Joshua Light
.NET Developer

Functional CH#




Tyt OBBUHO A4H04MTCA (MAAL xoTOpBIIL f
nenomsire 114 rectuposanus NYNbIA, TEM
(AMbIM 3aromssa (AMOI0 (/41 V| cBom
MPESEATAUMN 4 PAMIV iprrmmrTiiBHOI O0PMBI,
TAC YT0 ¢ 31010 MOMEHTA TTROBO3TTTAWART(S
gosast  JNOW,  JMUEHEAS  HELOCTATKOB
npeckasyemoro N0PAKA SELEN..




Tyt 10Xt 64847 (MWL, xoTopsii
nenomsire 114 rectuposanus NYNbIA, TEM
(AMbIM 3aromssa (AMOI0 (/41 V| cBom
MPESEATAUMN 4 PAMIV iprrmmrTiiBHOI O0PMBI,
IAF W10 ¢ 31010 MOMEATA  TPOBOSITIAWAETCA
mosast  ONOW,  JMUERRAS - HELOCTATHOB
npeckasyemoro N0PAKA SELEN..




UcTopuna




UcTopuna

Mporpecc-6ap




UcTopuna

YkazaTe/ib

Mporpecc-6ap




Entscheidungsproblem




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Anropntm

Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




Alonzo Church (1903 - 1995)

Entscheidungsproblem (decision problem)




Alonzo Church (1903 - 1995)

Entscheidungsproblem (decision problem)




Alonzo Church (1903 - 1995) Alan Turing (1912 - 1954)

Entscheidungsproblem (decision problem)




Alonzo Church (1903 - 1995) Alan Turing (1912 - 1954)

Entscheidungsproblem (decision problem)










Turing’s Universal Machine




Turing’s Universal Machine




ERSSLLL beckoreyHas sienta

Turing’s Universal Machine




PR beckoHeuHas ienTa

A

Turing’s Universal Machine




EURLEL beckoHeyHast sieHTa

A
‘ e To/I0BKa YTeHns-3anicn

Turing’s Universal Machine




PR beckoreuHas sienta

A
‘ - ToioBKa YTenvs-3anicn

Turing’s Universal Machine




ERRSLEEL beckoHeyHast ieHTa

A

e To/I0BKa YTeHns-3anicn

”"""----ﬂporpamma

Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




A

Turing’s Universal Machine




A

Turing’s Universal Machine




A

E
n
)

Turing’s Universal Machine




A

)

Turing’s Universal Machine




A

)

Turing’s Universal Machine




A

3 n-

Turing’s Universal Machine




A

3 n-

Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




A

E
n

)

E

Turing’s Universal Machine




A

)\

Turing’s Universal Machine




A

)\

Turing’s Universal Machine




A

| u-

Turing’s Universal Machine




A

| u-

Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




A

n
)

E

Turing’s Universal Machine




A

Turing’s Universal Machine




A

Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




A

Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Turing’s Universal Machine




Mpoue paboTaTs

Lo

Turing’s Universal Machine




Mpowe paboTats MOXHO BbIPa3UTb M1060e BblHncIeHIe

Turing’s Universal Machine




Mpote paboTaTb MOXHO BbipasuTs i06oe Bolungienne — [lokasaTe/bcTea ofobuanTcs

Turing’s Universal Machine
















A-calculus




A-calculus




F A B S W e Mms napameTpa (Wm npocTo nms)
, , o [ ]

A-calculus




F A B o o — X .................................... MN\H ﬂapameTpa (W_M HPOCTO MMH)
J ) o o

| ()\X . B ) .................................... AHOHMMHAS] (ByHKLNS

A-calculus




F A B S = W e (SRR Mms napameTpa (Wm npocTo nms)
, , o [ ]

| X =D B e AHOHVMHASH PYHKLMS

A-calculus




F A B S = W e (SRR Mms napameTpa (Wm npocTo nms)
, , o [ ]

| X => B .................................... AHOHUMHaSH BYHKLVSE

| ( F A) .................................... Bbi308 dyHKLMN

A-calculus




F A B O O e X .................................... MMH napaMeTpa (W-IM HPOCTO MMH)
y Ry .

