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MS SQL Sever

Aboubhe Tutori al

MS SQL Server is a relational database manag ement system (RDBMS) developed by

Microsoft . This product is built for the basic function of storing retrieving data as required
by other applications . It can be run either on the same computer or on another across a
network.

This tutorial explains some basic and advanced concept s of SQL Server such as how to
create and restore data, create login and backup, assign permissions, etc. Each topic is
explained using examples for easy understanding.

Audi ence

This tutorial is designed for all those readers who wantto learn the fundamentals of SQL
Server and put it into practice

Prerequisites

To go ahead with this tutorial, familiarity with database concepts is preferred. Itis good
to have SQL Server installed on your computer , as it might assist you in executing the
examples yourself and get to know how it works.

Di scl ai mer & Copyright

a Copyright 201 6 by Tutorials Point (I) Pvt. Ltd.

All the content and graphics published in this e -book are the property of Tutorials Point (1)
Pvt. Ltd. The user of th  is e -book is prohibited to reuse, retain, copy, distribute or republish
any contents or a part of contents of this e -book in any manner without written consent

of the publisher.

We strive to update the contents of our website and tutorials as timely and as precisely as
possible, however, the contents may contain inaccuracies or errors. Tutorials Point (I) Pvt.

Ltd. provides no guarantee regarding the accuracy, timeliness or completeness of our

website or its contents including this tutorial. If you discov er any errors on our website or

in this tutorial, please notify us at contact@tutorialspoint.com
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1. SQL ServerOverview

This chapter introduces SQL Server, discusses its usage, advantages, versions, and
components.

WhatSQLse ISVer

1 It is a software , developed by Microsoft, which is implemented from the
specification of RDBMS

M Iltisalso an ORDBMS.
1 ltis platform dependent
1 Itis both GUI and command based software

1 It supports SQL (SEQUEL) language which is an IBM product, non-procedural,
common database and case insensitive language

UsageSQfeiSver

To create databases

To maintain databases
To analyze the data through SQL Server Analysis Services (SSAS)
To generate reports through SQL Server Reporting Services (SSRS) .

=A =4 =4 4 =

To carry out ETL operations through SQL  Server Integration Services (SSIS)

Ver si oQlSeafv er

Version Year Code Name
6.0 1995 SQL95
6.5 1996 Hydra
7.0 1998 Sphinx
8.0 (2000) 2000 Shiloh
9.0 (2005) 2005 Yukon
10.0 (2008) 2008 Katmai
10.5 (2008 R2) 2010 Kilimanjaro
11.0 (2012) 2012 Denali
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MS SQL Sever

Hekaton (initially), SQL 14

12 (2014) 2014 (current)

SQLeiSvGamponent s

SQL Serverworksinclient  -serverarchitec ture, henceitsupports two types of components
(a) Workstation and (b) Server .

1 Workstation components are installed in every devicel SQL
machine. These are just interfaces to interact with Server components. Ex ample :
SSMS, SSCM, Pro filer, BIDS, SQLEM etc.

1 Server components are installed in centralized server. These are services.

Example : SQL Server, SQL Server Agent, SSIS, SSAS, SSRS, SQL browser, SQL
Server full text search etc.

Inst ang@Leidver

An instanc e is an installation of SQL Server

An i nstance is an exact copy of the same software

If we install 'n' times ~ , then 'n" instances will be created

There aret wo types of instances in SQL Server a) Default b) Named
Only one default instance will be suppo rted in one Server
Multiple named instances will be supported in one Server

Default instance will take the server name as Instance name

Default instance service name is MSSQLSERVER

16 instances will  be support ed in 2000 version

=A =4 =4 -4 4 A4 -4 -4 -4 -4

50 instances will suppo rted in 2005 and later versions

Advant apss$ aottes

To install different versions in one machine

To reduce cost .

To maintain production, development, and test environments separately
To reduce temp orary database problems

To se parate security privileges

=A =4 =4 -4 -4 -4

To maintain standby server
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2. SQL ServerkEditions

SQL Server is available in  various editions. This chapter lists the multiple editions with its
features.

1 Enterprise :Thisisthetop -end editionwith a full feature set.

1 Standard: This has less features than Enterprise, when there is no requirement of
advanced features

1 Workgroup : This is suitable for remote offices of a larger company.
1 Web : This is designed for web applications.

1 Develop er: This is s imilar to Enterprise, but licensed to only one user for
development, testing and demo. It can be easily upgraded to Enterprise without
reinstallation.

1 Express : This is free entry level database. It can utilize only 1 CPU and 1 GB
memory, the maximum size of the database is 10 GB.

1 Compact : This is f ree embedded database for mobile application development.
The maximum size of the database is 4 GB.

1 Datacenter : The major change in new SQL Server 2008 R2 is Datacenter Edition.
The Datacenter e dition has no memory limitation and offers support for more than
25 instances.

