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| Xeon Scalable Road
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2020Q2 Intel Xeon Roadmap
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ZFRLA Intel 3F 2020 F£X— Xeon CPU RIAUSHM T ML ABVIERE, RETENFRREERETRS
X33 AMD BES. BEE AMD 7£ 2017 £ 2019 FA84%#H Naples #1 Rome &t EPYC 2228,
CPU BE 64 1%l 81 DDR4BE. ZHfPCle Gend RE, LHRFPRARS R IGIT, XLEFEHMISITE
[EBYHARY Intel Xeon CPU, EBINL Intel £ 10nm TZHIf BIRBRTARM, H 7nm TZHIF2H
AMD EPYC A28 BEA THYE AN TZRS 1. AT N AMD B98kEL, Intel BRGEFET Whitley
T& CPUBNERITX, STELEXT 4 B/8 BRThiZ. /\MEALKH Cedar Island & Cooper Lake
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Intel 2019-2021 Xeon Plan with Future Expectations Included
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Cascade Lake Cascade Lake Cooper Lake Ice Lake
Refresh ( Expectation)

Maxinum Core Count 28 P P 38
Maximum Socket Count § 2 § 2
Max UPI 3 2 b 3
Max UPI Speed (GT/s) 104 104 104 11
Base L3 Cache/ Core (MB) 1,375 1.375 1375 LS
DDR4 Channels (Per Socket 6 ] 6 8
Max DIMMs Per Socket 12 12 12 16
Max Memory Speed DDR4-2933 DDR4-2033 DDR4-3200 DDR4-3200
Optane DCPMM Generation 100 100 200 200
PCle Lanes 48 48 48 64
PCle Gen ] 3 3 4
Process (nm) 14 It} It} 10
Max TDP 203 205 250 270
PCH Lewisburg Lewisburg Lewisburg Refresh Lewisburg Refresh
Platform Codname Purley Purley Cedar Islind Whitley
Launch Q19 1Q20 2Q20 4Q20/1Q21

2021

2019—2021 Intel Xeon CPU k BH ik

L#HAN 2021 F2Z 5, #Hi—HB Sapphire Rapids CPU £ E L IFRMIEHRA (PCle
Gen5. UPI 2.0, DDR5. CXL%) , MIMfE Intel B—XR4E% AMD BB M4EME . EE LRKLEKE,
BEMLEE BN P B 4Tt I2AR Intel Xeon CPU M Cascade Lake % Cooper Lake, FBZ|Ice Lake
Sapphire Rapids, X—ERHIRTEEHNIE,

Ice Lake #] Sapphire Rapids CPU EEBE K 1A B —E&ETiE], Cooper Lake CPU BYFiFIHEIE R
115 LRI USEFRAREIMN AR, HEbF E—A Purley &R Socket P, Cooper Lake CPU fEfAHY
Socket P+ EHIFIEM 3647 pin 1EHNEIT 4189 pin, EINEERE 15%. MK 10 EHBERN
CPU IRt T EZMThEE, XE CPU THEEM 205W IGHNEI 250W MEERH,



en Intel Xeon Scalable Proces

Up to Six Channets
DDRA 3200 MT/s (1 DBC)

Up to 48 Lanes
PCl Express* 3.0

Up ta Six Channels
DDR4 3200 MT/s (1 DPC)

Up1o 48 Lanes
1 Express® 3.0

Intel UP1

Up 10 Six Channels
DDR4 3200 MT/s (1 DPC)

Upto 48 Lanes

Pl Express® 3.0

Up 10 Six Channels
DDR4 3200 MT/s (1 DPC)

Upto 48 Lanes
PCI Express’ 1.0

Platform Manageabdity

Storage Manageabs|ity

Maximum Core Count Supported
Maximurm Base Frequency Suppored

Muamum Single Core Intel Turba Boost
Technology 2.0 Frequency Suppored

Processor Cache Memory Support

Intel Ulrz Path nterconnect Inted UPT

Processor Performance Support

Intel Speed Select Technology fintel S5T)

Intel Deep Learning Boost

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

Number of Processor Sockets Supported

‘Thermal Design Point (TOP)

