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2019 AMD EPYCϰLINEUP

Subject to Change

P R O D U C T S
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P R O D U C T S

See endnotes ROM-169, ROM-114

AMD DATA CENTER 
COMPUTE LEADERSHIP
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P R O D U C T S

See endnote ROM-169, ROM-06a; *EPYC 7742 - see endnote ROM-114
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NVIDIA

Use of third party marks / logos/ products is for informational purposes only and no endorsement of or by AMD is intended or implied. GD-83

2ND GEN AMD EPYCϰ
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AMD SERVER COMPUTE SOLUTIONS

P R O D U C T S
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Major Node, 
Significant Investment 

Faster, Smaller, 
Lower Power Transistors

Multiple Products 
in Development

Deep Partnerships with TSMC 
and Design Automation Vendors

Competitor Foundry

2015 2016 2017 2018 2019
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AMD

DENSITY2X POWER
(same performance)HALFFREQUENCY

(same power)>1.25X

See endnote EPYC-07
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8 Cores
+ L3

8 Cores
+ L3

8 Cores
+ L3

8 Cores
+ L3

8 Cores
+ L3

8 Cores
+ L3

8 Cores
+ L3

8 Cores
+ L3

DDR4 
Memory 

Controllers

AMD Secure 
Processor

PCIe3/4
SATA3

Server 
Controller 

Hub

COMPUTE

Up to 2X!a5 ά½Ŝƴέ Ȅус ŎƻǊŜǎ 
(up to 64cores/128threads)

Up to 4Xshared L3 cache (256MB)
Up to 2XL3 cache per core 
(16MB per 4 cores)

ReducedSystem Diameter 
(NUMA domain)

TDP range: 120W-225W

MEMORY 

8 channel DDR4 with ECC 
up to 3200MHz

RDIMM, LRDIMM, 3DS, NVDIMM

2 DIMMs/channel capacity of 4TB/socket*

INTEGRATED I/O ςNO CHIPSET

128 lanes PCIe® Gen3 & Gen4 **

ҍUsed for PCIe,  SATA, and 
Coherent Interconnect

ҍUp to 32 SATA or NVMe devices 

SECURITY

Dedicated Security Subsystem

HardwareRoot-of-Trust

Additional Security Features

* When using 256GB DIMM         
** Gen 4 support expected to require motherboard update to support higher data rate.
See endnotes: ROM-04, 23. EPYC projected performance.

PERFORMANCE

~4x+ Peak TFLOPS/Socket
~2X+ Increased perf/socket

άb!t[9{έ Ch¦b5!¢Lhb ²L¢I Lb/w9!{95 t9wChwa!b/9Σ /!t!.L[L¢L9{Σ !b5 !5±!b/95 {9/¦wL¢¸
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Advanced Features Consistent Across Simplified Product Stack

12/16 CORE

7302

7272

7282

7302PONE-SOCKET ONLY

8 Channels of DDR4-3200

4TB memory support

128 lanes PCIe®3 and PCIe®4

SMT & Turbo boost

муD !a5 LƴŦƛƴƛǘȅ CŀōǊƛŎϰ

Secure Memory Encryption

Secure Encrypted Virtualization
V

48/64 CORE

7742

7702

7642

7702P

7552

24/32 CORE

7542

7502

7502P

7452

7402

7352

7402P

8 CORE

7262

7232P

7252

See endnotes ROM-06
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SKU NAMING CONVENTION

EPYC 7702P

Generation

2 = Rome

Product Segment

Å 7xxx ςHigh performance Server 
SOC/APU (i.e. Naples, Rome, 
Milan).  

