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RE-THINKING THE V-CYCLE IN 
THE AUTOMOTIVE INDUSTRY

The automotive industry is currently navigating an era of unparalleled engineering 

complexity. Modern vehicles are no longer mere machines; instead, they are intricate cyber-

physical systems, boasting autonomous capabilities and a suite of connected services.  

This transformation strains traditional development methods.

For decades, the V-Cycle has been the bedrock of automotive engineering, offering a structured 

approach from initial concept through to validation. However, the sheer complexity of today’s 

vehicles is challenging this traditional framework. Vehicles now integrate hundreds of Electronic 

Control Units (ECUs), millions of lines of code, sophisticated sensor fusion systems, and real-time, 

safety-critical decision-making capabilities.

The V-Cycle is under pressure

Product
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While the traditional V-Cycle has a proven 

track record for conventional automotive 

development, it is now creating considerable 

bottlenecks. Original equipment manufacturers 

(OEMs) are experiencing prolonged development 

cycles, excessive documentation, delayed 

feedback on integration, and a lack of alignment 

across different functions. This transformation 

presents challenges that traditional processes 

struggle to handle. 

Development cycles that once stretched for 

three to five years with stable requirements 

now face continuous evolution, driven by 

constant software updates, shifting regulations, 

and competitive pressures. The demands for 

documentation have also skyrocketed, with 

traceability now needing to span millions of 

interconnected requirements and validation 

criteria. Furthermore, the progression towards 

Autonomous, Connected, Electric, and Shared 

(ACES) mobility first, quickly followWed by 

the escalating expectations surrounding 

the software-defined vehicle, makes OEMs’ 

operational and developmental environment 

even more intricate.

A pivotal shift is the decoupling of hardware 

and software lifecycles, a departure 

from traditional integrated development.  

Today’s vehicle platforms are engineered to 

possess a considerably longer operational 

life than the software they host, meaning 

a single physical architecture will support 

numerous generations of onboard systems 

and applications. Consequently, the method 

of introducing new capabilities has been 

transformed. The conventional model-year 

release cycle is being superseded by a paradigm 

of continuous feature delivery, whereby OEMs 

provide incremental value and enhancements 

through over-the-air (OTA) updates. This 

dynamic is underpinned by a massive expansion 

in the sheer volume and intricacy of the vehicle’s 

codebase, which can now encompass tens 

of millions of lines of code distributed across 

sophisticated zonal architectures and high-

performance computing nodes.

The evolution towards software-defined 

vehicles is being increasingly guided by a data-

driven approach. The systematic collection 

of in-use telemetry from the vehicle fleet 

establishes a critical feedback loop, transmitting 

operational data from the vehicle to the cloud. 

This data is then analysed to derive insights that 

directly inform and refine subsequent software 

releases, creating a virtuous cycle of continuous 

improvement and data-informed engineering, 

but also a need for better data governance and 

management in all phases of the V-Cycle.
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Reply’s experts, with extensive experience collaborating with OEMs across diverse vehicle types—

including cars, commercial vehicles, mass transport, and defence vehicles—consistently identify 

four primary pain points. These challenges often stem from the ongoing endeavour to maximise the 

benefits of the V-Cycle model, whilst simultaneously struggling to mitigate its inherent rigidities.

The OEMS’ pain points

Development cycles are frequently protracted due to sequential 
phases that lead to cascading delays. Furthermore, manual 
processes for requirements analysis and validation planning 
consume a disproportionate amount of resources. Any alterations 
to requirements necessitate manual rework across several 
disciplines, pushing timelines beyond what the market can tolerate.

Overall software development life cycle

Modern projects generate an overwhelming volume of 
documentation, which traditional management approaches 
struggle to handle. Meeting regulatory compliance requires 
comprehensive documentation that demonstrates traceability 
from safety objectives through to implementation decisions. Reply’s 
experience shows how this often accounts for a substantial 30-40% 
of the overall engineering effort.

