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This is a joke ©

We work in turbulent times of
disruptive change

* Cloud Computing

* Deep Learning and Al

* |oT and Data Science

* Massive urgent scientific challenges
* Uncontrolled security threats

* New institutes

* New national organizations
* New software
* New mandates



Next stop Wonderland

Wonder| and

| Wonder| and




q? l‘ll(llllblllllD'L\Vlllg ) "\\) E;
& o, § soutH @ ¥ s g o
2 MEDFORD SEARCH THIS AREA & 7! /. 2 O 3
LINGTON g ) Y, Y- e %2 ‘ Pion st i
£ ) s River State & ) %, &
3 TUETS & 9 Reservation L Gateway Center % e e oqs‘
5 ® \
TEELE SQUARE POWDER Q u%o/ e
HOUSE SQUARE Target 9,
New England o Market Basket ey
@ Davis MAGOUN Costco Wholesale Q & Produce Center 9 o 03 %
Station SQUARE LEGOLAND Discovery. & G, Y S %
%, Center Boston 3 RCRN s Z
% s
Rindge ave o“@uﬂ Red Line Real Estate 57‘? ASSEMBLY, % cﬁ‘&“ s
AppleCinemasQ ? "“:,L v NUHELE % > %’% Chelsea ,.5?
3 w
gw ; gW'NTER HILL TheHomeDepotQ % \g’ %‘S} Gj
IDGE L g ) Porter Square Station s F ADMIRALS HILL c
IND.S Danehy Park & Sq S y "’"ruum
o, Somerville LA Mystic &
%, iver 1
3 NE'GHNB,gEHOOD %4, SPRING HILL SOMERVILLE L orGing
A Pe,
Q G st [Lesle s g
Z "o, > foiversity PROSPECT HILL
e
é.}\ ) Q Harvard Northwest o Bow Street Yoga ingon St MEDFORD STREET Spaulding Rehabilitation
= s Q Science Building e / THE NECK Hospital Boston EAGLE HILL
NESE Launch Meeting % Yooy, (+)
qiashingfon St %, ord st & >
()} >
WEST S INNER BELT o ¢
CAMBRIDGE % Harvard o WARD TWO ' Target @ Bunker Hill Monument € '\ CENTRAL SQUARE &
v® 75 University g
© USS Constitution
& - . 3 NiuSe CENTRAL-MAVERIC
Cambridge e REET
< “ambrigg, St
MID-CAMBRIDGE
QOZY WELLINGTON-HARRINGTON N
0ga
Harvard @
Business Central Square Station EAST
$ Harvard Stadium )~ School RIVERSIDE “\(RedLine) (T) S AMEBRLDGIE oldWorth Church @
e . - JEFFRIES POINT
°°2‘::n S ghaf'est'?lvell'v @ Redline Fight Sports Binne \ Callahan Tunne), A
[o] k . i
ugh ) eservation Westarn Ave Broad Institute Y St 0 The Paul Revhte House @ Vent Building Sailing Center
jers Field ® & daaien Sie S MIT Muséu @ o &) Kendall
<_90\(\ £ ® Area
& Whole Foods Market 9 {50]
Jump On In Q 9 Hyatt Regency. °
CAMBRIDGEPORT Massachusetts Boston Harbor
Institute of
Technology )
| — GJ ﬁ,,aa‘s‘ ‘\e&"“
2 @ ‘ Fan Pier Park
& Boston Children's o . .
ALLSTON 490/ Boston M0 ggi::rsr:;::aerg Art
Q Paradise Rock Club  University @
& PACKARD, e
B § ORNEN Blue Hills Bank Pavilion
Arren g, The Westin V. ilding #
\ e‘¢“° e John Fitzgerald Kennedy o Fenway P2 Boston Waterfront. o o ent BUNQERS
e(é“ National Historic Site %] @ Indians \5 Red Sox - Now Besye T Convention o S @
s, Corey Hill . Beehive Q and Bxhibition Center Q
N ’b% Outlook Park Whole Foods Market 9 coluMBUS o
e FENWAY/ Broadway
T : Northeastern Reserve Channel
rader Joe's ° KENMORE University // Peters Park @ &"A' °
Museum of Fine &
: ¢ Arts, Boston & @
GRIGGS PARK Boston ghicens ERNANRKE X SOUTH BOSTON E1stSt
HARVARD ospita _ <« «  SOUTH OF 5 ‘_‘
AVENUE ’ Harvard Medical Sche® Transit o GTON Sy E Broadway _—
h.\ Ny o= = Q‘? Click on stations for more information r )’66) V\z"\e‘ s s gt O ‘ ﬁ ‘



