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[1paBOBas MHGOPMaLMA

Mcnonb3oBaHwme TexHonorum Intel MoxkeT noTpeboBaTh COOTBETCTBYHOWLErO 060PYA0BAHMA, MPOrPaMMHOI0 0becnevyeHns Nam akTUBaLnm
0b6CNyKMBaHUA. HMKaKasa NpoayKLUmMa Ma KOMMNOHEHTbI HE ABNAKOTCA abCONOTHO 6e30nacHbIMU. Bawm pacxoabl M pe3yibTaTbl MOy T
BapbmpoBaTbca. OnTumMmsauma Intel 4na KOMAMAATOPOB M APYrOM NPOAYKLUMM MOXKET He OCYLLLECTBNATBHCA B TOM XKe Mepe A4 NPOAYKLUMM
APYryxX Npon3BOAUTENEN.

Intel He KOHTPONMPYET coAepKaHMe 1 He MPOBOAUT ayAUT MHGOPMALLMM, MPEeAOCTaBAEHHOM MapTHepaMu. 18 oueHKM 4OCTOBEPHOCTHU
TakoW MHGOPMaLMM BaM CneayeT NPOBepAThb APYrMe NCTOUYHUKM.

© Intel Corporation. Intel, norotun Intel, Xeon, Optane, Movidius, eASIC, Atom, Agilex n gpyrve o6o3HadeHua Intel ABnatoTCA TOBapHbIMM
3HaKaMu Kopnopauumn Intel nnn ee govepHUX KOMNaHWK. Apyrue HaMMeHOBaHWMA 1 OP3HAbI MOTYT ObITb B COOCTBEHHOCTU APYTMX NNLL.
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APXUTEKTYPHAIV BblBOP
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3-e noKkoneHue Intel Xeon® Scalabale
CO34aHbl OJ14 COBpeMeHHbIX CepBl/]COB Ha OCHOBE 683 NAaHHDbIX
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Intel Deep Learning Boost
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INTEL OPTANE" PERSISTENT MEMORY
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PA3BUTUE CPEAbI OBUTAHUA BA3 [JAHHbIX

CMPOC HA BbIYUC/IEHUSA POCT DRAM NMAMATU HAZLO BCE
PACTET 3AMEZTAETCA 5OJIblL
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"MPABUNTO" NOKAJIbHOCTU
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TEXHONOIMMA INTEL OPTANE™ YHUKAJIbHA
[TOCTOAHHAA T1PAMAA 3AINCb [TOBANTHAA HN3KNE
WHpOpPMaLMA coXpaHAeTCA JaHHble AOPECALINA 3AEPXKW
[axe npu notepe MnepesanuncbiBaloTCa Cpasy, Kaskaas fueiika MoxeT ;
MUTaHMUS OUMCTKA HOCUTENS He 6bITh 3APECoBaHa Bblc;ﬁ:ilngq?eC;chﬂb v
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mailto:https://www.intel.com/content/www/us/en/products/memory-storage/optane-dc-persistent-memory.html

OB30P INTEL OPTANE PERSISTENT MEMORY. (PMEM)

Intel Optane PMem 100 series
Ly LY,

2nd Gen Intel® Xeon®
Scalable processors

Available on 25/4S/8S platforms &

|
|

up to
BASELINE 18 128, 256
TD

' &512GB

bandwidth .
capacity

Supports up to 4.5TB total memory per socket

Intel Optane PMem 200 series

3rd Gen Intel® Xeon® : —
Scalable processors ‘

Available on 4S platform

average
. 128, 256
25% 15W - lo6e

P

more bandwidth vs )
100 Series PMem capacity

Supports up to 4.5TB total memory per socket

intel.
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Memory Mode

Unmodified Application

Unmodified OS/VMM

Intel Xeon Scalable Processors

Cores

Memory Controller

DRAM as Cache

DRAM

\
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PERSISTENT
MEMORY

App Direct Mode

PMem Aware Software
PMem Aware OS

Intel Xeon Scalable Processors
Cores

Memory Controller

DRAM Memory

DRAM (intel) OPTANE
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“In order for Baidu BigSQL*
to provide users with high-

