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Preface: In May 2021, Siemens EDA acquired 
OneSpin Solutions, combining Siemens' Questa 
Formal products and expertise (with roots and 
team members from 0-In) with OneSpin’s “apps 
first” approach to key growth markets including 
Trust&Security, Safety, RISC-V, and FPGAs. The 
combination adds to a cohesive Siemens EDA 
verification solution spanning simulation, formal, 
emulation, and prototyping. To find out what this 
means for the future of formal technology – and 
how end-users will benefit -- I’ve interviewed Formal 
experts Harry Foster (of the Wilson Survey fame, DAC 
2021 General Chair chairman, among other roles), 
and Dominik Strasser (a co-founder of OneSpin; now 
in Siemens R&D).

GREETINGS AND  
HIGH-LEVEL CHALLENGES
Tom: First, welcome aboard Dominik!

Dominik: Thanks, Tom! I know I speak for the whole 
OneSpin team when I say that we are very excited to 
join forces with the Questa Formal team! In the few 
short months since the merger closed, it has become 
even more clear to me that there is so much more that 

we can accomplish together – and do it all so much 
faster – then we could separately.

Harry: Indeed, welcome! And I completely agree with 
your observation – the team is poised to accelerate 
solutions for customers in a wide variety of industries.

Tom: Thanks, Harry for indirectly prompting my first 
question to you both: what are some of the market 
trends – and related implications for the “new” 
Siemens EDA Formal team– that you both see?

Harry: Allow me to refer to data from the most recent 
Wilson Research Group Functional Verification Study 
(May 2020). Per the charts in Figure 1, formal usage is 
growing in both ASIC and FPGA domains:

If I had to give ONE reason for these positive trends, 
I’d say it’s because of the increasing investment in 
automating formal-based flows to make them easy to 
adopt. Indeed, these days many of the formal apps 
are automated to such a degree that any engineer 
who knows an HDL can use these tools out-of-the-
box.

Dominik: Harry’s data certainly reflects what I’ve been 
seeing; and I completely agree with his assertion that 
the packaging of formal technology under-the-hood 
to address high-value verification tasks better than 
any other approach is a big factor in this growth.

I suggest there are other, more basic “usability” 
factors at work here too.

For example, in addition to supporting VHDL, 
Verilog, and SystemVerilog, some of our formal apps 
support SystemC as well; which as you know has been 
adopted by rapidly growing end-markets like Al/ML 
acceleration.

Another key enabler is platform support: both 
the OneSpin and Questa tool chains support MS 
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Windows, and we will continue to invest in both 
platforms to give our customers the operational 
flexibility they require.

But let me cite another, more philosophical 
element: the growing demand for IC integrity 
verification.

Simply stated, all our customers want to avoid 
bug escapes; and in parallel they all also have 
performance and power requirements. Additionally, 
there are increasing number of customers that 
are in particularly high-risk end-markets where an 
unrecoverable fault or security breach would be a 
headline news disaster. Unfortunately, increasing 
complexity, capacity, field programmability, and 
other differentiating design requirements mean 
that companies must be hyper-diligent to not only 
verify design functionality, but also its safety-critical 
aspects along with trust and security elements.

Oversimplifying – but not by much – the exhaustive 
nature of formal analysis is perfect for verifying a 
DUT’s integrity in every aspect of the word. Most 
customers understand this – they know that formal 
is exhaustive and powerful and very effective in 
the right hands – but they have been put-off by 
the historical reputation formal has had for being 
hard to use -- they didn’t think that they could take 
advantage of formal.

Thus, coming back to Harry’s point earlier, I’d 
edit his statement to say, “Increasing investment 
in automating formal-based flows has made them 

easy to adopt by the growing number of customers 
who care about IC integrity verification.” The 
combined Questa Formal and OneSpin portfolio 
of technologies, tools, and talent is focused on 
delivering easy-to-use, scalable solutions to such 
customers – in reality, essentially every IC or systems 
house you can think of -- because with very few 
exceptions, in 2021 everyone’s tolerance for bug 
escapes is smaller than ever.

 
VERIFYING FUNCTIONAL 
CORRECTNESS VS. INCREASING 
DUT COMPLEXITY 
Tom: That’s a pretty tough statement, Dominik! 
While I happen to agree with you, can you provide 
some specifics?