Technology companies

Amazon Says 900 Jobs Will Be
RedHat Added At New Boston Office
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Boston is No. 1in the country for startups (again), says U.S.
Chamber
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Construction worker killed
at Wynn Boston Harbor
construction site
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Our Mission Our Investments

Our Investments
The Massachusetts Life Sciences Center has thus far invested or committed more

Our Team than $650 million* in state funding, leveraged more than $2.8 billion in matching

Board of Directors investment capital, and made investments thus far projected to create

thousands of new jobs in the Commonwealth.
Scientific Advisory Board

*approximate distribution of investments the MLSC has made across the state,

BlomanUfaCtunng Advnsory rounded to the nearest million, as of June 2017

Panel

MLSC Careers

Northeast

$55M

West Central
$126M $142M " Greater Boston
MetroWest $192M
$67M

Southeast
$66M

Due November 8, 2018



We’'re swimming in new Data Science Institutes

For Data Science, location matters!

INTERVIEW: BU physicist on creating
new, math-driven field of medicine
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Rajen Kilachand Center for Integrated
Life Sciences & Engineering

e Boston University Data Science Initiative
 Harvard Data Science Initiative
 MIT Institute for Data, Systems and Society

. D a ta S C i e n C e at N O rt h e a Ste r n U n ive rs itv Professor Andrew McCallum, Priscilla Chan and Mark Zuckerberg
* Center for Data Science, UMASS/Amherst UMass Amherst Center for Data Science

partners with Chan Zuckerberg Initiative

BY: ED BLAGUSZEWSKI



BU

Boston University & @BU_Tweets - 14m N

President Brown today announced a proposed project to give data science a
home on Comm Ave — a 17-floor building meant to resemble a stack of books
that will be home to @BU_Computing, mathematics and statistics, and computer
science.
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BU to Build Data Sciences Center

Boston University announced its plans to build the BU Data Sciences
Center. By bringing mathematics and statistics and computer science dep...

bu.edu

October 1, 2018
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M.I.T. Plans College for Artificial
Intelligence, Backed by $1 Billion

The Massachusetts Institute of Technology is taking a particularly ambitious step in
preparing students to develop, and consider the implications of, artificial intelligence. It is
creating a new college, backed by a planned investment of $1 billion.

Cody O'Loughlin for The New York Times

New York Times...Yesterday!
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ro carbon footprint
350,000 x86 cores now
Space/power/cooling for 785 racks
90,000 square feet of computer floor
Space for 2d building or pods

Consortium: BU, Harvard, MIT, NEU, UMASS,
Commonwealth of Massachusetts, DELL/EMC and Cisco




National compute & storage resources

Pittsburgh Supercomputing Center
- Bridges: 21056 CPUs
- Bridges GPU: 1344 processors
—_— "\ -Bridges large memory: 160 CPUs
| A, -\ -Bridges Pylon (storage): 10000 T8
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San Diego Supercomputer Center: o« | T‘ Y ¥ ./ reones MGHPCC
- Comet: 46752 CPUs AN --l,[ 4: (
- Comet GPU: 1728 processors e 0 —u
- Qasis (storage): 4000 TB N .

