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What is DesignSafe?

« A web-based research platform that provides tools to manage, analyze,
and understand critical data for natural hazards research

DesignSafe Vision

* A cyberinfrastructure (Cl) that is an integral part of research discovery
— Provide a platform for data sharing/publishing
— Enable research workflows and access to high performance computing (HPC)

— Deliver cloud-based tools that support the analysis, visualization, and
integration of diverse data types

« Amplify and link the capabilities of natural hazards researchers in the US
and abroad

égtg TEXAS TACC RICE Florida Tech



PURDUE UNIVERSITY
Network Coordination Office
NSF Award #1612144

UNIVERSITY OF COLORADO BOULDER
Extreme Event Reconnaissance Coordination
NSF Award #1841338

UC BERKELEY
Computational Simulation
“ NSF Award #1612843

UNIVERSITY OF WASHINGTON
Natural Hazards Reconnaissance Equipment
NSF Award # 1611820

UNIVERSITY OF TEXAS, AUSTIN
. Community Cyberinfrastructure
| NSF Award #1520817

N H ER I Natural Hazards
Engineering
v v Research
’ Infrastructure OREGON STATE UNIVERSITY

Wave Basin and Flume

FLORIDA INTERNATIONAL UNIVERSITY
Wind Simulation

NSF Award # 1519679 NSF Award #1520853
DesignSafe cyberinfrastructure
Seven experimental facilities e UAERSITY OF FLORDA
RAPID reconnaissance facility s NSF Award 11520843
Computational modeling and
simulation center (SimCenter) Sl - e
Coordinating Office (NCO) NeF A saoset L uesono NP eml it 08

NSF Award #1520904
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www.designsafe-ci.org

NHERI: A NATURAL HAZARDS ENGINEERING RESEARCH INFRASTRUCTURE

I Research Workbench ~ I Learning Center v NHERI Facilities v NHERI Community v About  Help ~

Data Depot
D

Workspace
P Recon Portal
p

SimCenter Research Tools

derstand critical
esearch.

User Guides

ed research
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Search DesignSafe Q

Learn how to
Start Using DesignSafe

12m

Browse the Data Depot's
Published Data Sets

Join the conversation in
DesignSafe's Slack Channel

Learn more about

El
El

NHERI, the NCO & DesignSafe

NHERI Five-Year
Science Plan

QuakeCoRE/NCREE Blind Prediction Competition

The QuakeCoRE center in New Zealand, in collaboration with the National Centre for Research on Earthquake
Engineering (NCREE) in Taiwan and DesignSafe in the US, is excited to announce a competition to predict the
response of reinforced concrete (RC) structures with torsional irregularities to earthquake shaking. Expressions of
interest are due by 5 pm on May 01, 2019 (New Zealand time).

FIND MORE NEWS IN THE NEWSROOM

; Unit Type C
&
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N N | ‘.}
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DesignSafe Research Workbench

« Data Depot Data Repository
— Private space (My Data)
— Collaboration space (My Projects) for data sharing and ultimate publishing
— Publicly accessible space (Published) for curated data from My Projects
— Publicly accessible space (Community Data) for uncurated data
 Discovery Workspace

— Apps/tools for computational simulation, data analysis, etc. with access to
files in Data Depot

 Reconnaissance Portal: discover published reconnaissance data

égsg TEXAS TACC RICE Florida Tech
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Data Depot: My Projects

s + | @ i o o

DATA DEPOT Find in My Projects Q Rename || Move Coip;. Preview || Download || Move to Trash
© Add a
Project ID Project Title PI Last Modified
My Data
PRJ-2440 Ridgecrest, CA earthquake, July 4, 2019 Scott Brandenberg 9/11/19 8:56 AM
My Projects , B
PRJ-2531 TxDoT - Seismic Vulnerability and Post-Event Actions Patricia Clayton 8/29/19 1:36 PM
Shared with Me PRJ-1716  NHERI TallWood Project_Task 4a Shiling Pei 8/29/19 9:31 AM
Box.com PRJ-1437  Simulation Test Project Ellen Rathje 8/28/19 2:31 PM
Dropbox.com PRJ-2466 DesignSafe-QuakeCoRE Cyberinfrastructure Workshop Ellen Rathje 8/27/19 2:53 AM
Google Drive PRJ-1729 NHERI@UTexas Nonintrusive Sinkhole 3D-Imaging Workshop Kenneth Stokoe 8/21/19 10:34 AM
Published PRJ-2504 Vorticity-Advection-RODSEX experiment Steve Elgar 8/19/19 1:27 PM

