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IhEditor’s note: In this contributed feature, Sean Thielen details the technical collaboration between CERN and Intel in preparation for the
EXPLRhter’s next major upgrade, scheduled to commence in late 2018. The joint team has deployed a two-socket Xeon-FPGA (Stratix V) proof-of-
concept machine that makes use of a hybrid package design and will soon be testing a newer implementation that will leverage the Arria 10
(httzGA and a faster interconnect.

uc_er;%ch of the media attention given to the particle accelerator experiments that happen at the European Organization for Nuclear Research,
Supgkabwn as CERN, is focused on the Large Hadron Collider (LHC). It's no surprise, given the LHC is the world’s largest, most complex machine,
ex i’w'avelling some of the toughest scientific problems by accelerating particles (protons or heavy ions) and making them collide in a gigantic 27-
kilometer ring. But the work that happens immediately after particles collide in the LHC is not only critical to science, it's also quite interesting

jnand important from a computing and data processing perspective. After all, the creation of particles or results in the LHC is only significant if
(httséientists can quickly isolate them from millions of inconsequential signals for further study. That means ongoing advancements in trigger and
Tg}ﬁé{a acquisition systems are essential to fully reaping the rich potential of the LHC. And, as you can imagine, the networking and computing
supgballenges are extreme in nearly every dimension.

expcé-ﬁs;torically, CERN’s trigger and data acquisition systems have relied heavily on custom technology. For the next upgrade cycle scheduled to
start around the end of 2018, however, CERN engineers and scientists were aware that the scalability limitations and costs of their custom
solutions could start to limit progress. This led to a new collaborative project with Intel, through CERN openlab (http://openlab.cern/), focused
(uhrt|t= 'ﬁexploring the feasibility of complementing one of the LHC’s detectors with off-the-shelf data acquisition, data movement, and data filtering
certechnology from Intel, including an FPGA platform. If the proof of concept is successful, it could have a significant impact on the future design

S‘fﬁ?ﬁd efficiency of trigger systems, including the remaining LHC detectors and other scientific instruments.
expeg — . — Preparing for enormous data growth

Simply phrased, the LHC fires high-energy particle beams at each other in a 27-kilometer ring.
The detectors on the LHC include tracking devices that plot the trajectory of particles following
collisions, as well as calorimeters that measure their energy, which helps to narrow down their
identity. Niko Neufeld, a deputy project leader at CERN who works on the LHCb experiment,
likens the computing challenges (http://openlab.cern/news/high-throughput-computing-lhcb-
experiement) for the LHC experiments to solving millions of small puzzles involving up to a
billion proton-proton collisions every second to retain the most interesting ones for deeper
analysis.

Given the task at hand, the near-detector “online” computing challenges at CERN have always
been extreme. And when CERN upgrades the LHC and detectors from late 2018 to early 2021
as part of its regular upgrade cycle, the data rates running through the various systems will
jump significantly. Neufeld provides perspective on the jump: “Network scaling needs have
really grown. For example, the largest networks we currently run at CERN have total
bandwidth of around 800 gigabits per second. Following the upgrade work, our networks will
need to carry between 40 and 50 terabits of data per second. If you compare that to a Google data center, it may not sound impressive, but for
a scientific instrument it's a huge step in terms of bandwidth.” Neufeld said that the computing challenges have also grown quite complex. “We
cannot simply scale up computing by a factor of 100 because we have whatever Moore’s law gives us... We may be able to grow our
computing farms by a factor of 1 or 2, but not much more. The rest has to come from more clever processing models,” he added.

The Large Hadron Collider tunnel is located
100 meters underground on the Franco-
Swiss border, near Geneva. Source: CERN

