o

— =2

a— !
Decision Pathways Dev t

Interoperable Platforms with Domain Driven Development forintelligent decisi
services

/~_/’/
e . v;}\r//
i

ir
e

"

/—

Dr. SUZANNE A. PIERC:/
Decision Support Ofﬁc xas Advanced Computing Center,




GTEXAS Knowledge comes in many forms
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Creating dynamic user in erfaCes to-help understand & share it


https://drive.google.com/open?id=19Nm-d56dDA1GGb-qOX2XK_JcDRM0q5dx

the Gap - XAl T P YRR PO ERS TR YontD

TECHNICAL | Sociotechnical | SOCIAL

- What is data content/purpose
- How/Where/When collected
- Semantic description

N Provenance records
- Communication best practices
- Facilitator tools

Reduce
the - Relevant scales & times
Gap Actionable N - Integration with existing process
- Enable independent users

Preferences / - Capturing lived experiences
\ - Comparing preferences

Values - Ranking and Solution Search tools

Trust

- Type and purpose of model /_
- Decision relevant variables

- Evaluation & execution ready

- Narrative alignment/elements /_ Sensemakin g
- Map links to data & models
- Stakeholder relevance/frame

| social learning |

& Explanation
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The Unbepruiny of Texss & Austin

Sclencf Kfnowledge Large & Big Data
Data and x Platform Archival Data
Observations from Rﬁggﬂ:‘:::a%%"épe':egges & & Collections
both machines,
sensors, and human Al Models & Methods
stakeholders

Labeled
Geospatial
Data

Datasets and
Data Streams

t
ESE

MINT 3
TACC/HPC Computer and Model INTegration Platform Products Gms'?.g::r'tsm
Storage Resources
Figure 10: Intelligent Decision Support Systems (iDSS).

References:

Pierce, S.A., Powell, J, Dabrowski, A., Hardesty-Lewis, D., Pearson, M., Gil, Y.M., in prep, iDSS cyberecosystem design for Planet Texas 2050.

Gil, Y.M,, et al., 2021, Artificial Intelligence for Modeling Complex Systems: Taming the Complexity of Expert Models to Improve Decision
Making, Journal of the ACM.
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OTEXAS Dimensions of complex Models

/ What perspectives can inform the design and implementation of Applied Decision Support Systems? \

Horizontal Portfolios

* Survey Available Services

* Define Feature Requests for 1DSS

* Design FAIR Model Services

= Connect with Research Communities
» Connect: Modelers & Data Scientists

Vertical Slicing

Implement Al-augmented Services
Instantiate Integrated Models
Rapid End-to-End Use Case
Experiment with Pilot Services
Connect: Technical Analysts

Decision Pathways

Design Sociotechnical Processes

Refine Participatory Modeling Methods
Flex Test Services & Events

Co-Design with Non-Academic Communmni
Connect: Planners and Stakeholders

"/




OTEXAS  Decision Pathways Framework | i

Creating a shared organizational structure to target aspects of participatory processes.

(Pierce, 2008; Gil et al., 2021)



OTEXAS  Decision Pathways Framework | i

~ 'The questionandthe
model go hand-in-hand"

"Sometimes simple can  m—— :
be good, but other times > Search h}\,' Fiter
you may need more ’ |
detail"

Creating a shared organizational structure to target aspects of participatory processes.

<:> Research Focus for DSO Group (Pierce, 2008; Gil et al., 2021)
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Human Computer Interaction and Knowledge Graphs

Place-based Problem

@ Structures
' ‘ % - 2 Solution n

Oo % Sensemaking Network J

Points  Interventions

o Conversations about
Stories about ﬂ Events that matter
Events that matter 0o o ..... Additive + Personal
Simulation models
about
Events that matter

System Responses
* System Behavior

X * Parameters & technical Solution Space
Narrative Structures constraints * Candidate solutions
* Objectives, DVs * Domain knowledge * Ranking & comparison

* Constraints, metrics * Integrated Simulation Models * Model-based facilitation



Create Deep Relat|ona| Testbed WHAT STARTS HERE CHANGES THE WORLD

Story Informed Collections Problem Setup & Semantic Links Many observations for models