Socket Type

‘System Memary Support

Intel Optane Persistent Memory Support

Maximum DRAM System Memory Supported

Supported Chipsets

PCH IO

Upto 28
Upto 3.1 Gz

Upto 43 GHz

Up to 38.6 MB of L3 Cache [1.375 MBjcore)

Six Intel P supperted per processor (Lp te 10.4 GT/s)
Inted Turbo Boast 2 0 Technology, intel Hyper-Threading
Technology (intel HT), Intel Speed Shift Technology,
Enhanced Intel SpesiStep Technology

Inted SST Core Power (S5T-CF) and Intel SST Turbo
Frequency (SST-TF] features are supported on select SKLs

WNNI and bfloat16 supported
Inted AVX-512 with up to 2 FMA support
4 or 8 sockets

Supporting 3 range from T50W 10 260W depending on
customer needs and implementation

Socket P+ {4189 pins]
& channels, Up to DOR4 3200 MT/s (1 DPCwith ECC
Support

72 DIMMs/socket, Support for 16Gh density DNMMs

Intel Optane persistent memary 200 sevies supported on 4-
socket systems only

Up to 4.5 TB per socket

Intel CB20A series chipsets, available with integrated intel
QuickAssist Technology

POl Express* 3 - Up to 20 lanes {8 GTjs)
USB* 3.0 Up 10 10 pons
SATA* 30— Upto 14 ports

Intel” C620A DMI—Up 104 1anes, Gen 3
Series Chipset P
Advanced Server Relbility, Serviceability and

Inted Server Platform Services (Intel SPS) and intel Resource:
Availability (RAS) Feature Set o

Platform Manageatsiity Divextor Technology (inel RDT)

Storage Manageability Inted Volume Management Device (Intel VD)

Processcrs, chipset and diagram provided
for llustration purposes only and is nat 1o scale
Four socket example shown above

Intel £=1X Xeon-SP A IB2 45 M —15

#EEtF Cascade Lake CPU, Cooper Lake CPU sx KHV4FE T UL EIEIN T XT Bfloat 16 FIEM
RAIZHE, X 21U Facebook XM EITE RERIEBAIM A,

MACHINE LEARNING

Training Acceleration Continue to accelerate Al/ML in the core

Native support for bfloat16 datatype The next step-function improvement in both

inference & training
2x bfloat16 peak throughput/cycle vs. fp32

Work closely with algorithm experts & SW
community to identify opportunities for
optimization

Numerical specification now available’

Full ISA specification soon to be published

23 bit mantissa

FP32 S 8 bitexp

FP16 S 5 bitexp 10 bit mantissa
BF16 |S 8 bit exp 7 bit mantissa

7IIEJARCHITECTURE DAY

Intel Cooper Lake CPU X¥ Bfloat 16 #iEI& XYz i
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Bfloat 16 @—7##7TF FP16 #l FP32 ZEIRVEIERT, BB S FP32 BRANHKIEEHE, (BHERE
HR5 FP16 Y, XRMKEEMRENAEFZESR, 8LbTF FP32, Bfloat 16 #&I\A] LUEFE ZHIEIE.
XBBF R AR IR 12 PR EIR IR R 2K

~41
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:aled Al Performance Improve

Al TRAINING PERFORMANCE Al INFERENCE PERFORMANCE

Intel Xeon E7 v4  1st Gen Intel 2nd Gen Intel 3rd Gen Intel Intel Xeon E7 v4 15t Gen Intel 2nd Gen Intel 3rd Gen Intel
Xeon Scalable  Xeon Scalable  Xeon Scalable Xeon Scalable  Xeon Scalable Xeon Scalable

Intel =1 Xeon R IEEITE Al ME8ES AR F

B Intel EZE T F—f Agilex FPGA. Xe GPU. Habana Labs Z/ Al 75 M % FRISAAL
#J Movidius 55/, 1BEFEE| CPU I 7ZfERA, ff CPURB—EM AIIGMEERITEEES, sEBIL—I6
STRPABZREEMERTMN GPU RFKIRE Al HE. TRHE=M Xeon LIFEMERT, Intel EHEEH
T Stratix 10 NX FPGA, BT T Intel - FRAIEHEESH LZHENEN. EEFENE, XE
AEET 10nm HIFZRT—H Agilex FPGA,
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ISCLOSING
el Stratix 10 NX FP(

