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

Attentipn is drawn to the possibility that some of the elements of this docurhent may be the subject of
patent fights. ISO and IEC shall not be held responsible for identifying any’et all such patent rights.

ISO/IBC 30170 was prepared by the Japanese Industrial Standards €ommittee (as JIS X3017) and was
adoptefl, under a special “fast-track procedure”, by Joint Technical Committee ISO/IEC|JTC 1,
Informption 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.
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Information technology — Programming languages — Ruby

1

d a)

bcope
This International Standard specifies the syntax and semantics of the computer, prograjmming
langugge Ruby, and the requirements for conforming Ruby processors, strictli conforming Ruby

progrgms, and conforming Ruby programs.

This International Standard does not specify,

e the limit of size or complexity of a program text which a, cenforming processor evalhates,

e the minimal requirements of a data processing system that is capable of suppotting a
c¢nforming 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 INormative references

The fdllowing referenced”documents are indispensable for the application of this document. For
dated [references, enly the edition cited applies. For undated references, the latest edition] of the
referefpced docufdent (including any amendments) applies.

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

<.

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
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Ipport syntax not described in this International Standard, and evaluate any “pr
hich use features not specified in this International Standard.

orming processor shall be accompanied by a document that definesCall’ implemen
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forming Ruby program is one that a conforming Ruby processor can evaluate.
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ternational Standard, if these behaviors affect the output of the program.

1 The description of expected behaviors can beréplaced by the name of a conforming p
upports the expected behaviors.

2 For example, a conforming processorimay omit an invocation of a method of a built-in
for optimization purpose, and do thé.Same calculation as the method instead. In this ca
gram redefines the method, the behavior of the program might not change because the rq
I might not actually be invoked.

[erms and definitions

e purposes oftthis document, the following terms and definitions apply. Other tet
1 where they appear in bold slant face or on the left side of a syntax rule.
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4.2
class
object

NOTE

4.3

ure which is passed to a method invocation

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

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

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

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

4.9
instace variable
variablle that exists in a set of variable bindingsgwhich every instance of an object has

4.10

local variable
variablle which is accessible only in ‘a‘éertain scope introduced by a program construct guch as
a method definition, a block, a class definition, a module definition, a singleton class deflnition,
or the|top level of a program

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

4.12
method, visibility
attribyiteof a method which determines the conditions under which a method invocgtion 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
unspécified
behavior that possibly differs between implementations, and is not necessarily, défined fof every
implementation

4.18
variable
comptational entity that refers to an object, which is called the'walue of the variable

4.19
variable binding
associfition between a variable and an object which is\weferred to by the variable

5 INotational conventions
5.1 |General description

In thig clause, the following term&jare used:
a) sqquence of A
Al “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 lengt]] is 0 is
cglled an empty sequence.

b) sdquenceof A separated by B

Al “dequence of A separated by B”, whose length is n+ 1, indicates a sequence whos¢ n + 1
elesrents—A4 A A A (o A o £ the-sarmetkind—A-and—whose—adiacent—elements

1A
TIICTIOS 2105 2 X1y 2X25 -+ 9 2110 /0 OO OOt TS o I OIS I O 7 o O vy oS T et o C eI O

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”.

4 ©ISO/IEC 2012 — All rights reserved
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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 daid to directly refer to nonterminal symbols which appear in Y. A relationship |that a
nonteqjminal symbol A refers to a nonterminal symbol B is defined recursively as fellows;:

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\déscribed in 5.2.3.

In a donstraint written in a natural language in a syntactié.rule, or in a semantic rjle (see
5.3), |X7, where X is a syntactic term sequence, indicates an element of the set of sequences
of chafacters represented by the syntactic term sequence) X. Especially in the case that|X is a
nontefqminal symbol Y, “Y” indicates an element of the set of sequences of characters repr¢sented
by thg nonterminal symbol, and “the nonterminalgymbol Y” indicates the nonterminal gymbol
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 represénted by Y, which is represented by such Z.

NOTE|2 For example, a sequence(@ of characters represented by X whose production is “X :| Y 27
consistg of a sequence y of chara€ters represented by Y and a sequence z of characters representdd by Z,
and = £ yz In this case, “Z_of X7 indicates z.

“Z in [Y” indicates a(part of a sequence of characters represented by Y, which is represented by
Z refeyred to by thewnonterminal symbol Y.

“Each| Z of ¥*-indicates a sequence of characters defined by the following a) to c):

a) This\iotation is used when Z appears in a primary term P (see 5.2.4), and the rightt 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

element is any of a line-terminator, whitespace, comment, end-of-program-marker, or token.

The following example is the input-element production. This production means an input-

iput-element ::

line-terminator
whitespace
comment

end-of-program-marker
token

EXAMPLE 2 Y and Z are defined as follows:

Y =
Z (#27)"
Z
al|b]| (YY)
In this| case, for each following sequence of characters represented by Y, “each Z of Y” indicafles each

underlined part.

el o Gl il

5.2.3

A synt

S, whifh is a sequence Ty To ... T, (n > 1), where T; (1 < i < n) is a syntactic term, rep
f all_ sequences of characters of the form ¢ t ...t,, where t; is any element of th¢ set of

a set
seque|

b
Fb#a
#b)

- (a#b)#a

Syntactic term)sequences

ce§ of characters represented by T;. However, if T; is a special term, the meaning

define

1) R‘)AA)

actic term.sequence is a sequence of syntactic terms (see 5.2.4). A syntactic term sequence
resents

of ¢; is

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 )*
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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-

termin

ators, whitespace characters, and/or comments between these elements.

alias new-name aliased-name

5.2.4| Syntactic terms
A synfactic term represents a sequence of characters, or a constraint to a sequemce.6f characters
represpnted by a syntactic term sequence which includes the syntactic termy A syntactic term
is any |of the following a) to h). In particular, syntactic terms a) to c) are¢alled primary|terms.
NOTE| Note that a syntactic term is specified recursively.
a) tqrminal symbol
Al terminal symbol is shown in typewriter face. A terminal symbol represents a seff whose
olly element is a sequence of characters shown in typewriter face.
EKAMPLE 1 + represents a sequence of one character “+”. def represents a sequence ¢f three
claracters “def”.
b) n¢nterminal symbol
Al nonterminal symbol is shown in-italic face. A nonterminal symbol represents g set of
sqquences of characters defined by the production of the nonterminal symbol.
EXAMPLE 2 A binary-digit_defined by the following production represents “0” or “1”.
binaly-digit ::
0] 1
c) grouping term
Al 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 “{”:

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

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

EXAMPLE 5 The following example means no linesterminator 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 mardatory
term represents a constfaint that one or more T's shall occur there.

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

[ line-termgnator here]

4] 0other 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).

A
h

h optional term represents a superset of the set represented by the primary term
s an empty sequence of characters as the only additional element.

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

which

block”

f) 76
Al
of
A

m

ro or more repetitions
primary term postfixed with a superscripted asterisk (*) indicates zero or more repq

hose elements are all sequences of any zero orsmore elements of the set represented
imary term.

KXAMPLE 10 The following example means a sequence of characters which consists of
ore elsif-clauses.

titions

the primary term. Zero or more repetitions veprésent a set of sequences of chalracters

by the

Zero or

elsif-clause™

g) ofe or more repetitions

Al
ti
A
p

primary term_postfixed with a superscripted plus sign (1) indicates one or more

hose elelménts are all sequences of any one or more elements of the set represented
imary,term.

,

AL T 1o =kl £ . 3 FO | " 13 et
EAALVJ.J.'LMZJ LIl 1 11€ 10IIOWIIE €XdalllPIC 1IICalls a SCequUcliCe Ol Cllal aClCls WILICIT COILSISUS OL

more when-clauses.

repeti-

bns of thegrimary term. One or more repetitions represent a set of sequences of characters

by the

one or

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

el

ements 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
distingmisi conceptual mames (rom othner Nonterminal Symbois.

NOTE|1 In this International Standard, some semantically related nonterminal symbaolstare syntacti-
cally aay from each other. Conceptual names are used to define names which organize®uch nontprminal
symbols [e.g., assignment (see 11.4.2]). Conceptual names are also used to define ponterminal gymbols
used oply in semantic rules [e.g., binary-operator (see 11.4.4)].

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

assiqnment =
assignment-expression
assignment-statement

5.3 |Semantics

For symtactic rules, corresponding semantic rules are given in some subclauses, and are gntitled
“Semgntics”. In this International-Standard, the behaviors of programs are specified lpy pro-
cesses|evaluating the programs,»'The evaluation of a program construct, which is a sequence
of chafacters represented by .2 nonterminal symbol, usually results in a value, which if called
the (resulting) value of-the program construct. Semantic rules specify the ways of evaluating
progrgm constructs specified in corresponding syntactic rules, and the resulting values| of the
evalualtions.

The start of ‘evaluation steps of a program construct described in semantic rules is called the
start ¢f thee evaluation of the program construct. The time when there is no evaluation ptep to
be takenfor the program construct is called the end of the evaluation of the program corstruct.
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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able ::

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 n

expressiony), if necessary.

The spmantic rule of a conceptual name describes the semantic rule of program conl

which

semar:[ic rules, “X”, where X is a conceptual name, indicates a programfeonstruct whia

eleme

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

TIteTTIiaL SYyMbols Tave @ SUDSCIipt to diStimguish thent T Senmattic Tues (e85 07

are elements of the set of sequences of characters represented by the conceptual na

t of the set of sequences of characters represented by the nonterminal symbol X.

erator-

structs
me. In
h is an

logidqul-AND-expression ::=

keyword-AND-expression
operator-AND-expression

Since lpgical-AND-expression is a conceptualdiame, a sequence of characters represented by a k
AND-dzpression or operator-AND-expression never be recognized as a logical-AND-expressio
parsing process of a program text. However, keyword-AND-expression and operator-AND-exj
have si

expres

5.4

The n
(-

EXAMPELE [self] is one of the attributes of execution contexts.

ion or operator-AND-expression.
Attributes of execution contexts

mes of thesattributes of execution contexts (see 7.1) are enclosed in double square b

eyword-
under
ression

milar semantic rules and they,are described as the semantic rule of logical-AND-expresdion. In
semantfic rules, “logical-AND-expression” indicates a program construct represented by a keywor

I-AND-

rackets
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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

object,
e A
e A
e A

e A

st

Other

NOTE
evaluaf

6.2
6.2.1

A vari
A vari
object,

A vari
of a v
bound
bindin

3
value which is referred to by a variable (see 6.2);
value which is passed to a method as an argument;
value which is returned by a method;

value which is returned as the result of evaluating arCezrpression (see Clause

values are not objects, unless explicitly specifiedyas objects.

Primitive values such as integers are also obfjects. For example, an integer literal (see
es to an object.

'Variables

General description

hble is denoted by a narej and refers to an object, which is called the value of the v.
can be referred to\by more than one variable at a time.

hble is said tevbe bound to an object if the variable refers to the object. This asso

hriable with an object is called a variable binding. When a variable with nani
to an-object O, N is called the name of the binding, and O is called the value

2.

atement (see Clause 12), a compound-statement (see 10.2), or a program (see 10.1J).

11), a

8.7.6.2)

\riable.

able itself is not antobject. While a variable can refer to only one object at a time, an

ciation
e N is
of the

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 <l

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

ass variables (see 6.5.2), whose names are prefixed with “@@” (e.g., “@@var”);

(4]

e global variables (see 9.3), whose names are prefixed with “$” (e.g., “$var”).

12

‘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
= "abc"
x = [1, 2, 3]

o]

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 ingtance variable of an object is not directly accessible outside the objegt: ‘An instance
variable is ordinarily accessed through methods called accessors outside the\object. [n 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 instancg of the
class VhlueHolder is initialized by the method initialize (see 15.2.3.3<1); and is accessed thropgh the
accessqr method value, and printed by the method puts of the module-Kernel (see 15.3.1.2.11f). Text
after #|is a comment (see 8.5).

class ValueHolder

def initialize(value)
@value = value

end

def value
return Qvalue

end

end

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

6.3 |Methods

A method is a procédure which, when invoked on an object, performs a set of computatjons on
the olject. A(method itself is not an object. The behavior of an object is defined by 4 set of
methods which can be invoked on that object. A method has one or more (when aliased)[names
associftéd with it. An association between a name and a method is called a method bipding.

When wTrammeVTs-bommdtoa ethod—,V-Tscattedthemarmeof-thebimdimg s 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).

EXAM

PLE 1 In the following program, for each element of an array, the block “{ |i| puts

called by the method each of the class Array (see 15.2.12.5.10).

a
a

= [1, 2, 3]

cach { 13l Pn‘i’q i3

i} is

EXAM
u{ put

Blocks

6.5

6.5.1

Behayv
metho
can m

into cl
which

6.5.2

A clag
instai

A clas

instan|

A clag

PLE 2 In the following program, an instance of the class Proc which represefits ‘th
s "abc" }” is created, and is called by the method call of the class Proc (see 15.2:17.4.

= Proc.new { puts "abc" }
call

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

jors of objects are defined by classes, singleton classes, and modules. A class
ds shared by objects of the same class. AZsingleton class is associated to an obje
bdify the behavior of that object. A module defines, and provides methods to be i
asses and other modules. Classes, sinigleton classes, and modules are themselves d
are dynamically created and modified at run-time.

Classes

s is itself an objecty, and creates other objects. The created objects are called
nces of the class (s¢e 13.2.4).

5 defines a setiof methods which, unless overridden (see 13.3.1), can be invoked on
res of theélass. These methods are instance methods of the class.

s isitself an object, and created by evaluation of a program construct such as §

e block
B).

defines
°t, and
cluded
bjects,

direct

all the

class-

definit

ion’(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
invocation. An invocation of the method new on the class Array creates an object called a direct instance
of the class Array.

EXAMPLE 2

is invoked on an instance of the class Array.

14

method

In the following program, the instance method push of the class Array (see 15.2.12.5.22)
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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

ot . L | AY
UT L Lo L_dA\VaiLucT)/

@0a = value

end
end
x] = X.new
x].print_a # prints abc
x2 = X.new
x?.set_a("def")
x2.print_a # prints def
x].print_a # prints def

Classes are described further in 13.2.

6.5.3 [ Singleton classes

Everylobject, including classes, can be associated with at most one singleton class. The simgleton

class defines methods which can be invoked on:that object. Those methods are singleton mj
of the|object.

e Iflthe object is not a class, the sifigleton methods of the object can be invoked only
object.

e Iflthe object is a class, singleton methods of the class can be invoked only on that cl
itp subclasses (see 6:5.2).

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

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

ethods

n that

ss and

bn (see

inition.

x = "abc"
y = "def"

# 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

©ISO/IEC 2012 — All rights reserved
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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

EXA PLE 3 Lo the 'Fn”nnriﬂg prngv‘am, the C;ﬂg]ﬂf(’\h method a of the class X 1g defined ]’\y a c'Ylgleton

methodl definition.

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

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

Singleton classes are described further in 13.4.
6.5.4| Inheritance

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

All th¢ 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 cliass are
all its |direct subclasses. There is only one class which does not have a superclass. It is the root
of theltree. All the ancestors of a class in the tree are called superclasses of the class. |All the
descerldants of a clas§ in the tree are called subclasses of the class.

A clags inherits\Constants, class variables, singleton methods, and instance methods fiom its
superdlassesy-if any (see 13.2.3). If an object C is a direct instance of a class D, C is called an
instange 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.

module inclusions.

However, features can be appended to a class from multiple modules by using

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,

COl’lStHIlES, and class variables denned 1 a module can be used by other classes, modul

singlet
While
includ|

of a cl

EXAM

have nj

el

el

el

Instead
multip

lass Stream

lass ReadStream < Stream

lass WriteStream < Stream

lass ReadWriteStxream < ReadStream, WriteStream

on classes by including the module into them.

a class can have only one direct superclass, a class, a module, or a singleton cl
e multiple modules. Instance methods defined in a module can be inygked on an i
hss which includes the module. A module is created by a module définition (see 1

PLE The following example is not a strictly conforming Ruby program, because a class
ultiple direct superclasses.

hd.

def read(n)

# reads n bytes from a stream
end
Il

def write(str)

# writes str to a stream
end
bd

bd

, a clags(can include multiple modules. The following example uses module inclusion in
e inheritance.

bs, and

SS can
istance

3.1.2).

cannot

tead of

cl

ass Stream

end

module Readable

def read(n); end

end

module Writable

def write(str); end

end

class ReadStream < Stream

include Readable

end

©ISO/IEC 2012 — All rights reserved
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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 ob
Only 1
15.2.6
NilCl

Objec
the cl
7 1
7.1

An ex

An ex
Stand

ject is classified into either a trueish object or a falseish object.
alse and nil are falseish objects. false is the only instance of the classFalseCla
, to which a false-expression evaluates (see 11.5.4.8.3). nil is the onlyinstance of t}

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

s other than false and nil are classified into trueish objects..\trlie is the only inst
ss TrueClass (see 15.2.5), to which a true-expression evaldaates (see 11.5.4.8.3).

xecution contexts
General description
ecution context is a set of attributes which affects evaluation of a program.

pcution context is not a part ef the Ruby language. It is defined in this Intern|
ird only for the description.ef the semantics of a program. A conforming process

evaluate a program producing~thé same result as if the processor acted within an exg

contex
An ex
execuf]

contex

The fd

t in the manner described in this International Standard.
bcution context_€onsists of a set of attributes as described below. Each attribut
ion context except [global-variable-bindings] forms a stack. Attributes of an ex

t are changed when a program construct is evaluated.

llowing are the attributes of an execution context:

5s (see
e class

hnce of

btional
r shall

pcution

b of an
pcution

S

=

ot A Stack of objects. 1 e object at the top of tie stack 1S catled the curre

to which a self-expression evaluates (see 11.5.4.8.4).

t self,

[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

18
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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.

==

Iplock] : A stack of blocks passed to method invocations. An element of the sta¢tk may
b¢ block-not-given. block-not-given is the special value which indicates that.no Ilock is
passed to a method invocation.

[global-variable-bindings] : A set of bindings of global variables.

The initial state

Immedliately prior to execution of a program, the attributes of¢thi€ 'execution context is inifialized

as follpws:

2)

8

8.1

w2

bt [global-variable-bindings] to a newly createdempty set. A conforming processpr may
adld bindings of any global variables to [global-variable-bindings] .

Create built-in classes and modules as déseribed in Clause 15.

Create an empty stack for each attmibute of the execution context except [global-v4riable-
bindings] .

Clreate a direct instance ¢f the class Object and push it onto [self] .

Clreate a list containing only element, the class Object, and push the list onto [class-njodule-
ligt] .

Plush the ptivate visibility onto [default-method-visibility] .

Push block-not-given onto [block] .

Lexical structure

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
Syntdgx

soufce-character ::

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

A program is represented as a program text. A program text ista’sequence of source-chanacters.
A soufce-character is a character in ISO/IEC 646:1991 IRV-{the International Referente Ver-
sion). |The support for any other character sets and encodings is unspecified.
NOTE| A conforming processor is required to support ISOYIEC 646:1991 IRV. A conforming pyocessor
may sypport other character sets and encodings. However, ways to handle characters other than those
in ISOJTEC 646:1991 IRV and ways to handle codedceharacter sets where characters have differeft codes
from I$O/IEC 646:1991 are not specified in this Intérnational Standard.
Termipal symbols are sequences of those ¢haracters in ISO /TEC 646:1991 IRV. Control chafracters
and the character SPACE in ISO/IEC646:1991 IRV are represented by two digits in hexadecimal
notatipn prefixed by “0x”, wherethe first and the second digits respectively represent ¥ and y
of the|notations of the form x/y~specified in ISO/IEC 646, 5.1.
EXAMPLE “0x0a” represeiits the character LF, whose bit combination specified in ISO/IE( 646 is
0/10.
8.3 |Line terminators
Syntgx

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

20
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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” and “puts x” by a line-terminator.

The source

99

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

=1+2

is not 4 strictly conforming Ruby program because a line-termiator shall not occur before = in g single-
variable-assignment-expression, and “= 1 + 2” is not a statement. The fact that a line-terminatpr shall
not ocgur before = is indicated in the syntax of the singlesvariable-assignment-expression as follqws (see
11.4.2.2.2):

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

8.4 |Whitespace

Syntgx

whitespaces
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

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

mulfi-line-comment ::
multi-line-comment-begin-line multi-line-comment-lifre
multi-line-comment-end-line

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

mulfi-line-comment-end-line ::
[ beginning of a line | =end 7estof-begin-end-line’
( line-terminator | [ end“of a program ] )

restiof-begin-end-line ::
whitespace ™ coniment-content

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

compment-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

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

An end-of-program-marker indicates the end of a program. Any.8durce characters after an
end-offtprogram-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

Syntgx

tokdn ::
keyword

| identifier

| punctuator

| operator

| literal

punctyators’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

©ISO/IEC 2012 — All rights reserved 23


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

| 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

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

globpl-variable-identifier ::
$ identifier-start-character identifiér-character™

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

instpnce-variable-idendifrer ::
@ identifier-startzcharacter identifier-character™

constant-idéntifier ::
uppeéicase-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|K|L|M|N\D|P|Q|R
[ SIT[U[V]W[X]Y]Z

lowgrcase-character ::

a|blcldflel[f|lg|h[ilj|k|[1l][mn][n]|ol]pdfallr
[sltlulv]w|x|y]=z

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

8.7.4| Punctuators

Syntdx

pungtuator ::

LT CIY [ L1y el oo v 2| =

8.7.5| Operators

Syntgx

opefator ::
N e 7
| operdtor-method-name

| dssignment-operator

operator-method-name ::
SlE = === = > = <<= <>+ ] -

[ 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
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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

Syntgx

nunperic-literal ::
signed-number
| unsigned-number

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

unsfgned-number ::
integer-literal
| float-literal

integer-literal ::
decimal-integer-literal

| binary-igteger-literal

| octal~integer-literal

| hexadecimal-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 ::

ol Ly N\ 7 | B | RO A | | B 1 g Nk
O X T A Trernuectmut-utgtl - 1tCLuucemut-utygtt—)

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

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

expenent-part ::
(e|E) (+]|-)" digit=dedimal-part

decimal-digit-except-zexo ::
12345 |6]7]|8]9

bingry-digit .
ot

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.

x1123
In the pbove program, the method - is invoked on the value of x with the value of 123 a$ the argument.

Semalntics

A numperic-literal evaluates to either an instance of the class Integer of a direct instancg of the
class Hloat.

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

An unsigned-number of the form integer-literal evaluateSsto an instance of the class Integer
whose|value is the value of one of the syntactic term seguénces in the integer-literal production.

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

A signed-number which begins with “+#2evaluates to the resulting instance of the unjsigned-
numbdr. 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-litéral, a decimal-integer-literal, a float-literal, or a significand-pary is the
value pf one of the syntaotic term sequences in their production.

The vjlue of a unprefized-decimal-integer-literal is 0 if it is of the form “0”, otherwise thp value
of the |unprefized-decimal-integer-literal is the value of a sequence of characters, which consist of

a decifnal-digit-except-zero followed by a sequence of decimal-digits, ignoring interleaving “_”s,
compyted 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,
(1)

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,
othervise, it is the value of the digil-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,
8.7.6.8 String literals

8.7.6.8.1 General description

Syntdgx

stripg-literal
single-quoted-string
| double-quoted-string
| quoted-non-expanded-literal-string
| quoted-expanded-literal-string
| here-document
| external-command-executron

Semalntics

A stripg-literal exaluates to a direct instance of the class String.

NOTE| Somewfthe string-literals represents a value of an expression (see 8.7.6.3.3), as well as th literal
charactery 6f 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 ::

sin,

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

1 AN | oo A L A
LC=@ULCW=obr erty=rect@=Criiwrwtttr ..

7’\

sindle-quoted-string-non-escaped-character ::

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

Semalntics

A sing

of sin
string

jle-quoted-string-characters within the pair of singlé quotes represents the conte

sequenjce “\\” represents “\”. The sequence “\’” represents “’”.

NOTE
represe

charac

ers \ and a.

EXAMPLE ’\a\’\\’ represents a stiing whose content is “\a’\” without the double quotes.

le-quoted-string consists of zero or more characters enclosed by single quotes. The sequence

ht of a

as it occurs in a program text literally, except for $ingle-escape-character-sequencds. The

Unlike a single-escape-character-sequencey@asingle-quoted-string-non-escaped-character-sequence
nts two characters as it occurs in a program text literally. For example, >\a’ represepts two

8.7.6.8.3 Double quoted (strings
Syntgx
douple-quoted=§tring ::

dou

dou

30

" deuble-quoted-string-character™ "

le-quoted-siTimg-character =
source-character but not (" |[#]|\)

| # [lookahead ¢ { $, @, { }]

| double-escape-sequence

| interpolated-character-sequence

ble-escape-sequence ::
simple-escape-sequence

| non-escaped-sequence

| line-terminator-escape-sequence

| octal-escape-sequence
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| hezadecimal-escape-sequence
| control-escape-sequence

simple-escape-sequence ::
\ double-escaped-character

double-escaped-character ::
n|t|r|f|]v]a|el|b]|s

non- escaped—sequence .

\ Il L1 ool W L A
\ TtUT=CoLU P~ U QU= UULCU=o b enity=Crorawc o’

nontescaped-double-quoted-string-character ::
source-character but not ( alpha-numeric-character | line-termindbor )

octdl-escape-sequence ::
\ octal-digit octal-digit® octal-digit”

hexqdecimal-escape-sequence ::
\ x hezadecimal-digit hexadecimal-digit’

control-escape-sequence ::
\ ( C- | ¢ ) control-escaped-character

congrol-escaped-character ::
double-escape-sequence
| 7

| source-character butnot’ ( \ | 7 )

interpolated-character-sequence ::
# global-varidble-identifier

| # class-variable-identifier

| # instande-variable-identifier

| # { compound-statement }

alpha-numeric-character ..
uppercase-character
| lowercase-character
| decimal-digit

Semantics

A double-quoted-string consists of zero or more characters enclosed by double quotes. The se-
quence of double-quoted-string-characters within the pair of double quotes represents the content

of a string.
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Except for a double-escape-sequence and an interpolated-character-sequence, a double-quoted-
string-character represents a character as it occurs in a program text.

A simple-escape-sequence represents a character as shown in Table 1.

Table 1 — Simple escape sequences

An oc
of oct

A he

sequet]

A nonj

A line
a prog
sequen

A con
bitwis
escape
escapd

An in
when
contai

Escape sequence | Character code
\n 0x0a
\t 0x09
\r 0x0d
\f 0x0c
\v 0x0b
\a 0x07
\e 0x1b
\b 0x08
\s 0x20

fal-escape-sequence represents a character the code of which is the value of the se
[-digits computed using base 8.

decimal-escape-sequence represents a charactef the code of which is the value
ce of hexadecimal-digits computed using base)16.

-escaped-sequence represents its non-eseaped-double-quoted-string-character.

Lterminator-escape-sequence is used to break the content of a string into separate
ram text without inserting axline-terminator into the string. A line-terminator-
ce does not count as a character of the string.

rol-escape-sequence represents a character the code of which is computed by perfor
b AND operationhetween 0x9f and the code of the character represented by the
d-character, except when the control-escaped-character is 7, in which case, the
-sequence represents a character the code of which is 0x7f.

Lerpolatedcharacter-sequence is a part of a string-literal which is dynamically ev.
the String-literal in which it is embedded is evaluated. The value of a string-litera
hsanterpolated-character-sequences is a direct instance of the class String the con

quence

of the

ines in
pscape-

ming a
ontrol-
ontrol-

puated
which
tent of

which is made from the string-literal where each occurrence of interpolated-character-sequence
is replaced by the content of an instance of the class String which is the dynamically evaluated
value of the interpolated-character-sequence.

An interpolated-character-sequence is evaluated as follows:

a) If it is of the form # global-variable-identifier, evaluate the global-variable-identifier (see
11.5.4.4). Let V be the resulting value.

b) If it is of the form # class-variable-identifier, evaluate the class-variable-identifier (see
11.5.4.5). Let V be the resulting value.

32
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c) If it is of the form # instance-variable-identifier, evaluate the instance-variable-identifier
(see 11.5.4.6). Let V be the resulting value.

d) If it is of the form # { compound-statement }, evaluate the compound-statement (see 10.2).
Let V be the resulting value.

e) If V is an instance of the class String, the value of interpolated-character-sequence is V.

f)  Otherwise, invoke the method to_s on V with no arguments. Let S be the resulting value.

g) If S is an instance of the class String, the value of interpolated-character-sequence is S.

h) Offherwise, the behavior 1s unspeciied.

EXAM
quotes

8.7.6.

Syntd

PLE "1 + 1 = #{1 + 13}" represents a string whose content is “1 4+ 1 = 2” witlhiout thq
3.4 Quoted non-expanded literal strings
X

double

quo

nony

non

non

non

ed-non-expanded-literal-string ::
%q non-expanded-delimited-string

Lexpanded-delimited-string
literal-beginning-delimiter non-expanded-literal-string™ literal-ending-delimiter

Lexpanded-literal-string
non-expanded-literal-character
| non-expanded-delimited-string

Lexpanded-literal-character ::
non-escaped-literal-character
| non-expanded-literal-escape-sequence

Lescaped=titeral-character ::
source-character but not quoted-literal-escape-character

non-expanded-literal-escape-sequence ::

non-expanded-literal-escape-character-sequence
| non-escaped-non-expanded-literal-character-sequence

non-expanded-literal-escape-character-sequence ::

\ non-expanded-literal-escaped-character

non-expanded-literal-escaped-character ::

literal-beginning-delimiter
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| literal-ending-delimiter

I\

quoted-literal-escape-character ::
non-expanded-literal-escaped-character

non-escaped-non-expanded-literal-character-sequence ::
\ non-escaped-non-expanded-literal-character

non-escaped-non-expanded-literal-character ::

L A | S N L I 1oL 1 L L A
oUUTICC=Criaratcicr oual 1Mul 7iur=trepunt@C=ritCr@i=Cotupeu=Criarat ity

litenal-beginning-delimiter ::
source-character but not alpha-numeric-character

litenal-ending-delimiter ::
source-character but not alpha-numeric-character

All literal-beginning-delimiters in a non-expanded-delimited-string shall be the same chgracter.
All litpral-ending-delimiters in a non-expanded-delimitéd-string shall be the same characler.

If a lideral-beginning-delimiter is one of the charactérs on the left in Table 2, the corresponding

literaliending-delimiter shall be the corresponding character on the right in Table 2. Othlerwise,
the literal-ending-delimiter shall be the same character as the literal-beginning-delimiter

Table 2 — Matching literal-beginning-delimiter and literal-ending-delimit

%

literal-beginning-delimiter | literal-ending-delimiter
{ }
( )
[ ]
< >

The nonéxpanded-delimited-string of a non-expanded-literal-string in a quoted-non-exganded-
literalistrang applies only when its literal-beginning-delimiter is one of the characters on fhe left
in Table 2.

NOTE 1 A quoted-non-expanded-literal-string can have nested brackets in regard to the literal-beginning-
delimiter and the corresponding literal-ending-delimiter (e.g., %hq[[abc] [def]]). Different brackets than
these two brackets and any escaped brackets are ignored in this nesting. For example, %q[\ [abc\)def (]
represents a direct instance of the class String whose content is “[abc)\)def(”. In this case, only [,
1, and \ can be non-expanded-literal-escaped-characters because the literal-beginning-delimiter and the
corresponding literal-beginning-delimiter are [ and ] respectively.

Semantics

The value of a quoted-non-expanded-literal-string represents a string whose content is the con-
catenation of the contents represented by the non-expanded-literal-strings of the non-expanded-
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delimited-string of the quoted-non-expanded-literal-string.

The value of a non-expanded-literal-string represents the content of a string as it occurs in a
program text literally, except for non-expanded-literal-escape-character-sequences.

NOTE 2 The content of a string represented by a non-expanded-literal-string contains the literal-
beginning-delimiter and the literal-ending-delimiter of a non-expanded-delimited-string in the non-erpanded-
literal-string. For example, %q((abc)) represents a direct instance of the class String whose content is
(((abC)VV .

The value of a non-expanded-literal-escape-character-sequence represents a character as fol-
lows. The sequence “\\” represents “\”; the sequence “\”literal-beginning-delimiter, a literal-

begin'niﬂg-ﬂph"mifpr' the sequence N\ ]HPrnl-Pnrﬁ'ng-ﬂPHmHP'r’ a ]o’fprn]-Pn/ﬁﬂg-ﬂPH'mHP'r

8.7.6.8.5 Quoted expanded literal strings

Syntgx

quoted-expanded-literal-string ::
% Q" expanded-delimited-string

expdnded-delimited-string ::
literal-beginning-delimiter expanded-literal-strirgg ™ literal-ending-delimiter

expdnded-literal-string ::
expanded-literal-character
| expanded-delimited-string

expanded-literal-character ::
non-escaped-literal-charaCter but not #

| # [lookahead ¢ { $, @ {'}]

| double-escape-sequence

| interpolated-character-sequence

All litpral-beginming-delimiters in a expanded-delimited-string shall be the same charactpr. All
literaliending-delimiters in a expanded-delimited-string shall be the same character.

The literal-ending-delimiter shall match the literal-beginning-delimiter as described in 8.7.6.3.4.

The expanded-delimited-string of a expanded-literal-string in a quoted-expanded-literal-string ap-
plies only when its literal-beginning-delimiter is one of the characters on the left in 8.7.6.3.4
Table 2.

Semantics

The value of a quoted-expanded-literal-string represents a string whose content is the concatena-
tion of the contents represented by the expanded-literal-strings of the expanded-delimited-string
of the quoted-expanded-literal-string.
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A character in an ezpanded-literal-string other than a double-escape-sequence or an interpolated-

character-sequence represents a character as it occurs in a program text.

A double-escape-

sequence and an interpolated-character-sequence represent characters as described in 8.7.6.3.3.

NOTE The content of a string represented by a expanded-literal-string contains the literal-beginning-
delimiter and the literal-ending-delimiter of a expanded-delimited-string in the expanded-literal-string.
For example, “%Q((#{1 + 2}))” represents a string whose content is “(3)”.

8.7.6.3.6 Here documents

Syntax

herd-document ::

herddoc-start-line ::
heredoc-signifier rest-of-line

herddoc-signifier ::
<< heredoc-delimiter-specifier

restiof-line ::

. ? . .
line-content” line-terminator

herddoc-body ::
heredoc-body-line*

herddoc-body-line ::
( line-content line-termindtor ) but not

herddoc-delimiter-speesfier ::
=" heredoc-déliniter

herddoc-delimiter ::
nqon-gquoted-delimiter
|8ingle-quoted-delimiter

heredoc-start-line heredoc-body heredoc-end-line

heredoc-end-line

doubie-quoted-aetiTmiter
| command-quoted-delimiter

non-quoted-delimiter ::
non-quoted-delimiter-identifier

non-quoted-delimiter-identifier ::
identifier-character™
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single-quoted-delimiter ::
> single-quoted-delimiter-identifier ’

single-quoted-delimiter-identifier ::
( source-character™ ) but not ( source-character™ ( ’ | line-terminator ) source-
character™ )

double-quoted-delimiter ::
" double-quoted-delimiter-identifier "

dou Zc-quutfcd-w’chubo‘im-it,lcwiiﬁct m
( source-character™ ) but not ( source-character™ (" | line-terminator ) seuwte-
tharacter™ )

command-quoted-delimiter ::

¢ command-quoted-delimiter-identifier *

command-quoted-delimiter-identifier ::
( source-character® ) but not ( source-character® (
tharacter™ )

¢ Nline-terminator ) sourde-

herddoc-end-line ::
indented-heredoc-end-line
| non-indented-heredoc-end-line

indgnted-heredoc-end-line ::
[ beginning of a line | whitespace™® heredoc-delimiter-identifier line-terminator

nontindented-heredoc-end-line ::
[ beginning of a ditie | heredoc-delimiter-identifier line-terminator

herddoc-delimitersidentifier ::
non-quoted-delimiter-identifier

| single=quoted-delimiter-identifier

| double-quoted-delimiter-identifier

| ommand-quoted-delimiter-identifier

The heredoc-signifier, the heredoc-body, and the heredoc-end-line in a here-document are treated
as a unit and considered to be a single token occurring at the place where the heredoc-signifier
occurs. The first character of the rest-of-line becomes the head of the input after the here-
document has been processed.

The form of a heredoc-end-line depends on the presence or absence of the beginning “-” of the
heredoc-delimiter-specifier.
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If the heredoc-delimiter-specifier begins with “-”, a line of the form indented-heredoc-end-line
is treated as the heredoc-end-line, otherwise, a line of the form non-indented-heredoc-end-line
is treated as the heredoc-end-line. In both forms, the heredoc-delimiter-identifier shall be the
same sequence of characters as it occurs in the corresponding part of heredoc-delimiter.

If the heredoc-delimiter is of the form non-quoted-delimiter, the heredoc-delimiter-identifier shall
be the same sequence of characters as the non-quoted-delimiter-identifier; if it is of the form
single-quoted-delimiter, the single-quoted-delimiter-identifier; if it is of the form of double-quoted-
delimiter, the double-quoted-delimiter-identifier; if it is of the form of command-quoted-delimiter,
the command-quoted-delimiter-identifier.

Semantics

A herd-document evaluates to a direct instance of the class String or the value of the inV(I)cation
of the|lmethod ¢.

The opject to which a here-document evaluates is created as follows:

a) Create a direct instance S of the class String from the heredoc-bédy, the content of which
d¢pends on the form of the heredoc-delimiter as follows:

o| If heredoc-delimiter is of the form single-quoted-delimiter, the content of S is [the se-
quence of source-characters of the heredoc-body.

o| If heredoc-delimiter is in any of the forms nornsquoted-delimiter, double-quoted-defimiter,
or command-quoted-delimiter, the contentof S is the sequence of characters wfhich is

represented by the heredoc-body as a sequence of double-quoted-string-charactgrs (see
8.7.6.3.3).

b) Iffthe heredoc-delimiter is not of the-form command-quoted-delimiter, let V be S.

c) Therwise, invoke the method:~¢ on the current self with the list of arguments which has
only one element S. Let ¥ be the resulting value of the method invocation.

d) W is the object to wihich the here-document evaluates.
8.7.6.5.7 External command execution

Syntgx

external-command-execution ::
backquoted-external-command-execution
| quoted-external-command-execution

backquoted-external-command-execution ::

¢ backquoted-external-command-execution-character™® ¢

backquoted-external-command-execution-character ::
source-character but not ( ¢ |[#]|\)
| # [lookahead ¢ { $, @, { }]
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| double-escape-sequence
| interpolated-character-sequence

quoted-external-command-execution ::

%x expanded-delimited-string

Sema

ntics

An external-command-execution is a form to invoke the method °.

