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Introduction

Product and system development is entering a new era, driven by AI 
innovation. Highly regulated industries like aerospace, automotive, medical 
devices, and financial services are facing unprecedented challenges such as 
escalating regulatory scrutiny in some cases, rising product complexity, and 
the relentless demand to accelerate time-to-market. Navigating these 
challenges requires a balance of innovation, compliance, and efficiency.

Artificial intelligence is beginning to demonstrate its potential in requirements management 
by automating manual processes, enhancing decision-making, and streamlining compliance. 
However, harnessing AI’s full potential requires a commitment to responsible AI practices, 
ensuring transparency, fairness, and security. This whitepaper explores how AI is shaping 
the future of product development, offering insights into its applications, best practices for 
governance, and the role of Jama Software and AWS in delivering scalable, secure, and 
responsible AI solutions.
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AI Applications in Complex Product Development

1. Challenges in Product Development

Complex product development demands businesses to manage an increasing number of 
variables, such as system interconnectivity, regulatory requirements, and shorter development 
cycles. This intensifies the need for precise requirements management tools. 

Modern systems, such as self-driving cars, 
embody system of systems architectures, 
integrating hardware, software, AI functionality, 
and cybersecurity. While this creates immense 
innovation opportunities, the complexity of these 
systems presents significant challenges:

	� Predicting behaviors accurately

	� Designing test frameworks for integration

	� Scaling verification and validation processes 
efficiently

These challenges are amplified as the systems 
grow in complexity and sophistication. Accurately 
predicting behaviors becomes increasingly 
critical as interconnected components interact 
in unpredictable ways, potentially leading to 
performance issues, safety concerns, or unintended 
outcomes. Addressing this requires advanced 
modeling and simulation techniques capable 
of capturing the intricate relationships across 
subsystems.

Designing effective test frameworks for integration 
presents its own hurdles. Comprehensive testing 
must account for the diverse interfaces, software 
dependencies, and hardware configurations found 
in modern systems. Without a robust plan, teams 
risk delays, inefficiencies, and gaps in system 
validation that can lead to compliance failures or 
product recalls.

Today’s Systems Have 
Become More Complex 

Systems of Systems (SoS)

	� A System of Systems (SoS) is 
a collection of independent 
systems, integrated into a larger 
system that delivers unique 
capabilities

	� It is difficult to produce accurate 
predictive models of all 
emergent behaviors, so global 
SoS performance is difficult to 
design

	� Testing and verifying 
upgrades to a SoS is difficult 
and expensive (sometimes 
prohibitively) due to scale, 
complexity, and constant 
evolution
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AI APPLICATIONS IN COMPLEX PRODUCT DEVELOPMENT

Scaling verification and validation processes to match the demands of high-complexity systems 
also requires significant innovation. Traditional, manual methods are often unable to keep pace, 
resulting in slowed time-to-market and increased resource consumption. Automated solutions 
offer a scalable pathway, providing traceability, consistency, and efficiency needed to manage 
these complex operations effectively.

Ultimately, organizations must balance innovation with rigorous oversight to address these 
challenges while ensuring safety, reliability, and compliance. Adopting tools designed for 
enhanced requirements management, streamlined traceability, and automated testing is 
paramount for achieving these goals in an evolving technological landscape.

2. AI Solutions to the Challenges

AI-driven solutions are addressing these challenges in profound ways:

AI-driven solutions are fundamentally transforming the way businesses address traditional 
challenges in requirements management and validation. Through the use of natural language 
processing (NLP), AI automates the validation of project requirements by ensuring they are 
complete, precise, and testable. This advanced capability allows ambiguities or inconsistencies 
within requirements to be identified early in the development process. By addressing potential 
issues proactively, businesses can significantly reduce the risks associated with failures, 
enhancing overall project efficiency and success.

