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The SC20 Student Cluster Competition

"SC" is The International Conference for High Performance Computing,
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What is a Student Cluster Competition?

HPC is one of the best tools in existence for science and engineering

The SCC fosters skills development and social connections to bring new people into HPC
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HPC PROVIDES ECONOMIC RETURN
ON INVESTMENT, STUDY FINDS

® Home Posted on January 3, 2019
© Technologies HPC ROI: Invest a Dollar to Make $500-plus Reports Arecanit stidy fom
IDc the IDC finds that an
© Sectors By John Russell investment in high
performance
© COovID-18 computing results in
November 18, 2015 increased economic
O AIMLDL ! success and increased N\ Dt
Perhaps the most eye-popping numbers in IDC’s HPC market report scientific innovation
® Exascale X SCi5b Kfast ROI fi IDCh for universities,
presented yesterday at its annual reakfast were igures as e — i
© Specials been developing as part of a DOE grant. The latest results indicated even and corporate
) higher ROI than shown in the pilot study. On average, according to the latest entities:
Resouroe Ly data, $514.7 in revenue are returned for every dollar of HPC invested. But
Podcast first, let's dig into the overall market numbers. Screenshots from https://www.advancedclustering.com/hpc-provides-economic-return-investment-study-finds/ and

https://www.hpcwire.com/2015/11/18/hpc-roi-invest-a-dollar-to-make-500-plus-reports-idc/
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Ok, but What is a Student Cluster Competition?

A 48-hour, non-stop contest to build and run a (small) supercomputer

Teams of 6 undergraduate’? students:

e Design and build a HPC Cluster

 Measure and tune its performance

* Run real science workloads on your cluster and the cloud
* Recover from a disaster scenario

 Report on your results

All within a power budget

1. Team members must be enrolled at an educational institution, but not have been granted an undergraduate degree, at Nov 16, 2020.
2. Team members must be at least 18 years old by the start of the competition.



What's the process?

Preparation before the event:

 Teams form partnerships with institutions and vendors

e Design a cluster, practice building and running the applications
* Webinars to help you prepare

* Logistics of getting to the competition

e SCC provides conference registration and lodging for 6 team members plus 1 advisor
* We encourage institution and vendor partners to budget for other expenses
* Some details shortly

* Build and install your cluster, make posters, start on reports



What's the process?

At SC (dedicated webinar to come):

 Teams arrive Friday/Saturday, safety briefing etc on Saturday
e Saturday PM -> Monday AM: Build and test the cluster, social events
 Monday AM: Benchmarking begins! No more advisor help :)
* Monday PM: Competition kickoff!
e 48 non-stop hours of competition including:

* Running applications
Writing reports
Daily standups
Presenting posters and lightning talks
Disaster recovery (power outage)
Scoring interviews
Conference events
« Wednesday PM: Competition ends! Party night :)
 Thursday: Awards, wrap-up, cluster teardown



Some words from teams GeekPie HPC (ShanghaiTech University) and Wolfpack HPC
(North Carolina State University) about the SC19 Student Cluster Competition
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https://docs.google.com/file/d/1DExIavWyGijGvyH1ii7skeK5RpwiGcEe/preview

Members of team RACKlette from ETH Ziirich are here with us today

What was your most memorable
moment in the SC19
competition?

How much HPC experience did
you / your team have before
signing up last year?

How has the competition
impacted your career path?

What advice would you give to
someone thinking about joining
the SCC?




Introducing the Committee
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Jason - vice-chair

Verodnica - co-chair
Scott - co-chair



Introducing the Committee

* Abinhav - applications
e Stephen - infrastructure

e Ramin
* Angel
‘ * Sam
Rigo - < * Brian
infrastructure Paul - Stephen-_ . 'l e C(Carlos
inf reproducibility S D Eebar
Rebecca -
student

activities, posters

Andy - cloud John .
Steve - webinars

Jenna
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How to apply
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Days Held Registration Categories

Monday-Wednesday, November 16-18, 2020
TP Technical Program

The Student Cluster C tition (SCC developed in 2007 t id i ive high
e Student Cluster : ompeti |.on ( ) was developed in ; 0 provide an |mm§r5|ve ig . EX Exhibitor 24-Hour Access
performance computing experience to undergraduate and high school students. With sponsorship
from hardware and software vendor partners, student teams design and build small clusters, learn XO Exhibit Hall Only
scientific applications, apply optimization techniques for their chosen architectures, and compete in a

nonstop, 48-hour challenge at the SC conference to complete a real-world scientific workload,

showing off their HPC knowledge for conference attendees and judges.

