LINQ - Language Integrated Query

Introduction

e Similarto SQL - works on Collections

 Three basic operations:

e Get the source

* Create the Query

* Execute the Query

All right we're going to start ling.

LinQ means Language Integrated Query.

It's very similar to SQL with the difference that
LinQ works in collections and SQL works in
databases.

They both perform the same thing.

Both are designed to extract some information
from a collection or database based on some
conditions.

All LinQ operations can be expressed in three
steps.

First we get the source then we create the
query and then we execute the query.




LINQ - Language Integrated Query
Structure of a Query

e Structure of a Query:

e Define the source - from ... in ...

e Define some conditions - where
e Take the filtered output - select

Let's start analyzing the structure of LinQ queries.

The first thing that we have to do is that we have to define our
source.

We start with the keyword FROM.

Here we define the variable that is going to iterate over the
source.

FROM - iterating variable - IN - source.

After that we define some conditions by using the WHERE
keyword

and we SELECT all of the new items that match our condition.
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So let's see this in action in a simple example.
So we're going to create a simplest example of about LinQ.
There are two collections in the example — firstis collection of

strings and second of numbers.
Also you need to have a System.
And LinQ namespace added to your project.
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B Main()
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sentence = "I love cats";
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[]1 catNames = { “Lucky", “Bella", “Luna™, “Oreoc™, “Simba™, "Toby", "Loki", "Oscar™ };
[] numbers = { 5, 6, 3, 2, 1, 5, 6, 7, 8, 4, 234, 54, 14, 653, 3, 4, 5, 6, 7 };

newMumbers = rum numbers

We're going to use var data type because we're always going to use different type of collection.
Our final type may be different from that of the collection.

So you would always need to know what is a type that you need to have for your query.

So it's just easierto use var.

Get theuumbers is what I'm going to call my query.

We start with the keyword from.
So after keyword from the first thing that you're going to do is use the iterating variable. So the name of our iterating variable will be "num".

It can be anything you want you can just simply use the letter.
And then we choose what is our collection.
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And then we're going to select number. Currently we don't have any
conditions.
We're simply selecting all of the numbers in the numbers array.

We're going to print all of these new numbers on the console just to
see our output.
There is a quick and easy way to print arrays on one line of code.

We can use string method - Join to print collection as one string
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=] El: public lass EntryPoint
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=] static woid Main()
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string sentence = "I love cats™;

s:'i'g[j.é:é.t.rdérﬁes = { "Lucky", "Bella™, "Luna"™, "OrfeeS "Simba"™, "Toby™, "Loki", "Oscar™ };
int[] numbers = { 5, 6, 3, 2, 1, 5, 6, 7, 8, 4, 234, 54, 14, 653, 3, 4, 5, 6, 7 };

var newMumbers = from num in numbers

Console.WriteLine(string.Join(", ", newNumbers));

We get the exact same numbers that we have here in the numbers
array.
Now let's say that we want all of the numbers that are less than 5.
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=] static woid Main()
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string sentence = "I love cats™;

string[] catNames = { “Lucky", "Bella", "Luna"“, "Orec™, “Simba"™, "Toby™, "Loki", "Oscar™ };
int[] numbers = { 5, 6, 3, 2, 1, 5, 6, 7, 8, 4, 234, 54, 14, 653, 3, 4, 5, 6, 7 };

var lessThanFive = from num in numbers
nere (num € 5)
select num;
Console.WriteLine(string.Join(", ", lessThanFive});

We are going to use the where keyword and we are going to give it
the condition.

The condition is "where number is less than 5".
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If You run that project now, we should be able to
get all of the numbers less than five.

There are 3, 2,1, 4, 3 and 4 and no other numbers
that are less than 5.

And at the bottom of the example, we're going to
perform the same operation, but we're going to
use a simple loop.

First, we're going to create the integer list because
we don't know how many numbers we are going
to have.