Science Knowledge
Platform
Community
Sites & Stories Models & Methods Knowledge Platform
Application
DOLCE Archivable
§ \ \ / Collections
= | R N
PP >sss
- 0.9, Data Products
258 :‘;\9 | < §' (
oa\as“e £ = =
<:> TACC Compute and MINT
Storage Resources _ Model INTegration Platform ‘
Interactive Knowledge Capture Model_ Integration Socio-technical _Codesmn
+ Data Fusion * Group Interactions
* Natural User Interfaces . .
- Al supported annotation and labeling + Semantic Knowledge Service * Modeled Products and
» Geospatial Webservices * XR Interactive Graphics

» Co-designed inputs and XR

* Understanding lived experiences * Large-scale Model Encapsulation

* Integrated Modeling



OTEXAS  Fusion — Leaning In to Open

Mapped projection of environmental conditions that favor infectious disease
spread in Deep South Texas, 2021 produced by Paty Feria, UT RGV

Data fusion to understand
cascading impacts.

PLANET TEXAS 2050

Team developing
approaches to make effective and
timely climate-related decisions.

~2021 - Open geospatial analytics
informed medical decisions
related to infectious disease
identification (meliodosis)

Success because data and map
were

the result was unexpected

PlanetTexas2050.utexas.edu



@ TEXAS Integration — Encapsulating Environments

m Explone Areas Propaass Modals Browse Dalasals Lise Models Prapars Reports

Welcome to MINT , A platform for using artificial

" intelligence to accelerate:
Connecting data to
models
Composing sophisticated
high-fidelity models
Guiding analysts through

easy to follow phases and
steps via a user interface
that simplifies the
complexity.

Al-enabled Model
INTegration Platform

(Gil et al., 2021; Garijo et al., 2019)


https://drive.google.com/file/d/1D5Ipvn7Tw381WFohlFhk1JSfdWAGupi2/view?usp=drivesdk
https://drive.google.com/file/d/1g1Bv4E5QO6FMjTRH79qfR7Nad1rW7OmS/view?usp=drivesdk

From MOdeIS to SOIutlonS WHAT STARTS HERE CHANGES THE WORLD

The Soil & Wator Ascoscmant Tool (SWaT) L3

= The Sail & Waler ASSestmsidl Tool (SWATI B a8 small watersheed 1S fiver

basin-scale moded usaed (o simaslate the quality snd gquantity of surface and
around watsr And prodicl the SAironmental impact of Land ule: Lans
MANACHETHI Dractices and climate change (hiips A seat tamuedus 2006

Heywords: Sol watersneo, surface water Qround water. en Hore details

CALRGOTy: AGTICAHELIrD
Type: Theory-

Cycles 3 —r
Cycles simulales the productivity and the water-carton and nitnogen

balance of ped-crop EYSleme mbiect o clmate conditions and a large
array of MAansgermenl Conslrasmls

Ay arords] agricUlium, CYCies. Crop rowtn. weather, soil or.  More detalls

A VeSO

Calepory. EConary
Type: Thoary-

Ecanomic aggregate crop susply response model (EACS) -
Thie AQQAEQALE CAOD SUDDLY MEpOnSe  aeedel (EACS] dooriles  the

agpregate crop supply responss model for the country of Sowth Swdsn

This B & regional-seals agoregme model of ngriculiusal supsly for &

spocified set Of Ccrops [CASSaVa Qrounanats. maize. sesame seod and
sorghumi

Haywords: coonomy. land use. crop production. fertilizer o More details

—_——

Qgta formats ‘
oo Pr_lyswal variables .

L e e e pemrepe

B,

e

ISp—— N

i =
-
Constraints
" v
Crop none Name of the crop to run he simudation for Mazw (defaun)
start_plemt ing day Dary of the year when the planting started 100 (defau)
The range s from 1 to 304
N"lw W ——
~1 Adjustable parameters
weed_frocll cyched wpather  Cyclin woatier flo A
]
Ridn relabion relatie stmonpheee_sir_ st -wapor__min_of_relafive_w
Pty ity
TR TR
Sandar ol Sheartaae Loz sasrtd m—rariroinbal_ rascdation i oemang - sha
st ot Inoming
ther ey raclation or
o henpents
saafaon o
wharwabeon of
e et

