked-structured-type in
schematname 18 unsignéd-constant

selectivie-import-option in 8 unsigned-integer

sequende-iteration in 21 unSigned-number

set-conjtructor 46 *unsigned-real

set-exptession see 24 value-conformant-array-specification in
set-merpber-iteration in _\\21 value-parameter-specification in
set-typd iny 28 variable-access

set-typ¢-name See 16 variable-declaration in
set-valye see 46 variable-declaration-part

sign in 33 variable-identifier see
signed-integer none variable-name

signed-number none variable-conformant-array-specification  in
signed-real none variable-parameter-specification in
simple{expression 33 variant-denoter in
simple{statement 20 variant-list-element in
simple{type none variant-part in
simple{typesname see 16 variant-part-completer in
specialtsymbol 53 variant-part-value in
statement 14 variant-selector in
statement-part in 5 while-statement in
statement-sequence in 21 with-element in
string-character none with-list in
string-constant see 31 with-statement in
string-element in 49 word-symbol

string-expression see 24 write-parameter in
string-function see 32 write-parameter-list in
string-variable see 23 writeln-parameter-list in
structured-statement 21 writestr-parameter-list in
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A.4.1 program

main-program-declaration

module-declaration

<4

A.4.2 main-program-declaration

———»(PROGRAM)—» identifier

b

identifier |

block
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A 43 module-declaration

module-heading

Y

MODULE)—D module-identifier # implementation-directive

(—D procedure-and-function-declaration-part —fj
/ 1
import-part / \ » N
| constant-definition-part >
A [ type-definition-part »
LD variable-declaration-part
~ <
/

<
TO }—+( BEGIN }—(DO }—{ statement A’@

«

TO HEND}—D@—-D statement —09)

-

END

\ 4

151

A 4


https://iecnorm.com/api/?name=1b07fa0e26af6c741263ccb00c9d79b2

ISO/IEC 10206 : 1991 (E)

A.4.4 identifier

—»(letter )— ] —
(underscore)
]

<
digit
\—

Al45 Dblock

procedure-and-function-declaration-part >—]

( <
»| import-part G BEGIN statement EN@-—»

—»{ label-declaration-part »—
4 —»{ constant-definition-part >
N—»{ type-definition-part >
“—»{ variable-declaration-part —
\ < J
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A.4.6 module-heading

MODULE identifier } » interface-directive

< o
« «

identifier |

interface-specification-part —»{ import-part

)

P “

<
w

A4

constant-definition-part

Y

>
> type-definition-part
[\

variable-declaration-part >

formal-parameter-list
)\ “»( PROCEDURE }-»| identitier <<’ ?}»(:}—>\
\»(FUNCT ION)—» identifier }

formal-parameter-list

identifier
}_,O_, type-name —>@-——>\

A

( END
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A.47T interface-specification-part

—»{ EXPORT )+ identifier || = D

<+
@T’ constant-name . constant-name

> type-name ——p—

> schema-name |—

PROTECTED

variable-name [~

"\ procedure-name (-

“»| function-name —=

=> identifi

U
o}

t

\.

A

A .48 import-part

Tb( IMPORT )7>| interface-identifier
QUALIFIED ONLY

Jr

<
¥

4 A constituent-identifier

4
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A.4.9 procedure-and-function-declaration-part

—\

formal-parameter-list

¥ identifier f ; directive
\ : e
Y ,»(PROCEDURE){’ ¥
procedure-identifier ) block [
e ! identifier —~—»| formal-parameter-list
I
4 {{FUNCTION }< .
identifier type-name —>®Th directive
‘! function-identifier =Oln block >
A.4.10 label-declaration-part
— 1 »(LABEL ) \ [ label J ’O >
A.4.1l constant-definition-part
CONST identifier —»@—-v constant-expression ——-P(U——x——h

d
-
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A.4.12 type-definition-part

schema-name

—{ TYPE }-»

identifier

identifier

Tos
O

TO—» ordinal-type-name
I

L 4
| v ) M
/
(N g J
NI

\_/

\ 4

type-denoter

\ 4

.4.13 variable-declaration-part

type-denoter

identifier

A .4.14 (statement

/—D

label

a

simple-statement

—\
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A 4.15 formal-parameter-list
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identifier

identifier

()

identifier

3

J

w

identifier

type-name

()

ordinal-type-name

type-name

identifier

N——»{ schema-name

\4

variable-name

Y

—{ TYPE HOF)——C

parameter-identifier

formal-parameter-list

Y

\d

identifier

%PROCEDURE)—» {—’

formal-parameter-list

;»(FUNCTION}-» identifier }=

)

