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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. 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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,
Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft
International Standards adopted by the joint technical committee are circulated to national bodies for
voting. Publication as an International Standard requires approval by at least 75 % of the national
bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 30170 was prepared by the Japanese Industrial Standards Committee (as JIS X3017) and was
adopted, under a special “fast-track procedure”, by Joint Technical Committee ISO/IEC JTC 1,
Information technology, in parallel with its approval by the national bodies of ISO and IEC.
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Introduction

This International Standard is based upon a submission from the Japanese National Standards
Body called JIS X3017 “Programming Language Ruby”, registered and published in 2011.

Ruby is an object-oriented scripting language designed to be developer-friendly, productive and
intuitive. There is a continuing growth of interest in Ruby around the world, especially among
web application developers, while its use spans from web applications to private tools.

As the Ruby language grows and spreads, there is no globally agreed upon documented Ruby
specification. In order to avoid confusion as a result of diversification of usage and incompatibility
among implementations, the Japan Industry Standard is proposed as an international standard.

There are multiple Ruby implementations available. Many of them are distributed as open
source software. The implementation called “Matz Ruby Implementation (MRI)” has been
treated as a reference implementation insofar as virtually all implementers check compatibility
of their implementations by comparing them to MRI. Therefore, this specification of Ruby is
codified as a strict subset of MRI.

This International Standard specifies only core language features and core libraries which are
stable enough and common between MRI versions and compatible between existing implemen-
tations. There are two versions of MRI currently distributed and maintained: MRI 1.8, which
has been available since 2003 and MRI 1.9, which was released in 2010. Currently, MRI 1.8 is
more widely used than MRI 1.9. Use of MRI 1.9 will likely spread in the next several years. To
avoid future divergence, features which are planned or prospected to be changed are excluded
from this version of the specification, or it is clearly stated that the behavior of the features are
not specified. For example, this specification does not specify the handling of character type in
detail because it is planned to be changed in MRI 1.9 for full support of ISO/IEC 10646. The
full support of ISO/TEC 10646 is going to be standardized in a future version of this standard.
The library defined in this specification is limited to that which is commonly used or necessary
to write simple programs.

This International Standard introduces special notations and a concept called “Execution con-

text” in order to specify flexible syntax and dynamic semantics of the Ruby language as simple
as possible.
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Information technology — Programming languages — Ruby

1 Scope
This International Standard specifies the syntax and semantics of the computer programming
language Ruby, and the requirements for conforming Ruby processors, strictly conforming Ruby

programs, and conforming Ruby programs.

This International Standard does not specify,

e the limit of size or complexity of a program text which a conforming processor evaluates,

e the minimal requirements of a data processing system that is capable of supporting a
conforming processor,

e the method for activating the execution of programs on a data processing system, and

e the method for reporting syntactic and runtime errors.

NOTE Execution of a Ruby program is to evaluate the program (see 10) by a Ruby processor.

2 Normative references
The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of the

referenced document (including any amendments) applies.

e ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for information
interchange.

e TEC 60559:1989, Binary floating-point arithmetic for microprocessor systems.

e ISO/IEC 2382-1:1993, Information technology — Vocabulary — Part 1: Fundamental terms.

3 Conformance
A strictly conforming Ruby program shall

e use only those features of the language specified in this International Standard, and
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e not produce output dependent on any unspecified or implementation-defined behavior.

A conforming Ruby processor shall

e evaluate any strictly conforming programs as specified in this International Standard.

A conforming Ruby processor may

e evaluate a strictly conforming program in a different way from the one described in this
International Standard, if it does not change the behavior of the program; however, if the
program redefines any method or constant of a built-in class or module (see Clause 15),
the behavior of the program may be different from the one described in this International
Standard (see NOTE 2), and

e support syntax not described in this International Standard, and evaluate any programs
which use features not specified in this International Standard.

A conforming processor shall be accompanied by a document that defines all implementation-
defined behavior and all extensions not specified in this International Standard.

A conforming Ruby program is one that a conforming Ruby processor can evaluate.

A conforming program shall be accompanied by a document that defines expected behavior of
each implementation-defined behavior and extensions used in the program and not specified in
this International Standard, if these behaviors affect the output of the program.

NOTE 1 The description of expected behaviors can be replaced by the name of a conforming processor
which supports the expected behaviors.

NOTE 2 For example, a conforming processor may omit an invocation of a method of a built-in class or
module for optimization purpose, and do the same calculation as the method instead. In this case, even
if a program redefines the method, the behavior of the program might not change because the redefined
method might not actually be invoked.

4 Terms and definitions

For the purposes of this document, the following terms and definitions apply. Other terms are
defined where they appear in bold slant face or on the left side of a syntax rule.

4.1
block
procedure which is passed to a method invocation

4.2
class
object which defines the behavior of a set of other objects, called its instances

NOTE The behavior is a set of methods which can be invoked on an instance.

4.3
class variable
variable whose value is shared by all the instances of a class
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4.4

constant

variable which is defined in a class or a module, and is accessible both inside and outside the
class or module

NOTE The value of a constant is ordinarily expected to remain unchanged during the execution of a
program, but this International Standard does not enforce this expectation.

4.5
exception
object which represents an exceptional event

4.6
global variable
variable which is accessible everywhere in a program

4.7
implementation-defined
behavior that possibly differs between implementations, but is defined for every implementation

4.8
instance method
method which can be invoked on all the instances of a class

4.9
instance variable
variable that exists in a set of variable bindings which every instance of an object has

4.10

local variable

variable which is accessible only in a certain scope introduced by a program construct such as
a method definition, a block, a class definition, a module definition, a singleton class definition,
or the top level of a program

4.11
method
procedure which, when invoked on an object, performs a set of computations on the object

4.12

method visibility

attribute of a method which determines the conditions under which a method invocation is
allowed

4.13
module
object which provides features to be included into a class or another module

4.14

object
computational entity which has a state and a behavior
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NOTE The behavior of an object is a set of methods which can be invoked on the object.

