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MAXIMIZE CADENCE® SPECTRE® X SIMULATOR

PERFORMANCE WITH THE AMD EPYC™ 7XF3 CPU

The 3rd Gen AMD EPYC™ 75F3, 74F3, AND 73F3 processors demonstrate superior performance compared to 2nd Gen AMD EPYC 7F72 and 7F52
processors running Cadence® Spectre X°.

January 2022

AMD EPYC PROCESSORS

Designed with leading-edge 7nm technology, 2nd and 3rd Gen AMD EPYC™ SoCs offer a consistent set of features across a range
of choices from 8 to 64 cores, including up to 128 lanes of PCle® Gen 4 and 8 memory channels with access to up to 4TB of high-
speed memory. The balanced set of resources found in EPYC processors means more freedom to match the right size of server

configuration to each workload.

GEN mooeL | cores | saserreo | BoosTrReQ | 13 (%*;)HE
(GHZ) (GHZ)'
2nd 7F52 16 3.5 GHx ~3.9 GHz 256
2nd 7F72 2 3.2 GHz ~3.7GHz 192
3rd 73F3 16 3.5 GHz ~4.0 GHz 256
3rd 74F3 2 3.2 GHz ~4.0 GHz 256
3rd 75F3 32 2.95 GHz ~4.0 GHz 256

Table 1: AMD EPYC 2nd and 3rd Generation Processor Configurations’

AMD has released three generations of EPYC processors (7xx1, 7xx2, and 7xx3). Both AMD EPYC 2nd Gen 7Fx2 and 3rd Gen 7xF3
processors bring high per-core performance optimized for frequency sensitive and single threaded workloads. The rich portfolio
of EPYC high-core-density products can vastly boost the run time performance of applications in the modern data center.
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STANDARDS BASED

AMD is committed to industry
standards, offering you a choice in
x86 architecture. x86 compatibility
means you can run x86 based
applications on AMD EPYC
processor generation.
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“ZEN 3” CORE & SECURITY
FEATURES

Support for up to:
* 64 physical cores, 128 threads

*256MB of L3 cache per CPU
*32 MB of L3 cache per core

* 4 TB of DDR4-3200 memory
*128-160 PCle® Gen 4 lanes
Infinity Guard security features?
* Secure Boot

+ Encrypted memory with SME

CADENCE®

Cadence® is aleader in electronic
design with more than 30 years of
computational software expertise.
The company applies its underlying
Intelligent System Design strategy
to deliver software, hardware, and
IP that turn design concepts into
reality.

CADENCE® SPECTRE® X
SIMULATOR

Cadence® Spectre® X Simulator
allows massively distributed
simulation workloads to help boost
speed and capacity. It performs
advanced SPICE-accurate
simulation with fast convergence,
scalable performance, and a new
mode for handling very large
system simulations.
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CADENCE® SPECTRE® X SIMULATOR

Cadence® Spectre® X Simulator® helps solve large-scale verification simulation challenges for complex analog, RF, and mixed-
signal blocks and subsystems while maintaining the accuracy expected of the Spectre simulation family. Its tight integration
with the Cadence Virtuoso®?custom IC design platform allows engineers to capture and pass design intent from the simulation
environment. It also provides all of the transistor-level analysis capabilities of the Spectre Circuit Simulator.

Spectre X Simulator performs advanced SPICE-accurate simulation with fast convergence, scalable performance, and high
capacity, including a new mode that handles very large system simulations. Some of its key features include:

*  Silicon-Accurate Modeling: Device models are common across all the simulators in the Spectre Simulation Platform. This
eliminates model-correlation issues and simplifies adopting new simulation technologies. Using the same model equations
means that silicon-accurate models from existing PDKs can be used with the Spectre X Simulator.

«  Post-Layout Simulation: The Spectre X Simulator uses proprietary techniques to accelerate post-layout simulation. The
post-layout simulation supports accelerated DC operating point calculation, an advanced matrix solver optimized for RC
simulation and large matrices, and accurate optimization of device parasitics. Multiple modes allow users to optimize set-
ups for different applications: custom IC simulation, analog IC simulation, and EM-IR analysis.

« Native Device Reliability Analysis: The Spectre X Simulator provides a full-chip native reliability simulation and analysis
solution that enables designers to consider reliability effects from the early stages of design until tapeout. Reliability
analysis can simulate the degradation of device characteristics as a function of the circuit operation conditions and time,
allowing designers to assure enough performance margin over the product’s operating lifetime.