Work with Yolanda Gil, Daniel Garijo, Maximiliano Osorio, Hernan

Vargas, Deborah Khider (USC), Anna Dabrowski and Lissa Pearson(UT)
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Automating assessment using portable flood model

workflow with higher resolution base data

o
=
53
/

Travis [*=
County |

Comparison Williamson County
Manually Constructed Buyout Map MINT Generated Vulnerability Map

S

' Middle Williamson Flood

. Hazard Mitigation Project
Pl (Phase 1 - Buyouts)
J/ swusesorzisaon

EG}XTERSHED
B PROTECTION
Rk

Combining

e Terrain (10 m, 1 meter next)
» Population

* Urban Land Use

Work with Daniel Hardesty Lewis, David
Arctur and Paola Passalacgua (UT)




GIEXAS mint w

model integration

Visualization of Indicator
HAND Model Results ready <10 minutes

Data and Models are
The best tools we have to understand
our critical Earth resources

Us2%0 |

" However, information contained within
Ay data and models is often
T misunderstood or misinterpreted by

S people who need to use it to make
- foucé N4 /. group decisions.

Data Fusion to Refine and Build Insight
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Subject Matter Modeler / Technical Planner / Director / Decision
Expert Data Scientist Analyst Chief of Staff Maker
Needs: . Constructs Interim . P Define Possible 5-'1.—1.:d:~:
Open, actesm!}]e Products By J1thu.~._|:- & Fusion Actions metrics &
data & modeling Tasks indicators
tools
| | | |
Unf'llte.redq | | | | * Decision
Detailed Relevant
Information Information

_E e Data, model, regisiry emphasis Community Use Cases

7 T ——

E

1= T —

£ Tl

B B P

Y] e

= Theeal

High
Value -

Approaches to Accelerate Research Il

Drive Science-based Action

Knowledge Value Chain
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Connect Knowledge
Management with

Community Contexts

Linking lived experiences to
simulation models of disaster

events
Goal to train artificial intelligence &
improve simulation model
predictions
Understand decision problem

Place-based Knowledge toj "< .
- evelop event-based collections
Inform Decision Frames

& Models

PLANET TEXAS 2050 PlanetTexas2050.utexas.edu
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Summary:

Formulate specific

prompts for HAI
What analysis
can be done that
will serve the
analyst’s
guestions?

*  What are
possible driving
and response
variables?

*  What types of
interventions are
of interest?

Create Ingest

Pipelines,

*  What are the
relevant data
collections
available?

*  What are the
useful use cases?

* How canan
approach be
calibrated?

Develop
Approaches and

Cookbooks

What are relevant

datasets for driving

variables

*  What are the
characteristics of
each dataset?

*  What datasets
will not work
with the models
chosen?

*  What datasets to
use?

lterate

Set up
Experimental

Workbench

*  What
adjustments
needed to make
accessible?

* Howtosetup
consistent
reusable
resources?

* How toorganize
orchestrate
experiments with
provenance
tracking?

Sites & Stories Streamlines
Automation for Sensemaking

Results

Curation
workflows, and

Collections

*  What are the
relevant data
collections we
can build?

* How can large
collections be
organized?

*  What are useful
data collection
products suitable
for supporting
and scaling
research?

S&S provides mechanisms to collect unstructured knowledge to assist and accelerate sensemaking steps



 Knowledge comes in
many forms

— data & models are
powerful tools

— Human-Al partnerships
promise to accelerate
our ability to respond

— Our stories and lived
experiences are
powerful

PLANET TEXAS 2050

WHAT STARTS HERE CHANGES THE WORLD

PlanetTexas2050.utexas.edu
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llect

TEXAS C o)

ins
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* Many Observations
* From unstructured to accessible
information
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Lived Experiences

techniques and tools for

knowledge capture of
unstructured data




U TEXAS Knowledge Capture

Place-based Problem
I Structures Fundamental Questions m
(I 1 —_— Why Problem Objectives

. ipti
Aderts CEEETpHoN Goals Hierarchy
) $ What History & Past Decision
poFome menvenions Events Variables
Owerarching Goal
Knowledge Issues Constraints
Activities
Stories about i Elements @
Events that Concerns What are they Sentiment
matter Who is responsible
Actions Who can do Interventions
something and Metrics
Measure 3
What can they do -
Evaluation  Best possible Success or @
-Meesuu
outcome Failure

