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THE CONUNDRUM OF DIGITAL DESIGN TOOLS 
Engineers have a tough job. Every day, they’re caught between a 
rock and a hard place. They must adhere to tight schedules and 
meet milestones on the way to design release and product launch 
or shipment. They must develop design solutions that satisfy 
highly technical requirements. They must integrate disparate 
feedback from all over the company into their designs. They have 
to iterate and explore different options, and perform trade 
studies to understand how each constraint is affected by change.  

These demands are simply part of the job. They’re non-
negotiable. That’s engineering. 

To get the job done right, modern engineers employ many digital 
tools to accelerate and automate these tasks. Computer Aided 
Design (CAD) software lets engineers quickly explore options for 
3D geometry and virtually prototype a design’s form and fit. 
Computer Aided Engineering (CAE) software empowers 
engineers to check the performance of their design in the context 
of engineering physics. Spreadsheet, document, and presentation 
applications help create product and process documentation and 
presentations. And don’t forget about the plethora of e-mail that 
engineers exchange critical information with internal and external 
stakeholders. All of these digital tools are powerful and beneficial. 

Enabling engineers to do all of these things is incredibly useful. 
However, there is an issue. 

You see, these digital tools generate a dizzying number of files 
that proliferate as the development cycle progresses. 
Furthermore, all of these digital artifacts are interconnected. A 
BOM managed in a spreadsheet reflects a specific version of the 
CAD model. A particular iteration of a spreadsheet managing 
requirements relies on a specific CAE model for verification and 

validation. The result is a complicated network of relationships 
that is incredibly difficult to manage. However, engineers have 
traditionally had to manage these files as well as this complicated 
network of interrelationships manually. 

Given their shortage of time, requiring engineers to manage 
digital artifacts manually is an incredible waste of time. 

Fortunately, there are options. There are many different ways to 
manage these digital artifacts, each with advantages and 
disadvantages. But which is the best solution for engineers? 
Which approach saves the most time and maximizes their 
efficiency, so they can get back to what they do best—designing? 

This eBook answers that question. It details how and why 
engineers need to protect their time more than ever. It offers 
specifics on the different solutions for managing engineering 
artifacts, and delineates the pros and cons of each. Finally, it 
offers suggestions for how engineers can best manage digital 
artifacts moving forward. 

Many engineers believe that manually managing all these digital 
artifacts is just part of the job. Well, it’s not. It’s a waste of their 
time. This eBook covers how to reclaim it and get back to design. 
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FOR ENGINEERS, TIME IS SHORT 
Technology has always played an important role in enabling 
engineers to design products. However, engineers are facing new 
forces that are changing their role in design. Now, more than 
ever, they need technologies that will help, not hinder, design. 

THERE IS NEVER ENOUGH TIME 

Today’s engineers are simply overworked. They have a range of 
responsibilities that lead them out to the shop floor, into supplier 
offices, into conference rooms, and, of course, back to their 
desks. Furthermore, engineers must find a feasible—if not the 
best possible—product design in a short amount of time. They 
always seem to have a critical design review looming, as 
development schedules have become even more compressed. 
Engineers are always scrambling for time. 

TAKING EVERYTHING INTO ACCOUNT 

To keep pace with competitors, manufacturers have to integrate 
wave after wave of the latest technologies or get left behind. As a 
result, engineers have to collaborate with subject matter experts 
in niche areas.  

And it’s not enough to find the design that meets form, fit and 
function specifications. Engineers need to account for more. 
Today’s products have significant operational and business 
constraints that impact the design solution. As such, they need to 
get feedback from the growing number of stakeholders, including 
those from procurement, suppliers, manufacturing, customers, 
service and many more. 

 

DESIGN IS AN INCREASINGLY DISTRIBUTED ACTIVITY 

Unfortunately, engaging this range of stakeholders in design isn’t 
as simple as walking down the hall to someone else’s cubicle. 
Engineers and other technical experts are just as likely to be on 
the other side of the continent as downstairs. Suppliers, service 
planners, or manufacturing engineers are likely to be far flung, as 
well. This is simply the reality of product development today. 
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THE IMPACT ON ENGINEERING 

Ultimately, these three factors add up to serious challenges for 
engineers developing new products. Fortunately, technologies 
provide a powerful counterpoint to these issues. They enable two 
types of activities: 

1. Engineers need to explore and iterate on potential design 
solutions. They turn to digital technologies to formulate 
the definition of these designs. These definitions provide 
an unambiguous description that acts as the hub of 
collaboration. 