Texas Advanced Computing Center:
- Stampede2: 368280 CPUs

- Wrangler: 2304 CPUs
350,000 cores

- Ranch (storage): 61440 TB
- Wrangler (storage): 10000 TB ~50000 TB storage




Home AboutUs Projects People GetHelp ContactUs Resources

Home AboutUs Projects People GetHelp ContactUs Resources

The Northeast Cyberteam is an NSF-funded NSF Funded...., John Goodhue PI &

initiative to build a team of research MGHPCC Executive Director
computing facilitators (RCFs) to support

researchers at small and mid-sized
institutions in the region. + University of Maine

We are looking for exceptional individuals who + UmverSIty Of Vermont

have some research computing experience, + University_ Of New\Ham pshlre
and are interested in learning more! If
matched to a project, you will be assigned a
mentor, and together you will provide
assistance to a researcher working on a
computationally intensive project. Stipends
are available and current projects are listed
below.

About Us (<J(>)

omputing power in the Nortneast.

Contact Us

18




NET3

Northeast Tier 3

Boston University Channels

accounts

admin

Harvard University

# general

UMASS/Amherst

60

45

30

15

0

Q:'L

management

Direct Mess

Operated by Wayne’s group as part of NET2 e
49 Users o
Gradually growing

Almost as many UMASS users as BU users
Essentially no extra work for Augustine
Use of Slack is extremely helpful

UMASS bought in with three nodes

+ Add Apps

2018-08-24
UMASS: 18

Alex Sherman, Augustine
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¥¢ | 848 | R0 | Company-wide announcem:
wertung startea nro 1s nere | Monday, September 10th

S Alex Tuna 11:10 AM
= A Oh, perfect. Thanks Saul.

Tuesday, September 11th

‘ Jackson Burzynski 9:45 AM
Has anyone else been experiencing longer than usual batch queue times on the tier3
queue? It doesn't look like much is running on the queue but my jobs are taking a very long
time to start

J Augustine 10:10 AM
looking into it

& Saul Youssef 10:56 AM

Hello Jackson. Your current limit is 300 jobs at once. You're running 150 atm, with a job
finishing (successfully) every second or so, so it's quite fast
http:/egg.bu.edu/NET3%7Binf:NET3%7D/gadget:Jobs/section:report/%7Bsubsection:Re
cent,cron:30%20min%7D/Recent_job_table.html
NET2 overall is filled to the brim with production MCORE jobs which you can see from
this plot
http:/egg.bu.edu/NET3%7Binf:NET3%7D/gadget:Jobs/section:report/%7Bsubsection:Hi
story,cron:1%20hour%7D/All_Jobs.html
We've added some more tier3 only resources, so your job numbers should gradually ramp
up.

‘ Jackson Burzynski 10:57 AM
Thanks Saul!

1

Yesterday

Saul Youssef 4:02 pM C Q@ =2 w
NET3 Futures....

Here are some things that we are working on that will be soon be available at MGHPCC:

I UMASS
[ Harvard
I Freiburg
Il Boston

THEME: If you’'re good at
something, do it for the
whole consortium.

19



THEME: If you're good at something,
do it for the whole consortium.

NESE: The Northeast Storage Exchange

Saul Youssef,! Scott Yockel,2 Chris Hill,3 John Goodhue,? Devesh Tiwari,> and Mike Zink®
Boston University,! Harvard University,2 MIT,3> MGHPCC,* Northeastern University,> University of Massachusetts®

15t Deployment being

cabled now. 12PB starter;

40+% buy-in already RedHat Partnership Going!

BOSTON

UNIVERSITY

I'Iil'

Massachusetts Green High
Performance Computing Center

(MGHPCC) b
* 15 megawatts, 785 racks, approx.
2/3 full now

>350,000 x86 cores now

* Redundant 100Gb fiber ring to
national research networks

* Secure, single use site

* Room for second building and/or

expansion via pods

Context: The Consortium is

comparable to the whole Pacific

Research Platform in a single

building:

