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Abstract

Mongo DB (from "humongous") is a cross-platform document-oriented database system. Classified
as a NoSQL database, Mongo DB eschews the traditional table-based relational database structure in
favor of JSON-like documents with dynamic schemas (Mongo DB calls the format BSON), making the
integration of data in certain types of applications easier and faster.

It has been written in C++ as a document-oriented database, so it manages collections of JSON-like
documents.

Mongo DB supports cross-platform support (Windows, Linux, Solaris). It also has a rich set of data
types (supports dates, regular expressions, code, and binary data).

Mongo DB uses memory mapped files. For Windows the data size is limited to 2GB on 32-bit
machines (64-bit systems have a much larger data size).

Note:
e Most resources discussed in this paper are provided with the Mongo DB package. For a
complete list of documents and references discussed, see “Resources and References” at the
end of this document.

e for up-to-date documentation, Mongo DB news, and online community, see
http://www.mongodb.org/
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Introduction to the Mongo Database

Databases are important of every internet and enterprise applications

For scale speed and fast application development has brought on a new breed of databases broadly
turned to no sql databases

This tutorial introduces the basic features of the Mongo DB with a series of exercises that show

e What no sql means versus relational databases.

e We will get the mongo server up and running

e We will know how to connect to database manipulate some data save & update and

e We will see how to use indexing to speed up the query time and review some indexing
strategies...and some miscellaneous points along the series...

The main pros of Mongo DB can be divided in the following three:

o Flexibility
e Performance
e Scalability

The last section of this tutorial provides a brief exercise to introduce you to Mongo DB with Asp.net.
It shows how to perform CRUD operations
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Prerequisites
To take advantage of this tutorial, you should be familiar with the following:

e Microsoft® Visual Studio® 2010
e CH programming language
e NET Framework

e Basic practices for building, debugging, and testing software

Computer Configuration

These tutorials require that the following software components are installed:
e Windows® 7, Windows Vista®, or Windows Server® 2008 R2 or later operating system

e Visual Studio Professional 2010 or later

Getting Help

e For questions, see “Resources and References” at the end of this document.

¢ If you have a question, post it on the C# corner forum.
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Mongo DB vs RDBMS

As developers we want database that is easy to use. Relational databases save data in tables and
rows. Our application hardly ever does, this means alignment of application layer objects to tables
and rows is called impedance mismatch as shown below...

Impedance Mismatch

] Abc
33 1
24 2
33 2
tagld | tag
33 ‘red’
34 blue’

In the above figure we can notice that it has an object containing a field x and a field tags which
contains bunch of strings...if we want to save in relational database we will create three tables one
for the main object and other for the tags and other to map the tags to the main object. This forces
us to write a mapping layer or use an ORM to translate between our object and memory and save
into the database...

Many of us develop applications using object oriented concepts. Our objects are not simply tables
and rows. And we may use polymorphism or inheritance our objects are not uniform...mapping
those into table and rows are quite a bit of pain...
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In mongo dB there is no schema to define...there are no tables and no relationships between
collections of objects, every document we save in mongo can be flat and simple and as complex as
the application requires. This makes life as a developer much easier and the application code much
cleaner and simpler...

No Impedance Mismatch

« Mongo DB has no schema no tables no rows no columns and certainly no relationships
between tables.

« In mongo DB we have single document write scope, a document lives in a collection but
updating documents occur one at a time.so if any locking needed to occur it would be
much simpler there is no need to extend locks across collections there are no relationships to
enforce.

» Mongo also offers a special collection called capped collection which have a fixed size and
automatically overwrites old documents.
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Exercise 1: Setting up the server

Mongo DB is open source software which can be found on web through mongodb.org...From there
we can download a distribution suitable to our platform. Mongo DB is written in C++...It"s available in

both 32 and 64 bit editions.

Open Mongodb.org click on downloads and select the suitable version

Try il Out Downloads Communty

mongoDB

MongoDB Downloads
ICKAGES VARADIE for vanous package

This fabie 1535 Mongo D8 distrutions by prationn and versian We recommend USing INese DiInary Gsindulions dul Ihese are also pa

maragers

Production Release (2.6.1) — 552014

hangeiog, Soufce K2 &

Windows Mac OS X
o b [*%.
Download @ Download @
oa-bit zp |
32-bit @ zip | m=

64-Dit legacy @ zp |
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Unzip into a directory and we can find a bunch of executable files. Here a folder is created in C: drive
and unzipped the files.

Home Share Veew

D : R v ?< ‘.2' LJ Y New tem ~ J ,. “. B setect a2

* " Lazy sccens ~ Select none

= » oy Delcte Flenams New Propertiey
B Pasty shortout to * - toicer - & Mistory o Irreert setection
- > Thes PC » Local Disk (T} » mongodb J
NOras e Dare rmmodifind Type Sae
Desiton * 7 brondurng 2 14 3,47 PAA Apphit stion 1019 KE
Downloads * 7 mongo 1672014 151 P Lpplicebon 6 256 xB
Pecent places =" mongod e 14 208 PN Apphestion
& meongod ) 14 2:03 P Prograss Debiuy D
smegroup =7 mongodump ! 018 22t P Applicetion
=" mongoespor: /9 14 142 P Appiicethon
s PO = mengofiles VO/2014 3137 PR Lpphcston
Deskton * 7 mongowmpon 17972014 2152 P Applicetion
Documents = mongocplog 9 14 3:25 A LApphcostion
Cownlosds =7 mengoper! 17972014 358 P Applicstion
Music * 7 mongorestoce 19720123 2132 PeA Applicanon
Pictures =7 mongos 17972014 2111 B aApphceton B 650 xi
Videos &) monagos 1/% 1L 201 P Progesrs Debiug D 123 %8
Local Dak (C:) * 7 mongostat 17972018 1:03 PFAA Applic aticn 1. 049 KB
Local D (D) =7 mongotop 1O/3014 1ita P Lpphicaton 11,022 XB

Local Dk (E)
Locak Disk (F)

etwork
RAMASAGAR

Now open the cmmd prompt and fetch into that directory
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'C:\>cd mongodb

4]

'C:\mongodh>dir /b
‘hsondump.exe
Smongo .exe
imongod .exe
tmongod . pdb
smongodump .exe
"mongoexport.exe
gmongofiles.exe
smongoimport.exe
'mongooplog.exe
smongoperf .exe
3mong0restore.exe
fmongos .exe
imongos . pdh
"mongostat.exe
fmongotop.exe

IC:\mongodh>_

Before we would run mongo server for first time we need to create a directory where the data files
will reside .The default name for the directory is data...

