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The Agenda GEN

DATA COMMONS

e Introduction to Gen3 Data Models

e Data Commons Presentations

o Evolution of the MIDRC Data Model (Chris Meyer - Center for Translational Data Science,
University of Chicago)

o Streamlining Gen3 Data Dictionaries: Python Tools and Google Sheets for simple,
automated and efficient dictionary development (Marion Shadbolt - Australian
BioCommons)

o Spreadsheet-based data ingest with Gen3 dictionary-based validation (Eirian Perkins -
New Zealand eScience Infrastructure (NeSl))

o Versioning, migrations, and data release processes in the Pediatric Cancer Data
Commons (Brian Furner - Data for the Common Good, University of Chicago)

® Discussion
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Introduction to Gen3 Data Models
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Introduction to Gen3 Data Models GEN

DATA COMMONS

e Whatis adata model and a data dictionary?
e The structure of a Gen3 data model
e Tips forcreating a Gen3 data model



Data Dictionary GEN
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e The data dictionary defines and describes
how research datasets are represented in
the database and harmonizes/aligns term
definitions from different data sources

e Dictionaries get everyone on the same page:

AnchorDate Index_Date Date_of_Enroliment

o Defines nodes and properties used across different
but similar projects.

o Help avoid inconsistencies in data reporting and Mg
use across projects.

o  Make data easier to find, subset and analyze by
enforcing Data Standards.



Data Dictionary vs Data Model GEN
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e Adatamodel organizes terms from a data dictionary and defines how they relate
to one another. It is the implementation of a data dictionary and enables gen3
services to submit, index, and query data

Data Dictionary Data Model Gen3 Services
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Structure of a Gen3 Data Model

DATA COMMONS

e The Gen3 Data Model s a graph-like relational model consisting of interrelated
nodes that store certain related properties.

Browse Data 1, Documentation Login®)

L ® GENG

BrowseDatad, | Documentation | Login®)

= L it
Discovery Dictionary  Exploration Qu Profile

GENZ

Discovery  Dictionary  Exploration Query  NotebookBrowser  Profile
r il
Graph View Table View visit Arecord of a study subject's visit to or remote contact with a medical professional or study administrator to capture time-based data from longitudinal studies, m Table View

Required Link
Aclinical encounter that encompasses planned and unplanned tial interventions, procedures and assessments that may be performed on 2 subject, A visit has

— optonaluink
2 itha rule. The process by whic about an individual atter astudy "
Sesrchin ictionar Q has offcally closed; an sctvity that continues athas already begun or that rep . ‘ Searchin ictionary Q B Data ile
¢ Biospecimen
Visit has 19 properties. Closetab X O sow
ast Searct Last Search i Medical History
e = = == °
[ a experimental_group e reminisrative
type + g The node.id of the node i the data model; the name ofthe node used n queries and AP requests (.. "algned. reads_fl" forthe "Algned Reads
e o o ° Data Observations
subject a fle*nodel
e [ submitter_id o string ‘Ahuman-readable, unique identifier for a record in the metadata database. It can be used in place of the UUID for identifying or recalling a record gender a SEee
(e.g., in data queri uploads/exports) S
subjects « amy No Description
+ abject

it « integer No The number o days between the case Index Date and the date of thevisit, call o other interaction

days_to_visit_end « integer No The number of days from the inder date to the date the patient’ visit ended.

daysto_visit_start » integer No The number of days from the index date to the date the patient'svsit began.

months_between_visits +  integer No The the date of the isit, cal Z

Subject_ids o amy No Alst of one or more subject submitter_ids associated with this data

uisit_duration o integer No The number o days from the start date of the visit to the end date ofthe visit.

disit_epoch . No 1fasinglevisit s sub-divided nto multiple time-points o epochs, o f an unscheduled viittakes place between two it visits, specifythe
order of such sub-divisians, imepoints,or unscheduled vists here. For example, speciy visit_number’ of 1" and 'isit_epoch’ of 2" for Visit 1.2 If
there is no sub-division o a single visitinto multiple timepoints or unscheduled ists between numbered visits, submit only isit_number.

