Deep Dive #2
Algorithm containers
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Research Software Engineer @grand-challenge.org
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Agenda

10:30-11:00 Welcome and introduction to challenges on GC

11:00- 11:45 Deep dive #1: uploading and managing hidden test data

11:45-13:00 Lunch Break

2001635 {oeepavens gotmeonaner
14:15-14:30 Short Break

14:30-16:00 Deep dive #3: custom evaluation methods & leaderboard set-up
16:00-17:00 Wrap-up , Q&A
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Challenge submission workflow
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Challenge submission workflow
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Solution: containers
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Solution: containers

Container

Lightweight, isolated environment that holds everything your
software needs to run
(i.e., your code, dependencies, system tools, settings)
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Solution: containers

Container

Ensures that code runs anywhere
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Solution: containers

Docker Container
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Solution: containers

Docker Image Docker Container

Snapshot of your application
Contains instructions and
ingredients needed to create a
container
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Solution: containers

- D A

Docker Image

Snapshot of your application
Contains instructions and
ingredients needed to create a
container
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Challenge submission workflow
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A concrete example

* Algorithm that segments vessels from a color fundus image
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A concrete example

* Algorithm that segments vessels from a color fundus image

Inputs

Color fundus image /input/images/color-fundus/*

42  Age in months /input/age-in-months.json
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A concrete example

* Algorithm that segments vessels from a color fundus image

Inputs Output

Color fundus image Binary vessel segmentation

42 Age in months /output/images/binary-vessel-
segmentation/*
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A concrete example

algorithms

test

.gitattributes

Dockerfile
build.sh
inference.py
requirements.txt
save.sh

test_run.sh
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A concrete example

algorithms
test ENV PYTHONUNBUFFERED=1
.gitattributes

Dockerfile

build.sh

requirements.txt

save.sh

O
O
O
[ inference.py
O
O
O

test_run.sh
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A concrete example

FROM --platform=linux/amd64 p :3.11-s1lim A

algorithms

ENV PYTHONUNBUFFERED=1
test
roupadd -r user && useradd -m --no-log-init -r -g user user

USER user

.gitattributes

Dockerfile
build.sh
inference.py
requirements.txt
save.sh

test_run.sh
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A concrete example

FROM --platform=linux/amdé64

algorithms

ENV PYTHONUNBUFFERED=1
test

N groupadd -r user &% useradd -m --no-log-init -r -g user user

[ .gitattributes USER user

. ORKDIR /opt/app
Dockerfile

build.sh
inference.py
requirements.txt
save.sh

test_run.sh
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A concrete example

. --platform=1inux/amdé 3.11-51im A
algorithms

PYTHONUNBUFFERED=1
test

| groupadd -r user && useradd -m --no-log-init -r -g user user

user

.gitattributes

. R /opt/app
Dockerfile

--chown=user:user requirements.txt /opt/app/
build.sh
inference.py
requirements.txt

save.sh

test_run.sh
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A concrete example

--platform=1inux/amdé.

algorithms

PYTHONUNBUFFERED=1
test

groupadd -r user &% useradd -m --no-log-init -r -g user user
.gitattributes
. t fopt/app
Dockerfile

chown=user:user req uirements.tx

build.sh
) UN python -m pip install
inference.py —-user

--no-cache-dir

requirements.txt se-color
--requirement /opt/app/requirements.txt

save.sh

test_run.sh

Radboudumc



A concrete example

--platform=1inux/amdé.

algorithms

PYTHONUNBUFFERED=1
test

groupadd -r user && useradd -m --no-log-init -r -g user user
.gitattributes
. t fopt/app
Dockerfile

chown=user:user req uirements.tx
build.sh
. UN python -m pip install
inference.py I
--no-cache-dir

--no-color
--requirement /opt/app/requirements.txt

requirements.txt

save.sh chown=user:user inference.py /fopt/app/

test_run.sh
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A concrete example

--platform=1inux/amdé.

algorithms

PYTHONUNBUFFERED=1
test

groupadd -r user && useradd -m --no-log-init -r -g user user
.gitattributes
. t fopt/app
Dockerfile

chown=user:user req uirements.tx
build.sh
. UN python -m pip install
inference.py I
--no-cache-dir