Dominik: Sure! I believe we will talk about the safety 
critical domain later in the discussion, so for now 
let me pick two examples of how formal apps – and 
traditional, engineer-driven property checking -- 
address a universal “common enemy” – increasing 
DUT complexity.

First, there is the verification complexity challenge 
you get from the sheer volume of logic in today’s 
multi-billion gate designs. For example, years ago 
verifying the connectivity between IPs and within 
pad rings used to be something you could delegate 
to a really organized intern. But today’s SoCs 
contain millions of connections – not just point-to-
point stuff, but conditional connections based on 

Figure 1: Formal Usage in ASIC & FPGA Domains
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numerous customer-visible operating modes as well 
as BIST and low power states. These connections can 
span over 60 million module instances inside over 
30 thousand modules! This is where a formal-based 
application can save the day. In a nutshell, using 
the RTL and connectivity specs you already have as 
input, the fully automated Connectivity XL app can 
exhaustively verify the connections within the largest 
SoCs in the world in a matter of hours.

Next, there is the complexity that can come from 
thickets of interwoven logic. The DAC 2020 Best 
Paper: 4.1 Easy Deadlock Verification and Debug 
with Advanced Formal, by lead authors Laurent 
Arditi, et.al. of Arm [1] — clearly showed how 
Questa’s formal-based deadlock analysis – using 
regular IEEE SVA (vs. obscure academic languages 
and methods) — can exhaustively prove that Arm’s 
sophisticated arrays of FSMs, cache arbiters, and 
credit-based protocol logic can never (A) get into 
states that they can never escape, or (B) get hung-up 
in “local minimums”. This verification is something 
you can’t really do with anything other than formal 
-- the logic and state space complexity is so high 
that you would have to be really, really lucky to hit 
upon the deadlocks with simulation or hardware-
assisted verification methods. Indeed, these types 
of bugs are usually found by the end-user when their 
device randomly jams up and needs to be manually 
re-started, or it suddenly re-boots on its own (via a 
watchdog timer or some other last-ditch mechanism 
that the designers felt they had to add because they 
weren’t confident in the verification.)

Harry: It bears 
repeating the 
data on increasing 
formal adoption we 
discussed earlier.  
The growing need 
for exhaustive 
verification of such 
fundamental, mission 
critical elements is 
driving customers 
to consider formal-
based solutions. 
Consequently, our 
team is focusing on 

making these flows easier to use via more automation 
that’s controlled by familiar, IEEE standard languages, 
and scalable debug platforms.

 
FOCUS ON: FPGA DESIGN  
& VERIFICATION 
Tom: The increase in DUT complexity isn’t just an 
ASIC/ASSP/custom processor problem -- today’s 
FPGAs are now the size of the largest ASICs from 
just a few years ago. When you add-in the myriad of 
available, large-scale IP options, even medium-scale 
FPGAs have truly earned the right to be called SoCs. 
Can formal help here? What are the “killer apps” for 
formal for FPGA design and verification (D&V)?

Harry: Let me share some more market data to put 
your question in context. Drawing upon the same 
Wilson Research Group Functional Verification 
Study (May 2020) I cited, a surprising 83% of FPGA 
design projects have non-trivial bugs escape into 
production, as shown in Figure 2.

Dominik: Again, Harry’s data certainly reflects what 
I’ve been seeing. And before I answer the question 
with examples, let me digress into the business 
domain. In short, the parallel experience and success 
that the OneSpin and Questa Formal teams have had 
in the FPGA market was a big driver of the merger. 
This translates into the technical domain, where the 
combined years of experience that we all have with 
FPGA customers’ particular requirements is inspiring 
even more innovation in this area.

Figure 2: Source: Wilson Research Group and Siemens EDA, 2020 Functional Verification Study
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Beyond the classic usage of formal property 
checking for functional verification here, consider 
the following cases where automated formal 
applications help the FPGA developer get their jobs 
done faster, and with higher quality:

• RTL to netlist equivalence checking: As FPGAs 
become bigger and house more critical system 
functionality, the age-old practice of debugging 
FPGA issues in a lab with a logic analyzer – or 
even in-situ – is becoming an unaffordable man-
hours and budget sink. Hence, an automated, 
exhaustive verification of the functional 
equivalence of Register Transfer Level (RTL) 
code to synthesized netlists and the final placed 
& routed FPGA designs is mandatory, which is 
where our "EC-FPGA" tools come in.

