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e Laboratory, Local to Campus, State, National and International
Resources of Data, Computing, Networks and Software frameworks
integrated together to provide seamless access to the scientist for
research and teaching.

NSF Supercomputer Centers XSEDE, Frontera, Regional and Local
systems



Resources

Supercomputers
Clouds, Grids, Clusters
Visualization
Compute services
Data Centers

Advanced
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Infrastructure

NSF CIF21

Software

Applications, middleware
Software development and support
Cybersecurity: access,
authorization, authentication
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Current XSEDE Resources

SDSC Comet GPU Nodes (Expanse GPU) | |
SDSC Dell Cluster with |_
(Expanse) SDS
SDSC Medium-term disk storage (Data 0a5|sm
Stanford University GPU Cluster (XStream) _

TACC Data Analytics System (Jetstream)
TACC Dell/Intel Knights Landing, Skylake System
(Stampede2) UT Austin

TACC Long-term Storage (Jetstfeam Storage) TACC

TACC Long-term tape Archival Storage (Corral) TACC storage
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NSF HPC Resources

High performance NSF-supported National Computing Resources

Computing Complements Larger Aggregate Investments from Universities and other Agencies

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 ...

Frontera -

Leadership HPC Planning

Large-scale
computation

Expanse E
Long-tail and high-throughput

Data-Intensive
Bridges2

’, o _aad Bridges/CMU/PSC

Jetstream/Indiana U.
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‘GEANT and NORDUnet Netwarl

I ALICE Network
EUMEDCONNECT Network

I TEIN2 Planned Network

I SEEREN Network

World Class Research Networking

GEANT: The world’s most advanced international research network

GEANT Global Connectivity October 2004

ks Mbis.

ks

GEANT is operated by DANTE on behalf of Europe’s
research and education networks
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Emerging discovery pathways at scale:
Architecture view

Discipline-specific
Environments

Measurement

Research
Facilities
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Applications,
Portals
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Science Gateways

Web interfaces and middleware for integrating
distributed computing, automating expertise,
controlling access, managing results, and speeding up
your critical computational workflows

Science gateways are Web and desktop interfaces to high performance
computing clusters, computing clouds.

Science gateways encode expertise
Running specific scientific application
Running jobs on diverse, nonlocal machines
Moving data to and from world-wide resources

Science gateways enable sharing of results

Science gateways make results recoverable and reproducible



Fe—np— Summary of Nanocad Commands:

About

Rotate: drag gray space Translate: Shift-drag gray space Zoom: Ctrl-drag gray space
onf = j5on.1cad(open(’ tasconf . json®, *r . . : ;
oonf = Juon. Yoo open("tuscont - son » Move Atom: drag atom Add Atom:  Shift-click gray space Delete Atom: Shift-click atom E
tas_session = requests.Session() Add Bond: Shift-drag atom to atom  Delete Bond: Cirl-drag atom to atom Select Atom: Alt-click atom o))
tas_peroject_list = [x['chorgeCode'] for x in tas_session,get(conf[’opi_url'] « '/projects/rescurce/Jetstrace’, authe('tas-jetstreom’,conf[’tos_pass'1)), §senO[ result']) Add double bond: Shift-drag between bonded atoms Select Group: Cirl-Alt-click atom
outh « v3.Passaord(auth_urleconf('os_avth_url '], user_{deconf['os_user_id'], posswordeconf[ os_password'],project_{deconf['os_project_1d']) - - ot
sess = session, Session{outheauth) ] @ Import Structure o))
ient.Client(se . . v
Atom Database My Files Function-Group lon Molecule |
connection = pymysgl conf["mysql_bost'], usereconf['mysql user'], passsdeconf['mysql pass'], db="ceiloseter' ) | ‘ alanine
iR sy Change current element to: H Select . | o
cursor, execute( ' select id,generoted from event shere event type 1d=20 and generated >Nf order by generated’ % conf('last _generoted')) Inorganlc ’ arglnlne
su_toble » {"ml tiny": 1, 'ml smoll’:2, ‘sl medum': 3 lorge’ L xlorge': 24, wlarge' (44} organlc ’ asparaglne
project_cochw = {}
e P aspartate
o=, geraroted) in cursor. fetchal z cysteine
ute("**salect troit_text.volue from troit_text where event_ideid ond troit_text keye'stote'*"" ¥ ites) glutamate
-octive': .
trait_text where event_iddid ond troit_text, keye'project_id'""" % item) glutamine
from trait_text where event ided ond troit text key='user id'**" % item) glycine
select troit_text.volue from troit_text shere event id-lid ond troit_text key="host'""" X 1tem) hIStIdlne
chone()[9] H H
elect troit_text volue from trott_text where event ideid and trait_text keyw'instonce id'**" ¥ ites) isoleucine
rsor , fetchone()(¥) :
roit_text,volue from troit_text where event_{deild ond troft_text, key='{nstonce_type' """ % {tem) leucine
ursor. fetchone()[9] lysine
"selact troit_dotetise.velue from troit_dotetise where svent_idedd ond troit_dotetisn, keye'oudit_period beginning'*** % {tem) T
ning = dotetime.utcfromtimestamp(cursor, fetchone(O[]) methionine
t troit_dotetise.volue from troit_dotetime where svent_iddid ond troit_dotetise, keye'oudit_period_ending % item) h | | R
enylalanine
A event_{did ond troit_dotetise, keye'lounched ot' """ X item) p s y
hed_ot = dotetise.utcfrom : fetchoneO[6]) proline
le[instonce_ type] * (audit period ending - oudit_period begining).total seconds()/3680 A
1in project_coche: Serlne
oject_cache[project_id) = keystone.projects.get{project_id).nome threonine
ept:
project_cochelproject_id) = project_id tryptophan
1€ project_coche[project_id] (n tas_project_list: 1
- 12'-_m o "‘n o o0 Group Geometry Forces Help Structure Clear Undo tyrosine
user_coche[user_id] = keystone.users.get(l valine
d = {"endUTC" :oudit_period_snding, strétimed ‘XY -Sn-XaTwi:4:X5 '), * ‘:proj [profect_1d], “queueName’:host, "queuelTC: Tounched_ot, strftise XY-Kn-dTxH: 54 L
%, Get Potential --Minimize-- —--Force Field-- —--Input/Output Menu-- ;]
‘resource’ ;' Jetstreom’, “schedulerld': ins ce_i ite 's tUTC" : audit_period_begiming, stritime( XY-Xan-SdTEH:3M:%5'), su, "usernome’: user._c “ d p / p >Op

oche[user_id],
"cpus”: su_table[instonce type]}

peint 4 Show atom information here




Apache Airavata

Messaging
* Open source ~ =
H — ¥ ——— Realtime Monitoring-» <+~ ————— —————
sclence gateway — | m |
u ic ; |
framework I amgement auticd ! i
(airavata.apache.org) | | |
Science Gateway | | |
H ortals an |
* Enable sharing of o ; ; ;
. . L Interfaces Airavata Submit Helix Stage IN—p
° App||cat|0ns iaf“l‘f—PHP API Server »| Orchestrator —Workflow ™ ﬁg:g;f ‘_z:at;j;lj:—»
e Compute/storage - : Computational
Se— Resources
resources (XSEDE, etc.)
. . OCredemial
e Simulation results ole Management
APl and full- o | oepcemegs -

