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Holy grail:
Enter research problem — suitable analyses and workflows are suggested
— robot executes

Anybody can do it: * Low-code, no-code approach

« Compose research workflow from * Lower barrier to program planning
components for data capture, and execution
analysis, and decision pipelines * High reusability

To list allmodels available in MLJ)'s model registry do models (). Listing the models compatible with the present data:

juli&s models(matching(X,y)
42-element Frre eamedTOple {( :name, :package_name, :is_supervised, :docstring, :hyperparameter_

{(name = AdaBoostClassifier, package_name = ScikitLearn, ... )
(name = AdaBoostStumpClassifier, package_name = DecisionTree, ... )
(name = BaggingClassifier, package_name = ScikitLearn, ... )
. . (name = BayesianLDA, package_name = MultivariateStats, ... )
AISO see: AUtOML’ aUtoconflg’ Orange {(name = BayesianLDA, package_name = ScikitlLearn, ... )
Data M|n|ng’ BPMS’ COOkIeCUtteI’, (name = BayesianQDA, package_name = Scikitlearn, ... )
. . . (name = BayesianSubspacelLDA, package_name = MultivariateStats, ... )
DrWatSOI‘]jl, or Data VerSIOnIng ContrOI (name = ConstantClassifier, package_name = MLJModels, ... )
frameworks {(name = DecisionTreeClassifier, package_name = DecisionTree, ... )
(name = DeterministicConstantClassifier, package_name = MLJModels, ... )
(name = RidgeCVClassifier, package_name = ScikitLearn, ... ) =
(name = RidgeClassifier, package_name = ScikitLearn, ... )
(name = SGDClassifier, package_name = ScikitLearn, ... )
(name = SVC, package_name = LIBSVM, ... )
(name = SVMClassifier, package_name = ScikitLearn, ... )
e AAMM S A _sEs o ____ R \ MLJ
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Data-integrated research

Active learning —————= Model prediction

T

) , , Set "inputs" | ,
Experimental design = Experiment

Associate inputs with outputs

Data capture
Quality Principles l

* Reproducibility
« Reliability

- Transparency [

Data analysis

Data cleaning

Lo

ore model ;
Database Model generation

Data management
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Data-integrated research
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Data-integrated research

Active learning —————= Model prediction

T

) , , Set "inputs" | ,
Experimental design = Experiment

Associate inputs with outputs

Data capture
Reliability: l
« Quality evaluation
* Reusability

Data cleaning

 Processes Sa
° Data Data analysis
 Model

¢ ReS"lence Database pfore model Model generation

« Transferability

Data management
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. DATA INFORMED RESEARCH FLOW

Data-integrated research

Active learning

e —

Model prediction

Experimental design

T

Set "inputs"

Transparency:
* Interpretability
« EXxplicitness
* Provenance

Pedigree

Associate inputs with outputs

Data capture

l

= Experiment

Data cleaning

Database

Data management

Data analysis
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Model generation
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Data analysis

sl

Data competent
research integration

/

Experimental

— Data management |«
process capture
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Experimental
process capture

—»{ Data management [«

Data competent
research integration

Quality Principles

Reproducibility

A

Y
Reliability

A

Y
Transparency [
Interpretability

Knowledge integration
coordination in
standards setting and QC

/

Active Learning

Optimization under uncertainty

Model extraction

-

Automated data

Template data
workflows

-

process abstraction

Data sampling plans

UNCLASSIFIED//Approved for public release

Project conception
with data plan

.



UNCLASSIFIED//Approved for public release

' DATA MANAGEMENT COMPONENTS

Data analysis

|

B

Experimental
process capture

—»{ Data management [«

Data competent
research integration

Standard/automated
data extraction
database insertion
includes data compression

Data translation

/

raw outputs to

Derived data storage

Model storage

global namespace

\\ ‘

Data repository
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Data analysis
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Experimental

Data competent

\

Machine
vision

—»{ Data management [« : :
process capture research mtegration
large,
, , : . disjoint data
Dimensionality Function Imputation/ Fault tolerance Causal models
reduction approximation I(), 0SS ¢ PGM/BNN/SPN/...
correlation

Multi-fidelity

\

UQ

/

Analysis
templates

quantities

Derived data
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Data analysis

N

Data competent
research integration

/

Experimental

process capture —»{ Data management [«

Unique
1dentification

Consistent " data trace :
namin Quality Data capture
Conventiins —*| Control data acquisition
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large,
disjoint data
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Cross
correlation

Function
approximation

Data analysis

Multi-fidelity

Causal models
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Analysis

FULL DATA DEPENDENCY GRAPH
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Quality Principles

| Reproducibility |
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Transparency
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Machine
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with data plan

Automated data
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' COMPOSABLE BUILDING BLOCKS

Dimensionality
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Processes

Deno\S\ﬂg

Database Management
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Reproducibility Challenges
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Data drift .
Concept drift .
UX/UI .
Equivalence problem .
User error detection .

Reliability Challenges

/ D:EMSE,QM

Transparency Challenges

UX/automation balance
Data/Process Visualization
Documentation overhead
Process development
Findability/Access
control/Information security

Interoperability « User error mitigation
Schema consistency * Problem-specific UQ
Domain specific * Applicability assessment

conventions
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