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Introduction

For high-tech product developers, implementing next 
generation Application Lifecycle Management is a long-
term investment in the future. Yet securing management 
buy-in isn’t always a straightforward procedure. This eBook 
explores current challenges in advanced engineering, and why 
successful innovators are relying on next generation ALM to 
overcome these challenges!

In the age of accelerating digitalization, more and more product developers 
find that their development capabilities are limited by an inadequate toolchain. 
Legacy tooling leads to clunky collaboration, poor traceability, and product 
quality problems – all of which translates to high development costs.

Software proficiency is becoming the currency in the delivery of high-tech 
products. Successful engineering teams use next generation Application 
Lifecycle Management to achieve development maturity across the lifecycle.

Simply put, integrated ALM helps you meet your business goals by enabling 
you to build higher quality products faster, allowing you to stay ahead of 
competitors. Adopting integrated ALM is becoming a strategic decision rather 
than one that is limited to the software department only.
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Coping with growing complexity in 
high-tech product development

The automotive industry is a good example of why there’s an increasing need for 
Application Lifecycle Management software across industry verticals. While Product 
Lifecycle Management (PLM) is an established discipline complemented by the 
appropriate tool infrastructure, carmakers are relatively new to the world of ALM. 
Similarly to PLM, ALM can help reduce the time and costs of product development.

With IoT connectivity & OTA updates, autonomous and ADAS features, and other 
tech-enabled capabilities, new cars today are equipped with incredibly complex and 
robust embedded software. In fact, a modern road vehicle may contain up to 150 
million lines of code, while a Boeing-787 Dreamliner operates its avionics & online 
support systems with about 7 million lines.

In addition to sheer volume, complexity is also becoming problematic. Navigation, 
infotainment, built-in communication, safety systems, advanced driver assistance 
systems, and the increasingly common over-the-air updates require more and 
more software which all need to be integrated and their development accurately 
managed. Orchestrating the parallel development streams of systems-of-systems 
engineering, whether safety-critical or not, is a challenging task.

In order to stay ahead of the competition, automotive developers need to provide 
reliable software systems packed with features, delivered as fast as possible, and in 
compliance with relevant regulations and standards.
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Development maturity with Integrated 
Application Lifecycle Management

Innovative carmakers are realizing that the need to give this area due attention cannot be 
ignored. Investing in hiring software development talent and purchasing future-proof tools 
are becoming strategic decisions that will affect the competitive edge and profitability of 
these companies for years to come. Implementing integrated, next generation ALM helps 
future-proof the accelerating processes of product innovation.

Next generation integrated ALM tools are flexible enough to dock into preexisting PLM and 
software development tool environments, and can greatly support the implementation of 
an integrated approach to system-of-systems product development.

Integrated ALM software solutions are no longer optional in the development of high 
quality embedded software: they are becoming necessary tools to complement PLM 
platforms. 

“Organizations tend to have a mix of tools, 
and as a result of the tool friction, there is a 
difficulty in the traceability. We see a trend 
towards to integrated, holistic solutions that 
allow that traceability across the lifecycle.

Another key trend is the increase in software 
content in advanced engineered products. 
And with that exponential rise of software, 
there is increased complexity. There’s a need 
to manage that, and ALM plays a strong role.” 
 
— Michael Azoff, Principal Analyst

Watch it

Video

Ovum: Investigating the 
Need for ALM

https://intland.com/video/general/ovum-investigating-the-need-for-alm/
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Integrating ALM in your development environment

Most software teams already have their tried and tested tools 
for requirements management, software development, quality 
assurance, stakeholder collaboration, etc. A large portion of 
development teams operates in a legacy tool environment that 
has organically evolved to suit their needs. These tools may have 
been customized or even developed in-house to fit the specific 
processes of the development team.

While these toolchains mostly support current processes just 
fine, they hardly enable or encourage process innovation and 
optimization. Maintaining these isolated tools and the interfaces 
that allow them to exchange data requires continuous effort. 
Tool friction between a set of proven, but inflexible and unwieldy 
platforms makes it difficult to stay ahead of the competition in a 
fast-paced market.

A common concern is that adopting integrated ALM will disrupt 
these existing processes and trusted tools will have to be 
abandoned. With next generation ALM tools, that is not the case. 
Adopt an ALM platform that integrates well with your existing tool 
environment. Look for out-of-the-box integrations with widely 
used software tools, or flexible APIs to build custom integrations.

See an example of a market-leading next generation ALM 
platform’s integration environment below:
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ALM to support multiple product development 
methodologies

Tools, however, are just part of the necessary infrastructure for 
quality product development. The processes used to design, build, 
test, integrate, and ensure the correct functioning of products 
have a more significant effect on the quality of the end product. 
Adequate software tools such as integrated ALM can facilitate 
process optimization, but in general, simply adopting a new tool 
won’t streamline your processes.

When rolling out Application Lifecycle Management software, 
development teams need carry out scrupulous process mapping 
and optimization work, and some may choose to maintain their 
tried and tested processes. That said, this shouldn’t be the result 
of an incapacity to change due to a limiting toolset, but rather the 
result of rigorous analysis and a series of level-headed decisions. 
Your chosen ALM solution should give you a level of freedom in 
defining new, efficient product development processes. Flexibility 
is key.

