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Ampere® Altra® Max Energy Efficiency

Ampere® Altra@) MaX ampERe ALTRA MAX M128-30 cPU FREQUENCY AND POWER

SPECRATE2017_INT BASE ESTIMATED

TDP=250W

CPU Frequency (Hz)

AMD EPYC Milan

TDP=280W

CPU Frequency (Hz)

TYATHOIMAIAY

Power fluctuates
depending on test

Time (secs)

Consistently running
at max frequency

SPECRATE2017_INT BASE ESTIMATE

AMD EPYC 7763 CPU FREQUENCY AND POWER
D Exceeds TDP at times and
fluctuates depending on test

XSLAB M| A5

Time (secs)

Cannot maintain
max frequencies

CPU Power Consompution (W)

Performance

Usage Performance
(SpecRate2017
_INT Base) Power (W) /Watt
AMD EPYC &
Milan ’gsg ZEHE, 7.3118 t.'_|'9§
Etd HiE ME SE 2dsS
Ampere® Bt 7ha A|NO| 22N

Altra® Max

Ampere® Altra® Max maintains predictable
core frequencies while consuming lower
power (below TDP)

Power headroom means workload-driven
power capping can lead to huge density
improvements!

Compelling performance/Watt at
competitive levels of performance

A

AMPERE.
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Rack Efficiency Using Ampere Cloud Native Processors

Based on 42U rack @12.8 kW . Performance per Rack1

St d d % Stranded \
% ::{aancke Qb\:\ Eaane “::\

Capacity apacity

\\\\\

ol = A
Redis I:IE-I é = 2t 0I5
2 M 71Z 281 O] &
PU 0 22

NGINX

X.2642

Cassandra

Cores

ﬁﬁﬁﬁﬁﬁﬁﬁﬁf

Servers

Intel Ice Lake AMD Milan Ampere Altra Max
8380 7763 M128-26

Use 2-3X Fewer Racks vs Legacy x86 for Equivalent Performance

~ Notes: A
SUPERMICRS® 1. Ampere internal models and analysis to identify total compute per f e and system usage power consumption numbers, in standard 42U 12.8kW rack, see end notes
2. Data point uses data taken on M128-30 whereas all o h data poi h MIZS 26 AMPERE.

QIZHIOIMAIAH XSLAB M| A5
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Ampere: Leadership Performance for Cloud Workloads
Highest Performance and Power Efficiency Across Key Cloud Workloads?(?)

Web Services Database In-Memory Caching Media Transcoding Al Inference
(NGINX)® (MysQL)® (Redis)®®! (h.264)G) Image Classification (ResNet-50)!

2~ HEl 3N
Al NHIA(FE)
A™TL E S

—

Intel AMD Ampere® Intel AMD Ampere® Intel Ampere® Intel AMD Ampere® AMD Intel Ampere®
Ice Lake Milan Altra® Max Ice Lake Milan Altra® Max Ice Lake Altra® Max Ice Lake Milan Altra®™ Max Milan Ice Lake Altra® Max

Performance/W

I Throughput (Higher is Better)
Performance | atency (Lower is Better)

Notes:

1. Based on Company benchmarking

2. Intel Ice Lake represents Intel 8380 SKU; AMD Milan represents AMD 7763 SKU.

3. Percentages represent AMD Milan and Ampere® Altra® Max indexed against Intel ice Lake AMPERE.
4. Percentages represent Intel Ice Lake and Ampere® Altra® Max indexed against AMD Milan

XSLAB M| A
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IT Server !_|-|- Cooling

44% /
T,

Power Budget Reallocation

44 +5 + 38 = 87% -> Arm NHE HI2S Eag 4 U= &=

Lighting

1%

Storage_/ Power System

5% 12%
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Scale-Up AIZAQI x86 : 0121 7HC| ZIH|0ILAYt ot D0{0ll 28 ZS Noisy Neighbor #af

