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ARTICLE INFO ABSTRACT

Keywords: This special communication describes activities, products, and lessons learned from a recent hackathon that was
Hackathon funded by the National Center for Advancing Translational Sciences via the Biomedical Data Translator program
OI?ef‘ data (‘Translator’). Specifically, Translator team members self-organized and worked together to conceptualize and
Clinical data execute, over a five-day period, a multi-institutional clinical research study that aimed to examine, using open

Team science
Application programming interface
Multi-institutional collaboration

clinical data sources, relationships between sex, obesity, diabetes, and exposure to airborne fine particulate
matter among patients with severe asthma. The goal was to develop a proof of concept that this new model of
collaboration and data sharing could effectively produce meaningful scientific results and generate new scien-
tific hypotheses. Three Translator Clinical Knowledge Sources, each of which provides open access (via
Application Programming Interfaces) to data derived from the electronic health record systems of major aca-
demic institutions, served as the source of study data. Jupyter Python notebooks, shared in GitHub repositories,
were used to call the knowledge sources and analyze and integrate the results. The results replicated established
or suspected relationships between sex, obesity, diabetes, exposure to airborne fine particulate matter, and
severe asthma. In addition, the results demonstrated specific differences across the three Translator Clinical
Knowledge Sources, suggesting cohort- and/or environment-specific factors related to the services themselves or
the catchment area from which each service derives patient data. Collectively, this special communication de-
monstrates the power and utility of intense, team-oriented hackathons and offers general technical, organiza-
tional, and scientific lessons learned.

Abbreviations: API, Application Programming Interface; COHD, Columbia Open Health Data; CUIMC, Columbia University Irving Medical Center; EHR, electronic
health record; FHIR, Health Level Seven International Fast Healthcare Interoperability Resources; ICEES, Integrated Clinical and Environmental Exposures Service;
NCATS, National Center for Advancing Translational Sciences; PM, s, Particulate matter of size < 2.5-um in diameter
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1. Introduction

The Biomedical Data Translator Consortium currently comprises 11
teams, representing 28 institutions and ~200 team members.
Consortium members have been working to overcome challenges in the
sharing, reuse, and integration of data as part of the Biomedical Data
Translator program (‘Translator’), funded by the National Center for
Advancing Translational Sciences (NCATS; [20,21]). The program aims
to “bridge the current symptom-based diagnosis of disease with re-
search-based molecular and cellular characterizations through an in-
formatics platform that enables interrogation of relationships across the
full spectrum of data types, from disease names, to clinical signs and
symptoms, organ and cell pathology, genomics, and drug effects” [3].
The Translator program draws on the combined principles and practices
of open science and collaboration, open source software development,
agile science and software development, team science, and open com-
munity engagement [11,4,8,14]. Open access to clinical data is critical
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as part of this effort. However, the many regulations that surround the
use of clinical data, while essential to ensure and respect patient
privacy, often hinder access to the data for research purposes. More-
over, the ability to share clinical data across institutions is central to
open team science and the success of multi-institutional consortia [6].
Yet, numerous sociological and technical barriers challenge such ef-
forts, including cultural norms that promote individual achievement
over collective advancement, disciplinary nuances that present in-
tegration and communication challenges, and disparities and incon-
sistencies across resources that encumber efforts to share and reuse data
[7].

To overcome these challenges and achieve the ambitious goals of
the program, NCATS leadership has fostered a multi-institutional cul-
ture and community that promotes collaboration and team engage-
ment, including regular in-person hackathons [25]. Herein, we describe
several open approaches to share clinical data that have been developed
as part of the Translator program—Clinical Profiles, the Integrated
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Fig. 1. Hackathon flowchart, showing the three major operational components of the event and highlighting key example activities associated with each component.
Pre-hackathon planning helped to guide group discussions during the first one and a half days of the hackathon. Hackathon implementation and management was
aided by the pre-hackathon planning, although it did involve a nimble approach to respond to unexpected emergent issues. Post-hackathon activities focused largely

on scientific outcomes. (The figure was created by Marcus Anderson.)
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Clinical and Environmental Exposures Service (ICEES), and Columbia
Open Health Data (COHD) (see [1] for overview). We focus on the
successful application of these open clinical data sources in a research
study that was conceptualized and executed over the course of a five-
day Translator hackathon. While the hackathon writ large was focused
primarily on software development and testing of the prototype
Translator system, we describe the application of Translator Clinical
‘Knowledge Sources’ as one productive activity that took place during
the broader hackathon event. We conclude with a discussion of tech-
nical, organizational, and scientific lessons learned.