Integrated, collaborative Application Lifecycle Management tools 
enable teams to map, analyze, and streamline their development 
processes to remove waste, cut time to market, and to enhance 
product quality. These benefits may be achieved without 
disrupting current processes: in addition to integrating with various 
tools (including PLM platforms), the ideal ALM solution will flexibly 

support various development methodologies across the lifecycle. 
Development processes come in all shapes and sizes, and next 
generation ALM tools are able to accommodate and streamline 
any development process without breaking the cycle of value 
creation.
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Methodology support

Whatever processes you use today, you can’t know what the future holds. Just a couple 
of years ago, it would have been unthinkable to use Agile in the development of medical 
technology. Today, there are guidances (FDA, AAMI TIR 45) on the compliant use of iterative 
and incremental delivery in medical device development. Therefore, any ALM tool’s 
method support is a central question.

Next generation ALM tools are able to accommodate any development process your 
teams use. Some, like PTC®’s Codebeamer technology, can also combine frameworks in a 
custom hybrid model, enabling teams to develop freely using any process they see fit.

“Providing our company 
with the right tooling 
which helps us manage 
complexity is definitely an 
enabler that helps take 
our innovation to the next 
step. That’s where having 
the right tool can be a real differentiator. […] 
Codebeamer’s flexibility in setting up the 
environment and around evolving objects 
were the main arguments in the final stage 
decision.” 
 
— Jules Garbé, Head of Product Development, 
Navya
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Waterfall 
 
The traditional Waterfall/V-model is a sequential framework 
still widely used in the development of complex safety-critical 
products, although Agile is catching up as the standard solution in 
more and more industry sectors.

Product development using the Waterfall model means you’ll 
have to configure and rigorously enforce custom processes to 
ensure alignment to the development plan at all times. Due to this 
structured approach, reacting to changing requirements tends to 
be difficult in a Waterfall environment. Codebeamer supports the 
use of a structured Waterfall methodology in the development of 
complex products.

 
Agile 
 
Agile is the decentralized, iterative, and incremental alternative to 
Waterfall. It enables self-organizing and cross-functional teams to 
focus on adaptive planning and improvement, early delivery, and 
reacting to change with a high degree of autonomy.

The challenge in Agile tends to be for teams to ensure 
transparency, traceability, and adequate documentation in a fast-
moving environment. Codebeamer adequately supports any kind 
of Agile development lifecycle regardless of the specific method 
used, and can help automate manual processes to retain structure 
in a less organized Agile environment.

Scaled Agile 
 
Scaling the Agile approach across large enterprises tends to 
be challenging due to the need to retain some organizational 
structure while providing the freedom of Agile for every team. 
Several approaches to scaling Agile have been devised, including 
the Scaled Agile Framework (SAFe®), Disciplined Agile Delivery 
(DAD), Large-Scale Scrum (LeSS), with no silver-bullet solution 
available.

Thankfully, some next generation platforms such as Codebeamer 
support the use of multiple methodologies, so your decision about 
which framework to use won’t be limited by tooling.

 
Agile-Waterfall Hybrid 
 
While both Waterfall and Agile have their die-hard fans, some 
teams have started experimenting with combining the benefits of 
both methodologies. Others set out to implement Agile but end 
up with a Hybrid method. In such a scenario, Waterfall is generally 
used to manage the production of hardware components, while 
embedded software and services are developed using some sort 
of Agile methodology.

As a next generation ALM platform, Codebeamer helps unify these 
separate development streams to provide gapless traceability, 
data consistency, and transparency throughout the entire product 
development lifecycle.
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The value of Application Lifecycle Management

By integrating and managing all development processes from 
a single central platform, holistically integrated next generation 
ALM tools such as Codebeamer provide a variety of benefits to all 
stakeholders: 

C-Level Executives (CIOs/CTOs)
•	 ALM helps unlock synergies in terms of collaboration and 

efficiency across teams and projects
•	 It helps provide transparency, gapless end-to-end traceability, and 

simplifies compliance audits
•	 Easy access to customizable, automatically scheduled reports
•	 Scalability of operations: flexible ALM architecture to keep pace 

with organizational growth
•	 Seamless integration with the existing tool environment 

(integrations with ALM, PLM, and legacy software tools, and API for 
custom integrations) 

Process Managers
•	 Flexible visual workflow customization, and 

reliable process enforcement
•	 Predefined, built-in processes to cut time and effort costs
•	 Access to (industry) best practices via out-of-the-box templates
•	 Easy reporting and visual graphs for data analytics
•	 Management dashboards for KPIs 

Compliance Officers and Auditors
•	 Mature processes can be enforced, monitored, and reported on 

throughout the lifecycle
•	 Automatically recorded audit trails
•	 Full change control and historical traceability on all trackers, 

documents, comments, etc.
•	 Easy to export, comprehensive reports
•	 Continuous compliance using mature processes and 

automated documentation
•	 Full versioning and baselining support 

Product/Software Developers
•	 Efficient collaboration: process and access control, 

work management
•	 Easy task monitoring & followup using the Kanban board
•	 Agile support: Scrum in practice, scaled Agile 

implementation support
•	 Built-in release management to support continuous 

delivery & DevOps
•	 Single repository to ensure lifecycle-wide traceability
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Scalability of ALM for enterprise use

While the benefits and increasingly necessary nature of integrated 
ALM for product developers are obvious, some companies are still 
concerned about scaling ALM across large, possibly geographically 
dispersed development teams and departments. In the past, that 
might have been a legitimate concern (and for some ALM platforms, it 
still is). However, next generation Application Lifecycle Management 
software such as Codebeamer have been specifically designed with 
enterprise scalability in mind.

