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Why?

\Whad problem do HneN Solve?



Example
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public void Save(string file)
{ §
using (var stream = File.Create(file))

{
SaveToStream(stream); m\g\m 0\[]\\/\\(\@ Vs

LANUSES Drevious file
o be lost

}
}




var index = file.LastIndexOf('.");
var backup = file.Substring(0, index) + ".bak";
if (File.Exists(file))
{ A
File.Move(file, backup);

}
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var folderindex = tile.LastindexOt('\\');
var extIndex = file.LastIndexOf('.");

var folder = file.Substring(0, folderIndex + 1);
var tempFile = folder + Guid.NewGuid().ToString("D");

o Save Lrishes
var baCKupI-IIe = I-’ath.Lhangel:xtenS|on(T|Ie, bak ),

f (File Exists(file) f \DU\L\LU\P Hle

{ 4

File.Move(file, backupFile); 0\\\(€M\4 €%\S+§
}




if (FiIe.Exiéts(backupFiIe)) )
{
File.Delete(backupFile);

}

Save 4o W\'\SS\V\@ foldev
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var tolder = tile.Substring(0, tolderindex + 1);
if (IDirectory.Exists(folder))
{

throw new |OException($"Folder {folder} does not exist.");

}
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Example
With Semantic TNpeS



public void Save(FileInfo file)

{

using (var stream = file.Open(FileMode.Create))

{

SaveToStream(stream);

} Lrash duing Spve
LANUSES Drevious file
o be lost

}




var backup = file.ChangeExtension("bak");
If (file.Exists)

{
file.MoveTo(backup);

}
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var tempFile = file.Directory.CreateTemporaryFile();
using (var stream = tempFile.Open(FileMode.Create))

{

SaveToStream(stream);

}
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= file_.Directory.MustAIreadyExist()
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What about side by side?



public void Save(string file)

{

var folderIndex = file.LastindexOf('\\");
var extindex = file.LastindexOf('.");

var folder = file.Substring(0, folderIndex + 1);

if (IDirectory.Exists(folder)) public void Save(Filelnfo file)

{
{ .
throw new |OException($"Folder {folder} does not exist."); Var:tiirlzp;ilﬁctoryMustAIreadyExist()
} .CreateTemporaryFile();
var tempFile = folder + Guid.NewGuid().ToString("D"); . B . :
using (var stream = File.Create(tempFile)) ~;Jsmg (var stream = tempFile.Open(FileMode.Create))
{ .
SaveToStream(stream); \ >avefostream(stream),
}
var backupFile = Path.ChangeExtension(file, "bak"); ;;a(:‘i?jétiﬁs): file.ChangeExtension("bak");
if (File.Exists(backupFile)) { '
{ - - .
File. Delete(backupFile) } file.MoveAndOverwrite(backup);
}
if (File.Exists(file)) } tempFile.MoveTo(file);
{
File.Move(file, backupFile);
}

File.Move(tempFile, file);



What did we gain?

Readability Mutability
Shovder, endier 40 vend EaSier 40 Lhanoge
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Semantic Types

Single Responsibility Maintenance

Define A Single Loncep+ el Arenter LONSISHENLY
Simple and +=SAnble H\o)\nev level ot AbSHvaction
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Not actually a new idea

When SmalTaly) 1S used.
fhe developer evtends Smaltnly, creating
A domain Spelific nnaure b
Adding & W NOLADUIN ot
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Write your own
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[Equatable<T> {
bool Equals(T other) { ... }

}

override bool Equals(object obj) { ... }

override int GetHashCode() { ... } .
EQUNA

static bool Equals(T left, T right) { ... }

static bool operator ==(T left, T right) { ... }
static bool operator !=(T left, T right) { ... }




IComparable<T> {
Int CompareTo(T other) { ...}

}

static int Compare(T left, T right) { ... }

static bool operator <(T left, T right) { ... } COW\W\V\SOV\
static bool operator >(T left, T right) { ... }

static bool operator <=(T left, T right) { ... }

static bool operator >=(T left, T right) { ... }




[DebuggerDisplay]
override string ToString() { ... }

IFormattable
{
string ToString(
string format,

IFormatProvider formatProvider) { ... } O+ SW\V\@S ey, %\Mg
J

T Parse(string s) { ... }
bool TryParse(string s, out T value) { ... }

Option<T> TryParse(string s) { ... }
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Immutable Type
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Why?
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Problems with Mutable Types

