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What is X-CITE and who are we ?

- X-CITE is an NSF funded project with
the goal of developing a training
program targeted to CHESS users that

 reduces barriers to the use of CHESS
Cyberinfrastructure (Cl) - instruments,
computing, data, and tools;

- democratizes access to NSF Cl resources
and services; and

- accelerates X-ray science for a broad user
community.

We are a group with expertise in Cl as

Anirban Mandal, Ewa Deelman, USC Matthew Miller,
RENCI (Lead PI) (co-PI) CHESS (co-PI)

RENCI

well as X-ray and related domain > | =
sciences - [RENCI/UNC, USC, e
CI— ESS] Keara Soloway, Rolf Verberg
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a Cl Training for CHESS: Motivation |

Science
requiring o > : : Data Processing, Data Curation and
syr;:hrotron - *[ Facility User Proposal ]—.[ Experiment Planning ]4{ Data Collection ]—;[ Analysis, & Simulations]"[ Accoaa ]
-rays 1

1
4 _ Muiti-modal, ! Science |
| On-the-fly analysis interpreted data | output

- Proposal and planning stage
- Proposal plans for processing and analyzing synchrotron X-ray data need some prior ClI
knowledge in all areas above.
Data collection stage
« Need for basic computer systems knowledge (command line) and (on-the-fly) data
analysis; Best practices for collecting data
Data processing stage

« Processing data (reduction, analysis, simulation, interpretation), handling large data sets,
leveraging existing software and CI.

Data curation stage
- Metadata management, Open Science/FAIR and data curation.

A

D I I A
rencl USCViterbi  CHESS
School of Engineering CORNELL HIGH ENERGY Kﬂ: S
Information Sciences Institute SYNCHROTRON SOURCE b



Funded by the National Science Foundation, Grant #2320373 ) /f
| | - /\p(\/*

X-CITE Training Program Overview

’ Currlculum development i Curriculum Development b i Training Activities
. Targeted to the Users - % -
Programming Essentials Theme 1 Theme 2 Theme 3 Asynchronous Cl day at
* Systems fundamentals self-paced CHESS User
e Distributed computing Theme 4 Theme 5 ol delivery Meeting
e X-ray science software are o Mini tutorials
 Data curation and FAIR Cl Catalog 2t CHESS atdomain
« Cl| Catal conference
ata 0g ] . Training Materials for Cl Users ) L
- Targeted to trainers | p % >
* Advanced Cl uses and topics Advanced topics for trainers ol “Train the trainers” event at
- Training activities CHESS
. \_Training Materials for Cl Contributors ) L
- Asynchronous materials \ )
- Training events t t
 CHESS User meeting =
e Tutorials at domain conferences Coordination Network Activities
. i i iviti Domain science Other user faciliies NSF CI providers
Coordlnatlon network activities communities (e.g. MagLab, NAN) (e.g. ACCESS, PATh)
- Domain sciences, other facilities, 5
NSF ClI providers (ACCESS, etc \) |
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X-CITE Training Program Overview

X-ray Facility : :

- 1 - : : Data Processing, Data Curation and

o“p’er?(t;lonm [ Facility User Proposal J_.[ ExperimentPlanning J_.{ Data Collection }_’[Analysis, & SimulationsJ—.[ paeiie J
OrKrTiow

8 Analyzed/processed i
data and final results

B Metadata design B Raw data annotated DOl applied to raw

€ Experiment and data

based on domain
standards
Results of user

with correct metadata
Data in local CHESS

annotated and pushed
to local repository and

and processed data
and other artifacts
Final artifacts in

Artifacts repository or file- _
management plan literacy survey system in appropriate Inkediic mw cala external domain-
User-specific C| file formats Codes and workflows specific repository
requirements analysis On-the-fly analyzed SWEER o e slitines Publications linked to
data, annotated Cl configurations and data DOI
Notebooks
Traini CF 102, XS 100-102,
raining CF 100, DC 200 CF 102, XS 100-101 PE 100-103, SF
CF 101, Cl Catal ! ! ! : ! CF 100-102, CF 200
Materials fiey Cl Catalog SF 100, PE 100 100-101, SF 200-201,

DC 100-102, DC 200

Artifacts produced during operational workflow and supporting training materials.
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a X-CITE Community Activities

. Other User Facilities

Materials Commons _ o _
Domain Science NS ClPECY-2ll - Generalize training materials

Communities & Hubs Galaxy - E.g. MagLab, NAN, CHRNS

Different Domain Sciences
Embed X-CITE materials in
domain-specific training
E.g. Materials Commons

Broader computing/CI

General Computing A%%:;‘?S S€ervices

& Support Comell CAC - NSF ClI providers (ACCESS,
Services PATh etc.), Cornell CAC

MaglLab Uy X-CITE:

NAN s RENCI, USC
Facilities | Ui, UoL,
CHRNS CHESS
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X-CITE Training Curriculum for Facility Users

£

Year 1

Theme 1: Theme 2: Theme 3: Theme 4: Theme 5:
Programming Systems Funda- | Distributed Com- | X-ray Science S&E | Data Curation
Essentials (PE) mentals (SF) puting in the CI | Software (XS) and FAIR (CF)
Ecosystem (DC)

PE 100: Python| | SF 100: Intro to C 100: Dis{| XS 100: Data collec- | [CF 100: Intro to
Programming Linux/ comman- Ebuted comput{ | tion, preparing input | |domain  meta-
and Jupyter| || dline/ scripting g concepts parameters, SPEC and | [data standards,
notebooks S formats and

PE 101: Using
Python  pack-
ages & libraries;
Conda !

1
PE 102: Numeri
cal data analysisi

SF 101: Contain-
ers and virtual-

SF 200: Parallel
computing con-
cepts

h |

DC 101: Scientific
Workflow manage-

ment

DC 102: Using

XS 101: Basic / on-the-
fly data analysis, view-
ing detector images

?cience gateways
with Open OnDe-

Imand example

XS 102: Large-scale
data analysis: from im-
ages to science param-

repositories

CF 101: Best prac-
tices for develop-
ing DMP

CF 102: Metadata
annotation and

with Python = | || SF 20 Batch Sys-[1 | eters to interpretation | DOI
| || tems and com-'| DC 200: Com- |
PE 103: Software: pute farms with: Puting with : XS 200: Metadata for | CF 200: Curating
version control) [ CHESS example : I ecosystem - : data fidelity and sys- | data, code, work-
testing and deq ! ACCESS, PATh, ! tematic checks flows, and pub-
bugging : 1| Campus, Cloud | lishing
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X-CITE Workshop Agenda

Funded by the National Science Foundation, Grant #2320373 Qf

Time Content
8:30 - 8:50 am Introduction to X-CITE training program
8:50 - 9:40 am Overview of CHESS research workflow and Cl (data collection software, data analysis
software, Compute Farm, preparing for beamtime)
9:40 - 09:55 am Break
9:55 - 10:55 am Programming modules (Python and Jupyter, packages/libraries Conda, numerical

analysis with Python)

10:55 - 11:20 am

Systems Fundamentals (Linux, command line, scripting)

11:20 - 11:40 am

Cl resources at CHESS and beyond (job submission, CHESS systems, other NSF
resources (ACCESS))

11:40 - 12:15 pm

Town Hall on CHESS User Experiences and Challenges

12:15-1:15 pm Lunch

1:15-3:15 pm Hands-on session with complete end-to-end data analysis examples
3:15-3:30 pm User survey and feedback

3:30 - 4:30 pm Office hours AY
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Thanks

Project website: https://sites.google.com/view/x-cite-nsf/home

Training materials: https://xcitecourse.org
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