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Product Lifecycle Management with Al

Thank you. Welcome to this NPTEL online certification course on artificial intelligence in
product management. Now we are talking about module 33, which is on product lifecycle
management with artificial intelligence. And this is what we are talking about now. We are
in part 7, developing Al-enhanced product strategy, and we are talking about product
lifecycle management with Al.

So, to give an overview of this module, we will start with introducing Al in product
lifecycle management, which will hence be called PLM. Then we will explain the impact
of Al in PLM, discuss the areas of Al applications in PLM, understand Al's impact on
different stages of PLM, discuss the benefits of using Al in PLM, and then learn about
optimizing PLM using generative Al and discuss the future of PLM. So let us start with
the introduction to Al in product lifecycle management. What is product lifecycle
management?

It is a comprehensive process that allows manufacturers and their supply chain partners to
meticulously manage and coordinate data and processes related to a product from its
inception through design, development, and production stages. This incorporates a
multitude of elements such as drawings, specifications, documentation, and bills of
material, among others. Al has transformed PLM, introducing a wave of innovations that
is profoundly reshaping the product development process. Amidst a landscape abundant in
technological advancements such as generative Al and data engineering, PLM has evolved
to meet the rising tide of customer expectations for more personalized and immersive
experiences.

Al's role in PLM is multidimensional, bridging various domains including engineering,
design, marketing, and strategy to create products that resonate with customer needs and
market relevance. It has empowered product managers with tools for predictive analytics,
intelligent automation, and enhanced customer insights, thereby cultivating a culture of
continuous innovation and improvement. Al in product lifecycle management enhances



problem-solving capabilities, enabling product managers to decipher complexities,
anticipate future trends, and mitigate risks effectively.

It fosters the PLM ecosystem that prioritizes strategic alignment, innovation, and steadfast
commitment to a visionary end goal, ensuring the delivery of products that resonate with
success and substantial customer value. Now, let us look at the impact of Al in product
lifecycle management. So, the first is enhanced decision-making. Al-powered algorithms
analyze vast amounts of data generated throughout the product lifecycle,

enabling organizations to make data-driven decisions swiftly and accurately. From design
optimization to supply chain management, Al augments human expertise by identifying
patterns, predicting outcomes, and recommending optimal courses of action. The next is
streamlined design processes. Al algorithms facilitate the design process by generating
innovative concepts, conducting simulations, and optimizing designs for performance and
manufacturability.

By automating tedious tasks and providing real-time feedback, Al accelerates the design
iteration cycle, reduces time to market, and fosters innovation. The next area of impact is
contextual assistance and automation. Al-driven features embedded within PLM platforms
offer contextual assistance to users, guiding them through complex workflows. Moreover,
Al automates routine tasks such as document management, change requests, and quality
assurance, freeing up valuable resources for strategic initiatives.

Optimize supply chain management. Al algorithms analyze supply chain data to identify
inefficiencies, mitigate risks, and optimize inventory levels. By predicting demand
fluctuations, optimizing procurement strategies, and identifying alternative suppliers, Al
enhances supply chain resilience and agility, enabling organizations to adapt to dynamic
market conditions effectively. The next impact that Al makes in product lifecycle
management is predictive maintenance and quality assurance. Al-powered predictive
analytics enable proactive maintenance by forecasting

equipment failures and identifying potential quality issues before they occur. By analyzing
sensor data and historical maintenance records, Al helps organizations optimize
maintenance schedules, minimize downtime, and enhance product reliability. Then comes
sustainable product development. Al algorithms assess the environmental impact of
product lifecycle stages, enabling organizations to optimize resource usage, reduce waste,
and minimize carbon footprints.



By analyzing lifecycle data and simulating alternative scenarios, Al supports all sustainable
decision-making, aligning product development efforts with environmental objectives. The
next impact is continuous improvement and innovation. Al facilitates continuous
improvement by analyzing feedback from product usage, identifying opportunities for
enhancement, and guiding iterative design iterations. By leveraging Al-driven insights,
organizations can innovate iteratively, address evolving customer needs, and maintain a
competitive edge in the market.

What are the areas of Al applications in product lifecycle management? So, Al finds
extensive applications. across various domains within product lifecycle management. One
is design optimization. So, Al algorithms enhance design processes by generating
innovative concepts, conducting simulations, and optimizing designs for performance and
manufacturability.