Excessive Documentation Load

Traditional development approaches typically postpone integration 
un-til the later stages, resulting in delayed feedback that can 
compromise design quality. Issues identified during integration 
frequently uncover architectural problems, requiring extensive 
rework across multiple dis-ciplines.

Delayed Integration Feedback

Maintaining comprehensive traceability across modern V-cycles 
involves managing millions of interconnected relationships. 
The fragmentation of tools creates traceability gaps, which in 
turn compromise impact analysis and change management 
capabilities.

Inefficient Traceability

Contemporary development demands an unprecedented 
level of coordination across diverse engineering disciplines, 
each utilising specialised tools and methodologies. This 
inherent diversity presents significant alignment challenges 
that traditional project management struggles to address 
effectively.

Cross-Functional Misalignment

Need for repeated, laborious re-certification efforts and the 
burdensome maintenance of multiple region-specific vehicle 
variants to comply with divergent international standards. This 
situation arises from a rapidly evolving and increasingly stringent 
set of global mandates, including the UNECE regulations on 
cybersecurity (R155) and software updates (R156), data protection 
obligations, and the rigorous demands of the ISO 21434 automotive 
cybersecurity standard.

Regulatory and Cybersecurity 
Uncertainty

Furthermore, “legacy” OEMs are encountering a complex and multifaceted array of obstacles when 

transitioning from hardware-centric to software-centric vehicle architectures. From a technical 

standpoint, there is the formidable task of disentangling decades of proprietary electronic control 

units and monolithic systems. 

This is a necessary precursor to accommodating the modular, service-oriented components that 

define modern vehicle platforms. Organisationally, deeply entrenched product development 

cycles and long-standing supplier relationships are often fundamentally misaligned with the agile, 

DevOps-driven practices essential for delivering continuous and reliable over-the-air updates. On the 

financial front, OEMs face the considerable strain of funding the parallel support of legacy platforms 

whilst simultaneously making substantial investments in new software engineering capabilities, all 

under intensifying pressure from new, software-first competitors and rapidly evolving consumer 

expectations for digital features.

One of the most significant hurdles is the legacy Electrical/Electronic (E/E) architecture. A typical 

symptom of this struggle within an OEM is the stalling of re-architecting initiatives, often resulting 

in new vehicle programmes still carrying an excessive number of ECUs, sometimes exceeding one 

hundred. The underlying cause for this inertia is the historically tight coupling of hardware and software, 

a design philosophy conceived for hardware-centric vehicles where the physical component was 

paramount. This deep integration makes it exceedingly difficult to abstract the software from the 

hardware, hindering the move towards a more flexible, scalable, and service-oriented framework.

This technical challenge is compounded by fragmented development processes across the 

organisation. The resulting symptoms are readily apparent in the form of siloed teams working in 

isolation, a mismatch of operational cadences between different departments, and the costly 

discovery of critical defects late in the integration phase. At its root, this fragmentation stems from 

software and hardware engineering groups adhering to entirely different toolchains, operating 

on distinct V-cycle development phases, and following unaligned release schedules. This lack of 

cohesion creates significant friction and inefficiency, impeding the seamless, integrated workflow 

required for a software-defined approach.
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In response to these fundamental industry pain points, Reply experts defined a double-sided 

approach, combining a Multi-Agent V-Cycle architecture with its proprietary Silicon Shoring 

delivery model. The goal of this approach is to enhance intelligent automation whilst upholding 

the human-centric governance that is indispensable for safety-critical systems. It provides 

comprehensive coverage across the entire V-cycle, from the initial customer requirements through 

to final validation, featuring tool-agnostic orchestration and AI-powered assistance.

 

The multi-agent architecture coordinates 

specialised AI agents designed to address 

specific engineering challenges, maintaining 

comprehensive orchestration across the 

complete development lifecycle. Each agent 

is endowed with unique capabilities, optimised 

for particular phases of the V-cycle or specific 

engineering disciplines. This configuration 

facilitates parallel processing, which can 

significantly curtail development timelines. 