1 Business Intelligence: Business Intelligence Edition is a new introduction in SQL
Server 2012. Th is edition includes all  the features in the Standa  rd edition and
support for advanced Bl features such as Power View and PowerPivot, but it lacks
support for advanced availability features like AlwaysOn Availability Groups and
other online operations.

1 Enterprise Evaluation: The SQL Server Evaluation Edition is a great way to get a
fully functional and free instance of SQL Server for learning and developing
solutions. Th is edition has a built -in expiry of 6 months from the time that you
install it.

2005 2008 2008 R2 2012 2014
Enterprise Yes Yes Yes Yes
Standard Yes Yes Yes Yes
Developer Yes Yes Yes Yes
Workgroup Yes Yes No No

3
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Win Compact

Edition - Mobile ves ves ves ves
Enterpr!se Yes Yes Yes Yes
Evaluation

Express Yes Yes Yes Yes
Web Yes Yes Yes
Datacenter No No
Business
) Yes
Intelligence
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3. SQL Serverinstallation

SQL Server supports  two types of installation

i Standalone

M Cluster based

Checks
1 Check RDP access for the server
1 Check OS bit, IP, domain of server
1 Check if your account is in admin group to run setup.exe file
)l

Software location

Requirements
1 Which version, edition, S P and hotfix if any
Service accounts for database engine, agent, SSAS, SSIS, SSRS , ifany .
Named instance name if any
Location for binaries, system, user databases
Authentication mode

Collation setting

=A =/ =4 -4 -4 -4

List of features

Pre -requisites for 2005
1 Setup support files

1 .net framework 2.0

1 SQL Server native client

Pre -requisites for 2008&2008R2

1 Setup support files
1 .netframework 3.5 SP1

1 SQL Server native client

ﬂ Windows installer 4.5/later version

Pre -requisites for 2012&2014

1 Setup support files
1 .net framework 4.0
I SQL Server native client

1 Windows installer 4.5/later version

@' tutorialspoint
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MS SQL Sever

T Windows PowerShell 2.0.

Installation Steps

Step 1 : Download the Evaluation Edition from

http://www.microsoft.com/download/en/details.aspx?id=29066

Once the software is download ed, the following files will be available based on your
download (32 or 64 bit) option

ENU\x86 \ SQLFULL_x86_ENU_Core.box
ENU\x86 \SQLFULL_x86 ENU_Install.exe
ENU\x86 \ SQLFULL_x86_ENU_Lang.box

OR

ENU\x86 \SQLFULL_x64 ENU_Core.box
ENU\x86 \SQLFULL_x64_ ENU_Install.exe
ENU\x86 \ SQLFULL_x64_ENU_Lang.box

Note : X86 (32 bit)  and X64 (64 bit)

Step 2 Double -click the ASQLFULL_x86_ENU_Install.exe
ASQLFULL x64 ENU Install.exeod, it wi || extract t he

thefASQLFULL _x86_ENUO or i ®IQd fedpéctivelix 8 6 ENUO

Step 3 : Clickthe A SQLFULL BExN8UB ASQLFULL_x64_ ENU_foesaral | . exeo
double -click i S E T UaPpdication .

For understanding, h  ere we have used SQLFULL_x64 ENU_Install.exe  software .

Step 4 : Once we click on 'setup’ application , the following  screen will open

@' tutorialspoint
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- SQL Server Installation Center - o -

Planning Hardware and Software Requirements

s 5o View the hardware and software requirements.

Maintenance Security Documentation

Tl View the security documentation,
s Online Release Notes

Advanced View the latest information about the release.
Options How to Get SQL Server Data Tools

%€ 6 €

SOL Server Data Tools provides an integrated environment for database developers to carry out all their database design work for any SQL Server
platform.

System Configuration Checker

=

Launch a tool to check for conditions that prevent a successful SOL Server installation.

Install Upgrade Advisor

T

Upgrade Advisor analyzes any S5QL Server 2008 R2, SQL Server 2008 or SQL Server 2005 components that are installed and identifies issues to fix either
before or after you upgrade to SOL Server 2012,

Online Installation Help

Launch the online installation documentation.

How to Get Started with SOL Server 2012 Failover Clustering
Read instructions on how to get started with SOL Server 2012 failover clustering.

How to Get Started with a PowerPivot for SharePoint Standalone Server Installation

Read instructions on how to install PowerPivot for SharePoint in the fewest possible steps on a new SharePoint 2010 server.

How to Get started with Reporting Services SharePoint Integration on a Standalone Server

¢ 6§66

Read instructions on how to install and configure Reporting Services SharePoint integration in the fewest possible steps on a new SharePoint 2010
server.

Upgrade Documentation
View the document about how to upgrade to SOL Server 2012 from SQL Server 2005, SOL Server 2008 or SOL Server 2008 R2.

