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Lab Introduction

Objectives

The goal of these hands-on lab
materials is to get an
understanding of how to use the
Database Snapshot feature of SQL
Server 2008.

The intent of these exercises is to
provide you with best practices and
implementation details for SQL
Server 2008. As with all software
development projects, your
production environment may differ
from this build and this
environment. Be sure to design,
implement, and test your final
architecture extensively to minimize
downtime and data loss.

For the latest details on SQL
Server 2008, please visit
http://www.microsoft.com/sgl/2008/.

Prerequisites

Lab Scenarios

After completing these self-paced labs, you willdie to:

Understand how to create a database snapshot

Understand how to investigate file sizes and spiese
configuration (using both T-SQL queries and Windows
Explorer)

Understand the benefits and challenges with crgatinltiple
snapshots

Understand how a database snapshot is created when
transactions are in flight as well as when theyot

Understand how to use database snapshots forgestah
reverting databases

Understand the requirements to drop database spigpesid
drop databases that have database snapshots

Understand how to create a database snapshot anoa m
database

Experience with High Availability Technologies oQ& Server
2000 or SQL Server 2005

Experience with SQL Server Administration

Experience with the SQL Server 2005 Tools or SQiv&e
2008 Tools is very helpful but not required

Familiarity with the Transact-SQL language is veegjpful but
not required

Desire to sink your teeth into SQL Server 2008!

Using Database Snapshots

This series of exercises is meant to give you eotingh
understanding of database snapshots — everyttongtfreir
creation and use, to what’s going on under the rsove
Time for Completion: 75-90 minutes
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Virtual PC Configuration and Setup

This Virtual PC environment contains five already installed instances of SQL Server running
on Windows 2003 Server SP2. The VPC machine name is SQLHAVPC.

The instances, versions and environments are described in the following table:

SQL Server Service | SQL Server Version
Name Edition

MSSQL$SQLDEVO1 SQL Server 2008 build 10.00.1075.23 (November 2007 CTP)
Developer Edition

MSSQL$SQLDEVO02 SQL Server 2008 build 10.00.1075.23 (November 2007 CTP)
Developer Edition

MSSQL$SQLEXPRESS | SQL Server 2005 build 9.00.3054.00 (SP2)
Express Edition with Advanced Services

MSSQL$SQLDEVO03 SQL Server 2008 build 10.00.1075.23 (November 2007 CTP)
Developer Edition

The SQL Express Edition is not the SQL Server 2008 November 2007 CTP version as the
upgrade tool in that CTP did not fully support SQL Server Express instances.

The accounts and passwords used in the following exercises are shown in the following
table:

Account Name Account Password | Account Usage

Administrator Pass@wordl Login account for VPC

SQLService SQL!Service@05 Startup account for all SQL Server services
sa SQL!Service@05 SQL Server System Administrator

Using Virtual Machines

Using Virtual Machines allows you to isolate and control an environment independently from
your host operating system. Your host operating system can run any operating system that
supports Virtual PC or Virtual Server. Then, within your Virtual Machine, you can run any
“base” operating system desired. In the case of this self-paced lab series, the base
operating system is Windows Server 2003 Enterprise Edition with Service Pack 2. A virtual
machine has multiple components: a virtual hard drive (*.vhd) and a virtual machine
configuration file (*.vmc). With Virtual PC or Virtual Server, you can open the vmc file in
order to configure your virtual machine. The initial configuration of this vmc is that it
expects 1GB of memory allocated to the virtual machine; this is memory in addition to what
your host operating system needs. If you do not have more then 1.5GB of physical memory,
reconfigure the virtual machine to use 640MB of memory instead.

SQL Server 2008
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Once setup for your environment, start (or turn on) your virtual machine. Once started, you
will see a login dialog. In order to access the login dialog within your virtual machine, there
are special keystrokes required. The details for the login are provided in the following table:

Tasks Detailed Steps

Login to your VPC image.

To access the login diadaghe VPC, use Right-Alt + Del and then logiram
Administrator with a password d®Pass@wordl

Within Virtual PC or Virtual Server, most commands focus on using the Right-alt key. The
Right-alt is the alt key immediately to the right of the spacebar.

Command Description

Keystroke Combination

Login

Right-alt + delete

Full Screen/Return to Host (in VPC) Right-alt + enter

Customize the page file

The page file size has been reduced to O bytes in order to minimize the cost of expanding
the .vhd (when you ran setup to install this VPC image). If you do not have 1.5-2GB of
physical memory on your machine, you will need a page file. You have two options:

Set the Page File to System Managed Size (recommended)

Increase the size of the “custom” configuration

If desired, use the steps below to configure your Page File to a System Managed Size.

Tasks Detailed Steps
Cugtomize your Page File| 1.
settings.

2.

3.

4,

5.

6.

7.

8.