The architecture offers inherent scalability, 

adapting seamlessly to the complexity of each 

automotive project. Smaller undertakings may 

leverage a core set of agents, whereas more 

complex programmes can deploy extensive 

networks of agents to address specialised 

requirements concurrently. The specialisation 

of agents permits deep optimisation for 

specific tasks, whilst interoperability is 

preserved through the use of standardised 

communication protocols.

Furthermore, the architecture delivers flexible 

orchestration, designed to integrate smoothly 

with existing engineering toolchains. 

This avoids the need for disruptive migrations or 

vendor lock-in, acknowledging the significant 

investments organisations have already made 

in specialised tools. 

The approach enhances these existing 

capabilities through the introduction of 

intelligent automation and cross-tool 

coordination. The orchestration layer provides 

standardised interfaces, enabling the AI agents 

to interact with a diverse array of tools via APIs, 

direct integrations, or intelligent automation 

protocols. 

This flexibility extends to deployment, 

supporting cloud-based, on-premises, or 

hybrid models, contingent on specific security 

requirements and infrastructure constraints.

The V-Cycle Multi-Agent Architecture operates 

in synergy with the Silicon Shoring delivery 

model, which integrates AI agents throughout 

the entire Software Development Life Cycle 

(SDLC): from requirements and code generation 

to testing, deployment, operations, and 

monitoring. 

In an increasingly software-driven industry, 

this model enables OEMs to transition from 

traditional development practices to a more 

flexible, intelligent, and automated approach, 

combining artificial intelligence with human 

expertise to deliver high-quality, scalable 

software at pace.

In fact, Reply’s experience in applying Silicon 

Shoring in different organisational and 

technical setups has already demonstrated a 

significant acceleration of the SDLC, driven 

by the reduction of low-value manual tasks, 

improved quality assurance, and automated 

deployment workflows. Silicon Shoring improves 

software quality by ensuring clean, compliant, 

and secure code from the outset, while AI-

based testing and proactive monitoring help 

detect issues early, reduce downtime, and 

improve maintainability. 

In the automotive industry, AI-generated 

insights can also support better architecture 

decisions, estimation, and resource planning, 

as well as enhance requirement analysis and 

alignment, enabling clearer, more consistent 

interactions between business and engineering 

departments from the very beginning of the 

V-Cycle.

Reply’s answer to the Automotive  
Market Challenges
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Reply’s application of Silicon 
Shoring accelerates the 
SDLC by reducing manual 
tasks, enhancing quality, and 
automating deployment.

COMBINING V-CYCLE MULTI-
AGENT ARCHITECTURE & 
SILICON SHORING

Reply’s Multi-Agent architecture introduces a structured and cohesive approach to the modern 

V-cycle, ensuring a seamless flow from initial concept to final validation. The framework commences 

with the articulation of product intent, methodically progressing through to the finer points of 

engineering detail at the implementation stage. Subsequently, it ascends the right-hand side of the 

V-cycle, encompassing comprehensive validation and verification processes. Throughout this entire 

journey, the system diligently preserves end-to-end traceability and facilitates rapid feedback loops, 

fostering a highly efficient and responsive development environment.

Specialised Agents for each stage of the 
V-Cycle

CUSTOMER-PERFORMANCE AGENTS 

PRODUCT TEAM AGENTS 
At the inception of the cycle, Product Team Agents are tasked with the crucial responsibility of 

translating overarching market vision and strategic business objectives into a clear and concise set 

of top-level product requirements and corresponding success metrics. This foundational activity 

ensures that every subsequent engineering decision is firmly anchored to demonstrable business 

value, providing a clear line of sight from implementation details back to the original business goals.