That's why we can't use an array. An array needs
to keep its size predefined.

And then we're going to create a For Each loop so
for a number in numbers.

If the number is less than 5, we are going to add it
to the new numbers list.
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string sentence = "I love cats’;
string[] catNames = { “Lucky", "Bella", "Luna"™, "Orec”, “Simba"
int[] numbers = { 5, 6, 3, 2, 1, 5, 6, 7, &, 4, 234, 54, 14, &"
var lessThanFive = from num in numbers
ere (num € 5)
select num;
Console.WriteLine string.Join(”, ", lessThanFive)) | executi
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1
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lessThanFivelist.Add(number); execution
I b
I ¥
Console.WriteLine(string.Join(", ", lessThanFivelist});
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Now there are two ways to do the same
thing, and we should have the same result.
We can compare the two methods.

Query operates just in three lines of code
and

in the second method, we had to create a
new list we had to use a for loop, and we had
to use an IF condition and lot of brackets.

A second difference is that in the first
method, the query is not executed until use
this new collection somewhere.

That is why executing the query is the third
step.

First, we simply create the query, and itis
being executed down here when we try to
access it.

The for loop is going to be executed
immediately where it is implemented, and
we already have all of the new numbers
when we access them.
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i ng System.Collections.Generic;
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2 = public class EntryPoint
= |
= 1
=] static woid Main()
1
string sentence = "I love cats”;
string[] catNames = { “Lucky", "Bella", "Luna"“, "Orec™, “Simba"™, "Toby™, "Loki", "Oscar™ };
int[] numbers = { 5, 6, 3, 2, 1, 5, 6, 7, 8, 4, 234, 54, 14, 653, 3, 4, 5, 6, 7 };
var greaterThanFiveAndLessThanTen = from num in numbers
where (num > 5} && (num < 1@)
'.'C-_C-- FILIIn
Console.WriteLine(string.Join(", ", greaterThanFiveAndLessThanTen});
List<int> greaterThanFiveAndLessThanTenList = new List<int>();
= %3‘ (var number in numbers) And there is a more complex example.
i We can do the same example where a
=] if| ((number > 5) && (number< 18)) . P .
number is more than 5, and the number is
greaterThanFiveAndLessThanTenlist.Add (number); less than 10.
| } And what we get now?
i ¥
Console.WriteLine({string.Join(", ", greaterThanFiveAndLessThanTenList});
1no%e - 4
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ér B: public lass EntryPoint
= |
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=] static woid Main()
i \
string sentence = "I love cats";
string[] catNames = { “Lucky", "Bella", "Luna"“, "Orec™, “Simba"™, "Toby™, "Loki", "Oscar™ };
int[] numbers = { 5, 6, 3, 2, 1, 5, 6, 7, 8, 4, 234, 54, 14, 653, 3, 4, 5, 6, 7 };
var greaterThanFiveAndLessThanTen = from num in numbers
nere (num > 5) && (num < 1@)
zelect num;
Console.WriteLine(string.Join(", ", greaterThanFiveAndLessThanTen}); So we have 67 86 7—the same
result using query and by applying
List<int> greaterThanFiveAndLessThanTenList = new List<int>(); for-loop construction.
= ( ber i bers) OK.
= foreach (var number in numbers ,
{ Let's see a couple of other
= if ({number > 5) && (number< 1@)) examples.
You can use the where clause with
greaterThanFiveAndLessThanTenlist.Add (number); any condition that would give you
- ) ' a boolean value. True or false.
- So you can do much more than just
Console.WriteLine({string.Join(", ", greaterThanFiveAndLessThanTenList)); checking for numbers.
Let's create a new query.
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ove cats";

f "Lucky™, "Bella", "Lufpa’l, "Oreo", "Simba’l, "Toby",
, 3, 2,1, 5, 6, 7, 8, 4, 234, 54, 14, B53,

at in catMNames
cat.Contains("a")

L cat;

g.Join(", ", catsWithA});

3, 4, 5, 6, 7 };

So let's create a new query that is going
to work on the correct names string
array.

