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Our solutions

Core Pre-Configured Engineering Intelligence Solutions

El Solutions
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Product Explorer

Product Architect

E/E Inspector

Action Tower

Upskilling Coach

B R&D

Navigate product architectures, explore
configurations, dependencies, and features
across variants

Define and refine requirements, specify
function realizations, and design and
optimize components across variants

Detect SW and E/E errors early, ensure full
traceability, and link issues to system
dependencies

Monitor product maturity, track errors,
ensure data quality and governance
throughout R&D

El Agents

Generate assembly sequences and layouts,
and align production requirements with R&D

Guide troubleshooting of SW and E/E errors
in production by linking issues to system
dependencies

Sync production line data with product data
to gain full control over throughput, quality
and error resolution

Provide live access to holistic product
information and variant deltas, learning
paths and guidelines

* Unlock limitless possibilities with low-code SPREAD Studio, enabling your organization to build your own solutions and agents' configurations

4y SPREAD

% Aftermarket

Provide holistic product transparency for
aftermarket product management, including
repairs, SW and E/E issues

Generate repair sequences, workflows, and
manuals, and manage spare parts across
configurations

Resolve SW and E/E issues by linking errors
to system dependencies and uncovering
recurring patterns

Connect field to product data, providing
variant insights, trace root causes and detect
product issues early

Provide live access to holistic repair
instructions and variant deltas, learning
paths and guidelines




Develop & integrate
complex products
more efficiently with
data in context

Problem

The development of modern, highly complex products and systems requires
perfect coordination between relevant requirements and stakeholders.
Misalignment and lack of transparency lead to inefficiencies, increased
costs, delayed time-to-market, and compromises on quality.

Solution

Your R&D teams collaborate seamlessly, benefiting from real-time insights
and transparent interactions across all product domains. By providing a
unified suite that ensures both technical functionality and compliance, your
team will be able to deliver high-quality systems more quickly and cost-
effectively.

SPREAD




Navigate architectures * -~ =

Select signal

to decode product

Jonas Sommer

System Architect

complexity " e

Problem

Managing functional dependencies is crucial but often Lowerlimit 0
overlooked, leading to late-stage issues that are costly and Uppertimit 1
time-consuming to resolve. Developers rely on complex
tables that are hard to navigate, making it difficult to

understand how components and functions interact. This lack
of clarity increases errors, delays, and costs.

I8, | Orlando Diggs
orlando@spread.ai

View report

Solution "
Graph

Your component responsible and function developers are equipped with

an intuitive, graphical overview of functional dependencies. By offering Up to

clear insights into component, function, and signal relationships, o)

developers can proactively address issues, ensuring earlier error detection 40 /o

and seamless integration. This enhances clarity, reduces rework, and
accelerates the development process, enabling smoother collaboration
across your R&D teams.

faster development

& Hide network & Hide 3D

Reduce

70%

of errors in testing

#) SPREAD

Prevent

recalls

& unhappy customers



Explore signals and
functions

Investigate existing signals and their roles within
system functions. Gain a clear understanding of
communication flows and functional interactions to
support design validation and optimization.

Function ID
func 3306

MID
98723
5329 2208 @ a0t
,,,,,, s b5, boc-.
Lead
Brand

Department
Engineering

21865

Analyze component

mapping

Examine how functions are distributed across
components, ECUs, and their associated software

modules. Identify dependencies and assess how these
mappings impact system performance and reliability.

Function 3306

Function ID
3306

MID
98723

Lead
Brand

Department
Engineering

21865

Break down functions
into signals

Understand which signals ultimately constitute a
function. Examine sender-receiver views of all signals
and gain an overview of your system's communication
network.

Bus Signal

signal
56448
ooz re3e2s
sora sy
MID
95037
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Engineering Intelligence Solutions

& Product Explorerin

Use Case Requirement Management

Align Requirement
Management

Simplify requirement management with centralized
access to specifications, traceability links, and status
updates. Align teams, track changes efficiently, and
ensure compliance with project goals, enabling faster
validation and smoother development workflows.
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Filter

Manage Variant &

Configuration

Easily manage variants and configurations with

centralized access to technical data, dependencies,

and change histories. Optimize decision-making,

ensure consistency across teams, and streamline the

integration of complex product configurations.

Total functions Duplicates Cost impact
@ o o A
Function variants

- “ .

~ Showless

~ Shewmore

Functions.
Nome Platforms Simlarl. Affectes d arean
Battery management B b 0% Power Managernant

4y SPREAD

Use Case Knowledge Assist

Unleash knowledge
within your R&D

Integrate fragmented data sources and structure
unstructured information for seamless access. Enable
efficient searches for compliance, portfolio
management, and other critical inquiries, ensuring
your team stays aligned and informed across all
project stages.
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Engineering Intelligence Solutions

© Product Architect in

Design architectures with “| e

system dependencies
in mind

Problem

Complex system architectures require clear insights into
dependencies across hardware and software. Variants, models, and
evolving functions add to this complexity, making it hard to align
and optimize designs efficiently.

Lower limit [¢]

Upper limit 1

Unit

0 9912

& Jonas Sommer

System Architect

p Diggs
orlando@spread.ai

View report

Solution

Your R&D teams can define and refine requirements, realize functions, and
design components while managing dependencies across variants. With
system-level insights and intuitive search, create functions, and components
faster, ensuring optimized system architectures and seamless collaboration. 40 %

Up to

faster documentation

and definition of
function realizations

& Hide network ® Show 3D

Signal network

30%

reduction in time spent
designing and
optimizing components

2

SPREAD

Lisa Graham
System Architect

Q | @&



Create signals and
functions

Define and create signals and functions to represent
system behaviors and interactions, forming the
foundation of your system architecture.