| X = > B .................................... AHOHVIMHaﬂ q)yHKU,Vlﬂ

| F(A) i Bis0B yHeLLM

A-calculus




F A B O O e X .................................... MMH napaMeTpa (W-IM HPOCTO MMH)
y Ry .

| X = > B .................................... AHOHVIMHaﬂ q)yHKU,Vlﬂ

| F(A) i Bis0B yHeLLM

A-calculus




F A B e — X .................................... Ums napameTpa (Wm npocTo nmsl)
) J © O

= > B .................................... AHOHMMHaﬂ q)yHKU,Mﬂ

X
| FA) s Bui30B yHKLM

A-calculus




F A B e — X .................................... Ums napameTpa (m e ms)
) J

| X = > B .................................... AHOHMMHaﬂ q)yHKU,Vlﬂ

| F(A) i Bis08 ymcLIM

A-calculus




A-calculus




A-calculus




A-calculus




_n
>
-
w
1l
x

m X
~~
>
~ Vv

X => X — Identity

A-calculus




A-calculus




A-calculus




f => f(f) — Self application

A-calculus




Self application

A-calculus




Self application

A-calculus




Self application

(f => f(f))

A-calculus




Self application

F, A, B ::=X m

(f => £(F))(f => f(F))

A-calculus




A-calculus




F, A, B ::= X m
e
Self application
| F(A)

(¢ = £6) I

A-calculus




F, A, B ::= X m
e
Self application
| F(A)

(¢ = £(6) I

A-calculus




F, A, B ::= X m
e
Self application
| F(A)

A-calculus




F, A, B ::= X m
e
Self application
| F(A)

(¢ = )

A-calculus




F, A, B ::= X m
e
Self application
| F(A)

A-calculus




=t
Self application
| F(A)

(f = £O) I

I

A-calculus




F, A, B ::= X m
e
Self application
| F(A)

A-calculus




F, A, B ::= X m
e
Self application
| F(A)

(¢ = £6) I
)

A-calculus




F, A, B ::= X m
e
Self application
| F(A)

(f => £(F))(f => f(F))

)

A-calculus




F, A, B ::= X m
Self application
| F(A)

(f => £(F))(f => f(F))

(F = £(6) ()

A-calculus




(f => £(F))(f => f(F))

(f => £(£))((f => £(f)))

A-calculus




(f => £(F))(f => f(F))

(f => £(F))(f => f(F))

A-calculus




Self application

(f => £(F))(f => f(F))

(f => f(f))(f => f(f)) — Recursion

A-calculus




Self application

A-calculus




A-calculus




_n
>
-
w
1l
x

m X
~~
>

Self application

~ Vv

(x, y) => x — TRUE

A-calculus




_n
>
-
w
1l
x

Self application

m X

—~
>
~ Vv

(x, y) => x — TRUE
(X: y) =>Yy

A-calculus




_n
>
-
w
1l
x

Self application

m X

—~
>
~ Vv

(x, y) => x — TRUE
(x, y) =>y — FALSE

A-calculus




Self application

(x, y) => x — TRUE
(x, y) =>y — FALSE
(p> 9) => p(g, p)

A-calculus




Self application

(x, y) => x — TRUE
(x, y) =>y — FALSE
(p, q) => p(q, p) — AND

A-calculus




Self application

(x, y) => x — TRUE
(x, y) =>y — FALSE
(p, g9) => p(q, p) — AND
(p, g9) => p(p, 9) — OR

A-calculus




Boolean Logic

Self application

A-calculus




B

A-calculus

Boolean Logic

If-Then-Else




Boolean Logic

B

If-Then-Else

A-calculus







Entscheidungsproblem (decision problem)




Entscheidungsproblem (decision problem)




naem n npyuHLMNbI




High-order functions




High-order functions




High-order functions




High-order functions




He nanaet Ha sapo---..