Then comes supply chain management. Al optimizes supply chain operations by predicting
demand fluctuations, identifying inefficiencies, and mitigating risks. Enhancing resilience
and agility. Then comes quality assurance. Al-driven predictive analytics identify potential
quality issues and equipment failures.

Enabling proactive maintenance and minimizing downtime. Sustainability assessment. Al
evaluates the environmental impact of product lifecycle stages. Supporting sustainable
decision-making and minimizing the carbon footprint. Next comes contextual assistance.

Al provides contextual assistance to users, guiding them through complex workflows,
suggesting relevant actions, and automating routine tasks. Predictive maintenance Al
analyzes sensor data and historical maintenance records to forecast equipment failure and
optimize maintenance schedules, ensuring reliability and performance. Next is innovation
and continuous improvement. Al-driven insights facilitate continuous improvement by
analyzing feedback ldentifying enhancement opportunities and driving iterative design
iterations. Now, these are the different stages of PLCM and how Al can improve the
process in each stage. So, that is phase 1.

So, it starts with discovery, scale precision, efficient and precise insights at scale, along
with diverse data synthesis. Quantitative and qualitative integrations merge qualitative and
guantitative data for maximum insights. Al recommendations provide actionable insights,
justify user problems, accelerate decisions, and empower swift analysis for fast decisions.
So, these are the various stages. So, then will come validation, build, launch, evaluation,
iteration, and defining success.



So, let us look at the first phase, which is Al in the discovery phase, unlocking insights and
empowering decisions. Al in the discovery phase elevates the product development cycle.
Offering a deeper, faster, and more comprehensive understanding of data. The transition
from problem identification to actionable insights becomes not only efficient but
transformative, laying the groundwork for agile and informed decision-making as product
managers advance through the product management lifecycle. Next is Al's analytical role:
precision at scale.

Traditionally, product managers manually sifted through qualitative and quantitative data.
However, Al tools usher in a new era that provides precise answers and sifts through data
noise. Al enables analysis on an unprecedented scale, reshaping the landscape of the
discovery process. Diverse data in discovery: synthesizing multiple sources.

Effective discovery necessitates data from various channels: customer support, user
interviews, sales, support calls, NPS surveys, customer feedback, and product usage. Al
tools streamline the process, synthesizing and identifying patterns across diverse sources,
enhancing discovery efforts, and saving valuable time. Quantitative-Qualitative
Integration: Maximizing Insightfulness. Al seamlessly integrates quantitative usage data
and qualitative feedback from diverse sources with automated tools, streamlining the
process. Pulling in feedback tied to specific product areas or workflows enhances the
overall integration efficiency and quality of insights for product managers.

Al-driven recommendations elevate actionable insights. Al tools transcend mere analysis,
providing actionable recommendations that justify identified user problems. Incorporating
diverse perspectives. Empowered with Al tools, product managers exit the discovery phase
with heightened confidence in their findings, thanks to Al-driven insights. Accelerating
data-driven decisions.

Al empowers product managers to analyze vast datasets, swiftly accelerating the pace of
informed decision-making. With efficient discovery fueled by Al, product managers are
propelled seamlessly into subsequent phases of the product management lifecycle. The
next phase, phase 2, is that of validation. Swift analysis: Al speeds up diverse Data analysis
for quick insights. Efficient prototyping.

Generative Al accelerates prototyping creation, reducing experimentation time. Integrated
data. Al integrates data from various sources, enhancing validation efficiency and
streamlining decisions. Al-powered recommendations ensure confident decision-making
in validation. So, let us start with the first one, that is Al in the validation phase.



Revolutionizing decision-making. Optimal solution from various choices from the
discovery phase. The goal in this phase is to achieve a solution that harmonizes both
customer satisfaction and business viability. Role of Al in validation. While traditional
validation methods were time-consuming, prompting some to skip or truncate this pivotal
phase, the utilization of Al tools empowers product managers to make confident decisions
about what to build.

Expanding data sources. Recent trends involve integrating validation data from diverse
sources, including product usage data, polls, surveys, and support ticket requests, and
managing and analyzing extensive datasets. Al-powered data analysis. Al tools facilitate
swift analysis of data points across different mediums and provide recommendations based
on data findings, contributing to informed decision-making.