4.15
singleton class
object which can modify the behavior of its associated object

NOTE A singleton class is ordinarily associated with a single object. However, a conforming processor
may associate a singleton class with multiple objects as described in 13.4.1.

4.16
singleton method
instance method of a singleton class

4.17

unspecified

behavior that possibly differs between implementations, and is not necessarily defined for every
implementation

4.18
variable
computational entity that refers to an object, which is called the value of the variable

4.19
variable binding
association between a variable and an object which is referred to by the variable

5 Notational conventions
5.1 General description

In this clause, the following terms are used:

a) sequence of A
A “sequence of A”, whose length is n, indicates a sequence whose n elements A, Ao, ...,
A, (n>0) are of the same kind A as follows: AjAs...A,. A sequence whose length is 0 is
called an empty sequence.

b) sequence of A separated by B
A “sequence of A separated by B”, whose length is n+ 1, indicates a sequence whose n + 1

elements Ag, A1, Ag, ..., A, (n>0) are of the same kind A and whose adjacent elements
are separated by By, B, ..., By, of the same kind B as follows: AgB1A1Bs... B, A,.

5.2 Syntax
5.2.1 General description
In this International Standard, the syntax of the Ruby language is specified by syntactic rules

which are a series of productions (see 5.2.2), and constraints of syntax written in a natural
language. Syntactic rules are given in some subclauses, and are entitled “Syntax”.
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5.2.2 Productions

Each production is of the following form, where X is a nonterminal symbol [see 5.2.4 b)], and Y
is a sequence of syntactic term sequences (see 5.2.3) separated by a vertical line (|), and where
whitespace and newlines are used for the sake of readability:

XY

A production defines a set of sequences of characters represented by a nonterminal symbol X
as a union of sets represented by syntactic term sequences in Y. The production X :: Y is
therefore called “the production of X” or “the X production”. X is called the left hand side of
the production, and Y is called the right hand side of the production. The nonterminal symbol
X is said to directly refer to nonterminal symbols which appear in Y. A relationship that a
nonterminal symbol A refers to a nonterminal symbol B is defined recursively as follows:

e If A directly refers to B, then A refers to B;

e If A refers to a nonterminal symbol C, and if C refers to B, then A refers to B.

NOTE 1 A syntactic term represents a set of sequences of characters as described in 5.2.3.

In a constraint written in a natural language in a syntactic rule, or in a semantic rule (see
5.3), “X”, where X is a syntactic term sequence, indicates an element of the set of sequences
of characters represented by the syntactic term sequence X. Especially in the case that X is a
nonterminal symbol Y, “Y” indicates an element of the set of sequences of characters represented
by the nonterminal symbol, and “the nonterminal symbol Y” indicates the nonterminal symbol
itself. A sequence of characters represented by “Y” is also called “of the form Y.

When a nonterminal symbol Y directly refers to a nonterminal symbol Z, “Z of Y” indicates a
part of a sequence of characters represented by Y, which is represented by such Z.

NOTE 2 For example, a sequence z of characters represented by X whose production is “X :: Y 27
consists of a sequence y of characters represented by Y and a sequence z of characters represented by Z,
and £ = yz In this case, “Z of X” indicates z.

“Z in Y” indicates a part of a sequence of characters represented by Y, which is represented by
Z referred to by the nonterminal symbol Y.

“Each Z of Y” indicates a sequence of characters defined by the following a) to c):

a) This notation is used when Z appears in a primary term P (see 5.2.4), and the right hand
side of the production of Y contains zero or more repetitions of P [see 5.2.4 )] (i.e., P*).

b) Let Y, (n>0) be the right hand side of the production of Y, where P* is replaced with a
sequence of Ps whose length is n. For any sequence y of characters represented by Y, there

exists 4 such that a sequence of characters represented by Y; is y.

c) “Each Z of Y” indicates a part of y represented by Z which appears repeatedly in Y.
If the number of Z referred to by Y in productions in a subclause is only one, “Z” is used as a

short form of “Z of Y” or “Z in Y.
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The nonterminal symbols input-element (see 8.1), program (see 10.1), and pattern (see 15.2.15.4)
are called start symbols.

EXAMPLE 1 The following example is the input-element production. This production means an input-
element is any of a line-terminator, whitespace, comment, end-of-program-marker, or token.

iput-element ::
line-terminator
| whitespace
| comment
| end-of-program-marker
| token

EXAMPLE 2 Y and Z are defined as follows:

Y =
Z (#27)"

a|b| (V)

In this case, for each following sequence of characters represented by Y, “each Z of Y” indicates each
underlined part.

a
a#b
a#b#a
(a#b)

a# (a#tb)#a
5.2.3 Syntactic term sequences

A syntactic term sequence is a sequence of syntactic terms (see 5.2.4). A syntactic term sequence
S, which is a sequence Ty To ... T, (n > 1), where T; (1 < i< n) is a syntactic term, represents
a set of all sequences of characters of the form #; 5 ...t,, where ¢; is any element of the set of
sequences of characters represented by T;. However, if T; is a special term, the meaning of ¢; is
defined in 5.2.4 d).

Line-terminators (see 8.3), whitespace (see 8.4), and comments (see 8.5) are used to separate
tokens (see 8.7), and are ordinarily ignored. Line-terminators, whitespace, and comments are
therefore omitted in the right hand side of productions except in Clause 8 and 15.2.15.4. That
is, in the right hand side of productions, the following syntactic term is omitted before and after
terms.

( line-terminator | whitespace | comment )*

6 ©ISO/IEC 2012 — Al g QGHments

Document Sharing Hub

Full document details: ISO IEC 30170-2012


http://www.avadocuments.com/doc/iso-iec-30170-2012
http://www.avadocuments.com/doc/iso-iec-30170-2012

ISO/IEC 30170:2012(E)

However, a location where a line-terminator or whitespace shall not occur, or a location where
a line-terminator or whitespace shall occur is indicated by special terms: a forbidden term [see
5.2.4 d) 2)] or a mandatory term [see 5.2.4 d) 3)], respectively.