Worst possible criteria
Knowledge Capture Modalities outcome
* Audio Voice Capture
* Text Annotation

Links with |

\ 4 \ 4 v \ 4

* Natural User Interface
* Interactive 3D tangibles Simulation Model Semantic Data Policy & Scenario Algorithms

Parameters System Settings & iDSS
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Flipping Knowledge Exchange

(Water Infrastructure Systems - Alaskan Case Studies)

Theme
water
change

systems

p«ﬂ' >
s B - ‘ operation
pr:),;w;!,e; 7 operator

congtructiof permafrost
= cost
federal
energy

projects

construction
mentioned
engineering
pipées
freeze

tank

frozen

Navigating the New Arctic, Pl- Faust NSF Award Number # 2127353



Dashboard
Data Fil
Applicatior

TACC

Publish Data Globus Dat; ansfer Guide Getting Started

This page allows you to submit jobs to the HPC systems or access Cloud services using a variety of applications

Applications / LLama Index Environment (LoneStar 6)

>

Reusable Environments and

My Apps [3 1"+ Jupyter Hub

Utilties [2] L' Jupyter Lab HPC (LeneStare
|~  DataProcessing Is] |+ LLama index Environment (LoneStar 6)
&  Visualization [1] <\ MATLAB R2022h Interactive (LoneStar6)

{ RStudio (Lonestar6

Digital Infrastructure

Run an interactive Jupyter Lab session on an HPC Parameters

compute node to use LLama i
Jupyter Mounts {containerirgs)

e TGOS B -bind /share SSTOCKYARD: SPWD/Waork SHOME:SPWD/Horme $SCRATCH:$F

** Documentation
and

NVIDIA Flag (containerargs)

nv

ble NVIDIA
TACC Scheduler Profile (schedulerdptions)

-tapis-profile tacc-apptainer

eduler profile for HPC clust

TAP Session Substring (schedulerOptions)
job-name ${JobName)-tap_

TAP Functions require the substring tap_'and in th

APPTAINER_PWD (envVariables)

homeyjovyan/work

Configuration

Queue [T

gpu-aloo v

xecute ¢
Maximum Job Runtime (minutes) (I

120

Code Cookbooks

— 1stexample Large Language Models on premise
- Service in Alpha testing
- Other cookbooks in prep

Sharable Modeling Environments
— Kubernetes and Azure
- Model Evaluation and Execution

Near Future ...
- Conversational Al and Interactive Interfaces
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TEXA_S Combined Corpera WHAT STARTS HERE CHANGES THE WORLD

NLP + Information Reduction Mapping
LLM + PRIM Knowledge Gaps
Gray Literature-to-Interviews | -

Focuses on Backgroand information but not Tridal
Governance

Foaus on Federal Policies but did not address chemicals

Addressed Emviconment and Repulations.

Falled 10 State of Polatie Water

Does not address Environment or Potable Water

Does not address Potable water, bt focesed on Water
Raceived by the User, and System Breakdowns

6 L Federal Policies or Back

Implementation model that R ) sk Mo
identifies knowledge gap i
and explores options Combined Gray Literature Clusters
for an ‘exchange’ approach L] Reduced Using UMAP

«  (Gray Literature Topics
»  Surveyed Topics

NNA Products from Research
< Intertopic Overlay figure and results for manuscript
« ldentified initial gap to explore as an example to develop methods (cluster 6)
« Map and understand links in overlapping clusters (priority clusters 1, 5, 7)
% Document approach and create shareable jupyter notebooks for LLM+PRIM approach
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Social Science Coding with Al: lterative development

Using Heatmaps to compare matrix of coding output from
Human vs Al

Original Al Round 1 Al Prompts & &

- False Neg.
+ False Pos.

- True Neg.
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ory Informed Collections

Fusion Collections for Historic Events

Case Study Beulah

- Hi Winds 160 mph
south of Corpus Christi
" -~115 tornadoes

- Devastating storm
 along Lower Texas

© Coast

- -Surge 15-20 ft

(Pierce, Dawson, Wells, in prep - Large Data Collections & Provenance)

. - Category Ill Hurricane

Cascading Hazards - Floods + Infectious Disease Prediction

Predicted Environmental Suitability for B. pseudomallei in Texas

"Major peographic areas of concern include South and
southeast Yexas but also foch in North and West Texas, There s
an urgent need for active surveillance for neglected and
porentially emerging diseases in these regions.”

