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Legal Disclaimers

Notice: This document contains information on products in the design phase of development. The information here is subject
to change without notice. Do not finalize a design with this information. Contact your local Intel sales office or your distributor
to obtain the latest specification before placing your product order.

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO LICENSE, EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT
AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY
WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL
PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY,
OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS OTHERWISE AGREED IN WRITING BY INTEL, THE INTEL PRODUCTS ARE NOT DESIGNED NOR INTENDED FOR ANY
APPLICATION IN WHICH THE FAILURE OF THE INTEL PRODUCT COULD CREATE A SITUATION WHERE PERSONAL INJURY OR
DEATH MAY OCCUR.

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the
absence or characteristics of any features or instructions marked "reserved" or "undefined." Intel reserves these for future
definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The
information here is subject to change without notice. Do not finalize a design with this information.

The products described in this document may contain design defects or errors known as errata which may cause the product to
deviate from published specifications. Current characterized errata are available on request. Contact your local Intel sales office
or your distributor to obtain the latest specifications and before placing your product order.

Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each processor
family, not across different processor families. See http://www.intel.com/products/processor number for details.

Designers must not rely on the absence or characteristics of any features or instructions marked "reserved" or "undefined."
Intel reserves these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising
from future changes to them.

Intel® Virtualization Technology requires a computer system with an enabled Intel® processor, BIOS, virtual machine monitor
(VMM) and, for some uses, certain computer system software enabled for it. Functionality, performance or other benefits will
vary depending on hardware and software configurations and may require a BIOS update. Software applications may not be
compatible with all operating systems. Please check with your application vendor.

Intel® Turbo Boost Technology requires a system with Intel® Turbo Boost Technology capability. Consult your PC
manufacturer. Performance varies depending on hardware, software and system configuration. For more information, visit
http://www.intel.com/technology/turboboost

Copyright © 2010 Intel Corporation. All rights reserved.
*Other names and brands may be claimed as property of others.
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Legal Disclaimers

Intel® Active Management Technology Requires activation and a system with a corporate network connection, an Intel® AMT-
enabled chipset, network hardware and software. For notebooks, Intel AMT may be unavailable or limited over a host 0OS-
based VPN, when connecting wirelessly, on battery power, sleeping, hibernating or powered off. Results dependent upon
hardware, setup & configuration. For more information, visit http://www.intel.com/technology/platform-technology/intel-amt

Hyper-Threading Technology requires an Intel® HT Technology enabled system, check with your PC
manufacturer. Performance will vary depending on the specific hardware and software used. For more information including
details on which processors support HT Technology, visit http://www.intel.com/info/hyperthreading

No computer system can provide absolute security under all conditions. Intel® Trusted Execution Technology (Intel® TXT)
requires a computer system with Intel® Virtualization Technology, an Intel TXT-enabled processor, chipset, BIOS,
Authenticated Code Modules and an Intel TXT-compatible measured launched environment (MLE). Intel TXT also requires the
system to contain a TPM v1.s. For more information, visit http://www.intel.com/technology/security

Intel ® AES-NI requires a computer system with an AES-NI enabled processor, as well as non-Intel software to execute the
instructions in the correct sequence. AES-NI is available on Intel® Core™ i5-600 Desktop Processor Series, Intel® Core™ i7-
600 Mobile Processor Series, and Intel® Core™ i5-500 Mobile Processor Series. For availability, consult your reseller or system
manufacturer. For more information, see http://software.intel.com/en-us/articles/intel-advanced-encryption-standard-
instructions-aes-ni/

Software and workloads used in performance tests may have been optimized for performance only on Intel

microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems,
components, software, operations and functions. Any change to any of those factors may cause the results to vary. You
should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including
the performance of that product when combined with other products. For more information go to
http://www.intel.com/performance

The code names “Sandy Bridge,” “Bromolow”, “Cougar Point”, “Romley”, “Foxhollow”, "Westmere”, “Cedarview” , “Lynnfield”,
“Nehalem”, “Patsburg”, “Clarkdale”, “Grosse Point”, “Beartooth Pass”, “Union Peak” and “Buffalo Peak” presented in this
document are only for use by Intel to identify products, technologies, or services in development, that have not been made
commercially available to the public, i.e., announced, launched or shipped. They are not "commercial" names for products or
services and are not intended to function as trademarks.