2. Materials and methods
2.1. Hackathon structure and methodology

As part of the Translator’s grounding in open science, collaboration,
and software development, the Translator program has held regular, in-
person cross-team hackathons three times per year, for 2 %2 to 3 days
each, from the program's inception in 2016 through 2018. In 2019, the
program’s leadership decided to change the structure of the hackathons
and hold two five-day hackathons over the course of the year. This
paper describes a subset of the activities and scientific applications that
took place during the most recent hackathon, which was held on March
4-8, 2019 at the Renaissance Computing Institute, University of North
Carolina, Chapel Hill, North Carolina, USA. (The hackathon agenda and
other relevant event information can be found in the supplementary
materials.) The overall goal of the hackathon was to continue devel-
opment and testing of the prototype Translator system in an effort to
reveal new connections among existing data sources and facilitate
discovery, new research hypotheses, disease classification, and inter-
vention (see graphical abstract). However, the goal of the clinical
working group that is the focus of this paper was to evaluate and
compare the three open Translator Clinical Knowledge Sources that
were developed as part of the Translator program (Clinical Profiles,
ICEES, and COHD), and to determine whether those knowledge sources
could be used to execute a meaningful research project over the course
of the five-day event. The overall structure of the hackathon, as well as
the key activities that we believe contributed to the overall success of
the hackathon, are provided in Fig. 1, and discussed in greater detail in
Section 3.

Table 1
Translator Clinical Knowledge Sources.
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2.2. Scientific structure and methodology

The structure for the scientific research that is described in this
manuscript and designed and implemented during the hackathon was
minimal. However, a critical factor was that, prior to the hackathon,
Translator team members had developed Clinical Profiles; ICEES; and
COHD (Table 1). Each of these services is openly accessible via an
Application Programming Interface (API) and provides access to data
derived from the electronic health record (EHR) systems of different
academic institutions. Briefly, Clinical Profiles represent statistical
profiles of disease and associated phenotypic presentation, derived
from observational data on patients from Johns Hopkins Medicine,
adapting the Evidence-Based Medicine draft of the Health Level Seven
International Fast Healthcare Interoperability Resources (FHIR) stan-
dard. Clinical Profiles are designed to be disease-agnostic and currently
offer open access to profiles on patients with asthma, diabetes, or Eh-
lers-Danlos Syndrome. ICEES provides open access to observational
data on patients from UNC Health Care System [9]. The clinical data
have been integrated with a variety of publicly available data on en-
vironmental exposures (e.g., airborne pollutants, socioeconomic fac-
tors), using a complex, space- and time-dependent data-extraction and
integration pipeline, termed Clinical Asset Mapping Program for FHIR
(CAMP FHIR) and FHIR Patient data Integration Tool (FHIR PIT) [15].
Like Clinical Profiles, ICEES is designed as a disease-agnostic service
and currently offers access to clinical data on patients with ‘asthma-like’
conditions. COHD provides open access to observational data on pa-
tients from Columbia University Irving Medical Center (CUIMC; [19]).
Unlike ICEES or Clinical Profiles, COHD offers occurrence and co-oc-
currence rates of conditions, drugs, and procedures across all patients at
CUIMC. Thus, all three open Translator Clinical Knowledge Sources
bear similarities and differences, and each draws on patient data from a
different catchment area, thereby allowing for comparisons across pa-
tient populations and inferences regarding environmental factors that
may differentially affect patient subpopulations. (A more detailed de-
scription of each knowledge source is available via the hyperlinks
provided in column 5 of Table 1.)

