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DAS Goal: “Enable Data-Intensive Science at Scale”

* Internal Goals
— Provide world-class, production quality software services
for all major Data capabilities:
* Analytics, Management, Workflows, Transfer, Access, Visualization
— Pioneer evaluation, research and deployment of Big Data
technologies
* Focusing on productivity and performance
— Engage with stakeholders to enable scientific discovery in
a data-driven world
* Users
* Computing Sciences Staff
* Vendors
e Researchers
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DOE Facilities are Facing a Data Deluge
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NERSC - 2016
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The Cori System

e Cori will transition HPC and Data-
intensive workloads to energy efficient
architectures

System named after Gerty Cori,
Biochemist and first American
woman to receive the Nobel
prize in science.
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Data-friendly features on Cori

Data Intensive Workload Need Cori Solution

Fast 1/0 (local disk) NVRAM ‘burst buffer’
Lustre filesystem

Large memory nodes 128 GB/node on Haswell
High memory 775 GB/ login node

Massive serial jobs NERSC serial queue prototype on Edison;
MAMU
Complex workflows 14 external login nodes

Spark/JupyterHub/workflow software

Communicate with databases from compute Improved RSIP handles most cases; actively

nodes exploring SDN

Stream Data from observational facilities Software Defined Networking

Easy to customize environment User-defined images w/ Shifter

Policy Flexibility Real-time; High throughput; Serial queues
Reservations
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Big Data Landscape 2
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Big Data Software Portfolio

Capabilities Technology Areas Tools, Libraries

Data Transfer + Access

Data Processing

Data Management

Data Analytics

Data Visualization
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Globus, Grid Stack,
Authentication

Portals, Gateways, RESTful APls

Workflows

Formats, Models

Databases

Statistics, Machine Learning

Imaging

SciVis
InfoVis

-12 -

Globus Online, Grid FTP

Drupal/PHP, Django/Python,
NEWT

Swift, Fireworks

HDF5, NetCDF, ROOT

MongoDB, SciDB, PostgreSQL,
MySQL

python, R, ROOT, Spark
iPython/Jupyter

OMERO, Fiji, MATLAB

Vislt, Paraview
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Engaging NERSC Users

* Broad user support: 0(100)-0(1000)

— Documentation:
* http://www.nersc.gov/users/data-analytics/

— Startup/troubleshooting questions:
* Trouble ticket system (consult@nersc.gov)

e Strategic Projects: 0(10)
— 1-1 in-depth support

* Architecting and implementing Data Analytics, Management, Access,
Workflow and Visualization solutions

* E-mail: Prabhat, prabhat@Ibl.gov
— Data Science Engagement Team

* JGI, Light Sources, PDSF
* E-mail: Kjiersten Fagnan, kmfagnan@Ibl.gov
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We need your input!

* NERSC is leading the discussion on Data
— Cori platform is stable

— Software
* Productivity
— Easy-to-use solutions across all major capability areas
e Performance (HPC and HTC)

— Processing 1TB datasets on 1,000 cores should be possible
now

— 2016 goal: enable processing of 10TB datasets on 10,000
cores

— We need your leading science use cases

* World-class team is looking forward to working with you
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Questions? Comments?

Contact: prabhat@Ibl.gov
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Analytics Software Strategy

Science Applications

Analytics Capabilities

Tools + Libraries

Runtime
Framework

Resource

Management

Hardware
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Astronomy

Cosmology

Climate

Systems

Biology

Neuroscience

Biolmaging

Mass-spec
Imaging

Personalized
Toxicology

Materials

Particle
Physics

Classification

=

D

=

3

Regression

Clustering

Dimensionality
Reduction

Inference

Model Estimation

Design of
Experiments

Semantic Analysis

Feature Learning

Anomaly Detection
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