Questa™ One .41
SFV |

Faster Engines

Faster Engineers
Fewer Workloads ‘
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Industry challenges

Current headwinds impacting success
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First silicon success declining faster, projects finishing later in recent years
Decline in ASIC first silicon success & increase in projects behind schedule

First silicon success
Number of spins before production

First time silicon success

ONLY i

1in7

Achieve first time

silicon success 20% —

10% ——

2020
0% ——

Decline in first silicon success combined with increasing wafer
and mask cost

Source: Siemens EDA and Wilson Research Group, 2024 Functional Verification Study
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Schedule overruns

Projects finishing late

Percentage of projects behind schedule

ONLY 75%

1in4

Projects finish on | 709%
schedule

65%

2016 2020

60%

Despite declines in first-silicon success, teams are investing more
in development
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Ever-present productivity gap is growing, with resource deficits predicted
Growth in DV teams, where possible, only slowed the growing gap

iii l -1 Functional respins . Schedule overruns

129% 115% 110%

Since 2020 Since 2020 5% worse than 2020
Source: Siemens EDA and Wilson Research Group, 2024 Functional Verification Study

Minimal time-to-market
impact

Productivity

Hardware & software '!Un/ Compliance amidst K (> Massive-scale
- ) =% >
{i} co-development BB customization Bifedd interconnect

+127% 130% 120%

Since 2020 Since 2020

Since 2016
Source: Wilson Research Group and Siemens EDA, 2022 Functional Verification Study

Silicon designer
supply gap

23,000

In 2030
Source: The Growing Challenge of Semiconductor Design Leadership, Boston Consulting Group & SIA, Nov 2022

Designer demand

Designer supply
annual increase

150%

In 2030 compared to 2022

1%

Through 2030

Investing in verification resources
did not deliver expected returns

Increasing complexity

Continuing the never-ending
trend

Labor shortages
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Growing gap of talent emerging
from education
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Security features deliver no security if not verified
Rate of projects including security requirements increase faster in recent years

Designs containing security features

70%

60%

50% ———

40% ——

Design Projects

30% ——

20% ——

10% ———

0%

ASIC FPGA

2020 m=2022 m=m2024

Source: Siemens EDA and Wilson Research Group, 2024 Functional Verification Study
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Failure-intolerant applications are increasing in high-vulnerability environment
Current verification methods can not deliver proof of compliance

2023 Intel-reported vulnerabilities by category

1000

Hardware 103
vulnerabilities in I
CPUs and GPUs I .

;

https://www.intc.com/news-events/press-releases/detail/1677/intel-releases-2023-product-security-report-highlighting20240223917900/en/

Vulnerabilities

Security and
assurance
requirements

Increased awareness is

ot avial Supply chain vulnerabilities
not eliminating issues

Data confidentiality & integrity

-

National Security concerns ?\
g

~ Feoa
133% | | 144%

Since 2020 Since 2020
Source: Siemens EDA and Wilson Research Group, 2024 Functional Verification Study

Security
features
In designs

Requirements Increasing demand for vT
f“r'ee&ggﬁyi””easmg hardware assurance m
Regulatory requirements —
,‘Ww
Growing complexity :
Complexi ty Increased security threats
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More features to verify to
ensure compliance &
security in design
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Addressing these challenges with
static & formal technologies
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Static and formal are critical to success amidst today's industry challenges
Complementary to simulation, deliver assurance and productivity

1. Productivity
Find issues and get early intent-focused answers
Increase simulation efficiency with narrower scope and reduced debug

/
sll | Formal First

Peak
Productivity

Why Static & Formal
Verification?

a Proof Positive

Absolute
Assurance

2. Assurance
« Find what simulation won’t with exhaustive coverage of complete state space
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Convergence of new technology and new industry challenges
Al/ML, automation and integration enable new verification flows and solutions

Al and ML

Rapid Al and ML advances
Generative Al and LLMs
Predictive and analytic Al

Industry challenges
Complexity changing at unseen rate
Resource and skillset challenges
Time-to-market pressure

