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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 flelds of technical act|V|ty ISO and IEC

Ainal Ao allaboratain-fialda of oot al intaract Oth e tntaraatinnal Araanioatinna

vernmental

tech
and
tech

Inter

The
Stan
an In

In eX
of or

Tech
they
be red

Attention is drawn to the possibility that some of the elements of this document may be the subj

right

ISO/
“fast
its a

Heal-commitices—collaborate—infields—ef-mutualinterest—Otherinternational-erganizations—¢
non-governmental, in liaison with ISO and IEC, also take part in the work. In the field\of
nology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

hational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, A

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

ceptional circumstances, the joint technical committee may proposetthe publication of a Tech
e of the following types:

fype 1, when the required support cannot be obtained for‘the publication of an Internation
Hespite repeated efforts;

type 2, when the subject is still under technical development or where for any other reason
future but not immediate possibility of an agreement on an International Standard;

type 3, when the joint technical committeehas collected data of a different kind from t
hormally published as an International Standard (“state of the art”, for example).

nical Reports of types 1 and 2 are-subject to review within three years of publication, to de
can be transformed into International Standards. Technical Reports of type 3 do not necess
viewed until the data they provide are considered to be no longer valid or useful.

5. ISO and IEC shall not be held responsible for identifying any or all such patent rights.
EC TR 25438 was prepared by Ecma International (as Ecma TR/89) and was adopted, ung

track proceddre’, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in
pproval by fiational bodies of ISO and IEC.

information

art 2.

International

Liblication as

nical Report

al Standard,

there is the

nat which is

tide whether
arily have to

ect of patent

er a special
parallel with

© ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=ddc3cd5e7c1b696db5e5c107120f5199

ISO/IEC TR 25438:2006(E)

Introduction

This Technical Report defines a collection of types that are intended to enhance the common language nature
of the CLI, by facilitating language inter-operation. The collection includes generic tuples, functions, actions,
optional value representation, a type that can contain a value of one of two different types, and a utility filler

type.

These typeqd are experimental and will be considered for inclusion in a future version of the CLI Internattonal
Standard. A reference implementation, written in C#, is included (see the accompanying| file
CommonGehericsLibrary.cs). This implementation source is also available from
http://kahu.zoot.net.nz/ecma. A binary version is also available from that site, along with’any updates
to the propogal.

Feedback on these types is encouraged. (Please send comments to ecmacli@zoot.net.hz.)

Vi © ISO/IEC 2006 — All rights reserved
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21

CLI standard libraries (ISO/IEC 23271) provide a collection of common types that can be.use
lages. With the addition of generics to the CLI, the standard libraries have been extended
ber of common generic types, in particular, collections. However, at present, theselibraries d
y simple generic types found in a number of different languages. Any landuage which
mon types must implement them rather than deferring to the CLI library, thereby reducing lar

pric tuples (product types) are standard in a number of languages; (C++ (template Pair), A
Standard ML (SML). However, languages differ in the number of pre-defined tuple sizes g
standard libraries; e.g. C++ provides just one (Pair) while Haskell provides eight (sizes 2 to
s any size of tuple. This Technical Report provides nine (sizes-2to 10).

bric programming encourages “higher order” programming where generic functions (mg
ion (delegate) type arguments that have generictypes. Examples include Ada’s with

legates, so this proposal defines standard generic.delegate types for functions (which return

edures (which do not).

b other type or an indication that suchs;a'value is not present; and an either type, which holqg

pf two possible types and an indication of which one is present. This proposal provides both o
The optional type is similar to, but different from, the type system.Nullable.

ly, in existing generic languages, a need has been found for a filler type to be used when|

ric parameter is not required for a particular use of the generic type. A standard one-value
ded for this purposejoften called unit or void. This Technical Report includes such a type.

Rationalé

Reference vs. value tuples

d by multiple
to include a
b not include
uses these
guage inter-

bbility. This Technical Report addresses this issue by providing a number of these common types.

da, Haskell,
upported by
9) and SML

ithods) take
and generic

traints, and function arguments in Haskell and SML! In the CLI, function values are provided in the form

A value) and

s a value of
s a value of
f these.

a particular
type is often

Ins

1 /L I £tk ol Aol & Lot I 1 £ 4 Jor-thor—i
e 1arguaycs (SULlIT as LT T dlfu Ald) WUpPIc 1lypTo Lall VT ValutT Ul TTITITTILE 1ypPTo, WITITT 111

thers (such

as Haskell and SML) they are always reference types. This implementation provides only value type tuples
(which can contain value or reference types). Boxed versions of these types can be used when reference
versions are required. Named boxed types would, of course, help greatly here, but these are not currently
provided by the CLI Standard.

A simple generic type, such as soxed<T>, can be written to address this issue. Such a type has been made
available in the reference implementation of this proposal. However it is not being considered for
standardization at this time.
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2.2 Interaction with other standard types
The CLI Standard contains six types related to those in this proposal. These are:

System.Action<T> This type is just the first member of this collection's set of action types. As it is already
standardized it is not included here.

System.Comparison<T>. This type is equivalent to this collection's Function<T, T, Int32>. Conversion methods
are provided.

System.Converter<T,U>. This type is equivalent to this collection's runction<T, U>. Conversion methods are

provided.

System.Null
Nullable<T>

bble<T>. This type is a restricted version of this collection's optional<r>. The difference is|
is restricted to non-nullable value types, whereas optional<t> can also wrap referehce typeq

nullable valye types. Both these choices are useful in different applications, so there is no ¢lash bet

these two ty
values.