% = SOIHAZOR OIst Al A3}
PN Scale-Out AIZAQI Arm : 2 Z2IH[OILH0| S8z 22| ZHE 1:1 2 0¥
DELIVERY ; — 2 0|5 7Hs Pt ds (Predictable Performance) E&

S vCPU, HIRE| 7|2 Arm AABAE JIE x86 2UAEA THH|
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=ctE LIOIEIE2t Al MICHE fI8H QI IXE}

Up to 69% higher Perf/$ with Ampere A1 over Optimized3 Up to 68% higher Perf/$ with Ampere Al over Optimized3
NGINX Reverse Proxy, No Auth NGINX API Gateway, No Auth
Requests per Second (RPS) per $

Requests per Second (RPS) per $

H Al (Altra) ®E4 (EPYC) ®Optimized3 (Xeon)
1200000 1116644

991377 1200000 1074527
1000000 813941 860015 843535 1000000 957569
781450 813402 806214
800000 5T 703eE , 766748 755531
641554 (650529 ’ esont 800000 628764 63049%18421 647240 640436

600000 501743 600000 541106

400000 400000

200000 200000

0

m Al (Altra) mE4(EPYC) mOptimized3 (Xeon)

2 hwt 4 hwt 8 hwt 16 hwt 4 hwt 8 hwt
# of hardware threads # of hardware threads

Al.Flex : Ampere® Altra® CPUs based on Arm Neoverse N1 cores, 3.0GHz

E4.Flex: AMD EPYC third generation processors, 2.55GHz base, 3.5GHz
single-core turbo

Optimized3.Flex: latest third Gen Intel Xeon (Ice Lake) scalable processors, [ RSN 0.0015
3.0GHz base, 3.6GHz single-core turbo

OCl virtual machine Per OCPU per hour($) Per GB memory($)

Intel VM.Optimized3 0.0! 0.0015
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Nvidia GPU architecture

CPU
Optimized for
Serial Tasks

@ S
DATA () O

PC BOTTLENECK
EXPLAINED

CPU

DDD Bl@,

%\

Bottleneck occurs when there is a limit on how much data can be
processed by a computer. If there is differences in processing
speed, bottleneck will happen. CPU bottleneck happens when
the processor isn't fast enough to process/transfer the data re-

GPU
Optimized for Many
Parallel Tasks

BEEEBEE L]

IEEIENEE EREREEEE
ENEIENEE ENEREEREE
SEEIEEEE DEEEEEEE
IENNINEEE DEEEEEEE

INNIREEE DEEREEEE
DEENRAND DERREDEE

GPU

cieved. The same concept applies to GPUs - only this happens if
you pair a fast processor with a low level GPU.

B

HS~ ZAIQITHOIMAIAE

XSLAB M| A5

LI0IE] 710} (Data Starvation) Ti4t
CPU Bottleneck in Al Server

Idle.
vVYY

_/\

Waiting for Data...

CPU | T T 11 - -‘ .

—
Prepared Data

Bottleneck:
Slow Data Flow

UUUU U0UU

GPU
(Model Training/Inference)

*

CPU
(Data Preprocessing)

CPU struggles to prepare data fast enough, causing the powerful
GPU to wait, limiting overall performance.
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HIOIE] 710} (Data Starvation) $i4t — ol Z2 210k

- GPU 2 ¥dt= O|O|E{ ItO| 2RIt CPU Bottleneck in Al Server

Waiting for Data...
Waiting for Data... Idle
Idle.