Following this, Customer-Performance Agents undertake the modelling of user personas and a 

diverse range of operational scenarios. Their function is to convert qualitative user experience key 

performance indicators, such as vehicle range, occupant comfort, or user interface latency, into 

precise and quantitative engineering targets. This critical step ensures that the subjective needs of 

the end-users can be represented in the technical specification.
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SYSTEM ARCHITECTURE AGENTS

SOFTWARE AND HARDWARE ENG AGENTS 

IMPLEMENTATION AGENTS 

VALIDATION & VERIFICATION AGENTS 

The System Architecture Agents decompose these high-level product goals and performance 

targets into a detailed and coherent structure, encompassing functional, logical, and physical 

architectures. These agents are responsible for the meticulous allocation of functions to specific 

system components, the clear definition of interfaces between them, and the expert management 

of trade-offs across various engineering domains.

Software and Hardware Engineering Agents work to maintain the synchronisation of development 

threads for these two interconnected disciplines, fostering a truly collaborative and seamless co-

design process. Within this domain, SDLC Agents automate a variety of critical processes. These 

include the generation of user stories, the management of continuous integration and continuous 

delivery pipelines, the governance of software releases, and the integration of feedback from 

production telemetry.

At the deeper point of the V-cycle, Implementation Agents take charge of generating detailed 

designs, producing source code, creating unit tests, and compiling comprehensive documentation. 

A key function of these agents is the automated enforcement of coding guidelines, in addition to 

stringent safety and cybersecurity standards, ensuring quality and compliance are embedded from 

the outset.

Ascending the verification and validation side of the cycle, Validation & Verification Agents derive 

appropriate test cases directly from the established requirements and architectural artefacts. They 

proceed to create extensive simulation scenarios, execute software-in-the-loop and hardware-in-

the-loop test benches, and conduct thorough analyses of coverage and compliance results. The 

insights gained from these activities are then systematically fed back to the Product and Customer-

Performance tiers, driving a cycle of continuous improvement and refinement.

The V-Cycle Multi-Agent specialised architecture could capitalise on Reply’s extensive 

experience in optimising software development lifecycles across a multitude of industries 

through Silicon Shoring, the Reply software delivery model that utilises extensively advanced 

AI technologies to enhance cost-effectiveness, velocity, and quality throughout the entire 

SDLC.

Leveraging on the Silicon Shoring model

Silicon Shoring’s intelligent agents 

demonstrate a remarkable capacity 

for efficiently extracting pertinent 

requirements from substantial vol-umes of 

documentation. This capability extends to 

the generation of thorough and coherent 

documentation, which in turn fosters a 

more profound and shared understanding 

of the system under development.

Requirements and 
Documentation

The Silicon Reply model markedly improves 

the robustness and future maintainability 

of software. This is achieved through the 

automated generation and optimisation of 

code, a process that guarantees adherence 

to established best practices. The agents 

are further adept at identifying both 

security vulnerabilities and opportunities 

for performance enhancement, thereby 

fortifying the codebase.

Code  
Development

The testing phase is also subject to 

considerable automation and en-richment. 

Specialised agents are capable of 

generating diverse and comprehensive test 

data, analysing the outcomes to identify 

recurrent failure patterns, and proposing 

specific areas for code refinement. Reply’s 

competency in automating tests for OEMs 

extends to both software-in-the-loop and 

hardware-in-the-loop tests.

Testing

The implementation timeline and the 

associated effort can be substantially 

reduced through the automation of 

deployment processes and the utilisation 

of AI-powered monitoring to facilitate the 

prompt identification and resolution of any 

implementation issues that may arise. The 

application of machine learning techniques 

allows AI-agents to detect anomalous 

patterns in the behaviour of the production 

system, a proactive measure that aids in 

the prevention of failures and contributes 

to enhanced system stability.

Deployment & Operations
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By designing bespoke solutions that integrate 

the Silicon Reply portfolio of over sixty 

specialised SDLC agents tailored to the specific 

requirements of each OEM, Silicon Shoring can 

deliver an overall efficiency gain of up to 30% 

on the end-to-end process when compared to 

standard methodologies that do not incorporate 

AI. Moreover, Reply’s considerable expertise 

within the automotive sector enables OEMs to 

realise the benefits of Silicon Shoring irrespective 

of their preferred operational model. The 

solution is equally effective for internal software 

factories, where it renders the adoption of 

AI both practical and accessible for in-house 

developers by automating and streamlining the 

SDLC. It is also available via outsourcing models, 

which combine local proficiency with AI-driven 

automation.