According to Neufeld, the detector teams face a host of challenges in preparing for the data-
rate jump. Neufeld said that the customized trigger (hardware and software) on the front-end
of the existing detector system had a long and expensive refresh cycle. “The engineering
resources for ASICs [application-specific integrated circuits] and the FPGAs [Field
Programmable Gate Arrays] in high energy physics are limited compared to industry, and
the tight integration with the detectors makes upgrades outside of our major maintenance
periods impractical,” Neufeld explained. “We thought that moving to a more software-
centered approach using off-the-shelf technology could greatly reduce these limitations and
expand the developer base that is available in our community. Physicists are usually
knowledgeable in some programming language, however, HDL [hardware description
languagel] is a different challenge with a very long and steep learning curve.” The Compact Muon Solenoid (CMS) is one of

two large general-purpose detectors on the
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Olof Barring, a deputy group leader of computing facilities at CERN, added that cost and LHC. The image above captures a candidate
energy considerations were also an important part of the equation. The lab needs to proton-proton event as a part of the CMS
continue addressing greater computing, data moving and storage challenges with a more or search for the Higgs boson. Source: CERN

less flat budget and within the datacenter’s existing energy envelope.
Exploring options for three critical challenges

In 2014, the former CTO of CERN openlab, Sverre Jarp, invited Intel's Karl Solchenbach, director Exascale Labs Europe, and Steve
Pawlowski, former vice president of advanced computing solutions at Intel, to discuss CERN’s technical challenges with near-detector online
computing to see if any Intel technology might be useful in addressing them. During the meeting, Neufeld presented three main challenges, and
the participants worked together to map technologies to the challenges.

Challenge one: real-time or near-real-time data-processing with very short (order of 10 microseconds) latencies

The Intel team considered an Intel Xeon processor and Altera Stratix V FPGA integration along with another spatial architecture, and ended up
recommending the Intel Xeon processor/FPGA configuration. Neufeld says that the reasoning was that the Intel Xeon processor/FPGA
configuration should allow LHC experiments to potentially replace part, and in some cases all, of the custom electronics used in the first step of
online data filtering. “That meant we would be able to use off-the-shelf hardware programmed using ‘high-level’ general purpose languages

(httﬁnﬁtead of HDLs, which was an important step for us,” he explained.

text
cer

Stfﬁ(%%? data transport, Intel recommended investigating the potential of Intel Omni-Path Architecture (Intel OPA) as an alternative to deep-buffer
exp&ﬁhernet switching. Neufeld said the main driver for considering Intel OPA over traditional approaches was cost. “It is certainly technically
possible to build the network in a more traditional way, but it has become prohibitively expensive, given our budget,” he explained.

#ﬁallenge two: very high throughput local area networks

(httf&/;allenge three: the need of massive data-processing for data-reduction

=h
ucerEBr the filtering of detector data in software, the new Intel Xeon Phi processor was an attractive potential solution, given that the filtering

Sl.llﬁmmcess itself is quite parallel and individual collisions in the LHC are statistically independent.
c.
exp@Not your average POC

inOnce the CERN and Intel teams agreed that the identified off-the-shelf solutions for each challenge had potential, the hard work of proving the
(httpriability of each solution in the next-generation data acquisition environment needed to begin in earnest. In 2015, CERN and Intel decided to
m'nE)Fband their existing collaboration through CERN openlab and signed an agreement for a joint three-year project called the High Throughput

cer&-gmputing Collaboration (HTCC). As of writing, the HTCC project has reached the halfway point and the core team, which includes seven

sup
INGERN scientists and one Intel engineer on site, has made progress in each key challenge area.
experit
7 .y Networking milestones
(ht?b:// In the networking area, Neufeld said a big part of the challenge is simply getting access to a system big
url=htt enough to test software. “To properly prepare our software, we need access to complete

supercomputers. Fortunately, Intel can provide access to clusters that are up to the job,” he explained.
Neufeld said that the team recently had an important success while running its software on an Intel
OPA cluster with more than 500 nodes. “We have already been able to achieve a full-duplex, high-
z throughput transit of 70 terabits per second of data flying through the cluster, so that’s already half of
. i Y 4 what we need by the time of the upgrades.”
(htlt:%gf he main CERN datacenter. The _
ucrem_ 110,000 processor cores and FPGA-related milestones
SUP?_WO,OOO servers hosted in its three When CERN updates the LHC and the experiments from late 2018 to early 2021, its detectors will
experil@0ms run 24/7. Source: CERN support trigger-free readouts. The LHC generates up to around 1 billion collisions per second in the
experiments, and the goal is to read them all. Moving forward, a flexible software-based trigger system
running in a large (up to 4000 nodes) computing farm will select the interesting collisions. In the
meantime, CERN is investigating which technology options are the best fit for accelerating its algorithms. For its initial FPGA proof of concept,
the HTCC team deployed a two-socket Intel Xeon processor/FPGA machine, which included the following hardware connected by the Intel