An ex

a) If
c
r4
¢
54

cT ILLLZ—(,UIILIILU/ILUZ—CJ/CLLLIIII;UIL ib CVCL}U(LLUCL aD fUl‘lUWb.
the external-command-ezecution is of the form backquoted-external-command*exq
presented by backquoted-external-command-execution-characters. A bbackquoted-ea

mmand-execution-character other than a double-escape-sequence or @i-interpolated
quence represents a character as it occurs in a program text. ,A double-escape-s¢

and an interpolated-character-sequence represent characters as\déscribed in 8.7.6.3.3.

cution,

nstruct a direct instance S of the class String whose content is a sequence-of characters

ternal-
character-
quence

b) If|the external-command-execution is of the form quoted-external-command-execution, con-
stfruct a direct instance S of the class String by replacing “%x” with “%Q” and evajuating
the resulting quoted-expanded-literal-string as describéd in 8.7.6.3.5.

c) Igvoke the method ¢ on the current self with a list of arguments which has only one dlement
S,

d) The value of the external-command-ezecution is the resulting value.

8.7.6.4 Array literals

Syntdgx

arrqy-literal ::

quo

quoted-nonzexpanded-array-constructor
| quoted-egpanded-array-constructor

ed;non-expanded-array-constructor ::

4o’ literal-beginning-delimiter non-expanded-array-content literal-ending-delimitd

non

non

-expanded-array-content ::

quoted-array-item-separator-list’ non-expanded-array-item-list”
quoted-array-item-separator-list”

-expanded-array-item-list ::

non-expanded-array-item ( quoted-array-item-separator-list non-expanded-array-item )*

quoted-array-item-separator-list ::

quoted-array-item-separator ™
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quoted-array-item-separator ::
whitespace
| line-terminator

non-expanded-array-item ::
non-expanded-array-item-character ™

non-expanded-array-item-character ::
non-escaped-array-character
| non-expanded-array-escape-sequence

nonfescaped-array-character ::
non-escaped-literal-character but not quoted-array-item-separator

nontexpanded-array-escape-sequence ::
non-expanded-literal-escape-sequence
| \ quoted-array-item-separator

quoted-expanded-array-constructor ::
MW literal-beginning-delimiter expanded-array-content)literal-ending-delimiter

expdnded-array-content ::
quoted-array-item-separator-list” expanded=drray-item-list’
quoted-array-item-separator-list”

expdnded-array-item-list ::
expanded-array-item ( quoted-array-item-separator-list expanded-array-item )*

expdnded-array-item ::
expanded-array-item-character ™

expanded-arraysitém-character ::
non-eseqped-array-item-character

| # [leokahead ¢ { $, @, { }]

| expanded-array-escape-sequence

| miterpolated-character-sequence

non-escaped-array-item-character ::
source-character but not ( quoted-array-item-separator | \ | #)

expanded-array-escape-sequence ::
double-escape-sequence
| \ quoted-array-item-separator
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The literal-ending-delimiter shall match the literal-beginning-delimiter as described in 8.7.6.3.4.

If the literal-beginning-delimiter is none of the characters on the left in 8.7.6.3.4 Table 2, the
non-escaped-array-item-character shall not be the literal-beginning-delimiter.

If the literal-beginning-delimiter is one of the characters on the left in 8.7.6.3.4 Table 2, the
quoted-non-expanded-array-constructor or quoted-expanded-array-constructor shall satisfy the
following conditions, where C' is the quoted-non-expanded-array-constructor or quoted-expanded-
array-constructor, B is the literal-beginning-delimiter, and E is the literal-ending-delimiter which
corresponds to B in 8.7.6.3.4 Table 2, and “the number of z in y” means the number of z
to appear in y except appearances in non-expanded-array-escape-sequences or expanded-array-
escape-sequences:

e The number of B in C and the number of F in C are the same.

e For any substring S of C which starts from the first B and ends before\the last|E, the
nyumber of B in S is larger than the number of E in S.

NOTE| The above conditions are for nested brackets in an array-literal. , Matching of brackefs is ir-
relevarlt to the structure of the value of an array-literal. For example,nJiwl[ab cd] [ef]] represents
["[ab'|, "cd][ef]l"].

Semalntics

An arfay-literal evaluates to a direct instance of the class Array as follows:
a) Al quoted-non-expanded-array-constructor is evaluated as follows:
1] Create an empty direct instance of the class Array. Let A be the instance.

2] If non-expanded-array-item-list\is present, for each non-expanded-array-item of the non-
expanded-array-item-list, take the following steps:

i)  Create a direct instance S of the class String, the content of which is repr¢sented
by the sequence of non-expanded-array-item-characters.

A non-expanded-array-item-character represents itself, except in the cage of a
non-éxpanded-array-escape-sequence. A non-expanded-array-escape-sequene rep-
resents a character represented by the non-expanded-literal-escape-sequencd as de-
scribed in 8.7.6.3.4, except when the non-expanded-array-escape-sequence i of the
form \ quoted-array-item-separator. A non-expanded-array-escape-sequencqd of the
form \ quoted-array-item-separator represents the quoted-array-item-separptor as
it occurs in a program text literally.

ii) Append S to A.
3) The value of the quoted-non-expanded-array-constructor is A.
b) A quoted-expanded-array-constructor is evaluated as follows:
1) Create an empty direct instance of the class Array. Let A be the instance.

2) If expanded-array-item-list is present, process each expanded-array-item of the expanded-
array-item-list as follows:
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i)  Create a direct instance S of the class String, the content of which is represented
by the sequence of expanded-array-item-characters.

An expanded-array-item-character represents itself, except in the case of an expanded-
array-escape-sequence and an interpolated-character-sequence. An expanded-array-
escape-sequence represents a character represented by the double-escape-sequence
as described in 8.7.6.3.3, except when the expanded-array-escape-sequence is of
the form \ quoted-array-item-separator. An expanded-array-escape-sequence of the
form \ quoted-array-item-separator represents the quoted-array-item-separator as
it occurs in a program text literally. An interpolated-character-sequence represents

a sequence of characters as described in 8.7.6.3.3.

1) Append 5 to A.
3] The value of the quoted-expanded-array-constructor is A.

8.7.6.p Regular expression literals

Syntgx

reglar-expression-literal ::
/ regular-expression-body / regular-expression-option™
| %r literal-beginning-delimiter expanded-literal-stripg*
literal-ending-delimiter regqular-expression-option™

regular-expression-body ::
reqular-expression-character*

regilar-expression-character ::
source-character but not,;*( / | # |\ )

| # [lookahead ¢ { $, @ {"}]

| reqular-expressionsnon-escaped-sequence

| reqular-ezpression~escape-sequence

| line-terminatorsescape-sequence

| interpolatedscharacter-sequence

regylar-éxpression-non-escaped-sequence ::
\reqular-expression-non-escaped-character

reqular-expression-non-escaped-character ::
source-character but not ( 0x0d | 0x0a )
| 0x0d [lookahead ¢ { 0x0a }]

regular-expression-escape-sequence ::

\/

regular-expression-option ::
i | m
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Within an expanded-literal-string of a reqular-expression-literal, a literal-beginning-delimiter shall

be the

same character as the literal-beginning-delimiter of the reqular-expression-literal.

The literal-ending-delimiter shall match the literal-beginning-delimiter as described in 8.7.6.3.4.

Semantics

A regular-expression-literal evaluates to a direct instance of the class Regexp.

The pattern attribute of an instance of the class Regexp (see 15.2.15.1) resulting from a regular-

expres
string

A reg

escapd
literal
charad

A regi

A ling
string

An in
is eval
instan|

A regi
instan
expres
set to

resulting instance of the class Regexp is set to true.

The g1
literal

8.7.6.

Synt3

STOTI-TiteTal 1S tIe StTINg TepTeseIted DY Teguiar-eTpTessioT-chnaracters o erpanded
5. The string shall be of the form pattern (see 15.2.15.4).

literal-

lar-expression-character other than a reqular-expression-escape-sequences line-termgnator-

-sequence, or interpolated-character-sequence represents itself as it occurs.in a progr
y. An expanded-literal-string other than a line-terminator-escape-sequence or intery
ter-sequence represents itself as it occurs in a program text literally.

lar-expression-escape-sequence represents the character /,

-terminator-escape-sequence in a regular-expression-character and an expanded
is ignored in the resulting pattern of an instancesof‘the class Regexp.

erpolated-character-sequence in a regular-egpression-literal and an expanded-litera
hated as described in 8.7.6.3.3, and represents a string which is the content of the r¢
ce of the class String.

lar-expression-option specifies theNignorecase-flag and the multiline-flag attribute
e of the class Regexp resulting from a regular-expression-literal. If 1 is present in a

sion-option, the ignorecase-flag attribute of the resulting instance of the class Re
true. If m is present im“a reqular-erpression-option, the multiline-flag attribute

ammar for a pattern of an instance of the class Regexp created from a regular-exp
is described in.15.2.15.4.

6 Symbbol literals

m text
olated-

literal-

-string
sulting

5 of an
eqular-
bexp is
of the

esston-

X

symbol ::

symbol-literal
| dynamic-symbol

symbol-literal ::

: symbol-name

dynamic-symbol ::

: single-quoted-string
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| : double-quoted-string

| %s literal-beginning-delimiter non-expanded-literal-string™ literal-ending-delimiter

symbol-name ::

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

| operator-method-name
I r

| keyword

The s
symbo
of the
8.7.6.3

Withis
the l3t]

The li

Semalntics

A sy
instan
direct
which
or no

contai

9

a2

9.1

| shall not contain any sequence which represents the character 0x00 in the resultin

ingle-quoted-string, double-quoted-string, or non-expanded-literal-string” of the dy
single-quoted-string, double-quoted-string, or non-expanded-literdal-string as descr

2, 8.7.6.3.3, or 8.7.6.3.4.

ral-beginning-delimiter of the dynamic-symbol.

bol evaluates to a direct instance of the'class Symbol. A symbol-literal evaluates to 4
te of the class Symbol whose namgNs the symbol-name. A dynamic-symbol evaluat
instance of the class Symbol whose name is the content of an instance of the class
is the value of the single-quoted-string (see 8.7.6.3.2), double-quoted-string (see 8.7
-expanded-literal-strings(see 8.7.6.3.4). If the content of the instance of the class

bcope of<variables

General description

The s

hs the character 0x00, a direct instance of the class ArgumentError may be raised.

amic-

b value

bed in

\ a non-expanded-literal-string, literal-beginning-delimiter shall be the same charalcter as

Leral-ending-delimiter shall match the literal-tbeginning-delimiter as described in 8.7.6.3.4.

direct
es to a
ptring
6.3.3),
ptring

cope of a local variable or a g]n]’m] variable is a static scape which is a set of reg

ions of

a program text.

Instance variables, constants, and class variables have scopes determined dynamically by ex-
ecution contexts. Their bindings are searched depending on values of attributes of execution
contexts (see 11.5.4.2, 11.5.4.5, and 11.5.4.6).

9.2

Scope of local variables

A local variable is referred to by a local-variable-identifier.

Scopes for local variables are introduced by the following program constructs:
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©ISO/IEC 2012 — All rights reserved


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

e D

ISO/IEC 30170:2012(E)

rogram (see 10.1)

e class-body (see 13.2.2)

e module-body (see 13.1.2)

e  singleton-class-body (see 13.4.2)

e method-definition (see 13.3.1) and singleton-method-definition (see 13.4.3), for both of which
the scope starts with the method-parameter-part and continues up to and including the
method-body.

) b

Let P

of any] of the above program constructs (except block) nested within P. Then;~S"1s thg

varia

The s

contai

Given

variable is resolved as follows:

c¢) Ifla binding with name N exists in B, that binding is the resolved binding.

d) Ifla binding with name N does not exist in B:

T oo

be any of the above program constructs. Let S be the region of P excluding all the
ble scope which corresponds to the program construct P.

ope of a local variable is the local variable scope whose set of local variable b
hs the binding of the local variable, which is resolved as described below.

a local-variable-identifier which is a reference to a local wariable, the binding of th

bt N be the local-variable-identifier. Let B be the“¢urrent set of local variable bin

bt S be the scope of B.

If § is a local variable:seope which corresponds to a block:

i)  If the local-variable-identifier occurs as a left-hand-side of a block-parame
whether to)proceed to the next step or not is implementation-defined.

ii) Let.new B be the element immediately below the current B on [local-vj

Otherwise, a binding is considered not resolved.

bindings] , and continue searching for a binding with name N from Step b).

egions
b local

ndings

e local

lings.

er-list,

riable-

9.3

Scope of global variables

The scope of global variables is global in the sense that they are accessible everywhere in a
program. Global variable bindings are created in [global-variable-bindings] .

10

10.1

Program structure

Program

Syntax
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program ::
compound-statement

The program text of a strictly conforming program shall be an element of the set of sequences of
characters represented by the nonterminal symbol program. If a program includes one or more
program constructs which are never evaluated, the behavior is unspecified.

Semantics

A progromrTsevatuatedas fotows:

a) Push an empty set onto [local-variable-bindings] .
b) Epaluate the compound-statement.

c) Thhe value of the program is the resulting value.

d) Rlestore the execution context by removing the element from the top of [local-v4riable-
bindings] .

10.2 | Compound statement

Syntgx

compound-statement ::
statement-list” separator-list’

statpment-list ::
statement ( separator=list statement )*

sepdrator-list ::
separator®

sepdratar s

2

[ | line-termanator here |

Semantics

A compound-statement is evaluated as follows:

a) If the statement-list of the compound-statement is omitted, the value of the compound-
statement is nil.
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b) 1If the statement-list of the compound-statement is present, evaluate each statement of the
statement-list in the order it appears in the program text. The value of the compound-
statement is the value of the last statement of the statement-list.

11 Expressions
11.1 General description

Syntax

expression ::

NOT-expression
| keyword-AND-expression
| keyword-OR-expression

NOIl-expression
operator-erpression
| method-invocation-without-parentheses
| ! method-invocation-without-parentheses
| keyword-NOT-expression

An expression is a program construct which makes up a statement (see 12). A single ezpjession
can bq a statement as an expression-statement.(see 12.2).

NOTE| A difference between an expressiop~and a statement is that an expression is ordinarily used
where |ts value is required, but a statement is ordinarily used where its value is not necessarily r¢quired.
Howevgr, there are some exceptions. For'example, a jump-expression (see 11.5.2.4) does not have h value,
and thg value of the last statement&fa compound-statement can be used.

Semantics
See 11}.2.3 for keywond-AND-expressions. See 11.2.4 for keyword-OR-expressions.
A NO[T-expression of the form operator-expression is evaluated as described in 11.4. Al NOT-

expression ofsthe form method-invocation-without-parentheses is evaluated as described in 11.3.
See 11f.2.2(for other NOT-expressions.

11.2 Logical expressions
11.2.1 General description

Syntax

logical-expression ::=
logical-NOT-expression
| logical-AND-expression
| logical-OR-expression
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Any of logical-NOT-expression, logical-AND-expression, and logical-OR-expression is a concep-
tual name, which is used to organize that of the form using a keyword (e.g., “not x”) and that

of the

form using an operator (e.g., “!x”).

See 11.2.2 for logical-NOT-expressions. See 11.2.3 for logical-AND-expressions. See 11.2.4 for
logical-OR-expressions.

11.2.2 Logical NOT expressions

Syntax

logi

key

ope

al-NOT-expression ::=
keyword-NOT-expression
| operator-NOT-expression

bord-NOT-expression ::
not NOT-expression

ator-NOT-expression 1=
' ( method-invocation-without-parentheses | Amdry-expression )

NOTE| An operator-NOT-expression of the form~Nunary-expression is a unary-expression (see 1
An opg¢rator-NOT-expression of the form !method-invocation-without-parentheses is a NOT-exj
(see 11f1).
Semalntics
a) Al logical-NOT-expression.is evaluated as follows:

1] If it is of the form not NOT-expression, evaluate the NOT-expression. Let X

resulting value.
2] Ifit isan operator-NOT-expression, evaluate its method-invocation-without-pare

or-urary-expression. Let X be the resulting value.

"

Otherwise, the value of the logical-NOT-expression is true.

b) The above steps a) 3) and a) 4) may be replaced by the following step:

1)

4.3.1).

resS1oMN

be the

theses

Create an empty list of arguments L. Invoke the method '@ on X with L as the list of

arguments. The value of the logical-NOT-expression is the resulting value.

In this case, the processor shall:

48

include the operator !@ in operator-method-name.
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e  define an instance method !@ in the class Object, one of its superclasses (see 6.5.4), or
a module included in the class Object. The method !@ shall not take any arguments
and shall return true if the receiver is false or nil, and shall return false otherwise.

11.2.3 Logical AND expressions

Syntax

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

keyword-AND-expression ::
expression [no line-terminator here| and NOT-expression

opetator-AND-expression ::
equality-expression
| operator-AND-ezxpression [no line-terminator here| && eguality-expression

Semalntics

A logital-AND-expression is evaluated as follows:

a) If| the logical-AND-expression is an equality-expression, evaluate the equality-expresgion as
d¢scribed in 11.4.4.

b) Otherwise:

1] Evaluate the expressiomor the operator-AND-expression. Let X be the resulting value.

2] If X is a trueislitobject, evaluate the NOT-expression or equality-expression. Let Y be
the resulting-value. The value of the logical-A ND-expression is Y.

3] Otherwise, the value of the logical-AND-expression is X.

11.2.4 ,Logical OR expressions

Syntax

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

keyword-OR-expression ::
expression [no line-terminator here] or NOT-expression
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operator-OR-expression ::
operator-AND-expression
| operator-OR-expression [no line-terminator here] || operator-AND-expression

Semantics

A logical-OR-expression is evaluated as follows:

a) If the logical-OR-expression is an operator-AND-expression, evaluate the operator-AND-
expression as described in 11.2.3.

b) dtherwise:

1] Evaluate the ezpression or the operator-OR-expression. Let X be thecrestlting| value.

2] If X is a falseish object, evaluate the NOT-expression or the operator-AND-expression.
Let Y be the resulting value. The value of the logical-OR-exgression is Y.

3] Otherwise, the value of the logical-OR-expression is X.
11.3 | Method invocation expressions
11.3.1 General description

Syntgdx

method-invocation-expression ::=
primary-method-invocation

| method-invocation-withoutdparentheses

| local-variable-identifier

prithary-method-invacation ::
super-with-optibnal-argument

| indezing-tethod-invocation

| method=only-identifier

| method-identifier block

| method-identifier argument-with-parentheses block”’

! PLUNATY=TPTesSion [‘nn lLine-terminator hm"p] method-name

argument-with-parentheses”’ block’

| primary-expression [no line-terminator here] :: method-name
argument-with-parentheses block’

| primary-expression [no line-terminator here] :: method-name-except-constant
block’

method-identifier ::
local-variable-identifier
| constant-identifier
| method-only-identifier
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method-name ::
method-identifier
| operator-method-name
| keyword

indexing-method-invocation ::
primary-expression [no line-terminator here| [no whitespace here]
[ indexing-arqgument-list” 1

method-name-except-constant ::
method-name but not constant-identifier

method-invocation-without-parentheses ::
command

| chained-command-with-do-block

| chained-command-with-do-block ( . | :: ) method-name
argument-without-parentheses

| return-with-argument

| break-with-argument

| next-with-argument

command ::
super-with-argument
| yield-with-argument
| method-identifier argument-without-parentheses
| primary-expression [no line-terminator here] (. | :: ) method-name
argument-without-parentheses

chained-command-with-do-block\:
command-with-do-bloek~chained-method-invocation ™

chafned-method-invotation ::
(.| ::) method-name
| (.| :: Jymethod-name argument-with-parentheses

commandzwith-do-block ::
super-with-argument-and-do-block
| method-identifier argument-without-parentheses do-block
| primary-expression [no line-terminator here]
(.| ::) method-name argument-without-parentheses do-block

See 11.5.4.7 for method-invocation-expressions of the form local-variable-identifier.
If the argument-with-parentheses (see 11.3.2) of a primary-method-invocation is present, and the

block-argument of the argument-list in the argument-with-parentheses is present, the block of
the primary-method-invocation shall be omitted.
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If the argument-without-parentheses of a command-with-do-block is present, and the block-
argument of the argument-list of the argument-without-parentheses (see 11.3.2) is present, the
do-block of the command-with-do-block shall be omitted.

If the argument-without-parentheses of a command or a command-with-do-block is present, and
if the argument-without-parentheses starts with any of &, <<, +, =, *, /., and %, and if the method-
identifier of the command or the command-with-do-block is a local-variable-identifier, then the

local-variable-identifier shall not be considered as a reference to a local variable by the steps in
11.5.4.7.2.

Semantics

A met. ad-innocation-ernresciaon is ovaliiated ac fallowra:
T

a) Al primary-method-invocation is evaluated as follows:

1] If the primary-method-invocation is a super-with-optional-argumentyevaluate iff as de-
scribed in 11.3.4. The value of the primary-method-invocation i$*the resulting yalue.

2] If the primary-method-invocation is an indexing-method-iguocation, evaluate it| as de-
scribed in Step b). The value of the primary-method-ipvocation is the resulting value.

3] i) If the primary-method-invocation is a method-énly-identifier, let O be the ¢urrent
self and let M be the method-only-identifie;> Create an empty list of arghiments
L.
ii) If the method-identifier of the primary-method-invocation is present:
I) Let O be the current selftand let M be the method-identifier.
IT) If the argument-with-parentheses is present, construct a list of arguments and
a block from therargument-with-parentheses as described in 11.3.2. L¢t L be
the resulting list. Let B be the resulting block, if any.

If the-grgument-with-parentheses is omitted, create an empty list of argiiments
L.

IIE)HIf the block is present, let B be the block.

i) 'If “.” of the primary-method-invocation is present:

I) Evaluate the primary-ezpression and let O be the resulting value. Let M be
the method-name.

IT) If the argument-with-parentheses is present, construct a list of arguments and
a block from the argument-with-parentheses as described in 11.3.2. Let L be
the resulting list. Let B be the resulting block, if any.

If the argument-with-parentheses is omitted, create an empty list of arguments
L.

III) If the block is present, let B be the block.
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iv) If the :: and method-name of the primary-method-invocation are present:

I) Evaluate the primary-expression and let O be the resulting value. Let M be
the method-name.

IT) Construct a list of arguments and a block from the argument-with-parentheses
as described in 11.3.2. Let L be the resulting list. Let B be the resulting
block, if any.

III) If the block is present, let B be the block.

v) If the :: and method-name-except-constant of the primary-method-invocation are
present:

I) Evaluate the primary-expression and let O be the resulting valie”’ Ley M be
the method-name-except-constant.

II) Create an empty list of arguments L.
III) If the block is present, let B be the block.

4] Invoke the method M on O with L as the list of argumeénts and B, if any, as tHe block
(see 13.3.3). The value of the primary-method-invdcation is the resulting value

b) Amn indexing-method-invocation is evaluated as follows:
1] Evaluate the primary-expression. Let O, be the resulting value.

2] If the indexing-argument-list is present, construct a list of arguments from the inflexing-
argument-list as described in 11:3.2. Let L be the resulting list.

3] If the indexing-argument=list is omitted, Create an empty list of arguments L.

4] Invoke the method-[17on O with L as the list of arguments. The value of the inflexing-
method-invocation is the resulting value.

c) Al method-inyocation-without-parentheses is evaluated as follows:

1] If thewmethod-invocation-without-parentheses is a command, evaluate it as described in
Step d). The value of the method-invocation-without-parentheses is the resulting value.

2)" It The method-tnvocalion-withoul-parentheses is a return-with-argument, Oreak-with-
argument or next-with-argument, evaluate it (see 11.5.2.4). By this evaluation, control
is transferred to another program construct as described in 11.5.2.4.

3) If the chained-command-with-do-block of the method-invocation-without-parentheses is
present:

i)  Evaluate the chained-command-with-do-block as described in Step e). Let V be
the resulting value.

ii) If the method-name and the argument-without-parentheses of the method-invocation-
without-parentheses are present:
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I) Let M be the method-name.

IT) Construct a list of arguments from the argument-without-parentheses as de-
scribed in 11.3.2 and let L be the resulting list. If the block-argument of the
argument-list of the argument-without-parentheses is present, let B be the
block to which the block-argument corresponds [see 11.3.2 €) 6)].

ITI) Invoke the method M on V with L as the list of arguments and B, if any, as
the block.

IV) Replace V with the resulting value.

iii) The value of the method-invocation-without-parentheses is V.
d) Al command is evaluated as follows:

1] If the command is a super-with-argument or a yield-with-argument, evaluate itf as de-
scribed in 11.3.4 or 11.3.5. The value of the command is the pesulting value.

2]  Otherwise:
i)  If the method-identifier of the command is present:

I) Let O be the current self and let M/bé the method-identifier.

IT) Construct a list of arguments.from the argument-without-parentheses| as de-
scribed in 11.3.2 and let L\Be the resulting list.

If the block-argument ofthe argument-list of the argument-without-pareptheses
is present, let B bethe block to which the block-argument corresponds.

ii) If the primary-ezpression(see 11.5), method-name, and argument-without-payentheses
of the command are present:

I) Evaluate the primary-ezpression. Let O be the resulting value. Let M|be the
method-name.

Iy Construct a list of arguments from the argument-without-parentheses| as de-
scribed in 11.3.2 and let L be the resulting list.

If the block-argument of the argument-list of the argument-without-parentheses
is present, let B be the block to which the block-argument corresponds.

iii) Invoke the method M on O with L as the list of arguments and B, if any, as the
block. The value of the command is the resulting value.

e) A chained-command-with-do-block is evaluated as follows:

1) Evaluate the command-with-do-block as described in Step f) and let V' be the resulting
value.
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2)  For each chained-method-invocation, in the order they appear in the program text, take
the following steps:

i)
ii)

iii)

Let M be the method-name of the chained-method-invocation.

If the argument-with-parentheses is present, construct a list of arguments and a

block from the argument-with-parentheses as described in 11.3.2 and let L
resulting list. Let B be the resulting block, if any.

If the argument-with-parentheses is omitted, create an empty list of argum

Invoke the method M on V with L as the list of arguments and B, if any,

be the

ents L.

as the

iv)

3] The value of the chained-command-with-do-block is V.

f) Al command-with-do-block is evaluated as follows:

2] Otherwise:

i)

ii)

iii)

iv)

11.3.2 Method arguments

1] If the command-with-do-block is a super-with-argument-and-do-block, evaluat
described in 11.3.4. The value of the command-withydo-block is the resulting va

block.

Replace V' with the resulting value.

If the method-identifier of the command-with-do-block is present, let O
current self and let M be the méthod-identifier.

If the primary-expression of’the command-with-do-block is present, evalu
primary-expression, andylet O be the resulting value and let M be the
name.

Construct a list of'arguments from the argument-without-parentheses of the
with-do-block and let L be the resulting list.

Invoke the method M on O with L as the list of arguments and the do-b
thexblock. The value of the command-with-do-block is the resulting value.

e it as
lue.

be the

hte the
hethod-

ommand-

Jock as

Syntax

method-argument ::=
indexing-argument-list
| argument-with-parentheses
| argument-without-parentheses

indexing-argument-list ::
command

| operator-expression-list ( [no line-terminator here| , )’

°
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| operator-expression-list [no line-terminator here| , splatting-argument
| association-list ( [no line-terminator here] , )
| splatting-argument

splatting-argument ::
* operator-expression

operator-expression-list ::
operator-expression ( [no line-terminator here| , operator-expression )*

L h ] L]
arquymreTTwiie parcriinesces -

[no line-terminator here] [no whitespace here| parentheses-and-argument

pardntheses-and-argument ::
)

| ¢ argument-list )

| ( operator-expression-list [no line-terminator here| , chained-command-with-do-

lock )

| C chained-command-with-do-block )

argyment-without-parentheses ::
[lookahead ¢ { { }] [no line-terminator here} argument-list

argyment-list ::
block-argument

| splatting-argument ( , block-arguiment )

| operator-expression-list [no line-terminator here| , association-list
( [no line-terminator here] ,  splatting-argument )°  ( [no line-terminatior

here] , block-argument )’

| ( operator-expression~list | association-list )
( [no line-terminator here] ,  splatting-argument )*  ( [no line-terminator

here] , block-argument )°

| command

block-argument ::
& ‘operator-expression

If an argument-without-parentheses starts with a sequence of characters which is any of &, <<,
+, =, %,/ and %:

e One or more whitespace characters shall be present just before the argument-without-
parentheses.

e  No whitespace shall be present just after the sequence of characters.

NOTE For example, the behavior of “x -y” is the same as “x(-y)”. The behaviors of “x-y” and
“x - y” are the same as “x() - y”.
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Semantics

A method-argument evaluates to two values: an argument list, and a block. These two values
are used when the method is invoked. However, a method-argument does not have a block value
depending on evaluation steps.

A method-argument is evaluated as follows:

2)

An indexing-argument-list is evaluated as follows:

1)

Create an empty list of arguments L.

2

A

splatting-argument is evaluated as follows:

Aln argument-with-parentheses is evaluated as follows:

Fvatuate the command, operatoT-eTpTessions Of OpeTatoT-eTpTesSIoT-1i5tS, OT tE
list and append their values to L in the order they appear in the program text

If the splatting-argument is present, evaluate it, and concatenate the(resulting
arguments to L.

The argument list value of indexing-argument-list is L.

Create an empty list of arguments L.

Evaluate the operator-expression. Let V he the resulting value.

If V is not an instance of the class Array, the behavior is unspecified.
Append each element of V, in thé¢-indexing order, to L.

The argument list value of*splatting-argument is L.

Create an empty*list of arguments L.

If the arfmwment-list is present, evaluate it as described in Step e), and concaten
resulting list of arguments to L. If the block-argument of the argument-list is p
thesblock value of the argument-with-parentheses is the block value of the argumsd

ssociation-

list of

hte the
resent,
nt-list.

TF fhp npp'r’nfnr_wr;n'rpecfin'n_]ief is pT‘PQPTﬁ' 'F{TI" pﬂ(‘h n;np'rnfnr_pfr;n'r’pewin'n !TF fhﬁ nl

erator-

5)

expression-list, in the order they appear in the program text, take the following steps:

i)  Evaluate the operator-expression. Let V be the resulting value.

ii) Append V to L.

If the chained-command-with-do-block is present, evaluate it. Append the re
value to L.

The argument list value of argument-with-parentheses is L.
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d)

11.3.3 Blocks

Syntdgx

An argument-without-parentheses is evaluated as follows:

1) If the first character of the argument-without-parentheses is (, the behavior is unspec-
ified.

2) Evaluate the argument-list as described in Step e).
3) Let L be the resulting list.
An argument-list is evaluated as follows:

1) Create an empty list of arguments L.

2] If the command is present, evaluate it, and append the resulting value to I

3] If the operator-expression-list is present, for each operator-expression ‘of the ogerator-
expression-list, in the order they appear in the program text, take the following steps:

i) Evaluate the operator-ezpression. Let V be the resulting.value.
ii) Append V to L.
4] If the association-list is present, evaluate it. Append the resulting value to L.

5] If the splatting-argument is present, construét a'list of arguments from it and c¢ncate-
nate the resulting list to L.

6] If the block-argument is present:

i)  Evaluate the operator-expression of the block-argument. Let P be the resulting
value.

ii) If P is not an instasce of the class Proc, the behavior is unspecified.
iii) Otherwise,sthe block value of argument-list is the block which P represents.

7] The argument list value of arqument-list is L.

58

block ::

brace-block

| do-block

brace-block ::

[no line-terminator here] { block-parameter” block-body }

do-block ::

[no line-terminator here] do block-parameter” block-body end
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k-parameter ::
||
| 11

| | block-parameter-list |

k-parameter-list ::
left-hand-side
| multiple-left-hand-side

k-body ::

compound-statement

Whether the left-hand-side (see 11.4.2.4) in the block-parameter-list is allowed ‘to be

follow

[ ]
Q

[}
o

NOTE
block-p
should

ng forms is implementation-defined.

nstant-identifier

obal-variable-identifier

imstance-variable-identifier

ass-variable-identifier

Fimary-expression [ indexing-argument-list? ]
rimary-expression (. | ::) (local-vagrable-identifier | constant-identifier)
constant-identifier
Some existing implementations allow some syntactic constructs such as constant-identifi
rameter. Whether they are allowed is therefore implementation-defined. Future implemei
not allow them.

Whether the grouped=left-hand-side (see 11.4.2.4) of the multiple-left-hand-side of thd

param)

eter-list iy allowed to be of the following form is implementation-defined.

(maultiple-left-hand-side-item ,)T )

of the

ers in a
itations

block-

Sema

ntics

A block is a procedure which is passed to a method invocation.

A block can be called either by a yield-expression (see 11.3.5) or by invoking the method call
on an instance of the class Proc which is created by an invocation of the method new on the
class Proc to which the block is passed (see 15.2.17.4.3).

A block can be called with arguments. If a block is called by a yield-expression, the arguments
to the yield-expression are used as the arguments to the block call. If a block is called by an
invocation of the method call, the arguments to the method invocation is used as the arguments

to the

block call.
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A block is evaluated within the execution context as it exists just before the method invocation to
which the block is passed. However, the changes of variable bindings in [local-variable-bindings]
after the block is passed to the method invocation affect the execution context. Let Fj be the
possibly affected execution context.

When a block is called, the block is evaluated as follows:

a) Let F, be the current execution context. Let L be the list of arguments passed to the block.

b) Set the execution context to Ej.

c) Push an empty set of local variable bindings onto [local-variable-bindings] .

d) If|the block-parameter-list in the do-block or the brace-block is present:

—_

If the block-parameter-list is of the form left-hand-side or grouped-left-hand-sid¢:

i)  If the length of L is 0, let X be nil.

ii) If the length of L is 1, let X be the only element of £

iii) If the length of L is larger than 1, the result of‘this step is unspecified.

iv) 1If the block-parameter-list is of the form left-hand-side, evaluate a single-vgriable-
assignment-expression (see 11.4.2.2.2) F where the variable of E is the leff-hand-
side and the value of the operator-éxpression of F is X.

v) If the block-parameter-list is of the form grouped-left-hand-side, evaluate a|many-
to-many-assignment-statemeit (see 11.4.2.4) E, where the multiple-left-hapd-side

of F is the grouped-left-hand-side and the value of the method-invocation-uithout-
parentheses or operator=expression of E is X.

2] If the block-parameterslist is of the form multiple-left-hand-side and the multiple-left-
hand-side is not a_grouped-left-hand-side:

i)  If the length of L is 1:

I)y* If the only element of L is not an instance of the class Array, the rgsult of
this step is unspecified.

1N hraaf—a > 1is+ of 0rrr11man+s Y '("X'TL\if'h ﬂﬁﬂ+3;ﬂ0 tha olomaontc r\f L’ pra)arving

Tt v oS oo HHor—COrrariy—ott

their order.

ii) If the length of L is 0 or larger than 1, let Y be L.
iii) Evaluate the many-to-many-assignment-statement E as described in 11.4.2.4, where

the multiple-left-hand-side of E is the block-parameter-list and the list of arguments
constructed from the multiple-right-hand-side of E is Y.

e) Evaluate the block-body. If the evaluation of the block-body:

1) is terminated by a break-expression:
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If the method invocation with which block is passed has already terminated when
the block is called:

I) Let S be an instance of the class Symbol with name break.

IT) If the jump-argument of the break-expression is present, let V' be the value of
the jump-argument. Otherwise, let V' be nil.

IIT) Raise a direct instance of the class LocalJumpError which has two instance
variable bindings, one named @reason with the value S and the other named
Qexit_value with the value V.

ii)

i)

ii)

2] is terminated by a redo-expression, repeat Step e).

3] is terminated by a next-expression:

Jump-argument.

Otherwise, restore the execution context to E, and terminate Step 13.333|1) and
take Step 13.3.3 j) of the current method invocation.

If the jump-argument of the break-expression is present, the value“of the ¢urrent
method invocation is the value of the jump-argument. Otherwise, the valug of the
current method invocation is nil.

If the jump-argument of the next-expression is present, let V be the valud of the

Otherwise, let V' be nil.

4]  is terminated by a return-expresston, remove the element from the top of [local-vgriable-
bindings] .

5] is terminated otherwisenlet V' be the resulting value of the evaluation of the blogk-body.

f)  Upnless Step e) is terminated by a return-expression, restore the execution context tp F,.

g) The value of calling the do-block or the brace-block is V.

11.3.4 The'super expression

Syntgx

super-expression =
super-with-optional-argument
| super-with-argument
| super-with-argument-and-do-block

super-with-optional-argument ::

super ( [no line-terminator here| [no whitespace here | arqgument-with-parentheses )

block”

?
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super-with-argument ::

super argument-without-parentheses

super-with-argument-and-do-block ::

super argument-without-parentheses do-block

The block-argument of the argument-list of the argument-without-parentheses (see 11.3.2) of a

super-

Sem

with-argument-and-do-block shall be omitted.

tics

A sup

a) If

one of the following methods, the behavior is unspecified:

r-expression is evaluated as follows:

the current self is pushed by a singleton-class-definition (see 13.4.2), or\an invocdtion of

the method class_eval of the class Module (see 15.2.2.4.15)
the method module_eval of the class Module (see 15.2.2,4.35)

the method instance_eval of the class Kernel (se¢ 15.3.1.3.18)
bt A be an empty list. Let B be the top of [bleck] .

If the super-expression is a super-with=optional-argument, and neither the argument-
with-parentheses nor the block is pkesent, construct a list of arguments as folloys:

i) Let M be the method which correspond to the current method invocation| Let L
be the parameter-listLof the method-parameter-part of M. Let S be the set ¢f local
variable bindings\itr’ [local-variable-bindings] which corresponds to the ¢urrent
method invocation.

ii) If the mandatory-parameter-list is present in L, for each mandatory-parameter p,
take the-following steps:

1)) Let v be the value of the binding with name p in S.

IT) Append v to A.

62

iii) If the optional-parameter-list is present in L, for each optional-parameter p, take
the following steps:

I) Let n be the optional-parameter-name of p.
IT) Let v be the value of the binding with name n in S.

III) Append v to A.

iv) If the array-parameter is present in L:
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I) Let n be the array-parameter-name of the array-parameter.

IT) Let v be the value of the binding with name n in S. Append each element of
v, in the indexing order, to A.

2) If the super-ezpression is a super-with-optional-argument with either or both of the
argument-with-parentheses and the block:

i)  If the argument-with-parentheses is present, construct a list of arguments and a
block as described in 11.3.2. Let A be the resulting list. Let B be the resulting
block, if any.

ii) If the block is present, let B be the block.

3] If the super-expression is a super-with-argument, construct the list of arguments from
the argument-without-parentheses as described in 11.3.2. Let A be th@ résulting|list. If
block-argument of the argument-list of argument-without-parenthéses is presend, let B
be the block constructed from the block-argument.
4] If the super-expression is a super-with-argument-and-do=block, construct a listl of ar-

guments from the argument-without-parentheses as dgseribed in 11.3.2. Let A|be the
resulting list. Let B be the do-block.

¢) Determine the method to be invoked as follows:

1] Let C be the current class or module. Let”N be the top of [defined-method-najme] .

2] If C is an instance of the class Class®

i) Search for a method hinding with name N as described in Step b) of [13.3.4,
assuming that C in.13.3.4 to be C.

ii) If a binding is found and its value is not undef (see 13.1.1), let V be the vfalue of
the binding.

iii) Othexwise:
I) )" Add a direct instance of the class Symbol with name N to the head of A.

IT) Invoke the method method missing (see 15.3.1.3.30) on the current sqlf with

4 i 1 12 4l 1.1 1
1 dS al SUILITIIUS allll D A4S UIIT DIUCTA.

III) Terminate the evaluation of the super-expression. The value of the super-
expression is the resulting value of the method invocation.