EXAMPLE The following example represents a sequence of characters: alias [a terminal symbol, see
5.2.4 a)], new-name, and aliased-name, in this order. However, there might be any number of line-
terminators, whitespace characters, and/or comments between these elements.

alias new-name aliased-name

5.2.4 Syntactic terms

A syntactic term represents a sequence of characters, or a constraint to a sequence of characters
represented by a syntactic term sequence which includes the syntactic term. A syntactic term
is any of the following a) to h). In particular, syntactic terms a) to ¢) are called primary terms.

NOTE Note that a syntactic term is specified recursively.

a) terminal symbol
A terminal symbol is shown in typewriter face. A terminal symbol represents a set whose
only element is a sequence of characters shown in typewriter face.

EXAMPLE 1 + represents a sequence of one character “+”. def represents a sequence of three
characters “def”.

b) nonterminal symbol
A nonterminal symbol is shown in #talic face. A nonterminal symbol represents a set of
sequences of characters defined by the production of the nonterminal symbol.

EXAMPLE 2 A binary-digit defined by the following production represents “0” or “1”.

binary-digit ::
0] 1

¢) grouping term
A grouping term is a sequence of syntactic term sequences separated by a vertical line (|)
and enclosed by parentheses [( )]. A grouping term represents a union of sets of sequences
of characters represented by syntactic term sequences in the grouping term.

EXAMPLE 3 The following example represents an alpha-numeric-character or a line-terminator.

( alpha-numeric-character | line-terminator )
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d) special term
A special term is a text enclosed by square brackets ([ ]). A special term is any of the
following:

1) negative lookahead
The notation of a negative lookahead is [lookahead ¢ S], where S is a sequence of
terminal symbols separated by a comma (,) enclosed by curly brackets ({ }). A negative
lookahead represents a constraint that any sequence of characters in S shall not occur
just after the negative lookahead.

EXAMPLE 4 The following example means that an argument-without-parentheses shall not
begin with “{”:

argument-without-parentheses ::
[lookahead ¢ { { }] argument-list

2) forbidden term
The notation of a forbidden term is [no 7" here], where T is a primary term. A forbidden
term represents a constraint that no 7' shall occur there.

EXAMPLE 5 The following example means no line-terminator shall occur there.

[no line-terminator here ]

3) mandatory term
The notation of a mandatory term is [T here], where T is a primary term. A mandatory
term represents a constraint that one or more T's shall occur there.

EXAMPLE 6 The following example means one or more line-terminators shall occur there.

[ line-terminator here ]

4) other special term
The notation of an other special term is [U], where U is a text which does not match
any of d) 1) to d) 3). This special term represents a set of sequences of characters rep-
resented by U, or a constraint represented by U to a sequence of characters represented
by a syntactic term sequence which includes this special term.

EXAMPLE 7 The following example means that a source-character is any character specified
in ISO/IEC 646:1991 IRV:

source-character ::
[ any character in ISO/IEC 646:1991 IRV ]
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EXAMPLE 8 The following example means =begin shall occur at the beginning of a line.

[ beginning of a line | =begin

e) optional term
An optional term is a primary term postfixed with a superscripted question mark (7).

An optional term represents a superset of the set represented by the primary term, which
has an empty sequence of characters as the only additional element.

EXAMPLE 9 The following example means that the block is optional.

block”

f)  zero or more repetitions
A primary term postfixed with a superscripted asterisk (*) indicates zero or more repetitions
of the primary term. Zero or more repetitions represent a set of sequences of characters
whose elements are all sequences of any zero or more elements of the set represented by the
primary term.

EXAMPLE 10 The following example means a sequence of characters which consists of zero or
more elsif-clauses.

elsif-clause™

g) one or more repetitions
A primary term postfixed with a superscripted plus sign () indicates one or more repeti-
tions of the primary term. One or more repetitions represent a set of sequences of characters
whose elements are all sequences of any one or more elements of the set represented by the
primary term.

EXAMPLE 11 The following example means a sequence of characters which consists of one or
more when-clauses.

when-clause

h) exception term
An exception term is a sequences of a primary term P, the phrase but not, and another
primary term P,. An exception term represents a set of sequences of characters whose
elements are all elements of P; excluding all elements of Ps.
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EXAMPLE 12 The following example represents a source-character but not a single-quoted-string-
meta-character.

source-character but not single-quoted-string-meta-character

5.2.5 Conceptual names

A nonterminal symbol (except start symbols) which is not referred to by any start symbol is
called a conceptual name. In the production of a conceptual name, ::= is used instead of :: to
distinguish conceptual names from other nonterminal symbols.

NOTE 1 In this International Standard, some semantically related nonterminal symbols are syntacti-
cally away from each other. Conceptual names are used to define names which organize such nonterminal
symbols [e.g., assignment (see 11.4.2]). Conceptual names are also used to define nonterminal symbols
used only in semantic rules [e.g., binary-operator (see 11.4.4)].

EXAMPLE 1 The following example defines the conceptual name assignment, which can be used to
mention either assignment-expression or assignment-statement.

assignment 1=
assignment-expression
| assignment-statement

5.3 Semantics

For syntactic rules, corresponding semantic rules are given in some subclauses, and are entitled
“Semantics”. In this International Standard, the behaviors of programs are specified by pro-
cesses evaluating the programs. The evaluation of a program construct, which is a sequence
of characters represented by a nonterminal symbol, usually results in a value, which is called
the (resulting) value of the program construct. Semantic rules specify the ways of evaluating
program constructs specified in corresponding syntactic rules, and the resulting values of the
evaluations.

The start of evaluation steps of a program construct described in semantic rules is called the
start of the evaluation of the program construct. The time when there is no evaluation step to
be taken for the program construct is called the end of the evaluation of the program construct.
If the evaluation of a program construct has started, and if the evaluation has not ended, the
program construct is said to be under evaluation.

