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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.

Infernational Standards arc draited in accordance with the rules given 1 the ISU/IEC Direclives,
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ppted, under a special “fast-track procedure”, by Joint T€chnical Committee ISO/IEC JTC
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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

sppr‘iﬁ(‘nh’nn In order to avoid confusion as a result of diversification nfnqngp and in(‘nmpnﬁhﬂ'ty

arthong implementations, the Japan Industry Standard is proposed as an international standatd.

There are multiple Ruby implementations available. Many of them are distributed.'as ogen
source software. The implementation called “Matz Ruby Implementation (MRI)” has bden
trpated as a reference implementation insofar as virtually all implementers check compatibilfty
of] their implementations by comparing them to MRI. Therefore, this spegification of Ruby is
cddified as a strict subset of MRI.

This International Standard specifies only core language features-and core libraries which are
sthble enough and common between MRI versions and compatible. between existing implem¢n-
tations. There are two versions of MRI currently distributedtand maintained: MRI 1.8, which
hds been available since 2003 and MRI 1.9, which was released in 2010. Currently, MRI 1.§ is
mpre widely used than MRI 1.9. Use of MRI 1.9 will likely 'spread in the next several years. [To
avoid future divergence, features which are planned or“prospected to be changed are excluded
frpm this version of the specification, or it is clearly~stated that the behavior of the features gre
ngt specified. For example, this specification dogs not specify the handling of character type|in
dgtail because it is planned to be changed in@®IRI 1.9 for full support of ISO/IEC 10646. The
fulll support of ISO/TEC 10646 is going to-bé standardized in a future version of this standafd.
The library defined in this specification 1% limited to that which is commonly used or necessgry
to write simple programs.

This International Standard introduces special notations and a concept called “Execution c¢n-
tekt” in order to specify flekible syntax and dynamic semantics of the Ruby language as simple
ag possible.

XX ©ISO/IEC 2012 — All rights reserved
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Information technology — Programming languages — Ruby

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

ptlograms, and conforming Ruby programs.

This International Standard does not specify,

e | the limit of size or complexity of a program text which aleonforming processor evaluatep

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

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

e [ the method for reporting syntactic and runtime errors.

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

2| Normative references

The following referenced’documents are indispensable for the application of this document. Kor
ddted references, anly the edition cited applies. For undated references, the latest edition of fhe
referenced document (including any amendments) applies.

o[ ISOAEC 646:1991, Information technology — ISO 7-bit coded character set for informatfon
interchange.

o Pl

o —EC665591989, Binary floating-poirt arithmetic foT TicTopToCesS0T SYSLETS.

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

©ISO/IEC 2012 — All rights reserved 1
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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 Internatiofal
Standard (see NOTE 2), and

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

Afconforming processor shall be accompanied by a document that defines(all implementatign-
ddfined behavior and all extensions not specified in this International Stahdard.

Afconforming Ruby program is one that a conforming Ruby procgesser can evaluate.

Alconforming program shall be accompanied by a document~fhat defines expected behavior| of
egch implementation-defined behavior and extensions used/itf the program and not specified|in
thiis International Standard, if these behaviors affect theroutput of the program.

NOTE 1 The description of expected behaviors can b€ 'yeplaced by the name of a conforming procespor
which supports the expected behaviors.

NPTE 2 For example, a conforming processor thay omit an invocation of a method of a built-in clasq or
mpdule for optimization purpose, and do thessame calculation as the method instead. In this case, eyen
if b program redefines the method, the .behavior of the program might not change because the redefijed
method might not actually be invoked.

4| Terms and definitions

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

41
block
ploeedure which is passed to a method invocation

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

NOTE The behavior is a set of methods which can be invoked on an instance.
4.3

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

2 ©ISO/IEC 2012 — All rights reserved
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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.
global variable
vgriable which is accessible everywhere in a program

47
implementation-defined
bghavior that possibly differs between implementations, but is defined/for every implementation

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

49
instance variable
vgriable that exists in a set of variable bindings which every instance of an object has

410

local variable
vgriable which is accessible only insa€ertain scope introduced by a program construct such|as
a method definition, a block, a class definition, a module definition, a singleton class definitign,
o1] the top level of a program.

411
mlethod
ptlocedure which, when invoked on an object, performs a set of computations on the object

4112

mlethod visibility
attribute-of a method which determines the conditions under which a method invocation| is
allowed

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

4.14

object
computational entity which has a state and a behavior

©ISO/IEC 2012 — All rights reserved 3
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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
inktance method of a singleton class

417

unspecified
b¢havior that possibly differs between implementations, and is not necessarily defined for evgry
inplementation

418
variable
cdmputational entity that refers to an object, which is called the-value of the variable

419
vgriable binding
agsociation between a variable and an object which is<teferred to by the variable

5! Notational conventions
5{1 General description

In| this clause, the following terms are used:

a)l sequence of A
A “sequence of A7 ywhose length is n, indicates a sequence whose n elements A, Ao, .| .,
A, (n>0) areOfthe same kind A as follows: A1 As... A,. A sequence whose length is (] is
called an empty sequence.

b) sequenee(of A separated by B
A “segtience of A separated by B”, whose length is n+ 1, indicates a sequence whose n + 1
elements Ag, A1, Ag, ..., A, (n>0) are of the same kind A and whose adjacent elemefts
are separated by By, Bo, ..., By, of the same kind B as follows: AgB1A1Bs... B, A,.

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

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

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

XY

A production defines a set of sequences of characters represented by a nonterminal symbol X

as

a union of sets represented by syntactic term sequences in Y. The production X :: Y

tl
th
X
n

N
In|

of]
n
by
its

W
P4

N
o
an

B), “X”, where X is a syntactic term sequence, indicates an element of the set of sequen

erefore tatted—~“tteproductiomr of X or—~tteXproductior —X s cattedthetefttramd st
e production, and Y is called the right hand side of the production. The nonterminal symf
is said to directly refer to nonterminal symbols which appear in Y. A relationship-that
nterminal symbol A refers to a nonterminal symbol B is defined recursively as follows:

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

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

DTE 1 A syntactic term represents a set of sequences of characters as\déscribed in 5.2.3.

a constraint written in a natural language in a syntactie‘rule, or in a semantic rule (
characters represented by the syntactic term sequence*X. Especially in the case that X i
nterminal symbol Y, “Y” indicates an element of the set of sequences of characters represent
the nonterminal symbol, and “the nonterminaksymbol Y” indicates the nonterminal sym]

elf. A sequence of characters represented by-£Y” is also called “of the form Y”.

hen a nonterminal symbol Y directly réfers to a nonterminal symbol Z, “Z of Y” indicate
rt of a sequence of characters represénted by Y, which is represented by such Z.

DTE 2 For example, a sequence 2-6f characters represented by X whose production is “X :: Y
nsists of a sequence y of characters represented by Y and a sequence z of characters represented byj
d x = yz In this case, “Z 6f X" indicates z.

' in Y7 indicates a-part of a sequence of characters represented by Y, which is represented
referred to by theMionterminal symbol Y.

Lach Z of ¥Xindicates a sequence of characters defined by the following a) to c):

side of the production of Y contains zero or more repetitions of P [see 5.2.4 f)] (i.e., P?

is
of
ol

a

ee
es
B QA

ol

Z”
Z,

by

Thisnotation is used when Z appears in a primary term P (see 5.2.4), and the right hand

).

c)

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.

“Fach Z of Y” indicates a part of y represented by Z which appears repeatedly in Y;.

If the number of Z referred to by Y in productions in a subclause is only one, “Z” is used as a
short form of “Z of Y” or “Z in Y.
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The nonterminal symbols input-element (see 8.1), program (see 10.1), and pattern (see 15.2.15.4)
are called start symbols.

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

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

EXAMPLE 2 Y and Z are defined as follows:

Y =
Z (#27)"

a|b| (V)

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

a

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

a# (a#tb)#a
5J2.3 Syntactic teym sequences

Alsyntactic termesequence is a sequence of syntactic terms (see 5.2.4). A syntactic term sequerce
S| which is a séquénce Ty To ... T, (n > 1), where T; (1 < i< n) is a syntactic term, represefts
a pet of all.sequences of characters of the form #; 5 ...t,, where ¢; is any element of the set| of
sefjuences-of characters represented by T;. However, if T; is a special term, the meaning of #] is
dgfined\in 5.2.4 d).

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

( line-terminator | whitespace | comment )*

6 ©ISO/IEC 2012 — All rights reserved
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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-

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

alias new-name aliased-name

5/2.4 Syntactic terms

Alsyntactic term represents a sequence of characters, or a constraint to a sequencerof charact
represented by a syntactic term sequence which includes the syntactic term." A syntactic te
i

w0

NOTE Note that a syntactic term is specified recursively.

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

characters “def”.

b) nonterminal symbol
A nonterminal symbol is shown in.ifalic face. A nonterminal symbol represents a set
sequences of characters defined bylthe production of the nonterminal symbol.

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

PT'S
m

any of the following a) to h). In particular, syntactic terms a) to c¢) arecalled primary terrps.

Se

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

of

binary-digit ::
0] 1

c)| grouping term
A grouping term is a sequence of syntactic term sequences separated by a vertical line
aild enclosed by parentheses [( )]. A grouping term represents a union of sets of sequen

€S

Of CITATaCters TePIeseIted by SyItactic teTTIT SeqUelces 11T tie EroupIing teTT.

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
special term is a text enclosed by square brackets ([ ]). A special term is any of the
following:

A

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.

EXAMPIE 4 The fn]]n\xring example means that an argument-without-parentheses shall

ot

begin with “{”:

argument-without-parentheses ::

[lookahead ¢ { { }] argument-list

2) forbidden term
The notation of a forbidden term is [no 7" here], where T i18.a primary term. A forbidden
term represents a constraint that no 7' shall occur there.
EXAMPLE 5 The following example means no lipe-terminator shall occur there.
[no line-terminator here ]
3) mandatory term
The notation of a mandatety term is [T here], where T is a primary term. A mandatdry
term represents a constraint that one or more T's shall occur there.
EXAMPLE 6 Theollowing example means one or more line-terminators shall occur thefe.
[ line-termgngtor here]
4) . other special term

The notation of an other special term is [U], where U is a text which does not maf

ch

any of D1 taod)3) This Qpﬂ(’iﬂ] term represents a get aof sequences of characters rd

xp_

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

optional term

. . . . . . ?
An npﬁrma] term is a primary term panﬁvpr] with a anprqpmp‘rpd question mark (9

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

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

block”

Zero or more repetitions

A primary term postfixed with a superscripted asterisk(*) indicates zero or more repetiti
of the primary term. Zero or more repetitions représent a set of sequences of charact
whose elements are all sequences of any zero or more elements of the set represented by 1
primary term.

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

ns
PI'S

he

or

elsif-clause™

one or more repetitions

A primary terih postfixed with a superscripted plus sign () indicates one or more repq
tions of theprimary term. One or more repetitions represent a set of sequences of charact
whose elemients are all sequences of any one or more elements of the set represented by f{
primafyyterm.

EXAMPLE 11 The following example means a sequence of characters which consists of one

TS

he

or

more when-clauses.

when-clause

exception term

An exception term is a sequences of a primary term P, the phrase but not, and another
primary term P,. An exception term represents a set of sequences of characters whose

elements are all elements of P; excluding all elements of Ps.
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EXAMPLE 12 The following example represents a source-character but not a single-quoted-string-

meta-character.

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

5.

A

2.5 Conceptual names

nonterminal symbol (except start svmbols) which is not referred to by anv start svmbol

ca
di

N

cally away from each other. Conceptual names are used to define names which organize such nontermif

8y
us

E)
m

lled a conceptual name. In the production of a conceptual name, ::= is used instead of(:
btinguish conceptual names from other nonterminal symbols.

DTE 1 In this International Standard, some semantically related nonterminal symbols are synta

mbols [e.g., assignment (see 11.4.2]). Conceptual names are also used to define nofiterminal symbh
d only in semantic rules [e.g., binary-operator (see 11.4.4)].

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

to

assignment 1=
assignment-expression
| assignment-statement

5,

F

«d

cq
of]
th
p1
eV

T
st
b
If

Jemantics”. In this International/Standard, the behaviors of programs are specified by p

3 Semantics
r syntactic rules, corresponding sémantic rules are given in some subclauses, and are entit

5ses evaluating the program$.. The evaluation of a program construct, which is a seque
characters represented Dy Ja nonterminal symbol, usually results in a value, which is cal
e (resulting) value of the program construct. Semantic rules specify the ways of evaluati
ogram constructs speeified in corresponding syntactic rules, and the resulting values of f
aluations.

he start ofievaluation steps of a program construct described in semantic rules is called f
hrt of thie évaluation of the program construct. The time when there is no evaluation step
taken-for the program construct is called the end of the evaluation of the program constru
the ‘evaluation of a program construct has started, and if the evaluation has not ended, f

ed

LCE

ed
ng

he

he

ct.
he

pr

4 L3 -9 VNI N | 1 43
BL(A/Lll CUILIOSUIUCTU 10 Oaltl U UU UIIUTL UVAIudAavIiUll.

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

to by X.

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

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

If
th
eq

W
se
el

E)

there is more than one same nonterminal symbol in the right hand side of a producti
e nonterminal symbols have a subscript to distinguish them in semantic rules (e.g., aperat
pressiony ), if necessary.

he semantic rule of a conceptual name describes the semantic rule of program constru
hich are elements of the set of sequences of characters represented by the coneéptual name.
mantic rules, “X”, where X is a conceptual name, indicates a program{eonstruct which is
bment of the set of sequences of characters represented by the nonterminal symbol X.

KAMPLE 2 logical-AND-expression (see 11.2.3) has the following pfoduction.

Cts
In
an

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

Si
A

P4
h4
se
e

~—~~
|

E]

4 Attributes of\execution contexts

hee logical-AND-expression is a conceptual\name, a sequence of characters represented by a keywo
VD-expression or operator-AND-expresston never be recognized as a logical-AND-expression un
rsing process of a program text. Jowever, keyword-AND-expression and operator-AND-express
ve similar semantic rules and they-are described as the semantic rule of logical-A ND-expression.
nantic rules, “logical-AND-expression” indicates a program construct represented by a keyword-A N
ression or operator-AND-dxpyression.

he names of the attributes of execution contexts (see 7.1) are enclosed in double square brack

).

KAMRLE"™ [self] is one of the attributes of execution contexts.

d-
ler
Lon

-

pts
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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).

Eyery value directly manipulated by a program is an object. All of the following valués| qre

olhpjects:

e [ A value which is referred to by a variable (see 6.2);

e | A value which is passed to a method as an argument;

e | A value which is returned by a method;

e | A value which is returned as the result of evaluating an (ezpression (see Clause 11)] a
statement (see Clause 12), a compound-statement (see 20:2), or a program (see 10.1).

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

NOTE Primitive values such as integers are also objécts. For example, an integer literal (see 8.7.¢.2)

evpluates to an object.

6{2 Variables

6J2.1 General description

Alvariable is denoted by a nameé) and refers to an object, which is called the value of the varialjle.

Afvariable itself is not an-object. While a variable can refer to only one object at a time, [an

ol}ject can be referred o by more than one variable at a time.

Alvariable is said teybe bound to an object if the variable refers to the object. This association

of| a variable with/an object is called a variable binding. When a variable with name M| is

bgund to an‘\ebject O, N is called the name of the binding, and O is called the value of fhe

bipding.

Thete are five kinds of variables:

e instance variables (see 6.2.2), whose names are prefixed with single “@” (e.g., “@var”);

e constants (see 6.5.2), whose names begin with an uppercase character (e.g., “Const”);

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

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

12

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

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

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

6.2.2 Instance variables

Apobject has a set ol variable bindings. A variable whose binding 1s 11 this set 1S an inspajce
veriable of that object. This set of bindings of instance variables represents a state of that
oljject.

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

EXAMPLE In the following program, the value of the instance variable-@yadlue of an instance of fhe
clgss ValueHolder is initialized by the method initialize (see 15.2.3.3:1)7and is accessed through fhe
acfcessor method value, and printed by the method puts of the modul¢*Kernel (see 15.3.1.2.11). Text
affer # is a comment (see 8.5).

>

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

def value
return Qvalue
end
end

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

6{3 Methods

A[method is a procedure which, when invoked on an object, performs a set of computations fon
the object. A<method itself is not an object. The behavior of an object is defined by a set| of
mpthods which can be invoked on that object. A method has one or more (when aliased) nanpes
agsociatéd=with it. An association between a name and a method is called a method binding.
Whent.a‘name N is bound to a method M, N is called the name of the binding, and M is called
thievalue of the binding. A name bound to a method is called the method name. A method
can be invoked on an object by specifying one of its names. The object on which the method is
invoked is called the receiver of the method invocation.

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

Methods are described further in 13.3.
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6.

4 Blocks

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

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

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

is

E)
(({

B

m

in|
w

A
in
A
in|

A
dé

in|

5 Classes, singleton classes, and modules

5.1 General description

bH.2 Classes

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

KAMPLE 2 In the following program, an instance of the class Proc which represents the bl
puts "abc" }” is created, and is called by the method call of the class Proc (see 15.2:17.4.3).

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

ocks are described further in 11.3.3.

ck

bhaviors of objects are defined by classes, singleton classes, and modules. A class defi
bthods shared by objects of the same class. A\singleton class is associated to an object,

n modify the behavior of that object. A modiule defines, and provides methods to be includ
bo classes and other modules. Classes, singleton classes, and modules are themselves objed
hich are dynamically created and medified at run-time.

class is itself an object;\and creates other objects. The created objects are called dird
stances of the class {see’13.2.4).

class defines a _set)of methods which, unless overridden (see 13.3.1), can be invoked on all {
stances of the class. These methods are instance methods of the class.

class ig\itself an object, and created by evaluation of a program construct such as a cl
finition” (see 13.2.2). A class has two sets of variable bindings besides a set of bindings
tance variables. The one is a set of bindings of constants. The other is a set of bindings

es
d
ed

ct

he

of
of

class variables, which represents the state shared Dy all the 1mstances ol the class.

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

EXAMPLE 1

The class Array (see 15.2.12) is itself an object, and can be the receiver of a method

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

of

EXAMPLE 2

is

14

the class Array.

invoked on an instance of the class Array.

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 varia
@Qa is shared by instances of the class X.

class X
@@a = "abc"

def print_a
puts @Qa
end

E)

ble

C

Er
cl
of]

A
14

E)

The metliod show is called a singleton method of x, and can be invoked only on x.

4.3 Singleton classes

def set_a(value)
@Qa = value

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

asses are described further in 13.2.

fery object, including classes, can be associated with at most one singleton class. The singlet
hss defines methods which can be invoked on ghiat object. Those methods are singleton methd
the object.

If the object is not a class, the sifigleton methods of the object can be invoked only on t}
object.

its subclasses (see 6.5.4).

singleton class is-ereated, and associated with an object by a singleton class definition (
4.2) or a singleton method definition (see 13.4.3).

KAMPLE(])" In the following program, the singleton class of x is created by a singleton class definiti

x = "abc"

ds

jat

If the object is a class, ghigleton methods of the class can be invoked only on that class ajnd

ce

DI1.

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

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

m

N

guages because they can be invoked on that class.

Si

A
di

A
it
al
of]
dd

A
su
in

E)

B5.4 Inheritance

bthod definition.

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

DTE  Singleton methods of a class is similar to so-called clasg'methods in other object-oriented 1

ngleton classes are described further in 13.4.

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

1 the classes in a program, including built-in classes, form a rooted tree called a class inhg
ance tree, where the parentiof a class is its direct superclass, and the children of a class

its direct subclasses. There is only one class which does not have a superclass. It is the r
the tree. All the ancestors of a class in the tree are called superclasses of the class. All {
scendants of a clagS-n’ the tree are called subclasses of the class.

class inherits ‘constants, class variables, singleton methods, and instance methods from
perclasses,\if-any (see 13.2.3). If an object C' is a direct instance of a class D, C' is called

stance_of\D) and all its superclasses.

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

PLI-

its

br-
hre
ot
he

its
an

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

16
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the class Z is called a subclass of the class X. The class Z inherits features from the class X and the class
Y. A direct instance of the class Z is called an instance of the class X, the class Y, and the class Z.

6.5.5 Modules

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

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

While a class can have only one direct superclass, a class, a module, or a sitgleton class dan
include multiple modules. Instance methods defined in a module can be inyoked on an instaice
offa class which includes the module. A module is created by a module definiition (see 13.1.9).

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

class Stream
end

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

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

class ReadWriteStream < ReadStream, WriteStream
end

Ingtead, a classieail include multiple modules. The following example uses module inclusion instead| of
miiltiple inheritance.

class Stream
end

module Readable
def read(n); end
end

module Writable
def write(str); end
end

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

class ReadWriteStream
include Readable
include Writable
end

Modules are described further in 13.1.

6J6 Boolean values
Ah object is classified into either a trueish object or a falseish object.
Ohly false and nil are falseish objects. false is the only instance of the classFalseClass (fee
15.2.6), to which a false-expression evaluates (see 11.5.4.8.3). nil is the only(instance of the cljss
NjlClass (see 15.2.4), to which a nil-expression evaluates (see 11.5.4.8.2)
Opjects other than false and nil are classified into trueish objects\grue is the only instance| of
the class TrueClass (see 15.2.5), to which a true-expression evaluates (see 11.5.4.8.3).
7| Execution contexts
7{1 General description
Ah execution context is a set of attributes*which affects evaluation of a program.
Ah execution context is not a part, efithe Ruby language. It is defined in this International
Stlandard only for the description(ofthe semantics of a program. A conforming processor shall
evfaluate a program producing the same result as if the processor acted within an execution
cdntext in the manner described in this International Standard.
An execution context €onsists of a set of attributes as described below. FEach attribute of [an
eqecution context except [global-variable-bindings] forms a stack. Attributes of an executjon
cdntext are changed/ when a program construct is evaluated.
The following are the attributes of an execution context:

[self] : A stack of objects. The object at the top of the stack is called the current sellf ,

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

18

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

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

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

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

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

NOTE The top elements of [invoked-method-name] and [defined-method-name] are usually the

7,

2 The initial state

same. However, they can be different if an invoked method has an alias name.
[block] : A stack of blocks passed to method invocations. An element of the stack nfay
be block-not-given. block-not-given is the special value which indicates thdt o block is

passed to a method invocation.

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

Inhmediately prior to execution of a program, the attributes of ¢he execution context is initialiqed

as

2)

follows:

Set [global-variable-bindings] to a newly created“e¢mpty set. A conforming processor njay
add 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 attribute of the execution context except [global-varialfle-
bindings] .

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

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

Push the priyate visibility onto [default-method-visibility] .

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

8

Lexical structure

8.1 General description

Syntax

mput-element ::

line-terminator
| whitespace
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| comment
| end-of-program-marker
| token

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

8.

S

2 Program text

ntax

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

A
A
si

N
m
in

fr

al
ng

of]

E]
0

8.

S)

program is represented as a program text. A program text is 4 8équence of source-characte
source-character is a character in ISO/IEC 646:1991 IRV~(the International Reference V|
n). The support for any other character sets and encodings is unspecified.

DTE A conforming processor is required to support ISOYTEC 646:1991 IRV. A conforming proces
hy support other character sets and encodings. Howéver, ways to handle characters other than th
ISO/IEC 646:1991 IRV and ways to handle coded ¢haracter sets where characters have different co
m ISO/IEC 646:1991 are not specified in this-Itbernational Standard.

T¢rminal symbols are sequences of those characters in ISO /TEC 646:1991 IRV. Control charact

d the character SPACE in ISO/IEC646:1991 IRV are represented by two digits in hexadecin
tation prefixed by “0x”, where ‘the first and the second digits respectively represent x and
the notations of the form x/y specified in ISO/IEC 646, 5.1.

KAMPLE “0x0a” represents the character LF, whose bit combination specified in ISO/IEC 644
10.

3 Line terminators

ntax

Cr-

BOT
bse
les

PT'S
nal
|y

is

lime-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.

as

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

| [line-terminator here]

The source

is

The source

i

»n

is

x=1+2
puts x

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

parsed as the single statement “x = 1 + 2” because “x =" is not a statemient. However, the sourc¢

=1+2

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

variable-assignment-expression, and “= 1 + 2” is not a statemrent. The fact that a line-terminator shall

ndt occur before = is indicated in the syntax of the single;variable-assignment-expression as follows (pee
114.2.2.2):

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

S)

4 Whitespace

rntax

whitespace\z
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

d)

indicated by special terms: a forbidden term [see 5.2.4 d) 2)] or a mandatory term [see 5.2.4
3)] , respectively.
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8.5 Comments

Syntax

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

single-line-comment ::
2
# comment-content

comment-content ::
line-content

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

multi-line-comment ::
multi-line-comment-begin-line multi-line-comment-ling.’
multi-line-comment-end-line

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

multi-line-comment-end-line ::
[ beginning of a line | =end 724t-of-begin-end-line’
( line-terminator | | endvof a program | )

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

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

comment-line ::
comment-content line-terminator

”

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

immediately after a line-terminator.

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

A single-line-comment begins with “#” and continues to the end of the line. A line-terminator
at the end of the line is not considered to be a part of the comment. A single-line-comment can
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contain any characters except line-terminators.

A multi-line-comment begins with a line beginning with =begin, and continues until and in-
cluding a line that begins with =end. Unlike single-line-comments, a line-terminator of a multi-
line-comment-end-line, if any, is considered to be part of the comment.

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

8.

