Software

Intel Software Conference 2015

Nropb JlonaTtuH
PykoBoauTenb rpynnbl Nno pa3paboTtke MO Intel

Intel Software and Services Group, Developer Products Division

11 mapTa, 2015



Intel Software & Services Group

Cloud API Services

Cloud and Data Center Products

Client Software Platforms

.- R
w soans D

intel W s EPoNa R @R oo

Intel Developer Zone

* Other names and brands may be claimed as the property of others. @-




Intel Software & Services — rmodanesHoe
npUcCyTCTBUE

-

e wE

~14,000+ coTpyaHuKoB, bonee 35
ocucos



Intel B Poccunun - akTUBHbBIN POCT

Saint Petersburg
A |
~1000 coTtpyaHMKoB B 4 ropogax

Moscow
. 80% nccnepoBaHns 1 paspabdoTkn

Nizhniy Novgorod

H



Intel Software B Poccum

- intel)
Poccuinckne paspabotumnky UrpatoT Krnoyesyto |5

' Partner
POIb (

* Intel Parallel Studio, Cluster Tools, Compilers, Performance Libraries, Threading Tools,
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* Intel® Developer Zone www.intel.ru/software
* Intel® Software Partner Program www.intel.ru/partner
 Intel - INTUIT Academy http//www.intuitru/catalog/se/intel/
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Parallel Studio XE System Studio

Technical Embedded
Computing Systems/Device
Enterprise, and HPC Development
Software Software
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Intel® Media
Server Studio

Media Development
Software
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Intel* Software
Integrated Native
Developer Experience
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Intel® Integrated
Native Developer
Experience

Native App
Development
Software
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Intel® Parallel Studio XE 2015

Intel® Parallel Studio XE 2015
Composer Edition

| Professional Edition

Intel® Parallel Studio XE 2015

Intel® Parallel Studio XE 2015
Cluster Edition

Intel® C++ Compiler

Intel® Fortran Compiler

Intel® Threading Building Blocks
Intel® Integrated Performance
Primitives

Intel® Math Kernel Library

Intel® Cilk™ Plus

Intel® OpenMP*

Intel® C++ Compiler

Intel® Fortran Compiler

Intel® Threading Building Blocks
Intel® Integrated Performance
Primitives

Intel® Math Kernel Library

Intel® Cilk™ Plus

Intel® OpenMP*

Intel® C++ Compiler

Intel® Fortran Compiler

Intel® Threading Building Blocks
Intel® Integrated Performance
Primitives

Intel® Math Kernel Library

Intel® Cilk™ Plus

Intel® OpenMP*

KoMnunnaTopbl
n 6ubnumotekn

Intel® Advisor XE
Intel® Inspector XE
Intel® VTune™ Amplifier XE

MakeT cpeacTs Ans
CUCTEM C obLwen NnamMaTbio

Intel® Advisor XE
Intel® Inspector XE
Intel® VTune™ Amplifier XE

Intel® MPI Library
Intel® Trace Analyzer and Collector

MNMakeT cpeacTB ANsi CUCTEM C
pacrnpeaeneHHon NaMsaTbio
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User Upgrade Program
Available TODAY

1 TFLOPS?

Knights

Intel® Xeon Phi™
Coprocessor — Applications
and Solutions Catalog

Intel® Xeon Phi™ Product Family

Industry and User Momentum
3+ TFLOPS?

Vi
-Bootable Processor 1 2H'15
-On-Pkg, High BW Memory K n [ g h t s

First
-Integrated Fabric

Announcing
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Landing Systems
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>100 PFLOPS customer system compute commits to-date?
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1 Claim based on calculated theoretical peak double precision performance capability for a single coprocessor. 16 DP FLOPS/clock/core * 61 cores * 1.23GHz = 1.208 TeraFLOPS { IntEI
20ver 3 Teraflops of peak theoretical double-precision performance is preliminary and based on current expectations of cores, clock frequency and floating point operations per cycle
FLOPS = cores x clock frequency x floating-point operations per second per cycle. 3 Intel internal estimate
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Announcing
Intel®” Omni Scale—The Next-Generation Fabric

INTEGRATION

Intel® Omni
Scale Fabric

= Designed for Maximum Scalability

Intel® Omni
Scale Fabric

= Rich Set of Programming Models

= Flexible Configurations

inside
. XEON PHI"
=  End-to-End Solution
Starting with Future 14nm
Knights Landing generation
* Coming in ‘15
Open Intel® True Scale
PCle Edge Director Intel Silicon Fabric Upgrade
Vv Adapters v Switches Vv Systems V photonics  V ?g:‘)tl\;\;are Program Helps Your

Transition

*OpenFabrics Alliance Other brands and names are the property of their respective owners
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How Intel® Parallel Studio XE 2015
helps make Faster Code Faster for HPC

HPC Cluster Cluster Edition

_ and tuning
Professional Edition

MPI Messages Threading design & Parallel performance Memory & thread

prototyping tuning correctness

T
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Composer Edition

Intel® C++ and Parallel models

Vectorized
(e.g., OpenMP*)