If there is no semantic rule corresponding to a nonterminal symbol X, and if the right hand side
of the production of X is a sequence of other nonterminal symbols separated by a vertical line
(]), the semantic rule of X is defined by the semantic rules of other nonterminal symbols referred
to by X.

EXAMPLE 1 A wariable (see 11.5.4) has the following production, and has no description of semantic
rules.
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variable ::
constant-identifier
| global-variable-identifier
| class-variable-identifier
| instance-variable-identifier
| local-variable-identifier

In this case, the semantic rule of variable is defined by the semantic rule of constant-identifier, global-
variable-identifier, class-variable-identifier, instance-variable-identifier, or local-variable-identifier.

If there is more than one same nonterminal symbol in the right hand side of a production,
the nonterminal symbols have a subscript to distinguish them in semantic rules (e.g., operator-
expressiony), if necessary.

The semantic rule of a conceptual name describes the semantic rule of program constructs
which are elements of the set of sequences of characters represented by the conceptual name. In
semantic rules, “X”, where X is a conceptual name, indicates a program construct which is an
element of the set of sequences of characters represented by the nonterminal symbol X.

EXAMPLE 2 logical-AND-expression (see 11.2.3) has the following production.

logical-AND-expression ::=
keyword-AND-expression
| operator-AND-expression

Since logical-AND-expression is a conceptual name, a sequence of characters represented by a keyword-
AND-expression or operator-AND-expression never be recognized as a logical-AND-expression under
parsing process of a program text. However, keyword-AND-expression and operator-AND-expression
have similar semantic rules and they are described as the semantic rule of logical-AND-expression. In
semantic rules, “logical-AND-expression” indicates a program construct represented by a keyword-AND-
expression or operator-AND-expression.

5.4 Attributes of execution contexts

The names of the attributes of execution contexts (see 7.1) are enclosed in double square brackets

(ID-

EXAMPLE [self] is one of the attributes of execution contexts.
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6 Fundamental concepts

6.1 Objects

An object has a state and a behavior. The state of an object is represented by the attributes
of the object. Every object has a set of bindings of instance variables (see 6.2.2) as one of its
attributes. Besides the set of bindings of instance variables, an object can have some other
attributes, depending on the class of the object. The behavior of an object is defined by a set
of methods (see 6.3) which can be invoked on that object. A method is defined in a class, a

singleton class, or a module (see 6.5).

Every value directly manipulated by a program is an object. All of the following values are
objects:

e A value which is referred to by a variable (see 6.2);
e A value which is passed to a method as an argument;
e A value which is returned by a method;

e A value which is returned as the result of evaluating an ezpression (see Clause 11), a
statement (see Clause 12), a compound-statement (see 10.2), or a program (see 10.1).

Other values are not objects, unless explicitly specified as objects.

NOTE Primitive values such as integers are also objects. For example, an integer literal (see 8.7.6.2)
evaluates to an object.

6.2 Variables
6.2.1 General description
A variable is denoted by a name, and refers to an object, which is called the value of the variable.
A variable itself is not an object. While a variable can refer to only one object at a time, an
object can be referred to by more than one variable at a time.
A variable is said to be bound to an object if the variable refers to the object. This association
of a variable with an object is called a variable binding. When a variable with name N is
bound to an object O, N is called the name of the binding, and O is called the value of the
binding.
There are five kinds of variables:
e instance variables (see 6.2.2), whose names are prefixed with single “@” (e.g., “@var”);
e constants (see 6.5.2), whose names begin with an uppercase character (e.g., “Const”);
e class variables (see 6.5.2), whose names are prefixed with “@@” (e.g., “@@var”);

W

e local variables (see 9.2), whose names begin with a lowercase character or “_” (e.g., “var”);

e global variables (see 9.3), whose names are prefixed with “$” (e.g., “$var”).
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Any variable can be bound to any kind of object.

EXAMPLE In the following program, first, the local variable x refers to an integer, then it refers to a
string, finally it refers to an array.

x = 123
x = "abc"
x = [1, 2, 3]

6.2.2 Instance variables

An object has a set of variable bindings. A variable whose binding is in this set is an instance
variable of that object. This set of bindings of instance variables represents a state of that
object.

An instance variable of an object is not directly accessible outside the object. An instance
variable is ordinarily accessed through methods called accessors outside the object. In this
sense, a set of bindings of instance variables is encapsulated in an object.

EXAMPLE In the following program, the value of the instance variable @value of an instance of the
class ValueHolder is initialized by the method initialize (see 15.2.3.3.1), and is accessed through the
accessor method value, and printed by the method puts of the module Kernel (see 15.3.1.2.11). Text
after # is a comment (see 8.5).

class ValueHolder
def initialize(value)
@value = value
end

def value
return Qvalue
end
end

vh = ValueHolder.new(10) # initialize(10) is invoked.
puts vh.value

6.3 Methods

A method is a procedure which, when invoked on an object, performs a set of computations on
the object. A method itself is not an object. The behavior of an object is defined by a set of
methods which can be invoked on that object. A method has one or more (when aliased) names
associated with it. An association between a name and a method is called a method binding.
When a name N is bound to a method M, N is called the name of the binding, and M is called
the value of the binding. A name bound to a method is called the method name. A method
can be invoked on an object by specifying one of its names. The object on which the method is
invoked is called the receiver of the method invocation.

EXAMPLE In a method invocation obj.method(argl, arg2), obj is called the receiver, and method
is called the method name. See 11.3 for method invocation expressions.

Methods are described further in 13.3.
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6.4 Blocks

A block is a procedure which is passed to a method invocation. The block passed to a method
invocation is called zero or more times in the method invocation.

A block itself is not an object. However, a block can be represented by an object which is an
instance of the class Proc (see 15.2.17).