System. Pred
does not su
provides me

pes. This proposal includes operators on the optional<t> type to convert-fo/from nuilab]

| cate<T>: This type is equivalent to this collection's rFunction<T, BogTean>. However as thg
bport type synonyms, these two types are (unfortunately) not equivalent. A separate static

methods camnnot be declared on delegate types.

System.Coll
Tuple<K,V>.

3 Overy

3.1 Tuple

Tuples are j
Overloading

Conversion operators are provided on tuple<k, v> to cenvert to/from keyvalueprair<k, v>.

ew

types

rovided as value types with public-fields, which mirrors their typical usage in current langua
on arity is leveraged to provide eight standard tuple types.

The fields afe named 1tema, Items, ...sTrenI. A single n-ary constructor is provided to easily define all fielg

An Equals ()
methods.

The corresp
ToString () |

For tupleg

method is provided.and defined as the component fields being equal according to their £qua

bnding GetHashCode () method and op Equality and op Tnequality methods are provided.
5 overridden to provide the typical tuple parenthesized notation.

of size 2, methods are provided to convert to/from values of

that
and
veen
e<T>

CLI
class

thods to convert between these two types. The methods are ,in\a separate class as additjonal

bctions.Generic.KeyValuePair<K,V>: This is just a differently named equivalent of this colleciion’'s

ges.

S.

type

System.Coll

ctlons.Generic.neyvallueralrsy,

3.2 Function and procedure types

Standard delegates are provided for function types (system.Function<>) and procedures (System.Action<>).
Delegates are defined for 0 to 5 argument functions and 0 and 2 to 5 argument procedures. (The single
argument procedure is already included in the CLI Standard.)

3.3 Unit

The unit type is a filler type. This is useful, for example, when an existing generic type is used, but one of its
type arguments is not required for the particular application.

© ISO/IEC 2006 — All rights reserved
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The optional<a> type represents either a value of type A, or the lack of a value. A value of this type is
immutable and provides two constructors, one providing a value, the other for providing no value. Properties
are provided to test for validity and to obtain the value. An exception is thrown if an attempt to access a non-

existent value.

3.5 Either

The rither<a, B> type represents either a value of type A, or a value of type B. A value of this type is

4 Action delegates

4.1 | System.Action delegate

%

&

(190
qs.
b

immrmmmmwmmmmmmmmmmn exception
is thfown if an attempt to access the value of one type is made when a value of the other type iQB'esent.

\Q§

Assémbly Info: Q

©
O

o

¢ Name:

-

¢ Public Key: O®
QQ
Q=

[ Versi

3

\ ttributes:

o CLSCompliantAttribute(true)

Implements:

o System.ICloneable
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Summary:

Represents a method that performs an action.

Parameters:

Inherits From: system.Delegate

Library: BCL

Description

A gener]c delegate type for zero-argument, methods which perform an action (return voidb)‘(b%‘

4.2 System.Action<A, B> delegate

Assembly Info: C)\\

Name:

Q-

o Public Key: O

O
R

o \Vers

©
P

Attributes:

o CLSCompliantAttribute(true)

Implements:

o System.ICloneable

© ISO/IEC 2006 — All rights reserved
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Summary:

Represents a method that performs an action using the supplied arguments.

Parameters:
'argA The first argument to the action.
agB The second argument to the action. @

Inhefits From: System.Delegate fb%‘
Library: BCL (ﬁb

Desg¢ription

N
A\ generic delegate type for two-argument methods, which per%@an action (return void).
A
®)

&

4.3 | System.Action<A, B, C> delegate

Ass @S)Info:

e Name:

o Public Key:

e Version:

© ISO/IEC 2006 — All rights reserved 5
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o Attributes:

o CLSCompliantAttribute(true)

Implements:

o System.ICloneable

Summary:
©

Represédnts a method that performs an action using the supplied arguments. (be

The first argument to the action.

argB The second argument to the action. s\\%
argC The third argument to the action. OQ O
Inherits From: system.Delegate g\Q\\Q
Library: BCL s‘@@
Description Q\Q)$
xO

A gener]c delegate type for three-a&gq\j#ent methods, which perform an action (return void).

4.4 Systgm.Action<A, B, (@ﬁ delegate

O

6 © ISO/IEC 2006 — All rights reserved
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Assembly Info:

e Name:

e Public Key:

e Version:

ISO/IEC TR 25438:2006(E)

¢ Attributes:

o CLSCompliantAttribute(true)

Implements:

Sunmmary:

< System.ICloneable

Represents a method that performs an action using the supplied arguments.

Pargmeters:
Harameter Description’
P
argA The first argument to the action.
agB The second argument to the action.
argC The third argument to the action.
argD The fourth argument to the action.

Inhefrits From: system.Delegate

Library:"BCL

Description

A generic delegate type for four-argument methods, which perform an action (return void).

© ISO/IEC 2006 — All rights reserved
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4.5 System.Action<A, B, C, D, E> delegate

Assembly Info: Q
&
N\
o Name: 5\0
&Q@
o Public Key: 4\®$
xO
o Vergion: C)\\(’\}“
o Attriputes: O®
QO
o) CLSE@?pIiantAttribute(true)
3

ImpIementT
N

° System.ICloneable

Summary:

Represents a method that performs an action using the supplied arguments.

