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VS. DRAM AT 2.6TB DATA SCALE 

more 
performance

S P A R K  S Q L D S

VS. COMPARABLE SERVER SYSTEM WITH
DRAM & NAND NVME DRIVES

More read 
transactions

More users
Per system

A P A C H E  C A S S A N D R A  

V A L U E  O F  P E R S I S T E N C E

minutes
to
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A V A I L A B I L I T Y

S T O R A G E

M E M O R Y

P E R S I S T E N T
M E M O R Y

Improving
memory capacity

DRAM
HOT TIER

HDD / TAPE
COLD TIER

SSD
WARM TIER

Delivering 
efficient storage Intel® 3D Nand SSD

Improving
SSD performance

www.intel.com/benchmarks

http://www.intel.com/benchmarks


Big and Affordable Memory

High Performance Storage 

Direct Load/Store Access

up to 512GB Modules

High Reliability

Hardware Encryption

DDR4 Pin Compatible

Native Persistence



PERSISTENT  PERFORMANCE
& MAXIMUM CAPACITY

APPLICATION

VOLATILE MEMORY POOL

O P T A N E  P E R S I S T E N T  M E M O R Y

D R A M  A S  C A C H E

AFFORDABLE MEMORY CAPACITY
FOR MANY APPLICATIONS

APPLICATION

OPTANE PERSISTENT 
MEMORY

DRAM
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U L T I M A T E  F L E X I B I L I T Y

sockets SKUs Ghz watts price points

early ship
program

xeon ramp
to 1m units

of xeon
volume

units shipping
per quarter

L E A D E R S H I P P E R F O R M A N C E

Per Core L3 Packet Fwd High perf. Linpack database memory caching
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In 2017 AI drove
“ I n f e r e n c e  i s  o n e  t h i n g  w e  

d o ,  b u t  w e  d o  l o t s  m o r e .  
T h a t ’ s  w h y  f l e x i b i l i t y  i s  

r e a l l y  e s s e n t i a l . ”

Kim Hazelwood
Head of AI Infrastructure Foundation
Facebook

“ M a c h i n e  l e a r n i n g  i s  a  b i g  p a r t  o f  
o u r  h e r i t a g e .  I t  w o r k s  o n  G P U s  
t o d a y ,  b u t  i t  a l s o  w o r k s  o n  
i n s t a n c e s p o w e r e d  b y  h i g h l y  
c u s t o m i z e d  I n t e l  X e o n  
p r o c e s s o r s ” Bratin Saha

VP & GM, Machine Learning Platforms
Amazon AI  - Amazon

INT EL®  X EON®  P ROC ESSO R AI WINS
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Первый в мире гиперконвергентный суперкомпьютер 

со 100% охлаждением на «горячей воде» (ОИЯИ)
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Решение «РСК Торнадо» в ОИЯИ

• Узлы «РСК Торнадо» на Intel® Xeon Phi™:
– Производительность – 72,576 ТФЛОПС

– Процессоры Intel® Xeon Phi™ 7190 (72 ядра)

– Серверные платы Intel® Server Board S7200AP

– Твердотельный накопитель Intel® SSD DC S3520 (SATA, M.2)

– Память на узле – 96 ГБ DDR4 2400 ГГц

– Адаптер Intel® Omni-Path 100 Гбит/с

– 48-портовый коммутатор Intel® Omni-Path Edge Switch 100 

Series со 100% жидкостным охлаждением

• Один из самых современных в России научных 

вычислительных центров

• Уникальная гетерогенная и гиперконвергентная система

• 9-е место в мировом рейтинге IO500

• Многоцелевой вычислительный комплекс с прямым 

жидкостным охлаждением всех компонент решения

• Самая энергоэффективная система в РФ (PUE = 1,027)

• Первое внедрение в России технологии Intel® Omni-Path

со 100% жидкостным охлаждением

• Суммарная пиковая производительность – 210,816 ТФЛОПС

• Узлы «РСК Торнадо» на Intel® Xeon® Scalable:
– Производительность – 138,24 ТФЛОПС

– Процессоры Intel® Xeon® Gold 6154 (18 ядер)

– Серверные платы Intel® Server Board S2600BP 

– Твердотельные накопители Intel® SSD DC S3520 (SATA, M.2),

2 x Intel ® SSD DC P4511 (NVMe, M.2) емкостью 1 Тбайт

– Память на узле – 192 ГБ DDR4 2666 ГГц

– Адаптер Intel® Omni-Path 100 Гбит/с

– 48-портовые коммутаторы Intel® Omni-Path Edge Switch 100 

Series со 100% жидкостным охлаждением

Программный стек «РСК БазИС» для мониторинга и управления

Состав суперкомпьютера



Support For

With Intel® OPTANE™ DC PERSISTENT MEMORY

Leadership Performance

Higher Frequencies

Optimized Cache Hierarchy Security Mitigations

Optimized Frameworks & Libraries

NEXT INTEL®  XEON®  SCALABLE PROCESSOR
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VECTOR 
NEURAL NETWORK 
INSTRUCTION

