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Why does Intel Care about Big Data?

Source: https://amplab.cs.berkeley.edu/2013/02/07/for-big-data-moores-law-means-better-decisions/ 4

Data is Growing Faster than Moore’s Law
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Great Partnerships Yield Great Results



Faster Insights, Better Security, Less Complexity

• Maintain an open horizontal platform for big data

• Continue to enhance Apache Hadoop and related projects

Accelerate Hadoop Adoption

• Optimize performance across compute, storage, & network

• Ensure platform performance, security, management

Enable Cloudera to Run Best on Intel

• Establish usage models and industry standard benchmarks

• Develop reference architectures and industry-wide solutions

Empower the Big Data Ecosystem



Compute Bound
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Business Data

Bonus Riddle: 

How does this lead to 

Consumer Loyalty?

During key life events, more open to 

new habitually consumed products…

• Getting married?

• New home?

• Divorce?

www-nc.nytimes.com/2012/02/19/magazine/shopping-habits.html 8

What do these products have 

in common?
• large quantities of calcium-magnesium and 

zinc

• unscented lotion & soaps

• large bags of cotton balls

• hand sanitizer and washcloths

High Guest Pregnancy 

Prediction ScoreRetail – Customer Loyalty 



Machine Data 

Federal Government
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Machine generated: e.g. Video Analytics

Up to 65mile² image 

1.8GP image via 92 – 5MP imagers

Tracks 65 targets real-time down to 6cms

12-hours flights @ ~20Kft

6PB HDV per day

x30K drones over next 10 years / 110 bases

1/3 Zettabyte per week
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Intel focus on big data analytics from top-to-bottom 

Compute Storage Network

Analytics

Solutions
Demonstrate value of big data analytics with 

lighthouse solutions

Drive mainstream use of advanced 

analytics by reducing cost & complexity

Accelerate innovation in and adoption of 

Apache Hadoop as open data platform 

Catalyze industry growth by supporting 

Software Defined Infrastructure with open, 

standard building blocks

Data



HPC’s Current Frontier
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Manufacturing & Design Financial Markets Biofuels

Weather & ClimateGenomicsMolecular Structures

Large-Scale, Cumulative Computation

Distributed Over Multiple Connected Nodes

Intense Anything (Memory, I/O)…

Intense Floating-Point, Integer

Simulation, Technical

Batch, Highly Parallel

Scientific

Expensive



Big Data – what is different?
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Quickly anticipate demand for 

medication and health services

Predict illness

outbreaks

Have emergency room visits spiked 

suddenly?

More than usual over-the-counter 

medications sold recently?

Major event in the city with large number 

of travelers?

Sudden change in the weather?

Social media updated with  “feeling ill” 

messages
Twitter /Facebook

Transform Data Into Knowledge

(vs. today’s Knowledge into Data)



HPC and Big Data Analytics Stacks
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Hardware Some Similar

OS CentOS RedHat SUSE CentOS RedHat SUSE Similar

Management

Software Remote Console mgmt Remote Power mgmt Cluster Monitoring Provisioning Remote Console mgmt Remote Power mgmt Cluster Monitoring Provisioning Similar

File System
(Examples)

NFS Local FS
(ext3, ext4, XFS)

PanFS GPFS Lustre HDFS MapR AWS S3 Different

SLURM GRID Engine MOAB PBSPro LSF

Resource Mgmt

Job Scheduler
(Examples)

Hadoop 1
MapReduce

Hadoop 2

YARN
AWS 

Elastic Map Reduce
Different

OpenMPI
Intel MPI 

Cluster Studio
MVAPICH2

Intel MPI 

Cluster Studio

Message 

Passing
(Examples)

MQTT Kafka MosquitoData Torrent Different

Intel 
Cluster Studio

PGI

PGICDK
GNU LibSci_ACC IPP

Development

Tools/Libraries
(Examples)

Java Scala Python Different

Machine Learning
Blas

ScaLAPACK

CompLearn

PetSc, Blast
Linear Algebra Math Library

Adv. Analytics 

Libraries
(Examples)

DAAL Mahout MLLib R Similar

HPCC Perfctr IOR PAPI/IPM Nagios

Performance 

Monitoring
(Examples)

Cloudera 

Manager
Horton Manager MapR Manager Different

Aerospace Life Science Animation Crash Simulation
Geo Energy 

Analysis

Applications
(Examples) Search Life Science Genomics Smart Cities Social Graphs Some Similar

HW Platform

Data Platform

Analytics 

Platform

Verticals

Emergence of High Performance Analytics



High Performance Analytics Workflow
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Data Driven Model 
‘B’

Data Driven Model 
‘A’

Data Driven Model 
‘C’

Discover Patterns &

Develop model
Collect Data Extract

Features

Predictive

Analytics

Simulate

Analyze

Extract 

Knowledge

Recommend

Big Data 

Workload

Relationships

& Graphs

Compute On/With 

Dependencies & Relationships



The Big Data Paradigm Change
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Codes Based on Data Driven Models

Well Known HPC Workloads New Big Data Workload

Codes Based on Analytic Models

 Compute Focused

 Minimizes Data Movement

 I/O predominantly For Checkpoints

 Datasets are ~Petabytes

 Data for compute is sampled or generated

 I/O Focused

 Lots of Data Movement

 I/O predominantly for storing & retrieving data

 Datasets are ~100’s of Petabytes

 All data is needed all the time

HPC Today HPC Tomorrow

System Design Points Will Change!
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