* 5 Universities, 9 campuses
including Harvard and MIT

* 17,000 researchers

* More than 100,000 students

* Five new Data Science
initiatives or institutes

* Looking to expand membership

cattecn <
Stanford
ue <

PROJECT ORGANIZATION

* Management, planning, outreach, science coordination, sustainability: A/l Pls

* Operations: Scott Yockel, Harvard FAS Research Computing, BU, RedHat

* Networking: Jefferson Burson, Harvard University IT

* Technology planning: Devesh Tiwari, Northeastern University

* Ocean apps and iRods: Christopher Hill, MIT =

* Block storage for clouds, CloudLab: Mike Zink, UMass/Amherst

* NET2, LHC applications, federated LHC storage: Saul Youssef, Boston University
* Collaboration with RedHat, Mass. Open Cloud: Orran Krieger, Boston University
* Authentication and Globus: Jim Culbert, MGHPCC

* Education, Outreach, Open Storage Platform: John Goodhue, MGHPCC

For Data Science, location matters!
_— DATA SCIENCE
Every one of the five
Consortium member
universities have a new
data science institute,
initiative or program.

Boston University Data Science Initiative

Harvard Data Science Initiative

MIT Institute for Data, Systems and Society
Data Science at Northeastern Universi
Center for Data Science, UMASS/Amherst

éﬁié b =23

Every Consortium university will be able to

create their own control room showing

Northeast U.S. cyberinfrastructure operations

including NESE. This will be great for

+  Community building

+  Student projects and training

- Inspiring new generations of operations
software based on Data Science and Al

Amazon Says 900 Jobs Will Be
Added At New Boston Office

RedHat

Intel N .

DELL/EMC Partnership with RedHat

Google * Via BU/RedHat “Collaboratory”

:V'D‘A * Design consultation...including
mazon N :

Facebook with Sage Weil

Microsoft

* Installation help

* Embedded RedHat personnel

* Use of RedHat facilities in Boston
* Premium software Subscriptions

Wolfram Research
Mellanox

Cisco

General Electric

IDSS

GOALS

To meet the storage needs of the data revolution

for science, engineering, education and technology.
To be the start of a national cyberinfrastructure in

the Northeast U.S.

STRATEGY

CephFs/Posix

MR 3 x 100Gb/s uplinks to 1

Take advantage of the basic economics of storage.

Use our unique consortium and the MGHPCC facility as
a starting point.

Organize the project for long term growth, with
institutional responsibilities, community building, long
term planning, integration with education, and long
term technology tracking.

Use our unique environment for partnerships with
universities, technology companies, biotechs, hospitals,
institutes, and new data science centers.

Internet2, Internetl
ESNet, LHCONE,...

Up to
576
100G

Globus Gridftp LHC Data

University buy-in, Project buy-in, NESE project funds, Inherited Equipment

Basic Storage Unit .

First Deployment
Six racks at two sites

. 12 PB raw storage

Small, flexible 120TB OSD
Designed for all storage
types: CephFS, Block
storage, S3, Swift, Globus
endpoint

*  SSDs for Ceph Bluestore
* 100Gb/s networking

As dense as 60 bay 180D
12 x 1078 7200 rpm spinning
ain storage. .
ndurance SO
Bluestore (r-ph L o
‘Ceph write-ahead log
2x1068/5 .

3.9 PB raw per rack when filfed

space fo

rore buy-ins Singl o o .

FIRST SCIENCE

NESE storage for the U.S. ATLAS Northeast Tier 2 center (NET2, BU/
Harvard) is one of the first production applications. 6PB and growing.
Federating NESE storage with OSIRIS/(Also NSF-DIBBS) and with tape
storage at Brookhaven National laboratory to produce a prototype
national federation which can be scaled to the 1 EB needed in 2026 for
the high luminosity LHC

Ocean Modeling by Chris Hill's group at MIT uses data from ships, fixed
stations, from space and from simulations.

Jeffrey Lichtman’s lab at Harvard
produces ~10 PB per year of
electron microscopy images of
mouse brains with the goal of
mapping neuronal circuits and
understanding brain function
Mark Fried! of BU needs to to
analyze 10s of PB of multi-
spectral time-series satellite
images of the Earth.

