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Verify your next AI/ML design with Questa One Avery VIP

Abstract:

This session will highlight the new capabilities and new advanced High-Performance Compute protocols 

we introduced in 2025 as part of Questa One Avery Verification IP launch.

These new Verification IP protocol models and Compliance Test Suites for Ultra Accelerator Link 

(UALink), Ultra Ethernet (UEC), and PCIe Gen7, are needed by any AI/ML design in 2025.

In addition, we describe our new Questa One productivity tools including Protocol Debug for enhanced 

productivity during regression debug, and Test-suite Configurator for VIQ-based accelerated coverage 

closure of your interfaces.
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Faster
Engines

Faster
Engineers

Fewer
Workloads

Delivering up to 5x improved

Total User Productivity

Questa One – Siemens’ Smart Verification Solution enabled by AI
Improving user productivity through the collective power of technology

Scalable Verification
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Broad Portfolio
Verification IPs +
Compliance Tests

AI/ML Roadmap 
with future-proof 

packaging

Finds Design Bugs
that others miss
by running CTS

Multiple IP Partner
testing on many 

controller designs

 Software Aware co-simulation with QEMU/AFM

Software Aware 
co-simulation

with QEMU/AFM

 Sim Acceleration  on emulator and prototype system

Sim Acceleration
on emulator and 

prototype system

Fast Architecture SV/UVM, random, runs on all engines

Fast Architecture 
SV/UVM, random, 
runs on all engines

First-to-market investment builds quality and depth

First-to-market 
investment builds 
quality and depth

Questa One Avery VIP - Delivering Accelerated Confidence
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SoC essentials    
CHI, ACE5, AXI5, AHB, APB           

CXS, TileLink, JTAG, UART                

SMBus, SPI/xSPI, I2C/I3C/I2S                    

human interface  
USB4, USB3.2, PD, SoundWire    

HDMI2.1a, DP2.0, DPI, SFPDP     

automotive net    
10M-10G T1 Auto Ethernet, 

TSN/AVB      

CAN/LIN, Flexray, MIPI CSI/DSI    

mil-aero verticals      
PCI, JESD204, SRIO, Mil-Std         

SpaceWire, SpaceFibre, 1553b   

memory models
DDR5, LPDDR5/6, GDDR6/7, DFI

RDIMM5, LRDIMM5, MRDIMM5, HBM4

high-perf storage
CXL2/3, NVMe, UAS, SAS, SATA, AHCI,

UFS4, eMMC, SD, ONFI, Flash/SSD stds

3DIC/chiplet
UCIe 1.1/2.0, BoW, C2C, HBM2E/3/4

Custom Solutions & Services

high-perf compute
PCIe5/6/Gen7 interconnect

CCIX, CXL 2.0/3.0/3.1/3.2

networking
Ethernet 800G/1600G, MacSec

Flex-E, BaseT, UEC, UALink, Infiniband

Questa One

Avery VIP

Portfolio
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Questa One Avery VIP – Ethernet 1.6T 802.3dj – The Foundation
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Broad PortfolioAI/ML RoadmapFinds Design BugsMultiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture

Fast Architecture

First-to-market investment builds quality and depth

First-to-market 
investment builds 
quality and depth
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Ethernet 1.6T VIP Roadmap:

• 1.6T/800G – 802.3dj – support for all lane configurations and inner FEC features

• the foundation for UEC and UALink 

Easy Integration with :

• Full UVM support

• Connectivity Modules & Agents

VIP Features

• Multiple Callbacks/Analysis Port

• IOL compliance Tests –MAC, PHY & RS-FEC

• Debug

• 100s of Assertions (Checklist)

• Multiple Tracker files – MAC, PCS & PMA

• Transaction Recording with Visualizer

• MACSEC Features

• IEEE 802.3 2022 & IEEE 8023df-2024.pdf & IEEE8023dj_D1p2.pdf

• Full Speed Support from 10Mbs to 1.6T including Automotive (T1) Ethernet

• MAC: framing, addressing, Application and error detection

• RS-FEC (544,514), RS Codeword Interleaving

• Circular shift, Hamming code, BCH(CL184), Frame sequence and Padding

• RS-FEC(528,514), LL –RS-FEC

• Support a MAC data rate upto 1.6 Terabit/s 

• PMD Link Training 

• Auto speed resolution using Auto Negotiation 

• PMA: Inner FEC, Symbol-Quartet Muxing, clock and data recovery

• Support for Ultra Ethernet in future Release

“you are seven
months ahead of
the competition”
– Customer A



Questa One Avery VIP – PCI Express Gen7 – The Foundation
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Broad PortfolioAI/ML RoadmapFinds Design BugsMultiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture

Fast Architecture

First-to-market investment builds quality and depth

First-to-market 
investment builds 
quality and depth
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PCIe Gen7 1.0 Specification – June 2025 support