Users Experiments

featured Ul clients _ Experiments |

Registry


https://airavata.apache.org/

SciGaP Hosting Services

e Airavata is multi-tenanted UttraScan ‘ . /

* The SciGaP project runs a hosted
instance of Airavata, supports 30+

science gateways
* Web Portal hosting o

* Common use case: Software-as-a-
service science gateway —_ - =2

e Consulting help also available

* Request a gateway at seTe
https://scigap.org w SCIENCE GATEWAYS

* Sustainably operated by SGRC after RESEARCH CENTER
NSF funding through NSF SI2 program INDIANA UNIVERSITY

Pervasive Technology Institute



https://scigap.org/

Option 1: Build your own Option 2: Build extensions to Django Portal

e Thrift based API  New Django Portal (beta)

* Clients exist in Java, Python, PHP, e production availability this summer
but many more target languages ¢ Extensibility
possible « Add additional Django apps

* Example code is available * Custom experiment input editors

* Custom experiment output viewers
} * Leverage REST APl and JS libraries

{ PHP
%{ Java — :
Thrift IDL " C++ T
Example custom
Py

Django app: -
SimCCS Maptool ==

Cost Surtace
Candicdate Networks



Science Gateway Architecture

Identity Provider Apache Airavata

Science Gateway
=D User Interfaces

Commercial Clouds
Execution

User
Management,
Security
Data retrieval, Policies
simulations "~

-

commniy guze J Catalog of Simulatio.n. ﬁnalysis
ata i Publish
Simulated e Applications
publish Data
/ user contributed data
0.0 ..
' ‘_/Contributions
User

Community ——

Data Ingesting Pipelines e, :
(transform, validate & Curated Data Supercomputers
normalize; extract provence Infrastructure
& metadata; define data
access policies)




Messaging

T System

Real-Time
Monitoring

Wokflow
Interpreter

o

Admin Interfaces

Science Gateway
Portals and Desktop
User Interfaces

il L

Composite
Applications

Java Helix Task .
Computational
- Orchestrator b[l |:| [| D AMQP Execution Regou.-ces
Airavata API Framework

PHP Server

AMQP ProcessQueue

App, Experiment
Catalogs




* Apache Airavata is software for building science gateways.
* Don’t start from scratch

* Airavata-based gateways integrate clusters and supercomputers from
all over the world.
* We can make your resources available to your team.

* We can help you access supercomputers, clusters, and computing clouds from
outside your institution or enterprise.



Some Gateways Built with Apache Airavata

UltraScan Support for data analysis of analytical ultracentrifugation experiments
GeoGateway Earthqguake modeling and data access to support NASA and other researchers
IU Cybergateway Campus gateway for accessing campus resources (in revision)

University of South Dakota Campus gateway specializing in chemistry and bio applications. Other campus
Gateway gateways: Oklahoma University , University of Utah, Georgia State University

dREG Science Gateway Gateway for locating and understanding Transcriptional Regulatory Elements (TREs)
that encode the temporal and spatial patterns of gene expression.

Oklahoma Innovation Gateway for computational chemistry and engineering applications
Institute Gateway

PHASTA Gateway Gateway for computational engineering, finite element simulation

For a complete list, please see https://circ.iu.edu/collaborations.html



https://sgrc.iu.edu/collaborations.html

> GAUSSIAN
Create a New Experiment

Experiment Name

Gaussian on Mar 18, 2018 12:25 AM

CustUI
Comp

Web Browser

Web Server

Airavata
Middleware

19
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Helix-based Task Execution

Helix Context

Helix Participant Helix Participant

Wor!(ﬂow (Docker Container) (Docker Container)
Designer
| Command Executing Input Data Job
Store > Workflow Job n N
Launch Scheduler 1 )
Command
l Executing Task Input Datey Task
Workflow
API Server — Launch —)(:C —> %
Commands Scheduler 2
A Kafka Helix Participant
Topic (Docker Container)
Helix Controller
— Workflow — |__J Output Data Job
Store Scheduler 3
Output Data Task
Zookeeper
\4
N—Store Event Sink 1 4—1
Events o
< CJ\Z( Events J
Database Events /
. Event Sink 2 J Kafka Event Topic

21




e Currently, authorization based on statically defined roles

* Group-based authorization gives gateway admins more fine-grained
control

* But also opens the door to allowing users to share resources and
applications with other users

22



* Apache Airavata has been used as the basis for several kinds of
gateways, Single Application, Campus, Domain Specific, Multi-
disciplinary etc..

* We can integrate Workflows, Data and Metadata, Data reuse
mechanisms, sharing and Group wise access control

* Apache Airavata is Open Source Open Community software
framework and can accommodate contributors from many disciplines

* Education, Training, Work-force development opportunities to get
involved are available

23



SEADLR!

Science and SEAGrid
Engineering

Corroborate Prepare Model

—
Experiments with - Inputs
Models - \/

Manage Simulations =
and Data Compute and
Publish Data Resources

Predict Novel
Phenomena

Analyze and Visualize

Design New Results Output Data

Materials

SEAGrid.org is an Apache Airavata-powered gateway



NSF XSEDE Gateway 2021 Allocation valued at $2,974,326.00
NSF XSEDE Resources NCSA, SDSC, TACC, PSC, IU, LSU

Bigred3 and Carbonate (IU), CCR U. Buffalo

1662 Registered Users, ~ 400 Active

222M XD SUs for 222K Jobs Since 2005

More than 80 Publications since 2015

Mainly Chemistry Applications

Application Site Host

Abaqus 6.14-1/6.13-3 SDSC Comet

Abinit Multiple TACC/SDSC
AceMD SDSC Comet-GPU
Amber Multiple Systems in XSEDE
AutoDogk-Vina TACC,SDSC  Stampede2,Comet
BoltzTrap SDSC Comet

Charmm SDSC Comet

CP2K SDSC Comet

CPMD SDSC Comet

Dalton PSC Bridges

DDScat SDSC Comet

DFTB+ TACC Stampede2
Gamd-Namd SDSC Comet

Gamess SDSC Comet, Bigred3, Karst
Gaussian 09/16 SDSC Comet, Bridges, Bigred3, CO3
GNAT TACC Stampede2
Graph-MBT-ONIOM® PSC Bridges

Gromacs Multiple Systems in XSEDE
Lammps Multiple Systems in XSEDE
Molcas TACC Stampede
Nek5000 SDSC Comet, Bigred3
NWChem Multiple Systems in XSEDE
Octopus TACC Stampede2
OpenMM SDSC Comet

Orca TACC,PSC Stampede2, Bridges
PolyUMod SDSC Comet

PSI4 SDSC Comet, Stampede?2
Quantum Espresso/6.1 Multiple Systems in XSEDE




SEAGrid Usage

CPU Hours: Total: by Gateway S — Total XD SUs Charged By Resource (Top 10)

User = Community User, Gridchem Chemistry - Indiana U
6M

2. uscms; Fermilab
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C' | & Secure | https://seagrid.org/a...