EXAMPLE 1 In the following program, for each element of an array, the block “{ |i| puts i }” is
called by the method each of the class Array (see 15.2.12.5.10).

a=1[1, 2, 3]
a.each { |il| puts i }

EXAMPLE 2 In the following program, an instance of the class Proc which represents the block
“{ puts "abc" }” is created, and is called by the method call of the class Proc (see 15.2.17.4.3).

x = Proc.new { puts "abc" }
x.call

Blocks are described further in 11.3.3.
6.5 Classes, singleton classes, and modules
6.5.1 General description

Behaviors of objects are defined by classes, singleton classes, and modules. A class defines
methods shared by objects of the same class. A singleton class is associated to an object, and
can modify the behavior of that object. A module defines, and provides methods to be included
into classes and other modules. Classes, singleton classes, and modules are themselves objects,
which are dynamically created and modified at run-time.

6.5.2 Classes

A class is itself an object, and creates other objects. The created objects are called direct
instances of the class (see 13.2.4).

A class defines a set of methods which, unless overridden (see 13.3.1), can be invoked on all the
instances of the class. These methods are instance methods of the class.

A class is itself an object, and created by evaluation of a program construct such as a class-
definition (see 13.2.2). A class has two sets of variable bindings besides a set of bindings of
instance variables. The one is a set of bindings of constants. The other is a set of bindings of
class variables, which represents the state shared by all the instances of the class.

The constants, class variables, singleton methods and instance methods of a class are called the
features of the class.

EXAMPLE 1 The class Array (see 15.2.12) is itself an object, and can be the receiver of a method
invocation. An invocation of the method new on the class Array creates an object called a direct instance
of the class Array.

EXAMPLE 2 In the following program, the instance method push of the class Array (see 15.2.12.5.22)
is invoked on an instance of the class Array.
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a = Array.new
a.push(1, 2, 3) # The value of a is changed to [1, 2, 3].

EXAMPLE 3 In the following program, the class X is defined by a class definition. The class variable
@Qa is shared by instances of the class X.

class X
@@a = "abc"

def print_a
puts @Qa
end

def set_a(value)
@Qa = value

end
end
x1 = X.new
x1l.print_a # prints abc
x2 = X.new
x2.set_a("def")
x2.print_a # prints def
x1.print_a # prints def

Classes are described further in 13.2.
6.5.3 Singleton classes

Every object, including classes, can be associated with at most one singleton class. The singleton
class defines methods which can be invoked on that object. Those methods are singleton methods
of the object.

e If the object is not a class, the singleton methods of the object can be invoked only on that
object.

e If the object is a class, singleton methods of the class can be invoked only on that class and
its subclasses (see 6.5.4).

A singleton class is created, and associated with an object by a singleton class definition (see
13.4.2) or a singleton method definition (see 13.4.3).

EXAMPLE 1 In the following program, the singleton class of x is created by a singleton class definition.
The method show is called a singleton method of x, and can be invoked only on x.

abc
|Idef n

X =

y

# The definition of the singleton class of x
class << x
def show
puts self # prints the receiver
end
end

x.show # prints abc
y.show # raises an exception
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EXAMPLE 2 In the following program, the same singleton method show as EXAMPLE 1 is defined
by a singleton method definition. The singleton class of x is created implicitly by the singleton method
definition.

x = "abc"

# The definition of a singleton method of x
def x.show

puts self # prints the receiver
end

X .show

EXAMPLE 3 In the following program, the singleton method a of the class X is defined by a singleton
method definition.

class X
# The definition of a singleton method of the class X
def X.a
puts "The method a is invoked."
end
end
X.a

NOTE Singleton methods of a class is similar to so-called class methods in other object-oriented lan-
guages because they can be invoked on that class.

Singleton classes are described further in 13.4.
6.5.4 Inheritance

A class has at most one single class as its direct superclass. If a class A has a class B as its
direct superclass, A is called a direct subclass of B.

All the classes in a program, including built-in classes, form a rooted tree called a class inher-
itance tree, where the parent of a class is its direct superclass, and the children of a class are
all its direct subclasses. There is only one class which does not have a superclass. It is the root
of the tree. All the ancestors of a class in the tree are called superclasses of the class. All the
descendants of a class in the tree are called subclasses of the class.

A class inherits constants, class variables, singleton methods, and instance methods from its
superclasses, if any (see 13.2.3). If an object C is a direct instance of a class D, C' is called an
instance of D and all its superclasses.

EXAMPLE The following program defines three classes: the class X, the class Y, and the class Z.

class X
end

class Y < X
end

class Z <Y
end

The class X is called the direct superclass of the class Y, and the class Y is called a direct subclass of the
class X. The class Y inherits features from the class X. The class X is called a superclass of the class Z, and
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the class Z is called a subclass of the class X. The class Z inherits features from the class X and the class
Y. A direct instance of the class Z is called an instance of the class X, the class Y, and the class Z.

6.5.5 Modules

Multiple inheritance of classes is not permitted. That is, a class can have only one direct
superclass. However, features can be appended to a class from multiple modules by using
module inclusions.

A module is an object which has the same structure as a class except that it cannot create an
instance of itself and cannot be inherited. As with classes, a module has a set of bindings of
constants, a set of bindings of class variables, and a set of instance methods. Instance methods,
constants, and class variables defined in a module can be used by other classes, modules, and
singleton classes by including the module into them.

While a class can have only one direct superclass, a class, a module, or a singleton class can
include multiple modules. Instance methods defined in a module can be invoked on an instance
of a class which includes the module. A module is created by a module definition (see 13.1.2).

EXAMPLE The following example is not a strictly conforming Ruby program, because a class cannot
have multiple direct superclasses.

class Stream
end

class ReadStream < Stream
def read(n)
# reads n bytes from a stream
end
end

class WriteStream < Stream
def write(str)
# writes str to a stream
end
end

class ReadWriteStream < ReadStream, WriteStream
end

Instead, a class can include multiple modules. The following example uses module inclusion instead of
multiple inheritance.

class Stream
end

module Readable
def read(n); end
end

module Writable
def write(str); end
end

class ReadStream < Stream
include Readable
end
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class WriteStream < Stream
include Writable
end

class ReadWriteStream
include Readable

include Writable
end

Modules are described further in 13.1.