2. Engineers need to assess how these designs perform 
against the form, fit, function, cost, and other operational 
constraints. They utilize digital technologies to virtually 
prototype their designs. These assessments allow 
engineers to pass through prototyping and testing the 
first time, saving them and the organization time and 
money. 

While these tools deliver significant advantages, they induce a 
couple of serious problems for engineers. 

PROBLEM #1: VOLUME OF DIGITAL ARTIFACTS 

One problem with modern design technology is self-evident: the 
sheer volume of digital artifacts can be overwhelming. For CAD 
models, every single part, assembly and drawing is an individual 
file. For each simulation, there is a model, set of results as well as 
report documents, resulting in tens if not hundreds of files for 
each run. Furthermore, every time an iteration is saved, it is a new 
file. Even the simplest of designs can generate hundreds or even 
thousands of files within a week or two. 

 

In that scenario, how can engineers track and manage the latest 
versions of these digital artifacts? Furthermore, if they explore a 
few different alternative design solutions, how can they keep 
tabs on the file locations? 

THE TWO TYPES OF DIGITAL ARTIFACTS 

Engineers use essentially two groups of digital artifacts during 
the development process. One group makes up the definition 
of the product. The second includes aids that help assess the 
product. 

The digital artifacts that define a design solution include 
Computer Aided Design (CAD) models of parts, assemblies and 
drawings, material specifications, part specifications, and other 
documents. 

The digital artifacts used to assess a design solution 
include spreadsheets with calculations, simulation models and 
associated results, as well as references to standards or 
requirements definitions and allocations. It also might include 
the resulting reports that are deliverables from testing and 
prototyping. 
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PROBLEM #2: RELATIONSHIPS IN DIGITAL ARTIFACTS 

Another issue lies in the fact that many of these digital artifacts 
are interrelated. A specific simulation model is derived from a 
specific CAD model. A spreadsheet full of calculations might only 
correlate to a certain specification document. As digital artifacts 
accumulate into the hundreds and thousands, it is challenging to 
track what relates to what. 

In these scenarios, how can engineers know which iteration of 
the CAD model was used to generate a specific set of simulation 
results? When they receive feedback on the serviceability of their 
design, how do they know which iteration of the design solution 
went used for the assessment? If one engineer’s design depends 
on another design, how does he know he has the latest 
configuration? 

 

 

 

 

 

 

 

 

 

 

 

 

WHERE DO ENGINEERS TRULY ADD VALUE? 

Somehow, some way, engineers must cobble together a 
complete and up-to-date digital definition of their design that 
they use to plan, validate and release. Along the way, engineers 
must address these two crucial problems. If they do not, the 
consequences are dire. An error can result in the wrong design 
being sent out for review or being released to manufacturing.  

On the other hand, engineers are already fighting to stay on 
schedule. Micro-managing all of these digital artifacts represents 
a time investment that today’s engineers simply cannot afford. 
Furthermore, it is a task that adds no value to the design itself. 
Engineers’ time would be far better spent performing trade-off 
studies, coordinating design feedback, and carrying out myriad 
other tasks than manually managing digital artifacts. 

Ultimately, this is why the technology used to manage an 
engineer’s digital artifacts is important. It is a task that must be 
done, but technologies that require too much manual effort do 
little to help engineers get back to design. 
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TECHNOLOGIES TO MANAGE ENGINEERING DIGITAL ARTIFACTS 
What are the technology choices to manage digital artifacts? This 
section defines some of those options and explains their 
associated advantages and disadvantages. 

DESKTOPS AND LAPTOPS 

Computer are everywhere in an engineering office, on practically 
every desk. In fact, they are often powerful tools, since engineers 
use computationally intensive software applications like CAD and 
simulation. Managing digital artifacts on desktops and laptops is 
simply done on the operating system.  

Using computers to manage digital artifacts has some advantages 
in terms of ease of use. Files are readily accessible because they 
sit on the local computer. Furthermore, engineers are free to 
organize files into folders and sub-folders, in any structure they 
deem effective.  