Q% 1@ /. I

Download - Documentation Publications SEAGrid Data About Contact

3 -
&" 2 Admin Dashboard m

Gateway: seagrid
Let's get started!

See what's happening in your projects
" -
O = ]
Browse Projects

Browse Experiments Experiment Statistics

Manage Users Access

) §

Browse Users

Manage Computing and Storage Resources and Preferences for your Gateway

= ih) 4 &
Compute Gateway Storage Credential Store
Resources Management Resources

Manage Application Modules, Interfaces and Deployments
an 0 b

Browse Application Browse Application
Modules Interfaces

Browse Application
Deployments

INDIANA UNIVERSITY

v .

O Experiment
Statistics

A Users

% Compute Resources

Bro
& Storage Resources
Bro

= App Catalog

Management

@ Credential Store

A Notices

qwer
Shreeram

ALDO

Adetunji
Aashish
Alexei

a
Abhijit
shentan
D.
Aaron

Srirangam

First Name

asdf
Sridharan

GUZMAN
DUXTAN

Adeleke
Ahuja

Bykhovski

Mitra
chen
Clabo
Culich

Addepalli

Last Name

Username

123456
2skera

697004ag

aadeleke

aahuja

abdk

abcde

abhijitm

achenie

aclabo
aculich@berkeley.edu

addepall

Download ~

Documentation

Email

asdas@dasd.com
skera2@uky.edu

aldo.guzman@unmsm.edu.pe

aaadelek@iupui.edu
aahuja@calmi2.org
ab4k@virginia.edu
1594541251@qq.com
abhijit. mitra@manhattan.edu
chen.1038@osu.edu
dclabo@fmarion.edu
aculich@berkeley.edu

srirangam.v.addepalli@ttu.edu

Publications

SEAGrid Data About Contact

2 Admin Dashboard

User Role :

Enabled | aj

v Check All Roles
v Check All Roles
v Check All Roles
v Check All Roles
v Check All Roles
v Check All Roles
v Check All Roles
v Check All Roles
v Check All Roles
v Check All Roles
v Check All Roles
v

Check All Roles

spamidig ~

>



Search Compute Resources

Compute Resource Name

Compute Name id Enabled View
:sOuUrces
Test.org Test.org_9a4b5180-83%e-499c-bcal-da957d115fa0 =
Browse
bigred2.uits.iu.edu bigred2.uits.iu.edu_ac140dca-3c88-46d8-b9%ed- =
[— -
¥ S%’EL%IEKLE 875d96eab908
karst.uits.iu.edu karst.uits.iu.edu_a9a65e7d-d104-4c11-829b-412168bed7a8 =
lonestar.tacc.utexas.edu |onestar.tacc.utexas.edu_0d2d81a2-af4f-48c3-8beb- =
2093ebe2b866
gordon.sdsc.edu gordon.sdsc.edu_bb11b481-fe7e-44d4-95ba-d3ffcd08bf08 =
stampede.tacc.xsede.org stampede.tacc.xsede.org_ ea585ade-831f-4ad1-91cB- =
dB897fb170e3b
;!J P atewa series.usda.gov series.usda.gov_46bd9f3e-ab96-463b-abSe-4e7cc527694f =
= '.":-'(_ W
references comet.sdsc.edu comet.sdsc.edu_91b900df-0Oee0-4909-89b3-98e8f64e1969 =

&D‘%gedﬁm' al hpc.usd.edu hpc.usd.edu_a75b5f70-febf-4918-8448-858c158236a9



SEAGrid Gateway Credential Store

& C @& Secure | https://seagrid.org/admin/dashboard/credential-store Q w ] 0 /.

Download - Documentation Publications SEAGrid Data About Contact

3 9 Admin Dashboard

SSH Keys

Generate a new token

Token Public Key Delete
6a49b998-  ssh-rsa (]
bdba-467d- AAAAB3NzaC1yc2EAAAADAQABAAABAQCGIUpwGZ7hKT+6hNCjsJAZILoigqgi/YO/prDcOsLpsQ3AZKkGdEZ3ZUDbTI9OYN8ZID3cQD3l4Z2HkSFKLHgMYnobfN210y
8d45- sXXwPQOWOME0ox0BPMOqdWN46nEUrMXc7sZzQXZLJvGwHtUsgaKW1zXHevBr1/Z6iJM6eDyogwoHMOXius/4FrzS+B9n97cw1BKXCclr05AXTEPOR1KWEAko
687fb9d08db5 QLW8BiIGprMozeN8FmPcoDaJMo+DOnSSfICneGHbEAIhADOFjKwupaVwOgwTXk4R2BhHTwwMBYD+n/C07uovzBgB8eDhPKQZGXCrtORqSuu7EcDIMc+bgwm

d68IfSIzjN1nb
4d4bBbb3-  ssh-rsa i)
7209-4f18- AAAAB3NzaC1yc2ZEAAAADAQABAAABAQD]I0S+gTFJBBGILHUavBjOMFwo3JpsDQYKDULJL7s9X47cc/[VJHYusxmSO0FextX/Db2d5NXvLTew/I9007IdKRz6Cz
aB635- m+pc7apGCVo62N+g4ciWBAdGIdvFSULEUSGJthSwP7t3ISEKhC+EporSPkVY2vMdvb2GS3yVmEoy 1xKd8gEk1vI91yZIDXTcAedIQ+WhC/jKbsJimNDggRcJrKS
1539e5316cfa FAaWtH2bL6IHNfPpDN/6W4u+ICQAXZ0Y58vvGBVClyDrvV8uT/NrEbDat+bgknUgtvjsoKOQuUI9ZLWkruPhz5bGtZdJdBlzfFgzmd 1ON2D8IEZUZjbDJuSigq0Q0zm
n
3e7c6884-  ssh-rsa [i]
1e68-43d9- AAAAB3NzaC1yc2ZEAAAADAQABAAABAQCeFEyvZXkqeSD2liYr4DaJTWKGr/VHDwWVpDDMhP3yy1JTfaSWEwIpzlhcoNdLPxci3BagFpJY 1je51FfNjuzQo6Cw4QF
b3f9- KrvEKxX0PXzt7to2e+JiB9a9roaFRC)WC4UwsAn30hh4YM7z05LbSCOuDEqGbnxD883ffpSwgVC49BgLKQHbAGQERAHHGBhBhx/QzPuQrPfwJwBAAOEIREbE1dP
g{sgemim fb6ea5b57ac4 8C3uK/S1BcCmAvesTotzqO+P/mjRzdbYrLI9boXiJ1tu1QDCOfXJRqCor/TC36ggMDh6T+B6BUSSk3pjo3hcWFUXNraGsTSssTL/Ts4RNIIMPQvUUUHtY4IS31255a
UJv
3d65bfed- ssh-rsa [}

