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Two-tier SAP SD*
Server-side Java
Server Virtualization
* rate_base2006

SPECint*_rate_base200 KeEE WG
Intel® Distribution for

SPECfp

1Geomean based on Normalized Generational Performance (estimated based on Intel internal testing of OLTP Brokerage, SAP SD 2-Tier, HammerDB, Server-side Java, SPEC*int_rate_base2006,
SPEC*fp_rate_base2006, Server Virtualization, STREAM* triad, LAMMPS, DPDK L3 Packet Forwarding, Black-Scholes, Intel Distribution for LINPACK.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific
computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in
fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more information go to Intel does not control
or audit the design or implementation of third party benchmark data or Web sites referenced in this document. Intel encourages all of its customers to visit the referenced Web sites or others where similar
performance benchmark data are reported and confirm whether the referenced benchmark data are accurate and reflect performance of systems available for purchase. Configuration: see page 9, 10
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Intel® OPA - A leading platform for HPC and Al

N Performance: It's still king!
= |n most cases, Intel OPA has equal to or better HPC performance (latency,

bandwidth, and applications)

'0 9’ Cost: Price-Performance is a key criterion

= Leadership price/performance at any scale — from entry to large supercomputers
» Frees up budget to build a better cluster - more FLOPS and storage

- Scalability / Resiliency: No endpoint in sight for cluster sizes

%{ = Maintains low end-to-end low latency at scale
» High traffic throughput; latency efficient error detection & correction, QoS features

Power: Lower power, higher density yields cost savings
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Intel® Omni-Path Architecture

Evolutionary Approach, Revolutionary Features, End-to-End Solution

HFI Adapters Edge Switches Director Switches Silicon Software Cables
Single port 1U Form Factor QSFP-based OEM custom designs Open Source Third Party Vendors
x8 and x16 24 and 48 port 192 and 768 port HFI and Switch ASICs Host Software and Passive Copper

Fabric Manager

Active Optical

x16 )
Adapter - —_—
HFI silicon F
(100 Gb/s) %/ 768-port Up to 2 ports _
48-port Director Switch (50 GB/s B 3 ;
- 20U chassis) v—f
x8 Adapter Edge Switch ( fotal b/
(58 Gb/s) o E x
W Switch silicon
up to 48 ports
= u_pn 24-;_)ort 192-port (1200 GB/s
| = .Processor Edge Switch ® Director Switch total b/w
e ™ bacemar w/integrated (7U chassis)
HFI

1 Source: Intel internal information. Desirgn win count based on OEM and HPC storage vendors who are planning to offer either Intel-branded or custom switch products, along with the total number of OEM platforms that are currently planned
to support custom and/or standard Intel® OPA adapters. Design win count as of November 1, 2015 and subject to change without notice based on vendor product plans. *Other names and brands may be claimed as property of others.




Intel® Omni-Path Expanding Its Capabilities

Maximizing Support for

Heterogeneous Clusters
GPU Direct v3 support now supported

[ GPUmemory | GPUmemory
GPU GPU
$  Pcibus ()
Intel Xeon Intel Xeon Intel Xeon
Processor-F Processor-F Processor-F
(Skylake-F) (Skylake-F) (Skylake-F)

HFI

HFI

Multi-Modal Data Acceleration

with Accelerated RDMA

Automatically chooses the most efficient
data transfer path

Designed for Performance at
Extreme Scale

Applications

MPI

HPC app traffic

VERBS

Storage traffic

Intel* MP|

MVAPICH2
1BM Spectrum &
Platfarm MP|

(Large data packets, (Small / Med data packets,

bandwidth sensitive)

Prov ver
Accelerated RDMA

Intel®* Omni-Path Wire Transport

Intel® ni-Path
Enhanced Switching Fabric

Full Interoperability with

Next Generation Storm Lake
CPU-fabric integration with Knights Hill CPU

Next genei
Storm Lake
inted) Intel® Omni-Path
Q:—EN 100 Series HFI
insice
e EEEEE
Intel® OPA

100 Series switch
Intel®* Omni-Path

B|e=a

100 Series HFI
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Intel® Technology Innovations
Fill the Memory and Storage Gaps

Match data to the right media for every enterprise need

\ | viard Disk Driye

Intel® 3D NAND e | Intel® Optane™

Technology \ Technology

Low Cost ‘ N\ S, . High Performance
High Density 2 Low Latency

< LOWER HIGHER — LESS MORE>
Cost Delay




World's Most Responsive Data Center SSD-

Delivering an industry leading combination of low latency, high endurance, QoS and high
throughput, the Intel® Optane™ SSD is the first solution to combine the attributes of memory
and storage. This innovative solution is optimized to break through storage bottlenecks by
providing a new data tier. It accelerates applications for fast caching and storage, increasing
scale per server and reducing transaction cost. Data centers based on the latest Intel® Xeon®
processors can now also deploy bigger and more affordable datasets to gain new insights
from larger memory pools.