6 End-of-program markers

S)

rntax

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

An end-of-program-marker indicates the end of a program. Anycsource characters after [an
end-of-program-marker are not treated as a program text.
NOTE __END__is not a keyword, and can be a local-variable-ideritifier.
8]7 Tokens
8[7.1 General description
Syntax
token ::
keyword

| identifier

| punctuator

| operator

| literal
pynctuators/and operators are symbols that have independent syntactic and semantic signifi-
cgnce, Phe semantics of punctuators and operators are described in the clauses from Claus¢ 9
to| Clause 14.
8.7.2 Keywords
Syntax

keyword ::
__LINE__ | __ENCODING__ | __FILE__ | BEGIN | END | alias | and | begin

| break | case | class | def | defined? | do | else | elsif | end

| ensure | for | false | if | in | module | next | nil | not | or | redo
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| rescue | retry | return | self | super | then | true | undef | unless
| until | when | while | yield

Keywords are case-sensitive.

NOTE __LINE ENCODING FILE

—_—— == ——

BEGIN, and END are reserved for future use.

—_ ——

8.7.3 Identifiers

Syntax

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

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

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

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

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

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

method-only-identifier ::

o

. ] FiNal | 1 1 L ] L} Fial AN el
\ COTLSUATLL=TACTLLLLET | LOCU=UATTAUIC=TUCTILLTLET ) \ H | H

A
)

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|
X%

l o | = | 11 1 vy | v |
A N

G |
| v |

H|I|J|K|]L|M|N|O|]P|Q]|R
7
S N

lowercase-character ::
a|lblcl|dflelf|g|[h|[i|jlk|[1l|m|[n]o|pld]|Tr
st lulv|w|x][y]z

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

8.[7.4 Punctuators

Syntax

punctuator ::

LT C Y [ L] e s o e 2| =

8{7.5 Operators

Syntax

operator ::
VoD ek | I
| operatdr-method-name
| =

lvassignment-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

TToTCT 00

|
|
| array-literal

| reqular-expression-literal
| symbol

8)7.6.2 Numeric literals

Syntax

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

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

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

integer-literal ::
decimal-integer-literal

| binary-igteger-literal

| octal-integer-literal

| hezadecimal-integer-literal

deegmal-integer-literal ::
unprejized-decimal-integer-titeral
| prefized-decimal-integer-literal

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

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

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

octal-integer-literal ::

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

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

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

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

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

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

exponent-part ::
(e|E) (+]-)7 digit-decimal-part

decimal-digit-except-zero” ::
12|32 5]|6]|7]|8]9

binary-digit &
0.4H

detal-digit
oJ1]2]3]4]5]6]7

hexadecimal-digit ::
decimal-digit | a | b | c | d| e | £ | 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

wipitespacebetweer xamt—+23:
x-123
In|the above program, the method - is invoked on the value of x with the value of 123 as the argument.

Sémantics

Alnumeric-literal evaluates to either an instance of the class Integer or\adirect instance of fhe
cliss Float.

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

Ah unsigned-number of the form integer-literal evaluatesi¢o an instance of the class Integer
whose value is the value of one of the syntactic term sequences in the integer-literal productipn.

Ah unsigned-number of the form float-literal evaluates to a direct instance of the class Fldat
whose value is the value of one of the syntactic-term sequences in the float-literal productios.

Al signed-number which begins with “+?(évaluates to the resulting instance of the unsignpd-
ngmber. A signed-number which begins-with “~” evaluates to an instance of the class Integer
o1] 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-literad, a decimal-integer-literal, a float-literal, or a significand-part is f{he
vdlue of one of the syntactic term sequences in their production.

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

Thé~value of a prefived-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 “-” occdrs,
otlherwise, it is the value of the digit-decimal-part.

Sde 15.2.8.1 for the range of the value of an instance of the class Integer.
Sde 15.2.9.1 for the precision of the value of an instance of the class Float;,
8/7.6.3 String literals

8[7.6.3.1 General description

Syntax

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

Sé¢émantics

Alstring-literal evalnates to a direct instance of the class String.

NOTE Soméof the string-literals represents a value of an expression (see 8.7.6.3.3), as well as the litdral
chiaracters«of the program text.

8[7¢6.3.2 Single quoted strings

Syntax

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

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

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

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

single-quoted-string-meta-character ::

7’\

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

S¢

A
of]
st
se

N
re

chl
E]
8.

S)

bmantics

single-quoted-string consists of zero or more characters enclosed by single quotes. The sequer
single-quoted-string-characters within the pair of singlé quotes represents the content o
ing as it occurs in a program text literally, except for)single-escape-character-sequences. 'l
uence “\\” represents “\”. The sequence “\’” répresents “’”.

DTE  Unlike a single-escape-character-sequencesassingle-quoted-string-non-escaped-character-seque
bresents two characters as it occurs in a program text literally. For example, >\a’ represents f

racters \ and a.

KAMPLE ’\a\’\\’ represents a string whose content is “\a’\” without the double quotes.
7.6.3.3 Double quoted:strings

ntax

LCE

he

ce
(WO

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

dotible-quoted-string-character ::

source-character _but not (" [ # |\ )

30

| # [lookahead ¢ { $, @, { }]
| double-escape-sequence
| interpolated-character-sequence

double-escape-sequence ::
simple-escape-sequence
| non-escaped-sequence
| line-terminator-escape-sequence
| octal-escape-sequence
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| 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 ::
\ non-escaped-double-quoted-string-character

non-escaped-double-quoted-string-character ::
source-character but not ( alpha-numeric-character | line-termindtgr )

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

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

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

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

| source-character butmpot ( \ | 7 )

interpolated-charactersequence ::
# global-variable-identifier
| # class-vafrable-identifier
| # instancetvariable-identifier
| # {_compound-statement }

alpha*numeric-character ::
7IppP7”f’ﬂ QP—f’h aracter

| 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.

©ISO/IEC 2012 — All rights reserved
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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

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

Ah octal-escape-sequence represents a character the code of swhich is the value of the sequerce
off octal-digits computed using base 8.

Al hexadecimal-escape-sequence represents a charactérthe code of which is the value of the
sefjuence of heradecimal-digits computed using base16.

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

Alline-terminator-escape-sequence is used’to break the content of a string into separate lines|in
a [program text without inserting aline-terminator into the string. A line-terminator-escape-
sdquence does not count as a charaeter of the string.

Alcontrol-escape-sequence represents a character the code of which is computed by performing a
bitwise AND operation.between 0x9f and the code of the character represented by the contiol-
escaped-character, except when the control-escaped-character is 7, in which case, the contiol-
edcape-sequence represents a character the code of which is 0x7f.

Ah interpolated-character-sequence is a part of a string-literal which is dynamically evaluated
when the stping-literal in which it is embedded is evaluated. The value of a string-literal which
cqntains-interpolated-character-sequences is a direct instance of the class String the content| of
whieh is made from the string-literal where each occurrence of interpolated-character-seque

1s reptaced-by—the—contentofa a O a =W oy ra a

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.
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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.

If it is of the form # { compound-statement }, evaluate the compound-statement (see 10.2).

Let V be the resulting value.

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

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) Otherwise, the behavior is unspecified.

EXAMPLE "1 + 1 = #{1 + 1}" represents a string whose content is “1 + 1 = 2” witl{out’the dou
qyotes.

8(7.6.3.4 Quoted non-expanded literal strings

Syntax

ble

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

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

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

non-expanded-literal-ch@racter ::
non-escaped-literal-character
| non-expandedzhiteral-escape-sequence

non-escaped=literal-character ::
sompte-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 ::
source-character but not mnon-expanded-literal-escaped-character

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

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

All literal-beginning-delimiters in a non-expanded-delimgted-string shall be the same charactger.
All literal-ending-delimiters in a non-expanded-delimited-string shall be the same character.

If|a literal-beginning-delimiter is one of the characters on the left in Table 2, the corresponding

lifleral-ending-delimiter shall be the corresponding character on the right in Table 2. Otherwise,
the literal-ending-delimiter shall be the same ‘character as the literal-beginning-delimiter.

Table 2 — Matching literal-béginning-delimiter and literal-ending-delimiter

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

The non-éxpanded-delimited-string of a non-expanded-literal-string in a quoted-non-expandpd-
liferal-stiang applies only when its literal-beginning-delimiter is one of the characters on the 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)”.

The value of a non-expanded-literal-escape-character-sequence represents a character as fol-
lofvs.” The sequence "\\~ represents "\ ; the sequence -\ literal-beginning-delimiler, a litenal-
bdginning-delimiter; the sequence “\” literal-ending-delimiter, a literal-ending-delimiter.

8(7.6.3.5 Quoted expanded literal strings

Syntax

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

expanded-delimited-string ::
literal-beginning-delimiter expanded-literal-stringX literal-ending-delimiter

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

expanded-literal-character ::
non-escaped-literal-character but not #
| # [lookahead ¢ { $, @;:.f }]
| double-escape-sequende
| interpolated-chaxacter-sequence

All literal-begiining-delimiters in a expanded-delimited-string shall be the same character. All
lifleral-ending-delimiters in a expanded-delimited-string shall be the same character.

The-~lzteral-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

here-document ::

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

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

rest-of-line ::
. ? . .
line-content” line-terminator

heredoc-body ::
heredoc-body-line*

heredoc-body-line ::
( line-content line-terminator ) but not

heredoc-delimiter-specifier ::
=" heredoc-delimiter

heredoc-delingiter ::
nofirquoted-delimiter
| §ingle-quoted-delimiter
| ‘double-quoted-delimiter
| command-quoted-delimiter

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

heredoc-end-line

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 "

double-quoted-delimiter-identifier ::
( source-character™ ) but not ( source-character® (" | line-terminator ) soupce-
character™ )

command-quoted-delimiter ::

¢ command-quoted-delimiter-identifier *

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

€| “line-terminator ) source-

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

indented-heredoc-end-line ::
[ beginning of a line | whitéspace™® heredoc-delimiter-identifier line-terminator

non-indented-heredoc-end=line ::
[ beginning of a ling”| heredoc-delimiter-identifier line-terminator

heredoc-delimitér=gdentifier ::
non-quoted-delimiter-identifier
| singlerquoted-delimiter-identifier
| dowble-quoted-delimiter-identifier
[Neommand-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.

ISO/IEC 2012 — All rights reserved 37
© g


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

ISO/IEC 30170:2012(E)

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.

Sémantics

Alhere-document evaluates to a direct instance of the class String or the value of the inyocation
of{ the method ¢.

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

a)l Create a direct instance S of the class String from the heredoc-bedy; the content of which
depends on the form of the heredoc-delimiter as follows:

e_

a7

e If heredoc-delimiter is of the form single-quoted-delitniter, the content of S is the
quence of source-characters of the heredoc-body.

e If heredoc-delimiter is in any of the forms non<guoted-delimiter, double-quoted-delimitler,

or command-quoted-delimiter, the contentof S is the sequence of characters whiclf is

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

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

c)| Otherwise, invoke the method¢ on the current self with the list of arguments which Qas
only one element S. Let JAbeé the resulting value of the method invocation.

d) V is the object to whi¢h the here-document evaluates.
817.6.3.7 External command execution

Syntax

external-command-execution ::

L L ool A I 1 Wi
vaChqaUlCO=CLLCT TLWL=CUTTLTTIIWTI T W= CLEC WL LUTY

| 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

Semantics

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

An external-command-execution is evaluated as follows:

a)| If the external-command-execution is of the form backquoted-external-commdnd-executi
construct a direct instance S of the class String whose content is a sequence ‘of charact
represented by backquoted-external-command-execution-characters. A backquoted-extern
command-execution-character other than a double-escape-sequence or@n-interpolated-cha
and an interpolated-character-sequence represent characters as @described in 8.7.6.3.3.

b) If the external-command-ezecution is of the form quoted-€xternal-command-execution, c
struct a direct instance S of the class String by replaging “%x” with “%Q” and evaluati

the resulting quoted-expanded-literal-string as described in 8.7.6.3.5.

c)| Invoke the method ¢ on the current self with a list of arguments which has only one elemd

S.

d) The value of the external-command-execution is the resulting value.
8[7.6.4 Array literals

Syntax

D7,
bT'S
al-
acter-

sequence represents a character as it occurs in a program text. A\double-escape-sequence

n-
ng

nt

array-literal ::
quoted-non-~éxpanded-array-constructor
| quoted-egpanded-array-constructor

quoted-pon-expanded-array-constructor ::
»w literal-beginning-delimiter non-expanded-array-content literal-ending-delimiter

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

non-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

| o oo dod opeenn nconmo conn oo
YOR—EE

o
7 parrCa—rT T g Co ettt e

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

non-expanded-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

expanded-array-content ::
quoted-array-item-separator-list” expandeédsarray-item-list’
quoted-array-item-separator-list”

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

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

expanded-arrayftem-character ::
non-escaped-array-item-character
| # [lookahead ¢ { $, @, { }]
| expanded-array-escape-sequence
[Vinterpolated-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

40
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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
t ﬂpppm" n :],I PY(‘F‘pf ﬂpp@nrﬂn(’@ﬁ in 77I')T)—PTZ’)(]T)(JP(J—H’I"’T’H:]II—PQ{’ﬂpP—QPC]’HP’H{’PQ or PTpnnde—nT’r’ y—

edeape-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 beford the last E, fhe
number of B in § is larger than the number of F in S.

NOTE The above conditions are for nested brackets in an array-literal. Matching of brackets is|ir-
relevant to the structure of the value of an array-literal. For example,Chwl[ab cd] [ef]] represepts
['{[ab", "cd][ef]"].

Seéemantics

Ah array-literal evaluates to a direct instance of the class, Array as follows:
a)l A quoted-non-expanded-array-constructor is evaluated as follows:
1) Create an empty direct instance of tlie class Array. Let A be the instance.

2)  If non-expanded-array-item-list s present, for each non-expanded-array-item of the ngn-
expanded-array-item-list, take the following steps:

i)  Create a direct ifistance S of the class String, the content of which is represenfed
by the sequence of non-expanded-array-item-characters.

A nomnzexpanded-array-item-character represents itself, except in the case of a
non-erpanded-array-escape-sequence. A non-expanded-array-escape-sequence rép-
resents a character represented by the non-expanded-literal-escape-sequence as {le-
séribed in 8.7.6.3.4, except when the non-expanded-array-escape-sequence is of fhe
form \ quoted-array-item-separator. A non-expanded-array-escape-sequence of fhe
form \ quoted-array-item-separator represents the quoted-array-item-separator|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 deseribed in 8. 7.6.3.3

8/7.6.5 Regular expression literals

Syntax

ii) Append S to A.

3) The value of the quoted-ezpanded-array-constructor is A.

regular-expression-literal ::
/ regular-expression-body / regular-expression-option”
| %r literal-beginning-delimiter expanded-literal-string*
literal-ending-delimiter regular-expression-option™

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

regular-expression-character ::
source-character but not~( / | # |\ )
| # [lookahead ¢ { $, @.f }]
| reqular-expression-non-escaped-sequence
| reqular-ezpression=escape-sequence
| line-terminator=escape-sequence
| interpolatédscharacter-sequence

reqular-€xpression-non-escaped-sequence ::
\Wregular-expression-non-escaped-character

42

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
T

(&

A

A

A
st

A
i
in|

n

A

in|

S€)
Ie]

T
i

S)

strings. The string shall be of the form pattern (see 15.2.15.4).

edcape-sequence, or interpolated-character-sequence represents itself as it occurs in a program te
liferally. An expanded-literal-string other than a line-terminator-escape-sequence or interpolat
cRaracter-sequence represents itself as it occurs in a program text literally.

eqpression-option, the ignorecase-flag attribute of the resulting instance of the class Regexp

{7.6.6 Symbol literals

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

he pattern attribute of an instance of the class Regexp (see 15.2.15.1) resulting from a regul
pression-literal is the string represented by regular-expression-characters or erpanded=lite

reqular-expression-character other than a reqular-expression-escape-sequence,line-terminat

reqular-expression-escape-sequence represents the character /.

line-terminator-escape-sequence in a regular-expressionscharacter and an expanded-lite
ing is ignored in the resulting pattern of an instance-of the class Regexp.

h interpolated-character-sequence in a reqular-expression-literal and an expanded-literal-str
evaluated as described in 8.7.6.3.3, and represents a string which is the content of the resulti

stance of the class String.

reqular-expression-option specifies thexignorecase-flag and the multiline-flag attributes of
stance of the class Regexp resulting from a regular-expression-literal. If i is present in a regul

t to true. If m is present im\a-regular-expression-option, the multiline-flag attribute of f
ulting instance of the class Regexp is set to true.

he grammar for a pattern of an instance of the class Regexp created from a regular-expressi
eral is described-in15.2.15.4.

ntax

al-

ng
ng

an

is
he

n-

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
| keyword

T

51
of]
8.

W
th

T

Sq
A

in|
di
w
o1
cq

9

{1 General description

mbol shall not contain any sequence which represents the character 0xQ0\n the resulting va
the single-quoted-string, double-quoted-string, or non-expanded-litéral-string as described
7.6.3.2, 8.7.6.3.3, or 8.7.6.3.4.

ithin a non-expanded-literal-string, literal-beginning-delimitér shall be the same character
e literal-beginning-delimiter of the dynamic-symbol.

bmantics

symbol evaluates to a direct instance of the'class Symbol. A symbol-literal evaluates to a dir
stance of the class Symbol whose nameNs the symbol-name. A dynamic-symbol evaluates t
rect instance of the class Symbol wliose name is the content of an instance of the class Stri
hich is the value of the single-queted-string (see 8.7.6.3.2), double-quoted-string (see 8.7.6.3.
non-expanded-literal-string (see 8.7.6.3.4). If the content of the instance of the class Stri
ntains the character 0x0Q; a*direct instance of the class ArgumentError may be raised.

Scope ofvariables

he scope of a local variable or a global variable is a static scope, which is a set of regiong

he literal-ending-delimiter shall match the literal-beginning-delimiter as described in 8.7.6.3.

he single-quoted-string, double-quoted-string, or non-expanded-literal-string of the dynamiic-

ue
in

as

of

ptogram 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.

A

2 Scope of local variables

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

Scopes for local variables are introduced by the following program constructs:

44
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program (see 10.1)
class-body (see 13.2.2)
module-body (see 13.1.2)

singleton-class-body (see 13.4.2)

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.

L
of]

V4

T
(e

G

vy

9.

block (see 11.3.3)
t P be any of the above program constructs. Let .S be the region of P excluding all\the regic
any of the above program constructs (except block) nested within P. Then;S is the log

priable scope which corresponds to the program construct P.

he scope of a local variable is the local variable scope whose set of\local variable bindir
ntains the binding of the local variable, which is resolved as described below.

ven a local-variable-identifier which is a reference to a localryariable, the binding of the lo
riable is resolved as follows:

Let N be the local-variable-identifier. Let B be the)¢urrent set of local variable binding
Let S be the scope of B.

If a binding with name N exists in B, that binding is the resolved binding.

If a binding with name N does not-exist in B:

1) If S is a local variable scope which corresponds to a block:

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

ii) Let-mew B be the element immediately below the current B on [local-variah
bindings] , and continue searching for a binding with name N from Step b).

2) Otherwise, a binding is considered not resolved.

3~ Scope of global variables

ns
tal

1S

bal

le-

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 Program structure

10.1 Program

Syntax

©ISO/IEC 2012 — All rights reserved
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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.

L
S IIIAIIVICUOS

Alprogram is evaluated as follows:

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

c)] The value of the program is the resulting value.

d) Restore the execution context by removing the element frem the top of [local-variahle-
bindings] .

10.2 Compound statement

Syntax

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

statement-list ::
statement ( separatov~list statement )*

separator-list ::
separatort

separator s
;

| * [ line-terminator 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.

46 ©ISO/IEC 2012 — All rights reserved


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

b)

ISO/IEC 30170:2012(E)

If 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

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

A
ca

N

where its value is required, but a statement is ordinarily used where its value is not necessarily requir

H
an

S¢
Sq

A
el
Sq

1.2 * Logical expressions

h expression is a program construct which makesup a statement (see 12). A single express
n be a statement as an expression-statemerit;(see 12.2).

DTE A difference between an expressioncand a statement is that an expression is ordinarily u

wever, there are some exceptions. Forvexample, a jump-ezpression (see 11.5.2.4) does not have a val
d the value of the last statement-of a compound-statement can be used.

bmantics

e 11.2.3 for keywopd~AND-expressions. See 11.2.4 for keyword-OR-expressions.
NOT-expression of the form operator-expression is evaluated as described in 11.4. A NO

e 11.2.2%or' other NOT-expressions.

ipression ofthe form method-invocation-without-parentheses is evaluated as described in 11].

ed
bd.

T-

11.2.1 General description

Syntax

logical-expression ::=
logical-NOT-expression
| logical-AND-expression
| logical-OR-expression

©ISO/IEC 2012 — All rights reserved

47


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

ISO/IEC 30170:2012(E)

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

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

keyword-NOT-expression ::
not NOT-expression

operator-NOT-expression ::=
' ( method-invocation-without-parentheses |  undary-expression )

NOTE An operator-NOT-expression of the form@unary-expression is a unary-expression (see 11.4.3{1).
An operator-NOT-expression of the form !method-invocation-without-parentheses is a NOT-expressfon
(s¢e 11.1).
S¢mantics
a)l A logical-NOT-expression-is evaluated as follows:
1) If it is of theform not NOT-expression, evaluate the NOT-expression. Let X be fhe
resulting valtie.
2) If it i§air operator-NOT-expression, evaluate its method-invocation-without-parentheges
or~unary-expression. Let X be the resulting value.
3) \If X is a trueish object, the value of the logical-NOT-expression is false.
4)  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) 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:
e 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 ::=

Lewward AND. ecrnression
J I~

| operator-AND-expression

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

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

Sémantics

Allogical-AND-expression is evaluated as follows:

a)| If the logical-AND-expression is an equality-expression, evaluate the equality-expression|as
described in 11.4.4.

b) Otherwise:

1) Evaluate the expression or the operator-AND-expression. Let X be the resulting valfie.

2) If X is a trueish‘object, 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 TLogical 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-
expresston as described 1 11.2.5.

b) Otherwise:

1) Evaluate the expression or the operator-OR-expression. Let X be thecresulting valie.

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

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

Syntax

method-invocation-expression ::=
primary-method-invocation
| method-invocation-without-parentheses
| local-variable-identifien

primary-method-invecation ::
super-with-optional-argument
| indexing-iethod-invocation
| methodzonly-identifier
| methed-identifier block
| method-identifier argument-with-parentheses block”’
|\primary-expression [no line-terminator here| . method-name
argument-with-parentheses”’ block’

| premary-expression |no lLne-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

gsapthaod s opno oxcomdt comotomt ..
et Ot— ot rC—C T CCpT—COTToTHToe

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-block. chained-method-invocation ™

chained-method-invatation ::
(.| ::) method-name
| (.| :: )~rhethod-name argument-with-parentheses

command;with-do-block ::
super-with-argument-and-do-block
} method-identifier argument-without-parentheses do-block

| N N [ 1 £ N 4 1 ]
[ PTUmary=CrpressStoty [ 1ITO tee=ter nitiatroT 1ICTC]

(.| ::) 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|method-invocation-expression is evaluated as follows:
a)l A primary-method-invocation is evaluated as follows:

1) If the primary-method-invocation is a super-with-optional-argument, evaluate it as dle-
scribed in 11.3.4. The value of the primary-method-invocation i§the resulting valug.

2) If the primary-method-invocation is an indexing-method-ifwocation, evaluate it as dle-
scribed in Step b). The value of the primary-method-indocation is the resulting valye.

3) i) If the primary-method-invocation is a methodsonly-identifier, let O be the curr¢nt

self and let M be the method-only-identifier.> Create an empty list of arguments
L.

ii) If the method-identifier of the primary-method-invocation is present:
I) Let O be the current self and let M be the method-identifier.

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

a block from the urgument-with-parentheses as described in 11.3.2. Let L|be

the resultingnlist. Let B be the resulting block, if any.

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

IIF) IT 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) yre
present:

I) Evaluate the primary-expression and let O be the resulting value.”Let 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 argluments and B, if any, as the blpck
(see 13.3.3). The value of the primary-method-inwoedation is the resulting value.

b) An indexing-method-invocation is evaluated as follows:
1) Evaluate the primary-expression. Let @ be the resulting value.

2) If the indexing-argument-list is present, construct a list of arguments from the indexifg-
argument-list as described in 11v3.2. Let L be the resulting list.

3) If the indexing-argumentlist is omitted, Create an empty list of arguments L.

4) Invoke the method £} on O with L as the list of arguments. The value of the indezifg-
method-invocation)is the resulting value.

c)| A method-invecation-without-parentheses is evaluated as follows:

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

2)." If the method-invocation-without-parentheses is a return-with-argument, break—with-

argument or wpv‘f-qn#h-nrgwmpﬂf evaluate it (see 11 52 4) By this evaluation contkol

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) A command is evaluated as follows:

1) If the command is a super-with-argument or a yield-with-argument,) evaluate it as dle-
scribed in 11.3.4 or 11.3.5. The value of the command is the resilting value.

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

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

IT) Construct a list of arguments, from the argument-without-parentheses as gle-
scribed in 11.3.2 and let L be*the resulting list.

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

ii) If the primary-expression(see 11.5), method-name, and argument-without-parentheses
of the commamid are present:

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

IT)  Construct a list of arguments from the argument-without-parentheses as gle-
scribed in 11.3.2 and let L be the resulting list.

If the block-argument of the argument-list of the argument-without-parenthekes

e pracant—lat B ba tha Blocl +0 wohioh +ho Blocsl gocninpnond corracnon do
H—Ppreseit—ret—h—pe—+t1t FO— WO CH—GFGH e Fresp

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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For each chained-method-invocation, in the order they appear in the program text, take
the following steps:

i)
ii)

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 be t
resulting list. Let B be the resulting block, if any.