For inference Acceleration

framework & library support

MKL-DNN

Intel® Xeon® Scalable Processor





NEW CLASS OF INTEL®  XEON® SCALABLE PROCESSORS

DDR4
12 channels

CASCADE LAKE ADVANCED PERFORMANCE
2-SOCKET SERVER

C A S C A D E  L A K E  
M C P

4 8  C O R E S

C A S C A D E  L A K E  
M C P

4 8  C O R E S

DDR4
12 channels

L I N P A C K S T R E A M  T R I A D

vs AMD EPYC 7601

Up
to

Up
to

D L  I N F E R E N C E

I M A G E S
P E R
S E C O N D

vs Intel® Xeon® Platinum 
Processor at launch

Up
to

ARCHITECTED FOR 
DEMANDING HPC, AI 
& IAAS WORKLOADS

MORE MEMORY 
CHANNELS THAN 
ANY OTHER CPU

HIGH
SPEED 
INTERCONNECT
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S H I P P I N G  Q 4 ’ 1 8

INTEL OPTANE PERSISTENT 
MEMORY

INTEL DLBOOST: VNNI

SECURITY MITIGATIONS

2019

1 4 N M

NEXT GEN INTEL DLBOOST: 
BFLOAT16

2020

1 0 N M

1 4 N M / 1 0 N M  P L A T F O R M
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CUSTOMER-OPTIMIZED PLATFORMS
INTEL® XEON® E5-2600 Processor

DUAL SOCKET CONFIGURATIONS

INTEL® XEON® E5-1600 Processor

INTEL® XEON® E3 Processors

EXPERT

MAINSTREAM

ENTRY

INTEL® XEON® SCALABLE PROCESSORS

INTEL® XEON® E PROCESSORS

PRIOR ALIGNMENT

PRIOR ALIGNMENT

PRIOR ALIGNMENT

INTEL® XEON® W PROCESSORS



INTEL CONFIDENTIAL - NDA REQUIREDCLIENT COMPUTING GROUP

Up to Six Channels
DDR4 2666 with ECC

USB* 3.0 (Up to 10 ports)

SATA Gen 3 (Up to 14 ports)

Integrated Intel® Ethernet
1 x 1 Gbase-T

PCI Express* 3.0 (Up to 20 lanes)

DMI

Up to 48 Lanes
PCI Express* 3.0

Intel® Manageability Engine 11.10

Intel® vPro™ Technology

Intel® Rapid Storage Technology 
enterprise (Intel® RSTe) 5.0

INTEL® XEON® SCALABLE PROCESSORS

46

Processor Manufacturing Process
Intel’s 14nm process technology featuring Intel® Mesh 
Architecture

Maximum Core Count Supported Up to 28

Maximum Base Frequency Supported Up to 3.6 GHz

Maximum Intel® Turbo Boost
Technology 2.0 Frequency Supported

Up to 4.2 GHz

Processor Cache Memory Support
Up to 38.5 MB of L3 Cache featuring rebalanced Intel® 
Cache hierarchy

Processor Performance Support
Intel® Turbo Boost 2.0 Technology, Intel® Hyper-
Threading Technology (Intel® HT), Intel® Speed Shift 
Technology

Intel® Advanced Vector Extension 512
(Intel® AVX-512) Support

Intel® AVX-512 with up to 2 FMA support 

Maximum Number of Processor
Sockets Supported

Up to Two Sockets for Expert Workstations

Thermal Design Point (TDP) Approximately 240 Watts

Socket Type LGA-3647

System Memory Support
6 channels of DDR4 2666 MHz with ECC support, per 
socket

Maximum System Memory Supported Up to 3 TB in a dual-socket configuration

Supported Chipset Intel® C621 Chipset

PCH I/O

PCI Express* 3.0 – Up to 20 lanes
USB* 3.0 – Up to 10 ports
SATA* 3.0 – Up to 14 ports
DMI – Up to 4 lanes, Gen 3

Intel® Manageability Engine
(Intel® ME)

Intel® ME v11.11 with Intel® Active Management 
Technology (Intel® AMT) and Intel® vPro™ Technology

Intel® Rapid Storage Technology 
enterprise (Intel® RSTe)

Intel® RSTe 5.0 and Intel® Virtual RAID on Chip (Intel® 
VROC)

Advanced Workstation Reliability, 
Serviceability and Availability 

(RAS) Feature Set

Processors, chipset and diagram provided for illustration purposes only

Up to Six Channels
DDR4 2666 with ECC

Up to 48 Lanes
PCI Express* 3.0

Intel®
UPI

BREAKTHROUGH PERFORMANCE FOR EXPERT WORKSTATIONS

INFORMATION BASED ON DUAL-SOCKET CONFIGURATION
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Up to Four Channels
DDR4 2666 with ECC