--no-color
--requirement /opt/app/requirements.txt

requirements.txt

save.sh chown=user:user inference.py /fopt/app/

test_run.sh
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A concrete example

algorithms

test

.gitattributes

Dockerfile

build.sh

inference.py

42
requirements.txt
save.sh

test_run.sh

Radboudumc



A concrete example

algorithms -
input_fundus_image = load_image(
location= Path("/input") / "images™ / “color-fundus”,

test

.gitattributes

input_age_in_months = load n_file(

Dockerfile
location=Path("/input™) / “age-in-months.json",
build.sh
inference.py
requirements.txt

save.sh

test_run.sh

Radboudumc



A concrete example

algorithms

input_fundus_image = load_image(

location= Path("/input™) / i / "color-fundus™,

test

.gitattributes

input_age_in_months = load _file(

Dockerfile
location=Path("/input™) / - -in-months.json",

build.sh

inference.py

output_vessel segmentation = convert_to_binary mask(image=input_+un

requirements.txt
save.sh

test_run.sh
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A concrete example

algorithms

test

.gitattributes

Dockerfile
build.sh
inference.py
requirements.txt
save.sh

test_run.sh

input_fundus_image = load_image(

location= Path("/input™) / "ima / or-fundus™,

input_age_in_months = load_ _file(

location=Path("/input™) / in-months.json”,

output_vessel segmentation = convert_to_binary mask(image=input_fundus_image)

write image to file(
location=Path( tput™) / “images/binary-

image=-output_vessel_ segmentation,
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A concrete example

algorithms

input_fundus_image = load_image(

cation= Path(™/inout™) / ™im:
test location= Path(™/input™) / “ima

.gitattributes

Dockerfile input_age_in _months = load_json_file(

location=Path("/input™) / e-in-months.json",
build.sh
inference.py
requirements.txt

save.sh -
write image to file(
test run.sh location=Pa foutput™) / ° ssel-segmentation”,

image=output_wvessel_segmentation,
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A concrete example

algorithms

test

.gitattributes

Dockerfile
build.sh
inference.py
requirements.txt
save.sh

test_run.sh
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A concrete example

algorithms

test

./save.sh

.gitattributes

Dockerfile
build.sh
inference.py
requirements.txt
save.sh

test_run.sh
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A concrete example

algorithms

test

./save.sh

.gitattributes

Dockerfile
build.sh l

inference.py

requirements.txt

]
EEE
EEEEE
save.sh Dockerfile ’ a

test_run.sh
Docker Image
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A concrete example

algorithms

test

gitattributes ./save.sh

Dockerfile

build.sh l

inference.py

requirements.txt ame ¥

EEEEN
save.sh — a — .tar.gz

test_run.sh

Docker Image
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A concrete example

algorithms

test

.gitattributes

Dockerfile
build.sh
inference.py
requirements.txt
save.sh

test_run.sh

./save.sh

|
EEE
ENEEN
Dockerfile a

Docker Image

N

.tar.gz

~ OO

Grand Challenge
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Algorithms
on GC

Algorithms

We have made several machine learning algorithms available

that you can try out by uploading your own anonymised

medical imaging data. Please

if you would like to

make your own algorithm available here.

=+ Add a new algorithm

Y Filter Algorithms

7 Pl-

ARTIFICIAL INTELLIGENCE &
RADIOLOGISTS AT PROSTATE
CANCER DETECTION
IN MRI

DataScientX (N. Debs, A.

Routier, et al.; France)
algorithm trained on PI-
CAIl: Private and Public
Training Dataset

(O] ® pica]

current CT

Deep learning to
estimate pulmonary
nodule malignancy risk
using acurrentand a
prior CT image

(O ] B Actice

Pancreatic Ductal Lung nodule detection
Adenocarcinoma for routine clinical CT
Detectionin CT scans

[ B Atice] (O]l B Atoe]
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Creating an algorithm on GC

i Info %) Forum &% Teams X Submit ¥ Leaderboard Ll Statistics & Admin

Test Phase All Submissions

Test Phase Submission
Create a new submission

The algorithms for this phase need to implement all of the following input-output combinations:
Inputs Outputs
1 « Color Fundus Image (Image) e Binary vessel segmentation (Segmentation)
« Ageinmonths (Integer)
Algorithm*

Select one of your algorithms to submit as a solution to this phase. See above for information regarding the necessary configuration of the algorithm.