Remote Sensing & Geospatial Sciences

« Lars Hernquist’s group at
Harvard studies galaxy
formation and cosmology with
simulations which need 100s
of TB for intermediate steps.

« Anext-gen gene sequencing
facility at Harvard needs to
store and process tens of TB
per day.

£+ Advanced microscopy at Casaz=s
Harvard images mitochondria
in single cells and produces

approximately 1 PB of data
per year.

Astrophysics
(Hernquist -

+ The CASA project at UMASS/ ~*
Amherst aims to revolutionize
rapid response to hazardous
weather. Data currently at

DFW metroplex.

INTERVIEW: BU physicist on
creating new, math-driven field

+ Network physiology is a new field invented by Plamen Ivanov at BU
where unique medically important insights can be extracted from
multi-source human physiology data with fast enough access for
clinical response.

+ These are only some of the first expected NESE applications to be
discussed at meetings like HPC Futures.

of medicine

Buy-ins done or planned from...

* Harvard FAS RC
. MIT
¢  UMASS/Amherst
* Boston University
* NET2 project
We already have 40% buy-in




PILOT project including BU

THEME: If you're good at
something, do it for the
whole consortium.

MIT Supercloud

Education and Outreach

o Home

o Requesting An Account
o Getting Started

o How To Use

o Jupyter Portal

o Online Courses

o Contact

Login using Touchstone

Mathematics of Big Data

Spreadsheets, Databases, Matrices, and Graphs

Jeremy Kepner and Hayden Jananthan

Foreword by Charles E. Leiserson

MIT LINCOLN LABORATORY SERIES

N

Systems and Software

This page lists information about the system and available software, languages, compilers, modules, etc. This is only a partial list, so if there is
anything you are interested in that isn't listed here, please contact us.

MGHPCC TX-E1 Specifications

Number of Nodes 56
Total CPU Cores 1348
Total GPUs 10
Distributed Storage 873 1B

CPU-Only Nodes

Processor Nodes Cores RAM Local Disk
Intel Xeon 25 16 64 GB 16 TB
Intel Xeon 7 2x 14 256 GB 127TB
AMD Opteron* 20 2x16 192 GB 87TB

GPU Nodes (Intel Xeon CPU)

GPU Type GPU Interconnect Nodes GPUs CPU Cores RAM Local Disk
Volta V100 NVLink 1 4 2x14 500 GB 2TB
Volta V100 PCle 3 2 2x 14 500 GB 27TB

21

* Coming soon!



Internet2, Internetl
ESNet, LHCONE,...

MASS OPEN CLOUD MIT Supercloud

Education and Outreach

Metrics, lQgs, accounting

CephFS/Posix  Globus  Gridftp LHC Data

Metrics, logs,
accounting

Northeast Tier 3

Boston University
Harvard University
UMASS/Amherst

SCC
~_

Odysse . .
s * Save accounting and analytics for

everything together
* Generate “control rooms”
e Starting point for Data Science
and Al projects
* Cybersecurity hub
' * Helps to establish trust,
excitement, student involvement

BU,HU,MIT,NEU,
UMASS, MGHPCC

22
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All collaborators get to make and use a Inspiration for Students, Visitors, Data Science,
“control room”! Curation, histories, accounting, data shared **




Internet2, Internetl
ESNet, LHCONE,...

~Pe

/7 \

CephFS/Posix  Globus  Gridftp LHC Data S3/Swift Block storage

University buy-in, Project buy-in, NESE project funds, Inherited Equipment 24



Why this is going to work

* NET2 - the U.S. ATLAS Northeast Tier 2 Center, one of four Tier 2 centers in the U.S. for the ATLAS LHC
Experiment at CERN
* About 6PB of GPFS storage and 10,000 cores, 100G to internet2 & ESnet. Joint BU/Harvard project.
* Spends about S150K per year on storage hardware.
» Storage in AWS would cost more than $1M per year instead.

* It wouldn’t work anyway because we need ~200Gb/s between the storage and the computing
fabric. Easy on the MGHPCC floor, very expensive otherwise.