Install SQL Server Migration Assistant (SSMA)

Launch the online installation of SOL Server Migratien Assistant (SSMA) to migrate Oracle, Sybase, MyS0L, and Access databases to SOL Server or SQL
Azure, SSMA automates all aspects of migration including migratien assessment analysis, schema and SOL statement conversien, date migratien, and
migration testing.

¢ &

How to apply SOL Server updates

pe

View the document on how to apply the appropriate product updates during a new installation or to an existing installation of SOL Server 2012,

Step 5 : Click Installation whichis  on the left side of the above screen .

= SQL Server Installation Center - 0 -]
Planning Lﬁ New SOL Server stand-alone installation or add features to an existing installation
Installation Launch a wizard to install SQOL Server 2012 in a non-clustered environment or to add features to an existing SQL Server 2012 instance.
Maintenance Lﬁ New SCL Server failover cluster installation
Tools Launch a wizard to install a single-node SQL Server 2012 failover cluster.
Resources v LnI Add node te a SQL Server failover cluster
e 7 Launch a wizard to add a node to an existing SQL Server 2012 failover cluster,
Options Upgrade from SQL Server 2005, SQL Server 2008 or SQL Server 2008 R2

L]

Launch a wizard to upgrade SOL Server 2005, SQL Server 2008 or SQL Server 2008 R2 to SQL Server 2012,

MPLYEASYLEARNINIG
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MS SQL Sever

Step 6 : Click the first option of the right side seen on the above screen . The following
screen will open

i SQL Server 2012 Setup - g

Setup Support Rules

Setup Support Rules identify problems that might occur when you install SQL Server Setup support files. Failures must be
corrected before Setup can continue.

Setup Support Rules Operation completed. Passed: 8. Failed 0. Waming 0. Skipped 0.
Show details >> Re-run
Vi il

oK Cancel

@' tutorialspoint
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MS SQL Sever

Step 7 : Click OK and the foll owing screen pops up.

b} SQL Server 2012 Setup = =

Setup Support Rules

Setup Support Rules identify problems that might occur when you install SOL Server Setup support files. Failures must be
corrected before Setup can continue.

Setup Support Rules Operation completed. Passed: 7. Failed 0. Warning 1. Skipped 0.
Product Key

License Terms Hide details <<

Setup Role View detailed report

Feature Selection

Installation Rules Rule Status

Disk Space Requirements @ Fusion Active Template Library (ATL) Passed

Error Reporting @ Previous releases of 50L Server 2008 Business Intelligence Devel... | Passed

Installation Configuration Rules (2 | No x5 install with SOL Server "Denali" CTPD Passed

Ready to Install (@ | Consistency validation for SOL Server registry keys Passed

lelallatopBonizs @ Computer domain controller Passed

Complete @ Microsoft MET Application Security Passed
(| Edition WOWS4 platform Passed
Iy | Windows Firewall Warning

< Back MNext = | | Cancel | | Help

\ tutorialspoint
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Step 8 : Click Nextto get

MS SQL Sever

the following screen .

L]
Product Key

Setup Support Rules
Installation Type
Product Key

License Terms

Setup Role

Feature Selection
Installation Rules

Disk Space Requirements
Error Reporting
Installation Cenfiguration Rules
Ready to Install
Installation Progress

Complete

SQL Server 2012 Setup = B

Specify the edition of SQL Server 2012 to install.

Validate this instance of SQL Server 2012 by entering the 25-character key from the Microsoft
certificate of authenticity or product packaging. You can also specify a free edition of SQL Server, such
as Evaluation or Express. Evaluation has the largest set of SOL Server features, as documented in SQL
Server Books Online, and is activated with a 180-day expiration. To upgrade from one edition to
ancther, run the Edition Upgrade Wizard,

() Specify a free edition:

Evaluation

(®) Enter the product key:

< Back Next = Cancel Help

tutorialspoint
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MS SQL Sever

Step 9 : Make sure to check the product key selection and click Next .

7]

License Terms

Setup Support Rules
Installation Type
Product Key

License Terms

Setup Role

Feature Selection
Installation Rules

Disk Space Requirements
Error Reporting
Installation Configuration Rules
Ready to Install
Installation Pregress

Complete

SQL Server 2012 Setup - o

To install 3QL Server 2012, you must accept the Microsoft Software License Terms,

MICROSOFT SOFTWARE LICENSE TERMS 2

MICROSOFT SQL SERVER 2012 ENTERPRISE CORE

These license terms are an agreement between Microsoft Corporation (or based on where you

live, one of its affiliates) and you. Please read them. They apply to the software named above,

which includes the media on which you received it, if any. The terms also apply to any Microsoft

s updates,

* supplements,

Internet-based services, and
- aunnnrt earvireg L
a o9

Copy  Print

[[] I accept the license terms.