6.6 Boolean values

An object is classified into either a trueish object or a falseish object.

Only false and nil are falseish objects. false is the only instance of the class FalseClass (see
15.2.6), to which a false-expression evaluates (see 11.5.4.8.3). nil is the only instance of the class

NilClass (see 15.2.4), to which a nil-expression evaluates (see 11.5.4.8.2).

Objects other than false and nil are classified into trueish objects. true is the only instance of
the class TrueClass (see 15.2.5), to which a true-expression evaluates (see 11.5.4.8.3).

7 Execution contexts
7.1 General description
An execution context is a set of attributes which affects evaluation of a program.

An execution context is not a part of the Ruby language. It is defined in this International
Standard only for the description of the semantics of a program. A conforming processor shall
evaluate a program producing the same result as if the processor acted within an execution
context in the manner described in this International Standard.

An execution context consists of a set of attributes as described below. FEach attribute of an
execution context except [global-variable-bindings] forms a stack. Attributes of an execution
context are changed when a program construct is evaluated.

The following are the attributes of an execution context:

[self] : A stack of objects. The object at the top of the stack is called the current self,
to which a self-expression evaluates (see 11.5.4.8.4).

[class-module-list] : A stack of lists of classes, modules, or singleton classes. The class or
module at the head of the list which is on the top of the stack is called the current class
or module.

[default-method-visibility]] : A stack of visibilities of methods, each of which is one of the
public, private, and protected visibilities. The top of the stack is called the current
visibility .

[local-variable-bindings] : A stack of sets of bindings of local variables. The element at the
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top of the stack is called the current set of local variable bindings. A set of bindings
is pushed onto the stack on every entry into a local variable scope (see 9.2), and the top
element is removed from the stack on every exit from the scope. The scope with which
an element in the stack is associated is called the scope of the set of local variable
bindings.

[invoked-method-name] : A stack of names by which methods are invoked.

[defined-method-name] : A stack of names with which the invoked methods are defined.

NOTE The top elements of [invoked-method-name] and [defined-method-name] are usually the
same. However, they can be different if an invoked method has an alias name.

[block] : A stack of blocks passed to method invocations. An element of the stack may
be block-not-given. block-not-given is the special value which indicates that no block is

passed to a method invocation.

[global-variable-bindings] : A set of bindings of global variables.
7.2 The initial state

Immediately prior to execution of a program, the attributes of the execution context is initialized
as follows:

a) Set [global-variable-bindings] to a newly created empty set. A conforming processor may
add bindings of any global variables to [global-variable-bindings] .

b) Create built-in classes and modules as described in Clause 15.

c) Create an empty stack for each attribute of the execution context except [global-variable-
bindings] .

d) Create a direct instance of the class Object and push it onto [self] .

e) Create a list containing only element, the class Object, and push the list onto [class-module-
list] .

f)  Push the private visibility onto [default-method-visibility] .

g) Push block-not-given onto [block] .

8 Lexical structure
8.1 General description

Syntax

mput-element ::
line-terminator
| whitespace
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| comment
| end-of-program-marker
| token

The program text of a program is first converted into a sequence of input-elements, which are ei-
ther line-terminators, whitespace, comments, end-of-program-markers, or tokens. When several
prefixes of the input under the converting process have matching productions, the production
that matches the longest prefix is selected.

8.2 Program text

Syntax

source-character ::
[ any character in ISO/IEC 646:1991 IRV |

A program is represented as a program text. A program text is a sequence of source-characters.
A source-character is a character in ISO/IEC 646:1991 IRV (the International Reference Ver-
sion). The support for any other character sets and encodings is unspecified.

NOTE A conforming processor is required to support ISO/IEC 646:1991 IRV. A conforming processor
may support other character sets and encodings. However, ways to handle characters other than those
in ISO/IEC 646:1991 IRV and ways to handle coded character sets where characters have different codes
from ISO/IEC 646:1991 are not specified in this International Standard.

Terminal symbols are sequences of those characters in ISO /TEC 646:1991 IRV. Control characters
and the character SPACE in ISO/IEC 646:1991 IRV are represented by two digits in hexadecimal
notation prefixed by “0x”, where the first and the second digits respectively represent x and y
of the notations of the form x/y specified in ISO/IEC 646, 5.1.

EXAMPLE “0x0a” represents the character LF, whose bit combination specified in ISO/IEC 646 is
0/10.

8.3 Line terminators

Syntax

line-terminator ::
0x0d” 0x0a

Except in Clause 8 and 15.2.15.4, line-terminators are omitted from productions as described
in 5.2.3. However, a location where a line-terminator shall not occur, or a location where a
line-terminator shall occur is indicated by special terms: a forbidden term [see 5.2.4 d) 2)] or a
mandatory term [see 5.2.4 d) 3)], respectively.

EXAMPLE statements are separated by separators (see 10.2). The syntax of the separators is as
follows:
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separator ::
5

| [line-terminator here|

The source

x=1+2
puts x

is therefore separated into the two statements “x = 1 + 2”7 and “puts x” by a line-terminator.