While the development of these open Translator Clinical Knowledge
Sources was by itself a valuable accomplishment, a detailed plan for
how these knowledge sources would be applied during the hackathon in
the context of a meaningful scientific question had not been developed

Translator
Clinical
Knowledge
Source

EHR System Brief Description

Available Cohorts’ Relevant Hyperlinks

Clinical Profiles  Johns Hopkins

Medicine presentation, derived from observational patient data
ICEES UNC Health Care Patient- or visit-level counts of observational patient data
System integrated at the patient and visit level with a variety of
environmental exposures derived from multiple public data 2010 study period)
sources
COHD CUIMC Counts of observational clinical occurrences and co-

occurrences (e.g., co-occurrences of specific diagnoses and of all patients at CUIMC)

Statistical profiles of disease and associated phenotypic

Clinical Profiles GitHub
repository

Clinical Profiles Data Model
Clinical Profiles Example
Ehlers-Danlos syndrome (~1200 patients) Output Files

crepes

LOINC2HPO tool

ICEES OpenAPI

ICEES GitHub Documentation
ICEES API Example Queries

Asthma (~60,000 patients),

Diabetes (~70,000 patients),

Asthma (~160,000 patients with asthma-

like conditions; ~23,000 patients in year

General patient population (5-year dataset COHD SmartAPI
COHD Initiative

prescribed medications), as well as their derived relative

frequency and observed-expected frequency ratio

Abbreviations: API = Application Programming Interface; COHD = Columbia Open Health Data; crepes = clinical research engine for profile extraction & sum-
marization; CUIMC = Columbia University Irving Medical Center; EHR = Electronic Health Record; ICEES = Integrated Clinical and Environmental Exposures

Service.

! These are the currently available patient cohorts offered by the existing services. Each service is designed to be disease-agnostic and adaptable for any cohort of

interest.
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Fig. 2. Scientific flowchart, showing key hackathon aspects of clinical workflow development and implementation. (A) Pre-hackathon planning focused on the
development of two generic clinical workflows; this planning helped to guide group discussions during the first one and a half days of the hackathon. (B) Initial
hackathon activities focused on evaluating the three open Translator Clinical Knowledge Sources that were developed as part of the Translator program, in terms of
the clinical workflows and the capabilities and data available from each knowledge source. (C) Subsequent brainstorming in the context of the generic workflows and
the capabilities of the clinical knowledge sources led to the development of a specific instance of the generic clinical workflows. (D) The workflow was successfully
implemented and executed over days three and four of the hackathon, and a first-pass analysis of the results was conducted by day five. (The figure was created by

Marcus Anderson.)

prior to the hackathon. However, a generic clinical workflow plan [22]
was defined prior to the hackathon (Fig. 2).

On day one of the hackathon, the generic workflow plan was re-
viewed and Translator Clinical Knowledge Sources were evaluated in
terms of available data and limitations. This activity led to the devel-
opment on day two of a specific instance of the generic workflows that
aimed to explore the relationship between, obesity, diabetes, exposure
to airborne fine particulate matter (particulate matter < 2.5um in
diameter [PM,s]), and severe asthma. An analysis plan also was de-
veloped and agreed upon during day two of the hackathon.

Specifically, we employed patient use of prednisone as an indicator
of severe asthma. A post hoc query of ICEES confirmed that prednisone
is a valid surrogate indicator of severe asthma by showing that 16.67%
of patients with an asthma-like condition who were prescribed or ad-
ministered prednisone had = 2 annual emergency department or in-
patient visits for respiratory issues versus 5.58% of patients not pre-
scribed or administered prednisone (P < 0.0001; data not shown, same
cohort as presented herein).

Jupyter Python notebooks, executed in GitHub repositories, were
used to query Clinical Profiles, ICEES, and COHD, using each service’s
open APIL As a first-step exploratory analysis, the API queries were
designed to stratify patients by sex (sex code = male or female), obesity
(ICD diagnostic code = yes or no), diabetes (ICD diagnostic code = yes
or no), and, for ICEES, exposure to PM, s (binned using pandas.qcut as
[6.77, 47.06] versus (47.06, 114.94] ug/m3 maximum daily exposure).

A Chi Square analysis, with the significance level set at a = 0.10, was
used to compare associations between the four stratification variables
for Clinical Profiles, ICEES, Clinical Profiles + ICEES, and COHD. The
Chi Square analyses were conducted in Python. Results for Clinical
Profiles and ICEES were examined independently and also jointly be-
cause those cohorts were selected specifically to include only patients
with severe asthma. Results for COHD were not combined with the
results for Clinical Profiles or ICEES because the COHD cohort included
all patients at CUIMC and was not restricted to patients with severe
asthma due to limitations of the API (see Table 1).

3. Results
3.1. Hackathon findings

Close to 100 Translator team members attended the hackathon,
with most participants joining the hackathon for all five days and self-
organizing into six topic-based working groups (see supplementary
materials). The largest working group, with over two dozen partici-
pants, was the clinical working group.