Type the command

Once the directory exists we can simply run the mongo server without any more command line
arguments...

Type: mongod

©2014 C# CORNER.
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Where d is the daemon

Mongo has started initialize data in that directory and it is up and running open on port 27017. We
can start it using now.

C:\nmongodhd>nd Ndatasdb

C:smongodb>nongod
nunqnd he 1p "m hr 1p and startup options
Sun Feb 82 25 24 2 S 4
Sun Feh @ 5 3 warning: 32<bit servers don’t have journaling eMibhled by
| default. ~journal if you want durability.
Sun Feh 82 3
Sun Feh 82 2 198 [initandlis tenl MongoDB =starting : pid=3848 port=27817 d
ibhpath=\data\dhbh\ it hozt=RanaSa
Sun Feh B2 2¢ : [initan > t-nl
Sun Febh 82 [initandlisten] == NOTE: This is a 32 bhit MongoDB binary
A

[initandlisten] == 32 bit builds are limited to le

» less with —journall.
[initandlisten] w=* Note that journaling defaults t
iz currently off.

Sun Fe 2 25:42. [initandlisten] == See http:/7dochub.mongodh.ory/s
oyrer s34
Sun Fe 2 28:25:42.191 [initandlisten]
»nn e y :42.19 linitandlisten] db version v2.4.9
Sun 2.192 linitandlisten] git version: 52feBd2195%e32a5bdhecdct2085
‘)1"7 va
Sun Feb 82 /ﬂ ".-1'.’..!92 [initandlisten] build info: windows svys.getwindowsversio
ninajor-6, , build~6882, platform=2, service_pack+’Service Pack 2'> BOOSI
|_LIB_UERSIOQ 9
Sun Feb 8 2.195 linitandlisten)] alloca
Sun Feh 82 25:42.196 [(initandli nl option
Sun Feh 82 5:42.233 [PilefAllocator]) allocating new datafile “\datadb\local.n
<, filling 2 .
Sun Feb B2 [FilefMllocator] creating directory Sdata\dbs\_tmp
Sun Feh 82 :4 1 [FileRllocator] done allocating datafile “data\db\local.
ns, size: 16MB, ¢ B.185 zecs
Sun Feh B2 28:25 4 [Filefllocator] allocating new datafile sdatasdb\local.B
., filling with = . v 3

This was simple isn't all we have to do is to create a directory where mongo stores the data files and
then start the daemon, with many other databases and packages we have to do prerequisite
installations that’s not the case with mongo all we need to do is to run the mongo daemon there are
no other operating system installations and no other frameworks or dependencies to be installed.it
all compiled in c++ and available in single executable file.

©2014 C# CORNER.
SHARE THIS DOCUMENT AS IT IS. PLEASE DO NOT REPRODUCE, REPUBLISH, CHANGE OR COPY.



C#Corner

13

Exercise 2: Command Line Options

Mongo has many command line options we can use let’s look at few

Type the following command

'C:\mongodb>mongod —help | more
N1lowed options:

‘General options:

—h [ —help 1 show this usage information

——yersion show version information

B T AT i sath ML SRnf dpinatian £354 cmacdfaincgsadddfdnaa] HnEddos

-y [ —verhose 1 be more verhose {(include multiple times for more
verbosity e.g. —vvvuy)

goaeT GRERTET =GR

——port arg specify port numbher — 27817 by default

—bhind_1ip arg comma separated list of ip addresses to listen on
— all local ips by default

—maxConns arg max number of simultaneous connections — 208880 by
. 30

~

—logpath arg log file to send write to instead of stdout — has

to he a file, not directory
dAuvyappocnu appcociia wvu LAuvypavn A1SLvocau vl UVCX wraivany

——pidfilepath arg full path to pidfile {(if not set, no pidfile is
created)

—keyFile arg private key for cluster authentication

—setParameter arg Set a configurabhle parameter

—auth run with security

——Cpu periodically show cpu and iowait utilization

©2014 C# CORNER.
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It has the ability to log more verbosely or less into a specific log file

. uefﬁos fy €.9. —UUUUY)
—port arg specify port number — 27817 by default
i Sy G wupasas wbun savt wi ip wawsvevews vo listen on

LR TR b ] b o~ =

—maxConns arg max number of simultaneous connections — 280008 by
default

TTAuypaln ary AUY T LIE LU SEIIU WIlLE LU LiSLddu Uur SLuauvue = ras
to be a file, not directory

——logappend append to logpath instead of over—writing

—pidfilepath arg full path to pidfile {(if not set, no pidfile is
created)

—keyFile arg private key for cluster authentication
——setParameter arg Set a configurable parameter

—auth run with security

—— N nevindicralla chaw e and Anumait utilizatinn

—dbhpath arg directory for datafiles — defaults to N\data\dbh\

i o

each database will be stored in a separate
directory
—ipub enahle IPvu6 support {(disabhled by default>)
——Jjournal enable journaling

It has the ability to run on a different TCP port.
We can have more connections.
We can specify different directory where data files should reside.

Let us see how to specify different directory and to provide high verbosity level which logs
everything.