• Foundational for UALink, CXL 

• Avery PCIe VIP and Compliance Test Suites leading the market since 2015

PCIe Gen7.0r0.7/0.9/1.0 spec:

• Engaged with Early Access customers

• 128GT/s data rate 

• PIPE 7.0, 160-bit Serdes Interface supported

• Full / Bypass / No equalization

• I-EIEOS  supported

• TS1/TS2 update

• Complete Security Stack: SPDM,IDE 

KM,IDE,TDISP

Broad customer availability TODAY

• Typically, VIP available 2 weeks after spec

“you find PCIe bugs
in 3rd party design IP
that other VIP 
misses”
– Customers B, C, D



Questa One Avery VIP – Ultra Accelerator Link (UALink)
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Broad PortfolioAI/ML RoadmapFinds Design BugsMultiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture

Fast Architecture

First-to-market investment builds quality and depth

First-to-market 
investment builds 
quality and depth
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UALink enables direct, fast GPU to GPU load/store/atomic operations:

• Both Ethernet based and PCIe based transport – Infinity Fabric protocol

• Working with 4 lead customer/partners

• Full stack available with Ethernet/PCIe, which includes

• CTS, Assertions

• Callbacks, Error Injection

• Trackers, Scoreboard

• Security

• Functional coverage

• Layer-wise verification



DL+PHY DUT

Usecase6

PHY DUT

Usecase8

TL+DL DUT

Usecase9

DL DUT

Usecase5

TL DUT

Usecase3

UPLI+TL DUT

Usecase2

DL

PHY

Accelerator B 

UPLI

TL

PHY(DUT)

DL(DUT)

TL(DUT)

UALINK Usecases
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Accelerator B 

UPLI(DUT)

Accelerator A 

UPLI

TL

DL

PHY

UPLI DUT

Usecase1

DL+TL DUT

Usecase4

TL+DL+PHY DUT

Usecase7

Broad PortfolioAI/ML RoadmapFinds Design BugsMultiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture

Fast Architecture

First-to-market investment builds quality and depth

First-to-market 
investment builds 
quality and depth



Questa One Avery VIP – Ultra Ethernet (UEC)
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Ultra Ethernet v1.0

• Updated Transport, link, and physical layer to meet AI workload demands.

Ultra Ethernet Transport (UET)

• Open protocol spec, purpose-built to run over IP and Ethernet

• Advanced network security with an optional security layer at transport.

• Aligns with 1.6T Ethernet scalability and energy efficiency goals

Broad PortfolioAI/ML RoadmapFinds Design BugsMultiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture

Fast Architecture

First-to-market investment builds quality and depth

First-to-market 
investment builds 
quality and depth
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Questa One Avery VIP - Architecture
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• Simple Architecture

• Native SV/UVM

• Fast Implementation

• Constrained Random

• Tool / Flow Integrations

• Visualizer Debug

• VIQ Plan/Coverage

• Multiple Engine Support

• Questa, VCS, Xcelium

• Veloce Acceleration

• Veloce Prototyping

• Software Support

• QEMU and AFM

Broad PortfolioAI/ML RoadmapFinds Design BugsMultiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture SV/UVM, random, runs on all engines

Fast Architecture 
SV/UVM, random, 
runs on all engines

First-to-market

First-to-market

Questa One Avery VIP

VIP

Configurator

UVM

FrameworkTestbench Automation

VIP Configurator & UVMF

Simulation Agnostic

Questa One

Simulation

Avery

Verification IP

Compliance Test 

Suites
Avery VIP Foundation

High quality VIP & CTS

Industry-Leading Reputation

Simulation Agnostic

SAV

Adapter

QEMU

SW Models

Software Aware VIP (SAV)
Accelerated Confidence by

Transforming Sequences to Software

Protocol 

Coverage

Protocol

Debug
Smart Verification

Protocol Aware Debug

Test Suite Configurator in VIQ

AI Driven Visualization/Analytics

Visualizer

VIQ

Speed

Adapter

VTL

Library

Veloce CS

Emulation

Veloce CS

FPGA Proto

Accelerated Verification
One VIP supports Veloce CS

No Testbench Changes Needed
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Questa One Avery VIP - Protocol Aware Debug
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Broad PortfolioAI/ML RoadmapFinds Design BugsMultiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture SV/UVM, random, runs on all engines

Fast Architecture 
SV/UVM, random, 
runs on all engines

First-to-market

First-to-market

Easy to Debug – Questa One Protocol-Aware Debug combines VIP and Visualizer

• Visualize the Protocol Tracker logfile

• Decoder ring for complex traffic

• Waveform window protocol support

• View transactions alongside signals

• Protocol State Machine view

• visualize BFM state / memory state
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Questa One Avery VIP - Beyond VIP
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Broad PortfolioAI/ML RoadmapFinds Design BugsMultiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture SV/UVM, random, runs on all engines

Fast Architecture 
SV/UVM, random, 
runs on all engines

First-to-market

First-to-market
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SW-Aware

VIP (SAV)