QuickPath Interconnect:

¢ Intel Xeon CPU E5-2680 v2
o Altera Stratix V GX A7 FPGA with 234,720 adaptive logic modules (ALMs)

The team is particularly interested in the potential compute and power efficiency gains that are possible with using OpenCL in a combined CPU
and FPGA system. With respect to the FPGA platform testing, Neufeld said that the team dealt with host of technical challenges because it
wanted to do a meaningful comparison of OpenCL and to get a sense of the costs using a high-level framework. “Just for illustrative purposes,
it took us two weeks to set up a new kernel using OpenCL compared to three months to complete an equivalent Verilog implementation, and
we had a very skilled engineer on that job,” explained Neufeld. “In the end, | think it was a good investment because we needed to prove to the
electronic engineers that the new technology actually provided a less painful way to get the results we need.”

Following a series of test cases, such as sorting and calculating the Mandlebrot fractal,
Compare runtime for Cherenkov angle reconsiruction to understand the potential of the Xeon/FPGA system, the HTCC team developed an

with Xeon only and Xeon with FPGA

e FPGA fine-tuned for the rigors of RICH (ring-imaging Cherenkov) reconstruction. Only
then did it begin doing LHC-specific workload analysis.

— — In coming months, the HTCC team will also be testing a newer system that is built using
T e Y01 with FPGA

Rurtime [rs]

soee | T a combined Intel Xeon CPU and FPGA in a single package. It will include the new high-
B performance Arria 10 FPGA from Altera as well as a faster interconnect of the CPU and
feed FPGA.

O nerormoons b1 Intel Xeon Phi processor milestones

(https://611i539m39y3hpkelgsm3c2fg-
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wpengine.netdna-ssl.com/wp- Neufeld said that testing of the Intel Xeon Phi processor platform will be a major focus of
content/uploads/2016/11/Cherenkov-angle- the HTCC team for the next year or so. He noted that like everyone else, the team needs
reconstruction-Intel-CERN-429x.png) to figure out how to adapt well to the new architecture and different level of parallelism.
Cherenkov angle reconstruction is used for To achieve this the HTCC team has been working with Intel engineers on benchmarking
particle identification in the detectors. Based on and understanding the different algorithms’ implementations using Intel analysis tools,
initial tests the Xeon/FPGA machine shows such as Intel VTune Amplifier XE and Intel Advisor XE, as well as different performance
promise for processing greater numbers of models, such as the roofline model.

photons after the LHC upgrade. Source: CERN “In addition to the inclusion of bootable sockets, in-package memory and high main-

memory bandwidth, what is particularly interesting with Intel Xeon Phi processors is the
integrated fabric and its potential to quickly distribute workloads to where they fit best. We will test both data movement aspects on the Intel
Xeon Phi processor as well as the distribution of the algorithms between the Intel Xeon and Intel Xeon Phi processor using the fabric as an
interconnect,” Neufeld added.

Pushing the boundaries of precision

When asked what the progress made on the data acquisition systems for the LHC might mean for wider applications, Neufeld said the value is
ypall about greater precision for complex experiments. “To some extent, it’s just statistics. Either you really increase the amount of data and the
(httﬁir‘écision by a significant factor, or you stop doing it,” Neufeld explained. “This work should lead to an important jump in precision. For example,

tgéﬁﬂﬁl_e LHCDb experiment’s online collection and analysis system currently selects just 1 million of the 40 million bunches of protons that cross in

suppiue accelerator every second, with the others being discarded based on less-precise hardware-calculated signatures. After the LHCb upgrade,

e)l(gcﬁilﬁ number of collisions is set to grow yet further, and we will look at all of them in the software, in order to take the best physics out of there.
%nd since there are actually only a couple of milliseconds to do that for each collision, it’s really quite a leap forward.”t direct discussions with
the Intel development team will continue to be invaluable to getting things right on projects as the team races to meet its deadline for the start of