visit id + sting No The submitter_id of a subject's viitin the study.

uist_label + Annual Clnical No The reason foror context o the viit, call orother interaction. For a generlc visit, speciy *Visit

+ Baseline

« crccony
+ Consent
+ Electronic Health

« Pre-screening



Structure of a Gen3 Data Model GEN
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demographic.yaml

a: "http://json-schema.org/draft-04/schema#"

The data model is a JSON created from e
schemas in the YAML format.

object
pace: https://nci-crdc—-demo.datacommons.io/
: clinical

am: "x'

Each node is defined in a single schema.
The schema contains the following:

ription: >

Data for the characterization of the patient by means of

o Anodeid used for data query/submission. Sl o false

o Acategory used to group nodes conceptually. validators: null

o Adescription which describes the node’s systemProperties:
contents _ ff:oject_id
List of links defining relationship to other Foa
nodes. - updated_datetime

List of required properties.
. . — name: subjects
List of properties. ref: demographics
abel: describes
et_type: subject
city: one_to_one
reauired: true




Tips for Creating a Gen3 Data Model GEN
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e Collect use cases for the new data commons

o Notallindividual data elements need to be represented in the data model.
o Some data should simply be stored in data files.
o  Which data elements are represented in the data model as properties depends on how users will
query the data.
o Examples:
m Clinical properties, e.g., in diagnosis and demographic nodes, can be used to select subject
cohorts
m Biospecimen properties, e.g., in sample, aliquot, or read_group nodes, like collection or
processing properties can be used to subset data files
m Data_file properties can be used to filter file types and formats



Tips for Creating a Gen3 Data Model
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Required Link

—  Optional Link

e Review Existing Data Model Examples

Data File

@ Biospecimen

C @& github.com/uc-cdis/midrc_dictionary zanx »0@ : Medical History
. . o "
= O uc-cdis / midrc_dictionary Q Type (/) to search > +~-OIn|e Administrative
Data Observations
<> Code [ Pullrequests (® Actions (@ Security [~ Insights “
llan midrc_dictionary  pubiic ©Watch 16 ~ ¥ Fork 5 v  fr Str 4
¥ master ~ ¥ 2branches © 85 tags Go to file Add file ~ <> Code ~ About S
C @ github.com/uc-cdis/genomel-dictionary zan % »0O0@ :
N .
— O uc-cdis / genomel-dictionary Q Type [/ to search e + - O n 8

<> Code I Pullrequests 1  (® Actions (@ Security |~ Insights

|l genomel-dictionary  Pusiic @®Watch 23 ~ ¥ Fork 1+ Yy star 1~

¥ master +  § 4branches ©12tags Go to file Add file ~ About

C @ github. dis/JCOIN_ zan % »0@ :

= O uc-cdis / JCOIN_datadictionary Q Type (Ao search > +~ O I B8

<> Code I Pullrequests () Actions () Security |~ Insights £ Settings

[liy JCOIN_datadictionary  Pubic ®Watch 7 ~ ¥ Fok 4 ~ Yy Star 2~

¥ master - ¥ 4branches © 25tags Go to file Addfile~ (RSN About &




Tips for Creating a Gen3 Data Model
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e Include references to external T e— s e

vocabularies (o R [

o Inorder to facilitate data standardization = W
and harmonization, pointers can be used
to connect terms to external controlled -
vocabularies = [

o  Some examples used by Gen3 commons pa Bl

days_to_birth_gt89 + Yes No

include NCIt and LOINC o

days_to_death

Dictionary Profile

m’

nenting the population (e.

ate and the date of patient birth. If the number of days is greater than 32872

Indicate if the number of days between the index date and the date of patient birth s greater than 32872 (89 years)

n 2200604

ivision of a species. It usually arises as a consequence o
ized by shared heredity, physical attributes and behavi




Create New Data Model: External vocabularies

use termDef for node and properties
use enumDef for enumerated values

GEN
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: "Name given to Phenotype by contributor"