* Native Verilog-A Support: The Spectre X Simulator offers design abstraction for faster exploration of the design space,
which empowers better architectural decisions and supporting mixed-level simulation to accelerate top-level functional
verification. The Spectre X Simulator-supported Verilog-A fully complies with Verilog-A 2.0 LRM and automatically
compiles Verilog-A into optimized C-code for high-performance simulation.

«  Advanced Analog and RF Circuit Analysis Techniques: Spectre X Simulator includes performance and capacity
improvements beyond transient analysis. It also accelerates harmonic balance simulation while maintaining the accuracy
expected for RFIC design.

BENCHMARKING METHODOLOGY

AMD engineering created a synthetic benchmark called Performance to compare the relative performance of different
processors and systems. Performance is the ratio of the average application run time on the reference system (ref) to the
average application run time on the system under test (sut), or ref/sut. For the purposes of this paper, reference application
performance will always be normalized to 1.00, because if ref=sut, then ref/sut=1.00. Ratios greater than 1.00 (sut>ref) mean
that the system under test performs higher than the reference system, with ref>sut indicating the test system underperforming
the reference.

The tests described in this brief compared the relative performance of systems powered by different pairs of AMD EPYC
processors. Each test used the slower system as the reference system for that test.

AMD used eight processor cores to run each copy of the full Cadence Spectre X application. Thus, total processor cores/8
simultaneous copies of the full application used all of the processor cores. For example, a system with a 32-core AMD EPYC 75F3
ran four simultaneous copies of the application because 32 CPU cores/8 cores per copy = 4 copies. These tests captured the
elapsed application run time (in seconds) three times for each benchmark on each running copy. These three run times were
then summed and divided by three to obtain the average mean run time for each application copy. Finally, these means were
summed and then divided by the number of running application copies, as follow (2 on a 16-core system, 3 on a 24-core system,

and 4 on a 32-core system) to yield the average mean application performance on a fully-loaded system.*

Table 1and Figures 1, 2, and 3 show the data for these results and calculations with the corresponding average application
performance on a fully-loaded system.
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COMPARISON ANALYSIS

First, AMD compared the performance of the 2nd Gen EPYC 7F52 and 3rd Gen EPYC 73F3 16-core, high frequency processors.
Figure 1 shows that the performance increased generation on generation as a direct result of the improved frequency, IPC, and
larger 32MB L3 cache available to a single core on the 73F3 compared to the 7F52.°

Analog Simulation
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Figure 1: 1P AMD EPYC 7F52 (reference) and 1P AMD EPYC 73F3 16c average mean performance comparison

Next, AMD examined the performance of the 2nd Gen AMD EPYC 7F72 3rd Gen AMD EPYC 74F3 24-core high frequency
processors. Again, there is improvement in performance beyond the already excellent EPYC 7F72 results.
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Figure 2: 1P AMD EPYC 7F72 (reference) and 1P AMD EPYC 74F3 24c average mean performance comparison
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Lastly, AMD explored the workload in terms of socket configuration. AMD has found that some applications prefer the closer
topology of a single socket, while others prefer the additional bandwidth offered by a two-socket solution. The following chart
compares the performance of this workload on two third-generation platforms with the same total number of cores, one using a
2P configuration and the other a 1P configuration. In this case, Spectre X Simulator responds well to the additional memory
bandwidth provided by a two-socket solution.

Figure 3: 2P AMD EPYC 73F3 16c and 1P AMD EPYC 75F3 32c average mean performance comparison

AVERAGE ELAPSED RUNTIME FOR AMD EPYC 2ND GEN AND 3RD GEN

PROCESSORS
AVERAGE 1P AMD EPYC 1P AMD EPYC 1P AMD EPYC 1P AMD EPYC 2P AMD EPYC 1P AMD EPYC
ELAPSED 7F52 16-CORE 73F3 16-CORE 7F72 24-CORE 74F3 24-CORE 73F3 16-CORE 75F3 32-CORE
RUNTIME PROCESSOR PROCESSOR PROCESSOR PROCESSOR PROCESSOR PROCESSOR
Analog 37,662.5 32,684.2 39,842.2 35,883.2 33,266.3 38,256.4
Simulation

Table 2: Average application runtime for 2nd Gen and 3rd Gen AMD EPYC processors, in seconds, on a fully-loaded system

CONCLUSION

AMD 3rd Gen EPYC 7xF3 processors show exceptional per-core and per-node performance across all load levels with compelling
single-socket and dual-socket solutions. In addition, the 32-core AMD EPYC 75F3 extends the product range and unlocks even
higher total performance and compute density. Together, these capabilities make the AMD EPYC 7xF3 family of processors an
excellent choice for running Cadence Spectre X Simulator.
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1. Maximum boost for AMD EPYC processors is the maximum frequency achievable by any single core on the processor under
normal operating conditions for server systems. EPYC-18

2. AMD Infinity Guard features vary by EPYC™ Processor generations. Infinity Guard security features must be enabled by
server OEMs and/or Cloud Service Providers to operate. Check with your OEM or provider to confirm support of these
features. Learn more about Infinity Guard at https://www.amd.com/en/technologies/infinity-guard. GD-183

3. Please see https://www.cadence.com/en_US/home/tools/custom-ic-analog-rf-design/circuit-simulation/spectre-x-
simulator.html for further information.