Prototyping and testing. Product managers traditionally test prototypes with users before
moving to full-scale development. But Al expedites prototype creation, leveraging
generative Al to swiftly generate prototypes informed by customers and other data.
Therefore, reducing the time. to experiment with the amount of iterations that can happen
and the scale at which prototyping occurs.

Simultaneous prototype testing, Al enables product managers to test multiple prototypes
simultaneously, reducing validation time. This swift validation builds confidence before
engineers proceed to the next phase of the product management lifecycle, which is the build
phase. The utilization of Al in the validation process transforms the product management
lifecycle by expediting decision-making, integrating diverse data sources, and enhancing
the efficiency of prototyping and testing. The result is a more streamlined and confident
progression to the subsequent build phase.

So, then comes phase 3, which is the build phase. Early testing integration seamlessly
integrates testing in the early roadmap stages. Code-based mapping provides insights into
feature changes and potential impact. Efficient documentation automates tasks, expediting
user stories and product requirements. Time optimization.

Al optimizes time utilization for product managers and engineers. And accelerated release
expedites build, test, and release cycles for continuous progress. So, now we are talking
about phase 3, which is Al in the build phase revolutionizing product development. Product
managers are pivotal in constructing and overseeing the product development roadmap.



Positioned at the intersection of key departments, including engineering, marketing,
customer success, finance, and sales, product managers define scope, necessary work, and
end goals. Collaboratively. To become more effective, product managers need to adopt
nimbler roadmaps. Agile roadmaps act as a safeguard against unforeseen feature requests,
ensuring adaptability and facilitating visibility. Into progress and learnings, fostering
collaboration through a unified source of truth. Then, we will look at Al's transformative
role in product testing. Al empowers product managers to seamlessly integrate product
testing into the early stages of the roadmap and map the product's code base.

Providing insights into the potential impact of feature changes and optimizing time
utilization. Efficiently streamlining documentation for enhanced collaboration. Product
managers curate essential documentation for engineering and design teams during the field
phase. These essential document types include user stories, conveying product or feature
requirements, From a user-centric perspective, employing a structured format.

The second is the product requirement document, which outlines necessary capabilities for
design and development teams to guide their efforts. The third is acceptance criteria. It
specifies conditions for user acceptance during testing, ensuring thorough evaluation. Al
expedites manual and time-intensive documentation tasks, enhancing productivity.
Leveraging Al, product managers can provide

Sustained description to generate comprehensive user stories. Al tools generate PRDs
based on stored data, offering efficiency gains in the documentation process. The next is
accelerated functionality release. Al empowers product managers to expedite the build,
test, and release cycles, reducing overall timeframes.

These streamlined processes enabled by Al result in more frequent launches of varying
scales, ensuring continuous progress. Now we come to the fourth phase, which is the launch
phase. Enhanced user experiences: Al elevates user experiences through personalized in-
app guides. Smart release timing: Al-driven smart release optimizes timing based on user
behavior and feedback. Data-driven monitoring: Al analyzes large datasets for insightful
launch monitoring and reporting.

And product-led growth: Al identifies and promotes relevant product paths, guiding users
through an effective adoption path. So, now we are talking about phase 4, which is Al in
the launch phase, revolutionizing product release strategies. Regarding product launches,
Al emerges as a transformative ally, simplifying decision-making, elevating user
experience, and providing invaluable insights for continual enhancement in the product



management lifecycle. User-centric approach with Al: product managers utilize in-app
guides and walkthroughs for release announcements, fostering user engagement.

Al tools can Tailor launches to user preferences, introducing a personalized touch for an
enhanced user experience. Next come Al-driven smart releases. Al eliminates manual
release timing decisions, introducing smart releases based on user behavior and feedback.
Products undergo controlled rollouts, optimizing the introduction of both the product and
promotional content.