Start theControl Panel, System applet.
From the Windows task bar, select 8tart | Control Panel | System menu item.

In the System Properties dialog, select the Advariab.

In thePerformance section, click th&ettings button.

In the Performance Options dialog, select the AdednTab.
In theVirtual Memory section, click th&€hange button.

Select theSystem managed size radio button in the Virtual Memory dialog. This
radio button is in th@aging file size for select drive section.
NOTE: Drive C: will be selected as it is the only drive available to our VPC.

SelectSet.
Click OK andcontinue to click OK as you exit the Control Parigstem dialogs.
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Tips on how to successfully complete the lab exercises

IMPORTANT

For best results, read the Tasks column and iteceged notes first. Then proceed to follow th
detailed steps for step by step instructions ont\whwaerify, review, execute, etc. Please chec
off steps as you complete them and execute stepg iorder in which they are listed. As a be
practice, read the entire step, think about whigtiteant to accomplish and then execute it.
There are numerous steps that you do NOT immedgiatacute and instead may have you
review and/or alter what you might expect your nalrbehavior to be in order to show you a
new feature or two. There are lots of notes altvegntay, all of which give you insight into
special features, cool tips and often best pragtits not a speed contest to finish first. Take
slow, review the steps and you’ll get a lot moré afuyour workshop experience.

Finally, as the complexity of the exercise incresasee need to follow steps in a certain order
also increases. Some exercises may fail if stepmassed and worse yet, other exercises mig
require you to start over if/when steps are missed.

Consider using a pen/pencil to mark off steps as you complete them. Additionally, consider
taking a step back from each step to think about what you’re trying to accomplish. This
will help to minimize errors and increase learning as you may be able to predict certain

e
K
5t

ht

steps and/or think of additional things to test and learn!
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Lab Exercises

Scenario

Database snapshots are a feature of SQL ServerBE@8orise Edition. In this scenario, you will exjnent with
database snapshots to see how they can be usegdoting and for recovery from unwanted datab&ssges.
You will also discover the considerations arounehting and dropping database snapshots as weims@me
insight into how database snapshots work.

A database snhapshot is a point-in-time, read-oopby ©f a database (called the ‘source’ databatsis)always
transactionally-consistent with respect to the seutatabase. We will explore what this means fdlight
transactions and database snapshot size in sothe faflowing exercises.

A source database can have multiple database sstapshch of which represents the database as iatitae time
the database snapshot was created. There areiglopeoblems with creating multiple database snafstas we
will learn later.

As the exercise progress, we will explore datalsaspshots in more detail. For an in depth referencgatabase
shapshots, see the SQL Server 2008 Books Onlii@sec

e Database Engine | Development
e Designing and Implementing Structured Storage
e Databases (Database Engine)
e Database Snapshots

For Exercises 1-3, the instance used is (local)l3EN01. This instance is already started when th€ V¥running
so no further setup is required. For Exercise reelinstances will be used:

e Partner instance (Principal or Mirror) = (local)\SQEV01
e Partner instance (Principal or Mirror) = (local)\SQEV02
e Witness instance = (local)\SQLDEV03

When Exercise 4 begins, a batch file will be usestart the required instances/resources for Dagbtrroring.

SQL Server 2008
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Exercise 1: Partition the SalesDB Database

The various exercises in this Hands-on Lab will asiatabase snapshot of 8aesDB database. We can more
clearly see the effects of various database ope&stin a database snapshot when the files invalreetiave known
data values and/or ranges of specific data. Toifspaty place ranges of data values on specifiesfi we will
partition the mairbales table into four partitions. Partitioning will betsip through scripts and defined before
creating our first database snapshot.

As with database snapshots, table and index auititj is a feature in SQL Server 2008 Enterpriséidid It
allows a table or index to be horizontally dividatb units that can be spread across one of miegrdiups in a
database. This can lead to manageability and stiglajains for large table and indexes. For mar®imation, see
the SQL Server 2008 Books Online section:

e Database Engine | Development
e Designing and Implementing Structured Storage
e Partitioned Tables and Indexes

Additionally, your Always On HOLs DVD includes ablan Table Partitioning (DVD:\LabManuals\Table and
Index Partitioning.doc). If desired, work throudite tPartitioning Lab after completing this lab.

In this setup exercise, we will execute a script tioes the following:
1. Create four new filegroups with a single dataifieach
2. Create a partitioning function with four partitions

3. Create a partitioning scheme using the definedtjeaning function, with each partition residing one of
the new filegroups

4. Rebuild the clustered index on t8eles table, using the defined partitioning scheme ta gpnto four
partitions

NOTE: These specific scripts are adapted from éseschat show additional features of SQL Serv@82M@nline
Operations, Partial Database Availability and Oalifiecemeal Restore. Your Always On HOLs DVD ineluid
lab on these features titled: Online Operations PDVYabManuals\Online Operations.doc). If desiredykthrough
the Online Operations lab after completing thisdal ideally after also completing the Partitioniragp.