4. Cadence Spectre X - Performance measured with Spectre X Circuit Simulator Version 20.1.0.126.isr3 64bit on RHEL 8.3
(4.18.0-240.10.1.el8_3.x86_64), running in a fully-loaded condition (1 application copy/8 CPU cores running simultaneously
with 8 threads and 13 GB per copy). Test systems:

- TEST 1 (16-core): 1x 7F52 CPU, 8x 64GB DDR4-2933 DR 1DPC, BIOS 5.14 vs. 1x 73F3 CPU, 1 8x 64GB DDR4-3200 DR 1DPC,
BIOS RYM1001D; testing concluded on 07/30/2021.

- TEST 2 (24-core): 1x 7F72 CPU, 16x 32GB DDR4-2933 DR 2DPC, BI0S 5.14 vs. 1x 74F3 CPU, 16x 32GB DDR4-3200 DR 2DPC,
BIOS RYM1001D; testing concluded on 05/06/2021.

- TEST 3 (32-core): 1x75F3 16x 32GB DDR4-3200 DR 1DPC, BIOS RYM1001D vs. 2x 73F3 CPU, 32x 32GB DDR4-3200 DR 2DPC,
BIOS RYM1001D; testing concluded on 06/13/2021.

All systems share the following configurations: 1.6TB NVMe™ SSD. BIOS settings: Defaults, plus NPS=NPS4
(7F52,73F3,74F3,75F3), NPS=NPS2 (7F72), SMT = Off, Boost = On, APBDIS=1, Fixed SOC P state=P0, DLWM=0ff, X2APIC =
On, Determinism Slider = Performance, Preferred I0=Enabled; OS Settings: Use “throughput-performance” tuned-adm
profile. RAM: Quantities populate all memory channels; speeds are coupled at 2x CPU fabric speed (1467MHz on 7xx2 and
1600MHz on 7xx3) for optimal performance.

5. Based on AMD internal testing as of 02/1/2021, average performance improvement at ISO-frequency on an AMD EPYC™
72F3 (8C/8T, 3.7GHz) compared to an AMD EPYC™ 7F32 (8C/8T, 3.7GHz), per-core, single thread, using a select set of
workloads including SPECrate®2017_int_base, SPECrate®2017_fp_base, and representative server workloads. SPEC® and
SPECrate® are registered trademarks of Standard Performance Evaluation Corporation. Learn more at spec.org. MLN-003

RELATED LINKS

» (Cadence Spectre X Simulator*

e (Cadence Spectre X Simulator Datasheet®
« AMD EPYC™ Processors
AMD EPYC Technical Briefs and Tuning Guides

* Links to third party sites are provided for convenience and unless explicitly stated, AMD is not responsible for the contents of such linked sites and no
endorsement is implied.

DISCLAIMERS

The information contained herein is for informational purposes only and is subject to change without notice. While every precaution has been
taken in the preparation of this document, it may contain technical inaccuracies, omissions and typographical errors, and AMD is under no
obligation to update or otherwise correct this information. Advanced Micro Devices, Inc. makes no representations or warranties with respect
to the accuracy or completeness of the contents of this document, and assumes no liability of any kind, including the implied warranties of
noninfringement, merchantability or fitness for purposes, with respect to the operation or use of AMD hardware, software or other products
described herein. No license, including implied or arising by estoppel, to any intellectual proper ty rights is granted by this document. Terms
and limitations applicable to the purchase or use of AMD’s products are as set forth in a signed agreement between the parties orin AMD’s
Standard Terms and Conditions of Sale.

COPYRIGHT NOTICE

© 2022 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD logo, EPYC, Infinity Guard, and the other products and features
mentioned on this post are registered trademarks or trademarks of AMD, Inc. in the United States, and other countries. PCle is a registered
trademark of PCI-SIG Corporation. Cadence® and Spectre® X Simulator are registered trademarks or trademarks of Cadence Design Systems,
Inc. Other product names used in this publication are for identification purposes only and may be trademarks of their respective owners.
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