High-order functions




High-order functions




High-order functions




High-order functions




High-order functions




High-order functions




High-order functions




High-order functions




High-order functions




0-0

High-order functions




0-0

High-order functions




High-order functions




f => f(f) &

High-order functions




o )

High-order functions




£ o> ()
£ => £(f)

High-order functions




£ => f(f)

High-order functions




private static Func<int, int, int, int, int, int, int> HighOrderGuy(Func<int, Func<int, Func<int, Func<int, Func<int, Func<int, int>>>>>> monster) =>
(a, b, ¢, d, e, f) => monster(a)(b)(c)(d)(e)(f);
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public static int Sum(int a, int b) => a + b;

public int Methodi() => Sum(2, 3);|

public int Method3() => Sum(2, 12);|
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public static int Sum(int a, int b) => a + b;

public int Method1i() => 5;

public int Method3() => Sum(2, 12);|
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public static int Sum(int a, int b) => a + b;

public int Method1i() => 5;

public int Method3() => 14;
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public struct Nullable<T> where T : struct

Cool types
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public static int ReadNumber()
{

var number = ReadLine();
var parsedNumber = int.Parse(number);

return parsedNumber;

}
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////—|pub1ic static string ReadlLine()

public static int ReadNumber()
{
var number = ReadLine();
var parsedNumber = int.Parse(number);

return parsedNumber;

}
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/////ipublic static string ReadLine() => "1";

public static int ReadNumber()
{
var number = ReadLine();
var parsedNumber = int.Parse(number);

return parsedNumber;

}
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public static int ReadNumber()
{
var number = ReadLine();
var parsedNumber = int.Parse(number);

return parsedNumber;

}

Monads




////—|pub1ic static IO<string> ReadLine()

public static int ReadNumber()
{
var number = ReadLine();
var parsedNumber = int.Parse(number);

return parsedNumber;

}
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public struct I0<T>

{
public I0(T value) => Value = value;

public T Value { get; }

}

////—|pub1ic stath~IO<string> ReadLine()

public static int ReadNumber()
{
var number = ReadLine();
var parsedNumber = int.Parse(number);

return parsedNumber;

}
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{
var number = ReadLine();
var parsedNumber = int.Parse(number);

return parsedNumber;

}
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////—|pub1ic static IO<string> ReadLine()

public static int ReadNumber()
{
var number = ReadLine();
var parsedNumber = int.Parse(number) ;-

return parsedNumber;

}
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////—|pub1ic static IO<string> ReadLine()

public static int ReadNumber()
{
var number = ReadLine();
var parsedNumber = int.Parse(number);

return parsedNumber;

}
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public static int ReadNumber()

{
var number = ReadLine();
var parsedNumber = int.Parse(number);
return parsedNumber;

}

Monads




////—|pub1ic static IO<string> ReadLine()

public static int ReadNumber()
{
var number = ReadLine();
var dirtyParse = I0.Dirtify<string, int>(int.Parse);

var parsedNumber = int.Parse(number);
return parsedNumber;

}
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public static Func<IO<T>, I0<V>> Dirtify<T, V>(Func<T, V> func)

////—|pub1ic static IO<string> ReadLine()
public static int ReadNumber()
{
var number = ReadLine();
var dirtyParse = I0.Dirtify<string, int>(int.Parse);

var parsedNumber = int.Parse(number);
return parsedNumber;

}
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public static IO<string> ReadLine()

{

return parsedNumber;

}

public static int ReadNumb

var number = ReadLine();
var dirtyParse = I0.Dirtify<string, int>(int.Parse);
var parsedNumber = int.Parse(number);
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////—|pub1ic static IO<string> ReadLine()

public static int ReadNumber()
{
var number = ReadLine();
var dirtyParse = I0.Dirtify<string, int>(int.Parse);

var parsedNumber = int.Parse(number);
return parsedNumber;

}
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////—|pub1ic static IO<string> ReadLine()

public static int ReadNumber()
{
var number = ReadLine();
var dirtyParse = I0.Dirtify<string, int>(int.Parse);

var parsedNumber = dirtyParse(number);
return parsedNumber;

}
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////—|pub1ic static IO<string> ReadLine()

public static int ReadNumber()
{
var number = ReadLine();
var dirtyParse = I0.Dirtify<string, int>(int.Parse);

var parsedNumber = dirtyParse(number);
return parsedNumber;

}
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////—|pub1ic static IO<string> ReadLine()

public static int ReadNumber()
{
var number = ReadLine();
var dirtyParse = I0.Dirtify<string, int>(int.Parse);

var parsedNumber = dirtyParse(number);
return parsedNumber;

