C# Equality and Comparisons

Why Is Equality So Hard?

Simon Robinson
http://TechieSimon.com
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hardcore dev and IT training
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IEquatable<T>
. IComparable
Sygteei. IComparable<T>
static Equals() IComparer
virtual Equals() IComparer<Ts
static ReferenceEquals() 14
virtual GetHashCode() IEqualityComparer
TEqualityComparer<T>
IStructuralEquatable

IStructuralComparable

Incorrect implementation can
' e Cause subtle bugs
Break collections etc.




- Key skills: |
» Understand equality and comparisions in .NET out of the box =
~* Know how to customize equality and comparisons correctly
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4 Reasons




1. Reference/Value Equality
?
X == y

(C# syntax

distinguish

Why is Equality Harad?

doesn't

ref/value)

3. Accuracy

(for floating points)

2. Multiple ways to compare values

"Hello" == "hello"

4. Conflict with OOP




Reference vs Value Equality

Reference types contain a pointer to the value I
var X
(Contains address)

Actual Data

+

Same memory location? Same value?

X Actual Data Actual Data

\ | Same Data
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Pertormance

Re_ference Eauality: Quic?l Value Equality:SIowI

Button x

X Actual Data Buttony

AllowDrop =?

AllowDrop =?

Anchor § Anchor =? §
AutoSize = AutoSize =?0f =
BackColor =? | = BackColor =? || =
Do x and y contain — —
the same address? — -
i Must check every field/property

! ’ No operator does this for buttons in C#
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rererence vs Value Types

Reference types I

Value types I

x: Actual Data

X Actual Data

X Actual Data x: Actual Data

X Actual Data

Same Data
y: Same Data

ifl i (¥ Value equality only
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C# Has Only One == Operator

What will this do? ' You just have to know
/ e\ what==does for each type

We'll cover

in detail in this course




string strl = "apple pie";
string str2 = "apple pie";
if (strl == str2) {

Should we say these are equal?

Clearly, Yes! (/

to Compare Values ?

"Hello" == "“hellc"

string strl = "apple pie";
string str2 = "Apple Pie";
if (strl == str2) {

Should we say these are equal?

C# says they are not:
(strl == str2) evaluatesto false

. But more generally:
de 5 It depends on the context




Username FoodLover2014 |

Getrecipe for Apple Pie Password  Apple Pie

/ . Case doesn’t matter Case does matter
!“‘ 1‘{«’ . We want Aopl P\{Vsl\/_v?nt e bie”
l" 'p‘_.! ”Apple Pie"=”app|e pie" pple Fie :="apple pI€




String Comparisons

string strl = "apple pie";
string str2 = "Apple Pie";
if (strl == str2) {

Case sensitive:
Evaluates to false

string strl = "apple pie";
string str2 = "Apple Pie";
if (strl.Equals(str2, StringComparison.OrdinalIlgnoreCase)) {

/ | Case insensitive:
’ {1 Evaluates to true
’ _
[




Viore generally...

Equality is not an absolute...

(Case sensitivity is an example of this)




Example: Whitespace

Getrecipe for apple pie

Excess whitespace
doesn't matter here




-, . By R .
Example: Database Records

Are these equal...?

ID Name Price Last Modified
4382 apple pie $3.50 1 Dec 2013
ID Name Price Last Modified
4382 apple pie $3.75 15 May 2014
4 Al .
l"‘ /A : ... It depends what you're trying to do!




Natural vs Plugged-in Equality

In .NET: Each type can define its own 'natural’ equality I

Eg. string: Equal if they contain IEquatable<T>
exactly the same sequence
of characters

string strl = "apple pie";
string str2 = "Apple Pie";
if (strl == str2) {

Interface for 'natural’ equality

Not equal because -
‘ A ~different characters!
’ ’
[




Natural vs Plugged-in Equality

| But you can plug in alternative equality definitions, using... I

An Equality Comparer

Interface for

IEqualityComparer<T> <2 plugged in' equality

Example:
/ . You could write an equality comparer to compare strings
f — ighoring excess whitespace




Equality vs Comparisons

I Equality I IComparisonsI

| "Natural" I
| TEquatable<T> . IComparable<T>

==, |= operators >, < etc. operators

| "Plugged-in" I

IEqualityComparer<T> ~ IComparer<T>




Accuracy of Data 6'0mm

Some data types are inherently approximate:

float double decimal
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A Simple Calc
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Floating Point Rounding Errors

5.05
=6.00 (/ x
EquaIS(), ==, etc
| Often give the 'wrong' result forfloatlng point numbers |
YV il
)»: 4 ! \ A

(But less-than/greater-than comparisons
are normally OK)

Don’t do

‘ 4 | equality comparisons
it : :
H\ on floating points!




The Equality / Type Saftety / OOP Conflict
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ype Safety / OOP Conflict

The Workaround: Lose type safety!

Not type safe - but inheritance works!

class Object
{

virtual bool Equals(object other) {
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