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The Storage Area Network

•

Defining a SAN

•

Fiber versus Fibre

•

How a SAN makes computing different

•

Understanding the benefits of a SAN

•

Determining whether a SAN is right for you

•

Who should use a SAN

•

Who should NOT use a SAN

•

Looking at SAN layers and protocols

•

Dissecting a SAN into four parts

•

How SAN devices communicate

•

Understanding the major players in the market 

•

Discovering which operating systems benefit from

SANs

•

Discovering which applications can use a SAN

•

Discovering which applications require a SAN
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Definition of a Storage Area Network 

A Storage Area Network, also known as a SAN, can be described as

“

A special

-

purpose high speed network used to interconnect storage devices 

with computer 

systems

”

. The high

-

speed cabling used to interconnect devices in a SAN today is usu

ally 

fiber optic cables, which use light waves to transmit data. 

In a nutshell, SAN

’

s are used for moving data between your servers and the various 

storage devices those servers need. This includes storing and re

trieving your data from 

disk or tape storage devices.
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The data from a host server is converted into optical light puls

es by a 

“

host bus 

adapter

”

in the server, the pulses are transmitted over fiber

-

optic cables, through a 

switched network, to an intelligent storage array, which uses ad

vanced raid protected 

disk drives to store the data safely. 

The act of using a network to create a shared pool of storage de

vices is what makes a 

SAN different from the way data was normally stored on computers

. The network is 

used to move data between various storage devices, allows for da

ta sharing between 

different servers, and provides a fast medium for backing up and

restoring data. 

Devices in a SAN are usually bunched closely together in a singl

e room, but the 

network allows the devices to be connected over long distances. 

The ability to spread 

everything out over long distances makes a SAN very useful to la

rge companies with 

many offices.
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–

The Fibre Channel Standard (FCS) defines a high

-

speed serial 

data transfer interface 

–

Can be used to connect together workstations, mainframes, 

supercomputers, storage devices and displays. 

–

Based on network of intelligent switches called a “fabric”

–

Nodes connect to the “fabric”, not directly to each other

–

Node asks fabric for connection to desired partner

•

It is similar to a Phone Switching System

Fiber versus Fibre

Networking geeks chose to use the word 

“

fibre

”

to describe the 

“

fiber

”

(notice the 

reversal of the 

er

portion of the word fib

”

er

”

) optic cables used in a SAN. They did this 

differentiate them from the optical cables used in other network

s, such as the Internet. 

Another reason the word 

fibre

is used is because SAN devices use a different language 

to communicate with each other than do the devices in other netw

orks. The protocol 

(communication language, or set of rules) used in a SAN is calle

d 

fibre channel

. 
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•

Most high performance applications need something called 

block based access

to 

store data on disk drives. The TCP/IP network protocol in a LAN 

does not natively 

provide a way to access the disk drives. 

•

In a SAN, all the disk drives are stored in a dedicated storage

device called a disk 

array. All the servers connect to the storage device over a high

speed network that uses 

the fibre channel protocol , which enables access to disks over 

a network.

•

Using a SAN gives  businesses the ability to consolidate access

to data storage, plus 

the ability to connect servers to that storage from anywhere on 

the network.

•

Putting a SAN in place makes the server computers less important

. Servers become 

more peripheral to the data that is stored in the SAN. After all

, it

’

s the data that

’

s 

important to your business. If you lose a server, you can buy a 

new one. If you lose 

your data, it

’

s adios amigo for your business.
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•

Rapid storage growth is causing new types of 

problems for data center managers

–

Staff and skill shortages

–

Providing investment protection while at the same 

time storage prices drop

–

Server, storage and data consolidations are often 

planned, or worse are in parallel

–

Enterprise SAN and Storage Management is required

–

Investment justification with limited fiscal resources

….. Just to name a few
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•

The movement is to pooled storage

–

centrally managed storage with improved economies of 

scale, improve backup, recovery, DR options

•

Technologies and topologies are numerous

–

Fibre Channel

•

PtP, FCAL, Switch (mesh, cascade), Director (HA, core/edge)

–

IP Based Storage Networks

•

NAS, iSCSI, iFCP, FCIP

–

Emerging Technology

•

Infiniband

•

Technology and topology decisions do impact 

TCO!
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•

Increased disk utilization

•

Deferring disk procurement

•

Reduce data center rack/floor 

space

•

Tape procurement deferral

•

New DR capabilities

•

Improved DR capabilities

•

On

-

line recoverability options

•

Staff Utilization for Server 

Management

•

TB

-

per

-

DBA ratio decline

•

Mgmt costs as a % of storage 

costs

•

Improved overall availability

•

Increased life of current disk

•

Reduction of UNIX & NT 

Servers

•

LAN/WAN performance

•

Increase I/O performance,  

bulk data movement

•

Reduced Storage 

Maint

.