(i1
@

Assign functions to
components

Map functions to specific components, ECUs, and their
associated software modules, ensuring a clear
definition of how the system is realized.

Understand system
relations

Visualize and establish precise relationships between
signals, functions, components, and software modules,
creating a fully traceable and structured system network.



Engineering Intelligence Solutions g SPREAD

© Product Architect in

Use Case Wiring Design Use Case Wiring Optimize

Accelerate wiring Optimize wiring
harness design harness

Circuit Diagram Creator (CDC) simplifies the Cross-Section Optimization (CSO) enables
creation and management of circuit efficient evaluation of wiring harnesses by
diagrams with its versatile object library. analyzing data against standards. Upload
Define components, connect them, and harness files, electrical specifications, and run
export diagrams to E-CAD tools for seamless automated checks for voltage drops, fuse
early-stage development. ratings, and compliance, ensuring optimized
and accurate designs quickly.
© e ] o o
ot
) a v
f
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#, SPREAD

Detect issues early
with complete
traceability

(&) Issue ticket 80383

Lisa Graham
RS System Architect

Problem

R&D teams are under increasing pressure to resolve errors quickly as

SOP deadlines loom. Disconnected systems and limited traceability
complicate diagnostics and impact chain analysis, slowing down
resolution. Without a clear understanding of how tickets connect to
components, functions, and signals, these inefficiencies result in higher
costs, delayed timelines, and risks to product readiness, ultimately |
hampering innovation. | Graph

ECU Embedded )

Solution

The E/E Inspector solution enables your teams to efficiently identify errors Up to
and recurring patterns by connecting tickets to system dependencies such as 700/
components, functions, and signals. Enhanced traceability and transparency (o)
facilitate faster issue resolution, reduced delays, and improved collaboration,
ensuring readiness for testing and production while driving innovation.

reduced search time

Components associated with part numbers

Graph Table

122¢80

Function SWC @ SWCL @ ECUHW+SW ECUHW

Similar tickets

Up to

67%

reduction in time
spent diagnosing root
causes

#) SPREAD

Jonas Sommer
. System Architect

e o @
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ECU Embedded HW Offboardcomps

Up to

30%

time reductionin the
testing period leading
to faster SOP



Explore issue
tickets centrally

Link issue tickets to part numbers, functions, and
release details in one view. Quickly identify
dependencies and root causes while eliminating
manual searches, enabling faster and more

accurate diagnostics.

3 Drew Cane

0

Hierarchy

Reported

tioniD.

% Others

Affoctad functions

Affocted components

57880

Dependency and root
cause insights

Map components, functions, and dependencies to
trace malfunctions. Visualize interconnections with
color-coded insights to quickly isolate and resolve root
causes, even in complex systems.

57880 Q R cusomize | @ Bxport

Je Ticket Hierarchy  Affected functions  Affected components

fo) Hoated Seat 57880

Track KPIs for error-
free integrations

Use a dashboard to track resolved vs. unresolved
tickets and diagnostic insights. Streamline
troubleshooting with clear KPIs, eliminating
duplicates and recurring errors efficiently.

o KPIs overview

Total no. of Issue tickets Functions per month Maturity levels

Components
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Engineering Intelligence Solutions

A EJE Inspector in

Boost OTA Update
efficiency from
Development to vehicle
integration

Problem

Managing and enabling over-the-air (OTA) Updates involve challenges in
both R&D and deployment. Errors in the update process can affect the
vehicle performance and customer satisfaction. Inefficiencies in update
delivery leads to delays, impacts functionality, and raises support costs.
These challenges result in lost trust and potential revenue loss due to
decreased customer satisfaction and increased maintenance needs.

Solution

Your team can leverage our OTA update management system to
streamline the process from R&D to deployment. By ensuring efficient
analysis, thorough testing, and reliable updates-delivery, our system
maintains optimal vehicle performance and enhances customer
satisfaction through timely and accurate updates.

Use Case OTA Updates

’l (2] Sequence planning Project
Q @
O
&
Q
) Q
®
®

Workflow Pipeline

3D Renderer

3D Renderer

Up to

20%

decrease in software-
related errors

Jonas Sommer
System Architect

OTA Updates

Update
Infortainment System
Performance Boost

~ Nagivation System
Engine check

Quality check

Chat with Drew Cano
Team Expert

Lorem ipsum dolor sit amet?

Lisa Graham
System Architect

Up to Up to

Current SwC

Date

2410.2024

09.12.2024

021.2024

24092024

09.12.2024

 Standart

© Paid Feature

® Standart

® Standart

SPREAD

Q Q@ Export + Add sequence

Lorem ipsum dolor sit amet.

4x 10%

faster administration & increased software

execution of updates revenue

Dolor sit amet.
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Engineering Intelligence Solutions

() Action Tower in 8) R&D

Steer R&D with product
maturity, error insights, and
data governance

Problem

R&D leaders, series managers, and product line managers struggle with fragmented
insights into development progress, error resolution, and data completeness.
Disconnected systems and manual tracking across multiple platforms and
spreadsheets create blind spots in maturity, error management, and data
consistency - resulting in delays, inefficiencies, and reliance on intuition rather than
data-driven decisions.

Solution

You and your team benefit from real-time dashboards providing insights into product
maturity readiness, unsolved errors, and data quality. Based on your questions, you can
dive into specific errors, assess their impact on function readiness, and take data
governance actions where needed. By replacing manual reporting with structured, fact-
based insights, SPREAD enables you to focus resources on critical issues, keep
development on track, and reduce rework efforts.