ABUNDANT NEAR-COMPUTE MEMORY
HIGH PERFORMANCE Al TENSOR BLOCKS

* Embedded and customizable memory hierarchy
for model persistence
* Integrated HBM for high memory bandwidth

= Up to 15X more INT8 compute performance than
today's Stratix 10 MX for Al workloads

* Hardware programmable for Al with customized
workloads

: : \ EXTENSIBLE
HIGH BANDWIDTH NETWORKING * Chiplets enable easier interface

customization and ASIC extensions
= Upto 57.8G PAMA4 transceivers and hard Intel
Ethernet blocks for high efficiency
* Flexible and customizable interconnect to scale
across multiple nodes

TENSOR COMPUTE, NEAR MEMORY, AND NETWORKING DELIVERS
HIGH PERFORMANCE HARDWARE OPTIMIZED FOR Al

Performance results are based on intel estimates iguration details.
For more complete information about performance and benchmark re: wwwintel com/benchmarks.

79 Al THEEML (K2 Y Intel Stratix 10 NX FPGA

FERHEL, Intel —&EHET 11 FHE=A Xeon 21828, SKU 5K E CPUMIEERRAE L FZHI/L
£ Xeon CPU Bk 2, HBEETETRMNBEFE, Intel XEdk4Em SKU FIRFFMETH CPU Fh,

n Intel Xeon Scalable Pro

o MAXIMUM
BASE CLOCK s :
- - = SINGLE CORE THERMAL DESIGN . - MEMORY SUPPORT =
PROCESSOR MAME AND NUMBER ;?:ETE» i i POWER ke PROCESSOR CACHE T coun-,qq.:nu« sT:E:;‘sa!.a:‘r
i~ FREQUENCY [6HZ) [PER SOCKET) 0LOG!

MAXIMUM DRAM MEMORY INTEL

Intel Xeon Platiny 29 43 26/t 250 385 M8 i 4578 4 0r B sockets
o IPG
: 11218
Intel Xeon Platinum B380H Pre 29 L 28/56 25 &

Intel Xeon Platinun B378HL Processor

intel Xeon Platinum B376H Pre

intel Xeon Platinum B354H Pr 3 . 2475 MB 3 IEE)

ol 6348H Processor 23 2 65 IR4-2933 MT/s (2 DPC)

Intel Xeon Gob

DOR4-2666 MT/s (2 DPC) 218 4 socket only

Intel BEAHBIE =1 Xeon itk SKU 7%



UPI 248 E VI NNt 2 Cooper Lake CPU M—A= . 7E Purley FFERIFE CPU £ (Skylake
& Cascade Lake) , UPI 24 RE 34, T 4 BiRS2E, 81 CPUSSEIN=1 CPU ZEIZBEIZ—
A UPI B4&HMRE, XJT 2 BRARSZ28, ™ CPU [alMITT LA 2 4HEK 3 4H UPI 24 HEX,

Platform Topologies
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INTEL" XEON" SCALABLE PROCESSOR SUPPORTS el
CONFIGURATIONS RANGING FROM 25-2UPI T0 83 __ W

Purley & CPU [&] UPI BEEBt#RFH

% Cooper Lake CPU 1B UPI B4k# =18 105 6 LHRIBHZ, BB CPU Z Bl ZpERRI LAER 2 4
UPI B&EEXT . XAKIEIT CPU Itz EREIEEIHS. 27X Cooper Lake CPU LAY UPI %28
REANIAERFTE 10.4Gbps, 1BFEE Ice Lake CPU B9ZEIR, PCle Gen4 iZEOMERIESHERD UPI HEE
ERIZFHE 11.2Gbps.
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3rd Gen Intel Xeon Scalable processors

8-socket system implementation diagram with 6 Intel UPI per processor

8 B Cooper Lake CPU EEtiR$H

Cooper Lake CPU EE=/1"FEMERA ST THESE. 1DPCEET, CPU AJLISZ# DDR4-
3200 A¥F%; 7£2DPCECE T, CPU AJLI%#% DDR4-2933 BEHR. BEIEMNE, 2B Platinum
(fA%) HFH/HI SKU A 2$F 2DPC DDR4-2933 DIMM, FEREFLRHY SKU MR, DDR4-3200 N7E
FEMSELIEEHA, Intel FX—121E, BHRREEMIEYT DDR4-3200 DIMM MLEXFHFEALTAZ
[EHEHRY Ice Lake CPU, &, FITMEKARSSZR1LITHY Ice Lake CPU, HIEEBRZT A TI3Y 4 B8/8 B8
BR532889 Cooper Lake CPU,
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Supermicro %z Cooper Lake CPU B9 SYS-240P-TNRT fR5388