"abnormal aorta"
“"abnormal aortic valve"
"very dry skin"

: phenotype
: NCI Thesaurus
: C16977
: 18.10.e (Release date:2018-10-29)

: : abnormal aorta
: hp

: HP:0001679

1 2019-02-12
: abnormal aortic valve

: hp

: HP:0001646
e: 2019-02-12
: very dry skin

: hp
: HP:0000958
: 2019-02-12
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Evolution of the MIDRC Data Model

Chris Meyer

THE UNIVERSITY OF CHICAGO
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Evolution of the MIDRC Data Model GEN
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https://docs.google.com/file/d/1exMEKscUzttqi9HclTfYb7ec-2o8IJGR/preview
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Streamlining Gen3 Data Dictionaries: Python
Tools and Google Sheets for simple, automated
and efficient dictionary development

Marion Shadbolt

Australion CAD , _ _
BioCommons Frontiers Australian Cardiovascular disease Data Commons



Streamlining Gen3 Data Dictionaries:

Python Tools and Google Sheets for simple, automated
and efficient dictionary development

s

Gen3 Data Modelling User Forum - Thursday, July 6 / Friday, July 7 2023
Uwe Winter & Marion Shadbolt

Australian
" BioCommons




Outline

e Context and Overview

e Harmonizing Objects, Fields, Data types
e Compiling the Dictionary

e Visualizing the Dictionary structure

e Visualizing the portal with content

Cah Australion
BioCommons I



" Australian

Australian Cardiovascular disease Data Commons

€) Baker

'&E).; THE UNIVERSITY OF
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Data Governance

Legal Ethics Policy Trust

AUA Genomics \
\/ Lipidomics i Data
~N e Metabolomics Platform
ACVA Demographic
Clinical
Imaging
CAD
Frontiers

Quest for zero heart attacks

FNHMRC

Clinical Trials Centre Multi-omics

cohort data

Analysis

Translational Impact
% BIOPLATFORMS

AUSTRALIA Enhanced understanding of cardiovascular risk, leading to better health outcomes
o

" BioCommons




Data dictionary development workflow

Cohorts

BIOHEART CT

AUSDIAB

FIELD

4

T

Y /g ™
Harmonization

Objects, Fields,

Local]
()

P
i Vi

{ Structural visualization

23; 3
Dictionary [YAML] UMCCR Dictionary

e ————————————

No

> Datatypes
[Google Sheet]
helm/docke r—compose‘;
|
|
. () |
es (B
| e
t V- |
Rel Candid 4A i
elease ate g - 2
USON] Data generation ontent visualization i
|
J

(
|
i
|
|
|
i
|
|
|
l

Cloud!

19



Harmonizing Objects, Fields and Datatypes

® |nitially harmonise 20-30 variables

® Engage with data custodians

e Use for structure

e Align to standards
o ontologies

o standard identifiers
BioData
(e.9. Human Metabolome Database (HMDB) ID) m) CATALYST

and Blood Institute

\ Australian
- BioCommons



https://gen3.biodatacatalyst.nhlbi.nih.gov/

Harmonizing Objects, Fields and Datatypes

U.S. National f £
"5'?;',;1,".'1‘32" S| e = gva:'nfa:r:mg:::::a':::m AusDiab BioHEART FIELD A Variabes Y
Studies Infrastructure Project Diseases 36
diastolicBloodPr [Blood pressure - 1 Potentially
Variable Name bp_diastolic_1 |bp_diastolic essure diastolic DBP dbp b_diastolic bp_diastolic include
Diastolic blood background
Resting diastolic pregstire. Mean nmoetae:uor:ment

Description

blood pressure
from the upper
arm in a clinical
setting.

