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Overview
• Backup/Restore Concepts
• Backup/Restore Strategies
• Problems/Concerns
• VLDB Concerns
• VLDB – Creation Techniques
• File/Filegroup Backups
• File/Filegroup Differential Backups
• Demo
• Storage Assisted Split Mirror
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Full Database Backup Strategy
• Full Database Backup
• Differential Database Backup
• Log Backup
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Full Database Backups
• Full Database Backup

– Creates image for recovery starting point
– Complete image of all data, etc. (less free space)
– Does not require a backup “window”
– Usually not used alone – other backups must be used to roll-

forward to a later point in time
– Backup Image is: Backup Completion – meaning that, if restored 

the image will be the committed changes up to the time that the 
backup finished…how?

• Concerns
• Large Database

– Time to backup
– Space – wasting space on backup media with data that has not 

changed
– Cost

• Log Backups paused during full
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How Full Database Backups Work
Database Backup

1. Checkpoint – to make sure that pages on disk are up to date with 
current changes

2. Mark the log – Backup began here
3. Read from Data files – Writes pages directly from disk – even though 

they might be changing WHILE the backup is occurring ∴potentially 
inconsistent set of pages (log will know the transactional consistency)

4. Mark the log – Backup ended here
5. Copy the Transaction log - Backup the Includes transaction log to 

make consistent. No point making the data consistent on the backup 
we only need this on the restore…

All of this means that Transactions NEVER Wait
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Differential Database Backups
• Similar to Full Backup except only includes the 

extents modified since the last backup.
• Modified extents in files are “marked” with bitmaps 

(new in SQL 2000). Backup does not involve 
scanning the entire database (SQL Server 7.0).

• Time to create the backup is proportional to the 
number of extents modified since last full backup.

• Excellent to reduce roll-forward time on restore
001010
001100
010001
000000

Data Extents

Bitmap Page

Extent modified since the last 
FULL DB Backup

Differential Backup
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Differential Backups in Recovery
Backup 1 is full
Backups 2, 3 are Differential
In the event of failure at time x

Restore Full (1), Last Differential (3) and all Tlogs 
up to the point of the failure (t7) and if possible the 
tail of the log or the next log (t8) with stopat

t2

Primary

File1

File2

File3

Log

time

T
L
O
G

T
L
O
G

1 t1 2

D
B

C
R
E
A
T
E

fil
eg

ro
up

D
I
F
F

F
G

T
L
O
G

T
L
O
G

T
L
O
G

3

D
I
F
F

F
G

T
L
O
G

t3 t5t4 t6

T
L
O
G

T
L
O
G

T
L
O
G

t8t7 t9

T
L
O
G

1 t10

F
u
l
l

D
B

B
a
c
k
u
p

F
u
l
l

D
B

B
a
c
k
u
p

x

SQL Server Magazine Live!

Transaction Log Backups
• Taken at frequent intervals
• Normally fairly small (because of frequency)
• Clears the inactive portion of the log upon 

completion of the backup (helps keep the 
transaction log file .ldf small and manageable)

• Are only allowed when the database is fully 
logged or bulk_logged
– Full Recovery Model allows point-in-time/up-to-the-

minute
– Bulk_logged Recovery Model allows faster bulk 

operations at the expense of point-in-time and up-to-
the-minute in the event of log failure

• Allows incremental changes to be backed up and 
possibly “shipped” to a secondary location
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Transaction Log Backups in Recovery
Transaction Logs are incremental
They add fault tolerance to your backup strategy
What if the Differential Backup #3 was bad?
Restore Full (1), Restore the latest working Differential 

(2) and all Tlogs up to the point of the failure (t4 
through t7) and if possible the tail of the log or the next 
log (t8) with stopat
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Full Database Backup Strategy
• Relatively Easy Configuration (most common)

– Easy to setup
– Easy to control
– Easy to recover

• Costly to manage
– Takes times
– Requires disk/tape space
– Storage room to hold all of the redundant data that 

keeps getting backed up 
• Large full backups
• Lots of TLog backups because the last full is so old
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What’s Wrong with this Picture?
• Autogrow is NOT allowed during a full or 

differential backup
• Cannot perform Log Backups when Full Backups 

are running
• Log Shipping Paused
• Secondary Site potentially far behind primary – as 

long as it takes to complete the full backup
• Recovery could be time consuming – restoring the 

full db OR even restoring partial from a full 
(locating only that file/filegroup’s data)
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VLDB Concerns
• Larger Database (100+ GB)
• More Space/Time Required for 

many operations
• Typically large portion not 

changing often
• Large Database can add to 

importance of secondary site 
(although this is not really size 
related but size of the db makes 
this problem harder)

Our 
database 
is THIS

big!
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VLDB Creation Techniques
• Partitioning can lead to:

– Smaller more granular backups (i.e. table backups/table 
restores)

– Smaller more granular (and possibly less frequent) Index 
Maintenance for some partitions

– Less contention due to lock escalation
• Views should be used in conjunction with partitions 

to simplify user/developer access
– Transparently direct SELECT to appropriate base table 

requires CHECK constraints of type: BETWEEN, AND, 
OR, <, <=, >, >=, =. Others are supports for data integrity 
purposes only.