Intel CPU EMAEEHIZSMR T EX IS0 ER DDR RES 2, RELFFHKM Optane
DCPMM (BBE#FAMTE) - 1 Cooper Lake CPU £#MERY, Intel hittt T &5 7 Optane DC

Persistent Memory 200 By — N EBHFANTF, LS Barlow Pass, HAE%H 128GB. 256GB #ll
512GB =4,
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PRODUCT FAMILY Intel® Optane™ Persistent Memory 200 Series

FORM FACTOR Persistent Memory Module (PMM)
PMem SKU* 128 GiB 256 GiB 512 GIB
USER CAPACITY 126.4 GiB 252.4 GiB 502.5 GiB
MOQ 4 50 4 50 4 50
MM# 999HGR 999HGZ 999HHO 999HH1 999HH2 999HH3
PRODUCT CODE NMB1XXD128GPSU4 NMB1XXD128GPSUF NMB1XXD256GPSU4 NMB1XXD256GPSUF NMBIXXD512GPSU4 NMB1XXD512GPSUF
MODEL STRING NMAIXXD128GPS NMATXXD256GPS NMATXXD512GPS
TECHNOLOGY Intel® Optane™ Technology

LIMITED WARRANTY 5 years

AFR <0.44

ENDURANCE
100% WRITES 292 PBW 363 PBW 300 PBW
15w 2568

ENDURANCE
100% WRITES 91 PBW 91 PBW 75 PBW
15W 64B

BANDWIDTH
100% READ 6.8 GB/s 6.8 GB/s 5.3 GB/s
15w 2568

BANDWIDTH
100% WRITES 1.85 GB/s 2.3 GB/s 1.89 GB/s
15w 2568

BANDWIDTH
100% READ 1.7 GB/s 1.75 GB/s 1.4 GB/s
15W 648

BANDWIDTH

100% WRITES 0.45 GB/s 0.58 GB/s 0.47 GB/s
15W 64B

DDR FREQUENCY 2666, 2400, 2133, 1866 MT/s
MAX TDP 15W 18w

TEMPERATURE
(TIMAX)

TEMPERATURE
(TAMBIENT)

TEMPERATURE
(TAMBIENT)

TEMPERATURE
(TAMBIENT)

TEMPERATURE
(TAMBIENT)

< 84°C (85°C shutdown, 83°C default) media temperature

54°C @ 2.4m/s for 10W

49°C @ 2.4m/s for 12w

44°C @ 2.7m/s for 15W

N/A 40°C @ 3.7m/s for 18W

Intel Optane DC Persistent Memory 200 1§

ML TFE—RREBIFANRE (Apache Pass) , Intel EFF Barlow Pass @& 4 EEIRFT 38%,
HRIEINT 25%. ZFrUBUSXEMREIRRA, FEYIETF DDR4A-3200 RTEFRIAYEER.
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Intel Optane DC Persistent Memory 200 524

Barlow Pass 323 3200MT/s BUiEEK, H13%3F Memory Mode &%, 1B75 Cascade Lake CPU
#ll Cooper Lake CPU EC&ERARY, HABERNLIEXFAME, XREEfFERNMS, Intel XT1t
e T IR RRVARRR

1. Barlow Pass is limited to 2666MT/s support, as it is in the Cascade Lake Xeon

generation (2nd Generation Intel Xeon Scalable).

