Intended Audience: Software
Developers
®Interested in performance optimizing your
application

>Don’t need to be a performance expert

>But should be an expert in the application!

®\Working on a platform with an Intel® Xeon® E5 or
E7 v2 Family processor

e®Using Intel® VTune™ Amplifier XE performance
analyzer

>The performance information here applies to other tools (PTU,
etc) but is focused on VTune Amplifier XE
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How to Use this Presentation

® Read through the slides once, then again while
collecting data

® Remember performance analysis is a process that
may take several iterations

® Software Optimization should begin after you
have:

>Utilized any compiler optimization options (/02, /QxSSE4.2, etc)
>Chosen an appropriate workload
>Measured baseline performance
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Legal Disclaimer

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTE| PRODI JCTS. ND LICENSE, EXPRESS UP
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIG GRANT! Y THIS DOCUMENT
AS PRD\/IDFF! IN INTEL'S TFRMS AND CONDITIONS OF SALE FOR SUCH PRODU!’TS INTEL ASbUMFS NO LIABILITY

VER, A L DISCLAIMS ANY EX| sl OR IMPLIED WARRANT:‘ LAT[F 3 TO SALE AND/OR USE OF INTEL

G LIABILITY OR WARRAN RELATING TO FITNE! FOI CULAR PURPOSE E, MERCHANTABILITY,

OR IPIFF{ NGEMENT OF ANY PATENT, LDPYRIFHTOR OTHER INTELLECTUAL F'RC:PERTV RIFHT
UNLESS OTHERWISE AGREED IN WRITING BY INTEL, THE INTEL PRODUCTS ARE NOT DESIGNED NOR INTENDED FOR ANY
gg&\%ﬁaeo I}l L\‘.‘JRH[LH THE FAILURE OF THE INTEL'PRODUCT COULD CREATE A SITUATION WHERE PERSONAL INJURY OR

% Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on
the absence or character tu_: of any features or instructions marked "resefved” or "undefined.” Intel f s these for future
definition and shall have nsibil hatsoever for conflicts or m patibilities arising from future changes to them.
The information hﬂrn is SUbJF'C to g . Do not final a de: s 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 characterizéd errata are available on request.

® Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product

EPT

* Copies of documents which have an order number and are referenced in this document or other Intel literature may be
obtained by calling 1-800-548-4725 or by visiting Intel’s website

® [ntel® Hyper-Threading TEL"II'IQlOuy requires a computer system with a processor supporting HT Technology and an HT
Technology-enabled chipset, BIOS and operating system. Performance will vary dependmgrun the specific hdrdware and
software you use. For more information including details on which processars support H nology, see

® [ntel Vn‘tualuauon Tnch gv requires a computer s stem with an enabled Intel® processor, BIOS, wrtual machine
monitor (VMM) and s, certain computer system software enabled for it, Functionality, performance or other

ill vary deg#ndm on hardware and safiware mnﬁgur lonts and may require a BIOS update. Software applications

be compatible with all operating systems. Please check wn:h your application vendor.
omputing on Intel architecture requires a computer system with a processor, chip: operating system, device

drivers am:l applications enabled for Inte 4 architecture. Performance will vary de g /i ardware and software
configurations. Consult with your system vendor for mnre formation.

Turbo Boost Technology requires a \ a processor with Intel Turbo Boost Technology capability. Intel Turbo
Boost Technology performance varies dependin haruware software and overall system configuration. Check with your PC
‘m‘?nuf acturer on whethn youl :t-:m dellvels nteITurbo Boost Technology. For more information, see
® Intel, the Intel |ﬂgu Xeon, Xeon InSIdF VTLIHE inTru, and Core are trademarks or registered trademarks of Intel Corporation

s subsidiaries in the United States and other countries.

® *QOther names and brands are the property of their respective owners
* Copyright @ 2014, Intel Corporation
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Optimization Notice

Intel’s compilers may or may not optimize to the same degree
for non-Intel microprocessors for optimizations that are not
unique to Intel microprocessors. These optimizations include
SSE2, SSE3, and SSSE3 instruction sets and other
optimizations. Intel does not guarantee the availability,
functionality, or effectiveness of any optimization on
microprocessors not manufactured by Intel. Microprocessor-
dependent optimizations in this product are intended for use
with Intel microprocessors. Certain optimizations not specific to
Intel microarchitecture are reserved for Intel microprocessors.
Please refer to the applicable product User and Reference
Guides for more information regarding the specific instruction
sets covered by this notice.

Notice revision #20110804
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Agenda

—The Intel® Xeon® Processor E5 v2 Family

—The new Intel® VTune™ Amplifier XE

—The Software Optimization Cycle
>Hotspots

>Methods for Determining Efficiency
>Common Architectural Causes of Inefficiency:

Cache Misses

Other Data Access Issues
Execution Stalls

Branch Mispredicts

Front End Stalls
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Intel® Xeon® Processor E5/E7 v2 Family

40 lanes
4 lanes DMI 2 PCle 3.0
/PCle 3.0 (8 GT/s)
(5GT/s)

QPl1-8GT/s

QP2 -8GT/s

IVB-E Core IVB-E Core Qp to3 QP!

1VB-E Care IVB-E Care Ll'?ﬁ;iﬁf""
— . . — socket

IVB-E Core @ IVB-E Core

IVB-E Core IVB-E Core

IVB-E Core @\ A IVB-E Core
|~

Integrated I/O 3

Configurations

Core Speed Up to 3.5GHz
Number of Cores Upto 15

L3 Cache Size Up to 37.5M
QPI Speed Up to 8GT/s
DDR3 Speed Up to 1866
Number of Sockets  Upto 8

channels
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Intel® Xeon® E5 v2 Family - http://ark.intel.com/products/family/78582/
Intel® Xeon® E7 v2 Family - http://ark.intel.com/products/family/78584/






