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4 instructions/cycle 8 micro-ops/cycle
6 ops dispatched

INTEGER ‘

2 loads + 1 store

per cycle Load/Store

‘ FLOATING POINT

Floating Point Rename

Scheduler

= I FP Ilegister *ile |

MUL ADD MUL ADD

1 l 512K L2
PRSI 4y (1+D) Cache
Queues 8 Way 8 Way

* See endnote for details
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UNLOCK THE POWER OF EPYC™ 1PSKUE Y

/ e s s e

EPYC™ 7601 32/ 64 2.2 GHz 3.2 GHz 180W
o e l B
1 EPYC™ 7551 : 32/64 2.0 GHz 3.0 GHz 180W
T
EPYC™ 7501 32/64 2.0 GHz 3.0 GHz 155/170W
EPYC™ 7451 24/ 48 2.3 GHz 3.2 GHz 8F ¥ Il 128 PCle® 180W
=== ===——= : — DDR4 DRAM L—>
y EPYC™ 7401 : 24/ 48 2.0 GHz 3.0 GHz (Up to 2666 MHz) 155/170W
[ L.
P e I
: EPYC™ 7351 | 16 /32 2.4 GHz 2.9 GHz 155/170W
e e o e e e o o I
EPYC™ 7301 16 /32 2.2 GHz 2.7 GHz 155/170W
EPYC™ 7281 16 /32 2.1 GHz 2.7 GHz 155/170W
EPYC™ 7251 8/16 2.1 GHz 2.9 GHz — - 120W
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Windows Server CAN@NICAL

Server 2012 R2 e Server 2016 Ubuntu 16.04 e Ubuntu 17.04

-

& rednat CiTRIX SUSE

RHEL 6.9 @ RHEL 7.3 XenServer 7.0 ® XenServer 7.1 SLES 11 SP4 e SLES 12 SP2

vmware @ — ;y‘KV M

vSphere 6.5 ul
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AMD EPYC O /5 S—HR— k
F—F 2 — R
AOCC
AMD EPYCEE O /N T —
SPEC CPU 2017, 2006 [A] [T Z gx @ 1k 37 A
AMD TR O w/\—H A k&Y AFAEE: https://developer.amd.com/amd-aocc/

LLVM (vs AOCC)
AMD EPYCH] IF = B fE
LLVM.org DA —T Y —XaA N4 5

GCC
AMD EPYC[a] (+1Z %) FH BT gE

Open64
AMD EPYC[a] (+IZ %) FH el gE
SREPYCU (TICEBI LAY HR— FIXSERITHAEL
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AMD [LIBEDCPURIITDACML T4 T 5 ) DY R— kZ1ESH. GPU, APU, CPURIIFIZA—T >
V—RASA4 T3 DIREZERIE L TLET,
LAPACK - Linear Algebra PACKage
LibFLAME Z#|FA L. EPYC [C&#E 1L
BLAS (Basic Linear Algebra Subprograms)
Utilize BLISZFIF L. EPYC [IZ&#E 1L
RNG (Random Number Generator)
HiRE. BERE
FFT (Fast Fourier Transforms)
FFTW Z#|FA-GPU/APU EDTRAD—_FRAVEa—T 4 VIHEEFIRE., FIFFTWA V42—
7 1 —RXZEHTOopenCLY7R— k
Core Math
libM% F|FA L. EPYC [CEE1L

F1=1& MolrELTEY FT,
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http://www.netlib.org/
https://github.com/

AMD DEVELOPER CENTRAL - BFEEZE R ITH 4 ~

HTTPS://DEVELOPER.AMD.COM/
AMD“,‘ ‘ Developer Central

TOOLS o SDKS RESOURCES COMMUNITY ECOSYSTEM

A New Era in the Datacenter

AMD EPYC™ processors — recalibrating what is possible.