o 500/ 200/ performance ad hoc query
0 0 services, large memory is
erformancc% reduction in needed to cache hot data
average
|m%r'<));lremseqnf1 or query latgencyz locally on compute nodes

to avoid DFS I/O slowing
performance down. With
Intel Optane persistent

| | | Baidu’'s BigSQL data processing platform is based on Spark SQL* and has
Baidu BigSQL Delivers e e memory, we managed to
many features and performance enhancements that improve on it. As ensure outstanding cache
Baidu's business expands, the scale of hot data grows rapidly. Memory

erformance, while at the
FaSte r S pa I’k scaling is needed to deliver the same level of performance that users Same P, r1eatl
demand. However, the high cost of Dynamic Random-Access Memory g y

| n te raC'U\/e Q u e r'| eS (DRAM) adds increasing pressure to the total cost of ownership (TCO). To improvihg cluster

lower TCO while ensuring satisfactory performance, Baidu deployed Intel® oSSl and achie\(ing
" Optane™ persistent memory and used it to optimize its ad hoc query service significant TCO benefits.”
Wlth Lowe r TC O — Tuling. Supported by Intel Optane PMem, the cluster offloaded more than
30% of the workload from Tuling3. Additionally, the average query latency
reduced by 20%?.

LI Shiyong, Senior System
Engineer, Baidu

Products and Solutions Industry Organization Size Country Learn more

2nd Gen Intel® Xeon® Scalable processors Internet Software, 10,001+ People’s Republic Case Study
Intel® Optane™ persistent memory IT Services of China

1,2 For more complete information about performance and benchmark results, visit https://www.intel.com/content/www/us/en/customer-spotlight/stories/baidu-bigsqgl-customer-story-html


https://www.intel.com/content/www/us/en/products/processors/xeon/scalable.html
https://www.intel.com/content/www/us/en/architecture-and-technology/optane-dc-persistent-memory.html
https://www.intel.com/content/www/us/en/customer-spotlight/stories/baidu-bigsql-customer-story-html

KB
W Durham

University

“More processing power
will allow for more details.
Secondly, more processing
power means we can do
more simulations with
more variations. Instead of
only being able to do one

" | | Durham University's Institute for Computational Cosmology builds experiment a month, we
D u rh a m U n Ive rS Ity IS universes. The ambitious EAGLE (Evolution and Assembly of GalLaxies and want to be able to do one

. . their Environments) project simulated a 300 million light-year section of "
each week.

S | m u l_atl n g th e space in 2015. Building upon the success of the 2015 EAGLE simulation,

. . Durham University is pushing forward with a significant software and Matthieu Schaller, Research
U n |Ve rse W|th | nte l® hardware upgrade for the next iteration. With rewritten code and a 12,000- Associate, Durham
core on-premise supercomputing solution based on the latest Intel® Xeon® University Institute for
® Scalable processors, the cosmology team will be able to simulate a universe Computational Cosmology
XeO n S Cala b I-e that's 30 times bigger. Durham University is also testing Intel Optane
persistent memory for different aspects in their simulations which gives

p rO CeSSO rS them a chance to create universes that are large enough to compare in detail
with the universe we see.

Products and Solutions Industry Organization Size Country Learn more
2"d Gen Intel® Xeon® Scalable processors Higher Education 1,001-5,000 United Kingdom Article

Intel® Optane™ persistent memory Video

1 For more complete information about performance and benchmark results, visit https://www.intel.co.uk/content/www/uk/en/it-management/cloud-analytic-hub/simulating-the-universe.html



https://www.intel.com/content/www/us/en/products/processors/xeon/scalable.html
https://www.intel.com/content/www/us/en/architecture-and-technology/optane-dc-persistent-memory.html
https://www.intel.co.uk/content/www/uk/en/it-management/cloud-analytic-hub/simulating-the-universe.html
https://www.intel.co.uk/content/www/uk/en/it-management/cloud-analytic-hub/simulating-the-universe.html