3) If C is an instance of the class Module and not an instance of the class Class:
i) Let M be C and let new C be the class of the current self.
ii) Let Ly, be the included module list of C. Search for M in L,,.
iii) If M is found in Ly,:
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I) Search for a method binding with name N in the set of bindings of instance
methods of each module in L,,. Examine modules in L,,, in reverse order,
from the module just before M to the first module in L,,.

IT) If a binding is found and its value is not undef, let V' be the value of the
binding.

III) If a binding is found and its value is undef (see 13.1.1), take the steps from
¢) 2)iii) T) to ¢) 2) iii) III).

IV) If a binding is not found and C has a direct superclass, let new C be the
superclass and take the steps from Step c) 2) i) to Step c) 2) iii).

V) If a binding is not found and C' does not have a direct superclass;, tgke the
steps from c¢) 2) iii) I) to ¢) 2) iii) III).

iv) Otherwise, let new C be the direct superclass of C' and repeat, from Step ) 3) ii).
If C does not have a direct superclass, the behavior is unspegified.

d) Thke steps g), h), i), and j) of 13.3.3, assuming that A, B, M, Ry\and V in 13.3.3 to b A, B,
N, the current self, and V in this subclause respectively. The Value of the super-expjression
is| the resulting value.

11.3.3 The yield expression

Syntgx

yielfl-expression =
yield-with-optional-argument
| yield-with-argument

yielfl-with-optional-argument ::
yield-with-parentheses-and-argument

| yield-with-parentheses-without-argument

| yield

yielfl-with=parentheses-and-argument ::
yield [no line-terminator here| [no whitespace here] ( argument-list )

yield-with-parentheses-without-argument ::
yield [no line-terminator here] [no whitespace here] ()

yield-with-argument ::
yield argument-without-parentheses

The block-argument of the argument-list (see 11.3.2) of a yield-with-parentheses-and-argument
shall be omitted.
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The block-argument of the argument-list of the argument-without-parentheses (see 11.3.2) of a
yield-with-argument shall be omitted.

Semantics

A yield-expression is evaluated as follows:

a) Let B be the top of [block]. If B is block-not-given:

)

2)

Let S be a direct instance of the class Symbol with name noreason.

Let V be an implementation-defined value.

3

11.4

yield-with-optional-argument is evaluated as follows:

yield-with-argument is evaluated-as follows:

11.4.

Raise a direct instance of the class LocalJumpError which has two instancé)y

ariable

bindings, one named @reason with the value § and the other named @exit"valye with

the value V.

If the yield-with-optional-argument is of the form yield-withparentheses-and-aryg
create a list of arguments from the argument-list as des¢ribed in 11.3.2. Let L
list.

If the yield-with-optional-argument is of the form4yeld-with-parentheses-without-
or yield, create an empty list of argument Lz

Call B with L as described in 11.3.3.

The value of the yield-with-optional-argument is the value of the block call.

ument,
be the

nrgument

Create a list of arguments from the argument-without-parentheses as described in

11.3.2. Let L be the'list.
Call B with Iras-described in 11.3.3.

The value-of the yield-with-argument is the value of the block call.

Operator expressions

General description

Syntax

operator-expression ::

assignment-exrpression

| defined ?-without-parentheses
| conditional-operator-expression

See 11.4.2 for assignment-expressions.

©ISO/IEC 2012 — All rights reserved

65


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

NOTE 1 assignment-statement is not an operator-expression but a statement (see 12.1).

See 11.4.3.2 for defined?-without-parenthesess.

NOTE 2 defined?-with-parentheses is not an operator-expression but a primary-expression (see 11.5.1).

See 11.5.2.2.5 for conditional-operator-expressions.
11.4.2 Assignments

11.4.2.1 General description

Syntgx

assignment ::=
assignment-expression
| assignment-statement

assgnment-expression
single-assignment-expression

| abbreviated-assignment-expression

| assignment-with-rescue-modifier

assignment-statement ::
single-assignment-statement

| abbreviated-assignment-statement

| multiple-assignment-statement

Semalntics

An asfignment creates or updates variable bindings, or invokes a method whose name engls with

Evalugtions of agsignment-expressions and assignment-statements are described in the flauses

from 11.4.2.2 to11.4.2.5.

11.4.2.2/ \Single assignments

11.4.2.2.1 General description

Syntax

single-assignment ::=
single-assignment-expression
| single-assignment-statement

single-assignment-expression
single-variable-assignment-expression

66
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| scoped-constant-assignment-expression
| single-indexing-assignment-expression
| single-method-assignment-expression

le-assignment-statement ::

single-variable-assignment-statement
| scoped-constant-assignment-statement
| single-indexing-assignment-statement
| single-method-assignment-statement

11.4.2

Syntd

.2.2 Single variable assignments

X

sing

sing

sing

le-variable-assignment ::=
single-variable-assignment-expression
| single-variable-assignment-statement

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

le-variable-assignment-statement ::
variable [no line-terminator here| = qethod-invocation-without-parentheses

Semalntics

A sing

a) E
th

b) 1

le-variable-assignment issevaluated as follows:

le resulting value:

If the varsable (see 11.5.4) is a constant-identifier:

iy ~Let N be the constant-identifier.

valuate the operaterserpression or the method-invocation-without-parentheses. Lef

V be

= binding with mame ¥V exists i the setof bindings of constarnts of tie
class or module, replace the value of the binding with V.

urrent

iii) Otherwise, create a variable binding with name N and value V in the set of

bindings of constants of the current class or module.

2) If the variable is a global-variable-identifier:

i) Let N be the global-variable-identifier.

ii) If a binding with name N exists in [global-variable-bindings] , replace the value
of the binding with V. However, if the binding is one of the bindings added by a
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c)

68

conforming processor when initializing the execution context (see 7.2), the behavior

is unspecified.

iii) Otherwise, create a variable binding with name N and value V in [global-variable-

bindings] .

If the variable is a class-variable-identifier:

i)

Let C be the first class or module in the list at the top of [class-module-list]
is not a singleton class.

Let CS be the set of classes which consists of C' and all the superclasses of

which

C. Let

ii)

iii)

MS be the set of modules which consists of all the modules in the included fnodule

lists of all classes in CS. Let CM be the union of C'S and MS.
Let N be the class-variable-identifier.

If exactly one of the classes or modules in CM has a binding’with name N|
set of bindings of class variables, let B be that binding

If more than one class or module in CM has bindirigs with name N in
of bindings of class variables, choose a binding* B from those bindingg
implementation-defined way.

Replace the value of B with V.
If none of the classes or modules iy CM has a binding with name N in th

bindings of class variables, create'a variable binding with name N and valy
the set of bindings of class variables of C.

If the variable is an instanée=variable-identifier:

i)
ii)

iii)

Let N be the instunce-variable-identifier.

If a binding'with name N exists in the set of bindings of instance variableg
current\sélf, replace the value of the binding with V.

Otherwise, create a variable binding with name N and value V in the
bindings of instance variables of the current self.

in the

the set

in an

b set of
e Vin

of the

set of

If the variable is a ]nl‘ﬂ]_ﬂn’r"l.l‘lh]ﬂ_’;l‘lpﬂf/i"ﬁp’r"

i)
ii)
iii)

iv)

Let N be the local-variable-identifier.
Search for a binding of a local variable with name N as described in 9.2.

If a binding is found, replace the value of the binding with V.

Otherwise, create a variable binding with name N and value V in the current set

of local variable bindings.

The value of the single-variable-assignment is V.
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11.4.2.2.3 Scoped constant assignments

Syntax

scoped-constant-assignment ::=
scoped-constant-assignment-expression
| scoped-constant-assignment-statement

scoped-constant-assignment-expression ::

primary-expression [no line-terminator here] [no whitespace here]| :: constant-
dentifier

[no line-terminator here| = operator-expression
| :: constant-identifier [no line-terminator here| = operator-expression

scopjed-constant-assignment-statement ::

primary-expression [no line-terminator here] [no whitespace here] :: constapt-
dentifier

[no line-terminator here] = method-invocation-without-parentheses

| :: constant-identifier [no line-terminator here | = method-invocation-without-pareptheses

Semalntics

A scoped-constant-assignment is evaluated as follows:

a) Iflthe primary-expression is present, evaluate it and let M be the resulting value. Otherwise,
let M be the class Object.

b) Iff M is an instance of the clags Module:

1] Let N be the constant-identifier.

2] Evaluate the-operator-expression or the method-invocation-without-parentheses| Let V
be the resulting value.

3] If abinding with name N exists in the set of bindings of constants of M, replace the
value of the binding with V.

47— Otherwise, create a variaple binding with name IV and vaiue vV in the set of bindings
of constants of M.

5) The value of the scoped-constant-assignment is V.
c) If M is not an instance of the class Module, raise a direct instance of the class TypeError.

11.4.2.2.4 Single indexing assignments

Syntax
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single-indexing-assignment 1=

single-indezring-assignment-expression
| single-indexing-assignment-statement

single-indexing-assignment-expression ::
primary-expression [no line-terminator here] [no whitespace here| [ indexing-

argument-list” ]
[no line-terminator here| = operator-expression

singleImaeTing-assignimnent-statement
primary-expression [no line-terminator here] [no whitespace here| [ indezifg-
rqument-list” 1
[no line-terminator here| = method-invocation-without-parentheses
Semantics
A single-indexing-assignment is evaluated as follows:
a) Epaluate the primary-expression. Let O be the resulfing value.
b) Cpnstruct a list of arguments from the indezing~argument-list as described in 11.3.2| Let L
b¢ the resulting list.
c) Epaluate the operator-expression or method-invocation-without-parentheses. Let V |be the

rgsulting value.

d) Append V to L.

e) Igvoke the method [1= onJO with L as the list of arguments.

f)  The value of the single-indexing-assignment is V.

11.4.2.2.5 Single method assignments

Syntdx

single-method-assignment ::=

single-method-assignment-expression
| single-method-assignment-statement

single-method-assignment-expression ::

70

primary-expression [no line-terminator here] (. | :: ) local-variable-identifier
[no line-terminator here| = operator-expression
| primary-expression [no line-terminator here] . constant-identifier
[no line-terminator here| = operator-expression
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single-method-assignment-statement ::

primary-expression [no line-terminator here] (. | :: ) local-variable-identifier
[no line-terminator here] = method-invocation-without-parentheses
| primary-expression [no line-terminator here| . constant-identifier
[no line-terminator here] = method-invocation-without-parentheses

Semantics

A single-method-assignment is evaluated as follows:

a) Exaluate the primary-expression et O be the rpqn]‘ring value

b) Epaluate the operator-expression or method-invocation-without-parentheses. 1iet, V |be the
rgsulting value.
c) Lpt M be the local-variable-identifier or constant-identifier. Let N bg ‘the concatengtion of
M and =.
d) Igvoke the method whose name is N on O with a list of argurhgnts which contains oply one
value V.
e) The value of the single-method-assignment is V.
11.4.2.3 Abbreviated assignments
11.4.2.3.1 General description
Syntgx
abbteviated-assignment 1=
abbreviated-assignment<erpression
| abbreviated-assigament-statement
abbreviated-assignment-expression ::
abbreviated-variable-assignment-expression
| abbreviated-indezing-assignment-expression
| abbreviated-method-assignment-expression
abbreviated-assignment-statement ::
abbreviated-variable-assignment-statement
| abbreviated-indexing-assignment-statement
| abbreviated-method-assignment-statement
11.4.2.3.2 Abbreviated variable assignments
Syntax
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abbreviated-variable-assignment :=
abbreviated-variable-assignment-expression
| abbreviated-variable-assignment-statement

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

abbreviated-variable-assignment-statement ::
variable [no line-terminator here| assignment-operator

el ] e L] A A
IIl/Cl/II/UU/'l/Il/UULU/l/l/UIl/'UJ[/l/IbUU/l/'IJU;I CIilIttaoto

Semalntics

An abpreviated-variable-assignment is evaluated as follows:

a)

b)

i)

Epaluate the variable as a variable reference (see 11.5.4). Let_VABe the resulting value.

If| the assignment-operator is &&=, and if V is a falseishiObject, then the value|of the
breviated-variable-assignment is V.

=)

If| the assignment-operator is | 1=, and if V isSa trueish object, then the value|of the
breviated-variable-assignment is V.

)

Otherwise, evaluate the operator-expression or the method-invocation-without-parentheses.
Lgt W be the resulting value.

Lgt OP be the assignment-operator-name of the assignment-operator.
Lgt X be the operator-expression of the form V. OP W.

Lgt I be the variable of the abbreviated-variable-assignment-expression or the abbrduviated-
riable-assignment-statement.

i~

Epaluate a sipgle-variable-assignment-expression (see 11.4.2.2.2) where its variable i$ I and
the operatox~expression is X.

The/vatue of the abbreviated-variable-assignment is the resulting value of the evalugtion.

11.4.2.3.3 Abbreviated indexing assignments

Syntax

72

abbreviated-indexing-assignment 1=
abbreviated-indexing-assignment-expression
| abbreviated-indexring-assignment-statement

abbreviated-indexing-assignment-expression ::
primary-expression [no line-terminator here] [no whitespace here| [ indexing-
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- 47
arqgument-list* ]
[no line-terminator here] assignment-operator operator-expression

abbreviated-indezring-assignment-statement ::
primary-expression [no line-terminator here] [no whitespace here| [ indexing-
argument-list” ]
[no line-terminator here| assignment-operator method-invocation-without-parentheses

Semantics

An ab reviatea-indering-assignment 1s evaluated as 1ollows:

a) Epaluate the primary-expression. Let O be the resulting value.

b) Cpnstruct a list of arguments from the indezing-argument-list as described in 11.3.2| Let L
b¢ the resulting list.

c) Igvoke the method [] on O with L as the list of arguments. Let-'V be the resulting value.

d) If| the assignment-operator is &&=, and if V is a falseish> object, then the value|of the
breviated-indezring-assignment is V.

=)

e) If] the assignment-operator is ||=, and if V is*a trueish object, then the value|of the
breviated-indezring-assignment is V.

=)

f)  Opherwise, evaluate the operator-expression or method-invocation-without-parentheses. Let
W be the resulting value.

g) Lpt OP be the assignment-operdtor-name of the assignment-operator.

h) Epaluate the operator-ezpression of the form V' OP W. Let X be the resulting valy

®

i)  Append X to L.
j)  Igvoke the method [1=on O with L as the list of arguments.

k) The valie-ef the abbreviated-indexing-assignment is X.

11.4.2.3.4 Abbreviated method assignments

Syntax

abbreviated-method-assignment ::=
abbreviated-method-assignment-expression
| abbreviated-method-assignment-statement

abbreviated-method-assignment-expression ::
primary-expression [no line-terminator here] (. | :: ) local-variable-identifier
[no line-terminator here] assignment-operator operator-expression
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| primary-expression [no line-terminator here] . constant-identifier
[no line-terminator here] assignment-operator operator-expression

abbreviated-method-assignment-statement ::

primary-expression [no line-terminator here] (. | :: ) local-variable-identifier
[no line-terminator here | assignment-operator method-invocation-without-pare

| primary-expression [no line-terminator here] . constant-identifier
[no line-terminator here | assignment-operator method-invocation-without-pare

ntheses

ntheses

Semantics

An abpreviated-method-assignment is evaluated as follows:

j)

Epaluate the primary-expression. Let O be the resulting value.

Clreate an empty list of arguments L. Invoke the method whose namelis the local-v
entifier or the constant-identifier on O with L as the list of arguments. Let V
rgsulting value.

.

If] the assignment-operator is &&=, and if V is a falseish> object, then the value
breviated-method-assignment is V.

=)

If] the assignment-operator is ||=, and if V is“a trueish object, then the value
breviated-method-assignment is V.

=)

Otherwise, evaluate the operator-expression or the method-invocation-without-pare
Lgt W be the resulting value.

Lgt OP be the assignment-operator-name of the assignment-operator.

Epaluate the operator-expression of the form V. OP W. Let X be the resulting valy

Lgt M be the localwariable-identifier or the constant-identifier. Let N be the concate
of M and =.

Igvoke the-aethod whose name is N on O with a list of arguments which contains o
value X.

riable-
be the

of the

of the

theses.

®

nation

hly one

Thealue of the abbreviated-method-assignment is X.

11.4.2.4 Multiple assignments

Syntax

74

multiple-assignment-statement ::

many-to-one-assignment-statement
| one-to-packing-assignment-statement
| many-to-many-assignment-statement
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many-to-one-assignment-statement ::
left-hand-side [no line-terminator here| = multiple-right-hand-side

one-to-packing-assignment-statement ::
packing-left-hand-side [no line-terminator here| =
( method-invocation-without-parentheses | operator-expression )

many-to-many-assignment-statement ::
multiple-left-hand-side [no line-terminator here| = multiple-right-hand-side
| ( multiple-left-hand-side but not packing-left-hand-side )
[no line-terminator here| =

( method-invocation-without-parentheses | operator-expression )

leftdhand-side ::
variable
| primary-expression [no line-terminator here] [no whitespace heré| [ indexing-
rqument-list” 1
| primary-expression [no line-terminator here]
(.| ::) (local-variable-identifier | constant-identifier )
| :: constant-identifier

mulfiple-left-hand-side ::
( multiple-left-hand-side-item [no line-termynator here] , )© multiple-left-hand-

ide-item”

| ( multiple-left-hand-side-item [no line-tefminator here| , )T packing-left-hand-sid

| packing-left-hand-side

| grouped-left-hand-side

TO

packing-left-hand-side ::
* left-hand-side”

grouped-left-hand-side }:
( multiple-left-hand-side )

mulfiple-left=hand-side-item ::
left-hand-side
| \grouped-left-hand-side

multiple-right-hand-side ::
operator-expression-list ( [no line-terminator here| , splatting-right-hand-side )’
| splatting-right-hand-side

splatting-right-hand-side ::
splatting-argument
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Semantics

A multiple-assignment-statement is evaluated as follows:

a)

76

A many-to-one-assignment-statement is evaluated as follows:

1)

Construct a list of values L from the multiple-right-hand-side as described below.

i)  If the operator-expression-list is present, evaluate its operator-expressions

in the

order they appear in the program text. Let LI be a list which contains the resulting

values, preserving their order.

- JL£ 4] L N Lot aded ol 4 4 Licd L ] L1
12y T CIICT O PCTatoOT=Cr PpresSsSton=ttST 15 Ot oCa; CICatC—alr CIPTY 115t OT varacs 171

iii) If the splatting-right-hand-side is present, construct a list of values fronnits s
argument as described in 11.3.2 and let L2 be the resulting list.

iv) If the splatting-right-hand-side is omitted, create an empty dist of values L
v) The result is the concatenation of L1 and L2.
If the length of L is 0 or 1, let A be an implementation-defined value.

If the length of L is larger than 1, create a direetdnstance of the class Array anl
the elements of L in it, preserving their orderJLét A be the instance of the class

Evaluate a single-variable-assignment-expression (see 11.4.2.2.2) where its var
the left-hand-side and the value of it§ operator-expression is A.

The value of the many-to-one-assignment-statement is A.

one-to-packing-assignment=statement is evaluated as follows:

Evaluate the method-invocation-without-parentheses or the operator-expression.
be the resultingsvalue.

If V is andnstance of the class Array, let A be a new direct instance of the class
which ¢ontains only one element V itself, or all the elements of V in the sam

in W Which is chosen is implementation-defined.

I£V is not an instance of the class Array, create a direct instance A of the class

latting-

d store
Array.

fable is

Let V

Array
b order

Array

5)

Which cortaimms oty one vatue V-

If the left-hand-side of the packing-left-hand-side is present, evaluate a single-variable-
assignment-expression (see 11.4.2.2.2) where its variable is the left-hand-side and the

value of the operator-expression is A. Otherwise, skip this step.

The value of the one-to-packing-assignment-statement is A.

A many-to-many-assignment-statement is evaluated as follows:

1)

If the multiple-right-hand-side is present, construct a list of values from it [see a) 1)]

and let R be the resulting list.
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2) If the multiple-right-hand-side is omitted:

i) Evaluate the method-invocation-without-parentheses or the operator-expression.
Let V be the resulting value.

ii) If V is not an instance of the class Array, the behavior is unspecified.

iii) Create a list of arguments R which contains all the elements of V, preserving their
order.

3) i) Create an empty list of variables L.

ii) For each multiple-left-hand-side-item, in the order they appear in therprogram
text, append the left-hand-side or the grouped-left-hand-side of the multiple-left-
hand-side-item to L.

iii) If the packing-left-hand-side of the multiple-left-hand-side is_present, append it to
L.

iv) If the multiple-left-hand-side is a grouped-left-hand-side, append the grouged-left-
hand-side to L.

4] For each element L; of L, in the same order in I, take the following steps:

i)  Let i be the index of L; within L. Let-Ng be the number of elements of R
ii) If L; is a left-hand-side:

I) 1If 7 is larger than Ng;let V be nil.

IT) Otherwise, let 1] be the ith element of R.

IIT) Evaluate the’single-variable-assignment of the form L; = V.
iii) If L; is a'pdcking-left-hand-side and its left-hand-side is present:

I)QIf 7 is larger than Np, create an empty direct instance of the class Array. Let
A be the instance.

IT) Otherwise, create a direct instance of the class Array which contains elpments
n R whose mdex 1s equal to, or larger than s, in the same order they are stored
in R. Let A be the instance.

IIT) Evaluate a single-variable-assignment-expression (see 11.4.2.2.2) where its
variable is the left-hand-side and the value of the operator-expression is A.

iv) If L; is a grouped-left-hand-side:
I) If i is larger than Ng, let V be nil.

IT) Otherwise, let V' be the ith element of R.

ISO/IEC 2012 — All rights reserved 77
© g


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

III) Evaluate a many-to-many-assignment-statement where its multiple-left-hand-
side is the multiple-left-hand-side of the grouped-left-hand-side and its multiple-
right-hand-side is V.

11.4.2.5 Assignments with rescue modifiers

Syntax

assignment-with-rescue-modifier ::
left-hand-side [no line-terminator here| =
operator-expression [no line-terminator here| rescue operator-expression s

Semalntics

An aspignment-with-rescue-modifier is evaluated as follows:

a) Epaluate the operator-expression;. Let V be the resulting value:
b) Iflan exception is raised and not handled during the evaluation of the operator-exprdssiony,
and if the exception is an instance of the class StandardError, evaluate the ogerator-
egpressions and replace V with the resulting value,
c) Epaluate a single-variable-assignment-expression. (see 11.4.2.2.2) where its variabld is the

ldft-hand-side and the value of the operator-ezpression is V. The value of the assignment-
ith-rescue-modifier is the resulting valuelof the evaluation.

11.4.3 Unary operator expressions
11.4.3.1 General description

Syntgx

unafy-operator-expression 1=
UNATY-TINUS-eTPTession
| unarylezpression

unakymInus-erpression ;-

POWET-ELPTESSLON,
| = power-expression

UNATY-eTpression
PTIMaTy-eTpression
| ~ unary-expression
| + unary-expressiono
| ' unary-expressions
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Semantics

A unary-operator-expression is evaluated as follows:

a) A unary-minus-expression of the form power-expression is evaluated as described in 11.4.4

e).

b) A unary-minus-expression of the form - power-expression is evaluated as follows:

1) Evaluate the power-expression. Let X be the resulting value.

2) Create an empty list of arguments L. Invoke the method -@ on X with L as the list

Of argunrents. T e vatue of the anary-minus-eTpression 1S the Tesutting vatue of the
invocation.

c) Al unary-expression of the form ~ unary-expression; is evaluated as follows:

1] Evaluate the unary-expressioni. Let X be the resulting value,

2] Create an empty list of arguments L. Invoke the method-X'en X with L as thq list of
arguments. The value of the unary-expression is the resulting value of the involcation.

d) Al unary-expression of the form + unary-expressionsds evaluated as follows:

1] Evaluate the unary-expressions. Let X bedhe resulting value.

2] Create an empty list of arguments L.Afvoke the method +@ on X with L as the list of
arguments. The value of the unary-etpression is the resulting value of the invocation.

e) Al unary-expression of the form W unary-expressions is evaluated as described in 11|2.

11.4.3.2 The defined? expiression

Syntdx

defiped?-expression 1=
defined 2 with-parentheses
| defined?-without-parentheses

defined ?-with-parentheses ::
defined? ( expression )

defined ?-without-parentheses ::
defined? operator-expression

Semantics

A defined?-expression is evaluated as follows:
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a)

b)

80

Let E be the expression of the defined?-with-parentheses or the operator-expression of the
defined ?-without-parentheses.

If F is a constant-identifier:

)

Search for a binding of a constant with name £ with the same evaluation steps for
constant-identifier as described in 11.5.4.2. However, a direct instance of the class
NameError shall not be raised when a binding is not found.

If a binding is found, the value of the defined?-expression is an implementation-defined
value, which shall be a trueish object.

If

If]

FE is a global-variable-identifier:

FE is a class-variable-identifier:

FE is an instance-veriable-identifier:

Otherwise, the vatue of the defined *-erpression s it

If a binding with name F exists in [global-variable-bindings] , the yalue of the ddfined?-
expression is an implementation-defined value, which shall be a‘trueish object.

Otherwise, the value of the defined?-expression is nil.

Let C be the current class or module. Let CSderthe set of classes which consigts of C
and all the superclasses of C. Let MS be the/set of modules which consists of|all the
modules in the included module lists of all ¢lasses in CS. Let CM be the uniony of CS
and MS.

If any of the classes or modules in-&M has a binding with name F in the set of bjndings
of class variables, the value ofthe defined?-expression is an implementation-flefined

value, which shall be a trueish object.

Otherwise, the value-ofithe defined?-expression is nil.

If a bindihg. with name E exists in the set of bindings of instance variables|of the
current_self, the value of the defined?-expression is an implementation-defined value,
which_shall be a trueish object.

Otherwise, the value of the defined?-expression is nil.

If F is a local-variable-identifier:

)

If the local-variable-identifier is a reference to a local variable (see 11.5.4.7.2), the value
of the defined?-expression is an implementation-defined value, which shall be a trueish
object.

Otherwise, search for a method binding with name FE, starting from the current class
or module as described in 13.3.4.

i) If the binding is found and its value is not undef, the value of the defined?-
expression is an implementation-defined value, which shall be a trueish object.
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ii) Otherwise, the value of the defined?-expression is nil.
g) Otherwise, the value of the defined?-expression is implementation-defined.
11.4.4 Binary operator expressions

Syntax

binary-operator-expression 1=
equality-expression

equlity-expression ::
relational-expression

| relational-expression [no line-terminator here| <=> relational-expression
| relational-expression [no line-terminator here] == relational-expression
| relational-expression [no line-terminator here] === relational-expression
| relational-expression [no line-terminator here] != relational-egpression
| relational-expression [no line-terminator here] =~ relationaléexpression
| relational-expression [no line-terminator here] !~ relational-expression

relafional-expression ::

bitwise- OR-expression
| relational-expression [no line-terminator heréd
| relational-expression [no line-terminator here]
| relational-expression [no line-terminatos, here]
| relational-expression [no line-terminator here]

bitwise-OR-expression
= bitwise-OR-expression

bitwise-OR-expression
= bitwise-OR-expression

AN AN V V.

bitulise-OR-expression ::

bitwise-AND-expression
| bitwise-OR-expression {10 line-terminator here] | bitwise-AND-expression
| bitwise-OR-expression.no line-terminator here| ~ bitwise-AND-expression

bitulise-AND-expre§sion ::
bitwise-shift~expression
| bitwise=AND-expression [no line-terminator here| & bitwise-shift-expression

bitulise~shift-expression ::

Lb(lzdl;tl;UC‘C.bpl CDOL’UII/
| bitwise-shift-expression [no line-terminator here| << additive-expression
| bitwise-shift-expression [no line-terminator here| >> additive-expression

additive-expression ::
multiplicative-expression
| additive-expression [no line-terminator here| + multiplicative-expression
| additive-expression [no line-terminator here| - multiplicative-expression

multiplicative-expression ::
UNATY-MINUS-eTPTesSIon
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| multiplicative-expression [no line-terminator here]| * unary-minus-expression
| multiplicative-expression [no line-terminator here| / unary-minus-expression
| multiplicative-expression [no line-terminator here] % unary-minus-expression

power-expression
UNAry-exrpression
| unary-expression [no line-terminator here] ** power-expression

binary-operator ::=
<=> ‘ == ‘ I= ‘ === | =" | 1~ | > | >= | < | <=
|

If thete is a whitespace character just before any of the following operators, thene shall |be one
or mote whitespace characters just after the operator.

e &lof a bitwise-AND-expression
e <f of a bitwise-shift-expression
e +|of a additive-expression

e —|of a additive-expression

[ ]
*

of a multiplicative-expression
e /|of a multiplicative-expression
e Jlof a multiplicative-expression

NOTE| For example, “x -y” is.net’an additive-erpression. However, if “x” is a reference to|a local
variable, a conforming processor\may evaluate “x -y” as an additive-expression of the form “x t y”. If

“x” is hot a reference to a lotal variable, “x -y” shall be evaluated not as “x() - y” but as a cqmmand

(11.3.1) of the form “x(-yNXN

Semalntics

An eqlality-espression is evaluated as follows:

a) If| thé equality-expression is of the form z !'= y, take the following steps:

1) Evaluate z. Let X be the resulting value.
2) Evaluate y. Let Y be the resulting value.
3) Invoke the method == on X with Y as an argument. If the resulting value is a trueish

object, the value of the equality-expression is false. Otherwise, the value of the equality-
expression is true.

b) The steps in Step f) may be taken instead of Step a).

In this case, the following conditions shall be satisfied:
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The operator != is included in operator-method-name.

An instance method != is defined in the class Object, one of its superclasses, or a
module included in the class Object. The method != shall take one argument and
shall return the value of the equality-ezpression in Step a) 3), where let X and Y be

the receiver and the argument, respectively.
the equality-expression is of the form z !~ y, take the following steps:

Evaluate z. Let X be the resulting value.

Evaluate y. Let Y be the resulting value.

c) If
1)
2
3
d) T

Invoke the method =~ on X with Y as an argument. If the resulting value~is a
object, the value of the equality-expression is false. Otherwise, the value ofithe e
expression is true.

he steps in Step f) may be taken instead of Step c¢). In this case,the’following conl
1all be satisfied:

The operator !~ is included in operator-method-name.
An instance method !~ is defined in the class{@bject, one of its superclasse
module included in the class Object. Thednethod !~ shall take one argume

shall return the value of the equality-expression in Step c) 3), where let X an
the receiver and the argument, respectively.

the equality-expression is an unary-minus-expression and not a power-erpression
e it as described in 11.4.3. If the\equality-expression is an unary-minus-expressi

sulting value is the value of.the equality-expression.

If the power-expression is a unary-expression, evaluate it as described in 11.4.3
resulting value is-the value of the power-expression.

If the power-expression is a power-expression of the form unary-expression **
expressLon:

i) *If the unary-expression is of the form - unsigned-number:

trueish
uality-

ditions

5, Or a

nt and
| Y be

evalu-
n and

power-expression, evaluate the power-expression by taking the following steps and the

nd the

power-

I) Evaluate the unsigned-number and let X be the resulting value.

IT) Evaluate the power-ezpression and let Y be the resulting value.

IIT) Invoke the method whose name is “**”

be the resulting value.

on X with Y as an argument. Let Z

IV) Invoke the method whose name is “-@Q” on Z with no arguments. The value

of the equality-expression is the resulting value of the invocation.

ii) Otherwise:
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I) Evaluate the unary-ezpression and let X be the resulting value.

IT) Evaluate the power-ezpression and let Y be the resulting value.

III) Invoke the method whose name is

k)

on X with Y as an argument. The

value of the power-expression is the resulting value.

f)  Otherwise, for the equality-expression of the form z binary-operator y, take the following
steps:

)

Evaluate z. Let X be the resulting value.

2] Fvatuate g et Y De the resulting vatue.
3] Invoke the method whose name is the binary-operator on X with Y ascan’/argiiment.
The value of the equality-expression is the resulting value of the invocation.
11.5 | Primary expressions
11.5.1 General description
Syntdgx
PTUTRATY-ETPTESSION,

class-definition
| singleton-class-definition
| module-definition
| method-definition
| singleton-method-definition
| yield-with-optional-argument
| if-expression
| unless-expression
| case-expression
| while-expression
| until-expression
| for-expression
| return-without-argument
| break-without-argument
| neat=without-argument
| fedo-expression

et rerpresston:

| begin-expression

| grouping-expression

| variable-reference

| scoped-constant-reference

| array-constructor

| hash-constructor

| literal

| defined ?-with-parentheses

| primary-method-invocation

84
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Semantics

See 13.2.2 for class-definitions.

See 13.4.2 for singleton-class-definitions.
See 13.1.2 for module-definitions.

See 13.3.1 for method-definitions.

See 13.4.3 for singleton-method-definitions.

See 11.3.5 for yield-with-optional-arguments

See 8.7.6 for literals.

See 11.4.3.2 for defined?-with-parenthesess.
See 111.3 for primary-method-invocations.
11.5.2 Control structures

11.5.2.1 General description

Syntgx

ISO/IEC 30170:2012(E)

congrol-structure ::=
conditional-expression

| iteration-expression

| jump-expression

| begin-expression

11.5.2.2 Conditional)expressions
11.5.2.2.1 General description

Syntgx

conditional-expression 1=
if-expression
| unless-expression
| case-expression
| conditional-operator-ezpression

11.5.2.2.2 The if expression

Syntax

©ISO/IEC 2012 — All rights reserved

85


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

if-expression ::

. . . ?
if expression then-clause elsif-clause™ else-clause” end

then-clause ::

separator compound-statement
| sepamtor? then compound-statement

else-clause ::

else compound-statement

elsif-clause ::
elsif expression then-clause
Semantics
An if-papression is evaluated as follows:
a) Epaluate the expression. Let V be the resulting value.
b) 1Ifl V is a trueish object, evaluate the compound-statement of the then-clause. The value of
the if-expression is the resulting value. In this case, elsif-clauses and the else-clause] if any,

aj
c) If

th
d) I

€Y

)

e not evaluated.

V is a falseish object, and if there istno elsif-clause and no else-clause, then the ¥
e if-expression is nil.

V is a falseish object, andtf there is no elsif-clause but there is an else-claus
raluate the compound-statéement of the else-clause. The value of the if-expressio
sulting value.

V is a falseishyobject, and if there are one or more elsif-clauses, evaluate the sequ
sif-clauses ashfollows:

Evaluate the expression of each elsif-clause in the order they appear in the p
text; until there is an elsif-clause for which expression evaluates to a trueish
et T be this elsif-clause.

alue of

e, then
is the

ence of

ogram
pbject.

2) 1If T exists, evaluate the compound-statement of its then-clause. The value of
expression is the resulting value. Other elsif-clauses and an else-clause following T, if

any, are not evaluated.

the if-

3) If T does not exist, and if there is an else-clause, then evaluate the compound-statement
of the else-clause. The value of the if-expression is the resulting value.
4) If T does not exist, and if there is no else-clause, then the value of the if-expression is

86

nil.
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11.5.2.2.3 The unless expression
Syntax
unless-expression ::

. ?
unless expression then-clause else-clause’ end

Semantics

An unless-expression is evaluated as follows:

a) Epaluate the expression. Let V be the resulting value.

b) 1Ifl V is a falseish object, evaluate the compound-statement of the thenstlause. Th
of the unless-expression is the resulting value. In this case, the else‘clause, if any.
eyaluated.

c) Iff V is a trueish object, and if there is no else-clause, then thevalue of the unless-exp
is| nil.

d) If| V is a trueish object, and if there is an else-clause, then evaluate the compound-sta
of the else-clause. The value of the unless-expression’ is the resulting value.

b value
is not

eSS10M

tement

11.5.2.2.4 The case expression
Syntgx
casd-expression ::

casq

caseq

case-expression-with-espression
| case-expression-without!expression

-expression-with-gtpression ::
; ot + ?
case expression separator-list’ when-clause™ else-clause” end

-expression-without-expression ::

. ? ?
case separator-list* when-clause™ else-clause’ end

when-clause ::

when when-argument then-clause

when-argument ::

operator-expression-list ( [no line-terminator here] , splatting-argument )’
| splatting-argument
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Semantics

A case-expression is evaluated as follows:

a) If the case-expression is a case-expression-with-expression, evaluate the expression.
be the resulting value.

b) The meaning of the phrase “O is matching” in Step c) is defined as follows:

1) If the case-expression is a case-expression-with-expression, invoke the method

Let V

O with a list of arguments which contains only one value V. O is matching if and only

if the resulting value is a trueish object.

if O is a trueish object.
c) Thke the following steps:

1] Search the when-clauses in the order they appear in the program text for a m
when-clause as follows:

i) If the operator-expression-list of the when-argument is present:

I) For each of its operator-expressionssevaluate it and test if the resultin
is matching.

IT) If a matching value is foundséther operator-expressions, if any, are n
uated.

ii) If no matching value is found, and the splatting-argument (see 11.3.2) is p

I) Construct a-list’of values from it as described in 11.3.2. For each eley
the resulting-list, in the same order in the list, test if it is matching.

IT) If a-matching value is found, other values, if any, are not evaluated.

iii) A<when-clause is considered to be matching if and only if a matching value i

i its when-argument. Later when-clauses, if any, are not tested in this cade.

2] If the case-expression is a case-expression-without-expression, O is matching if allld only

tching

b value

t eval-

esent:

hent of

found

[©)

2] \4f one of the when-clauses is matching, evaluate the compound-statement of th

b then-

clause of this when-clause. The value of the case-expression is the resulting value.

3) If none of the when-clauses is matching, and if there is an else-clause, then evaluate

the compound-statement of the else-clause. The value of the case-expression
resulting value.

4)  Otherwise, the value of the case-ezpression is nil.
11.5.2.2.5 Conditional operator expression

Syntax

is the
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conditional-operator-expression ::
range-expression
| range-expression [no line-terminator here| ? operator-expressioni [no line-terminator
here| : operator-expression o

Semantics

A conditional-operator-expression of the form range-expression 7 operator-expressiony : operator-
expressions is evaluated as follows:

a) Epaluate the range-expression.

b) Iff the resulting value is a trueish object, evaluate the operator-expressioni? The vplue of
the conditional-operator-expression is the resulting value of the evaluation.

c¢) Otherwise, evaluate the operator-expressions. The value of the coriditional-operator-efpression
is| the resulting value of the evaluation.

11.5.2.3 Iteration expressions
11.5.2.3.1 General description

Syntgx

itergtion-expression ::=
while-expression

| until-expression

| for-expression

| while-modifier-statement

| until-modifier-statement

Each {teration-éxpression has a condition expression and a body.

The cgndition expression of an iteration-expression is the iteration-expression’s part evalupted to
determpinethe condition of the iteration of the iteration-expression. The condition expressjon of a
while-expression (see 11.5.2.3.2), until-expression (see 11.5.2.3.3), for-expression (see 11.5.2.3.4),
while-modifier-statement (see 12.5) or until-modifier-statement (see 12.6) is its expression.

The body of an iteration-expression is the iteration-expression’s part evaluated iteratively. The
body of a while-expression, until-expression, or for-expression is its compound-statement. The
body of a while-modifier-statement or until-modifier-statement is its statement.