In this lab, we will begin by using a pre-definealesDB database in the SQLDEVO01 instance.

Tasks Detailed Steps

Repartition theSales | 1. If open, closeSQL Server Management Studio.
table in theSalesDB

database. 2. StartMy Computer

From the Windows task bar, sel&tart | My Computer

OR

PressWindowsKey+E

TheWindowsKey does not exist on every keyboard but when it dibessides between
the Ctrl and the Alt keys, sometimes next to a &n Khe icon on the key is usually th

Windows logo L

3. Navigate to the following directory:

SQL Server 2008
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Tasks

Detailed Steps

C:\AlwaysOn Labs\Database Snapshots Lab
4. Double-clickDatabaseSnapshots.ssmssin.

5. By opening a solution fileSQL ServerManagemenstudio Solution), you can have a
group of scripts all centralized for ease of usg management. Once withBQL
Server Management Studio, navigate to th&olution Explorer window. If this
window does not appear, you can add this windowk lr@to SQL Server Management
Studio by using theView, Solution Explorer menu item. Ir8QL Server
Management Studio (SSMS), if necessary ope@bject Explorer window and pin it.

6. In Solution Explorer, from the list of projects within the SolutiéBatabase
Snapshots Lab’, find theScripts project. In theQueries folder in this project double-
click PartitionSalesTable.sql.

7. Execute this script. It will partition theSales table into four partitions as described
above. It may take a minute or two to complete.

Notice several things about the partitioning sectibthis script:

-- Create a partition function for four partitions.
CREATE PARTITION FUNCTION Sales4Partitions_PFN(CINT)
AS RANGE RIGHT FOR VALUES

(2000000,

4000000,

6000000) ;
GO

-- Create a partition scheme using the partition function.

CREATE PARTITION SCHEME [Sales4Partitions_PS]

AS PARTITION [Sales4Partitions_PFN] TO
(SalesDBSalesDataPartitionl,
SalesDBSalesDataPartition2,
SalesDBSalesDataPartition3,
SalesDBSalesDataPartition4);

GO

e The partition function is defined as being “RANGEZRIT”. This means that if the
column value is equal to one of the specified baumpdalues, it falls into the rightt
hand partition.

e There are only three boundary values (2000000, @@®06000000) specified in
the partition function definition but four partitis are created. The partitions may
the following value ranges:

e Value < 2000000

e Value >= 2000000 and Value < 4000000
e Value >= 4000000 and Value < 6000000
e Value >= 6000000

SQL Server 2008
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Tasks Detailed Steps

1. You are now ready to carry on to the next exercise.

Exercise 2: Create and Examine a Database Snapshot
Scenario

Database snapshots use NTFS sparse-file techn@adlpw the file to be logically any size at dlt physically
very small. The database snapshot does not matgeyaot the entire source database, but insteaddseapages are
only copied to the source database when they @egell in the source database. This means thabifadase
snapshot is created on a database that has be@hetelsnquiescent since the database snapshotreated, the
database snapshot will be empty. This is a fund#ahpoint of how database snapshots work and will b
demonstrated in this exercise.

Pages may also be pulled into the database snaghstiog its creation. If there are in-flight tranans in the
source database when the database snapshot ed¢rbety must be rolled-back in the database soagstthat it is
transactionally consistent. We will explore thisean a later exercise.

SQL Server keeps track of which database paggsrasent in the database snapshot using some ihbgmaps. If
a query is made against the database snapshotS8@er can tell whether it can use the pages idata&base
snapshot to satisfy the query or whether it need@dso read some pages from the source database.

When creating a database snapshot, there mustb#yeane file in the database snapshot for eatdnfida in the
source database. This is because the mechanisatkowhich pages exist in the snapshot is per-ihe, so
multiple source database files cannot map to felatabase snapshot files.

For a more in-depth and illustrated explanatiohaf database snapshots work, see the SQL Serv8rEiiiks
Online section:

e Database Engine | Development
e Designing and Implementing Structured Storage
« Databases (Database Engine)
e Database Snapshots
e How Database Snapshots Work

In this exercise you will examine the souBzdesDB database and create a database shapshot witiinieensimber
of files. You will then use several methods to exelthe logical and physical file sizes.

Tasks Detailed Steps

SQL Server 2008
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Tasks Detailed Steps

Examine the 1. In Solution Explorer, from the list of projects within the Solutiébatabase

SalesDB database Snapshots Lab’, find theScripts project. In theQueries folder in this project double-
file structure. click CreateDatabaseSnapshot.sql.