Resting diastolic
blood pressure
from the upper
arm in a clinical

Diastolic blood

The person's diastolic

dyastolic blood
pressure (av of
closest 2 if 3
measures taken,
or first 2 if close

Baseline Diastolic
Blood Pressue
(mmHg) (average of

Diastolic blood

setting. pressure blood pressure enough) Diastolic blood pr{V1, V2 and V3) pressure at baseline
Measured/self-reported Measured Measured Measured measured measured measured measured Measured
blood pressure
Data set Blood pressure [test Physical exam Clinical\Blood Pressu
continuous,
Type decimal Integer Number integer continuous, int  |Numeric Continuous, integer
Units mmHg mmHg |mmHg mmHg mmHg mmHg mmHg mmHg
Values
Registration/Screen
ing Visit 1 (-16
weeks)
Run-In Phase | Visit
How question is asked? 2 (-12 weeks)
Run-In Phase Il
Visit 3 (-6 weeks)
Australian

BioCommons




Compiling: Sheets->YAML

Ohjprfq

= TITLE = CATEGORY = DESCRIPTION = _definitions.yaml
proiect Project administrative ¥ The study the data is con
put ° Publication administrative ~ Publication for a project
ack L = R o L o
sani SCHEMA = |NAME = PARENT = BACKREF = LABEL = MU
subll aligned_reads_file > 'samples sample v aligned_reads_files data_from ma
lab § align: . 2_metadata_collections core_metadata_collection 2 aligned_reads_files data_from ma
den align I Al i i ong¢
med align
] o VARIABLE_NAME : OBJECT REQUIRED TYPE DESCRIPTION P gen3SChema deV
gen contact_type acknowledgement ¥ TRUE enum_role " The type of contact ¢
varic orcid icknowledgement  ~ FALSE string " The ORCID number
Vi ackno\ | IRUE string —Name of the individu
varid bp_syq type_name enum enum_definition source term_id ole]
o bp_dia} enum_diabetes IGT IGT hpo HP:0040270  flloc
collectl enum_diabetes KDM KDM po
age_afl enum_diabetes IFG IFG Bn
baselirf enum_diabetes NDM NDM SNOMED 870528001 Kal
year_dJ enum_diabetes NGT NGT SNOMED 166926006 )
dob enum_du GRU GRU duo DUO:0000042 §/r
year_bj enum_du HMB HMB duo DUO:0000006 §&e|
month | €num_du DS DS duo DUO:0000007 Ry
enum_du NPUNCU NPUNCU duo DUO0:0000018 =
enum_du IRB IRB duo DUO:0000021
enum_du us us duo DUO:0000026

https://github.com/AustralianBioCommons/gen3schemadev/tree/main/gen3schemadev

Australiaon

BioCommons I


https://github.com/AustralianBioCommons/gen3schemadev/tree/main/gen3schemadev

Visualizing the structure -

Clinical

Experimental Methods

c0o0O0O0c6nn

Biospecimen

o UMCCR-dictionary tool for testing, :

validation, compiling to JSON and

. . . [ =
visualisation Laborator
Metadat: Resul
Collecti
Load in local install f '
Lipidomics Metabolomics Aligned Proteomics. Serum
File File Reads Fil Fil Marker
Fils
‘ I
Lipidomics Metabolomics Variant Proteomics Serum
Assay Assay File Assay Marker
Assay

Australian
BioCommons



https://github.com/umccr/umccr-dictionary

Visualizing the content

@ (= B @

CAD

Frontiers Australian Cardiovascular disease Data Commons

b Study Explorer  Data Explorer  Data Dictionary ~ Workspace Profile
Subj il @ ExplorerFilters | DataTools | Summary Statistics | Table of Records
ubjects iles

e Adjust ETL, tabs, filters, e

Subjects Subjects

STV Demographic | Blood Pressure
Demogaphic 10,170 10,170
Collapse all
:
gitops - ”
program1-simulated 9,930 W program1-simulated (9,930) W program1-BioHEART-CT (80)
m program1-AusDiab (80) m program1-FIELD (80)
. program1-AusDiab 80
e Data linkage e
program1-FIELD 80
+ Measured Lipids & Q <
.