© ISO/IEC 2006 — All rights reserved
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Parameters:
argA The first argument to the action.
argB The second argument to the action.
argC The third argument to the action.

gE The fifth argument to the action. QQ

Inherits From: system.Delegate
Library: BCL &Q~

Desg¢ription C)
N4

A\ generic delegate type for five-argument methods, which pg?%m an action (return void).
®)

X
5 PBystem.DelegateCast class Q

Ass¢mbly Info: .
o

¢ Name: @O
O

[ \Q/@b ic Key:

e Version:

o Attributes:

o CLSCompliantAttribute(true)

© ISO/IEC 2006 — All rights reserved 9
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Summary

Provides methods for converting between system. Function<> and corresponding System.Predicate<T> ,
System.Converter<T, U>and System.Comparison<T> delegate types.

Inherits From: system.object
Library:

Thread Safety: This type is safe for multithreaded operations.

Descriptio Q%

5.1 DelegateCast.ToFunction<T, Boolean>(System.Predicate<T>) method ,bQ)‘

Summary QQQ
Constructs a System.Function<T, bool> value equivalen@so\the given system.Predicate<T> value.
N
Parameters| $
pred The Syste%@edicate<T> to convert.

Return Valye @Q

O

A Systefi.Fu n<T, bool> value, functionally equivalent to the System.Predicate<T> argument.

Descriptio \Q/

5.2 DelegateCast.ToPredicate<T>(System.Function<T, System.Boolean>) method

10 © ISO/IEC 2006 — All rights reserved
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Summary

Constructs a System.Predicate<T> value equivalent to the given System.Function<T, Boolean> value.

Parameters
Func The system.Function<T, bool> to convert.

©
(190
%.
%)

A System.Predicate<T> value functionally equivalent to the system.Function<T, bo@j&‘argument.

Retyrn Value

Desg¢ription &Q~

5.3 | DelegateCast.ToFunction<T, U>(System.Converter<T, L\@,ﬁ‘{lethod

O

Summary $

xO

Constructs a System. Function<8l~u> value equivalent to the given system.Converter<T, U> value.

N
Pargmeters C)

.

nv 2 The system.Converter<T, U> t0 convert.

A System.Function<T, U> value functionally equivalent to the System.Converter<T, U> argument.

Description

© ISO/IEC 2006 — Al rights reserved 11
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5.4 DelegateCast.ToConverter<T, U>(System.Function<T, U>) method

Summary
e

func The system.Function<T, U>to convert. \\

Return Valye 6\

D

A systef.Converter<T, U> value functionally equivalent to th&s stem.Function<T, U> argument.

QO
Description %)
)
5.5 DelegateCast.ToFunction<T, T, Syst,e\ AInt32>(System.Comparison<T>) method
3

&

Summary $OQ~
Q/Q

C t . 1 2 1 4+t 4l 1 . 1
onstruCtsa—SystemTurrctromr?t T Tt vargC-Cqurvarcir ot gvehSystem Compar rsorr<t > vardcs
4 r

Parameters

comp The system.Comparison<T> to convert.

12 © ISO/IEC 2006 — All rights reserved
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Return Value

A System.Function<T, T, System.Int32> value functionally equivalent to the system.Comparison<T> argument.
Description

5.6 DelegateCast.ToComparison<T>(System.Function<T, T, System.Int32>) method

L
\\Q/O

Constructs a System.Comparison<T> value equivalent to the given s% .Function<T, T, Int32> vhlue.

N
S

Summary

Pargmeters

flinc The system. Function<T, % ~int32> to convert.
Q
&
Retyrn Value . ®$
K\
xO

A System.Comparison<T> value&nctionally equivalent to the system.Function<T, T, Int32> argurmhent.
N

Desg¢ription . C)

6 System.Eg A, B> Structure

Q.

Assembly Info:

e Name:

o Public Key:

© ISO/IEC 2006 — Al rights reserved 13
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e Version:

e Attributes:

o CLSCompliantAttribute(true)

Implements:

° SysH

Summary

Contains

Inherits Fr0n1:System.ValueType

Library:

Thread Safety: This type is not guaranteed to be safe for multithreaded operations.

Description

The sysH
example
System.

An instaf
IsSecon
return tr
of the ap

Calling
System.}

See the 1
instanceq

em.IEquatable<Either<A, B>>

a value of type A or a value of type B.

em.Either<a, B> value type represents either a yalue of a given type A or a value of a given type B. H
an instance of System.Either<System.Int32,{ System.String> contains either a system.Int32 valu
tring value. Instances of this type are immuitable.

ice of System.Either<a, B> has fourkey properties; TsFirst, IsSecond, First, and Second. IsFirst

are used to determine whetherthe current instance has a value of type A or a value of a given B. They
ue Of false, and never throw an exception. First and second return the value of the instance, provideq
bropriate type (i.e., First Or Second are true respectively); otherwise, they throw an exception.

ystem.Either<@d,, B>.IsFirst on an instance that has the default initial value returns true and calling
ither<a, B>.¥irst returns the default value of type A.

hethods system.Either<A, B>.MakeFirst and System.Either<A, B>.MakeSecond for how to create i

£ Oor a

and

l it is

ncw

imnitialized to values of type A or type B respectively.

See also system.nullable<t> (for value types ) and system.optionai<r> (for all types r) that
represent either a value of type T or the lack of such a value.