2. Notice that the script is divided into sections memed Step 1, Step 2, etc. You will be
using this script for the remainder of this Exegecié/hen the instructions say, for
example, to execute the statements in Step 1 teahsnyou should only execute thos
T-SQL statements between the “** Step 1 Begin *ftd** Step 1 End **” markers.

11°

3. Execute the statements iBtep 1 of the script to get a list of the files comprigithe
SalesDB database.

4. Notice that the database has five data files -d#ta file in the PRIMARY filegroup
plus the four additional files in the new filegrauwe created ixercise 1. This means
that our database snapshot needs to have 5 da fil

5. Also note the size of the files — approximately R@for the first data file and 100MB
for each of the secondary data files.

Create the database The statement iStep 2 of the script is:
shapshot.

-- Create the database snapshot.
CREATE DATABASE [SalesDB_Snapshot] ON
(NAME = N"SalesDBData",
FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\DATA\
SalesDBData.mdf _SS*),
(NAME = N"SalesDBSalesDataPartitionl”,
FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\Data\
SalesDBSalesDataPartitionl.ndf _SS*),
(NAME = N"SalesDBSalesDataPartition2”,
FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\Data\
SalesDBSalesDataPartition2.ndf _SS*),
(NAME = N"SalesDBSalesDataPartition3-,
FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\Data\
SalesDBSalesDataPartition3.ndf_SS"),
(NAME = N"SalesDBSalesDataPartition4”,
FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\Data\
SalesDBSalesDataPartition4.ndf _SS"),
AS SNAPSHOT OF SalesDB;

GO

Notice that a database snapshot is created wilRBATE DATABASE statement but with
the addition of the AS SNAPSHOT OF <dbname> optibis. good practice to name the

database snapshot to indicate that is a snapstigbende both a reference to the source
database name plus something that gives the ddtenaa that the snapshot was created. |In

SQL Server 2008
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Tasks

Detailed Steps

this case the date and time have been left offusecthe time cannot be predicted;
additionally, future exercises will rely on the name use here.

Note that the logical name of each file in the dat®e snapshot must match that in the
source database so that SQL Server knows whicinfilee database snapshot to use for
pages from each file in the source database. (Checkutput fronStep 1 against the
CREATE DATABASE statement above to make sure thiso). The physical names cann
match (these are newly created files for the srapsimd when specified should include
something that indicates they are part of a databaapshot (for example _SS or _Snap)

1. Execute the statementsStep 2 of the script to create the database snapshot.

2. Notice that the query returns immediately becaheestare no in-flight transactions to
rollback as part of creating the database snapbhother words, because there are n
in-flight transactions, it is very easy to grabuarent (and transactionally consistent)
image of the database.

Examine the sizes o
the files in the
database snapshot
using T-SQL

f There are various ways to examine the logical dnaipal size of the database snapshot
files. In this step we will use a join of the sys.do_virtual_file_stats DMV (Dynamic
Management View) and the sys.master_files cataley to produce a readable descriptio
of the files.

1. In Solution Explorer, from the list of projects within the Solutiébatabase
Snapshots Lab’, find theScripts project. In theQueries folder in this project double-
click DatabaseSnapshotFileSizes.sql.

2. [Execute the script.

Notice that although the logical size of the fileshe database snapshot (those with “Sp3
File” = “Yes") matches those of the source datalfttszse with “Sparse File” = “No”), the
physical size of the database snapshot files dye6dnto 192KB each while the physical
files of the source database and the logical slatémbase snapshot are the same.

rse

Examine the sizes o
the files in the
database snapshot
usingWindows
Explorer

f 1. StartMy Computer

From the Windows task bar, sel&tart | My Computer

OR

PressVindowsKey+E

TheWindowsKey does not exist on every keyboard but when it dibessides between
the Ctrl and the Alt keys, sometimes next to a &n Khe icon on the key is usually th

Windows logo L

2. Navigate to the following directory:

C:\Program Files\Microsoft SQL Server\MSSQL.1\MSSQL\Data
3. Right-click SalesDBSalesDataPartitionl.ndf_SS and selecProperties.

4. In theProperties window that appears, notice that Siee is 100MB and th&ize on
disk is 64KB.

5. Do the same for thBalesDBSalesDataPartitionl.ndf and notice that the

SQL Server 2008
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Tasks

Detailed Steps

Size andSize on disk are both 100MB.

1. You are now ready to carry on to the next exercise.

SQL Server 2008
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Exercise 3: Working with Multiple Snapshots

Scenario

In the previous exercise you created a databagssisoaon a quiescent database. In this exercisevitbu

< Examine the effects on database snapshots of sdatabase changes
 Examine the effect of creating a database snapshatdatabase with in-flight transactions
e Use the revert-to-snapshot feature to effectivelipack transactions that are already committed

Tasks

Detailed Steps

Make changes to the 1.

Sales table in the
source database and
see the effect on the
database snapshot.