%5 Cascade Lake CPU B2 &fEFRIAS{®, Barlow Pass 2#FRIEZE] 2666MT/s,

2. Barlow Pass does not support Memory Mode on Cooper Lake, nor obviously, any hybrid/

mixed mode. On the 3rd Generation Intel Xeon Scalable designs, Barlow Pass is limited to
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App Direct mode. One will notice that the benchmarks and case studies Intel offered with
Barlow Pass are for applications such as SAP HANA. SAP HANA is App Direct only.
5 Cooper Lake CPU E2& BT, Barlow Pass 7% Memory Mode, tWALHFREIRETI, REHF

App Direct Mode,

Intel Optane IFARFEEE Memory Mode #1 App Direct Mode X ERIER. £ Memory
Mode T, Optane SAREFEATHIEFF/ARERS, HITHEBRFHETTT B, BRAILUEE
SMEI DRV AEUEINETE DRAM B, 1BiARSIRIEANESIENETE Optane HAREER, =GR
=E%K, M App Direct Mode FJ LIt IE—LEN HIZFMETE Optane IHARNEER, X+F Cooper
Lake CPU, 3NREfEHA Barlow Pass, MR EEMTE App Direct Mode T,

Operational Modes

Intel Optane PMem 200 series has multiple
operating modes:

Memory Mode - Memory Mode delivers large memory
capacity without application changes and with performance
close to that of DRAM, depending on the workload. In
Memory Mode, the CPU memory controller sees all of the
Intel Optane PMem 200 series as volatile system memory
(without persistence), while using the DRAM as cache. In
Memory Mode, data in the modules is protected with a single
encryption key that is discarded upon power down, making
the data inaccessible.

Intel Optane DC Persistent Memory 200 FIR7EHET

Barlow Pass BUXLE({EAPRHIFE(STE Ice Lake CPU EBAREEE, YSFK Intel IERN A Ice
Lake CPU 5, Barlow Pass ¥sEIE#&1E HEMRE,

PCle (55 2E—N CPU L&ZXFMIMBIEO, MK, NVMe SSD. 7FfEiTHIZs. Al IRBFEE
HE#R =BT PCle B4 HEX, 1B7E Cooper Lake CPU £, XM al@m B3 E LM, 1 Cascade Lake
CPU —#¥, Cooper Lake CPU 3$4MR{it 48 /> PCle Lane, {BiXE PCle 5513942 Gen3 &EE

(8Gbps) , EBEHLKZEBATAMD CPU #1 ARM CPU B£& 53131 PCle Gend &=, HTF Cooper



Lake CPU #1 Skylake/Cascade Lake —#¥#F2 14nm T2, At Intel kB TRIEETE Cooper Lake
CPU EE AT #H PCle Gen3 1TH#l28,

Intel 2% 2020 &K Ice Lake CPU £A %#5 PCle Gend JREK, XHR T —RFIBMAE-M, H
F Intel B&HIA 2021 F£H Sapphire Rapids Xeon CPU E¥ & CXLEO, M CXL EORYIE
BRET PCle Gen5, X{#f Intel R27E PCle Gend RX HEE—F AL GMETE, SLtER, AMD
EPYC CPU 32#5 PCle Gend BRELXH 3 F%, BMIMZ HKET PCle Gend BERIZH BLHRKM
%, NTREBERAXL PCle Gend 18, AR ReeEM AT LiEMAETF AMD EPYC CPU 5 ARM
CPU BIARS3 28, LbaN NVIDIA RABTETF Ampere GPU #H#9 DGX A100 AT 41 %, BEHET =

AmsEETF AMD EPYC CPU B9ER.

NVIDIA DGX A100 Al jlIZ#8

£ Intel BEXi#, FRCPUZINNEE™ ML, RZEBLMEHET PCle Gend 0, tbil5 Cooper
Lake CPU —RI&#RRYHFR P5500 1 P5600 SSD M. Intel £ 2019 FEUWEAI Habana Labs A Al
Fx+R. LKk Intel EE LB 800 RFILIAMFo HAFWEXLRERIME, Intel TEFHESBER
B9 Xeon CPU —&24TEHE. MNRMASIZHF PCle Gen3 B9 Xeon CPU BECEERM, IR
—¥, AP XRBEi%A AMD EPYC CPU 5{ ARM CPU fR$528, XiRAHIPRSIT Xeon CPU BYTHIHZIEL
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D NAND SSD D7-P5500 & |

