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The purpose of computing is insight,

not numbers.
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Challenges:

Cancer is heterogeneous

MOTIVATION: IMPROVE
CANCER TREATMENT

Many treatment options exist
Goal:

Ildentify effective treatment option
for individuals through time-series
microscopy
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Want to see good representative
examples.

WHY EXEMPLARS?

Tricky to do given the scale
of the data.
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When to use exemplars?

Rich contextual data that
cannot be summarized
Dataset is sufficiently large




Can we analyze cells
across generations?




Existing Techniques

Time



Time-Series Charts

Horizon Chart
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Press and hold to stack!
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Explanation Chart

https://www.horizon-chart-explanation.devinlange.com/
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Applying to Lineages
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SWITCRHING GEARS:

Visual Analysis.




HDPUNWE] NS Reproducibility Rates

WHRRALRM[S W3 Psychology: 40%
Cancer Biology: 11% .

1S THERE A

REPRODUCIBILIT
GRISIS?

A Nature survey lifts the lid on
how researchers view the ‘crisis’

rocking science and what they
think will help.

BY MONYA BAKER

[Baker, Penny, 2016]
[Open Science Collaboration, 2016]
[Begley, Ellis, 2012]

1,576
RESEARCHERS SURVEYED



https://www.nature.com/news/polopoly_fs/1.19970!/menu/main/topColumns/topLeftColumn/pdf/533452a.pdf
https://science.sciencemag.org/content/349/6251/aac4716
https://www.nature.com/articles/483531a

TR Perverse incentives (publish or perish)
REPRODUCIBILITY CRISIS? W:3EYX 1o} "flashy results

{ Problems in data analyms

Lack of data sharmg

Lack of sharing the analysis process




REPRODUCIBLE ANALYSIS IN THE WILD
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THERE IS NO STRAIGHTFORWARD WAY T0 DO
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IDEA: USE ANALYSIS SESSION
AS BASIS FOR
A DAIA STORY
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WORKFLOWS

Can we “Iinstrument”
user actions?

EuroVis 2022. Kiran Gadhave, Zach Cutler, Alexander Lex



IDEA: CAPTURING WORKFLOWS

Specify dimensions Brush outliers Filter out

“Filter Outliers” Workflow



USING WORKFLOW ON UPDATED DAIA

[y S SE—

Specify dimensions Brush outliers Filter out




CAPTURING SEMANTICS OF WORKFLOWS

Refine selection

Brush selection ‘
e ush select o seloct outliers Filter out
R %o
s a ° — — —
2‘0 \ . .. o® ©®
. K O O
ONn|le ee%,

Robust “Filter Outliers” Workflow



REUSING WORKFLOWS ON UPDATED DAIA
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Apply Workflow

Updated Dataset
|
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REUSING SELECTIONS ON UPDATED DATASETS
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BRIDGING BETWEEN TOOLS



PROS AND CONS

Interactive Visual Analysis

Computational Analysis
@

_—
jupyter
o

Intuitive and Fast ,
Flexible, powerful, reusable.

Uses Human Perceptual Capabilities

. Time consuming to write
Need to redo the analysis

when datasets update Have to be able to program

Difficult to see what's in the data



Interactive Visual Analysis Computational Analysis

@
@
¢ A Workflow —

¥— Database w__ J u pyte r

@

AN /

Library that tracks and re-executes actions



USING WORKFLOW IN A COMPUTATIONAL NOTEBOOK

# Installing the reapply-workflows adds a module called backend # Apply the workflow to target dataset.

# This module exposes the Reapply class which initializes the library # apply function requires the target dataset

# and the label column as arguments.

from backend import Reapply res = workflow.apply(target, "Label™)

# Here we load the reapply_workflows Llibrary.
r = Reapply()

# Results 1s an array of datasets for each interaction
# we grab the final one.

result dataset = res.results[-1]['data’]

# We add a workflow from our workflow database. result_dataset

workflow = r.load workflow("workflowl617808681620")

This workflow has not been reviewed for all interactions.
Please go to following url: https://reapply-workflows.gitt

# Print the workflow name
print("Workflow: ", workflow.name, "\n") Label X Y

3 P52 6.58351 7.28796
# Description of the workflow and the operations in it
workflow.describe 5 P171 4.77421 4.17980
8 P199 8.34966 0.09550
Workflow: Deleting Cluster
9 P183 8.42670 1.80299
| Root 10 P61 4.29760 2.99981
+——| Add Plot
+-——| Added brush to: X-Y
+——| Cluster Selection 141 P138 7.35179 7.05215

+——| Filter: Qut

# Printc +he reannlv reciilte far Aall interactrinne alona with review ct+atiic

142 P46 6.62171 8.27311



BEFORE AND AFTER
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With tracking, we can

TOWARDS LITERATE &

HAISLUIRRINMILZN(U M Makes it possible to reuse interactive

analysis processes on updated
datasets.

And seamlessly integrate
computational and interactive
workflows
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