Codebeamer’s flexible web-based architecture and database allow 
for optimal performance even when managing large numbers of 
work items, complex processes, and multiple development teams or 
departments. Clustering provides horizontal and vertical scaling for 
high availability and performance, ensuring that your platform grows 
along with you.

When scaling ALM, it’s important that the enterprise can retain 
full control over all processes. That’s why Codebeamer offers 
granular permission control, advanced BPM workflow capabilities, 
and complete change control from requirements all the way to 
operations.

In addition, DevOps strategies are a handy addition to any 
organization’s Agile operations. DevOps is embraced by more 
and more product developers to channel in customer feedback 
to bug fixing and development. Scalable integrated ALM systems 
like Codebeamer provide advanced DevOps features to support 
escalations, efficient issue management, fast-paced release 
management, and cross-functional collaboration.

Functional scalability
•	 Flexibly configurable platform
•	 Ability to easily expand functionality 

Technical scalability
•	 Database performance
•	 Clustering for horizontal scalability
•	 Low response times
•	 Single repository for data consistency
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ALM for safety-critical industries

The general benefits of ALM render it 
a valuable addition to any company’s 
product development toolset. But due to 
strict regulatory requirements, businesses 
operating in safety-critical industries (e.g. 
the development of medical devices, 
automotive and avionics embedded 
systems, pharmaceutical products, etc.) 
are becoming dependent on the use of 
integrated ALM.

Developers of safety-critical products 
(operating in areas where human lives 
may depend on the correct functioning 
of the product) are required by regulatory 
bodies to comply with a variety of rigorous 
standards and strict regulations. Here’s 
how an integrated ALM platform like 
Codebeamer can help comply with these 
requirements:

Design, and enforce the use of, mature 
processes 

Establish links between work items, and show 
gapless end-to-end traceability throughout the 
lifecycle

Provide full change control on all work items

 
 
Document audit trails with minimal effort

Codebeamer enables visual process 
configuration and rigorous workflow control 

The Traceability Browser in Codebeamer lets 
you manage and visualize relations between 
all artifacts from requirements to test cases & 
releases 

A complete change history on all your artifacts is 
automatically recorded in Codebeamer 

In addition to an automatically recorded Audit 
Trail Log, Codebeamer provides advanced 
reporting capabilities
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Without the capabilities of next generation ALM tools, these 
guidelines are immensely challenging to adhere to. Using 
a modern tool such as Codebeamer enables developers to 
implement a system of continuous compliance in which all their 
processes are automatically compliant at all times.

At unannounced or scheduled compliance audits, all they need 
to do is export a few readily available reports. Therefore, ALM can 
greatly reduce the burden of adhering to safety-critical standards, 
and simplify audits.

Wondering how a 
leading innovator is using 
Codebeamer?
 
Download our Medtronic 
Customer Case Study
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https://content.intland.com/case-studies/customer-case-study-medtronic
https://www.ptc.com/en/products/codebeamer
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Transitioning to integrated ALM: What to consider?

For most high-tech product development companies, 
making the transition to integrated Application 
Lifecycle Management is a question of “when” rather 
than “if”.

Before making an ALM purchase and rollout decision, 
an analysis and evaluation of ALM vendors and tools 
needs to be carried out to identify the solution that 
best matches your individual needs. 

Making the decision to buy ALM is rarely at the 
discretion of the development team. To help 
executives and managers understand the real value 
of integrated ALM, it’s a good idea to quantify some of 
the benefits and calculate the ROI.

When evaluating ALM tools, enterprises tend to rely 
on the help of independent expert analysts. Ovum’s 
Decision Matrix is one of the most commonly used 
analysis reports, and the company’s expertise is 
trusted by large organizations worldwide. Find out why 
Ovum was impressed by us, and named Codebeamer 
a market leader in Application Lifecycle Management.

Evaluation guide & checklist: 
How To Select The ALM Solution That 
Best Suits Your Needs

Download

Find out how to quantify the benefits of ALM! 
A Guide to Calculating the ROI of 
Application Lifecycle Management Tools

Download

Access independent analyst insights: 
Ovum Decision Matrix: Selecting an 
Application Lifecycle Management Solution

Download

https://content.intland.com/alm/how-to-select-the-alm-solution-that-best-suits-your-needs
https://content.intland.com/a-guide-to-calculating-the-roi-of-application-lifecycle-management-tools
https://intland.com/video/general/ovum-investigating-the-need-for-alm/
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