4y SPREAD

Stefan Miiller
System Architect

QO Brand v £ Sport sedan series v < A0os

Coneept definition Concept validation Series development

Sport sedan series (e Atrisk N ] ies pro .
@ ® O® ® O ® e O e
(‘q‘ L) O Functions maturity ¢ 9 A Collapse

Functions ramp-up

e Error solving maturity &0 @ ~ Collapse

Ticket burn-down

In assessment & In correcti
200
160 e
120 I I ~
o 03 o5 o7 o0 n 4

& 2 = S

Lisa Graham
System Architect @ Data quality -0 2 A Collapse

Functions with missing Signals

109 1,210 17

¥ 2% vs last week A 6% vslast week

Signals with missing endpoints ECU data comparison

Inconsistent ECUs

Up to Up to Up to

40% 30% 25%

SOP delays reduction development cost reduction increased on-time milestone

completion
13



Monitor product
maturity in real-time

Monitor status on product maturity, showing current
state and planned functional ramp-ups, releases, and
SW & HW component readiness. This enables
actionable decision-making and prioritization, as well
as detailed deep-dives where needed, all supported by
connecting system data to ensure nothing is
overlooked.

O Brand v 6 Sport sedan series v < 4005 v 2}

o Functions maturity G

Easily keep track on
errors

Automatically generate and unify error and issue
status into a comprehensive report. Track historic
trends, planned vs. actual issues predictions, and
critical KPIs, while highlighting the most severe and
long-lasting issues. By linking errors to product
maturity, you can assess risks and derive effective
mitigations.

Brand v | | & sport sedan series v | | & oos v| ©

O Error solving maturity
Ticket burn-down

45 weeks

Overdue Prognosis for 100% Tickets without bugfixes Homologation relevant tickets

Woekly soving target
I 39 tickets = . .

#) SPREAD

Ensure data quality
and governance

Assess the quality of data critical for steering your
project from an architecture perspective, focusing on
completeness, and consistency. Easily identify gaps that
slow down engineering processes. Take action by
engaging the responsible teams or departments to
ensure strong data governance and project efficiency.

O Brand v 6 Sport sedan series v < 4005 5}

0 Data quality GO

Functions with missing Signals. Signals with missing endpoints. Product data comparison

[/ . 7
, 109 1,210 wo )* ku:
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Engineering Intelligence Solutions ” SPREAD

(» Action Tower in 8) R&D

Premium SUV E4 Q [C] Export v

Trace the impact of

@ D W

Premium SUV * In progress © 20 A 165 ® 35 10) 14
changes on all .
.\ ) ' 4 57% Concept definiti Concept vali o Series " Series preparati > Series start-up >
ClE]:Eﬂ:lEIT:iES — ® OO0 ® OO0 DO ® @
Filter : Part numbers
P ro bl e m Power Management High 2024-07-10
. . . Electronics High 2024-07-08
Throughout the entire R&D process, changes must be managed efficiently,
whether they involve Model Year Updates (MOPF), Over-the-Air (OTA) : T
updates, or Remote Software Updates (RSU). Error managers, BTVs, and © Showless
Power Management Low 2024-07-05
FPVs need a clear overview of all change-related information and impact @ Lisa Graham .
chains. Currently, tracking changes is inefficient, relying on change ticket Sinaldliskice Gcronics e
Vv Show more

numbers, part numbers, or functions.

) 0002
Table

Solution

Your team benefits from our streamlined change management solution, Up to Up to Up to

which integrates information from various sources and presents and 1 O 5 00/ 700/
prioritizes changes in a unified interface. By integrating impact chain X (o] (o

data, yOl..I can quickly identify and resolve issues, ensuring efficient and faster evaluation reduced unforeseen less time spend on
productive R&D process. changes alignments
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Engineering Intelligence Solutions

3 Production

Optimize assembly
and error resolution to
achieve higher first-
pass yields

Problem

Misaligned product and production data, unresolved SW and E/E
errors, and inefficient assembly planning hinder production efficiency.
Production teams face difficulties troubleshooting errors, onboarding
new employees, and optimizing processes during ram—up phases,
leading to delays, reduced throughput, and challenges in scaling ramp-
ups and ensuring consistent production quality.

Solution

SPREAD enables greenfield production by optimizing assembly
sequence planning, resolving SW and E/E errors faster and integrating
product and production data. Your teams gain actionable insights to
enhance throughput, reduce disruptions, and foster continuous
improvement, ensuring smooth ramp-ups and production efficiency.

SPREAD




Design production-
ready system
architectures

Problem

In manufacturing, greenfield planning faces growing pressure to

accelerate time-to-market, control costs, and integrate innovations.

Current tools rely on manual mapping of assembly sequences from
CAD and BOM data, making the process slow and error-prone. This
creates challenges for Process Planners, Industrial Engineers, and
Production Managers to deliver precise sequence planning for
complex demands.

Solution

SPREAD Product Architect, powered by Assembly Assist, automates
precedence graph creation by analyzing CAD geometries and
integrating BOM data. Using Al, it generates optimized assembly

sequences, revealing dependencies and aligning resources. Users can

easily adjust nodes and sequences, ensuring efficient, precise, and
flexible planning while reducing manual effort and supporting
production goals.