During the first day and a half of the hackathon, members of the
clinical working group brainstormed to: (1) compare and contrast the
capabilities and data available through each of the Translator Clinical
Knowledge Sources; and (2) develop a specific instance of one or both
workflows that could be implemented using all three services and
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executed by the end of the hackathon. The brainstorming effort was
guided by both an expert on asthma and the working group lead, who . ° § ° §
also was the lead developer of the generic workflows and thus was very = § f/’ g ‘\7
familiar with them. B ; j=lr S A
The group recognized that the design of COHD included all patients,
without the ability to subset patients with severe asthma, and that only Q 5 *?
ICEES could provide data on environmental exposures. With those ca- _ S8 e3bs &
. . e . . ] n O N X MmN aD »S
veats in mind, the specific workflow instance that was developed aimed S Cs D Srs3 &S
to examine the relationship between sex, obesity, diabetes, and ex-
posure to fine particulate matter among patients with severe asthma. . 2o 8 s 5 e
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Over the next two and a half days of the hackathon, the group
implemented and executed the workflow, working largely in Jupyter g g
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of the results. A presentation was then prepared and presented to all L 8 v Y
hackathon participants on the final day of the event. Of note, the ac- A - oA
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Table 5

Associations between sex, obesity, diabetes, and airborne fine particulate
matter among patients with severe asthma, as revealed by ICEES: stratification
by exposure to relatively low versus high levels of fine particulate matter"

ICEES
Average Maximum Average Maximum Total X2
Daily PM, s Exposure  Daily PM, s Exposure P value
Bin: [6.77, 47.06 pg/  Bin: (47.06,
m?] 114.94 pg/m°]
Sex
Male 461 352 817 1.52,
35.27% 37.81% 36.41% P =0.6781
Female 846 579 1427
64.73% 62.19% 63.59%
Obesity
No 1129 765 1900 7.43,
86.38% 82.17% 84.67% P =0.0593
Yes 178 166 344
13.62% 17.83% 15.33%
Diabetes
No 1051 687 1744 13.77,
80.41% 73.79% 77.72% P < 0.01
Yes 256 244 500
19.59% 26.21% 22.28%
Total 1307 931 2244
58.24% 41.49% 100.00%

! Note that column percentages are provided in the table, except for the
“total” row, which lists row percentages.

(Table 5). The results showed that obesity and diabetes were more
common among patients exposed to relatively high levels of PM, 5 than
among those exposed to relative low levels of PM, 5 (obesity: 17.83% vs
13.62%, P = 0.0593; diabetes: 26.21% vs 19.59%, P < 0.01). There
was no relationship between exposure to PM, 5 and sex.

4. Discussion
4.1. Hackathon lessons learned

We assert that intensive hackathons provide an opportunity for
large, multi-institutional consortia to engage in team science and col-
laboratively address relevant scientific questions, producing results that
are informative and scientifically meaningful (Fig. 1). The clinical
working group that convened as part of the Translator hackathon was
highly productive; we believe that several key aspects of the hackathon
contributed to this success.

First, participants embraced the tenets of open, agile, and team-
based science and software development [11,4,8,14], as promoted by
the Translator program. In that spirit, the hackathon was largely self-
organized and self-led, and an open GitHub repository served as the
focal point for software development and related activities. The choice
to participate in the hackathon was partially driven by geographical
location and the availability of travel funds, but it was largely driven by
enthusiasm and desire to participate, as well as positive experiences
during prior hackathons.

Second, while NCATS developed a loose agenda for the hackathon
(see supplementary materials), the event was mostly unstructured and
comprised of pure ‘hacking’ sessions, although key logistics were
carefully prepared prior to the event, including space allocation, hotel
reservations, transportation, sign-up sheets for working groups, etc.
NCATS set the goals for the hackathon and assigned a lead to each
working group in advance of the event, but other team members were
free to assign themselves to a working group of their choice.

Third, in addition to the working group lead, the specific scientific
question that is the focus of this manuscript was guided by an expert on
the use case, i.e., asthma. This helped to keep the interdisciplinary team
focused on clinically relevant questions. Note, however, that the choice
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of subject matter simply reflected the fact that an expert on asthma self-
selected to join the group and lead the brainstorming effort. The generic
workflows and the specific workflow instance that was implemented
during the hackathon could very well have focused on another subject.