14
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6.1 Either<A, B>.Equals(System.Object) method

Summary

©
QQ
ety

Determines whether the current instance and the specified System.Object represent th g&m

alue.
A
Pargdmeters "l/

be and

other The system.object to compare to the current 6{ ce.
&
& ®)
['he following table defines the conditions undesr\ @jc the return value is true or false:

by - @y other is null or the current instance and other have different
hplse

Retyrn Value

o types.
fhlse . 0* IsFirst IS false and other.IsFirst IS true.
&y
fhlse c. IsFirst IS true and other.IsFirst iS false.
Fiirst.Equals (ot .First) . . . .
. IsFirst IS true and other.IsFirst IS true

@)

als (other.Second)

0

IsFirst 1S false and other. IsFirst IS false

,\@b

Description

[Note.' This method overrides System.Object.Equals.]
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6.2 Either<A, B>.Equals(Either<A, B>) method

Summary

Determihes whether the current instance and the specified System.Either<A, B> represent the sq;ﬁ}value.

Parameters

¢o)
>

other

Return Valye

The follq

false IsF&xst iS false and other.IsFirst iS true.
N4
false OAsFirst iS true and other.IsFirst iS false.
First.Egpals (other.First) \\(.) . .
C) IsFirst 1S true and other.IsFirst IS true
Q‘ ’

Second.Efiuals (other. Se Q . .

i ( IsFirst 1S false and other. IsFirst IS false

Q-
Description C)E

NS

wing table defines the conditions under which the\@ n value is true or false:

The system.Either<a, B>t0 compare to the current instar@

O
S
\

(s)\

N

[Note: This method implicitly implements the system.1Equatable<Either<a, B>>.Equals method.]

16
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6.3 Either<A, B>.First property

Sunimary (bfb

Sets the value of type A, if any, of the current instance. &(1/
Property Value C)

o

['he value of type A of the current instance. s\\%
Behaviors OQ ©

fSystem.Either<a, B>.IsFirst iS true, the inst contains a value of type A, and

bystem.Either<A, B>.First returns that value. @ystem.EitheKA, B>.IsFirst IS false, the instarjce has a

Falue of type B, and an attempt to read SystemtEither<a, B>.First results in an exception.

R\4
['his property is read-only.
xO
ptions

System.Either<A, B>.IsFirst iS false.

Slystem. InvalidO@tionException

6.4 Either§§>.GetHashCode() method

3

Summary

Generates a hash code for the value of the current instance.

17
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Return Value

A system.Int32 containing the hash code for the value of the current instance is returned.

Description

The algorithm used to generate the hash code is unspecified.

[Note: FhisTethod OVeITideS System. object . GetHashtCods. |

6.5 Either<A, B>.IsFirst property O

Summary

&

Indicatep whether the current instance contains s’\;ﬁje of type A.

<
Property Vdlue A\

o
\{5\

true if the current instance was con@éﬁed by a call to MakeFirst or is the default value of Either<a, B>;
otherwisg, false.

ehaviors @ ’
Beh C)O

If systef.Either Q B>.IsFirst is true, the instance contains a value of type A,
System.] 1ther$ >.First returns that value, and System.Either<aA, B>.IsSecond returns false. If
System.] B>.IsFirst IS false, the instance contains a value of type B,

System.§i <A, B>.IsSecond returns true, and an attempt to read System.Either<aA, B>.First results in g
System.InvalidOperationkxception cxccplion.

This property is read-only.

18 © ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=ddc3cd5e7c1b696db5e5c107120f5199

ISO/IEC TR 25438:2006(E)

6.6 Either<A, B>.IsSecond property

Summary q/

|ndicates whether the current instance contains a value of type B. &Q.q/

O
\

rue if the current instance was constructed by a call to MakeSecogl\ég\ erwise, false.

Property Value

®)
Behaviors Q
QO

fsystem.Either<a, B>.IsSecond iS true, the insﬁ& contains a value of type B,
bystem.Either<A, B>.Second returns that value System.Either<a,

bystem.Either<A, B>.IsSecond iS false, th ance contains a value of type A,

bystem.InvalidOperationException e&’@ption.

xO
['his property is read-only. \('\)j‘~

6.7 | Either<A, B>.op§ﬁuality(Either<A, B>, Either<A, B>) method

C)O

B>.IsFirst returns false. If

bystem.Either<A, B>.IsFirst returns tr and an attempt to read System.Either<A, B>.Second e

sults in a

Summary

Determines whether the specified values are equal.
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Parameters
left The first either<a, B> value to compare.
right The second either<a, B> value to compare.

Return Value

The follqwing table defines the conditions under which the return value is true or false:

left.Secpnd.Equals (right.Second)

false C) false
N\

false false%o true
N
false QtL@ false
left.Firpt.Equals(right.First) \Q true true
N
I Qb
Description \s'o

6.8 Eithef<A, B>.op_|nequality(Either<&\®>, Either<A, B>) method
xO

D
&

Summary

Determines whether the specified values are not equal.

Parameters
left The first either<a, B> value to compare.
right The second Either<a, B> value to compare.
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Return Value

The following table defines the conditions under which the return value is true or false:

false false

tue false t@

.

Not left.Second.Equals(right.Second)

tlue true %false
A
%

bt left.First.Equals(right.First) true Q‘

=z,

true

O
Desg¢ription \\@

6.9 | Either<A, B>.Second property «
o

Sunmmary .
>

Sets the valq@qgl)ype B, if any, of the current instance.
Property V. @Q‘

L& value of type B of the current instance

Behaviors

If system.Either<d, B>.IsSecond iS true, the instance contains a value of type B, and
System.Either<a, B>.Second returns that value. If System.Either<a, B>.IsSecond iS false, the instance has
a value of type A, and an attempt to read System.Either<a, B>.Second results in an exception.

This property is read-only.
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Exceptions
System.InvalidOperationException System.Either<A, B>.IsSecond is false.