#, SPREAD

(@) Plans Plan 21987 left-door

Q Search

v selection
v indexing
v left-door
v StructuralComponents
& OuterDoorPanel_0%
& InnerDoorPanel_1l
& DoorChannel_043
@ DoorSeal_03
@& DoorHinges_84
v ElectricalComponents
& DoorSpeaker_03
v MechanicalComponent
& WindowRegulator_7

& WindowMotor_48

& DoorLockMechanist
v AestheticComponents
& DoorTrimPanel_66

A SideMirror_87

Up to

80%

savings in sequence
planning costs

Mariana Reis
Production Specialist

More than

95%

correct assembly
dependencies

#) SPREAD

3D Renderer

3D Renderer

Daniel Martinez
Production Specialist

Up to

2X

more efficient
production processes



Import CAD Models
and product data

The solution requires a CAD model as input, extracting
product and BOM data from integrated systems or
allowing users to define assembly groups. This forms the
foundation for automated assembly planning.

Create graph
Insert name Choose CAD model Define calculation
Preview Name Date uploaded
@ steering-wheel Apr 12, 2024
left-door Mar 15, 2024

Generate optimized
precedence graph

Provide the start node and any optional constraints,
such as last parts or specific part orders. Our Al-
algorithm will handle the rest, calculating geometrically
reasonable assembly dependencies by analyzing the 3D
data.

< Q Search

v indexing
v left-door

v StructuralComponents

OuterDoorPanel_03

- Processing /) InnerDoorPanel_11

v Matched

#) SPREAD

Adapt precedence
relations

In the web solution, you can validate the calculated
precedence relations directly using the interactive 2D
graph view, which is condensed to aview relevant for
production. Dependencies can there be adapted if the
algorithm missed any and view all parallel and
sequential assembly steps.

Q Search

v selection

i 6 —0 0
v left-door poorTrimPar c KMechanisn

v StructuralComponents :
Add connection
& OuterDoorPanel_03 v
Hide part

Add node
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Guide troubleshooting

for improved first-pass

yields

Problem

Growing product complexity creates production challenges, making it
harder to locate E/E components. Current solutions focus on physical
connections but miss VIN-specific 3D views and logical paths,
increasing reliance on expert knowledge. This slows fault resolution,
delays production, and reduces first-pass yields (FPY), overloading
rework stations and impacting workers, planners, and plant managers.

Solution

The E/E Inspector provides VIN-level visualizations, reducing reliance
on expert knowledge and manual searches. It analyzes logical paths,
suggests error causes, and filters data by configuration. By combining
diagnostics, signal mapping, and component data in one 3D view, it

enables faster E/E issue resolution, reducing rework and improving FPY.

(&) Reports VIN443.

O @

Mariana Reis
Production Specialist

Up to

30%

increase in first-
pass yield

Daniel Martinez
Production Specialist

6 VIN4436SPRDI0969X

Up to

75%

reduced process
steps

#) SPREAD

R 4710815 & Ramp-up @ 06/01/2024 A3 Q

e Explore vehicle E/E components

& &, setstart point

P
b

g Control Unit Head-up Display

a v

ECU_ACA) Control Unit Adaptive Cruise Assist

ECU_RSH) Control Unit Rear Seat Heating o

a

& (ecu_ep) Control Unit Performance Engine

a
o
>
z
‘o
2
>

Camera Advanced Parking Assist

AM_LA ) Camera Lane Assis!

a
'

a

CAM_FA) Camera Front Assist

a

AN_KA) Antenna Keyless Access

reduced error
searching time



View sighal path at
VIN-level

Your product teams (inline or offline) can search
for electric components in 3D, find communication
partners and locate signal paths at a VIN-specific
level. Instead of the 150% model covering all
possible variants, we ensure that only components
that are installed are displayed.

Identify faults
with 3D error view

The solution swiftly guides users from error codes to
error sources. The intuitive 3D visualization of the
affected component, and the error causes suggestions
make it easier to identify the source of the error.

e Explore electric components

& Sotstart point

o ERR_44963

Troubleshoot with
wiring diagrams

The affected components can be further examined
using the 2D circuit diagram. View communication
paths, allowing to troubleshoot faulty control units,
fuses, grounds, switches, or other (electrical)
components.




Sync production data
for full operational
visibility

Problem

Production supervisors and plant managers often lack a connected view
of production line and product data, making it difficult to identify and
resolve errors in real-time. Disconnected tools and manual tracking lead
to slow responses, inefficiencies, and missed opportunities to optimize
throughput, quality, and error resolution. These gaps increase downtime
and hinder the achievement of production goals.

Solution

Your production supervisors and plant managers gain full control over
throughput, quality, and error resolution with real-time dashboards.
These tools sync production line data with product data to identify root
causes, resolve bottlenecks faster, and minimize downtime. By ensuring
clear visibility and seamless workflows, the solution helps achieve critical
production KPIs with precision and efficiency.

’l (&) Rework Control Tower ® Active
8 Vehicles processed today

< 1248

® N 24% vs last day

Vehicles in rework

VIN number Model name

Daniel Martinez
Production Specialist

Pagelof 6

Up to

15%

reduction in
downtime

#) SPREAD

Mariana Reis
Production Specialist

lb Vehicles requiring rework %

Q S Customize @ Export

Rework rate @ Avg. rework time

37 2.96% 42 min

 -16% vs last day A 2% vs last day & 8% vs last day

Issue ticket Min since in repair Status

2 min

1 min

22 min

35 min

Up to

10%

improved overall
equipment
effectiveness

Rework rates (last 24 hours)

® Series] ® Series2 @ Series3

Error types

Up to

20%

reduced need for
rework



Engineering Intelligence Solutions

() Action Tower in

Achieve global plants
steering

Track real-time performance across global plant
locations with the Active Plants Map. Prioritize
actions based on error severity to optimize
production efficiency, reduce downtime, and focus
on high-impact areas.

@ Active plants 2~ W Filters @ Add filters

W sensors v « Sensor || » Sensor || » Sensor | « Senser || » Sensor || « Sensor | @

109183 Results for | @ Location Last prociuction cy (8 2024/12102) werts (@ 543808
Insights  Sensers Components  E:
Errors monitared w Defeets amount

vs errors
25
°
Ener  Ewor  Emer  Emor  Emee  Ewer  Emor  Emor
Eror type.