0 Send feature usage data to Microsoft. Feature usage data includes information about your hardware
configuration and how you use SQL Server and its components,

See the Microsoft SOL Server 2012 Privacy Statement for more information.

< Back Next » Cancel Help
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MPLYEASYLEARNINIG

11




MS SQL Sever

Step 10 : Select the check box to accept the license option and click Next .

kil SQL Server 2012 Setup = = “_

Setup Role

I Click the SQL Server Feature Installation option to individually select which feature components to install, or click a
feature role to install a specific configuration.

Setup Support Rules (®) SOL Server Feature Installation

Installation Type Install SQL Server Database Engine Services, Analysis Services, Reporting Services, Integration Services,
Product Key and other features,

License Terms () SQL Server PowerPivot for SharePoint

Setup Role

Install PowerPivot for SharePoint on a new or existing SharePoint 2010 server to support PowerPivot
Feature Selection data access in the farm. Optionally, add the SQL Server relational database engine to use as the new

Installation Rules farm's database server,

Disk Space Requirements hd
Error Reporting () All Features With Defaults
Installation Canfiguration Rules Install all features using default values for the service accounts,

Ready te Install
Installation Progress

Complete

< Back Mext > Cancel Help

12
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MS SQL Sever

Step 11 : Select SQL Server feature installation option and click Next .

= SQL Server 2012 Setup = =

Feature Selection

Select the Enterprise Edition: Core-based Licensing features to install.

Setup Support Rules Features: Feature description:

Setup Role A || The configuration and operation of each
Feature Selection [] Database Engine Services instance feature of a SOL Server instance is
Installation Rules [ SOL Server Replication isolated from other SOL Server instances.

. . LS inst te side-by-
[ Full-Text and Semantic Extractions for Searc S S DA IS E el e T

Disk Space Requirements side on the same computer.
" a [[] Data Quality Services a

EcoyRepsiing [] Analysis Services

Installation Configuration Rules [] Reporting Services - Native

Ready to Install Shared Features o Prerequisites for selected features:
Installation Progress [ Data Quality Client

[ 50L Server Data Tools

[] Client Tools Connectivity

[] Integration Services

[] Client Tools Backwards Compatibility

[] Client Teels SDK

["] Documentation Components R4

Complete

Select All | | Unselect All
Shared feature directory: CA\Program Files\Microsoft SQL Server\

Shared feature directory (x86): DA\

< Back Mext = Cancel Help

13
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MS SQL Sever

Step 12 : Select Database engine services check box and click Next.

Instance Configuration

Specify the name and instance ID for the instance of SOL Server, Instance |D becomes part of the installation path,

Setup Support Rules () Default instance

Setup Role (® Mamed instance: | TESTINSTANCE

Feature Selection

Installation Rules

Instance Configuration Instance ID: TESTINSTANCE
Disk Space Requirements

Server Configuration Instance root directory: | C\Program Files (x86)\Microsoft SQL Server

Database Engine Configuration
Error Reporting

SQL Server directory: C:\Program Files (x86)\Microsoft SQL Server\MSSQL11. TESTINSTANCE
Installation Configuration Rules

Ready to Install Installed instances:
Installation Progress Instance Name Instance ID Features Edition Yersion
Complete

< Back Next = Cancel Help

% SQL Server 2012 Setup - o
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Step 13

MS SQL Sever

Enter the named instance (here | used TestInstance) and click Next .

=

SQL Server 2012 Setup

Disk Space Requirements

Review the dick space summary for the S0L Server features you selected.

Setup Support Rules
Installation Type

Product Key

License Terms

Setup Role

Feature Selection

Installation Rules

Instance Configuration

Disk Space Requirements
Server Configuration

Database Engine Configuration
Error Reporting

Installation Cenfiguration Rules
Ready to Install

Installation Progress

Complete

Disk Usage Summary:

_—y |

B--@ Drive C: 976 MB required, 82213 ME available

Systemn Drive (C:\): 134 MB required
Shared Install Directory (C\Program Files\Microsoft S0L Server\): 0 MB required
Instance Directery (C\Program Files (x86)\Microsoft SQL Servert): 842 MB required

< Back Mext > Cancel

Help

tutorialspoint
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MS SQL Sever

Step 14 : Click Next on the above screen and the following screen appears.

e SQL Server 2012 Setup = =

Server Configuration

Specify the service accounts and collation configuration,

Setup Support Rules Service Accounts | Collation

Installation Type
Microscft recommends that you use a separate account for each SQL Server service,

Product Key

License Terms Service Account Mame Password Startup Type
Setup Role NT Service\5QLAgentST... Manual v
Feature Selection S0L Server Database Engine NT Service\M5SCLSTES... Automatic ™
Installation Rules SQL Server Browser NT AUTHORITY\LOCAL... Automatic L

Instance Configuration

Disk Space Requirements
Server Configuration
Database Engine Configuration
Error Reporting

Installation Configuration Rules
Ready to Install

Installation Progress

Complete

< Back Next > Cancel Help

16
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MS SQL Sever

Step 15 : S elect service account names and start -up types for the above listed services
and click Collation .

it ] SQL Server 2012 Setup = B

Server Configuration

Specify the service accounts and collation configuration.