See 12.5 for while-modifier-statements.

See 12.6 for until-modifier-statements.
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11.5.2.3.2 The while expression

Syntax

while-expression ::
while expression do-clause end

do-clause ::
separator compound-statement
| [no line-terminator here] do compound-statement

Semalntics

A while-expression is evaluated as follows:
a) FEpaluate the erpression, and take the following steps:

1] If the evaluation of the expression is terminated by a bzeak-expression (see 11.5/2.4.3),
terminate the evaluation of the while-expression.

If the jump-argument of the break-expression ispresent, the value of the while-exgression
is the value of the jump-argument. Otherwisé; the value of the while-expression is nil.

2] If the evaluation of the expression is férminated by a next-expression (see 11.§.2.4.4)
or redo-expression (see 11.5.2.4.5), continue processing from the beginning of Spep a).

3] Otherwise, let V be the resulting value of the expression.

b) 1Ifl V is a falseish object, termiinate the evaluation of the while-expression. The valug of the
hile-expression is nil.

c) If| V is a trueish gbject, evaluate the compound-statement of the do-clause, and tgke the
fdllowing steps:

1] If the gvaluation of the compound-statement is terminated by a break-expressign, ter-
mifiate the evaluation of the while-expression.

Ifihe ja:mp n?ﬂg/umo/’nf ofthe ;v’r-on'l/- a/rp/’wooor;n/’n 1s pracahf’ tha ‘Va]ua ofthe anll'm.lo ex: Tesszon

is the value of the jump-argument. Otherwise, the value of the while-expression is nil.

2) If the evaluation of the compound-statement is terminated by a next-expression, con-
tinue processing from Step a).

3) If the evaluation of the compound-statement is terminated by a redo-expression, con-
tinue processing from Step c).

4) Otherwise, continue processing from Step a).
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11.5.2.3.3 The until expression

Syntax

until-expression ::
until expression do-clause end

Semantics

An until-expression is evaluated as follows:

a) Epaluate the expression, and take the following steps:

If the evaluation of the expression is terminated by a break-expression. (see 11.5
terminate the evaluation of the until-expression.

If the jump-argument of the break-expression is present, the ¥alue of the until-exp
is the value of the jump-argument. Otherwise, the value(of‘the until-expression

If the evaluation of the ezpression is terminated byya next-expression (see 11.
or redo-expression (see 11.5.2.4.5), continue pro@éssing from the beginning of S

Otherwise, let V' be the resulting value of:the expression.

b) Iff V is a trueish object, terminate the evaluation of the until-expression. The valud

uptil-expression is nil.

c) Ifl V is a falseish object, evaluate,the compound-statement of the do-clause, and t

fdllowing steps:

If the evaluation of the compound-statement is terminated by a break-expressi
minate the evalwation of the until-expression.

If the jump-argument of the break-expression is present, the value of the until-exp
is the value of the jump-argument. Otherwise, the value of the until-expression

If"the evaluation of the compound-statement is terminated by a next-expressio

2.4.3),
€SS10N
is nil.

2.4.4)
bep a).

of the

ke the
n, ter-
ression
is nil.

, con-

{inue processing from Step a).

4)

If the evaluation of the compound-statement is terminated by a redo-expression, con-

tinue processing from Step c).

Otherwise, continue processing from Step a).

11.5.2.3.4 The for expression

Syntax
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for-expression ::

for for-variable [no line-terminator here] in expression do-clause end

for-variable ::

left-hand-side
| multiple-left-hand-side

Semantics

A for-

a) E

€
J
b) L
h
e
s
E
of
c) T
11.5.2
11.5.2
Syntg

apd the Step e) 4) shall be taken for the evaluation of this call.

expression is evaluated as follows:

valuate the expression. If the evaluation of the expression is terminated”by a
pression, nexrt-expression, or redo-expression, the behavior is unspecified. Otherw
be the resulting value.

bt E be the primary-method-invocation of the form primary-expression [no line-ter
bre| . each do | block-parameter-list | block-body end, whiere the value of the p
pression is O, the block-parameter-list is the for-variableythe block-body is the co
atement of the do-clause.

valuate E'; however, if a block whose block-body i§the compound-statement of the do

the for-expression is called during this evaluasion, the steps in 11.3.3 except the

he value of the for-expression is the résulting value of the evaluation.
.4 Jump expressions
4.1 General description

X

break-
ise, let

inator
1mary-
[pound-

- clause
Btep ¢)

Jumpp-expressionii=

returncegpression
| bredk=expression
| wext-expression

| IV’DI‘]n D/‘P/V)/Y'DDD/;I\/Y‘D
& HP O+

|
| retry-expression

Sema

ntics

Jump-expressions are used to terminate the evaluation of a method-body, a block-body, the con-
ditional expression or the body of an iteration-expression, or the compound-statement of the
then-clause of a rescue-clause. The evaluation of the program construct terminated by a jump-
expression and the evaluations of program constructs in the program construct which are under
evaluation when the evaluation of the jump-expression has been started are terminated in the
middle of the evaluation steps, and have no resulting values.

92
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In this International Standard, the current block or the current iteration-expression refers

to the

following;:

a) If the current method invocation does not exist, the block or iteration-expression whose
evaluation has been started most recently among blocks and iteration-expressions which

are under evaluation.

b) 1If the current method invocation exists, the block or iteration-expression whose evaluation
has been started most recently among blocks and iteration-expressions which are under
evaluation and whose evaluation has been started during the evaluation of the current

method invocation.

In the
block

11.5.2

Syntgx

both cases, the current block or the current iteration-expression does not existt
r iteration-expression does not exist.

4.2 The return expression

such a

return-expression 1=

return-without-argument ::

return-with-argument ::

Jump-argument ::

return-without-argument
| return-with-argument

return

return jump-argument

[no line-terminator here] argument-list

The b

Sema1[wtics

Returp-égpressions and jump-arguments are evaluated as follows:

ock-argumentiof the argument-list (see 11.3.2) of a jump-argument shall be omittq

a) A

)

return-expression is evaluated as follows:

d.

Let M be the method-body which corresponds to the current method invocation. Let
L be the block which is under evaluation and is created by the method lambda of the
module Kernel (see 15.3.1.2.6). If there is more than one such blocks, let L be the one

whose evaluation has started most recently.

If M nor L does not exist, or only M exists and the current method invocation has

already terminated:

i) Let S be a direct instance of the class Symbol with name return.

©ISO/IEC 2012 — All rights reserved
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ii) If the jump-argument of the return-expression is present, let V' be the value of the
jump-argument. Otherwise, let V' be nil.

iii) Raise a direct instance of the class LocalJumpError which has two instance vari-

able bindings, one named @reason with the value S and the other named @exit_value
with the value V.

3) Evaluate the jump-argument, if any, as described in Step b).
4) If the evaluation of M has started later than that of L:

1) If there are block-bodys which include the return-expression and are included in M,

terminate the evaluations of such block-bodys, from innermost to outermdst (see
11.3.3).

ii) Terminate the evaluation of M (see 13.3.3).
5] Otherwise:

i) If L is the current block, terminate the evaluation of L'‘[see 15.3.1.2.6 b)].

ii) Otherwise, the behavior is unspecified.
b) Al jump-argument is evaluated as follows:
1] If the jump-argument is a splatting-argument:

i)  Construct a list of values from' the splatting-argument as described in 11.3.2 and
let L be the resulting list.

ii) If the length of L is-@or 1, the value of the jump-argument is an implemengtation-
defined value.

iii) If the lengbhtof L is larger than 1, create a direct instance of the class|Array

and store;the elements of L in it, preserving their order. The value of thq jump-
argugnent is the instance.

2] Otherwise:

) Construct a list of values from the arqument-list as described in 11.3.2 anld let L
be the resulting list.

ii) If the length of L is 1, the value of the jump-argument is the only element of L.
iii) If the length of L is larger than 1, create a direct instance of the class Array

and store the elements of L in it, preserving their order. The value of the jump-
argument is the instance of the class Array.

11.5.2.4.3 The break expression
Syntax
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break-expression 1=

break-without-argument
| break-with-argument

break-without-argument ::

break

break-with-argument ::

break jump-argument

Semalntics

A bred

k-expression is evaluated as follows:

a) Ealuate the jump-argument, if any, as described in 11.5.2.4.2 b,

b) 1If| the current block is present, terminate the evaluation.6fthe block-body of the gurrent
block (see 11.3.3).

c) If| the current iteration-expression is present, terminate the evaluation of the copdition
expression of the current iteration-expression (see*11.5.2.3) when the break-ezpressign is in
the condition expression, or terminate the Bddy of the current iteration-expression when
the break-expression is in the body.

d) If|the current block or the current itération-expression is not present:

1] Let S be a direct instance of the class Symbol with name break.
2] If the jump-argument’of the break-expression is present, let V be the value|of the
Jump-argument. Qtherwise, let V be nil.
3] Raise a direet/ instance of the class LocalJumpError which has two instance variable
bindings;*one named @reason with the value § and the other named @exit_valye with
the value V.
11.5.2.4.4~ The next expression
Syntax

next-expression ::=

next-without-argument
| next-with-argument

next-without-argument ::

next

©ISO/IEC 2012 — All rights reserved
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next-with-argument ::
next jump-argument

Semantics

A next-expression is evaluated as follows:

a) Evaluate the jump-argument, if any, as described in 11.5.2.4.2 b).

b) If the current block is present, terminate the evaluation of the block-body of the current
block (see 11.3.3)

c) If| the current iteration-expression is present, terminate the evaluation of the copdition
expression of the current iteration-expression (see 11.5.2.3) when the nextrerpressiqn is in
the condition expression, or terminate the body of the current iteration-erpression when
the next-expression is in the body.

d) Iflthe current block or the current iteration-expression is not présent:

1] Let S be a direct instance of the class Symbol with name next.

2] If the jump-argument of the next-expression is présent, let V be the value of thg jump-
argument. Otherwise, let V be nil.

3] Raise a direct instance of the class LocalJumpError which has two instance variable

bindings, one named @reason with thewalue § and the other named @exit_valye with
the value V.

11.5.2.4.5 The redo expression

Syntdgx

redd-expression ::
redo

Semalntics

A redo-expression 1s evaluated as Tollows:

a) If the current block is present, terminate the evaluation of the block-body of the current
block (see 11.3.3).

b) If the current iteration-expression is present, terminate the evaluation of the condition
expression of the current iteration-expression (see 11.5.2.3) when the redo-expression is in
the condition expression, or terminate the body of the current iteration-expression when

the redo-expression is in the body.

c) If the current block or the current iteration-expression is not present:
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1) Let S be a direct instance of the class Symbol with name redo.
2) Raise a direct instance of the class LocalJumpError which has two instance variable

bindings, one named @reason with the value S and the other named @exit_value with
the value nil.

11.5.2.4.6 The retry expression

Syntax

retry-expression ::
retry

Semalntics

A retny-expression is evaluated as follows:

a) If| the current method invocation (see 13.3.3) exists, let M We'the method-body which cor-
rdsponds to the current method invocation. Otherwise, let. M be the program (see 10.1).

b) Lgt E be the innermost rescue-clause in M which encloses the retry-expression. If[such a
r¢scue-clause does not exist, the behavior is unspécified.

c) Tprminate the evaluation of the compound-statément of the then-clause of E (see 11{5.2.5).
11.5.2.5 The begin expression

Syntgx

begip-expression ::
begin body-statement end

body-statement s
* ? ?
compounyd-statement rescue-clause™ else-clause’ ensure-clause’

resque<clause ::

2
Tescue |no line-ternmunalor here| erception-class-1est
. . , o
exception-variable-assignment* then-clause

exception-class-list ::
operator-erpression
| multiple-right-hand-side

exception-variable-assignment ::

=> left-hand-side
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ensure-clause ::

ensure compound-statement

Semantics

The value of a begin-expression is the resulting value of the body-statement.

A body-statement is evaluated as follows:

a)

b)

98

Evaluate the compound-statement of the body-statement.

no exception is raised, or all the raised exceptions are handled during Step a):

an exception is raised and not handledudiiring Step a), test each rescue-clause, if
le order it occurs in the program text:\The test determines whether the rescue-cla
wndle the exception as follows:

If the else-clause is present, evaluate the else-clause as described in 115,2.2.2.

If the ensure-clause is present, evaluate its compound-statement.) The value
ensure-clause is the value of this evaluation.

If both the else-clause and the ensure-clause are present, thewvalue of the body-sta
is the value of the ensure-clause. If only one of these-Clauses is present, the v

the body-statement is the value of the clause.

If neither the else-clause nor the ensure-clguse is present, the value of thq
statement is the value of its compound-statement.

Let E be the exception raiséd.

If the exception-class-list is omitted in the rescue-clause, and if E is an instance
class StandardError, the rescue-clause handles E.

If the exception-class-list of the rescue-clause is present:
i) If the exception-class-list is of the form operator-expression, evaluate the op

expression. Create an empty list of values, and append the value of the o
expression to the list.

of the

tement
hlue of

body-

any, in
se can

of the

erator-
erator-

ii) If the exception-class-list is of the form multiple-right-hand-side, construct a list

of values from the multiple-right-hand-side (see 11.4.2.4).

iii) Let L be the list created by evaluating the exception-class-list as above. For each

element D of L:

I) If D is neither the class Exception nor a subclass of the class Exception,

raise a direct instance of the class TypeError.

II) If F is an instance of D, the rescue-clause handles E. In this case, any re-

maining rescue-clauses in the body-statement are not tested.
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d) If a rescue-clause R which can handle F is found:

1) If the exception-variable-assignment of R is present, evaluate it in the same way as
a multiple-assignment-statement of the form left-hand-side = multiple-right-hand-side
where the value of multiple-right-hand-side is FE.

2) Evaluate the compound-statement of the then-clause of R. If this evaluation is termi-
nated by a retry-expression, continue processing from Step a). Otherwise, let V be the
value of this evaluation.

3) If the ensure-clause is present, evaluate it. The value of the body-statement is the value
of the ensure-clause.

4] If the ensure-clause is omitted, the value of the body-statement is V.
e) Iflno rescue-clause is present or if a rescue-clause which can handle E is/hot found;
1] If the ensure-clause is present, evaluate it.

2] The value of the body-statement is unspecified.

The epsure-clause of a body-statement, if any, is always evaluated, even when the evalugtion of
body-statement is terminated by a jump-expression.

11.5.3 Grouping expression

Syntgx

groyping-expression ::
( expression )
| ¢ compound-statement )

Semalntics

A grotping-expression is evaluated as follows:

a) Epaluate the expression or the compound-statement.

b) hie vattue of the grouping-eIpression 1S the Tesulting vatue.
11.5.4 Variable references
11.5.4.1 General description

Syntax

variable-reference ::
variable
| pseudo-variable
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variable ::

constant-identifier
| global-variable-identifier
| class-variable-identifier
| instance-variable-identifier
| local-variable-identifier

scoped-constant-reference ::
primary-expression [no line-terminator here] [no whitespace here]| :: constant-
identifier

| :: constant-identifier

See fr

See 11

11.5.4
A con
a) L
b) S
A
7
fq
c) L

e
O]

d) 1

m 11.5.4.2 to 11.5.4.7 for variables and scoped-constant-references.

.5.4.8 for pseudo-variables.

module, but except for-the last element, which is the class Object.
a binding is not(found, let C be the current class or module.

bt L be theyiicluded module list of C. Search each element of L in the reverse ordd
nding of & constant with name N.

the binding is not found:

hstant-

e N in

.2 Constants

btant-identifier is evaluated as follows:

bt N be the constant-identifier.

parch for a binding of a constant with name Noas described below.

s soon as the binding is found in any of théfollowing steps, the evaluation of the co
entifier is terminated and the value of the constant-identifier is the value of the Binding
und.

bt L be the top of [class-module-list] . Search for a binding of a constant with nan

ch element of L from start-to end, including the first element, which is the current class

r for a

1) If C is an instance of the class Class:

100

i) If C does not have a direct superclass, create a direct instance of the class Symbol
with name N, and let R be that instance. Invoke the method const missing

on the current class or module with R as the only argument. The value
constant-identifier is the resulting value.

ii) If C has a direct superclass, let S be the direct superclass of C.

iii) Search for a binding of a constant with name N in S.

of the
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If the binding is not found, let L be the included module list of S and search each
element of L in the reverse order for a binding of a constant with name N.

If the binding is not found, let C be the direct superclass of S. Continue processing
from Step e) 1) i).

2) If C is not an instance of the class Class:

i)
ii)

Search for a binding of a constant with name N in the class Object.

If the binding is not found, let L be the included module list of the class Object
and search each element of L in the reverse order for a binding of a constant with

iii)

Otherwise:

3] Otherwise:

i)

i)

.3 Scoped constants

ed-constant-reference is evaluated as follows:

1] Let N be the constant-identifier.

name V.

If the binding is not found, create a direct instance of the class Symbol-with name
N, and let R be that instance. Invoke the method const_missing on the ¢urrent
class or module with R as the only argument. The value of the“constant-idgntifier
is the resulting value.

Ifithe primary-expression is present, evaluate it and{et* C' be the resulting value. Otherwise,
let C' be the class Object.

Iff C is not an instance of the class Moduleczaise a direct instance of the class TypeError.

2] If a binding with name™N exists in the set of bindings of constants of C| the value of
the scoped-constant-reference is the value of the binding.

Let/L be the included module list of C. Search each element of L in the feverse
order for a binding of a constant with name N.

If the binding is found, the value of the scoped-constant-reference is the vjalue of

iii)

iv)

the binding.

Otherwise, if C' is an instance of the class Class, search for a binding of a constant
with name N from Step e) of 11.5.4.2.

Otherwise, create a direct instance of the class Symbol with name N, and let R
be that instance. Invoke the method const missing on (' with R as the only
argument.

11.5.4.4 Global variables

A global-variable-identifier is evaluated as follows:

©ISO/IEC 2012 — All rights reserved 101


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

a) Let N be the global-variable-identifier.

b) If a binding with name N exists in [global-variable-bindings] , the value of global-variable-
identifier is the value of the binding. However, if the binding is one of the bindings added
by a conforming processor when initializing the execution context (see 7.2), the behavior is
unspecified.

¢) Otherwise, the value of global-variable-identifier is nil.

11.5.4.5 Class variables

A class-variable-identifier is evaluated as follows:

a) L
tq

c) If
cl

d) If
b
Sq

bt N be the class-variable-identifier. Let C be the first class or module in the, list
p of [class-module-list] which is not a singleton class.

bt C'S' be the set of classes which consists of C and all the superclagses of C. Let
e set of modules which consists of all the modules in the includedmodule list of all

CS. Let CM be the union of CS and MS.

a binding with name N exists in the set of bindings of dlass variables of only ond
hsses or modules in CM, let V' be the value of the binding.

more than two classes or modules in CM hayé¢\a binding with name N in the
ndings of class variables, let V be the value.of one of these bindings. Which bin
lected is implementation-defined.

none of the classes or modules in CM has a binding with name N in the set of b
class variables, let S be a direct-igstance of the class Symbol with name N and

rect instance of the class NameError which has S as its name attribute.

he value of the class-variable-identifier is V.

.6 Instance variables
tance-variable-identifier is evaluated as follows:
bt N be(the instance-variable-identifier.

alhbiniding with name N exists in the set of bindings of instance variables of the

at the

MS be
classes

of the

set of
ding is

ndings
raise a

urrent

e) If
of
d
f) T
11.5.4
An in
a) L
b) If
S

1L oL

1 1 L] N A o] W ] WAl - 4] 1 L] - I
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c) Otherwise, the value of the instance-variable-identifier is nil.

11.5.4.7 Local variables or method invocations

11.5.4.7.1 General description

An occurrence of a local-variable-identifier in a variable-reference is evaluated as either a refer-
ence to a local variable or an argumentless method invocation.
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11.5.4.7.2 Determination of the type of local variable identifiers

Whether the occurrence of a local-variable-identifier I is a reference to a local variable or a
method invocation is determined as follows:

a) Let P be the point of the program text where I occurs.

b) Let S be the innermost local variable scope which encloses P and which does not correspond
to a block (see 9.2).

c) Let R be the region of the program text between the beginning of S and P.

d) Iffthe same idenfifier as I occurs as a reference to a local variable in variable-referpnce in
R then [ is a reference to a local variable.

e) Iffthe same identifier as I occurs in one of the forms below in R, then I ig‘a)referenice to a
Idcal variable.

° mandatory-parameter

° optional-parameter-name

o| array-parameter-name

o| proc-parameter-name

e| wariable of left-hand-side

o| wariable of single-variable-assignmient-expression

o| wariable of single-variable-assignment-statement

e| wariable of abbreviated=variable-assignment-expression
e| wariable of abbreviated-variable-assignment-statement
f)  Otherwise, I i$ia-method invocation.

NOTE| In cases/of an occurrence of a local-variable-identifier in other than a variable-referefce, the
above gtepsrare also applied if it cannot be determined by only syntactic rules whether the occurfrence is
a refer¢née £0 a local variable or a method invocation.

11.5.4.7.3 Local variables

If a local-variable-identifier is a reference to a local variable, it is evaluated as follows:

a) Let N be the local-variable-identifier.

b) Search for a binding of a local variable with name N as described in 9.2.

c) If a binding is found, the value of local-variable-identifier is the value of the binding.

d) Otherwise, the value of local-variable-identifier is nil.
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11.5.4.7.4 Method invocations
If a local-variable-identifier is a method invocation, it is evaluated as follows:
a) Let N be the local-variable-identifier.

b) Create an empty list of arguments L, and evaluate a method invocation with the current
self as the receiver, N as the method name and L as the list of arguments (see 13.3.3).

11.5.4.8 Pseudo variables

11.5.4.8.1 General description

Syntgx

pseqdo-variable ::
nil-expression

| true-expression

| false-expression

| self-expression

NOTE| A pseudo-variable has a similar form to a local-yarzable-identifier, but is not a variable.
11.5.4.8.2 The nil expression

Syntgx

nil-grpression ::
nil

Semalntics

A nil-prpressionevaluates to nil, which is the only instance of the class NilClass (see 6]6).

11.5.4.8:3.) The true expression and the false expression

Syntax

true-expression ::
true

false-expression ::
false
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Semantics

A true-expression evaluates to true, which is the only instance of the class TrueClass. A
false-expression evaluates to false, which is the only instance of the class FalseClass (see 6.6).

11.5.4.8.4 The self expression

Syntax

self-expression ::

self

Semantics
A selftexpression evaluates to the value of the current self.
11.5.3 Object constructors
11.5.3.1 Array constructor
Syntgx

arrqy-constructor ::

[ indexing-arqgument-list” 1

Semalntics

An ar

a) If

=)

b) Otherwise, create.an empty list of values L.

ray-constructor is evaluated asvfollows:

there is an indexing-argument-list, construct a list of arguments from the in
gqument-list as desciibed in 11.3.2. Let L be the resulting list.

lexing-

c) Ceate a divect instance of the class Array (see 15.2.12) which stores the values in I} in the
sgme order they are stored in L. Let O be the instance.
d) Thewalue of the array-constructor is O
11.5.5.2 Hash constructor
Syntax
hash-constructor ::
{ ( association-list [no line-terminator here] ,” )" }
association-list ::
association ( [no line-terminator here] , association )*
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association ::
association-key [no line-terminator here| => association-value

association-key ::
operator-erpression

association-value ::
operator-erpression

Semajptics

a) Al hash-constructor is evaluated as follows:

1] If there is an association-list, evaluate the association-list. The yalue of th¢ hash-
constructor is the resulting value.

2] Otherwise, create an empty direct instance of the class Hasly (See 15.2.13). Thg value
of the hash-constructor is the resulting instance.

b) A association-list is evaluated as follows:
1] Create an empty direct instance H of the class\Hash.

2] For each association A;, in the order it appears in the program text, take the following
steps:

i)  Evaluate the operator-expréssion of the association-key of A;. Let K; be [the re-
sulting value.

ii) Evaluate the operator-expression of the association-value. Let V; be the resulting
value.

iii) Store a paix of K; and V; in H by invoking the method [1= on H with K; pnd V;
as the arguments.

3] The yalue of the association-list is H.

11.5.3.3/,“Range expression

Syntax

range-expression ::
operator-OR-expression
| operator-OR-expression [no line-terminator here| range-operator operator-OR-
ExTPTession o

range-operator ::
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Semantics

A range-expression of the form operator-OR-expressiony range-operator operator-OR-expressions
is evaluated as follows:

a) Evaluate the operator-OR-expressiony. Let A be the resulting value.
b) Evaluate the operator-OR-expressions. Let B be the resulting value.

c) If the range-operator is the terminal “..”, construct a list L which contains three arguments:
Al B, and false.

”

Ifl the range-operator is the terminal “. ..
ments: A, B, and true.

, construct a list L which contaihg, thre¢ argu-

d) Iyvoke the method new on the class Range (see 15.2.14) with L as 'the list of argyments.
The value of the range-expression is the resulting value.

12 [Statements
12.1 | General description

Syntgx

statpment ::
expression-statement

| alias-statement

| undef-statement

| if-modifier-statement

| unless-modifier-statement

| while-modifier-Gtatement

| until-modifier-statement

| rescue-madifier-statement

| assigniment-statement

Semantics

See 13.3.6 for alias-statements.

See 13.3.7 for undef-statements.

See 11.4.2 for assignment-statements.
12.2 Expression statement

Syntax
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expression-statement ::
exTPTession

Semantics

An expression-statement is evaluated as follows:

a) Evaluate the expression.

b TL 1 £ 41 y tod 4+ 3 41 13 1
LIC VaIlIul Ul UIIT bd/lllbddl/l}lb QUWoTTTIoCToU 1O UV1IIT lboulhllls VAaIUulT.

12.3 | The if modifier statement

Syntgx

if-modifier-statement ::
statement [no line-terminator here] if expression

Semalntics

An if-mnodifier-statement of the form S if E, wherel§ is the statement and E is the expression,
is evalnated as follows:

a) FEpaluate the if-expression of the form3f E then S end.
b) The value of the if-modifier-statement is the resulting value.
12.4 | The unless modifier statement

Syntgdx

unldss-modifiersstatement ::
statenmgent [no line-terminator here] unless expression

Semantics

An unless-modifier-statement of the form S unless E, where S is the statement and F is the
expression, is evaluated as follows:

a) FEvaluate the unless-expression of the form unless F then S end.
b) The value of the unless-modifier-statement is the resulting value.
12.5 The while modifier statement

Syntax
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while-modifier-statement ::

statement [no line-terminator here] while ezpression

Semantics

A while-modifier-statement of the form S while E, where S is the statement and F is the
expression, is evaluated as follows:

a) If

S is a begin-expression, the behavior is implementation-defined.

b) E
c) T
12.6

Syntg

valuate the while-expression of the form while F do S end.
he value of the while-modifier-statement is the resulting value.
The until modifier statement

X

unt{l-modifier-statement ::

statement [no line-terminator here] until ezpression

Semantics
An until-modifier-statement of the form@S until E, where S is the statement and F|is the
expression, is evaluated as follows:
a) If| S is a begin-expression, the’behavior is implementation-defined.
b) Epaluate the until-expression of the form until E do S end.
c) The value of the“wuntil-modifier-statement is the resulting value.
12.7 | The.tescue modifier statement
Syntdgx
rescue-modifier-statement ::
main-statement-of-rescue-modifier-statement [no line-terminator here]
rescue fallback-statement-of-rescue-modifier-statement
main-statement-of-rescue-modifier-statement ::
statement
fallback-statement-of-rescue-modifier-statement ::
statement but not statement-not-allowed-in-fallback-statement
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statement-not-allowed-in-fallback-statement ::

keyword-AND-expression
| keyword-OR-expression
| if-modifier-statement
| unless-modifier-statement
| while-modifier-statement
| until-modifier-statement
| rescue-modifier-statement

Semantics

A resque-modifier-statement is evaluated as follows:

a)

b)

13

13.1 | Modules

13.1.1 General description

Epaluate the main-statement-of-rescue-modifier-statement. Let V be the resulting yalue.

Ifla direct instance of the class StandardError is raised and not handled'in Step a), eyaluate
fdllback-statement-of-rescue-modifier-statement. The value of the rescue-modifier-statement
is| the resulting value.

Iff no instances of the class Exception are raised in Stepla), or all the instances|of the

class Exception raised in Step a) are handled in Step aJi the value of the rescue-mpdifier-
sfatement is V.

Classes and modules

Every|module is an instance of-the’class Module (see 15.2.2). However, not every instance¢ of the
class Module is a module because the class Module is a superclass of the class Class, an ifstance

of whikh is not a modulesJut a class.

Modules have the fellowing attributes:

110

Included module list: A list of modules included in the module. Module inclysion is
d¢scribed in 13.1.3.

ONSTAItST A Sot Of DIMAINES Of COMStants:

A binding of a constant is created by the following program constructs:
e Assignments (see 11.4.2)

e Module-definitions (see 13.1.2)

e  Class-definitions (see 13.2.2)

Class variables: A set of bindings of class variables. A binding of a class variable is
created by an assignment (see 11.4.2).
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Instance methods: A set of method bindings. A method binding is created by a method-
definition (see 13.3.1), a singleton-method-definition (see 13.4.3), an alias-statement (see
13.3.6) or an undef-statement (see 13.3.7). The value of a method binding may be undef,
which is the flag indicating that a method cannot be invoked (see 13.3.7).

13.1.2 Module definition

Syntax

module-definition ::
module module-path module-body end

module-path ::
top-module-path

| module-name

| nested-module-path

module-name ::
constant-identifier

top4module-path ::
11 module-name

nesled-module-path ::
primary-expression [no line-terminator here] :: module-name

module-body ::
body-statement

Semalntics

A module-definitipnsis evaluated as follows:

a) Determiine the class or module C in which a binding with name module-name i§ to be
cleated’or modified as follows:

1) If the module-path is of the form top-module-path, let C' be the class Object.
2)  If the module-path is of the form module-name, let C be the current class or module.
3) If the module-path is of the form nested-module-path, evaluate the primary-expression.

If the resulting value is an instance of the class Module, let C be the instance. Other-
wise, raise a direct instance of the class TypeError.

b) Let N be the module-name.
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) If a binding with name N exists in the set of bindings of constants of C, let B

be this

binding. If the value of B is a module, let M be that module. Otherwise, raise a direct

instance of the class TypeError.

)

with name N and value M in the set of bindings of constants of C.

c) Modify the execution context as follows:

1) Create a new list which has the same members as that of the list at the top of
module-list], and add M to the head of the newly created list. Push the list onto

d) Epaluate the body-statement (see 11.5.2.5) of the module-body\TFhe value of the

e) Riestore the execution context by removing the elements from the tops of [class-modul

13.1.3 Module inclusion

Modu

When

and tlle constants (see 11.5.4.2) of tlie included module are available to the including
module.

Modu
or the

A modlule M is includéd in another module N if and only if M is an element of the ix
module list of N2A module M is included in a class C if and only if M is an element

includ|

13.2

=
L

[class-module-list] .

Otherwise, create a direct instance M of the class Module. Create a variable binding

[class-

Push M onto [self] .
Push the public visibility onto [default-method-visibility] .

Push an empty set of bindings onto [local-variable-bindings] .

finition is the resulting value of the body-statement.

elf] , [default-method-visibility] , and [local-variablé-bindings] .

es and classes can be extended by incliding other modules into them.

a module is included, the instance rethods (see 13.3.1), the class variables (see 11

es and classes can include other modules by invoking the method include (see 15.2]
method extend (see'15.3.1.3.13).

bd modde list of C, or M is included in one of the superclasses of C.

hodule-

e-list] ,

5.4.5),
lass or

2.4.27)

cluded
of the

Classes

13.2.1 General description

Every class is an instance of the class Class (see 15.2.3), which is a direct subclass of the class

Modul

e.

Classes have the same set of attributes as modules. In addition, every class has at most one

single

direct superclass.

13.2.2 Class definition

Syntax

112
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Clab =TLairie ..

topclass-path ::

nested-class-path ::

supgrelass

class-body ::

class-definition ::

class class-path [no line-terminator here] ( < superclass )’ separator
class-body end

class-path

top-class-path
| class-name
| nested-class-path

constant-identifier

11 class-name

primary-expression [no line-terminator here] :: classyname

exTPression

body-statement

Semalntics

A clags-definition is evaluated.ds follows:

2)

Dietermine the clags)or module M in which the binding with name class-name is
cileated or modified as follows:

[\

3)

1] If the€ dluss-path is of the form top-class-path, let M be the class Object.

Hthe class-path is of the form class-name, let M be the current class or module.

to be

If the class-path is of the form nested-class-path, evaluate the primary-expression. If

the resulting value is an instance of the class Module, let M be the instance. Otherwise,

raise a direct instance of the class TypeError.

Let N be the class-name.

1) If a binding with name N exists in the set of bindings of constants of M, let B be that

binding.

i)  If the value of B is an instance of the class Class, let C' be the instance. Otherwise,

raise a direct instance of the class TypeError.
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ii)

If the superclass is present, evaluate it. If the resulting value does not correspond
to the direct superclass of C, raise a direct instance of the class TypeError.

2) Otherwise, create a direct instance of the class Class. Let C be that class.

i) If the superclass is present, evaluate it. If the resulting value is not an instance
of the class Class, raise a direct instance of the class TypeError. If the value of
the superclass is a singleton class or the class Class, the behavior is unspecified.
Otherwise, set the direct superclass of C' to the value of the superclass.

ii) If the superclass of the class-definition is omitted, set the direct superclass of C
to the class Object.

iii) Create a singleton class, and associate it with C. It shall have the singletdn class
of the direct superclass of C' as one of its superclasses.

iv) Create a variable binding with name N and value C in the'set of bindings of
constants of M.

¢) Modify the execution context as follows:

1] Create a new list which has the same members as that of the list at the top of|[class-
module-list] , and add C to the head of the newly created list. Push the lit onto
[class-module-list] .

2] Push C onto [self].

3] Push the public visibility onto [default-method-visibility] .

4] Push an empty set of bindings\otito [local-variable-bindings] .

d) Epaluate the body-statement (see 11.5.2.5) of the class-body. The value of the class-definition

=
L

13.2.49

A clas
all att

the resulting value of the body-statement.

estore the execution-context by removing the elements from the tops of [class-modul
elf] , [default-method-visibility] , and [local-variable-bindings] .

Inheritance

5 inliérits attributes of its superclasses. Inheritance means that a class implicitly ¢

e-list] ,

ntains

ribates of its superclasses, as described below:

e Constants and class variables of superclasses can be referred to (see 11.5.4.2 and 11.5.4.5).

e Singleton methods of superclasses can be invoked (see 13.4).

e Instance methods defined in superclasses can be invoked on an instance of their subclasses
(see 13.3.3).

13.2.4 Instance creation

A direct instance of a class can be created by invoking the method new (see 15.2.3.3.3) on the

class.

114

©ISO/IEC 2012 — All rights reserved


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

13.3

ISO/IEC 30170:2012(E)

Methods

13.3.1 Method definition

Syntax

method-definition ::

def defined-method-name [no line-terminator here| method-parameter-part
method-body end

defined-method-name ::

method-name
| assignment-like-method-identifier

method-body ::
body-statement

The fdllowing constructs shall not be present in the method-paragmeter-part or the methofl-body:
o Al class-definition.
e Al module-definition.
o Al single-variable-assignment, where its varidble is a constant-identifier.
o Al scoped-constant-assignment.
o Al multiple-assignment-statementin which there exists a left-hand-side of any of the [follow-

ing forms:

— constant-identifier;

—t  primary-ezpression [no line-terminator here] (. | : 1) (local-variable-identifier | cpnstant-

identifiefy)s

— ::<econstant-identifier.

Howevtery those constructs may occur within a singleton-class-definition in the method-parameter-

part or the method-body.

Semantics

A method is defined by a method-definition or a singleton-method-definition (see 13.4.3), and has
the method-parameter-part and the method-body of the method-definition or singleton-method-
definition. The method-body is evaluated when the method is invoked (see 13.3.3). The evalu-
ation of the method-body is the evaluation of its body-statement (see 11.5.2.5). In addition, a

metho

d has the following attributes:

Class module list: The list of classes and modules which is the top element of [class-
module-list] when the method is defined.
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Defined name: The name with which the method is defined.

Visibility: The visibility of the method (see 13.3.5).

A class or a module can define a new method with the same name as the name of a method in
one of its superclasses or included modules of the class or module. In that case, the new method

is said

A met

to override the method in the superclass or the included module.

hod-definition is evaluated as follows:

a) Let N be the defined-method-name.

b) C
fq

c) If

clirrent class or module, let V' be thé+alue of that binding.

reate a method U defined by the method-definition. Initialize the attributeso
llows:

The class module list attribute is the element at the top of [class-module-list] .
The defined name attribute is .

The visibility attribute is:

— If the current class or module is a singleton class, then the current visibilit
—  Otherwise, if N is initialize or initi@l'¥ze_copy, then the private visih
— Otherwise, the current visibility.

a method binding with name N exists in the set of bindings of instance methods

Replace the value of the binding with U.

If V is undef, the evaluation of the method-definition is implementation-definedl.

[ U as

y.

ility.

of the

d) Otherwise, create¢ a’method binding with name N and value U in the set of bindings of

i

e) T

stance methods of the current class or module.

he value-of the method-definition is implementation-defined.

13.3.9

Method parameters

Syntax

method-parameter-part ::

( parameter-list” )
| pammeter—list? separator

parameter-list ::

116

mandatory-parameter-list (, optional-parameter-list )’

(, array-parameter )’ (, proc-parameter )’
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| optional-parameter-list ( , array-parameter )’ ( , proc-parameter )’

0
| array-parameter ( , proc-parameter )’
| proc-parameter

mandatory-parameter-list ::

mandatory-parameter
| mandatory-parameter-list , mandatory-parameter

mandatory-parameter ::

local-variable-identifier

optzlonal—pammeter—list :

optional-parameter
| optional-parameter-list , optional-parameter

optipnal-parameter ::

optional-parameter-name = default-parameter-expression

optional-parameter-name ::

defa

arr

arrg

prodg

local-variable-identifier

ult-parameter-expression ::
operator-expression

y-parameter ::
* array-parameter-name
| *

y-parameter-name ::
local-variable-identifier

-parameterss
& proc-parameter-name

prod

-parameter-name ::

local-variable-identifier

All the local-variable-identifiers of mandatory-parameters, optional-parameter-names, the array-
parameter-name, and the proc-parameter-name in a parameter-list shall be different.

Semantics

There are four kinds of parameters as described below. How those parameters are bound to the

actual

arguments is described in 13.3.3.
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13.3.3 Method invocation

The wly in which a list of arguments is created is:described in 11.3.

Mandatory parameters: These parameters are represented by mandatory-parameters.
For each mandatory parameter, a corresponding actual argument shall be given when the
method is invoked.

Optional parameters: These parameters are represented by optional-parameters. Each
optional parameter consists of a parameter name represented by optional-parameter-name
and an expression represented by default-parameter-expression. For each optional parame-
ter, when there is no corresponding argument in the list of arguments given to the method
invocation, the value of the default-parameter-expression is used as the value of the argu-
ment.