/O g2l 2ENO= Ze|sH|

o|& A o)
2ol 201 2+ PCle 2210 Raw Data | Decoding Normalization
QITMOT B NHE TN |

s LA

=2 : N\ O CHAZ JH
: I LB E e -
. ™3 [HH| T20| =1 ¥ HIOIE | N — =
/O 210l 2ROl U= 1A | poeReE =
Arm NH OFZ[EIA| 7} &gt B | S p— -
I | =)
- CHS AIS30|MTF Al HIOIE] RO g ’ Slow Data Flow  Prepared Data
SA2I0 Arm N7 ZEED Q2 ® CPU M cpy GPU

(Data Preprocessing) (Model Training/Inference)

CPU struggles to prepare data fast enough, causing the powerful +
GPU to wait, limiting overall performance.
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| 4% v
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High-Speed
10
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1| TOP500 +8 <%
El Capitan
f 3(- Aurora -

Scalable design

HS ‘a9l
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Post-K Chassis, PCB (w/DLC), and CPU Package

60
mm

CPU Package

A0 Chip Booted in June
Undergoing Tests

Fujitsu

9(w1)

BT R

17(4 )
18(41)

. IBM/NVIDIA

32



= St ‘OIOIE MAMEl 715

[X=] E XXl
PERSONA Al Z2 GPUE Bl

Llama 3.2 (3B) Llama 3.2 (3B) AE of
we 2% n=2d HI2E M A
Prompt Eval Prompt Eval

token/sec. token/sec.

ARM 7|8t MH| (2% 'GreenCore’) Intel 7|HF AH (2 x86)

Arm AMH
22.8k Ampere® Altra® Max

1284e(|E, 250W

S (HEY 2A)

x86 Arm x86 Arm

(Xeon 6442Y) (Altra Max) (Xeon 6442Y) (Altra Max)

DeepSeek R1(7B) DeepSeek R1(7B)
@ 23y @ teis e 2% 2 8%
Prompt Eval Prompt Eval

token/sec. token/sec.

2,121

TDP= SX|ot
ATE O] W2

Arm At T2 M| A
Arm x86 Arm
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H200, RTX PRO 6000 = 600W

4 b M
x86 | 350 ~500W
700 = e /| # = GPU NIt ST A
x86 // /| =g 1200 57 27t wnt
GPU M BITHE < o
520 ~ 600W %t ./ / /
Vil
e GIOIE{ME] & H200 ???
180 ~ 400W 180 ~ 400W 7
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Device SelectionyScroll-Up-Down[l ]
® All-Devices

0 DeviceID-0 DeviceID-0@ --- Status: Ready ——- FW Version: 1.20.4.0

O DeviceID-1 NSP Used / Total NW Loaded / Activey (DRAM Used / Total— (DRAM Bandwidth NSP Frequency

© DeviceID-2 [ 0/ I;][ e / 9][253361 KB / 31391;}[ 153232.00 KBps [ 595.20 Mhz
O DeviceID-3

O DeviceID-4 DDR Frequency: Temperature Brd. Power / TDP Soc Power

O DeviceID-5 [ 2133.00 Mhz [ 4y.ee cC [HS.BB W/ 159.99_;q [ 10.00 W

O DeviceID-6

© DeviceID-7

(DeviceID-1 --- Status: Ready —--- FW Version: 1.20.4.0

NSP Used / Total NW Loaded / Activey (DRAM Used / Total DRAM Bandwidth NSP Frequency
[ 0/ 1;][ e/ 9][253361 KB / 31391;}[ 154208.00 KBps [ 595.20 Mhz

DDR Frequency: Temperature Brd. Power / TDP Soc Power
[ 2133.00 Mhz [ L6.00 C [HG.BB w / 156.06_;q [ 10.00 W
(DeviceID-2 -—- Status: Ready ——— FW Version: 1.20.4.0

NSP Used / Total NW Loaded / Activey DRAM Used / Total DRAM Bandwidth NSP Frequency
[ 0 / 1;][ e/ 0][253361 KB / 31391;}[ 153232.00 KBps [ 595.20 Mhz

DDR Frequency Temperature Brd. Power / TDP Soc Power
[ 2133.00 Mhz [ 47.00 C [HG.BB w / 159.99_;q [ 9.00 W

DeviceID-3 -—— Status: Ready —-- FW Version: 1.20.4.0
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