. G et U S e r feed b a C k ] nodata 9,930 W male (5,463) M other (72)

m female (4,584) m unknown (51)

CE(22:0) 240
Cer(d17:1/23:0) 240
53.72% 45.07% 00z
DE(18:2) 240
DG(16:0_16:1) 240 e
o 10% 20% 0% % 0% 0% 0% ao% so%  100%
519 more Smoking Status
W never (5,360) m former (47)
+ Measured Proteins @ Q
W current (4,664) W nodata (50)
o dats 10,090 W not collected (49)
% i i
P 5 52.7 45.86% o
M 80
o 10% 20% 0% o so% 6% 0% ao% so%  100%
Azpzh L Hypertension Status
ALB 80
- W yes, self-reported (53) m not reported (39)
96 more W yes, measured or on treatment (44) M no (26)
| not collected (41) no data (9,967)
+ Measured Metabolites s Q

Australian
BioCommons




W hat’s next?

e Continuing the project with funding from the MREFFE (federal
government), Bioplatforms Australia and support from
partners

e Aiming to get data from 18 cohorts, ~400,000 individuals into
the platform

e Fun times ahead with the wrangling of data into the

platform...

Australian
BioCommons I


https://baker.edu.au/news/media-releases/acdc-funding
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Thanks!

technical stuff: uwe@biocommons.org.au
dictionary stuff: marion@biocommons.org.au

(@ repos:

UMCCR dictionary tool: https://aithub.com/umccr/umccr-dictionary
Schema mapping and compiler tools:
https://aithub.com/AustralianBioCommons/gen3schemadev

Australian
BioCommons .

™
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Spreadsheet-based data ingest with Gen3
dictionary-based validation

Eirian Perkins

% NeSI %ff;? gg.?eoarpécas Aotearoa Genomic Data Repository



Context GEN
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_ | &, genomics
e Aotearoa Genomic Data | a3 aotearoa

Repository (AGDR) project

e ATreaty-compliant data Aotearoa Genomic

archive for New Zealand’s oy — </ >Data Repository Project
taonga species |

e Builtin partnership with

Genomics-Aotearoa s m : M I K B LAGK

https://www.youtube.com/watch?v=IQw30jQI-NM



Use Case GEN
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~ SUBIEEISH - SRAmetad: X ) = SUBMAILY - SRA metad
“ C |8 S t dsubmit. ncbi.nimundh.gov
o UserS more famlllar Wlth £ How do you want to enter your data?

* Use buit-in edrtor

spreadsheet-based

metadata entry ~r

. . oy Sample Library IDO Titke © Library strat Library
e Maintain a familiar T S ——

rym2 mice 2 RNA-Seq TRANSCRIPTOMIC

experience
o Example: Sequence Read
Archive

%NeSI

v Zealand ienc




Use Case GEN
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Identification and development of DNA barcodes on lobster (Panulirus spp.)
Template generated on July 06, 2023
Person(s) responsible for data entry [ ]

e Example:
Geome

Events, Samples, Tissues Tabs

Please fill out each field in the Events", "Samples", "Tissues tabs as completely as possible. Fields in red are required (data cannot be uploaded to the database without these fields). Requi
are usually placed towards the beginning of the template. Some fields have a controlled vocabulary associated with them in the "Lists" tab and are provided as data validation in the prov
than one entry to a field (i.e. a list of publications), please delimit your list with pipes (|). Also please make sure that there are no newline characters (=carriage returns) in any of your me

"Samples", "Tissues tabs may be re-arranged in any order so long as you don't change the field names.

Events_Fields, Samples_Fields, Tissues_Fields Tabs
This tab contains column names, associated URIs and definitions for each column.

Lists Tab
This tab contains controlled vocabulary lists for certain fields. DO NOT EDIT this sheet!

Additional Instructions
If additional fields are needed to capture all data collected for a project, refer to the Geome Workbench Template Generator (https://geome-db.org/workbench/template) for your proj
fields may be added to Samples as long as the data conform to the listed definition and data type.