However, there are also distinct disadvantages to using desktops 
and laptops to manage digital artifacts. Keeping track of 
everything, given the high volume of digital artifacts, requires a 
significant amount of discipline and time. Engineers who are not 
careful can misplace or accidentally delete a file. Should they 
become sick or otherwise unable to complete their work, a 
replacement engineer may not understand the organizational 
approach and, again, artifacts might be lost. Additionally, should a 
computer’s hard disk go bad, every bit of work on a product could 
be lost. Also, none of the operating systems in use today 
understand all of an engineer’s digital artifacts. Therefore, there is 
no means to intelligently search the contents of those files. The 
final drawback is that engineers have no way to know if they are 
working from the correct design configuration. The tools that 

would allow this do not exist on these operating systems. Also, 
their peers’ work is not readily available, as it sits on their 
colleagues’ desktop or laptop. Security in this case is also a 
serious risk.  
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SHARED DRIVES 

Shared or networked drives are computers—typically servers—
that reside on the same network as desktops and laptops. 
Individual users, however, do not actively use these computers. 
Instead, these machines act as a common hard disk resource for 
everyone in the organization to use. Many engineers in the 
organization can save their digital artifacts to shared drives. 

Shared drives offer a slight improvement over desktops and 
laptops for managing digital artifacts. With shared drives, 
information can be stored in a single location. Colleagues’ work 
sits on the same drives, so it is accessible. 

However, shared drives have many of the same drawbacks of 
desktops and laptops. Shared or networked drives utilize the 
same operating system, so they likewise do not understand the 
digital artifacts used in engineering. Engineers cannot search for 
artifacts, as shared drives cannot appropriately tag and file the 
data the artifacts contain. Nor can engineers ensure they have 
pulled up the correct design configuration, as shared drives don’t 
have a way to track and manage configurations.  

While security is often better on shared files than on laptops or 
desktops, the data is not encrypted; rather it is simply protected 
via file access rights. An organization needs to spell out 
management guidelines clearly, and users must strictly adhere to 
them, as many people have access to the files. When engineers 
are distracted or tight on time, an artifact may get misfiled.  

As with laptops and desktops, if an artifact isn’t stored correctly 
on a file server, it can easily be misplaced, and engineers can 
spend a lot of time searching for it. 

 

CLOUD BASED FILE MANAGEMENT 

In the last few years, a large number of cloud file sharing services 
and apps have emerged. These tools let users synchronize a 
desktop folder with a folder hosted on a 3rd party server.  

Cloud storage has several advantages. Some like this service 
because it acts as a backup. Some like it because it makes it easier 
to share data with external stakeholders. The cost is a relatively 
low monthly service charge. It is easy to set up and use. 

However, with respect to managing engineering digital artifacts, 
cloud-based services have the same disadvantages as desktops, 
laptops, and shared or networked drives: the operating system 
does not understand design files. The rich information inside an 
engineer’s digital artifacts is not understood, so there is no way to 
search for its information. This service is merely an improvement 
on where the data is kept. 
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ENTERPRISE SYSTEMS 

Enterprise Systems are software applications that run on servers. 
If these servers reside on the same network as desktops and 
laptops within the company’s firewall, the Enterprise System is 
considered on-premise. If a 3rd party maintains the Enterprise 
Systems on a server outside the firewall, it is considered cloud-
enabled. Product Data Management (PDM), Product Lifecycle 
Management (PLM) and Enterprise Resource and Planning (ERP) 
are all enterprise systems. 

Enterprise Systems commonly feature two components: an 
encrypted file repository, where digital artifacts are kept, and an 
associated database of metadata (i.e. information about each 
file). With the digital artifacts secure, the metadata tracks 
everything about the file, including who made changes, when it 
was created, and which is the latest configuration. The likelihood 
of losing data goes down dramatically, since it is housed in a 
central encrypted repository alongside a database. 

Some types of Enterprise Systems truly understand engineering 
digital artifacts, meaning metadata can be extracted from the file. 
This means that users can run searches for information previously 
locked away within the file itself, making digital artifacts easer to 
fine and reuse. The metadata in these systems also tightly track 
relationships between the files. This means engineers can pull up 
their peer’s work for reference. It also means they can retrieve 
the very latest configuration or a design alternative that was 
previously considered. 

Additionally, there are powerful tools in some Enterprise Systems 
that are incredibly useful in design. For example, an engineer 
might need feedback on the serviceability of their design. To 
provide that feedback, a service planner needs to see the design; 
however, they may not have access nor the technical skills to use 

the CAD software needed to open the 3D model. Many Enterprise 
Systems include the ability to visualize 3D models, nullifying the 
need of CAD software for non-technical users.  