Modifier (Features)

мt hƴƭȅ Ґ άtέ

Model Number

Å Higher number indicates higher 
levels of performance

Å No direct tie to core counts, 
power, or frequency

Å ά·пέ ƛƴŘƛŎŀǘŜǎ ƎǊƻǳǇ 5 {Y¦ǎ

!a5 9t¸/ϰ тллн {ŜǊƛŜǎ όwƻƳŜύ





AMD

512K
L2 Cache 
8 Way

4 instructions

FADD
FMA
FMUL

FADD
FMA
FMUL

ALU

2 loads + 1 store per cycle

6 dispatch ops

INTEGER FLOATING POINT

ALU ALU ALU
AGU
Ld/St

AGU
Ld/St

Integer Physical Register File

Decode Op Cache

Micro-Op Queue

32K L1I Cache (8 way) Branch Prediction

Load/Store
Queues

32K L1D Cache
8 Way

FP Register File

8 fused instructions

AGU
St

Sched Sched Sched Sched SchedulerScheduler

Integer Rename Floating Point Rename

y TAGE branch predictor

y 2x op cache capacity

y Reoptimized L1I cache

y 3rd address generation unit

y 2x FP data path width

y Nearly 2x L1 bandwidth

y 2x L3 capacity

y Improved prefetch throttling

"ZEN 2" IS A BETTER PERFORMING CORE*

y 7nm technology

y Higher op cache hit rate

y Focused clock and data gating improvements

y Low power design methodologies

WITH LOWER POWER

ϝǾǎ ƻǊƛƎƛƴŀƭ ά½Ŝƴέ ŎƻǊŜ



FLOATING POINT ADVANCES

FLOATING POINT SCHEDULER 256-BIT LOAD STORE

256-BIT FLOATING POINT REGISTER FILE

FORWARDING MUXES

MICRO-OP DISPATCH

256-BIT LOADS

ADD1MUL1ADD0MUL0

Doubled Floating Point 
Width to 256-Bit

Increased Dispatch / 
Retire Bandwidth

Doubled 
Load / Store Bandwidth

Maintained High 
Throughput for All Modes

24



AMD

Spectrev2

IBRS
Restricts indirect branch 
prediction

IBPB
Flush indirect branch 
predictor (optimized)

STIBP
Isolate branch predictor 
between SMT threads

Spectrev4

SSB**
Disable speculative store 
bypass

HW OPTIMIZED SECURITY 
FEATURES*

SECURE MICROARCHITECTURE
SECURE MEMORY AND 

VIRTUALIZATION

N/A Lazy FP state restore

N/A Meltdown

N/A L1TF / Foreshadow

N/A TLBleed

N/A ZombieLoad/ Fallout / RIDL

SME Secure Memory Encryption

SEV-ES SEV with encrypted state

SEV-2.0
SEV with up to 509 
encrypted guests

SEV-VTE
SEV with virtual transparent 
encryption

*Settings for the security features can be found at https://developer.amd.com/wp-
content/resources/Architecture_Guidelines_Update_Indirect_Branch_Control.pdf.

**See whitepaper:  https://developer.amd.com/wp-
content/resources/124441_AMD64_SpeculativeStoreBypassDisable_Whitepaper_final.pdf

https://developer.amd.com/wp-content/resources/Architecture_Guidelines_Update_Indirect_Branch_Control.pdf
https://developer.amd.com/wp-content/resources/124441_AMD64_SpeculativeStoreBypassDisable_Whitepaper_final.pdf
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Intel® Xeon® 2nd Gen Scalable 
όά/ŀǎŎŀŘŜ [ŀƪŜ {tέύ

!a5 9t¸/ϰ тллм {ŜǊƛŜǎ!a5 9t¸/ϰ тллн {ŜǊƛŜǎ

Max Theoretical Memory BW  
per 2P server (1 DR DPC)

12 x DDR4-2933 = 282GB/s 16 x DDR4-2666 = 340GB/s 16 x DDR4-3200* = 410GB/s

!a5 9t¸/ϰ !ŘǾŀƴǘŀƎŜ +21% +45%

DIMMDIMM

A

B

C

D

E

F

G

H

Provisioned Bandwidth for Performance Scaling

*AMD POR memory speeds in a one DIMM per channel system implementation

AMD EPYCϰ7002 Series

DDR4 speeds in a 1-of-1 DIMM per Channel Server*

DR RDIMM: 3200 MHz            LRDIMM: 3200 MHz

Not supported on all motherboards ςsee endnotes ROM-06 for details.
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1st Gen9t¸/ϰTraditional Monolithic 2nd Gen9t¸/ϰ
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Use the Most Advanced Technology 
Where it is Needed Most

