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A Brief History



It started with coffee And ended with a Tweet heard 
round the world

1 October 2020 3

In the Beginning
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Week 1

The Dashboard was rapidly picked up by US and international press
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Dashboard Hits by Day -
Week 1
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Early Data Operations

“Authoritative” 
Data Sources

Crowd 
Sourced Data

Manual Data 
Curation

Manual 
Dashboard & 

Data Push

Fully manual process
Not scalable – Limited Sharing
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The Early Partnership



A Quick Detour:

PAI Landscape Briefing 
Feb 3, 2020



• Survive
- Help Lauren Garnder and Frank Dong survive 

the data surge:
§ Help ID trusted data sources
§ Help Triage recommendations and 

comments
§ Identify opportunities for process 

automation and prototype solutions
- Help improve information sharing with key 

partners
§ Backend augmented to support

- Other duties as assigned

• Thrive
- Help get surveillance picture closer to real-time 

while preserving quality
- Create a configurable infrastructure that allows 

us to rapidly stand-up capability in any crisis
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The PAI Landscape Feb 2020
Open Source Surveillance
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The PAI Landscape Feb 2020
Disinformation Shapes the Battlespace
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The PAI Landscape Feb 2020
This has Real Consequences

Tamasese

WakefieldMcCarthy
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The PAI Landscape Feb 2020
Championing the Truth Can Change Behaviors and Save Lives



Back on Track



OV-1

1 October 2020 13

COVID
Data

Pipeline

Global Web Facing Data
on Cases, Deaths, and Recoveries

Curated Public
Data Products

Public Consumers

GIS & Web
Services

Public
REST APIs

Optimized 
JHU 

Infrastructure



1 October 2020 14

COVID Data Pipeline - Initial Architecture

“Authoritative” Data 
Sources

Automated Product Generation

Automated Updates

Global 
Sitreps

National 
Reporting

State & 
Local 

Reporting

Crowd Sourced Data

Expanded Data Sourcing

Collection Curation Production

Open Data Sharing

Automated Data Collection –
Manual Error Recovery

~25



Expanding Use

1 October 2020 15



Led to Expanding Demands
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And Massive Growth in Data Requests 
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4.5 Billion requests/day

Stable U.S. 
County Reporting



Simultaneously addressing both source instability globally and operating 
near a zero error rate requires extensive engineering and effort

18

Why this is hard
(Hint: Standards Matter)

• Data reporting is inconsistent and 
constantly changing

• The scale of data is such that it requires 
methods for collection and collation that 
are both nuanced and complex

• Definitions and collection capabilities are 
inconsistent across counties, states, and 
countries 
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7-Day Rolling PCR Epi-Week PCR+Antigen Dsily PCR+Antigen
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Refined Gen 1 Architecture

“Authoritative” Data 
Sources

Automated Product Generation

Automated UpdatesGlobal 
Sitreps

National 
Reporting

State & 
Local 

Reporting

Crowd Sourced Data

Expanded Data Sourcing

Collection Curation Production

Open Data Sharing

Anomaly Detection and Error Correction
Automation for Anomaly Detection & Correction Manual recovery where necessary

Introduction of Anomaly Detection –
But Dependency Remains 

~100

Parallel Testing Pipeline
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The Expanding Partnership

Coronavirus Resource Center JHU CSSE COVID-19 Dashboard 



How to Build 2 Planes in Flight Simultaneously

Gen 1 Architecture + Ops Gen 2 Architecture

Subject Matter
Experts + Ops

Coronavirus Resource CenterCSSE COVID-19 Dashboard



Data Fusion Process
XData Fusion Process

X

Gen 2 Architecture
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“Authoritative” Data 
Sources

Autonomous Collection

Global 
Sitreps

National 
Reporting

State & 
Local 

Reporting

Crowd Sourced Data

Expanded Data Sourcing

Collection

Open Data Sharing

Raw Data Store

Clean Data Store

Data Cleaning 
Process

Data Fusion Process
n

End Product n

Automated Updates

Anomaly Detection
& Recovery

~400
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Today

Every morning, the first website I 
consult is the Johns Hopkins 
University (JHU) COVID-19 
dashboard. It is the go-to 
resource to track the global 
pandemic. Public-health 
authorities use it to guide 
policies, with the dashboard 
featured prominently in 
emergency operation centers 
around the world. Researchers 
depend on it for their analysis 
and modeling. Virtually every 
news organization uses the JHU 
data as the basis for their 
reporting.

- Dr. Leana Wen

https://coronavirus.jhu.edu/map.html
https://time.com/5814139/coronavirus-state-data-tracker/


The Lancet - Infectious Disease

A need for open public data standards and sharing in light 
of COVID-19

L. Gardner, J. Ratcliff, E. Dong, A. Katz

August 10, 2020
https://doi.org/10.1016/S1473-3099(20)30635-6
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What’s Next

“Moving forward, it is imperative that a 
standardized reporting system for 
systematically collecting, visualizing, and sharing 
high-quality data on emerging infectious 
and notifiable diseases in real-time is 
established. The data should be made available at 
a spatial and temporal scale that is 
granular enough to prove useful for 
planning and modelling purposes. Additionally, a 
critical component of the proposed system is the 
democratization of data; all collected 
information (observing necessary privacy standards) 
should be made publicly available 
immediately upon release, in machine-
readable formats, and based on open 
data standards.”
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