Global dynamics and de-globalization
Supply chain uncertainties

Opportunity

Technology
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Introducing Questa One SFV: Purpose-built stimulus-free verification
Al/ML, automation and integration enable new verification flows and solutions

Al and ML

Rapid Al and ML advances
Generative Al and LLMs
Predictive and analytic Al

Py

Stimulus-free verification
Exhaustive assurance

SFV

Technology

Scalable

10 Restricted | © Siemens 2025 | Siemens Digital Industries Software

Industry challenges

Static & Formal Complexity changing at unseen rate
Resource and skillset challenges

Time-to-market pressure

Actionable early insight Global dynamics and de-globalization

Supply chain uncertainties
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What is
Questa One SFV?

Full availability, full utilization, scalable performance
delivering stimulus-free verification for today's
challenges
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Questa One Smart Verification Solution enabled by Al

Faster engines, faster engineers, fewer workloads

Questa One Sim

One engine with breakthrough
performance for functional & fault sim
for RTL, GLS, & DFT applications with
parallel processing & profiling

Questa One SFV

One stimulus free verification solution
delivers total user productivity through
synergistic combinations of static &
formal analyses, Al, automation &
parallelization

12
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Questa One
Total User Productivity

Pajewony

. \
ected Ver'\i\c"“

Questa One Verification IQ

One smart common management
solution that utilizes generative,
analytic, & predictive Al to drive to
verification closure faster, with fewer
workloads

Questa One Avery VIP

One industry-leading VIP solution that
supports 3DIC & chiplet verification
from IP to SoC, seamlessly
integrating simulation & emulation
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Questa One SFV: Integrated stimulus-free verification
Delivering static & formal’s long-held promise of solving next-generation problems

) .
$ Faster Engineers
,9 Intuitive use
w 3
q(JJ £ Instructive coaching
E < Integrated workflows
I
g A Process
=S "é' Fewer Workloads
e §>§’ Smart resourcing
qc’ = Adaptive workflows
% \& Analytic insights
Z
¥, 2
2
c 2 Faster Engines
\ .
% Automated scope reduction
Leading solvers
Unparalleled availability
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All static & formal in integrated flows

Contextually aware

Static Assist Al

Formal Assist Al

Scalable Formal

Limitless Formal
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Questa One SFV: a new product encapsulating analyses, Al and IVE
Enabling full utilization and availability within a single product

Questa One Integrated Verification Environment (IVE)
Integration of analyses, Al/ML and automation

Insight services

User interfaces

Al/ML and Automation
Generative Al and LLMs

Predictive and Analytic Al
Automation of flows and processes

Analyses
20 legacy products combined into a single package

Static & Formal Foundation
Best-in-class library of solvers
Best-in-class orchestration
Limitless Formal parallel scalability
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Questa One SFV
«Single product
*Al/ML features
*Synergistic features
«20 analyses
*Flexible scalability

SIEMENS




What is Questa One IVE?

The Integrated Verification Environment is foundational technology
enabling increased total user productivity
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Questa One SFV: Integrated stimulus-free verification
Delivering static & formal’s long-held promise of solving next-generation problems

QO .
$ Faster Engineers
O Intuitive use
w 3 . )
q(JJ £ Instructive coaching
o < Integrated workflows
I
g T Process
= ® Fewer Workloads
e §>§’ Smart resourcing
qc’ = Adaptive workflows
% \& Analytic insights
2%
2
c 2 Faster Engines

Automated scope reduction
Leading solvers
Unparalleled availability
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All static & formal in integrated flows

Contextually aware
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Questa One SFV‘s IVE delivers integrated and interconnected flows V‘ i
Single entry point of Developer enables access to multitudes of analyses QY

Design and project management

Developer

Smart editing

Design Smart Editor Integrated

Browser Analyses I

. . Seamless integration
4 I
E-E E « Source navigation

Graphical visualization*

* target with 25.3 release
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Questa One SFV delivers integrated and interconnected flows through IVE
Example: Lint Confirm: invoking formal linting to determine if Lint issues are real