In particular, the “In-House” Silicon Shoring 

model empowers OEMs to establish and 

operate Reply’s agentic AI system within 

their own secure environments. This allows 

for the seamless integration of these AI 

agents with existing corporate data, tools, 

and infrastructure, ensuring complete 

control, security, and conformity with internal 

governance and compliance mandates. A 

dedicated change management strategy 

underpins this transformational journey – 

from initial assessment and design through to 

rollout and continuous improvement – thereby 

ensuring the scalability and industrialisation 

of the model. This approach accelerates the 

output of in-house IT factories, furnishes teams 

with AI-centric skills, and cultivates long-term 

organisational resilience.

Conversely, the “Managed” Silicon Shoring 

model presents OEMs with a fully administered, 

AI-native software factory operated by Reply. 

This option provides organisations with access 

to high-calibre software development, powered 

by proprietary AI agents and methodologies, 

without the inherent inefficiencies of traditional 

offshoring arrangements. It successfully 

circumvents common obstacles such as time 

zone discrepancies and communication gaps, 

whilst delivering local accountability and rapid, 

AI-augmented delivery.

Silicon Shoring can deliver 
an overall efficiency 
gain of up to 30% on the 
end-to-end process.
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Reply’s approach confronts the automotive industry’s most pressing engineering challenges 

by leveraging a profound understanding of its processes, safety requirements, and regulatory 

compliance. This dedicated automotive focus enables detailed optimisation for key industry 

standards, encompassing ISO 26262 for functional safety, ISO/SAE 21434 for cybersecurity, and IATF 

16949 for quality management. Continuous compliance guardrails are embedded throughout the 

development pipeline. “Policy-as-code” checks are integrated into every stage, ensuring that each 

build, whether it be core firmware or an optional paid service, stringently adheres to predefined 

quality criteria and regional data-privacy regulations before deployment. This proactive approach 

to compliance significantly mitigates regulatory risk.

The benefits of Reply’s approach

Reply’s V-Cycle Multi-Agent architecture is 

designed for seamless adaptation to diverse 

automotive engineering environments, 

obviating the need for disruptive 

organisational changes or the replacement of 

established toolchains. 

Its modular nature facilitates incremental 

adoption and is compatible with traditional 

V-cycle development processes, agile 

adaptations, and various hybrid methodologies. 

Silicon Shoring complements it with a strong 

focus on efficiency, freeing engineers’ time from 

mundane activities.

The implementation of Silicon Shoring 

yields significantly enhanced productivity 

by automating repetitive tasks, which 

consequently reduces manual effort and 

elevates developer efficiency. Simultaneously, 

it fosters improved quality by ensuring the 

generation of clean, optimised code and by 

detecting potential vulnerabilities at an earlier 

stage in the development process. Reply’s 

solutions integrate flawlessly with an OEM’s 

existing requirements management systems, 

design platforms, simulation environments, and 

validation frameworks. This approach avoids 

the need for rewriting plug-ins, migrating data 

models, or imposing forced upgrades. The 

existing toolchains remain untouched, while 

new, AI-driven workflows operate in parallel, 

delivering tangible value from the outset.

The resultant benefits for OEMs are substantial. 

A key advantage is an accelerated time-to-

market; Silicon Shoring expedites the entire 

delivery process, shortening development cycles 

and enabling a more rapid factory output. 

Concurrently, it ensures mitigated risk. Silicon 

Reply agents proactively identify security 

issues, compliance discrepancies, and code 

inefficiencies. They also validate adherence to 

stringent regulatory frameworks, ensuring that 

development aligns with the exacting standards 

demanded by the automotive industry.

The integration of advanced AI leverages large 

language models, sophisticated reasoning 

engines, and specialised domain models that 

possess a deep understanding of automotive 

contexts. Natural language processing 

facilitates seamless human-AI interaction, 

whilst the system’s reasoning capabilities enable 

the performance of complex analyses, including 

comprehensive 

impact assessments and validation planning. 