The source

99

is parsed as the single statement “x = 1 + 2” because “x =” is not a statement. However, the source

=1+2

is not a strictly conforming Ruby program because a line-terminator shall not occur before = in a single-

variable-assignment-expression, and “= 1 + 2” is not a statement. The fact that a line-terminator shall
not occur before = is indicated in the syntax of the single-variable-assignment-expression as follows (see
11.4.2.2.2):

single-variable-assignment-expression ::
variable [no line-terminator here| = operator-expression

8.4 Whitespace

Syntax

whitespace ::
0x09 | 0xOb | 0xOc | 0x0d | 0x20 | line-terminator-escape-sequence

line-terminator-escape-sequence ::
\ line-terminator

Except in Clause 8 and 15.2.15.4, whitespace is omitted from productions as described in 5.2.3.
However, a location where whitespace shall not occur, or a location where whitespace shall occur
is indicated by special terms: a forbidden term [see 5.2.4 d) 2)] or a mandatory term [see 5.2.4
d) 3)] , respectively.
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8.5 Comments

Syntax

comment ::
single-line-comment
| multi-line-comment

single-line-comment ::
”
# comment-content

comment-content ::
line-content

line-content ::
( source-character™ ) but not ( source-character* line-terminator source-character* )

multi-line-comment ::
multi-line-comment-begin-line multi-line-comment-line”’
multi-line-comment-end-line

multi-line-comment-begin-line ::
[ beginning of a line | =begin rest-of-begin-end-line” line-terminator

multi-line-comment-end-line ::
[ beginning of a line | =end rest-of-begin-end-line’
( line-terminator | [ end of a program | )

rest-of-begin-end-line ::
whitespace ™ comment-content

multi-line-comment-line ::
comment-line but not multi-line-comment-end-line

comment-line ::
comment-content line-terminator

”

The notation “[ beginning of a line |” indicates the beginning of a program or the position

immediately after a line-terminator.

A comment is either a single-line-comment or a multi-line-comment. Except in Clause 8 and
15.2.15.4, comments are omitted from productions as described in 5.2.3.

A single-line-comment begins with “#” and continues to the end of the line. A line-terminator
at the end of the line is not considered to be a part of the comment. A single-line-comment can
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contain any characters except line-terminators.
A multi-line-comment begins with a line beginning with =begin, and continues until and in-
cluding a line that begins with =end. Unlike single-line-comments, a line-terminator of a multi-

line-comment-end-line, if any, is considered to be part of the comment.

NOTE A line-content is a sequence of source-characters. However, line-terminators are not permitted
within a line-content as specified in the line-content production.

8.6 End-of-program markers

Syntax

end-of-program-marker ::
[ beginning of a line | __END__ ( line-terminator | [ end of a program | )

An end-of-program-marker indicates the end of a program. Any source characters after an
end-of-program-marker are not treated as a program text.

NOTE __END__is not a keyword, and can be a local-variable-identifier.
8.7 Tokens
8.7.1 General description

Syntax

token ::
keyword
| identifier
| punctuator
| operator
| literal

punctuators and operators are symbols that have independent syntactic and semantic signifi-
cance. The semantics of punctuators and operators are described in the clauses from Clause 9
to Clause 14.

8.7.2 Keywords

Syntax

keyword ::
__LINE__ | __ENCODING__ | __FILE__ | BEGIN | END | alias | and | begin
| break | case | class | def | defined? | do | else | elsif | end
| ensure | for | false | if | in | module | next | nil | not | or | redo
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| rescue | retry | return | self | super | then | true | undef | unless
| until | when | while | yield

Keywords are case-sensitive.

NOTE __LINE ENCODING

—— —= -

__FILE__, BEGIN, and END are reserved for future use.

——

8.7.3 Identifiers

Syntax

identifier ::
local-variable-identifier
| global-variable-identifier
| class-variable-identifier
| instance-variable-identifier
| constant-identifier
| method-only-identifier
| assignment-like-method-identifier

local-variable-identifier ::
( lowercase-character | _) identifier-character™ but not keyword

global-variable-identifier ::
$ identifier-start-character identifier-character®

class-variable-identifier ::
@@ identifier-start-character identifier-character™

instance-variable-identifier ::
@ identifier-start-character identifier-character™

constant-identifier ::
uppercase-character identifier-character® but not keyword

method-only-identifier ::
( constant-identifier | local-variable-identifier ) (! | 7))

assignment-like-method-identifier ::
( constant-identifier | local-variable-identifier ) =

identifier-character ::
lowercase-character
| uppercase-character
| decimal-digit
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identifier-start-character ::
lowercase-character
| uppercase-character

uppercase-character ::

A|/B|C|D|E|F|G|H|]I|J|X|]L|M|N|O|]P|Q]|R

[ sfT[UlvVI]W]|X]|Y]Z

lowercase-character ::

a|blcldfel[f|lg|h[ilj|k|[l][m[n|lofplaqlr

[sltlufv]w|x|[y]z

decimal-digit ::
o123 |4a|5]|6|7|8]29

8.7.4 Punctuators

Syntax

punctuator ::

LT CIY LY ee |l sl e o7

8.7.5 Operators

Syntax

operator ::
Loor= | v ] &k | T
| operator-method-name
| =

| assignment-operator

operator-method-name ::

ClE N[> === =" > =] <] =< >»> |+ ]~

[ x [/ [k e | 7+ ] e | 1] 0=]°

assignment-operator ::
assignment-operator-name =

assignment-operator-name ::
22 B2 N S S A o B B VAR I O

©ISO/IEC 2012 — All rights reserved

Full document details: ISO IEC 30170-2012

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/iso-iec-30170-2012
http://www.avadocuments.com/doc/iso-iec-30170-2012

ISO/IEC 30170:2012(E)

8.7.6 Literals

8.7.6.1 General description

literal ::
numeric-literal
| string-literal
| array-literal
| reqular-expression-literal
| symbol

8.7.6.2 Numeric literals

Syntax

numeric-literal ::
signed-number
| unsigned-number

signed-number ::
(+ | - ) unsigned-number

unsigned-number ::
integer-literal
| float-literal

integer-literal ::
decimal-integer-literal
| binary-integer-literal
| octal-integer-literal
| hezadecimal-integer-literal

decimal-integer-literal ::
unprefized-decimal-integer-literal
| prefized-decimal-integer-literal

unprefized-decimal-integer-literal ::
0
| decimal-digit-except-zero ( _* decimal-digit )*

prefized-decimal-integer-literal ::
0 (d | D) digit-decimal-part
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digit-decimal-part
decimal-digit ( _° decimal-digit )*

binary-integer-literal ::
0 (b |B) binary-digit ( _" binary-digit )*

octal-integer-literal ::