Each IP in its Optimal Technology, 
2ndDŜƴ LƴŦƛƴƛǘȅ CŀōǊƛŎϰ /ƻƴƴŜŎǘŜŘ 

Centralized I/O Die 
Improves NUMA

Superior Technology for 
CPU Performance and Power
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EPYCϰ7001 Series Processors EPYCϰ7002 Series Processors

Reduced Number of NUMA Domains and Distances: Improved NUMA Attributes for General Workloads

Die 2 Die 1

Die 3 Die 0

Die 2 Die 1

Die 3 Die 0

Die 0

IO DieIO Die

3 NUMA Distances
8 NUMA Domains

NUMA 3NUMA 2 NUMA 1 NUMA 1 NUMA 2

2 NUMA Distances
2 NUMA Domains

Domain Latency4 (ns)

NUMA13 104

NUMA2 201

Latency Reduction1 19%/14%

1: EPYC 7002 Series NUMA 1 vs EPYC 7001 Series Avg. Local; EPYC 7002 Series NUMA2 vs EPYC 7001 Series NUMA 3
2: 75% NUMA 2 + 25% NUMA 1 traffic mix; 3: NPS=1 Default Setting; 4: DRAM Page Miss

Domain Latency4 (ns)

NUMA1 90

NUMA2 141

NUMA3 234

Avg. Local2 128
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Boot-Time-Configurable for NUMA-aware Applications Enabling Additional Performance Tuning
NOTE:  Additional CCX-as-NUMA/L3-as-NUMA Option available for $to$-sensitive workloads

Preferred approach:  OS/HV uses CPUID reporting ($ topology); but CCX-as-NUMA may leverage existing SW more easily

Die 0

IO DieIO Die

9t¸/ϰ тллн {9wL9{ twh/9{{hw{

NPS=4 NUMA Configuration1

NPS = NUMA Nodes Per Socket

Die 0

IO DieIO Die

9t¸/ϰ тллн {9wL9{ twh/9{{hw{

NPS = NUMA Nodes Per Socket

NPS=2 NUMA Configuration1

Affinitize ½ cores to ½ DRAM/socket
3 NUMA Distances; 4 NUMA Domains

Affinitize ¼ cores to ¼ DRAM/socket 
3 NUMA Distances; 8 NUMA Domains

1: NPS=2 and NPS=4 may be restricted on some OPNs or DRAM populations
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7742 (64C,
2.25GHz)

7702 (64C,
2.0GHz)

7642 (48C,
2.3GHz)

7552 (48C,
2.2GHz)

7542 (32C,
2.9GHz)

7502 (32C,
2.5GHz)

7452 (32C,
2.35GHz)

7402 (24C,
2.8GHz)

7352 (24C,
2.3GHz)

7302 (16C,
3.0GHz)

7282 (16C,
2.8GHz)

7272 (12C,
2.9GHz)

7262 (8C,
3.2GHz)

7252 (8C,
3.1GHz)

y Estimates shown as on the high end of range of scores shown in backup
y For all except EPYC 7282, 7272 and 7252, AMD SPEC CPU® 2017 estimates configured with 2xEPYC SOCs with 8 Channels of memory with DDR3200 using AOCC compiler.
y For EPYC 7282,7272 and 7252 AMD SPEC CPU® 2017 estimates configured with 2xEPYC SOCs with 4 Channels of memory with DDR2666 using AOCC compiler
y Intel Xeon scores represent highest reported 2-socket system score published at www.spec.org as of 10 May 2019
y More information about SPEC CPU® 2017 is available at http://www.spec.org

SPECINTRATE_2017_RATE_BASE

Intel Xeon Platinum 8280: 359

Intel Xeon Gold 6252: 274

http://www.spec.org/
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7742 (64C,
2.25GHz)

7702 (64C,
2.0GHz)

7642 (48C,
2.4GHz)

7552 (48C,
2.2GHz)

7542 (32C,
2.9GHz)

7502 (32C,
2.5GHz)

7452 (32C,
2.35GHz)

7402 (24C,
2.8GHz)

7352 (24C,
2.3GHz)

7302 (16C,
2.8GHz)

7282 (16C,
2.4GHz)

7272 (12C,
2.6GHz)

7262 (8C,
3.1GHz)

7252 (8C,
2.8GHz)