Data-driven monitoring and reporting. In-depth analysis of Al shifts through large datasets.
Offering powerful insights for launch monitoring, using Al tools, product managers can
access automatically generated dashboards and reports, tracking adoption and assessing
business outcomes seamlessly. Next comes the product-led growth mechanism. Al
identifies relevant products or features for users based on characteristics and usage patterns
to enhance their overall experience. Guided by these insights, product managers can
employ

Automated in-app messaging to lead users through the adoption path, ensuring timely
convergence. Then comes the fifth phase, which is evaluation. So, one feature of this stage
is automated insights. Al automates the identification of success and failure aspects.
Recommendation generation: Al provides generated recommendations for next steps based
on evaluation outcomes.

Efficiency boost: streamlines handling of large datasets for comprehensive insights
efficiently. Timely improvement: enables timely identification and implementation of
improvements post-launch. An enhanced product manager's role acts as a catalyst,
accelerating and enhancing the evaluation process for increased business ROI. So, in this
phase 5, that is Al in the evaluation phase, enhancing post-launch assessment. Beyond the
initial go-live, product managers extend their evaluation strategies for ongoing success,
harnessing product usage data, user feedback, and support ticket analysis as crucial data
sources for

comprehensive insights. The goal is to dive deep into the analysis of user behavior, identify
potential issues, and understand specific user actions by thoroughly examining user
feedback, focusing on pain points, and areas requiring improvement to inform the
assessment. Another goal is to evaluate the efficacy of solutions for problems identified
during the discovery phase using feedback and NPS data and to extract qualitative insights



that provide a nuanced understanding of the release's impact. The next comes Al-driven
optimization.

Al tools automate the identification of successful and unsuccessful aspects of new products
or features and empower product managers with Al-generated recommendations for the
next steps derived from evaluation outcomes. Scale and speed with Al. Leveraging Al-
powered analytics and feedback tools for efficient handling of large datasets across both
quantitative and qualitative insights. Streamlining processes by creating dashboards that
monitor release performance and align it with business outcomes and goals.

Help product managers evaluate launch performance at scale. The next is product
managers' empowerment. Al catalyzes product managers and is not a replacement,
accelerating and enhancing the evaluation process. This efficiency boost enables the timely
identification and implementation of improvements, leading to an overall increased
business ROI. This places product management in a strategic position within the
organization. The next phase is phase six, which is iterations. So, there are these four steps
that happen here: precision and foresight. Al enhances precision and foresight in refining
products during the iterative phase.

Continuous enhancement: Al supports the commitment to continuous improvement,
ensuring refinements in an ongoing process. Efficient decision-making: Al improves
decision-making efficiency at scale in subsequent cycles of the product development
lifecycle and strategic prioritization. Informed by insights, Al aids in strategically
prioritizing enhancements to address shortcomings and capitalize on strengths. So now we
are talking about phase 6: Al in the iterative phase, unlocking business success.

The iterative phase stands as a pivotal stage where product managers assess and refine their
creations for optimal business outcomes. With Al as a steadfast companion, product
managers can navigate this phase with increased precision and foresight. The iterative
phase prompts product managers to scrutinize whether the new product or features align
with the desired business outcomes. Irrespective of success, the iterative process embodies
a commitment to continuous enhancement, acknowledging that refinement is an ongoing
process. Informed by insights gleaned during evaluation, product managers strategically
prioritize enhancements to address shortcomings and capitalize on strengths.

As efforts lean back to make improvements on each of the previous phases, AIE helps
improve decisions made at scale and with efficiency in the next cycle of the product
development lifecycle. As product managers iterate and figure out what improvements to



prioritize, Al will once again prove transformative throughout each phase of the lifecycle.
Now, let us look at the benefits of Al in the product lifecycle management. The first is
cultivating requirements management and traceability.

Navigating the critical pathways of requirement management, Al emerges as a beacon of
analytical proficiency through leveraging natural language processing and adept synthesis
of expansive data encompassing documents, videos, and diverse information. Al fosters
groundbreaking enhancements in tools dedicated to requirement management and
validation within the PLM software landscape. Harnessing the power of data reusability,
Al improves efficiency in product development by promoting the reuse of existing data.
Through Al's meticulous analysis, unveiling patterns and interrelationships within the vast
data territories, organizations are empowered to repurpose existing components, curtailing
redundancy and optimizing cost-effectiveness strategically. Al thus emerges as a catalyst

for informed decision-making, enhancing new product development processes with
historical insights and configurational finesse, elevating virtual assistants and customer
interaction. Al improves various areas that require human involvement, bringing better
organization and new efficient working methods. It helps create virtual assistants that can
handle tasks, plan meetings, and manage approval processes more smoothly in
maintenance and customer support. Al provides smart help, improving interaction and
overall performance. The next benefit is redefining user experience dynamics.