Setup Support Rules Service Accounts | Collation

Installation Type
Database Engine:

Product Key
License Terms SOL_Latinl_General_CP1_CI_AS Customize...
Setup Role Latin1-General, case-insensitive, accent-sensitive, kanatype-insensitive, width-

Feature Selection insensitive for Unicode Data, SQL Server Sort Order 52 on Code Page 1252 for non-
Installation Rules Unicode Data
Instance Cenfiguration

Disk Space Requirements
Server Configuration
Database Engine Configuration
Error Reporting

Installation Configuration Rules
Ready to Install

Installation Progress

Complete

< Back Mext = Cancel Help
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Step 16

MS SQL Sever

. Make sure the correct collation selection is checked and click Next.

i}

SQL Server 2012 Setup = =

Database Engine Configuration

Specify Database Engine authentication security mode, administrators and data directories.

Setup Suppert Rules
Installation Type

Product Key

License Terms

Setup Role

Feature Selection

Installation Rules

Instance Configuration

Disk Space Requirements
Server Configuration

Database Engine Configuration
Error Reporting

Installation Configuration Rules
Ready to Install

Installation Progress

Complete

Server Configuration | Data Directories
Specify the authentication mode and administrators for the Database Engine.

Authentication Mede
(®) Windows authentication mode

-Z::Z' Mixed Mode [SOL Server authentication and Windows authentication)
Specify the password for the SOL Server system administrator (sa) account.
Enter password:

Cenfirm password:

Specify SOL Server administrators

SCQL Server administrators
have unrestricted access
to the Database Engine.

Add Current User Add... Remaove

< Back Mext > Cancel Help

18
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MS SQL Sever

Step 17 : Make sure authentication mode selection and administrators are checked and

click Data Directories

Database Engine Configuration

Specify Database Engine authentication security mode, administrators and data directories.

Setup Support Rules Server Configuration | Data Directories

Installation Type

Product Key Data root directony: C\Program Files (x868)\Microsoft SQL Server\,
License Terms System database directory: C:\Program Files (x86)\Microsoft SQL

Setup Role Servert MSSOLT 1. TESTINSTANCE\MSSQL\Data

Feature Selection User database directony: C:\Program Files (x86)\Micresoft SOL Server\MSSOL11.TESTINST

Installation Rules

. . User database log directory: | C:\Program Files (x86)\Microsoft S5QL Server\MS55CQL11.TESTINST
Instance Configuration £
Disk Space Requirements Ternp DB directory: C:\Program Files (x868)\Microsoft SOL Server\MSSCL11.TESTINST
Server Configuration

Database Engine Configuration
Error Reporting Backup directory: C\Program Files (x86)\Microsoft 5QL Server\MSSCQL11.TESTINST
Installation Configuration Rules

Ready to Install

Temp DB log directory: C\Program Files (x86)\Microsoft SOL Server\MS5CL11.TESTINST

Installation Progress

Complete

< Back Mext = Cancel

e o1 SQL Server 2012 Setup = g
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MS SQL Sever

Step 18 : Make sure to select the above directory locations and click Next . The following

screen appears.

o

Error Reporting

Setup Suppert Rules
Installation Type
Product Key

License Terms

Setup Role

Feature Selection
Installation Rules
Instance Cenfiguration
Disk Space Requirements

Server Configuration
Error Reporting
Ready to Install

Installation Progress

Complete

Help Microsoft improve SOL Server features and services.

Database Engine Configuration

Installation Configuration Rules

SQL Server 2012 Setup = B “

Specify the information that you would like to automatically send to Microsoft to improve future releases
of SQL Server. These settings are optional. Microsoft treats this information as confidential. Microsoft
may provide updates through Microsoft Update to modify feature usage data, These updates might be
downloaded and installed on your machine automatically, depending on your Automatic Update
settings.

See the Microsoft SOL Server 2012 Privacy Statement for more information,

Read more about Microsoft Update and Automatic Update.

Send Windows and SQL Server Error Reports to Microsoft or your corporate report server. This setting
only applies to services that run without user interaction.

< Back Next = Cancel Help

Step 19 : Click Next on the above screen.

=

Setup Support Rules
Installation Type
Product Key

License Terms

Setup Role

Feature Selection
Installation Rules
Instance Configuration
Disk Space Requirements

Server Configuration
Error Reporting
Ready to Install

Installation Progress

Complete

Database Engine Configuration

Installation Configuration Rules

SQOL Server 2012 Setup = = ﬁ

Installation Configuration Rules

Setup is running rules to determine if the installatiocn process will be blocked. For more information, click Help.