SPECFPRATE_2017_RATE_BASE

Intel Xeon Platinum 8280: 283

Intel Xeon Gold 6252: 247

y Estimates shown as on the high end of range of scores shown in backup
y For all except EPYC 7282, 7272 and 7252, AMD SPEC CPU® 2017 estimates configured with 2xEPYC SOCs with 8 Channels of memory with DDR3200 using AOCC compiler.
y For EPYC 7282,7272 and 7252 AMD SPEC CPU® 2017 estimates configured with 2xEPYC SOCs with 4 Channels of memory with DDR2666 using AOCC compiler
y Intel Xeon scores represent highest reported 2-socket system score published at www.spec.org as of 10 May 2019
y More information about SPEC CPU® 2017 is available at http://www.spec.org

http://www.spec.org/


y Estimates shown as on the high end of range of scores shown in backup
y For all except EPYC 7252P, AMD SPEC CPU® 2017 estimates configured with 1xEPYC SOCs with 8 Channels of memory with DDR3200 using AOCC compiler.
y For EPYC 7252P, AMD SPEC CPU® 2017 estimates configured with 1xEPYC SOCs with 4 Channels of memory with DDR2666 using AOCC compiler
y Intel Xeon scores represent highest reported 2-socket system score published at www.spec.org as of 10 May 2019
y More information about SPEC CPU® 2017 is available at http://www.spec.org

мt άwha9έ {9¢¢LbD ! b9² {¢!b5!w5 hC 9·t9/¢!¢Lhb
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2GHz)

7552 (48C,
2.2GHz)

7502P
(32C,

2.5GHz)

7402P
(24C,

2.8GHz)

7302P
(16C,
3GHz)

7252P*
(8C,

2.8GHz)

1P SPECint_rate_base

2 x Intel Xeon Platinum 8276: 297

1P EPYC vs 2P Xeon
Å1P EPYC can compete with the entire Xeon stack 

on raw performance
Å50-150W lower silicon power for greater rack 

density or lower power bills
ÅHuge perf/$ advantage for CapExsavings
ÅPotential SW license cost savings (i.e. VMWare)
ÅStronger feature setτfreq, core density, PCIe4, 

DDR4-3200

2 x Intel Xeon Gold 6230: 219

2 x Intel Xeon Silver 4214: 132

http://www.spec.org/


Set:
#!/bin/bash
echo 0 > /proc/sys/kernel/randomize_va_space
echo 0 > /proc/sys/ vm/nr_hugepages
echo 0 > /proc/sys/kernel/ numa_balancing
echo 'never' > /sys/kernel/mm/ transparent_hugepage /enabled
echo 'never' > /sys/kernel/mm/ transparent_hugepage /defrag

Compile:
icc -o stream.bin stream.c -DSTATIC -DNTIMES=10 DSTREAM_ARRAY_SIZE=2500000000 
-mcmodel =large -shared-intel -Ofast -qopenmp -ffreestanding -qopt-streaming -stores always

Run: (e.g. 1 core per L3)
export OMP_PROC_BIND=true
export OMP_NUM_THREADS=32
export OMP_PLACES="{1},{5},{9},{13},{17},{21},{25},{29},{33},{37},{41},{45},{49},{53},{57},{61},
{65},{69},{73},{77},{81},{85},{89},{93},{97},{101},{105},{109},{113},{117},{121},{125}­
./stream.bin
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16MB L3

Zen2/Rome CCD x 8 for 64 cores

Z2 L2 Z2L2

Z2 L2 Z2L2

16MB L3
Z2 L2 Z2L2

Z2 L2 Z2L2

2x 7742, DDR4-3200 dual rank

Run configuration Threads TRIAD, MB/s

1 core / L3 32 353984.6

2 cores / L3 64 339448.9

3 cores / L3 96 331390.9

4 cores / L3 128 324819.6

Single socket 64 162851.4



N Determinism Slider TFLOPs per node (2x 7742)