(Brown & Shensky, in development - Disease Vulnerability Map )
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"Sometimes simple can be good, but other times you may need more detail"
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TEXAS

The Unbepruiny of Texss & Austin

Insights from Coastal Hazards Communication:
*Essentially, we need experts to agree on how
to present and describe the uncertainty in
models

eUncertainty should be factored into the
actionable 'so what' for end users who are given
risk information

*Relevant stakeholders or end users need to be
involved early

Communication channels should be flexible
and robust enough to handle updates to
understandings of uncertainty

*There is a collection of literature providing
uncertainty visualization guidelines,
language/wording strategies, and best uses with
numbers and probabilities.

Uncertainty Comms Takeaways

Al-Supported Systemic literature -

boe
.\{\ Beven 2015
Wilby 2008 X\"\'—\\
@ \'\\\\\\\ |
Elliott 2019 T It ey
hf o SINNES, v s
Klima 2012 /’gﬁiﬂ" n201\8
" Bostfom 2015
// \
¢
.'/ .. / 7/iall 2001
Broad 2007 Peréival 2020 / Pappenberger 2013
ell 2014

/ Rumsey 2015

Ramos 2013

Strazhie 2017

Demeritt 2010

WHAT STARTS HERE CHANGES THE WORLD
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© sawp33 -

Welcome to DataX

DataX is a next generation integrated data analytics platform designed by expets and
powered by the supercomputers at the Texas Advanced Computing Center. It
provides th tools necessary for to manage,
and examine critical data from around the state.

Existing data — from water availability to flood plain mapping 1o urban growth models
and more — are integrated into one portal and will be added to continuously as new
data become available, both from Planet Texas 2050 researchers and from
organizations around Texas.

© Add MY PROJECTS / FLODDPLANMODELING / GEOFLOOD / TOOLS / DEM PREPROCESSING TOOLS / PREPROGESSINGDHL / DATA / TX-COUNTIES GEOFLOG
Data Files
& & MyData

Applications.

&

These data can be used to create simulations and projections that help policymakers,
educators, and citizens better the challenges their are
facing today as well as the challenges thex towns could face in 30 years.

Floodplain Modeling

& Community
Matifications Data Description Research and development to generate floodplain contours and depth grids, at 1' depth intervals ol

network for Texas statewide.

C "':“ ‘ Q @& Google Drive Pl Arctur, David (arcturdk)
”z'z: ﬁ’ Search Co-Pls Hardesty Lewis, Daniel (dhl) id David (maid ) P Paola (paclap)

Optimal Averaging of Texas Metro Population Dynamics in Texas Water Stories: Local Narratives of
Water Resources Observatory Premodern Socleties Hydrologic Change and Adaptation

Artist-in-Residence: Urban Watershed Transportation-Related Air Blue Name Size Last Modified Permissions
Lorenz Graybelt Evolution Pollutants and Health Index

° = Colorado 40kB 472/20 5:40 PM All

e. @ ;ﬁ .“ W Concho 4.0kB 4/2/20 5:41 PM All

B Harris 4.0 kB 472/20 5:42 PM Al

™ Hays 40kB 4/2/20 5:43 PM All

W Jefferson 4.0 kB 4/2/20 5:44 PM All

& Mitchell 4.0kB 4/2/20 5:45PM All

& Uvalde 4.0kB 4/2/20 5:46 PM Al

- Young 4.0kB 472/20 5:48 PM Al

Work with TACC,

Jeaime Powell, Anna Dabrowski, Daniel Hardesty Lewis,
Lissa Pearson, Joon Yeh Chuah, Vera Belcher, Nathan
Franklin, Sarah Gray, Tracy Brown, Smruti Padhy,
Anagha Jamthe, Joe Stubbs, (and many others)

Data Workbenc


https://drive.google.com/file/d/1g1Bv4E5QO6FMjTRH79qfR7Nad1rW7OmS/view?usp=drivesdk

% TEXA_S WHAT STARTS HERE CHANGES THE WORLD

Disciplinary Multidisciplinary Interdisciplinary

A A A

(Pennington et al., 2019)
https://youtu.be/sUFiRri79Ql
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ntentionality...