Automating Requirements Validation

	� AI uses natural language processing (NLP) to verify that project requirements 
are complete, precise, and testable

	� By identifying ambiguous requirements early, businesses reduce the risk of 
failures

	� Automated test case generation cuts time and ensures that all requirements are 
tested

Empowering Complex Development with AI  |  4jamasoftware.com



Ensuring regulatory compliance is critical for organizations operating in highly regulated 
industries such as aerospace, defense, and medical devices. AI tools can play a pivotal role 
in this process by mapping requirements to stringent regulatory standards, ensuring that 
all necessary conditions are met without manual oversight. These tools offer automated 
monitoring, which enables continuous compliance throughout the product lifecycle. By reducing 
the likelihood of human error and streamlining the regulatory process, businesses can minimize 
risks and maintain adherence to evolving standards, ultimately supporting the success and 
longevity of their projects.

Ensuring Regulatory Compliance

	� AI tools can help map requirements to stringent regulatory standards in sectors 
such as aerospace, defense, automotive, and medical devices

	� Automated monitoring ensures continuous compliance throughout the product 
lifecycle, minimizing risks

AI APPLICATIONS IN COMPLEX PRODUCT DEVELOPMENT
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Predictive analytics play a crucial role in accelerating development cycles by enabling 
immediate impact assessments of change requests. This capability minimizes rework, allowing 
teams to address potential issues swiftly and efficiently. By streamlining workflows and reducing 
delays, organizations can significantly speed up delivery timelines, ensuring that projects are 
completed on schedule while maintaining high-quality standards.

Efficient collaboration is critical for success, especially for distributed teams. Jama Connect 
enhances collaboration by providing AI-powered traceability that seamlessly links requirements, 
tests, and design components in real time. By fostering better communication and streamlining 
the sharing of critical project information, Jama Connect empowers teams to work more 
cohesively, reducing misunderstandings and improving overall productivity.

Accelerating Development Cycles

	� Predictive analytics can enable immediate impact assessments of change 
requests, minimizing rework and speeding up delivery timelines

Enhancing Collaboration

	� Distributed teams benefit from AI-powered traceability that links requirements, 
tests, and design components in real time

AI APPLICATIONS IN COMPLEX PRODUCT DEVELOPMENT
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Key Features of AI in Requirements Management

Automated Intelligence 

AI can help automate repetitive and error-prone tasks, putting teams in control of higher-value 
processes:

	� Requirements Classification: Assign priority, risk, and compliance significance automatically

	� Duplicate and Conflict Detection: Identify redundancies and inconsistencies with precision

	� Test Case Generation: Generate test cases directly from specified requirements

Improved Decision-Making

AI empowers development teams with predictive insights, feeding data-driven, accurate 
decision-making:

	� Real-time analytics assess the impact of design changes

	� Predictive modeling prevents potential risks before they occur

AI capabilities streamline processes by automating complex tasks such 
as requirements traceability, risk identification, and compliance 
management. Through advanced algorithms, the system can 
automatically identify duplicates, detect conflicts, and ensure 
consistency across requirements. Additionally, AI facilitates 
the automatic generation of test cases directly from 
specified requirements, greatly reducing manual effort and 
enhancing accuracy. This automation not only optimizes 
workflows but also minimizes errors during product 
development.

AI also enhances decision-making by providing predictive 
insights that enable development teams to make data-driven 
and accurate choices. Real-time analytics assess the potential 
impact of design changes, ensuring teams can adapt strategies 
proactively. Predictive modeling, on the other hand, helps to 
anticipate and mitigate risks before they materialize, safeguarding 
project outcomes and fostering efficient, informed decision-making 
throughout the development process.
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Responsible AI in Regulated Industries

Despite its potential, the implementation of AI carries ethical and security 
concerns, particularly in safety-critical industries. Organizations must adopt 
responsible AI practices to mitigate biases, ensure compliance, and maintain 
trust.

Core Principles of Responsible AI

	� Fairness: Eliminate bias for equitable outcomes

	� Transparency: Create AI processes that are 
explainable and understandable

	� Accountability: Assign responsibility for AI-driven 
decisions

	� Privacy and Security: Secure sensitive data and 
prevent misuse

AI Governance Best Practices

	� Leverage frameworks like NIST AI Risk 
Management Framework or ISO/IEC 42001 to 
establish robust oversight mechanisms

	� Continuously audit AI tools to detect drifts in 
performance or unintended biases

	� Collaborate with regulatory agencies to align AI 
practices with evolving standards

Frameworks for 
Implementing 
Responsible AI

Organizations should 
implement structured AI 
governance frameworks 
such as:

	� NIST AI Risk Management 
Framework (AI RMF) – Provides 
a structured approach for 
assessing AI risks

	� ISO/IEC 42001 (AI Management 
Systems Standard) – Establishes 
best practices for AI governance 

	� IEEE Ethically Aligned Design 
– Focuses on human-centric AI 
development
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Jama Connect Advisor’s AI-Powered Features

Jama Software leverages advanced AI innovations, powered by AWS AI tools, to enhance 
requirements management. These features enable regulated industries to accelerate their 
product development while maintaining high standards of compliance and quality.