Enable sensor-level error
analysis

Analyze errors at the sensor level, identifying specific
issues affecting sensors or components. Gain deep
insights into individual parts, enabling focused error
resolution and maintaining continuous, smooth
production flow.

e T & customize @ Export
% Detalls for [ = Sensor o e Agent B Sources v
Stations  Companents  Errer
| [n] [oa] [07) (o8] [03] (o

5 ” L n 23 25 7 e Agent

Shawing details for
Sensor.

There are 87 errors
found,

Relevant stations are
07,08, 09,26, 27, 39,
22| |s0| ‘38| (3 [3a |3 |30 40

Ask the agent.

4y SPREAD

Monitor station-level
performance

Drill down into station-level data to pinpoint
performance issues. Monitor critical stations for real-
time error detection, prioritizing fixes that directly
impact overall production speed, quality, and efficiency.

Locstion Sensor > | StationO7 & customize | G Export
% Details for | + Station 07 s e Agent B sources v
Statiorn | Gomponents  Emors

w) (] [os] (0] [0s] [03] [m
s 2 i3 08 06 04 02 e Agent.
Showing detsil for
Sensor.
s (v (] (2] (s] (2] [»
There are 87 errors.
found.
w) (8] () (2] (2] (28] [2s
Relevant stations are
07,08, 09,26, 27,39,
w) (s (&) (s8] (s8] [a1] [ 40
@
42 40 38 36 34 32 30 Highlighting station 07,
Aok the agent
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Tracing implications o e

Premium SUV In progress @ Issue - Impact - Solution description
® Update
§
-y, 57%

Mariana Reis

to all dependencies

CD Change status

—— ¢

Problem

In Production, tracing the implications of changes across all dependencies is
essential for maintaining efficiency. Without effective change management,
understanding the full impact of modifications can be challenging, leading to
increased errors and delays.

= BN ONIR )

Solution

Provide your teams with end-to-end traceability of changes by offering a
comprehensive view of how modifications impact all dependencies. By
integrating information from various sources, the system displays and Up to Up to

prioritizes changes effectively. 1 OX 5 Oo/
(o]

faster evaluation reduced unforeseen
changes

#) SPREAD

Q Review mode (@) & @ edit

CQ Comments

v Accepted

C3 Project information

Daniel Martinez
Production Specialist

@

Up to

70%

less time spend on
alignments



Provide live product
knowledge and
guidance

Problem

When setting up a new plant or running operations, production line
workers face steep learning curves. Outdated manuals or inconsistent
training lead to productivity loss, longer ramp-up times, and increased
error rates. Additionally, the lack of live access to product information,
variant deltas, and tailored learning paths makes it harder to adapt
quickly. Training costs can escalate, with expenses from seminars and
hardware qualifications reaching up to €120k per vehicle.

Solution

Your team can use our knowledge solution to integrate real-time training
materials, live access to product information, and dynamic variant updates
directly into their workflow. This enables on-the-job upskilling, improves
understanding of complex components, reduces errors, and shortens ramp-
up times. By replacing seminars and expensive hardware qualifications with
virtual or hybrid training, costs are significantly reduced while ensuring
streamlined workflows and continuous learning.

Q

Up to

L
e 17

i Architecture 31 v 3D 2D VR mode
£ Mid sedan v

® Updates

Activities e 2

©
©

B Vehicle overview

@ exterior

| Interact with vehicle’s exterior

@) Engine

Interact with vehicle’s engine

Mariana Reis

Production Specialist §

Interior
Interact with vehicle's interior

More than

30% 50%

reduction of ramp-up saved on training

time

costs

Y

SPREAD

Daniel Martinez
Production Specialist

© Ola @

Previous

Q Search

Next
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R Aftermarket

Reduce warranty costs &
recalls by empowering
workers with end-to-end
product data

Problem

Maintaining a product’s functionality throughout its lifecycle affects customer
satisfaction and operational efficiency. Limited transparency, especially for
E/E and software components, complicates aftermarket product
management. Service engineers and technicians often struggle to resolve SW
and E/E issues due to a lack of system dependency insights and recurring
error patterns. This leads to higher warranty costs, recalls, and customer
dissatisfaction.

Solution

Empower your aftermarket teams with advanced solutions that provide
transparency into product and variant data, especially for E/E and software
components. Enable efficient fault diagnosis and repair, field quality
monitoring, vehicle variant management, and optimized repair sequences,
reducing warranty costs and minimizing recalls.




Provide transparency
for aftermarket
product management

Problem

Aftersales teams lack clear data on vehicles and components
throughout their lifecycle. Questions about a vehicle’s location,
production details, installed parts, or recent upgrades are often
unanswered. This lack of visibility slows OTA updates, spare part
inventory management, and BoM adjustments, reducing customer
satisfaction and shrinking margins.

Solution

SPREAD'’s Product Explorer for Aftermarket provides a digital aftersales twin,
delivering full visibility into vehicles, fleets, and components. It can track OTA
needs, spare part versions, and lifecycle updates using real-time workshop
and fleet data. By refining BoMs and leveraging high-performing components
for strategic pricing, it helps streamline spare part management, boost
customer satisfaction, and drive profitability.