0(_|o]0)" octal-digit ( _7 octal-digit )*

hezxadecimal-integer-literal ::
0 ( x| X) hexadecimal-digit ( _* hexadecimal-digit )*

float-literal ::
float-literal-without-exponent
| float-literal-with-exponent

float-literal-without-exponent ::
unprefived-decimal-integer-literal . digit-decimal-part

float-literal-with-exponent ::
significand-part exponent-part

significand-part ::
float-literal-without-exponent
| unprefized-decimal-integer-literal

exponent-part ::
(e|E) (+]|-)" digit-decimal-part

decimal-digit-except-zero ::
123 |4|5|6]7]|8]9

binary-digit ::
0|1

octal-digit ::
o|1|2|3|4|5|6|T7

hexadecimal-digit ::
decimal-digit | a | b | c | d| e | £f|A|B|C|D]|E]|F

If the previous token of a signed-number is a local-variable-identifier, constant-identifier, or
method-only-identifier, at least one whitespace character or line-terminator shall be present be-
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tween the local-variable-identifier, constant-identifier, or method-only-identifier, and the signed-
number.

EXAMPLE -123 in the following program is a signed-number because there is whitespace between x
and -123.

x -123
In the above program, the method x is invoked with the value of -123 as the argument.

However, -123 in the following program is separated into the two tokens - and 123 because there is no
whitespace between x and -123.

x-123
In the above program, the method - is invoked on the value of x with the value of 123 as the argument.

Semantics

A numeric-literal evaluates to either an instance of the class Integer or a direct instance of the
class Float.

NOTE Subclasses of the class Integer may be defined as described in 15.2.8.1.

An unsigned-number of the form integer-literal evaluates to an instance of the class Integer
whose value is the value of one of the syntactic term sequences in the integer-literal production.

An unsigned-number of the form float-literal evaluates to a direct instance of the class Float
whose value is the value of one of the syntactic term sequences in the float-literal production.

A signed-number which begins with “+” evaluates to the resulting instance of the unsigned-
number. A signed-number which begins with “~” evaluates to an instance of the class Integer
or a direct instance of the class Float whose value is the negated value of the resulting instance
of the unsigned-number.

The value of an integer-literal, a decimal-integer-literal, a float-literal, or a significand-part is the
value of one of the syntactic term sequences in their production.

The value of a unprefized-decimal-integer-literal is 0 if it is of the form “0”, otherwise the value
of the unprefired-decimal-integer-literal is the value of a sequence of characters, which consist of
a decimal-digit-except-zero followed by a sequence of decimal-digits, ignoring interleaving “_”s,
computed using base 10.

The value of a prefixed-decimal-integer-literal is the value of the digit-decimal-part.

The value of a digit-decimal-part is the value of the sequence of decimal-digits, ignoring inter-

W

leaving “_”s, computed using base 10.

The value of a binary-integer-literal is the value of the sequence of binary-digits, ignoring inter-

leaving “_”s, computed using base 2.

The value of an octal-integer-literal is the value of the sequence of octal-digits, ignoring inter-

W

leaving “_”s, computed using base 8.
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The value of a hexadecimal-integer-literal is the value of the sequence of hexadecimal-digits,

“won

ignoring interleaving “_”s, computed using base 16. The values of hezadecimal-digits a (or A)
through £ (or F) are 10 through 15, respectively.

The value of a float-literal-without-exponent is the value of the unprefized-decimal-integer-literal
plus the value of the digit-decimal-part times 10~" where n is the number of decimal-digits of

the digit-decimal-part.

The value of a float-literal-with-exponent is the value of the significand-part times 10™ where n
is the value of the exponent-part.

The value of an exponent-part is the negative value of the digit-decimal-part if “-” occurs,
otherwise, it is the value of the digit-decimal-part.

See 15.2.8.1 for the range of the value of an instance of the class Integer.
See 15.2.9.1 for the precision of the value of an instance of the class Float.
8.7.6.3 String literals

8.7.6.3.1 General description

Syntax

string-literal ::
single-quoted-string
| double-quoted-string
| quoted-non-expanded-literal-string
| quoted-expanded-literal-string
| here-document
| external-command-execution

Semantics

A string-literal evaluates to a direct instance of the class String.

NOTE Some of the string-literals represents a value of an expression (see 8.7.6.3.3), as well as the literal
characters of the program text.

8.7.6.3.2 Single quoted strings

Syntax

single-quoted-string ::
? single-quoted-string-character™ °

single-quoted-string-character ::
single-quoted-string-non-escaped-character
| single-quoted-escape-sequence
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single-quoted-escape-sequence ::
single-escape-character-sequence
| single-quoted-string-non-escaped-character-sequence

single-escape-character-sequence ::
\ single-quoted-string-meta-character

single-quoted-string-non-escaped-character-sequence ::
\ single-quoted-string-non-escaped-character

single-quoted-string-meta-character ::

)’\

single-quoted-string-non-escaped-character ::
source-character but not single-quoted-string-meta-character

Semantics

A single-quoted-string consists of zero or more characters enclosed by single quotes. The sequence
of single-quoted-string-characters within the pair of single quotes represents the content of a
string as it occurs in a program text literally, except for single-escape-character-sequences. The
sequence “\\” represents “\”. The sequence “\’” represents “’”.

NOTE Unlike a single-escape-character-sequence, a single-quoted-string-non-escaped-character-sequence
represents two characters as it occurs in a program text literally. For example, >\a’ represents two
characters \ and a.

EXAMPLE ’\a\’\\’ represents a string whose content is “\a’\” without the double quotes.
8.7.6.3.3 Double quoted strings

Syntax

double-quoted-string ::
" double-quoted-string-character™ "

double-quoted-string-character ::
source-character but not (" |[#]|\)
| # [lookahead ¢ { $, @, { }]
| double-escape-sequence
| interpolated-character-sequence

double-escape-sequence ::
simple-escape-sequence
| non-escaped-sequence
| line-terminator-escape-sequence
| octal-escape-sequence
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