2c9f-4166- AAAAB3NzaC1yc2EAAAADAQABAAABAQCApPfdud3cJ7rx44M41gEKVgRfefk/Vd/7dIp9XrdjuX4jgmGuloZR+hk287Hmbps6hZv23Ava7XkCLIdHOpueDekthcBDo
ab1b- 4cRIQMDBp9NLz/9muqYVBI985psEbazYygagy/a/3ebidCVEYVd4cHBee1V3GYyuJS2RkIF0s/Otyf8x8auJ SMniHGb ThbVatFIEO YuPdXIRBfH37k55N7+2iXKsIVvgn
e76e0022bd3b 1MDweHELQWJIMx2LDCKLJitreTiwcuSTSSWEN/N8WYZM2t+ie3BJEr6tcGAVIUyxj7ChMYMzIM/hM5J+0QGPY/IBtINZoxiZ0DeACSSIEVESfb TEW2IRWNQL

Password Credentials
Register a new password credential
Token Description Delete

1fbb3180-f7fe-479b-ab60-2633cd369dd3
c45d4eb1-c219-407a-b0dc-8c547673d4fc Keycloak admin password for realm seagrid




ication Cata

Download Desktop App Documentation Publications About Contact

SEAGrid App

Create a new Application Module

Existing Modules :

Echo Echo_19dc358d-d241-43d8-918c-f5a21a3b0845

Amber_Sander Amber-Sander_e8ce4375-aa60-4dd9-aff5-
61bbe1f275c0

Gaussian Gaussian_57eb2905-1cd8-400e-ad40-cadfba8f434f
AutoDock AutoDock_24d6d7da-1160-45b0-9958-63bcc9044804 9

Gromacs Gromacs_17f97a2e-bdea-4075-9425-6bde4aBd1317 ¥

Lammps_BR2 Lammps_1f150b05-6295-43c5-8040- >
27992693cef6

NWChem NWChem_2f38a95e-c2aa-4db3-b1bf-2adb006a34bc ¥

Gamess_BR2 Gamess_BR2_5c979001-d994-47fb-a9af- b J
5227ff5c5ch5

NEK5000 NEK5000_35922b60-f0ad-41dd-8b3c-7877617767d8 ¥
Abinit Abinit_34e497ac-28cd-42a2-afe0-1ee99f173c6d b

Quantum_Espresso Quantum_Espresso_cf47dccc-c870-4e76- ¥
be68-784a1574426e

Gromacs_CrayMPI Gromacs_CrayMP|_09bb24b1-2eae-4875- ¥
85f6-6352e7c0ebOf

Lammps Lammps_4e799726-669e-4b87-9a7d-9d567d83c1c7 P

0010-000£LET LUBLUI

Lammps Lammps_4e799726-669e-4b87-9a7d-9d567d83c1¢c7

CP2K CP2K_3d1895c9-03e1-4ba7-96b3-94bf2c88c865

Phasta_P Phasta_P_681394ed-212a-404e-b336-e5d41593016f

Gamess Gamess_6ed12ada-a6a7-4df5-b044-b9a5e2b0c49b

Tinker_Monte Tinker_Monte_b11b893a-626b-4778-997a-
2da92537b4b7

CPMD CPMD_6870dafa-e2e3-4fe6-ale2-5b11c1436af4

QChem QChem_9214bc96-2bf8-4ba2-b717-a1cd4dc98adf

DDSCat DDSCat_b01bf3eb-7e19-4ebe-bd18-32af7cB81e5df

DFTB+ DFTB+_9add4ce4-7157-495a-bb1a-eff570b56441

WRF WRF_17{339d1-92e3-4eb9-a72e-cb4961d685a9

Gamess_Stampede Gamess_Stampede_1eb6c1f7-9292-4564-
b1c3-1b88c3936068

Molcas Molcas_f7dd5a10-0f8d-43b0-9¢c88-ec1a648dd037

Abaqus Abaqus_96a88449-b4cd-4a39-8ad2-26abfbdd4b3e



Application Interface Editor

Edit Application Interface
Continued...
Application Name*
Gaussian Add Application Input
Application Description
Gaussian provides capabilities for electronic structure modeling. . ﬁﬁ
App Output Fields
Application Modules Name* Gaussian-Application-Output
Gaussian ¥ x
Add Application Module Value gaussian.log
= URI =
App Input Fields m Type M
Name* Wnpu‘l-F'IIe Applicatio“
Argument
Value 9
Type  URI s Data | True v
Movement
Application
Argument Isthe | True 5  Requiredon | True %
" Output command
Standard False S -tp 42 line?
Input requireat ine’
User Gaussian input file specifying desired Location
Friendly calculation type, model chemistry, 4
Description ’ . ' o Search
Input 1 Data is False $ Query
Order Staged?
Is the True < Required on True s
Input command
required? line?
Meta Data
s

App Output Fields

Name*

Value

Type

Application
Argument

Data
Movement

Is the True

Qutput
required?

Location

Search
Query

Add Application Output

False

STDOUT

A
v

Gaussian-Standard-Out

Required on
command
line?

False

Update

=

ar

ar

A
v



Application Deployment Editor

Edit Application Deployment

Application Module*

Gaussian

Application Compute Host*
comet.sdsc.edu

Application Executable Path*
/opt/gaussian/g09/g09

Application Parallelism Type*
SERIAL

Application Deployment Description

Gaussian provides capabilities for electronic structure modeling.