Reproducibility Challenge
One of the applications presented to the student teams is the Reproducibility Challenge, in which
students attempt to reproduce results from an accepted paper from the prior year's Technical Program.

Students have the opportunity to interact directly with the paper's authors as they attempt to Applications Open
reproduce specific results and conclusions from the paper. As part of this challenge, each student team February 10, 2020

We use cookies to ensure that we give you the best experience on our website. Learn more
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How to apply
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2. Read the regulations

CORONAVIRUS & SC FIRST-TIME ATTENDEES EXHIBITORS STUDENTS MEDIA

Key pOintS: \" &20 PROGRAM EXHIBITS SCINET ATTEND SUBMIT
6 undergrads + 1 advisor

SCC Requirements & Regulations

g Age 18+ at time Of eve nt Teams, Institutions/Vendors, & Hardware
e Sponsoring institution and/or
VendOr Su pplies the ha rd Wa re ® Ateam is comprised of 6 undergraduate or high school students and one primary advisor.

SCC Team Requirements

o All team members must be at least 18 years old by Monday, November 16, 2020.

and software
* (can be aloan)
e Also shipping costs, team
transportation, etc
e Hardware must be
commercially available at e e

t i m e Of eve nt ® Institutions, sponsoring HPC centers and/or their vendor partners must provide their
team’s cluster hardware and software. The system’'s hardware and software must meet

® All team members must be enrolled at an educational institution but MUST NOT have
been granted an undergraduate degree before the start of the SCC.

® A team may be composed of members from multiple educational institutions including
combined high school and college students.

® Advisors are required to be staff, faculty or graduate students of the team's educational
institution(s) or sponsoring HPC center.

e Each team must have a sponsoring institution. In addition, it is highly recommended for an
institution or HPC center to have a vendor partner to help offset costs for the event.

competition rules.

* No NDAs
We use cookies to ensure that we give you the best experience on our website. Learn more



How to apply

3. Checkout these tips

.. we'll walk through them in a
moment
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CORONAVIRUS & SC FIRST-TIME ATTENDEES EXHIBITORS STUDENTS MEDIA

\ 4 & 2 PROGRAM EXHIBITS SCINET ATTEND SUBMIT

SCC Team Applications

Recommendations for Preparing Your SCC Team Application

® Before submitting your SCC Team Application, please carefully review the SCC Rules
section.

® Team Applications will be reviewed by the SCC Committee following the rubric
outlined below:

o Strength of Team (5 points)

o Strength of Hardware and Software Approach (5 points)
o Strength of Vendor/Institution Relationship (5 points)

o Strength of Diversity (5 points)

o Team Preparation (5 points)

o Teams that include institutions competing for the first time will receive 2.5 extra
points. Cross-institutional teams are encouraged.

® To assist you in preparing your application, please make sure that the responses for
each section of the application address the following:

o Strength of Team:
m Motivation for participating in the competition

® Qutcome the team expects from the competition (e.g., how will HPC impact the

We use cookies to ensure that we give you the best experience on our website. Learn more
https://sc20.super: iting.org/program/stt ident-cluster-competition/#




How to apply

W Student Cluster Competition
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4. Submit via this link

CORONAVIRUS & SC
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My Submissions

Make aNew Submission My Conflicts

SCC Team Applications

Recommendations for Preparing Your SCC Team Application
SC20 Student Cluster Competition Team Application Form

SCC Rules
Submissionsclose in 46 cays, 16 hours, 14 minutes.
Required fields are shown in red.

General Rules, Team Booth Access, System Hardware/Software, & Power Specifications
Deadiine: 11:59pm (UTC-12) Jun 19, 2020

Remember to click "Save as Draft” peri

v as e PP e
Primary Advisor

Please primary advi team. As per competition rules, ady
required to be staff, r f the team's donal instituti sponsoring HPC
center. Advisors i petitic

and be responsible for their team at alltimes.

isor must be
‘competition.

hoursa g

Student Cluster Competition Applications
Applications are now open.
Aoen st e iy s e e \
the ONLY advisor eligible for hot ir

Submit your
d the team.

o rdinators bk

People entered here willbe siven access to this submission like the original submitter.
Insert your contact info from your "My Account” page?

