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Booting into the SAN

*

Understanding server booting

*

Discovering SAN boot benefits and booting concepts

*

Understanding the boot BIOS

*

Choosing the correct adapters

*

Setting up for boot

*

Creating the boot volume

*

TIPS
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Point
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•

Understanding what a 

“

Point

-

in

-

Time

”

copy is

•

Review the different flavors of Point

-

in

-

Time

•

Sizing your environment accordingly

•

Setting up your environment efficiently

•

Review of common examples of Point

-

in

-

Time copies
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What is a Point

-

in

-

Time Copy?

“

A uniquely accessible version of a filesystem, partition or logi

cal 

storage unit which is a derivative of a primary image that conta

ins 

all committed updates to the primary 

up to a particular moment in 

time

.

”
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What kind of Point

-

in

-

Time copies are there?

•

Full Copy PiT Copies

•

Essentially a 

“

Mirror

”

, requires 100% of the space of the Primary image

•

You must copy all the data from primary to copy before using it

•

Completely separate data areas 

–

no common data sharing

•

Snap

-

shot copies

•

Available 

“

instantly

”

–

because it doesn

’

t have to make an initial copy

•

Uses less space, since only changed data is copied from the pri

mary

•

Data in primary and copy are shared, in order to make up PiT da

ta image
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Full 

“
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Time Copy

Primary

Disk Area

Secondary

Disk Area

Application I/O

Full Copy of Data

HOST

•

You first begin copying data from the Primary disk to the Secon

dary disk

•

The copy is a sequential track or block copy from beginning to 

end

Must be exactly the same size
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Full 

“
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”

Point
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in

-

Time Copy

Primary

Disk Area

Secondary

Disk Area

(Mirrored)

Application I/O

Disks become “Mirrored”

HOST

•

When the copy catches up, the disks are essentially mirror imag

es of each other.

•

Any I/O write that goes to the Primary will also go to the Seco

ndary area.

MIRRORED
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Full 

“

Mirror

”

Point

-

in

-

Time Copy

Primary

Disk Area

Point

-

in

-

Time

Copy

Application I/O

“Breaking the Mirror” Isolates the Secondary

WHEN

you break the mirror = “Point

-

in

-

Time”

HOST

•

By stopping the mirror, or “Breaking” it, you cease to update t

he Second copy.

•

The instant you “Break” the Mirror becomes the Point

-

in

-

Time of the image.
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Full 
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Primary

Disk Area

Point

-

in

-

Time

Copy

Application I/O

HOST

•

The “Point

-

in

-

Time” Copy can be used like any other disk

•

The same or even a different host can use the PiT

-

Copy image.

“Breaking the Mirror” Isolates the Secondary

WHEN

you break the mirror = “Point

-

in

-

Time”
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Full 

“
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”

Point

-

in

-

Time Copy

Primary

Disk Area

Point

-

in

-

Time

Copy

Application I/O

HOST

•

Some vendors allow you to break the mirror, but keep track of c

hanges!

•

Changes can be reapplied to the PiT, or in reverse, to bring th

e primary

back to where it was when the PiT copy was made... very quick

ly.

Changed Tracks Only

“Resync” of the Mirror 

–

Sends the changes only!

Brings the “PiT” up to date, or the Primary back to original

without recopying everything!

Changed Tracks Only
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What is a Snapshot Copy

?

•

Snapshots are instantaneous copies 

–

•

No need to pre

-

copy data from Primary disk to another area

•

Uses 

“

Pointers

”

to the 

“

Primary

”

and 

“

Snapshot

”

areas

•

Many Snapshots can be taken using little actual storage
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Snap

-

shot Point

-

in

-

Time Copy

Primary

Disk Area

Pool

(Misc. Storage)

Application I/O

HOST

•

You start with your Primary disk and a “pool” area to catch upd

ates.

NOT the same size!
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Primary

Disk Area

Application I/O

HOST

•

When you make a “Snapshot”, no data is actually copied

•

Pointers can either be a small area on disk or in Storage Array

’s cache area.

“Snapshot #1” is created = “Point

-

in

-

Time”

All Pointers in Snapshot #1 point to Primary

Pool

(Misc. Storage)

“Snap #1”
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Snap

-

shot Point
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in
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Time Copy

Primary

Disk Area

HOST

•

A change to Primary data will COPY the change to the Snapshot d

isk area.