A space to share files/data/results with collaborators
and to eventually publish for public use

By OTEXAS TACC RICE  FHorida Tech
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Data Curation
Philosophy

Q <9REDUCE
RECYCLE
* Allow users to easily store, share, document, and publish
data throughout the life of a research project

* Flexible data models and interactive curation

— Allows researchers to decide how to represent
their research

— Support different types of data

— Consider what is needed for data to be
understandable by others for data reuse

Dy WTEXAS TACG RICE Forida Tech9
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DesignSafe Data Models

Structured, yet flexible, data models for different types of research

9B

g3s
=ss

]| 3
B

|

Experimental Project
For physical work, typically done at an experimental facility or in the field.

Simulation Project
For numerical and/or analytical work, done with software.

Hybrid Simulation Project
For work using both physical and numerical components.

Field Research Project
For work done by observation in areas affected by a natural hazard.

Other Project
For work other than the project types above.

Curation

Define categories

Categories assigned to
files/folders

Relate categories to organize
data

By OTEXAS TACC RICE  FHorida Tech



-
Curation Process

PRJ-2363 F
| Relate Data é‘
SILTS AND —
PI JZB01
CoPls
Project Type -
Awards —@ Digital Data Report 4 ¥ Remove
Keywords ublication Preview 1 Add Experiments | 2Add Categories | 3 Relate Data
) -- Choose a Report -- %
Earthquake-indi

exhibiting either
soils, Wh_K:h are Model Conﬁg] Structural Model 4 " Remove Size Last modified
and not in the fr|

centrifuge modd - 5/28/1910:25
containing all of] Sensor Pluck Testing 4 ¥ Remove e

Working Direc
——— Event Pluck Testing 4 &  Remove
Main / Experimg
L [ --Choose an Event -- B
Name
B .ipynb N .
Sensor Consolidation on Hydraulic Press 4 ¥ Remove
O 020720
—{ Event Consolidation on Hydraulic Press 4 ¥ Remove
[ 020729
-- Choose an Event -- H
@ 020720T8@05Z2T20@T 12 100@64.4rpm.IXt 18.0 MB 0/28/19 10224 AM
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Working Directory Curation Publication Preview Prepare to Publish
Report | Data Processing

Curation Pﬁss. —

Working Directory Curation Directory Publication Preview 1 Add Experiments 2 Add Categorie X 3
Experiment Type Centrifuge
Authors Buenker, Jason; Brandenberg, Scott; Eslami, Stewart,
Main / Experiment JZB01 Experimental Facility Center For Geotechnical Modeling, UC Davis
Equipment Type 9m Radius Dynamic Geotechnical Centrifuge
Name Date of Experiment 08-21-2017 — 02-08-2018
Date of Publication (Appears when published)
@ .ipynb_checkpoints .
DOI (Appears when published)
-- Select a Collection -- H License(s) (Appears when published)

This experiment tested three structures resting on a fine-grained soil layer consisting of non-plastic silt blended with bentonite. A sequence of
earthquake ground motions was applied to the model container. Measurements included acceleration, displacement, pore pressure, bending
Remove strain, axial strain, and shear wave velocity.

[ 02072018@092140.bin

-

Slow Data from Spin 5 (Administered ” Slow Data
Dynamic Shaking) ] remove |

«

-- Select a Event File Tag -- Save Report | Digital Data Report E

o

-- Select a Collection --
An interactive Jupyter notebook that describes Experiment JZB01.