So we want to extract all of the cats. All
the names that have the character ,a” in
their names.

To do it, we use the String method
,contains”.

Second-line checks every string in a string
array and every string which contains ,a”
is going to be selected in the third line.
Here are the names: Bella, Luna, Simba
and Oscar.
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=] El: public lass EntryPoint
=
* 1

=] static woid Main()

1
string sentence = "I love cats™;

string[] catNames = { “Lucky", "Bella", "Luna"“, "Orec™, “Simba"™, "Toby™, "Loki", "Oscar™ };
int[] numbers = { 5, 6, 3, 2, 1, 5, 6, 7, 8, 4, 234, 54, 14, 653, 3, 4, 5, 6, 7 };

var moreSpecificCats = from cat in catiames
I nere |(cat.Contains("a")) & (cat.Length < 5)
select cat;
Console.WriteLine({string.Join(", ", moreSpecificCats)); You can also have multiple expressions -
multiple conditions in the WHERE clause.
| So we canalsoselect strings where they
contain a letter ,a”.

And it's alsoless than five characters

¥ long.

Luna is the only name that contains the
letter ,,a” and has a length less than five.
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B L 5 Y 4 JLuna
noy-Rontynuwowad, naciénij dowolny klawis= . . .
o Elnamespace SimpleExamples
H
= i - .
=] El: public class EntryPoint
= |
= 1
=] static woid Main()
1 ;
string sentence = "I love cats';
string[] catNames = { “Lucky", "Bella", "Luna"“, “Orec™, “Simba"™, "Toby™, "Loki", "Oscar™ };
int[] numbers = { 5, 6, 3, 2, 1, 5, 6, 7, 8, 4, 234, 54, 14, 653, 3, 4, 5, 6, 7 };
var moreSpecificCats = from cat in catiames
ere cat.Contains("a"}
ere cat.Length < 5
select cat; . . .
You can also split your conditions into
Console.WriteLine(string.Join(", ", moreSpecificCats)); multiple expressions on multiple lines.
So instead of saying lengthis less than 5
and string contains ,a” we cando itin
: two lines.
I } And so we don't need the brackets
_} anymore.
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It's going to work the same way.

If we have long and complicated
conditions, this is how we can split them
into different conditionals to make them
more readable.

They're going to work in the exact same
way.
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g =) public class EntryPoint
B 1
% B static void Main()
- 1
o] string sentence = "I love cats™;
{; string[] catNames = { “Lucky", "Bella", "Luna"“, "Orec™, “Simba"™, "Toby™, "Loki", "Oscar™ };
8 int[] numbers = { 5, 6, 3, 2, 1, 5, 6, 7, &, 4, 234, 54, 14, 653, 3, 4, 5, 6, 7 };
= |
2,
var selectedNumbers = from num in numbers
ere num > 5
ere num < 16
select numj;
Console.Writeline(string.Join(", ", selectedNumbers}};
var orderedNumbers = from num in numbers
ere num > 5
ere num < 1@ .
orderbv num One last thing that | want to show. You
select num; can see the numbers between 5 and 10
. but they are not ordered.
Console.WriteLine(string.Join(", ", orderedNumbers)}; We can order them using keyword
var descendingMumbers = from num in numbers orderby. . )
ere num > 5 You can also order them in descending
ere num < 1@ order. Descending by simply using the
orderby num descending keyword descending.
=Elect num; We don’t need to use ascending because
Console.WriteLine({string.Join(", ", descendingNumbers)); ascendlngISthe_defaU|tvvay inwhich the
numbers are going to be ordered.
i ¥
I ¥
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LINQ Queries
on Objects

Basically what you do with LinQ things
will be more interesting in the next
lecture. LinQ Queries on Objects
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= 1
2 =] static woid Main()
1
=] List<Person> people = new List<Person>()
1

Person(“Tod", 188, 78, Gender.Male},
Person(“John™, 178, 88, Gender.Male},
Person(“Anna™, 158, 48, Gender.Female),
Person(“Kyle", 164, 77, Gender.Male},
Person(“Anna™, 164, 77, Gender.Male),
Person(“Maria", 16@, 55, Gender.Female},
Person(“John™, 168, 55, Gender.Female)
¥ All right let's practice.

