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SAN Infrastructure:
Host Servers

Storage Subsystems (Servers)
SAN Networking Components (fabric)

Resource Sharing (Zoning and LUN Masking)

SAN EXxploitation:
SAN-Facilitated Applications (infrastructure
exploitation)
Network-based Intelligence (network exploitation)

LUN - Logical Unit Number
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[— Iﬁ
|

Distance and Connectivity
Limitations

]

=
>
N
o
o
S

Storage Coupled to Single Host

Storage Utilization

Management Complexity
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BUSINESS requirements. Inftormaton utlity

Exploit the
Value of
Business

Information

Any-to-Any
Interconnect

Decouple Storage
from Host

Facilitate More
Flexible, Dynamic,
Scalable Solution
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Homogeneous SAN
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Network-Attached Storage

Gateway to Enterprise Storage - SAN or DAS
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OAN. Storage Area Network

Primary
Network
Host
Servers,
NAS
Gateways il
SAN Secondary

Storage =
Systems
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FIDre cnannel ==== SsAN enaboler

High - Speed
Channels Dynamic Nature of

Distributed Networks

Buses |

Fibre Channel |

FCP FICON

SAN
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FIDre cnannel standards

FC-4

Mapping

FC-3

FC-2
Signaling
Protocol

FC-1
Transmission
Protocol

FC-0

Interface / Media
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Upper Level Protocol (ULP)

Common Services

Framing Protocol / Flow Control

Encode / Decode

Physical Characteristics
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SAN INTrastructure

Storage

SAN Fabric

Servers

Software

Il
i
it
i)y

(LC)

Tape drive/library

Disk storage

FC RAID controller

Intelligent storage server
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OAN FaDriIC Interconnect components
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Slorage Area Network (oAN)
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SAN: Managed, high-speed
network that enables the
any-to-any interconnection of
mulitvendor servers and
storage systems, and allows

companies to exploit the
value of their business
Information via universal
access and sharing of
resources.
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SAN. BENerits

SAN

Modular Storage Pools

) Scalable Over Time

D' < Storage
Consolidation
D t> Servers

Economies of Scale -
Centralized Storage Management - Professional Management of
the Storage Hierarchy

) High Availability

More Sophisticated Storage
Subsystems

Cache

§ Disk

Optical

=== Tape
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Sl0rage Networking comparisons

SAN NAS ISCSI
Topology Device Protocol
e Block 10 e File IO e Block 10
e FC-Based ¢ |P-Based e |P-Based
e Storage Sharing e File Sharing e Storage Sharing

e L arger Environment
e Requirement for Highest
Performance and Scalability

e Enterprise

e Midmarket

e XSPs

e Ease of Management

o XSPs
e Dept/Workgroup/Branch offices
e Minimal SAN needs
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Sl0rage Networking rFacillitated soiutions

Scale for
Capacity

Network Intelligence
Storage (Virtualization,
Consolidation SAN File System)

Block I/O Protocols

Storage
Resource
Sharing

Server-less
Backup
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| SM Iape Library Sharing

TSM Server 4

(Library client)

TSM

Clients
LAN

TAPE DATA

FC ’

DATA

TSM server

(Library manager)
3 — Select drive
. — Mount/dismount tapes

A\

= Windows, AlX, Solaris,
HP-UX
= TSM tape library sharing

= Enhanced Connectivity
» Extended distances
» Resource sharing
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Storage Agent
metadata updates

LAN-Tree baCkKup witn 1olvl storage Agent

Fileserver/Database Clients
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Application Application

DBMS DBMS

File File Installable
System System File
System

Device Driver Deviice Driver

STAUN

Common File IBM TotalStorage
System - SAN Productivity
File System Center

IBM Strategy

Storage
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File System Virtualization
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|j External
IP Network for SFS Client/Metadata Cluster Communications Clients
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OSOAN. ANY-10-ANy connectuvity s

Servers with
FC HBASs

switches

hubs directors

protocol converters
(SCSI <-->FC SSA<-->FQC)
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7>  Data Sharing
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Data Integrity 9
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Managing Volume Access: Implementation Levels

Switches + Gateways

Port Zoning
LUN Masking

I/O Configuration
Recognition

SAN Volume

Host Bus Adapters Controller

Device Drivers LUN Provisioning

Application Servers Storage Subsystem

Controller

Resource Sharing
Support

Port Zoning
LUN Masking
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£Z0Nning and LUN vVIiaSKIng

@ Zoning by Port WWN 8 Zoning by Port (Domain ID and Port #)
o EenerAl ___  [Smedl Volume Management
S I gy ___ _ oo aEgemE :
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: L LUN Masking |

Zoning
Fabric _
E=Port zoning
@ WWN zoning

Storage Level Security
Including LUN Masking

LUN Masking - typically implemented by
storage server or SAN Volume Controller
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FC SWITCNES. CLreatling itne sAN FapricC

e Faclilitates Any-to-Any Connectivity
e Restricts Any-to-Any Connectivity (Zoning)

11D}
Bid BROCADE
o

©® VICDATA

Cisco SYSTEmMS

Management Interface
such as
IBM TotalStorage
SAN Switch Specialist
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CISCO Virtual SANS (VOANS)
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IBIVI | OTaiStorage upen sorware Family

Multiple Device Manager (MDM)

Productivity
Center Tivoli Storage Resource Manager (TSRM)

LT software
o Tivoli SAN Manager (TSANM)
Storage
:\';I‘;rrf‘jéﬁa“rﬁte‘i{te Tivoli Storage Manager (TSM)

SAN File System (SFS)
Infrastsrtjocrt%grg SAN Volume Controller (SVC)

Storage
Hardware

TotalStorage Specialists and Experts

DAS SAN NAS Removable

iSCSI Fibre Channel ) @
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Storage Networking Futures
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summary

Approaches to connect storage are:

- DAS: Direct-Attached Storage

- NAS: Network-Attached Storage (IP)
- ISCSI: Internet SCSI (IP)

— SAN: Storage Area Network (FC)

NAS provides file sharing and the emerging iISCSI technology
provides pooled storage in IP networks as basis for IP SANS.

SAN Is a separate network dedicated to storage and uses primarily
Fibre Channel to provide scalable bandwidth and flexible

connectivity.

e The SAN Iinfrastructure facilitates the development of new

applications such as: resource sharing, device pooling, LAN-free
server-less backup, server clustering, and disaster recovery.

e The SAN network infrastructure enables the development of

networked-based solutions such as centralized storage provisioning
and SAN-wide data replication services.
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e Course SN700 - Introduction to Storage Networking

e Course SN710 - Planning and Implementing a SAN

e Course SN820 - SAN Volume Controller Planning & Implementation
e WWW.Ibm.com/services/learning - Training information

¢ S5(G24-6419 Designing and Optimizing an IBM SAN
eWWW.Ibm.com/san IBM Storage Area Network
ewww.fibrechannel.org Fibre Channel Industry Association
eWwww.t11.0rg Device Interfaces and Drafts of FC Standards

eWwWw.shia.org Storage Network Industry Association
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