[ 02072018@092140@112100@64.4rpm.bin
Main / Experiment JZB01

Fast Data from Spin 5 (Dynamic Shaking | gomove  (Fast Data ] Remove
Data) ) = [ UCLA_ModelJZB01_DataReport.ipynb 844.7 kB
-- Select a Event File Tag -- v | Save
-- Select a Collection -- v
Model Configuration | Structural Model
[® 02072018@092140@112100@64.4rpm. txt i ‘ Sensor Information | Centrifuge (consolidation)
Fast Data from Spin 5 )(Dynamic Shaking ] Remove  LFast Data ] Remove .
ata) ) V]
—- Select a Event File Tag -- 4| Save Event | Fast Data from Spin 5 (Dynamic Shaking Data)
-
_- Select a Collection -- s Event | Slow Data from Spin 1 (Structure 1 Tipped Over)
| Event | Slow Data from Spin 2 (Structure 1 Tipped Over)

By OTEXAS TACC RICE  FHorida Tech




Data Depot Search

DATA DEPOT

© Add

My Data

My Projects
Shared with Me
Box.com
Dropbox.com
Google Drive
Published

Community Data

@ Curation Tutorials
@ Curation Guidelines
@ Learn About the
Data Depot

liquefaction

€ Back to all publications

42 Results found for liquefaction

Publication Type

Experimental

Publication Title

Simulation

Q

Hybrid Simulation

¢
Rename

2 @ i

Move = Copy @ Preview = Preview Images | Citation

NEES Other

LEAP-Asia-2018: Stress-strain response of Ottawa sand in

Cyclic Torsional Shear Tests (Experimental)

UNDERGRADUATE RESEARCH EXPERIENCE (REU),

NHERI 2018: THE LIQUEFACTION POTENTIAL OF GROUND

MODIFIED BY POORLY BUILT RAMMED AGGREGATE

PIERS (Other)

Next Generation Liquefaction (NGL) Partner Dataset - Boring

Log Viewer (Other)

Publication
Author Description
Ueda, Kyohei View
Description
Re, Abigail View
Description
Brandenberg, View
Scott Description

) L] o
Download

Keywords

Cyclic Torsional Shear,
Liquefaction resistance,
Ottawa sand, Stress-strain
response

Mobile Shakers, Rammed
Aggregate Pier, Multi-Mode
Device, Free-Free Resonant
Column, Modified Effort
Compaction, Liquefaction

Liquefaction, Database,
Boring Log

@
Move to Trash

Date of
Publication

12/4/2018

8/9/2018

3/11/2019

DESIGNSAFE-CI
it i\
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P u b I is h ed DATADEPOT s a care | e | o

— PRJ-1648 | UNIVERSITY OF AUCKLAND LIGHTLY REINFORCED CONCRETE WALL TESTS

Published Pl Henry, Rick
ublishe oY Citation | 10.17603/ds2-tshe-kd83
Project Type Experimental

Community Data

Keywords Reinforced Concrete, Wall, Seismic Design, Minimum Vertical Reinforcement, Plastic Hinge Region, Reinforcement
Buckling, Reinforcement Fracture, Concrete Design Standards
A series of experimental tests of large-scale lightly reinforced concrete walls were conducted at the University of Auckland. The test were used to

investigate minimum vertical reinforcement provisions and formed the basis for revisions to the New Zealand Concrete Structures Standard (NZS
3101:2006 (A3)) and the US Building Code Requirements for Structural Concrete (ACI 318-19). This dataset summarizes the results from the 11 tested

Data Diagram walls including all sensor data (load cell, LVDT, string-pot displacement gauge, displacement transducer and strain gauge). Detailed instrumentation
plan, loading protocol, test sequences, test observations and photos that were taken throughout the testing are also provided. The dataset is intended to
Phase | - Current design practice ( serve as a reference for future work, as well as an open resource to be used in future research.
Read me file - phase | = Vjiew Data Diagram
Experiment | Phase | - Current design practice
Report - phase | 2 G
Niodel Gonfig| Wall C1 Experiment Type Other
Authors Lu, Yigiu; Henry, Rick
Sensor | Wall C1 - Instrumentation Egzle;nm:nqt?_;;:cmw gﬁz:
(Evort) Wall C1 - Test dat Date of Experiment 04-07-2014 — 09-01-2014
\Erem Wal &1 - Testdela Date of Publication 10-07-2019
DOI 10.17603/ds2-3v8q-7k69
ModeliContg) wall C2 License(s) Open Data Commons Attribution
{Se"sm} Wail G2 - Instrumentation Six reinforced concrete walls designed with minimum distributed vertical reinforcement in accordance with NZS 3101:2006 (Amendment 2)
(Event) Wall C2 - Test data Report | Read me file - phase |

K]

