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“
/Presenter: Kate Alpert, Flywheel

e Sr Director of XNAT Product and

Engineering at Flywheel
\o Has worked with XNAT since 2008, first
at Northwestern University -
customizing for targeted data science
workflows; later with Radiologics, Inc.
and Flywheel on core application
e Bummed that London precip is not

currently in her preferred frozen form 24
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e Review the XNAT roadmap

o Near-term focus
m Features
m NFRs
o  Over the next 4 years of the RO1

Ag e n d a m  Architecture

m Integrations
What will we cover in this talk? m  Apps

e Hear from you!
o Interactive discussion
o Feedback form

WNAT WORKSHOP 2022 BTSN ICRIouwes, [EEINCITA *‘ﬁff* iDEAS Z Flyvheel



'Near-term focus

Features aimed at extensibility for the end-user

LSYNAT WORKSHOP 2022

Set Container Launch Values

Please specily settings for this container.

Session
Project
Session ID
Session Label

Scan

Some String

Some Config

Alt Config

TCGA-02-0006

TCGA-GBM

XNATO1_E00008

TCGA-02-0006

(Required)

default string

fig (Required)
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_XNAT & eXtensibility

A bit of history
: eXtensible [Neurolimaging Archive Toolkit

\_ e Throughv1.6,
o  Customizations required developers to fork XNAT core and/or the pipeline engine and struggle through a
potentially complex, manual merge process to upgrade
o  User-facing customizations available around naming, default searches, custom variables, permissions, etc.

N\
/‘o As of v1.7,

o  Spring integration supports plugin injection, allowing developers to maintain isolated repositories for their
customizations thereby reducing burden of updating core (but plugins are not aware of one another)

\'\ o  Container service offers end-users the ability to dynamically configure processing launch Ul from json
\ configuration and leverage any published container image for processing
|| o Asofv1sg,
/ o  Event service facilitates user-configured actions in response to application events (e.g., creating a project,
;a archiving a session, etc.)
//
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Features

A Day 3 emerging feature
| demo teasers ahead!
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Coming soon!

Custom forms MVP

e WYSIWYG form builder from

form.io
o (json also supported)

¢ . Dynamically-typed data collection
o  No more xml modifications or clunky
custom variables
o  Still must “hang” on an existing data
type
m Fully dynamic data type
management is in the works

e Federation-ready
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oming soon!
Jupyter notebook integration MVP

e Launch and manage notebooks
straight from XNAT, stage data, do

science!
o Xxnatpy
e Leverage notebooks to quickly

prototype custom Ul
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¥ Bowse - New - Upload - Administer - Tools - Jupyter - Help -

Logged inas: andraw! | @ Auto-logout n: 0:14:40 - renew | Logout

C4KC-KiTS

CEEE  Access | Manage | Pipelines

ID: C4KCKITS
Description: Data from the training set of the 2019 Kidney and Kidney Tumor Segmentation Challenge (C4KC-KITS) - This collection
contains CT scans and segmentations from subjects from the training set of the 2019 Kidney and Kidney Tumor

Segmentation Challenge (KITS19). The challenge aimed to accelerate progress in automatic 3D semantic segmentation by

releasing a dataset of CT scans for 210 patients with manual semantic segmentations of the kidneys and tumors in the
corticomedulary phase. The imaging was collected during foutine care of patients who were treated by either partial or
radical nephrectomy at the University of Minnesota Medical Center. Many of the CT scans were acquired at referring
institutions and are therefore heterogeneous in terms of scanner manufacturers and acquisition protocols. Semantic
segmentations were performed by students under the supervision of an experienced urologic cancer surgeon.
hitps:/idoi.org/10.7937/TCIA.2019.IX49EBNX.

Keywords:  Kidney

atDotats | | Dotota | [ Manage Gustom variases |
Subjects

Subject
KITS-00000
KITS-00001
wTsooo2 |
KiTS-00003

[kiTsg000s

KiTS-00008
KiTs00009
KTs00010

KiTs00011

KITS-00013
KITS-00014
KITS-00015

KiTs-00020
KiTs00021
KITS-00023
KiTs-00024

KITS-00025

- 1)

Add
Add to Favorites
Download XML
Download Images
Start Jupyter

View Prearchive
Upload Images
Scan Type Cleanup

Manage Files

e IR

CT Sessions.

report_xnat
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/Goming soon!
Viewer enhancements

e Measurement service m o % = ao0tose o ¢ = 0 8 =
e MONAI Label integration 1 T

Metadata crawler performance =
optimizations
! acc o XUAT - @

mmmmmmmmmmm
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ming soon(ish)!