An array parameter: This parameter is represented by array-parameter-name. Let N be
tle number of arguments, excluding a block-argument, given to a method mmvocatioh. If N
islmore than the sum of the number of mandatory parameters and optional paramet@rs, this
parameter is bound to a direct instance of the class Array containing the extia-arghments
excluding a block-argument. Otherwise, the parameter is bound to an empty. direct ifstance
of the class Array. If an array-parameter is of the form “*” those extra argumepts are
ignored.

Al proc parameter: This parameter is represented by proc-parameter-name. The param-
efler is bound to a direct instance of the class Proc which represents the block passed to the
mlethod invocation.

Given|the receiver R, the method name M, and the list of arguments A, take the following steps:

2)

118

Ifl the method is invoked with a bloek, let B be the block. Otherwise, let B be blofk-not-
given.

Let C be the singleton class of R if R has a singleton class. Otherwise, let C' be tHe class
of R.

S¢arch for a method binding with name M, starting from C as described in 13.3.4.

If] a bindingds found and its value is not undef, let V be the value of the binding.

herw1se if M is methodmusmng, the behav1or is unspecified. If M is not methodJn | ssing,

3 . ] pke the
method methodm1ss1ng (see 15 3.1.3. 30) on R Wlth A as arguments and B as the block.
Let O be the resulting value, and go to Step j).

Check the visibility of V to see whether the method can be invoked (see 13.3.5). If the
method cannot be invoked, add a direct instance of the class Symbol with name M to the
head of A, and invoke the method method missing on R with A as arguments and B as

the block. Let O be the resulting value, and go to Step j).

Modify the execution context as follows:
1) Push the class module list of V' onto [class-module-list] .
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Push R onto [self] .

Push M onto [invoked-method-name] .

Push the public visibility to [default-method-visibility] .
Push the defined name of V onto [defined-method-name] .
Push B onto [block] .

Push an empty set of local variable bindings onto [local-variable-bindings] .

Epaluate the method-parameter-part of V as follows:

Let L be the parameter-list of the method-parameter-part.

Let P, P,, and P, be the mandatory-parameters of the mandatory-parame
the optional-parameters of the optional-parameter-list, and the array-paramete
respectively. Let Na, Np.,,, and Np, be the number of eléements of A, Py,
respectively. If there are no mandatory-parameters or eptional-parameters, le
and Np, be 0. Let S, be the current set of local variable bindings.

If N4 is smaller than Np,,, raise a direct instance of the class ArgumentError.

If the method does not have P, and N4 isJarger than the sum of Np,, and Np
a direct instance of the class ArgumentExxor.

Otherwise, for each ith argument 4;in A, in the same order in A, take the fo
steps:

i) Let P; be the ith mandatory-parameter or optional-parameter in the orde
pears in L.

ii) If such P; does not exist, go to Step h) 6).

iii) If P; is'a_mandatory parameter, let n be the mandatory-parameter. If P; is

er-list,

of L,
wnd P,
t NPm

,, raise

lowing

it ap-

an op-

tional\parameter, let n be the optional-parameter-name. Create a variable hinding

with name n and value A; in Sp.

N4 is larger than the sum of Np,, and Np,, and P, exists:

7)

i)  Create a direct instance X of the class Array whose length is the number of extra

arguments.

ii) Store each extra arguments into X, preserving the order in which they occur in

the list of arguments.
iii) Let n be the array-parameter-name of P,.

iv) Create a variable binding with name n and value X in 5.

If N4 is smaller than the sum of Np,, and Np,:
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k)

i)  For each optional parameter Pp; to which no argument corresponds, evaluate the

default-parameter-expression of Pp;, and let X be the resulting value.
ii) Let n be the optional-parameter-name of Po;.

iii) Create a variable binding with name n and value X in 5.

8) 1If N4 is smaller than or equal to the sum of Np,, and Np,, and P, exists:

E

R

Ju—
—

i) Create an empty direct instance X of the class Array.

ii) Let n be the array-parameter-name of P,.

iii) Create a variable binding with name n and value X in 5.
If the proc-parameter of L is present, let D be the top of [block] .

i) If D is block-not-given, let X be nil.

iii) Let n be the proc-parameter-name of proc-parameter.

iv) Create a variable binding with name n @nd value X in Sp.

valuate the method-body of V.

If the evaluation of the method-bedly is terminated by a return-expression:

i) If the jump-argument of the return-ezpression is present, let O be the valug
Jump-argument.

ii) Otherwise, let-O-Dbe nil.

Otherwise, let~@ be the resulting value of the evaluation.

lock] shand [local-variable-bindings] .

ii) Otherwise, invoke the method new on the class Proc \with an empty list of argu-
ments and D as the block. Let X be the resulting value of the method invocation.

of the

estore thelexecution context by removing the elements from the tops of [class-mpodule-
igt] , [self]s [invoked-method-name] , [default-method-visibility] , [defined-method-

hame] ,

he value oI the method 1mvocation 18 U.

The method invocation or the super-expression [see 11.3.4 d)] which corresponds to the set of
items on the tops of all the attributes of the execution context modified in Step g), except
[local-variable-bindings] , is called the current method invocation.

13.3.4 Method lookup

Method lookup is the process by which a binding of an instance method is resolved.

Given a method name M and a class or a module C which is initially searched for the binding
of the method, the method binding is resolved as follows:

120
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a) If a method binding with name M exists in the set of bindings of instance methods of C,
let B be that binding.

b) Otherwise, let L,, be the included module list of C. Search for a method binding with name
M in the set of bindings of instance methods of each module in L,,. Examine modules in
L,, in reverse order.
1) If a binding is found, let B be that binding.
2)  Otherwise:

i) If C does not have a direct superclass, the binding is considered not resolved.

ii) Otherwise, let new C be the direct superclass of C, and continue proeessinjg from
Step a).

¢) B is the resolved method binding.
13.3.3 Method visibility
13.3.3.1 General description
Methdds are categorized into one of public, private, or{protected methods according|to the
conditfons under which the method invocation is allowed. The attribute of a method| which
deterniines these conditions is called the visibilityof the method.

13.3.3.2 Public methods

A public method is a method whose visibility attribute is set to the public visibility.
A public method can be invoked on an object anywhere within a program.

13.3.3.3 Private methods

A private method is a.tmethod whose visibility attribute is set to the private visibility.
A priyate method“cannot be invoked with an explicit receiver, i.e., a private method jcannot
be invpked if & primary-expression or a chained-method-invocation occurs at the position] which

corresponds~0 the method receiver in the method invocation, except for a method invdcation
of any| of theé following forms where the primary-expression is a self-expression.

e  single-method-assignment

e abbreviated-method-assignment
e single-indexing-assignment

e abbreviated-indexing-assignment
13.3.5.4 Protected methods

A protected method is a method whose visibility attribute is set to the protected visibility.
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A prot

ected method can be invoked if and only if the following condition holds:

e Let M be an instance of the class Module in which the binding of the method exists.

M is included in the current self, or M is the class of the current self or one of its superclasses.

If M is a singleton class, whether the method can be invoked or not may be determined in a
implementation-defined way.

13.3.5.5 Visibility change

The vi

sibility of methods can be changed with the methods public (see 15.2.2.4.38), p

rivate

(see 1
13.3.¢

Syntd

.2.2.4.36), and protected (see 15.2.2.4.37), which are defined in the class Module
The alias statement

X

aliak-statement ::

neufrname ::

aliaged-name ::

alias new-name aliased-name

defined-method-name
| symbol

defined-method-name

| symbol
SemTtics
An aldas-statement isrevaluated as follows:

a) Epaluate the"new-name as follows:

Ifthe new-name is of the form defined-method-name, let N be the defined-method

-name.

2)

If the new-name is of the form symbol, evaluate it. Let N be the name of the resulting

instance of the class Symbol.

b) Evaluate the aliased-name as follows:

1)

2)

If aliased-name is of the form defined-method-name, let A be the defined-method-name.

If aliased-name is of the form symbol, evaluate it. Let A be the name of the resulting

instance of the class Symbol.

c) Let C be the current class or module.

122
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d) Search for a method binding with name A, starting from C as described in 13.3.4.
e) If a binding is found and its value is not undef, let V' be the value of the binding.

f)  Otherwise, let S be a direct instance of the class Symbol with name A and raise a direct
instance of the class NameError which has S as its name attribute.

g) If a method binding with name N exists in the set of bindings of instance methods of the
current class or module, replace the value of the binding with V.

h) Otherwise, create a method binding with name N and value V in the set of bindings of
instance methods of the current class or module.

i)  The value of the alias-statement is nil.
13.3.f The undef statement

Syntgdx

undgf-statement ::
undef undef-list

undgf-list ::
method-name-or-symbol (, method-name-or=symbol )*

method-name-or-symbol ::
defined-method-name
| symbol

Semalntics

An undef-statement is evaluated as follows:
a) Fpr each method-name-or-symbol of the undef-list, take the following steps:

1] Let\C be the current class or module.

2 —ifthemethod-mrarme-or=-symbot s of tie formT defined-metirod-narme, tet v be the defined-
method-name. Otherwise, evaluate the symbol. Let N be the name of the resulting
instance of the class Symbol.

3) Search for a method binding with name N, starting from C as described in 13.3.4.

4) If a binding is found and its value is not undef:

i)  If the binding is found in C, replace the value of the binding with undef.

ii) Otherwise, create a method binding with name N and value undef in the set of
bindings of instance methods of C.
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5) Otherwise, let S be a direct instance of the class Symbol with name N and raise a
direct instance of the class NameError which has S as its name attribute.

b) The value of the undef-statement is nil.

13.4 Singleton classes
13.4.1 General description

A singleton class is an object which is associated with another object. A singleton class modifies
the behavior of an object when associated with it. When a singleton class C' is associated with
an object 0. C is called the singleton class of O, and O is called the primary associated object
of the[singleton class.

An objject has at most one singleton class. When an object is created, it shall net be asspciated
with any singleton classes unless the object is an instance of the class Class/ 'Singleton |classes
are asgociated with an object by evaluation of a program construct such as a singleton-method-
definifion or a singleton-class-definition. However, when an instance of the class Class is created,
it shall already have been associated with its singleton class.

Normally, a singleton class shall be associated with only its prithary associated object; h¢wever,
the sihgleton class of an instance of the class Class may beé\associated with some additional
instanpes of the class Class which are not the primary as§ociated objects of any other simgleton
classed, in an implementation-defined way. Once assp¢iated, the primary associated olject of
a singleton class shall not be dissociated from its singleton class; however the aforemeimtioned
additipnal associated instances of the class Class are dissociated from their singleton clags when
they Hecome the primary associated object of-aHother singleton class [see 13.4.2 e) and 13.4.3

e)].

Every|singleton class is an instance of“the class Class (see 15.2.3), and has the sam¢q set of
attribfites as classes.

The dfrect superclass of a singléton class is implementation-defined. However, a singletdn class
shall je a subclass of the ¢lass of the object with which it is associated.

NOTE|1 For examplé, the singleton class of the class Object is a subclass of the class Class pecause
the class Object isea\direct instance of the class Class. Therefore, the instance methods of the class
Class fan be invéKed on the class Object.

The singletort class of a class which has a direct superclass shall satisfy the following corndition:

e Let E, be the singleton class of a class C, and let S be the direct superclass of C, and let
E; be the singleton class of S. Then, E,. have E; as one of its superclasses.

NOTE 2 This requirement enables classes to inherit singleton methods from its superclasses. For exam-
ple, the singleton class of the class File has the singleton class of the class I0 as its superclass. Thereby,
the class File inherits the singleton method open of the class I0.

Although singleton classes are instances of the class Class, they cannot create an instance of
themselves. When the method new is invoked on a singleton class, a direct instance of the class
TypeError shall be raised [see 15.2.3.3.3 a)].

Whether a singleton class can be a superclass of other classes is unspecified [see 13.2.2 b) 2) i)
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and 15.2.3.3.1 ¢)].
Whether a singleton class can have class variables or not is implementation-defined.
13.4.2 Singleton class definition

Syntax

singleton-class-definition ::
class << expression separator singleton-class-body end

sindleton-class-body ::
body-statement

Semalntics

A singleton-class-definition is evaluated as follows:

a) Eyaluate the expression. Let O be the resulting value, IO is an instance of the class
Integer or the class Symbol, a direct instance of the class TypeError may be raiseql.

b) 1If] O is one of nil, true, or false, let E be the clas§’of O and go to Step f).

c) 1If] O is not associated with a singleton clags, create a new singleton class. Let E |be the
n¢wly created singleton class, and associafe O with F as its primary associated objgct.

d) If] O is associated with a singleton~¢lass as its primary associated object, let E lpe that
singleton class.

e) If] O is associated with a singleton class not as its primary associated object, dissociate
{ from the singleton class; and create a new singleton class. Let E be the newly ¢reated
singleton class, and associate O with E as its primary associated object.

f)  Modify the execution context as follows:

1] Create)a new list which consists of the same elements as the list at the top of|[class-
modile-list] and add E to the head of the newly created list. Push the li§t onto
[class-module-list] .

2) Push E onto [self] .
3) Push the public visibility onto [default-method-visibility] .
4) Push an empty set of bindings onto [local-variable-bindings] .

g) Evaluate the singleton-class-body. The value of the singleton-class-definition is the value of
the singleton-class-body.

h) Restore the execution context by removing the elements from the tops of [class-module-list] ,
[self] , [default-method-visibility] , and [local-variable-bindings] .
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13.4.3 Singleton method definition

Syntax

singleton-method-definition ::

def singleton-object ( . | :: ) defined-method-name [no line-terminator her

method-parameter-part method-body end

singleton-object ::variable-reference

| C expression )

e]

Semalntics

A sing

a)

126

E

If]

If

n

If]

If
fr

Numeric or the class Symbol, a direct instance of the class TypeEfror may be raise

ingleton class.

ingleton class, and associate-’S"with F as its primary associated object.

leton-method-definition is evaluated as follows:

valuate the singleton-object. Let S be the resulting value. If S/s.an instance of th

S is one of nil, true, or false, let E be the class of O and go to Step f).

S is not associated with a singleton class, create)a new singleton class. Let E
bwly created singleton class, and associate S with £ as its primary associated objg

S is associated with a singleton class ag;its primary associated object, let E 1

S is associated with a singleton-glass not as its primary associated object, disso
bm the singleton class, and ereate a new singleton class. Let F be the newly

bt N be the defined-method-name.
reate a method(U,defined by the singleton-method-definition. U has the method-par

rt and the method-body of the singleton-method-definition as described in 13.3.1. In
e attributes-of U as follows:

The class module list attribute is the element at the top of [class-module-list] .

e class

be the

e that

ciate S

reated

meter-
itialize

The defined name attribute is N.

The visibility attribute is the public visibility.

If a method binding with name N exists in the set of bindings of instance methods of F,

le

)

t V be the value of that binding.

defined.

2) Replace the value of the binding with U.

If V is undef, the evaluation of the singleton-method-definition is implementation-
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i)  Otherwise, create a method binding with name N and value U in the set of bindings of
instance methods of F.

j)  The value of the singleton-method-definition is implementation-defined.

14

14.1

Exceptions

General description

If an instance of the class Exception is raised, the current evaluation process stops, and control

is tra

sferred to a program construct that can handle this exception

14.2

An ex

o ]

Cause of exceptions
ception is raised when:

e method raise (see 15.3.1.2.12) is invoked.

e af exceptional condition occurs as described in various parts ¢f'this International St4

Only instances of the class Exception shall be raised.

14.3

Excep
modify
ceptio
excep

When

Exception handling

bions are handled by a body-statement, an assignment-with-rescue-modifier, or a
er-statement. These program constructs are called exception handlers. When
h handler is handling an exception, the exception being handled is called the c
tion.

deternpined as follows:

a) L
th

b) T

is

bt S be the innermast local variable scope which lexically encloses the location|
le exception is raised, and which corresponds to one of a program, a method-defin

singleton-method-definition, or a block.

bst eachlexception handler in S which lexically encloses the location where the ex
raised\rom the innermost to the outermost.

ndard.

escue-
an ex-
lirrent

an exception is raised, it is\handled by an exception handler. This exception hamdler is

where
tion, a

eption

AN assignment-with-rescue-modzfier 1S considered to handle the exception 1f the excep-
tion is an instance of the class StandardError (see 11.4.2.5), except when the exception
is raised in its operator-expressions. In this case, assignment-with-rescue-modifier does
not handle the exception.

A rescue-modifier-statement is considered to handle the exception if the exception is
an instance of the class StandardError (see 12.7), except when the exception is raised
in its fallback-statement-of-rescue-modifier-statement. In this case, rescue-modifier-
statement does not handle the exception.

A body-statement is considered to handle the exception if one of its rescue-clauses is
considered to handle the exception (see 11.5.2.5), except when the exception is raised
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15

15.1 | General description

in one of its rescue-clauses, else-clause, or ensure-clause. In this case, body-statement
does not handle the exception. If an ensure-clause of a body-statement is present, it is
evaluated even if the handler does not handle the exception (see 11.5.2.5).

If an exception handler which can handle the exception is found in S, terminate the search
for the exception handler. Continue evaluating the program as defined for the relevant
construct [see 11.4.2.5 b), 11.5.2.5 d), and 12.7 b)].

If none of the exception handlers in S can handle the exception:

1) If S corresponds to a method-definition or a singleton-method-definition, terminate Step
h) or Step i) of 13.3.3, and take Step j) of the current method invocation (see 13.3.3).
Comtinue the search from Step a), under the assumption that the exception iy raised
at the location where the method is invoked.

2] If S corresponds to a block, terminate the evaluation of the current(block, and take
Step f) of 11.3.3. Continue the search from Step a), under the agsumption that the
exception is raised at the location where the block is called.

3] If S corresponds to a program, terminate the evaluation of\flte program, take $tep d)
of 10.1, and print the information of the exception in an.implementation-defindd way.

Built-in classes and modules

Built-In classes and modules are classes and*modules which are created before executipn of a
progrgm (see 7.2). Figure 1 shows the list of'these classes and modules with their class hi¢grarchy

and mjodule inclusion relations.

Built-In classes and modules are-tespectively specified in 15.2 and 15.3. A built-in dlass or

module is specified by describing the following attributes (see 13.1.1 and 13.2.1):

The direct superclassi{for built-in classes only).
The include module list.

Constants.

Singleton methods, i.e. instance methods of the singleton class of the built-in dlass or
module. The class module Tist of a singlefon method of tThe built-in class or module consists
of two elements: the first is the singleton class of the built-in class or module; the second is
the class Object.

Instance methods. The class module list (see 13.3.1) of an instance method of the built-in
class or module consists of two elements: the first is the built-in class or module; the second
is the class Object.

The set of bindings of class variables of a built-in class or module is an empty set.

A built-in class or module is not created by a class-definition or module-definition in a program
text, but is created as a class or module whose attributes are described in 15.2 or 15.3 in advance

128

©ISO/IEC 2012 — All rights reserved


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

prior to an execution of a program. A constant is defined in the class Object for each built-in
class or module, including the class Object itself, where the name of the constant is equivalent
to the name of the class or module and the value of the constant is the actual class or module
itself (see 13.1.2, 13.2.2).

Kernel= Object= Module
A class
- NilClass

L TrueClass
—— FalseClass
——— Numeric

1 é;;flnteger

—— Float

Comparable<

= String
— Symbol
—— Array
’,4;;7 Hash
—— Range
——— Regexp
Enumerablé& ——— MatchData
v I Proc
——— Struct

o Time

I0
ﬁ——fFile

— Exception

‘iggrStandardError

4447ArgumentError

—— LocalJumpError
—— RangeError
——RuntimeError

—TypeError

—ZeroDivisionError
—— NameError

—— NoMethodError
IndexError
IOError

Ve ™~ —— EOFError

< ‘ — SystemCallError

PN H 'S L
UITCLl SUPTTUINAoo

—— ScriptError

- r—fSyntaxError
included module — LoadError
/

Figure 1 — Built-in classes and modules

A conforming processor may provide the following additional attributes and/or values.

e A specific initial value for an attribute defined in this International Standard whose initial
value is not specified in this International Standard;
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Constants, singleton methods, instance methods;

Additional optional parameters or array parameters for methods specified in this Interna-
tional Standard;

Additional inclusion of modules into built-in classes/modules.

In 15.2 and 15.3, the following notations are used:

Each subclause of 15.2 and 15.3 (e.g., 15.2.1) specifies a built-in class or module. The title
of the subclause is the name of the built-in class or module. The name is used as the name
of a constant binding in the class Object (see 15.2.1.4).

Al built-in class except the class Object (see 15.2.1) has, as its direct superclass, tlle class
d¢scribed in the subclause titled “Direct superclass” in the subclause specifying/the luilt-in
cliass.

When a subclause specifying a built-in class or module contains a subclause titled “Irfcluded
njodules”, the built-in class or module includes (see 13.1.3) the-modules listed jn that
sybclause in the order of that listing.

Ephch subclause in a subclause titled “Singleton methods™ with a title of the form C.m
specifies the singleton method m of the class C.

Epch subclause in a subclause titled “Instance.methods” with a title of the form| C'#m
specifies the instance method m of the class ‘C.

The parameter specification of a method is described in the form of method-paramefer-part
ee 13.3.2).

—~
L

EXAMPLE 1 The following exariple defines the parameter specification of a method sample.

sample( argl, arg2, opt=expr, *ary, &blk)

Al singleton method name is prefixed by the name of the class or the module, and a dot (.).

EXAMPLE2+v The following example defines the parameter specification of a singleton method
sgmple ofia class SampleClass:

SampleClass.sample( argl, arg2, opt=expr, *ary, &blk)

130

Next to the parameter specification, the visibility and the behavior of the method are
specified.

The visibility, which is any one of public, protected, or private, is specified after the label
named “Visibility:”.

The behavior, which is the steps which shall be taken while evaluating the method-body of
the method [see 13.3.3 i)], is specified after the label named “Behavior:”.
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In these steps, a reference to the name of an argument in the parameter specification is

considered to be the object bound to the local variables of the same name.

The phrase “call block with X as the argument” indicates that the block corresponding to

the proc parameter block is called as described in 11.3.3 with X as the argument
block call.

to the

The phrase “return X” indicates that the evaluation of the method-body is terminated at

that point, and X is the value of the method-body.

The phrase “the name designated by N” means the result of the following steps:

a] If N is an instance of the class Symbol, the name of N.
b) If N is an instance of the class String, the content (see 15.2.10.1) of N,

c¢] Otherwise, the behavior of the method is unspecified.

15.2 | Built-in classes

15.2.1 Object

15.2.1.1 General description

The clpss Object is an implicit direct superclass for esher classes. That is, if the direct suy
of a class is not specified explicitly in the class definition, the direct superclass of the

the clgss Object (see 13.2.2).

All built-in classes and modules can be-referred to through constants of the class Obje
15.2.1{4).

15.2.1.2 Direct superclass

The class Object does not lave a direct superclass, or may have an implementation-
superdlass.

15.2.1.3 Included modules

The fdllowinig'module is included in the class Object.

erclass
rlass is

ct (see

Hefined

Kermiet:

15.2.1.4 Constants

The following constants are defined in the class Object.

STDIN: An implementation-defined readable instance of the class I0, which is used for

reading conventional input.

STDOUT: An implementation-defined writable instance of the class I0, which is used for

writing conventional output.
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STDERR: An implementation-defined writable instance of the class I0, which is used for
writing diagnostic output.

NOTE In addition to these constants, the name of each built-in class or module is defined as a constant
in the class Object(see 15.1).

15.2.1.5 Instance methods

15.2.1.5.1 Object#initialize

initialize( *args)

V

If the
define

15.2.2

15.2.2

All m
are sh

The b

e B

e B

15.2.2

The cl

isibility: private
ehavior: The method initialize is the default object initialization. method, W

voked when an instance is created (see 13.2.4). It returns an implementation-
lue.

rlass Object is not the root of the class inheritance tree, thé method initialize §
1 in the class which is the root of the class inheritance tree-instead of in the class O

Module
.1 General description

dules are instances of the class Module\Therefore, behaviors defined in the class ]
hred by all modules.

nary relation on the instances ©f the class Module denoted A C B is defined as fo
is a module, and B is in¢luded in A (see 13.1.3) or

pth A and B are ilisbances of the class Class, and B is a superclass of A.

15.2.9

hich is
lefined

hall be
bject.

Module

lows:

.2 Direct.superclass
ass Object
.3.¥ Singleton methods

15.2.2.3.1 Module.constants

Module.constants

Visibility: public

B

chavior:

a) Create an empty direct instance of the class Array. Let A be the instance.

132
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b) Let C be the current class or module. Let L be the list which consists of th
elements as the list at the second element from the top of [class-module-list] ,
the last element, which is the class Object.

Let CS be the set of classes which consists of C and all the superclasses of C

e same
except

except

the class Object, but when C is the class Object, it shall be included in CS. Let MS
be the set of modules which consists of all the modules in the included module list of

all classes in CS. Let CM be the union of L, C'S and MS.

¢) For each class or module ¢ in CM, and for each name N of a constant defined in c,

take the following steps:

1) Let S be either a new direct instance of the class String whose content is
direct instance of the class Symbol whose name is N. Which is chosen as\th
of S is implementation-defined.

2) Unless A contains the element of the same name as S, when S-s an instancg

N or a
e value

of the

class Symbol, or the same content as S, when S is an instance of the class Jtring,
insert S to A. The position where S is inserted is implementation-defined.
d) Return A.
15.2.2.3.2 Module.nesting
Mpdule.nesting
Visibility: public
Behavior: The method returns.a’'new direct instance of the class Array which conthins all

bfit the last element of the list;at the second element from the top of the [class-mody
irf] the same order.

15.2.2.4 Instance methods

15.2.2.4.1 Module#<=>

le-list]

A

>(other)

Visibility: public
Behavior: Let A be other. Let R be the receiver of the method.

a) If A is not an instance of the class Module, return nil.

b) If A and R are the same object, return an instance of the class Integer whose value

is 0.

c¢) If RC A, return an instance of the class Integer whose value is —1.

©ISO/IEC 2012 — All rights reserved

133


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

d) If AC R, return an instance of the class Integer whose value is 1.

e) Otherwise, return nil.

15.2.2.4.2 Module#<

<( other)

Visibility: public

a] If Aisnot an instance of the class Module, raise a direct instance of the class TypgError.
b) If A and R are the same object, return false.
c] If RC A, return true.

d) If AC R, return false.

e] Otherwise, return nil.

15.2.2.4.3 Module#<=

A

= (other)

Vjisibility: public
Behavior:

a] If other and théweceiver are the same object, return true.

b} Otherwisejtlie behavior is the same as the method < (see 15.2.2.4.2).

15.2.2.4.4 Module#>

> ( other)

Visibility: public

Behavior: Let A be other. Let R be the receiver of the method.

a) If Aisnot an instance of the class Module, raise a direct instance of the class TypeError.
b) If A and R are the same object, return false.

c) If RC A, return false.
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d) If AC R, return true.
e) Otherwise, return nil.

15.2.2.4.5 Module#>=

>=( other)

Visibility: public

Behavior:

a)] If other and the receiver are the same object, return true.

b) Otherwise, the behavior is the same as the method > (see 15.2.2.4.4)

15.2.2.4.6 Module#==

=( other)

Vjisibility: public
Behavior: Same as the method == of the modulé Kernel (see 15.3.1.3.1).

15.2.2.4.7 Module#===

==( object )

Visibility: public

Behavior: Invoke the.niethod kind_of? (see 15.3.1.3.26) of the module Kernel o1} object
wiith the receiver as the only argument, and return the resulting value.

15.2.2.4.8 Module#alias_method

alidsmethod( new_name, aliased_name)

Visibility: private
Behavior: Let C be the receiver of the method.

a) Let N be the name designated by new_name. Let A be the name designated by
aliased_name.

b) Take steps d) through h) of 13.3.6, assuming that A, C, and N in 13.3.6 to be 4, C,
and N in the above steps.

¢) Return C.
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15.2.2.4.9 Module#ancestors

ancestors

Visibility: public

Behavior:

2)

Create an empty direct instance A of the class Array.

b —het—6—he-thereeetver-of-the-method-

c] If C is a singleton class, the behavior is implementation-defined.

d} Otherwise, append C to the end of A.

e] Append each element of the included module list of C' to A in the reverse ordef.

f) If C has a direct superclass, let new C be the direct superclass of the current [C, and
repeat from Step c).

g] Return A.

15.2.2.4.10 Module#append_features

append_features ( module)

Visibility: private

Behavior: Let L; and, L»’be the included module list of the receiver and module fespec-

tipely.

a] If module and the receiver are the same object, the behavior is unspecified.

b) If thé receiver is an element of Lo, the behavior is implementation-defined.

c) SOtherwise, for each module M in L;, in the same order in L, take the following steps:
1) If M and module are the same object, the behavior is unspecified.
2) If M is not in Lo, append M to the end of Ls.

d) Append the receiver to Ls.

Return an implementation-defined value.

15.2.2.4.11 Module#attr

136
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attr( name)

Visibility: private

Behavior: Invoke the method attr_reader of the class Module (see 15.2.2.4.13) on the
receiver with name as the only argument, and return the resulting value.

15.2.2.4.12 Module#attr_accessor

attr_accessor( *name_list)

Visibility: private
Behavior:

Lgt C be the method receiver.
a] For each element F of name_list, take the followingsteps:

1) Let N be the name designated by FE.

2) If N is not of the form local-variable-identifier or constant-identifier, raise 4 direct
instance of the class NameError which has F as its name attribute.

3) Define an instance method in-C as if by evaluating the following method definition
at the location of the invocation. In the following method definition, N is [V, and
@N is the name which i§.N prefixed by “@”.

def N
@N
end

4) Define an instance method in C' as if by evaluating the following method definition
at’the location of the invocation. In the following method definition, N= is thp name
N postfixed by =, and @N is the name which is N prefixed by “@”. The choic¢ of the
parameter name is arbitrary, and val is chosen only for the expository pufpose.

def N=(val)
@ON = val
end

b) Return an implementation-defined value.

15.2.2.4.13 Module#tattr_reader
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attr_reader ( *name_list)

Visibility: private

Behavior: The method takes the same steps as the method attr_accessor (see 15.2.2.4.12)
of the class Module, except Step a) 4).

15.2.2.4.14 Module#attr_writer

attr_writer ( xname_list)

15.2.2

V

B
of

isibility: private

.4.15 Module#class_eval

ehavior: The method takes the same steps as the method attr_accessor (see 15.2{2.4.12)
the class Module, except Step a) 3).

| ass_eval ( string=nil, &block)

138

V

1)

2)

isibility: public
ehavior:
Let M be the receiver.

If block is given:

If string isgiven, raise a direct instance of the class ArgumentError.

Call block with implementation-defined arguments as described in 11.3.3, anld let V
belghe resulting value. A conforming processor shall modify the execution ¢ontext
just before 11.3.3 d) as follows:

e Create a new list which has the same members as those of the list at the top

of [class-module-list] , and add M to the head of the newly created list. Push
the list onto [class-module-list] .

e  Push the receiver onto [self] .

e  Push the public visibility onto [default-method-visibility] .

In 11.3.3 d) and e), a conforming processor shall ignore M which is added to the
head of the top of [class-module-list] as described above, except when referring to
the current class or module in a method-definition (see 13.3.1), an alias-statement
(see 13.3.6), or an undef-statement (see 13.3.7).
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Return V.

c) If block is not given:

If string is not an instance of the class String, the behavior is unspecified

Let E be the execution context as it exists just before this method invoked.

Modify E as follows:

e Create a new list which has the same members as those of the list at the top
of [class-module-list] , and add M to the head of the newly created list. Push

7)

15.2.2.4.16 Module#class/variable_defined?

I} Step c)5), a local variable scope which corresponds to the program is considerg
ldcal variable scope which corresponds to a block in 9.2 d) 1).

tie 1St onto fclass-modute-1st] -
e  Push the receiver onto [self] .

e  Push the public visibility onto [default-method-visibility] ¢

Parse the content of string as a program (see 10.1). If it fails) raise a direct ipstance

of the class SyntaxError.

Evaluate the program within the execution context-F. Let V be the resultin
of the evaluation.

Restore the execution context E by remdying the elements from the tops of]
module-list] , [self], and [default-mephod-visibility], even when an excey

raised and not handled in ¢) 4) or ¢J'5).

Return V.

b value

[class-
tion is

d as a

class_variabletdefined? ( symbol)

Behavior: Let C be the receiver of the method.

Visibility:’ public

a) Let N be the name designated by symbol.

b) If N is not of the form class-variable-identifier, raise a direct instance of the class
NameError which has symbol as its name attribute.

¢) Search for a binding of the class variable with name N by taking steps b) through d)
of 11.5.4.5, assuming that C' and N in 11.5.4.5 to be C' and N in the above steps.

d) If a binding is found, return true.

e) Otherwise, return false.
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15.2.2.4.17 Module#class_variable_get

class_variable_get ( symbol)

Visibility: implementation-defined

Behavior: Let C be the receiver of the method.

a)

Let N be the name designated by symbol.

b

15.2.2

.4.18 Module#class_variable_set

Tt IV 1s not of the form class-variable-identifier, raise a direct instance of N
NameError which has symbol as its name attribute.

Search for a binding of the class variable with name N by taking steps)b) thrg
of 11.5.4.5, assuming that C' and N in 11.5.4.5 to be C and N in the above ste

If a binding is found, return the value of the binding.

Otherwise, raise a direct instance of the class NameError\which has symbol as it
attribute.

e class

ugh d)
ps.

B naie

class_variable_set ( symbol, obj)

V

isibility: implementation-defined

ehavior: Let C be the recetver of the method.

Let N be the name designated by symbol.

If N is not(of-the form class-variable-identifier, raise a direct instance of th
NameErroriwhich has symbol as its name attribute.

Search/for a binding of the class variable with name N by taking steps b) thrg
of 11.5.4.5, assuming that C' and N in 11.5.4.5 to be C' and N in the above std

e class

ugh d)
ps.

f)

If a binding is found, replace the value of the binding with o0bj.

Otherwise, create a variable binding with name N and value obj in the set of bindings

of class variables of C.

Return obj.

15.2.2.4.19 Module#class_variables

140
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class_variables

Visibility: public
Behavior:

a) Let NS be an empty set of names of class variables.

b) Let C be the receiver of the method. Add all the names of the class variables defined
in C to NS.

c¢] Let L be the included module list of C. For each module M of L, add all the ndmes of
the class variables defined in M to NS.

d) If C is an instance of the class Class:

1) If C does not have a direct superclass, go to Step e).
2) Let S be the direct superclass of C.
3) Add all the names of the class variables defined’in S to NS.

4) Let L be the included module list of S..Fer each module M of L, add all thelnames
of the class variables defined in M to\VS.

5) Let C be the direct superclass of S. Continue processing from Step d) 1).
e] Return a new direct instance~A"of the class Array which consists of all the ngmes in
NS. These names are represented by direct instances of either the class String] or the
class Symbol. Which of-those classes is chosen is implementation-defined. Th¢ order
of elements in A is als¢*implementation-defined.

Al conforming progessor may skip Steps ¢) and d).

15.2.2.4.20 Module#const_defined?

cpnst defined? ( symbol)

Visibility: public

Behavior:

a) Let C be the receiver of the method.

b) Let N be the name designated by symbol.

¢) If N is not of the form constant-identifier, raise a direct instance of the class NameError
which has symbol as its name attribute.
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d) If a binding with name N exists in the set of bindings of constants of C, return true.

e) Search for a binding of a constant with name N from Step d) of 11.5.4.2, assuming that
(' in 11.5.4.2 to be the receiver of the method. However, the search shall be terminated
instead of taking Step e) 1)i) or e) 2)iii). If a binding is found, return true.

f)  Return false.
A conforming processor may skip Step e).

15.2.2.4.21 Module#const_get

(o]

pnst_get ( symbol)

Vjisibility: public
Behavior:
a] Let N be the name designated by symbol.

b) If N is not of the form constant-identifier, raise a difect instance of the class NamgError
which has symbol as its name attribute.

c¢] Search for a binding of a constant with naine N in the receiver.
d) If a binding is found, return the value of the binding.

e] Search for a binding of a constant with name N from Step d) of 11.5.4.2, aspuming
that C in 11.5.4.2 to be the(eceiver of the method.

f) If a binding is foundréturn the value of the binding.

g| Otherwise, returnithe value of the invocation of the method const missing [see ]1.5.4.2

e) 1) i)l

15.2.2.4.22 Module#const_missing

copnst’missing ( symbol)

Visibility: public

Behavior: The method const missing is invoked when a binding of a constant does not
exist on a constant reference (see 11.5.4.2).

When the method is invoked, take the following steps:
a) Take steps a) through c) of 15.2.2.4.20.

b) Raise a direct instance of the class NameError which has symbol as its name attribute.
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15.2.2.4.23 Module#const _set

const_set ( symbol, obj)

v

B

a)

isibility: public
ehavior: Let C be the receiver of the method.

Let N be the name designated by symbol.

b

15.2.2

which has symbol as its name attribute.

value of the binding with o0bj.

constants of C.

Return obj.

.4.24 Module#constants

1T [V 1S ot oI the I0orm constant-taentijier, ralse a direct mstance o1 the class Nam bError

If a binding with name N exists in the set of bindings of constants,of)C, repljce the

Otherwise, create a variable binding with N and value obj in)the set of bindings of

cpnstants

Visibility: public

Behavior:

a] Let NS be an empty set of names of constants.

b) Let C be the receiver of the method. Add all the names of the constants defingd in C
to NS.

c] Let.L Dbe the included module list of C. For each module M of L, add all the ngmes of
the constants defined in M to NS.

d—IfCisam instance of the ciass CIass:

1) If C does not have a direct superclass, or the direct superclass of C' is the class

Object, go to Step e).
2) Let S be the direct superclass of C.
3) Add all the names of the constants defined in S to NS.

4) Let L be the included module list of S. For each module M of L, add all the
of the constants defined in M to NS.
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5) Let C be the direct superclass of S. Continue processing from Step d) 1).

Return a new direct instance A of the class Array which consists of all the names in

NS. These names are represented by direct instances of either the class String

or the

class Symbol. Which of those classes is chosen is implementation-defined. The order

of elements in A is also implementation-defined.

15.2.2.4.25 Module#extend_object

extend_object (object)

15.2.2

V

—_

isibility: private

ehavior: Let S be the singleton class of object. Invoke the method append_featur
.2.2.4.10) on the receiver with S as the only argument, and return theresulting vj

.4.26 Module#extended

es (see
alue.

kxtended ( object)

V

isibility: private

Behavior: The method returns nil.
NOTE The method extended is invoked in phemethod extend of the module Kernel (see 14.3.1.3.13).
The method extended can be overridden tg hook an invocation of the method extend.
15.2.2.4.27 Module#include
include ( *module_list)
Vjisibility: private
Behavior: uet’ C' be the receiver of the method.
a] Horeach element A of module_list, in the reverse order in module_list, take the following
steps:
1) If A is not an instance of the class Module, raise a direct instance of the class
TypeError.
2) If Ais an instance of the class Class, raise a direct instance of the class TypeError.
3) Invoke the method append features (see 15.2.2.4.10) on A with C as the only
argument.
4) Invoke the method included (see 15.2.2.4.29) on A with C as the only argument.
b) Return C.
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15.2.2.4.28 Module#include?

include? ( module)

Visibility: public
Behavior: Let C be the receiver of the method.

a) If module is not an instance of the class Module, raise a direct instance of the class
TypeError.

b) If module is an element of the included module list of C, return true.

c] Otherwise, if C' is an instance of the class Class, and if module is an~elément| of the
included module list of one of the superclasses of C, then return true.

d} Otherwise, return false.