Wall C3 Report | Report - phase |

Model Configuration | Wall C1
g ’ Sensor Information | Wall C1 - Instrumentation
DESIGNSAFE-CI 7 TEXA 5 | Event| Wall C1 - Test data

A NATURAL HAZARDS
ENGINEERING COMMUNITY

K|

v ‘The University of Texas a ‘ Model Configuration | Wall C2



Make **your™ data count! 5 i«

« Formally publish data sets in stable data repositories — @@ DATA

— Include data processing scripts, visualizations, etc. COUNT
- Data needs a permanent, digital location (DOI) not just a URL

— List curated data sets on your CV

« Formally cite data in your reference list of your paper using DOI,
citation language as indicated in DesignSafe

PRJ-2432 | BAYESIAN IDENTIFICATION OF A PROTOTYPE NONLINEAR ENERGY SINK DEVICE

PI Lund, Alana

CoPIs Bilionis, llias; Dyke, Shirley; Song, Wei

pol —AIE00 52 20tk I T2

Project Type Experimental

Related Work Lund_, A SJ Dyke..W. song, & I.. Bilionis (In Press). Global SEM Citation
Identification Experiments. Nonlinear Dynamics.

Keywords Nonlinear Energy Sink, System Identification, Sobol’ Sensitivity Analysis, Unscented Kalman Filter

Nonlinear energy sinks devices are structural attachments which have the potential to enhance passive structural control in earthquake-sus ) o ) o
structures, similar to tuned mass dampers. These devices are designed to leverage geometric nonlinearities in their construction to extract | LUN. Alana; Silva, Christian; Dyke, Shirley; Song, Wei; Bilionis, llias (2019-07-15)
energy from the primary structure over a wide range of frequencies. Prior to implementing these devices in real-world structures, additional | “Bayesian Identification of a Prototype Nonlinear Energy Sink Device.” DesignSafe-Cl.
characterization of their behavior and establishment of identification and monitoring techniques is necessary. In this project, the results of w| https://doi.org/10.17603/ds2-2etk-mr72.

given in the linked publications, we develop a robust method for identifying a prototype nonlinear energy sink device which leverages Sobol

analysis to inform the implementation of an unscented Kalman filter identification approach.
Download Citation




Reconnaissance Portal
Identlfymg Archlved Datasets from Recon Events

. Recon

2019 Hurricane Dorian
First Landfall is at Cat 5: Elbow Cay,
Abacos Islands of the Bahamas

=
2019 Hurricane Barry

Louisiana Gulf Coast
20190713} hurricane)
2019 Ridgecrest, CA

Earthquake Sequence
Southern California

[2015.07.04]
2019 Yibin City, Sichuan

China Earthquake
Yibin City, Sichuan China

2019-06.17]
2019 Linwood, Kansas
Tornado

Linwood, KS

[2019-05-28
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Discovery Workspace

 Cloud-based tools and HPC enabled codes (Stampede?2)
 Access to files in the Data Depot
WORKSPACE

© Learn About the Workspace.

Simulation [8] Visualization [7]

Data Processing [2] ' [l CHL LT Y ) Utilities [2] My Apps [7]

Jupyter MATLAB n
o o s
_ &
0]
@
N’ 4 \ E
B'°‘h”5i"9: Select an application from the tray above.
erathje
File name The Workspace allows users to perform simulations and analyze data

using popular simulation codes including OpenSees, ADCIRC, and
OpenFOAM, as well as data analysis and visualization tools including
& frasn Jupyter, MATLAB, Paraview and Vislt.

By OTEXAS TACC RICE  FHorida Tech
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DesignSafe Discovery Workspace

» Data analysis in the cloud

Y — Matlab: data analysis and plots, batch processing
Jupyter — Jupyter: electronic notebook that supports Python and R
S’

® analysis

* Visualization

— HazMapper: DesignSafe version of “Google Maps”
— Potree: Create, view, and analyze point cloud data

— QGIS: geospatial data analysis
QGIS

By OTEXAS TACC RICE  FHorida Tech



_
Jjupyter
S’

Electronic Notebook

Select Sensor ID: A Discard Selected Sensor D

Croose scale Olooelscale Snzp Data o Me Net 2% O\?s

display(bcontainer)
This code is for wi
bdiscard.observe(callback.discard)
The user can: bmodpro.observe(callback.scaledata)
bsnap.observe(callback.snap)
bwrite.on_click(callback.writedata)
2) Truncate data tH bsave.on_click(callback.savefigure)
determining good callback.truncate()