As we've just shown, the database snapshot alwagpska static copy of the source

database so can always be used for point-in-tipertieg. If the update workload on the
source database is low then using database snapstaot extremely space efficient way g
keeping multiple point-in-time copies of the datsda

In Solution Explorer, from the list of projects within the SolutiéBata Recovery
Lab’, find theScripts project. In theQueries folder in this project double-click
MutipleDatabaseSnapshots.sql and
CreateSecondDatabaseSnapshot.sql.

Execute the statementsStep 1 of theMutipleDatabaseSnapshots.sql script
to alter 10000 sales records and then comparestiweds between the source and
shapshot database.

Notice that all the updated rows in the sourcelzieda have the new value of 42, whil
the matching rows in the snapshot database hav@dhalues. The pages containing
the old values were copied to the snapshot datgbsiskefore they were updated.

Execute theDatabaseSnapshotFileSizes.sql script. Notice that the
SalesDBDataSalesPartition3.ndf_SS physical file size has increased fron
64KB to 448KB. This is because database pagesteam copied to the snapshot
database files before being written to disk ingdberce database.

D

=2

Make more changes
to theSales table
inside a transaction
and examine the
effect on the
database snapshot ¢
rolling back an
update transactions

1.

Execute the statementsStep 2 of theMutipleDatabaseSnapshots.sql script
to alter another 10000 records, but this time imacommitted explicit transaction.

Notice again that all the updated rows in the spudia@tabase have the new value 56,
while the matching rows in the snapshot databage thee old values.

Execute theDatabaseSnapshotFileSizes.sql script. Notice that the
SalesDBDataSalesPartition3.ndf_SS physical file size has increased fron
448KB to 704KB. Again, this reflects database pawgiag copied to the snapshot
database files before being written to disk ingbarce database.

Execute the statementsStep 3 of theMutipleDatabaseSnapshots.sql script
to rollback the uncommitted transaction.

Notice how the first 10000 updated records thaeveEme using an implicit transactio
remain updated in the source database, but theD1@@0rds we updated 8tep 2

=

above now have their original values in the sodlatabase. Also notice that they still

SQL Server 2008
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Tasks

Detailed Steps

exist in their original values in the database shap

6. Execute theDatabaseSnapshotFileSizes.sql script. Notice that the
SalesDBDataSalesPartition3.ndf_SS physical file size has remained at
704KB. This illustrates a very important point —emha page is copied to the databas
shapshot, it remains there for the life of the dase snapshot and permanently
increases the size of the relevant snapshot file.

Create a second
database snapshot
while an in-flight
transaction exists.

1. Execute the statementsStep 4 of theMutipleDatabaseSnapshots.sql script
to alter a third set of 10000 records, again imacommitted explicit transaction.

2. Execute theCreateSecondDatabaseSnapshot.sql script to create another
database snapsh&8glesDB_Snapshot2, while the transaction is in-flight.

3. Execute theDatabaseSnapshotFileSizes.sqgl script. Notice that the
SalesDBDataSalesPartition3.ndf_SS physical file size has increased fron
704KB t01024KB, as expected, and that the phydileasize of the new
SalesDBDataSalesPartition3.ndf_SS2 file in the second database snaps
is immediately 512KB instead of 64KB. This showatthome pages have been copie
to the second database snapshot during its creation

As explained at the beginning Bkercise 2, pages may also be pulled into a database
shapshot during its creation. If there are in-fliftAnsactions in the source database whe
the database snapshot is created, they must lee-tmdick in the database snapshot so tha
is transactionally consistent as of the point inetiat which it was created. Rolling back ar
update transaction means that the pages affectdweliyansaction have to be updated ag
to undo the effects of the transaction, and heagep need to be copied to the database
shapshot.

4. Execute the statement$tep 5 of theMutipleDatabaseSnapshots.sqgl script
to rollback the uncommitted transaction.

5. Execute theDatabaseSnapshotFileSizes.sql script. Notice that the
SalesDBDataSalesPartition3.ndf_SS and
SalesDBDataSalesPartition3.ndf_SS physical file sizes have remained
at1024KB and 512KB respectively. This again shdves bnce a page is copied to a
database snapshot, it is there for the life ofddwabase snapshot.

Care must be taken when using database snapslraissieeall updates to a database are
reflected in a database snapshot, even ones thatibsequently rolled back. For instance
a 500GB clustered index is rebuilt in a databaathhs a database snapshot, and then
cancelled half-way through, the database snapstwopiobably grown by around 250GB.
Pages cannot be expunged from a database snapslex & other data in the database
snapshot is important, you're stuck with that wds280GB of space until the database
shapshot is no longer needed.

hot
d

h
it it

aln

i

Examine the effects
of an update to the
source database
when multiple
database snapshots

1. Execute the statementsStep 6 of theMutipleDatabaseSnapshots.sql script
to alter a fourth set of 10000 records.

2. Execute theDatabaseSnapshotFileSizes.sql script. Notice that both files in

the database snapshots have grown by 256KB, toKE280d 768KB respectively. Th

D
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Tasks

Detailed Steps

exist.

pages that were updated have been copi@1d1 database snapshots.