(httpbve upgrade work.
u=http )
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address-future-ai-sc16-keynote/)
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© Cray Reports Third Quarter 2016 Financial Results (https://www.hpcwire.com/off-the-wire/cray-reports-third-quarter-2016-financial-results/)
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L 4 © DDN Unveils New Security Solution for Lustre (https:/www.hpcwire.com/off-the-wire/ddn-unveils-new-security-solution-lustre/)
S[htip Cycle Computing’s CycleCloud V6 Now Available (https://www.hpcwire.com/off-the-wire/cycle-computings-cyclecloud-v6-now-available/)
ext=

Caringo to Exhibit Cloud & Object Storage Platform at SC16 (https:/www.hpcwire.com/off-the-wire/caring-exhibit-cloud-object-storage-platform-sc16/)
su \ SDSC to Host High-Speed, Large Data Transfer Experiment at SC16 (https://www.hpcwire.com/off-the-wire/sdsc-host-high-speed-large-data-transfer-experiment-sc16/)
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A BoF to Boost Your Supercomputing Outreach Skills
(https://www.hpcwire.com/2016/11/09/bof-boost-supercomputing-outreach-skills/)

In this Q&A, University of Edinburgh researcher Nick Brown discusses an upcoming SC BoF, titled "HPC Outreach: Promoting Supercomputing to the Next Generation
organized by Brown and two of his colleagues, focuses not only on outreach to different groups of people, but also some of the questions around diversity and ways t
activities that are inclusive to all. Read more... (https://www.hpcwire.com/2016/11/09/bof-boost-supercomputing-outreach-skills/)

By Tiffany Trader
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ICo-design has long been a vibrant discussion point in the t
community. The need to coordinate development across h:
software, and system architecture in the face of constraints
declining Moore’s Law is a given. Read more...

(https://www.hpcwire.com/2016/11/09/tackling-co-design-p!
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Heading into SC16 CENATE Flexes its Growing Muscle

(https://www.hpcwire.com/2016/11/08/heading-sc16-cenate-flexes-growing-muscle/)
Nove

In September, the Center for Advanced Technology Evaluation (CENATE) at Pacific Northwest National Laboratory (PNNL) took possession of NVIDIA's DGX-1 GPU-t
(Pascal 100) supercomputer. Read more... (https://www.hpcwire.com/2016/11/08/heading-sc16-cenate-flexes-growing-muscle/)

By John Russell

https://www.hpcwire.com/2016/11/04/intel-cern-support-lhc-experiments/ 5/10


http://twitter.com/intent/tweet?status=A+BoF+to+Boost+Your+Supercomputing+Outreach+Skills+https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F09%2Fbof-boost-supercomputing-outreach-skills%2F
http://www.linkedin.com/shareArticle?mini=true&url=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F09%2Fbof-boost-supercomputing-outreach-skills%2F&title=A+BoF+to+Boost+Your+Supercomputing+Outreach+Skills&source=https%3A%2F%2Fwww.hpcwire.com/
http://www.facebook.com/sharer/sharer.php?u=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F09%2Fbof-boost-supercomputing-outreach-skills%2F&title=A+BoF+to+Boost+Your+Supercomputing+Outreach+Skills/
https://plus.google.com/share?url=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F09%2Fbof-boost-supercomputing-outreach-skills%2F
http://twitter.com/intent/tweet?status=Tackling+the+Co-design+3.0+Puzzle+%E2%80%93+New+Thinking+Needed+https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F09%2Ftackling-co-design-puzzle%2F
http://www.linkedin.com/shareArticle?mini=true&url=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F09%2Ftackling-co-design-puzzle%2F&title=Tackling+the+Co-design+3.0+Puzzle+%E2%80%93+New+Thinking+Needed&source=https%3A%2F%2Fwww.hpcwire.com/
http://www.facebook.com/sharer/sharer.php?u=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F09%2Ftackling-co-design-puzzle%2F&title=Tackling+the+Co-design+3.0+Puzzle+%E2%80%93+New+Thinking+Needed/
https://plus.google.com/share?url=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F09%2Ftackling-co-design-puzzle%2F
https://www.hpcwire.com/2016/11/09/tackling-co-design-puzzle/
https://www.hpcwire.com/2016/11/09/tackling-co-design-puzzle/
https://www.hpcwire.com/2016/11/08/heading-sc16-cenate-flexes-growing-muscle/
https://www.hpcwire.com/2016/11/08/heading-sc16-cenate-flexes-growing-muscle/
http://twitter.com/share?text=Intel%20Collaborates%20with%20CERN%20to%20Support%20Upgraded%20LHC%20Experiments&url=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F04%2Fintel-cern-support-lhc-experiments%2F&via=hpcwire
http://www.facebook.com/sharer.php?u=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F04%2Fintel-cern-support-lhc-experiments%2F&t=Intel%20Collaborates%20with%20CERN%20to%20Support%20Upgraded%20LHC%20Experiments
http://www.linkedin.com/shareArticle?mini=true&url=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F04%2Fintel-cern-support-lhc-experiments%2F&title=Intel%20Collaborates%20with%20CERN%20to%20Support%20Upgraded%20LHC%20Experiments
http://www.reddit.com/submit?url=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F04%2Fintel-cern-support-lhc-experiments%2F&title=Intel%20Collaborates%20with%20CERN%20to%20Support%20Upgraded%20LHC%20Experiments
http://www.printfriendly.com/print?url=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F04%2Fintel-cern-support-lhc-experiments%2F&title=Intel%20Collaborates%20with%20CERN%20to%20Support%20Upgraded%20LHC%20Experiments