Save
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Creating an algorithm on GC

Title*

Threshold Algorithm

Description

Short description of this algorithm, max 1024 characters. This will appear in the info modal on the algorithm overview list.
Job requires gpu type

No GPU

o

What GPU to attach to this algorithms inference jobs
Job requires memory gb*

8

How much memory to assign to this algorithms inference jobs
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Uploading an Algorithm Image

i Information Container Images

¥ Link GitHub Repo 2. Upload a Container

%" Models

& Editors To re-activate a previously uploaded container image, click on the info button next to it and then on "Make active image
for algorithm".

‘&t Users

n Algorithm Image 9e6c6903 (SHA256: 103e844d)

? Requests @
n Algorithm Image eff86d2b (SHA256: 9b4e33dc)

B Try-out Algorithm

E: Results
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Uploading an Algorithm Image

i Information Container Images

¥ Link GitHub Repo 2. Upload a Container

%" Models

& Editors To re-activate a previously uploaded container image, click on the info button next to it and then on "Make active image
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Uploading an Algorithm Image

i Information Container Images

¥ Link GitHub Repo 2. Upload a Container

%" Models

& Editors To re-activate a previously uploaded container image, click on the info button next to it and then on "Make active image
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Uploading an Algorithm Image

i Information Container Images

¥ Link GitHub Repo 2. Upload a Container

%" Models

& Editors To re-activate a previously uploaded container image, click on the info button next to it and then on "Make active image
for algorithm".

‘&t Users

Igorithm Image 9e6c6903 (SHA256: 103e844d)

? Requests @
n Algorithm Image eff86d2b (SHA256: 9b4e33dc)

B Try-out Algorithm

E: Results
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Uploading an Algorithm Image

i Information Container Images

¥ Link GitHub Repo 2. Upload a Container

%" Models

& Editors To re-activate a previously uploaded container image, click on the info button next to it and then on "Make active image
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Uploading an Algorithm Image

i Information Container Images

¥ Link GitHub Repo 2. Upload a Container

%" Models

& Editors To re-activate a previously uploaded container image, click on the info button next to it and then on "Make active image
for algorithm".

‘&t Users

n Algorithm Image 9e6c6903 (SHA256: 103e844d)

? Requests @
n Algorithm Image eff86d2b (SHA256: 9b4e33dc)

B Try-out Algorithm

E: Results
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Uploading an Algorithm Image

Try-out Algorithm

Select the data that you would like to run the algorithm on.

As an editor for this algorithm you can test and debug your algorithm in total 5 times per unique algorithm image. You share these credits with all other editors of
this algorithm. Once you have reached the limit, any extra jobs will be deducted from your personal algorithm credits, of which you get 1000 per month. Using

this algorithm requires 20 credits per job. You can currently create up to 55 jobs for this algorithm.
Color-Fundus-lmage®

Choose data source... >

Age-In-Months®

Ageinmonths

By running this algorithm you agree to the General Terms of Service.
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Make a submission

Algorithm*

| Demo challenge algorithm (Active image: c20866a6-0ee5-4a50-b5d5-397743f17085) (Active model: None)
Demo Vessel Segmentation (Active image: 00c5ad7a-1fbd-42e8-bbaf-3fd9ce79734¢) (Active model: None)

* GCallows one submission per unique (SHA256) algorithm image per challenge phase

* Container won’t have access to internet
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Questions & Answers

Radboudumc



Hands-on #2: algorithms

1. Create an algorithm on GC
2. Build, export and upload an algorithm image

3. Try-out algorithm on GC
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Agenda

10:30-11:00 Welcome and introduction to challenges on GC

11:00- 11:45 Deep dive #1: uploading and managing hidden test data

11:45-13:00 Lunch Break

2001635 {oeepavens gotmeonaner
14:15-14:30 Short Break

14:30-16:00 Deep dive #3: custom evaluation methods & leaderboard set-up
16:00-17:00 Wrap-up , Q&A
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