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

11

S)

3)

A command-with-do-block is evaluated as follows:

1)

3.2

rntax

iii)

iv)

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

If the command-with-do-block is a super-with-argument-and-do-block, evaluate it
described in 11.3.4. The value of the command-with3do-block is the resulting value.

Otherwise:

i)

ii)

iii)

iv)

Method arguments

Invoke the method M on V with L as the list of arguments and B, if any, ds|A
block.

Replace V' with the resulting value.

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

If the primary-expression ef’'the command-with-do-block is present, evaluate {
primary-expression, and et O be the resulting value and let M be the meth
name.

Construct a listof arguments from the argument-without-parentheses of the com
with-do-bloék yand let L be the resulting list.

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

he

L.

he

as

he

he
hdl-

and-

as

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 )*

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

parentheses-and-argument ::
)
| ¢ argument-list )
| ( operator-expression-list [no line-terminator here| , chained’command-with-do-
block )
| C chained-command-with-do-block )

argument-without-parentheses ::
[lookahead ¢ { { }] [no line-terminator heref drgument-list

argument-list ::
block-argument
| splatting-argument ( , block-arguient )
| operator-expression-list [no lime-terminator here| , association-list
( [no line-terminator Wwere] ,  splatting-argument )°  ( [no line-terminator
here] , block-argument )?
| ( operator-expressipi=hist | association-list )
( [no line-ternginator 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)  Evaluate the command, operator-expressions of operator-expression-lists, or thecassod
list and append their values to L in the order they appear in the program text.

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

4) The argument list value of indezing-argument-list is L.

A splatting-argument is evaluated as follows:

1) Create an empty list of arguments L.

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

3) If V is not an instance of the class Arxay, the behavior is unspecified.
4) Append each element of V| in the indexing order, to L.

5) The argument list value of splatting-argument is L.
An argument-with-parentheses is evaluated as follows:

1) Create an empty: list of arguments L.
2) If the argument-list is present, evaluate it as described in Step e), and concatenate {
resulting’list of arguments to L. If the block-argument of the argument-list is prese

the 0lock value of the argument-with-parentheses is the block value of the argument-I

3) \If the operator-expression-list is present, for each operator-expression of the operat

tation-

of

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

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

ii) Append V to L.

4) If the chained-command-with-do-block is present, evaluate it. Append the resulting

value to L.

5) The argument list value of argument-with-parentheses is L.
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d) An argument-without-parentheses is evaluated as follows:

)

2)

3)

If the first character of the argument-without-parentheses is (, the behavior is unspec-

ified.
Evaluate the argument-list as described in Step e).

Let L be the resulting list.

e) 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 kL
3) If the operator-expression-list is present, for each operator-expression of the operatpr-
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 yalue.
ii) Append V to L.
4) 1If the association-list is present, evaluate it. Append the resulting value to L.
5) If the splatting-argument is present, construcétia list of arguments from it and concafe-
nate the resulting list to L.
6) If the block-argument is present:
i)  Evaluate the operator-egpression of the block-argument. Let P be the resulting
value.
ii) If P is not an instance of the class Proc, the behavior is unspecified.
iii) Otherwise, the block value of argument-list is the block which P represents.
7) The argunient list value of argument-list is L.
11.3.3 Blocks
Syntax
block ::

brace-block

| do-block

brace-block ::

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

do-block ::

58

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

| | block-parameter-list |

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

hlock hoday -

uuuuuuuuu ‘y‘ ..
compound-statement

W
fo

N
bl
sh

W
D

S¢

hether the left-hand-side (see 11.4.2.4) in the block-parameter-list is allowed to be of f{
lowing forms is implementation-defined.

constant-identifier

global-variable-identifier

instance-variable-identifier

class-variable-identifier

primary-expression [ indexing-argument-list? ]

primary-expression (. | ::) (local-variable-identifier | constant-identifier)
:: constant-identifier

DTE  Some existing implementations allow some syntactic constructs such as constant-identifiers i
ck-parameter. Whether theg are allowed is therefore implementation-defined. Future implementati
puld not allow them.

hether the grouped-left-hand-side (see 11.4.2.4) of the multiple-left-hand-side of the blo
rameter-list is’allowed to be of the following form is implementation-defined.

( (multiple-left-hand-side-item ,)* )

bmantics

he

1 a
ns

k-

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:
1) If the block-parameter-list is of the form left-hand-side or grouped-left=hund-side:

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, [x

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-variaYle-
assignment-expression (see 11.4.2.2.2) E swhere the variable of E is the left-hapd-
side and the value of the operator-expression of F is X.

v) If the block-parameter-list is ofs\the form grouped-left-hand-side, evaluate a mapy-
to-many-assignment-statement (see 11.4.2.4) E, where the multiple-left-hand-sfde

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

2) If the block-parameterslist is of the form multiple-left-hand-side and the multiple-lgft-
hand-side is not,a‘\grouped-left-hand-side:

i)  If the Jength of L is 1:

[)-If the only element of L is not an instance of the class Array, the result|of
this step is unspecified.

II) Create a list of arguments Y which contains the elements of L, preserving
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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i)  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
the jump-argument. Otherwise, let V' be nil.

of

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

Qoxit—vatue-with-the-value—l

ii) Otherwise, restore the execution context to E, and terminate Step 13.3:31) and

take Step 13.3.3 j) of the current method invocation.

If the jump-argument of the break-expression is present, the vatue’of the currgnt
method invocation is the value of the jump-argument. Otherwise, the value of fhe
current method invocation is nil.
2) is terminated by a redo-expression, repeat Step e).
3) is terminated by a next-expression:
i)  If the jump-argument of the next-expression is present, let V be the value of {he
Jump-argument.
ii) Otherwise, let V be nil.
4) is terminated by a return-expression, remove the element from the top of [local-varialle-
bindings] .
5) is terminated otherwise, let V' be the resulting value of the evaluation of the block-bofly.
f)] Unless Step e) is terminated by a return-expression, restore the execution context to F,
g)] The value of galling the do-block or the brace-block is V.
11.3.4 The,super expression
Syntax
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| argument-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-with-argument-and-do-block shall be omitted.

S¢
A

bmantics

super-expression is evaluated as follows:

If the current self is pushed by a singleton-class-definition (see 13.4.2), oran invocation|
one of the following methods, the behavior is unspecified:

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)

Let A be an empty list. Let B be the top of [bleck] .

1)

If the super-expression is a super-with-optional-argument, and neither the argume
with-parentheses nor the block is preésent, construct a list of arguments as follows:

i)

i)

Let M be the method.which correspond to the current method invocation. Lef
be the parameter-list of the method-parameter-part of M. Let S be the set of lo
variable bindings in [local-variable-bindings] which corresponds to the currg
method invocation.

If the mandatory-parameter-list is present in L, for each mandatory-parameter
take theAfollowing steps:

IY™ Let v be the value of the binding with name p in S.

IT) Append v to A.

of

cal
nt

D,
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iv)
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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.

If the array-parameter is present in L:

ke
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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
v, in the indexing order, to A.

of

If the super-expression 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

ii)

] o 3f oo
DTIOCIET 8Ty~

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

If the super-expression is a super-with-argument, construct the list of arguments fr
the argument-without-parentheses as described in 11.3.2. Let A be the résulting list.
block-argument of the argument-list of argument-without-parenthéses is present, let]
be the block constructed from the block-argument.

If the super-expression is a super-with-argument-and-do-block, construct a list of
guments from the argument-without-parentheses as described in 11.3.2. Let A be
resulting list. Let B be the do-block.

Determine the method to be invoked as follows:

Let C' be the current class or module. Iiet N be the top of [defined-method-name]|

If

hT-
he

of

2) If C is an instance of the class Class:
i) Search for a method binding with name N as described in Step b) of 13.3.
assuming that C in@3:3.4 to be C.
ii) If a binding is-found and its value is not undef (see 13.1.1), let V be the value
the binding(
iii) Otherwise:
I)Y~"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 self w
A as arguments and B as the block.
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)
ii)

iii)

Let M be C and let new C be the class of the current self.
Let L,, be the included module list of C. Search for M in L,,.

If M is found in L,,:
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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, take {he
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 c) 3) |i).
If C does not have a direct superclass, the behavior is unspéeified.

d) Take steps g), h), i), and j) of 13.3.3, assuming that A, B, M, Ryand V in 13.3.3 to be 4,|B,
N, the current self, and V in this subclause respectively. The value of the super-expression
is the resulting value.

11.3.5 The yield expression

Syntax

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

yield-with-optional-argunient ::
yield-with-parentheses-and-argument
| yield-with-parentheses-without-argument
| yield

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

b B | Ll L] L] L L
greta="wioetro=ParcrititCsCs=wWitiuwi=aryuwrrterit ..

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:

)

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

1]

2)

3)

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

1)

4

A yield-with-argument is evaluatéd-as follows:

)

2)

3)

1.4 Operator expressions

|.4.1 \~General description

T.et V be an implementation-defined value.

Raise a direct instance of the class LocalJumpError which has two instance)yaria
bindings, one named @reason with the value S and the other named @exit'value w
the value V.

If the yield-with-optional-argument is of the form yield-with=parentheses-and-argumé
create a list of arguments from the argument-list as described in 11.3.2. Let L be f
list.

If the yield-with-optional-argument is of the form yield-with-parentheses-without-argu
or yield, create an empty list of argument L.

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.

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

11.3.2. Let L be theulist.
Call B with L~asdescribed in 11.3.3.

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

le

he

Iment

Syntax

operator-expression ::

assignment-exrpression

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

See 11.4.2 for assignment-expressions.
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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

Syntax

assignment ::=
assignment-expression
| assignment-statement

assignment-expression
single-assignment-expression
| abbreviated-assignment-expression
| assignment-with-rescue-modifier

assignment-statement ::
single-assignment-statement
| abbreviated-assignment-statement
| multiple-assignment-statement

Sémantics

Ah assignment creates or apdates variable bindings, or invokes a method whose name ends wjth

Evaluations of as$igriment-expressions and assignment-statements are described in the clauges
from 11.4.2.2 t011.4.2.5.

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

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

1]

S)

.4.2.2.2 Single variable assignments

ntax

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

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

single-variable-assignment-statement ::
variable [no line-terminator here| = method-invocation-without-parentheses

Sq
A

bmantics

single-variable-assignment is_évaluated as follows:

Evaluate the operatdr-gxpression or the method-invocation-without-parentheses. Let V
the resulting valué.

1) If the variable (see 11.5.4) is a constant-identifier:
i)"\Let N be the constant-identifier.

ii) If a binding with name N exists in the set of bindings of constants of the currd

be

nt

class or module, replace the value of the binding with V.

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

of

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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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] .
3) 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] which
is not a singleton class.
Let CS be the set of classes which consists of C' and all the superclasses of ,C./d.et
MS be the set of modules which consists of all the modules in the included\modiile
lists of all classes in CS. Let CM be the union of CS and MS.
Let N be the class-variable-identifier.
ii) If exactly one of the classes or modules in CM has a bindiug with name N in fhe
set of bindings of class variables, let B be that binding.
If more than one class or module in CM has bindings with name N in the pet
of bindings of class variables, choose a binding B from those bindings in [an
implementation-defined way.
Replace the value of B with V.
iii) If none of the classes or modules in CM has a binding with name N in the set| of
bindings of class variables, creaté a variable binding with name N and value V]in
the set of bindings of class variables of C.
4) If the variable is an instanée=variable-identifier:
i) Let N be the instance-variable-identifier.
ii) If a binding.with name N exists in the set of bindings of instance variables of fhe
current-self, replace the value of the binding with V.
iii) Otheérwise, create a variable binding with name N and value V in the set|of
bindings of instance variables of the current self.
5) \'If the variable is a local-variable-identifier:

c)

68

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

scoped-constant-assignment-statement ::
primary-expression [no line-terminator here] [no whitespace hefe] :: constant-
identifier
[no line-terminator here] = method-invocation-without-parentheses
| :: constant-identifier [no line-terminator here | = methodswpvocation-without-parenthe

SES

Sq
A

bmantics

scoped-constant-assignment is evaluated as follows:

If the primary-expression is present, evaluate it and let M be the resulting value. Otherwi
let M be the class Object.

If M is an instance of the class;Module:

1) Let N be the congtant-identifier.

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

3) If a binding with name N exists in the set of bindings of constants of M, replace t
value of the binding with V.

4). ' Otherwise, create a variable binding with name N and value V in the set of bindij

he

1S

of constants of M.

c)

5) The value of the scoped-constant-assignment is V.

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

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

Sé¢émantics

A

Syntax

11.4.2.2.5 Single method assignments

single-indering-assignment is evaluated as follows:

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

Construct a list of arguments from the indezing-argument-list as described in 11.3.2. Le{ L
be the resulting list.

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

Append V to L.
Invoke the method [1=06nVO with L as the list of arguments.

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

simgle-method-assignment ::=

70

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

single-method-assignment-expression ::
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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| ::) 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

a)

b

1]
1]

S)

single-method-assignment is evaluated as follows:

resulting value.

M and =.

value V.

.4.2.3 Abbreviated assignments
.4.2.3.1 General description
hntax

The value of the single-method-assignment is V.

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

Evaluate the operator-expression or method-invocation-without-parentheses. het) V be 1

Let M be the local-variable-identifier or constant-identifier. Let N be the concatenation

Invoke the method whose name is N on O with a list of arguments which contains only d

he

of

ne

abbreviated-assignment 1=
abbreviated-assignment:erpression
| abbreviated-assigriment-statement

abbreviated-assignynent-expression ::
abbrevigted-variable-assignment-expression
| abbrémated-indezing-assignment-expression
| abbréviated-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
method-invocation-without-parentheses

Sq
A

1]

bmantics

h abbreviated-variable-assignment is evaluated as follows:
Evaluate the variable as a variable reference (see 11.5.4). Let J*~be the resulting value.

If the assignment-operator is &&=, and if V is a falseiSh object, then the value of fhe
abbreviated-variable-assignment is V.

If the assignment-operator is | 1=, and if V is%Jtrueish object, then the value of fhe
abbreviated-variable-assignment is V.

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

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

Let I be the variable of the abbreviated-variable-assignment-expression or the abbreviatpd-
variable-assignmentystatement.

Evaluate a siggle-variable-assignment-expression (see 11.4.2.2.2) where its variable is I and
the operator-expression is X.

Thewvalie of the abbreviated-variable-assignment is the resulting value of the evaluation

.4.2.3.3 Abbreviated indexing assignments

Syntax

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

S¢emantics

Ah abbreviated-indezing-assignment is evaluated as follows:

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

b) Construct a list of arguments from the indezing-argument-list as described’in 11.3.2. Let L
be the resulting list.

c)| Invoke the method [] on O with L as the list of arguments. Let/V be the resulting valfie.

d) If the assignment-operator is &&=, and if V is a falseish object, then the value of the
abbreviated-indexing-assignment is V.

e)| If the assignment-operator is ||=, and if V is“a trueish object, then the value of {he
abbreviated-indexing-assignment is V.

f)] Otherwise, evaluate the operator-expression or method-invocation-without-parentheses. let
W be the resulting value.

g)l Let OP be the assignment-operatér-name of the assignment-operator.

h) Evaluate the operator-ezpression of the form V- OP W. Let X be the resulting value.
i)] Append X to L.

j)| Invoke the methed [1=on O with L as the list of arguments.

k) The valuelof 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-parentheses

| primary-expression [no line-terminator here] . constant-identifier

[no line-terminator here | assignment-operator method-invocation-without-parentheses

Sq
A

bmantics

h abbreviated-method-assignment is evaluated as follows:

Evaluate the primary-expression. Let O be the resulting value.
Create an empty list of arguments L. Invoke the method whose nani€ is the local-varial
identifier or the constant-identifier on O with L as the list of drguments. Let V be {

resulting value.

If the assignment-operator is &&=, and if V is a falseish object, then the value of {
abbreviated-method-assignment is V.

If the assignment-operator is | 1=, and if V is™a’trueish object, then the value of f{
abbreviated-method-assignment is V.

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

Let OP be the assignment-operator-name of the assignment-operator.
Evaluate the operator-expression of the form V. OP W. Let X be the resulting value.

Let M be the local-variable-identifier or the constant-identifier. Let N be the concatenati
of M and =.

Invoke the-method whose name is N on O with a list of arguments which contains only d
value X:

The-wvalue of the abbreviated-method-assignment is X.

he

he

he

oI

ne

424 NMultiple 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

L onn Tt dn Joft o d oo do bt maot oo olipn o Joft Bopd ofJds N\
U P AR5t C—BHETROT yasa=uaay GRSt C—

[no line-terminator here| =
( method-invocation-without-parentheses | operator-expression )

left-hand-side ::
variable
| primary-expression [no line-terminator here] [no whitespace Here| [ indexing-
argument-list” ]
| primary-expression [no line-terminator here]
(. ]::) (local-variable-identifier | constant-identifier.)
| :: constant-identifier

multiple-left-hand-side ::
( multiple-left-hand-side-item [no line-termgnator here] , )* multiple-left-hand-
side-item”
| ( multiple-left-hand-side-item [no line-terminator here] , )* packing-left-hand-side”’
| packing-left-hand-side
| grouped-left-hand-side

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

grouped-left-hand-sidey:
( multiple-lefthand-side )

multiple-left=hand-side-item ::
left-hand-side
[vgrouped-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)

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.

ii) If the operator-expression-list is omitted, create an empty list of values L4

76

iii) If the splatting-right-hand-side is present, construct a list of values from i splattjng-
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 emptydist’of values L2.

v) The result is the concatenation of L1 and L2.

2) If the length of L is 0 or 1, let A be an implementation-defined value.

3) If the length of L is larger than 1, create a direet instance of the class Array and st¢re
the elements of L in it, preserving their orderi\bét A be the instance of the class Array.

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

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

A one-to-packing-assignmentéstatement is evaluated as follows:

1) Evaluate the method=invocation-without-parentheses or the operator-expression. Letl V
be the resulting(value.

2) If V is an.iustance of the class Array, let A be a new direct instance of the class Array
which ¢ontains only one element V itself, or all the elements of V in the same ordler
in VAWhich is chosen is implementation-defined.

3) I+ V is not an instance of the class Array, create a direct instance A of the class Array
which contains only one value V.

4) 1If 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.

5) 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)
and let R be the resulting list.

D]
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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.

ral . . h N L b . | L
LICALC all TIIPLY 1150 UL VallablTs L.

P
-+

-
~]

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

4)  For each element L; of L, in the same order in Iftake the following steps:
i)  Let i be the index of L; within L. Let g be the number of elements of R.
ii) If L; is a left-hand-side:
I) 1If 7 is larger than Npyxlet V be nil.
IT) Otherwise, let V" be the ith element of R.

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

I) OJIf'd is larger than Ng, create an empty direct instance of the class Array. ILet
A be the instance.

IT) Otherwise, create a direct instance of the class Array which contains elemefts
in R whose index is equal to, or larger than 7, in the same order they are stoed
in B Tet 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.
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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 ::

Iﬂ‘f‘f hand-side [Y‘lf\ lineterminagtar 1’1131‘13] =

operator-expression [no line-terminator here| rescue operator-expression s

Sémantics

Ah assignment-with-rescue-modifier is evaluated as follows:

a)l Evaluate the operator-expression;. Let V be the resulting value.
b) If an exception is raised and not handled during the evaluation of the operator-expressiof,
and if the exception is an instance of the class StarmdardError, evaluate the operatpr-
expressions and replace V with the resulting value,
c)| Evaluate a single-variable-assignment-expression (see 11.4.2.2.2) where its variable is t{he

left-hand-side and the value of the operator-ezpression is V. The value of the assignmept-
with-rescue-modifier is the resulting valuerof the evaluation.

11.4.3 Unary operator expressions
11.4.3.1 GGeneral description

Syntax

unary-operator-etpression 1=
Unary-minus-erpression
| unary*expression

UNATY=NINUS-eTPTESSION
DOWET-ELPTESSION,
[ = pOweT-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 arguments. The value of the unary-minus-expression is the resulting value\of fhe
invocation.

c)| A unary-expression of the form ~ unary-ezpression, is evaluated as follows:

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

2) Create an empty list of arguments L. Invoke the method~"én X with L as the list| of
arguments. The value of the unary-expression is the regulting value of the invocatipn.

d) A wunary-expression of the form + unary-expressions i’evaluated as follows:

1) Evaluate the unary-expressions. Let X bethé resulting value.

2) Create an empty list of arguments L, Invoke the method +@ on X with L as the list| of
arguments. The value of the unarysezpression is the resulting value of the invocatijn.

e)l A unary-expression of the form Funary-expressions is evaluated as described in 11.2.

11.4.3.2 The defined? expression

Syntax

defined?-expression 1=
defined#=with-parentheses
| definéd?-without-parentheses

defined ?-with-parentheses ::
detinedr C expression )

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

Semantics

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

b)

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.

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

If F is a global-variable-identifier:

)

2)

If F is a class-variable-identifier:

)

3)

If F is an instance-variable-identifier:

1)

2)

W F is a local-variable-identifier:

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

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

Let C be the current class or module. Let CS be the set of classes which consists of C
and all the superclasses of C. Let MS be thelset of modules which consists of all fhe
modules in the included module lists of all%lasses in CS. Let CM be the union of CS
and MS.

If any of the classes or modules in €M has a binding with name F in the set of bindijgs
of class variables, the value of‘the defined?-expression is an implementation-defirfed

value, which shall be a trueiSh object.

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

If a binding-with name E exists in the set of bindings of instance variables of fhe
current_s¢lf, the value of the defined?-expression is an implementation-defined valjie,
which{shall be a trueish object.

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

80

)

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

equality-expression ::
relational-expression
| relational-expression
| relational-expression

[no line-terminator here| <=> relational-expression
[no line-terminator here] == relational-expression
| relational-expression [no line-terminator here] === relational-expréession
| relational-expression [no line-terminator here] != relational-expression
[no line-terminator here]

[ ]

| relational-expression =" relational-expression

| relational-expression [no line-terminator here] !~ relationual-expression

relational-expression ::
bitwise- OR-expression
| relational-expression [no line-terminator heré

1> bitwise-OR-expression
| relational-expression [no line-terminator héteé]

]

]

= bitwise-OR-expression
bitwise-OR-expression
= bitwise-OR-expression

AN N V WV

| relational-expression [no line-terminator here
| relational-expression [no line-termindtor here

bitwise-OR-expression ::
bitwise-AND-expression
| bitwise-OR-expression [no line-terminator here] | bitwise-AND-expression
| bitwise-OR-expressiofi{no line-terminator here| ~ bitwise-AND-expression

bitwise-AND-expression ::
bitwise-shift-expression
| bitwisexAND-expression [no line-terminator here| & bitwise-shift-expression

bitwise=shift-expression ::
additive-expression

| 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

©ISO/IEC 2012 — All rights reserved 81


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

ISO/IEC 30170:2012(E)

| 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 ::=

If[there is a whitespace character just before any of the following operators, thiere shall be ¢
or] more whitespace characters just after the operator.

o | & of a bitwise-AND-expression
o | << of a bitwise-shift-expression
e | + of a additive-expression

o [ - of a additive-expression

o [ * of a multiplicative-expression
e | / of a multiplicative-expression
o [ % of a multiplicative-expression

NPTE For example, “x -y” is,not an additive-expression. However, if “x” is a reference to a lo
variable, a conforming processofimay evaluate “x -y” as an additive-expression of the form “x - y”

“¥” is not a reference to a lgealvariable, “x -y” shall be evaluated not as “x() - y” but as a comm

(1J..3.1) of the form “x(—y)”:

Sémantics

An equality-etpression is evaluated as follows:

a)| If the equality-expression is of the form z !'= y, take the following steps:

ne

cal
If
nd

¥) FEvalnate z Tet X be the resnltine 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 a
shall return the value of the equality-expression in Step a) 3), where let X and Y
the receiver and the argument, respectively.

If the equality-expression is of the form x !~ y, take the following steps:

)

Evaluate z. Let X be the resulting value.

nd
be

2)

3)

Evaluate y. Let Y be the resulting value.

Invoke the method =~ on X with Y as an argument. If the resulting value(isa true

sh

object, the value of the equality-expression is false. Otherwise, the value of the equaldty-

expression is true.

The steps in Step f) may be taken instead of Step c¢). In this case, thefollowing conditidns

shall be satisfied:

e  The operator !~ is included in operator-method-name,

e An instance method !~ is defined in the class Bbject, one of its superclasses, oy a
module included in the class Object. Theuethod !~ shall take one argument ajnd
shall return the value of the equality-expregsion in Step c) 3), where let X and Y |be
the receiver and the argument, respectively.

If the equality-expression is an unary-minus-expression and not a power-expression, evaju-

ate it as described in 11.4.3. If thé\equality-expression is an unary-minus-expression and

a power-expression, evaluate the power-expression by taking the following steps and f
resulting value is the value of the equality-expression.

D

If the power-expregsion is a unary-expression, evaluate it as described in 11.4.3 and f
resulting value is_the value of the power-expression.

If the power=trpression is a power-expression of the form unary-expression ** pow
expression:

if ) If the unary-expression is of the form - unsigned-number:

he

he

-

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 “**” on X with Y as an argument. Let Z

be the resulting value.

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 “**” on X with Y as an argument. The

value of the power-expression is the resulting value.

Otherwise, for the equality-expression of the form z binary-operator y, take the following
steps:

1) FEvaluate z. Tet X be the resulting value

11.5 Primary expressions
11.5.1 General description

Syntax

2) Evaluate y. Let Y be the resulting value.