#NeS

v Zealand eScience

nfrastructure
Instructions
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e Metadata preparation from researchers can take a long time (~2 weeks)
e Users want live feedback and validation

o Geome example

Validation results on Events worksheet, for entity: Event.
1 or more errors found. Must fix to continue. Click each message for details

Error: Missing column(s)

‘country” has a missing cell value
"locality” has a missing cell value
"yearCollected" has a missing cell value

#NeS|

Zealand e
cuur
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1. Accept metadata 2. Validate spreadsheet 3. Provide feedback to
from a spreadsheet against an arbitrary user
template Gen3 data dictionary

B

> @
> AV>

% New Zealand eScience
nfrastructure



1. Metadata ingest
template can be
manually
generated for a
particular data
repository

NeS|

Zealand eScience

nfrastructure

E Copy of AGDR Metadata Template - 202208 + m &

File Edit View Insert Format Data Tools Extensions Help

o ¢S fi 100% ~ $ % O 00 123 Arial - - | 14| +

ct Information

ALB1 v

A B

* |Project Information [
The research project you have been working on. If you
have already submitted a Google Forms, you can skip
to the next tab, but please read the instructions below

first.
4 Fleld name date_collected
3 Required field? Required Required
Description Name of the project The date or date range in which the
project data was collected.
= Example input e.g. 1997-2000

L Your input

Instructions and tips

Please fill out this form to submit your data/metadata into Aotearoa Genomic Data Repository.

This is a template, so please make a copy of this spreadsheet before submitting your input. To

make a copy, press 'File' on the menu and "Make a copy'.

Once you have made a copy of this document, please fill in all the fields as much as you can under
14 Your input’. Please note that there are multiple tabs which you can access via the buttons at the
bottom.
You can press Alt+Enter for multiline answers if needed
Once you have completed filling in the details, please remember to share your copied spreadsheet
with us with claire.rye@nesi.org.nz, jun huh@nesi.org.nz, and eirian.perkins@nesi.org.nz; and
NeS| staff will help enter these data into the system.
Please fill in all the 'Required’ field and as many optional fields as possible. The required fields are
highlighted in blue.

Please feel free to contact us at gasupport@nesi.org.nz for any help.

details

More detailed description of the project.

A couple of paragraphs describing the project

DATA COMMONS

Investigator_affiliation

Required

The investigator’s affiliation with respect to a
research institution.

e.g. School of Biomedical Sciences,
University of Otago



Insights

DATA COMMONS
A B c
' Experiments
2 Experiments done within the project. Please feel free to enter multiple entries by using columns to the right
3
(14 M M » 3
1 . s u b l I l Itte r_l d I S 4 Field name or ID associated_experiment data_description
I Required field? Required Optional Optional
h . Description A unique name/ID for the experiment. The name/IDs for any experiment with which this Brief description o
re n a l I I e SO t at I t experiment is associated, paired, or matched. Comma experiment.
6 separated.
I S C lea re r to u Se rS 7 Example input MYEXPERIMENTO0001 MYEXPERIMENTO0002 FASTQ files of 30 s
3 Your input
9 Add more rows as needed
10
" Biosamples
12
13 ee: https./submit.ncbi.nim.nih.gov/bios,
14
15
16 sample_id experiments submitted_to_ins
iFA Required field? Required Required Required
Description Sample ID is a unique idenfitier that you choose for  List of experiment names/IDs (from above) that this from MixS: Depenc
wasamole.'#Can have any format, but we suggest  biosample is associated with. with next generati
that you make it concise, unique, and consistent small-scale) seque
within your lab. Every Sample ID from a single (Sequence Read A
18 Submitter must be unique. This will be used in the the classical Webil
next tab to link the files to the samples. and DDBJ.
N | iE Example input MYSAMPLEOQO1 MYEXPERIMENTO0001 false
I Your input
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2. Adata dictionary contains all

information necessary to
validate draft spreadsheets

&

- @
>
%NeSI > e



GEN

Technical Approach
1. Parse spreadsheet 2. Parse data dictionary
metadata (JSON schema)