6.10 Either<A, B>.MakeFirst(A aValue) method

Summary

Constructs and initializes a new instance of system.Either<a, B> containing the Q@q{led value of type A.

Parameters O
O

aValue The value for the new instar’g
R
. %)
Description \"Q

NG

Constrycts a new instance of system.Ei $:<A, s> containing the supplied value of type A. On
this corfstructor has executed, applying system.either<a, B>.IsFirst to the new instance return
true angl applying System.Either%CB>.IsSecond to the new instance returns faise.

6.11 Eithe

-

r<A, B>.MakeSeQ@d(B bValue) method

C)O

TJ
(¢]

Summary

Constructs and initializes a new instance of system.Either<a, B> containing the specified value of type B.

22
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Parameters
bValue The value for the new instance.
Description

a B. Once
ge returns

6.12 Either<A, B>.ToString() method

Sunmmary QQQ

>
Returns a System. String representation of the va@e of the current instance.
)
Retyrn Value D

Q\Q)
fsystem.Either<a, B>.IsFir§€§true, System.Either<A, B>.First.ToString() IS returned; othgrwise,
Fystem.Either<a, B>. Secon,%@’: tring () is returned.

Desg¢ription : C)
>

Note: ThlS thod overrides System.Object.ToString. ]

6.13 Eltl’@ B>(A) constructor

Attributes

o CLSCompliantAttribute(false)
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Summary

Constructs and initializes a new instance of system.Either<a, B> which contains the given value of type A.
Description
Constructs a new instance of system.Either<a, B>. Once this constructor has executed, calling

System.Either<A, B>.IsFirst on the new instance returns true and calling system.Either<a, B>.First returns
the given value of type A

[Note: If|the type A is the same as the type B then this method unifies with the constructor which-accepts
a value pf type B; therefore this method is not CLS-compliant and is marked as such.]

[Note: The construction implemented by this method corresponds exactly to calling.he
System.fither<a, B>.MakeFirst method.]

6.14 Either<A, B>(B) constructor

>

[ILAsm]
public rtspecialname specialname instance voig(ctor(B bvalue)

<

N\

[C#] s\\‘}
&

public Either (B bValue)

N

Attributes

e CLYCompliantAttribute(false)

Summary

Construdts and initializes asnew instance of system.Either<a, B> which contains the given value of type B.
Description
Construgts\autew instance of system.Either<a, B>. Once this constructor has executed, calling

System.Either<A, B>.IsSecond on the new instance returns true and calling System.Either<a, B>.Second
returns the given value of type B.

[Note: If the type A is the same as the type B then this method unifies with the constructor which accepts
a value of type A; therefore this method is not CLS-compliant and is marked as such.]

[Note: The construction implemented by this method corresponds exactly to calling the
System.Either<A, B>.MakeSecond method.]
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6.15 A Either<A, B>.op_Explicit(System.Either<A, B>) method

Attributes Q%

CLSCompliantAttribute(false) (b(b
3

Sunmmary t'lic)

Pargmeters %O

abValue The system.Either<a, B> value Q nvert to type A.
o
Retyrn Value %)
S

[he value of type A, if any, of the sp&%ed value. Otherwise, an exception is thrown.
xO
Des¢ription N~

C;\O
An explicit conversior%s.m’ a value of type system.Either<a, B> to a value of type A. If
*ystem.Either<A,c) sFirst. is true the value is returned, otherwise an exception is thrown.

-

Note: If QVT)E) A is the same as the type B then this method unifies with the op Explicit which returns a value of
ype B fore this method is not CLS-compliant and is marked as such.]

| Note: The conversion implemented by this method corresponds exactly to obtaining the value ot the
System.Either<a, B>.First property.]

Exceptions
System.InvalidOperationException System.Either<aA, B>.IsFirst is false.
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6.16 B Either<A, B>.op_Explicit(System.Either<A, B>) method

Attributes
Q@

e CL§CompliantAttribute(false) Q)
N

Summary t'lic)

Perform pn explicit conversion of a system.Either<a, B> value to type B. Q/C)

Parameters %O

abValue The system.Either<a, B> Value to conv type B.
o
Return Valde %)
&

N

)
The valyde of type B, if any, of the specified \@ue. Otherwise, an exception is thrown.
xO
Description N~
C;\O
An expligit conversion from a @e’oftype System.Either<a, B> to a value of type B. If
System.fither<aA, B>.IsFi is true the value is returned otherwise an exception is thrown.

O

-

[Note: If|the type e same as the type B then this method unifies with the op Explicit which returns a value of
type A, therefo method is not CLS-compliant and is marked as such.]

[Note: The conversion implemented by this method corresponds exactly to obtaining the value of the
System.Either<A, B>.Second property.]

Exceptions
System.InvalidOperationException System.Either<A, B>.IsSecond is false.
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6.17 Either<A, B>.op_Implicit(A) method

Attributes
S
%

CLSCompliantAttribute(false) b?g) :

\®)
Sunmmary
&

Perform an implicit conversion of a value of type A to a value of type sys @Cz’ither@, B>.

Pargmeters %O\

Value

Retyrn Value <
D\

A system.Either<a, B> with the speciﬁﬁ‘value of type A.
Desg¢ription N~
W
O
Perform a conversion %ﬁ aValue to a value of type System.Either<a, B>. Calling
bystem.Either<a, sFirst on the returned value returns true, and System.Either<A, B>.First feturns the

palue. C)

[Note: type A is the same as the type B then this method unifies with the op Imp1icit which takgs a value of

yp&/, erefore this method is not CLS-compliant and is marked as such.]
A\

[Note: The conversion implemented by this method corresponds exactly to invoking the
System.Either<A, B>.MakeFirst (A) method.]
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6.18 Either<A, B>.op_Implicit(B) method

Attributes ©
o
e CLSYCompliantAttribute(false) b?;b :
Summary "ﬁ‘)

Perform

Parameters

bValue

Return Valy

A Syster
Description
Perform

System.]
value.