A

identifier

»
>

type-name

Y
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A.4.16 type-name

—

imported-interface-identifier
type-identifier |

A4.17 label

A.4.18 schema-name

—

imported-interface-identifier —QO%

schema-identifier
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A.4.19 type-denoter

BINDABLE

>

>
type-name ——————»~
RESTRICTED

ISO/IEC 10206 : 1991 (E)

variable-name
TYPE OF >
parameter-identifier
\—» schema-name ( expression )
\—»| new-ordinal-type >
\—»| new-structured-type -
“—»| new-pointer-type >

component-value

.
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A 420 simple-statement

< >
variable-access |

\—<: ?—b@—b expression ——————
function-identifier
GOTO » label |

A 4

procedure-name
N »—
—» actual-parameter-list >

o+

160

file-variable >
\—{ string-variable
Y string-expression
( <
\tvamable access —
L»—,—» expression < >
1 1
expression
s
A
expression

————— '\ >
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A.4.21 structured-statement

BEGIN statement T@ >
(e

L
expression —DGHEN statement
ELSED—D statement —»
\»(CASE)—D expression _.(E),F_)

< )

( had
constant-expression
N » constant-expression
) -
Y Vv |4 <
statement P\

\—p{ OTHERWISE |

statement

statement

expression >

e expression TO
\b(FOR)—D variablé-name
expression .
expression

4
\D@HLE expression | < J
variable-access
WITH DO)——» satement > »

constant-access

{ MNe
e
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A 422 variable-name

—

imported-interface-identifier "@_>_'

A.4.23 variable-access

——~—»| variable-name

variable-identifier

Y
J

expression

\»! variable-access

field-identifier

-
'

expression

f(

N field-designator-identifier

L» function-access —b@

4
L

12

1.4.24 expression

4

—1—| simple-expression

>

simple-expression
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A.4.25 procedure-name

> imported-interface-identifier —’OL.

\

procedure-identifier

s J

e
N
)

actual-parameter-list

( e 3 »| expression —>—— <

variable-access —»—]

function-name |——>»—~

@F J

N—p
\—>{ procedure-name |—»—
—p

<

(

A.4.27 [ new-ordinal-type

—{ expression —»@—b expression

identifier |
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A.428 new-structured-type

| ordinal-type

OF‘}—D type-denoter |~

%RECOR@-» field-list | —»| END

Lb(SET)——-»(OF)——» ordinal-type

JV

v

ordinal-type
OF type-denoter

4.23 new-pointer-type

type-name |
—O—_, D
schema-name

430 component-value

—p| expression

f
t

$| array-value I >

» record-value ————j
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A 431 constant-access

—~»{ constant-name
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\p! constant-access

expression

B
>

expression

field-identifier

\p| constant-lield-1dentiiler

A.4.32 fynction-access

fynction-name

{‘

actual-parameter-list —\

function-access

-
| .

[ | expression >

) .. expression

field-identifier

A 433 [simple-expression

A 4

< > 7 > term < >
< (+)e J
< (- )e y
< @4____/
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A.4.34 function-name

imported-interface-identifier
——<’ function-identifier F——

=
>

A.4.35 ordinal-type

< » new-ordinal-type $=————>—
——> ordinal-type-name ———»—
N—» type-ingquiry L g
~—»

discriminated-schema p—— >
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A 436 field-list

identifier type-denoter |

v
GJAS E identifier ordinal-type-name

discriminant-identifier

OF

4
«

constant-expression
constant-expression
4;
Y 4 -
L@—»@—» field-list —-»@ l g

A 4

\ 4
N

A
b (D

>
OTHERWISE o field-list w
S

—
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A.437 array-value

constant-expression
constant-expression
»

\ 4 A <+
L’@——h component-value
(e

\.

)

OoT

HERWISE)—-» component-value <

A .38 record-value

\ 4

0,

A 439 constant-name

L g

\$®__,

field-list-value

imported-interface=identifier

(O——

ﬁO}—# constant-identifier | ———»

\
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A440 term
7 »| factor S
< @ y
< @ y
¢ @ e v
< {m‘ y
e ( AND_THEN }e >

A 441 field-list-value

\

\ 4

field-identifier |

component-value

A
[ CASE)—{
tag-field-identifier

>—»{ constant-expression

A

R

field-list-value ‘@——<_’@_—>——9—L
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A 442 factor

>

primary 0
H primary
POW

>

1.4.43 primary

» bound-identifier

! unsigned-constant
———»{ constant-access
\——»| variable-access
—»| function-access
| discriminant-identifier
\————»{ schema-discriminant

\N——» set-constructor

structured-value-constructor

J I T T T T )Y

NOT primary

J

b@ »| expression

4
-
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