©2014 C# CORNER.
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We will have to specify a different data directory so let’s create that directory

Type

(€) () ~ 1 @& » ThisPC » Local Disk (C:)

.
=l Recent places ™ Marne

Date modified Type Size
|| Google Drive — -
| csharpcorner 5/20/2014 8:40 PM File folder
| data 27272014 8:22 PM File folder
& Onelrive

Now let’s create a Text document inside csharpcorner folder

File Edit Search View Encoding Language Settings Macre Run Plugins  Window 7

o = o e £i| Ej| = |ﬁﬂ q&| % §| ﬁq ﬁj| = 1 IEiLj I! E]| (o] ®] [b] [ Jj| £ g

= mongod conf ﬂl

shere the log file will s
logpath=/csharpcornen/mongo

e server will be logging

=]

©2014 C# CORNER.
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The above is the configuration file being used for the mongo server. Data files will be residing in the
csharpcorner db directory and store in log in csharpcorner/mongo-server.log and to log very
verbosely am specifying 5 v's here where 1 being least verbose and 5 being most verbose.

Now we are ready to start the mongo server using the configuration file
Type

-f for the configuration file

c: is the path where the configuration file exists

Tue May 28 20:46:18.877 wvarning: 32-hit servers don't have journaling enahbhled hy
default. Please use —journal if youn want dorability.

Tue May 28 20:46:18_.877

all output going to: Cis/csharpcornersmongo—server.log

log file [C:/csharpocornersmongo—server.logl exists; copied to temporary fFile [C:
sesharpcornermongo—server. log.2014-A5-20T15-16—-181

©2014 C# CORNER.
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The server is started and it is indicating that all its output is going to log file which we have provided

We can also inspect what is in that log file by the command

C:srod mongodh

C:smongodbXmore cisczharpocornersmongo—server.log
May 2080 28:46:18_896 BackgroundJoh starting: DataFileSunc
May 208:46:18.79700 zhard0ObjTest passed
Mauy 20:46:18_981 iszsInRangeTest passed
May 208:46:18.901 zhardKeyTest passed
Mauy 20:46:18_981 versionfArrayTest passed
May 208:46:18.986 [initandlisten] MongoDB starting = pid=2232 port=2781%7 d
bpath=sczharpcorner~db 32-hit host=RamaSagar
20 20:46:18.786 [initandlisten]
20 20:46:-18_9896 [initandlisten] *% HOTE: Thiz iz a 32 bit MongoDB binary

20 20:46:-18_996 [initandlisten] == 32 bit builds are limited to le
2GB of data <or less with —journal?.
20 20:46:-18_9096 [initandlisten] == Mote that Journaling defaults t
o off for 32 bhit and is currently off.
Tue May 20 20:-46:18_9096 [initandlisten] == See http:-/sdochub_mongodb.org./c
ores32bit
Tue May 20 20:-46:18_.986 [initandlisten]
Tue May 28 20:46:18.786 [dinitandlisten] db verszion vZ.4_.9
Tue May 20 20:-46:18_.986 [initandlisten] git verszion: 52feBd2195%9e3Z2aShdbecdcb2B@5
Fdbh386beded2?c
Tue May 20 20:-46:18_.986 [initandlisten] build info: windows sys._.getwindowsversio
nimajor=6, minor=A, build=6802, platform=2, service_pack='Service Pack 2'2> BOOST
| LIB_UERSION=1_4%
Tue May 28 20:46:18.786 [dinitandlisten] allocator: syztem
— More <29x3 —

It was showing all the verbose logging that the server produced

©2014 C# CORNER.
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Exercise 3: Install as a Service

Till now we have been using the commands to start and stop the mongo server. If we want the
mongo server to be running all the time may be even when the system starts up. On a windows
machine we can install mongo as a service.

Let’s look installing it as a service

We have already created a configuration file

Open command prompt in administrator mode fetch to the mongo directory and type
the following command

©2014 C# CORNER.
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It’s installed as a service

We can start the service by issuing net start mongodb

C:\mongo&ﬁinet start mongoab

The Mongo DB service was started successfully.

C:\mongodh>

If we want to check the mongo server is running or not we can use the following command

We can find the Mongo service listed as shown below

C:\mongodb>net start | findstr Mongo
Mongo DB

C:\mongodh>

We can also stop the service by the following command

©2014 C# CORNER.
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That’s it now we have the Mongo server up and running we can connect to it using the mongo shell.
Since we are running the server on local machine and on default port we no need to specify any
command line arguments to the shell, we can simply connect by typing mongo.

°C:\mongodbh>mongo

‘MongoDB shell version: 2.4.9

iconnecting to: test

Server has startup warnings:

Wled Feb B85 22:16:55.145 [initandlisten]

flled Feb 05 22:16:55.145 [initandlisten] % NOTE:

Ved Feb 85 22:16:55.145 [initandlisten]
iss than 2GB of data (or less with —journal)d.
Ved Febh B85 22:16:55.145 [initandlisten]

‘o off for 32 bit and is currently off.

Ved Feb B85 22:16:55.145 [initandlisten]
lore/32hit

led Feb B85 22:16:55.145 [initandlisten]

>

Let check the database inside mongo lets connect to server and we can check the databases by the
command

It will show that we have exactly one local database...
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Exercise 4: Replica Set

A replica set in MongoDB is a group of mongod processes that maintain the same data set. Replica sets provide
redundancy and high availability, and are the basis for all production deployments.

Sometimes things don't always go our way...sometimes our server may crash and when that
happens...what happens to our application??

If we have a backup we will spend some time and will restore the data which is a traditional way of

Replica set

— > N - = - =

Primary db Secondary db Arbiter db
N — N R = e
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Mongo dB supports an arrangement called a replica set, the members of replica set are primary
,secondary or number of secondary’s and potentially an arbitrary. Let’s look at the rows of each one
of those in a replica set.

The primary database is the one and only writable instance in a replica set that means any of the
clients that want to write data to the database have to be connected to the primary and have to
issue write commands against the primary, An attempt to write to secondary will fail...

The secondary databases are read only instances...we can have many number of secondary
databases this means that we also have scalability because we can perform many more reads against
the replicas rather than attacking a single server with all requests for crud operations..