Fourth, the self-organized clinical working group was quite large at
the start of the hackathon, and it quickly became clear that the entire
group would not be able to efficiently coordinate their efforts on any
single activity and thereby produce a viable hackathon product. Thus,
with some direction from the group leader, and with the willingness of
the group, as well as support from NCATS to reorganize on an ad hoc
basis and function as more of an ‘unconference’ [5], the larger group
divided into smaller sub-groups focused on different scientific questions
and hackathon activities. This nimble ‘divide-and-conquer’ approach
proved to be quite successful, and other outcomes of the clinical
working group will be reported elsewhere. Moreover, the discussions
that took place during the hackathon, and the experience itself, led to
the conceptualization and initiation of several new projects. For ex-
ample, several members of the clinical working group are now working
to develop a shared Translator Clinical Knowledge Source, one that
adheres to the Translator program’s open API standards and allows
users to select functionalities and/or services and directly compare re-
sults across services, without requiring separate API calls.

We would be amiss to ignore the organizational and technical
challenges presented by the hackathon. First, the logistics of organizing
a hackathon, particularly one involving a relatively large number of
participants, need to be sorted out well in advance of the event itself.

Second, the physical location of the event needs to be conducive to
participation by as many team members as possible. This is especially
important for multi-institutional bicoastal consortia such as The
Biomedical Data Translator Consortium. In this regard, NCATS has ro-
tated the physical location of hackathons between the East and West
Coast of the continental United States. While NCATS has opted for in-
person hackathons, other options such as online hackathons or com-
munity DREAM challenges are possible. These alternatives have the
benefit of avoiding travel costs, but they have the potential dis-
advantages of remote, asynchronous participation. Careful considera-
tion of cost versus efficiency and anticipated outcomes should be con-
sidered prior to organizing and hosting any in-person hackathon.

Third, the length of the hackathon needs to be carefully considered.
For the Translator project, moving from a 2 ¥2- or 3-day hackathon to a
5-day hackathon presented a risk, in terms of lack of participation and
hackathon burnout [17,18]. Most participants attended all five days of
the event, although the majority of participants were from the East
Coast, i.e., close to the physical location and therefore requiring less
travel time to attend the event. In terms of burnout, informal discus-
sions suggest that participants experienced a certain amount of mid-
week burnout, but the energy of the event led to renewed engagement
toward the end of the week.

Fourth, prior to the hackathon, a high-level clinical workflow had
been developed by the leader of the clinical working group and other
team members. In addition, the group leader spent time considering
specific instantiations of the workflow and other possible hackathon
activities and preparing for them. A challenge was that the composition
of the group was not finalized until day one of the hackathon.
Nonetheless, the pre-hackathon preparation allowed the group leader
to suggest possible workflow instantiations and other hackathon ac-
tivities at the beginning of the event, something that proved critical
when the larger group divided into smaller subgroups.

In terms of evaluating the success of the hackathon, we received
informal feedback, but NCATS did not conduct a formal post-hackathon
survey. This decision was made largely because prior post-hackathon
surveys received a low response rate and were not very informative. We
did, however, receive quite a bit of positive verbal and email feedback.
For example, participants provided email comments such as: “this was
the best Hackathon yet”, “really liked the meeting spaces and the food”,
“the meeting felt ‘chill’ despite the intensity and the high bar set by
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NCATS regarding expected hackathon deliverables”, “the whole event
was awesome”, “this was the best...most engaging and collaborative”.
While this feedback was qualitative and perhaps biased, the indication
is that participants viewed the hackathon favorably and derived value
from it.