3) Invoke the method whose name is the binary-operator on X with Y as@an-argumept.
The value of the equality-expression is the resulting value of the invodation.

DPTUMATY-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-expressiofs
| for-expression
| return-without-argument
| break-Without-argument
| nextswithout-argument
| redo-expression
| \retry-expression
| 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.

Sde 11.3.5 for yield-with-optional-arguments.
Sde 8.7.6 for literals.

Sde 11.4.3.2 for defined?-with-parenthesess.
Sde 11.3 for primary-method-invocations.
11.5.2 Control structures

11.5.2.1 General description

Syntax

ISO/IEC 30170:2012(E)

control-structure ::=
conditional-expression
| iteration-expression
| jump-expression
| begin-expression

11.5.2.2 Conditional expressions
11.5.2.2.1 General description

Syntax

conditional-expression 1=

if-expression
| unless-expression
| case-expression
| conditional-operator-ezpression

11.5.2.2.2 The if expression

Syntax
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if-expression ::

. . . ?
if expression then-clause elsif-clause™ else-clause” end

then-clause ::

separator compound-statement
| sepamtor? then compound-statement

else-clause ::

elsif-clause ::

else compound-statement

elsif expression then-clause

Sémantics

A if-expression is evaluated as follows:

Evaluate the ezpression. Let V be the resulting value:

If V is a trueish object, evaluate the compound-statement of the then-clause. The value
the if-expression is the resulting value. In thiscé8e, elsif-clauses and the else-clause, if a
are not evaluated.

If V is a falseish object, and if there is o elsif-clause and no else-clause, then the value
the if-expression is nil.

If V is a falseish object, and_if there is no elsif-clause but there is an else-clause, th
evaluate the compound-statement of the else-clause. The value of the if-expression is {
resulting value.

If V is a falseish-object, and if there are one or more elsif-clauses, evaluate the sequence
elsif-clauses as follows:

1) Evaluate the expression of each elsif-clause in the order they appear in the progr
téxt, until there is an elsif-clause for which ezpression evaluates to a trueish objg
Let T be this elsif-clause.

of

of

en
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if-

expression is the resulting value. Other elsif-clauses and an else-clause following T, if

any, are not evaluated.

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

nil.
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11.5.2.2.3 The unless expression

Syntax

unless-expression ::
: ?
unless expression then-clause else-clause’ end

Semantics

Anh unless-expression is evaluated as follows:

a)l Evaluate the expression. Let V be the resulting value.

b) If V is a falseish object, evaluate the compound-statement of the then-clguse. The va
evaluated.

c)| If V is a trueish object, and if there is no else-clause, then the value of the unless-express
is nil.

d) If V is a trueish object, and if there is an else-clause, then evaluate the compound-statem
of the else-clause. The value of the unless-expression’is the resulting value.

11.5.2.2.4 The case expression

Syntax

ue

of the unless-expression is the resulting value. In this case, the else-clause, if any, is not

bt

case-expression
case-expression-with-expression
| case-expression-withdut-expression

case-expression-with>erpression ::
; ot + ?
case expression separator-list® when-clause™ else-clause” end

case-expression-without-expression ::
- 47 ?
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

©ISO/IEC 2012 — All rights reserved
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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. Let
be the resulting value.

The meaning of the phrase “O is matching” in Step ¢) is defined as follows:

1) If the case-expression is a case-expression-with-expression, invoke the method ===

v

on

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.

2) If the case-expression is a case-expression-without-expression, O is matching if and oply

if O is a trueish object.
Take the following steps:

1) Search the when-clauses in the order they appear in the program text for a matchi
when-clause as follows:

i)  If the operator-expression-list of the when-arqunent is present:

I) For each of its operator-expressions, evaluate it and test if the resulting va
is matching.

IT) If a matching value is found;other operator-expressions, if any, are not ey
uated.

ii) If no matching value is found, and the splatting-argument (see 11.3.2) is preseit:

I) Construct aglist of values from it as described in 11.3.2. For each element
the resulging 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.

ng

ue

of

iii) A4hen-clause is considered to be matching if and only if a matching value is found

1 its when-argument. Later when-clauses, if any, are not tested in this case.

2) df one of the when-clauses is matching, evaluate the compound-statement of the th
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 is the

resulting value.

4)  Otherwise, the value of the case-ezpression is nil.

11.5.2.2.5 Conditional operator expression

Syntax

88
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conditional-operator-expression ::
range-expression
| range-expression [no line-terminator here| ? operator-expressioni [no line-terminator

here| : operator-expression
Semantics
A canditional-operatar-exrnressian of the form range-ernression ? onerator-ernressions - anerator-
I I J Ir Ir I I I

[&

11.5.2.3 Iteration expressions
11.5.2.3.1 General description

Syntax

a)l Evaluate the range-expression.

ipressions is evaluated as follows:

If the resulting value is a trueish object, evaluate the operator-expressiony) The value
the conditional-operator-expression is the resulting value of the evaluafign.

is the resulting value of the evaluation.

iteration-expression ::=
while-expression
| until-expression
| for-expression
| while-modifier-statenvent
| until-modifier-statement

E

T

wch iteration,éxpression has a condition expression and a body.

he condition expression of an iteration-expression is the iteration-expression’s part evaluated|to

ddtermine the condition of the iteration of the iteration-expression. The condition expression df a

w

vile-expression (see 11.5.2.3.2), until-expression (see 11.5.2.3.3), for-expression (see 11.5.2.3.4),

19 50 19

w
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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.

©ISO/IEC 2012 — All rights reserved

Otherwise, evaluate the operator-expressions. The value of the conditional-operator-exprepsion

89


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

ISO/IEC 30170:2012(E)

11.5.2.3.2 The while expression

Syntax

while-expression ::

while expression do-clause end

do-clause ::

separator compound-statement

| no line-termanator here| do compound-statement

Sq
A

1)

3)

1)

bmantics

while-expression is evaluated as follows:

Evaluate the ezpression, and take the following steps:

If V is a falseish object, terminate the evaluation of the while-expression. The value of {
while-expression is nil.

If V is a trueish ebjéect, evaluate the compound-statement of the do-clause, and take {
following steps:

If the evaluation of the expression is terminated by a break-expression (see 11.5.2.4.
terminate the evaluation of the while-expression.

If the jump-argument of the break-expression is present, the value of the while-expressy
is the value of the jump-argument. Otherwise; the value of the while-expression is ni

If the evaluation of the expression is términated by a next-expression (see 11.5.2.4
or redo-expression (see 11.5.2.4.5), eéntinue processing from the beginning of Step

Otherwise, let V be the resulting value of the expression.

If the evaluation of the compound-statement is terminated by a break-expression, t
minate the evaluation of the while-expression.

1f the jump-argument of the break-expression is present, the value of the while-express

he

he

T -

on

is the value of the jump-argument. Otherwise, the value of the while-expression is o
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If the evaluation of the compound-statement is terminated by a next-expression, con-

tinue processing from Step a).

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).
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11.5.2.3.3 The until expression

Syntax

E)

until-expression ::

until expression do-clause end

Semantics

An until-expression is evaluated as follows:

1)

3)

a)l Evaluate the expression, and take the following steps:

If the evaluation of the expression is terminated by a break-expression)(see 11.5.2.4.
terminate the evaluation of the until-expression.

If the jump-argument of the break-expression is present, themalde of the until-express
is the value of the jump-argument. Otherwise, the valuetofsithe until-expression is n

If the evaluation of the ezpression is terminated by)a next-expression (see 11.5.2.4]
or redo-expression (see 11.5.2.4.5), continue processing from the beginning of Step

Otherwise, let V' be the resulting value of the expression.

b)Y If V is a trueish object, terminate the evaluation of the until-expression. The value of {he

1)

until-expression is nil.

c)| If V is a falseish object, evaluate,¥he compound-statement of the do-clause, and take f
following steps:

If the evaluation @fthe compound-statement is terminated by a break-expression, t
minate the evaluation of the until-expression.

If the jump=argument of the break-expression is present, the value of the until-express

is the valie of the jump-argument. Otherwise, the value of the until-expression is njl.

he

on

n-

n-

2) Ifthe evaluation of the compound-statement is terminated by a next-expression, ¢
tinue processing from Step a).

3) Tf the evalnation of the compound-statement is terminated hy a redo-expression, c
tinue processing from Step c).

4)  Otherwise, continue processing from Step a).

11.5.2.3.4 The for expression

Syntax

©ISO/IEC 2012 — All rights reserved
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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

Sé¢émantics

A

1]
1]

S)

for-expression is evaluated as follows:

.5.2.4 Jump expressions
.5.2.4.1 General description

rntax

Evaluate the expression. If the evaluation of the expression is terminated by a bregk-
expression, next-expression, or redo-expression, the behavior is unspecified: Otherwise, [let
O be the resulting value.

Let E be the primary-method-invocation of the form primary-expression [no line-terminafor
here] . each do | block-parameter-list | block-body end, where the value of the primafy-
expression is O, the block-parameter-list is the for-variable, the block-body is the compoupd-
statement of the do-clause.

Evaluate E; however, if a block whose block-body isthe compound-statement of the do-clatise
of the for-expression is called during this evaluation, the steps in 11.3.3 except the Step|c)

and the Step e) 4) shall be taken for the evaluation of this call.

The value of the for-expression is the résulting value of the evaluation.

Jump-expression =

returnepression
| breaksexpression
| mext-expression
|\redo-expression
| retry-expression

Semantics

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.

If 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
bl

1]

S)

.5.2.4.2 The return expression

ntax

the both cases, the current block or the current iteration-expression does not exist_if‘sucl a
bck or iteration-expression does not exist.

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

T

Sq
R

he block-argumet)of the argument-list (see 11.3.2) of a jump-argument shall be omitted.

bmantics

bturn-éxpressions and jump-arguments are evaluated as follows:

a)

A return-expression is evaluated as follows:

1) 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.

2) 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.
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ii)

iii)

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

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:

i)

ii)

i)
ii)

b) A jump-argument is evaluated as follows:

i)

ii)

iii)

i)

5) Otherwise:

1) If the jump-argument is a splatting-argument:

2)  Otherwise:

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 outermost (f$ee
11.3.3).

Terminate the evaluation of M (see 13.3.3).

If L is the current block, terminate the evaluation of Ir[see 15.3.1.2.6 b)].

Otherwise, the behavior is unspecified.

Construct a list of values from the splatting-argument as described in 11.3.2 ajnd
let L be the resulting list;

If the length of L is ‘Q.br 1, the value of the jump-argument is an implementatign-
defined value.

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-
argumednit is the instance.

Construct a list of values from the argument-list as described in 11.3.2 and lef L
be the resulting list.

ii)

iii)

11.5.2.4.3
Syntax

94

If the length of L is 1, the value of the jump-argument is the only element of L.
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.

The break expression
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break-expression 1=
break-without-argument
| break-with-argument

break-without-argument ::
break

break-with-arqument ::
break jump-argument

Seéemantics

Al break-expression is evaluated as follows:

a)l 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 currgnt
block (see 11.3.3).

c)| If the current iteration-expression is present, termiinate the evaluation of the conditjon
expression of the current iteration-expression (see11.5.2.3) when the break-ezpression igin
the condition expression, or terminate the body 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 instange of the class Symbol with name break.

2) If the jump-arqgumeénd of the break-expression is present, let V be the value of {he
Jump-argument. (Otherwise, let V be nil.

3) Raise a diréct instance of the class LocalJumpError which has two instance variaple

bindings, 0Ohe named @reason with the value § and the other named @exit_value 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
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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

1]

S)

T the current 0lock IS presemnt, teriminate the evaluation ol the block-body of the curr¢nt
block (see 11.3.3).

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 next-¢rpression is|in
the condition expression, or terminate the body of the current iteration‘erpression when
the next-expression is in the body.

If the current block or the current iteration-expression is not present:
1) Let S be a direct instance of the class Symbol with wameé next.
2)  If the jump-argument of the next-expression is présent, let V be the value of the jump-
argument. Otherwise, let V be nil.
3) Raise a direct instance of the class LocalJumpError which has two instance variaple
bindings, one named @reason with thewalue § and the other named @exit_value with
the value V.
.5.2.4.5 The redo expression
ntax

redo-expression ::

redo
S¢émantics
Alredo-expression is evaluated as follows:
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

96

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.

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

Sémantics

Alretry-expression is evaluated as follows:

a)l If the current method invocation (see 13.3.3) exists, let M be the method-body which cpr-
responds to the current method invocation. Otherwise, let, M be the program (see 10.1)]

b) Let E be the innermost rescue-clause in M which en¢loses the retry-expression. If such a
rescue-clause does not exist, the behavior is unspecified.

c)] Terminate the evaluation of the compound-statement of the then-clause of E (see 11.5.2.p).
11.5.2.5 The begin expression

Syntax

begin-expression ::
begin body-statement end

body-statement G
* ? ?
compounid*statement rescue-clause™ else-clause’ ensure-clause’

rescue~clause ::
. . . . ?
rescue [no line-terminator here] exception-class-list’
Pfrrppﬁnfn—qmrinhlp—neqirmmpfnf? 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

Fvaluate the compound-statement of the vody-statement.

If no exception is raised, or all the raised exceptions are handled during Step a):

)

2)

3)

4)

If an exception is raised and not handled diiring Step a), test each rescue-clause, if any,|i
the order it occurs in the program text-\The test determines whether the rescue-clause d
handle the exception as follows:

1)

2)

If the else-clause is present, evaluate the else-clause as described in 11.5:2.2.2.

If the ensure-clause is present, evaluate its compound-statement.) The value of {
ensure-clause is the value of this evaluation.

If both the else-clause and the ensure-clause are present, thevalue of the body-statem
is the value of the ensure-clause. If only one of these €lauses is present, the value

the body-statement is the value of the clause.

If neither the else-clause nor the ensure-clguse is present, the value of the bo
statement is the value of its compound-statement.

Let E be the exception raised.

If the exception-class<list is omitted in the rescue-clause, and if E is an instance of {
class StandardErnor, the rescue-clause handles E.

If the exception-class-list of the rescue-clause is present:

i) _Mthe exception-class-list is of the form operator-expression, evaluate the operat
expression. Create an empty list of values, and append the value of the operat
expression to the list.

he

nt
of

1y~

ar

he

ii) If the exception-class-list is of the form multiple-right-hand-side, construct a |

ist

98

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.

2 Ifthe ensure-clause is prpconf evaluate it The value of the hn/]y_efnfpmpfnf isthe vzalue

of the ensure-clause.
4) If the ensure-clause is omitted, the value of the body-statement is V.
e)| If no rescue-clause is present or if a rescue-clause which can handle E isrmet found:
1) If the ensure-clause is present, evaluate it.
2)  The value of the body-statement is unspecified.

The ensure-clause of a body-statement, if any, is always evaluated, even when the evaluation| of
bddy-statement is terminated by a jump-expression.

11.5.3 Grouping expression

Syntax

grouping-exrpression
( expression )
| ¢ compound-statement )

Sémantics

Al grouping-expression is evaluated as follows:

a)| Evaluate'the expression or the compound-statement.

b) _The value of the grouping-expression is the resulting value.

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

Sde from 11.5.4.2 to 11.5.4.7 for variables and scoped-constant-references.

Sde 11.5.4.8 for pseudo-variables.

11.5.4.2 Constants

Al constant-identifier is evaluated as follows:

Let N be the constant-identifier.
Search for a binding of a constant with name N>as described below.
As soon as the binding is found in any of the following steps, the evaluation of the consta

identifier is terminated and the value of the constant-identifier is the value of the bindj
found.

Let L be the top of [class-module-list] . Search for a binding of a constant with name N|i

each element of L from start.to end, including the first element, which is the current cl
or module, but except for;the last element, which is the class Object.

If a binding is not(found, let C' be the current class or module.

Let L be the~iné¢luded module list of C. Search each element of L in the reverse order fo
binding of &-Constant with name V.

If the=binding is not found:

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 of the

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.
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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).

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 Obje

ct

1]

A

)

2)

iii)

.5.4.3 Scoped constants
scoped-constant-reference is evaluated as follows:

If the primary-expression is present, evaluate it andlet 'C be the resulting value. Otherwi
let C' be the class Object.

Otherwise:
Let N be the constant-identifier.

If a binding with name N exists in the set of bindings of constants of C, the value
the scoped-constant-yeference is the value of the binding.

Otherwise:

i)

if)

and search each element of L in the reverse order for a binding of a constant'w
name N.

If the binding is not found, create a direct instance of the class Symbol with na
N, and let R be that instance. Invoke the method const missing‘on the currg
class or module with R as the only argument. The value of the constant-identif
is the resulting value.

If C is not an instance of the class Module, raise a direct instance of the class TypeErrdr.

Lef ¥ be the included module list of C. Search each element of L in the reve
otder for a binding of a constant with name N.

If the binding is found, the value of the scoped-constant-reference is the value
the binding.

ne
nt
Ler

of

[Se

of

iii)

iv)

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
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a)

b)

c)

Let N be the global-variable-identifier.

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

a)

1]

A

class-variable-identifier is evaluated as follows:

.5.4.6 Instance vapiables

h instance-variable=identifier is evaluated as follows:

Let N be the class-variable-identifier. Let C be the first class or module in the\list at f
top of [class-module-list] which is not a singleton class.

Let CS be the set of classes which consists of C' and all the superclasses of C. Let MS
the set of modules which consists of all the modules in the included moadule list of all clas
in CS. Let CM be the union of CS and MS.

If a binding with name N exists in the set of bindings of class variables of only one of t
classes or modules in CM, let V' be the value of the binding.

If more than two classes or modules in CM hayeva binding with name N in the set
bindings of class variables, let V be the value of one of these bindings. Which binding
selected is implementation-defined.
If none of the classes or modules in CM has a binding with name N in the set of bindir
of class variables, let S be a direct.instance of the class Symbol with name N and raisq

direct instance of the class NameExror which has S as its name attribute.

The value of the class-variablezidentifier is V.

Let N bethe instance-variable-identifier.

he

be

BCS

he

of

is

1S
b a

If asbinding with name N exists in the set of bindings of instance variables of the currgnt

self] the value of the instance-variable-identifier is the value of the binding.

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.

102

©ISO/IEC 2012 — All rights reserved


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

ISO/IEC 30170:2012(E)

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

m

a)

b)

ethod invocation is determined as follows:

Let P be the point of the program text where I occurs.

Let S be the innermost local variable scope which encloses P and which does not correspond

to a block (see 9.2).

Let R be the region aof the pragram text between the hpginnihg of S and P

d) If the same identifier as I occurs as a reference to a local variable in variable-reférence|in
R, then [ is a reference to a local variable.
e)| If the same identifier as I occurs in one of the forms below in R, then I ig\a reference t¢ a
local variable.
° mandatory-parameter
° optional-parameter-name
e array-parameter-name
e proc-parameter-name
e wariable of left-hand-side
e wariable of single-variable-assignment-expression
e wariable of single-variable~assignment-statement
e wariable of abbreviated-variable-assignment-expression
e wariable of abbréviated-variable-assignment-statement
f)] Otherwise, I is;a-method invocation.
NPTE In cases of an occurrence of a local-variable-identifier in other than a wvariable-reference, fhe
aHove steps/axé also applied if it cannot be determined by only syntactic rules whether the occurrenc¢ is
a teferenee-t6 a local variable or a method invocation.
11.54.7.3 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

Syntax

pseudo-variable ::
nil-expression
| true-expression
| false-expression
| self-expression

NOTE A pseudo-variable has a similar form to a local-variable-identifier, but is not a variable.
11.5.4.8.2 The nil expression

Syntax

nil-expression ::
nil

Sémantics

Al nil-expression evaluates 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 ::

setf

Sémantics

Alself-expression evaluates to the value of the current self.
11.5.5 Object constructors
11.5.5.1 Array constructor

Syntax

array-constructor ::
[ indexing-arqgument-list” 1

Semantics

Ah array-constructor is evaluated-as follows:

a)| If there is an indezingargument-list, construct a list of arguments from the indezrifig-
argument-list as desgribed in 11.3.2. Let L be the resulting list.

b) Otherwise, createsan empty list of values L.

c)| Create a direct instance of the class Array (see 15.2.12) which stores the values in L in {he
same order they are stored in L. Let O be the instance.

d) Thewvalue 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

Seéemantics

a)l A hash-constructor is evaluated as follows:

1) If there is an association-list, evaluate the association-list. The value of the haph-
constructor is the resulting value.

2) Otherwise, create an empty direct instance of the class Hash (see 15.2.13). The value
of the hash-constructor is the resulting instance.

b) An 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 fe-
sulting value.

ii) Evaluate the operator-expression of the association-value. Let V; be the resulting
value.

iii) Store a pair.of K; and V; in H by invoking the method [1= on H with K; and|V;
as the arguments.

3) The yalue of the association-list is H.
11.5.5.3 " 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 argumerjts:
A, B, and false.

If the range-operator is the terminal “...”
ments: A, B, and true.

, construct a list L which contains\three argu-

d) Invoke the method new on the class Range (see 15.2.14) with L as'the list of arguments.
The value of the range-expression is the resulting value.

12 Statements
12.1 General description

Syntax

statement ::

expression-statement

| alias-statement

| undef-statement

| if-modifier-statement

| unless-modifier-statement

| while-modifier{statement

| until-modifier=statement

| rescue-modifier-statement

| assignipenit-statement

S¢émantics

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) The value of the expression-statement is the resulting value.
12.3 The if modifier statement

Syntax

if-modifier-statement ::
statement [no line-terminator here] if expression

Sémantics

An if-modifier-statement of the form S if E, where@ is the statement and E is the expressipn,
is|evaluated as follows:

a)l Evaluate the if-expression of the form if E then S end.
b) The value of the if-modifier-statemyéent is the resulting value.
12.4 The unless modifier statement

Syntax

unless-modifier<statement ::
statem@nt’ [no line-terminator here] unless expression

Seémantics

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)l If S is a begin-expression, the behavior is implementation-defined.
b)Y Evaluate the while-expression of the form while £ do S end.

c)] The value of the while-modifier-statement is the resulting value.
12.6 The until modifier statement

Syntax

until-modifier-statement ::
statement [no line-terminator here] until ezpression

Sé¢émantics

An until-modifier-statement of the form(S until FE, where S is the statement and F is fhe
edpression, is evaluated as follows:

a)l If S is a begin-expression, the behavior is implementation-defined.
b) Evaluate the until-expression of the form until F do S end.

c)] The value of theZuntil-modifier-statement is the resulting value.
12.7 The _fescue modifier statement

Syntax

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

Sémantics

Alrescue-modifier-statement is evaluated as follows:

18

13.1 Modules

13.1.1 General description

Mlodules have the following attributes:

Every module is an instance ofithe class Module (see 15.2.2). However, not every instance of {
clhss Module is a module because the class Module is a superclass of the class Class, an instar
ofl which is not a module(but a class.

Evaluate the main-statement-of-rescue-modifier-statement. Let V be the resulting valug.

If a direct instance of the class StandardError is raised and not handled in Step a), evalu
fallback-statement-of-rescue-modifier-statement. The value of the rescué-modifier-statem
is the resulting value.

If no instances of the class Exception are raised in Step @); or all the instances of f{

class Exception raised in Step a) are handled in Step a),the value of the rescue-modifi
statement is V.

Classes and modules

Includeddnodule list: A list of modules included in the module. Module inclusion
described in 13.1.3.

Constants: A set of bindings of constants.

te
bnt

he

he
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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
created by an assignment (see 11.4.2).

is
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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

maodule r]DJ'Fl'ﬂq"f‘/;nﬂ X

module-path ::

module-name ::

top-module-path ::

nested-module-path ::

module-body ::

module module-path module-body end

top-module-path
| module-name
| nested-module-path

constant-identifier

11 module-name

primary-expression [no line-terminator here] :: module-name

body-statement

S¢
A

bmantics

module-definitioris evaluated as follows:

Determine the class or module C' in which a binding with name module-name is to |be
created’or modified as follows:

D) 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.

Let N be the module-name.
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1) 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.

2) Otherwise, create a direct instance M of the class Module. Create a variable binding

with name N and value M in the set of bindings of constants of 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 [class-

modnl@-]iqtﬂ and add M to the head of the newly created list. Push the list o

to

13

[class-module-list] .
2)  Push M onto [self] .
3) Push the public visibility onto [default-method-visibility] .
4)  Push an empty set of bindings onto [local-variable-bindings] .
Evaluate the body-statement (see 11.5.2.5) of the module-body~The value of the mody
definition is the resulting value of the body-statement.
[self] , [default-method-visibility] , and [local-variable*bindings] .

3.1.3 Module inclusion

Mlodules and classes can be extended by including other modules into them.

W
ay
m

o1

A

m

1:

hen a module is included, the instance‘methods (see 13.3.1), the class variables (see 11.5.4.
d the constants (see 11.5.4.2) of tlie'included module are available to the including class
pbdule.

Mpodules and classes can include other modules by invoking the method include (see 15.2.2.4.]

the method extend (sée)I5.3.1.3.13).

module M is included in another module N if and only if M is an element of the includ
bdule list of N-WA”module M is included in a class C' if and only if M is an element of {
cluded modtde-list of C, or M is included in one of the superclasses of C.

B.2 _Classes

1]

Restore the execution context by removing the elementsfrom the tops of [class-module-lisf

le-

=

or

7)

he

3.2/1  General description

Every class is an instance of the class Class (see 15.2.3), which is a direct subclass of the class
Module.