In the secondary databases the data is going to be replicated from the primary eventually which we
call eventual consistency. At some point, if primary database is failed one of the secondary will take
over and will become the primary where we can get automatic recovery from the crash of the
primary.....

The third type of member in replica set is the arbiter. Arbiters are mongod instances that are part of
replica set but do not hold data. Arbiters participate in elections in order to break ties. If a replica set
has an even number of members, add an arbiter.

Arbiters have minimal resource requirements and do not require dedicated hardware. We can

deploy an arbiter on an application server, monitoring host.
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Now let’s create the databases and see them in action...

Here we going to create three directories in our csharpcorner directory named db1, db2, db3

C:wmongodb>mdscsharpcorner~dhl

C:wmongodb>md~csharpcorner~dh2

C:w~mongodb>mds~czharpcorners~dhb3

C=~mongodb>

Now let’s start the three instances give the command

©2014 C# CORNER.
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. Administrator; Command Prompt

smongodh>@REM Primary

smongodh>
ssmongodh*start "a' mongod —dbpath .dbl —port 38000 —replSet "demo

smongodh>
smongodh>*@REN Secondary

smongodh>

smongodh*start "h' mongod —dbpath .db2 —port 40000 —replSet "demo

ssmongodh
smongodh>@REM Arbiter

ssmongodhb>
smongodhbh>ztart o' mongod —dbpath.db3 —port 58000 —preplSet "demo*

Exercise 5: Mongo Shell

The mongo shell is an interactive JavaScript shell for MongoDB, and is part of all MongoDB distributions.

The Shell is simply an application that allows us to interactively get insight into what the mongo
server is doing?

The shell uses the same wire protocol as our application would have. It’s simply another application
that talks to mongod and is able to understand the wire protocol but it provides many capabilities...

©2014 C# CORNER.
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Application

Let’s see some examples:

If we wanna rotate the log file we can provide the command
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C:\mongodbh>mongo localhost/admin ——ewval "db.runCommand<{{logRotate:12>"
MongoDB shell version: 2.4.9

connecting to: localhost/admin

[object Object]

C:\mongodh>

We can notice a return of object object on screen if we wanna know what that thing we can provide
the command

printjson (which prints the result of the command )

We can wrap it around our orginal command

C:\mongodb>mongo localhost/admin ——eval "db.runCommand{{logRotate:12>>"
MongoDB shell version: 2.4.9

connecting to: localhost/admin

[obhject Ohbhject]

C:\mongodb>mongo localhost/admin ——eval "“printjson{db.runCommand{({logRotate:13>>

Mo~ ---DD _1.-71

o version: 2.4.9
:onnecting to: localhost/admin
i Yok = 1 3

C:\mongodh>_

It was trying to tell us that everything is ok...
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Exercise 6: Storing Data

First let us talk about how data is stored by the engine...Now if our application wants to interact with
some information that information is a memory in our application...It can talk to the server and the
server has preeminence storage named in the disk....

oun Application

Memory Mapped File
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Mongo uses Memory mapped Files the server cannot store all its information in memory. But it
would like to think of information has just existing in being available to it at any given moment. So
what it does is it creates a Mongo server and maps it using memory mapped files whenever it calls it
into play a portion of that array the operating system takes care of loading it or saving it to the disk.
When we want to store a bit of information we handle it over the server, and the server scribbles it
over a memory and that memory gets managed and serialized to disk... The same process in reverse
happens when we want to read data the server will attempt to access a portion of the large byte
array which will be loaded as needed from the operating system...

so now byte arrays can be stored on disk...now the question arises here..How does our document
which doesn't have schema that get saved and what format does it get saved??

The answer is BSON...The BSON specifications can be found on http://bsonspec.org/

The BSON data format has several advantages some key advantages are that there is very

little marshaling necessary from BSON elementary data types into c data types that makes reading
and writing very fast in any of the programming languages. We can learn more

at http://bsonspec.org/.

Rules for saving data

Rule 1: A document must have an ID field._id every document in mongo must have an Id if we save
one without an Id mongo will assign an id field, but every document we save must have an ID...

Rule 2: The size of the document in Mongo is currently limited to 16 Mega Bytes. If we need to store
more than that

We will have to store across multiple documents. This is something that may evolve in future
releases. But this is the current limitation...
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Saving Data

We are in some default database where dB is our current database...Lets us first check if there is any
data in there we can do it by issuing a command as shown below...

§> show collections

The image indicates there are no collections. A collection in mongo defines the scope of interaction
with the documents.so we can issue commands against a specific collection to store and retrieve
data. Because it’s not a relational database we cannot issue commands across several collections...

Ok now let’s save our first record

Here dB means the database name where we are operating.
Foo is the name of the collection we are going to save this document into
Save indicates the saving of record.

We can find the document we just saved by issuing the command
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foo.find()
_1d” B 1, Uy = 10 3

Now if we check the collections we will have two collections one is foo and other is system. Indexes.

Every document must have an id that’s because in order to have fast access we want an index in an
Id field.

Let’s insert same record into student collection

Now if we see the collections we can have the following result
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- Administrator: Command Prompt - mongo

ks ystem.indexes

Let’s check the indexes by issuing command

e Administrator: Command Prompt - mongo
?)'db.system.indékes.Pind()
"U" - 1’ ”key" - { "_id" - - "test.foo", unameu B "__id_" }

K "Y' 21, Ykey" = £ Y_id" = s" : “est.student", “name" : “_id_ " >
D>

We can see mongo has created an index on the Id field the key is id on the test foo and test student
collections inside the database...

Let us see what data field the id supports...

Mongo can have an id that is numeric, an integer, a floating point or a UTC date time structure.as
shown below...
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The only data type which is excluded is an array if we try to use an array it throws an exception as
shown below.

AL

> db.foo.save<{_id: [1,2,31>)
l id cannot be an array
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Exercise 7: Updating Document

The mongo update command is atomic within a document. No two clients may update the same
document at the same time, two update commands issued concurrently will be executed one after
another. Here is the syntax of the update command...

