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Overview

1. Why publish tools & apps in nanoHUB?
e Tools are publications (DOIs and indexed by Web of Science)
e Share your work with your community (22,000+ annual sim users)
\ 2. Various tool and app types
* Apps, workflows, Jupyter notebooks, commercial codes, X11 GUIs
3. Sim2Ls, FAIR workflows and data
e Develop and publish Sim2Ls
4. Developing Apps
e Connecting Sim2Ls to Jupyter and Web Apps
5. Tool Publication process
* Register, deploy, test, and publish
6. Development environment
e A Unix development environment (Jupyter or Linux desktop)
7. Simulation and data as a service
* Launching tools and querying the ResultsDB
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2. Tool types: Apps

Apps to focus on domain science &
engineering, not on the computational

aspects of the simulation

DFT Results Exploration Tool
‘Saaketh Desai, Juan Carios Verduzco, Daniel Mejia, and Alejandro Strachan

Purdue University

PN-Junction Lab

Data exploration Apps
 Query the ResultsDB

https://nanohub.org/tools/dftexplorer
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Tool types: Jupyter notebooks

Dataqumerles e — Machine learning

Flo ER  Vow et ol Kool Waps Hop oy NaTuses | pyhen O model = RandomForestRegressor (nun_trees=500)
model. fit(train_values, train_labels)

B+ % @B A[v A B[C W (o 2] [ X Aspnods | Vadae | i
i test_pred, test_std = model.predict (test_values, return_std=True)
1. Query all oxides in MP database all_pred, all_std = model.predict(all_values, return_std=True)
In 15)¢ #Guery every structure in the W2 database that has axygen aton within conpourd training = go.Scatter(x = all_labels, y = all_pred, mode = 'markers

#Grab set of properti
data = rester.query({
r

marker= dict(size= 12, color='green'), name= "All Data")

testing= go.Scatter(x = test_labels, y = test_pred, mode = 'markers', marker= dict(siz

9, color= 'red’, symbol
oo | --0s</67048 00510000, 18225115

match = go.Scatter(x = [0,20], y = [0,20], mode = 'lines', name = "Match",line= dict( color = 'black'))

traces = [atch, training, testing]
fig= go.Figure(traces, layout=layoutd)
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Gata_IPF = [trace_alt, race AZ03,trace_Cr203, race Y203, race_SIG217, (raced, (racez] z
o, TPF = go.Figure(data.TFF, layout-tazout ThF) 10
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https://nanohub.org/tools/matdatarepo it https://nanohub.org/tools/citrinetools
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Tool types: Sim2Ls

* Full end-to-end computational workflow
* Input(s) — workflow — output(s)
* Including all pre-processing and post-processing steps

Declared ../ Declared

Inputs :\_\._. Output(s)

« Simulation as a service. Launch Sim2Ls from:
 From a GUI or App
* From AI/ML or high-throughput workflows
 From inside nanoHUB or outside

Hunt M, Clark S, Mejia D, Desai S, Strachan A (2022) Sim2Ls: FAIR simulation workflows and data. PLoS ONE 17(3): €0264492.
https://doi.org/10.1371/journal.pone.0264492
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Tool types: commercial codes

Thermo-Calc

/A Thermo-Calc - Educational Version 2021a
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TCBIN: TC Binary Solutions v1.1
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https://nanohub.org/tools/tcacademic
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MATLAB

4\ MATLAB R2021a - academic use

https://nanohub.org/tools/matlab2021a

LIVE EDITOR i
qu] & H [zl Compare 2] QFind ~ |pa Normal v ’) @3
wa o i::::r:, Go"ru Nooeel BIUM CODE SECTION  Run Stfp Stop
FILE NAVIGATE TEXT o B RUN =

4 % (5l 5 ©/» home » nanohub » strachan » MATLAB » R2021a »

Current Folder e Editor

'home/nanohuby:

an/MATLAB/R2021a/Templates/MATLAI Script_Template,
|Name «

| MATLAB_Live_Script_Template.mbx + |

Templates Il -
Title
Summary

This document is a template one can use for their Live Scripts in MATLAB. For more
information about Live Scripts, please see the documentation in this MATLAB tool, or
online on https://www.mathworks.com/help/matlab/matlab_prog/what-is-a-live-script-
or-function.html.

Examples of user-contributed Live Scripts can be found on
https://www.mathworks.com/products/matlab/live-script-gallery.html

Table of Contents (can be added in Insert Tab > Table of Contents)

Details A

Workspace ® Summary

Name & |value Secton 1 M
Command Window ®
New to MATLAB? See resources for Getting Started, o
s

Cll 7 [T»

~| Ready UTF-8 LF script
X xmessage > Import/Export

| 4 MATLAB R2021a - academic use B
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