[Note: If]
type A, t

hn implicit conversion of a value of type B to a value of type System.Eitéﬁ), B>.

o
0

The B value to convert to system.Eithe®&n, B>.

N
.Either<a, B> with the specified valﬂéof type B.
xO
&
h conversion from bV@to a value of type system.Either<a, B>.Calling
ither<A, B>. Is@ d on the returned value returns true, and System.Either<A, B>.Second return

&

1e%r this method is not CLS-compliant and is marked as such.]
N\

the ‘ﬁs the same as the type B then this method unifies with the op Implicit which takes a valug

5 the

of

[Note: The conversion implemented by this method corresponds exactly to invoking the
System.Either<A, B>.MakeSecond (B) method.]

28
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7 Function Delegates

7.1 System.Function<A > delegate

YV
Assémbly Info:
L

¢+ Name:

¢ Public Key:
¢ Version: 0\\
¢ Aittributes: $

xO
o CLSCompIiantAttg)Qu e(true)

N
Implements: C)

>
L System. I@lee

Summary: OQ"
3

'\'&sents a method that returns a value.

Parameters:

Inherits From: System.Delegate

Library: BCL
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Description

A generic delegate type for zero-argument methods, which perform a function (return a value).

7.2 System.Function<A, B> delegate

Assembly Ihfo: %)
O;\\
&
e Nanpe: O
\\Q
QO
e Public Key: ,,\'QQ)
o
e Vergion: OA\
>
O
. N\
o Afttriputes: C)

o CLSCompIi@Qtribute(true)
O

3

o Syste@lloneable

Summary:

Implements:

Represents a method that performs a function using the supplied argument.

Parameters:
argA The argument to the function.
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Inherits Fr0n1:System.Delegate
Library: BCL

Description

A generic delegate type for one-argument methods, which perform a function (return a value).

7.3 System.Function<A, B, C> delegate

%)

N\
Ass¢mbly Info: ‘\0\
Z
)
¢ Name: . Q)$
K\
xO
¢ Public Key: . (\}“

-

¢ Version: @
C)O

Q
« Attrit@::
3

\Q/ o CLSCompliantAttribute(true)

o

Implements:

o System.ICloneable

Summary:

Represents a method that performs a function using the supplied arguments.
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Parameters:
'argA The first argument to the function.
argB The second argument to the function.

Inherits From: System.Delegate

Library: BCL Q@
Description ‘],Q
%0
N

A gener]c delegate type for two-argument methods, which perform a function (return lue).

7.4 Systgm.Function<A, B, C, D> delegate C)&
N4
a

Assembly Info: C)
&
- 0
e Nanje: é

Q/O
A\

Public Key:

Version:

Attributes:

o CLSCompliantAttribute(true)
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Implements:

L4 System.ICloneable

Summary:

Represents a method that performs a function using the supplied arguments.

The first argument to the function. b‘:{)

The second argument to the function. Qfll

O
\

The third argument to the function.

Inhefits From: System.Delegate \%
Library: BCL

N4
Des¢ription QO

A\ generic delegate type for three-argumen{g@'{hods, which perform a function (return a value).

7.5 | System.Function<A, B, C, D,E\?ﬁelegate
xO
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Assembly Info:

e Name:

Public Key:

Version:

Attributes:

b CLSCompliantAttribute(true)

Implements:

° Sysfem.ICloneable

Summary:

Represgnts a method that performs a function using the stipplied arguments.

Parameterst
Parameter Description A\@‘
n\
argA The first argument to the function.
argB The second argument to the function.
argC The:third argument to the function.
argD The fourth argument to the function.

Inherits From: system.Delegate

Library: BC

Description

A generic delegate type for four-argument methods, which perform a function (return a value).
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7.6 System.Function<A, B, C, D, E, F> delegate

Assémbly Info:

N\
¢+ Name: &0\
&Q@
¢ Public Key: Q\Q)$
xO
¢ Version: ('\}~

>

¢ Alttributes: O®
@)

<t>q:LSCompllantAttr|bute(true)

|mp||e.@§

° System.ICloneable

Summary:

Represents a method that performs a function using the supplied arguments.
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Parameters:

argA
argB
argC

argD

The first argument to the function.
The second argument to the function.

The third argument to the function.

argE

Tl £, o 4 4 4l £ tH
e Tourrt GIHUIIIUIIL W uarc Turiouuvurt.

The fifth argument to the function.

Inherits From: system.Delegate

Library: BCL

Description

A gener]c delegate type for five-argument methods, which perform a\ﬁction (return a value).
®)

8 System.Optional<T> structure QO

Assembly | ré(/

O
O\\Q/

e Name:

o Public Key:

e \Version:

36
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e Attributes:

o CLSCompliantAttribute(true)

Implements:

° System.IComparable

< System.IComparable<System.Optional<T>>
< System.IEquatable<System.Optional<T>>

< System.INullableValue

Sunmmary

Represents an optional value. Similar to system.Nullable<T¥except that the generic type parameter is{not
onstrained in any way.

Inherits Fr0n1:System.ValueType
Library:
Thrgad Safety: This type is not guaranteed to be safe for multithreaded operations.