%NeSI

DATA COMMONS

3. Performrule
application on
properties and
nodes for validation




Data Dictionary Structure GEN
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e Main components:

o Nodes and their properties

Experiment

Population /
Genomics

e 2 required properties X
e 4 optional properties

%NeSI



Data Dictionary Structure GEN

DATA COMMONS

id: _definitions

e Main components:

" _terms.yaml#/UUID"
e: string
ern: "~[a-fA-F0-9]1{8}-[a-fA-F0-9]{4}-[a-fA-FO-9]{4}-[a-fA-F0-9]{4}-[a-fA

o Definitions
m Can refer to other

scription: an email address
definitions ype: string
n: "[a-zA-Z0-9._l+@[a-zA-Z0-9]+[.] [a-zA-Z0-9]+"
m Canrefertoterms

type: array
minItems: 1
1tems:
$ref: "“#/UUID"
iniqueltems: true
foreign_key_project:

: object




Data Dictionary Structure
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description:
The 285/18S ribosomal RNA band ratio used to assess the quality of total RNA.
rmDef:

e Main components:

Numeric value that represents the sample ratio of nucleic acid absorbance at| 260
used to determine a measure of DNA purity.
termDef:
Nucleic Acid Absorbance at 260 And Absorbance at 280 DNA Purity Ratio Valu
caDSR
5432595
1.0
"https://cdebrowser.nci.nih.gov/cdebrowserClient/cdeBrowser.html#/sear

escription: >
Alphanumeric value used to describe the amino acid change for a specific genetic
Example: R116Q.

ermDef:

m: Molecular Laboratory Procedure Amino Acid Change Text
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1. Represent 2. Representdictionary as 3. Combine into graph
metadata as a a graph and perform rule
graph application on all

properties of each
node

B — &8 —

% New Zealand eScience
nfrastructure
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Validator

1 1
Schema Template Metadata
1 ‘ -nodes:Node list

-template:Template

2 -metadata:Metadata

+getRootNode():Node +TSVExport():str list +TSVExport():str list
+validate():None
| +isValidated():bool
e’ +generateReport(): TBD
Node

-properties:Property list

0.1 -parents:(Node, Multiplicity) list
-children:Node list

s 4
+getParents():(Node, Multiplicity) list
+getChildren():Node list

+walk():Node

MetadataProperty ValidatorProperty
+rule:Rule

| TemplateProperty
+ValidatorProperty(TemplateProperty,

Property
0.4 +name +type
. +value +rule:Rule
| +ontology:OntologyLookup [
+taxonomy:TaxonomyLookup
J MetadataProperty)
+validate()

ption:str

+de:

+ operation1(params).returmnType
- operation2(params)
- operation3()
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) def walk(self, revisitNodes=False):
e |terating overall nodes visitedNodes = set()

def bfs(node):
if node.getChildren():
for child in node.getChildren():
if not revisitNodes:
if child.name in visitedNodes:
continue
visitedNodes.add(child.name)
yield child
yield from bfs(child)
return

for node in bfs(self._root):
yield node

v Zealand eScience

#NeS|

cture
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e \Validate each node and its
properties

»f validate(self):

for node in self.walk():

isValid, reasons = node.validate()
if not 1isValid:
self.report(node._input_name, reasons)

%NeSI
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f parse(self):
root = self._extractRoot()
self._schema.setRoot(root)
current_depth = [root]

e Parse a dictionary et eyl

o (Excuse the mess) while current_depth != []:

for current_node in current_depth:
o COUId be further Slmp|lfled iel}f._scher{ma.nodels[cgrrer?t_node.name] =lcuv."rent_node
or potential_child in list(self._gen3Dictionary):
pchild_node = node.Gen3(self._gen3Dictionary[potential_child], self._gen3Dictionary
[potential_child] ["id"])
logger.debug(f"___ checking node: [___ {pchild node.name}_ | 1 with potential parent:
{current_node.name}"
if pchild_node.isChild0f(current_node):
logger.debug(f"found child of {current_node.name}: {pchild_node.name}")

logger.debug(f"___ {pchild_node.name} o)
pchild_node.parse_properties(self._gen3Dictionary[potential_child] ["properties"],
self._gen3Dictionary[potential_child] ["required"], self. _schema._terms, self.
_schema._definitions, self._schema._settings)

current_node.addChild(pchild_node)
pchild_node.addParent(current_node)
next_depth.append(pchild_node)
self._gen3Dictionary.pop(potential_child)

else:
current_depth = next_depth
next_depth = []