1) Discard the sen:

{@prownpe scae @™
bntrifugeBinar x|, Data Depot Browser | Des . b
e r— o Sawe Figure Wrie Data
/ReadWriteCentrifugeBinaryFastData_v_4.ipynb
Z Jupyter ReadwriteCentrifugeBinaryFastData_v_4 Last Checkpoint: Last Wednesday at 8:15 AM (ursaved changes) @ ComolPane | Logout “
File  Edit View Inset Cel  Kemel  Help Saving every 120s | Python3 O sensor id. AE25 data state. include
B+ % @B 4 % M B C Makdown + & Celloolbar 2 | modetscale
1
o —+ +
1
. -2
Project Name: -3
2 1 6 B 10 17
Development of validated methods for soil-structure interaction analysis of buried structures time (s}
) snapped data points:14516 intensity factor:99.39%
Project Team: 015
bwrite = widgets.Button(description='Write Data') 010 Prototype scale
Elnaz Esmaeilzad] bdiscard = widgets.Checkbox(description='Discard Selected Sensor', value = False) 0.05
LY bsave = widgets.Button(description='Save Figure') @ DoD ——'*M
bmodpro = widgets.RadioButtons(description='Choose scale: ',options=['Model Scale','Prototype Scale']) —bos
Funded by: bsnap = widgets.RadioButtons(description='Snap Data to the Next '+'$2"n$'+':',options=['Yes', 'No'],value = 'No') jg l:
-] 100 110 120 130 140 150 160
California Departf ccontainer = widgets.HBox(children=[sensor_select, bdiscard]) time (s}
rcontainer = widgets.HBox(children=(bmodpro,bsnap])
becontainer = widgets.HBox(children=[bsave, bwrite])
display(ccontainer) g
display(rcontainer)
Instructions:

Intensity Factor 1Si,Si SN

5

B

o .,

o s
-y H

J b

prs e

~ Pl

s te i | |y,

iy

From Prof. S. Brandenberg, UCLA

oy WTEXAS TAGC RICE Forida Tech

A NATURAL HAZARDS
ENGINEERING COMMUNIT

The University of Texas at Austin



. ]
Published Scripts to Aid Research to Practice

© Add

My Data

My Projects
Shared with Me
Box.com

Dropbox.com

Google Drive

Published

© Learn About 'My
Projects'

Find in Data D

« |

Published

PRJ-169,
DISPLAC

Pl

Date of
Publication

Project Typ¢

Description

The seismic p
project include
expected slidir]
hazard in termy
notebook intery
directly from th
(2009). Probali

A Q » 4 + o 4
)epo Tag Move Download . -
: 10 Vector (PGA, PGV) Approximation Procedure
T T
I — Mean hazard curve I
APPLICATION OF PROBABILISTIC FRAMEWORK FOR FLEXIBLE SLIDING DISPLACEMENTS VECTOR (PGA, PGV) APPROXI
Reference: Rathje, E.M., Wang, Y., Stafford, P.J., Antonakos, G. and Saygili, G., 2014. Probabilistic assessment of the seismic perforr]
Bulletin of Earthquake Engineering, 12(3), pp.1071-1090')
o i ‘
Click here to show/hide the code .A
DEAGGREGATION INPUT t
Latitude 3775 J | y 2!
- 10° .
Longitude = 12211 E
L]
Site Class B/C Coundary (760 m/s) - .
Spe(?tral Peak Ground Acceleration -
Period*

*USGS provides deaggeration data for the above spectral periods only
RETURN PERIODS
Return periods used in this analysis (years):

30 43 72 108 144 224 336 475 712 975 1462 1950 2475

« Return periods can be between 1 and 20,000 inclusive

« Please make changes on the return_periods.csv file to edit the return periods

10*

10° \ \ ! \
10° 10! 10° 10°

D{cm)

The University of Texas at Austin
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Recon Portal - Data Depot —» Workspace

Published = PRJ-1699 QLELCIENELLSITEYEN ]
p 4 New Layer Group
. v Wartman photos 1 features &
@ [ PRJ-1699: KAIK $4E 2