Intel Virtualization Technology, Intel I/O Acceleration Technology (Intel I/OAT), Intel Active Management Technology (Intel
AMT), Enhanced Intel SpeedStep Technology, Intel Extended Memory 64 Technology (Intel EM64T), 64-bit Intel Xeon
processor, Intel Core processor, Intel Itanium processor, Intel and Intel logo are trademarks or registered trademarks of Intel
Corporation or its subsidiaries in the United States and other countries. *Other names and brands may be claimed as the
property of others.

Copyright © 2010, Intel Corporation. All rights reserved.
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Intel® Xeon® Processor E3-1200 Product
Family Memory Configuration Guide

DIMM Slots DIMMs Populated POR Ranks per DIMM Supported

DIMM Type

per Channel per Channel Speeds (any combination) Board Layer
Unbuffered 1066,
2 1 DDR3 ECC | 1333 SR, DR 4
Unbuffered 1066,
2 2 DDR3 ECC | 1333 SR, DR 4
* Support for UDIMMs only; no support
Max 1Gb DRAM 2Gb DRAM 4Gb DRAM
for LV DIMMs or RDIMMs Memory Technology Technology Technology
Possible**
°* Non-ECC UDIMMs not supported on Single 4GB SGB L6GB
server platforms; supported on Rank (4x 1GB (4x 2GB (4x 4GB
. UDIMM UDIMMs) UDIMMs) UDIMMs)
workstation platforms
Dual Rank 8GB 16GB 32GB
vl - UDIMM (4x 2GB (4x 4GB (4x 8GB
* Mixing ECC and non-ECC UDIMMs on the S Uomme | Upiime | UbiMme)

platform is not supported

e All channels in a system will run at the e
fastest common frequency Enables cost-optimized

* Static CLTT supported via BMC (requires value platforms with
ECC DIMMs with thermal sensor) \ up to 8GB/core

© 2010 Intel Corporation. All rights reserved.
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Intel® C200 Series Chipset Memory Support

Platform

Intel® C202 Chipset

(Cougar Point Essential
Server)

Intel® C204 Chipset

(Cougar Point Standard
Server)

DIMM
Configuration

UDIMM Non-ECC

Intel® Xeon®

processor E3-

1200 product
family

Not Supported

Intel® Core™ i3
processor

series

Not Supported

Intel® Core™
i5-2400/2500

and i7-2600
processor

series

Not Supported

UDIMM ECC

Supported

Supported

Not Supported

UDIMM Mix ECC
with Non-ECC

Not Supported

Not Supported

Not Supported

Intel® C206 Chipset
(Cougar Point Workstation

UDIMM Non-ECC

Supported
(Client OS)

Not Supported
(Server 0S)

Supported
(Client OS)

Not Supported
(Server OS)

Not Supported

and Advanced Server) UDIMM ECC Supported Supported Not Supported
UDIMM Mix ECC
with Non-ECC Not Supported Not Supported Not Supported
) _ UDIMM Non-ECC Not Supported Supported Supported
Intel® 6 Series Chipset UDIMM ECC Not S orted Not S orted Not S orted
(Cougar Point Desktop) uppor uppor uppor
UDIMM Mix ECC
with Non-ECC Not Supported Not Supported Not Supported

Note: No RDIMM support; "Not Supported” configurations may still boot

© 2010 Intel Corporation. All rights reserved.
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Value of ECC Memory

e What is ECC Memory?

— Error Correcting Code memory enables detection and
correction of memory errors

e Why ECC Memory?

— Memory errors cause system failures and security
vulnerabilities!

— Overclocking and system age greatly increase failure rates?

— Recurrent failures are common and happen quickly?
— 97% occur within 10 days of first failure

e Do I need ECC memory?

— ECC is crucial for reducing memory errorst
— ~4000 correctable errors per memory module per year

1 http://www.cs.toronto.edu/~bianca/papers/sigmetrics09.pdf
2 http://research.microsoft.com/en-us/um/redmond/events/fs2010/presentations/Nightingale Large Scale Debugging RFS 71310.pdf
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Business Impact of Memory Errors

e Memory errors cause unplanned downtime that costs money

— Average rate of memory error for a server with 4GB memory
running 24x7 is 150 times a year!?