}
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////—|pub1ic static IO<string> ReadLine()

public static IO<int> ReadNumbes()
{
var number = ReadLine();
var dirtyParse = I0.Dirtify<string, int>(int.Parse);

var parsedNumber = dirtyParse(number);
return parsedNumber;

}
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var allSlots:Array = InventoryManager.getAllSlots();

var userHasNoItems:Boolean = query(allSlots)
.where(function (u:UserInventorySlot):Boolean { return !u.locked && u.item != null })
.where(function (u:UserInventorySlot):Boolean { return lu.item.inventoryItemInfo.sealed })
.toArray().length == 0;

LINQ




private Dictionary<SceneObjectTypeld, int> Objects()
{
return _instance.Balance
.Select(x => new { Typeld = x.Key, Count = x.Value })
.Concat(
_1instance
.Positions()
.Where(x => x.IsStatic)
.SelectMany(x => x.StaticInfo.Objects)
.Select(x => x.Typeld)
.GroupBy(x => x)
.Select(x => new { Typeld = x.Key, Count = x.Count() }))
.GroupBy(x => x.TypeIld)
.ToDilctlonary(x => x.Key, x => x.Sum(y => y.Count));

LINQ




Expression that is composition of functions

private Dictionary<SceneObjectTypeld, int> Objects()
{
return _instance.Balance
.Select(x => new { Typeld = x.Key, Count = x.Value })
.Concat(
_1instance
.Positions()
.Where(x => x.IsStatic)
.SelectMany(x => x.StaticInfo.Objects)
.Select(x => x.Typeld)
.GroupBy(x => x)
.Select(x => new { Typeld = x.Key, Count = x.Count() }))
.GroupBy(x => x.TypeIld)
.ToDilctlonary(x => x.Key, x => x.Sum(y => y.Count));

LINQ
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public static TOut As<TIn, TOut>(this TIn self, Func<TIn, TOut> map) =>
map(self);

As (Map)
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public static string Md5(this StringBuilder self)

{

var str = self.ToString();
var bytes = Encoding.UTF8.GetBytes(str);

using (var crypto = new MD5CryptoServiceProvider())

{
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public static string Md5(this StringBuilder self)

{

var str = self.ToString();
var bytes = Encoding.UTF8.GetBytes(str);

using (var crypto = new MD5CryptoServiceProvider())

{
var hash = crypto.ComputeHash(bytes);
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public static string Md5(this StringBuilder self)

{

var str = self.ToString();
var bytes = Encoding.UTF8.GetBytes(str);

using (var crypto = new MD5CryptoServiceProvider())
{

var hash = crypto.ComputeHash(bytes);

var builder = new StringBuilder(hash.Length * 2);

As (Map)




public static string Md5(this StringBuilder self)

{
var str = self.ToString();
var bytes = Encoding.UTF8.GetBytes(str);

using (var crypto = new MD5CryptoServiceProvider())
{
var hash = crypto.ComputeHash(bytes);

var builder = new StringBuilder(hash.Length * 2);

builder.AppendFormattedSequence(hash, "{0:x2}");

As (Map)




public static string Md5(this StringBuilder self)
{
var str = self.ToString();
var bytes = Encoding.UTF8.GetBytes(str);

using (var crypto = new MD5CryptoServiceProvider())
{

var hash = crypto.ComputeHash(bytes);

var builder = new StringBuilder(hash.Length * 2);

builder.AppendFormattedSequence(hash, "{0:x2}");
return builder.ToString();
}
}

As (Map)




public static string Md5(this StringBuilder self) => self
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public static string Md5(this StringBuilder self) => self
.As(x => x.ToString())

As (Map)




public static string Md5(this StringBuilder self) => self
.As(x => x.ToString())
.As(Encoding.UTF8.GetBytes)

As (Map)




public static string Md5(this StringBuilder self) => self
.As(x => x.ToString())
.As(Encoding.UTF8.GetBytes)
.As(x => new MD5CryptoServiceProvider().Using(y => y.ComputeHash(x)))

As (Map)




public static TOut Using<TIn, TOut>(this TIn self, Func<TIn, TOut> map) where TIn : IDisposable

{

}

var result = map(self);
self.Dispose();
return result;

N

As(x => x.ToString())

public static string Md5(this StringBuillder self)