Customer Success Story: - KpynHbIK TeNeKoM onepaTtop Asnu

5 intel) ;
@ ORIANE D
Hewlett Packard
Enterprise
global technology Provider was interested in With 2nd Generation Intel®

and business solutions optimizing their data center and workloads Xeon® and Intel Optane persistent
provider delivering fully for more scalable database management memory, saw results that showed
integrated services, including to support Al and big data analytics. NTT overall better TCO when compared
global networks, evaluated a solution that included Intel® to a DRAM only solution.
cybersecurity, managed IT Optane™ persistent memory in App Direct
and applications, cloud and mode testing PostgreSQL, Apache Kafka
datacenter services. and Redis.
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Redis Enterprise Use Case Overview

Cluster
Management
Path

Data Path

Node 1 Node 2 Node N

Proxies
Node Watchdog
Cluster Watchdog

Redis Shards

redislabs ApTANE

PERSISTENT MEMORY

Customer pain points
= Large-capacity DRAM is cost-prohibitive

= Customers respond by splitting databases and adding complexity

= Add more memory with Intel® Optane™ persistent memory in
Memory Mode

= Full dataset can be deployed in a single in-memory database

Value proposition
» Maintain performance SLAs at reduced hardware costs’
= Full dataset can be deployed in a single in-memory database

= Sub-millisecond response with dramatically reduced cost

1Performance results are based on testing or projections as of Jan 15, 2019 and may not reflect all publicly available security updates. For more complete information about performance and benchmark results, visit www.intel.com/benchmarks.

Configuration: See Redis Enterprise Consolidation config slide

intel.
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Redis Enterprise CpasHeHue

Workload—analytics session runtime

DDR4 DRAM only

24 x 64 GB DRAM

million ops/sec
at 1 ms latency

~$2.468 usp

Save more

~$2,468 uso

XeON CPU: 2 x Intel® Xeon® Platinum 8280 processor
MEMORY: 768 GB DDR4 DRAM

DDR4 DRAM + OPTANE

intel

Memory Mode

PERSISTENT MEMORY

AEEE.pEES.pEEE 192 GB DDR4 DRAM

: 111
'Sel':',-r A::\.Jle?“. 1.5 TB Intel® Optane” Same

PERSISTENT MEMORY perSiStent memory

million ops/sec

2
at 1 ms latency Sa me

Up to
~$1 ’073 USD 51 0/0 lc(zssstmemory
Up to

~$1,073 usor 30% >

intel. CPU: 2 x Intel Xeon Platinum 8280L processor
Xe0ON MEMORY: 192 GB DDR4 DRAM + 3 TB Intel

Optane PMem

CywecTtBeHHas JKOHOMUA Ha TOU XKe apxuTeKkType LO/,

1 Performance results are based on testing or projections as of January 15, 2019, and may not reflect all publicly available security updates. For more complete information about performance and benchmark results, visit www.intel.com/benchmarks.

Configuration: See Redis Enterprise Consolidation config slide
2 For typical use-cases (1 million ops/sec)

intel.
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Korpa ctout ucnonbsosatb Intel Optane PMEM 8 ieferin: QFTANS
nna Redis ?

OcHoBHble daKTOpbI: pasMep bl u nponsBoANTENbHOCTDb

s

3TB =

Persistent memory
(RoF, RoR) Scale out

Size (GB)

500 GB =

50 GB

v

100K Throughput (ops/sec) at < 1 ms latency 1™

n RAM (Redis Enterprise)

RoR: Redis o
RoF: Redis on Flash

intel.



Mpegsnaraem NnoAroToBUTb aHANOMMUYHbIN
cansuHr ana PostgreSOQL

3TB

Size (GB)

500 GB

50 GB

HDD

intel.

OPTANE
[MpurogmTCa N 3TO JNA BalMX MPOEKTOB ?
AOOIn.
CEPBEPbDI
PMEM
SSD
SCALE-OUT
DRAM

—

100K

Throughput (ops/sec) at < 1 ms latency

Kakune ¢pakTopbl BaXKHbl A1 Bac ? PasMep 6a3bl , CKOPOCTb paboThl, 3a€PKKHN ?
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