This illustrates the most important point aboutihgumultiple database snapshots — any
updates that happen to the source database cagesetpabe pushed to ALL database
shapshots that exist. Using the example from akiheecancelled clustered index rebuild
would cause ALL database snapshots to grow irketbly by 250GB. Worse still, one of
the database snapshots could run out of spaceeorothme where it is located. If this
happens, updates to the database snapshot withfellALL database snapshots will be
marked as suspect with no further pages being ddpiéghem.

Use a database

shapshot to revert
the source database
to its original state.

Apart from point-in-time reporting, the other majme of database snapshots is to revert
database changes. The changes may be from deditesting or could be from accidental
data deletion. Now we will use one of the snapstwtsvert all the changes made thus fa
in this example.

1. Execute the statementsStep 7 of theMutipleDatabaseSnapshots.sql script
to revert the source database back to its origitadié using the first database snapshg

2. Notice that the statements fail with an error véithariety of possible causes. In our
case we know that we have a second snapshot ttetiséng the problem.

Msg 3137, Level 16, State 4, Line 2

Database cannot be reverted. Either the primary or the snapshot names are
improperly specified, all other snapshots have not been dropped, or there are
missing files.

Msg 3013, Level 16, State 1, Line 2

RESTORE DATABASE is terminating abnormally.

3. Execute the statementsStep 8 of theMutipleDatabaseSnapshots.sql script
to drop the second snapshot and attempt to rever”durce database again. This tie i
succeeds.

4. Execute the statementsSiep 9 of theMutipleDatabaseSnapshots.sql script
to examine all the records we changed in the sadmtabase in the previous steps.
Notice that they have all reverted to their origivalues from the database snapshot.

—

1. You are now ready to carry on to the next exercise.
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Exercise 4: Creating a Database Snapshot on a Mirror
Database

In SQL Server 2008, Database Mirroring allows yogieate a secondary (mirror) copy of a database fo

1. automatic detection and failover with no data osthe event of a disaster (synchronous mirroririti &
withess)

2. manual failover with no data loss in the event dfsaster (synchronous mirroring without a witness)
3. manual failover with the possibility of some datad in the event of a disaster (asynchronous rmgpr

Each of these configurations has different pros@m but one thing remains the same — the miatatse is
NOT available to users at all. As a result, a commuoestion asked is “how can we use the mirronfore than just
disaster recovery?” The answer to this is “crealatabase snapshot(s) on the mirror database!”

In this exercise, the following tasks will be acqaished:

1. Create a mirrored database using scripts creatie iDatabase Mirroring lab. Your Always On HOLs
DVD includes a lab on Database Mirroring (DVD:\LabMials\Database Mirroring.doc). If desired, work
through the Database Mirroring lab after completimg lab.

2. Attempt to access the mirrored database and seeh®omirror is inaccessible.
Create a database snapshot on the mirrored databdsecess it for reporting and read-only access.
4. Failover the principal to the mirror and see theawt it has on the database snapshot.

w

Tasks Detailed Steps
Start only the 1. StartMy Computer
required instances From the Windows task bar, sel&tart | My Computer
for this exercise. OR
PressWindowsKey+E

TheWindowsKey does not exist on every keyboard. Often, wheoésit resides
between the Ctrl and the Alt keys or sometimes teatFn key. The icon on the key is

usually the Windows Iog-f’

2. Navigate to the following directory:

C:\AlwaysOn Labs\
3. Double-clickStartSQL4Mirroring.cmd.

4. After the command file has run you are ready taeed to setup for database mirroring.

Setup for database 1. If open, closé&SQL Server Management Studio.
mirroring by using
the scripts and
content created fo
the “Database
Mirroring in
Action” exercises
in the Database

2. StartMy Computer
From the Windows task bar, sel&tart | My Computer
OR
PressWindowsKey+E
TheWindowsKey does not exist on every keyboard but when it dibessides between
the Ctrl and the Alt keys, sometimes next to a &n Khe icon on the key is usually the

Windows logo L
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Mirroring Lab.

3. Navigate to the following directory:

b

5. By opening a solution fileSQL ServerManagemens$tudio Solution), you can have a

6. From the list of projects within the Soluti@atabase Mirroring Lab, find theDB

7. Set thequery window to execute in SQLCMD mode by using €eaery drop-down

8. Review, and thei&xecute this ENTIRE script. Do NOT execute it partially the

9. Execute the script by pressings or clicking theExecute button on the toolbar.

C:\AlwaysOn Labs\Database Mirroring Lab
Double-clickDatabase Mirroring Lab.ssmssin.

group of scripts all centralized for ease of usaé management. Once with@QL Server
Management Studio, navigate to thgolution Explorer window. If this window does not
appear, you can add this window back into SQL Sdvanagement Studio by using the
View, Solution Explorer menu item.