} But now with objects. We created a
| ¥ simple internal class called person with a
HARErAa L Eas couple of fields a couple of properties.

And a constructor, and internal

-

public string Name

sublic int Height { ; } enumeration type gender.

public int Weight { ; set; } We have prepared the list of people a list

public_Gender Gender { =et; set; & of objects that we're going to use for our
B nublic string name, int height, int weight, Gender gender)

examples.

name;
= height;
= welight;
nis.Gender = gender;

internal enum Gender { Male, Female }
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&l Elnamespace ObjectExamples Eyle
Anna
gt' { ublic class EntrvPoint John
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2
2 =] static woid Main() .
1
=] List<Person> people = new List<Person>()
1
P n{"Ted", 188, 7@, Gender.Male),

ew Per 3:n( ,chn , 178, 88, Gender.Male),
ew Person("Anna“, 158, 48, Gender.Female),
ew Person("Kyle™, 164, 77, Gender.Male},
ew Person("Anna”, 164, 77, Gender.Male), Now we want all people whose name is
ew Person("Maria“, 168, 55, Gender.Female}, exactly four characters long and we want
ew Person("Jochn™, 168, 55, Gender.Female) them in a new collection.
i b From p inthe people.
var fourCharPeople = from p in people So we want to select all people that have

1ere (p.Name.Length == 4) names that are 4 characters long.
lect p; So we tape WHERE the name dot length

so the length of the name is equal to 4.
And then we select these people.
Now we can't use the string and JOIN
trick that we had in the previous
examples because here we have a

L collection of people - not an array of

= - el llses : strings.

We should do it by the foreach loop.
So we have John Anna Kyle Anna John
Dane wyjsciowe and we are missing Maria and Tod.
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: Mame: Anna,. Weight: 48
System.Ling; Name : John. Weight: 55
pace ObjectExamples Mame: Kyle, Weight: 77
Mame : Anna, Weight:= 77
sz [EqmEes Mame: John, Weight: 88
""" B g By RonTynuowac, naciznij dowolny klawisz . . .
static woid Main()
{
List<Person> people = new List<Person()
1
ew Person("Tod", 188, 7@, Gender.Male),
ew Person("John™, 178, 88, Gender.Male}, .
ew Person("Anna“, 158, 48, Gender.Female), Let's see another example.
ew Person("Kyle", 164, 77, Gender.Male), Now we want all of these people, but
ew Person("Anna", 164, 77, Gender.Male), we want them all as ordered by their
ew Person("Maria™, 1668, 55, Gender.Female}, Weights.
i = PEFSILCIIIT bRty Sy EELEr R We can order by numbers since we're
’ dealing with something more complex
var fourCharPeopleOrdered = from p in people like an object. We can use their
ere (p.Name.Length == 4) properties.
orderby p.ieight It can have many properties. In our
=eees B case, we have two numeric properties
foreach (var item in fourCharPeopleOrdered) Height and Weight.
s We can order it by some of these
Console.WriteLine(3"Name: {item.Name}, Weight: {item.Weight}"); NOLeJIIgilTIR(oIIN I RT=IRtalcRelge Ialal- M1
¥ Weight of the person.
' And printing.
ternal class Person This is string interpolation ($”..."”). We
use curly brackets to allow put
public string Mame { get; set; } variables exactly inside our string.
SLILEE il :E}E:t E get; set; i Now we can see all the people sorted
public int Weig get; set; . .
public Gender Gender { get; set; } by their weight.
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Aby kontynuwowad, nacifnij dowolny klawisz . . .

