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Safe Harbor Statement 08

~

Kl'his presentation may contain forward-looking statements that are
based on our current expectations. Forward looking statements
may include statements about our financial guidance and expected
operating results, our opportunities and future potential, our product
development and new product introduction plans, our ability to
expand and penetrate our addressable markets and other
statements that are not historical facts. These statements are only
predictions and actual results may materially vary from those
projected. Please refer to Cray's documents filed with the SEC from
time to time concerning factors that could affect the Company and
\these forward-looking statements. )
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Cray XC40™ Supercomputer

Adaptive
Supercomputing

Flexible Processor
Options & Upgrades

Hybrid Systems

Adaptive Network
Routing

Advanced Adaptive
Programming Tools

Scalable
Performance

Enhanced Aries
Interconnect

Global Network
Bandwidth

HPC Development
Tools

Cray Linux

Comprehensive
HPC Integration

HW & Networking

SW Environment &
Partner Ecosystem

Storage

Reliability &
Resiliency
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SPECIFICATIONS o I
Module power: 2014 Watts ,
PDC max. power: 900 Watt

Air flow req.: 275 cfm

Size: 2.125inx12.95in x 33.5in
Weight: <40 Ibm




Aries Aries
Slot 4 Slot 3
Aries Aries
Slot 5 Slot 2
Aries Aries
Slot 6 Slot 1
Aries Aries
Slot 7 Slot 0
Aries Aries "
Slot 8 Slot 15
o Chassis with 16 compute blades
Aries . o 128 Sockets
Slot 9 Nt Slot 14 o Inter-Aries communication over
backplane
Aries Aries o Per-Packet adaptive Routing
Slot 10 Slot 13 PR . S
Aries Aries

Slot 11 Slot 12
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andia miniApp, models performance of CTH

unning on 2256 node CSCS system (% global bandwidth)
our concurrent 512 node parallel jobs, different layouts
untime in seconds for 100 cycles
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This work has continued on the larger 28-cabinet CSCS system
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Air Out

@ Single air inlet and exhaust

® Inlet water 5-25C, condition ® Preconditioning option relaxes
dependent Uy M/%"” inlet air requirements

® Inlet air 10-32C, if >25C e’@ro ® CQutlet air conditioned (room
preconditioning used “ neutral)

JLUG on 10/17, 2014 Page 11
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Cray Computing Solutions
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Cray CS400

Cluster Supercomputers

Capacity Computing Focus
Price/Performance/Watt
Flexible system configurations
Industry Standards Technologies
Manageability and Reliability
Modular Scalability

Cray X40
Supercomputers

Capability Computing Focus
Application Scalability
HPC Optimized HW, SW & IP
Price/Performance
Roadmap Upgradability
Reliability/Availability/Serviceability

Scaling Across the Performance Spectrum
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Processors Accelerator Interconnect Storage Cooling
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Storage
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Direct Warm Water Cooling .
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Cray Programming Environment Distribution
Focus on Performance and Productivity

Programming
Languages

( \
Fortran

\ v

( N\

C
\ v
( \
C++

\ v

( \
Python

\ v

Programming

models

Distributed
Memory
(Cray MPT)
* MPI

+ SHMEM

Shared Memory

* OpenMP 3.0
» OpenACC

PGAS & Global
View

* UPC (CCE)

» CAF (CCE)

* Chapel

Cray developed
Licensed ISV SW
3rd party packaging

Cray added value to 3™ party

Compilers

Cray Compiling
Environment
(CCE)

Environment setup

Debuggers

TOTALWVIEW

EMNOLOAIES

re

Debugging Support
Tools

«Abnormal
Termination
Processing

STAT

Performance Analysis

*CrayPat

» Cray
Apprentice?

Scoping Analysis

Reveal

Optlml;ed S_C|ent|f|c I/O Libraries \\
Libraries

LAPACK
ScalLAPACK
BLAS (libgoto)

Iterative
Refinement
Toolkit

Cray Adaptive
FFTs (CRAFFT)

FFTW

Cray PETSc
(with CASK)

Cray Trilinos
(with CASK)
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Benefits:
® Focus on HPC, not just single node, but high scale parallel job

® Reliable PE for HPC users

® Make use of advanced HPC technology, Xeon Phi, GPU, Hybrid programming

® New users who need improved performance and standard compliance, can leverage Cray’s
Programming Environment experience and domain knowledge with scientific libraries and
compilers optimized for parallel programming with MPI 3.0, OpenMP 3.1 and OpenACC 2.0.

Cray Compiler Environment (CCE)
+«» Complete vectorization capabilities for hybrid applications and OpenACC directives.

+» Gives users flexibility and compatibility of the programming environment that they
are most familiar with to be used for their specific application performance
requirements

C, C++ Compiler
Fortran Compiler

Cray LibSci, Scientific & Math Libraries

> Compatible and tested with the cluster software stack including middleware software,
management and HPC programming tools.

+» Offers a library of highly tuned linear algebra solvers that enhances user CPU and
GPU application performance based on problem size, improving productivity for
Fortran, C, and C++ programmers.

Libsci
Libsci-acc




Example: Cray porting tool ‘Reveal’

NPB/MG benchmark test

Time in Seconds 1 Thread 2 Threads 4 Threads

Using Reveal for high level 2.16 1.13
The loops, no assistance (full
way to automation)
use

Reveal

Using Reveal with Scope all 2.10 1.08

® The original version was running 64 MPI tasks on 16 nodes.
® The node had 16 cores/node.
®The OpenMP version ran with OMP_NUM_THREADS =1, 2, 4.

JLUG on 10/17, 2014
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Managing Time-Value of Data S S
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