Al heralds a transformative impact on the user experience, or UX paradigm, within PLM
systems, addressing the strong demand for simplification and enhanced usability. It unfolds
innovative horizons, reimagining user interfaces through conversational agreements,
speech recognition, and diverse modalities, thereby nurturing a garden of user-centric
enhancements and functional simplicity. The next benefit is nurturing planning
intelligence. Al emerges as the architect of planning intelligence within PLM, nurturing
landscapes where strategic vision flourishes amidst data-driven insights and analytical
prowess.

Al uses machine learning to navigate the complexities of configuration, supply landscapes,
and portfolio intricacies, unveiling optimized pathways in product design and supply
engagements. Thus, Al fosters a vibrant ecosystem where engineering visions are
harmonized with emerging opportunities, enabling organizations to soar on the wings of
competitive foresight and strategic ability. How can we optimize product lifecycle



management workflows using generative Al? Product lifecycle management is a crucial
process

for organizations, encompassing the planning, development, launch, and end-of-life stages
of a product. Traditional PLM can be challenging, requiring coordination across multiple
departments and the handling of vast amounts of data. Generative Al offers transformative
capabilities to streamline and optimize the entire product lifecycle, enhancing efficiency,
accuracy, and collaboration at every stage. Now, step one of this is concept and planning.
The steps include brainstorming, identifying market needs, analyzing customer pain points,
generating product ideas, conducting competitor analysis, and forecasting industry trends.

The role of generative Al here is to analyze customer data trends, identify common pain
points, Provide creative idea suggestions, generate competitive insights, and predict future
market trends. Then the steps in concept development. Define product features. Identify
target audience.

Develop value proposition. Map customer journey. Outline key differentiators. Then we
will look at the role of generative Al. Generates feature ideas based on data.

Analyze demographic data patterns. Suggest customer-focused propositions. Assist in
visualizing customer experience and identify competitive product maps. Steps in feasibility
analysis. Assess technical viability, conduct financial analysis, analyze market potential,
perform risk assessment, and competitor benchmarking.

The role of generative Al here is to research and summarize existing technology
information. Then it generates cost and profit projections, predicts market demands and
trends, identifies potential risks and impacts, and then compares and evaluates product
features and pricing. The steps in documentation create product requirement documents.
Create product requirement documents, develop project plans, outline product
requirements, set goals and milestones, and create visual drafts. Now, the role of generative
Al here is that it generates product requirement document drafts, suggests timelines and
resource allocations, compiles requirements from data insights, generates optimized goals
and timelines, and produces early-stage design visualizations.

The next step is design and development. So, here the steps in engineering and design
include developing product specifications, creating detailed drawings, developing
prototypes, refining design details, and developing technical documentation. And the role
of generative Al in this step is that it generates detailed specifications, produces design



visualizations from requirements, helps in creating 3D prototypes, and suggests design
improvements based on data. It suggests design improvements based on data and generates
technical documentation templates. Steps in testing and validation.

The first step is to perform initial testing, then conduct performance tests, conduct
functional testing, conduct usability testing, assess safety and compliance, analyze results,
and refine based on test results. The role of generative Al here is to analyze test data and
identify issues. It predicts performance bottlenecks, automates functional test execution,
analyzes user interaction data, automates compliance checks, provides actionable insights
from data, and suggests improvements based on results. Steps in the collaboration include
sharing design documents, coordinating with stakeholders, tracking project progress,
managing revisions, and documenting changes. The role of generative Al in this stage is to
automate document sharing and access control with content-aware intelligence, enhance
stakeholder communication, provide real-time project tracking insights, automate version
control and revision tracking, and track and summarize changes automatically.

Another step is production planning. Define production processes, optimize production
flows, manage materials and resources, set quality control standards, and schedule
production runs. The role of generative Al here is to suggest production process
improvements, empower intelligent optimization of material flows and logistics, analyze
resource availability and allocation, suggest quality control measures and processes, and
generate production schedules and timelines. The third step is manufacturing and
production.