AI-Powered Functionalities

	� Requirements Quality Intelligence

Detect ambiguous or incomplete requirements using NLP, providing 
INCOSE and EARS compliance scores.

	� Automated Traceability and Classification

AI intelligently links requirements to regulatory standards 
and prioritizes them by risk and compliance needs.

	� Test Case Generation

Generate structured, testable cases directly from project 
requirements, aligned with industry regulations.

	� Document Parsing and Reuse

AI extracts structured data from compliance or RFP 
documents, reducing manual submission effort and enabling 
requirements reuse.

Benefits of Jama Connect Advisor’s AI Features

	� Cycle Time Reduction

Automate repetitive processes and minimize time-consuming manual reviews.

	� Compliance Alignment 

Map requirements to industry-specific standards, ensuring regulatory alignment.

	� Error Reduction 

AI-driven tools uncover errors in requirement definitions early, averting costly rework.
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Partnering with AWS for Secure and Scalable AI

Why AWS Matters for AI-Driven Solutions

Jama Software’s partnership with Amazon Web Services (AWS) ensures enterprise-grade AI 
solutions that are secure, scalable, and purpose-built for regulated industries.

Key Benefits of AWS AI

	� Data Privacy and Security 

AWS tools comply with stringent standards, such as GDPR, HIPAA, and FedRAMP. Data remains 
isolated, encrypted, and inaccessible to public models.

	� Flexible Scalability 

Designed to support both startups and large enterprises, AWS AI solutions grow seamlessly to 
match business needs.

	� Built-in Responsible AI Practices 

AWS emphasizes fairness, transparency, and compliance through its robust AI governance 
frameworks.
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Jama Software® is focused on maximizing innovation success in multidisciplinary engineering 
organizations. Numerous firsts for humanity in fields such as fuel cells, electrification, space, 
software defined vehicles, surgical robotics, and more all rely on Jama Connect® requirements 
management software to minimize the risk of defects, rework, cost overruns, and recalls. Using 
Jama Connect, engineering organizations can now intelligently manage the development 
process by leveraging Live Traceability™ across best-of-breed tools to measurably improve 
outcomes. Our rapidly growing customer base spans the automotive, medical device, life 
sciences, semiconductor, aerospace & defense, industrial manufacturing, consumer electronics, 
financial services, and insurance industries. To learn more, please visit us at jamasoftware.com.

Looking Ahead with AI

Jama Software is committed to revolutionizing requirements management through responsible 
AI adoption. With the foundational support of AWS, Jama Connect continues to balance 
innovation with compliance, empowering teams to develop safer, more reliable, and competitive 
products faster.

By aligning ethics, compliance, and automation, Jama Connect Advisor™ offers a blueprint for 
organizations aiming to thrive in a digitally-driven future through.

	� Automated Intelligence & Efficiency – AWS AI tools automate requirement extraction, test case 
generation, and formal review analysis, reducing manual effort, improving traceability, and 
accelerating time to market

	� Improved Decision-Making & Compliance – AI-powered summarization, sentiment analysis, and 
compliance validation help teams identify risks, ensure regulatory alignment, and enhance 
verification/validation coverage

	� Enhanced Collaboration & Reusability – AI-driven requirement matching, test case reuse, and 
review tracking improve consistency, eliminate redundant work, and help teams leverage historical 
knowledge for higher-quality requirements

Empower your team with smarter, more efficient workflows today. To learn more about Jama 
Connect’s AI-powered features and how they can transform your product development 
processes, click HERE to schedule a demo or explore Jama Connect Advisor.

http://www.jamasoftware.com
https://www.jamasoftware.com/#form
https://www.jamasoftware.com/solutions/artificial-intelligence/