First/Given Names & M1 Last/Family Name

Email Company/Institution @ Department

2nd Company/Institution Country Professional Title

We use cookies to ensure that we give you the best experience on our website. Learn more
Logistics Coordinator

Please enter the inf

the team in this section.

Please note that everyone on this list will get added to the Student Cluster Competition @ SC20 mail

People entered here will b given access to this subission ike the original submittr
Logistics Coordinator 1: 53
Insert your contact info from your "My Account” page?
First/Given Names & MI Last/Family Name

Email Company/Institution @ Department

Days Held

(or this one)

Teams & Process




Preparing your application
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SCC Team Applications

Recommendations for Preparing Your SCC Team Application

e Before submitting your SCC Team Application, please carefully review
the SCC Rules section.

* Team Applications will be reviewed by the SCC Committee following the
rubric outlined below:

o Strength of Team (5 points)

© Strength of Hardware and Software Approach (5 points)
o Strength of Vendor/Institution Relationship (5 points)

o Strength of Diversity (5 points)

© Team Preparation (5 points)

© Teams that include institutions competing for the first time will receive
2.5 extra points. Cross-institutional teams are encouraged.

We get many great proposals each year,
but we have limited booth space

Knowing what we're looking for can help
you to write a winning Team Application

Tip: First-time teams get a bonus!



Preparing your application

4\% 4 &20 PROGRAM EXHIBITS SCINET ATTE Stre ngth Of tea m

e We're looking for teams who will
develop into great HPC professionals
* You don't need to be experts already
® Outcome the team expects from the competition (e.g., how will HPC . C - ” b . . d
impact the team's academic careers?) Urlous, Colla Oratlvel motivate

o Strength of Team:

= Motivation for participating in the competition

o Strength of Hardware and Software Approach: Ha rd ware a nd Softwa re

m Describe the hardware and software architecture in detail.

 Why are you choosing this

m Explain why the software and hardware architecture will be

e hardware/software?

m Describe the strategy for running applications and/or optimization ° DO some reseaqd rCh on the d ppllcatlons
Sb il to get a sense of what each one

m Explain why the architecture is well suited for the competition needs
applications.

| | o  What tools will you learn to use?
m Describe how the team will manage the system’s administration .
and application workflow. (Tlp: ask your vendor pPa rtner!)



Preparing your application

4\$> $20 PROGRAM EXHIBITS SCINET ATTE Vendor/lnStitUtion

* We want to know that you'll have
sufficient support!
 And that your hardware will be available

o Strength of Vendor/Institution Relationship:

= Will the vendor and/or institution provide hardware and fund

equipment shipping costs as well as funds for other travel and by the tl me Of the com petltlon

travel-related expenses that are not covered by the competition? e |f you are using new/u pcoming hardwa re,
= \WWhat other support will the team receive from vendors and/or the have ad plan B

institution?

If reviewers have questions about the architecture, who can answer Dive rsity

those questions from the vendor and team?
« If the team is planning to use a new architecture that s not * Many HPC professionals look and sound a

generally available, what is the backup plan if the new architecture |0t ||ke me

is not released or available by the start of the competition?

e And we can contribute a lot .. BUT:

L Sl * We need more voices informed by
® Does the team include meaningful contributions by groups that are H
traditionally underrepresented in the country of the sponsoring different cultura I’ la NEXAEE, gender’
institution? career, etc backgrounds
= \What efforts made during the team selection process to approach e So tell us what your team brings!

under represented communities?



Preparing your application

4\\ b $ 20 PROGRAM EXHIBITS SCINET ATTE

© Team Preparation:
® \What courses are available and attended?

= \What HPC resources will be used to investigate the applications
before vendor hardware arrives?

= \What is the team’s method for preparing for the competition?

= How will your team utilize cloud resources during preparation and
the competition?