) INTEL" OPTANE™ S

1. Responsiveness defined as average read latency measured at queue depth 1 during 4k random write workload. Measured using FIO 2.15. Common configuration - Intel 2U PCSD Server (“Wildcat Pass”), OS CentOS 7.2,
kernel 3.10.0-327.el7.x86_64, CPU 2 x Intel® Xeon® E5-2699 v4 @ 2.20GHz (22 cores), RAM 396GB DDR @ 2133MHz. Intel drives evaluated - Intel® Optane™ SSD DC P4800X 375GB, Intel® SSD DC P3700 1600GB, Intel®
SSD DC P4600 1600GB. Samsung drives evaluated — Samsung® SSD PM1725a, Samsung® SSD PM1725, Samsung® PM963, Samsung® PM953. Micron drive evaluated — Micron® 9100 PCle® NVMe™ SSD. Toshiba drives
evaluated — Toshiba® ZD6300. Test - QD1 Random Read 4K latency, QD1 Random RW 4K 70% Read latency, QD1 Random Write 4K latency using fio-2.15.




Predictably Fast Service

Read QoS in Mixed Workload

Intel® SSD DC P3700 Read Latency - Intel® Optane™ SSD DC P4800X Read Latency

3,000

"t 909 Qos

(intel) OPTANE

2,500

| up to 60X better at 99% QoS

2,000 |

1,500

+| Ideal for critical applications
with aggressive latency
requirements

Read Response Time (us)

1,000

500

0 ”7- - S 99% QoS
0 500 1,000 1,500 2,000 2,500 3,000

Time (ms)

1. Common Configuration - Intel 2U PCSD Server (“Wildcat Pass”), OS CentOS 7.2, kernel 3.10.0-327.el7.x86_64, CPU 2 x Intel® Xeon® E5-2699 v4 @ 2.20GHz (22 cores), RAM 396GB DDR @ 2133MHz. Optane
Configuration — Intel® Optane™ SSD DC P4800X 375GB. NAND Configuration — Intel® SSD DC P3700 1600GB. QoS - measures 99% QoS under 4K 70-30 workload at QD1 using fio-2.15.




Intel® Optane™ SSD Use Cases
IIIIEB:I

=| Fast Storage and Cache

Extend Memory
Intel® Memory Drive Technology

el DRAM

|
Intel® DDR i
: 1111
T PCle* Intel®
> Optane“‘ SSD
=—Add |
g} rivivi

Intel® 3D NAND SSDs

*Other names and brands names may be claimed as the property of others

an { — ‘memory

i DRAM ’
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Intel® 3D NAND SSDs



Segmented GEMM benchmark on OPTANE

DRAM + Intel® Optane™ SSD + Intel®

AllDRAM Memory Drive Technology

faster matrix multiplication

Original DGEMM
I 2322GFLOPS . ] with optimized data locality

application

application ‘" 7T 0.9x the optimized application

! : with no changes’ in the
; ! 2,605 GFLOPS ; application
Optimized 2,786 GFLOPS ____i near DRAM performance of
|

1. Optane + IMDT configuration — 2 x Intel® Xeon® CPU E5-2699 v4 @ 2.20Ghz, Intel® Server Board S2600WT, 128GB DDR4 + 4* Intel® SSD Optane® (SSDPED1K375GA), CentOS 7.3.1611. All DRAM configuration
-2 xIntel® Xeon® CPU E5-2699 v4 @ 2.20Ghz, Intel® Server Board S2600WT, 768GB DDR4 CentOS 7.3.1611. Test - GEMM(MKL), segment size 18689, factor 22, threads 42, dataset consumed ~650GB.

intel‘ . 18




Intel® Optane™ Technology
PCle*/NVMe* Delivered in Many Form Factors

M.2 Add-in Card

) INTEL’ OPTANE

*Other names and brands may be claimed as the property of others.




Roadmap to 1PBin 1U in 2018

— STORAGE CAPACITY

1PBIN1U
INTEL" 30 NAND $S0D, 3278 RULERIN 2018

Opening up new use cases in
0. 1PB |N 42U

warm storage with disruptive
le TB HDDs total cost of ownership
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