Complex Size
Stnde evolves over Hime GrowHn in feld count
Hawvd 4o veason aboudt % nmber 0f possible SAmtes

Concurrency Unverifiable
Often aninot be Shaved Otren diftcult o

N0SS Hrends verrtN belhaviour



Example
A Wel belhaved Immudable TNpe



public struct Range<T>

. IEquatable<Range<T> >,
IComparable<Range<T> >

where T : struct,
IEquatable<T>,
IComparable<T>

{
public T? Upper { get; }
public T? Lower { get; }

public Range(T? lower, T? upper)
{

Lower = lower;

Upper = upper;
}

}
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public bool Contains(T value)

{

if (Lower.HasValue
&& Lower.Value.CompareTo(value) < 0)

{

return false;

}

if (Upper.HasValue
&& Upper.Value.CompareTo(value) > 0)

{

return false;

}

return true;

}




public enum Positionls

{

Before,
LowerBound,

Within,
UpperBound,
After




public Positionls PositionOf(T value)

{

if (Lower.HasValue)

{
var lower = Nullable.Compare(Lower, value);
if (lower > 0) return Positionls.Before;
if (lower == 0) return Positionls.LowerBound;

}

if (Upper.HasValue)
{

var upper = Nullable.Compare(value, Upper);
if (upper > 0) return Positionls.After;
if (upper == 0) return Positionls.UpperBound;

}

return Positionls.Within;

}

Wheve 1S vale 0 velnthon
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public Range<T> WithoutLowerBound()
{

If (Lower.HasValue)

{

return new Range<T>(null, Upper);

}

return this;

) I
Cvente NVANRONS

blic R T> WithoutU Bound() { ...
public Range<T> WithoutUpperBound() { ... } O’(’ ’Hﬂf \(O\V\@f




public Range<T> Extend(T value)
{

switch (PositionOf(value))

{

case Positionls.Before:
return new Range<T>(value, Upper);

case Positionls.After:
return new Range<T>(Lower, value);

default Make +Hne (toe bigper

return this;




public Range<T> ExtendUpperBound(T? value)
{

if (value == null)

{
return WithoutUpperBound();

}

If (PositionOf(value.Value) == Positionls.After)

{

return new Range<T>(Lower, value.Value);

}

return this;

}

public Range<T> ExtendLowerBound(T? value) { ...

Make He (N0 b\@@fv



public Range<T> Merge(Range<T> other)
{

return ExtendUpperBound(other.Upper)
.ExtendLowerBound(other.Lower);

Jown WO \/N\@fé




Immutable Types

Queries Commands
Functonal, Predictnble ANWANS vetuvrn an inSHance

AWANS veturn Same veSult M\@\M’ be Shaved



public interface IMutableStack<T> public interface IImmutableStack<T>

{ {

T Peek { get; } T Peek { get; }

bool IsEmpty { get; } bool IsEmpty { get; }

int Count { get; } iInt Count { get; }

void Push(T value); ImmutableStack<T> Push(T value);
T Pop(); lImmutableStack<T> Discard(),



public class ImmutableStack<T> : lImmutableStack<T>

{

public T Peek { get; } public class EmptyStack<T> : [ImmutableStack<T>
{
public int Count { get; } public T Peek
{
private readonly [ImmutableStack<T> _rest; get { throw new InvalidOperationException(); }

}
public ImmutableStack(

T value, lImmutableStack<T> rest) public bool IsEmpty => true;
{
Peek = value; public int Count => 0;
_rest = rest;
Count = rest.Count + 1; public [ImmutableStack<T> Push(T value)
} => new ImmutableStack<T>(value, this);
public bool IsEmpty => false; public [ImmutableStack<T> Discard()
{
public [ImmutableStack<T> Push(T value) throw new InvalidOperationException();
=> new ImmutableStack<T>(value, this); }

}

public limmutableStack<T> Discard() => _rest;



Immutable Types

Simple Safe
St defined on credron LonSiStent behaviour
FuncHona belhaviour No Side efFfects
Efficient Testable
Shawved datn, cachenble FuncHona SHle makes
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Thanks!
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