— If 10% of errors cause a system crash, and each crash interrupts
business for 10 minutes, the cost is $4,300 to $50,000 a year
for Windows-based server applications3

e Memory errors cause unpredictable business problems
— Erroneous data affects accounting, inventory, health records, etc.

e Systems with ECC memory correct vast majority of errors

— For a server with lifespan of 3 to 5 years, chance for system
failure uncorrectable memory error is less than 0.001%!12

Why Take the Risk?
Choose a Real Server with ECC Memory

t X. Li, K. Shen, M. Huang, and L. Chu. A memory soft error measurement on production systems. In USENIX Annual ggfTechnical Conf., 2007.? Xin Li,

Michael C. Huang, Kai Shen, Lingkun Chu. An Empirical Study of Memory Hardware Errors in A Server Farm. Proceedings of the 3rd workshop on on Hot /‘7
intel.

Topics in System Dependability, 2007 32005 North American Linux and Windows TCO Comparison Report, Part 1 :

© 2010 Intel Corporation. All rights reserved.
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Key Messages for Intel® Xeon®
Processor E3-1200 Product Family

e Server Class Memory Capacity
- Up to 32GB (4x 8GB UDIMMs)

e Supports UDIMM ECC Memory
— No support for LV DIMMs or RDIMMs

e ECC memory helps ensure 24x7 data availability
— Memory errors can cause system crashes or bad data
— ECC corrects up to 99.988% of all memory errors?.2

Real Servers with ECC Memory
Protect Your Business Investment

1 X. Li, K. Shen, M. Huang, and L. Chu. A memory soft error measurement on production systems. In USENIX Annual
ggfTechnical Conf., 2007.2 Xin Li, Michael C. Huang, Kai Shen, Lingkun Chu. An Empirical Study of Memory Hardware Errors in A

] ®
Server Farm. Proceedings of the 3rd workshop on Hot Topics in System Dependability, 2007 < |nte| )
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Intel® Xeon® Processor E3-1200 (inteD nsee
Platform Overview e’ —

Intel® Xeon® Processor E3-1200 Product Family
Key Features!?

*Next-Generation 32nm Intel® Microarchitecture

*Intel® Turbo Boost 2.0 Technology for dynamic
frequency scaling

*Intel® Hyper-Threading technology for 8 thread
processing with quad core performance frequency scaling
*Up to 8MB of Intel® Smart Cache

*Integrated memory controller for 2 channels of DDR3
*Up to 4 UDIMMs of memory, up to 1333 MHz of speed
*Flexible PCI Express* 2.0 Configurations: Di:‘::‘y

1x16+1x4 , 2x8+1x4, or 4x4 (ws)

PCIZ>

EXPRESS

LAN PHY

*Up to 8 PCI Express 2.0 x1 Ports (5.0 GT/s) for
flexible device support

*Up to 2 (6Gb/s) ports plus 4 (3Gb/s) ports with
Intel® Rapid Storage Technology for RAID 0/1/5/10
*Up to 12 USB 2.0 Ports with integrated USB 2.0
Rate Matching Hub

Not all features are available on every processor SKU

,m
S USB
Intel® C200 Series Chipset Key Features E_
*New single chip architecture
Ml —

HD Audio

© 2010 Intel Corporation. All rights reserved.
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Google Report: Key Findings

e Memory errors much more common than previously thought

— About 1/3 of Google’s systems had at least one correctable
memory error a year

— Memory errors are one of the most common hardware problems
to lead to machine crashes

e Correctable errors are strongly correlated by memory module

— A DIMM that sees a correctable error is up to 200 times more
likely to see another correctable error in the same month

e Memory error rates are strongly correlated with system
utilization and age
e Consequence of a memory error is system dependent

— In systems without ECC memory, a memory error can lead to a
machine crash or applications using corrupted data

Source DRAM Errors in the W|Id A Large- Scale F|eId Study © 2009 Google Inc.

Copyright © 2010 Intel Corporation. All rights reserved.
*Other names and brands may be claimed as property of others.



http://www.cs.toronto.edu/~bianca/papers/sigmetrics09.pdf

Microsoft Report: Key Findings

“Overall, we found operating system crashes due to hardware
failures to be much more frequent than we had expected.”

“"While ECC memory will detect and correct single-bit failures,
that vast majority of commodity machines have no such
protection. Unfortunately, ECC memory is seen as a premium
part. Therefore, most machines remain vulnerable.”

“Once a machine suffers a single hardware failure, the
probability of another hardware failure increases by two orders
of magnitude.”

Source: Cycles, Cells and Platters: An empirical analysis of hardware failures on a million
commodity PCs © 2009 Microsoft Corporation
http://research.microsoft.com/en-us/um/redmond/events/fs2010/presentations/
Nightingale_Large_Scale_Debugging_RFS_71310.pdf
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