Desg¢ription

[he system.Optional<T>.value type represents a value of a given type T or the lack of such a value. For example an
nstance of System.Optidnal<System.Int32> contains a System.Int32 value or an indication that no value is
vailable. Instances 0f'this type are immutable.

An instange.0f System.Optional<T> has two properties, Hasvalue and value. Property Hasvalue is usgd to
letermirie ' whether the current instance has a value of type T. It returns true or false, and never throws an
pxceptign. Property value returns the value of the instance, provided it has one (i.e., Hasvalue is true)] otherwise, it
]hrows an exception.

In addition to the above properties, there is a pair of methods, both overloads of Getvalueorpefault. The version
taking no arguments returns the instance’s value of type T, if it has one; otherwise, it returns the default value of
type T. The version taking a value argument of type T returns the instance’s value of type T, if it has one; otherwise,
it returns the value argument passed to it.

Applying system.Optional<T>.HasValue to an instance that has the default initial value returns false.
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System.Optional<T> is similar to System.Nullable<T> but is not constrained to containing non-nullable value
types. Conversion methods, System.Optional<T>.FromNullable and System.Optional<T>.ToNullable, are
provided between the types.

See also system.Either<a, B> thatrepresents either a value of type A or a value of type B.

8.1 Optional<T>(T) constructor

Summary

Construd

Parameters

value

Description

Constru
this con
and Sys

8.2 Optio naI<T>.Compa@System.Object) method

/\Q‘%
O

ts and initializes a new instance of System.Optional<T> containing thé{ ified value.

&

The value for the new insta&e.

(%)
s@

NZ

cts a new instance of system.ogelonal<t> containing the supplied value of type T. Onc

structor has executed, call@é’ System.Optional<T>.Hasvalue tO the new instance returns i

Fem.Optional<T>.Value I' s the value.

O

-

W

rue

Summary

Returns the sort order of the current instance compared to the specified system.0Object.

38
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Parameters
other The system.object to compare to the current instance.

Return Value

Regative-RtHRberZere;o osttive-numberreflectingthesort-orderofthe-et instance as

S eSS0 0P OS e B e

ompared to other For non-zero values, the exact value returned by this method is unspec1ﬁed @ owing table
lefines the conditions under which the return value is a negative number, zero, or a positive n

-

Any negative number Current instance < other. Qfl,
Zero Current instance == other. C)&
Any positive number Current instance > other, or othe @@ null reference.

N

f other is nu11, the returned value is 0 if System.Optional< IQsValue is false, or 1 otherwise. If otHer is non-null
put not an instance of system.Optional<T>, an exception i wn. Otherwise, the result is computed from the

$ystem.Optional<T>.HasValue and System.Optiona1<Q. alue properties, as follows:

3

false or otheris null

(
\&\O false
$ome negative number C)\\ false true
$ome positive numb@ true false or otheris null

Yalue.Compar other Value)

o3 u

Desc@

[Note: This method is implemented to support the System. IComparable interface.]

true
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Exceptions
other is not null and not an instance of optional<T>.

System.ArgumentException or

Type 1 doesn’t implement system. IComparable.

8.3 Optl : i method

Summary

other The system.optional<T> to p@%are to the current instance.
N
Return Valde QO

o~

N
A value [that reflects the sort orde@ the current instance as compared to other. For non-zero values, |the
exact vglue returned by this method is unspecified. The following table defines the conditions under which
the retufned value is a ne number, zero, or a positive number.

Zero Q/ The current instance is == other.
N

A positive value The current instance is > than other.
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If either of the current instance or other is not an instance of System.Optional<T>, an exception is thrown.
Otherwise, the result is computed from the system.Optional<T>.HasValue and System.Optional<T>.Value
properties, as follows:

0 false false
Yome negative number false true QQ
Yome positive number true fals?-gb‘
Vhlue.CompareTo (other.Value) ‘.l/

true &Q-true

O
Desg¢ription \\<O

f T implements System.IComparable<T>, that interface’s method 1@ . Otherwise, if T implements
bystem. IComparable, that interface’s method is used. Otherwise &n xception is thrown.

<<O

Exce¢ptions 0\\

Slystem.ArgumentException Type T&esn’t implement System.IComparable<T> OF System.ICom

S
8.4 Optiona|<T>.Equals(S&@em.Object) method

@)

°

Note.: This method implicitly implements the system. IQ@rable<Optional<T>> .CompareTo method.]

parable.

Determines whether the current instance and the specified system.object represent the same type and value.

Parameters

other The system.object to compare to the current instance.
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Return Value

The following table defines the conditions under which the return value is true or false:

false The current instance and other have different types.

true false

false or other is null Q

false false true

false true false Or other isguclll

Value.Egpals (other.Value) @C)
\

true true

Description
S

[Note.' This method overrides System.Object.Equals.] Q
N

8.5 Optignal<T>.Equals(Optional<T>) methoq(g)
h

N

o

Summary @Q

Determihes @er the specified object is equal to the current object.

Parameters \Q/
other The optional<r> to compare to the current instance.
42
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Return Value

The following table defines the conditions under which the return value is true or false:

true

false false

fhlse false true

hlse

true false (b%

Vplue.Equals (other.Value)

true &ue

O
Desg¢ription \\<O

O
%

Note: This method implicitly implements the systen. fEquatable<optional<T>>.Equals method.
p y imp Q

8.6 OptionaI<T>.FromNuIIable<U>(NuIIabIe<®Omethod
N

O

Sunimary C)
Q-
’erfon%gnversion of a System.Nullable<U> value to System.Optional<U>.