Mirroring in Action project. Double-clickl i cketSalesDBMSetup.sql.

menu and then selectitLCMD Mode.

IMPORTANT NOTHs script will NOT execute unless the SQLCMD Mode is used.

variables and parameters defined by this script ineislefined only once at the beginning
of the script — in order for the script to succeed.

Executing the script will cause a new pane to teneg in thequery window. In this new
pane clickMessages tab to review the output from the script. Forteacnnection you
will see:

Connecting to (local)\SQLDEVO1..
Disconnecting connection from (local)\SQLDEVO1l..

10. Once completed, clicResults tab to view the output, verify that you see sonmggtike
the following (but possibly with different serveames):

| sultsl o Messagesl

atabase Name | mimoring_role_desc: | mioring_partner_name | minoring_state_desc | minoring_witness_name | minoning_witness._state_desc | miroring_safety level_desc
1 | TicketSalesDB | PRINCIPAL TCR//SOLHAVPCE092  SYNCHRONIZING  TCP.//SOLHAVPC:S090  CONMECTED FULL

11. OpenVerifyDatabaseMirroringState.sql script from theAdditional Scripts
Project. Set thguery window to execute in SQLCMD mode by using @eery drop-
down menu and then selecti8LCMD Mode.

NOTEYou can make SQLCMD the default mode when opening new queries by changing a SQL
Server Management Studio option. Use the Toolsdrop-down menu and then select Options.. to
launch the Options dialog. Single-click on Query Executioand then set the checkbox “By default,
open new queries in SQLCMD mode”.

12. Modify theVerifyDatabaseMirroringState.sql script so that the
VerifyDatabase name is set to TicketSalesDB. Thifoine by changing line 27 to the
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Detailed Steps

13.

following:

:SETVAR VerifyDatabase TicketSalesDB

To display line numbers, on the menu bar cligkls then selecDptions. In the
Options dialog in the leftmost pane expamext Editor and selecfll Languages, to
the right clickLine numbers checkbox and then clidRK.

Execute the entire script. Make note of the mirroring_statesc — which should now be
synchronigd rather than synchroriizg.

] Results | 3 Messagesl

[atabaze Mame | mirroring_guid | mirroring_state Lmﬂeﬂng:e&ale__degc | mirroring_parther_name
1 TicketSalesDB B3 74B94-2604-4FB3-A431-RBBOETRAGDAC | 4 SYNCHRONIZED TCP://SOLHANPC 5092

14.

15.

Your TicketSalesDB is now setup and in tHigh Availability configuration of Database
Mirroring. However, it is not in the High Availaltiy configuration until the databases a
fully synchronizd.

CloseSQL Server Management Studio.

D

re

Attempt to access
the mirrored
database and see
how the mirror is
inaccessible

StartMy Computer

From the Windows task bar, sel&tart | My Computer

OR

PressVindowsKey+E

TheWindowsKey does not exist on every keyboard but when it dibessides between
the Ctrl and the Alt keys, sometimes next to a &n Khe icon on the key is usually the

Windows logo L3

Navigate to the following directory:

C:\AlwaysOn Labs\Database Snapshots Lab
Double-clickDatabaseSnapshots.ssmssin.

In Solution Explorer, from the list of projects within the Solutiobatabase Snapshots
Lab’, find theSnapshots with DB project. In theQueries folder in this project double-
click AccessingMirroredDatabases.sql.

In this script, you will use SQLCMD mode (be suveehable it — if not already enabled)
to create connections to both the SQLDEVO01 and SEN@? instances — each will try tg
query a table within the TicketSalesDB database:

:CONNECT (local)\SQLDEVO1
go

USE TicketSalesDB

go

SELECT count(*) FROM TicketSalesQ4
go
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CONNECT (local)\SQLDEVO02
go

USE TicketSalesDB
go
SELECT count(*) FROM TicketSalesQ4

go

6. The second connection to SQLDEV02 instance faith thie following error:
Msg 954, Level 14, State 1, Line 2

The database "TicketSalesDB"™ cannot be opened. It is acting as
a mirror database.

There is no magic here; a database mirror cannatbessed through any specific or specig
commands. The only access to a mirror is from #talthse mirroring process (to keep the
mirror up to date) and from database snapshots.

Create a database
shapshot on the
mirrored database
and access it for
reporting and
read-only access

1. In Solution Explorer, from the list of projects within the Solutiébatabase Snapshots
Lab’, find theSnapshots with DB project. In theQueries folder in this project double-
click CreateDatabaseSnapshotOnMirror.sql.