• AL/ML and Floating Point IPs: Convolutional 
neural networks (CNNs), popular for FPGA-
based computer vision applications, may 
involve deeply nested loops of floating-point 
operations. Half the battle is to optimize the 
floating point parameters to match the precision 
and area requirements -- the other half is to 
ensure conformance to the IEEE 754 standard. 
Fortunately, formal solutions from Siemens 
allow for 100% coverage and compliance to the 
standard.

• Clock and Reset domain crossing verification: 
These days the majority of FPGA designs use 
multiple, asynchronous clocks. And when it 
comes to resetting the large patchwork of IPs 
at the right time and within specific low power 
strategies, you can’t just hit the master chip-wide 
reset signal anymore. Hence, just like has been 
done for ASICs for over 20 years, the formal-
based Questa CDC and RDC solutions ensure no 
signal-scrambling metastability will occur in your 
FPGA’s RTL design.

• Smart IP reuse: Many legacy designs 
implemented in older FPGAs are still functionally 
viable, but lack the safety, security and trust, 
and power saving features of newer FPGAs. 
Hence, while it’s very tempting to cut-&-paste 
the golden RTL from the past design into a 
new testbench, run some smoke tests, then 
fire up the FPGA vendor tools and press the 
implementation button…

Tom: Wait – do people really DO that?

Dominik: Ha! I’m exaggerating for effect, but the 
fantasy remains. Plus, when people reuse legacy 
code – especially code that’s been out in production 
for years – it breeds a certain complacency that “Oh, 
we don’t need to do much verification since this IP is 
‘field proven’”. Of course, this is dangerous: today’s 
RTL synthesis tools might not produce equivalent 
results because the tools’ interpretation of the 
RTL will most likely not be the same as the original 
synthesis tools that were used, the old RTL might 
not include engineering change orders (ECOs) 
that were implemented on the FPGA netlist but not 
backported to the RTL, etc. Clearly, facilitating the 
“safe” migration of RTL is an area where customers 
need help to turn this around quickly, and thus we 
have responded with several formal-based apps 
to make retargeting FPGA designs as close to the 
desired push-button flow as you can get.

• Platform support choices: Last but not least: we 
support MS Windows in addition to Linux, which 
is critical for numerous FPGA projects.

 
Harry: Again, reflecting on the survey results that 
show the adoption of formal-based flows increasing 
in the FPGA customer base, all the things that 
Dominik just outlined are surely behind this sea-
change.

The way I see it, the new automation combined with 
the solution-centric analysis and debug workflows 
– like the functional safety and DO-254 flows I want 
to talk about next – make the exhaustive analysis 
benefits of formal accessible to any FPGA or ASIC 
engineer who knows RTL.

I’m always skittish about making broad predictions 
– a-la the famous quote from baseball great Yogi 
Berra, “It's tough to make predictions, especially 
about the future.” But, because of the new 
automation and the problem-solution focus of these 
flows, I’d bet money that the next Wilson Group 
survey shows even more growth in formal-based 
technologies for FPGA D&V.
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APPLYING FORMAL TO SAFETY 
AND SECURITY VERIFICATION 
Tom: So let’s talk about DO-254 – and ISO 26262 
– and functional safety (FuSa) -- in general. Harry, 
what role does formal play in this area vs. the fault 
simulation that most people are familiar with?

Harry: First, driven by our decades-long partnerships 
with safety-focused commercial and milaero 
customers, all of our teammates are familiar with 
the stringent requirements for mission success in 
the most severe operating environments in our 
universe. And when I say “universe”, I’m actually 
working backwards from Mars – suffice to say that we 
have customers’ who are driving their products on 
its surface right now. Back here on Earth, there are 
customers’ working to make today’s cars safer with 
innovative ADAS capabilities; and in the future they 
will deliver new levels of autonomy to make travel 
safer still.

These are just a few examples – the market data 
(below) shows that a surprising 40% of today’s FPGA 
and ASIC projects include safety critical elements!

As for how formal is used vs. simulation in FuSa, let 
me make some high-level points and then pass the 
baton to Dominik.