Felix Booms
Manager Aftersales

)yme  Functions Components  Signals

asazs 2088

nnnnnnnn SWC @ SWCL ® ECUHW+SW ECUHW Ecu

Luisa Refani
Manager Aftersales

More than Up to

25%

update BoMs efficiency
for aftermarket needs

20%

lower warranty costs

[ ] o oo
visibility
of fleet data, and
component usage



Optimize services

with efficient repair —

instructions

(o) Sequence planning

N D N

Problem

In Aftermarket, planning repair and maintenance sequences can be time-
consuming and error-prone. Service technicians need a structured
approach to manage tasks efficiently and ensure that all steps are
followed in the correct order to avoid rework and delays. Static and
unspecific repair guides can lead to lost synergies.

Solution

Your Aftermarket team can generate and optimize repair and
maintenance sequences with our algorithm-based sequence
planning tool. By analyzing task dependencies for the issues at
hand and providing actionable instructions, the tool streamlines
your workflow and ensures that service operations are performed
efficiently and accurately.

Q Search
Task name
Tire balance

Sabine Pascucci
~ Manager Aftersales

Replace brake pads

Engine check

Up to

100%

reduction of
search time

Sequence flow diagram

Vehicle inspecti.. Completed

; +
Project P / \

53% —)[Bmlerychcck Pending

— 3| Replace brake pads
~>| Filter and oil change % [~
>—> Quality check Pending
—>| Tire balance Completed —
Y Filter
Technician Due date Maturity Status
a Lana Steiner
24092024 100% * Completed

lana@spread.ai

‘ You 2410.2024 81% In-progress

Lana Steiner
a > 0211.2024 53% In-progress
lana@spread.ai

Demi Wilkinson
bW 0912.2024 - * Pending
demi@spread.ai

Up to

Zero

time on onboarding of
new repair mechanics

#) SPREAD

Felix Booms
Manager Aftersales

Replace brake pads 53%

Description

Remove the worn brake pads and installing new
ones on the front axle of the vehicle. The process
includes checking the condition of the brake
rotors and ensuring proper lubrication of the

caliper components.

Estimated time
1.5 hours

Department
Engineering

Status

In-progress

Responsible technician

a Lana Steiner

lana@spread.ai

View report



Engineering Intelligence Solutions ” SPREAD
@ Product Architectin % Aftermarket

& LE4KB4HB4RL102861 @ 06/01/2024 #5 Q

Luisa Refani
Manager Aftersales
Use Case Parts Management @

Q Parts management Project

Maximize efficiency in

@
Q Search o Spare Parts Suggested Parts
parts management for :
g @ ® Add new
(]
o Preview Nam:
better service ——— B
N steering-wheel (4
Problem ¥
front-left-seat (4
Managing parts inventory and ensuring the availability of compatible e @
components for repairs and maintenance is a major challenge.
left-door (4

Inefficient parts management can result in delays, increased
operational costs, and customer dissatisfaction.

Felix Booms
Manager Aftersales

Solution

Ensure that your Aftermarket team has access to seamless tracking, 3D Renderer

availability, and compatibility of components. By providing a
centralized, real-time inventory system and automated compatibility Ub Ub t
checks, we help service teams quickly identify and source the right pto pto

parts, enhancing operational efficiency and customer satisfaction. 5 O% 20 %

faster spare part increased spare part
Identification sales
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Resolve recurring E/E
iIssues with system
insights

Problem

In Aftersales, diagnosing and fixing faulty E/E or SW components can be
time-consuming and costly, affecting warranty claims and customer
satisfaction. Service technicians and workshops often struggle with
inefficient troubleshooting tools, leading to delays and higher costs.

Solution

Your service technicians can leverage our advanced troubleshooting to
quickly access accurate 3D models of vehicles, view installed

components, and receive targeted error suggestions based on DTCs and

architectural logic. By integrating 2D circuit diagrams for detailed

exploration, technicians can rapidly locate and repair faulty components,

improving service efficiency and reducing costs.

T S

Up to

Test reports VIN443. Errors

trol Unit

JAIND S0 przom === @ ¢

ERR_24415

Felix Booms
Manager Aftersales

10x

faster troubleshooting

Up to

10%

lower warranty costs

#) SPREAD

Luisa Refani
Manager Aftersales

VIN4436SPRD10969X R 4710815 & Ramp-up @ 06/01/2024 A3l Q

@ ERR_24415 %

No signal from Parking Sensor Rear Left
Connection might be disturbed

Control Unit Parking Assistance Sys.. @
¢ Part no. 443610815

ECU_PARK

nector A | Pin 2 | Signal: Supply

Green / Yellow A

PA_RL

g—N8—8&

ECU_PARK
S Connector A | Pin 3 | Signal: Signal 1
= "
2, @ Blue
2
PA_RL
e 4 E8 Connectol 11
ECU_PARK
=3

25%

increase in First-Time
Right (FTR) Rate



See the matching
3D model

Access the correct CAD model of the vehicle in
guestion in a web-based 3D view allowing service
employee to quickly view the installed components.

e Explore vehicle E/E components

Get E/E & SW error
suggestions

From the DTCs or other error codes, our data model
identifies possible causes of errors based on
architecture logic and product data and highlights
them in the 3D model. This helps the service team find
the correct troubleshooting solution more quickly.

o ERR_44963

Find and fix faulty
compohnents

The affected components can be further examined
using the 2D circuit diagram, allowing for the quick
identification and repair of faulty control units,
fuses, grounds, switches, or other electrical
components.
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Boost resolutions with
variant specific wiring
viewer

Problem

Managing and servicing different vehicle variants in Aftermarket can be
challenging due to the complexity of wiring and topology differences.
Service technicians often struggle to identify the correct wiring and
component layout for each specific variant, leading to increased repair
times and errors.