11/10/2016 Intel Collaborates with CERN to Support Upgraded LHC Experiments

Steprrr;g (http://twitter.com/intent/tweet?

IhGstatus=Heading+into+SC16+CENATE +Flexes+its+Growing+Muscle+https %3A%2F %2Fwww.hpcwire.com%2F2016%2F 11%2F08%2F heading-sc1¢
exp?I'&(es-growing-muscle%ZF) in (http://www.linkedin.com/shareArticle?

mini=true&url=https%3A%2F %2Fwww.hpcwire.com%2F2016%2F 11%2F08%2Fheading-sc16-cenate-flexes-growing-
(httpnuscle%2F &title=Heading+into+SC16+CENATE+Flexes+its+Growing+Muscle&source=https%3A%2F %2Fwww.hpcwire.com/) f
u=h H?tp://www.facebook.com/sharer/sharer.php?u=https%3A%2F%2Fwww.hpcwire.com%2F2016%2F11%2F08%2Fheading-sc16-cenate-f|exes-growi
supwscle%ZF&title=Heading+into+SC16+CENATE+FIexes+its+Growing+Muscle/) 8+ (https://plus.google.com/share?
e)l(g?rn'ilfhttps%3A%2F%2Fwww.hpcwire.com%2F201 6%2F 11%2F08%2Fheading-sc16-cenate-flexes-growing-muscle%2F)

SC16: Taking Diversity and Inclusivity Seriously
(https://www.hpcwire.com/2016/11/08/sc16-taking-diversity-inclusivity-seriously/)

Diversity has always been important to the SC Conference and this year they have taken their actions
he creation of the Diverse HPC Workforce Committee. In this contributed Q&A, Kim McMahon asks S
John West and Trish Damkroger, Chair of the Diverse HPC Workforce committee about their respecti
hat motivates them to volunteer for this effort. Read more... (https://www.hpcwire.com/2016/11/08/s:
diversity-inclusivity-seriously/)

By Kim McMahon
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STREAM Benchmark Author McCalpin Traces System Balance Tren

(https://www.hpcwire.com/2016/11/07/mccalpin-traces-hpc-system-balance-trends/)

Nove

\When Dr. John D. McCalpin introduced the STREAM benchmark in 1991, it had already become becc
that peak arithmetic rate was not an adequate measure of HPC system performance for many applice
then, CPU performance has continued to outpace memory performance measures, leading to the pro
memory speed gap, known as the memory wall. In an invited talk at SC16, McCalpin will trace the hist

changing “balances” between computation, memory latency, and memory bandwidth and will explore
Jthe next-generation of HPC systems. Read more... (https://www.hpcwire.com/2016/11/07/mccalpin-tre
- system-balance-trends/)