.As(Encoding.UTF8.GetBytes)
.As(x => new MD5CryptoServiceProvider().Using(y

=> self

=> y.ComputeHash(x)))

As (Map)




public static string Md5(this StringBuilder self) => self
.As(x => x.ToString())
.As(Encoding.UTF8.GetBytes)
.As(x => new MD5CryptoServiceProvider().Using(y => y.ComputeHash(x)))

As (Map)




public static string Md5(this StringBuilder self) => self
.As(x => x.ToString())
.As(Encoding.UTF8.GetBytes)
.As(x => new MD5CryptoServiceProvider().Using(y => y.ComputeHash(x)))
.As(x => new StringBuilder(x.Length * 2)

As (Map)




public static string Md5(this StringBuilder self) => self
.As(x => x.ToString())
.As(Encoding.UTF8.GetBytes)
.As(x => new MD5CryptoServiceProvider().Using(y => y.ComputeHash(x)))
.As(x => new StringBuilder(x.Length * 2)
.AppendFormattedSequence(x, "{0:x2}"))

As (Map)




public static string Md5(this StringBuilder self) => self
.As(x => x.ToString())
.As(Encoding.UTF8.GetBytes)
.As(x => new MD5CryptoServiceProvider().Using(y => y.ComputeHash(x)))
.As(x => new StringBuilder(x.Length * 2)
.AppendFormattedSequence(x, "{0:x2}"))
.ToString();

As (Map)




public static string Md5(this StringBuillder self) => self
.As(x => x.ToString())
.As(Encoding.UTF8.GetBytes)
.As(x => new MD5CryptoServiceProvider().Using(y => y.ComputeHash(x)))
.As(x => new StringBuilder(x.Length * 2)
.AppendFormattedSequence(x, "{0:x2}"))
.ToString();

public static string Md5(this StringBuilder self)
{
var str = self.ToString();
var bytes = Encoding.UTF8.GetBytes(str);

using (var crypto = new MD5CryptoServiceProvider())
{

var hash = crypto.ComputeHash(bytes);

var builder = new StringBuilder(hash.Length * 2);

buillder.AppendFormattedSequence(hash, "{0:x2}");
return builder.ToString();
}
}

As (Map)
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public static T Do<T>(this T self, Action<T> action)

if (self != null)
action(self);

return self;

1

Do (Tee)




Side-effect

public static T Do<T>(this T self, Action<T> action)

if (self != null)
action(self);

return self;

1

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)
{

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)

{
var JsonStr = jsonObject.ToJsonStr();

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)

{
var JsonStr = jsonObject.ToJsonStr();

var jsonBytes = Encoding.UTF8.GetBytes(jsonStr);

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)

{
var JsonStr = jsonObject.ToJsonStr();

var jsonBytes = Encoding.UTF8.GetBytes(jsonStr);

self.ContentLength = jsonBytes.Length;

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)

{
var JsonStr = jsonObject.ToJsonStr();

var jsonBytes = Encoding.UTF8.GetBytes(jsonStr);
self.ContentLength = jsonBytes.Length;

using (var stream = self.GetRequestStream())

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)

{
var JsonStr = jsonObject.ToJsonStr();

var jsonBytes = Encoding.UTF8.GetBytes(jsonStr);
self.ContentLength = jsonBytes.Length;

using (var stream = self.GetRequestStream())
stream.Write(jsonBytes, 0, jsonBytes.Length);

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)
{

var JsonStr = jsonObject.ToJsonStr();

var jsonBytes = Encoding.UTF8.GetBytes(jsonStr);

self.ContentLength = jsonBytes.Length;

using (var stream = self.GetRequestStream())
stream.Write(jsonBytes, 0, jsonBytes.Length);

return self;

Do (Tee)
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{
jsonObject

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)

{
jsonObject
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public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)
{
jsonObject
.ToJsonStr()
.As(Encoding.UTF8.GetBytes)

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)
{
jsonObject
.ToJsonStr()
.As(Encoding.UTF8.GetBytes)
.Do(x => self.ContentLength = x.Length)

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)
{
jsonObject

.ToJsonStr()

.As(Encoding.UTF8.GetBytes)

Do(x => self.ContentLength = x.Length)

.Do(x => self

.GetRequestStream()