Clearly, for safety-critical DUTs it makes intuitive 
sense to incorporate formal wherever possible 
because of the inherent, no-stone-unturned 
exhaustive nature of its mathematical analysis. And 
this is exactly what our product teams and solution 
architects have been doing: as per the “automated 

apps” theme, FuSa D&V is a perfect case study of how 
formal-based automation is being added under-the-
hood wherever it provides the most benefit to the 
quality of the analysis, or accelerating the creation 
of results, or enhances the end-user’s workflow. The 
net effect is that the embedded formal technologies 
complement traditional techniques like fault 
simulation to make for a much more efficient, higher 
accuracy, and holistic solution overall.

Dominik: Once again, Harry’s data reflects what I 
see across the customer base, and I’m certainly not 
alone: Siemens in general, and the Questa Formal 
and Simulation-centric teams have been heavily 
investing in this area as has pre-acquisition OneSpin 
and continue to do so.

Building on Harry’s comment about creating a 
holistic flow: now with all these teams’ energy and 
offerings in this area being combined – the Questa 
and OneSpin formal technologies, the simulation-
centric Austemper FuSa flows, and the related 
Tessent Design for Test (DFT) products -- Siemens is 
providing ASIC, FPGA, and systems customers a true 
end-to-end FuSa D&V solution – from the initial failure 
modes, effects, and diagnostic analysis (FMEDA) all 
the way to the netlist implementation.

To come back to the specific question of “How is 
formal actually employed under the hood?”, I want 
to do a whole deep-dive interview just this topic 
because it is so important that customers – and their 
auditors and/or DERs – understand what’s going 
on inside the flows they are using to generate their 
documentation for the regulatory agencies and end-
customers. For now, let me cite a few examples of 
where formal enhances FuSa D&V:

• Systemic fault verification: Naturally, formal apps 
and property checking should be used to help 
verify a design meets its functional specifications 
– i.e. this is good old functional verification that is 
the foundation of any FuSa analysis.

• FMEDA analysis: There are several ways formal 
applies here. First, formal is used within the 
automation of the safety-aware partitioning of 
complex SoCs; where faults are allocated to 
hardware parts and sub-parts taking into account 
the available safety mechanisms. Formal apps 
also identify safe faults (Safe Fault Fraction), and 

Figure 3: Percentage of Projects Working on a Safety-Critical 
Standard (e.g., DO-254, ISO 26262, IEC60601, IEC61508)
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Dominik: Indeed the relationship between FuSa and 
what we put under the “trust and security” umbrella 
is a close one: if a system’s security is compromised, 
by definition it is not safe either because any 
FuSa elements can be negatively affected as well. 
Rephrasing in security terms, the “root of trust” starts 
with the RTL design itself – if your RTL design is 
compromised in any way, the whole system is. Thus, 
“hardware assurance” – employing exhaustive formal 
technologies -- is critical to build secure systems 
from the ground up. Again, building on my earlier 
comments, we take a holistic approach to the IC 
integrity in every aspect; providing solutions that 
verify not only functional correctness and safety but 
also trust and security.

The low-level challenge here is this: all stages of 
the IC development process are vulnerable to the 
insertion of hardware Trojans and malicious logic. 
Tying in the prior discussion of logic complexity: 
modern, highly-configurable hardware provides a 
favorable hiding place for backdoors, time bombs, 
performance degradation, or kill switches. In parallel, 
there could be unwanted paths – either by accident 
or design – that expose sensitive data to unauthorized 
extraction or overwriting.

Unfortunately, popular manual techniques such as 
“security by obscurity”, white hat hacking, expert 
code reviews, and even constrained-random 
simulations are not exhaustive even if you could 
somehow scale them up to properly identify 
vulnerabilities in complex IPs.

Consequently, we provide solutions that:

• Automatically generate trustworthiness 
assessment data and reports. These are 
formatted for readability by auditors with limited 
hardware knowledge, engineers unfamiliar with 
the implementation details of an IP, and trust 
assurance experts can use these solutions to 
detect suspicious logic and assess trustworthiness 
using an objective, efficient approach.

• Enable engineers to specify secure paths and 
related registers or memories (containing 
the encryption keys, a patient’s therapeutic 
parameters, etc.). Then, exhaustively verify  
 
 

that the data can not be read, altered, overwritten, 
or erased by hackers or due to some unforeseen 
hardware or firmware bug.

 
Harry: Allow me to share some relevant market data 
in this domain. Per the chart in Figure 4, more and 
more customers are adding security features to their 
designs. Sadly, I expect these percentages will keep 
increasing over time.