First we have to specify which collection we going to update

Second we will need to specify which document we are targeting

Third we will need to specify what change we want to see in active i.e. update parameter

Lastly we may specify other options such as do we want to change only one the first document

found matching the query or do we want to upsert(do we want to save a new record in case the
qguery doesn’t match any document will generate the document on the fly)
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Let’s see them in a practical example

First let’s save a record with the id 1 and a value x of 10...

Y One?

| Upsert?
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Many?

Here we use the increment operator which takes the field name and the amount of which we want

to implement.
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Now let’s check the value

db.a. dee({ id:1, %:10});

db.d_updatt({*1d_l}, {$inc:{x:1}})
db.a.find()
i T all-Ab IR ol b

)

In the second scenario one client wants to add the field to the document while another client is
trying to implement. So we already have our self a record in there with only one field x=10.

// db.a.save({_id:1, x:10});

Now comes along the client that wants to add the field...we can issue a update command...and again
the same client want to increment the value of x we can specify only the x to be incremented as
shown below
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db. d_Jave({ Id 1 x:10});
db.a.find(O

38 =21, °x" .z 18 )

db.a updarp({ 1d:1}, {$set:

db.a_updarte({_1d:1}, {$inc:
db.a. f1nd()
S 147 2 X TR =& T

ok right now we have the fields x and y now if we wanna remove the field y we can issue the unset
command the unset command takes the field name and a arbitary value.

.a.update({_1d: {Sunset:-{y:
a.updarte({_1d: , 1Sunset:{y:
. Tind()
g ey
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Now let’s consider some array operations

We can see below that | have a document with only an id field

Now if we want here an array containing some values in this document

We can issue the update with the push command to add an item to an array

Let’s put some more items

W Cereioper Command Promer & W21 - merg
> db.a.save({_1d:1})
> db.a.find()
R [ A A
> db.a.update({_1d:1}, { sh:{ things:
> db.a.find()
| }

{ "_1d" : 1, "things" : [ ]
> db.a.update({_1d:1}, {Spush:{ things:
$push:{ things:

> db.a.update({ id:1}, |

> db.a.find()
"d" : 1, "things" : [ "one", "two", "three" ]
> db.a.update({_1d:1}, {Spush:{ things: 'three’
> db.a.find() k
"ad" : 1, "things" : [ "one”, "two", "three", "three" ] }
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We can find that it has the element three twice that might be something we don’t want.. We can
restrict it by using addToSet operator

We can notice that the element four didn't added again

> db.a.find() k

“ad" 1 1, "things” : [ "one”, "two", "three”, "three"!] }
db.a.update({_1d:1}, {Saddtoset:{ things: 'four' }})

db.a.find()

"1d" : 1, "things” : [ "one”, "two", "three”, "three”| "four" ]

db.a.update({_1d:1}, {Saddroset:{ things: 'four' }})
db.a.find()

“ad" : 1, "things” : [ "one", "two", "three", "three"| "four" ]

{
{
}
{
)

We can still see three is hanging in which we doesn’t need we can remove it out of the array by using
pull operator and can add it again as shown..

It will delete all the instances of three in the array as shown below
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> db.a.update({_1d:1}, {Spull:{ things: 'three’ }})

> db.a.find()

{ n ]’dll h
> db.a. update(

ings” : [ “one”, "two", “four” ] }

1d:1}, {Saddtoset:{ things: 'three’ }})
1d:1}, {SaddroSet:{ things: "three' }})
1d:1}, {$addToSet:{ things: "three’ }})

Q@
> db.a.update({_
> db.a.update({_
> db.a.find()

{ "1d" : 1, "things” : [ “one”, "two", "four", "three" ] }

Now if we want to remove the last element and first element in an array we can use pop operator as
shown below

For last element

For First element we can use negative value
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db.a.find()

"1d" : 1, "things” : [ “one”, "two", "three"” ] }
b.a.update({_1d:1}, {Spop:{ things: 1 }})

b.a. f1nd()
'1d” : 1, “things” : [ "one”, "two" ] }
db.a.update({_1d:1}, {Spop:{ things: -1 }})
db.a.find()

"d" : 1, "things” : [ "two" ] }

= 0. Q.

>
A
>
>
{
>
>
{
>

Now let’s consider a scenario where we had multiple records in the database...if we wanna apply an
update to several of them.

"db.a. f1nd()
i () - “things’
" 4d" : g '

“~id"
“~id"

Let’s see if we want to push another element in them using the update command with an empty
guery we can do it
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db.a.update({}, {$push: {things: 4}});
db.a.find(Q)

g : “things” : ' 4 1 }
= [ - “things” :

[ - “things’

i 7 -

But we can see that only one record was effected this is because the default options of an update is
fixed to one record.

We can fix it by using the multiple options true

db.a.update({}, {$push: {things: 4}},{multi:true});
db.a.find ]
" i 4 }
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If we want to effect exactly one record there is more concise command called find and modify.

Here is the signature of find and modify command

Which

Collection Name Document?

db. foo. findAndModify( {
query: <document>, What
update: <document>, Change?
upsert: <boolean> ,
remove: <boolean>,
new: <boolean>,

s in Retum new/old?
bt Aol sort: <document>,

fields: <document>} );

o >
o 11t wht1 4t 7
RETuUmwnatls

Collection name: - we need to know which collection we are looking into
Document:-we need to look which was the exact document we want to modify
Query order:-sort order of the document if we want to specify multiple documents

What change:-we need to specify what the change we want to make to the document we may want
to upsert (set the upsert true) meaning create a new record if one doesn’t exist

Delete it:-we can remove the document which deleted the record.
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Return new:-Find and modify also returns the record that we are going to update from the database.
By default find and modify returns the version of the before the change is made to it...if we set new
to true it will return the document after the change was made to it.