15.2.2.4.29 Module#included

included ( module)

Visibility: private
Blehavior: The method returns nil.

NOTE The method included is inyoked in the method include of the class Module (see 15.2.2.4.27).
The method included can be overtidden to hook an invocation of the method include.

15.2.2.4.30 Module#included_modules

included_modules

Visibility:) public

Behavior: Let C be the receiver of the method.

a) Create an empty direct instance A of the class Array.
b) Append each element of the included module list of C, in the reverse order, to A.

¢) If C is an instance of the class Class, and if C' has a direct superclass, then let new C
be the direct superclass of the current C, and repeat from Step b).

d) Otherwise, return A.

15.2.2.4.31 Module#initialize
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initialize(&block)

Visibility: private
Behavior:

a) If block is given, take step b) of the method class_eval of the class Module (see
15.2.2.4.15), assuming that block in 15.2.2.4.15 to be block given to this method.

b) Return an implementation-defined value.

15.2.2.4.32 Module#initialize_copy

initialize_copy( original)

Visibility: private
Behavior:

a] Invoke the instance method initialize_copy defined in the module Kernel [on the
receiver with original as the argument.

b} If the receiver is associated with a singleton class, let F, be the singleton clags, and
take the following steps:

1) Create a singleton class whose direct superclass is the direct superclass of F,. Let
E,, be the singleton class.

2) For each binding 3B, of the constants of E,, create a variable binding wjth the
same name and-value as B, in the set of bindings of constants of E,.

3) For each binding B, of the class variables of F,, create a variable bindirlg with
the same name and value as B,2 in the set of bindings of class variables of| .

4) «For each binding B,, of the instance methods of E,, create a method bindifgg with
the same name and value as B,, in the set of bindings of instance methods pf E,.

5) Associate the receiver with E,.
c) If the receiver is an instance of the class Class:

1) If original has a direct superclass, set the direct superclass of the receiver to the
direct superclass of original.

2)  Otherwise, the behavior is unspecified.

d) Append each element of the included module list of original, in the same order, to the
included module list of the receiver.
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e) For each binding Bys of the constants of original, create a variable binding with the
same name and value as Bys in the set of bindings of constants of the receiver.

f)  For each binding B,y of the class variables of original, create a variable binding with
the same name and value as B, in the set of bindings of class variables of the receiver.

g) For each binding By,2 of the instance methods of original, create a method binding
with the same name and value as Bj,2 in the set of bindings of instance methods of the

receliver.

h) Return an implementation-defined value.

15.2.2.4.33 Module#instance_methods

instance methods ( include_super=true )

Visibility: public
Behavior: Let C be the receiver of the method.

a] Create an empty direct instance A of the class Array.

b) Let I be the set of bindings of instance methods of C. For each binding B of [, let N
be the name of B, and let V' be the valueof B, and take the following steps:

1) If V is undef, or the visibility of*V is private, skip the next two steps.

2) Let S be either a new direet instance of the class String whose content is [N or a
direct instance of the ¢lass Symbol whose name is N. Which is chosen as the value
of S is implementation-defined.

3) Unless A comtains the element of the same name (if S is an instance of tHe class

Symbol) orblie same content (if S is an instance of the class String) as S, gppend
S to Al

c) If inelude_super is a trueish object:

1)~ For each module M in included module list of C, take step b), assuming [that C

a—thaot otnp tr\ bn J\v_'_/f

T —vTicro—>

2) If C does not have a direct superclass, return A.
3) Let new C be the direct superclass of C.

4) Repeat from Step b).
d) Return A.

15.2.2.4.34 Module#method_defined?
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method_defined? ( symbol)

Visibility: public

Behavior: Let C be the receiver of the method.

a) Let N be the name designated by symbol.

b) Search for a binding of an instance method named N starting from C as described in
13.3.4.
c] If a binding is found and its value is not undef, return true.
d} Otherwise, return false.
15.2.2.4.35 Module#module_eval

pdule_eval ( string=nil, &block)

V

15.2.2

isibility: public
ehavior: Same as the method class_eval (see 15.2.2.4.15).

.4.36 Module#private

rivate ( *symbol_list)

V

B

V]

15.2.2

isibility: private

ehavior: Same as’the method public (see 15.2.2.4.38), except to let NV be the
sibility in 15:2.2.4.38 a).

.4.37. > NModule#protected

private

protected( *symbol_list)

Visibility: private

Behavior: Same as the method public (see 15.2.2.4.38), except to let NV be the protected
visibility in 15.2.2.4.38 a).

15.2.2.4.38 Module#public
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public (*xsymbol_list)

Visibility: private
Behavior: Let C be the receiver of the method.

a) Let NV be the public visibility.

b) If the length of symbol_list is 0, change the current visibility to NV and return

C.

c] Otherwise, for each element S of symbol_list, take the following steps:

1) Let N be the name designated by S.
2) Search for a method binding with name N starting from C agdéscribed in
3) If a binding is found and its value is not undef, let V the-value of the bing

4)  Otherwise, raise a direct instance of the class NaméError which has S as it
attribute.

5) If C is the class or module in which the binding is found, change the visih
V to NV.

6) Otherwise, define an instance metliod in C as if by evaluating the following 1
definition. In the definition, N is"V. The choice of the parameter name is arl|
and args is chosen only forc¢the expository purpose.

def N(*args)

super
end

The attributes of the method created by the above definition are initial
follows:

1) The class module list is the element at the top of [class-module-list] .

13.3.4.
ing.

B naie

ility of

nethod
itrary,

zed as

LAY ia mh| 1L 1 . 1 1 el 1 L1
ll) 1 1IC UCIIIICU II4lllT 15 UIIC UCIIIICcd Ilalllc Ol V.
iii) The visibility is NV.

d) Return C.

15.2.2.4.39 Module#remove_class_variable

remove_class_variable ( symbol)
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Visibility: implementation-defined

Behavior: Let C be the receiver of the method.

a)

b)

Let N be the name designated by symbol.

If N is not of the form class-variable-identifier, raise a direct instance of the class

NameError which has symbol as its name attribute.

If a binding with name N exists in the set of bindings of class variables of C, let V be

the value of the binding.

1) Remove the binding from the set of bindings of class variables of C.

2) Return V.

d) Otherwise, raise a direct instance of the class NameError which has\symbol as itp name
attribute.

15.2.2.4.40 Module#remove_const

remove_const ( symbol)

Vyisibility: private

Behavior: Let C be the receiver of thexmethod.

a] Let N be the name designated\by symbol.

b} If N is not of the form constant-identifier, raise a direct instance of the class NamgError
which has symbol ascits'name attribute.

c] If a binding with-rtame N exists in the set of bindings of constants of C, let V|be the
value of the/binding.
1) Rémove the binding from the set of bindings of constants of C.
2) y'Return V.

d) Otherwise, raise a direct instance of the class NameError which has symbol as its name

attribute.

15.2.2.4.41 Module#remove_method

remove_method ( *symbol_list)

Visibility: private

Behavior: Let C be the receiver of the method.
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a)

b)

ISO/IEC 30170:20

12(E)

For each element S of symbol_list, in the order in the list, take the following steps:

1) Let N be the name designated by S.

2) If a binding with name N exists in the set of bindings of instance methods of C,

and if the value of the binding is not undef, then remove the binding from t

he set.

3) Otherwise, raise a direct instance of the class NameError which has S as its name
attribute. In this case, the remaining elements of symbol_list are not processed.

Return C.

15.2.2

.4.42 Module#undef_method

undef method ( *symbol_list)

V

b

15.2.9

15.2.49

All clg
shared

The i1

fined ‘Ty invoking the method undef method (see 15.2.2.4.42) on the class Class with in
of thelclass Symbol whose names are “append_features” and “extend_object” as the argy

isibility: private
ehavior: Let C be the receiver of the method.
For each element S of symbol_list, in the order in the list, take the following st

1) Let N be the name designated by S.

2) Take steps a) 3) and a) 4) of 13.3.7yassuming that C' and N in 13.3.7 to be
N in the above steps, respectively.

Return C.
Class
.1 General description

sses are instancCes of the class Class. Therefore, behaviors defined in the class C13
by all classes:

stance-methods append_features and extend_object of the class Class shall bd

pS:

C and

LSS are

unde-
stances

ments.

NOTE The instance methods append_features and extend_object are methods for modules. These
methods are therefore undefined in the class Class, whose instances do not represent modules, but classes.

15.2.3.2 Direct superclass

The cl

ass Module

15.2.3.3 Instance methods

15.2.3.3.1 Class#tinitialize
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initialize( superclass=0bject, &block)

Visibility: private

Behavior:

a)

If the receiver has its direct superclass, or is the root of the class inheritance tree, then

raise a direct instance of the class TypeError.

If superclass is not an instance of the class Class, raise a direct instance of the class

15.2.9

.3.2 Class#initialize_copy

TypeError.
If superclass is a singleton class or the class Class, the behavior is unspecified.
Set the direct superclass of the receiver to superclass.

Create a singleton class, and associate it with the receiver., [he singleton clas
have the singleton class of superclass as one of its superclasses.

If block is given, take step b) of the method clagsseval of the class Modul

15.2.2.4.15), assuming that block in 15.2.2.4.15 te Be block given to this metho

Return an implementation-defined value.

s shall

e (see

initialize_copy( original)

Vjisibility: private
Behavior:
a] If the diregt superclass of the receiver has already been set, or if the receiver is t

of the €lass inheritance tree, then raise a direct instance of the class TypeErroxy.

If the receiver is a singleton class, raise a direct instance of the class TypeErro:

ne root

d)

Invoke the instance method initialize_copy defined in the class Module on
ceiver with original as the argument.

Return an implementation-defined value.

15.2.3.3.3 Class#new

the re-

new ( *xargs, &block)

Visibility: public
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Behavior:

d)

12(E)

If the receiver is a singleton class, raise a direct instance of the class TypeError.

Create a direct instance of the receiver which has no bindings of instance variables.

Let O be the newly created instance.

Invoke the method initialize on O with all the elements of args as arguments and

block as the block.

Return O.

15.2.4

9.4 Class#superclass

syperclass

V

15.2.4
15.2.4
The cl
Instan
There
metho

instan|

15.2.4

isibility: public
ehavior: Let C be the receiver of the method.
If C is a singleton class, return an implementation,defined value.
If C does not have a direct superclass, returmnil.
Otherwise, return the direct superclass ofC.
NilClass
.1 General description
ass NilClass has only onelinstance nil (see 6.6).
ces of the class NilGlass shall not be created by the method new of the class Nil
ore, the singletofl method new of the class NilClass shall be undefined, by invok
d undef method. {see 15.2.2.4.42) on the singleton class of the class NilClass with 4

ce of the cldss Symbol whose name is “new” as the argument.

.2 _Birect superclass

The class nhj ect

Class.
ng the
direct

15.2.4.3 Instance methods

15.2.4.3.1 NilClass#&

& other)

Visibility: public

Behavior: The method returns false.
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15.2.4.3.2 NilClass#|

| Cother)

Visibility: public
Behavior:

a) If other is a falseish object, return false.

b O+l 3 4+ o
UIICT VVLD\.»’ ITCUUrir crusc.

15.2.4.3.3 NilClass#"

)

other)

Visibility: public
Behavior:
a] If other is a falseish object, return false.

b} Otherwise, return true.

15.2.4.3.4 NilClass#nil?

njl?

Visibility: public
Behavior: The@meéthod returns true.

15.2.4.3.5 DMNilClass#to_s

Visibility: public

Behavior: The method creates an empty direct instance of the class String, and returns
this instance.

15.2.5 TrueClass
15.2.5.1 General description

The class TrueClass has only one instance true (see 6.6).
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Instances of the class TrueClass shall not be created by the method new of the class TrueClass.
Therefore, the singleton method new of the class TrueClass shall be undefined, by invoking the
method undef method (see 15.2.2.4.42) on the singleton class of the class TrueClass with a
direct instance of the class Symbol whose name is “new” as the argument.

15.2.5.2 Direct superclass

The class Object

15.2.5.3 Instance methods

15.2.5.3.1 TrueClass#&

&[ other)

Vjisibility: public

Behavior:

a] If other is a falseish object, return false.
b} Otherwise, return true.

15.2.3.3.2 TrueClass#|

other)

Vjisibility: public
Behavior: The method réturns true.

15.2.3.3.3 TrueClass#"~

~[ other)

Vistbititypubtic
Behavior:

a) If other is a falseish object, return true.

b) Otherwise, return false.

15.2.5.3.4 TrueClass#to_s
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to_s

Visibility: public

Behavior: The method creates a direct instance of the class String, the content of which

is

15.2.6

15.2.6

“true”, and returns this instance.

FalseClass

.1 General description

The class FalseClass has only one instance false (see 6.6).

Instanices of the class FalseClass shall not be created by the method new of the ¢lass Fals¢Class.
Therefore, the singleton method new of the class FalseClass shall be undéfined, by ijvoking
the me¢thod undef method (see 15.2.2.4.42) on the singleton class of the ¢lass FalseClags with

a dire

15.2.¢

t instance of the class Symbol whose name is “new” as the argument.

.2 Direct superclass

The class Object

15.2.¢

15.2.¢

.3 Instance methods

.3.1 FalseClass#&

other)

V

Behavior: The method returns false.

15.2.¢

isibility: public

.3.2 False€lass#|

othen)

A%

isibility: public

Behavior:

2)

b)

If other is a falseish object, return false.

Otherwise, return true.

15.2.6.3.3 FalseClass#"
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~( other)

Visibility: public

B

chavior:

a) If other is a falseish object, return false.

b) Otherwise, return true.

4 1 Pk Lld
Q.. ralsevulassf~Lt0.5

D_S

15.2.7

Instan
other

The n
by N.

15.2.7
The ]
15.2.7

The fq

isibility: public

ehavior: The method creates a direct instance of the class.String, the content o
“false”, and returns this instance.

Numeric
.1 General description

ces of the class Numeric represent numbers: The class Numeric is the superclass of
built-in classes which represent numbers:

.2 Direct superclass
ass Object
.3 Included modules

llowing~smodule is included in the class Numeric.

mparable

15.2.7.4 Instance methods

15.2.7.4.1 Numeric#+@

which

all the

btation “the value of the instance~IV of the class Numeric” means the number repr¢sented

+@

Visibility: public

Behavior: The method returns the receiver.
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15.2.7.4.2 Numeric#—-@Q

-0

Visibility: public
Behavior:

a) Invoke the method coerce on the receiver with an instance of the class Integer whose
value is 0 as the only argument. Let V be the resulting value.

1) If V is an instance of the class Array which contains two elements, let ¥| and S
be the first and the second element of V respectively.

i) Invoke the method - on F with S as the only argument,

ii) Return the resulting value.
2)  Otherwise, raise a direct instance of the class TypeErtor.

15.2.7.4.3 Numeric#abs

abs

Visibility: public
Behavior:

a] Invoke the method <con'the receiver with an instance of the class Integer whosg value
is 0 as an argument,

b} If this invocation results in a trueish object, invoke the method -@ on the receiyer and
return the\resulting value.

c] Otherwise, return the receiver.

15.2.7.4.4 Numeric#coerce

coerce ( other)

Visibility: public
Behavior:

a) If the class of the receiver and the class of other are the same class, let X and Y be
other and the receiver, respectively.
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b) Otherwise, let X and Y be instances of the class Float which are converted from other
and the receiver, respectively. other and the receiver are converted as follows:

1) Let O be other or the receiver.
2) If O is an instance of the class Float, let F' be O.

3) Otherwise:

i)  If an invocation of the method respond_to? on O with a direct instance of
the class Symbol whose name is to_f as the argument results in a falseish
object, raise a direct instance of the class TypeError.

ii) Invoke the method to_f on O with no arguments, and let F' be the'rgsulting
value.

iii) If F is not an instance of the class Float, raise a direct @nstance of tlfe class
TypeError.

4) If the value of F' is NaN, the behavior is unspecified:

5) The converted value of O is F.

c] Create a direct instance of the class Array whieh consists of two elements: thelfirst is
X the second is Y.

d) Return the instance of the class Array.
15.2.8 Integer
15.2.8.1 General description

Instanices of the class IntegerTepresent integers. The ranges of these integers are unbounded.
However the actual values\computable depend on resource limitations, and the behaviof when
the regource limits are ‘exceeded is implementation-defined.

Instances of the/elass Integer shall not be created by the method new of the class Integer.
Therefore, thé singleton method new of the class Integer shall be undefined, by invoking the
method updef method (see 15.2.2.4.42) on the singleton class of the class Integer with g direct
instanpe‘df the class Symbol whose name is “new” as the argument.

Subclasses of the class Integer may be defined as built-in classes. In this case:

e  The class Integer shall not have its direct instances. Instead of a direct instance of the
class Integer, a direct instance of a subclass of the class Integer shall be created.

e Instance methods of the class Integer need not be defined in the class Integer itself if the
instance methods are defined in all subclasses of the class Integer.

e For each subclass of the class Integer, the ranges of the values of its instances may be
bounded.

©ISO/IEC 2012 — All rights reserved 159


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

15.2.8.2 Direct superclass
The class Numeric
15.2.8.3 Instance methods

15.2.8.3.1 Integer#<=>

<=>( other)

Vicihi]ii-y- pn‘hlin

Behavior:
a] If other is an instance of the class Integer:

1) If the value of the receiver is larger than the value of othler, return an insthnce of
the class Integer whose value is 1.

2) If the values of the receiver and other are the same’integer, return an insthnce of
the class Integer whose value is 0.

3) If the value of the receiver is smaller than*the value of other, return an istance
of the class Integer whose value is, —%

b) Otherwise, invoke the method coerce.on other with the receiver as the only arglhiment.
Let V be the resulting value.

1) If V is an instance ofutlie class Array which contains two elements, let F| and S
be the first and thesecond element of V' respectively.

i) Invoke the method <=> on F with S as the only argument.

ii) If this’invocation does not result in an instance of the class Integgr, the
behavior is unspecified.

i) Otherwise, return the value of this invocation.

2)  Otherwise, return nil.

15.2.8.3.2 Integer#==

==( other)

Visibility: public
Behavior:

a) If other is an instance of the class Integer:
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1) If the values of the receiver and other are the same integer, return true.

2)  Otherwise, return false.

b) Otherwise, invoke the method == on other with the receiver as the argument. Return

the resulting value of this invocation.

15.2.8.3.3 Integer#+

+( other)

Vjisibility: public
Behavior:

a] If other is an instance of the class Integer, return an instance)ef the class I
whose value is the sum of the values of the receiver and othert.

b} If other is an instance of the class Float, let R be, the value of the receive
floating-point number.

Return a direct instance of the class Float whose value is the sum of R and th
of other.

c¢] Otherwise, invoke the method coerce on vther with the receiver as the only arg
Let V be the resulting value.

1) If V is an instance of the\elass Array which contains two elements, let F]
be the first and the second element of V respectively.

i) Invoke the method + on F' with S as the only argument.

ii) Returitthie resulting value.
2)  Otherivise, raise a direct instance of the class TypeError.

15.2.8.3.4 Integer#—

Lteger

I as a

b value

nment.

and S

- ( other)

Visibility: public

Behavior:

a) If other is an instance of the class Integer, return an instance of the class Integer
whose value is the result of subtracting the value of other from the value of the receiver.

b) If other is an instance of the class Float, let R be the value of the receiver as a

floating-point number.
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Return a direct instance of the class Float whose value is the result of subtracting the
value of other from R.

c¢) Otherwise, invoke the method coerce on other with the receiver as the only argument.
Let V be the resulting value.

1)

If V is an instance of the class Array which contains two elements, let F' and S
be the first and the second element of V respectively.

i) Invoke the method - on F with S as the only argument.

ii) Return the resulting value.

2)  Otherwise, raise a direct instance of the class TypeError.
15.2.8.3.5 Integer#*
* [ other)

Behavior:

1)

Vjisibility: public

a] If other is an instance of the class Integer, return an instance of the class Integer
whose value is the result of multiplicatién of the values of the receiver and othgr.

b} If other is an instance of the.@ass Float, let R be the value of the receivgr as a
floating-point number.

Return a direct instancé of the class Float whose value is the result of multiplication
of R and the value of_bther.

c¢] Otherwise, invoke the method coerce on other with the receiver as the only arglhiment.
Let V be theresulting value.

IfYW is an instance of the class Array which contains two elements, let F] and S
be the first and the second element of V respectively.

T—Invoke the method o - with S oS tie oty arguImertt:

ii) Return the resulting value.

2)  Otherwise, raise a direct instance of the class TypeError.
15.2.8.3.6 Integer#/
/ Cother)
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Visibility: public
Behavior:

a) If other is an instance of the class Integer:

1) If the value of other is 0, raise a direct instance of the class ZeroDivisionError.

2)  Otherwise, let n be the value of the receiver divided by the value of other. Return
an instance of the class Integer whose value is the largest integer smaller than or
equal to n.

NOTE The behavior is the same even if the receiver has a negative value. Forekample,
-5 / 2 returns -3.

b) Otherwise, invoke the method coerce on other with the receiver as the'enly arghiment.
Let V be the resulting value.

1) If V is an instance of the class Array which contains €wo”elements, let F| and S
be the first and the second element of V respectively:

i) Invoke the method / on F with S as the euly argument.

ii) Return the resulting value.
2)  Otherwise, raise a direct instance of ‘the class TypeError.

15.2.8.3.7 Integer#%

%[ other)

Vjisibility: public
Behavior:

a] If other'is an instance of the class Integer:

1) If the value of other is 0, raise a direct instance of the class ZeroDivisionlError.

2) Otherwise, let  and y be the values of the receiver and other.

i) Let ¢ be the largest integer smaller than or equal to z divided by .
ii) Let mbex —t x y.
iii) Return an instance of the class Integer whose value is m.

b) Otherwise, invoke the method coerce on other with the receiver as the only argument.
Let V be the resulting value.
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1) If V is an instance of the class Array which contains two elements, let F' and S
be the first and the second element of V respectively.
i) Invoke the method % on F with S as the only argument.
ii) Return the resulting value.
2)  Otherwise, raise a direct instance of the class TypeError.
15.2.8.3.8 Integer#"~

Visibility: public

Behavior: The method returns an instance of the class Integer whose two’s complement

rgpresentation is the one’s complement of the two’s complement representation of [the re-

cgiver.
15.2.8.3.9 Integer#&

&( other)

Vjisibility: public

Behavior:

a] If other is not an instaneeof the class Integer, the behavior is unspecified.

b) Otherwise, return an instance of the class Integer whose two’s complement represen-
tation is the bitise AND of the two’s complement representations of the receiyer and
other.

15.2.8.3.10 Integer+#|

| Lother)

Visibility: public

Behavior:

a) If other is not an instance of the class Integer, the behavior is unspecified.

b) Otherwise, return an instance of the class Integer whose two’s complement repre-
sentation is the bitwise inclusive OR of the two’s complement representations of the

164
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15.2.8.3.11 Integer#"

~(

other)

Visibility: public

Behavior:

2)

If other is not an instance of the class Integer, the behavior is unspecified.

b

15.2.8

Otherwise, TeturT 2T IMStarce of tie Class ItegeT WII0SC tWO S COIPICIITIT
sentation is the bitwise exclusive OR of the two’s complement representations
receiver and other.

3.12 Integer#<<

repre-
of the

N

< ( other)

V

15.2.8

isibility: public
ehavior:
If other is not an instance of the class Integer, the behavior is unspecified.

Otherwise, let z and y be the valies of the receiver and other.

or equal to = x 2Y.

.3.13 Integer#>>

Return an instance of the class Integer whose value is the largest integer small¢r than

\4

> (other)

V

isibility: public

chiavior:

a) If other is not an instance of the class Integer, the behavior is unspecified.

b) Otherwise, let z and y be the values of the receiver and other.

c)

or equal to z x 27Y.

15.2.8.3.14 Integer#ceil
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ceil

Visibility: public
Behavior: The method returns the receiver.

15.2.8.3.15 Integer#downto

downto ( num, &block)

Visibility: public
Behavior:

a] If num is not an instance of the class Integer, or block is net given, the behavior is
unspecified.

b) Let ¢ be the value of the receiver.
c] If 7 is smaller than the value of num, return thelreceiver.
d) Call block with an instance of the class Integer whose value is 1.

e] Decrement i by 1 and continue processing from Step c).

15.2.8.3.16 Integer#teql?

(0

17 C other)

Visibility: publig
Behavior:

a] If ether is not an instance of the class Integer, return false.

b) \Otherwise. invoke the method == on other with the receiver as the argument.

¢) If this invocation results in a trueish object, return true. Otherwise, return false.

15.2.8.3.17 Integer#floor

floor

Visibility: public
Behavior: The method returns the receiver.
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15.2.8.3.18 Integer#hash

hash

Visibility: public

Behavior: The method returns an implementation-defined instance of the class Integer,
which satisfies the following condition:

a) Let I; and I be instances of the class Integer.

b} Let H; and Hs be the resulting values of invocations of the method hash on./i/pnd Is,
respectively.

c] The values of H; and Hs shall be the same integer, if the values of [y and Iy fre the
same integer.

15.2.8.3.19 Integer#next

next

Vjisibility: public

Behavior: The method returns an instancé’of the class Integer, whose value is the value
of the receiver plus 1.

15.2.8.3.20 Integer#round

round

Vjisibility: public
Behavior:3The method returns the receiver.

15.2.8.3:21 Integer#succ

succ

Visibility: public
Behavior: Same as the method next (see 15.2.8.3.19).

15.2.8.3.22 Integer#times
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times ( &block)

Visibility: public

Behavior:

a) If block is not given, the behavior is unspecified.

b) Let i be 0.
¢ —Hodsbareer thanor equaltothewadne of the vocobver vopen the rocoivar
d) Call block with an instance of the class Integer whose value is ¢ as an arguime
e] Increment i by 1 and continue processing from Step c).
15.2.8.3.23 Integer#to_f

p_f

V

15.2.8

isibility: public

ehavior: The method returns a direct instance of the class Float whose valug
lue of the receiver as a floating-point number.

.3.24 Integer#to_i

is the

D_1i

V

15.2.8

isibility: public
chavior: The'wethod returns the receiver.

.3.25 (Imteger#to_s

Visibility: public

Behavior: The method returns a direct instance of the class String whose content satisfy
the following conditions:

168

“on

If the value of the receiver is negative, the first character is the character

The sequence R of the rest of characters represents the magnitude M of the value of
the receiver in base 10. If M is 0, R is a single “0”. Otherwise, the first character of

R is not “0”.
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EXAMPLE 1 123.to_s returns "123".

EXAMPLE 2 -123.to_s returns "-123".

15.2.8.3.26 Integer#truncate

truncate

Visibility: public

Behavior: The method returns the receiver.

15.2.8.3.27 Integer# upto

upto ( num, &block)

Vjisibility: public
Behavior:

al If num is not an instance of the class Integerjor block is not given, the behgvior is
unspecified.

b) Let ¢ be the value of the receiver.
c] If 7 is larger than the value of numy return the receiver.
d) Call block with an instance of the class Integer whose value is .

e] Increment i by 1 and-€entinue processing from Step c).

15.2.9 Float

15.2.9.1 General description

Instanjces of the)class Float represent floating-point numbers.
The preéision of the value of an instance of the class Float is implementation-defined; h¢wever,

if the TmdeTtyimE SyStenT of @ COMTOTTIIIE Processor SUpports ¢ 60559, the Tepresemtation of
an instance of the class Float shall be the 64-bit double format as specified in IEC 60559, 3.2.2.

When an arithmetic operation involving floating-point numbers results in a value which cannot
be represented exactly as an instance of the class Float, the result is rounded to the nearest
representable value. If the two nearest representable values are equally near, which is chosen is
implementation-defined.

If the underlying system of a conforming processor supports IEC 60559:

e If an arithmetic operation involving floating-point numbers results in NaN while invoking
a method of the class Float, the behavior of the method is unspecified.
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Instances of the class Float shall not be created by the method new of the class Float. There-
fore, the singleton method new of the class Float shall be undefined, by invoking the method
undef method (see 15.2.2.4.42) on the singleton class of the class Float with a direct instance
of the class Symbol whose name is “new” as the argument.

15.2.9.2 Direct superclass

The class Numeric

15.2.9.3 Instance methods

15.2.9.3.1 Float#<=>

A

> (other)

Vjisibility: public
Behavior:
a] If other is an instance of the class Integer or the class-Float:

1) Let a be the value of the receiver. If otherds an instance of the class Flqat, let
b be the value of other. Otherwise, let 4/b€ the value of other as a floating-point
number.

2) If a conforming processor suppoits IEC 60559, and if a or b is NaN, then|return
an implementation-defined value.

3) If a > b, return an instance of the class Integer whose value is 1.
4) If a = b, return aninstance of the class Integer whose value is 0.

5) If a < b, retirn an instance of the class Integer whose value is —1.

b) Otherwisey invoke the method coerce on other with the receiver as the only arglhiment.

Let V be‘the resulting value.

1y Nf Vois an instance of the class Array which contains two elements, let F| and S
be the first and the second element of V respectively.

i) Invoke the method <=> on F with S as the only argument.

ii) If this invocation does not result in an instance of the class Integer, the
behavior is unspecified.

iii) Otherwise, return the value of this invocation.

2)  Otherwise, return nil.

15.2.9.3.2 Float#==
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==( other)

Visibility: public

Behavior:

a)

If other is an instance of the class Float:

1) If a conforming processor supports IEC 60559, and if the value of the receiver is

NaN, then return false.

2) If the values of the receiver and other are the same number, return true.

3) Otherwise, return false.

b) If other is an instance of the class Integer:

1) If the values of the receiver and other are the mathenidatically the same,|return
true.

2)  Otherwise, return false.

c¢] Otherwise, invoke the method == on other with the receiver as the argument and|return
the resulting value of this invocation.

15.2.9.3.3 Float#+
+[ other)

V

isibility: public

ehavior:

If otheryis an instance of the class Float, return a direct instance of the class
whoge yalue is the sum of the values of the receiver and other.

I other is an instance of the class Integer, let R be the value of other as a fl

Float

bating-

s 1
PUILLIL ITUIIIDCT .

Return a direct instance of the class Float whose value is the sum of R and the value

of the receiver.

Otherwise, invoke the method coerce on other with the receiver as the only argument.

Let V be the resulting value.

1) If V is an instance of the class Array which contains two elements, let F' and S

be the first and the second element of V respectively.

i) Invoke the method + on F with S as the only argument.
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ii) Return the resulting value.
2)  Otherwise, raise a direct instance of the class TypeError.

15.2.9.3.4 Float#—

-( other)

Visibility: public

1 .
CliaviuUl.

a] If other is an instance of the class Float, return a direct instance of the‘class| Float
whose value is the result of subtracting the value of other from the valu€'of the r¢ceiver.

b) If other is an instance of the class Integer, let R be the value ©f-other as a flpating-
point number.

Return a direct instance of the class Float whose value\is the result of subtradting R
from the value of the receiver.

c¢] Otherwise, invoke the method coerce on othepwith the receiver as the only arghiment.
Let V be the resulting value.

1) If V is an instance of the class Apray which contains two elements, let F| and S
be the first and the second element of V' respectively.

i) Invoke the method --on F' with S as the only argument.

ii) Return the resulting value.
2)  Otherwise, raise a direct instance of the class TypeError.

15.2.9.3.5 Float#*

*

other)

fsibitityTpubiic
Behavior:

a) If other is an instance of the class Float, return a direct instance of the class Float
whose value is the result of multiplication of the values of the receiver and other.

b) If other is an instance of the class Integer, let R be the value of other as a floating-
point number.

Return a direct instance of the class Float whose value is the result of multiplication
of R and the value of the receiver.
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¢) Otherwise, invoke the method coerce on other with the receiver as the only argument.
Let V be the resulting value.

1) If V is an instance of the class Array which contains two elements, let F' and S
be the first and the second element of V respectively.

i) Invoke the method * on F' with S as the only argument.

ii) Return the resulting value.

2)  Otherwise, raise a direct instance of the class TypeError.

15.2.9.3.6 Float#/

/[ other)

Visibility: public
Behavior:

a] If other is an instance of the class Float, returiy a direct instance of the class| Float
whose value is the value of the receiver divided\by the value of other.

b) 1If other is an instance of the class Integer, let R be the value of other as a flpating-
point number.

Return a direct instance of thelwlass Float whose value is the value of the rfeceiver
divided by R.

c¢] Otherwise, invoke theqdethod coerce on other with the receiver as the only arglhiment.
Let V be the resulting value.

1) If V is ah_instance of the class Array which contains two elements, let F| and S
be the first and the second element of V respectively.

i) Invoke the method / on F' with S as the only argument.

ii) Return the resulting value.

2)  Otherwise, raise a direct instance of the class TypeError.

15.2.9.3.7 Float#%

%Cother)

Visibility: public
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Behavior: In the following steps, binary operators 4+, —, and * represent floating-point
arithmetic operations addition, subtraction, and multiplication which are used in the in-
stance methods +, -, and * of the class Float, respectively. The operator * has a higher
precedence than the operators + and —.

a) If other is an instance of the class Integer or the class Float:
Let x be the value of the receiver.
1) If other is an instance of the class Float, let y be the value of other. If other is

an instance of the class Integer, let y be the value of other as a floating-point
number.

i) Let t be the largest integer smaller than or equal to x divided by~y:
ii) Let mbexz — tx*y.
iii) Return a direct instance of the class Float whose value-is m.

b) Otherwise, invoke the method coerce on other with the re¢eiver as the only arghiment.
Let V be the resulting value.

1) If V is an instance of the class Array whiclr contains two elements, let F| and S
be the first and the second element of Vrespectively.

i)  Invoke the method % on F' with\S as the only argument.

ii) Return the resulting valué.
2) Otherwise, raise a diregtyinstance of the class TypeError.

15.2.9.3.8 Float#ceil

ceil

Visibility:. public

Behavior: The method returns an instance of the class Integer whose value is the smallest
integer larger than or equal to the value of the receiver.

15.2.9.3.9 Float#finite?

finite?

Visibility: public
Behavior:

a) If the value of the receiver is a finite number, return true.
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b) Otherwise, return false.

15.2.9.3.10 Float#floor

floor

Visibility: public

Behavior: The method returns an instance of the class Integer whose value is the largest
integer smaller than or equal to the value of the receiver.

15.2.9.3.11 Float#infinite?

ipfinite?

Visibility: public
Behavior:

a] If the value of the receiver is the positive infinite, retutn an instance of the class Integer
whose value is 1.

b) If the value of the receiver is the negative infinite, return an instance of thie class
Integer whose value is —1.

c] Otherwise, return nil.

15.2.9.3.12 Float#round

round

Visibility: public

BehaviortThe method returns an instance of the class Integer whose value is the hearest
inftegertorthe value of the receiver. If there are two integers equally distant from thg value
of the'receiver, the one which has the larger absolute value is chosen.

15.2.9.3.13 Float#to_f

to_f

Visibility: public
Behavior: The method returns the receiver.

15.2.9.3.14 Float#to_i
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to_i

Visibility: public

Behavior: The method returns an instance of the class Integer whose value is the integer

part of the receiver.

15.2.9.3.15 Float#truncate

t-»-nv\ 3+
Fortavt

V

B

15.2.1

15.2.1

Instan
repres

An ing
instan|

the clg

The n
of the

e A

o A

A con
sentat

Chara

isibility: public
ehavior: Same as the method to_i (see 15.2.9.3.14).
0 String

0.1 General description

bnted by an instance of the class String is calledthe content of that instance.
tance of the class String which does not conbain any character is said to be emp
ce of the class String shall be empty whén it is created by Step b) of the method

ss Class.

btation “an instance of the class @bject which represents the character C” means
following;:

n instance of the class Integer whose value is the character code of C.
n instance of thesclass String whose content is the single character C.

orming prgeessor shall choose one of the above representations and use the samg
on wherever this notation is used.

rters-of an instance of the class String have their indices counted up from 0. The n

“the nj

ces of the class String represent sequences of characters. The sequence of chalracters

ty. An
new of

either

repre-

tation

thrcharacter of an instance of the class String” means the character of the instancd

whose

index is n.

15.2.10.2 Direct superclass

The class Object

15.2.10.3 Included modules

The following modules are included in the class String.

e Comparable
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15.2.10.4 Upper-case and lower-case characters

Some methods of the class String handle upper-case and lower-case characters. The correspon-

dence between upper-case and lower-case characters is given in Table 3.

Table 3 — The correspondence between upper-case and lower-case characters

upper-case characters

lower-case characters

A a
B b
C c
D d
E e
F f
G g
H h
1 i
J ]
K k
L 1
M m
N n
O 0
P P
Q q
R r
S s
T t
U u
A% v
W w
X X
Y y
7 zZ

15.2.10.5 Instance methods

15.2.10.5.1 String#<=>

<=>( other)

Visibility: public
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Behavior:

a) If other is not an instance of the class String, the behavior is unspecified.

b) Let S; and Sy be the contents of the receiver and the other respectively.

c¢) If both S; and Sy are empty, return an instance of the class Integer whose value is 0.
d) Otherwise, if S is empty, return an instance of the class Integer whose value is —1.

e) Otherwise, if Sy is empty, return an instance of the class Integer whose value is 1.

f) Let a, b be the character codes of the lirst characters of 51 and Oz respectively.
1) If a > b, return an instance of the class Integer whose value is 1.
2) If a < b, return an instance of the class Integer whose value-iss—1.

3) Otherwise, let new S; and Sz be S1 and Sy excluding their first characters, pespec-
tively. Continue processing from Step c).

15.2.10.5.2 String#==

= (other)

Visibility: public

Behavior:

a] If other is not an instancé-of the class String, the behavior is unspecified.
b) If other is an instance’of the class String:

1) If the contents of the receiver and other are the same, return true.

2) Otherwise, return false.

15.2.10.5(3," String#="

=" (regexp)

Visibility: public
Behavior:
a) If regexp is not an instance of the class Regexp, the behavior is unspecified.

b) Otherwise, invoke the method =~ on regezp with the receiver as the argument (see
15.2.15.7.7), and return the resulting value.
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15.2.10.5.4 String#+

+( other)

Visibility: public
Behavior:

a) If other is not an instance of the class String, the behavior is unspecified.

I " ral 1 1 1 " " i | - h S | L] e 1
b Ll o alld U DC LIIC COIILCIILS O UIIC TCCCIVEL alltl UIIC OUricT TCSPCCLIVELY.

c¢] Return a new direct instance of the class String the content of which isythe c¢ncate-
nation of S and O.

15.2.10.5.5 String#*

*[ num)

Visibility: public

Behavior:

a] If num is not an instance of the clas§ Integer, the behavior is unspecified.
b) Let n be the value of the num.

c] If n is smaller than 0, raige a direct instance of the class ArgumentError.
d} Otherwise, let C' be the content of the receiver.

e] Create a directinstance S of the class String the content of which is C' repdated n
times.

f)) Return)sS.