Cperation completed. Passed: 4. Failed 0. Warning 0. Skipped 0.

Show details > > Re-run

View detailed report

< Back MNext > Cancel Help

20
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Step 20

: Click Next on the above screen to th

e get the following screen.

MS SQL Sever

=

Ready to Install

SQL Server 2012 Setup

Verify the SQL Server 2012 features to be installed.

Setup Support Rules
Setup Role

Ready to install SOL Server 2012:

_—y |

Your SQL Server 2012 installation completed successfully.

Setup Support Rules

Setup Role

Feature Selection

Installation Rules

Instance Configuration

Disk Space Requirements
Server Configuration

Database Engine Cenfiguration
Error Reporting

Installation Configuration Rules

Ready to Install

Information about the Setup operation or possible next steps:

Feature Status
& Database Engine Services Succeeded
@ SOL Browser Succeeded
@ SCOL Writer Succeeded
Details:

= Summary A
Feature Selection - Edition: Enterprise Edition: Core-based Licensing
Installation Rules - Action: Install
Instance Configuration & Pirerequ|5|te.s
i . =~ Already installed:
Belspaceli=quisments i Microsoft MET Frarmework 4.0
Server Configuration Windows PowerShell 2.0
Database Engine Configuration Microsoft .MET Framework 3.5
Error Reporting i Microseft Visual Studio 2010 Shell
) ) . =~ General Configuration
Installation Configuration Rules :
=~ Features
Ready to Install - Database Engine Services
g
Installation Progress Instance configuration
Complete Instance Mame: TESTINSTAMNCE
Instance ID: TESTINSTAMCE
=) Instance IDs
... SOL Database Engine: MS5QL11.TESTINSTANCE
Inctancs Nirartone 4 Drnaram Filar (@81 blicrocaft SO Sanerd hd
< >
Cenfiguraticon file path:
C\Program Files (x86)\Microsoft SOL Server\110\5etup Bootstrap\Logh20150908 054122\ ConfigurationFile.in
< Back Install Cancel Help
Step 21 : Make sure to check the above selection correct ly and click Install .
b 1 SQL Server 2012 Setup = B ﬁ
Complete
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Viewing Product Documentation for SQL Server ~
Installation Pregress
Complete Only the components that you use to view and manage the documentation for SQL Server have
- been installed. By default, the Help Viewer component uses the online library. After installing
SQL Server, you can use the Help Library Manager component to download documentation to
your local computer. For more information, see Use Microsoft Books Online for SQL Server
<http:f/igo.microsoft. com/fwlink/?LinklD=224683> (http://go microsoft comfwlink/?LinklD=
FIARLN <
Summary log file has been saved to the following location:
CM\Program Files (x86)%Microsoft SOL Server\110\Setup Bootstraphlogh20150908 054122
Summary HOME 20150908 054122 .ixt
Close Help
Installation is  successful as shown in the above screen . Click Close to finish
21




4. SQL ServerArchitedure

We have classified the architecture of SQL Server into the following parts for easy
understanding

1 General architecture
Memory architecture

1
9 Data file architecture
1

Log file architecture

Gener al Architecture

Client: Where the request ini  tiated .

Query: SQL query which is high level language

Logical Units: Keywords, expressions and operators, etc.
N/W Packets: Network related code

Protocols:  In SQL Server we have 4 protocols

1 Shared memory (for local connections and tr oubleshooting purpose)
1 Named pipes (for connections which are in LAN connectivity)
1 TCP/IP (for connections which are in WAN connectivity)

1 VIA-Virtual Interface Adapter ( require s special hardware to set up by vendor and
also deprecate d from SQL 2012 version)

Server: Where SQL Services got installed and databases reside

Relational Engine: This is where real execution will be done. It contains Query parser,
Query optimizer and Query executor

Query Parser (Command Parser) and Compiler (Translator): This will check syntax
of the query and it will convert the query to machine language

Query Optimizer: It will prepare the execution plan as output by taking query, statistics
and Algebrizer tree as input

Execution Plan: It is like a road map, which contains the order of all the steps to be
performed as part of the query execution.

Query Executor: This is where the query will be executed step by step with the help of
execution plan and also  the storage engine will be contacted.

Storage Engine: It is responsible for storage and retrieval of data on the storage system
(disk, SAN, etc.,) , data manipulation, locking and managing transactions.

22

@' tutorialspoint

SIMPLYEASYLEARNINIG



MS SQL Sever

SQL OS: This lies between the host mach ine (Windows OS) and SQL Server. All the
activities performed on database engine are taken care of by SQL OS. SQL OS provides
various operating system services, such as memory management deals with buffer pool,

log buffer and deadlock detection using the b locking and locking structure.