4.2. Scientific lessons learned

With Clinical Profiles and ICEES, we were able to target queries on
sex, obesity, and diabetes to patients with severe asthma and compare
results to those of the general patient population, using COHD. We used
these services to replicate established or suspected interactions between
sex, obesity, diabetes, exposure to particulate matter, and asthma. For
instance, Assad et al. [2] found that body mass index predicts incident
asthma (unadjusted hazard ratio of 1.17 per five index units;
P < 0.001). When those investigators stratified patients by sex, a sig-
nificant effect was identified for women (unadjusted hazard ratio of
1.19 per five index units; P < 0.001), but not men (unadjusted hazard
ratio of 0.98; P = 0.60). Greenblatt et al. [10] used EHR data to ex-
amine the incidence of asthma exacerbations (defined by ICD code for
asthma and an order for oral corticosteroid) and identify contributing
factors. This group found that females were overrepresented among
patients with asthma exacerbations (74.7% versus 59.5% in general
population). After controlling for sex and several other demographic
factors, significant predictors of asthma exacerbations included chronic
bronchitis, sinusitis, emphysema, fluid and electrolyte disorders, class 3
obesity, and diabetes (odds ratios of 2.70, 1.50, 1.39, 1.35, 1.32, and
1.28, respectively). A study by Requia et al. [16] examined energy
generation and fuel sales in 117 regions in Canada between 2007 and
2014 and used an over-dispersed spatiotemporal Poisson regression
model to estimate risk of diabetes, asthma, and high blood pressure.
These authors found a significant association between a two-year in-
crease of 10 ug/m® PM, s and increased risk in the incidence of dia-
betes, asthma, and high blood pressure (increased risk [95% confidence
intervals] of 5.34% [2.28, 12.53], 2.24% [0.93, 5.38], and 8.29% [3.44,
19.98], respectively).

We identified similar results that are shared among the three
Translator Clinical Knowledge Sources. We also identified specific dif-
ferences in findings across the services, suggesting cohort- or environ-
ment-specific factors related to the catchment area from which each
service derives patient data. For instance, we identified higher rates of
obesity and diabetes for Clinical Profiles and ICEES when compared to
COHD, suggesting that obesity and diabetes are more common among
patients with severe asthma than among the general population, similar
to the findings of Greenblatt et al. [10]. COHD has low rates of recall for
most diagnoses, however, so any conclusions should be tempered.
Nonetheless, a post hoc analysis of the raw COHD data behind the API
confirmed higher rates of obesity and diabetes among patients with
asthma or severe asthma (data not shown). In terms of sex differences,
we found that obesity was more common among females than among
males for all three Translator Clinical Knowledge Sources, although the
association was more pronounced for patients with severe asthma than
among the general patient population, similar to the findings of Assad
et al. [2]. We also found that diabetes was more common among males
than females when using COHD, a finding that is established in the
literature (e.g., [12]); however, when we focused on patients with se-
vere asthma, we found the reverse relationship with Clinical Profiles
(i.e., higher rates of diabetes among females than males) and no re-
lationship between diabetes and sex with ICEES, suggesting that the
presence of asthma influences the relationship between sex and dia-
betes. Finally, with ICEES, we were able to confirm the results of Mir-
abelli et al. [13] and Requia et al. [16] on exposure to PM, 5 and risk of
diabetes and asthma, and we extended the results to demonstrate an
association between PM, 5 exposure and obesity.
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4.3. Conclusion

We demonstrated as proof of concept that intense, five-day, in-
person hackathons can be used to conduct meaningful science, in ad-
dition to their traditional application for software development. While
hackathons are not always viewed favorably [17,18], if executed
properly, and with the appropriate level of leadership and team com-
mitment, these events can be quite successful. Specifically, the use case
described herein demonstrates the ability to leverage the nimble
structure of the hackathon and the engagement of participants to con-
ceptualize and execute a research study that used three open Translator
Clinical Knowledge Sources derived from the EHR systems of three
major academic institutions to replicate known or suspected associa-
tions between sex, obesity, diabetes, and exposure to airborne fine
particulate matter among patients with severe asthma.
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Translator March 2019 In-Person Hackathon
Renaissance Computing Institute at UNC Chapel Hill
Europa Center, 100 Europa Drive, Suite 540, Chapel Hill, NC 27517
March 4th-8th 2019

Monday, March 4"

8:30-9:00 am — Breakfast/Registration

9:00-9:10 am — Introductions and Logistics — RENCI Staff
9:10-9:40 am — State of the Translator — Noel

9:40-10:00 am — What isand is not a TIDBIT? — Tyler B
10:00-10:15 am — Group structure/Room assignments
10:15-10:30 am — Break

10:30-12:00 noon — Hack/Work on Deliverables
12:00-1:00 pm — Lunch

1:00-3:30 pm — Hack/Work on Deliverables

3:30-3:45 pm - Break

3:45-4:40 — Hack/Work on Deliverables

4:40-5:00 pm — 18F presentation - Jessie Posilkin
5:30-7:30 pm — Welcome Reception/Networking Event — 1%t Floor Atrium, Europa Center