THE ALGORITHMS UNDER- 
THE-HOOD – INCLUDING  
AI/ML FOR FORMAL 
Tom: Earlier there was a shout-out to Solido, who 
among other things is famous for the astonishing 
effectiveness of their AI/ML algorithms dramatically 
slashing analysis times vs. the current approaches in 
their domain. What are we doing to leverage AI/ML  
to improve formal verification?

Dominik: Before getting into AI/ML, let me first say 
that new innovations in “classical” formal algorithms 
show no signs of slowing down. Cases in point: 
Jeremy Levitt’s comments on the vitality of formal 
algorithm research in this 2019 interview on the 
annual Formal Methods in Computer Aided Design 
(FMCAD) conference are as true as ever. [2] 

More recently, there is the DAC 2020 paper on the 
work we have been doing with Technische University 
Kaiserslautern on Unique Program Execution  
 
 

Figure 4: Percentage of Projects  
Implementing Hardware Security Features
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measure diagnostic coverage. Moreover, they may 
also identify unprotected logic. Finally, formal-
based hardware metric computation enables both 
early estimation and accurate computation of 
hardware safety metrics (e.g. SPFM, LFM, PMHF). 
Multiple users can work in parallel without the 
complexity of handling multiple spreadsheets. 
Moreover, ISO 26262 work products can be 
generated by non-experts using a repeatable and 
robust flow. The bottom-line is that this formal-
based automation reduces engineering effort, 
enables quick estimates of diagnostic coverage, 
and validates the safety architecture, while also 
minimizing the need for fault simulation.

• Mitigating the Impact of Random Faults: I’m 
not going to do justice to this sub-topic, so let 
me summarize that in concert with the FMEDA 
analysis and resulting data as input, formal is 
employed to verify the effectiveness of the chosen 
safety mechanisms.

 
Harry: Let me add that while this interview is mainly 
about RTL-level functional verification, Siemens as-a-
whole continues to invest in FuSa from the molecular 
level – think of our Solido offerings using Artificial 
Intelligence (AI) and/or Machine Learning (ML) in their 
variation-aware analysis – all the way up to the railway 
products Siemens’ transportation makes.

 
VERIFYING THE NEXT GENERATION 
OF PROCESSORS AND AI/ML 
ACCELERATORS 
Tom: Temporarily parking the AI/ML EDA tool-
support reference for later in the interview, many 
of the end-user products you just touched upon – 
whether it’s space probes, aircraft, or cars – include 
hardware for AI/ML.

In parallel, new processor architectures from both 
traditional providers and open-source initiatives 
like the RISC-V movement are being adopted by a 
host of established companies and startups alike. As 
you both know, these DUTs have a lot of data path 
elements in them – and very deep state spaces to say 
the least – two historical enemies of formal analysis!

Hence, I ask: have we overcome this?

Dominik: The short answers are “Yes” and “Yes”!

Let me start with RISC-V processor verification as  
an example of how formal now succeeds in what used 
to be a difficult area.

One of the main attractions of RISC-V is the 
opportunity to add custom instructions to the 
standard set of instructions – obviously this creates  
a myriad of verification challenges. The complex 
micro architectures for achieving power, 
performance, and area targets, combined with 
the vast number of instruction combinations, 
cache, interrupts, exceptions, and myriad custom 
extensions, all need to be fully verified.

Formal solutions from Siemens are ideally suited for 
verifying RISC-V cores quickly and providing proof 
of compliance to the ISA for both the core developer 
and the those integrating the core into their design. 
The core of the solution is the formalization of the 
RISC-V ISA as a set of SystemVerilog Assertions (SVA) 
using the unique “Operational Assertion” approach. 
This “Operational SVA” enables high-level, non-
overlapping assertions that capture end-to-end 
transactions and requirements in a concise,  
elegant way.

Moving on to AI/ML IPs: these are commonly paired 
with RISC-V or other commercial vonNeumann-style 
processors in SoCs and ASIC, and of course in FPGAs 
as we discussed earlier. To recap: customers’ need to 
optimize the floating-point parameters inside CNNs, 
while staying in the bounds of IEEE 754; is exactly why 
we created the Floating Point Unit app. 