How can | confirm the Syntax Lint Actionable

issue list Lint issue list

lint issue is real” correct RTL

! Smart editing Lint Formal

On-the-fly linting analysis inspection
(2025.3)
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Questa One SFV‘s IVE delivers flexibility and control for developers
Comprehensive project management in development environments

Add Sources

Type Impert Mode Ubary  Dislect Compile Optiens

S File Project Edit Selecti

Help - o
o> D +oExe CREB 6
EPLORER + Questa pJ Addlni Souces |
» OPEN EDITORS
o[ Add INI Sources
< PRosECT EXPLORER
— > [OrcerRocE GBSO Path Library Type Library Mapping
=
L
oSt
% File Project Edit Selection View Go Terminal Help Guesta Developer - Q1VE - QIVE = a]
s €c->|D|+-B0x& RE| 6
nnnn R + - | QuestaDeveloper X | == Setting
» OPEN EDITORS e o
> aive FPGA Libraries Setup

"\ PROJECT EXPLORER

_ v [ raeROGE. (30, &

_work
® > _worklib st nd Formal Libraries
°

> W\ xil_defaultlib
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B MapOnly W Overwrite

W Map Only

X

X

Design and project management I

Project creation and management

Continuous enhancement

Source management and SCM

Flexible workflow and visualization
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Questa One SFV‘s IVE delivers enhanced code development features
Activates support for mixed language, real-time validation and advanced linting

hen
ctrl+F12 | output data n <= wbOutputData;

421 (decada_an) 1 rising edge(clk) ther S t d.t-

4 begir o to Declaration f wbDataForOutput = '1' t mar e I Ing
i 0 to lementations

iz ces

67 output_enable <=

> G

>- . __|output_enable_n| .

;r: PR = \ ‘ f{j?ﬂ,l.f". Rename, Ctrl+Enter to Preview ° M ixed | ang u ag e S u ppo rt
end if;

mrl Change All Occurrences Ctrl+F2

Source Action...

* Real-time syntax validation

siemens.sva

» Code refactoring

« Advanced linting and auto-fixing
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Questa One SFV‘s IVE connects static and formal analyses
Seamless integration delivers a comprehensive verification environment

Lint integration setup

Available Setups

D SetupName
1 um2

fe Project Edt Selection View Go Terminal Help
sewp( ¢ > D +BEXx& CHE
pre () | vmaun +

wwwwwwwww

" () |~ @ Openfuninspected, pending, bug) ( 11510 (21767))
e > X Error (6)

> A Warning ( 2803 (4112))

> @ Info ( 701 (17649))

> @ Resolvediverified, fixed, waived) ( 2652 (4523))

pel_bridge32.y - QIVE - QIVE

pei-bridged2y x

[3:0] int
B reg input
eset_in
1k _in
nit_complete in nit_compl
in (in .
(in in),
i (in_reg_irdy in),
pci_trdy in (in_reg trdy in),

vier: (R . 5o W | F | B | © | B | % | B | Sq [Tou 11510 selectes

Status-Severity-Check Message

] B uninspected (11510)
| % Error (6)
| | i Info (87¢
n A Wan
{g} > CLASSKC DEBUG
@14202
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Seamless integration

[ J
- o X
(]
(]
Lint Chec
pac ilog (*25 B

Lint integration

Static solution integrations

Formal solution integrations
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Questa One SFV‘s IVE enables code navigation and reference management
Streamlines access to code locations and modules

File Project Edit Selection View Go
& = | IO SR & =) 2 e
EXPLORER =+ .

> OPEN EDITORS

> QIVE

~ PROJECT EXPLORER
~ [M PCI_BRIDGE
~ M\ cdc_protocol_formal_w...

# cdc_protocol_bind.sv...

# cdc_protocol_clockgat
# cdc_protocol_clock.. 2
# cdc_protocol_dsel.sv..

cdc_protocol_fifo.sv ...
# cdc_protocol_glitch.sv...
# cdc_protocol_hammin...