P~ < U




Starter NESE OSD deployment

1U
As dense as a 60 bay JBOD
12 x 10TB 7200 rpm spinning drives
Main storage
4 x 480GB Micron high endurance SSD
Bluestore Ceph database + CephFS metadata
1 x 32GB NVMe
Ceph write-ahead log
2 x 10Gb/s
Matched to the drives
1 x Single Socket Intel Xeon Skylake 2.2 Ghz (3.0 Ghz Turbo), 10C/20T
...with AVX-512 SIMD coprocessor
Plenty of CPU for 12 OSD unit
12 PB Raw, 40% buy-in



NESE hardware layout

« MGHPCC

St Hardware arrived, powered,
- networked in Harvard pods

BGG
R7-PB-C14: 2018-08-21 04:50:17 UTC

loweredge type vendor anchor model nics ST drives
1 44 MAN DELL
2 43 Cable Manager
3 42 Cable Manager
4 41 ADM GDT
5 40 TOR DELL S5048-ON 48x25G, 6x100G
6 39 #HuHEH Air Gap
7 38 TOR DELL S5048-ON 48x25G, 6x100G
8 37 Air Gap
9 36 MON Microway SYS-5019P-WTR 2x10G, 2x1G 32813 2x240G Micron SSD
10 35 MON Microway SYS-5019P-WTR 2x10G, 2x1G 2x240G Micron SSD
1 34 MDS Microway SYS-1028U-E1CRTP2 2x10G, 2x1G 32825 2x240G Micron SSD
12 33 #HHH Buy-in OSD 8 ! 2
13 32 #HHH Buy-in OSD ol P =
14 31 Buy-in OSD : ;i g = P
15 30 #HEHHHR Buy-in OSD
16 29 #HiHHH Buy-in OSD
17 28 #HHH Buy-in OSD
18 27 HEHH#? Buy-in OSD
19 26 HEHHHR Buy-in OSD
20 25 #iHH Buy-in OSD
21 24 Buy-in OSD
22 23 Buy-in OSD
23 22 HEHHHR Buy-in OSD
24 21 OSD Microway SSG-6019P-AQ
25 20 OSD Microway SSG-6019P-
26 19 0SD Microway SSG-6019P-AQ . m—
27 18 OSD Microway SSG-6019P-A(Q o5 T esnes
28 17 OSD Microway SSG-6019P-A]
29 16 OSD Microway SS8G-6019P-A(Q
30 15 OSD Microway SSG-6019P-A(
31 14 OSD Microway SSG-6019P-A(
32 13 OSD Microway SSG-6019P-A]
33 12 OSD Microway SS8G-6019P-A(Q
34 11 OSD Microway SSG-6019P-A(
35 10 OSD Microway SSG-6019P-A(Q
36 8 0OsD Microway SSG-6019P-A(
37 8 OSD Microway SSG-6019P-A] )
38 7 0OSD Microway SSG-6019P-A] ]
39 6 OSD Microway SSG-6019P-A( . Microway  8bUU44bdbd JUI 31, ZUT8, TZUUIUU AM JUI 31, 2UZ3, 1£:UUIUU AM U BOSION UnIversity
40 5 0OSD Microway SSG-6019P-A( b \\c\ Microway 8500446565 Jul 31,2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0 Boston University
41 4 OSD Microway SSG-6019P-A] NN SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
42 3 0sD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32956 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
43 2 0sD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32955 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0 goron University
44 1 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32954 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0 oston University
45 0 rack EATON  rack MGHPCC



NESE hardware layout

MGH;:M, Starter Deployment:
-co Total of 101 OSD nodes, 101 x 12 x 10 = 12 PB raw