Solution

Your Aftermarket team benefits from a tailored views of wiring and

component layouts for each vehicle variant thanks to our variant-specific
Wiring and Topology Viewer. By offering precise diagrams and topologies
based on the specific variant being serviced, technicians can quickly and
accurately locate and address issues, reducing repair times and minimizing

errors.

Use Case Variant Management

ol

C-CAN ICAN

o}

e

+
1

LIN_4

|
)

#) SPREAD

()] Vehicle list LE4KB4. Errors & LE4KBAHBARL102861 R 27964113 & EF 06/01/2024 A9 Q

Instructions & plausible causes
Select one diagnostic to assess and solve
GATEWAY error causes.

‘ MOSE KCAN HCAN
t L & Door handle front left
© Run vinal check A3

MiB-Private CAN
& Test connector for diagnosis

R
© Check connection A33

(=3 -_VZHCPCS ECUCPC

Q © Check connection A33

e All errors

¢ (B2171PDC_VSR) PDC sensor front right side

+
|

+
I

)
|

LIN

The control unit was not checked com

Up to

Ox

faster troubleshooting

} Check abort by user.

+r 10990 ) Check abort b o .
Luisa Refani
Manager Aftersales

user.

Up to

20% Lower

lower warranty costs staff skills level required



Engineering Intelligence Solutions

(» Action Tower in % Aftermarket

Connect field data to ’
boost aftermarket .

services

Problem

Aftermarket managers and IT teams face recurring challenges in
identifying and resolving field quality issues across vehicle variants.
Disconnected systems between R&D, dealerships, and aftersales make it
difficult to pinpoint root causes or determine affected vehicles. This
reliance on manual analysis delays issue resolution, increases warranty
costs, and raises recall risks.

O @&

Solution

<)

Provide your team fleet-wide visibility into field quality issues by
connecting product, variant, and operational data. Action Tower
integrates inputs from R&D, dealerships, and aftersales into a
scalable digital twin, automating root cause analysis and
identifying recurring issues early. By offering actionable insights
across the fleet, SPREAD helps reduce warranty costs, prevent
recalls, and ensure proactive issue resolution.

Up to

70%

faster issue resolution

(o) Field quality performance & root causes  ® Active

SPREAD

Chart widget

& Customize O Export
=3 P Exp!

Periods in service

feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Sabine Pascucci
Manager Aftersales

Q Search

Primary labor Model code Customer count Customer country Seasonal

1-004 Nova volt 124 @ Germany No

H-005 Nova volt 840 @ Netherlands No

H-000 Nova volt 840 (@ Netherlands No

1-006 Nova volt 234 S Austria No

G-003 Nova volt 128 @ Germany No

Up to

10%

lower warranty costs

Claim count

® Chassis ® Cockpit ® Light-system

Y Filter

Alert end date labor Alert start date labor Alert type Cost (in €)

February 02, 2024 November 01, 2024 Production period 1555

February 02, 2024 November 01, 2024 Event period an7

February 02, 2024 November 01, 2024 3 Felix Booms

Manager Aftersales

February 02, 2024 Nove Production period 185

February 02, 2024

increase in CSAT
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Optimize supply and
demand alignment
forecasting

Problem

Automotive manufacturers and dealerships often struggle with inaccurate
demand forecasting at the vehicle variant level. This lack of precision
leads to overproduction, underutilized production lines, and inventory
shortages. Regional variations in preferences, such as drivetrain, color, or
add-ons, further complicate the planning process, reducing profitability
and customer satisfaction due to delayed deliveries or excessive stock.

Solution

SPREAD provides real-time demand and supply forecasting at the
vehicle variant level. By analyzing take rates, production line activity,
and regional preferences, it enables manufacturers and dealerships to
align production with market demand. The system empowers users to
adjust production plans dynamically, reduce excess inventory, and
optimize resource allocation, ensuring timely delivery and improved
profitability.

Use Case S&DForecasting

Chart widget

Chart widget

#) SPREAD

VIN Model Drivetrain Color

' 4

(4

(@]

© Vehicle forecast

@] Demand and supply forecasting on vehicle variant level
e

Compact sedan v
®

Sabine Pascucci 4
Manager Aftersales

Filter

Date range

9 Select date v
Region
@ Select region v
Dealership
{§} <& Select dealership v
v Show more
®
=]
>
Up to
increase in

accuracy for
demand predictions

“ e

Compactsedan WD @ -

Demand forecast

Q ¥ Download report

Add-ons Take Rate

Sport package ® 15%

® Actual demand @ Forecasted demand

Active production lines

Germany

Up to

20%

decrease overstock or
shortages

Felix Booms
P‘ Manager Aftersales
! 8 ehicles
b v

sermany

i [ 50%
g;
K/ \ ' India




Trace changes and
dependencies faster

Problem

In Aftermarket, tracing the implications of changes across all
dependencies is crucial for maintaining service quality. Without
effective change management, understanding the full impact of
modifications can be challenging, resulting in increased errors and
delays.

Solution

Provide your Aftermarket team with end-to-end traceability of
changes and with a comprehensive view of how modifications
impact all dependencies. By integrating information from various
sources, changes are displayed and prioritized effectively.

Use Case Change Management

#) SPREAD

Luisa Refani
Manager Aftersales

Q Review mode (@) & @ edit

o

Convertible ® 8 errors @7 Issue - Impact - Solution description CD Comments

® New

®
B -
¥4

v Accepted

C9 Change status

( ) ( JE

v Accepted

v Accepted

v Accepted

A Show less

. @ Project information
& Felix Booms
Manager Aftersales
A Show less
fﬂ A Show less

7\

Up to Improved

60% features

faster issue resolution with feedback loop



Deliver live repair
insights and guidance

Problem

Aftermarket technicians and technical employees often struggle with
inconsistent training during onboarding and limited access to up-to-
date repair instructions, variant deltas, and learning resources while on
the job. These gaps lead to inefficiencies in resolving customer issues,
longer onboarding times, and knowledge deficits that negatively impact
service quality and customer satisfaction.