Module Load Commands
module load gaussian

Add Module Load Commands

Library Prepend Paths
Add a Library Prepend Path

4r

4a»

4ar

V7

Continued...
Add a Library Prepend Path

Library Append Paths
Add a Library Append Path

Environments

Add Environment

Pre Job Commands

Add Pre Job Command

Post Job Commands

Add Post Job Command

Cancel




& C' @& Secure | https://seagrid.org/admin/dashboard/gateway Q% UG A :

Download ~ Documentation Publications SEAGrid Data About Contact

Project~ Experiment- il Storage La 2 Admin Dashboard spamidig -

O Experiment
Stat\st?cs Gateway - seagrid

A Users
Edit your Gateway Profile

== Compute Resources
SEAGrid Portal v

seagrid Credential Store Token

'™ Storage Resources
3d65bfed-2¢c9f-4166-a51b-76e0022bd3b v

Brow
+ Add a Compute Resource Preference

= App Catalog

Compute Resource Preferences :

Medule
js-169-144.jetstream-cloud.org b 4
Interface
bigred2.uits.iu.edu >
Deployment
bridges.psc.edu >
i Gateway o
Management carbonate.uits.iu.edu b4
& Credential Store CEEEEERCED 4
js-170-153.jetstream-cloud.org 4
A Notices
js-156-20.jetstream-cloud.org b4
karst.uits.iu.edu >
LocalResource >
lonestar.tacc.utexas.edu >
mason.uits.iu.edu >
smic.hpc.lsu.edu >
stampede.tacc.xsede.org >
stampede2.tacc.xsede.org >
= Add a Storage Resource Preference
Storage Resource Preferences :
gf4.ucs.indiana.edu b 4

gw75.iu.xsede.org b4



SEAGrid Experiment Creation

Create a new experiment

Experiment Name*

Enter experiment name

Experiment Description

Optional: Enter a short description of the experiment

Project*
Default Project

Application

Gaussian

Reset values

4

4

Application configuration
Application input

Input-File view file

Choose File | alanine_b3lyp.inp

Gaussian input file specifying desired calculation type,
model chemistry, molecular system and other parameters.

Enable Auto Scheduling o

Compute Resource*

comet.sdsc.edu

L

Select a Queue*

compute

L

Node Count ( Max Allowed Nodes - 72)
1

Total Core Count ( Max Allowed Cores - 1728)
16

Wall Time Limit ( Max Allowed Wall Time - 2880)

30 minutes

Total Physical Memory
MB

Notifications

= Do you want to receive email notifications for status
changes in the experiment?

Save Save and launch Start over



SEAGrid Experiment Status

Experiment Summary < coasie Auto refresn [EX ofF

Experiment Id Tests_3299e7ce-eB7c-433¢c-96f7-f8514123ef07
Name Tests

Description Tests

Project Default Project

Application Gaussian

Compute comet.sdsc.edu

resource

Experiment EXECUTING

Status

ok Name 1D Status Creation Time

AQ20254545 1739851 QUEUED 2016-03-11, 9:45 AM -
GMT-0600 (CST)

Creation time 2016-03-11, 9:45 AM - GMT-0600 (CST)
Last Modified 2016-03-11, 9:45 AM - GMT-0600 (CST)
Time

Enable Auto false

Schedule

Wall time 30

CPU count 16

Node count 1

Queue compute

Inputs alanine_b3lyp.inp (&

Outputs Experiment hasn't completed. Experiment Status is : EXECUTING

Storage Directory Open

Errors



SEAGrid Admin Experiment Viewer

<& C' @& Secure https://seagrid.or.. @ ¢ §] Q A

Download - Documentation Publications SEAGrid Data About Contact

LAdmin Dashboard

O Experiment
Statistics

Experiments
Enter Experiment Id |:]
to View Summary :

Overview

Get Experiments from Last 24 | Get Experiments from Last We:

Select dates between which you want to review experiment statistics.

03/01/2018 9:06 PM = 3/16/2018 9:6 PM & Q Get Statistics

Add Filter -

Experiment Statistics from 3/1/2018, 9:06:00 PM to 3/16/2018,
9:06:00 PM

3164 23 54

Total Experiments Created Experiments Running Experiments
All CREATED VALIDATED SCHEDULED LAUNCHED
EXECUTING

26

Failed Experiments

FAILED

COMPLETED



SEAGrid Data Catalog  Search

+ Addrule © Add group

4 ins & X Delete
Apache Airavata Formula contains C5H1202 -
Middleware
iy sampetguTiCC.
SEAGrid Gateway
User Interfaces
Experiment Name Owner Name Package Formula Finished Time Basis Set Number Energy
of Basis
Functions
HPC Resources
Clone_of_neopentanediol_G16_B5 spamidig Gaussian 16, C5H1202 07-Mar-2019 CC-pvDZ 158 -348.2027935
Revision B.01
2.c Stage out the experiment outputs
back to the gateway data store : SR f
T T synpentane24diol.153 spamidig Gaussian 16, C5H1202 24-Jul-2018 CC-pVDZ 158 -348.2198212
Revision B.01
Gateway Users
Sstaway Data Store npenatnei2diol spamidig Gaussian 16,  C5H1202 24-Jul-2018 CG-pVDZ 158 -348.2027935
- 5. Browdg & search Data Catalog Revision B.01
SEAGiTi indexed\ata Data Parsers
Data Analysis Portal NPENTANEDIOL.153 spamidig Gaussian 16, C5H1202 24-Jul-2018 CC-pvDZ 158 -348.2174693
6. Publish Revision B.01
research data
& P s e the caia npentane24diol.153 spamidig Gaussian 16, C5H1202 23-Jul-2018 CC-pVvDZ 158 -348.2174692
Revision A.03
fl Sha re isopentane13diol spamidig Gaussian 16, C5H1202 20-Jul-2018 CC-pvDZ 158 -348.2018422
gt for all n
Revision A.03
Research Data Publishing
Platioma Clone_of_Neopentane spamidig Gaussian 16,  C5H1202 20-Jul-2018 CC-pVDZ 158 -348.2027935
Revision B.01
Clone_of_Clone_of_Neopentane spamidig Gaussian 16, C5H1202 20-Jul-2018 CC-pvDZ 158 -348.2027935
Revision B.01
neopentanediol spamidig Gaussian 16, C5H1202 17-Jul-2018 CC-pVvDZ 158 -348.2027935
Revision B.01
npentane24diol.153 spamidig Gaussian 16, C5H1202 17-Jul-2018 CC-pVDZ 158 -348.2174692
Revision B.01

Export to CSV next



e e oo s s

N.B: This data is automatically extracted using set of configured parser and may contain errors. Please report any issues in the is:

Organization
Experiment
Project

Owner

Indexed Time

Molecule
Formula

Number of Atoms
Electron Symmetry
Multiplicity

Charge

Orbital Symmetry

Identifiers

InChl

InChl Key

SMILES

LongCC_HC1.1521059306868
sharingtest
spamidig

2019-05-10 22:10:31

C42H26
68

1-A

1

0

Occupied AAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA

InChl=1S/C42H26/c1-5-13-33-27(9-1)17-18-28-10-2-6-14-
34(28)41(33)37-25-23-31-21-22-32-24-26-
38(40(37)39(31)32)42(41)35-15-7-3-11-29(35)19-20-30-12-4-8-16-
36(30)42/h1-26H