Preparation

You can get from completely new to
HPC rising star in time for the
competition
BUT it takes dedication and
organization
So tell us how you're preparing
 What challenges do you foresee?
 What is your plan for meeting those
challenges?
* Tip: collaboration with your
institutions, vendors and each other
will greatly increase your resources



Hardware and Software: Things to know
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e New power budget: 4500W e e
* Power specifications (including PDU %= ov. o T
model) are under "SCC Rules" on the SCC b

main page SCC Rules

General Rules, Team Booth Access, System Hardware/Software, & Power
Specifications

Y T h e re a re 3 b e n C h m a r ks : Violation of any rule may result in a team's disqualification from the competition

or a point penalization at the discretion of the SCC committee. Any unethical
conduct not otherwise covered in these rules will also be penalized at the

o LinpaCk (HPL) (ShOWS peak performance) discretion of the SCC Committee.
[ H P CG ( IVI O re re a | i St i C’ to u g h e r The following violations will result in immediate disqualification:

® Having anyone other than the 6 registered team members in the team'’s

p e rfo r m a n Ce b e n C h m a r k) booth during competition hours.

® Any changes to hardware (including rebooting nodes) without first obtaining

o IOSOO (YOU WI” need Storage, and a permission from the SCC committee.
e Any communication between your cluster and a network other than the local

p a ra I I e | fi I e Syste m ) SCinet network (except for the approved cloud networks).

e Exceeding the 4,750-watt hard limit on PDU power draw.

* We will have a webinar about benchmarks,

W a t C h t h e fo r We use cookies to ensure that we give you the best experience on our website. Learn more

announcements



https://sc20.supercomputing.org/program/studentssc/studentssc-webinars/

Hardware and Software: Things to know
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* This year's applications are posted on on

SCC page
We aim to have webinars about each
CESM - Parallel climate model.

 Complex and challenging to optimize
e Usedin IPCC reports
GROMACS - Molecular dynamics
* Fast, vectorizes well.
e Used in COVID-19 research, as well as
materials science
Reproducibility Challenge
* Reproduce some results from the SC19

paper

Mystery Application
 Announced when the event begins!

SCC Benchmarks & Applications

Three Benchmarks and Four Applications for SCC20

Benchmarks

LINPACK Benchmark

wraw—— ] S ~ 5NN resinvraniartNinnacl/
NpL/topovu.org/projecuiinpacky

The Linpack Benchmark is a measure of a computer’s floating-point rate of
execution. It is determined by running a computer program that solves a dense
system of linear equations. It is used by the TOP 500 as a tool to rank peak
performance. The benchmark allows the user to scale the size of the problem
and to optimize the software in order to achieve the best performance for a given
machine. This performance does not reflect the overall performance of a given
system, as no single number ever can. It does, however, reflect the performance
of a dedicated system for solving a dense system of linear equations. Since the
problem is very regular, the performance achieved is quite high, and the
performance numbers give a good correction of peak performance.


https://dl.acm.org/doi/10.1145/3295500.3356220
https://dl.acm.org/doi/10.1145/3295500.3356220

Getting help

Teams will get access to a Google group

 Committee, application experts and other teams will be on the
group - great place to get help and help each other

Team liaisons

* Each team will be assigned a liaison from the committee
* Your liaison will be able to guide you for questions about the ev

logistics, etc
Webinars:

Y (99+) Student Cluster Compet/ X

L C @ © & https://groups.google.com/i w IO e . e =

) BeRKELEY LAB

Groups c o o o o

» Student Cluster Competition-SC'19  shared privately

62 of 134 topics (99+ unread) Tags - Members - About ©
Welcome Linfo Jweicome
By Student Cluster Competition-SC'19 - 3 posts - 218 views T 8/8/19
IMPORTANT INFORMATION ABOUT CHANGES TO POWER SETUP... () (273
By Student Cluster Competition-SC'19 - 1 post - 217 views ™' 6/13119
Gratitude (1)
By Jia Shi- 1 post - 13 views 1128/19
[VPIC] Submission (5)
By Emir Isman - 5 posts - 23 views 11720119

Get the Inside Scoop

Students@SC webinars are tailored to help you understand how to participate in a
variety of areas within the Students@SC program. Stay tuned, many webinars are
planned and will be added as information becomes available.