Parqr@ers

value The system.Nullable<U> value to convert to system.Optional<us>.

Return Value

A system.Optional<u> with the specified value.
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Description

Perform a conversion of a system.Nul1able<u> value to system.optionai<u>. The type v is
constrained to be a value type to satisfy the requirements of system.nullable<us.

8.7 Optional<T>.FromOptional(System.Optional<T>) method

Summary &Q‘
| &

Perform p conversion of a System.Optional<T> value to type T. O\

Parameters s\\%
o
value The system.optional<T> value to cq&& to type T.
<&
&
Return Valye $
R\4

The valye, if any, of the specified optig&é@alue. Otherwise, an exception is thrown.

Description

[Note: T

[Note: T
System.

Exceptions

S

his method is pro@for CLS compliance and is equivalent to System.Optional<T>.op explicit (T].

e conve implemented by this method corresponds exactly to obtaining the value of the

pti(@ T>.Value property.]

N

System.InvalidOperationException System.Optional<T>.HasValue iS false.

44
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8.8 Optional<T>.GetHashCode() method

Summary

[Senerates a hash code for the value of the current instance. Q)rl/

fsystem.Optional<T>.HasValue IS true, & System.Int32 containing the h@&de for the value of tHe current

nstance is returned; otherwise, 0 is returned. @
N

O
&

-

Retyrn Value

Desg¢ription

o
[he algorithm used to generate the hash code Wh@%ystem.Optional<T>.HasValue 1S truells

finspecified. 1%
S
Note: This method overrides System.Obje@. etHashCode.]
)
8.9 OptionaI<T>.GetVaIueOrDefagI ethod
Q\

Sunmmary @
O

?&,ﬁé the value of the current instance, or if it has none, returns the default value for the type T.

Return Value

A value of type T, which is either the value of the current instance, or if it has none, the default value for
the type T.

Description

[Note: Another method, system.optional<r>.Getvalueorpefault (1), allows a value other than the
default value of type T to be returned if the current instance has no value.]
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8.10 Optional<T>.GetValueOrDefault(T) method

Summary

alternatePefaultValue

Return Valye

A value of type T, which is either the value of the current in@e, or if it has none, the value
alternateDefaultValue. N\
S

Description (%)
)

N

[Note.' ystem.Optional<T>.GetValueOrDefa&ﬂ\ () allows the default value for type T to be returne

the curgent instance has no value.] \O

S
8.11 Optidnal<T>.HasValue pro@?ty

@)
S
\

O\

d if

Summary

Indicates whether the current instance contains a value.

46
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Property Value

true if the current instance contains a value; otherwise, false.

Behaviors

If system.Optional<T>.HasValue i$ true, the instance contains a value of type T, and System.Optional<T>.Value
returns that value. If system.Optional<T>.HasValue iS false, the instance contains no value of type T, and an

attempt to read System Oprional<T

bystem.Optional<T>.Value.GetValueOrDefault returns the default value.

ey
Note: This method implicitly implements the optionai<rs. INullam;@‘
8.12

Optional<T>.op_Equality(Optional<T>, Optional<T>) m@g{l
O

%)

valueresults in a System. TnvalidOperationFxception (—"X(‘Ppﬁ

5
['his property is read-only.

n. A call to

e

ue.HasValue pI'OpCI'ty.]

Summary Q\Q’

-

Determines whether the s@gbﬁed values are equal.

-

meters @ :

The first optional<T> value to compare.

The second optional<T> value to compare.
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Return Value

The following table defines the conditions under which the return value is true or false:

false false

true

false false true %
S
*
false true false .
(b‘b

left.Valpe.Equals (right.Value)

true {Qe‘

O
Description O\\@

S
\
(s)\

8.13 Optignal<T>.op_Explicit(System.Optional<T>) method

Summary \{‘\O
¥

Perform pn explicit conversion of a sgg tem.Optional<T> value to type T.
*

value C)é The system.optional<T> value to convert to type T.

Return Value

The value, if any, of the specified optional value. Otherwise, an exception is thrown.

Description

[Note: See the system.Optional<T>.FromOptional (Optional<T>) method for the CLS twin of this operator.]

[Note: The conversion implemented by this method corresponds exactly to obtaining the value of the
System.Optional<T>.Value property.]

48 © ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=ddc3cd5e7c1b696db5e5c107120f5199

ISO/IEC TR 25438:2006(E)

Exceptions

System.InvalidOperationException System.Optional<T>.HasValue iS false.

8.14 Optional<T>.op_Implicit(T) method

Summary &Q*

Pargmeters g\

viRlue The T value to convert to‘i m.Optional<T>.
%
Retyrn Value $\'~Q
%)
Q\
A System.Optional<T> with the\g&&ied value.
Desg¢ription C)\\O

-
.

Note: See the Sy@@ptional<T> .ToOptional (T) method for the CLS twin of this operator.]

yst@tlonakv (T) constructor.]

N

Note: ]@Q:‘onversmn implemented by this method corresponds exactly to invoking the
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8.15 Optional<T>.op_Inequality(Optional<T>, Optional<T>) method

Summary

Determihes whether the specified values are not equal.

Parameters
L

left The first optional<T> value to compare. %
A
right The second optional<T> value to compa é (@)
QQ
Return Valye
>
%
The follqwing table defines the conditions under whi ,ﬁ return value is true Or false:

S

false false

O

true false
@‘
Not left \/\ng,)Equals right.value)

true true

true

false

true

false

true

Description
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