QQYNKBIOZSXWGD-UHFFFAQYSA-N

c12cceec1C=Ceic(ccect)
[C@@]12[C@]2(c3cceec3C=Ce3c2ccecel)c2ccc3cdc2eicecd4C=C3

Final Molecular Structure

Gradient vs Iteration

Calculation

Package
Calculation Type
Methods

Basis Set

Number of Basis
Functions

Number of Molecular
Orbitals in the Calculation

Keywords

Job Status

Calculated Properties

Energy (au)

Dipole (debye)

HF (au)

Homos

Homo Eigenvalue (ev)

Homo Eigenvalues (ev)

c1cec2e(c1)C=Cc1c([C@@]32c2ccc4che2e([C@@]23c3ccccec3C=C

c3c2ccee3)ccc5C=C4)ccec

Gaussian 09, Revision E.01
FOpt; Freq

RB3LYP; RB3LYP
6-31G(d,p)

760

760

# RB3LYP/6-31G(d,p) GFInput GFPrint lop(6/7=3) Opt Freq;
#NGeom=AlICheck Guess=TCheck SCRF=Check Test GenChk
RB3LYP/6-31G(d,p) Freq

CalcDone

-1616.0971637
-0.0328227,-0.1402467,0.0158595
-1616.0971637

138

-5.340506429913

Homo - 1 :-5.3832283044415, Homo - 2 : -5.78514046163, Homo
- 3:-5.8621486813215, Homo - 4 : -6.3320893011349995, Homo -
5:-6.3739948341120005, Homo - 6 : -6.5566311113946999, Homo

- 7:-6.667333564951, Homo - 8 : -6.744613898493, Homo - 9 :
-6.965570345099,

Lumo Eigenvalue (ev)

Lumo Eigenvalues (ev)

Zero Point Energy
(Hartree/Particle)

Nimag
Thermal (Hartree/Particle)
Enthalpy (Hartree/Particle)

Gibbs (Hartree/Particle)

Execution
Environment

Calculated By
Calculated Machine
Finished Time

Job CPU Run Time
Memory

Number of Shared
Processors

Input File
Configuration

Link 0 Commands

Route Commands

File Set

Gaussian Input File
Gaussian Output File
Gaussian Checkpoint File
SDF Structure File

PDB Structure File

InChl File

SMILES File

Make Public

-1.9453419172245

Lumo + 1:-1.3630182771545, Lumo + 2 : -0.9167515623345,
Lumo + 3 : -0.5586497350765, Lumo + 4 : -0.3235433682445,
Lumo + 5 : -0.0383680529205, Lumo + 6 : 0.1820441659845,
Lumo + 7 : 0.4051775233945, Lumo + 8 : 0.519737454455, Lumo
+9:0.573615996854,

0.5430401

0
0.5721956
0.573140;

0.485218;

GCOMMUNI
GINC-R677
14-Mar-2018
130491.1 seconds
3000 MB

28

%nproc=28;%mem=3000MB; % Chk=longccHC_CeN.chk

# RB3LYP/6-31G(d,p) GFInput GFPrint lop(6/7=3) Opt Freq

gaussian.in
gaussian.log
longccHC_CeN.chk
structure.sdf
structure.pdb
inchi.txt

smiles.txt



Workflow and Visualization

An XSEDE ECSS Project

* For large memory calculations a workflow is required to use the
appropriate XSEDE resource

O
O

TACC Stampede: Atomistic simulation of alumina

SDSC Gordon: Calculation of diffraction intensities +
Visualization

*  Workflow implemented through SEAGrid Science gateway

O
O
O

Supports a private “DS” LAMMPS build
Supports single job ID handle for multi-resource job submission

Supports the development of a XML script for high throughput
job submission

Compatible with parallel Vislt executions so that diffraction
pattern generation is automated

Stage Required
SEAGrid Job Submission Compute Files to TACC Generate TACC
Lammps_DS MD on p===bammps_DS SAED Vis Nodes all Vis Scripts and
TACC Stampede and XRD on TACC outputto MSS Launch
Stampede Mm J Dependant Job

Process output and vtk files
and setup for Vislt on TACC
Vis cluster

Stage all outputs to
MSS Archive - Notify
End of Workflow

rallel Vislt run on TACC VIS |
er for all VisIT session
files provided

Workflow to run on TACC
resources only

Project/lobName Input File ITEM: TIMESTEP . _ ) et Datafle Version 20
Research Project Name spamidig_projj | Lmp_batchscren 0 Atom Types/Positions Diffraction Samale Rectlinear Gre
Job Name Impdsi ITEM: NUMBER OF ATOMS . } ASCI ]
Application Larimps Module mo_d5 | Fite Editor ‘mens'(,y data | paraser Rectiinear G
ITER; BOX 3OUNGS pp g o (VIK) DIVENSIONS 51 65 67
chm versen= 10> 2000314897 203 696 5000000 2.19615EVCC 100006401
HPC Systems <dobs>  cconfigursticn> 50250 JATMIEN 22609450 1 BISIBENDL
Stampede <machine>Tresties</mach ; e e e 40J038 0
<quevershared</queue> ITEP;' ATOMS idd type xy 2 <_KEatam ¢_Pesioe <_a{,lwgv\lalnu FASLITE00 2355996400 1 Nﬂnhgl
) $10.982821 0116631 0 313822504 91848 1 4003 JAGATI00 2395966460 1 B1154E401
Requirements, ‘""mmﬁ;fg‘:;',;_:: 21343736 436032 0 358244 04 60E71 1 43996 3SOTRIEN00 2409285400 1812306401
Queve Nomnal meman-0ateimemnnn | | 4134364 153056 £ 4042 0-17.07 136707 ISEOIA00 239596400 1 B11S4ED1
Wektene 43:0:0 | <telnmbenr 51 0.981605 264527 £ 85160 13,4613 140364 3629055400 2356005400 1800236401
pbubriaip eakamiroststeslosstons | A7 74343607 436002 670850 16,6401 139298 IESTHOT00 2289039400 1 BOSIRENDN
Wemory 8000 <configurations 810951535 0,147439 3 67065 0-14.6785 1,303 3IS0007600 2096155450 1 B0000F01
<Job Id='001> 101 343565 1,53107 4 16247 0130583 140334 3430005400 Vﬂmc 1851766401
GridChem Job Edito™N, .~ -
<~
SEAGrid Job Submission Stage Data to SDSC Generate Compute
|
~
Lammps_DS MD on Gordon and MSS ===t==p SDSC Gordon ;?Rrgps_gi ::ED
- i on
TACC Stampede Archive Vis Scripts
and Launch Gordon