•

Reduce backup servers

•

Reduce/eliminate batch, 

backup windows

•

Improve/Protect critical data

•

Non

-

disruptive scalability

•

Avoid Data Area Network growth

•

Impact new/migrating apps 

•

Impact to applications 

development, testing

•

Extending Life of Servers

•

Reduce CPU Load on 

Servers

•

Support Server Clustering

•

Secondary Security Services

•

Vendor Consolidation

•

Storage On

-

Demand 
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The following servers should be included in a SAN:

*

Database servers:

Oracle, Sybase, SQL, DB2, Informix,

AdaBase

, and other database 

servers love to make use of the extremely fast disks in a SAN.

*

File servers: 

Using SAN

-

based storage for file servers lets you expand file server resou

rces 

quickly, makes them run better, and enables you to manage your f

ile

-

based NAS storage through 

the SAN.

*

Backup servers: 

Connecting all your servers to the SAN, including your backup se

rvers, 

enables data backup to be done through the SAN rather than the L

AN. SAN

-

based backup is 

dramatically faster than LAN

-

based backup.

*

Voice/video servers: 

Voice and video servers tend to push large amounts of data very 

quickly. That

’

s what

SANs

are built to do.

*

Mail servers: 

Using SAN

-

based storage for mail servers enables quick restoration of data

in 

case of corruption or viruses. It also lets you back up your mai

l servers faster and provides the 

capability of using clusters for your mail servers.

*

High

-

performance application servers: 

Applications such as document management, 

customer relationship management, billing, data warehouses, and 

other high

-

performance and 

critical applications all benefit by what a SAN can provide.



[image: image12.wmf]Who should 

not 

use a SAN?

This checklist details the types of servers that should 

not

be included in a SAN.

•

Web servers:

Web servers do not usually have large storage needs. They 

are usually connected to larger servers running databases from w

hich the 

Web pages are automatically built. The database servers can make

better 

use of the SAN disks. Web servers are a good candidate for NAS.

•

Infrastructure servers

: Domain name servers (DNS), Windows Internet 

naming servers (WINS), Domain Controllers (DC, PDC), and others 

are 

better off left on their internal disks. They do not need a lot 

of disk space 

and their performance requirements are minimal.

•

All desktop PCs: 

Personal computers are not good SAN candidates 

because they usually connect to corporate servers for any applic

ations that 

require high performance. It

’

s the corporate servers that could use the 

SAN.
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not 

use a SAN?

Part 2

* Servers needing fewer than 10GB of storage:

Let

’

s face it, 

internal storage is cheaper than SAN storage. If your server has

no 

performance problems and will never need more than 10GB of 

storage space, leave it alone.

* Servers that do not need fast access to data: 

If performance is 

good already and you don

’

t mind maintaining the server separately, 

don

’

t bother hooking it up to the SAN.

* Servers that need to use file sharing:

Such servers are better off 

connected to a Network Attached Storage (NAS) server, which 

supply shared file

-

based access to storage over a standard TCP/IP 

network.
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(The Four Ps)

*The parts:

All the hardware you use to create a SAN. The switches, 

cables, disk arrays, etc..

•

Host Layer

-

HBA, Drivers, 

Pathing sofware

, OS

•

Fabric Layer

-

Hubs and switches, fabric 

os

, cabling

•

Storage Layer

-

Tapes and disks, advanced storage software

*

The protocols:

The languages that the parts use to talk to each other

FCAL

FC

-

SW

*

The players:

The folks who build the parts (The Vendors)

*

The platforms:

The computer applications that benefit from using SAN

A SAN can be divided into four separate segments, 

and three physical layers .

“ The Four P’s”  
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Please enter your questions for the authors of 

“Storage Area Networks for Dummies” now, by 

clicking on the “Ask a Question” link at the 

lower left corner of your presentation screen.
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* 

Defining SAN components and their use

Components found in the servers

Components found in the SAN fabric

San ports and naming conventions

Discovering the Fibre Channel protocols

Understanding storage arrays

Modular versus monolithic

Enterprise versus departmental

SAN vendors

Delving into storage array design

Explaining RAID

RAID benefits

RAID types

Looking at Logical Unit Numbers (LUN) 
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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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The Open SAN Architecture

		The movement is to pooled storage

		centrally managed storage with improved economies of scale, improve backup, recovery, DR options

		Technologies and topologies are numerous

		Fibre Channel

		PtP, FCAL, Switch (mesh, cascade), Director (HA, core/edge)

		IP Based Storage Networks

		NAS, iSCSI, iFCP, FCIP

		Emerging Technology

		Infiniband

		Technology and topology decisions do impact TCO!
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      Who should not use a SAN?