So, the steps in manufacturing execution include tracking production progress, controlling
manufacturing processes, monitoring inventory levels, managing supply chains, addressing
and maintaining production issues. The role of generative Al here is to automate data
collection and analysis, optimize manufacturing processes with real-time data insights,
predict and manage stock fluctuations, optimize logistics and routing, and identify and
document production bottlenecks efficiently. Steps in quality assurance include
implementing inspection procedures, testing product performance, verifying product
standards, analyzing and documenting quality data, and implementing corrective actions.
The role of generative Al here is that it automates the inspection process, simulates product
performance under various conditions, monitors compliance with regulations and
standards, analyzes quality data and generates comprehensive reports, and recommends
corrective actions to improve quality.



The fourth step is launch and aftermarket. Here, the steps in product launch include
identifying the target audience, creating marketing campaigns, then creating launch
materials, managing distribution channels, setting pricing strategies, monitoring launch
performance, and adjusting launch strategies. The role of generative Al here is to analyze
market data for precise audience segmentation, generate personalized data-driven
marketing content and strategies, and analyze distribution channels and market fit. suggest
pricing strategies based on market data, and recommend strategy changes based on market
feedback. Then there are steps in customer feedback, collecting customer reviews,
analyzing feedback data, identifying areas for improvement, prioritizing feature requests,
generating feedback reports, and updating product roadmaps.

The role of Generative Al here is that it automates feedback collection from various
sources, analyzes customer sentiments and preferences, identifies recurring feedback
themes and issues, prioritizes feature requests based on user impact, creates comprehensive
reports summarizing key insights, and suggests roadmap adjustments based on customer
feedback. The steps to support and maintenance include monitoring system performance,
identifying technical issues, providing troubleshooting guides, optimizing maintenance
schedules, automating routine tasks, and updating support documentation. The role of
generative Al here is that it continuously tracks and reports on system health and status,
detects and diagnoses issues using predictive analytics, generates step-by-step guides for
common issues, suggests maintenance based on usage patterns and data, assists in handling
repetitive support tasks with intelligent automation, and creates and updates user manuals
based on recent issues.

The steps in end-of-life planning assess product lifecycle, plan phase-out strategies,
communicate with stakeholders, develop disposal plans, manage inventory clearance, and
document end-of-life procedures. The role of generative Al here is to analyze usage data
to determine product end-of-life, recommend optimal phase-out timelines and approaches,
suggest eco-friendly disposal or recycling options, identify efficient ways to clear the
remaining stock, and create comprehensive end-of-life process documentation. Now, let us
look at the future of product lifecycle management. It is expected to revolutionize PLM by
providing intelligent recommendations and automating design processes. This technology
will enable faster decision-making and enhance risk management throughout the product
lifecycle, allowing for proactive identification of potential issues before they arise.

The next is cloud-based solutions. The shift to cloud-based PLM solutions is gaining
momentum, offering scalability and flexibility, and improved collaboration across teams.



Digital twin technology allows companies to create virtual replicas of physical products,
enabling testing and optimization in a simulated environment. This approach can
significantly reduce development costs and time to market by allowing businesses to make
adjustments before physical production begins.

Integration of IT devices into PLM systems will provide real-time data on product usage
and performance. This data can be leveraged to enhance product design, monitor
performance post-launch, and identify opportunities for improvement based on actual user
feedback. Data democratization will empower non-technical users across the organization
to access and utilize product data effectively. This shift will enable more informed
decision-making throughout the product lifecycle, fostering a culture of collaboration and
innovation.

Next comes enhanced risk management. Future PLM systems will incorporate more
sophisticated risk management frameworks that focus on proactive identification and
mitigation of risks throughout the product lifecycle. This approach is critical for ensuring
product safety and regulatory compliance. So, to conclude this module, we have discussed
the concept of using Al in product lifecycle management. We have learned about the
impact of Al in PLM.

We have also discussed the areas of Al application in PLM. Then, we have understood Al's
impact on different stages of PLM. Thereafter, we have learned about the benefits of using
Al in PLM. Finally, we have understood PLM optimization using generative Al and
discussed the future of PLM. And these are some of the sources from which the material
for this module was taken.

Thank you.