Let’s create a query in object mod
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8 Ceveloper Command Promgt for VS2012 - morge
o 5 T 1ngs:
.save({_1d:2, things:
.save({_1d:3, things:
.save({_1d:4, things:

“query” : {
“"things”

|
"update” : {

“"$set” : {
“"touched” : true
}

}

’
ort”

The object mod has query finding something that has things with element 1.it has an update it
wanna set the field touched to the value true...and it wanna sort by id in descending order as shown
below..

Now if we issue the command

we get the document before it is modified as shown below and the current state is it has the
touched field which we have just appended to it.
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. _1d:1, things: (1,2,
.a.save({_1d:2, things:[2,
.a.save({_1d:3, things:
.a.save({_1d:4, things:

"query” : {
“things” :
}

“ﬁpdate" oK |
"$set” : {
“"touched” : true

db.a.findAndmodi fy(mod)
"id" : 4, "things" : [ 1, 3] }
db.a.findQ)
: : 3, "things” : 3 1.}
“things"” : . 31, "touched” : true }
“things” : NG 3
“things” : 3] ]

)
{
1
¥
} .
{

Now let’s set the touched field to false but this time lets return the record after it was modified

Update touched field to be false this time
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}

“"new” : true

}

> mod.update.$set.touched = false
false

Now let’s find the document

It returns the document after the modification as shown below
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db a f1ndAndMod1f y(mod)
4, th1ngs [ 1, 3], "touched” : false }
db a f n ()

)

{

>

["3d" 2 3, "things"

t 4 L, i “touched” : false }
{ ‘ Pebhdnaa® o

{

Now let’s sort to find the first record for that we can issue the command
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"things"” : [ ]}

"things” ], "touched” : false }

: .3
“sthings” = [ 31,2, 37013
- , 3

‘things” ]}

"id = 1
mod

"query” : {
"things”
}

"ﬁpdate“ X ;
"fsat™ s f
"touched”

TR
}

“"new” : true

db.a.findAandmodi fy(mod)

A X, things” T X 02 ], "touched"” : false }
db.a.find(O

i e 3y NERINGST S ] }

"_1d” : 4, "things"” : , 3 ], "touched” : false }
A R = 2, 3 1, "touched"” : false }

We can see that the document with id 1 has been modified.
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Exercise 8: Finding Documents

Which fields?

db.foo.find(query, projection)

Which documents

It had a query parameter and a projection parameter. The query parameter is a filter it defines the
matching criteria to run against the documents

The Projection parameter defines up those documents to which part to be returned which is
optional.

We will start using the find command which we have seen in previous articles.

If our document is containing huge data and we want to retrieve only some data from it we can
specify a projection to which fields we want to return as shown below...
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db.animals.find({_1d:1})

"_id” 1, "name” : "cat”, "tags” : [ "land”, "cute” ], "info" :
“"type” : "mammal”, "color” : "red" } }

dh animalec Find({_id:l}, {_idjl})

e [l

Here our animal database contains all the animals from 1 t0 6 so now let’s find all the animals by
issuing a commands shown below...

db.anima1sjfind({_id: 130t:5F . 1.14:1))
K 1 e

db.animals.find({_id: {$1t:5} }, {_1d:1})
S0 [ ol |
ol [ gl
“id"
v 14y 3

db.antmals.find({_1d: {$1te:5} }, {_1d:1})
i | jaedl

g gt g Al

~
s.find({_1d: {$gte:5} }, {_1d:1})

g b g Mg g

A | o
db.anima
ll-idll -
ll—idll

2
3
4
1
1
Y .
3
4
5
]
5
6

Vo by \/ by b by b gy /gy by gy ey N/ iy \/
e
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Here the gt operator means greater than and It operator means less than
Also gte means greater equal and lte less than equal

So we can use these operators to query our database as shown above

We can also specify a range

db.animals.find({_1d: {$gt:2,$1t:4} }, {_1d:1})
- 4d" =3 }
db.animals.find({_1d: {$gte:2,$1t:4} }, {_1d:1})

Cid” o 2}
G, | Gl T

We can also provide the matching query

dB.anima]s.find({_id: {$in: [1,3] } }, {_1d:1})
i 1. -

gy 3

db.antmals.find({_1d: {$nmin: [1,3] } }, {_1d:1})
L da

" 1d"

"id"

“"id"

>
{
{
>
{
i
{
{

Here we can see that we are finding the documents which are 1 and 3 and the same in opposite
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Our animal document contains a tag field and the tags field contains an array of tags
> db.antmals.find({_1d:1}) .pretty()
{ LA - "
_id
LA n 3 mn "
“tags” :
“land”
“cute”
1P
into . |
“type” : "mammal”,
“color” : "red”
L
So let us see how to match among those...
We can notice that we are finding the tag field of tag which matches cute
> db.animals.find({tags: "cute’'}, {name:1})
1 1d” 2 1, name” : ‘cat” }
{ "_id” : 2, "name” : "rabbit"” }
{ "_1d” - 4, "name” : "dolphin” }
{ "_1d” - 5, "name” : "penguin”
{ Il__ldll - 6, 'lnamell : 'lduc - }
>
©2014 C# CORNER.
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Now let’s find animals who are cute or in the ocean we will get some animals which are cute and
some which are in ocean but not necessarily both of them as shown below ....

db.antmals.find({tags: {$in: [ 'cute’ , 'ocean' ]}}, {name:1})
a7« bl "name” : "cat"” }

T : "rabbit"” }

REE 1 il - "shark™ }

7 [ "name” : “"dolphin” }

i 3 "name” : “"penguin” }

el [ "name” : "ducE" }

>
i
i
i
i
{
{
>

Now if we want to insist that there would be both ocean and cute tagged we can issue the following
command by using all operator as shown below...

> dB.énihaié-fiﬁd({tégs;'{$a11: [‘cute’, 'ocean’]}}, {name:1})
"_1d” : 4, "name” : "dolphin” }
"_id” 5, "name” : "penguin” }

If we want to find the document which are none in the tags we can use nin operator as shown below

¥ * sd" 5 5: "name....: “nonauinl
> db.animals.find(: tags: {fnin: ["cute’]1}} {name:1})

k

©2014 C# CORNER.
PLEASE DO NOT REPRODUCE, REPUBLISH, CHANGE OR COPY.