USB* 3.0 (Up to 10 ports)

SATA Gen 3 (Up to 8 ports)

Integrated Intel® Ethernet
1 x 1 Gbase-T

PCI Express* 3.0 (Up to 24 lanes)

DMI

Up to 48 Lanes
PCI Express* 3.0

Intel® Manageability Engine 11.10

Intel® vPro™ Technology

Intel® Rapid Storage Technology 
enterprise (Intel® RSTe) 5.0

INTEL® XEON® W PROCESSORS

48

Processor Manufacturing Process
Intel’s 14nm process technology featuring Intel® Mesh 
Architecture

Maximum Core Count Supported Up to 18

Maximum Base Frequency Supported Up to 4.0 GHz

Maximum Intel® Turbo Boost
Technology 2.0 Frequency Supported

Up to 4.5 GHz

Processor Cache Memory Support
Up to 24.75 MB of L3 Cache featuring rebalanced 
Intel® Cache hierarchy

Processor Performance Support
Intel® Turbo Boost 2.0 Technology, Intel® Hyper-
Threading Technology (Intel® HT), Intel® Speed Shift 
Technology

Intel® Advanced Vector Extension 512
(Intel® AVX-512) Support

Intel® AVX-512 with up to 2 FMA support 

Maximum Number of Processor
Sockets Supported

One Socket

Thermal Design Point (TDP) Approximately 140 Watts

Socket Type Socket R4 (LGA-2066 Socket)

System Memory Support
4 channels of DDR4 2666 MHz 2 DPC
RDIMM and LRDIMM with ECC support

Maximum System Memory Supported Up to 512GB

Supported Chipset Intel® C422 Workstation Chipset

PCH I/O

PCI Express* 3.0 – Up to 24 lanes
USB* 3.0 – Up to 10 ports
SATA* 3.0 – Up to 8 ports
DMI – Up to 4 lanes, Gen 3

Intel® Manageability Engine
(Intel® ME)

Intel® ME 11.11 with Intel® Active Management 
Technology (Intel® AMT) and Intel® vPro™ Technology

Intel® Rapid Storage Technology 
enterprise (Intel® RSTe)

Intel® RSTe 5.0 and Intel® Virtual RAID on Chip (Intel® 
VROC)

Standard Workstation Reliability, 
Serviceability and Availability 

(RAS) Feature Set

Processor, chipset and diagram provided for illustration purposes only

PERFORMANCE OPTIMIZED FOR MAINSTREAM WORKSTATIONS

AVAILABLE IN SINGLE-SOCKET CONFIGURATION ONLY
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Up to Two Channels
DDR4 2666 with ECC

USB* 3.1 Gen 2

SATA Gen 3

Support for Intel® Ethernet
and Intel® Wireless AC

PCI Express* 3.0

Up to 16 Lanes
PCI Express* 3.0

Intel® vPro™ Technology

Intel® Optane™
memory support

Intel® Rapid Storage Technology 
PCIe* 3.0

INTEL® XEON® E PROCESSORS

50

Processor Manufacturing Process Intel’s 14nm process technology

Maximum Core Count Supported 6

Maximum Base Frequency Supported 3.8 GHz

Maximum Intel® Turbo Boost
Technology 2.0 Frequency Supported

4.7 GHz

Processor Cache Memory Support Up to 12MB Intel® Smart Cache

Processor Performance Support
Intel® Turbo Boost 2.0 Technology, Intel® Hyper-
Threading Technology (Intel® HT)

Processor Graphics Support
Available with integrated Intel® UHD Graphics P630 
(Maximum Video Memory up to 64GB), supporting up 
to 3 display outputs)

Maximum Number of Processor
Sockets Supported

One Socket

Thermal Design Point (TDP) Up to 95 Watts

Socket Type LGA-1151 Socket

System Memory Support 2 channels of DDR4 ECC 2666 MHz 2 DPC

Maximum System Memory Supported Up to 64GB

Supported Chipset Intel® C246 Series Workstation Chipset

I/O

PCI Express* 3.0 – Up to 40 lanes (CPU + Chipset)
USB* 3.1 – Up to 6 ports
USB* 3.0 – Up to 10 ports
SATA* 3.0 – Up to 8 ports
DMI – Up to 4 lanes, Gen 3

Intel® Manageability Engine
(Intel® ME)

Intel® ME v12 with Intel® Active Management 
Technology (Intel® AMT) and Intel® vPro™ Technology

Intel® Rapid Storage Technology Intel® Rapid Storage Technology PCIe* 3.0

Thunderbolt™ 3.0 support

Processor, chipset and diagram provided for illustration purposes only.  
Diagram and table are not a comprehensive of all features and capabilities.

ESSENTIAL PERFORMANCE AND VISUALS FOR ENTRY WORKSTATIONS

AVAILABLE IN SINGLE-SOCKET CONFIGURATION ONLY

Intel® UHD Graphics 
P630

DMI