 
USING FORMAL TO ELIMINATE 
SECURITY VULNERABILITIES 
Tom: The processor verification discussion  
prompts me to ask about another issue that’s  
related to processors and whole systems –  
how to use formal to verify the security of a DUT. 
Specifically, The Bad Guys could try to sneak-in 
“misuse-case” behaviors the exploiting hardware 
Trojans and other vulnerabilities inserted for 
nefarious purposes. Referring back to the beginning 
of the FuSa discussion earlier, it makes intuitive sense 
to incorporate exhaustive formal analysis technology 
in a security-focused verification flow. How is this 
done in-practice?
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Checking (UPEC) algorithms to verify the integrity 
of Out-Of-Order (OOO) processor architectures.

Now on to AI/ML: I need to be really careful about 
what I publicly say here, because combined with 
traditional mathematical approaches ML has 
been the benchmark-winning secret sauce that 
enables us to run faster and using less memory 
than competitor solutions. Suffice to say that both 
the Questa and OneSpin teams have been using 
a variety of ML techniques for years; and even our 
videos and articles that you may find from just a few 
months ago are already out of date such is the pace 
of innovation in this area.

Overall, paraphrasing our boss Ravi Subramanian’s 
comment on this topic: “Our R&D team is constantly 
investigating areas where ML techniques could 
be game changers vs. traditional algorithmic 
approaches. We have no religion: if any new 
techniques start to outperform our current  
formal engines, we will happily adopt them.”

Harry: I want to be careful here too, so let me 
just say that when I started my career in formal 
verification, I often wondered when formal 
technology would ever get to this point. Now that 
it’s here – and the pace of innovation is accelerating 
– I fear that the “historical perceptions” of formal’s
scalability and efficiency will be hard to dispel until
we can share more of the customer success stories
that these solutions are delivering. Dare I say it?
We need more marketing. (Yikes!!!)

FORMAL COVERAGE AND 
THE AGE-OLD VERIFICATION 
QUESTION: HOW DO I KNOW 
I’M DONE?
Tom: As reported in prior Verification Horizons 
articles [3] and conference tutorials [4], formal 
coverage now enables individual D&V engineers 
track their personal progress, and simultaneously 
feed their data into the central project coverage 
planning and management flow. What innovations 
can we expect to see in this domain?

Harry: Let me jump in here and “rescue” Dominik 
– I know that formal coverage was a big area of
investment for both 0-In/Questa Formal and
OneSpin pre-merger, and suffice to say this remains
the case in the combined organization.

Dominik: Thanks, Harry! (Laughs!)

You are right. I need rescuing here because — just 
like with algorithms and ML — for competitive 
reasons we don’t want to tip our hand here. That 
said, let me highlight some basic public information 
to put formal coverage in-context of verification 
planning and management processes that are so 
critical to a project’s success.

In general, at the 5000 meter level, formal coverage 
essentially gives the end-user – and with a little 
processing, the project manager – objective 
metrics on the progress and completeness of their 
verification vs. their verification plan.

And at the next level down, formal and simulation 
coverage also measure the quality of the inputs 
created by the testbench to determine whether 
certain operational scenarios are triggered 
(functional coverage) or that certain parts of the 
DUT code are activated (structural coverage).

Furthermore, Siemens EDA’s formal coverage 
capabilities take things several steps beyond 
what simulation (and our competitors) can deliver: 
we can show the user exactly what DUT logic is 
addressed by a given “test” and the associated 
constraints (observation coverage), exhaustively 
identify any “dead” RTL code, report coverage 
for both bounded and full proofs, coverage on 
the effectiveness of the formal testbench itself 
(mutation coverage), and more.

Finally, we have technologies and investments  
in “merging” all the forms of formal coverage that  
I just listed into simulation coverage via the open, 
IEEE standard UCDB format.

Clearly, I’m not doing these topics justice; so going 
forward you can expect many future Verification 
Horizons articles, Verification Academy posts, and 
DVCon tutorials!
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CONCLUSION 
Tom: Thanks Dominik and Harry for your wide-
ranging comments and insight! Final thoughts?

Harry: The market trends are clear – for a wide variety 
of important reasons, formal usage is growing. The 
combined Questa Formal and OneSpin team is 
poised to amplify this trend with some exciting new 
capabilities.

Dominik: Agree 100%. Let me also reiterate the 
significance of IC integrity verification in every aspect, 
and that this a core value we are delivering to our 
customers.
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