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Engineer production-grade big data platforms for life sciences. This module blends HPC
scheduling, distributed compute frameworks, and cloud-native storage/processing so you can
handle terabyte-scale omics, imaging, and EHR data. You will build secure, cost-aware pipelines
using Spark/Dask/Ray on top of Parquet/Delta/Iceberg with reproducible IaC and monitoring.
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S e s s i o n  I n d e x

Session 1 — Storage, Formats & Data Lakes Session 2 — Distributed Compute: Spark/Dask/Ray

Session 3 — HPC Schedulers & Hybrid Architectures Session 4 — Mini Capstone: Cloud-Scale

Pipeline
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Storage, Formats & Data Lakes

Object storage & POSIX/HDFS basics

S 3 / G S / A z u r e  B l o b  H D F S / L u s t r e / I B  t h r o u g h p u t  v s

I O P S

Columnar formats & table layers

P a r q u e t / O R C  D e l t a  L a k e / I c e b e r g / H u d i  p a r t i t i o n i n g / z -

o r d e r

Governance & cost controls

l i f e c y c l e  p o l i c i e s  c a t a l o g s / G l u e / H i v e
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c o m p r e s s i o n / c o m p a c t i o n
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Distributed Compute: Spark/Dask/Ray

Cluster setup & execution models

Y A R N / K u b e r n e t e s  a u t o s c a l i n g  s h u f f l e / I O  t u n i n g

Spark/Dask dataframes & ML

S p a r k  S Q L / M L l i b  D a s k - M L  A r r o w  i n t e r c h a n g e

Ray for scalable Python & AI

R a y  D a t a / T r a i n / T u n e  d i s t r i b u t e d  i n f e r e n c e  G P U

s c h e d u l i n g
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HPC Schedulers & Hybrid Architectures

Schedulers & job orchestration

S L U R M / P B S  S i n g u l a r i t y / A p p t a i n e r  a r r a y

j o b s / c h e c k p o i n t i n g

Hybrid (HPC↔Cloud) patterns

b u r s t i n g  t o  c l o u d  V P N / V P C  p e e r i n g  d a t a  l o c a l i t y

Security & compliance basics*

I A M / K M S / s e c r e t s  n e t w o r k  s e g m e n t a t i o n

a u d i t / m o n i t o r i n g

*Educational guidance only; not legal compliance advice.
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Mini Capstone: Cloud-Scale Pipeline

Implement an end-to-end omics/EHR big data pipeline

T h e o r y  +  P r a c t i c a l

CI/CD & IaC for data platforms

T e r r a f o r m / C l o u d F o r m a t i o n  G i t H u b  A c t i o n s

o b s e r v a b i l i t y  ( l o g s / m e t r i c s )

Deliverables: repo, infra plan & cost report

c o d e / n o t e b o o k s  I a C  t e m p l a t e s  F i n O p s  s u m m a r y
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