Viewer enhancements cont'd (ICR/NCITA team with support from Flywheel)

e More activities in 3D
e In-viewer forms
_-Microscopy support

—

-~
Parts

‘Label

Hip (left)

Hip (right)

Proximal femur (left)

Proximal femur (right)

®© 0 006 0
2 % % % ®

Quality Assurance

hipct_CT_1: scan 17
RRRRRR
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s to Pass on 12/10/2020, 4:20:08 AM

won 1/13/2021,9:44:14 AM
of the L proximal femur
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Coming soon!

.and more ?Continuewi!hGoogle
e Unified OpenlD plugin
o Integrating core, PKCE support, and
streamlined Ul customization

e MONAI template container for use
W|th XNAT'M L Medical Open Network

for Artificial Intelligence

o “Pick your framework”

Edit Container Server Host

e Additional k8s feature support in CS pr—
o PVC, images labels -> node constraints, Host Name RIS

Docker Swarm

in-app management Rl v Kwemetes

e / Anonymization profiles in DicomEdit  |e-_——u—__—_
Use these settings to resolve differences between your XNAT archive mount point and the

0) Im ports) Cond |‘t|ona| blOCkS, Server mount point for your XNAT data.
federation-ready
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Nonfunctional Requirements

YOU ONLY WORK ON
FEATURES?

F -

v A\

>y
1T00 lII(E!'I'fII!I.fIT“
DANGEROUSL L.
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__Coming soon(ish)!
Nonfunctional requirements
TRANSITION

e Tackle some tech debt

o Enhanced horizontal scalability
P o Dependency updates (Spring, etc)

ACCESS SECURITY INTEGRITY FLEXIBILITY

oY) @ o Performance optimizations
9 .
AEEES;Y RELIABILITY MAINTAINABILITV’ INTEROPERABILITY . E n h a n Ce O u r a Uto m ated teSt S u IteS

o Performance tests
o REST tests
o Selenium tests

e Streamline deployment

REUSABILITY O K8S helm Chal’t
o Dev and prod

o
PORTABILITY

AVAILABILITY MODIFIABILITY

CONFIDENTIALITY SURVIVABILITY

0

EFFICIENCY USABILITY

SCALABILITY

VERIFIABILITY
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Coming soon(ish)!
Nonfunctional requirements, cont'd

e Improve instrumentation &
metrics collection

e Optimize the SDLC
o Monorepo
m Robust Cl
o TBD branching model,
moving toward CD
o Increase release
cadence
m MVP
m Feature flags
o Path for community
contributions
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_Thank you! A,

These near-term advancements are made possible by numerous valuable
\_ collaborations and contributions.

I particular, we would like to acknowledge work from the IC3R @ WUSTL,
JER/NCITA, AlS, and Erasmus Medical Center, as well as funding and support from
” Flywheel's commercial clients, and efforts from the entire Flywheel team.

\\| We are thrilled to have such a vibrant community!

/FXNAT WORKSHOP 2022 BTN (CRuzw [EEINGTA i jBEAS # Fiwheel



EmNCTA W [BERS # Flyvheel

NESN IR SyneRBI

VXNAT WORKSHOP 2022 ETTSH [CRumwss,




/
/What are our longer term goals?

e Modernize the XNAT platform architecture
o Simplify the XNAT codebase

o Enable faster development cycles
o Improve maintainability, security, scalability, and performance
Expand XNAT core capabilities

o Focus onintegrations

e Develop new XNAT capabilities
/ o Leverage integrations

e Support and grow the XNAT community
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7

/Modernize the XNAT platform architecture

e Ul overhaul
e New archive management service

‘a\ o  Abstract storage (file, object, perhaps more!)
o Direct database tracking, no more catalog files
\\\ | Improved versioning
[ Billing

o  Native zip support

/‘o New database management service
o Replace XFT with a standard ORM (e.g., Hibernate)
{9\ o  Explore database technologies (horizontally scalable relational database, noSQL, graph, etc.)
e Multiprovider compute
o  Container execution across multiple providers and platforms (swarm, k8s, HPC, etc.)
o  Access controls (and billing) by project, user, and container requirements
o  Federation-ready
e Monolith — microservices
' o Scalable, reliable (isolated), flexible (independent services), maintainable, CD