This checklist details the types of servers that should not be included in a SAN. 



		Web servers: Web servers do not usually have large storage needs. They are usually connected to larger servers running databases from which the Web pages are automatically built. The database servers can make better use of the SAN disks. Web servers are a good candidate for NAS.

		Infrastructure servers: Domain name servers (DNS), Windows Internet naming servers (WINS), Domain Controllers (DC, PDC), and others are better off left on their internal disks. They do not need a lot of disk space and their performance requirements are minimal.

		All desktop PCs: Personal computers are not good SAN candidates because they usually connect to corporate servers for any applications that require high performance. It’s the corporate servers that could use the SAN.
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Dissecting a SAN 

(The Four Ps)



*The parts: All the hardware you use to create a SAN. The switches, cables, disk arrays, etc..

		Host Layer- HBA, Drivers, Pathing sofware, OS

		Fabric Layer- Hubs and switches, fabric os, cabling

		Storage Layer- Tapes and disks, advanced storage software



*	The protocols: The languages that the parts use to talk to each other

		FCAL

		FC-SW

*	The players: The folks who build the parts (The Vendors)

*	The platforms: The computer applications that benefit from using SAN

	

A SAN can be divided into four separate segments, 

and three physical layers .



“ The Four P’s”  
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Coming up in Chapter 2

* Defining SAN components and their use

		Components found in the servers

		Components found in the SAN fabric

	San ports and naming conventions

	Discovering the Fibre Channel protocols

	Understanding storage arrays

		Modular versus monolithic

		Enterprise versus departmental

		SAN vendors

	Delving into storage array design

	Explaining RAID

		RAID benefits

		RAID types

Looking at Logical Unit Numbers (LUN) 	
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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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Questions?

Please enter your questions for the authors of “Storage Area Networks for Dummies” now, by clicking on the “Ask a Question” link at the lower left corner of your presentation screen.
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Who should not use a SAN?

Part 2

* Servers needing fewer than 10GB of storage: Let’s face it, internal storage is cheaper than SAN storage. If your server has no performance problems and will never need more than 10GB of storage space, leave it alone.

* Servers that do not need fast access to data: If performance is good already and you don’t mind maintaining the server separately, don’t bother hooking it up to the SAN.

* Servers that need to use file sharing: Such servers are better off connected to a Network Attached Storage (NAS) server, which supply shared file-based access to storage over a standard TCP/IP network.
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SAN Vision: Open Virtual Storage



   “D1”

     “C1”

“N1”

“S1”

“SG1”

“I1”

Shared Pool of Storage 

“I2”

SAN Wide Virtual View 

Actual Geography 

fibre Channel Disks 

NewYork

Computer

Center

California

London

fibre Channel Disks 

Individual System View 
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Global Virtual Management 
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Who should use a SAN? 

The following servers should be included in a SAN:



*	Database servers: Oracle, Sybase, SQL, DB2, Informix, AdaBase, and other database servers love to make use of the extremely fast disks in a SAN.

*	File servers: Using SAN-based storage for file servers lets you expand file server resources quickly, makes them run better, and enables you to manage your file-based NAS storage through the SAN.

*	Backup servers: Connecting all your servers to the SAN, including your backup servers, enables data backup to be done through the SAN rather than the LAN. SAN-based backup is dramatically faster than LAN-based backup.

*	Voice/video servers: Voice and video servers tend to push large amounts of data very quickly. That’s what SANs are built to do.

*	Mail servers: Using SAN-based storage for mail servers enables quick restoration of data in case of corruption or viruses. It also lets you back up your mail servers faster and provides the capability of using clusters for your mail servers.

*	High-performance application servers: Applications such as document management, customer relationship management, billing, data warehouses, and other high-performance and critical applications all benefit by what a SAN can provide.
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Understanding SAN Benefits 

		Increased disk utilization

		Deferring disk procurement

		Reduce data center rack/floor space

		Tape procurement deferral

		New DR capabilities

		Improved DR capabilities

		On-line recoverability options

		Staff Utilization for Server Management

		TB-per-DBA ratio decline

		Mgmt costs as a % of storage costs

		Improved overall availability

		Increased life of current disk

		Reduction of UNIX & NT Servers

		LAN/WAN performance



		Increase I/O performance,  bulk data movement

		Reduced Storage Maint.