B

r (intel) 3D NAND SSD

LATENCY DELIVERING AN OPTIMAL BALANCE

OF PERFORMANCE AND CAPACITY
vs PRIOR GEN

Accelerates all-flash arrays
Advanced IT efficiency & data security features

Most advanced TLC 3D NAND

Intel #HY P5500 #1 P5600 SSD &k

PR7T Cooper Lake CPU Z4%h, Intel WE#M T SZEEEN PCHS A, #HET =FF#HH PCH SKU, 0
SHIARSS 28 CPU ™17, {H1EMEM PCHEHRMRE Intel XE—H—KT ., AMD EPYC CPU f1Z % ARM
CPU EZWIERHHNFTF 7&1d PCH #1710 ¥ RAVMUE, BXEDIHEELEEMET CPU EE, MM
T4 PCB R R=El,

Lewisburg PCH SKU Guidance

10Gb/1Gb | | Recommended | PCle* Uplink x8
Product Name SKU Ethernet Compression | Encryption Min Uplink Optional Muxed
Ports* [ Config Link
*C621

Intel® QuickAssist Technology

tel® C62 ~ -
Intel® Cé LBG-1G  0/4 N/A N/A N/A x1 x1 nfa ~15
Chipset
Intel® C622

i LBG-2 2/4t N/A N/A N/A X8 x4 n/a ~17
Chipset
Intel® C624 . ) : . :
‘l :]_ b : LBG-4 4/4 N/A N/A N/A x16 x8 n/a ~19
wnipse
Intel® C62°
r ; v LBG-I 414 20 Gb/s 20 Gbs 20K Ops X16 x16 n/a ~21
Chipset J
sl LBG-M  4/4 40 Gb/s 40Gbs | 40K Ops X16 x16 enabled .23
Chipset g
Intel® C627 :
Ao LBG-T 4/4 100 Gb/s 100 Gbs | 100K Ops X16 X16 enabled ~ 26
Chipset '
Intel® C628 N . PR ;

g LBG-L 4/4 100 Gb/s 100 Gbs | 100K Ops x16 x16 enabled ~21

Chipset
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Intel Lewisburg PCH SKU %lI&

Lewisburg PCH &/ @1E 2017 FHEHHEHRY, 125 HIEBEE 7 #ili&. 5 Cooper Lake CPU
FEEFEAN=M PCH &R %IE C621A. C627AF C629A, 5EHER PCH SKU #8LL, X=FHFHH
PCH S 19BE T 10GbE MONEE, 18X =5 PCH it H BIIIFE ARG, PCH 124£AY 10GbE WO
ENMEEFHINEE, BB FIR PCH EFEAMERE Intel 700 RIIMKEEH MAC T, T—f Ice Lake
CPU & #XF PCle Gen4 #2015 800 RFINM A& A, ALt PCH EHEENMN 10GbE MOKEEREZR
7o

=FUHTEY PCH SRRV EERFET
2. Intel C621A with no QAT

2. Intel C627A with QAT (100Gbps encryption, 65Gbps compression, and RSA acceleration
of 100K operations per second)

3. Intel C629A with QAT (100Gbps encryption, 75-80Gbps compression, and no RSA

acceleration)
IE\ %

Intel Cooper Lake CPU RYYNHAHEHES T A R T 325 Bfloat 16 #IER A CPU, 1§Bh71 Al
BARRZEM AR, CPUB]E %M UPI@&iE. Optane DC Persistent Memory 200 R7FI&EIR, 1A% T AR
SESABRIEIEEE, £ F—M Sapphire Rapids CPU B3k &, fEF Cooper Lake CPU ¥R 4 1§
REZ2E B AEIIEE, HA, MAPMHIZAENRE, A% 3 Cooper Lake CPU 2R 8 E&AR
SRNBRFEAXK, EEXMRHRRSBNAERN. AREARRK,

WHFAERAESFAENEBR, MIMEEZGH Ice Lake CPU B4 SHERNER, 2 BZEIRS 2R
HZFERERIMA, BIlL Ice Lake CPU B=iREAF 2FEM PCle Gend %X, 8i&i& DDR4. &
%H) CPU 1Z3, X—HRESL AR & RERIMERERHA,

£ Intel %71 Cooper Lake CPU B[EBY, IR ERARS2E KEH T B2 5% Cooper Lake
CPU 93—t 4 BRERSZ 2B RS, TR TFRIWBEFE, KARSEIFHAIITXLEIN 4 BRARSES, BF
REBBERLK KITX AT RELIRE,
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