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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class-definition ::
class class-path [no line-terminator here] ( < superclass )’ separator
class-body end

class-path
top-class-path
| class-name
| nested-class-path

class-name ::
constant-identifier

top-class-path ::
:: class-name

nested-class-path ::
primary-expression [no line-terminator here] :: class-name

superclass ::
exTPression

class-body ::
body-statement

Sémantics

Al class-definition is evaluateg-as follows:

a)l Determine the class or module M in which the binding with name class-name is to [be
created or modified as follows:

1) If théelass-path is of the form top-class-path, let M be the class Object.

2) «Ifthe class-path is of the form class-name, let M be the current class or module.

3) 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.

b) 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.

i) If the superclass of the r’]nee-ffpﬁniﬁnn is omitted set the direct snperclass of C

to the class Object.

iii) Create a singleton class, and associate it with C. It shall have the singleton cljiss
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.

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 [clags-
module-list] , and add C to the head of the newly’ created list. Push the list ofto
[class-module-list] .

2)  Push C onto [self] .

3) Push the public visibility onto [defa@lt-method-visibility] .

4) Push an empty set of bindings orito [local-variable-bindings] .

d) Evaluate the body-statement (see 11.5.2.5) of the class-body. The value of the class-definit{on
is the resulting value of the body-statement.

=

e)| Restore the execution context by removing the elements from the tops of [class-module-lis}
[self] , [default-méethod-visibility] , and [local-variable-bindings] .

13.2.3 Inheritance

Alclass inlienits attributes of its superclasses. Inheritance means that a class implicitly contalns
all attributes of its superclasses, as described below:

° C'onstants and class variables of anprp]nqqpq can be referred to (see 11 542 and 1154 )

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://standardsiso.com/api/?name=ae978508d531a0ec676952e9a18c78c8

ISO/IEC 30170:2012(E)

13.3 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

T

H
Dd

he following constructs shall not be present in the method-parameter-part or the method-bo
A class-definition.

A module-definition.

A single-variable-assignment, where its variable is a constant-identifier.

A scoped-constant-assignment.

A multiple-assignment-statement in which there exists a left-hand-side of any of the follg
ing forms:

— constant-identifier;

— primary-expression [no line-terminator here] (. | : 1) (local-variable-identifier | const
identifier);

— :: Constant-identifier.

weyer;-those constructs may occur within a singleton-class-definition in the method-paramet]
rt-er the method-body.

Ly

'W-

nt-

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
method has the following attributes:

©ISO/IEC 2012 — All rights reserved
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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 to override the method in the superclass or the included module.

A method-definition is evaluated as follows:

\

a)

b

13

3.3.2-Method parameters

I e AL ol L L bl L
LCU IV DT VT UCJiTiCU=TIICLIIOU=TLWTTIC.

Create a method U defined by the method-definition. Initialize the attributesnod U
follows:

e  The class module list attribute is the element at the top of [class-moédule-list] .

e  The defined name attribute is N.

e  The visibility attribute is:
— If the current class or module is a singleton clasg; then the current visibility.
—  Otherwise, if N is initialize or initialize_copy, then the private visibility
— Otherwise, the current visibility.

If a method binding with name N exists'in the set of bindings of instance methods of {
current class or module, let V' be the+value of that binding.

1) If V is undef, the evaluation of the method-definition is implementation-defined.
2) Replace the value©f the binding with U.

Otherwise, create‘a’method binding with name N and value U in the set of bindings
instance methods of the current class or module.

The valuelof the method-definition is implementation-defined.

as

he

of
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method-parameter-part ::

( parameter-list” )
| pammeter—list? separator

parameter-list ::

mandatory-parameter-list (, optional-parameter-list )’
(, array-parameter )’ (, proc-parameter )’
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| optional-parameter-list ( , array-parameter )’ ( , proc-parameter )’
| array-parameter (, proc-parameter )’
| proc-parameter

mandatory-parameter-list ::
mandatory-parameter
| mandatory-parameter-list , mandatory-parameter

mandatory-parameter ::

TOCT— 0T T OTC—rrCT o e

optional-parameter-list ::
optional-parameter
| optional-parameter-list , optional-parameter

optional-parameter ::
optional-parameter-name = default-parameter-expression

optional-parameter-name ::
local-variable-identifier

default-parameter-expression ::
operator-erpression

array-parameter ::
* array-parameter-name
‘ *

array-parameter-name ::
local-variable-ideftifier

proc-parameter G
& procsparameter-name

proc-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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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.

13.3.3 Method invocation

The way in which a list of arguments is created ig«described in 11.3.

An array parameter: This parameter is represented by array-parameter-name. Let Y |be
the number of arguments, excluding a block-argument, given to a method invocation.” If N
is more than the sum of the number of mandatory parameters and optional parametérs, this
parameter is bound to a direct instance of the class Array containing the extra arguments
excluding a block-argument. Otherwise, the parameter is bound to an empty direct instajce
of the class Array. If an array-parameter is of the form “*” those extra arguments gre
ignored.

A proc parameter: This parameter is represented by proc-parameter-name. The param-
eter is bound to a direct instance of the class Proc which represents the block passed to fhe
method invocation.

Glven the receiver R, the method name M, and’the list of arguments A, take the following steps:

If the method is invoked with a block, let B be the block. Otherwise, let B be block-npt-
given.

Let C be the singleton _clags of R if R has a singleton class. Otherwise, let C' be the cljiss
of R.

Search for a methed binding with name M, starting from C as described in 13.3.4.
If a bindingis found and its value is not undef, let V be the value of the binding.
Otherwise, if M ismethod missing, the behavior is unspecified. If M is not method missing,

ad@ a direct instance of the class Symbol with name M to the head of A, and invoke fhe
method method missing (see 15.3.1.3.30) on R with A as arguments and B as the blogk.

J

118

Tct U be the Tesulting valie, and go to Step jJ.

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] .

©ISO/IEC 2012 — All rights reserved


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

ISO/IEC 30170:2012(E)

2) Push R onto [self] .

3) Push M onto [invoked-method-name] .

4)  Push the public visibility to [default-method-visibility] .

5) Push the defined name of V onto [defined-method-name] .

6) Push B onto [block] .

7) Push an empty set of local variable bindings onto [ocal-variable-bindings]

h) Evaluate the method-parameter-part of V as follows:

1) Let L be the parameter-list of the method-parameter-part.

2) Let P, P,, and P, be the mandatory-parameters of the mandatory-parameter-list,
the optional-parameters of the optional-parameter-list, and thearray-parameter of| L,
respectively. Let Na, Np.,, and Np, be the number of eléments of A, P,,, and |P,
respectively. If there are no mandatory-parameters or optional-parameters, let Np,,
and Np, be 0. Let S, be the current set of local variable bindings.

3) If N4 is smaller than Np,,, raise a direct instande’of the class ArgumentError.

4) If the method does not have P, and N4 is larger than the sum of Np,, and Np,, rafise
a direct instance of the class ArgumentErzor.

5) Otherwise, for each ith argument 4;“in A, in the same order in A, take the following
steps:

i) Let P; be the ith mandatory-parameter or optional-parameter in the order it gp-
pears in L.

ii) If such P; deesnot exist, go to Step h) 6).

iii) If P; isfeymandatory parameter, let n be the mandatory-parameter. If P; is an ¢p-
tional parameter, let n be the optional-parameter-name. Create a variable binding
with' name n and value A; in Sp.

6) <IN, is larger than the sum of Np,, and Np,, and P, exists:

i)  Create a direct instance X of the class Array whose length is the number of exfra
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.

7) 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:

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.

9) 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.

ii) Otherwise, invoke the method new on the class Proc &vith an empty list of arg
ments and D as the block. Let X be the resulting yalue of the method invocati

iii) Let n be the proc-parameter-name of proc-patamneter.
iv) Create a variable binding with name n and value X in 5.
Evaluate the method-body of V.
1) If the evaluation of the method-body is terminated by a return-expression:

i)  If the jump-argument of the return-expression is present, let O be the value of {
Jump-argument.

ii) Otherwise, let™© be nil.
2)  Otherwise, let_0 be the resulting value of the evaluation.
Restore the{eéxecution context by removing the elements from the tops of [class-modu
list] , [self], [invoked-method-name] , [default-method-visibility] , [defined-method-nam
[block] )'and [local-variable-bindings] .

The value of the method invocation is O.

u-
11.

he

le-

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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If a method binding with name M exists in the set of bindings of instance methods of C,
let B be that binding.

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 processing fr¢m
Step a).

¢)| B is the resolved method binding.
13.3.5 Method visibility
13.3.5.1 General description
Mlethods are categorized into one of public, private, or ‘protected methods according to the
cdnditions under which the method invocation is allowed. The attribute of a method which
dgtermines these conditions is called the visibility of the method.
13.3.5.2 Public methods
Afpublic method is a method whose visibility attribute is set to the public visibility.
Afpublic method can be invoked ¢n;an object anywhere within a program.
13.3.5.3 Private methods
Alprivate method is a@iethod whose visibility attribute is set to the private visibility.
A|private method ‘cannot be invoked with an explicit receiver, i.e., a private method caniot
b¢ invoked if &primary-expression or a chained-method-invocation occurs at the position which
cdrresponds~to the method receiver in the method invocation, except for a method invocation
of|any of:thé following forms where the primary-expression is a self-expression.
° 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 protected method can be invoked if and only if the following condition holds:

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

13.3.6 The alias statement

Syntax

The visibility of methods can be changed with the methods public (see 15.2.2.4.38), privdte
(spe 15.2.2.4.36), and protected (see 15.2.2.4.37), which are defined in the class Module.

alias-statement ::

new-name ::

aliased-name ::

alias new-name aliased-name

defined-method-name
| symbol

defined-method-name
| symbol

Sémantics

An alias-statement is-évaluated as follows:

Evaluate tlie hew-name as follows:

1) _H\the new-name is of the form defined-method-name, let N be the defined-method-nare.

2)~ If the new-name is of the form symbol, evaluate it. Let N be the name of the resulting

122

Tstance of theclass Symbot:
Evaluate the aliased-name as follows:

1) If aliased-name is of the form defined-method-name, let A be the defined-method-name.

2) If aliased-name is of the form symbol, evaluate it. Let A be the name of the resulting
instance of the class Symbol.

Let C be the current class or module.
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Search for a method binding with name A, starting from C' as described in 13.3.4.
If a binding is found and its value is not undef, let V be the value of the binding.

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.

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.

Otherwise, create a method binding with name N and value V in the set of bindings of

13

S3

instance methods of the current class or module.

The value of the alias-statement is nil.

8.3.7 The undef statement

rntax

undef-statement ::
undef undef-list

undef-list ::
method-name-or-symbol (, method-name-ogzsymbol )*

method-name-or-symbol ::
defined-method-name
| symbol

Sq
A

bmantics

h undef-statement is@valuated as follows:
For each method-name-or-symbol of the undef-list, take the following steps:

1) Lety'C be the current class or module.

2) ' If the method-name-or-symbol is of the form defined-method-name, let N be the definpd-

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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b)

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.

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
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© DENavior Of A OhJject WITell associated Witit 1t W e & SIMEIetol class C 18 associated W
object O, C is called the singleton class of O, and O is called the primary associated lobj
the singleton class.

h object has at most one singleton class. When an object is created, it shall not\be associaf
th any singleton classes unless the object is an instance of the class ClassOSingleton clas
e associated with an object by evaluation of a program construct such as.a) singleton-meth
finition or a singleton-class-definition. However, when an instance of the.elass Class is creat
shall already have been associated with its singleton class.

brmally, a singleton class shall be associated with only its primary associated object; howey
e singleton class of an instance of the class Class may be‘associated with some additiol
btances of the class Class which are not the primary agseciated objects of any other singlet
hsses, in an implementation-defined way. Once associated, the primary associated object
singleton class shall not be dissociated from its singleton class; however the aforemention
ditional associated instances of the class Classaxe dissociated from their singleton class wh
ey become the primary associated object of-another singleton class [see 13.4.2 e) and 13.

bery singleton class is an instance of-the class Class (see 15.2.3), and has the same set
tributes as classes.

he direct superclass of a singléton class is implementation-defined. However, a singleton cl
all be a subclass of the class of the object with which it is associated.

DTE 1 For examplé~the singleton class of the class Object is a subclass of the class Class beca
k class Object isGa~direct instance of the class Class. Therefore, the instance methods of the cl
ass can be invdked on the class Object.

he singleton’ class of a class which has a direct superclass shall satisfy the following conditi

Let E. be the singleton class of a class C, and let S be the direct superclass of C, and
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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

singleton-class-body ::
body-statement

Sémantics

Alsingleton-class-definition is evaluated as follows:

a)l Evaluate the expression. Let O be the resulting value./ If“O is an instance of the clhss
Integer or the class Symbol, a direct instance of the class TypeError may be raised.

b)Y If O is one of nil, true, or false, let E be the class:of O and go to Step f).

c)| If O is not associated with a singleton class)-create a new singleton class. Let E be the
newly created singleton class, and associafe O with F as its primary associated object.

d) If O is associated with a singletonxclass as its primary associated object, let E be that
singleton class.

e)| If O is associated with a.singleton class not as its primary associated object, dissocigte
O from the singleton class, and create a new singleton class. Let E be the newly creafled
singleton class, and dssociate O with E as its primary associated object.

f)] Modify the exectfion context as follows:

1) Create-a new list which consists of the same elements as the list at the top of [clafs-
module-list] and add E to the head of the newly created list. Push the list onto
felass-module-list] .

2) Push F 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 here |
method-parameter-part method-body end

singleton-object ::variable-reference

[ Cexpression )

Seéemantics

Alsingleton-method-definition is evaluated as follows:

Evaluate the singleton-object. Let S be the resulting value. If S dshan instance of the cl
Numeric or the class Symbol, a direct instance of the class TypeError may be raised.

If S is one of nil, true, or false, let £ be the class of O and go to Step f).

If S is not associated with a singleton class, createésa new singleton class. Let E be f
newly created singleton class, and associate S witli"F as its primary associated object.

If S is associated with a singleton class ag, ifs primary associated object, let E be tl
singleton class.

If S is associated with a singleton class not as its primary associated object, dissociate
from the singleton class, and <¢reate a new singleton class. Let E be the newly creaf
singleton class, and associate\S’ with E as its primary associated object.
Let N be the defined-raethod-name.

Create a method-Udefined by the singleton-method-definition. U has the method-paramei

part and the method-body of the singleton-method-definition as described in 13.3.1. Initial
the attribufes of U as follows:

e _The class module list attribute is the element at the top of [class-module-list] .

e * The defined name attribute is N.

SS

he

jat

lZ¢C
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e  The visibility attribute is the public visibility.

If a method binding with name N exists in the set of bindings of instance methods of
let V be the value of that binding.

E,

1) If V is undef, the evaluation of the singleton-method-definition is implementation-

defined.

2) Replace the value of the binding with U.

©ISO/IEC 2012 — All rights reserved


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

ISO/IEC 30170:2012(E)

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 Exceptions

14.1 General description

If[amr instance of the class EXception is raised, the CUrrent evaluation process stops, and contpol
is[transferred to a program construct that can handle this exception.

14.2 Cause of exceptions
Ah exception is raised when:
e [ the method raise (see 15.3.1.2.12) is invoked.

e [ an exceptional condition occurs as described in various parts ef this International Standajd.
Oply instances of the class Exception shall be raised.
14.3 Exception handling

Exceptions are handled by a body-statement, an assignment-with-rescue-modifier, or a rescfie-
mlodifier-statement. These program constructs are called exception handlers. When an ¢x-
cgption handler is handling an exception, the exception being handled is called the currdgnt
exception.

When an exception is raised, it i handled by an exception handler. This exception handlei is
dgtermined as follows:

a)l Let S be the innerrhost local variable scope which lexically encloses the location where
the exception is raised, and which corresponds to one of a program, a method-definition} a
singleton-method=definition, or a block.

b) Test each®éxception handler in S which lexically encloses the location where the exception
is raiséd, from the innermost to the outermost.

e\ ' An assignment-with-rescue-modifier is considered to handle the exception if the excé¢p-

tion is an instance of the class StandardError (see 11.4 2 1) except when the exception

is raised in its operator-expressions. In this case, assignment-with-rescue-modifier does
not handle the exception.

e 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.

e 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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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

1k

B

P
al

B
m

D

15.1 General description

h) or Step i) of 13.3.3, and take Step j) of the current method invocation (see 13:3,B).
Continue the search from Step a), under the assumption that the exception is\raided
at the location where the method is invoked.

2) If S corresponds to a block, terminate the evaluation of the current(block, and tgke
Step f) of 11.3.3. Continue the search from Step a), under the assumption that fhe

exception is raised at the location where the block is called.

3) If S corresponds to a program, terminate the evaluation of-tlie program, take Step|d)
of 10.1, and print the information of the exception in antimplementation-defined why.

Built-in classes and modules

hilt-in classes and modules are classes and\‘modules which are created before execution of a
ogram (see 7.2). Figure 1 shows the list of these classes and modules with their class hierardhy
d module inclusion relations.

hilt-in classes and modules are‘réspectively specified in 15.2 and 15.3. A built-in class|or
pbdule is specified by describing the following attributes (see 13.1.1 and 13.2.1):

The direct superclass—(for built-in classes only).
The include niodule list.
Constangs!

Singleton methods, i.e. instance methods of the singleton class of the built-in class|or
module. The class module list of a singleton method of the built-in class or module consikts

of two elements: the first is the qing]p‘rnh class of the bnilt-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
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©ISO/IEC 2012 — All rights reserved


https://standardsiso.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

éggflnteger

—— Float

Comparabledg

I — String
— Symbol
—— Array
’,4;;, Hash
—— Range
——— Regexp

Enumerabléi ——— MatchData

AN _____ Proc

——— Struct

o Time

I0
é——fFile

— Exception

‘iggrStandardError

4447ArgumentError

—— LocalJumpError
—— RangeError
——RuntimeError

—TypeError

—ZeroDivisionError
—— NameError

—— NoMethodError
IndexError
IOError

rd ™~ —— EOFError

< — SystemCallError

direct superclass | Sc‘riptError

o e )
Oy CORAL T ITOoOT

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

L4l 1 1 - ol L4l 1 i R 1 1.1 21 - 1 ol
Ul UIIC SUDCIausT 15 U1IC 11alllT UL UIIT DUlLLL=111 Class Ul II1IOUUIC. 1 11T 11alllT 15 USCU as UIIT 114

of a constant binding in the class Object (see 15.2.1.4).

A built-in class except the class Object (see 15.2.1) has, as its direct superclags, -the cl

described in the subclause titled “Direct superclass” in the subclause specifying' the builtfi

class.

When a subclause specifying a built-in class or module contains a subdlduse titled “Inclu
modules”, the built-in class or module includes (see 13.1.3) the)modules listed in t}
subclause in the order of that listing.

Fach subclause in a subclause titled “Singleton metheds” with a title of the form (

specifies the singleton method m of the class C.

Each subclause in a subclause titled “Instance,methods” with a title of the form C+#

specifies the instance method m of the class €.

The parameter specification of a method\is described in the form of method-parameter-p
(see 13.3.2).

EXAMPLE 1 The following exaxple defines the parameter specification of a method sample.

ne

LSS

ed
jat

rt

sample ( argl, arg2,(opt=expr, *ary, &blk)

A singleton method name is prefixed by the name of the class or the module, and a dot (}.).

EXAMPLE)2Y The following example defines the parameter specification of a singleton meth
sample of’a’class SampleClass:

od

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
the method [see 13.3.3 i)], is specified after the label named “Behavior:”.

of
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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 to the
block call.

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

¢) Otherwise, the behavior of the method is unspecified.

15.2 Built-in classes

1:
1:
T

of]
th

T
su

15

T

).2.1 Object

$.2.1.1 General description

he class Object is an implicit direct superclass for othér classes. That is, if the direct supercl
a class is not specified explicitly in the class definition, the direct superclass of the class

e class Object (see 13.2.2).

1 built-in classes and modules can be.weferred to through constants of the class Object (
2.1.4).

p.2.1.2 Direct superclass

he class Object does not-have a direct superclass, or may have an implementation-defin]
perclass.

).2.1.3 Included modules

he following module is included in the class Object.

Kernel

WSS
is

ce

ed

15.2.1.4 Constants

The following constants are defined in the class Object.
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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)

If
dd

15

15

A

al

T

15

T

15

Visibility: private
Behavior: The method initialize is the default object initialization method, which
invoked when an instance is created (see 13.2.4). It returns an implementation-defin

value.

the class Object is not the root of the class inheritance tree, thémethod initialize shall

).2.2  Module
).2.2.1 General description

1 modules are instances of the class ModuleZTherefore, behaviors defined in the class Modu
e shared by all modules.

B is a module, and B is_ ifcluded in A (see 13.1.3) or
Both A and B are_instances of the class Class, and B is a superclass of A.
).2.2.2 Direct’superclass

he class Object

p.2.253~ Singleton methods

fined in the class which is the root of the class inheritance tree instead of in the class Obje¢

he binary relation on the instances ©f the class Module denoted A C B is defined as followq:

is
ed

be

le

157272-3 1T Module.constants

Module.constants
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Visibility: public
Behavior:

a) Create an empty direct instance of the class Array. Let A be the instance.
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b) Let C be the current class or module. Let L be the list which consists of the same
elements as the list at the second element from the top of [class-module-list], except
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 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, CS 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 AS N of a
direct instance of the class Symbol whose name is N. Which is chosen as the value
of S is implementation-defined.

2) Unless A contains the element of the same name as S, when S(is,an instance of fhe

class Symbol, or the same content as S, when S is an instaneé of the class String,
insert S to A. The position where S is inserted is implementation-defined.

d) Return A.

1%.2.2.3.2 Module.nesting

Module.nesting

Visibility: public
Behavior: The method returnssa’new direct instance of the class Array which contains|all

but the last element of the list-at the second element from the top of the [class-module-lift]
in the same order.

1%.2.2.4 Instance methods

1%.2.2.4.1 Module#<=>

<=>{other)

N i lbilis L1
V- ISTOTITUY .~ PO oIIC

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.
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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

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 TypeErrer.
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.

1%.2.2.4.3 Module#<=

<=( other)

Visibility: public
Behavior:

a) If other and the\réceiver are the same object, return true.

b) Otherwise,tle behavior is the same as the method < (see 15.2.2.4.2).

15.2.2.4.4 Module#>

> Cother)

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

1%.2.2.4.6 Module#==

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)

==( other)

1%$.2.2.4.7 Module#===

Visibility: public

Behavior: Same as the method == of the module Kernel (see 15.3.1.3.1).

===( object)

1%.2.2.4.8 Module#alias_method

Visibility: public

Behavior: Invoke the method kind_of? (see 15.3.1.3.26) of the module Kernel on object
with the receiver asythe only argument, and return the resulting value.

aliaswnethod( 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:

Create an empty direct instance A of the class Array.

g)

Let C be the receiver of the method.
If C is a singleton class, the behavior is implementation-defined.
Otherwise, append C' to the end of A.

Append each element of the included module list of C to A in\the reverse order.

If C has a direct superclass, let new C' be the direct superclass of the current C, ajnd

repeat from Step c).

Return A.

1%5.2.2.4.10 Module#append_features

append_features ( module)

Visibility: private

Behavior: Let L; and~Ls' be the included module list of the receiver and module resp
tively.

If module-and the receiver are the same object, the behavior is unspecified.
If thédreceiver is an element of Lo, the behavior is implementation-defined.

Otherwise, for each module M in L;, in the same order in L, take the following ste

PC-

1) I M and maodule are the same nhjar"r7 the behavior is HHQpnniﬁﬂﬂ

2) If M is not in Lo, append M to the end of Ls.

Append the receiver to Ls.

Return an implementation-defined value.

15.2.2.4.11 Module#attr
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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:

Let C be the method receiver.
a) For each element E of name_list, take the following €teps:

1) Let N be the name designated by FE.

2) If N is not of the form local-variablesgdentifier or constant-identifier, raise a dir¢ct
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 definitjon
at the location of the invocation. In the following method definition, N is N, and
@N is the name whichds\N prefixed by “@”.

def N
@N
end

4) Define an instance method in C as if by evaluating the following method definitjon
at the location of the invocation. In the following method definition, N= is the nae
N postfixed by =, and @N is the name which is N prefixed by “@”. The choice of fhe
parameter name is arbitrary, and val is chosen only for the expository purposg.

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)

1%$.2.2.4.15 Module#class_eval

Visibility: private

Behavior: The method takes the same steps as the method attr_accéssor (see 15.2.2.4.]12)

of the class Module, except Step a) 3).

class_eval ( string=nil, &block)

Visibility: public
Behavior:
a) Let M be the receiver.

b) 1If block is given:

1)

2)

If string is given, raise a direct instance of the class ArgumentError.

Callblock with implementation-defined arguments as described in 11.3.3, and lef V
belthe resulting value. A conforming processor shall modify the execution contéxt
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. Pysh

1
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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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3) Return V.
c) If block is not given:
1) If string is not an instance of the class String, the behavior is unspecified.
2) Let E be the execution context as it exists just before this method invoked.
3) 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, Bysh
the list onto [class-module-list] .

e  Push the receiver onto [self] .
e  Push the public visibility onto [default-method-visibility]-..

4) Parse the content of string as a program (see 10.1). If it fails, 'raise a direct instaipce
of the class SyntaxError.

5) Evaluate the program within the execution context F. Let V be the resulting value
of the evaluation.

6) Restore the execution context E by removing the elements from the tops of [clajs-
module-list] , [self], and [default-method-visibility], even when an exception| is

raised and not handled in c) 4) or c)5).

7) Return V.

In Step ¢)5), a local variable scope which corresponds to the program is considered a$ a
local variable scope which cortesponds to a block in 9.2 d) 1).

