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November 4, 1988

To develop new information 
technologies to aid in the 

understanding of fundamental 
molecular and genetic processes that 

control health and disease.

In 1987, Senator Pepper 

introduced H.R. 393, the 

National Biotechnology 

Information Act, to 

establish the NCBI.

Re-introduced in 1988 as 

part of the NIH 

authorization process, it 

was signed into law by 

President Ronald Reagan 

on November 4, 1988 as 

part of the Health 

Omnibus Extension Act 

P.L.100-607. 





Information Resources Branch
Dennis Benson

Information Engineering Branch
Kim Pruitt

Computational Biology Branch
David Landsman

NCBI Director – Jim Ostell

Deputy Director - Dennis Benson

IEB Mission: Accrue, enhance, and deliver biomedical data and 
information to support learning, discovery, research, and medical advances.



IEB Offering Research Policy Public Health Patient Care

ClinicalTrials.gov

Clinical Variation (ClinVar)

Genotype and Phenotype (dbGaP)

Human Genetic Variation (dbSNP)

GenBank

Gene Expression Omnibus (GEO)

Genetic Testing Registry (GTR)

Pathogens

Protein domains

PubChem 

PubMed

PubMed Central

Reference Sequence Standards (RefSeq)

Sequence Analysis Tools (BLAST, more)

Sequence Read Archive

Research

Public Health

Patient Care

Policy

offerings comprise multiple products that serve similar or related customer constituencies
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Shared Services, DevOps, OPs

Submitters
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Performance and Errors Monitoring

Downtime: 
punctuated, short



Usage and Engagement

• Page views, downloads, events, time on page

Basic User Behavior

• Referrer, entry/exit pages, page path, pages/clicks/events per visit

Visit Characteristics

• Count, geography, OS, browser, new vs. returning, visit frequency

User Characteristics

• Net Promoter Score (NPS), surveys, interviews, help desk reports

Customer Feedback



Dashboards
• Use detailed 

analytics to 
understand user 
behavior

• Facilitate 
monitoring

• Reveal patterns
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Using metrics to improve 
PubMed



PubMed
An essential, free citation resource 
that connects researchers, clinicians, 
healthcare providers, and the public 
to biomedical literature and data.  

30.5M
Records

53.4M
Interactive 
Monthly Users

67.1TB
Monthly Bytes 
Delivered

Essential service “the interruption of 
which would endanger. . .the whole or 
part of the population.”

First offering to be completely rebuilt in cloud 
environment – a modern model to ensure reliability.



Legacy PubMed User Survey: NPS

0-6 7-8 9-10

On a scale from 0-10, how likely are you to 
recommend this site to a colleague?

NPS

%Promoters 
(9-10)

=
%Detractors

(0-6)-



Legacy PubMed User Survey: NPS
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Multiple metrics matter

Take-home: Desktop and mobile users exhibit different behaviors
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Goal: Improve the mobile PubMed experience!

Legacy: New:
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GEO
Measuring repository value through dataset usage metrics



Gene Expression 
Omnibus
The largest collection of richly-annotated, open-
access gene expression and epigenomics 
datasets from all branches of life.

• Submission rates doubled over last 5 years.
• Working to deliver more processed data for users 

(e.g., gene expression counts and genome 
visualization tracks).

• >68,000 depositor citations
• >10,000 third-party usage citations

3.5M
Records

160,000
Interactive 
Monthly Users

1.5 TB
Monthly 
Bytes Delivered

heatmaps expression profiles genome tracks

Data analysis and visualization tools





GEO third-
party usage 
citations

• Dataset usage: lagging 
indicator of value

• Inform curation activities 
(invest more effort in 
most used studies)

• Inform development of 
tools or search strategies

• Measurement not yet 
automated

• Metric for which further 
efforts are planned



dbGaP
Metrics at multiple points in the data life-cycle



Genotype and 
Phenotype >1,400

Records

93,000
Interactive 
Monthly Users

182TB
Monthly Bytes 
Delivered

A controlled access public 
archive to store and disseminate 
human genotype and 
associated phenotype data.

• Phenotype
• Molecular Data
• Documents
• Images
• Association Results

DAR Requests Studies Released
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Total backlog size (y-axis 1) New submission count (y-axis 2)

Process metrics: informing 
progress against goals
• Reduce backlog
• Faster data releases
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Automation #1 Automation #2
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dbGaP dataset usage: access requests & downloads
Study age: Old New

OncoArray: 
Prostate 
Cancer

Genotype-Tissue 
Expression (GTEx)

The Cancer 
Genome Atlas 
(TCGA)
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• Metrics 101
• Metrics-Based Resource Management
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• GEO
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