Stage all outputs to MSS
!\r_chive — Notify End of
‘orkflow

Visualization
of atoms

‘ocess output and vtk
es and setup for Vislt

' .SDSC Gordon

Reciprocal
space map

Workflow running on TACC and
SDSC Resources




gue SEAGrid.org enabled workflow
SEAbRIorg SEAGRIRorg

Stampede Supercomputer

TINKER
Monte Carlo Molecular
Mechanics
(Minimize Torsional Energy in
<20,000 steps)

Stampede Supercomputer

DFTB+
Approximate DFT-Based

SEAGRIRorg

x=x+1

-2-3 CaCO3 Equilibrium
Structures

Comet Supercomputer

-Thermochemistry (E,H,G, Gaussian09

etc.) Ab initio Quantum Chemistry
-Vibrational Frequencies

Lopez-Berganza, et al. J Phys. Chem. A(2015)



SEAGrid Data Catalog




File System
Scanner

Raw Data

on File
System

Physical Data
Organization

Data Parser Framework
(Written in Java)

Meta Data Extractor )

Parser Resolver )

ess )
] Parser 2

RunTim

ChemDataDetector

hemParserser

s. chem.molpro.HolproDataDetect

wchem.DefaultMolproParse

Parser Configuration

—

Meta Data
Catalog
(MongoDB)

Index Meta Data
(JSON Format)

REST Based Query API
(Java Jersey)

Web Portal
(PHP/HTML/JavaScript/
Query/Bootstrap/GLMol)




Searching for Cataloged Data

Formula 7| contains 3 C17
InChl ¥ | contains § |H1

Experiment Name

bm28.comet.sdsc.xsede.orq.738999.150801

h_dv1.trestles.sdsc.teragrid.org.2532797.150303

ms95.gordon.sdsc.edu.2048727.150513

mb20.trestles.sdsc.teragrid.org.2583124.150422

bm23.comet.sdsc.xsede.org.738994.150801

mre3.comet.sdsc.xsede.org.678254.150709

Project Name

ramasami_proj

ramasami_proj

ramasami_proj

ramasami_proj

ramasami_proj

ramasami_proj

Project Name
Package

Formula

InChl

SMILES

Calculation Type
Calculation Methods
Basis Sets

Number of Atoms
Actual Job Run Time
Indexed Time

Package

Gaussian 09, Revision
D.01

Gaussian 09, Revision
D.01

Gaussian 09, Revision
D.01

Gaussian 09, Revision
D.01

Gaussian 09, Revision
D.01

Gaussian 09, Revision
D.01

4 Addrule © Add group

x

Deletr

4= Addrule © Add group % Delete

‘ ‘
Formula

C17H11NO2S

C17H15NO

C17H11NO2S

C17H11NO2S

C17H11NO2S

C17H13Br2CIFeN3025(2)

® Delete

|

Indexed Time

2016-03-03 23:53:15

2016-03-03 23:28:46

2016-03-03 23:21:40

2016-03-03 23:16:17

2016-03-03 23:12:08

2016-03-03 23:09:35



Organization
Experiment
Project
Owner

Indexed Time
Molecule

Formula

Number of
Atoms

Electron
Symmetry

Multiplicity
Charge

Orbital
Symmetry

Identifiers

InChl

InChl Key
SMILES

Output Metadata

LongCC_HC1.1521059306868
sharingtest

spamidig

2018-03-14 17:50:40

C42H26
68

Occupied AAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAA
AAAAAAAAAAA

InChl=15/C42H26/c1-5-13-33-27(9-
1)17-18-28-10-2-6-14-34(28)41(33)37-
25-23-31-21-22-32-24-26-
38(40(37)39(31)32)42(41)35-15-7-3-11-

29(35)19-20-30-12-4-8-16-36(30)42/h1-

26H
QQYNKBIOZSXWGD-UHFFFAOYSA-N

c12cccec1C=Ccic(cecect)
[Ca@@]12[C@]2(c3cccece3C=Cc3c2ccee
3)c2cce3cdc2eiccc4C=C3

Final Molecular Structure

A T L s

Gradient vs Iteration

Canonical
SMILES

Calculation

Package

Calculation
Type
Methods
Basis Set

Number of

Basis Functions

Number of
Molecular
Orbitals in the
Calculation

Keywords

Job Status

Calculated
Properties

Energy
Dipole
HF

Homos

clcecc2c(c1)C=Cclc([C@@]32c2cccdcd
c2¢([C@@]23c3ccececc3C=Cc3c2ccccl)
ccecdC=C4)cecci

Gaussian 09, Revision E.01

FOpt; Freq

RB3LYP; RB3LYP
6-31G(d,p)
760

760

# RB3LYP/6-31G(d,p) GFInput GFPrint
lop(6/7=3) Opt Freq;
#NGeom=AllICheck Guess=TCheck
SCRF=Check Test GenChk RB3LYP/6-
31G(d,p) Freqg

CalcDone

-1616.0971637
-0.0328227,-0.1402467,0.0158595
-1616.0971637

[138]

Execution
Environment

Calculated By

Calculated
Machine

Finished Time

Job CPU Run
Time

Memory

Number of
Shared
Processors

Input File
Configuration

Link 0
Commands

Route
Commands

File Set

Gaussian Input
File

Gaussian
QOutput File

Gaussian

Checkpoint File

SDF Structure
File

PDB Structure
File

InChl File
SMILES File

Make Public

GCOMMUNI
GINC-R677

14-Mar-2018
130491.1 seconds

3000 MB
28

%nproc=28;%mem=3000MB; % Chk=lo
ngccHC_CeN.chk

# RB3LYP/6-31G(d,p) GFinput GFPrint
lop(6/7=3) Opt Freq

gaussian.in

gaussian.log

longecHC_CeN.chk

structure.sdf

structure.pdb

inchi.txt

smiles.txt



* Science Gateways Communities Institute EDS Activities
* XSEDE ECSS-Gateways Collaborations
» XSEDE ECSS ESRT/NIP Consulting

* NSF Grants —OGCE, SciGaP, XSEDE, JetStream, Cyberwater,
DELTA Topology, Graph-theory-based molecular fragmentation
methods

* NASA Grants — GeoGateway
* Private Sector Partnerships

8 aa N F o e  zx 17



NSF Grants ACI-1547611, ACI-1339774
Apache Software Foundation

Indiana University

GSOC Programs

Science Gateways Research Center https://circ.iu.edu/

* Apache Airavata Open Source Science Gateway
* Center email: sgrc-iu-group@iu.edu Softwar http://airavata.apache.org/
e Marlon Pierce: marpierc@iu.edu, Director Sudhakar Pamidighantam pamidigs@iu.edu
SEAGrid
e Suresh Marru: smarru@iu.edu Apache Airavata



https://sgrc.iu.edu/
mailto:sgrc-iu-group@iu.edu
mailto:marpierc@iu.edu
http://airavata.apache.org/
mailto:pamidigs@iu.edu
mailto:smarru@iu.edu