5 By Tiffany Trader
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#OpenACC Expands Community, Reveals Roadmap Details

(https /www.hpcwire.com/2016/11/07/openacc-reveals-roadmap-details/)

«In advance of the SC16 expo in Salt Lake City next week, the OpenACC standards group today welco
member NSSC-Wuxi and highlighted a number of important developments for the directives-based pr
standard. Ahead of the announcement HPCW|re spoke with Mlchael Wolfe, technical dlrector of Open

more . (https: //www hpcwire.com/2016/11/07/openacc-reveals-roadmap-details/)

By Tiffany Trader
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Intel Collaborates with CERN to Support Upgraded LHC Experiment
(https://www.hpcwire.com/2016/11/04/intel-cern-support-lhc-experiments/)
N

Much of the media attention given to the particle accelerator experiments that happen at the Europea
or Nuclear Research, known as CERN, is focused on the Large Hadron Collider (LHC). It's no surpris
is the world’s largest, most complex machine, unravelling some of the toughest scientific problems by
particles (protons or heavy ions) and making them collide in a gigantic 27-kilometer ring. Read more..
(https://www.hpcwire.com/2016/11/04/intel-cern-support-lhc-experiments/)

By Sean Thielen
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IDC’s Conway Sets Stage for SC16 Precision Medicine Panel
(https://www.hpcwire.com/2016/11/04/idc-conway-sc16-precision-medicine-panel/)

Kicking off SC this year is what promises to be a fascinating panel — HPC Impacts on Precision Medici
Future—The Next Frontier in Healthcare. In this pre-SC16 Q&A, Steve Conway, research VP in IDC's t
IComputing group and moderator of the panel, sets the stage. HPC, of course, has been transforming
medicine for nearly two decades. Read more... (https://www.hpcwire.com/2016/11/04/idc-conway-sc1
medicine-panel/)

By John Russell

(ht% ” (http://twitter.com/intent/tweet?

url=btatus=IDC%26%238217%3Bs+Conway+Sets+Stage+for+SC16+Precision+Medicine+Panel+https%3A%2F %2Fwww.hpcwire.com%2F2016%2F 11

Ceprggnway—sm6-precision-medicine-paneI%ZF) in (http://www.linkedin.com/shareArticle?

|hdmini=true&url=https%3A%2F %2Fwww.hpcwire.com%2F2016%2F 11%2F 04%2Fidc-conway-sc16-precision-medicine-

EXPPahel %2F &title=IDC%26%238217%3Bs+Conway+Sets+Stage+for+SC16+Precision+Medicine+Panel&source=https%3A%2F %2Fwww.hpcwire.cor
(http://www.facebook.com/sharer/sharer.php?u=https%3A%2F %2Fwww.hpcwire.com%2F2016%2F 11%2F 04 %2Fidc-conway-sc16-precision-medici
panel%2F &title=1DC%26%238217%3Bs+Conway+Sets+Stage+for+SC16+Precision+Medicine+Panel/) &+ (https:/plus.google.com/share?
url=https%3A%2F %2Fwww.hpcwire.com%2F2016%2F 11%2F04%2Fidc-conway-sc16-precision-medicine-panel%2F)

— -

Blls Entrepreneurship Flagging in America? Not in HPC
(https://www.hpcwire.com/2016/11/03/entrepreneurship-flagging-america-not-hpc/)

= |In this guest commentary, veteran HPC professional Stephen Perrenod makes the case that entrepre
heart of HPC’s success and critical to HPC'’s future as a driving force of the digital economy. Read mo
— (https://www.hpcwire.com/2016/11/03/entrepreneurship-flagging-america-not-hpc/)

By Stephen Perrenod, OrionX
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eekly Twitter Roundup (Nov. 3, 2016)
(https://www.hpcwire.com/2016/11/03/weekly-twitter-roundup-nov-3-2016/)

Here at HPCwire, we aim to keep the HPC community apprised of the most relevant and interesting n
get tweeted throughout the week. Read more... (https://www.hpcwire.com/2016/11/03/weekly-twitter-r
2016/)