& Threaded Fortran compilers
Node

Optimized libraries



http://www.iconfinder.com/icondetails/63466/128/
http://www.iconfinder.com/icondetails/63466/128/
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Available Standalone or in Cluster suite

Achieve High Performance for MPI
Cluster Applications
with
Intel® MPI Library*

MPI Library - MPICH Based

MPI 3.0 Standard

Benchmarks & Tuning

\ J

*Available for Windows** and Linux*

7

Elevate Development Tools to a
Comprehensive Shared,
Distributed & Hybrid Application
Development Suite

MPI Library

Compilers

Performance Libs

III+I

Analysis Tools

Also Available in Intel®
Parallel Studio XE
2015 Cluster Edition*

J
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Intel® C++ and Fortran Compilers 15.0

Productive language-level parallelism models for improved application performance

= Common to both

= New OpenMP 4.0 vectorization simplifies taking advantage of SIMD instructions for great
performance on Intel® Xeon® and Xeon Phi™ processors and coprocessors

» Improved compiler optimization reports help quickly identify optimization opportunities. For
Windows-based developers, Visual Studio* 2010, 2012 and 2013 integration is included.

= Linux* OS X*, Windows*, Android*

» Available now in a variety of configurations to suit different development needs. C++ Info
Fortran Info

» [ntel® C++ Compiler
= [ntel Cilk™ Plus keywords for parallelism simplify implementation of task and data parallelism

= Complete C++11 support
= [ntel® Fortran Compiler
= Support for the latest Fortran standards

» Rogue Wave* IMSL* Fortran Numerical Libraries: Performance add-on for Intel® Fortran
Windows suites

M


https://software.intel.com/en-us/c-compilers
https://software.intel.com/en-us/fortran-compilers

Performance without compromise
Intel® C++ & Fortran Compilers

Vector and parallel programming improvements

= Explicit vectorization achieves predictable vectorization
» Similar to what OpenMP* does for parallelization

» Maps threaded execution to SIMD hardware

up to

faster

Hardware Support upto

4x

faster

= Memory alias and alignment analysis improvements
= Expanded alignment and restrict attributes

= Skylake support

= Knights Landing (KNL) support

. Peak single precision floating point performance
= Compute on Intel Graphics Jep g pointp

Standards: Full C++ 2011, Full Fortran 2003 support, Fortran 2008 BLOCK support,
OpenMP* 4.0

M



Intel® Parallel Studio XE 2015 CO
Edition

Intel® Parallel Studio XE 2015
Professional Edition

Intel® Parallel Studio XE 2015
Cluster Edition

from $699

from $1,699

from $2949

Intel® C++ Compiler

Intel® Fortran Compiler

Intel® Threading Building Blocks

Intel® Integrated Performance Primitives
Intel® Math Kernel Library

Intel® Cilk™ Plus

Intel® OpenMP*

Intel® C++ Compiler

Intel® Fortran Compiler

Intel® Threading Building Blocks

Intel® Integrated Performance Primitives
Intel® Math Kernel Library

Intel® Cilk™ Plus

Intel® OpenMP*

Intel® C++ Compiler

Intel® Fortran Compiler

Intel® Threading Building Blocks

Intel® Integrated Performance Primitives
Intel® Math Kernel Library

Intel® Cilk™ Plus

Intel® OpenMP*

Intel® Advisor XE
Intel® Inspector XE
Intel® VTune™ Amplifier XE

Intel® Advisor XE

Intel® Inspector XE

Intel® VTune™ Amplifier XE

Intel® MPI Library

Intel® Trace Analyzer and Collector

Bundle or Add-on:
Rogue Wave IMSL* Library

Add-on:
Rogue Wave IMSL* Library

Add-on:
Rogue Wave IMSL* Library

Additional configurations including, floating and academic, are available at: http://intel.ly/perf-tools

M



Legal Disclaimer & Optimization Notice

INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS”. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY
INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS
ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO THIS INFORMATION INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS
FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL
PROPERTY RIGHT.

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.

Copyright © 2014, Intel Corporation. All rights reserved. Intel, Pentium, Xeon, Xeon Phi, Core, VTune, Cilk, and the Intel logo are trademarks
of Intel Corporation in the U.S. and other countries.

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




Faster Code Faster
Intel® Parallel Studio XE 2015

Faster Code
= Explicit vector programming speeds more code

= Optimizations for Intel® Xeon Phi™ coprocessor, Skylake

and Broadwell microarchitectures
= MPI library now supports latest MPI-3 standard
= Faster processing of small matrixes
» Parallel direct sparse solvers for clusters

Code Faster
= Comprehensive compiler optimization reports

* Analyze Windows* or Linux* profile data on a Mac*

Latest standards support
= MPI-3, OpenMP 4, Full C++11 and Fortran 2003

Boost C++ application performance

Floating Point

Intel* MKL DGEMM parformance, single thread execution
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on Windows* & Linux* using Intel* C++ Compiler
(higher is better)
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Boost Fortran application performance
on Windows* & Linux* uﬁnmn Fortran Compiler

Slide 7

g s et Sllde 8
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