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Memory Technologies Latency
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Memory Technology Score Card
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New Memory Technologies will Drive a Rethink of
Hierarchal Storage Management
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A new leading edge storage mechanism is
required for Exascale

» Design with system focus that
enables end-user applications

Exascale Target
Architecture

 Scalable hardware
Compute — Simple, Hierarchal

Cluster

Custer — New storage hierarchy with NVRAM
Canput - Scalable Software

Cluster

— Factor and solve
— Hierarchal with function shipping

» Scalable Apps

— Asynchronous coms and IO
— In-situ, in-transit and post

(intel) processing/visualization




Provisioning

HPC Software that Exascales up and also scales
down for transparent user experience

New hierarchal resilient
distributed application
Fortran TV, ADDT Re\,o\u’{\oﬂa“i object storage model
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New approach to storage hierarchy: applications driven
object oriented data storage

ObjecuCiass UQ, Applications define objects

Storage of objects is abstracted

App Inherited
UQ Objects + App

context Includes remote method invocation

App defined OO

SEE Win UGiop for user computations near the data

Access transformed from shell+Ils =»
Python
Lustre Object Store

LNet Comms Metadata is accreted during object
creation and 10

Enables distributed data intensive
computing model

_—= Enables Lustre ecosystem
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Enables analytics




The “Data Challenge”

“Every two days, we create as much information as we did from the
dawn of civilization up until 2003.”

— Eric Schmidt, former Google CEO
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... and this is only the beginning
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Big Data Graphs are Everywhere

158 products
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. and graphical analysis is getting more and more sophisticated.




Grand Challenge: Knowledge
Extraction

D S y—— Big Data plays a big role in the Cloud

More users, more devices, more data, more storage, more traffic...
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Growing faster than Moore’s Law

Storage and Traffic growing exponentially ... and what's vacuumed up is processed
using Analytics, Machine Learning, and

Data Mining methods.




Optimized Storage

ENABLES...

DATA INFORMATION INSIGHT
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“Insight” — the Ultimate Goal

intel.
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Intel portfolio delivers balanced performance
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Software and workloads used in performance tests may have been optimized for performance only on Intel microprocese6rs. Perform3gce tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software,
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Leveraging DAOS into Big Data: Arbitrarily Connected Graph
Data Analytics

— Many large-scale machine learning problems involve graph structures,

and Hadoop is ideal for constructing graphs for Exascale
computations: COTS Exascale

D
— Graph relationships built from unstructured data Map Reduce C Iscgupﬁati()rr?p
— Objects/relationships stored to DAOS via self-describing data API (Hadoop) : h

(HDF5) and then loaded by Exascale

— GraphLab’s asynchronous execution model is ideal for a wide range Ha_doo D API

of machine learning computations
— Each node processes a portion of graph
— Objects loaded from HDF5/DAOS during execution as needed

— After computation, DAOS may be used by various cloud services to
query selected object values

— Intel Lab’s prototyping effort:

— Port Hadoop and GraphLab to the new DAQS interface Unstructured Data Graph Data
— Evaluate functionality on COTS systems ustre Flle SyStem
— Evaluate ingress and execution performance on Exascale
prototype using large-scale machine learning benchmarks
DAOS will serve as the bridge between multiple big

data paradigms and also HPC
N




FastForward funded Big Data — HPC Bridge
Architecture

Big Data — HPC Bridge m

ACG Ingress on a Hadoop Cluster

Node Node Node Node Node

ACG Ingress Processing Computation Kernel

HDF5 Adaptation Layer HDF5 Adaptation Layer

HDF5 HDF5

S

Graph (Partitions) and Network Information Represented in HDF5/DAOS
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The next generation storage paradigm L~
spans HPC and BigData /Legacy /HPC  /BigData

onventional namespace AT
— Works at human scale

— Administration, security, accounting a|b|c|a[b|c|alb|c|al
— Supports legacy data and applications

e DAOS Containers Simulation data

— Work at exascale

— Separate scalable object namespace
e Application data + metadata
e High-level I/O models determine schema
e Object reference invariance

— Transactional

e Storage pools
— Administer by usage
e Small / random, Large / streaming
e Low capacity / fast, High capacity / slow
— Migration

/MapReduoe data\
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SUMMARY

New memory technologies and Exsascale drive a

different HPC storage paradigm
Big Data and HPC have similar requirements

Lets go fully object oriented. The time is now!
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