By Thomas Ayres

¥ (http://twitter.com/intent/tweet?
status=Weekly+Twitter+Roundup+%28Nov.+3%2C+2016%29+https % 3A%2F %2Fwww.hpcwire.com%2F2016%2F 11%2F03%2Fweekly-twitter-roun
2016%2F) in (http://www.linkedin.com/shareArticle?mini=true&url=https%3A%2F %2Fwww.hpcwire.com%2F2016%2F 11%2F03%2Fweekly-twitte

3-2016%2F &title=Weekly+Twitter+Roundup+%28Nov.+3%2C+2016%29&source=https%3A%2F %2Fwww.hpcwire.com/) f
(httrg!yt,tp://www.facebook.com/sharer/sharer.php?u=https%3A%2F%2Fwww.hpcwire.com%2F201 6%2F 11%2F03%2Fweekly-twitter-roundup-nov-3-
text20M6%2F &title=Weekly+Twitter+Roundup+%28Nov.+3%2C+2016%29/) &+ (https://plus.google.com/share?
sUpPFhttPs%3A%2F%2Fwww.hpowire.com%2F2016%2F 11%2F03%2F weekly-twitter-roundup-nov-3-2016%2F)

Ihe-

Sandia to Referee IARPA Visual Pattern Recognition Project
(https://www.hpcwire.com/2016/11/03/sandia-referee-iarpa-project/)

Much has been rightly made of the human brain’s ability to discern patterns from the seemingly visual
the world around us. Read more... (https://www.hpcwire.com/2016/11/03/sandia-referee-iarpa-project

By John Russell
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Carnegie Mellon Receives $10M for Center to Explore Al Ethics

(https://www.hpcwire.com/2016/11/02/carnegie-mellon-center-explore-ai-ethics/)
N

The prospect of creating artificial intelligence has created a stir inside and outside science communitie
years. Read more... (https://www.hpcwire.com/2016/11/02/carnegie-mellon-center-explore-ai-ethics/)

By John Russell
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Dell Knights Landing Machine Sets New STAC Records

(https://www.hpcwire.com/2016/11/02/dell-knights-landing-machine-sets-new-stac-records/)

The Securities Technology Analysis Center, commonly known as STAC, has released a new report characterizing the performance of the Knight Landing-based Dell F
C6320p server on the STAC-A2 benchmarking suite, widely used by the financial services industry to test and evaluate computing platforms. The Dell machine has se
both the baseline Greeks benchmark and the large Greeks benchmark. Read more... (https://www.hpcwire.com/2016/11/02/dell-knights-landing-machine-sets-new-st

By Tiffany Trader
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11/10/2016 Intel Collaborates with CERN to Support Upgraded LHC Experiments
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Obama Announces New Working Group on US Semiconductor Indu
(https://www.hpcwire.com/2016/11/02/obama-announces-new-working-group-us-semicond
On Monday President Obama announced the formation of a working group to examine methods for g
=strengthening the U.S. semiconductor industry. It's not clear the U.S. chip industry is in trouble but cer
abroad are gaining steam. Notably China is focusing on developing its own chips — not least in respon
strictions on select U.S. chips to China. Also, Fujitsu has announced its post K machine will be ARM
dmore... (https://www.hpcwire.com/2016/11/02/obama-announces-new-working-group-us-semiconduct

By John Russell
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Graphcore Promises Al-Speedup with ‘Intelligent Processing Unit’

(https://www.hpcwire.com/2016/11/01/graphcore-100x-speedup-pcie-plugin/)
N

Graphcore emerged from stealth mode today with news of a $30 million Series A round to help financ
development of its machine learning (ML) and deep learning acceleration solutions, including a PCle «
/ directly into a server’s bus. Read more... (https://www.hpcwire.com/2016/11/01/graphcore-100x-spee

By Alex Woodie
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HPC Career Notes (Nov. 2016)
(https://www.hpcwire.com/2016/11/01/hpc-career-notes-nov-2016/)

In this monthly feature, we’'ll keep you up-to-date on the latest career developments for individuals in the high performance computing community. Read more...
(https://www.hpcwire.com/2016/11/01/hpc-career-notes-nov-2016/)

By Thomas Ayres
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