•

Then the Primary area is updated with the change 

–

This preserves the PiT

(1) Write I/O Comes into the Storage Array from Host

(2) Primary Data is Copied to Snapshot area for safe keeping

(3) Pointers are updated to show snapshot change is in Pool Area

(4) Data on Primary is Updated from Host

Pool

(Misc. Storage)

“Snap #1”

(1) Write Block #x

(2) Copy Block #x

(3) Snap#1 Block #X

Most Pointers

Updated 

Pointer

Write I/O 

Updates 

Primary

(4) Write is done.
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Snap

-

shot Point

-

in

-

Time Copy

Primary

Disk Area

HOST

New area on Primary is first copied to snapshot area, then Prima

ry is changed

This is why Snapshot copies are also referred to as “Copy on Wri

te”

(There are exceptions, but most vendors use “Copy on Write” for 

“Snapshot”)

Pool

(Misc. Storage)

“Snap #1”

(1) Write Block #x

(2) Copy Block #x

(3) Snap#1 Block #X

(4) Write is done.
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Sizing your environment accordingly: Full Copies

For Full Mirror PiT, sizing is very easy:

•

You need the same amount of disk as you plan on creating a PiT 

of.

10GB

40GB

5GB

= 55GB

PiT

55GB

10GB

= 10GB

3 x PiT

30GB

= 30GB
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Sizing your environment accordingly: Snapshots

Snapshots require 

“

guessing

”

how much your data changes!

•

Typically about 30% of the space for each disk you snap

10GB

40GB

5GB

= 55GB

~15GB?

ONLY 1

st

Change since

“Snap” is ever copied!

Depends on Write activity

to the Primary disk.
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Setting up for Efficiency

•

The best practice for PiT copy is simple: Isolate your copies!

•

Use different spindles from the Primary

•

Use different back

-

end disk controllers, if possible

DON’T DO 

THIS!!

Physical Disk

Primary Volume

PiT Copy

Causes “Spindle Thrashing”
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Setting up for Efficiency

•

The best practice for PiT copy is simple: Isolate your copies!

•

Use different spindles from the Primary

•

Use different back

-

end disk controllers, if possible

Physical Disk

Primary Volume

PiT Copy

Physical Disk

PiT Copy

Primary Disk

This is more 

efficient, provided 

the updates of the 

two 

PiT’s

do not 

happen 

simultaneously.
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Setting up for Efficiency

•

Keep 

“

Production

”

data away from PiT

-

Copy...

•

PiT is typically used for another reason & simultaneous access

•

Isolate PiT areas that are accessed simultaneously too, if need

ed

Physical Disk

Primary Volume

Primary Volume

Physical Disk

PiT Copy

PiT Copy

Backup Server 

can send this 

to tape.

Developers

can test new

version of code 

on this copy
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Setting up for Efficiency

•

Keep 

“

Production

”

data away from PiT

-

Copy...

•

PiT is typically used for another reason & simultaneous access

•

Isolate PiT areas that are accessed simultaneously too, if need

ed

Physical Disk

Primary Volume

Physical Disk

PiT Copy #1

PiT Copy #2

Primary Volume

PiT Copy

Backup Server 

can send this 

to tape.

Developers

can test new

version of code 

on this copy
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Real World Examples of PiT Copy in action

•

Isolated 

“

Frozen

”

copies of files, databases for Backup to tape

•

Business Continuance 

–

“

What if something corrupts my data?

”

•

Developer testing, ability to refresh test area with new prod. 

data.
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Real World Examples: 

Database Backup 

–

With no Downtime

•

Databases have 

“

backup modes

”

that flush their transactions 

and close their current log files and re

-

open a new one

•

Keeps servicing application requests, but caches log writes

Physical Disk

Database Datafiles

Physical Disk

DB Data PiT

Database Logs

DB Log PiT

Full Copy requires 

“Paired” status

Database is placed in “Hot 

Backup” mode.

Current logs are “closed” 

and new ones reopened.
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Real World Examples: 

Database Backup 

–

With no Downtime

•

Turn 

“

Hot Backup

”

mode ON

•

Create Snapshot or Split the 

“

Mirror

”

to make 

“

PiT

”

copy.

•

Turn 

“

Hot Backup

”

mode OFF

•

Very fast, and does not affect users/applications

Physical Disk

Database Datafiles

Physical Disk

DB Data PiT

Database Logs

DB Log PiT

The PiT Copy is 

“Frozen” in time

in a consistent mode

as far as the database 

is concerned.
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Real World Examples: 

Business Continuance

•

Keep 

“

good

”

copies of data throughout the day to recover to.

•

Rotate copies so you have a 

“

window

”

of recovery.

•

Restore business applications from ANY PiT

•

Backup business applications throughout the day with any PiT

Physical Disk

Primary

Physical Disk

Midnight PiT

6:00PM PiT

NOON PiT

6:00AM PiT

Backup Tape
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Order your copy of “SAN for Dummies” today by 

going to 

www.

SearchStorage

.com/

SANSchool

.

