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Applied to Bioinformatics
Big Data Considerations

How much?

Volume

How fast?

Velocity

What kinds?

Variety

Quality?

Veracity



45 TB
per day

source

https://www.broadinstitute.org/data-sciences


99.9% alike
3 Billion *.1 ≈ 300 Million

source

VOLUME

https://www.genome.gov/about-genomics/fact-sheets/Genetics-vs-Genomics


source

VELOCITY

https://www.genome.gov/about-genomics/fact-sheets/Genomic-Data-Science


source

VARIETY

https://en.wikipedia.org/wiki/DNA


source

VARIETY

https://www.researchgate.net/figure/Illustration-of-the-whole-genome-whole-exome-and-targeted-gene-s-sequencing-F-i-rst-t_fig3_338174999


source

REFERENCE VERACITY

https://www.researchgate.net/figure/schematically-illustrates-the-main-steps-of-our-processing-which-include-detecting_fig4_5530253


Research Challenges

Analysis takes too long!

Emergency Scalability!

Out of storage space!*

1

2

3

*and more...



500 
Hours



Analysis 
Phases



source

https://i.ytimg.com/vi/m6htr-h3VtQ/maxresdefault.jpg


Use the Cloud
Google Cloud: GCP
Amazon: AWS
Microsoft Azure



Practical Considerations for Developers

Dev Env Sample Data Readiness



Pattern 1: Cloud-Native Data Lake

Task 1

Config Files 

Result FilesTask 2

Task 3

DATA LAKE
Buckets w/Input Files





Source

https://bioinformatics.csiro.au/variantspark


Results

Speed (30,000 -> 30 minutes)

Predictable Costs
Cloud Data Lake
Reproducibility / Collaboration

1

2

Source

https://bioinformatics.csiro.au/variantspark


source

https://www.broadinstitute.org/news/population-based-study-reveals-strong-genetic-links-multiple-cardiometabolic-diseases-and-0


0 to ??? 
Emergency!



Pattern 2: Serverless Data Analysis Pipeline
INPUT

Task/Tool 1

Intermediate 
Files

Task/Tool 2

Intermediate 
Files

Scattered Task/Tool 
3

OUTPUT





Source

https://covid19-testing.broadinstitute.org/


Results

Scalability (0-> 37 M Tests)!


Zero Down-time 
Predictable Costs
Serverless Pipeline

1
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Source

https://covid19-testing.broadinstitute.org/




source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.news-medical.net%2Flife-sciences%2F-Types-of-RNA-mRNA-rRNA-and-tRNA.aspx&psig=AOvVaw30iZGJzeJ1-9cfKnrySDY3&ust=1607989202422000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCMij4uCQzO0CFQAAAAAdAAAAABAZ


source

https://www.deepmind.com/blog/alphafold-a-solution-to-a-50-year-old-grand-challenge-in-biology


Spatial Multiomics 

 source

https://www.biorxiv.org/content/10.1101/2020.07.14.200600v1.full


Pattern 3: Data Lakes/Data Pipelines and...

Research Lake

Source

https://www.k2view.com/platform/data-mesh-architecture/


Pattern 3: Data Lakes/Data Pipelines and...

Clinical Lake

Source

https://www.k2view.com/platform/data-mesh-architecture/


Pattern 3: Data Lakes/Data Pipelines and...

Pipelines

Source

https://www.k2view.com/platform/data-mesh-architecture/


Pattern 3: Data Lakes/Data Pipelines and...

Data Mesh

Source

https://www.k2view.com/platform/data-mesh-architecture/




Results - Space + Speed

File Storage
Data Lakes
Grouping Lakes into DataMesh

Experiments /  Analytics
Serverless Pipelines
2 weeks from idea to deployment

1

2

Source

https://sloanreview.mit.edu/article/ai-based-innovations-at-mayo-clinic/


Learn on GitHub

Notes, Code and Videos
TeamTeri Repo 
GCP-for-Bioinformatics Repo
AWS-for-Bioinformatics Repo
Learn Quantum Programming Repo
Learn Apache Spark Repo

https://github.com/lynnlangit/TeamTeri
https://github.com/lynnlangit/gcp-for-bioinformatics
https://github.com/lynnlangit/aws-for-bioinformatics
https://github.com/lynnlangit/learning-quantum
https://github.com/lynnlangit/learning-hadoop-and-spark