# cdc_protocol_handsha...

>
>
>
e
>
>
>
>
> # cdc_protocol_sample:s...
>

# cdc_protocol_sync.sv...

#
#

# rst_clk_aligned.sv Syst..
~ WY pei-worklib
bus_commands.v Verilo..
pei-async_reset_flo.. 1
pei-_bridge32.v 4 Verilo...
pci_cbe_en_crit.v Veril..

pei_conf_cyc_addr_de..

SRV VIR

pei_conf_space.v Veri

pei-constants.v Verilog
pci-cur_out_reg.v Veril...
pei-delayed_sync.v ver...
pei-delayed_write_reg....

pei-frame_crit.v Verilog...

R R R

pei-frame_en_crit.v Ve.

§C: > QUESTA DEVELOPER TEMPLATES EX...

®1A2

22

A\ Problems @ X

Terminal Help ® pci_async_reset_flop.v - Q1VE - Q1VE

G

g cdc_protocol_clockoff.sv 2 opci-async_reset_flopv 1 @
mp QuicksSt ource rtl > vieg >

dule pci_async_reset flop (
data_in, clk_in, async_reset data out, reset in

);

1

npu data in;

u clk in;

async_reset data out;
Undefined variable: 'reset n_in'.
Compilation(vlog-2730)

view Problem (Alt+F8)

@(posedg

No quick fixes available

89 clk_in or posedge reset_n_in)

1 f (reset_in)
begin

async_reset_data out <= #'FF_DELAY 1'b0;

async_reset data out <=

# FF_DELAY data in;

Output

~ pci-async_reset_flop.v /bata

~ # cdc_protocol_clockoff.sv /bz :
Undefined variable: setup_strobe. Compilation(vlog-2623) [Ln 40, Col 1]
Undefined variable: hold_strobe. Compilation(vlog-2623) [Ln 41, Col 1]
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ysync_reset_flop.v

Source navigation

- Reference linking

« Message navigation

- State-machines and module access

Declaration navigations

Ln89,Col1 LF UTF-8 Spaces:4 verilog (212 B
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Questa One SFV:
Static Assist Al

Create and maintain a clean, efficient codebase and deliver high-
quality RTL designs with ease

SIEMENS




Questa One SFV: Integrated stimulus-free verification

Delivering static & formal’s long-held promise of solving next-generation problems

QO .
$ Faster Engineers
O Intuitive use
w 3 . )
q(JJ £ Instructive coaching
o < Integrated workflows
I
g T Process
= ® Fewer Workloads
e §>§’ Smart resourcing
qc’ = Adaptive workflows
% \& Analytic insights
2%
2
c 2 Faster Engines

Automated scope reduction
Leading solvers
Unparalleled availability
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Static Assist Al

SIEMENS



Questa One Lint Assist Al: Productivity through static, formal, Al integration
|dentify, auto-fix and verify changes in a single flow

How can | get

Known list of Clean
clean code faster?

issues Clean code equivalent code

Smart editing Auto-fix Automated
On-the-fly linting (or auto-waive) equivalence check
Automated full linting (2025.3)

Formal lint cross-check
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Lint Assist Al: high-productivity path to high-quality RTL designs
Integrated view of Lint issues with dedicated easily-accessible tab

Flle Project Edit Selection View Go Terminal Help

> |0|+B08 x & | BBEB| 6

G

T ©

2
o

B0 W e

&3

QUESTA LINT +

v LINT SUMMARY

@ Open(uninspected, pending, bug) ( 11510 (21767))
> X Error (6)
> Ak Warning ( 2803 (4112))
> ) Info (8701 (17649))

> @ Resolved(verified, fixed, waived) ( 2652 (4523))

pei_bridge32.v - QIVE - QIVE

pei-bridge32.v X

L3L:0] LTy du_in = pLidu_iL ;
[3:@] in reg cbe in

pci_in_reg input_register

.reset_in
.clk_in

init_complete_in

pci_gnt_in

.pci_frame in
.pci_irdy_in
.pci_trdy in

(reset),
(pci_clk),

(in_reg gnt_in),
(in_reg frame in),
(in_reg_irdy in),
(in_reg_trdy in),

= int_pci_che ;