1%.2.2.4.16 Module#class:variable_defined?

class_variableZdefined? ( symbol)

Visibilityé public

Behavior: Let C be the receiver of the method.

a4) Tet N be the name dpqignnfpd by q(qj/fmhnl

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

1:

b)

If N is not of the form class-variable-identifier, raise a direct instance of tlie cl
NameError which has symbol as its name attribute.

Search for a binding of the class variable with name N by taking steps)b) through
of 11.5.4.5, assuming that C' and N in 11.5.4.5 to be C' and N insthe“above steps.

If a binding is found, return the value of the binding.

Otherwise, raise a direct instance of the class NameError which has symbol as its na
attribute.

).2.2.4.18 Module#class_variable_set

LSS

)

e

class_variable_set ( symbol, obj)

Visibility: implementation-defined

Behavior: Let C be the receiver of the method.

a)

b)

Let N be the nanile designated by symbol.

If N is not-of-the form class-variable-identifier, raise a direct instance of the cl
NameError which has symbol as its name attribute.

Seargh for a binding of the class variable with name N by taking steps b) through
0. 11.5.4.5, assuming that C' and N in 11.5.4.5 to be C' and N in the above steps.

If a binding is found, replace the value of the binding with o0bj.

SS

d)

f)

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
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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 hameg 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. Fér‘each module M of L, add all the nanpes
of the class variables defined in M to~JVS.

5) Let C be the direct superclass.¢f)S. Continue processing from Step d) 1).
e) 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 fhe
class Symbol. Which of those classes is chosen is implementation-defined. The order
of elements in A is al§e implementation-defined.

A conforming progessor may skip Steps ¢) and d).

1%.2.2.4.20 Module#const_defined?

constadefined? ( symbol)

Visibitityrpubtic

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).

=

TR Tvrotrerre

const_get ( symbol)

1%.2.2.4.22 Module#const_missing

Visibility: public
Behavior:
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 NameError
which has symbol as its name attribute.

¢) Search for a binding of a constant with nate 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, assuming
that C in 11.5.4.2 to be theGeceiver of the method.

f) If a binding is found,weturn the value of the binding.

g) Otherwise, return the value of the invocation of the method const missing [see 11.5.4.2

e) 1) i)l

const _missing( symbol)

142

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)

Visibility: public

Behavior: Let C be the receiver of the method.

a) TLet N be the name designated by symbol

b) If N is not of the form constant-identifier, raise a direct instance of the class NamieError
which has symbol as its name attribute.

¢) If a binding with name N exists in the set of bindings of constants-6f\C, replace {he
value of the binding with o0bj.

d) Otherwise, create a variable binding with N and value objcin\ the set of bindings|of
constants of C.

e) Return obj.

1%.2.2.4.24 Module#-constants

constants

Visibility: public

Behavior:

a) Let NS be an empty'set of names of constants.

b) Let C be thelreceiver of the method. Add all the names of the constants defined iff C'
to NS.

¢) Let _Lde the included module list of C. For each module M of L, add all the named of

thé\econstants defined in M to NS.

If C is an instance of the class Class:

©ISO/IEC 2012 — All rights reserved

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 names

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).

e) 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 ( nhjpf’f\

Visibility: private

Behavior: Let S be the singleton class of object. Invoke the method append/features ($ee
15.2.2.4.10) on the receiver with S as the only argument, and return the®¢sulting value
1%.2.2.4.26 Module#extended
extended( object)
Visibility: private
Behavior: The method returns nil.
NOTE The method extended is invoked in themethod extend of the module Kernel (see 15.3.1.8.13).
The method extended can be overridden tg hook an invocation of the method extend.
1%.2.2.4.27 Module#include
include ( *module_list)
Visibility: private
Behavior: duet’ C' be the receiver of the method.
a) Foryeach 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 clfss

144

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.

¢) Otherwise, if C is an instance of the class Class, and if module is an~element of {he
included module list of one of the superclasses of C, then return true.

d) Otherwise, return false.

1%.2.2.4.29 Module#included

included( module)

Visibility: private
Behavior: The method returns nil.

NOTE The method included is inydked in the method include of the class Module (see 15.2.2.4/27).
The method included can be oyeérridden to hook an invocation of the method include.

1%.2.2.4.30 Module#included _modules

included_modules

Visibility< public

Behavior: Let C be the receiver of the method.

24)  Create an empty direct instance A of the class L\T‘T‘ay
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.

1%.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 fhe
receiver with original as the argument.

b) If the receiver is associated with a singleton class, let E, be the singleton class, ajnd
take the following steps:

1) Create a singleton class whose direct superclass is the direct superclass of E,. LLet
E,, be the singleton glass.

2) For each binding\\B,; of the constants of E,, create a variable binding with the
same name and value as B, in the set of bindings of constants of E,.

3) For eachrbinding B, of the class variables of F,, create a variable binding w]th
the_Samie name and value as B2 in the set of bindings of class variables of E,.

4) \For each binding B,, of the instance methods of E,, create a method binding with
the same name and value as B,, in the set of bindings of instance methods of 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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For each binding B,3 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.

For each binding B,4 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
receiver.

h) Return an implementation-defined value

15.2.2.4.33 Module#instance_methods

instance methods ( include_super=true )

a)

b)

Visibility: public

Behavior: Let C be the receiver of the method.

Create an empty direct instance A of the class Array.

Let I be the set of bindings of instance methods of C. For each binding B of I, letf N
be the name of B, and let V' be the valuetof 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 divect instance of the class String whose content is N of a
direct instance of the-elass Symbol whose name is N. Which is chosen as the value
of § is implementation-defined.

3) Unless A contains the element of the same name (if S is an instance of the clss
Symbol) or the same content (if S is an instance of the class String) as S, append
S to Ac

If inelude_super is a trueish object:

1) For each module M in included module list of C, take step b), assuming thatf C
in that step to be M.

4)

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).

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.

L) Search for a binding of an instance method named N anrﬁng from C as described in

13.3.4.

¢) If a binding is found and its value is not undef, return true.

d) Otherwise, return false.

1%.2.2.4.35 Module#module_eval

module_eval ( string=nil, &block)

Visibility: public
Behavior: Same as the method class_evaliy(see 15.2.2.4.15).

1%5.2.2.4.36 Module#private

private ( *xsymbol_list)

Visibility: private

Behavior: Same‘as the method public (see 15.2.2.4.38), except to let NV be the private
visibility in 15;2:2.4.38 a).

1%.2.2.4.37 >-Module#protected

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.

]n) I the ]aﬂgfh of eymhn] ligt ig (\7 chanoe the current s ieﬂnﬂﬂ-y to NV and return
7 (=]

¢) 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' ag described in 13.3.4.

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

4)  Otherwise, raise a direct instance of the class NameError which has S as its name
attribute.

5) If C is the class or module in which the binding is found, change the visibility| of
V to NV.

6) Otherwise, define an instance method in C' as if by evaluating the following methjod
definition. In the definition, N isV. The choice of the parameter name is arbitrajry,
and args is chosen only for(the expository purpose.

def N(xargs)
super
end
The attfibutes of the method created by the above definition are initialized |as
folleyts:
1) The class module list is the element at the top of [class-module-list] .
ii) The defined name is the defined name of 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'
the value of the hinding

be

d)

1%.2.2.4.40 Module#remove_const

1) Remove the binding from the set of bindings of class variables of C.

2) Return V.

Otherwise, raise a direct instance of the class NameError which ha§ symbol as its na
attribute.

e

remove_const ( symbol)

a)

b)

d)

Visibility: private

Behavior: Let C be the receiver of the @meéthod.

Let N be the name designated by symbol.

If N is not of the form constant-identifier, raise a direct instance of the class NameEry]
which has symbol as its hame attribute.

If a binding with_.name NN exists in the set of bindings of constants of C, let V be f
value of the-binding.

1) Rémove the binding from the set of bindings of constants of C.

2).) Return V.

Otherwise, raise a direct instance of the class NameError which has symbol as its na

or

he

e

ddaasl 4
avulIouucT.

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) 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

G,

and if the value of the binding is not undef, then remove the binding from the 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

b) Rafuv'n fY.

15

).2.2.4.42 Module#undef_method

undef method ( *symbol_list)

15

15

A
sh

T
fiy
of]

Visibility: private
Behavior: Let C be the receiver of the method.
a) 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.

N in the above steps, respectivély.
b) Return C.
).2.3 Class
).2.3.1 General description
1 classes are instances”of the class Class. Therefore, behaviors defined in the class Class

ared by all classes;

jed by inveking the method undef method (see 15.2.2.4.42) on the class Class with instan
the élass Symbol whose names are “append_features” and “extend_object” as the argumen

AV LEn

2) Take steps a) 3) and a) 4) of 13.3.73 assuming that C' and N in 13.3.7 to be C and

re

he instanceé niethods append _features and extend_object of the class Class shall be ungle-

es
ts.
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ese

methods are therefore undefined in the class Class, whose instances do not represent modules, but classes.

15.2.3.2 Direct superclass

The class Module

15.2.3.3 Instance methods

15.2.3.3.1 Class#tinitialize

©ISO/IEC 2012 — All rights reserved
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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 thefdl
TypeError.

If superclass is a singleton class or the class Class, the behavior is unspecified.

LSS

d) Set the direct superclass of the receiver to superclass.

e) Create a singleton class, and associate it with the receiver. The singleton class shfall
have the singleton class of superclass as one of its superclasses.

f) If block is given, take step b) of the method class_eval of the class Module ($ee
15.2.2.4.15), assuming that block in 15.2.2.4.15 teybe block given to this method.

g) Return an implementation-defined value.

1%.2.3.3.2 Class#initialize_copy

initialize_copy( original)

Visibility: private

Behavior:

a) If the direct-superclass of the receiver has already been set, or if the receiver is the r¢ot
of the €lass inheritance tree, then raise a direct instance of the class TypeError.

b) Ifithe receiver is a singleton class, raise a direct instance of the class TypeError.

ch ' Invoke the instance method initialize_copy defined in the class Module on the fe-

d)

celver with original as the arcument
g S

Return an implementation-defined value.

15.2.3.3.3 Class#new

new ( *xargs, &block)

152

Visibility: public
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Behavior:

a) If the receiver is a singleton class, raise a direct instance of the class TypeError.

b) Create a direct instance of the receiver which has no bindings of instance variables.

Let O be the newly created instance.

c¢) Invoke the method initialize on O with all the elements of args as arguments and

block as the block.

d) Return O.

15

).2.3.3.4 Class#superclass

superclass

15

T

In|

mj

15

T

Visibility: public
Behavior: Let C be the receiver of the method.
a) If C is a singleton class, return an implementationcdefined value.
b) If C' does not have a direct superclass, return mil.
¢) Otherwise, return the direct superclass of\C.
p.2.4 NilClass
p.2.4.1 General description

he class NilClass has only one instance nil (see 6.6).

stance of the class) Symbol whose name is “new” as the argument.
).2.4.2 _Direct superclass

he ¢lass Object

stances of the class NilClass shall not be created by the method new of the class NilClags.
herefore, the singletommethod new of the class NilClass shall be undefined, by invoking {he
ethod undef _methdd)(see 15.2.2.4.42) on the singleton class of the class NilClass with a dirgct

15.2.4.3 Instance methods

15.2.4.3.1 NilClass#&

& other)

Visibility: public

Behavior: The method returns false.

©ISO/IEC 2012 — All rights reserved
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15.2.4.3.2 NilClass#|

| Cother)

Visibility: public
Behavior:

a) If other is a falseish object, return false.

b) Otherwise, return true.

1%5.2.4.3.3 NilClass#"

~( other)

Visibility: public
Behavior:

a) If other is a falseish object, return false.

b) Otherwise, return true.

1%.2.4.3.4 NilClass#nil?

nil?

Visibility: public
Behavior: Themethod returns true.

1%5.2.4.3.5 DNilClass#to_s

tols

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

1*.2.5.3.1 TrueClass#&

& other)

Visibility: public

Behavior:

a) If other is a falseish object, return false.
b) Otherwise, return true.

1%.2.5.3.2 TrueClass#|

| Cother)

Visibility: public
Behavior: The method\returns true.

1%$.2.5.3.3 TrueClass#"~

~( other?)

Nisibility: public

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 “true”, and returns this instance.

15.2.6 FalseClass

1%5.2.6.1 General description

The class FalseClass has only one instance false (see 6.6).
Injstances of the class FalseClass shall not be created by the method new of the class FalseClafss.
Therefore, the singleton method new of the class FalseClass shall be undefined, by invoking
the method undef method (see 15.2.2.4.42) on the singleton class of the ¢Jass FalseClass with
a firect instance of the class Symbol whose name is “new” as the argumient.
1%.2.6.2 Direct superclass

The class Object

1%.2.6.3 Instance methods

1%.2.6.3.1 FalseClass#&

&( other)

Visibility: public
Behavior: The method returns false.

15.2.6.3.2 FalseClass# |

| C otlien)

Visibility: public

Behavior:

a) If other is a falseish object, return false.

b) Otherwise, return true.

15.2.6.3.3 FalseClass#"
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~( other)

Visibility: public
Behavior:

a) If other is a falseish object, return false.

b) Otherwise, return true.

1%.2.6.3.4 FalseClass#to_s

to_s

Visibility: public

Behavior: The method creates a direct instance of the class St¥ing, the content of which
is “false”, and returns this instance.

1%.2.7 Numeric
1%.2.7.1 General description

Inistances of the class Numeric represent numbers. The class Numeric is the superclass of all §he
otlher built-in classes which represent numbers:

The notation “the value of the instancg IV of the class Numeric” means the number represented

by N.

1%.2.7.2 Direct superclass
The class Object

1%.2.7.3 Included modules

The followingymodule is included in the class Numeric.

e | Comparable

15.2.7.4 Instance methods

15.2.7.4.1 Numeric#+@

+@

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

1%.2.7.4.3 Numeric#abs

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 TypeError.

abs

1%.2.74-4 Numeric#coerce

Visibility: public

Behavior:

a)

b)

c)

Invoke the method < oun the receiver with an instance of the class Integer whose value
is 0 as an argument,

If this invogatien results in a trueish object, invoke the method -@ on the receiver and
return therésulting value.

Otherwise, return the receiver.

coerce ( other)

158

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

15
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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 resultj
value.

iii) If F is not an instance of the class Float, raise a direct @nstance of the cl
TypeError.

4) If the value of F' is NaN, the behavior is unspecified.

5) The converted value of O is F.

¢) Create a direct instance of the class Array which consists of two elements: the first
X the second is Y.

d) Return the instance of the class Array:

).2.8 Integer
).2.8.1 General description

stances of the class Integer represent integers. The ranges of these integers are unbound
bwever the actual valuds computable depend on resource limitations, and the behavior wh
e resource limits arelexceeded is implementation-defined.

stances of the(class Integer shall not be created by the method new of the class Integ
herefore, théingleton method new of the class Integer shall be undefined, by invoking 4
pthod undef method (see 15.2.2.4.42) on the singleton class of the class Integer with a dir
ttance of*the class Symbol whose name is “new” as the argument.

ish

ne

LSS

is

en

br.
he

bct

belasses of the class Integer may be defined as built-in classes. In this case:
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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.

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.

For each subclass of the class Integer, the ranges of the values of its instances may
bounded.

be
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15.2.8.2 Direct superclass
The class Numeric
15.2.8.3 Instance methods

15.2.8.3.1 Integer#<=>

<=>( other)

Visibility: public
Behavior:
a) If other is an instance of the class Integer:

1) If the value of the receiver is larger than the value of other, return an instance{ of
the class Integer whose value is 1.

2) If the values of the receiver and other are the sameé integer, return an instance| of
the class Integer whose value is 0.

3) If the value of the receiver is smaller thanrthe value of other, return an instaice
of the class Integer whose value is =

b) Otherwise, invoke the method coerce,0n other with the receiver as the only argumept.
Let V be the resulting value.

1) If V is an instance of fhe class Array which contains two elements, let F' and S
be the first and the 'second element of V' respectively.

i) Invoke thenethod <=> on F with S as the only argument.

ii) If ghis’ invocation does not result in an instance of the class Integer, the
beliavior is unspecified.

1fi)  Otherwise, return the value of this invocation.

189)
~—1

Otherwise, return nil.

QO QO A 4 LL
15278 32— Integert——

==( 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.

E)

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#+

Visibility: public
Behavior:

a) If other is an instance of the class Integer, return an instance of ‘the class Integ
whose value is the sum of the values of the receiver and others

b) If other is an instance of the class Float, let R be the value of the receiver as
floating-point number.

Return a direct instance of the class Float whose value is the sum of R and the va
of other.

¢) Otherwise, invoke the method coerce on“other with the receiver as the only argume
Let V be the resulting value.

1) If V is an instance of the class Array which contains two elements, let F ang
be the first and the secénd element of V respectively.

i) Invoke the thethod + on F' with S as the only argument.

ii) Return‘the resulting value.
2)  Otherwise, raise a direct instance of the class TypeError.

15.2.8.3.4 \Integer#—

ue

= Cother)

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)

Visibility: public
Behavior:

a) If other is an instance of the class Inteéger, return an instance of the class Integer
whose value is the result of multiplication of the values of the receiver and other.

b) If other is an instance of thewélass Float, let R be the value of the receiver ag a
floating-point number.

Return a direct instance of the class Float whose value is the result of multiplicatjon
of R and the value 6f\other.

¢) Otherwise, inyoke the method coerce on other with the receiver as the only argumept.
Let V be theresulting value.

1) IV 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.

15.2.8.3.6 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
cqual tU Tt.

NOTE The behavior is the same even if the receiver has a negative value. For,example,
-5 / 2 returns -3.
b) Otherwise, invoke the method coerce on other with the receiver as the-only argumept.

Let V be the resulting value.

1) If V is an instance of the class Array which contains-twé 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©nly argument.
ii) Return the resulting value.
2)  Otherwise, raise a direct instance of\the class TypeError.
153.2.8.3.7 Integer#%
%Cother)
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 ZeroDivisionErr¢r.

2)

Otherwise, let 2 and y be the values of the receiver and other.

©ISO/IEC 2012 — All rights reserved

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.

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 whdse two’s complemént

representation is the one’s complement of the two’s complement/ Tepresentation of the fe-
ceiver.

1%.2.8.3.9 Integer#&

&( other)

Visibility: public

Behavior:

a) If other is not an instancelof the class Integer, the behavior is unspecified.
b) Otherwise, return(an instance of the class Integer whose two’s complement repres¢n-

tation is the bitwise AND of the two’s complement representations of the receiver and
other.

15.2.8.3.10 _Integer+#|

|.(\other)

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
receiver and other.
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15.2.8.3.11 Integer#"

~( other)

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 complementrepfe-
sentation is the bitwise exclusive OR of the two’s complement representations of he
receiver and other.

15.2.8.3.12 Integer#<<

<< ( other)

Visibility: public

Behavior:

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.

¢) Return an instance of the class Integer whose value is the largest integer smaller than
or equal to = x 2Y.

15.2.8.3.13 Integer#>5>

>>( other)

Visibility: public

Behavior:

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.

¢) Return an instance of the class Integer whose value is the largest integer smaller than
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 not given, the behavioy is
unspecified.

b) Let i be the value of the receiver.
c) If 7 is smaller than the value of num, return the ‘veceiver.
d) Call block with an instance of the class Integer whose value is .

e) Decrement i by 1 and continue proces§ing from Step c).

1%.2.8.3.16 Integer#teql?

eql? ( other)

Visibility: public
Behavior:

a) If other is not an instance of the class Integer, return false.

b)) Otherwise, invoke the method == on other with the receiver as the argument.

C) 1T T1S 1mvocation results 1 a trueisii object, return true. Utherwise, returi 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.'lj,and |I5,
respectively.

¢) The values of H; and Hs shall be the same integer, if the values of i and I are t{he
same integer.

15.2.8.3.19 Integer#next

next

Visibility: public

Behavior: The method returns an instanée of the class Integer, whose value is the value
of the receiver plus 1.

15.2.8.3.20 Integer#round

round

Visibility: public
Behavior:"The method returns the receiver.

1%.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.

15.2.8.3.23 Integer#to_f

c) If 7 is larger than or equal to the value of the receiver, return the receiver.
d) Call block with an instance of the class Integer whose value is ¢ as an afgument.

e) Increment 7 by 1 and continue processing from Step c).

to_f

15.2.8.3.24 Integer#to_i

Visibility: public

Behavior: The method returns a direct instafce of the class Float whose value is the
value of the receiver as a floating-point numbér.

to_i

15.2.8.3.25 {Integer#to_s

Visibility: public

Behavior: Theémethod returns the receiver.

tols

168

Visibility: public

Behavior: The method returns a direct instance of the class String whose content satisfy
the following conditions:

“on

e If the value of the receiver is negative, the first character is the character

e 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)

Visibility: public
Behavior:

a) If num is not an instance of the class Integexy or block is not given, the behavioi is
unspecified.

b) Let i be the value of the receiver.
c) If i 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,continue processing from Step c).

1%.2.9 Float

1%.2.9.1 General description

Inistances of theclass Float represent floating-point numbers.
The preéision of the value of an instance of the class Float is implementation-defined; howevier,

if [fhe‘underlying system of a conforming processor supports IEC 60559, the representation| of
a1} 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

1%.2.9.3.1 Float#<=>

<=>( other)

Visibility: 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 other Is an instance of the class Float, [let
b be the value of other. Otherwise, let bbe the value of other as a floating-pojnt
number.

2) If a conforming processor supports IEC 60559, and if a or b is NaN, then retyrn
an implementation-defined value.

3) If a > b, return an instance of the class Integer whose value is 1.
4) If a = b, return an instance of the class Integer whose value is 0.
5) If a < b, return an instance of the class Integer whose value is —1.

b) Otherwiseninvoke the method coerce on other with the receiver as the only argumept.

Let V be-the resulting value.

=3

19If 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) 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 mathématically the same, retiyrn
true.

2)  Otherwise, return false.

¢) Otherwise, invoke the method == on other witli-the receiver as the argument and retyrn
the resulting value of this invocation.

15.2.9.3.3 Float#+

+( other)

Visibility: public

Behavior:

a) If otherig“an instance of the class Float, return a direct instance of the class Fldat

©ISO/IEC 2012 — All rights reserved

whose’value is the sum of the values of the receiver and other.

s other is an instance of the class Integer, let R be the value of other as a floatig-

point number.

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

15.2.9.3.5 Float#*

Behavior:

a) If other is an instance of the class Float, return a direct instance of the class Fldat
whose value is the result of subtracting the value of other from the valuge of the receivier.

b) If other is an instance of the class Integer, let R be the valuef dther as a floatipg-
point number.

Return a direct instance of the class Float whose valueXis the result of subtracting] R
from the value of the receiver.

¢) Otherwise, invoke the method coerce on other:with the receiver as the only argumept.
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 eleniént of V' respectively.

i) Invoke the method - on F' with S as the only argument.

ii) Return the resulting value.

2)  Otherwise, rafisé a direct instance of the class TypeError.

* (otherY)

Visibility: public

172

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.

Z) Utherwise, raise a direct mmstance ol the class l'ypekrror.

15.2.9.3.6 Float#/

/ Cother)

Visibility: public
Behavior:

a) If other is an instance of the class Float, retwrnda direct instance of the class Fldat
whose value is the value of the receiver divided by the value of other.

b) If other is an instance of the class Integer, let R be the value of other as a floatipg-
point number.

Return a direct instance of the(dlass Float whose value is the value of the receiyer
divided by R.

¢) Otherwise, invoke the method coerce on other with the receiver as the only argumept.
Let V be the resulting value.

1) If V is aninstance of the class Array which contains two elements, let F' and S
be thefirst and the second element of V respectively.

1)~ 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 'T'ypnF"r"r'n-r

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 = be the value of the receiver.

)

If other is an instance of the class Float, let y be the value of other. If other is
1 Tt L.

Let

1)

15.2.9.3.8

b) Otherwise, invoke the method coerce on other with the reeeiver as the only argume

SN ERPY BN £ 41 ac lat +1L 1as ISEPNY N = s PR t
ALl TIIOUQIICUT ULl UVIICU  UIAuoD J.J.J.VU&@J., 1ICU y LAV § 4 W) valruaow Ul ouorocT ) U 11.ULAJU1.115 tJU n

number.

i) Let t be the largest integer smaller than or equal to x divided by .
ii) Let mbexz — tx*y.

iii) Return a direct instance of the class Float whose valug.is m.

V' be the resulting value.

If V is an instance of the class Array which{contains two elements, let F' and
be the first and the second element of V.respectively.

i)  Invoke the method % on F withuS as the only argument.

ii) Return the resulting value,
Otherwise, raise a direct instance of the class TypeError.

Float#ceil

ceil

Visibilitys ‘public

Behavior: The method returns an instance of the class Integer whose value is the small
integer larger than or equal to the value of the receiver.

bSt

157279.3°9

FloatZnnite !

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 ol the recelver.

1%.2.9.3.11 Float#infinite?

infinite?

Visibility: public
Behavior:

a) If the value of the receiver is the positive infinite, zefurn 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 the clhss
Integer whose value is —1.

¢) Otherwise, return nil.

1%.2.9.3.12 Float#round

round

Visibility: public

Behavior?.The method returns an instance of the class Integer whose value is the nearfst
integer-t@ the value of the receiver. If there are two integers equally distant from the value
of thesréceiver, the one which has the larger absolute value is chosen.

1%.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

truncate

15

15

In|
re

A
in|

th

T
of]

A
se

C

Visibility: public

Behavior: Same as the method to_i (see 15.2.9.3.14).
5.2.10  String

$.2.10.1 General description

stances of the class String represent sequences of characters. The sequence of charact
presented by an instance of the class String is called:the content of that instance.

h instance of the class String which does not cofitain any character is said to be empty.
stance of the class String shall be empty when it is created by Step b) of the method new|
e class Class.
the following:

An instance of the class dnteger whose value is the character code of C.