A cornerstone of Reply’s approach is the 

rigorous implementation of human-in-the-

loop governance. In the automotive industry, 

Reply starts with positioning the AI agents as 

sophisticated engineering assistants, rather 

than as autonomous decision-makers. In this 

model, engineers retain complete supervisory 

control over every action an agent undertakes. 

They are provided with transparent access 

to each agent’s underlying reasoning, 

its subsequent recommendations, and a 

comprehensive history of its execution. This 

governance structure allows for configurable 

levels of automation, which teams can 

precisely calibrate according to the criticality 

of the task at hand and the prevailing 

regulatory landscape.

For example, high-volume, low-risk activities 

may be performed with a greater degree of 

agent autonomy, whereas decisions about 

safety-critical systems will invariably pause to 

await explicit human approval. An effective 

parallel can be drawn from the sphere of 

automotive safety. The architecture operates 

in a manner analogous to a vehicle equipped 

with SAE ADAS Level 2 functionalities; it delivers 

continuous, context-aware automation, 

whilst a human operator maintains hands-

on authority at all times, thereby ensuring 

ultimate control and accountability are never 

relinquished.

From a technical perspective, all of Reply’s 

solutions for OEMs are designed to be 

infrastructure-agnostic and deployable in 

any environment. The orchestration layers 

are containerised and entirely neutral to 

the underlying infrastructure. This allows for 

operation entirely on-premise, within any 

of the major public clouds, or in a hybrid 

configuration. Such flexibility ensures full 

compliance with regional data sovereignty 

and cybersecurity mandates, whilst 

preserving future portability. Furthermore, 

the multi-agent architecture provides linear 

scalability, adapting to increasing project 

complexity without any degradation in 

performance. Resource optimisation is 

achieved through intelligent workload 

distribution and the dynamic allocation of 

agents, guaranteeing efficient utilisation of 

computational power.

Compliance & Safety

Flexibility & Integration

Efficiency & Productivity

Accelerated  
Time-to-Market

Advanced AI &  
Natural Interaction

Human-in-the-Loop Governance 

Scalability & Portability

KEY
BENEFITS
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Reply is actively engaged in the successful design and implementation of its V-Cycle Multi-Agent 

Architecture and the Silicon Shoring model for several global OEMs. This extensive experience 

has led to the validation of three distinct and impactful use cases: RAG-Enhanced Requirements 

Management (Retrieval-Augmented Generation), Multi-Agent Research and Issue Tracking, and 

System Validation Copilot.

Automotive-specific demonstrated use cases

The first of these applications, the RAG-Enhanced Requirements Management, demonstrates the 

proficiency of AI agents in performing RAG directly from PDF documentation, featuring seamless 

integration with Atlassian’s JIRA platform. In this scenario, the designated agent meticulously 

processes highly technical specifications and detailed customer requirements. It intelligently extracts 

the essential information and proceeds to generate structured requirements that are fully aligned 

with exacting automotive industry standards. The integration with JIRA facilitates the automated 

creation of user stories and establishes robust traceability links without necessitating any manual 

data entry. This automation effectively eradicates transcription errors and ensures that the outputs 

of the requirements analysis feed directly and accurately into established project workflows. The 

result is a significant reduction in the time allocated for analyses, coupled with a significant quality 

improvement, achieved through systematic consistency checking.

A second validated application, the Multi-Agent Research and Issue Tracking, involves a coordinated 

system of agents that combines extensive internet research with integrated JIRA functionality. A 

specialised research agent conducts intelligent, context-aware searches, filtering vast amounts of 

technical information based on the specific parameters of the project. Concurrently, a dedicated 

JIRA agent processes these findings, transforming them into structured and actionable issue 

reports within the project management system. This collaborative process illustrates how multiple, 

specialised AI capabilities can be orchestrated to address complex challenges that demand both 

sophisticated information gathering and disciplined project management. A supervisor agent directs 

the overall workflow, whilst ensuring that human oversight is maintained for all significant decisions, 

preserving full accountability.