Welcome to Developer Central

Videos about New Tools & Technologies

Preview of “Naples” Server CPU
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PUTTING IT TOGETHER : 2PE—% 7\ > K1ig DDR4-2667

OO Fabric BW (bidir) = per 2B link

=] 1|ﬂ£ - '7 i%ﬁ/ﬁl/o %i 2_ é / {5 Bisection BW: 4*37.9 =
/Z75 W #
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EPYC" [Z/INT UV AME L
9\\/{ W%B 7'-5 (-j-—G fd: < N 9\\4 FEﬁ -—G: :EJ OO Fabric BW(deir) = per 4B link
R \/ /7- ] I\ FEﬁ —c: :E) Z /7__)1/—3— %) Bisection BW: 4*42.6 =

Memory BW = per channel, per socket
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— Advanced Error Reporting (AER)

— Enhanced Downstream Port Containment (eDPC)

— Non-Transparent Bridging (NTB)

~ RefCIkKD A BEEMIILI=X T L v F (SRIS) DHHR— k
~NVMe & Ry K TS5

KB SATA
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= JL*XTJJUSERDES ') ¥
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24+ NVMe Cards
12 NVMe Cards | 12 NVMe Cards
E5-2699v4 EPYC™ EPYC Advantage
1P: 40 Lanes T +220%
P anes
+60% Integrated
2P: 40+40 Lanes SCH, SATA
2P: 128 Lanes | +60%
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COMPETITOR

1P:40 L— >

2P: 40+40 L— 2

--."a: RADEON
e INSTINCT

L

+220%
1P128 L—2

+60%
2P: 128 L— > +60%

SCH, SATAZ &k

RADEON
INSTINCT
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AMD %27 FO+t w4 (ASP)

X86 EIFRDHIIL-TAtEyY 4 AMD SoC
* AMD ¥ 27 FO+t v HHAE S
- 32-bit ¥4~ A2 E 1—% (ARM Cortex-A5) ) | ;-'-"L: e v
= 2327 0S/kernel DT E] ] o
s X7 FAITFYITFEEINL—D ——— J! - o L
for firmware and data (i.e. SPI ROM)  ariRes
5 o o o ' | {
" Provides cryptographic functionality for e Y v

secure key generation and key management

X7 T—kDHKR—F

Hardware Root of Trust Provides
Foundation for Platform Security
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BH[Z EPYC™ Z&%AT L F L 7=,

HIGH SPEED
COHERENT S =0 Hoo My i, VIRTUALIZATION
INTERCONNECT ..o
MULTI-CORE
PROCESSING 3 R, INTEGRATED
(] g A MEMORY
64-BIT x86 g L *.E?é;?%::f%%i’i?%i )

CONTROLLERS
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12v
converter

VRD
5%
Misc

4%
Fans
6%

TYPICAL
2P SERVER SYSTEM CPU
POWER BREAKDOWN

NIC

6%

53%

*AMD Estimates
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JT7ILE A LTRIET 2EXEFTAD X IG

= EHOMMNGEENEE L AEEMRICEK Die Temperature Map
Y. '%J_'}'.’_)g@ fiA’G;{i’gﬁ'%ﬂ’F%Z‘ﬂ
D@ ZER[EEIZ L

" CPUDRMERAZHFI OL DI, B w1/ S
WM EBEYIZY TILE A LTELESE o/ S -
i.d— 90.0? : .

EPYC 7601
2P - Specint06 GCC V6.1

FREQUENCY (GHZ)

TIME (S)

AMDAU

33 | AMD | FEBRUARY 16,2018 |



34

= SO A=A 7 B AE il 1D

s TRTDH A DE

S RAEZERE LGNS,

e
(=]

=

*%zr{;‘fd: %Etjﬁl;’&ﬂﬂ@fﬁ”fﬁﬂ‘:c}: l’) o 7%3% 3.4GHz

BN A 2V P TEMESE DA ENTEFT

3.2GHz

i j?d)*ﬂhﬁ@‘ﬁ(@é&s J:L)%L\JE'E&%&@&OGHZ

T—X SO BERICEMCGYFT

N = |
" m

ELER

88.0
86.0
84.0
82.0
80.0
78.0
76.0
74.0

0.5mm

DRFAZEHIZER

=

2.5mm
4.5mm
6.5mm

8.5mm

Based on AMD internal modeling.
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10.5mm

S

-

o

12.5mm

14.5mm

16.5mm -

,h‘

v A
8.0 mm

18.5mm

5.5 mm
3.0 mm

0.5 mm

2.8GHz
2.6GHz
2.4GHz
2.2GHz
2.0GHz
1.8GHz

1.6GHz

OPN TDP

EPYC 7601 / 180W 32
EPYC 7501/ 155W 32
EPYC 7401/ 155W p

Fine Grained P-States

(0]
P1 :
) e
BB b \
P4 .
o' Precision Boost enables
PSI. o optimal operation
P6 .+ \
o < N
P7 . Traditional P-states have
¢ 100+MHz spacing
VOLTAGE
Cores  Base All-cores Reduced Core Count
Boost Core Boost Threshold
2.2G 2.7G 3.2G 12
2.0G 2.6G 3.0G 12
2.2G 2.8G 3.0G 8