SEAGrid Desktop Client CSD Database

. Select | Current Element: H

Indiana Database i

CSD ,

Search Text : |ibuprofen ~ Limit : E

Formula | Chemical Name |
0.68(C13 H18 02),0.32(C8 H9 N1 02) ibuprofen

0.56(C13 H18 02),0.44(C8 H9 N1 02) ibuprofen

0.62(C13 H18 02),0.38(C8 H9 N1 02) ibuprofen

0.75(C13 H18 02),0.25(C8 H9 N1 02) Ibuprofen

(C64 H44 Fe8 044)n,n(C13 H18 02)

File Help

--Input/Output Menu-- | Create Project | Create Experiment | Storage | Nanocad | Go3
» @@ Recent Experiments
»> @@ Projects

' Recent Experiments

Filter Experiments: | ]

[] Clone Gaussian comet.sds... CREATED  2016-04-...
[ | cysteine.inp Gaussian comet.sds... LAUNCHED 2016-04-...
[ test Gaussian ~ comet.sds... COMPLETED 2016-04-...
[] test Gaussian ~ comet.sds... FAILED 2016-04-...
|| hydrogen  Gaussian comet.sds... CREATED  2016-03-...
[ ] test Gaussian ~ comet.sds... COMPLETED 2016-03-...

| GetPotential | | —-Minimize— :| | —Force Field-—— | | —-input/Output Menu-- ¢

Launch Selected | Delete Selected




| IO

Molecular Specification Basis Sets Job Types Keywords MM Methods Gen C

G '09 Input Selections
Methods
Basis Sets
Job Types
Keywords

Gaussian 09 Input GUI

GAMESS Input GUI

File Edit Molecular Specification Methods Basis Set Runtype RILGUISAGIGEN Help

HF | Section
DFT > %nproc %lproc %mem(in MB)
MPn >
cc > Point File
Cl >
CASSCF Section
CASSCF MP2 © Use #N Use #P Use #T
Semi-empirical » AM1
™ PM3
| TD(HF) PM3MM  ©
Job Ti gg A CNDO
defau CBS X INDO
p - MINDO3
n
MNDO
Molec GVB
OVGF Charge Multiplicity View/Edit Structure
w1
ZINDO

Input File Options

Molecular Specification not selected

Fetch Input Edit File

INPUT FILE - untitled

System

$CONTRL ICHARG=0 MULT=1 SCFTYP=RHF RUNTYP=OPTIMIZE SEND
$BASIS GBASIS=N31 NGAUSS=6 NDFUNC=1 $END

$DATA

ldefault Job

lc1

~1.0094666666666665 1.2729909090909088 1.0308787878787875
=1.5739666666666672 0.17279090909090922 0.3744787878787861
-0.8313666666666677 -0.5271090909090907 -0.5841212121212127
0.47573333333333245 -0.12670909090909088 -0.8862212121212139
1.0402333333333331 0.9734909090909087 -0.22972121212121266
0.29763333333333186 1.6733909090909092 0.7287787878787864
-1.86 7 2.07 4 2.1334 64
~2.8214666666666677 1.0001909090909096 2.8505787878787867
-2.9092666666666673 2.997790909090909 1.3246787878787867
1.329933333333333 -0.931709090909091 -1.9888212121212128
-4291333333333327 -1.80 -1.2039212121212142
-3484333333333325 -2.24 -2.4 121212121
.601733333333332 -3.0210090909090908 -0.5411212121212134
664 .0971 1.2916787878787872

129666666666676 2.677290909090909 0.8859787878787859
L2715666666666676 4.458990909090909 0.3594787878787873
.24
.5171 7 1.476 3.

.2033666666666676 0.3830909090909089 2.162578787878786
.2662666666666675 0.3670909090909089 3.390078787878787

2

3

1

=2.50 =0. .
=1.2345666666666677 -1.313009090909091 -1.0530212121212141
1.9738333333333333 1.2594909090909092 -0.44552121212121243
0.7008333333333319 2.459290909090909 1.197678787878786
0.7113333333333323 -1.462 7 -2.56792121212121
1

2

4

3

2

2

.902733333333332 -0.29120909090909075 -2.5002212121212137
.929833333333333 -1.2235090909090909 -0.5662212121212136
Z214333333333332 -1.7447090909090908 -2.419421212121213
.4613333333333323 -3.237409090909091 -2.4538212121212135
-8419333333333334 -2.106509090909091 -3.303821212121213
.233833333333333 -3.644009090909091 -0.08052121212121399
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Maolecule, Basis Set & Wfn > CONTROL
>

MCSCG &Cl Wavefunction
BASIS

Interpretation & Properties >

Integral & Integral Modification » DATA

ZMAT
Potential Energy Surface > LIBE

Solvation Models > GUESS
VEC

Fragment MO *  MOFRZ

SCF
SCFMI

DFT
MP2

Cis
CISVEC

CCINP
EOMINP

MOPAC

Llliay Incompatible Inputs  Required Inputs

>

Molecular Display
View Help



SEAGrid Desktop Client

Storage Browser

Filename

@@ biocinfo
B build.xml

B Cd16Sel6_Cu2_relax_...

B conf.d.tar

@ Creative Cloud Files
Desktop
Documents
Downloads
Dropbox

B etst.sh

@ ExperimentData

B ext_cyl_20150904_ti...

i git

@@ gridchem

B i- 134-filledNS.pdf
B i-134.pdf

B iccs2016_2.docx
aw;3d

B jobslist.xml

i jogl

Filesize

50277 bytes
1523 bytes
81920 bytes

195 bytes

683785 bytes

113838 bytes

78744 bytes

605054 bytes

1832598 bytes

Last Modified

2016-03-26T09:37:20
2015-03-03T15:47:38
2015-09-02T16:01:09
2015-04-10T09:09:29
2015-06-24T22:42:39
2016-04-21T20:45:12
2016-03-01T20:54:12
2016-04-20T07:46:16
2016-04-15T08:29:51
2015-02-12T15:20:06
2016-04-08T13:58:23
2015-12-09T14:21:56
2016-01-08T10:17:20
2015-02-23T17:26:23
2015-06-08T08:48:10
2015-05-28T12:28:53
2016-01-14T00:17:50
2015-04-24T10:40:28
2016-04-18T21:42:29
2015-04-24T11:09:20

Filename Filesize

Last Modified

|-

B test1457541036
@@ hydrogen.14583...
B test.1459978243...
B test.1460061432...
B cysteine_inp.146...

2016-03-09T11:30...
2016-03-18T13:06...
2016-04-06T16:30...
2016-04-07T15:37...
2016-04-07T16:18...