The third, and arguably most complex, use case is a comprehensive System Validation Copilot 

designed to automate test scenario generation and simulation execution. This advanced multi-

agent system directly addresses the exponential growth in validation scenarios that are required 

for contemporary automotive systems. The architecture comprises several specialist agents: a 

Query Agent interprets the high-level validation requirements; a Scenario Generator then creates 

detailed and varied test scenarios; a Simulation Executor manages the execution of these tests 

across multiple platforms; and a Logs Analyser processes the vast quantities of resulting data to 

identify critical patterns and anomalies. The entire process is coordinated by a Supervisor Agent, 

which orchestrates the activities of the other agents whilst ensuring that human engineering review 

and approval remain integral to the validation loop.

Whilst Reply is actively working with OEMs to implement several specialised use cases in both the 

engineering and SDLC domains, its ultimate mid-term vision encompasses a fully integrated Multi-

Agent V-cycle architecture providing seamless coordination across all engineering disciplines. The 

architecture is being progressively integrated to feature a suite of specialised agents and copilots, 

including those for Product Management, Customer Performance, and System Architecture, 

all orchestrated through a unified governance system. The underlying AI capabilities are being 

powered by reasoning engines, bespoke automotive domain models, and predictive analytics to 

elevate engineering decision-making. Furthermore, machine learning models trained on extensive 

automotive data will offer predictive insights, identifying potential issues long before they manifest 

and thereby enabling proactive mitigation.

RAG-Enhanced Requirements Management

Multi-agent research and issue tracking

System validation Copilot
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CONCLUSION

Reply’s approach is proving to be particularly advantageous for the OEMs navigating the accelerated 

evolution of the software-defined vehicle market: the symbiotic relationship between the Multi-

Agent V-Cycle architecture and Silicon Shoring delivery model can expedite this transitional journey.

Reply can facilitate a service-oriented release cadence, a significant departure from traditional 

Working to accelerate the software-defined 
vehicles wave

automotive manufacturing, since historically, 

OEMs have sold a complete vehicle as a finished 

product. In the age of the SDV, however, the 

business model extends to the continuous 

provision of evolving digital services. These 

encompass a wide array of functionalities, 

including advanced driver-assistance systems 

(ADAS) upgrades, integrated insurance services, 

sophisticated infotainment packages, and 

dynamic energy-management solutions.

The implementation of Silicon Reply Agents for 

the SDLC enables the creation of independent 

version tracks for each distinct service. This 

decoupling allows development teams to deploy 

over-the-air updates on a weekly or even daily 

basis, thereby eliminating the dependency on 

the next full vehicle release cycle. Furthermore, 

impact-analysis heuristics are employed to trace 

every requirement or code modification through 

the intricate service mesh. This process instantly 

identifies which subscriptions, back-end APIs, 

and in-vehicle applications are affected. 

Consequently, OEMs can confidently schedule 

staggered roll-outs or implement critical hot-

fixes with a clear understanding of the potential 

repercussions.

A legacy-friendly abstraction layer is a 

cornerstone of this approach. Agents are 

designed to encapsulate existing product 

lifecycle management (PLM) and application 

lifecycle management (ALM) tools, as well as 

ECU build systems. This creates a virtual SDV 

layer, affording OEMs the flexibility to migrate 

functionality on a module-by-module basis. 

Such a granular migration strategy circumvents 

the inherent risks associated with a large-scale, 

“big-bang” rewrite of the entire system. Reply’s 

approach further incorporates AI-guided re-

architecture. System-Architecture specialists 

can propose detailed ECU-to-zone consolidation 

plans, simulate computational loads, and 

quantify the cost-benefit trade-offs of various 

hardware configurations. This data-driven 

guidance informs the development of hardware 

roadmaps capable of supporting an ever-

expanding portfolio of digital services. Validation 

at scale is achieved through the extensive use of 

cloud-based digital twins. For every software 

drop, Validation and Verification processes 

automatically instantiate a corresponding 

digital twin. These virtual environments are 

then subjected to rigorous fault-injection and 

scenario-based testing libraries. Any identified 

coverage gaps are subsequently fed back to the 

requirement layers, a process that substantially 

de-risks the practice of rapid and frequent OTA 

updates.