2. This script is based on the same steps useatdncise 1; however, because a database
mirror cannot be accessed directly you will use 8@V01 to inspect the number and
names of the database files and then you will conieeSQLDEVO02 to create the
database snapshot.

3. Execute the statements i8tep 1 of the script to get a list of the files comprigithe
SalesDB database.

4. Notice that the database has five data files -déta file in the PRIMARY filegroup plus
four additional files that hold one quarter's wodfhdata. This means that our database
snapshot needs to have 5 data files.

5. Also note the size of the files — approximately Efadr the first data file and between 3
and 76MB for each of the secondary data files.

The database snapshot is createstép 2 of the script with the following command:

-- Create the database snapshot.
CREATE DATABASE [TicketSalesDB_Snapshot] ON
(NAME = N"TicketSalesDBData“",
FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\DATA\
TicketSalesDBData.mdf _SS*),
(NAME = N"TicketSalesFG2005Q1",
FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\Data\
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TicketSalesFG2005Q1.ndf _SS*),

(NAME = N" TicketSalesFG2005Q2",

FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\Data\
TicketSalesFG2005Q2.ndf_SS*),

(NAME = N" TicketSalesFG2005Q3",

FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\Data\
TicketSalesFG2005Q3.ndf_SS*),

(NAME = N* TicketSalesFG2005Q4",

FILENAME = N"C:\Program Files\
Microsoft SQL Server\MSSQL.1\MSSQL\Data\
TicketSalesFG2005Q4.ndf_SS*),

AS SNAPSHOT OF TlcketSalesDB;

GO

Execute the statementsStep 2 of the script to create the database snapshot.

Access the
database snapsho
on SQLDEV02

t

3.

In Solution Explorer, from the list of projects within the Solutiobatabase Snapshots
Lab’, find theSnapshots with DB project. In theQueries folder in this project double-
click AccessingSnapshotOnMirror._sql.

In this script, you will use SQLCMD mode (be suseehable it — if not already enabled)
to create connections to both the SQLDEVO01 and SEN@? instances — each will try tg
query a table within the TicketSalesDB database:

:CONNECT (local)\SQLDEVO1
go

USE TicketSalesDB_Snapshot

go
SELECT count(*) FROM TicketSalesQ4

go
CONNECT (local)\SQLDEVO02
go

USE TicketSalesDB_Snapshot

go
SELECT count(*) FROM TicketSalesQ4

go

The first connection to the SQLDEVO0L1 instance failth the following error:

Msg 911, Level 16, State 1, Line 2

Could not locate entry in sysdatabases for database
“‘TicketSalesDB_Snapshot”. No entry found with that name. Make
sure the name is entered correctly.
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This is also fairly obvious in that a database shapcan only be access on the instance on
which it is created.

Failover the

principal to the
mirror and see the
impact it has on
the database
shapshot

1. In SQL Server Management Studio in theObject Explorer window, clickConnect and
selectDatabase Engine in theConnect to Server dialog verify the following then click
Connect:

Server ype:Database Engine
Server name(local\SQLDEV01
AuthenticationWindows Authentication

2. In theObject Explorer window expandatabases then right-click on the
TicketSalesDB (Principal, Synchronized) database and seleRtoperties.

3. IntheSelect a page pane of théDatabase Properties - TicketSalesDB dialog, click
Mirroring, then clickFailover to initiate the failover.

4. On selection, ®atabase Properties message box will appear stating:

Database Properties

& Failing over database mirraring will swap the roles of the mirror and principal databases. The mirrar
\lj) database will become the principal database, and the current principal database will become inaccessible.
If you have just modified any properties in the Database Properties dialog box, those chanages will be
lost. In addition, SQL Server must dose all other connections to the current principal database.

Are you sure you want to fail over database mirroring to the mirror database and dose all connections to
the current principal database?

5. Click Yes to confirm the failover.

Reattempt the
execution of the
script

1. Re-execute thAccessingSnapshotOnMirror.sql script.

2. The behavior is exactly the same — the first cotioeto the SQLDEVO0L1 instance fails
with the following error:

Msg 911, Level 16, State 1, Line 2

Could not locate entry in sysdatabases for database
“‘TicketSalesDB_Snapshot”. No entry found with that name. Make
sure the name is entered correctly.

AND - the select against the snapshot on SQLDE\@#®icues to work. At this point, you
have a database snapshot on the principal and hesegsno interruption to their queries, etc
this is a short-term failover and the intent iddaitback, you might decide not to take any
action. If this is a planned failover or a potelhyitong switch, you might want to drop the
snapshot on the Principal and recreate the snapsttbe mirror (to offset the work and

continue to use the mirror for reporting — by wéyhe database snapshot on it).
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1. You have now completed the database snapshot lab.
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