		Reduce backup servers

		Reduce/eliminate batch, backup windows

		Improve/Protect critical data

		Non-disruptive scalability

		Avoid Data Area Network growth

		Impact new/migrating apps 

		Impact to applications development, testing

		Extending Life of Servers

		Reduce CPU Load on Servers

		Support Server Clustering

		Secondary Security Services

		Vendor Consolidation

		Storage On-Demand 
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How a SAN works

The data from a host server is converted into optical light pulses by a “host bus adapter” in the server, the pulses are transmitted over fiber-optic cables, through a switched network, to an intelligent storage array, which uses advanced raid protected disk drives to store the data safely. 



The act of using a network to create a shared pool of storage devices is what makes a SAN different from the way data was normally stored on computers. The network is used to move data between various storage devices, allows for data sharing between different servers, and provides a fast medium for backing up and restoring data. 



Devices in a SAN are usually bunched closely together in a single room, but the network allows the devices to be connected over long distances. The ability to spread everything out over long distances makes a SAN very useful to large companies with many offices.
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How SAN Makes Computing Different





		Most high performance applications need something called block based access to store data on disk drives. The TCP/IP network protocol in a LAN does not natively provide a way to access the disk drives. 



		 In a SAN, all the disk drives are stored in a dedicated storage device called a disk array. All the servers connect to the storage device over a high speed network that uses the fibre channel protocol , which enables access to disks over a network.



		 Using a SAN gives  businesses the ability to consolidate access to data storage, plus the ability to connect servers to that storage from anywhere on the network.





		Putting a SAN in place makes the server computers less important. Servers become more peripheral to the data that is stored in the SAN. After all, it’s the data that’s important to your business. If you lose a server, you can buy a new one. If you lose your data, it’s adios amigo for your business.





The standard is already ten years old. It was started in 1988 by a networking group.  It originally started out to be the next generation of networking.  It is a multi protocol standard.  It has some capability borrowed  from HIPPI and ESCON of IBM.  The HIPPI evolved in the last ten years into a 800 megabyte bus.  The ESCON bus is used in the IBM  mainframe and runs 12 megabyte/sec protocol across a fiber cable. 
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Why move to a SAN?

		Rapid storage growth is causing new types of problems for data center managers

		Staff and skill shortages

		Providing investment protection while at the same time storage prices drop

		Server, storage and data consolidations are often planned, or worse are in parallel

		Enterprise SAN and Storage Management is required

		Investment justification with limited fiscal resources







….. Just to name a few



There are several compelling issues in the storage arena that have need for improvements in technology and business justification.



Have the client verbalize some of their financial and technical challenges related to storage……



This is not a technical or product presentation, but a business approach to help demonstrate financial benefits to HDS storage products and SAN solutions. 
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What is fibre channel

		The Fibre Channel Standard (FCS) defines a high-speed serial data transfer interface 

		Can be used to connect together workstations, mainframes, supercomputers, storage devices and displays. 

		Based on network of intelligent switches called a “fabric”

		Nodes connect to the “fabric”, not directly to each other

		Node asks fabric for connection to desired partner

		It is similar to a Phone Switching System



Fiber versus Fibre



Networking geeks chose to use the word “fibre” to describe the “fiber” (notice the reversal of the er portion of the word fib”er”) optic cables used in a SAN. They did this differentiate them from the optical cables used in other networks, such as the Internet. Another reason the word fibre is used is because SAN devices use a different language to communicate with each other than do the devices in other networks. The protocol (communication language, or set of rules) used in a SAN is called fibre channel. 
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Chapter 1	The Storage Area Network







		Defining a SAN

		Fiber versus Fibre

		How a SAN makes computing different

		Understanding the benefits of a SAN

		Determining whether a SAN is right for you

		Who should use a SAN

		Who should NOT use a SAN

		Looking at SAN layers and protocols

		Dissecting a SAN into four parts

		How SAN devices communicate

		Understanding the major players in the market 

		Discovering which operating systems benefit from SANs

		Discovering which applications can use a SAN

		Discovering which applications require a SAN
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Definition of a SAN

Definition of a Storage Area Network 



 A Storage Area Network, also known as a SAN, can be described as 





“A special-purpose high speed network used to interconnect storage devices with computer systems”. The high-speed cabling used to interconnect devices in a SAN today is usually fiber optic cables, which use light waves to transmit data. 



In a nutshell, SAN’s are used for moving data between your servers and the various storage devices those servers need. This includes storing and retrieving your data from disk or tape storage devices.
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SAN School



Lesson 1: The Storage Area Network

http://www.searchstorage.com/SANSchool
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