Check point Process : Checkpoint is an internal process that writes all dirty pages
(modified pages) from Buffer Cache to Physical disk . Apart from this , it also writes the log
records from log buffer to physical file. Writing of Dirty pages from buffer cache to data

file is also known as Hardening of dirty pages.

It is a dedicated process and runs automatically by SQL Server at specific intervals. SQL

Server runs checkpoint process for each database individually.  Checkpoint helps to reduce
the recovery time for SQL Server in the event of unexpected shutdown or system

crash \ Failure.

Checkpoints in SQL Server

In SQL Server 2012 there are four types of checkpoints
I Automatic : This is the most common checkpoint which runs as a process in the
background to make sure SQL Server Database can be recovered in the time limit
defined by the Recovery Interval T Server Configuration Option.
1 Indirect : Thisis new in SQL Server 2012. This also runs in the background bu tto
meet a user -specified target recovery time for the specific database where the

option has been configured. Once the Target_Recovery_Time for a given database
has been selected , this will override the Recovery Interval specified for the server
and avo id automatic checkpoint on such DB.

1 Manual : This one runs just like any other T -SQL statement, once you issue
checkpoint command it will run to its completion. Manual checkpoint runs for your
current database only. You can also specify the Checkpo int_Duration which is
optional - this duration specifies the time in which you want your checkpoint to
complete.

1 Internal : As a wuser y o u intemal 6daheckpainh tssuedl on specific

operations such as:
0 Shutdown initiates a checkpoint o peration on all databases except when
shutdown is not clean ( shutdown with nowait)

o If the recovery model gets changed from Full \Bulk -logged to Simple.
o Whiletaking backup of the database.
o If your DB is in simple recovery model, checkpoi nt process executes

automatically either when the log becomes 70% full, or based on Server
option -Recovery Interval.

o Alter database command to add or remove a data \log file also initiates a
checkpoint.
0 Checkpoint also takes place when the recover y model of the DB is bulk -

logged and a minimally logged operation is performed.
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o DB Snapshot creation.

Lazy Writer Process . Lazy writer will push dirty pages to disk for an entirely different
reason, because it needs to free up memory in the buffer pool. This happens when SQL
server comes under memory pressure. As far as | am aware , this is controlled by an

internal process and there is no setting for it

SQL server constantly monitors memory usage to assess resource contention (or

avai lability); its job is to make sure that there is a certain amount of free space available

at all times. As part of this process, when it notices any such resource contention, it

triggers Lazy Writer to free up some pages in memory by writing out dirty page s to disk.
It employs Least Recently Used (LRU) algorithm to decide which pages are to be flushed

to the disk.

If Lazy Writer is always active, it could indicate memory bottleneck.

Me moAwychitecture

Following are some of the salient features of memory architecture.

1 One of the primary design goals of all database software is to minimize disk 1/0
because disk reads and writes are among the most resource -intensive operations.

1 Memory in windows can be called with Virtual Address Space , shared by Kerne |
mode (OS mode) and User mode (Application like SQL Server)

1 SQL Server "User address space" is broken into two regions: MemToLeave and
Buffer Pool .

1 Size of MemToLeave (MTL) and Buffer Pool (BPool) is determined by SQL Server
during start up.

1 Buffer management is a key component in achieving I/O highly efficiency. The
buffer management component consists of two mechanisms: the buffer manager
to access and update database pages, and the buffer pool to reduce database file
/0.

1 The buffer pool is furth  er divided into multiple sections. The most important ones

being the buffer cache (also referred to as data cache) and procedure cache. Buffer
cache holds the data pages in memory so that frequently accessed data can be
retrieved from cache. The alternativ e would be reading data pages from the disk.

Reading data pages from cache optimizes performance by minimizing the number
of required 1/O operations which are inherently slower than retrieving data from
the memory.

1 Procedure cache keeps the stored proce dure and query execution plans to
minimize the number of times that query plans have to be generated. You can find
out information about the size and activity within the procedure cache using DBCC
PROCCACHE statement.
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Other portions of buffer pool inclu de:

1 System level data structures T Holds SQL Server instance level data about
databases and locks.

1 Log cache I  Reserved for reading and writing transaction log pages.
1 Connection context I Each connection to the instance has a small area of memory
to record the current state of the connection. This information includes stored

procedure and user -defined function parameters, cursor positions and more.

1 Stack space T Windows allocates stack space for each thread started by SQL
Server.

Dat aAFdkeEt ur e

Data File architecture has the following components:

File Groups

Database files can be grouped together in file groups for allocation and administration
purposes . No file can be a member of more than one file group . Log files are never part of
a file group . L og space is managed separately from data space

There are t wo types of file groups in SQL Server , Primary and User-defined . Primary file
group contains the primary data file and any other files not specifically assig ned to another
file group . All pages for the system tables are allocated in the primary file group . User-
defined file groups are any file groups specified using the file group keyword in create

database or alter database statement

One file group in each database operates as the default file group . When SQL Server
allocates a page to a table or index for which no file group was specified when they were

created, the pages are allocated from default file group . To switch the default file group
from one fi le group to another file group , it should have db_owner fixed db role

By default , primary file group is the default file group . User should have db_owner fixed
database role in order to take backup of files and file groups individually

Files

Databas es have three types of files - Primary data file , Secondary data file , and Log file .
Primary data file is the starting point of the database and points to the other files in the
database .