An instance of the-class String whose content is the single character C.

conforming proeessor shall choose one of the above representations and use the same rep
ntation wherever this notation is used.

haracters.ef an instance of the class String have their indices counted up from 0. The notati
he ptlrcharacter of an instance of the class String” means the character of the instance wh

TS

of

he notation “an instance of the class0bject which represents the character C” means eitler

Fc-

o1
Se

in|

1éxy18 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.
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Comparable

©ISO/IEC 2012 — All rights reserved


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

ISO/IEC 30170:2012(E)

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 S5 is empty, return an instance of the class Integer whose value is 1

15.2.10.5.2 String#==

f) Let a, b be the character codes of the first characters of S; and Sy 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 valugis =1.

3) Otherwise, let new S; and Sz be S1 and Sy excluding theiryfirst characters, respgc-
tively. Continue processing from Step c).

==( other)

15.2.10.5¢3)" String#="

Visibility: public
Behavior:
a) If other is not an instanée of the class String, the behavior is unspecified.
b) If other is an instan¢e of the class String:
1) If the conténts of the receiver and other are the same, return true.

2) Othertwise, return false.

=~ ( rogory )

ARSI A=) v

178

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.

b) Let S and O be the contents of the receiver and the other respectively.

¢) Return a new direct instance of the class String the content of which is'the concafe-
nation of S and O.

15.2.10.5.5 String#*

*(num)

Visibility: public

Behavior:

a) If num is not an instance of the clasgInteger, the behavior is unspecified.
b) Let n be the value of the num.

¢) If n is smaller than 0, raisea direct instance of the class ArgumentError.
d) Otherwise, let C' bethe content of the receiver.

e) Create a direct)instance S of the class String the content of which is C repeated n
times.

f)  RetuwrsS.

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
the receiver and return this instance.

of

2) If the length of args is 2:

i) If the last element of args is an instance of the class Integers let | be {
value of the instance. Otherwise, the behavior is unspecified;

ii) If [ is smaller than 0, or b is larger than n, return nil.

he

iii) If b is smaller than 0, increment b by n. If b is stilL.smaller than 0, return fil.

iv) If b + [ is larger than n, let [ be n — b.

v) If [ is smaller than or equal to 0, create*an empty direct instance of the cl
String and return the instance.

vi) Otherwise, create a direct instanee of the class String whose content is th

characters of the receiver, from the bth index, preserving their order. Rety
the instance.

d) If P is an instance of the class Regexp:

1) If the length of aggs is 1, let i be 0.

2) If the length_of args is 2, and the last element of args is an instance of the cl
Integer)lét i be the value of the instance. Otherwise, the behavior is unspecifi

LSS

e [

PSS

bd.

3) Testyif the pattern of P matches the content of the receiver. (see 15.2.15.4 and

15:2.15.5). Let M be the result of the matching process.

4)  If M is nil, return nil.

180

5 Ifiis 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
M. If 4 is still smaller than or equal to 0, return nil.

of

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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1) If the length of args is 2, the behavior is unspecified.

2) 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.

3) Otherwise, return nil.

f)  Otherwise, the behavior is unspecified.

1['2385¥ QL Ll LR
Yoo e OULLIITSA-CApPItallZT

capitalize

Visibility: public

Behavior: The method returns a new direct instance of the clags)String which contalns

all the characters of the receiver, except:

e If the first character of the receiver is a lower-case ehéracter, the first character of fhe
resulting instance is the corresponding upper-case’ character.

e If the ith character of the receiver (where ; > 0) is an upper case character, the {th
character of the resulting instance is theX¢orresponding lower-case character.

1%.2.10.5.8 String# capitalize!

capitalize!

Visibility: public

Behavior:

a) Let g-be'the content of the instance of the class String returned when the method
capitalize is invoked on the receiver.

b)AIf the content of the receiver and s are the same, return nil. Otherwise, change fhe

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.

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.

Otherwise, return a new direct instance of the class String whose content is the same
as the receiver, except the following characters:

H=
(N
W=
[ T
B
d
D
D
5]
L.
n
L
¢ o]
D
L ax)
D
ji5]
e
D
ji5]
D
pl
jiog
P
3
P
D
q+
D
L o]
D
W
D
P
q+
i
D
Ey
$
N
-
R
B
E
$.
$
P
$-
D
B
D
5
N
~
D
D
jis]
[ON
j« V]
¥

“““““ ) G )T = 1S

1%.2.10.5.10 String#chomp!

excluded.
2) If rs is empty, a sequence of line-terminators on the end, if any, is excluded.

3) Otherwise, if the receiver ends with the content of rs, this sequence of charactprs
at the end of the receiver is excluded.

chomp! ( rs="\n")

Visibility: public

Behavior:

a)

b)

1%.2.10.5.11 String#chop

Let s be the content of the instance of the class String returned when the method
chomp is invoked on the receiver with rs as the argument.

If the content of the receiver and s are the same, return nil. Otherwise, change fhe
content of the receiver™o s, and return the receiver.

chop

Visibility: public

1 >
DCIIaviul .

a)

b)

If the receiver is empty, return a new empty direct instance of the class String.

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!

182

©ISO/IEC 2012 — All rights reserved


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

ISO/IEC 30170:2012(E)

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)fhe
content of the receiver to s, and return the receiver.

1%.2.10.5.13 String#downcase

downcase

Visibility: public
Behavior: The method returns a new direct instancefof the class String which contalns

all the characters of the receiver, with the upper-casée characters replaced with the corfe-
sponding lower-case characters.

1%.2.10.5.14 String#downcase!

downcase!

Visibility: public
Behavior:

a) Let s be theJcontent of the instance of the class String returned when the methiod
downcase-is invoked on the receiver.

b) If-tlfe content of the receiver and s are the same, return nil. Otherwise, change fhe
content of the receiver to s, and return the receiver.

1%.2710.5.15 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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b) Find the first 0x0a in s from c. If there is such a 0x0a:

1) Let d be that 0x0a.

2) Create a direct instance S of the class String whose content is a sequence of
characters from c to d.

3) Call block with S as the argument.

4) If d is the last character of s, return the receiver. Otherwise, let new ¢ be the

;;;;;;;;;;;;

c) If there is not such a 0x0a, create a direct instance of the class String whose content is
a sequence of characters from c¢ to the last character of s. Call block with this instace
as the argument.

d) Return the receiver.

1%.2.10.5.16 String#empty?

empty?

Visibility: public
Behavior:

a) If the receiver is empty, return. tfue.

b) Otherwise, return false.

1%5.2.10.5.17 String#eql?

eql?( other)

Visibility: public

Beéhavior:

a) 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.
b) If other is not an instance of the class String, return false.

15.2.10.5.18 String#gsub
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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.

Let P be the first element of args. If P is not an instance of the class Regexp, Or ihe
length of args is 2 and the last element of args is not an instance of the class String,
the behavior is unspecified.

Let S be the content of the receiver, and let [ be the length of S.

Let L be an empty list and let n be an integer 0.

Test if the pattern of P matches S from the index n (see 15.2.15.4 and 15.2.15.5). ILet
M be the result of the matching process.

If M is nil, append to L the substring of S beginning at the nth character up to fhe
last character of S.

Otherwise:
1) If the length of args is 1:

i)  Call block with a new-direct instance of the class String whose content is fhe
matched substring of M as the argument.

ii) Let V be the'resulting value of this call. If V is not an instance of the clss
Strings-the behavior is unspecified.

2) Let prébe 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 is larger
thar the index of the last character of pre.

o

3) If the length of args is 1, append the content of V' to L. If the length of args iy 2,
append to L the content of the last element of args.

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.

©ISO/IEC 2012 — All rights reserved 185


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

ISO/IEC 30170:2012(E)

ii) Otherwise, let new n be i.
5) If 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:

a) Let s be the content of the instance of the class String returiteéd when the methiod
gsub is invoked on the receiver with the same arguments.

b) If the content of the receiver and s are the same, return nil. Otherwise, change fhe
content of the receiver to s, and return the receiver:

1%.2.10.5.20 String#hash

hash

Visibility: public

Behavior: The method returds an implementation-defined instance of the class Integer
which satisfies the following condition:

a) Let S; and Sy-hetwo distinct instances of the class String.

b) Let Hy ahd)Hy be the resulting values of the invocations of the method hash on S; and
So respeetively.

c) NS and Sy have the same content, the values of H; and Hj shall be the same integler.

1%5.2:10.5.21 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 StringZindex

index ( substring, offset=0)

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 sdbstring, respectively.

c) If offset is not an instance of the class Integex, 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 | 4+ n, where [ is the length of S.

g) If O is smaller than 0, return nil.

h) 1If S appears as & substring of R at one or more positions whose index is larger than
or equal to Osxetlirn an instance of the class Integer whose value is the index of fhe
first such position.

i)  Otherwise, return nil.

1%.2.10.5:23 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.

©ISO/IEC 2012 — All rights reserved 187


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

ISO/IEC 30170:2012(E)

¢) 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 reeeiver to {he
content of original.

¢) Return an implementation-defined value.

1%.2.10.5.25 String#intern

intern

Visibility: public
Behavior:

a) If the length of the receiver ig Oy or if the receiver contains 0x00, then the behavioy 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 String#length

length

Visibility: 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.

e) Return the resulting value of the invocation.

1%.2.10.5.28 String#replace

replace( other)

Visibility: public
Behavior: Same as the method initialize_copy (s€e'5.2.10.5.24).

1%$.2.10.5.29 String#reverse

reverse

Visibility: public

Behavior: The method zeturns a new direct instance of the class String which contalns
all the characters of the~content of the receiver in the reverse order.

1%5.2.10.5.30 String#reverse!

reversel

Visibility: public

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 receiszer and qukm‘fm"n‘rjv7 rnqpﬂpfix ol

1%.2.10.5.32 String#scan

c) If offset is given:
1) If offset is not an instance of the class Integer, the behavior is unspecified.
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 | 4+ n, where [ is the length of 7S
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 ong‘or more positions whose index is smaller than
or equal to O, return an instance of\the class Integer whose value is the index of §he

last such position.

f)  Otherwise, return nil.

scan( reg, &bloek?)

Visibility: public

Behavior:

190

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 orderjinAghe
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 H.

5) Let post be the post-match of M. Let i be the index of thefirst character of ppst
within S.

i) If i and n are the same, i.e. if reg matches the-empty string, increment n [by
1.

ii) Otherwise, let new n be 4.
6) If n <, continue processing from Step e).
g) 1If block is given, return the receiver. Otherwise, return A.

1%.2.10.5.33 String#size

size

Visibility: public
Behavior:~Same as the method length (see 15.2.10.5.26).

15.2.1055:34 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:

If sep is not an instance of the class Regexp, the behavior is unspecified.

Create an empt direct instance A4 of the class Arrasws
i S J

Let S be the content of the receiver, and let [ be the length of S.
Let both sp and bp be 0, and let was-empty be false.

Test if the pattern of sep matches S from the index sp (see 15.2¢15.4 and 15.2.15.
Let M be the result of the matching process.

If M is nil, append to A a new direct instance of the class'String whose content is {
substring of S beginning at the spth character up to the/last character of S.

Otherwise:
1) If the matched substring of M is an empty string:

i) If was-empty is true, appendito A a new direct instance of the class Stri
whose content is the bpthi\character of S.

he

ii) Otherwise, increment- sp by 1. If sp < [ let new was-empty be true and

continue processing from Step e).

2)  Otherwise, let-fiew was-empty be false. Let pre be the pre-match of M. Appg
to A a new(diréct instance of the class String whose content is the substring
pre beginning at the bpth character up to the last character of pre, unless by
larger<thian 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 elemen|
of L, in the same order in the list, take the following steps:

nd
of
is

Fe
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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
the first character of post.

6) If sp > [, continue processing from Step e).

of
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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 2

1) If the first element of args is not an instance of the class R&gexp, the behavioy is
unspecified.

2) Test if the pattern of the first element of args matches the content of the receiyer
(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 theclass String whose content is the sajne
as the receiver and return the instance,

4)  Otherwise:

i) If the length of args isC1, call block with a new direct instance of the clhss
String whose contént is the matched substring of M as the argument. Let S
be the resulting~valie of this call. If § is not an instance of the class String,
the behavior is unspecified.

ii) If the length of args is 2, let S be the last element of args. If S is not fan
instance of the class String, the behavior is unspecified.

iii) - ‘Create a direct instance of the class String whose content is the concatenatjon

of pre-match of M, the content of S, and post-match of M, and return the
instance.

b) \ Otherwise, raise a direct instance of the class ArgumentError.

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

Visibility: public

Behavior:

a)

b)

c)

d)

1%.2.10.5.39 String#to_i

If the receiver is empty, return a direct instance of the class Floag-whose value is (}.0.

If the receiver starts with a sequence of characters which is a flogt-literal, return a dir¢ct
instance of the class Float whose value is the value of the‘float-literal (see 8.7.6.2).,

If the receiver starts with a sequence of characters which is an unprefized-decimlal-
integer-literal, return a direct instance of the class\Float whose value is the value| of
the unprefized-decimal-integer-literal as a floating*point number (see 8.7.6.2).

Otherwise, return a direct instance of the-glass Float whose value is implementati¢n-
defined.

to_i( base=10)

Visibility: public

Behavior:

a)

If baseis not an instance of the class Integer whose value is 2, 8 10, nor 16, fhe
béhavior is unspecified. Otherwise, let b be the value of base.

If the receiver is empty, return an instance of the class Integer whose value is 0.

194

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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bis 2, and c is “b” or “B”.
b is 8, and c is “0” or “O”.
b is 10, and ¢ is “d” or “D”.

b is 16, and ¢ is “x” or “X”.

f) Let s be a sequence of the following characters of the receiver from the ith index:

—n.

Py If big 2 hq’rnnry_/h'gfif and “”

e If bis 8, octal-digit and “”.

e If bis 10, decimal-digit and “_”.

e If bis 16, hexadecimal-digit and “_”.

g) If the length of s is 0, return an instance of the class Integerywhose value is 0.
h) If s starts with “.”, or s contains successive “_”s, the behavior is unspecified.

i) Let n be the value of s, ignoring interleaving “_"syeomputed in base b.

1%.2.10.5.40 String#to_s

W

W

If the “—” occurs in Step d), return an instance of the class Integer whose valuq is

Otherwise, return an instance of theceldss Integer whose value is n.

to_s

1$.2710.5.41

Visibility: public
Behavior:

a) If the receiver is a direct instance of the class String, return the receiver.

b) Otherwise, create a new direct instance of the class String whose content is the sane
as'the content of the receiver and return this instance.

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!

15

15

In|
sh

N
Ks
15

Visibility: public
Behavior:

a) Let s be the content of the instance of the class String returned when the meth
upcase is invoked on the receiver.

b) If the content of the receiver and s are the same, return nil. Otherwise, change f
content of the receiver to s, and return the reseiver.

).2.11 Symbol
).2.11.1 General description

stances of the class Symbol represéitnames (see 8.7.6.6). No two instances of the class Symj
all represent the same name.

DTE  Therefore, equality of instances of the class Symbol is tested by the method == of the mod
rnel (see 15.3.1.3.1), which is expected to be faster than the method == of the class String (
.2.10.5.2).

stances of the~elass Symbol shall not be created by the method new of the class Symb
herefore, théwsingleton method new of the class Symbol shall be undefined, by invoking f
pthod undef method (see 15.2.2.4.42) on the singleton class of the class Symbol with a dir
stanceofrthe class Symbol whose name is “new” as the argument.

15

he

ule
Bee

he
pct

).2.11.2 Direct superclass

The class Object

15.2.11.3 Instance methods

15.2.11.3.1 Symbol#===

=== other)

196
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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

1%5.2.11.3.3 Symbol#to_s

Behavior: The method creates a direct instance of the class String, the content offwh
represents the name of the receiver, and returns this instance.

ch

to_s

1%.2.11.3.4 Symbol#to_sym

Visibility: public

Behavior: Same as the method id2name (see 15.2.1133.2).

to_sym

11
1;
In|

Ax
cl

Visibility: public

Behavior: The method returns the receiver.

).2.12  Array

).2.12.1 General-description

stances of theé~class Array represent arrays, which are unbounded. An instance of the cl

ray whichyhas no element is said to be empty. The number of elements in an instance of 4
hss Array is called its length.

\SS
he

In|

statices of the class Array shall be empty when they are created by Step b) of the method n

ew

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
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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.
prepend: 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.

Prepending 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) If X is not the last element of A, move the elements after X toward the head’of A |by
one position.

Removing an object from A decreases its length by 1.
1%.2.12.2 Direct superclass

The class Object

1%.2.12.3 Included modules

The following module is included in the class Array:

e | Enumerable

1%.2.12.4 Singleton methods

15.2.12.4.1 Array.|]

Array. [] (*items)

Visibility:¢public

Behavior: The method returns a newly created instance of the class Array which contalns
the €léments of items, preserving their order.

1524125 Instance methads

15.2.12.5.1 Array#+

+( other)

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.

*(num)

15

Visibility: public

Behavior:

a) If num is not an instance of the class Integer, the behawior is unspecified.

b) If the value of num is smaller than 0, raise a direct-instance of the class ArgumentErr
c) If the value of num is 0, return an empty direct instance of the class Array.

d) Otherwise, create an empty direct instancé A of the class Array and repeat the follow}
for num times:

e Append all the elements, of the receiver to A, preserving their order.
e) Return A.

).2.12.5.3 Array#<<

DT,

ne

<<(obj)

Visibility: public

Behavior: The method appends obj to the receiver and return the receiver.

15.2.12.5.4 Array#]|]

[1 (*args)

©ISO/IEC 2012 — All rights reserved

Visibility: public

Behavior:

199


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

ISO/IEC 30170:2012(E)

Let n be the length of the receiver.

If the length of args is 0, raise a direct instance of the class ArgumentError.

If the length of args is 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.

e)

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.

If the length of args is 2:

1)

If the length of args isilarger than 2, raise a direct instance of the class ArgumentErr

15.2.12.5.5 Array#[|=

If the elements of args are instances of the class Integer, l€t(b and [ be the valiies

of the first and the last element of args, respectively. @therwise, the behaviot
unspecified.

If b < 0, increment b by n. If b is still smaller than 0, return nil.

Ifb>norl <0, return nil

If b = n, create an empty direct instancé’of the class Array and return this instan
If Il >n — b, let new [ be n — b

Create an empty direct instance A of the class Array. Append the [ elements
the receiver to A, from.©he bth index, preserving their order. Return A.

is

of

DT,

[1=(*args)

Visibility: public

Behavior:

200

Let n be the length of the receiver.

If the length of args is smaller than 2, raise a direct instance of the class ArgumentError.

If the length of args is 2:

)

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 of the
receiver is V. If k¥ > n, the elements whose index is from n to &k — 1 is nil.

5) Return V.

H—Hthe tenath ol e e 3 the hohador unspeciliod

e) If the length of args is larger than 3, raise a direct instance of the class ArgumedtError.

1%.2.12.5.6 Array#clear

clear

Visibility: public
Behavior: The method removes all the elements fromsthe receiver and return the receivier.

1%.2.12.5.7 Array#collect!

collect! (&block)

Visibility: public
Behavior:
a) If block is given!

1) For each element of the receiver in the indexing order, call block with the elem¢nt
as‘thie only argument and replace the element with the resulting value.

2).) Return the receiver.

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)

Visibility: public

Behavior:

a) If the indez is not an instance of the class Integer, the behavior ds unspecified.
b) Otherwise, let i be the value of the indez.

¢) Let n be the length of the receiver.

d) If 7 is smaller than 0, increment ¢ by n. If 7 is still'smaller than 0, return nil.

e) If 7 is larger than or equal to n, return nil.

f)  Otherwise, remove the ith element of the receiver, and return the removed element

1%5.2.12.5.10 Array#each

each(&block)

Visibility: public
Behavior:
a) If blelk is given:

1) For each element of the receiver in the indexing order, call block with the elem¢nt
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:

H=
~—

Eoreach olomant of tho rocoivor 1n tho ;ﬂ:qav;v\g order—call hlocl writh an r)rgnma t
+-O—-Ea-cH-e+8Hieh e+ e —He-HHae X oS —Car OO Wt o 5

which is an instance of the class Integer whose value is the index of the elemeht.

2)  Return the receiver.
b) If block is not given, the behavior is unspecified.

1%.2.12.5.12 Array#empty?

empty?

Visibility: public
Behavior:

a) If the receiver is empty, return true:

b) Otherwise, return false.

1%.2.12.5.13 Array#first

first(*args)

Visibilitys ‘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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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.

4) Return a newly created instance of the class Array which contains the first N
elements of the receiver, preserving their order.

c) If the length of args is larger than 1, raise a direct instance of the class ArgumentError.

15.2.12.5.14 Array#index

index ( object=nil)

Visibility: public

Behavior:

a) If object is given:
1) For each element E of the receiver in the indexitig order, take the following steps:

i) Invoke the method == on E with obje¢t as the argument.

ii) If the resulting value is a trueish object, return an instance of the clhss
Integer whose value is the index of F.

2) If an instance of the class Integer is not returned in Step a) 1) ii), return nil.
b) Otherwise, the behavior Gsjyunspecified.

1%.2.12.5.15 Array#initialize

initialize(@&i2¢=0, obj=nil, &block)

Visibility: private

Behavior:

a) If size is not an instance of the class Integer, the behavior is unspecified. Otherwise,
let » be the value of size.

b) If n is smaller than 0, raise a direct instance of the class ArgumentError.
¢) Remove all the elements from the receiver.
d) If nis 0, return an implementation-defined value.

e) If nis 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).

rava| - 1 L el - e
) ULLICI WIST, appClIU OUj LU LT 1CCCIVCL 71 UVILIITS.

3) Return an implementation-defined value.

1%.2.12.5.16 Array+#initialize_copy

initialize_copy( original)

Visibility: private

Behavior:

a) If original is not an instance of the class Agray, the behavior is unspecified.
b) Remove all the elements from the receiver.

c¢) Append all the elements of originial to the receiver, preserving their order.

d) Return an implementation=defined value.

1%.2.12.5.17 Array#join

join( sep=nil?)

Visibility: public

Behavior:

a) 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.

¢) 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.

4 Returm s:

15.2.12.5.18 Array#last

last (*args)

Visibility: 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 behavior] is
unspecified. Otherwise, let n be the value of the only argument.

2) If n is smallep 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.

e ' If the length of args is larger than 1, 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 Arrav#pop

pop

Visibility: public

Behavior:

a) If the receiver is empty, return nil.

b) Otherwise, remove the last element from the receifep and return that element.

1%.2.12.5.22 Array#push

push( *xitems)

Visibility: public
Behavior:

a) For each element of items, in the indexing order, append it to the receiver.

b) Return théreceiver.

1%.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!

reverse!

Visibility: public

Behavior: The method reverses the order of the elements of the recéiver and return the
recelver.

1%5.2.12.5.26 Array#rindex

rindex( object=nil)

Visibility: public
Behavior:
a) If object is given:

1) For each element FE of the receiver in the reverse indexing order, take the following
steps:

i)  Invoke the method == on E with object as the argument.

i)~ the resulting value is a trueish object, return an instance of the clhss
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 nil.

K n‘rharnrica7 the hehaxdor is 11ncpon;{:‘10rl

15.2.12.5.27 Array#shift

shift

Visibility: public
Behavior:
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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

Behavior: Same as the method length (see 15.2.12.5.19).

1%5.2.12.5.29 Array#slice

slice(*args)

Visibility: public
Behavior: Same as the method [] (see 15.2.12.5.4).

1%.2.12.5.30 Array#unshift

unshift ( *items)

Visibility: public
Behavior:

a) For each elemenf of items, in the reverse indexing order, prepend it to the receiver|
b) Return the. feceiver.
1%.2.13 Hash

1%.2.13.1" General description

Inktatices of the class Hash represent hashes which are sets of kpv//vn]np pnirq

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:

e A default value, which is returned by the method [] when the specified key is not

found in the instance of the class Hash.

e A default proc, which is an instance of the class Proc and used to generate the 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 sim

ul-

G
of]

ven two keys Kj and K, the notation “K; = K>” means that the keys are equivalent;.e.
the following conditions hold:

DTE K, = K> is not equivalentto Ky = K;.

R 1
LAllCOUUSLY.

An invocation of the method eql? on K; with K5 as the only argument evaluates t
trueish object.

Let Hy and Hs be the results of invocations of the method hashon—4; and Ks, respectivq
H; and H> are the instances of the class Integer which peprésents the same integer.

A conforming processor may define a certain range.oflintegers, and when the values of
or H, lies outside of this range, the processor may.convert H; or Hs to another instance
the class Integer whose value is within the range. Let I} and I be each of the resulti
instances respectively.

The values of I} and I, are the same integer.

If H; or Hj is not an instance of Ahe class Integer, whether K = Kb is unspecified.

all

I
of
ng

1%.2.13.2 Direct superclass
The class Object

1%.2.13.3 Ineluded modules

The followitig module is included in the class Hash.

[ Enumerable

15.2.13.4 Instance methods

15.2.13.4.1 Hash#==

==( other)

Visibility: public
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Behavior:

a) 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 key of P = the key of Q.

— An invocation of the method == on the value of P with the valué of () as
argument results in a trueish object.

¢) Otherwise, return false.

15.2.13.4.2 Hash#]]

all

(1 Ckey)

Visibility: public
Behavior:

a) If the receiver has a key/value pair P where key = the key of P, return the value of]

return the resulting value.