– Transparently direct UPDATE to appropriate base table 
requires numerous criteria. See the whitepaper listed in 
resources.
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File/Filegroup Backups
• Require Transaction Log backups for Restore
• Require FULL and/or Bulk Logged Recovery 

Model
• Do NOT Require a FULL Backup to have been 

performed – ever!
• Can BACKUP Files individually – not restricted 

to backup all files in a Filegroup (this was a 
change from SQL Server 7.0)

• Add Improved Restore Capabilities (less time) 
at the expense of some Administrative 
Complexity

• One file-backup operation at a time per 
database (can backup multiple files in one op)
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File and Filegroup Backup Strategies

• Alternative to full-database backup
• Smaller backups; take less time to complete
• Reduces restore times for isolated corruption 

where only a portion of db is damaged
• Starting point for a restore sequence; creates 

the database, file, or filegroup, when necessary
• MUST roll forward using Differential and Log 

Backups
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File-Differential Backups
• They contain extents modified since the most 

recent file backup
– No transaction log, so transaction-log backups are 

required

– Normally smaller than file backup
• Backup time is proportional to amount of data 

changed
• In a restore sequence, apply only the most recent 

differential
• Advanced Tip

– You can combine multiple file differentials into a single 
backup
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Case Study
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• Step 1 – Determine how to get the structure of the database 
created. Tip – need the Primary and all other FULL 
file/filegroup backups. Backups 7 and 3.

• Step 2 – Bring the file/filegroups up to the minute as fast as 
possible. Tip – find the latest differentials. Backup 9.

• Step 3 – Apply the Transaction Logs that will make this 
database consistent. Tip – Look for the oldest FULL 
file/filegroup or differential and then check for the min LSN. 
Backups – 6?, 8, 10, and 11.
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Gathering Backup History
• From Devices – LOAD HEADERONLY
• From MSDB, if the information exists

SELECT Backup_Start_Date, 
[Name],
[Description],
First_LSN, 
Last_LSN, 
Backup_Finish_Date, 
* -- OR Just *

FROM msdb.dbo.backupset AS s
JOIN msdb.dbo.backupmediafamily AS m

ON s.media_set_id = m.media_set_id
WHERE database_name = 'PubsTest'
ORDER BY 1 ASC

Demo
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Storage Assisted Split Mirror
• Pros

– Very Fast Restore — Measured in Seconds
– Restore to Same Or Different Server on SAN
– Low Impact Backup
– Very Fast Backup To Separate Media

• Cons
– Cost

• Planning Considerations
– Time to Re-Mirror Limits Frequency of Backup
– Performance During Re-Mirror
– Maintaining a Backup During Re-Mirror 
– A Backup May be Restored Only Once

• Vendors
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Split Mirror Backup Scenario
4-Way Mirror

Backup 
Operation
noon 1st Backup

Resync 1st

Backup 
Into Mirror

Disk Sync Occurs in the 
Background

3-Way Mirror

2nd Backup 
Operation
4pm

1st Backup
3-Way Mirror

1st Backup
2-Way Mirror

2nd Backup

3-Way Mirror

2nd Backup

1st Backup
2-Way Mirror

2nd Backup

WHY? Always have an ONLINE backup; always have a mirror!
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Review
• Backup/Restore Concepts
• Backup/Restore Strategies
• Problems/Concerns
• VLDB Concerns
• VLDB – Creation Techniques
• File/Filegroup Backups
• File/Filegroup Differential Backups
• Demo
• Storage Assisted Split Mirror
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Resources
• See www.sqlskills.com for additional sample 

code
• Articles in SQL Server Magazine, Sept 2002:

– Before Disaster Strikes, InstantDoc ID#25915
– Log Backups Paused for Good Reason, InstantDoc 

#26032
– Restoring After Isolated Disk Failure, InstantDoc 

#26067
– Filegroup Usage for VLDBs, InstantDoc #26031

• Search www.sqlmag.com and 
www.tsqlsolutions.com for additional articles on 
Backup and Restore
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Resources

• Whitepaper: Using Partitions in a Microsoft SQL 
Server 2000 Data Warehouse,
http://msdn.microsoft.com/library/techart/partitionsi
ndw.htm
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Thank you!
• Please drop off your 

session evaluations in the 
basket at the back of the 
room!

• Your comments are 
greatly appreciated!