(conf_pci_init_complete_out),

Lint Checks X

Run Lint analysis

> CLASSIC DEBUG

1 AImIR

26
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Slinataee
ritter: [ = . sttus: W | F | B B Total: 51 | Selected: 0
Status-Severity-Check Message Module
| | uninspected (51)
[ | @ Info (51)
| | end_label_missing (45)
| | space_missing (6)
InARKT Cl20 IE ITER Cnarscd verilas (08 1
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Lint Assist Al: high-productivity path to high-quality RTL designs

Easily filter for auto-fixable lint issues

Filter for auto fixable lint issues

File Project Edt Selection View Go Terminal Help QIVE-QIVE X
> D +B0x8 EBE K
| oussTauNT 2
T v LNTsMRY
() | @ Open(uninspected, pending, bugl { 11510 (21767))
jo
% > % Emor (6)
» A Waming { 2803 {4112))
=)
€ | (@ Info (8701 (17649))
3 @ Resolved(verified, fied, waived) ( 2652 (4523))
08T
ens @ 3 3 o
S ive: T . 5 W | F | B B | N | o 51 seecet 1
Status-Severity-Check. Message Module
= ] H uninspected (51)
| # o (51
e [
] Consve s st bl b e e el g Constues e ke e wbs ol
s .
| |
| |
| |
u Preien UntAssstFx|
|
|
| |
|}
n
|
|}
n
8- L]
) CLASSICDEBUG
@420 »B
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Lint Assist Al: high-productivity path to high-quality RTL designs One
Suggested fix preview with side-by-side analysis enabled

Fle Proect B0 Selecton View Go Termndl Help pel-ubs.wbb3.2_wbb 2y - GIVE - QIVE = [ $3
¢>|D+BBOx@ BBE 6
Q)| e P - WD Original Vs Suggested Autofines (pei. wbs.wbb3 2. wbb2y) }(l
L

 LNT suMpaRY el
() | @ Openlusinspected, pending, bug) { 11510 (21767)) endif endif

> % Emor(6) d

> A Waring (2803 (4112))

2|50 et Wbs_5tb 0 = (Wbs_Cy< 0 & § -Hbs_rty_o ubs stb o o 0 & -ubs_ack o & ~vbs_err o & =wbs_rty o) |
DU At k) (b cti i 1 yc o i & wbs cab 0 & ~ubs we 0 & wbs cti i !'= 3'b1]1
[ [ 5 Cyc o & 0 & whs dat i o valid) ;
. pei_wbs_wbb3 2 wbb2
ﬂ (-] - » Lint Checks X
vice T © . 5 W | B | W@ | B | v (] e
S e = == : :
e Preview suggested fix
5 -
2g] B
L] wbb3.2wbb2, Mode.  pel.wbrwbbi-2whb2
[
L]
]
n
[ ]
]
]
L]
L]
]
n
]
] &
{f}l)(ussmbsm - B o
@14202 B In1,Coll LF UTF8 Spacesid werg (25 B
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Lint Assist Al: high-productivity path to high-quality RTL designs
Easily filter for auto-fix lint checks and automated application with preview enabled

oject Edit Selection View Go Terminal Help
S D +enx e DBhE 6

il

=

i) || e
2)

=y

rEd

ESTA. p o
UINT sumMMARY
inspected, pending, bug) { 11510 (21767))
x 6)

g ( 2803 (4112))
> ) Info (8701 (17643))
> @ Resolved(verified, fixed, waived) ( 2652 (4523))

ost
‘Ifff @ t 3 R - o - Lint Checks x
S I=m-r_ %, [saws: M | B | B | B | B | 8 [ EB vou 51| setectea: 1

tus-Severity-Check Message Module
= B urnspacted 1)
EE

Apply Lint Assist Fixts) oo

e

®14202
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Apply the fix
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Lint Assist Al: high-productivity path to high-quality RTL designs
Re-run the lint setup with validation enabled with Equivalent RTL analysis

File Project Edit Selection View Go Terminal Help Questa Developer - Q1VE - Q1VE

€ D +BBA x &|GB i

@ QUESTA LINT £ - | Questa Developer x
v LINT SUMMARY

p ~ @ Open(uninspected, pending... Setup Lint( Run) Lint Collaborative Debug
> X Error (6)
> A Warning ( 26801 (4108 . ; - ;

— A Waming (2901 (4,92)) Lint Collaborative Debug Plugin Settings

| > @ Info (8650 (17572))

> @ Resolved(verified, fixed, wa...