_H \,Ornel

Exercise 9: Cursor Operations

For example if we issue the query as shown

db an1ma S. f1nd({} {name 1}

1 'name” : "cat"” }

2. "name” : "rabbit”

3. "name"” : "shark" }
4., "name” : do1ph1n }
5

6

’

“name” @ “penguin” }
"name” : "duc }

N by oy g, by gy e, \/

The shell has enumerated all other documents matching the criteria.

Now let’s capture this cursor into a variable and we can look at the cursor size as shown

var ¢ = db.animals.find({},{name:1})
c.s1ze()

To support iterating to the cursor we can query the cursor whether it had items we can see that it
had items as shown
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If we want to iterate to the cursor in mongo db we have the foreach method as shown below

> ¢.foreach(function(d){print(d.name)})

So we iterated through the whole cursor and for each one we executed a function

Sorting

The more obvious and popular cursor option is sorting

Now let’s find some animals in our animal’s database and retrieve their names and sort them by the name
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db. an1ma S . f1nd({} {name 1} .
"_id" ‘name’ ‘cat” } 4
—id” - g
_id"

, name” - "rabbit” } .
: 3, "name” : "shark” } C#Corner
'1d” : 4, "name” : "do]ph1n }
~id" : 5, "name” @ "penguin” }
‘_1d” . "name” : "duc }

N by by gy, oy oy g, '\ f

The sort direction positive is ascending and negative is descending

db an1ma S. f1nd({} {name 1 ) sort({name:1})
‘name"” : "cat”

"name"” : "do1Eh1n

"name” : "duc

"name” : "pen u1n }

"name"” : "rabbi }

"name” "shark }

f1nd({} {name 1}).sort({name:-1})
‘name” : “shark” }

"name” : "rabbit” }

“"name” : "penguin”

"name” : "puck” }

"name” : "do]phin" }

"name” : "cat’ }

alls ands cally sully wnlly
QQ.QQQ.

1d”

u«'......_‘

db. an1ma
" 1d”
_id"
_1d”
—Ta”
“id"
“~id"

by v, iy by i, ey \ [ e rom, i ey e iy \f
AN UVINW-WNUVOD S

- - - - - -
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Exercise 10: Indexing

First let us assume we have a collection named foo and we want to find all the collections with 10 for
the value of the field x.

So we say:
db.foo.find({ x :10})

Now let us think, what does the server do to find the document?

The server will visit each and every document and check the value of x is equal to 10 and if so return
it. That's an over-simplification but it shows us the problem. We will need to scan every location on
disk to dig up every document and compare the value of the field x. That is a very, very slow
operation and if we want to do it quickly then we need to find a better strategy. Indexing is done by
Mongo by storing all the documents in its own location on disk. An index logically holds a mapping to
those locations from field values. In the preceding example an index on field x of the collection foo
has an entry of each possible value of x associated with a list of document locations and each of

those documents contain a value or key. So for example we have a bunch of documents with x
equaling 9 and x equaling 10.
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Value | Doc Pointers

9 (171,819, 2309]
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db.foo.find({ x:10 })

Document. Storage \

\ @
(0

FEEEE

We will design a query to find the documents where the field x matches the value 10. Mongo will
look in the index to find the entry whose value is 10 and jump directly to that document. This is

much much faster than scanning the entire disk and much much faster than loading each and every
document.

Regular Indexes

The regular index is an index that we can use on a single or multiple field with multiple values as
well.

Compound Indexes

A compound index includes more than one field of the documents in a collection.

Multikey Indexes
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A multikey index references an array and records a match if a query includes any value in the array.

Geo Indexes

The geo index is optimized for geographical queries. This supports proximity of points to the center.

Text Indexes

Text indexes allows us to do the things like search engines do, parsing text queries and comparing
them against text fields.

Time to Live Index

This supports Expiring documents using a TTL index we can designate a date time field on our
document to be an expiration date and Mongo will automatically remove the document from our
collection when it expires. This again reduces our overhead in writing all kind of patch works in
removing our self.
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Getting Started With MongoDB and ASP.Net

Create a simple ASP.NET application that retrieves data. You can have a look at my other articles of
MongoDB from here.

Installing Mongo db

Installing MongoDB in Windows is very easy and simple. Use the following procedure to get it
running:

1. Download MongoDB for Windows from "http://www.mongodb.org/downloads".

2. After downloading, create a folder named MongoDB and extract the Zip file into that folder.

That’s all. MongoDB is now installed. We can find many files in the folder but the key files are:

« mongod.exe: The Mongo database
« mongo.exe: The administrative shell

« Mongos.exe: The sharding controller (Sharding is the process of storing data records across
multiple machines and is MongoDB’s approach to meeting the demands of data growth.)

Now let's get started by setting up the server and creation of a database; use the following
procedure to do that.

« Step 1: Open the command prompt in administrator mode as shown and go to the MongoDB’s
directory. (The folder where we extracted the Zip contentto.) For mine, the folder name
is mongodb.
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Search

Everywhere v

cmd

T Command Prompt
Pin to Start
Pin to Taskbar
Open in new window
Run as administrator

Open file location

« Step 2: Type "mongod" and press Enter. And Mongo DB has started. It uses port 27017 by
default as shown below.
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Administrator: Command Prompt - mongod ™

iC:\>cd mongodh

iC:\mongodh>mongod
ongod ——help for help and startup options
Sat Mar 01 19:44:087.865

default. Please use —Jjournal if you want durability.
Sat Mar 01 19:44:087.806
ISat Mar 81 19:44:07.8192 [initandlisten] MongoDB starting : pid=4020 port=27817 d

1 19:44:07.8192 [initandlisten]
1 19:44:87.819 [initandlisten] 3¢ NOTE: This is a 32 bit MongoDB binary