Or 

by visiting your local Borders or Barnes&Noble.
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SAN Management Software / Processes

Understanding what 

“

management

”

means

Physical cable management

A management framework and what it does

A picture of your SAN through a 

“

Single Pane of Glass

”

Process automation

Automated provisioning

What makes a good storage management team?
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Full “Mirror” Point-in-Time Copy



Primary

Disk Area

Point-in-Time

Copy

Application I/O

“Breaking the Mirror” Isolates the Secondary



WHEN you break the mirror = “Point-in-Time”

HOST

		 By stopping the mirror, or “Breaking” it, you cease to update the Second copy.

		 The instant you “Break” the Mirror becomes the Point-in-Time of the image.
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Multiple copies of one primary























Single Copies of each area























Point-in-Time Copies



Sizing your environment accordingly: Full Copies



For Full Mirror PiT, sizing is very easy:

		 You need the same amount of disk as you plan on creating a PiT of.



10GB

40GB

5GB

= 55GB

PiT

55GB

10GB

= 10GB

3 x PiT

30GB

= 30GB
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Physical Disk

Point-in-Time Copies



Setting up for Efficiency



		 Keep “Production” data away from PiT-Copy...

		 PiT is typically used for another reason & simultaneous access

		 Isolate PiT areas that are accessed simultaneously too, if needed



Physical Disk

Primary Volume

Primary Volume

Physical Disk

PiT Copy

PiT Copy

Backup Server can send this to tape.

Developers

can test new

version of code on this copy
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Point-in-Time Copies



Real World Examples of PiT Copy in action



		 Isolated “Frozen” copies of files, databases for Backup to tape

		 Business Continuance – “What if something corrupts my data?”

		 Developer testing, ability to refresh test area with new prod. data.
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Point-in-Time Copies



Real World Examples: Database Backup – With no Downtime

		 Turn “Hot Backup” mode ON

		 Create Snapshot or Split the “Mirror” to make “PiT” copy.

		 Turn “Hot Backup” mode OFF

		 Very fast, and does not affect users/applications



Physical Disk

Database Datafiles

Physical Disk

DB Data PiT

Database Logs

DB Log PiT

The PiT Copy is 

“Frozen” in time

in a consistent mode

as far as the database is concerned.
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“SAN guide for Dummies”

Order your copy of “SAN for Dummies” today by going to www.SearchStorage.com/SANSchool. Or by visiting your local Borders or Barnes&Noble.
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Coming up in Chapter 12

SAN Management Software / Processes

Understanding what “management” means

Physical cable management

A management framework and what it does

A picture of your SAN through a “Single Pane of Glass”

Process automation

Automated provisioning

What makes a good storage management team?
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Point-in-Time Copies



Real World Examples: Business Continuance

		 Keep “good” copies of data throughout the day to recover to.

		 Rotate copies so you have a “window” of recovery.

		 Restore business applications from ANY PiT

		 Backup business applications throughout the day with any PiT



Physical Disk

Primary

Physical Disk

Midnight PiT

6:00PM PiT

NOON PiT

6:00AM PiT









Backup Tape
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Point-in-Time Copies



Real World Examples: Database Backup – With no Downtime

		 Databases have “backup modes” that flush their transactions and close their current log files and re-open a new one

		 Keeps servicing application requests, but caches log writes



Physical Disk

Database Datafiles

Physical Disk

DB Data PiT

Database Logs

DB Log PiT

Full Copy requires “Paired” status



Database is placed in “Hot Backup” mode.



Current logs are “closed” and new ones reopened.
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Physical Disk

Point-in-Time Copies



Setting up for Efficiency



		 Keep “Production” data away from PiT-Copy...

		 PiT is typically used for another reason & simultaneous access

		 Isolate PiT areas that are accessed simultaneously too, if needed



Physical Disk

Primary Volume

Physical Disk

PiT Copy #1

PiT Copy #2

Primary Volume

PiT Copy

Backup Server can send this to tape.

Developers

can test new

version of code on this copy
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Point-in-Time Copies



Setting up for Efficiency



		 The best practice for PiT copy is simple: Isolate your copies!

		 Use different spindles from the Primary

		 Use different back-end disk controllers, if possible



DON’T DO THIS!!

Physical Disk

Primary Volume

PiT Copy

Causes “Spindle Thrashing”
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Point-in-Time Copies



Setting up for Efficiency



		 The best practice for PiT copy is simple: Isolate your copies!

		 Use different spindles from the Primary

		 Use different back-end disk controllers, if possible



Physical Disk

Primary Volume

PiT Copy

Physical Disk

PiT Copy

Primary Disk

This is more efficient, provided the updates of the two PiT’s do not happen simultaneously.
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Point-in-Time Copies



Sizing your environment accordingly: Snapshots



Snapshots require “guessing” how much your data changes!

		 Typically about 30% of the space for each disk you snap



10GB

40GB

5GB

= 55GB

~15GB?

ONLY 1st Change since

“Snap” is ever copied!