242190 (fit in 512GB) Power (240W) 3.987

242190 (fit in 512GB) Performance (225W) 3.833

171776 (fit in 256GB) Performance (225W) 3.781

Compiled with Intel and MKL

Rune with 32 MPI ranks (1 rank per L3)+ OMP_NUM_THREADS=4 on each L3



https://developer.amd.com/resources/epyc-resources/

¶ Server Gurus : https://community.amd.com/community/server-gurus

https://devhub.amd.com/wp-content/uploads/Docs/56419_0_7.PDF
https://www.amd.com/system/files/documents/compiler-options-guide-amd-epyc-7xx1-series-processors.pdf
https://www.amd.com/system/files/documents/amd-epyc-with-altair-radioss-powering-hpc.pdf
https://www.amd.com/system/files/documents/amd-epyc-with-openfoam-for-hpc.pdf
https://www.amd.com/system/files/documents/epyc-and-ansys.pdf
https://www.amd.com/system/files/documents/amd-epyc-and-lstc-ls-dyna-powering-the-future-of-hpc.pdf
https://developer.amd.com/resources/epyc-resources/
https://community.amd.com/community/server-gurus










* * Jason NEEDS UPDATE !! Prasad * * System Level Analysis ςAMDuProfPcm Application Level Analysis ςAMDuProf/AMDuProfCLI

y Basic processor monitoring utility using Core/L3 PMC, UMC

Events and Metrics

Core metrics:

IPC, CPI, Effective Frequency (w, w/o halt), L2 Request, L2 DC 
Request, L2 DC Miss (PTI)

CCX level:

L3 Access, L3 Hit, L3 Miss, L3 CCX Miss (PTI)

UMC / Memory Bandwidth:

Umc0RdBW, Umc0WrBW, Umc1RdBW, Umc1WrBW (GB/s)

Multiplexing support by AMD uProf 2.0 release

Command line Interface . Generates CSV report

OS:- Linux (no dependency on Linux PERF) and FreeBSD

y CPU Performance profiling

Core PMC (sampling mode)

IBS, OS Timer

Power Profiling

SMU PM data, RAPL, APERF, MPERF, IRPERF

Profile data attribution

Process, Modules, Functions, Source and Instructions

No changes required to application source code. Debug info required.

C, C++, Fortran, Java

Windows and Linux (Ubuntu and RHEL)

On Linux, uses PERF kernel subsystem for CPU profile data collection

Command Line Interface (CLI) and GUI

CLI generates CSV report



ÅRemote profiling support

ÅTop-down analysis capabilities

ÅAbility to analyze interesting L3, DF, UMC events on Linux

ÅMemory Bandwidth Analysis (built on L3, DF, UMC)

ÅTool improvements

ÅUI upgrades

ÅPerformance improvements

ÅOverall infrastructure

ÅSupport for Zen2 core based products (Rome etc)



y EPYC TCO Comparison Tool

y Processor Selector Tool

https://www.amd.com/en/processors/epyc-cpu-selector

y EPYC Compiler Guide

y Developer Central (Technical Docs)

y Server Guru Community Portal

https://www.amd.com/en/processors/epyc-cpu-selector


y 9t¸/ϰ 5ŜǾŜƭƻǇŜǊ ŎŜƴǘǊŀƭΥ One-ǇƭŀŎŜ ŦƻǊ ŀƭƭ ǘƘŜ 9t¸/ϰ ǇǳōƭƛŎ ǘŜŎƘƴƛŎŀƭ ŎƻƴǘŜƴǘ  (https://developer.amd.com/)
y Tools, SDKs, and Libraries

y Reference Architectures

y Solution Briefs

y Specifications and Manuals

y Naples Tuning Guide

y Rome Tuning Guide [end of 2019 Q4]

y Ecosystem (OS and Hypervisor)

y 9t¸/ {ŜǊǾŜǊ /ƻƳƳǳƴƛǘȅ ά!a5 {ŜǊǾŜǊ DǳǊǳǎέ Υ Community forum for Q&As/discussions etc. 
(https://community.amd.com/community/server-gurus)

y Important configurations

y Tuning recommendations 

y Troubleshooting information

y EPYC Compiler Options Quick Ref Guide

|   EPYC PARTNER SUMMIT 2018| ACCELERATING BUSINESS TOGETHER | AMD Confidential ςNDA Required

https://developer.amd.com/
https://community.amd.com/community/server-gurus
EPYC Compiler Options Quick Ref Guide (Sept2018).pdf




Roadmaps subject to change
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Roadmaps subject to change