Code Snippets

Thanks!
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Versioning, migrations, and data release processes in
the Pediatric Cancer Data Commons

Brian Furner
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The PCDC: a consortium of consortia

acute acute myeloid bone tumors
lymphocytic leukemia (OS and EWS)
leukemia .
INTERACT HIBiSCus
central nervous germ cell Hodgkin neuroblastoma | | nasopharyngeal
system tumors tumors lymphoma carcinoma
INSPIRE MaGIC NODAL INRG
cancer retinoblastoma soft-tissue
predisposition sarcoma
C3P Global REACH INSTRUCT

“BE| THE UNIVERSITY OF @) DATA FOR THE W @PedsDataCommons

& CHICAGO
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A consortium for each disease group

- N CONSORTIUM
Cooperative : :
Soun \K N . drives the science
9 Executive Committee
h g e creates data
Cooperative ' \ dictionary
Group e harmonizes data
N / \Work \Work \Work
4 N Group Group Group e fuels research and
Cooperative || discovery
Group | \_ /
. J
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The PCDC is a clinical data commons

e Clinical data represented include: _ _
o Demographics k Biospecimens J
o Labvalues ( .
o Tumor information | Proteomics
o Genetic test results ( ,
o Treatment information / Clinical trial information Genomics

e Data are sourced from completed trials, registries, and the EHR

e Links to other data are preserved wherever possible

e Asingle, aggregated data model underpins the whole PCDC

WSO B B0 )8 DATA FOR THE W @PedsDataCommons
@ CHICAGO COMMON GOOD commons.uchicago.edu



Simplified high-level PCDC model

e Current model has 45 nodes and > 600
properties

Program

e Person models a unique individual who
may be a Subject in one or more research
studies, in one or more consortium, and v

from one or more data contributor Person

e Subject has attributes that hold the v o
associations to a specific consortium and Subject *T Jiributes
data contributor |

Timing

e Observations (e.g., Histology, Tumor
Assessment) about a Subject are
organized in downstream nodes that are ’ v |
related to the Subject through an optional o Dsezse Histology pomimor Ete.
Timing node

“BE| THE UNIVERSITY OF @) DATA FOR THE W @PedsDataCommons

& CHICAGO

COMMON GOOD commons.uchicago.edu



Simplified high-level PCDC model

e Releases occur about once per quarter and
include a combination of new / updated Program
records, dictionary changes

e The entire data set is versioned at each release Project e—{————— Project.id & code aulrbutes

e Data set versions / releases are handled by v
creating new Project records and all data Person
further down in the graph are (re)loaded and

associated with the new Project record v
Subject

e Asaresult, new PCDC releases can be time
consuming as records need to be l
(re)submitted to the graph Timing

o  Full load of the graph takes ~1.5 days |
o Any corrections that need to be made ! ! !
during a load can be costly from a timing Disease o Tumor Eio
p ers p e Ct | ve Characteristics Assessment '

| THE UNIVERSITY OF @) DATA FOR THE ¥ @PedsDataCommons

COMMON GOOD commons.uchicago.edu
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Versioning and Migration Process

e e would like to be able to keep ‘point-in-time' archival snapshots of the graph

o  Useful for troubleshooting data change over time
o Allows for reproducibility of analytic data subsets given to PCDC users
While changes between PCDC data set versions are incremental, given our modeling

choice, we need to perform full loads on each release

O

e Currently exploring using PFB to support these processes
Export entire graph for archival purposes rather than multiple concurrent versions in the

graph
Import entire graph (or subsets) to ‘seed’ migrations rather than submitting all records

through the API

O

@)

¥ @PedsDataCommons
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Open Discussion



Topic Ideas for Gen3 Community Events
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