AMDAU



35

BRAEHENY I v FORE

ROV I7149)ZILXFLTILE
bR

SRFLRHEITT— FEEICHEE/ Ty RO k
L— KA DT, BHYS Y F4EBIRTZET

180 165W 200W
155 140W 175W
120 105W 120W
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180W OPN #&RkRIBEZE N S v k

1LkFr

165W 180W 190W 200W
Performance M Performance/Watt

< >

Higher power
= more performance

Lower power
= better efficiency

Based on AMD-internal SPECint®_rate2006 estimates on EPYC 7601 reference platforms
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Package
CPU CPU CPU CPU
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FABRIC
—

g

CPU

g

CPU

g

CPU

g

CPU

CPU

Infinity Fabric @ SoC &8 Z T-#L5R 14 ‘
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El—@® 7’8 k3 JLT: On Die, Die-to-Die,
B [Z[E. Socket-to-Socket

JLX2TIL-TILF
A ) )a—3y
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Hewlett Packard
Enterprise
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EPYC Server Product Outline

AS-1023US-TR4

AS-1123US-TN 10R'|’

V.

‘m‘*ﬁgﬁ'

AS-2123US-TN24R25&

\As-zozsus-T'R

Single socket ‘

H15H

Big Twin(2U4node)

AS-2123BT-HTR

AS-2123BT-HNCOR

AS-1013S-TR AS-2013S-TR

)

K AS-4023S-TR

©2017 Supermicro®



AMDEFvVI’EPYC &, HPE ProLiant DL385 Gen10
AANNITA—TUARADEBELEZDH TSV IA—LEE ' ' —mEag—)

®E EDLLER
o BEMELAS
D) arRkTH—IURIZENI-AMD EPYCT Oty 4 —E#Hi(2P, HK6407) » RS 74—
b

& AT —fE8E (8F ¥R, 32DIMMROYE, B KXATB) »
BNT=I/OMERE EX128L— 2 DPCHEIRE 3396 EEE

R HABEORLG—N—(T7— LI TR AFEILO 5+>«-*EU%‘—91%§%>» Genl10iLOS
+AMD EPYC

FERHE
O —ERFANnNSE—-FLALLBEDISYHFATSYRNIA—L
Q {REE-HEERY—/—

Q F—4%4#. HPCHY—/—
—
Hewlett Packard

E ¢
nterprise AMD EPYC™ Processor

HPE ProLiant DL385 Genl10 Server



DL385 Genl10 vs Gen8SLLB: (FRIERIICHERES M L)

Sme—ar) QBSOSO OEEI
o HA768GB BA4TB
DDR3 x24 DIMM (1600MHz) DDR4 x32 DIMM (2666MHz)
Zh—sS SFF x25 (50TB) SFF x30 (459TB)
LFF x12 (96TB) LFFx19 + SFFx2 (234.81TB)
avkao—35 6Gb SAS (Smart7LA) 12Gb SAS (Smart7ZLA)
6 8
- NICHEF 1 St LA 8 x1
ERTEIE FFay AT av(BERE)
T iLO 4 iLO 5(2)arvLARILDOEEN)

—

Hewlett Packard
Enterprise
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PowerEdge R6415

o 1USYHOEIIPY—/\ & K32a7
¢ 16 DIMMABYFERKR2TBAE!)

PowerEdge R7425

o 2USyHBI2PH—/N,

« PCle3.0x2Z20Avwk =A647
e B K10X2.5"NVMeZx7=1£8%x2.5" HDDZE1-1&4 x3.5" HDD e 32 DIMMARBAwWE
BRARATBAE!

« PCle 3.0x8Z0Ovk
e R K32xHDD(RIM24%2.5", N&i4x3.5", M8 x2.5")
o Ff-1TER K24 %x2.5" NVMe

PowerkEdge R7415

. 2USwHBIIP, K327

« 16 DIMMAROYrRK2TBAE!
« PCle 3.0x4AAwk
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RADEON PRO

1) T—4—mi5
Pro WX ProV M
Strategic Desktop & Mobile Virtualized Compute Server
Use Cases Workstations Graphics Accelerators
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Radeon Instinct™ 54 > 7 v 7 2017