Solution

Provide your technical Aftermarket team with a centralized knowledge
repository that integrates repair instructions, variant deltas, and learning
paths. This solution ensures technicians can access troubleshooting guides,
product manuals, and training resources directly within their workflow. By
supporting seamless onboarding and continuous upskilling, teams stay
informed and equipped to solve customer problems efficiently, reducing
onboarding time.

it Architecture 31

@) £ Mid sedan
©
;! )
)
= » ~7
Activities e
B Vehicle overview
@ exterior

| Interact with vehicle’s exterior

Luisa Refani

v 3D 2D VR mode

Manager Aftersales it

W

Up to

30%

onboarding time
reduction

Up to

10%

increase of First-Time
Fix rate

[ g

Peter Nollmann
Manager Aftersales
® vla @

Electronics

Previous

Up to

SPREAD

Q Search

Next

20%

reduced access time



Core Engineering Intelligence Solutions

) Product Explorer ' Analyze

Navigate product
architectures to decode
complexity

Problem

In product development, teams struggle with understanding and navigating
requirements, configurations, and dependencies across multiple product
variants. This lack of transparency leads to inefficiencies, misalignment, and
delays, particularly in the aftermarket, where insights into E/E and software
components are often missing.

Solution

Product Explorer provides a unified view of product architectures, enabling
teams to navigate requirements, configurations, and dependencies
effortlessly across variants. In the aftermarket phase, it enhances visibility
into E/E and software components, empowering teams to make informed
decisions, reduce complexity, and optimize product management across
the entire lifecycle.

SPREAD
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Create

Design system
architectures that drive
lifecycle efficiency

ECU Embedded

Problem

Effectively managing product architectures across the lifecycle is challenging
due to the complexity of aligning requirements, dependencies, and
configurations. Without clear visibility into these elements, delays occur in
development, inefficiencies arise in production, and managing repair workflows
or spare parts in the aftermarket becomes time-consuming and costly. This
hinders innovation, increases effort, and impacts overall lifecycle efficiency.

Solution

Product Architect enables teams to design and optimize system architectures
by defining and refining requirements, linking functions to components, and
managing dependencies across all variants. It facilitates alignment between
R&D and production by ensuring product designs meet production needs,
minimizing inefficiencies and disruptions. In aftermarket, it automates the
creation of repair workflows, manuals, and spare part coordination, tailored to
variant-specific requirements.

Function

SwC

ECU HW

HW



Core Engineering Intelligence Solutions ” SPREAD

/A E[E Inspector ' Analyze

Find and solve E/E
software issues earlier

across your lifecycle

Damaged cable

Problem

As mechatronic systems grow more complex, identifying and diagnosing
electrical and software issues becomes increasingly difficult. Without clear
insights into system dependencies, errors can cascade through R&D,
production, and aftermarket phases, causing delays, inefficiencies, and
escalating costs.

Solution

Enable your engineers and service technicians to detect and resolve E/E and
software issues earlier with a holistic diagnostic solution. By uncovering root
causes, linking errors to dependencies, and reducing troubleshooting time, it
supports faster resolutions, higher first-pass yields and smoother operations
across your entire product lifecycle.
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Analyze

Gain complete visibility
and control over product
data and performance

Problem

Disconnected data and processes across R&D, production, and aftermarket
make it difficult to track product maturity, manage changes, and ensure
consistent performance. This fragmentation leads to delays, quality issues, and
missed opportunities to optimize product performance at every stage.

Solution

Action Tower unifies R&D, production, and field data, providing complete
visibility into product maturity, release orchestration, and change management.
It syncs production line data with product configurations to optimize
throughput, quality, and error resolution. In aftermarket, it connects field data to
identify root causes, track variant-specific issues, and enhance product
diagnostics. By creating a centralized view, Action Tower empowers teams to
improve efficiency, ensure quality, and accelerate decision-making throughout
the product lifecycle.

Critical Functions, Components & ZDCs (240 wtal)

Functions Components

SW Module

@

@

VOt GIbsizBEy G

OyGrzUselC3djc

GVFGLEIzXMBrUOg

PdEdMRFflzNhVsn

radFkRNQIPGIEH=N

redFkRNQIPGIEHxN

IDc

-

_Jpo

#) SPREAD

Maturity levels

w + Add
87% 63% 44%

(A) Functions (#) Components @) zbc

View report

BOO

=1

oy Demi Wikinson 400
demi@apraad.s o
Can 4]
can ead.ai Jan Feb Mar Apr May Jun Jul Aug Sep

— 25 Attention @



Core Engineering Intelligence Solutions

W Upskilling Coach ' Analyze

Accelerate upskilling to
boost team efficiency and
lifecycle performance

Problem

With increasing product complexity and rapidly evolving processes, production
and aftermarket teams often lack the knowledge needed to perform efficiently.
This knowledge gap slows problem-solving, reduces operational efficiency, and
limits the ability to adapt to new challenges, ultimately impacting overall
performance.

Solution

Upskilling Coach accelerates expertise by delivering instant, role-specific
access to tailored product knowledge, interactive learning paths, and
actionable insights. It empowers teams to quickly adapt to new requirements,
resolve issues faster, and confidently handle complex tasks in production and
aftermarket. By bridging the skills gap, Upskilling Coach boosts productivity,
accelerate ramp-up phases, and ensures consistent, high-quality operations.

4y SPREAD

Electronics

Previous Next
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