15.2.13.4.3 Hash#[]<£

P.

b) Otherwise, invoke the méthod default on the receiver with key as the argument and

[(1=Ckey, value)

Visibility: public

Behavior:

a) 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 value.

15.2.13.4.4 Hash#clear

Clear

Visibility: public
Behavior:

a) Remove all the key/value pairs from the receiver.

b) Return the receiver.

15.2.13.4.5 Hash#default

default ( *args)

Visibility: public
Behavior:
a) If the length of args is larger than 1, raise a direct instance of the class ArgumentErrér.
b) If the receiver has(the default value, return the value.
c) If the receiver-has the default proc:

1) Ifthe 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
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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

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

delete( key, &block)

Visibility: public
Behavior:

a) If the receiver has a.key/value pair P where key = the key of P, remove P from fhe
receiver and returin_the value of P.

b) Otherwise;

1) Ibblock is given, call block with key as the argument. Return the resulting value
of this call.

2)  Otherwise, return nil.

15.2.13.4.9 Hash#each

each(&block)

Visibility: public

Behavior:
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a) If block is given, for each key/value pair of the receiver in an implementation-defined
order:

1) Create a direct instance of the class Array which contains two elements, the key
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.

15.2.13.4.10 Hash#each _key

each key (&block)

Visibility: public
Behavior:

a) If block is given, for each key/value pair of the receiver, in an implementation-defirjed
order, call block with the key of the pair as the argiiment. Return the receiver.

b) If block is not given, the behavior is unspecified.

1%.2.13.4.11 Hash#each_value

each_value( &block)

Visibility: public
Behavior:

a) If block is given, call block for each key/value pair of the receiver, with the value as {he
argument;in an implementation-defined order. Return the receiver.

b) If.block is not given, the behavior is unspecified.

1%.2,13:4.12 Hash#empty?

empty?

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.

15

b)

Otherwise, return false.

).2.13.4.14 Hash#has_value?

has_value? ( value)

15

Visibility: public

Behavior:

2)

b)

If the receiver has a key/value pair whose value holds the following condition, rety
true.

e An invocation of the method == ei*the value with value as the argument result|i

a trueish object.

Otherwise, return false.

).2.13.4.15 Hash#include?

include?(key)

1:

Visibility: \public

Behavior: Same as the method has_key? (see 15.2.13.4.13).

).2.13.4.16 Hash#initialize

initialize( *args, &block)

©ISO/IEC 2012 — All rights reserved

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.

1%.2.13.4.17 Hash#initialize_copy

initialize_copy ( original)

Visibility: private

Behavior:

a) If original is not an instance of the class\Hash, the behavior is unspecified.

b) Remove all the key/value pairs from@he receiver.

c¢) For each key/value pair P of original, in an implementation-defined order, add |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 walue or the default proc from the receiver.

e) If orignal has-a default value, set the default value of the receiver to that value.

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

length

Visibility: public

Behavior: The method returns an instance of the class Integer whosé value is the numlper
of key/value pairs stored in the receiver.

1%$.2.13.4.21 Hash#member?

member? ( key)

Visibility: public
Behavior: Same as the method has_key® (see 15.2.13.4.13).

1%5.2.13.4.22 Hash#merge

merge ( other, &block)

Visibility: publi¢
Behavior:
a) If-other is not an instance of the class Hash, the behavior is unspecified.

B) ¢ Otherwise, create a direct instance H of the class Hash which has the same key/value
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.

L2t 23— Heshetirep)
Ve . . . g 11(,!.011-,7-—1. L/tll.(/l\./\a

replace( other)

Visibility: public
Behavior: Same as the method initialize_copy (see 15.2.13.44X).

1%.2.13.4.24 Hash#shift

shift

Visibility: 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 arguments, the receiver and nil. Return the resulting value of this call.

2) If the receiver has the default value, return the value.
3) Othérwise, return nil.
b) Othierwise, choose a key/value pair P and remove P from the receiver. Return a newly

created instance of the class Array which contains two elements, the key and the value
of P.

WticiT paiT 1S chiosen 1S Implementation-detined.

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)

Visibility: public
Behavior: Same as the method has_value? (see 15.2.13.4.14).

1%$.2.13.4.28 Hash#values

values

Visibility: public

Behavior: The method returns a newly ¢reated instance of the class Array which contalns
all the values of the receiver. The order of the values stored is implementation-defined.

1%.2.14 Range

1%.2.14.1 General description

Injstances of the class Range represent ranges between two values, the start and end points.
An instance of thelass Range has the following attributes:

start point: The value at the start of the range.

end point: The value at the end of the range.

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.
e FEnumerable

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. Invocatiof/of the method == on the start pojnt
of the receiver with S as the argument results in a trueish object.

e Let E be the end point of other. Invecation of the method == on the end point{ of
the receiver with E as the argumént results in a trueish object.

e The exclusive flags of the réceiver and other are the same boolean value.
b) Otherwise, return false.

13.2.14.4.2 Range#===

===(0bj)

Visibility: public

Behavior:

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 regeiveér.

1%.2.14.4.4 Range#teach

each(&block)

Visibility: public

Behavior:

a) If block is not given, the behavior is unspecified.

b) If an invocation‘of the method respond_to? on the start point of the receiver with a
direct instanceof the class Symbol whose name is succ as the argument results in a
falseish object, raise a direct instance of the class TypeError.

¢) Let JZbe the start point of the receiver.

d) Snvoke the method <=> on V with the end point of the receiver as the argument. et
C' be 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

Visibility: public
Behavior: The method returns the end point of the receiver.

1%.2.14.4.6 Range#exclude_end?

exclude_end?

Visibility: public
Behavior: If the exclusive flag of the receiver is true, return true. Otherwise, return falge.

15.2.14.4.7 Range#first

first

Visibility: public
Behavior: Same as the method begin (see 15.2.14.4.3).

1%.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,

rospactivalss
+esP: ey

15

d) Return an implementation-defined value.

).2.14.4.10 Range#last

last

Visibility: public

Behavior: Same as the method end (see 15.2.14.4.5)-

1%.2.14.4.11 Range#member?

member? ( 0bj)

15

15

In|

Visibility: public
Behavior: Same as the method === (see 15.2.14.4.2).
).2.15 Regexp
).2.15.1 General description
stances of the class Regexp represent regular expressions, and have the following attribute

pattern: A pattern of the regular expression (see 15.2.15.4). The default value of t

attribute is empty.

!

his

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

LMIIT T TAI ] oadloal
O MO T ILTING aCSCITOCO DCITOW S

MULTILINE: An instance of the class Integer whose value is 2™, where the integer| m
is an implementation-defined value.

The above constants are used to set the ignorecase-flag and multiline-flag attzibutes of an [n-
sthnce of the class Regexp (see 15.2.15.7.5).

1%.2.15.4 Patterns

Syntax

pattern
alternativeq
| patterny | alternative

alternative

[ empty |
| alternatives term

term
anchor
| atom
| atoms quantifier

anchor ::
left-anchor | right-anchor

leftranchor ::

\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

ohapn otop -
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poaompy aon of o
FEGELTP—HETa—CEr T CtEs

| fx o2 POl [ #[N]8

| future-reserved-meta-character

future-reserved-meta-character ::

L1432
grouping ::
( pattern )

atom-escape-sequence ::
decimal-escape-sequence
| regexp-character-escape-sequence

decimal-escape-sequence ::
\ decimal-digit-except-zero

regexp-character-escape-sequence s
regexp-escape-Sequence
| regexp-non-escaped-sequence
| hezadecimal-escapé-sequence
| regexp-octal-escape-sequence
| regexp-contnol=escape-sequence

regexrp-escape=sequence ::
\ regérp-escaped-character

régerp-escaped-character ::

mT Tl T I viale

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 )

Seéemantics

Alregular expression selects specific substrings from a string called a target. §tring according
to the pattern of the regular expression. If the pattern matches more tham one substring, f{he

substring which begins earliest in the target string is selected. If there 4y more than one sych
substring beginning at that point, the substring that has the highest priority, which is descriljed

follows:

A pattern matches the following substring:

1)

2)

An alternative matches the following substring:

If the pattern is an alternativey, it matches the string matched with the alternative; .

bdlow, is selected. Each component of the pattern matches a subsfring of the target string|as

If the pattern is a patterny | alternativey, it matches the string matched with either fhe
patterny or the alternatives. The ongZmatched with the pattern; has a higher priority.

EXAMPLE 1 "ab".slice(/(alab)/) returns "a", not "ab".

If the alternative.is Jempty], it matches an empty string.

If the alterputive is an alternatives term, the alternative matches the substring whese
first partCissmatched with the alternatives and whose rest part is matched with fhe

term.

If\there is more than one such substring, the priority of the substrings is determirjed

as follows:

226

y)

ii)

i Y . | > 1 1.1 " 1ol - n 1 hl L. | il | Tl e
IT CUIICTC IS IIIOIT CITAIl Ol CalldIdalt WIIICIT IS HIAtCIIed WIUIT UII€ Qiternalloes, 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).

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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A term matches the following substring:

)

If the term is an atomq, it matches the string matched with the atom.

he

he

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
atonTs:
iii) If the quantifier is 7, it matches a sequence of zero or one string matchedywith f{
atoms.
A longer sequence has a higher priority.
EXAMPLE 4 "aaa".slice(/a*/) returns "aaa", none of "", "a"y\and "aa".
3) If the term is an anchor, it matches the empty string at, axspecific position within {

An atom matches the following substring:

)

target string S, as follows:

i)  If the anchor is \A, it matches an empty stiing at the beginning of S.

ii) If the anchor is =, it matches an empty, string at the beginning of S or just af]
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 beforg
line-terminator.

If the atom is(a)pattern-character, it matches a character C represented by the patte
character.Ifthe atom is present in the pattern of an instance of the class Regexp wh
ignorecase-flag attribute is true, it also matches a corresponding upper-case charac
of CAif-C is a lower-case character, or a corresponding lower-case character of C), if
igan upper-case character.

If the atom is a grouping, it matches the string matched with the grouping.

n

Ler

-
S€e

[er

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.

If the atom is an atom-escape-sequence, it matches the string matched with the atom-

escape-sequence.

A grouping matches the substring matched with the pattern.

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-charact
escape-sequence.

A decimal-escape-sequence matches the following substring:

Let ¢ be an integer represented by decimal-digit-except-zero.

er-

1%.2.15.5 ~Matching process

Alpattern P is considered to successfully match the given string S, if there exists a substring
S|(ifitluding S itself) matched with P.

4)

5)

A regexp-character-escape-sequence represents a charactersas follows:

Let G be the ith grouping in the pattern, counted from 1, in the order of the occurrer
of “(” of groupings from the left of the pattern.

If the decimal-escape-sequence is present before G within the pattern, it does not maf
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 charaetér as shown in 8.7.6.3.3, Table 1.
A regexp-non-escaped-sequence representsra regexp-meta-character.
A hezadecimal-escape-sequence repiesents a character as described in 8.7.6.3.3.

A regexp-octal-escape-sequenéeis interpreted in the same way as an octal-escape-sequd
(see 8.7.6.3.3).

A regexp-control-estape-sequence represents a character, the code of which is co
puted by takingbitwise AND of 0x9f and the code of the character represented by 1
regexp-control-escaped-character, except when the regexp-control-escaped-characte
7, in which'case, the regexp-control-escape-sequence represents a character whose cd
is Ox7f,

LCC

ch

nce

m_
he
is

de

of
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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.

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:
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Let B be the substring of S which P matched.

S.

he

he

[er

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
Append O to L.
6) For each grouping G in P, in the order of the occurrence of its “(” within P, take {
following steps:
i) If G matches a substring of B under the matching process of P, let Bg be f
substring. Let O be a pair of the substring Bg and the index of the)first charac
of Bg within S. Append O to L.
ii) Otherwise, append to L a pair whose substring and index\of the substring are il.
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) A matching process creates or updates a local variable binding with name “7”, which

1)

2)

3)

specifically used by the method Regexp.lastdmatch (see 15.2.15.6.3), as follows:

e)| A conforming‘processor may name the binding other than “7”; however, it shall not be
the form Jocal-variable-identifier.

1%.2.15.6./Singleton methods

15.2:15.6.1 Regexp.compile

Let M be the value which the matchihg process returns.
If the binding for the name <{""“can be resolved by the process described in 9.2 a{
“7” were a local-variable-identifier, replace the value of the binding with M.

Otherwise, create a loc¢al variable binding with name “”” and value M in the upperm
non-block elementi of [local-variable-bindings] where the non-block element means f
element which.dees not correspond to a block.

is

if

st
he

of

Regexp.compile( *args)

Visibility: public

Behavior: Same as the method new (see 15.2.3.3.3).

15.2.15.6.2 Regexp.escape

©ISO/IEC 2012 — All rights reserved
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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) Tet S be the content of string

¢) Return a new direct instance of the class String whose content is the safg as|.S,
except that every occurrences of characters on the left of Table 4 are replaged ith fhe
corresponding sequences of characters on the right of Table 4.
Table 4 — Regexp escaped characters
Characters replaced | Escaped sequence

0x0a \n
0x09 \t
0x0d X7
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) I the ]D'ngf]n of inder is (17 return AL

d) If the length of index is larger than 1, raise a direct instance of the class ArgumedtError.
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 unspecifigd.

g) Let R be the result returned by invoking the method [1 (s€e)15.2.16.3.1) on M wijth
A as the only argument.

h) Return R.

1%.2.15.6.4 Regexp.quote

Regexp.quote

Visibility: public
Behavior: Same as the method escape (see 15.2.15.6.2).
1%.2.15.7 Instance methods

15.2.15.7.1 Regexp#==

==( othér)

Nisibility: public

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:

If string is not an instance of the class String, the behavior is unspecified.

bl Tet S be the content of siring
c) Test if the pattern of the receiver matches S (see 15.2.15.4 and 15.2.15.5). L&ty M [be
the result of the matching process.
d) If M is an instance of the class MatchData, return true.
e) Otherwise, return false.
15.2.15.7.3 Regexp#="
=" ( string)
Visibility: public
Behavior:
a) If string is not an instance of thé 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.
If M is nilveturn nil.

If Mods an instance of the class MatchData, let P be first element of the match res
attribute of M, and let ¢ be the index of the substring of P.

Return an instance of the class Integer whose value is .

11t

15.2.15.7.4 Regexp#casefold?

casefold?

Visibility: public

Behavior: The method returns the value of the ignorecase-flag attribute of the receiver.

232
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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. Otherwike,
the behavior is unspecified.

b) 1If S is not of the form pattern (see 15.2.15.4), raise a direct instance\of the clhss
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 valie of the instance.

1) If computing bitwise AND of the value of the ¢onstant IGNORECASE of the clhss
Regexp and n results in non-zero value, sef~the ignorecase-flag attribute of fhe
receiver to true.

2) If computing bitwise AND of the value of the constant MULTILINE of the clss

Regexp and n results in non-zero value, set the multiline-flag attribute of fhe
receiver to true.

e) If flag is not an instance of the elass Integer, and if flag is a trueish object, then pet
the ignorecase-flag attributelof the receiver to true.

f)  Return an implementation-defined value.

1%.2.15.7.6 Regexp#initialize_copy

initializewcopy ( original)

Visibility: 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)

b)

c)

d)

If string is not an instance of the class String, the behavior is unspecified.
Let S be the content of string.

Test if the pattern of the receiver matches S (see 15.2.15.4 and 15.2.15.5). Let M
the result of the matching process.

Return M.

1%.2.15.7.8 Regexp#£source

be

source

15

1:

In|
R4

A

al
P

Visibility: public

Behavior: The method returns a diréct instance of the class String whose content is f
pattern of the receiver.

).2.16 MatchData

).2.16.1 General description

stances of the class MatchData represent results of successful matches of instances of the cl
gexp against ingtances of the class String.

h instanee of the class MatchData has the attributes called string and match result, wh
e initialized as described in 15.2.15.5. The string attribute is the target string S of a matchi
ocess.' The match result attribute is a list whose element is a pair of a substring B match

b,

he

LSS

ch

ng
ed

kK [

the pattern of an instance of the class Regexp or a grouping in the pattern, and the inde
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.

234
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matched substring: The matched substring of M is B.

pre-match: The pre-match of M is a part of S, from the first up to, but not including the
Oth 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

T1 clacce Nl o +
T €raS5—oBFEe€ES

1%.2.16.3 Instance methods

1%.2.16.3.1 MatchData#][]

[1 (*args)

Visibility: public
Behavior: Invoke the method to_a on the receiver) (see 15.2.16.3.12), and invoke fhe
method [] on the resulting instance of the class Array with args as the arguments (fee

15.2.12.5.4), and then, return the resulting value ‘of the invocation of the method [].

1%.2.16.3.2 MatchData#begin

begin(index)

Visibility: public

Behavior:

a) If index_is1iot an instance of the class Integer, the behavior is unspecified.

b) Let{E-be the match result attribute of the receiver, and let i be the value of indez.

¢) \If ¢ is smaller than 0, or larger than or equal to the number of elements of L, rais¢ a
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.

1%.2.16.3.4 MatchData#end

end (index)

Visibility: public

Behavior:

a) If index is not an instance of the class Integer, the behavior is unspecified.

b) Let L be the match result attribute of the receiver, and let ¢ be the value of indez.

c) If i is smaller than 0, or larger than or equal*to the number of elements of L, rais
direct instance of the class IndexError.

d) Let F and S be the substring and th¢ index of the substring of the ith element of
respectively.

e) If F is nil, return nil.

f)  Otherwise, let f be«the length of F. Return an instance of the class Integer wh
value is the sum_ of $ and f.

1%.2.16.3.5 MatchData+#initialize_copy

L,

Se

initiali¥ze_copy( original)

Nisibility: private

236

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

E)

length

Visibility: public

Behavior:

The method returns the number of elements of the match result attribute of the receiver.

1%.2.16.3.7 MatchData#toffset

offset (index)

Visibility: public
Behavior:

a) If index is not an instance of the class Integer, the behavior is unspecified.

b) Let L be the match result attribute of the receiver, and let i be the value of indez.

c) If 4 is smaller than 0, or larger than or equal*to the number of elements of L, rais¢ a
direct instance of the class IndexError.

d) Let S and b be the substring and tli€ index of the substring of the ith element of| L,
respectively. Let e be the sum of\b and the length of S.

e) Return a new instance of\thé class Array which contains two instances of the clhss
Integer, the one whose value is b and the other whose value is e, in this order.

1%$.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 f{he

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 contént of which is the stri
attribute of the receiver.

1%.2.16.3.12 MatchData#to_a

ne

to.a

Visibility: public

Behavior:

a) Let L be the matchwesult attribute of the receiver.
b) Create an empty direct instance A of the class Array.

c¢) For eachfelement e of L, in the same order in the list, append to A an instance of {
class String whose content is the substring of e.

d) Return A.

he

1$.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.

238 ©ISO/IEC 2012 — All rights reserved


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

ISO/IEC 30170:2012(E)

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.

T

15

15

- )
oduio L

3.7 9 s 4= 1
LY~ DITeCt—SupCererass

he class Object
).2.17.3 Singleton methods

).2.17.3.1 Proc.new

Proc.new(&block)

15

15

Visibility: public
Behavior:
a) If block is given, let B be block.

b) Otherwise:

1) If the top of [block] .dstblock-not-given, then raise a direct instance of the cl
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 attribute.
d) Returifthe instance.
p.2.17.4 Instance methods

.2.17.4.1 Proc#|]

LSS

(1 (*xargs)

Visibility: public

Behavior: Same as the method call (see 15.2.17.4.3).

15.2.17.4.2 Proc#tarity

©ISO/IEC 2012 — All rights reserved
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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 whose
value is implementation-defined.

b) If a block-parameter is present in B:

1) If a block-parameter-list is omitted in the block-parameter, return anCinstance|of
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-$ide, return an instance| of
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 is.of;the form grouped-left-hand-side, retyrn
an instance of the class Integer whose value is implementation-defingd.

IT) If the multiple-left-hand=Side is of the form packing-left-hand-side, retyrn
an instance of the class Integer whose value is —1.

IIT) Otherwise, let n~be the number of multiple-left-hand-side-items of fhe
multiple-left-hand-side.

IV) If theSmultiple-left-hand-side ends with a packing-left-hand-side, retyrn
an/instance of the class Integer whose value is —(n+1).

V.})Otherwise, return an instance of the class Integer whose value is n.

1%$.2.17.4.3 <Proc#call

¢all(*args)

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 variabld binding
with the same name and value as B in the set of bindings of instance variables of (.

c) If the receiver is associated with a singleton class, let E, be the sihgleton class, ajnd
take the following steps:

1) Create a singleton class whose direct superclass is thediréct superclass of E,. Let
E,, be the singleton class.

2) For each binding B,; of the constants of FE,< créate a variable binding with the
same name and value as B, in the set of hiridings of constants of E,.

3) For each binding By, of the class variables of F,, create a variable binding w]th
the same name and value as B2 in the set of bindings of class variables of E,.

—+

4)  For each binding By, of the instance methods of E,, create a method binding wjth
the same name and value ag-B,, in the set of bindings of instance methods of E},.

5) Associate O with Ej.

d) Set the block attribute of O to the block attribute of the receiver.

e) Return O.

15.2.17.4.5 Proc#dup

dup.

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 15.2.18.3.1
e) and f)]. An instance of a generated class has values for the set of fields. Those values can be
referred to and updated with accessor methods for their fields.

15.2.18.2 Direct superclass

The class Object

1%.2.18.3 Singleton methods

1%.2.18.3.1 Struct.new

Struct.new( string, *symbol_list)

Visibility: public

Behavior: The method creates a class defining aset of fields and accessor methods
these fields.

When the method is invoked, take the following steps:

a) Create a direct instance of the glass Class which has the class Struct as its dir
superclass. Let C be that class.

b) 1If string is not an instance of the class String or the class Symbol, the behavioy
unspecified.

c) If string is an_instance of the class String, let N be the content of the instance.

1) If NZig'not of the form constant-identifier, raise a direct instance of the cl
AxrgumentError.

2)\.) Otherwise,

for

bCt

is

LSS

he

i)  If the binding with name N exists in the set of bindings of constants in {

242

class otTruct, replace tiie value oI the binding with C.

ii) Otherwise, create a constant binding in the class Struct with name N and

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:
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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

aranment and whon 1mvuolad cote tha £0ld namad AN +40 +hao gixraﬂ Qo
Tt WA BTG e e T8 a0ttt +

nt

e R e THEO Ty v 5 oY

and returns the argument.
4) Increment i by 1.
g) Return C.

Classes created by the method Struct.new are equipped with public singleton methd
new, [], and members. The following describes those methods,assuming that the name
a class created by the method Struct.new is C.

ds
of

C .new( *args)

Visibility: public
Behavior:

a) Create a direct instance of thé ctlass with the set of fields the receiver defines. Let I
the instance.

b) Invoke the method-initialize on I with args as the list of arguments.

c¢) Return I

be

C. [1(*xargs)

Nisibility: public

Behavior: Same as the method new described above.

C .members

Visibility: public

Behavior:
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a) 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.
b) 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 different; return false.

¢) Otherwise, for each field named f of the receiverstake the following steps:

1) Let R and O be the values of the fields named f of the receiver and other resppc-
tively.

2) If R and O are not the same opjéct,

i) Invoke the method &= on R with O as the only argument. Let V be fhe
resulting value pf\tlie invocation.

ii) If V is a falseish object, return false.
d) Return true.

15.2.18.4.2 Struct#|]

[1Crame)

Visibility: public

Behavior:
a) 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.

b) If name is an instance of the class Integer, let 7 be the value of name. Let n be the
number of the fields of the receiver.

)

If 4 is negative, let new ¢ be n + 7.

2) If ¢ is still negative or 7 is larger than or equal to n, raise a direct instance of the
class IndexError.
3) Otherwise, return the value of the field whose index is i.

¢) Otherwise, the behavior of the method is unspecified.

1%.2.18.4.3 Struct#[|=

[1=Cname, obj)

1)

2)

3)

1)

Visibility: public
Behavior:

a) If name is an instance of the class Symbol or an instance of the class String:

Let N be the name designated by name.

If the receiver has the fieldnamed N,

i)  Replace the valtie of the field with obj,
ii) Return obs:

Otherwise))let S be an instance of the class Symbol with name N and raise a dir¢ct
instance of the class NameError which has S as its name attribute.

b) If nawreis an instance of the class Integer, let i be the value of name. Let n be fhe
nimiber of the fields of the receiver.

If ¢ is negative, let new i be n + 1.

2)

If ¢ is still negative or ¢ is larger than or equal to n, raise a direct instance of the
class IndexError.

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.

1%.2.18.4.5 Struct#each_pair

b) For each field of the receiver, in the indexing order, call block with the value ,0f fhe
field as the only argument.

¢) Return the receiver.

each_pair (&block)

15.2.18.4.6 Struct#initialize

Visibility: public

Behavior:

a) If block is not given, the behavior is unspecified.

b) For each field of the receiver, in theindexing order, take the following steps:

1) Let N and V be the name and the value of the field respectively. Let S be [an
instance of the class/Symbol with name N.

2) Call block withsthe list of arguments which contains S and V' in this order.

¢) Return the receiver.

initialize( *args)

Visibility: private

246

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) 1If original is not an instance of the class of the receiver, raise a direct insganee of {he
class TypeError.

¢) If the number of the fields of the receiver and the number of the fields of original jre
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‘the value of the ith field| of
the receiver to the value of f.

e) Return an implementation-defined value.

1%$.2.18.4.8 Struct#members

members

Visibility: public
Behavior: Same as the method members described in 15.2.18.3.1.

1%$.2.18.4.9 Struct#select

select (&block)

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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