+ Rathje Photos 7 features
My Projects Pl Rathje, ZIeREELS

&) Coastal Slide

E4l Leader River Slide
a = £ Leader River Slide

Eal Leader River Slide
WORKEE

&) Culvert
v GPS tracks 2 features
Ass| @ Learn About the stk

+— Rathje Dec 32016

Simulation [ ¥ Ur tandside inventory 1 festures
Published - Landslide Inventory

(<]

Shared with Me Dats

Box.com
Pro,

Dropbox.com

(4]

Google Drive

<]
B OOB OO0 OO0 O

Community Data

O Curation Tutorials

2016 Kaikoura Earthquake
Kaikoura, New Zealand
Browsing:
Nan| /erathje

formats. Maps can be created and edited in the Hazmapper and shared

» Kaikoura Earthquake Reconnaissance
« GEER Reconnaissance Report . with other researchers via the DataDepot.
« Landslide Inventory =]y m ipynb_checkpoints

i ~ i Launch Hazmapper

1] File name

By OTEXAS TACC RICE  FHorida Tech
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Potree Point Cloud Viewer

DATA DEPOT BROWSER RUN POTREE VIEWER .« 0.1

e aaaleource View pointclouds in Potree format
My Data | 8 Potree Viewer Documentation
Inputs
Browsing
erathje Folder containing Potree files to view.

Simulation [8] Visudlization [7] Data Processing [2] | Pariner Data Apps [5] Utilities [2] My Apps [7]
! v

Olsen et al. (2017) “Lidar Scans of Reinforced
Concrete Building Performance following the
April 25, 2015 Nepal Earthquake”, DesignSafe-
Cl [publisher], Dataset,
https://doi.org/10.17603/DS2P082

[Converter.

[ ]

B ContourData
W EF_Interactions
™ erathje

W jupyter_SaCalculation_20160907
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.
Computational Simulation Codes

« OpenSees: FE code for seismic analysis of structures and soil
— OpenSees Express: runs on a virtual machine
— OpenSees MP and SP: run on Stampede2 supercomputer
— Python interpreter OpenSeesPY available through Jupyter

— STKO (Scientific Tool Kit for OpenSees) and GID: OpenSees
pre/post processing

« LS-Dyna: Commercial FE code for structures and soil
— “Bring Your Own License”, Runs on Stampede?2

DESIGNSAFE-CI OTEXAS TACSG RICE ForidaTech
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Computational Simulation Codes

« ADCIRC: storm surge modeling
— ADCIRC: serial version
— PADCIRC: parallel version on Stampede2 and Lonestar5
— PADCIRC + SWAN: includes near shore waves
— Kalpana available to convert NetCDF to Shapefiles
— FigureGen available to create images of ADCIRC output
* OpenFOAM: computational fluid dynamics
» Clawpack/GeoClaw: PDE solver for storm surge modeling

DESIGNSAFE-CI OTEXAS TACSG RICE ForidaTech




.
Direct Supercomputer Access

« Are you using an application not available on the portal?
« Are you running jobs that require more nodes?

» You can request a DesignSafe HPC allocation
https://www.designsafe-ci.org/rw/user-guides/allocations-policy/

DESIGNSAFE-CI OTEXAS TACSG RICE ForidaTech



https://www.designsafe-ci.org/rw/user-guides/allocations-policy/

DesignSafe: Open for Busmess

Available to the Global Natural Hazards
Research Community

. . . I Hi, |::w\;m g warnin, ’gmy ection is not private when attempting to connect to|
* Interact with us and the community using the P

DesignSafe Slack team
* Cite data using DOIs!

* Cite DesignSafe marker paper (Rathje et al.
2017, Natural Hazards Review) if you use
DesignSafe in your research

lJIL 58 PM
k, should be ﬁ ed now. Let me know if you still ha

I Joseph Vantassel 1:57 pn
That solve d 4Th nk you @jlooney

Donna Habersaat 1027 Av
!"/L joined #jupyter.

ﬁ Albert Kottke
a4 s there any suppor f ing a jupyter notebook connected to the HPC?

_] Tim Cockerill &
. Hi @arkottke - } - let's connect while I'm here at the SCEC meeting

Please share your feedback, ideas, experiences!

Tim Cockerill cockerill@tacc.utexas.edu
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