/
h Ith+Bioscience
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Expand XNAT core capabilities

Facilitate integrations via flexible tooling

1 XNAT Project Owner 2 Integration Form Code is
Sets Up Integration Embedded in XNAT Page

e Consistent, well-documented S (o

My Project: Integrations

RESTfUl APIS API Key | 9928AEFE028 3

Submitted Data is

% G- S
i arty and Pushe
T e el To XNAT via
o RObUSt SDKS qtslack & Webhook

0O Xnatpy! SHOW MORE

e Webhooks

XNAT Processes
JSON and Adds Webhook:
New Experiment myxnat.org/myproject/hooks/typeform
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Develop new XNAT capabilities

e User-facing worklists to streamline
manual, task-oriented activities
o E.g., rapid reader with hanging protocols
o Portable user workspaces for cohort
building, exploration, and processing
o  Filter and snapshot

1. Data Exploration 2. Scripted Processing 3. Review Outputs

d o  Lessons learned in XNAT-ML dataset builder =
e |\ Orchestration/workflow engine supporting : f?it%
complex, multistage pipelines including -~ Saveq to XNAT %
human-in-the-loop tasks Y = EH|  Wotebook

XNAT User Can Be

e Productivity applications that bring it all Chedke out = Checked In

Notebook

together for a streamlined, targeted UX From Repo
©  E.g. ML Studio
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“
/Support and grow the XNAT community

e QOutreach
o Hosting workshops and hackathons W
o Conferences
o Social media

e Documentation and support

o Updated website & documentation
o Moderating discussion group

e XNAT Academy

o  “Virtual Lab” courses
e Promote and integrate code and

documentation contributions
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: : LEARN FROM FEEDBACK
Discussion & Feedback

L
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7
/What should be easier to do in XNAT?

\
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slido

What should be easier to do
in XNAT?

@ Start presenting to display the poll results on this slide.


https://www.sli.do/features-google-slides?interaction-type=T3BlblRleHQ%3D
https://www.sli.do/features-google-slides?payload=eyJwcmVzZW50YXRpb25JZCI6IjFtRFBTNEpiVFppdFdwQ2psU2FlUm9YMlFWQ0d1MzVlS19WbUZibDFMN1MwIiwic2xpZGVJZCI6IlNMSURFU19BUEk1NDMwNzc5MjlfMCJ9

“
/What is missing in XNAT?

\
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slido

C] What is missing in XNAT?

@ Start presenting to display the poll results on this slide.


https://www.sli.do/features-google-slides?interaction-type=T3BlblRleHQ%3D
https://www.sli.do/features-google-slides?payload=eyJwcmVzZW50YXRpb25JZCI6IjFtRFBTNEpiVFppdFdwQ2psU2FlUm9YMlFWQ0d1MzVlS19WbUZibDFMN1MwIiwic2xpZGVJZCI6IlNMSURFU19BUEk1NDMwNzc5MjlfNyJ9

“
/Why do you use XNAT instead of another tool or
platform?

\
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slido

Why do you use XNAT

@ instead of another tool or
platform?

@ Start presenting to display the poll results on this slide.


https://www.sli.do/features-google-slides?interaction-type=T3BlblRleHQ%3D
https://www.sli.do/features-google-slides?payload=eyJwcmVzZW50YXRpb25JZCI6IjFtRFBTNEpiVFppdFdwQ2psU2FlUm9YMlFWQ0d1MzVlS19WbUZibDFMN1MwIiwic2xpZGVJZCI6IlNMSURFU19BUEk1NDMwNzc5MjlfMTQifQ%3D%3D

7
/What's your favorite thing about XNAT?

\

NCTA “Hfi [SERE Z Flyvheel
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slido

What is your favorite thing
about XNAT?

( Start presenting to display the audience questions on this slide.


https://www.sli.do/features-google-slides?interaction-type=UUE%3D
https://www.sli.do/features-google-slides?payload=eyJwcmVzZW50YXRpb25JZCI6IjFtRFBTNEpiVFppdFdwQ2psU2FlUm9YMlFWQ0d1MzVlS19WbUZibDFMN1MwIiwic2xpZGVJZCI6IlNMSURFU19BUEkxNjQ3NTAzMjAzXzAifQ%3D%3D

’ Roadmap feedback

We would love to hear from you!
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