Every database has one primary data file . We can give any extension for the primary data
file but the recommended extension is .mdf . Secondary data file is a file other than the
primary data file in that database . Some databases may have multiple secondary data
files . Some databases may not have a single secondary data file . Recommended extension
for secondary data file is .ndf .

Log files hold all of the log information used to recover the database . Database must have
at least one log file . We can have multiple log files fo r one database . The recommended
extension for log file is Adf .
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The location of all the files in a database are recorded in both master database and the
primary file f or the database . Most of the time , the database engine uses the file location
from the master database

Files hav e two names - Logical and P hysical . Logical name is used to refer to the file in all
T-SQL statements . Physical nameisthe OS _f ile_name, it must follow the rules of OS . Data
and Log files can be placed on either FAT or NTFS file systems, but cannot be placed on
compressed file systems . There can be up to 32,767 files in one database

Extents

Extents are basic unit  in which space is allocated to tables and indexes . An extent is 8
contiguous pages or 64 KB. SQL Server has two types of extents - Uniform and Mixed .
Uniform extents  are made up of only single object . Mixed extents are shared by up to eight
object s.

Pages

Itis the fundamental unit of data storage in MS SQL Server . The size of the page is8 KB.
The start of each page is 96 byte header used to store system information such as type of

page, amount of free space on the page and object id of the object owning the page . There

are 9types of data pages  in SQL Server .

9 Data - Data rows with all data except text, ntext and image data
1 Index - Index entries

1 Test\Image - Text, image and ntext data

1 GAM - Information about all  ocated extents

1 SGAM - Information about allocated extents at system level

1 Page Free Space (PFS) - Information about free space available on pages

1 Index Allocation Map (IAM) - Information about extents used by a table or
index .

1 Bulk Changed Map (BCM) - Information about extents modified by bulk

operations since the last backup log statement

1 Differential Changed Map (DCM) - Information about extents that have changed
since the last backup database statement

Log Fil @ uArechi t ec

The SQL Server transaction log operates logically as if the transaction log is a string of log
records. Each log record is identified by Log Sequence Number (LSN). Each log record
contains the ID of the transaction that it belongs to.

Log rec ords for data modifications record either the logical operation performed or they

record the before and after images of the modified data. The before image is a copy of the

data before the operation is performed; the after image is a copy of the data after the
operation has been performed.
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The steps to recover an operation depend on the type of log record:

1 Logical operation logged
o Toroll the logical operation forward, the operation is performed again.
o Toroll the logical operation back, the reverse logica | operation is performed.

1 Before and after image logged
o0 To roll the operation forward, the after image is applied.
o To roll the operation back, the before image is applied.

Different types of operations are recorded in the transaction log. These ope rations include:

1 The start and end of each transaction.

1 Every data modification (insert, update, or delete). This includes changes by
system stored procedures or data definition language (DDL) statements to any
table, including system tables.

1 Every exte ntand page allocation or de allocation.

9 Creating or dropping a table or index.

Rollback operations are also logged. Each transaction reserves space on the transaction

log to make sure that enough log space exists to support a rollback that is caused by either
an explicit rollback statement or if an error is encountered. This reserved space is freed
when the transaction is completed.

The section of the log file from the first log record that must be present for a successful

database -wide rollback tothe last -written log record is called the active part of the log, or

the active log. This is the section of the log required to a full recovery of the database. No

part of the active log can ever be truncated. LSN of this first log r  ecord is known as the
minimum recovery LSN (Min LSN).

The SQL Server Database Engine divides each physical log file internally into a number of
virtual log files.  Virtual log files have no fixed size, and there is no fixed humber of virtual
log files for a physical log file.

The Database Engine chooses the size of the virtual log files dynamically while it is creating

or extending log files. The Database Engine tries to maintain a small number of virtual
files. The size or number of virtual log files ¢ annot be configured or set by administrators.
The only time virtual log files affect system performance is if the physical log files are
defined by small size and growth_increment values.

The size value is the initial size for the log file and the growth _increment value is the
amount of space added to the file every time new space is required. If the log files grow
to a large size because of many small increments, they will have many virtual log files.
This can slow down database startup and also log bac kup and restore operations.

We recommend that you assign log files a size value close to the final size required, and

also have a relatively large growth_increment value. SQL Server uses a write  -ahead log
(WAL), which guarantees that no data modification s are written to disk before the
associated log record is written to disk. This maintains the ACID properties for a
transaction.
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