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Disclaimer

This room Is an unsafe harbour

No one from Oracle has previewed this presentation
No one from Oracle knows what I'm going to say

No one from Oracle has supplied any of my materials

... because the technology is currently available and
works extremely well

You may rely upon this presentation to make
decisions for your enterprise

This disclaimer has not__ been approved by Oracle Legal
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Syllabus

June Presentation Follow-up

At OpenWorld | replaced Britney Spears with a barrel of
Squid

October ZFS at OpenWorld

Daniel A. Morgan | damorganl2c@gmail.com ww  w.morganslibrary.org

Oracle Sun ZFS Storage Appliance Presented: Vancouver Oracle Users Group - 15 Novembe r, 2012



Oracle didn't the ODA childproof
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At OpenWorld | replaced LL with ...
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Static Puzzle Pieces

RAM

Onboard Drivers

[ Se rver Sockets, cores, threads

Manufacturer & Model

Internal Drives

HBA / NIC Cards

Manufacturer & Version

32bit / 64 bit
Drivers

Patch Level
Character Set

Other Apps: Antivirus, Email, TripWire, Netbackup

Kernel Configuration

. . Manufacturer & Model
OIS Version, File System / RAW

Protocols
SAN, NAS, iSCSI, DASD
Uplink Modules (1B, FCoE, SPF+, 10gEth)

Manufacturer & Model .
Bonding

Patch Level Firmware

R/W Cache Configuration Patch Level

Drives & Drive Shelves Switch Configuration Parameters

Edition
Version
[ Database Patch Level
init Parameters
Character Set
Compression
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Animated Puzzle Pieces
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It's hard to fall in love with a barrel of squid too
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So let's talk about storage

We MAY want to preserve the 4TB ASM disk for data

We may want more storage for
FRA, Flashback DB files, RMAN files ...
Clone
Data Masking
Real Application Testing
Staging
Logs
And so on
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LFS
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Choices

ASM
Raw devices

Clustered Storage
Which one? OCFS2, VXFS, ...

Non-Clustered Storage

Non-blocking visibility on both nodes
dNFS, CIFS ...
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ASM?

Excellent decision for database storage

Perhaps not optimal as a file system
ACFS?

Requires raw disk to be presented to ODA
Traditional HBA discussion
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Clustered File System?

Several CFS available for Linux
Need expertise
Wire it yourself

Tech concerns
File sizes
File counts

Still traditional HBA discussion
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Non-clustered File System?

Local File System

May be suitable for some applications,
But we have two separate hosts in ODA

Standard Linux-oriented
Still traditional HBA discussion

[d]NFS
Vendor: NetApp, Oracle ZFS Appliance
OpenFiler?
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Additional concern — silent corruption

An undetected or uncorrectable error can occur on
average once every 10-20 TB of data storage OR transfer
In modern systems that could mean a corruption in a little as 15

minutes

ZedFS was designhed to combat this challenge
Checksum on all blocks
Copy on Write (preserve original block, not write in place)
Hot spares in pool
Auto-healing from ZFS mirror

Scrub instead of fsck
Monthly (or weekly for consumer disks)
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Additional concern — silent corruption

An undetected or uncorrectable error can occur on
average once every 10-20 TB of data storage OR transfer
In modern systems that could mean a corruption in a little as 15

minutes

ZFS was designed to combat this challenge
Checksum on all blocks
Copy on Write (preserve original block, not write in place)
Hot spares in pool
Auto-healing from ZFS mirror

Scrub instead of fsck
Monthly (or weekly for consumer disks)
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Traditional File System stack vs ZFS
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Quick Notes

RAID

ZFS cannot fully protect the user's data when using a hardware
RAID controller, as it is not able to perform the automatic self-
healing unless it controls the redundancy of the disks and data.

Instead, ZFS provides it's own RAID counterparts within the
Storage Pool

ZFS provides a hot-spare storage pool manager and a
128-bit, Copy on Write File System
Capacity

Single file: 16 exabytes

Files in a pool: 264

Disks in a pool: 264

Pools in a system: 264
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Where do you want to invest your time and treasure?

Reinventing the wheel?
Designing physical architecture?
Applying one-off patches?
Becoming Linux security experts?
Writing shell scripts?

or would you rather be ...
Managing your applications, users, and data?

Optimizing your applications to maximize customer
satisfaction?
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ZFS Storage Appliance
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ZFS Storage Appliance

ZFS file system with advanced error detection and
self-healing capabillities

Integrated with Oracle Engineered Systems

Both ZFS Deduplication and Compression or Hybrid
Columnar Compression

Hybrid Storage Pools

Simultaneous multiprotocol support across multiple
network interconnects, including GbE, 10 GbE, fibre
channel and InfiniBand

Integrated with OEM Grid Control
Web-based storage management
Integrated real-time storage analytics
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What is a ZFS Appliance?

Enterprise class Network Attached Storage (NAS)
Choose the size that meets your needs

Hybrid Columnar Compression (w/o an Exadata)
Hybrid storage pools for DRAM and Flash caches
DTrace storage analytics

Use for
Backup and Restore @Sun
Cloning
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ZFS Configurations

Sun ZFS Storage Appliance Configurations

Storage 7420

price/performance

4U/disk shelf

controller

Key Maximum Space Write Optimized Read Optimized | Cluster

Requirement Storage Capacity | (Rack Units) | Flash Flash Option
Sun ZFS Low-priced antry- 177 TB ZUfcontroller, | 73 GB M M
Storage 7120 level system with 4U/disk shelf

all software

features
Sun ZF5 Entry-level cluster | 432 TB 1U/controller, | Upto 1.2 TB Upto 2 TB per b
Storage 7320 option for high 4U/disk shelf controller

availability
Sun ZF5 Best 1.73 PB 3U/controller, | Upto 7.0 TB Upto 2 TB per Y
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ZFS Specifications
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ZFS In The Data Center
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ODA Front
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ZFS 7420

Y2 Rack Exadata
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ZFS Internals

PDU

Dual Controllers

120TStorage
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ZFS BUI
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ZFS Config Services
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ZFS BUI

Daniel A. Morgan | damorganl2c@gmail.com ww  w.morganslibrary.org



ZFS BUI
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ZFS BUI
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ZFS Storage Appliances
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ZFS BUI
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How Does This Change Our Jobs?

Storage Time wasted monitoring competing More efficient storage environment as
Admins loads on the storage appliance it is all file system.

balancing competing need to read/write

cache, and allocation of disk.

Network Pain and suffering Time to devote to troubleshooting,

Admins security monitoring, and other value-
added tasks.

System Gives up appliance root password

Admins Gives up 2:00am support calls

Database Patching operating system, firmware,

Admins and database as a single unit with
patches previously tested for
compatibility

Your ODA is not a general purpose computer, will
not be hosting files, applications, middleware, etc

Daniel A. Morgan | damorganl2c@gmail.com ww  w.morganslibrary.org



How Does This Change Our Jobs?

Storage Admin

No longer required
Network Admin

Only required for public network interface
System Admin

Advise on configuration

Install backup agent (ie Networker)
Install security software (ie TripWire)

DBA

Just like with ASM ... assumes broader responsibility for
deployment and patching

Gives up large amounts of unproductive time debugging
configurations
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Questions

ERROR at line 1.
ORA-00028: your session has been killed

Thank you
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