R7-PB-C14: 2018-08-21 04:50:17 UTC

loweredge type vendor anchor model nics ST drives warranty PO arrival expiration age owner
1 44 MAN DELL ProSupport Harvard University
2 43 Cable Manager Harvard University
3 42 Cable Manager Harvard University
4 41 ADM GDT Harvard University
5 40 TOR DELL S5048-ON 48x25G, 6x100G ProSupport 8500445037 Boston University
6 39 i Air Gap
7 38 TOR DELL S5048-ON 48x25G, 6x100G ProSupport 8500445037 Boston University
8 37 Air Gap
9 36 MON Microway SYS-5019P-WTR 2x10G, 2x1G 32813 2x240G Micron SSD Microway 8500445312 Jun 1, 2018, 12:00:00 AM Jun 1, 2023, 12:00:00 AM 2  Boston University
10 35 MON Microway SYS-5019P-WTR 2x10G, 2x1G 2x240G Micron SSD Microway 8500445312 Boston University
1 34 MDS Microway SYS-1028U-E1CRTP2 2x10G, 2x1G 32825 2x240G Micron SSD Microway 8500447456 Jun 1, 2018, 12:00:00 AM Jun 1, 2023, 12:00:00 AM 2  Boston University
12 33 #HHH Buy-in OSD TBD
13 32 #HHH Buy-in OSD TBD
14 31 Buy-in OSD TBD
15 30 #iHHH Buy-in OSD TBD
16 29 #HiHHH Buy-in OSD TBD
17 28 #HHH Buy-in OSD TBD
18 27 Buy-in OSD TBD
19 26 HEHHHR Buy-in OSD TBD
20 25 #iHH Buy-in OSD TBD
21 24 Buy-in OSD TBD
22 23 Buy-in OSD
23 22 HEHHHR Buy-in OSD
24 21 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32974 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD  Microway Jul 31,2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  UMass/Amherst
25 20 OsD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32973 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD  Microway Jul 31,2018, 12:00:00 AM  Jul 31, 2023, 12:00:00lAM 0  UMass/Amherst
26 19 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32972 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway Jul 31,2018, 12:00:00 AM  Jul 31, 2023, 12:00:00 AW\O0  UMass/Amherst
27 18 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32971 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0 Boston Universi
28 17 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32970 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
29 16 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32969 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00AM 0  Boston University
30 15 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32968 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00AM 0  Boston University
31 14 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32967 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
32 13 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32966 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
33 12 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32965 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
34 11 0SD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32964 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
35 10 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32963 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00AM 0  Boston University
36 9 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32962 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
37 8 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32961 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00AM 0  Boston University
38 7 0OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32960 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00AM 0  Boston University
39 6 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32959 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
40 5 0OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32958 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0 Boston University
41 4 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32957 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
42 3 0sD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32956 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0  Boston University
43 2 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32955 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0 g on University
44 1 OSD Microway SSG-6019P-ACR12L  2x10G, 2x1G 32954 12x10000G 7200rpm, 4x480G Micron SSD, 32G NVMe, 128G SSD Microway 8500446565 Jul 31, 2018, 12:00:00 AM Jul 31, 2023, 12:00:00 AM 0 oston University
45 0 rack EATON  rack MGHPCC




Summary:
Northeast Projects that Might Interest You

7.
8.

O.

. MGHPCC

. Northeast CyberTeam (NSF funded)

. Northeast perfSonar Mesh (Shawn helped with this)
. Massachusetts Life Sciences Center

Northeast Tier 2 Center (NSF, analogous to Shawn’s AGLT2)

. Northeast Storage Exchange [NESE] (NSF, analogous to Shawn’s

OSiRiS)
Open Storage Network (NSF, John Goodhue co-Pl)

Massachusetts Open Cloud
MIT Supercloud

10.HPC Futures



Computatia
Computer

- Cybersec

Deep L.
Gravitati

atﬁa ;

uno Mission to Jupiter
Neurobiology
Quantitatiive Social Science

Erik Katsavounidis MIT

Orran Krieger Boston University

John Manferdelli  Northeastern University

Mark Michalski Massachusetts General Hospital
Stephen Wolfram Wolfram Research

Rajiv Shridhz
Paul Whltfﬂ -\
Saul Youssef
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