Radeon™ “Vega”
GPU Architecture

Radeon Instinct™ MI25

HRBEFL—=2T - FOETL—%
4 “Vegd” GPUT7—FT O Fv—

4 16GB HBM2

4 300W, TaTFI-RAY

Training

Radeon Instinct™ MI6

Versatile 72 25 L—4

4

4

4

“Polaris” GPU 7 —*%T 9 F v —
16GB GDDR5
150W, >4 )L - RO k

-y
\
' RADEON |
|

'.Al i e
Radeon Instinct™ MI8

Compact Inference 7V 5 L—4
“Fiji” GPU T —F TV F ¥—

4 4GBHBM1
4 175W, Ta7J)L-RAv

Inference



RO 5 Ky 7 - R Y%

TIVr—vay RS-
Caffe TensorFlow Torch 7
2L—LT—75
Caffe2 MxNet
SENILDTT
RS54951 MIOpen BLAS,FFT,RNG NCCL C++ STL

ROCm
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GPUOPEN

| AMD | FEBRUARY 16, 2018 |

HTTPS://GPUOPEN.COM/ AL

. PROFESSIONAL COMPUTE

Deferred Path Tracing By Enscape

Insights from Enscape as to how they
designed a renderer that produces path
traced real time global illumination and...

T 12/06/2017

AMD Vega Instruction Set Archit...

Understanding the instruction-level
capabilities of any processor is a
worthwhile endeavour for any developer...

¢ o 08/10/2017

What's new in HIP and HCC for R...

| wanted to share an update on "what's
new’ with HIP and HCC in ROCm 1.6: HIP
has a new home We're still on GitHub, .

. ®m 07/05/2017

Developer Quick Start: MIOpen 1.0

Overview Announcing our new
Foundation for Deep Learning
acceleration MIOpen 1.0 which...

&, Tools

GCN3ISA

ARCHITECTURE

The AMD GCN ISA
Architecture document
describes the environment,
organization, and program
state of AMD GCN Generation
3 devices. It details the
instruction set and the
microcode formats native...

"Gl
GPUOpen

03 Libraries 5 Infrastructure

|REPRODIRECTGMA

Using FirePro DirectGMA, any
PCI-E device can directly write
to GPU memory. FirePro
DirectGMA eliminates
unnecessary system memory
copies, dramatically lowers
CPU overhead, and reduces
latency, resulting in...

2 Applications »

ROCm

The ROCm platform delivers
on the vision of the
Boltzmann Initiative, bringing
new opportunities in GPU
Computing. It is an open
platform for development,
discovery and education
around GPU Computing.

AMDAU



RADEON PRO

MxGPU
(¥ ILF 1—H— GPU)

AMDA1



Radeon Pro MxGPU

AMD MXGPU PRODUCTS

Recommended AMD FirePro™ S-series cards

-

? M

- Evlqa < NS e » I.
Supports up to 16 concurrent users per card Supports up to 16 concurrent users per card Supports up to 32 concurrent users per card
Available on: Dell PowerEdge M630 (via Amulet Available on: Dell PowertEdge R730, Dell Available on: Dell PowerkEdge R730, Dell
Hotkey DXG-S7100X), HPE ProLiant WS460c PowerEdge T630 (Actively Cooled solution), PowerEdge C4130, Dell PowerEdge T630, HPE
Gen9 Supermicro SuperServer 1028GQ-TR(T), ProLiant XL190r Gen9, HPE ProLiant XL 250a
Supermicro SuperServer 1028GR-TR Gen9, HPE ProLiant DL380 Gen9, Supermicro
SuperServer 1028GQ-TR(T), Supermicro
SuperServer 1028GR-TR

https://pro.radeon.com/en/solutions/vdi/
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Radeon Pro MxGPU
AMD MxGPU

MXGPU OVERVIEW SOFTWARE AND VDIECOSYSTEM PRODUCTS ADDITIONAL RESOURCES f

THE WORLD'S FIRST HARDWARE-BASED GPU VIRTUALIZATION SOLUTION

Radeon Pro Softwar

AMD MxGPU is the world's first hardware-based virtualized GPU solution, is
built on industry standard SR=-IOV (Single-Root I/O Virtualization)

technology and allows up to 16 virtualized users per physical GPU to work
remotely.

Unlike software virtualization offerings, AMD's scalable VDI (Virtual Desktop

Infrastructure) technology can better protect valuable data by using a
dedicated share of local memory for increased security.

& VMWARE & CITRIX & KVM OPEN SOURCE

https://pro.radeon.com/en/solutions/vdi/

AMDZ1
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