{item.Height}");

=1ng System;
o= . o il
using System.Collections.Generic; BN C:\Windows\system32\cmd.ex
sing System.Ling; \ . . n —
_________ ame: Anna. Height:
amespace ObjectExamples Name: finna. I-In-ighi-: 1C@A
1 Name: John, Height: 178
______ class EntryPoint Mame: John,. Height: 160
I MAmE - RYLE, HELlgnt: 1b4
static woid Main()
{ !
List<Person> people = new List<Person()
1
ew Person("Tod", 188, 7@, Gender.Male),
ew Person("John™, 178, 88, Gender.Male},
ew Person("Anna“, 158, 48, Gender.Female),
ew Person("Kyle™, 164, 77, Gender.Male},
ew Person(“Anna“, 164, 77, Gender.Male},
ew Person("Maria™, 1668, 55, Gender.Female},
ew Person("Jochn™, 168, 55, Gender.Female)
E
ar peopleSpecialOrder = from p in people
ere (p.Name.Length ==
orderby p.Name, p.Height ¢
select p;
foreach (var item in peopleSpecialOrder)
1
Console.WriteLine(%"Name: {item.Mame}, Height:
¥
¥
¥
internal class Person
1
public string Mame { get; set; }
public int Height { get; :E:; ¥
public int Weight { get; set; }
public Gender Gender { get; set; }

Of course, you can have multiple
orders just like we can have

multiple where clauses.

And here we're ordering them by
weight.

Let's order them by their Name and
their Height.

So we ordered first by name and then
by Height.

And you see for the same names;
persons are sorted by their Height (but
descending).

Of course, we can make ascending or
descending order on both properties
by adding or removing keyword
descending.
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G - B-alE 9 Debug - AnyCPU - 02. ObjectExamples ~ P Rozpocznij - M _ YW E =% M
= EntryPoint.cs = X EntryPoint.cs
=
o [0z ijectExamples - %, ObjectExamples.Person - M MName
g Blusing System; [ CAWindows\syste "
E using System.Collections.Generic; - .
cE e ; ame: Anna
i R Hame : John
& Elnamespace ObjectExamples Mame : Kyle
— i Mame : Anna
g = a5 Mame : John
5 = {': """ Lo flby—lontynuowad, nacifnij dowolny klawisz . . .
2 =] static woid Main() |
1
= List<Person> people|= ne L)
i
ew Person("Tod", 188, 7@, Gender.Male),
ew Person("John™, 178, 88, Gender.Male},
ew Person("Anna“, 158, 48, Gender.Female),
ew Person("Kyle™, 164, 77, Gender.Male},
ew Person(“Anna“, 164, 77, Gender.Male},
ew Person("Maria™, 1668, 55, Gender.Female},
ew Person("Jochn™, 168, 55, Gender.Female)
i }s
var fourCharPeopleOrdered = from p in 1
ourCharPeopleOrdere _:_:p:p rdz:rsz:ngth B Now we want to extract the names of these people
e M fll into a new collection - the names themselves. No
select p.Name; people.
) We have collection of people. Now we will have a
=] foreach (var p in fourCharPeopleOrdered) collection of strings.
{ Tl U T g We want only names from the collection of people.
} ’ All we have to do is modify our select role and instead
I } of select p we write select p.Name (p dot Name).
I ¥ And there it is. Anna John Kyle Anna John - and we no
Y
= CTEECIEL ESES SRS longer have any properties here. Because it is not our
{ = - : T object Person but string with the string methods and
Dane wyjiciowe properties.
Pokaz dane wyjsciowe z  Kompilacja = £ "a



The End

Now it is end of the presentation but not end of LinQ.
We will continue with LinQ but in a different way —
using the Lambda expression.