Setup Lint 2 ~
.}
Fitter: I . s:ows W | F | B | M ] o o] setectec:0
53 4 QLVE Task Manager
Status-Severity-Check Message Module

No Fixable Checks Found

@oA2
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- o X
bug)
Launch Lint
Collaborative
Debug
2% B8

Re-run Lint
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pay?

Questa One Lint Assist Al: example of synergistic integration \

e . . . SFV
Building a flow from discrete analyses to solve issues is new ways
R
Project Lint DoeI::itn Formal
Management Analysis Analysis Inspection
e Clock Signoff
\ = Smart Domain D cbc  \ /
Editing Analysis Glitch v
/ Register X-Sensitivity FPU / Gap Free \
Analysis Analysis Compliance Verification
— \\
B Connectivity X Property ks — ISA  \ ﬁ
L Analysis Verification : Compliance \ J
/  Trust '—L Security AMBA E / On Chip 10 \ Assist Al
Analysis Analysis Compliance \ """ Compliance
@ A ’ @ Fault
utomate Protection *
Partitioning Analysis SCalab\e
Generative E_: Predictive .‘. Flow
Al Al Automation
6') '|'| £
\ N o
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Questa One Code Assist Al: Fast path to code through Generative Al V‘ :
Create code and lint in a single, iterative flow in one environment

Ho(;/v cf:an I v’\;rite Compilable
coaqe taster* RTL code code

NL code prompt G
Generative Al Smart editor

Specification On-the-fly linting

0=
O
O

SIEMENS
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Al-driven code development with Questa One SFV

Code Assist Al empowers code generation, optimization and verification

P2y

b{\,,e“ co"o

.;g Questa

o One
SFV

@

Questa <I>
Developer -~
Smart
Editor
.'__h'. Code
B Assist Al*
* target with 25.3 release TEST
==
O=—
) ——

= avomate I opumize
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Integrated
Analyses

Correct
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Questa One Code Assist Al: example of synergistic integration
Building a flow from discrete analyses to solve issues is new ways

é\,,e“ co%

.;g Questa

o One
SFV

Analysis

X

Connectivity
Analysis

34

Property
Verification

/ Trust '—L Security AMBA
Analysis Analysis Compliance
Fault
@ Automated @ Protection
Partitioning

FPU

+1—-

Compliance

-

ISA

\

RTL

. . Reset
Project Lint Domain Formal

Management Analysis Analysis Inspection

— Clock Signoff
\ o Sr!'l_art Domain cboc  \ /
Editing Analysis Glitch

/ Register X-Sensitivity
Analysis

/ Gap Free \
Verification

\ o
Compliance \ I

i[m: /onchipio\

Compliance

Assist Al

Scalav\e

Generative E_: Predictive .‘. / Analytic / Flow
Al Al Al Automation
9 i} 303 3
! N 4 W \ @ / o
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Summary
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Questa One SFV delivers total user and team productivity
Transforming verification through static & formal integration with Al

Today’s silicon development faces substantial headwinds
 Investing more in traditional verification methods is a demonstrated failure

The convergence of Al and static and formal technologies promises a next-gen solution
« Modern deployment of static & formal has marginalized its value

Questa One SFV uniquely delivers a solution purpose-built for next-generation problems
 Full utilization and availability with unlimited Al integration and automation is transformative

Questa One SFV is a transformative approach to verification that uniquely
enables success amidst today’s challenges

How can Siemens help you succeed?

SIEMENS
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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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Contact

Published by Siemens 2025

Yassine Eben Aimine
Product Architect, Formal Verification Products, DVT

E-mail vassine.eben aimine@siemens.com
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