Avery VIP +

Test Suites

Accelerated

VIP (XLV)

HAV Solutions:

Veloce SLS

Best-in-class VIP:

• RTL I/F Signoff

• SV / UVM Sequence based 

Verification of a protocol interface

• Compliance suites with coverage

Differentiation:

• I/F SW Driver Signoff

• Adds Software as stimulus to 

RTL Testbench VIP, enhancing 

Verification with real world traffic

System Validation:

• Pre-RTL architectural modeling

• Post-RTL SW dev on Hardware

• OS- and Application-SW sized 

workloads after design is stable

• System Level Signoff

Differentiation:

• Reuse full VIP on HW

• Accelerate simulation Verification

by reusing SV/UVM Testbench 

and stimulus on Veloce engines
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Questa One Avery VIP - Compliance Test Suites (CTS)
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Build vs Buy? Rely on Avery VIP+CTS for compliance/quality, freeing up your resources

Avery Compliance Test Suites:

• Covers whole spec, not just std tests

• Constrained-random SV/UVM code

• Full test plan and coverage model

• Still finding PCIe5 bugs in IP configs

• Industry’s signoff VIP / test suite

Broad PortfolioAI/ML RoadmapFinds Design Bugs
that others miss
by running CTS

Multiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture

Fast Architecture

First-to-market

First-to-market

Standard 

VIP
“you found an IP bug the IP 
vendor VIP did not catch –
with just ONE test”
– HPC customer

CTS covers the

full PCIe Spec

- all details
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• 10M to  MultiG T1

• Open Alliance Tests

• Preemption

• Clause 4 

• MACSec

• Pause Control

• MACSEC

• Pause Control

• Clause 4 

• Preemption

• BASE-R

• BASE-X

• MACSec

• Pause Control

• Clause 4 

• Preemption

• BASE-R

• Link Training 

• Autonegotiation 

• RS-Layer
1.6T-10G 5G-1G

Automotive 
Ethernet

100M-10M



Questa One Avery VIP - Coverage Closure with Verification IQ
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Test Suite Configurator and VIQ:

Seamless flow for managing

complex protocol Test Suites

and closing Coverage

Broad PortfolioAI/ML RoadmapFinds Design Bugs
that others miss
by running CTS

Multiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture

Fast Architecture

First-to-market

First-to-market

DETAIL
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Questa One Avery VIP - Product Roadmaps
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Broad PortfolioAI/ML Roadmap 
with future-proof 

packaging

Finds Design BugsMultiple IP Partner

Software Aware

Software Aware

Sim Acceleration

Sim Acceleration

Fast Architecture

Fast Architecture

First-to-market

First-to-market

UCIe
1.1

UCIe
2.0

UCIe
1.0 BOW

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

CXL
2.0

CXL
3.0

CXL
3.1

CXL
1.0

CXL
1.1

PCIe
6.1

PCIe
7

0.5

PCIe
7

0.7

PCIe
7

0.9

PCIe
7

PCIe
6

PCIe
5

NVM
e

2.0

NVM
e

2.1

NVM
e

1.4

USB
4

USB
4

2.0

USB
3.2

USB
4
v2

UA
Link

UEC
Ether
1.6T

Ether
TSN

EtherEtherEther

UFS
3.1

UFS
4.0

UFS
3.0

Infini
BandRoadmaps are Subject To Change

USB4 Version1

• All features, Tunneling USB3/PCIe/DP, TBT3

USB4 Version2

• Gen4 speed

• Asymmetric Link, link recovery, other V2 functions

• USB3 GenT

• Enhancement for PCIe Tunneling

NEXT:

• USB4 Version1 - DP Tunneling CTS

• USB4 hub with embedded PCIe switch

• USB4 Version2 - DP2.1 Tunneling

PCIe Gen7.0r0.7/0.9 spec:

• Engaged with Early Access customers

• All at 128GT/s data rate, PIPE 7.0

• Full / Bypass / No equalization

• New EIEOS are supported

• TS1/TS2 update

NEXT: Follow PCI-SIG activity

• Prepare for upcoming r1.0 specs

• Typically, VIP available 2 weeks after spec

PCI-SIG DevCon June 11th

Broad customer availability TODAY at spec r0.9

Advanced Ethernet:

1.6T (200G/) 802.3dj ethernet spec

Validated with a major IP vendor2025 Protocols:

UALink – over PCIe and over 200G Ethernet

Ultra Ethernet (UEC)

Infiniband, Interlaken, others
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Disclaimer

© Siemens 2025

Subject to changes and errors. The information given in this document 

only contains general descriptions and/or performance features which 

may not always specifically reflect those described, or which may 

undergo modification in the course of further development of the 

products. The requested performance features are binding only when 

they are expressly agreed upon in the concluded contract.

All product designations may be trademarks or other rights of 

Siemens AG, its affiliated companies or other companies whose use 

by third parties for their own purposes could violate the rights of the 

respective owner.
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