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)
{
jsonObject
.ToJsonStr()
.As(Encoding.UTF8.GetBytes)
Do(x => self.ContentLength = x.Length)
.Do(x => self
.GetRequestStream()
.Using(stream => stream.Write(x, 0, x.Length)));

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)
{
jsonObject
.ToJsonStr()
.As(Encoding.UTF8.GetBytes)
Do(x => self.ContentLength = x.Length)
.Do(x => self
.GetRequestStream()
.Using(stream => stream.Write(x, 0, x.Length)));

return self;

}

Do (Tee)




public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)
{
jsonObject
.ToJsonStr()
.As(Encoding.UTF8.GetBytes)
Do(x => self.ContentLength = x.Length)
.Do(x => self
.GetRequestStream()
.Using(stream => stream.Write(x, 0, x.Length)));

return self;

}

public static HttpWebRequest WithJson<T>(this HttpWebRequest self, T jsonObject)
{

var JsonStr = jsonObject.ToJsonStr();
var jsonBytes = Encoding.UTF8.GetBytes(jsonStr);
self.ContentLength = jsonBytes.Length;

using (var stream = self.GetRequestStream())
stream.Write(jsonBytes, 0, jsonBytes.Length);

return self;

Do (Tee)
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public static int Divide(int a, int b) => a / b;

Cool types




w5 0,1 .

public static int Divide(int a, int b) => a / b;
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public static int Divide(int a, int b) => a / b;
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public static int Divide(int a, int b) => a / b;

Cool types




public static int Divide(int a, NonZeroInt b) == a / b;

Cool types




public struct NonZeroInt

{

}

public NonZeroInt(int value)

{
if (value == 0)
throw new Exception();

Value = value;

}

public int Value { get; }

public static implicit operator int(NonZeroInt self) => self.Value;

public static int Divide(int a, NonZeroInt b) == a / b;

Cool types
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Maybe monad

public interface IRepository

{
}

User User(long 1d);

Cool types
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Fair enough?

public interface IRepository

{
}

User Uéer(long id);
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Maybe monad

Fair enough?

What if there is  user?

public intérface IRepository
{ B

User User(long 1d);
}

Cool types




Maybe monad

public interface IRepository
{

}

UserOrNull User(long id);

Cool types




Maybe monad

public interface IRepository

{
}

Maybe<User> User(long id);

Cool types
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Maybe monad

public interface IEquipment

{
}

Maybe<IWeapon> Weapon();

Cool types




Maybe monad

public interface IBoss

{
}

Maybe<Money> Rise();

Cool types
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public static int Parse(string s)

{
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return Something;
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Fair enough?

public static int Parse(string s)

{

if (StringIsNotANumber)

"~ throw new Exception("Specified string is not a number!");

return Something;
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Fair enough?

public static Result<int> Parse(string s)

{

if (StringIsNotANumber)

"~ throw new Exception("Specified string is not a number!");

return Something;

}

Cool types




|public struct Result<T>

{

private readonly T _value;
private readonly string _errorMessage;

public Result(T value)[...] Fair enough?
public Result(string errorMessage)f...]] :

public T Value

{
get
{
i1f (_errorMessage != null) ‘\\\\ :
throw new Exception(_errorMessage); = =
statlc- Result<int> Parse(string s)
return _value;
}
} tringIsNotANumber)

= n - 4 - = 1 n .
R e T e bw new Exception("Specified string is not a number!");

return Something;

}

Cool types




Fair enough?

public static Result<int> Parse(string s)

{

if (StringIsNotANumber)

"~ throw new Exception("Specified string is not a number!");

return Something;

}
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Fair enough?

public static Result<int> Parse(string s)

{

if (StringIsNotANumber)

"~ throw new Exception("Specified string is not a number!");

return Something;

}
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Fair enough?

public static Result<int> Parse(string s)

{

if (StringIsNotANumber)

"~ throw new Exception("Specified string is not a number!");

return Result.0f(Something);

}

Cool types




Fair enough?

public static Result<int> Parse(string s)

{

return Result.0f(Something);

}

Cool types




Fair enough!

public static Result<int> Parse(string s)

{

if (StringIsNotANumber)
return Result.Fall<int>("Specified string is not a number!")

return Result.0f(Something);