Missing input file in Reproducibility task (4)
%] By Yifan Wu - 4 posts - 56 views 11120119

[SST] Workload 2 deliverable (1)
By Tomasz Cheda - 1 post - 19 views 1120119

c @ © & httos://sc20.supercomputing.org/attend/blog/ [ 1o% - o ¥ IND O 8 e = Student Cluster Competition (SCC)

CORONAVIRUS&SC  FIRST-TIMEATTENDEES  EXWIBITORS  STUDENTS  MEDIA Q0 May 5, 12-1 pm EST

- « Get an overview of the Student Cluster Competition and learn how to join.
L 20 roswn  ovors  sover  amen svor ([SESIRES) e e e ren e et S e

© Register for this webinar <

Student Volunteers Program
May 8, 12-1 pm EST

* https://sc20.supercomputing.org/program/studentssc/studentsSt s

webinars/

* We'll have a series of webinars like this, about once per month, gn e ———

How to Prepare for a Student
Cluster Competition ar

topics to help you prepare

Blog: https://sc20.supercomputing.org/attend/blog/

* https://sc20.supercomputing.org/2020/05/01/how-to-prepare-for-  serammmiim. |

Here we'll keep you up to date with the latest news and perspectives on © Register for this webinar -
topics related to SC and the upcoming conference throughout the year. Check
out the tags to explore more posts on the subjects that interest you.

Receive the SC Newsletter
and blog posts in your

May 1,2020 r

& by Stephen Leak

Student cluster competitions have grown from the
original six-team contest at SCO7 in Reno, Nevada Iwould fik
into three highly competitive events each year: the SC communicat,

a-student-cluster-competition/
Websites

* https://studentclustercompetition.us/index.html

2020 Student Cluster Competition

3 Once agin, the SG Gonfrence sris i pleased o st the Student luser Competon (SCC),now 1
in its fourteenth year, at SC20. The SCC is an opportunity for students to showcase their expertise in a SCC Winners
friendly, yet spirited, competition. Held as part of the Students@SC program, the SCC Is designed to
inlroduce the nex!_generaon. of Sudents o the gh-perormance- compulng communiy. The

A Sc19: Denver, €O

The Student Cluster Competiion s an HPC mltdiscipinary experience integrated Wirin the HPC
ihering, he Conference. s & microcosm of &
Days Held modem HPC.center tha teaches and nspres students to pursue careers n the fied. i demonstates
Monday-Wednesday, November 16-18, 2020 he breadn of Skls, technologies and sdence that I takes o buld, mainain and ui
supercomputers. I s roakime, non-510p, 4&-hour challnge teams of ndergraduate andor nigh
and race

‘The Student Cluster Competition (SCC) was developed in 2007 to provide an immersive

° h tt p S ./ / S C 2 O : S u p e rC O m p u t I N g . O rg / p rO g ra m / St U d e n t S S C / St U d e N t— C | u S ST cosine D e B i s W“h‘j:::::::‘::;Wwo::’:;:ms°'E”‘““""s nenpessrEnssess = =::"T'x

ter-competition/

SC conference to complete a real-world scientific workload, shawing off their HPC knowledge for
conference attendees and judges:

Reproducibility Challenge
One of the applications presented to the student teams is the Reproducibility Challenge, in which students
attempt to reproduce results from an accepted paper from the prior year's Technical Program.
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Coronavirus & SC

The health and safety of the SC20 family—participants and volunteers alike—are our
first priority. We recognize the impact that COVID-19 is having, and will have, on
international travel in particular. We are closely monitoring any specific travel advisories
through official channels, which include the World Health Organization (WHO) and the U.S.
State Department.

The SC20 committee is investigating options for limited remote participation for the
conference in November 2020 should the need arise due to travel restrictions associated
with COVID-19.

We will make a broad announcement if remote participation becomes available for the
conference. We continue to monitor the situation closely, but at this point are hopeful for
normal conference operations.


https://sc20.supercomputing.org/attend/coronavirus-sc/

Important Dates

Team applications close: June 19, 2020
Notifications will be sent July 3, 2020

Competition: Monday—Wednesday, November 16-18, 2020

Teams will arrive on the weekend to set up

Webinar schedule:
https://sc20.supercomputing.org/program/studentssc/studentssc-webinars/



https://sc20.supercomputing.org/program/studentssc/studentssc-webinars/

Apply Now & Follow Us!

g @SCCompSC

SC20 SCC Program details and team application information:
https://sc20.supercomputing.org/program/studentssc/student-cluster-competition/

SC20 SCC Mystery Application:
https://sc20.supercomputing.org/program/studentssc/student-cluster-competition/

SCC History:
https://studentclustercompetition.us/
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https://studentclustercompetition.us/
https://twitter.com/SCCompSC

yStudentsSC

'sc20

Atlcnta more
GA than hpc.

Questions?



https://www.instagram.com/studentssc/