15.2.10:5.6 String#|]

[1 (*args)

Visibility: public
Behavior:
a) If the length of args is 0 or larger than 2, raise a direct instance of the class ArgumentError.

b) Let P be the first element of args. Let n be the length of the receiver.
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c¢) If P is an instance of the class Integer, let b be the value of P.
1) If the length of args is 1:
i) If b is smaller than 0, increment b by n. If b is still smaller than 0, return nil.
ii) If b > n, return nil.

iii) Create an instance of the class Object which represents the bth character of
the receiver and return this instance.

2) If the length of args is 2:

i) If the last element of args is an instance of the class Integer, et [|be the
value of the instance. Otherwise, the behavior is unspecified.

ii) If [ is smaller than 0, or b is larger than n, return nil.
iii) If b is smaller than 0, increment b by n. If b is still\émaller than 0, retfirn nil.
iv) If b + [ is larger than n, let [ be n — b.

v) If [ is smaller than or equal to 0, creatén empty direct instance of tle class
String and return the instance.

vi) Otherwise, create a direct instance of the class String whose content fis the /

characters of the receiver, from the bth index, preserving their order. Return
the instance.

d) If P is an instance of the class Regexp:

1) If the length of args’is 1, let i be 0.

2) If the lengthof args is 2, and the last element of args is an instance of tle class
Integer; let i be the value of the instance. Otherwise, the behavior is unsppcified.

3) Test-if the pattern of P matches the content of the receiver. (see 15.2.13.4 and
15/2.15.5). Let M be the result of the matching process.

4y If M is nil, return nil.

5) If 4 is larger than the length of the match result attribute of M, return nil.

6) If ¢ is smaller than 0, increment 7 by the length of the match result attribute of
M. If 4 is still smaller than or equal to 0, return nil.

7) Let m be the ith element of the match result attribute of M. Create a direct
instance of the class String whose content is the substring of m and return the

instance.

e) If P is an instance of the class String:
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3)

ISO/IEC 30170:2012(E)
If the length of args is 2, the behavior is unspecified.

If the receiver includes the content of P as a substring, create a direct instance
of the class String whose content is equal to the content of P and return the
instance.

Otherwise, return nil.

Otherwise, the behavior is unspecified.

15.2.10.5.7 String# capitalize

capitalize

Vjisibility: public

15.2.1

Behavior: The method returns a new direct instance of the clags-String which cntains
all the characters of the receiver, except:

If the first character of the receiver is a lower-case character, the first charactel of the

resulting instance is the corresponding upper-cage character.

If the ith character of the receiver (wheresi S 0) is an upper case character, the ith

character of the resulting instance is the:eorresponding lower-case character.

0.5.8 String#capitalize!

capitalize!

Behavior:

Vjisibility: public

Let s-be the content of the instance of the class String returned when the nethod

capitalize is invoked on the receiver.

H the content of the receiver and s are the same. return nil. Otherwise, change the

content of the receiver to s, and return the receiver.

15.2.10.5.9 String#chomp

chomp ( rs="\n")

Visibility: public

Behavior:
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a) If rs is nil, return a new direct instance of the class String whose content is the same
as the receiver.

b) If the receiver is empty, return a new empty direct instance of the class String.
¢) If rs is not an instance of the class String, the behavior is unspecified.

d) Otherwise, return a new direct instance of the class String whose content is the same
as the receiver, except the following characters:

1) If rs consists of only one character 0x0a, the line-terminator on the end, if any, is
excluded.

2) If rs is empty, a sequence of line-terminators on the end, if any, is exeluded.

3) Otherwise, if the receiver ends with the content of rs, this sequeneé of characters
at the end of the receiver is excluded.

15.2.10.5.10 String#chomp!

chomp! ( rs="\n")

Vjisibility: public
Behavior:

a] Let s be the content of the instance of the class String returned when the pethod
chomp is invoked on the receiver with rs as the argument.

b) If the content of the receiver and s are the same, return nil. Otherwise, change the
content of the receiveryto s, and return the receiver.

15.2.10.5.11 String#chop

chop

Vjisibility: public

Behavior:

a) If the receiver is empty, return a new empty direct instance of the class String.
b) Otherwise, create a new direct instance of the class String whose content is the receiver

without the last character and return this instance. If the last character is Ox0a, and
the character just before the 0x0a is 0x0d, the 0x0d is also dropped.

15.2.10.5.12 String#-chop!
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chop!

Visibility: public
Behavior:

a) Let s be the content of the instance of the class String returned when the method
chop is invoked on the receiver.

b) If the content of the receiver and s are the same, return nil. Otherwise, change the
content of the receiver to s, and return the receiver.

15.2.10.5.13 String#downcase

dewncase

Vjisibility: public
Behavior: The method returns a new direct instance ©f ‘the class String which c¢ntains

all the characters of the receiver, with the upper-casé characters replaced with thg corre-
sponding lower-case characters.

15.2.10.5.14 String#downcase!

downcase!

Visibility: public
Behavior:

a] Let s be the-content of the instance of the class String returned when the 1hethod
downcase\is invoked on the receiver.

b) If-thé content of the receiver and s are the same, return nil. Otherwise, change the
eontent of the receiver to s, and return the receiver.

15.2.10.5.15 String#each_line

each_line(&block)

Visibility: public
Behavior: Let s be the content of the receiver. Let ¢ be the first character of s.

a) If block is not given, the behavior is unspecified.
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15.2.1

b)

Find the first 0x0a in s from c. If there is such a 0x0a:

)

2)

3)

4)

Let d be that 0x0a.

Create a direct instance S of the class String whose content is a sequence of
characters from ¢ to d.

Call block with § as the argument.

If d is the last character of s, return the receiver. Otherwise, let new ¢ be the
character just after d and continue processing from Step b).

If there is not such a 0x0a, create a direct instance of the class String whose cojtent is

a sequence of characters from c to the last character of s. Call block with this 1
as the argument.

Return the receiver.

0.5.16 String#empty?

stance

empty?

15.2.1

V

Behavior:

isibility: public

If the receiver is empty, return. true.

Otherwise, return false.

0.5.17 String#eql?

®

17 ( other)

Blehavior:

Visibility? public

2)

b)

If other is an instance of the class String:

)

2)

If the contents of the receiver and other are the same, return true.

Otherwise, return false.

If other is not an instance of the class String, return false.

15.2.10.5.18 String#gsub

184
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gsub ( *args, &block)

Visibility: public
Behavior:

a) If the length of args is 0 or larger than 2, or the length of args is 1 and block is not
given, raise a direct instance of the class ArgumentError.

b) Let P be the first element of args. If P is not an instance of the class Regexp, or the
length of args is 2 and the last element of args is not an instance of the clasg\Jtring,
the behavior is unspecified.

c] Let S be the content of the receiver, and let [ be the length of S.
d) Let L be an empty list and let n be an integer 0.

e] Test if the pattern of P matches S from the index n (see-15+2.15.4 and 15.2.15.p). Let
M be the result of the matching process.

f) If M is nil, append to L the substring of S beginning at the nth character up|to the
last character of S.

g] Otherwise:
1) If the length of args is 1:

i)  Call block with a newdirect instance of the class String whose conten} is the
matched substring~of M as the argument.

ii) Let V be the resulting value of this call. If V is not an instance of tije class
String,\the behavior is unspecified.

2) Let pre“be the pre-match (see 15.2.16.1) of M. Append to L the substring of pre
beginning at the nth character up to the last character of pre, unless n if larger
than the index of the last character of pre.

3)~ If the length of args is 1, append the content of V' to L. If the length of args is 2,

onnaand tao T +ho contant of +1h 0 1aoct Alaoont of o000
aGppPeRa—+o——te—Cohreht —rHeTaS eSS e OG5

4) Let post be the post-match (see 15.2.16.1) of M. Let ¢ be the index of the first
character of post within S.

i) If 7 is equal to n, i.e. if P matched an empty string:

I) Append to L a new direct instance of the class String whose content is
the ith character of S.

II) Increment n by 1.
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ii) Otherwise, let new n be i.
5) 1If n <, continue processing from Step e).

h) Create a direct instance of the class String whose content is the concatenation of all
the elements of L, and return the instance.

15.2.10.5.19 String#gsub!

gsub! ( xargs, &block)

Visibility: public
Behavior:

al] Let s be the content of the instance of the class String returned when the mpethod
gsub is invoked on the receiver with the same arguments.

b} If the content of the receiver and s are the same, retutn nil. Otherwise, change the
content of the receiver to s, and return the receiver.

15.2.10.5.20 String#hash

hésh

Visibility: public

Behavior: The method retutiis an implementation-defined instance of the class Integer
which satisfies the following*condition:

a] Let S; and Sybetwo distinct instances of the class String.

b} Let Hy and“Hs be the resulting values of the invocations of the method hash on|S; and
Sa regpéctively.

c] AES; and Sy have the same content, the values of H; and Hs shall be the same ilnteger.

15.2.10.5.21 String#include?

include?( 0bj)

Visibility: public
Behavior:

a) If obj is an instance of the class Integer:
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If the receiver includes the character whose character code is the value of 0bj, return
true. Otherwise, return false.

b) If obj is an instance of the class String:

If there exists a substring of the receiver whose sequence of characters is the same as
the content of 0bj, return true. Otherwise, return false.

¢) Otherwise, the behavior is unspecified.

15.2.10.5.22 String#index

|
iJldex ( substring, offset=0)

Vjisibility: public

Behavior:

a] If substring is not an instance of the class String, the behavior is unspecified.
b) Let R and S be the contents of the receiver and substring, respectively.

c] If offset is not an instance of the class Integery'the behavior is unspecified.

d} Let n be the value of offset.

e] If n is larger than or equal to 0, let, O be n.

f) Otherwise, let O be [ + n, where [ is the length of S.

g] If O is smaller than 0, xeturn nil.

h) If S appears as a.substring of R at one or more positions whose index is larggr than
or equal to Ogteturn an instance of the class Integer whose value is the indey of the
first such pdsition.

i)] Othepwise, return nil.

15.2.10.5.28 String#initialize

initialize( str="")

Visibility: private
Behavior:
a) If str is not an instance of the class String, the behavior is unspecified.

b) Otherwise, initialize the content of the receiver to the same sequence of characters as
the content of str.
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¢) Return an implementation-defined value.

15.2.10.5.24 String#initialize_copy

initialize_copy( original)

Visibility: private

Behavior:

a] If original is not an instance of the class String, the behavior is unspecified,

b) If original is an instance of the class String, change the content of the fdceiver| to the

content of original.

c] Return an implementation-defined value.

15.2.10.5.25 String#intern

ihtern

Vjisibility: public
Behavior:

a] If the length of the receiver is.0; or if the receiver contains 0x00, then the behavior is
unspecified.

b) Otherwise, return a direct instance of the class Symbol whose name is the content of
the receiver.

15.2.10.5.26 Stringitlength

length

1s1bility: public

Behavior: The method returns an instance of the class Integer whose value is the number
of characters of the content of the receiver.

15.2.10.5.27 String#match

match( regexp)

Visibility: public
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Behavior:
a) If regexp is an instance of the class Regexp, let R be regexp.
b) Otherwise, if regexp is an instance of the class String, create a direct instance of
the class Regexp by invoking the method new on the class Regexp with regexp as the
argument. Let R be the instance of the class Regexp.

¢) Otherwise, the behavior is unspecified.

d) Invoke the method match on R with the receiver as the argument.

e] Return the resulting value of the invocation.

15.2.10.5.28 String#replace

reéplace( other)

Vjisibility: public
Behavior: Same as the method initialize_copy (see15.2.10.5.24).

15.2.10.5.29 String#reverse

reverse

Visibility: public

Behavior: The method returns a new direct instance of the class String which c¢ntains
all the characters of the content of the receiver in the reverse order.

15.2.10.5.30 String#reverse!

reversel

V icihﬂify' pnh]ir‘

Behavior:

a) Change the content of the receiver to the content of the resulting instance of the class
String when the method reverse is invoked on the receiver.

b) Return the receiver.

15.2.10.5.31 String#rindex
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rindex ( substring, offset=nil)

Visibility: public
Behavior:

a) If substring is not an instance of the class String, the behavior is unspecified.

b) Let R and S be the contents of the receiver and substring, respectively.

c] It offset is given:

2) Let n be the value of offset.
3) If n is larger than or equal to 0, let O be n.
4)  Otherwise, let O be | + n, where [ is the length af-S-

5) If O is smaller than 0, return nil.

d} Otherwise, let O be 0.
e] If S appears as a substring of R at oa&or more positions whose index is smallg
or equal to O, return an instance of the class Integer whose value is the index

last such position.

f) Otherwise, return nil.

15.2.10.5.32 String#scan

1) If offset is not an instance of the class Integer, the behavior is unspecifieql.

br than
of the

stan( reg, &block)

190

Visibility: public

Blehavior:

a) If reg is not an instance of the class Regexp, the behavior is unspecified.
b) If block is not given, create an empty direct instance A of the class Array.
c¢) Let S be the content of the receiver, and let [ be the length of S.

d) Let n be an integer 0.

e) Test if the pattern of reg matches S from the index n (see 15.2.15.4 and 15.2.15.5). Let

M be the result of the matching process.
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f) If M is not nil:
1) Let L be the match result attribute of M.

2) If the length of L is 1, create a direct instance V' of the class String whose content
is the matched substring of M.

3) If the length of L is larger than 1:

i)  Create an empty direct instance V of the class Array.

ii) Except for the first element, for each element e of L, in the same order in the
list, append to V a new direct instance of the class String whose content is
the substring of e.

4) 1If block is given, call block with V as the argument. Otherwise,”append V|to A.

5) Let post be the post-match of M. Let i be the index of the first character |of post
within S.

i) If i and n are the same, i.e. if reg matches tli€empty string, increment n by
1.

ii) Otherwise, let new n be 4.
6) If n <, continue processing from Step e).
g| If block is given, return the receivér. Otherwise, return A.

15.2.10.5.33 String#size

Slze

Visibility: publie
Behavior:)Same as the method length (see 15.2.10.5.26).

15.2.10¢5.34 String#slice

slice(*args)

Visibility: public
Behavior: Same as the method [] (see 15.2.10.5.6).

15.2.10.5.35 String#split
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split(sep)

Visibility: public
Behavior:

a) If sep is not an instance of the class Regexp, the behavior is unspecified.

b) Create an empty direct instance A of the class Array.

c] Let S be the content of the receiver, and let [ be the length of S.
d) Let both sp and bp be 0, and let was-empty be false.

e] Test if the pattern of sep matches S from the index sp (see 15.2:15:4 and 15.2.15.5).
Let M be the result of the matching process.

f) If M is nil, append to A a new direct instance of the class.String whose conten} is the
substring of S beginning at the spth character up to the-ast character of S.

g] Otherwise:
1) If the matched substring of M is an empty string:

i) If was-empty is true, append$b A a new direct instance of the class $tring
whose content is the bpth\character of S.

ii) Otherwise, increment*sp by 1. If sp < [ let new was-empty be trjie and
continue processing from Step e).

2)  Otherwise, let new was-empty be false. Let pre be the pre-match of M. Append
to A a new diréct instance of the class String whose content is the subsfring of
pre begirning at the bpth character up to the last character of pre, unlegs bp is
larger, than the index of the last character of pre.

3) _Let*L be the match result attribute of M.

4)~ If the length of L is larger than 1, except for the first element, for each element e

of L 30 tho cann ondoy 10+ 0 Dot 4oln +1h o following afana.
T H e Saie-orae i thRe-st—roke e oo wWIREStePst

i) Let ¢ be the substring of e.

ii) If ¢ is not nil, append to A a new direct instance of the class String whose
content is c.

5) Let post be the post-match of M, and replace both sp and bp with the index of
the first character of post.

6) If sp > [, continue processing from Step e).
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h) If the last element of A is an instance of the class String whose content is empty,
remove the element. Repeat this step until this condition does not hold.

i)  Return A.

15.2.10.5.36 String#sub

sub ( *args, &block)

Visibility: public

Behavior:
a] If the length of args is 1 and block is given, or the length of args is 2t

1) If the first element of args is not an instance of the class Regexp, the behgvior is
unspecified.

2) Test if the pattern of the first element of args matehes the content of the receiver
(see 15.2.15.4 and 15.2.15.5). Let M be the result of the matching process

3) If M is nil, create a direct instance of the‘class String whose content is the same
as the receiver and return the instance,

4)  Otherwise:

i) If the length of args is7l, call block with a new direct instance of tHe class
String whose content‘is the matched substring of M as the argument| Let S
be the resulting valtie of this call. If S is not an instance of the class Jtring,
the behavior.igunspecified.

ii) If the length of args is 2, let S be the last element of args. If S is not an
instafice of the class String, the behavior is unspecified.

iii) .“Create a direct instance of the class String whose content is the concat¢nation
of pre-match of M, the content of S, and post-match of M, and retyrn the

instance.

15.2.10.5.37 String#sub!

sub! ( *args, &block)

Visibility: public

Behavior:
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a)

b)

Let s be the content of the instance of the class String returned when the method sub
is invoked on the receiver with the same arguments.

If the content of the receiver and s are the same, return nil. Otherwise, change the
content of the receiver to s, and return the receiver.

15.2.10.5.38 String#to_f

to_f

15.2.1

'\T

o o1 10y 1.1:
ISTOTITCY .~ PpooI1IC

ehavior:

0.5.39 String#to_i

If the receiver is empty, return a direct instance of the class Float whose valud is 0.0.

If the receiver starts with a sequence of characters which is a fleat-literal, return 4 direct
instance of the class Float whose value is the value of thefloat-literal (see 8.7.5.2).

If the receiver starts with a sequence of characters which is an unprefized-dpcimal-
integer-literal, return a direct instance of the class{Float whose value is the vplue of
the unprefized-decimal-integer-literal as a floating-point number (see 8.7.6.2).

Otherwise, return a direct instance of the ¢lass Float whose value is implemenftation-
defined.

to_1i( base=10)

194

Vjisibility: public

Behavior:

a] If base/is not an instance of the class Integer whose value is 2, 8, 10, nor 16, the
behavior is unspecified. Otherwise, let b be the value of base.

b)~ If the receiver 1s empty, return an instance ol the class Integer whose value is 0.

Let ¢ be 0. Increment ¢ by 1 while the ith character of the receiver is a whitespace
character.

“

If the ith character of the receiver is “4” or “—”, increment ¢ by 1.

If the ith character of the receiver is “0”, and any of the following conditions holds,
increment ¢ by 2:

Let ¢ be the character of the receiver whose index is 4 plus 1.
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e bis2,and cis “b” or “B”.

[IPk)

e bis 8, and cis “0” or “O”.
e bis 10, and cis “d” or “D”.

[

e bis 16, and cis “x” or “X”.

Let s be a sequence of the following characters of the receiver from the ith index:

e If bis 2, binary-digit and “_”.

15.2.1

e T b1s &, octal-digit and “_".
e If bis 10, decimal-digit and “_”.
e If bis 16, hexadecimal-digit and “_”.

If the length of s is 0, return an instance of the class Integer-whose value is 0

W

If s starts with “_”, or s contains successive “_”s, the behavior is unspecified.

W

Let n be the value of s, ignoring interleaving “”s, ‘edomputed in base b.

If the “—” occurs in Step d), return an insfance of the class Integer whose ¥
—n. Otherwise, return an instance of the.class Integer whose value is n.

0.5.40 String#to_s

alue is

D_S

V

isibility: public
ehavior:
If the refeiver is a direct instance of the class String, return the receiver.

Otherwise, create a new direct instance of the class String whose content is th)
as-the content of the receiver and return this instance.

C Salne

15.2.10.5.41 String#to_sym

to_sym

Visibility: public

Behavior: Same as the method intern (see 15.2.10.5.25).

15.2.10.5.42 String#upcase
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upcase

Visibility: public

Behavior: The method returns a new direct instance of the class String which contains
all the characters of the receiver, with all the lower-case characters replaced with the cor-

responding upper-case characters.

15.2.10.5.43 String#upcase!

upcase!

Vjisibility: public
Behavior:

a] Let s be the content of the instance of the class String)returned when the 1
upcase is invoked on the receiver.

b) If the content of the receiver and s are the sanmie, return nil. Otherwise, char
content of the receiver to s, and return the re¢eiver.

15.2.11 Symbol
15.2.11.1 General description

Instanices of the class Symbol represerit'names (see 8.7.6.6). No two instances of the class
shall represent the same name.

NOTE| Therefore, equality of instances of the class Symbol is tested by the method == of the

hethod

1ge the

bymbol

module

Kernel (see 15.3.1.3.1), which is expected to be faster than the method == of the class String (see

15.2.10.5.2).

Instanjces of the-class Symbol shall not be created by the method new of the class §
Therefore, thd singleton method new of the class Symbol shall be undefined, by invok
method undef method (see 15.2.2.4.42) on the singleton class of the class Symbol with g
instanpeef the class Symbol whose name is “new” as the argument.

ymbol.
ng the
direct

15.2.11.2 Direct superclass
The class Object
15.2.11.3 Instance methods

15.2.11.3.1 Symbol#===

=== other)
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Visibility: public

Behavior: Same as the method == of the module Kernel (see 15.3.1.3.1).

15.2.11.3.2 Symbol#id2name

id2name

Visibility: public

ehavior: The method creates a direct instance of the class String, the content of which
rgpresents the name of the receiver, and returns this instance.
15.2.11.3.3 Symbol#to_s
to_s
Vjisibility: public
Behavior: Same as the method id2name (see 15.2.11.3.2).
15.2.11.3.4 Symbol#to_sym
tp_sym
Vjisibility: public
Behavior: The method returns the receiver.
15.2.12 Array
15.2.12.1 General-description
Instanjces of the)class Array represent arrays, which are unbounded. An instance of tHe class
Array|which has no element is said to be empty. The number of elements in an instancg¢ of the
class Axzdy is called its length.

Instances of the class Array shall be empty when they are created by Step b) of the method new

of the

class Class.

Elements of an instance of the class Array have their indices counted up from 0.

Given an instance A of the class Array, operations append, prepend, and remove are defined
as follows:

append: To append an object O to A is defined as follows:

Insert O after the last element of A.
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Appending an object to A increases its length by 1.

p

repend: To prepend an object O to A is defined as follows:

Insert O to the first index of A. Original elements of A are moved toward the end of A by
one position.

P

repending an object to A increases its length by 1.

remove: To remove an element X from A is defined as follows:

a) Remove X from A.

b

R

15.2.1

The cl

15.2.1

The fq

Ehumerable

15.2.1

15.2.1

If X is not the last element of A, move the elements after X toward the head"
one position.

emoving an object from A decreases its length by 1.

2.2 Direct superclass
ass Object
2.3 Included modules

llowing module is included in the class Array.

2.4 Singleton methods

2.4.1 Array.[]

f A by

rray. [] (*xitems)

B
th

isibility:/public

ehavier: The method returns a newly created instance of the class Array which c
le‘elements of items, preserving their order.

15.2.12.5 Instance methods

15.2.12.5.1 Array#+

ntains

+( other)

198

Visibility: public

Behavior:
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a) If other is an instance of the class Array, let A be other. Otherwise, the behavior is
unspecified.

b) Create an empty direct instance R of the class Array.

¢) For each element of the receiver, in the indexing order, append the element to R. Then,
for each element of A, in the indexing order, append the element to R.

d) Return R.

15.2.12.5.2 Array#*

*[ num)

Visibility: public

Behavior:

al If num is not an instance of the class Integer, the behavior is unspecified.
b) If the value of num is smaller than 0, raise a direct instance of the class ArgumentError.
c)] If the value of num is 0, return an empty diréct instance of the class Array.

d) Otherwise, create an empty direct instange A of the class Array and repeat the following
for num times:

e Append all the elements of the receiver to A, preserving their order.
e] Return A.

15.2.12.5.3 Array#<<&

A

K (obj)

Visibility: public

Behavior: The method appends obj to the receiver and return the receiver.

15.2.12.5.4 Array#]|]

[1 (*args)

Visibility: public
Behavior:

©ISO/IEC 2012 — All rights reserved 199


https://iecnorm.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

a) Let n be the length of the receiver.
b) If the length of args is 0, raise a direct instance of the class ArgumentError.
c) If the length of args is 1:

1) If the only argument is an instance of the class Integer, let k£ be the value of the
only argument. Otherwise, the behavior is unspecified.

2) If k < 0, increment k by n. If k is still smaller than 0, return nil.

3) If £ > n, return nil.

4)  Otherwise, return the kth element of the receiver.

d) If the length of args is 2:

1) If the elements of args are instances of the class Integer, let’d and [ be the values
of the first and the last element of args, respectively. @therwise, the behgvior is
unspecified.

2) If b < 0, increment b by n. If b is still smaller than 0, return nil.

3) Ifb>mnorl<0,return nil

4) If b = n, create an empty direct instan¢e of the class Array and return this ingtance.

5) Ifl>mn — b, let new [ be n — b,

6) Create an empty direct instance A of the class Array. Append the [ elements of
the receiver to A, from Ghe bth index, preserving their order. Return A.

e] If the length of args is larger than 2, raise a direct instance of the class ArgumentError.

15.2.12.5.5 Array#{j=

i

=(*args)

Visibility: public

Behavior:
a) Let n be the length of the receiver.
b) If the length of args is smaller than 2, raise a direct instance of the class ArgumentError.
c) If the length of args is 2:
1) If the first element of args is an instance of the class Integer, let k be the value

of the element and let V' be the last element of args. Otherwise, the behavior is
unspecified.
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2) If k < 0, increment k by n. If k£ is still smaller than 0, raise a direct instance of

the class IndexError.
3) If k < n, replace the kth element of the receiver with V.

4) Otherwise, expand the length of the receiver to k + 1. The last element
receiver is V. If k¥ > n, the elements whose index is from n to &k — 1 is nil.

5) Return V.

d) If the length of args is 3, the behavior is unspecified.

2.5.6 Array#clear

of the

If the length of args is larger than 3, raise a direct instance of the class ArgumentError.

|l ear

V

15.2.1

isibility: public
ehavior: The method removes all the elements from the receiver and return the rd

2.5.7 Array#collect!

celver.

llect! (&block)

V

isibility: public
ehavior:
If block is givens

1) For eaeh element of the receiver in the indexing order, call block with the ¢
as‘the only argument and replace the element with the resulting value.

2) y"Return the receiver.

lement

b) If block is not given, the behavior is unspecified.

15.2.12.5.8 Array#concat

concat ( other)

Visibility: public

Behavior:
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a) If other is not an instance of the class Array, the behavior is unspecified.
b) Otherwise, append all the elements of other to the receiver, preserving their order.

¢) Return the receiver.

15.2.12.5.9 Array#delete_at

delete_at (index)

Vjisibititypubtic
Behavior:

a] If the index is not an instance of the class Integer, the behavior s unspecified.
b} Otherwise, let ¢ be the value of the index.

c] Let n be the length of the receiver.

d} If ¢ is smaller than 0, increment ¢ by n. If ¢ is still ‘'smaller than 0, return nil.

e] If ¢ is larger than or equal to n, return nil.

f) Otherwise, remove the ith element of the receiver, and return the removed elerhent.

15.2.12.5.10 Array#each

eqch (&block)

Visibility: public
Behavior:

a] If bleek is given:

V)  For each element of the receiver in the indexing order, call block with the dlement
as the only argument.

2)  Return the receiver.
b) If block is not given, the behavior is unspecified.

15.2.12.5.11 Array#each_index
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each_index ( &block)

Visibility: public
Behavior:

a) If block is given:

1) For each element of the receiver in the indexing order, call block with an argument,
which is an instance of the class Integer whose value is the index of the element.

2)  Return the receiver.
b) If block is not given, the behavior is unspecified.

15.2.12.5.12 Array#empty?

empty?

Vjisibility: public
Behavior:

a] If the receiver is empty, return true.

b} Otherwise, return false.

15.2.12.5.13 Array#first

Hh

L rst ( *xargs)

Visibility: public

Behavior:

a) If the length of args is 0:

1) If the receiver is empty, return nil.

2)  Otherwise, return the first element of the receiver.

b) If the length of args is 1:

1) If the only argument is not an instance of the class Integer, the behavior is

unspecified. Otherwise, let n be the value of the only argument.
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)

If n is smaller than 0, raise a direct instance of the class ArgumentError.
Otherwise, let N be the smaller of n and the length of the receiver.

Return a newly created instance of the class Array which contains the first N
elements of the receiver, preserving their order.

If the length of args is larger than 1, raise a direct instance of the class ArgumentError.

15.2.12.5.14 Array#index

iJldex( object=nil)

15.2.1

V

isibility: public
chavior:

If object is given:

1)

2)

Otherwise, the behavior\ig.unspecified.

2.5.15 Array#initialize

For each element E of the receiver in the indexihg order, take the following steps:

i) Invoke the method == on E with objeet as the argument.

ii) If the resulting value is a trueish object, return an instance of the class
Integer whose value is thegdwdex of F.

If an instance of the class Integer is not returned in Step a) 1) ii), return pil.

initialize(size=0, obj=nil, &block)

204

V

isibility: private

a)

1 .
cllavlol.

If size is not an instance of the class Integer, the behavior is unspecified. Otherwise,
let » be the value of size.

If n is smaller than 0, raise a direct instance of the class ArgumentError.

Remove all the elements from the receiver.

If n is 0, return an implementation-defined value.

If n is larger than 0:
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1) If block is given:

i) Let k be 0.

ii) Call block with an argument, which is an instance of the class Integer whose

value is k. Append the resulting value of this call to the receiver.

iii) Increase k by 1. If k is equal to n, terminate this process. Otherwise, repeat

from Step e) 1) ii).

2)  Otherwise, append 0bj to the receiver n times.

15.2.1

3) Return an implementation-defined value.

2.5.16 Array#initialize_copy

initialize_copy( original)

V

@)

15.2.1

isibility: private

ehavior:
If original is not an instance of the class Array, the behavior is unspecified.
Remove all the elements from the regeiver.
Append all the elements of originial to the receiver, preserving their order.
Return an implementation-defined value.

2.5.17 Array#join

.

bin ( sep=nily)

V

isibility: public

Behavior:

2)

If sep is neither nil nor an instance of the class String, the behavior is unspecified.

b) Create an empty direct instance S of the class String.

c)

For each element X of the receiver, in the indexing order:

1) If sep is not nil, and X is not the first element of the receiver, append the content

of sep to S.

2) If X is an instance of the class String, append the content of X to S.
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3) If X is an instance of the class Array:

i) If X is the receiver, i.e. if the receiver contains itself, append an implementation-
defined sequence of characters to S.

ii) Otherwise, append to S the content of the instance of the class String re-
turned by the invocation of the method join on X with sep as the argument.

4)  Otherwise, the behavior is unspecified.

d) Return S.

15.2.12.5.18 Array#last

[

st (*args)

Vjisibility: public

Behavior:

a] If the length of args is 0:

1) If the receiver is empty, return nil.

2) Otherwise, return the last element-of the receiver.
b) If the length of args is 1:

1) If the only argument-is not an instance of the class Integer, the behdvior is
unspecified. Otherwise, let n be the value of the only argument.

2) If n is smaller than 0, raise a direct instance of the class ArgumentError.
3) Otherwise, let N be the smaller of n and the length of the receiver.

Return a newly created instance of the class Array which contains the [last N
elements of the receiver, preserving their order.

c) If the length of args is Targer than I, raise a direct instance of the class ArgumentError.

15.2.12.5.19 Array#length

length

Visibility: public

Behavior: The method returns an instance of the class Integer whose value is the number
of elements of the receiver.
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15.2.12.5.20 Array#map!

map! (&block)

Visibility: public
Behavior: Same as the method collect! (see 15.2.12.5.7).

15.2.12.5.21 Array#pop

pyp

Vjisibility: public
Behavior:

a] If the receiver is empty, return nil.

b} Otherwise, remove the last element from the receiver*and return that element.

15.2.12.5.22 Array#push

psh( *xitems)

Visibility: public
Behavior:

a] For each elementof items, in the indexing order, append it to the receiver.

b) Return the réceiver.

15.2.12.5.23."/Array#replace

replace( other)

Visibility: public
Behavior: Same as the method initialize_copy (see 15.2.12.5.16).

15.2.12.5.24 Array#reverse
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reverse

Visibility: public

Behavior: The method returns a newly created instance of the class Array which contains
all the elements of the receiver in the reverse order.

15.2.12.5.25 Array#reverse!

Everset

V

Iq

15.2.1

isibility: public

2.5.26 Array#rindex

ehavior: The method reverses the order of the elements of the recéiver and retirn the
ceiver.

index ( object=nil)

lowing

e class

nil.

Vjisibility: public
Behavior:
a] If object is given:
1) For each element B of the receiver in the reverse indexing order, take the fo
steps:
i) Invoke)the method == on E with object as the argument.
i) I the resulting value is a trueish object, return an instance of th
Integer whose value is the index of E.
2) If an instance of the class Integer is not returned in Step a) 1) ii), return
b) Otherwise, the behavior is unspecified.

15.2.12.5.27 Array#shift

shift

Visibility: public

Behavior:

208
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a) If the receiver is empty, return nil.

b) Otherwise, remove the first element from the receiver and return that element.

15.2.12.5.28 Array#tsize

size

Visibility: public

9 19 5 100
A.LA.U.LJ}.
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15.2.12.5.29 Array#slice

]

Lice(*args)

Vjisibility: public
Behavior: Same as the method [] (see 15.2.12.5.4).

15.2.12.5.30 Array#unshift

upshift ( *items)

Visibility: public
Behavior:

a] For each element of items, in the reverse indexing order, prepend it to the recejver.
b) Return the receiver.

15.2.13 Hash

15.2.1314, General description

Instances of the class Hash represent hashes, which are sets of key/value pairs.
An instance of the class Hash which has no key/value pair is said to be empty. Instances of
the class Hash shall be empty when they are created by Step b) of the method new of the class

Class.

An instance of the class Hash cannot contain more than one key/value pair for each key. In
other words, each key of an instance of the class Hash is unique.

An instance of the class Hash has the following attribute:
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default value or proc: Either of the followings:

A default value, which is returned by the method [] when the specified key
found in the instance of the class Hash.

A default proc, which is an instance of the class Proc and used to generate the

1S not

return

value of the method [] when the specified key is not found in the instance of the class

Hash.

An instance of the class Hash shall not have both a default value and a default proc simul-
taneously.

Given

of the

o A
11

A
ol
th
111
T
If

NOTE

15.2.1

The cl

15.2.1

The fd

two keys K; and Kb, the notation “K; = Ks” means that the keys are equivalent,
following conditions hold:

n invocation of the method eql? on K; with K> as the only argument evaluat
ueish object.

bt A7 and Hs be the results of invocations of the method hashOn/K; and Kb, respe

conforming processor may define a certain range 0f integers, and when the value
H, lies outside of this range, the processor may)cenvert H; or Ho to another inst
e class Integer whose value is within the range. Let I; and Iy be each of the rqg
stances respectively.

lléwing module is included in the class Hash.

| and Hs are the instances of the class Integer which représents the same integer}.

he values of [; and I, are the same integer.

H; or Hj is not an instance of ghe class Integer, whether K7 = K> is unspecified|.
K; = K5 is not equivalentto Ky = Kj.

3.2 Direct superclass

ass Object

3.3 Included modules

i.e. all

Ps to a

Ctively.

B Of H1
hnce of
sulting

[ Enumerable

15.2.13.4 Instance methods

15.2.13.4.1 Hash#==

==( other)

Visibility: public

210
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ehavior:

If other is not an instance of the class Hash, the behavior is unspecified.

b) If all of the following conditions hold, return true:

e  The receiver and other have the same number of key/value pairs.

e For each key/value pair P in the receiver, other has a corresponding key/value
pair ¢ which satisfies the following conditions:

—  The kev of P = the kev of Q.

15.2.1

— An invocation of the method == on the value of P with the value~of @ as an
argument results in a trueish object.

Otherwise, return false.

3.4.2 Hash#]]

(key)

V

15.2.1

isibility: public
ehavior:
If the receiver has a key/value pair P where key = the key of P, return the valye of P.

Otherwise, invoke the method default on the receiver with key as the argumgnt and
return the resulting value.

3.4.3 Hash#([|=

=( key, valuwe)

V

isibility: public

B

a)

ehavior:

If the receiver has a key/value pair P where key = the key of P, replace the value of P
with value.

b) Otherwise:

1) If key is a direct instance of the class String, create a copy of key, i.e. create a
direct instance K of the class String whose content is the same as the key.

2) If key is not an instance of the class String, let K be key.
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)

3) If key is an instance of a subclass of the class String, whether to create a copy or

not is implementation-defined.

4) Store a pair of K and value into the receiver.

Return wvalue.

15.2.13.4.4 Hash#clear

cl

ear

Visibility: public

Behavior:

b

15.2.13.4.5 Hash#default

Remove all the key/value pairs from the receiver.

Return the receiver.

de

fault(*args)

Vjisibility: public

Behavior:

a] If the length of args is larger than 1, raise a direct instance of the class ArgumenyError.
b} If the receiver hag the default value, return the value.

c)] If the receiveryhas the default proc:

1) H-the length of args is 0, return nil.

2).) If the length of args is 1, invoke the method call on the default proc|of the
receiver with two arguments. the receiver and the only element of args. Return
the resulting value of this invocation.

d) Otherwise, return nil.

15.2.13.4.6 Hash#default=

default=( value)

Visibility: public

212
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Behavior:

a) If the receiver has the default proc, remove the default proc.
b) Set the default value of the receiver to value.

¢) Return value.

15.2.13.4.7 Hash#default_proc

12(E)

default_proc

Visibility: public
Behavior:
a] If the receiver has the default proc, return the default proc.

b} Otherwise, return nil.

15.2.13.4.8 Hash#delete

d¢lete( key, &block)

Visibility: public
Behavior:

a] If the receiver has a(key/value pair P where key = the key of P, remove P fr
receiver and retusn the value of P.

b) Otherwise:

1) H-block is given, call block with key as the argument. Return the resultin
of this call.

bm the

r value

) Qtherwisereturn nil

15.2.13.4.9 Hash#each

each(&block)

Visibility: public

Behavior:
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a)

order:

1) Create a direct instance of the class Array which contains two elements, t
and the value of the pair.

2) Call block with the instance as an argument.

Return the receiver.

b) If block is not given, the behavior is unspecified.

15.2.

If block is given, for each key/value pair of the receiver in an implementation-defined

he key

34,10 Hash#each key

®

hch key (&block)

Behavior:

15.2

Visibility: public

a] If block is given, for each key/value pair of the receiver, in an implementation-

b} If block is not given, the behavior is unspegified.

order, call block with the key of the pair as the drgtiment. Return the receiver.

.13.4.11 Hash#teach_value

lefined

each_value ( &block)

15.2.

Vjisibility: public

Behavior:

al If block is given, call block for each key/value pair of the receiver, with the value
argumentiin an implementation-defined order. Return the receiver.

b} If dléck is not given, the behavior is unspecified.

as the

34.12 Hneh#pmpfy‘7

empty?

214

Visibility: public
Behavior:
a) If the receiver is empty, return true.

b) Otherwise, return false.
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15.2.13.4.13 Hash#has key?

has key?( key)

Visibility: public
Behavior:

a) If the receiver has a key/value pair P where key = the key of P, return true.

b }—Otherwise—return false-

15.2.13.4.14 Hash#has_value?

has_value? ( value)

Visibility: public
Behavior:

a] If the receiver has a key/value pair whose value holds the following condition,|return
true.

e An invocation of the method == eithe value with value as the argument r¢sult in
a trueish object.

b} Otherwise, return false.