Tuesday, March 5%

8:30-9:00 am — Breakfast

8:30-8:45 am — Morning Announcements/Logistics Updates

8:45-9:15 am — Presentation from group leads on expected deliverables
9:15-9:35 am — 18F Presentation - Aditi Rao

9:35-10:15 am — Hack/Work on Deliverables

10:15-10:30 am — Break

10:30-12:00 noon — Hack/Work on Deliverables

12:00-1:00 pm — Lunch

1:00-3:30 pm — Hack/Work on Deliverables

3:30-4:00 pm — Break

4:00-5:00 pm — Time for Optional Reports/Requests for Feedback (Check #hackathon-general Slack
channel after 3:30pm for agenda)

Wednesday, March 6%

8:30-9:00 am — Breakfast

8:30-8:40 am — Morning Announcements/Logistics Updates

8:40-10:00 am — Hack/Work on Deliverables

10:00-10:30 am — Break

10:30-12:00 noon — Hack/Work on Deliverables

12:00-1:00 p — Lunch

1:00-3:00 pm — NCATS communications strategies — NCATS Office of Communications and
publications committee (4™ floor IE Conference Room - open to all)

1:00-3:30 pm — Hack/Work on Deliverables




3:30-4:00 pm — Break

4:00-5:00 pm — Time for Optional Reports/Requests for Feedback (Check #hackathon-general Slack
channel after 3:30pm for agenda)

5:30-7:30 pm — Happy Hour at Imbibe Gastropub, 108 Henderson St. Chapel Hill, NC 27514 (One-way
transportation provided)

Thursday, March 7t

8:30-9:00 am — Breakfast

8:30-8:40 am — Morning Announcements/Logistics Updates
8:40-10:00 am — Hack/Work on Deliverables

10:00-10:30 am — Break

10:30-12:00 noon — Hack/Work on Deliverables

12:00-1:00 pm — Lunch

1:00-3:30 pm — Hack/Work on Deliverables

3:30-4:00 pm — Break

4:00-5:00 pm — Time for Optional Reports/Requests for Feedback (Check #hackathon-general Slack
channel after 3:30pm for agenda)

Friday, March 8"

8:30-9:00 am — Breakfast

8:30-8:40 am — Morning Announcements/Logistics Updates

8:40-10:00 am — Hack/Work on Deliverables

10:00-10:30 am — Break

10:30-12:00 noon — Presentation of TIDBITs & next steps from groups 1-4
12:00-1:00 pm — Lunch

1:00-1:30 pm — Presentation of deliverables and next steps from groups 5 & 6
1:30-2:00 pm — Final thoughts

2:00 pm - Adjournment



https://www.facebook.com/bosshillbeerandwine/
https://www.facebook.com/bosshillbeerandwine/

Working Groups for March 2019 Hackathon in Chapel Hill, NC

Please add your name to the working group that you expect to START OFF WITH on Monday during the Hackathon. (Please also highlight your name with your team color! See Tyler's entry for

an example.) You may find the need to jump between groups as the week goes on. If you feel there is another topic that could make for a full working group, please email Tyler Beck at
tyler.beck@nih.gov with the idea for consideration.

4: Workflows 1 & 2;

Normalize

1: Biology/ Genetics-|2: Chemistry/ Drug- 3: Clinically- Ranking/Scoring, Create |5: Knowledge Graph

Group name focused Modules focused Modules focused Modules |TIDBITS Standardization 6: Parallel Module Results Comparisons
Examples: "What genes are implicated in
Validator, other items,  [symptom/phenotype]?", "Which tissues are

Possible W4M5-7, W7M5-8,  W4M7+8, W5M1-4, W3B, W4M1-4, Knowledge graph associated with [disease]?", "What drug
modules/workflows W8, W9 W7M1-3 W5M9, W10 W1, W2 quality, W11 targets gene products of [gene]"?

Theo Knijnenburg,

Casey Overby Taylor, Marcin von Grotthus, Kara Fecho, Nick Eric Deutsch, Chris
Team Co-leads: Jared Roach Stefano Rensi Tatonetti Chris Bizon Mungall, Harold Solbrig Steve Cox, David Koslicki
Room: Biltmore Biltmore Biltmore Sandburg DaVinci Fishbowl

Tyler Beck
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