}

Cool types
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protected override Result<PickupResultMessage> Execute(PickupMessage message)

{
IItem item = null;

IPlayer player = null;
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protected override Result<PickupResultMessage> Execute(PickupMessage message)

{
IItem item = null;
IPlayer player = null;
return Result
.When(message.Name != null)
}

Cool types




public static Result When(bool condition, string error = "")

{

if (condition)
return Result.Succeded();
return Result.Falled(error);

} kecute(PickupMessage message)

i

IItem item = Mull;
IPlayer player = null;

return Result
.When(message.Name != null)

Cool types




protected override Result<PickupResultMessage> Execute(PickupMessage message)
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IPlayer player = null;
return Result
.When(message.Name != null)
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protected override Result<PickupResultMessage> Execute(PickupMessage message)
{
IItem item = null;
IPlayer player = null;
return Result
.When(message.Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)
}
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protected override Result<PickupResultMessage> Execute(PickupMessage message)

{
IItem item = null;
IPlayer player = null;

return Result
.When(message.Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)

|public Maybe<IItem> FindIn(IWorld world) => world.FirstOrDefault<IItem>(x => x.Entity.Id.Value == Id);

}

Cool types




protected override Result<PickupResultMessage> Execute(PickupMessage message)
{
IItem item = null;
IPlayer player = null;
return Result
.When(message.Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)
}

Cool types




protected override Result<PickupResultMessage> Execute(PickupMessage message)

{
IItem item = null;

IPlayer player = null;

return Result
.When(message.Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)

8O = ressge T FndinCoortd) onsuccas =

public static Result<T> With<T>(this Result self, Func<Maybe<T>> other) =>
self.Success ? other().AsResult() : Result.Falled<T>(self.Error);

E

Cool types




public static Result<T> With<T>(thils Result self, T other) => self.With(() => other);
public static Result<T> With<T>(this Result self, Func<T> other) =»
self.Success ? Result.Succeded(other()) : Result.Falled<T>(self.Error);

public static Result<T> With<T>(this Result self, Maybe<T> other) => self.With(() => other);
public static Result<T> With<T>(this Result self, Func<Maybe<T>> other) =>
self.Success ? other().AsResult() : Result.Falled<T>(self.Error);

protected

{

IItem
IPlay|

public static Result<T> With<T>(this Result self, Result<T> other) => self.With(() => other);
public static Result<T> With<T>(this Result self, Func<Result<T>> other) =>
self.Success ? other() : Result.Falled<T>(self.Error);

public static Result With(this Result self, Result other) => self.With(() => other);
public static Result With(this Result self, Func<Result> other) =>
retur self.Success ? other() : self;

'mc.n--n— T — uawoy
MWith(() => message.Item.FindIn(_world ccess(x => item = x)

public static Result<T> With<T>(this Result self, Func<Maybe<T>> other) =>
self.Success ? other().AsResult() : Result.Falled<T>(self.Error);

B
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protected override Result<PickupResultMessage> Execute(PickupMessage message)
{
IItem item = null;
IPlayer player = null;
return Result
.When(message.Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)
}

Cool types




public static Result OnSuccess(this Result self, Action action)

if (self.Success)
action();

return self;

upMessage message)

}
IPlayer player = null;
return Result
.When(message .Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)
}

Cool types




protected override Result<PickupResultMessage> Execute(PickupMessage message)
{
IItem item = null;
IPlayer player = null;
return Result
.When(message.Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)
}
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protected override Result<PickupResultMessage> Execute(PickupMessage message)
{
IItem item = null;
IPlayer player = null;
return Result
.When(message .Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)
With(() => _world.Player(message.Name)).0OnSuccess(x => player = x)
}

Cool types




public static Maybe<IPlayer> Player(this IWorld self, string name) =>
self
protected override Re .0bjects0fAspect<IPlayer>()
{ - Current
IItem item = null .FirstOrDefault(x => x.Name == name)
IPlayer player = .Maybe();

return Result
.When(message .Name != nu1l)
With(() => message.Itém.FindIn(_world)).OnSuccess(x => item = x)

MWith(() => _world.Player(message.Name)).0OnSuccess(x => player = x)