81 19:44:07.819 [initandlisten] < 32 bit builds are limited to le
2GB of data <(or less with —Jjournal).
B1 19:44:87.819 [initandlisten] ¢ Note that journaling defaults t
off for 32 bhit and is currently off.
Sat Mar 01 19:44:87.819 [initandlisten] ¢ See http://dochub.mongodb.org/c
ore/32bhit
Sat Mar B1 19:44:87.819 [initandlistenl]
[Sat Mar B1 19:44:07.819 [initandlisten] db version v2.4.9
‘sat Mar 81 19:44:87.819 [initandlisten] git version: 52feBd2195%e32a5hdbecdc6285
db386e4eB2%c
Sat Mar O1 19:44:87.820 [initandlisten] build info: windows sys.getwindowsversio

(major=6, minor=0, build=60082, platform=2,. service_pack=’Service Pack 2’) BOOSTd

« Step 3: Now open another command prompt and go to mongodb’s directory. Type "mongo".
This command will connect to the default test database.

MongoDB is schemaless and contains no table or relation. It maintains a collection of data. So, for
now to keep things simple, Let's create a “Students” collection in the “test” database with a student
“studentld = P1 and Name = Anonymous”. Just type the following command:

G Administrator: Command Prompt - mongo
> dbh.students.insert({studentld: “P1".Name:"Anonymous'>)>
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Let's check whether or not the students collection was created by issuing the command:

show collections

Administrator: Command Prompt - mongo

> db.students.insert({studentld: "P1".Name:"Anonymous''>)
J#> show collections

] tudentg

Let us find the data in the collection by issuing:
db.students.find()

Administrator: Command Prompt - mongo

> db.students.find(

Y_id" : Objectld("5311f6c4fc?hB181a56678ed")>, “"studentld"
onymous"‘ >
>

We can see our data in the collection.

Now let's us retrieve the data using an ASP.NET application.

- llP1|”

Create an ASP.NET application and and add the mongocsharpdriver using the package manger

console as shown below.

Install-Package mongocsharpdriver
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Package Manager Console

Package source: nuget.org - &} Default project: MongowithA:
PM> Enstall-P

Installing 'mongocsharpdriver 1.8.3'.
You are downloading mongocsharpdriver from 1@gen, Inc., the licens
dependencies, which may come with their own license agreement(s). Yo
the license agreement(s), then delete the relevant components from y
Successfully installed 'mongocsharpdriver 1.8.3'.

Adding 'mongocsharpdriver 1.8.3' to MongowithAsp.

Successfully added 'mongocsharpdriver 1.8.3' to MongowithAsp.

PM>

Now let’s define the connection string for the MongoDB server. By default, it runs on the port
27017, so, define the connection string inside the "web.config" file as in the following:

<?xml version="1.0" encoding="utf-8"?>
<l-=
For more information on how to configure your ASP.NET application, please visit
http://go.microsoft.com/fwlink/?LinkId=169433
-->
<configuration>
<system.web>
<compilation debug="true" targetFramework="4.5" />
<httpRuntime targetFramework="4.5" />
10. </system.web>
11. <appSettings>
12. <add key="connectionString" value="Server=localhost:27017"/>
13. </appSettings>
14. </configuration>

VoOoONOOTUVUDh WNBRE

Our application is now ready to communicate with the MongoDB.

Now create a helping class named "studentinfo" that contains "_id" that one is an Objectld type and uses MongoDB.Bson,
studentld and Name; all are string type.

using MongoDB.Bson;

namespace MongowithAsp

{

public class studentsinfo

{

Nouh wNnPR

public ObjectId _id { get; set; }
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8. public string studentId { get; set; }
9. public string Name { get; set; }
10. }
11. }

C#Corner

Now, create a simple button and a label as shown below:

=

<%@ Page Language="C#" AutoEventWireup="true" CodeBehind="retreivedata.aspx.cs" Inherits="MongowithAsp.retre
ivedata" %>

<!DOCTYPE html>

<head runat="server">

2

3

4.

5. <html xmlns="http://www.w3.0rg/1999/xhtml">
6

7 <title>ASP.NET with Mongo</title>

8

. </head>
9. <body>
10. <form id="forml" runat="server">
11. <div>
12. <h1> </h1>
13. <asp:Button ID="showButton" runat="server" Text="Show Students" OnClick="showButton_Click" />
14. </div>
15. <asp:Label ID="nameLabel" runat="server"></asp:Label>
16. </form>
17. </body>
18. </html>

And write the following code for the button click event:

1. wusing MongoDB.Driver;

2. using System;

3. using System.Collections.Generic;

4. wusing System.Configuration;

5.

6. namespace MongowithAsp

7. {

8. public partial class retreivedata : System.Web.UI.Page

9. {

10. string name = "";

11. protected void Page_Load(object sender, EventArgs e)

12. {

13.

14. }

15.

16. protected void showButton_Click(object sender, EventArgs e)
17. {

18. List<studentsinfo> names = new List<studentsinfo>();
19. MongoServer server = MongoServer.Create(ConfigurationManager.AppSettings["connectionString"]);
20. MongoDatabase myDB = server.GetDatabase("test");

21. MongoCollection<studentsinfo> Students = myDB.GetCollection<studentsinfo>("students");
22. foreach (studentsinfo Astudent in Students.FindAll())
230

24. {

25. namename = name + " " + Astudent.Name;

26. names.Add(Astudent);

27. }

28. namenamelabel.Text = name;

29. }

30. }

31. }
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We have created an instance of MongoServer using the connection string and by iterating through the collection, we are
getting the individual student and adding it in the "names" list.

Let's debug to check the output.

o C A | [3 localhost25030/retreivedata.aspx
=% Apps ﬂ Suggested Sites | '] lightningnewtab é asp.net Redezined Bi... m blekko | s¢

Irréhowisitudents [

Anonvmous

Resources and References

Mongo DB Resources, Publications, and Channel 9 Videos
Mongo DB Documentation Site
http://docs.mongodb.org/manual/

Community

http://www.mongodb.org/get-involved
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