15.2.13.4.15 Hash#include?

ifnclude?(key)

Visibility: public

Behayvior: Same as the method has_key? (see 15.2.13.4.13).

15.2.13.4.16 Hash#initialize

initialize( *args, &block)

Visibility: private
Behavior:

a) If block is given, and the length of args is not 0, raise a direct instance of the class
ArgumentError.
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b) If block is given and the length of args is 0, create a direct instance of the class Proc
which represents block and set the default proc of the receiver to this instance.

c) If block is not given:
1) If the length of args is 0, let D be nil.
2) If the length of args is 1, let D be the only argument.
3) If the length of args is larger than 1, raise a direct instance of the class ArgumentError.

4)  Set the default value of the receiver to D.

d} Return an implementation-defined value.

15.2.13.4.17 Hash#initialize_copy

ipitialize_copy( original)

Visibility: private

Behavior:

a] If original is not an instance of the classHash, the behavior is unspecified.
b} Remove all the key/value pairs fronisthe receiver.

c] For each key/value pair P of\original, in an implementation-defined order, pdd or
update a key/value pair of<the receiver by invoking the method []1= (see 15.2)13.4.3)
on the receiver with the-key of P and the value of P as the arguments.
d} Remove the default value or the default proc from the receiver.

e] If orignal has a’default value, set the default value of the receiver to that valuq.

f) If orighal-has a default proc, set the default proc of the receiver to that proc.

g| Return an implementation-defined value.

15.2.13.4.18 Hash#key?

key?(key)

Visibility: public
Behavior: Same as the method has_key? (see 15.2.13.4.13).

15.2.13.4.19 Hash#keys
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keys

Visibility: public

Behavior: The method returns a newly created instance of the class Array whose content
is all the keys of the receiver. The order of the keys stored is implementation-defined.

15.2.13.4.20 Hash#length

lemgthr

Visibility: public

Behavior: The method returns an instance of the class Integer whos€ value is the jumber
of key/value pairs stored in the receiver.

15.2.13.4.21 Hash#member?

me¢mber? ( key)

Visibility: public
Behavior: Same as the method has_key? ‘(see 15.2.13.4.13).

15.2.13.4.22 Hash#merge

merge (other, &block)

Visibility: publid
Behavior:

a| If-other is not an instance of the class Hash, the behavior is unspecified.

b yavhl : ; 1 — 4 LL [ 1 1T 3 11 1 1 1 1
ULLICTIWIST, CICAltT 4 UILCCL 1IISTAlICT 11 Ol UIIC Class I1dsll WILICIL 11d:S UV1IC Salllc ke /Va ue

pairs as the receiver.

¢) For each key/value pair P of other, in an implementation-defined order:
1) If block is given:

i) If H has the key/value pair ) where the key of P = the key of @, call block
with three arguments, the key of P, the value of @), and the value of P. Let
V' be the resulting value. Add or update a key/value pair of the receiver by
invoking the method [1= (see 15.2.13.4.3) on H with the key of P and V as
the arguments.
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ii) Otherwise, add or update a key/value pair of the receiver by invoking the

method []= (see 15.2.13.4.3) on H with the key of P and the value of P as
the arguments.

2) If block is not given, add or update a key/value pair of the receiver by invoking
the method [1= (see 15.2.13.4.3) on H with the key of P and the value of P as
the arguments.

d) Return H.

15.2.13.4.23 Hash#replace

reéplace( other)

Visibility: public
Behavior: Same as the method initialize_copy (see 15.2.13.4.17).

15.2.13.4.24 Hash#shift

shift

Vjisibility: public
Behavior:

a] If the receiver is empty:

1) If the receiver has the default proc, invoke the method call on the default proc
with two arguméents, the receiver and nil. Return the resulting value of this call.

2) If the receiver has the default value, return the value.

3) Otherwise, return nil.

b) Otherwise, choose a key/value pair P and remove P from the receiver. Return 4 newly

created instance of the class Array which contains two elements, the key and the value
of P.

Which pair is chosen is implementation-defined.

15.2.13.4.25 Hash#size

size

Visibility: public
Behavior: Same as the method length (see 15.2.13.4.20).
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15.2.13.4.26 Hash#store

store( key, value)

Visibility: public
Behavior: Same as the method [1= (see 15.2.13.4.3).

15.2.13.4.27 Hash#value?

value? (value)

Vjisibility: public
Behavior: Same as the method has_value? (see 15.2.13.4.14).

15.2.13.4.28 Hash#values

values

Vjisibility: public

Behavior: The method returns a newly ereated instance of the class Array which cpntains
all the values of the receiver. The order of the values stored is implementation-defirnled.

15.2.14 Range

15.2.14.1 General description
Instanjces of the class Range represent ranges between two values, the start and end points.
An ingtance of théelass Range has the following attributes:

start peoint: The value at the start of the range.

] raad la ml) 1 4] | L 4]
enca HUIJ].IJ. L I1ICT valull at U1IIT TIIU UL UIIT L(}lrll&U.

exclusive flag: If this is true, the end point is excluded from the range. Otherwise, the
end point is included in the range.

When the method clone (see 15.3.1.3.8) or the method dup (see 15.3.1.3.9) of the class Kernel
is invoked on an instance of the class Range, those attributes shall be copied from the receiver
to the resulting value.

15.2.14.2 Direct superclass

The class Object
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15.2.14.3 Included modules

The following module is included in the class Range.

Enumerable

15.2.14.4 Instance methods

15.2.14.4.1 Range#==

==(_other)
Visibility: public
Behavior:
a] If all of the following conditions hold, return true:
e  other is an instance of the class Range.
e Let S be the start point of other. Invocatiofr of the method == on the starf point
of the receiver with S as the argument results in a trueish object.
e Let E be the end point of other. Invoeation of the method == on the end point of
the receiver with E as the argument results in a trueish object.
e The exclusive flags of the reéeiver and other are the same boolean value.
b} Otherwise, return false.
15.2.14.4.2 Range#===

F=( 0b7)

220

V

isibility: public

.
Qh QX101

a) If neither the start point of the receiver nor the end point of the receiver is an instance

of the class Numeric, the behavior is unspecified.

b) Invoke the method <=> on the start point of the receiver with obj as the argument.

Let S be the result of this invocation.

1) If S is not an instance of the class Integer, the behavior is unspecified.

2) If the value of S is larger than 0, return false.
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¢) Invoke the method <=> on 0bj with the end point of the receiver as the argument. Let
E be the result of this invocation.

e If FE is not an instance of the class Integer, the behavior is unspecified.

e If the exclusive flag of the receiver is true, and the value of E is smaller than 0,
return true.

e If the exclusive flag of the receiver is false, and the value of E is smaller than or
equal to 0, return true.

e  Otherwise, return false.

15.2.14.4.3 Range#begin

begin

Visibility: public
Behavior: The method returns the start point of the recéiver.

15.2.14.4.4 Range#teach

eqch (&block)

Vjisibility: public

Behavior:

a)] If block is not given,the behavior is unspecified.
b) If an invocatiomtef the method respond_to? on the start point of the receiver|with a
direct instance-of the class Symbol whose name is succ as the argument results in a

falseish gbject, raise a direct instance of the class TypeError.

c] Let-J_be the start point of the receiver.

d}) dnvoke the method <=> on V with the end point of the receiver as the argumept. Let
Cbe the resulting value.

1) If C is not an instance of the class Integer, the behavior is unspecified.
2) If the value of C' is larger than 0, return the receiver.
3) If the value of C is 0:

i)  If the exclusive flag of the receiver is true, return the receiver.

ii) If the exclusive flag of the receiver is false, call block with V as the argument,
then, return the receiver.
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e) Call block with V as the argument.
f) Invoke the method succ on V with no argument, and let new V be the resulting value.

g) Continue processing from Step d).

15.2.14.4.5 Range#end

end

Visibthty—pibhe
Behavior: The method returns the end point of the receiver.

15.2.14.4.6 Range+#exclude_end?

exclude_end?

Visibility: public
Behavior: If the exclusive flag of the receiver is gmue) return true. Otherwise, return false.

15.2.14.4.7 Range#first

first

Vjisibility: public
Behavior: Same as the method begin (see 15.2.14.4.3).

15.2.14.4.8 Range#include?

include?( obj)

Visibility: public
Behavior: Same as the method === (see 15.2.14.4.2).

15.2.14.4.9 Range#initialize

initialize( left, right, exclusive=false )

Visibility: private
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Behavior:

a) Invoke the method <=> on left with right as the argument. If an exception is raised and
not handled during this invocation, raise a direct instance of the class ArgumentError.
If the result of this invocation is not an instance of the class Integer, the behavior is
unspecified.

b) If exclusive is a trueish object, let f be true. Otherwise, let f be false.

c) Set the start point, end point, and exclusive flag of the receiver to left, right, and f,
respectively.

d) Return an implementation-defined value.

15.2.14.4.10 Range#last

last

Visibility: public
Behavior: Same as the method end (see 15.2.14.4.5).

15.2.14.4.11 Range#member?

me¢mber? ( obj)

Vjisibility: public

Behavior: Same as the miethiod === (see 15.2.14.4.2).
15.2.15 Regexp

15.2.15.1 General description

Instanices of the’class Regexp represent regular expressions, and have the following attributes.

phttern: A pattern of the regular expression (see 15.2.15.4). The default value [of this
attribute is empty.

If the value of this attribute is empty when a method is invoked on an instance of the class
Regexp, except for the invocation of the method initialize, the behavior of the invoked
method is unspecified.

ignorecase-flag: A boolean value which indicates whether a match is performed in the
case insensitive manner. The default value of this attribute is false.

W

multiline-flag: A boolean value which indicates whether the pattern matches a line-

terminator (see 15.2.15.4). The default value of this attribute is false.
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15.2.15.2 Direct superclass
The class Object
15.2.15.3 Constants

The following constants are defined in the class Regexp.

IGNORECASE: An instance of the class Integer whose value is 2", where the integer n
is an implementation-defined value. The value of this constant shall be different from that
of MULTILINE described below.

MULTILINE: An instance of the class Integer whose value is 2™, where the intleger m
is|an implementation-defined value.

The apove constants are used to set the ignorecase-flag and multiline-flag attributes off an in-
stance of the class Regexp (see 15.2.15.7.5).

15.2.15.4 Patterns

Syntgx

pattern
alternativeq
| patterny | alternative

altetnative

[ empty |
| alternatives term

termy
anchor

| atom

| atoms quaptifier

anchor ::
left-anchor | right-anchor

left-anchor ::

\A | -

right-anchor ::

\z | $

quantifier ::
* |+ |7
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atom
pattern-character
| grouping

| atom-escape-sequence

pattern-character ::
source-character but not regexp-meta-character

regexp-meta-character ::

I 0 . R o O A N B

| future-reserved-meta-character

future-reserved-meta-character ::

L1432
groyping ::
( pattern )

atom-escape-sequence ::
decimal-escape-sequence
| regexp-character-escape-sequence

decymal-escape-sequence ::
\ decimal-digit-except-zero

regeep-character-escape-sequence s
regexp-escape-Sequence

| regexp-non-escaped-séquence

| hezadecimal-escape-sequence

| regexp-octal-eseape-sequence

| regexp-control-gscape-sequence
regdrp-escape-sequence

\ regexrp-escaped-character

regexp-escaped-character ::
n|t|r|f|v|ale

regerp-non-escaped-sequence ::
\ regexp-meta-character

regexp-octal-escape-sequence ::
octal-escape-sequence but not decimal-escape-sequence
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regexp-control-escape-sequence ::

\ ( C- | ¢ ) regexp-control-escaped-character

regexp-control-escaped-character ::

regexp-character-escape-sequence
| ?

| source-character butnot ( \ | 7 )

future-reserved-meta-characters are reserved for the extension of the pattern of regular expres-

sions.

Semantics

A regyilar expression selects specific substrings from a string called a target,String ac¢ording
to the| pattern of the regular expression. If the pattern matches more than’ene substripg, the
substring which begins earliest in the target string is selected. If there iS~more than one such
substring beginning at that point, the substring that has the highest priority, which is degcribed
below] is selected. Each component of the pattern matches a substring of the target string as
follows:

a) A| pattern matches the following substring:

1] If the pattern is an alternativey, it matches the string matched with the alterngtive;.

2] If the pattern is a patterny | alternatives, 1t matches the string matched with either the
patterny or the alternatives. The oneimatched with the pattern; has a higher priority.
EXAMPLE 1 "ab".slice(/(alab)/) returns "a", not "ab".

b) A alternative matches the following substring:

1] If the alternativeys [empty], it matches an empty string.

2] If the altern@atjve is an alternatives term, the alternative matches the substringl whose
first part.is. matched with the alternatives and whose rest part is matched wjth the
term,

If there is more than one such substring, the priority of the substrings is detefmined

as follows:

i) If there is more than one candidate which is matched with the alternatives, a
substring whose first part is a candidate with a higher priority has a higher priority.
EXAMPLE 2 "abc".slice(/(alab)(clb)/) returns "ab", not "abc". In this case,
(alab) is prior to (c|b).

ii) If the first parts of substrings are the same, and if there is more than one candidate
which is matched with the term, a substring whose rest part is a candidate with a
higher priority has a higher priority.

EXAMPLE 3 "abc".slice(/a(blbc)/) returns "ab", not "abc".
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c) A term matches the following substring:

1) If the term is an atomi, it matches the string matched with the atom;.

2) If the term is an atomg quantifier, it matches a string as follows:

i)  If the quantifier is *, it matches a sequence of zero or more strings matched with
the atoms.

ii) If the quantifier is +, it matches a sequence of one or more strings matched with
atoms.

iii) If the quantifier is 7, it matches a sequence of zero or one string matched with the
atomo.

A longer sequence has a higher priority.
EXAMPLE 4 "aaa".slice(/a*/) returns "aaa", none of "", "a", and "aa".

3] If the term is an anchor, it matches the empty string at-aspecific position within the
target string S, as follows:

i)  If the anchor is \A, it matches an empty stfing at the beginning of S.

ii) If the anchor is =, it matches an empty, string at the beginning of S or just after
a line-terminator which is followed by at least one character.

iii) If the anchor is \z, it matches an empty string at the end of S.

iv) If the anchor is $, it matches an empty string at the end of S or just before a
line-terminator.

d) Apn atom matches the following substring:

1] If the atom is'a_pattern-character, it matches a character C represented by the fattern-
character.Ifthe atom is present in the pattern of an instance of the class Regexg whose
ignorecase-flag attribute is true, it also matches a corresponding upper-case chpracter
of C(if) C is a lower-case character, or a corresponding lower-case character of [C, if C
is~an upper-case character.

2 —tttheotom s groaping, Tt Tmatches—thestrimg matched-wittr thegronping:

3) If the atom is “.”, it matches any character except for a line-terminator. If the atom is
)

present in the pattern of an instance of the class Regexp whose multiline-flag attribute

is true, it also matches a line-terminator.

4) If the atom is an atom-escape-sequence, it matches the string matched with the atom-
escape-sequence.

e) A grouping matches the substring matched with the pattern.

f)  An atom-escape-sequence matches the following substring:
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1)

2)

If the atom-escape-sequence is a decimal-escape-sequence, it matches the string matched

with the decimal-escape-sequence.

If the atom-escape-sequence is a regexp-character-escape-sequence, it matches a string
of length one, the content of which is the character represented by the regexp-character-

escape-sequence.

g) A decimal-escape-sequence matches the following substring:

Let ¢ be an integer represented by decimal-digit-except-zero.

Let G be the ith grouping in the pattern, counted from 1, in the order of the occurrence

15.2.1

regexp-character-escape-sequence represents a character as follows:

5.5~ Matching process

of “(” of groupings from the left of the pattern.

If the decimal-escape-sequence is present before G within the pattern, it_does nof]
any string.

If G matches any string, the decimal-escape-sequence matches-the same string.

Otherwise, the decimal-escape-sequence does not match any*string.

A regexp-escape-sequence represents a charagte¥/as shown in 8.7.6.3.3, Table 1.
A regexp-non-escaped-sequence represent8’a regerp-meta-character.
A hezadecimal-escape-sequence represents a character as described in 8.7.6.3.3.

A regexp-octal-escape-sequenee 1s interpreted in the same way as an octal-escape-4
(see 8.7.6.3.3).

A regexp-control-escape-sequence represents a character, the code of which i
puted by taking bitwise AND of 0x9f and the code of the character represented
regexp-controltescaped-character, except when the regexp-control-escaped-chard

7, in which ease, the regexp-control-escape-sequence represents a character who
is OxTf,

match

cquence

K com-
by the
cter is
e code

) -1 1 £ 11 —] . — Q1 L 1 .c
A pCLL'u:l 701 15 COIISIACICU 1O SUCCESS1IULLY IIatlCIL LIIC S1IVEIL SULILE O, 11 UIICIC €©XISUS a bUUbbllng Of

S (including S itself) matched with P.

a) When an index is specified, it is tested if P matches the part of S which begins at the
index and ends at the end of S. However, if the match succeeds, the string attribute of the
resulting instance of the class MatchData is .S, not the part of S which begins at the index,
as described below.

b) A matching process returns either an instance of the class MatchData (see 15.2.16) if the
match succeeds or nil if the match fails.

¢) An instance of the class MatchData is created as follows:

228
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1) Let B be the substring of S which P matched.
2) Create a direct instance of the class MatchData, and let M be the instance.
3) Set the string attribute of M (see 15.2.16.1) to S.

4) Create a new empty list L.

5) Let O be a pair of the substring B and the index of the first character of B within S.

Append O to L.

6) For each grouping G in P, in the order of the occurrence of its “(” within P, take the

fottowingsteps:

i) If G matches a substring of B under the matching process of P, l&t-Bg
substring. Let O be a pair of the substring Bg and the index of ghe)first ch
of Bg within S. Append O to L.
ii) Otherwise, append to L a pair whose substring and index of the substring
7] Set the match result attribute of M to L.
8] M is the instance of the class MatchData returned by the matching process.
d) Al matching process creates or updates a local, variable binding with name “7”, w
sppecifically used by the method Regexp.last-match (see 15.2.15.6.3), as follows:
1] Let M be the value which the matching process returns.
2] If the binding for the name “<¥*can be resolved by the process described in 9

[1%aX]

were a local-variable-identifier, replace the value of the binding with M.

W~

3] Otherwise, create a local variable binding with name and value M in the upp|

be the

hracter

hre nil.

hich is

2 as if

Crmost

non-block element of [local-variable-bindings] where the non-block element megns the
element which~d@es not correspond to a block.
e) A conforming.processor may name the binding other than “7”; however, it shall ngt be of
the form Jecal-variable-identifier.
15.2.15,6"Singleton methods
15.2.15.6.1 Regexp.compile
Regexp.compile( *args)
Visibility: public
Behavior: Same as the method new (see 15.2.3.3.3).
15.2.15.6.2 Regexp.escape
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Regexp.escape( string)

Visibility: public
Behavior:

a) If string is not an instance of the class String, the behavior is unspecified.

b) Let S be the content of string.

¢ Refturn a new direct 1mstance of the class string whose content 1s the samg as S,
except that every occurrences of characters on the left of Table 4 are replacéd Wlith the
corresponding sequences of characters on the right of Table 4.

Table 4 — Regexp escaped characters
Characters replaced | Escaped sequence

0x0a \n
0x09 \t
0x0d Xr
0x0c \f

0x20 \ 0x20
# \#
$ \$
( \ (
) \)
* \*
+ \+
- \-
\.
? \7?
[ \ [
\ \\
] \]
- \"
{ \{
| \ |
} \}

15.2.15.6.3 Regexp.last_match

Regexp.last match( *xindez)
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Visibility: public
Behavior:

W~

a) Search for a binding of a local variable with name as described in 9.2 as if “7” were

a local-variable-identifier.

b) If the binding is found and its value is an instance of the class MatchData, let M be
the instance. Otherwise, return nil.

c) If the length of index is 0, return M.

d) If the length of index is larger than 1, raise a direct instance of the class ArgumentError.
e] If the length of index is 1, let A be the only argument.
f) If A is not an instance of the class Integer, the behavior of the method is unsppcified.

g] Let R be the result returned by invoking the method [] (se¢-45.2.16.3.1) on Y with
A as the only argument.

h) Return R.

15.2.15.6.4 Regexp.quote

Regexp.quote

Vjisibility: public
Behavior: Same as the method escape (see 15.2.15.6.2).
15.2.15.7 Instance methods

15.2.15.7.1 RegexpH#==

= (othery)

Vistbititypubtic

Behavior:

a) If other is not an instance of the class Regexp, return false.
b) If the corresponding attributes of the receiver and other are the same, return true.

¢) Otherwise, return false.

15.2.15.7.2 Regexp#===
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( string)

Visibility: public

Behavior:

2)

b)

If string is not an instance of the class String, the behavior is unspecified.

Let S be the content of string.

15.2.15.7.3 Regexp#="

Test it the pattern of the receiver matches S (see 15.2.15.4 and 15.2.15.5). Lef
the result of the matching process.

If M is an instance of the class MatchData, return true.

Otherwise, return false.

M be

[ ( string)

Behavior:

Visibility: public

If string is not an instance of the class String, the behavior is unspecified.
Let S be the content ofstring.

Test if the pattern of the receiver matches S (see 15.2.15.4 and 15.2.15.5). Let
the result of the matching process.

If M is nil\xéturn nil.

If MAS an instance of the class MatchData, let P be first element of the match
attribute of M, and let ¢ be the index of the substring of P.

f)

Return an instance of the class Integer whose value is .

15.2.15.7.4 Regexp#casefold?

M be

result

casefold?

Visibility: public

Behavior: The method returns the value of the ignorecase-flag attribute of the receiver.
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15.2.15.7.5 Regexp#initialize

initialize( source, flag=nil)

Visibility: private
Behavior:

a) If source is an instance of the class Regexp, let S be the pattern attribute of source.
If source is an instance of the class String, let S be the content of source. Otherwise,

ol 1 1 - - ~ hl
ULIIC DCIIaVvIOL 15 UllspPCCllICU.

b) If S is not of the form pattern (see 15.2.15.4), raise a direct instanceyef thle class
RegexpError.

c] Set the pattern attribute of the receiver to S.

d) If flag is an instance of the class Integer, let n be the valug.of the instance.

1) If computing bitwise AND of the value of the coustant IGNORECASE of tHe class
Regexp and n results in non-zero value, set the ignorecase-flag attribute| of the
receiver to true.

2) If computing bitwise AND of the yalue of the constant MULTILINE of the class

Regexp and n results in non-zerp, value, set the multiline-flag attribute|of the
receiver to true.

e] If flag is not an instance of thé class Integer, and if flag is a trueish object, then set
the ignorecase-flag attribute.of the receiver to true.

f) Return an implementation-defined value.

15.2.15.7.6 Regexp+#tinitialize_copy

initialize{copy ( original)

Vjisibility: private

Behavior:

a) If original is not an instance of the class of the receiver, raise a direct instance of the
class TypeError.

b) Set the pattern attribute of the receiver to the pattern attribute of original.

c) Set the ignorecase-flag attribute of the receiver to the ignorecase-flag attribute of orig-
inal.

d) Set the multiline-flag attribute of the receiver to the multiline-flag attribute of original.
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e) Return an implementation-defined value.

15.2.15.7.7 Regexp#match

match( string)

Visibility: public

Behavior:
a] If strming 1s not an instance of the class String, the behavior is unspecified.
b) Let S be the content of string.
c] Test if the pattern of the receiver matches S (see 15.2.15.4 and 15.2.15.5). Let{ M be
the result of the matching process.
d) Return M.
15.2.15.7.8 Regexp#tsource
spurce
Vjisibility: public
Behavior: The method returns a diféct instance of the class String whose content is the
pattern of the receiver.
15.2.16 MatchData
15.2.16.1 General description
Instanices of the clags MatchData represent results of successful matches of instances of the class
Regexp against {nstances of the class String.
An ingtance jof the class MatchData has the attributes called string and match result| which
are iniltialized as described in 15.2.15.5. The string attribute is the target string S of a mgtching

process. The match result attribute 1S a 1St WHOoSe element is a pair of a substring B matched
by the pattern of an instance of the class Regexp or a grouping in the pattern, and the index [
of the first character of B within S. B is called the substring of the element, and I is called the
index of the substring of the element. Elements of the match result attribute are indexed by
integers starting from 0.

Given an instance M of the class MatchData, three values named matched substring, pre-
match and post-match of M, respectively, are defined as follows:

Let S be the string attribute of M. Let F' be the first element of the match result attribute of
M. Let B and O be the substring of F' and the index of the substring of F. Let ¢ be the sum of
O and the length of B.
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matched substring: The matched substring of M is B.

12(E)

pre-match: The pre-match of M is a part of S, from the first up to, but not including the

0]

th character of S.

post-match: The post-match of M is a part of S, from the ith up to the last character of

S.

15.2.16.2 Direct superclass

The class Object

15.2.1

15.2.1

6.3 Instance methods

6.3.1 MatchData#]]

m

(*args)

V

—

15.2.1

isibility: public

ehavior: Invoke the method to_a on the receiver (see 15.2.16.3.12), and invd
ethod [] on the resulting instance of the class drray with args as the argumen

6.3.2 MatchData#begin

.2.12.5.4), and then, return the resulting value 6f the invocation of the method [].

ke the
ts (see

bgin (index)

V

isibility: public
ehavior:
If index is\not an instance of the class Integer, the behavior is unspecified.

Let—EbHe the match result attribute of the receiver, and let ¢ be the value of in|

lex.

raise a

M 7 is smaller than 0, or larger than or equal to the number of elements of L,

direct instance of the class IndexError.

d) Otherwise, return the second portion of the ith element of L.

15.2.16.3.3 MatchData#captures

captures

Visibility: public
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Behavior:
a) Let L be the match result attribute of the receiver.
b) Create an empty direct instance A of the class Array.

c¢) Except for the first element, for each element e of L, in the same order in the list,
append to A a direct instance of the class String whose content is the substring of e.

d) Return A.

15.2.16.3.4 MatchData#end

end (index)

15.2.16.3.5 MatchData+#initialize_copy

Visibility: public

Behavior:

a] If index is not an instance of the class Integer, the hehavior is unspecified.
b} Let L be the match result attribute of the receiver, and let ¢ be the value of inflez.

c] If ¢ is smaller than 0, or larger than or equal*to the number of elements of L, [raise a
direct instance of the class IndexError.

d) Let F and S be the substring and the index of the substring of the ith elemeift of L,
respectively.

e] If F is nil, return nil.

f) Otherwise, let f be the length of F. Return an instance of the class Integer| whose
value is the sum of S and f.

initialize_copy( original)

236

Vistbitityrprivate
Behavior:

a) If original is not an instance of the class of the receiver, raise a direct instance of the
class TypeError.

b) Set the string attribute of the receiver to the string attribute of original.
¢) Set the match result attribute of the receiver to the match result attribute of original.

d) Return an implementation-defined value.
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15.2.16.3.6 MatchData#length

length

Visibility: public
Behavior:
The method returns the number of elements of the match result attribute of the receiver.

15.2.16.3.7 MatchData#offset

offset (index)

Visibility: public

Behavior:

a] If index is not an instance of the class Integer, the hehavior is unspecified.
b) Let L be the match result attribute of the receiver, and let ¢ be the value of inflez.

c] If ¢ is smaller than 0, or larger than or equal*to the number of elements of L, [raise a
direct instance of the class IndexError.

d) Let S and b be the substring and the index of the substring of the ith elemert of L,
respectively. Let e be the sum.ofb and the length of S.

e] Return a new instance of ‘the class Array which contains two instances of the class
Integer, the one whosevalue is b and the other whose value is e, in this order

15.2.16.3.8 MatchData#post_match

post_match

Visibility: public

Behavior: The method returns an instance of the class String the content of which is the

post-match of the receiver.

15.2.16.3.9 MatchData#pre_match

pre_match

Visibility: public

Behavior: The method returns an instance of the class String the content of which is the
pre-match of the receiver.
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15.2.16.3.10 MatchData#size

size

Visibility: public
Behavior: Same as the method length (see 15.2.16.3.6).

15.2.16.3.11 MatchData#string

string

Visibility: public
Behavior:

The method returns an instance of the class String the gontent of which is thel string
aftribute of the receiver.

15.2.16.3.12 MatchData#to_a

Visibility: public

Behavior:

a] Let L be the match tesult attribute of the receiver.

b) Create an empty-direct instance A of the class Array.

c] For eachselement e of L, in the same order in the list, append to A an instancd of the
class String whose content is the substring of e.

d) AReturn A.

15.2.16.3.13 MatchData#to_s

to_s

Visibility: public

Behavior: The method returns an instance of the class String the content of which is the
matched substring of the receiver.
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15.2.17 Proc
15.2.17.1 General description
Instances of the class Proc represent blocks.

An instance of the class Proc has the following attribute.
block: The block represented by the instance.

15.2.17.2 Direct superclass

The class Object
15.2.17.3 Singleton methods

15.2.17.3.1 Proc.new

Ptroc.new(&block)

Visibility: public

Behavior:

a] If block is given, let B be block.
b) Otherwise:

1) If the top of [block] iglblock-not-given, then raise a direct instance of tHe class
ArgumentError.

2) Otherwise, let*B be the top of [block] .
c] Create a new direct instance of the class Proc which has B as its block attribulte.
d) Returndthe instance.

15.2.17.4\ JInstance methods

15.2.17.4.1 Proc#]]

(1 (*xargs)

Visibility: public
Behavior: Same as the method call (see 15.2.17.4.3).

15.2.17.4.2 Proc#tarity
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arity

Visibility: public
Behavior: Let B be the block attribute of the receiver.

a) If a block-parameter is omitted in B, return an instance of the class Integer
value is implementation-defined.

b) If a block-parameter is present in B:

whose

1) If a block-parameter-list is omitted in the block-parameter, return an~inst
the class Integer whose value is 0.

2) If a block-parameter-list is present in the block-parameter:

i)  If the block-parameter-list is of the form left-hand<sidé, return an inst
the class Integer whose value is 1.

ii) If the block-parameter-list is of the form multiple-left-hand-side:

I) If the multiple-left-hand-side isofthe form grouped-left-hand-side,
an instance of the class Integer whose value is implementation-

IT) If the multiple-left-hand=$ide is of the form packing-left-hand-side,
an instance of the class'Integer whose value is —1.

IIT) Otherwise, let-n~be the number of multiple-left-hand-side-items
multiple-left-hand-side.

IV) If the wmultiple-left-hand-side ends with a packing-left-hand-side,
an_tnstance of the class Integer whose value is —(n+1).

V) \_Otherwise, return an instance of the class Integer whose value i

15.2.17.4.3 (Proc#tcall

hnce of

hnce of

return

efined.

return

of the

return

caIICxargs)

240

Visibility: public

Behavior: Let B be the block attribute of the receiver. Let L be an empty list.
a) Append each element of args, in the indexing order, to L.

b) Call B with L as the arguments (see 11.3.3). Let V be the result of the call.

¢) Return V.
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15.2.17.4.4 Proc#clone

clone

Visibility: public
Behavior:

a) Create a direct instance of the class of the receiver which has no bindings of instance
variables. Let O be the newly created instance.

b) For each binding B of the instance variables of the receiver, create a variable ll)inding
with the same name and value as B in the set of bindings of instance variables|of O.

c] If the receiver is associated with a singleton class, let E, be the singleton clags, and
take the following steps:

1) Create a singleton class whose direct superclass is thedivect superclass of F,. Let
E,, be the singleton class.

2) For each binding B,; of the constants of F,, create a variable binding wjth the
same name and value as B, in the set of bindings of constants of FE,.

3) For each binding By, of the class variables of F,, create a variable bindirlg with
the same name and value as B, in tlie set of bindings of class variables of| .

4)  For each binding B,, of the instance methods of E,, create a method binding with
the same name and value aséB,, in the set of bindings of instance methods pf FE,.

5) Associate O with Epy

d) Set the block attributé of O to the block attribute of the receiver.

e] Return O.

15.2.17.4.5 PRroc#dup

d‘lp

Visibility: public
Behavior:

a) Create a direct instance of the class of the receiver which has no bindings of instance
variables. Let O be the newly created instance.

b) Set the block attribute of O to the block attribute of the receiver.
¢) Return O.
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15.2.18 Struct

15.2.18.1 General description

The class Struct is a generator of a structure type which is a class defining a set of fields and

methods for accessing these fields. Fields are indexed by integers starting from 0 [see 15.2
e) and f)]. An instance of a generated class has values for the set of fields. Those values
referred to and updated with accessor methods for their fields.

15.2.18.2 Direct superclass

The class Object

15.2.18.3 Singleton methods

15.2.18.3.1 Struct.new

.18.3.1
can be

Struct.new( string, *symbol_list)

Visibility: public

Behavior: The method creates a class defining arsét of fields and accessor meth
these fields.

When the method is invoked, take the following steps:

a] Create a direct instance of the class Class which has the class Struct as it{
superclass. Let C be that class,

b) If string is not an instance of the class String or the class Symbol, the beh
unspecified.

c] If string is an iisbance of the class String, let N be the content of the instanc

1) If Nis'not of the form constant-identifier, raise a direct instance of th
ArgumentError.

2)_) Otherwise,

bds for

direct

vior is

1%

e class

i)  If the binding with name N exists in the set of bindings of constants
class Struct, replace the value of the binding with C.

ii) Otherwise, create a constant binding in the class Struct with name
value C.

d) If string is an instance of the class Symbol, prepend the instance to symbol_list
e) Let i be 0.

f)  For each element S of symbol_list, take the following steps:

in the

N and
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1) Let N be the name designated by S.
2) Define a field, which is named N and is indexed by 4, in C.

3) If N is of the form local-variable-identifier or constant-identifier:

i)  Define a method named N in C which takes no arguments, and when invoked,
returns the value of the field named N.

ii) Define a method named N= (i.e. N postfixed by “=”) in C' which takes one
argument, and when invoked, sets the field named N to the given argument
and returns the argument.

4) Increment i by 1.
g| Return C.
(Cllasses created by the method Struct.new are equipped with public singleton methods

new, [1, and members. The following describes those methods,-a4§suming that the nfame of
class created by the method Struct.new is C.

S

@)

.new( *xargs)

Vjisibility: public
Behavior:

al Create a direct instance of the class with the set of fields the receiver defines. Lt I be
the instance.

b) Invoke the method,initialize on I with args as the list of arguments.

c] Return L

@)

. [0 Cxaxgs)

\ o oy eqe, 1.1
ISTOTITC Y .~ POoTIC

Behavior: Same as the method new described above.

C .members

Visibility: public

Behavior:
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a)

b)

Create a direct instance A of the class Array. For each field of the receiver,

in the

indexing order of the fields, create a direct instance of the class String whose content

is the name of the field and append the instance to A.

Return A.

15.2.18.4 Instance methods

15.2.18.4.1 Struct#==

==( other)
Visibility: public
Behavior:
a] If other and the receiver are the same object, return true.
b} If the class of other and that of the receiver are differentyreturn false.
c¢] Otherwise, for each field named f of the receiver; take the following steps:
1) Let R and O be the values of the fields 1tamed f of the receiver and other pespec-
tively.
2) If R and O are not the same qbject,
i) Invoke the method == on R with O as the only argument. Let V [be the
resulting value of tlie invocation.
ii) If V is a falseish object, return false.
d) Return true.
15.2.18.4.2 Struct#|]
0] Caame)

Visibility: public

Behavior:

a)

244

If name is an instance of the class Symbol or the class String:

1) Let N be the name designated by name.

2) If the receiver has the field named N, return the value of the field.
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Otherwise, let S be an instance of the class Symbol with name N and raise a direct
instance of the class NameError which has S as its name attribute.

If name is an instance of the class Integer, let ¢ be the value of name. Let n be the
number of the fields of the receiver.

)

2)

3)

If 4 is negative, let new ¢ be n + 7.

If 4 is still negative or 4 is larger than or equal to n, raise a direct instance of the
class IndexError.

Otherwise, return the value of the field whose index is .

15.2.1

Otherwise, the behavior of the method is unspecified.

8.4.3 Struct#[|=

[]=Cname, obj)
Visibility: public
Behavior:
a] If name is an instance of the class Symbol:or an instance of the class String:
1) Let N be the name designated by~name.
2) If the receiver has the fieldnamed N,
i)  Replace the value of the field with obj,
ii) Return obj:
3) Otherwise, Jet S be an instance of the class Symbol with name N and raise 4 direct
instance-of the class NameError which has S as its name attribute.
b) If nging'is an instance of the class Integer, let i be the value of name. Let n|be the

number of the fields of the receiver.

»

c)

h — 1 -1 -
117 15 1IC5atlve, ICU IICW ¢ DC 7L = 7.

L)

2) If ¢ is still negative or i is larger than or equal to n, raise a direct instance of the
class IndexError.

3) Otherwise,

i)  Replace the value of the field whose index is ¢ with obj

ii) Return obj.

Otherwise, the behavior of the method is unspecified.
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15.2.18.4.4 Struct#each

each(&block)

Visibility: public
Behavior:
a) If block is not given, the behavior is unspecified.

b) For each field of the receiver, in the indexing order, call block with the value of the
field as the only argument.

c Return the receiver.

15.2.18.4.5 Struct#each_pair

edch _pair (&block)

Visibility: public

Behavior:

a)] If block is not given, the behavior is unspecified.

b) For each field of the receiver, in the indexing order, take the following steps:

1) Let N and V be the name and the value of the field respectively. Let 9 be an
instance of the class Symbol with name N.

2) Call block with the list of arguments which contains S and V' in this order.

c] Return the rec¢eéiver.

15.2.18.4.6 Struct#initialize

i11itialize (*args)

Visibility: private

Behavior: Let N, be the length of args, and let N; be the number of the fields of the
receiver.

a) If N, is larger than Ny, raise a direct instance of the class ArgumentError.

b) Otherwise, for each field f of the receiver, let i be the index of f, and set the value of f
to the ith element of args, or to nil when i is equal to or larger than N,.

¢) Return an implementation-defined value.
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15.2.18.4.7 Struct+#initialize_copy

initialize_copy( original)

Visibility: private
Behavior:

a) If the receiver and original are the same object, return an implementation-defined
value.

b) If original is not an instance of the class of the receiver, raise a direct instancd of the
class TypeError.

c¢] If the number of the fields of the receiver and the number of the fields of origipal are
different, raise a direct instance of the class TypeError.

d) For each field f of original, let i be the index of f, and set\thé value of the ith [ield of
the receiver to the value of f.

e] Return an implementation-defined value.

15.2.18.4.8 Struct#members

meémbers

Visibility: public
Blehavior: Same as the meéthod members described in 15.2.18.3.1.

15.2.18.4.9 Struct#select

blect ( &block)

9]

Visibility: public

Behavior:

a) If block is not given, the behavior is unspecified.
b) Create an empty direct instance of the class Array. Let A be the instance.

¢) For each field of the receiver, in the indexing order, take the following steps:

1) Let V be the value of the field.

2) Call block with V as the only argument. Let R be the resulting value of the call.
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