Cool types




protected override Result<PickupResultMessage> Execute(PickupMessage message)
{
IItem item = null;
IPlayer player = null;
return Result
.When(message .Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)
With(() => _world.Player(message.Name)).0OnSuccess(x => player = x)
With(() => player.Entity.Pickup(_world, item))
}

Cool types




public static Result Pickup(this IEntity self, IWorld world, IItem item) =>
protected override Result
{ .0f(() => self.Aspect<IEquipment=>().Bags().FirstOrDefault())
IItem item = nu Mith(x => x.Put(item))
IPlayer player With(() => world.Remove(item.Entity));

return Result
.When(message .Name != null)
With(() => message.Item.FindIf(_world)).OnSuccess(x => item = x)

With(() => _world.Player(message.Name)).0OnSuccess(x => player = x)
With(() => player.Entity.Pickup(_world, item))

Cool types




protected override Result<PickupResultMessage> Execute(PickupMessage message)
{
IItem item = null;
IPlayer player = null;
return Result
.When(message .Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)
With(() => _world.Player(message.Name)).0OnSuccess(x => player = x)
With(() => player.Entity.Pickup(_world, item))
}

Cool types




protected override Result<PickupResultMessage> Execute(PickupMessage message)

{
IItem item = null;
IPlayer player = null;

return Result
.When(message.Name != null)
With(() => message.Item.FindIn(_world)).OnSuccess(x => item = x)
With(() => _world.Player(message.Name)).0OnSuccess(x => player = x)
With(() => player.Entity.Pickup(_world, item))
.As(PickupResultMessage.Create)

.AsResult();

Cool types
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Fair types and signatures
Fluent thinking

Cool types




Fair types and signatures
Fluent thinking
Declarative expressions

Cool types
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public struct Point : IShape,

{

IEquatable<Point>

public static readonly Polnt Zero = new Point();

public Point(int x, int y)
{
X
¥

X3
ys

}

public int X { get; }
public int Y { get; }

public Point WithX(int x)
public Point WithY(int y)

=> new Polnt(x, Y);
=> new Polnt(X, y);




Pure object?

pub

i

lic_struct Point : IShape, IEquatable<Polnt>
public static readonly Polnt Zero = new Point();

public Point(int x, int y)
{
X
¥

X3
ys

}

public int X { get; }
public int Y { get; }

public Point WithX(int x) => new Polnt(x, Y);
public Point WithY(int y) => new Point(X, y);







public struct Nullable<T> where T : struct




public struct Nullable<T> where T : struct

public interface IRepository

{
}

Maybe<User> User(long id);




public struct Nullable<T> where T : struct| public interface IEquipment

{
}

Maybe<IWeapon> Weapon();

public interface IRepository

{
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Maybe<User> User(long 1d);




public struct Nullable<T> where T : struct| public interface IEquipment

{
}

Maybe<IWeapon> Weapon();

public interface IRepository

{
}

Maybe<User> User(long id);

public static int Divide(int a, NonZeroInt b) => a / b;




public struct Nullable<T> where T : struct| public interface IEquipment

{
}

Maybe<IWeapon> Weapon();

public interface IRepository

{
}

Maybe<User> User(long id);

public static int Divide(int a, NonZeroInt b) => a / b;

Functional programming




public struct Nullable<T> where T : 5truct| public interface IEquipment

{
}

Maybe<IWeapon> Weapon();

public interface IRepository

{
}

Maybe<User> User(long id);

public static int Divide(int a, NonZeroInt b) => a / b;

Funetienat Normalniy programming







var world = new DefaultWorld(); .
var player = world.GetPlayerByName("Jerome Salinger");




var world = new DefaultWorld();
var player = world.Player("Jerome Salinger");







public interface IEnumerable<T>

{
}

IEnumerator<T> GetEnumerator();




public interface ISequence<T>

{
}

ICursor<T> Cursor();







public static class ListSorter

{
1

public static List<T> QuickSort<T>(List<T> source)f...]




public class SortedList<T> : List<T>
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http://www.youtube.com/watch?v=5y26WJt_jUs&t=318
http://www.youtube.com/watch?v=5y26WJt_jUs&t=318
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Names don’t constitute knowledge
So maybe functional or object-oriented or whatever there is — just a bunch of names




Names don’t constitute knowledge
So maybe functional or object-oriented or whatever there is — just a bunch of names

of one thing?







