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Knights Landing
2nd Generation Intel® Xeon Phi™ products

ALL ABOUT PARALEL PROGRAMMING
Threading, Vectorization, Data Locality
Fortran, C, C++ (plus a little Python)
OpenMPI, MPI, Intel® TBB

New with Knights Landing:

AVX-512, 

High Bandwidth Memory (MCDRAM),

Cluster Mode, 

Omni-Path
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Highly-Parallel Performance

to develop on 
All the Software Tools & Libraries

you need 

Support & Training

to help you succeed

Leading edge platform capabilities,  performance to deliver multi-threaded, 
vectorized software for today’s HPC workloads !

XeonPhiDeveloper.com

You can buy you very own Knight Landing development system today!
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Why Intel® Xeon Phi™ Processors?



Imagine you could design anything
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What is you wanted:

• High performance

• Preserve your investment in code

• Reuse your knowledge of programming 
languages, tools, techniques

What if the ONLY thing we were willing to “give 
up” was running non-parallel codes well?

In other words: 
what if we assumed ONLY parallel applications 
would be run?
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If you were plowing a field,

which would you rather use…

two strong oxen, or

1024 chickens?
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Design Question - Best for Computing?

A few powerful vs. Many less powerful.

Diagrams for discussion purposes only, not a precise representation of any product of any company.



A few powerful vs. Many less powerful.
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Design Question - Our difference: Same 

programming models, languages, optimizations and tools

Diagrams for discussion purposes only, not a precise representation of any product of any company.

Same programming models, languages, optimizations and tools.
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vision
span from few cores to many cores
with consistent models,
languages, tools, and techniques
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#Moderncode: COSMOS

Book Cover Background: Photo of the COSMOS@DiRAC SGI UV2000 based Supercomputer manufactured by SGI, Inc and operated by the Stephen Hawking 
Centre for Theoretical Cosmology, University of Cambridge. Photo courtesy of Philip Mynott. Book Cover Foreground: 3D visualization of statistical fluctuations 
in the Cosmic Microwave Background, the remnant of the first measurable light after the Big Bang. CMB data is from the Planck satellite and is the topic of 
Chapter 10 providing insights into new physics and how the universe evolved. Visualization rendered with Intel’s OSPRay ray tracing open source software by 
Gregory P. Johnson and Timothy Rowley, Intel Corporation.
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What?



High Performance Parallelism Pearls
Cosmic Microwave Background Analysis:
Nested Parallelism in Practice
Volume 2, Chapter 10

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. Configurations information is available in the book where the numbers are published.

We find that using a simple
trapezium rule integrator
combined with hand-selected
sampling points (to improve
accuracy in areas of interest)
provides sufficient numerical
accuracy to obtain a physically
meaningful result, and the
reduced space and time
requirements of this simplified
method give a speed-up of
O(10x).

http://www.intel.com/performance
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Knights Landing
2nd Generation Intel® Xeon Phi™

ALL ABOUT PARALEL PROGRAMMING
Threading, Vectorization, Data Locality
Fortran, C, C++ (plus a little Python)
OpenMPI, MPI, TBB

New with Knights Landing:

AVX-512, 

High Bandwidth Memory (MCDRAM),

Cluster Mode, 

Omni-Path
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2nd Generation
Intel® Xeon Phi™
Products

Codename:

Knights
Landing
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AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path
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I say… “Wow!”
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512-bit

vectors

via

AVX-512

means:

High 

performance

and

Binary

compatibility

AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path
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Support of

vectors

under

512-bits in

size

means:

Binary

compatibility

AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path
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16MB

on package

DRAM

means:

Performance

with

options

AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path
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DDR	
4	or	8	GB	
MCDRAM	

8	or	12GB	
MCDRAM	

16GB	
MCDRAM	

DDR	

_Flat	Mode_	

P
h
ys
ic
al
	A
d
d
re
ss
	

DDR	
16GB	

MCDRAM	

___Cache	Mode___	

P
h
ys
ic
al
	A
d
d
re
ss
	

(cache)	(cache)	

P
h
ys
ic
al
	A
d
d
re
ss
	



31

Standard

“NUMA”

node

recognition

by BIOS, OS,

and

applications.

Systems will

eventually

have this as

a “norm.”

AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path
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C/C++

“high

bandwidth”

malloc

or new

Fortran

“high

bandwidth”

allocatables

AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path



33

Mesh

interconnect

means:

Higher

Performance

with

options

AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path



34

All-to-all

to

use all

cores

together

uniformly

for

instance –

OpenMP

across

all of KNL

AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path
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AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path
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Integrated

Fabric

means

Lower Cost,

power;

Higher Density;

Plus the

Advancements

of Omni-Path

in latency,

bandwidth &

scaling

AVX-512, High Bandwidth Memory, Cluster Mode, Omni-Path
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http://
software.intel.com/
articles/
intel-parallel-studio-xe-2017-beta

BETA for “2017” Product – NOW
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Intel® Advisor

I will talk about some NEW
“2017” features – which help
Intel Xeon processors tuning

and Intel Xeon Phi processor tuning
BOTH – Of Course!
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Memory Access Pattern Report

Can recommend:
• AoS to SoA
• AoSoA
• Use of SDLT
• Use of MCDRAM

Gather/Scatter Report
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Mask Utilization and FLOPS Profiler

Mask-aware:
• FLOPs Report 
• Vector Efficiency
• Memory Access Pattern,
• (coming soon): 

Roofline Analysis Graph

Vectorization efficiency 
and FLOP/s in Survey 
Report and Loop 
Analytics.
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Roofline
Report

in
Intel®
Advisor
2017
(soon)

…supplements AI-based analysis with a dynamic FLOP/s
profile and peak FLOPs and memory sub-system throughput levels providing
enlightening “bounds and bottlenecks” analysis for complex workloads.
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Intel® Distribution for Python*

http://bit.ly/intel-python

 Faster NumPy/SciPy performance 

powered by Intel® Math Kernel Library

and Intel® Threading Building Blocks

and Intel® Data Analytics Acceleration Library 

 ~3X speedups on single thread

 Easy installation 

 Python 2.7 & 3.5

 Windows & Linux & OS X



Some Performance Benchmarks
Intel® Distribution for Python*
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#ModernCode Optimizations for  
Intel® Xeon® and 
Intel® Xeon Phi™ 
products share the 
same:

 Languages
 Directives
 Libraries
 Tools



50

Highly-Parallel Performance

to develop on 
All the Software Tools & Libraries

you need 

Support & Training

to help you succeed

Leading edge platform capabilities,  performance to deliver multi-threaded, 
vectorized software for today’s HPC workloads !

XeonPhiDeveloper.com

You can buy you very own Knight Landing development system today!
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Q&A

Thank you!