Finally, a closed-loop data system for service 

evolution ensures continuous improvement. 

Customer-Performance analytics triage fleet 

telemetry and subscription data, transforming 

real-world KPIs into prioritised backlog items 

for development teams. This direct feedback 

loop ensures that both monetisation strategies 

and user satisfaction levels improve with every 

successive release, fostering a cycle of perpetual 

enhancement.
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Reply’s Multi-Agent V-Cycle architecture, combined with the agility of the Silicon Shoring model, 

establishes a powerful framework for original equipment manufacturers. The approach, merging 

AI-driven acceleration with indispensable human-in-the-loop governance, is designed to satisfy 

the rigorous oversight demands stipulated by standards such as ISO 26262, Automotive SPICE, and 

emerging AI-governance frameworks. Simultaneously, it unlocks the significant speed and insightful 

capabilities of large language models, reasoning engines, and domain-specialised agents.

Defining the next era of  
Automotive Engineering

The architecture is designed to be 

comprehensively agnostic, ensuring seamless 

adoption and future-proofing investments. Its 

tool-agnostic nature facilitates zero-disruption 

integration that preserves existing PLM, ALM, 

simulation, and testing environments. This 

eliminates the need for complex data-model 

migrations, time-consuming plug-in rewrites, 

or restrictive vendor lock-ins. Furthermore, 

its infrastructure-agnostic design supports 

deployment across on-premise, public cloud, 

or hybrid footprints. This flexibility meets 

current data sovereignty mandates whilst 

guaranteeing portability to accommodate 

future infrastructural shifts.

The automotive-specialised approach provides 

end-to-end coverage, spanning the entire 

engineering lifecycle from the initial product 

vision through to customer performance, 

system architecture, software and hardware 

development, implementation, and culminating 

in verification and validation. This comprehensive 

scope effectively closes the feedback loop, 

fostering a culture of continuous improvement.

As vehicles continue their evolution into highly 

complex, connected cyber-physical systems, 

engineering platforms must adapt at a pace 

that matches shifting market expectations and 

regulatory landscapes. The approach delivers 

this essential adaptability today, safeguarding 

prior tool-chain investments. The implemented 

use cases are already demonstrating an 

immediate return on investment. 

They not only deliver current value but also lay 

a robust foundation for forthcoming Product 

Management and Customer Performance 

agents and copilots. The architecture’s 

linear scalability, containerised deployment, 

and dynamic agent orchestration enable 

programmes to expand smoothly from initial 

pilot projects to fleet-scale initiatives without 

experiencing performance degradation.

The next era of automotive engineering will be 

defined by collaborative intelligence, where AI 

systems operate in concert with expert human 

judgement. By weaving scalable multi-agent 

automation, stringent human oversight, and 

infrastructural freedom into a single, cohesive 

fabric, the Multi-Agent V-Cycle provides OEMs 

with the foundation for enduring success in an 

increasingly complex, connected, and safety-

driven world.
AUTONOMOUS REPLY is the specialised company for the software and system integration of 
autonomous things. The experts advise companies in the industrial, automotive and new mobility 
sectors from the sensor to the infrastructure. The portfolio includes holistic solutions across the 
entire value chain – from strategy definition and advice on application possibilities to design and 
implementation. The offer includes edge computing, embedded software, cloud services and 
integration into different eco-systems. State-of-the-art technologies and methods from the fields 
of deep learning, machine learning and computer vision are used.

23

AUTONOMOUS REPLY V-CYCLE MULTI-AGENT ARCHITECTURE & SILICON SHORING FOR AUTOMOTIVE

2322 23