® Embrace Transdisciplinarity Tramsefecralinar

Wicked problems carry multiple
perspectives

Develop shared vocabularies
Design new frameworks, theories,

approaches, descriptive protocols O/ d ® O
Assure research is reusable o

Warning - limited # of relationships
we can carry

ent Thinkinc
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Fusion,

Shared Specialist
Community Models &
Understanding Data

Integration &

Assess
Tech & Al &

Systems Evaluate

Knowledge Exchange
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Emerging Data Management
Services (CSR and DMC)

e Cookbooks Services * DISCOVERY - CoreDB and

. CoreMiddleware
MEEP / DYNAMO (mechanisms for

* Knowledge Capture registering data and
(remote data collection information with our
with disconnected / services) — data/metadata

to manage and use the

remote environments) ey
storage capabilities at tacc

Unstructured
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@ TEXAS Reusable Code Cookbooks WHAT STARTS HERE CHANGES THE WORLD

Cookbook Ul

Slide Subtitle

SUALIZATION

* Added LlaMa application to the e e e NeTying SRWD Reee

DataX portal

Reaome ma
TANS Rmquent 1o Bun
Comtane
evronment yyi
Sebect
tasks.
perform “”“: h
paticnes | [T—— Sarien of ippriss
repostary
o Cepects
frem
CoRmAL =
Contaner
10 the CASE of
LLMY this would
be the modets they
e
TAACE AIPYTER
Errevonment
Nasetiook o Warking



Ingest unstructured Information

 Surveyl23 e 4 slides nna nov.



Model Evaluation & Execution Platform | irsmers sese cunces e worto

Ansible — Access Mgmt

Model Review Model Review M E E P
VM / VM v
———

Reusable Kubernetes
| | Services.

Input & Associated Files Input & Associated Files

; Shape ; Dat CSV Fil Geodb - P - d 1ti i g
Ad Circ Hand Hand SWAT Model re Con Itlonln an
Model Model Model Model Object N
A

architecture so users can
t scale up desktop modeling

A A

Storage Allocation

- Used for state program to
share large inputs/outputs

Research Research Research Research

Modeling Modeling

and evaluate/test model

Modeling Modeling
Group 1 Group 2

versions.

Model Creators
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Static Site Background
Content
Gy Survey 123
Surveys .~
/
> Static Content

T uwm ’’’’’ ‘-;—_—’ e

&
b

#
\

Interactive Spatial |
App

Applications Any Butic Facing
Portfolio m::-u b




Analytical Cookbooks Architecture  wsmssueecumeesmewoss

ETL Pipeline to NLP

Published APIs

Modeling/Nodes
Portal DB
Publishing
Lonestar HPC
l Node

S&S Cookbook
Catalog
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Connected versus Disconnected Access

If remote Researcher needs to load Survey123 application their phone prior to departure. Additionally,
researchers will need to pre-load a map collection for study region.

Sensitive versus Non-Sensitive Data

Alert! Sensitive information needs to be processed by selecting an appropriate option in following sections
of this survey. Next step is to complete design for Ul, apply for IRB and Secure Allocation to setup.

Researcher Profile & Interviewee Information

Login Credentials for Researcher only

Interviewee information for recordkeeping (need input from IRB/NNA)
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@ TEXAS

Knowledge Capture Ingest Options

Report date and time

s Ly,
o e
P Merira  Natoret Ouses Betw
oy 4 A Orgarisatorad
Travel Ares L . mmm
Bothel
i +
-
® =4
’/ L 1 Lo 1 ]
g Bl | ———e— |
Upload Large File a
Yons will b rediirected b ¢ wolsste (1 Click the link beiow - lidar_48057_coihoun 3m 2011.cem [83%.5 M3}
()
—> Click Here Uploading attachment - WAIT!

Focmater 22092 Miles Acnn 142759726 Aces UPLOAD ATTACHMENT
Copy the response you get from the test app, and paste below: ———————————

I Activities or Sites of Interest (1) @
20+
e e S e T R R DO

Simple Field Form Ingest Form <1.2GB Ingest Form <2TB
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Post Processing
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