Depends on Write activity

to the Primary disk.
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Snap-shot Point-in-Time Copy



Primary

Disk Area

Pool

(Misc. Storage)

Application I/O

HOST

		 You start with your Primary disk and a “pool” area to catch updates.



NOT the same size!
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Snap-shot Point-in-Time Copy



Primary

Disk Area

HOST

		 A change to Primary data will COPY the change to the Snapshot disk area.

		 Then the Primary area is updated with the change – This preserves the PiT



(1) Write I/O Comes into the Storage Array from Host

(2) Primary Data is Copied to Snapshot area for safe keeping

(3) Pointers are updated to show snapshot change is in Pool Area

(4) Data on Primary is Updated from Host

Pool

(Misc. Storage)

“Snap #1”

(1) Write Block #x

(2) Copy Block #x

(3) Snap#1 Block #X

Most Pointers

Updated Pointer

Write I/O Updates Primary

(4) Write is done.
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Snap-shot Point-in-Time Copy



Primary

Disk Area

HOST

New area on Primary is first copied to snapshot area, then Primary is changed

This is why Snapshot copies are also referred to as “Copy on Write”

(There are exceptions, but most vendors use “Copy on Write” for “Snapshot”)

Pool

(Misc. Storage)

“Snap #1”

(1) Write Block #x

(2) Copy Block #x

(3) Snap#1 Block #X

(4) Write is done.
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Snap-shot Point-in-Time Copy



Primary

Disk Area

Application I/O

HOST

		 When you make a “Snapshot”, no data is actually copied

		 Pointers can either be a small area on disk or in Storage Array’s cache area.



“Snapshot #1” is created = “Point-in-Time”

All Pointers in Snapshot #1 point to Primary

Pool

(Misc. Storage)

“Snap #1”
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Full “Mirror” Point-in-Time Copy



Primary

Disk Area

Point-in-Time

Copy

Application I/O

HOST

		 Some vendors allow you to break the mirror, but keep track of changes!

		 Changes can be reapplied to the PiT, or in reverse, to bring the primary

   back to where it was when the PiT copy was made... very quickly.



Changed Tracks Only

“Resync” of the Mirror – Sends the changes only!



Brings the “PiT” up to date, or the Primary back to original

without recopying everything!

Changed Tracks Only
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Point-in-Time Copies



What is a Snapshot Copy?



		 Snapshots are instantaneous copies – 

		 No need to pre-copy data from Primary disk to another area





		 Uses “Pointers” to the “Primary” and “Snapshot” areas



		 Many Snapshots can be taken using little actual storage
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Full “Mirror” Point-in-Time Copy



Primary

Disk Area

Point-in-Time

Copy

Application I/O

HOST

		 The “Point-in-Time” Copy can be used like any other disk

		 The same or even a different host can use the PiT-Copy image.





“Breaking the Mirror” Isolates the Secondary



WHEN you break the mirror = “Point-in-Time”
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Point-in-Time Copies



What is a Point-in-Time Copy?



“A uniquely accessible version of a filesystem, partition or logical storage unit which is a derivative of a primary image that contains all committed updates to the primary up to a particular moment in time.”
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Full “Mirror” Point-in-Time Copy



Primary

Disk Area

Secondary

Disk Area

Application I/O

Full Copy of Data

HOST

		 You first begin copying data from the Primary disk to the Secondary disk

		 The copy is a sequential track or block copy from beginning to end



Must be exactly the same size
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Full “Mirror” Point-in-Time Copy



Primary

Disk Area

Secondary

Disk Area

(Mirrored)

Application I/O

Disks become “Mirrored”

HOST

		 When the copy catches up, the disks are essentially mirror images of each other.

		 Any I/O write that goes to the Primary will also go to the Secondary area.



MIRRORED
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Point-in-Time Copies



What kind of Point-in-Time copies are there?



		 Full Copy PiT Copies

		 Essentially a “Mirror”, requires 100% of the space of the Primary image

		 You must copy all the data from primary to copy before using it

		 Completely separate data areas – no common data sharing



		 Snap-shot copies

		 Available “instantly” – because it doesn’t have to make an initial copy

		 Uses less space, since only changed data is copied from the primary

		 Data in primary and copy are shared, in order to make up PiT data image
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What we covered in Chapter 10

Booting into the SAN



*	Understanding server booting

*	Discovering SAN boot benefits and booting concepts

*	Understanding the boot BIOS

*	Choosing the correct adapters

*	Setting up for boot

*	Creating the boot volume

*	TIPS
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Point-in-Time Copies



		 Understanding what a “Point-in-Time” copy is

		 Review the different flavors of Point-in-Time

		 Sizing your environment accordingly

		 Setting up your environment efficiently

		 Review of common examples of Point-in-Time copies
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SAN School



Lesson 11: Using Point in Time copies

http://www.searchstorage.com/SANSchool
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