When it comes to Enterprise Systems, cloud-based solutions have 
some advantages over on-premise approaches. One advantage is 
the ability to share digital artifacts with those outside the 
company. On-premise Enterprise Systems require specialized 
firewall configurations be enabled to allow outsiders (suppliers, 
customers, etc.) access to files. With cloud-based Enterprise 
Systems, however, the digital artifacts already sit outside the 
firewall. As such, they can be shared directly. This simplifies the 
exchange of data with external stakeholders. 

Additional advantages arise when organizations use a combined 
CAD and PDM service for management. For example, the 
combined system tracks every individual change to a design so 
engineers do not need to manage digital artifacts, which frees up 
their time for value-added work and boosts and engineering 
organization’s profitability. 
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TECHNOLOGY ADOPTION RATES  

 

TABLE 1: TECHNOLOGIES USED TO MANAGE ENGINEERING DIGITAL ARTIFACTS 

Managed using… 
… desktops and / or 

network drives 
…a combination of software systems, 

desktops and / or networked drives 
… software systems only 

Engineering Documents 48% 32% 21% 

Requirements 54% 22% 23% 

BOM 41% 25% 34% 

MCAD 44% 31% 26% 

Simulations 60% 21% 19% 

 

It is clear that Enterprise Systems provide a number of 
advantages when it comes to managing engineering digital 
artifacts. But is it the technology that most organizations use 
today? To answer that question, Lifecycle Insights conducted The 
PLM Study. Respondents were asked to identify which types of 
technologies they use to manage a range of engineering digital 
artifacts. The results are shown in Table 1. 

As depicted, desktops, laptops, and shared drives are used most 
frequently by organizations to manage a range of design files. 
Such organizations stand to reap a number of benefits by 
switching to an Enterprise System. Engineers at these 
organizations can recoup time they dedicate to manually 
managing engineering digital artifacts.  

At the other end of the spectrum, a minority of organizations 
utilize Enterprise Systems exclusively to manage deliverables. 
These organizations have made a full commitment to managing 
engineering digital artifacts effectively. 

Between these two sits a group that manages these files in 
multiple locations. That is, they manage some deliverables on 
desktops and an Enterprise System. Often, the organizations that 
use this mix manage work-in-process files on shared drives, 
desktops or laptops, and manage already-released files through 
an Enterprise System. 

Interestingly, this group is likely missing out on many benefits of 
an Enterprise System. While such technologies are certainly useful 
after design release, they offer the greatest value during the 
work-in-process phase of development, where fast design 
iteration makes it difficult for engineers to keep up with the 
volume and relationships inherent in engineering digital artifacts.
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RECAP AND CONCLUSION 
Digital artifacts are the files and documents that both define the 
product and guide its design. Since such files are frequently 
referenced during—and even after—the product development 
process, engineers need a way to manage digital artifacts 

FOR ENGINEERS, TIME IS SHORT 

Engineers have a difficult role today. Their schedules are always 
getting shorter. They now have to initiate and integrate feedback 
from a wide variety of stakeholders into the design process 
alongside form, fit, and function. They have to work with 
customers, suppliers, and other stakeholders who are spread 
across the globe. 

THE PROBLEM WITH DIGITAL ARTIFACTS 

For engineers, the technologies they use to design are incredibly 
powerful. They help engineers define their products. They help 
them virtually prototype them so they can validate performance. 

The problem is that these tools generate a large number of digital 
artifacts. Furthermore, these files have complex interrelationships 
that are critically important. Managing these digital artifacts 
manually requires a significant amount of time and effort that 
engineers cannot afford. 

TECHNOLOGIES TO MANAGE DIGITAL ARTIFACTS 

A number of different technologies help engineers manage digital 
artifacts. Engineers can use desktops, laptops and shared drives 
for this purpose, but these all have inherent problems. Such 
technologies require engineers to manually organize files. They 

do not understand the digital artifacts, so their rich data can’t be 
used to find important designs, nor can non-technical users view 
them. Most organizations use these technologies today. 

In contrast, Enterprise Systems, whether on-premise or the cloud, 
automate the management of these deliverables, removing this 
burden from engineers. These technologies understand 
engineering digital artifacts, so users can find the right files 
quickly and view them readily. Roughly a quarter of organizations 
are dedicated in their use of these systems. Another percentage 
use multiple technologies, which unfortunately undermines and 
limits the benefits they can realize by using an Enterprise System. 

FINAL TAKEAWAY 

For engineers today, time is precious. The technologies used to 
design products are incredibly powerful, but generate complex 
digital artifacts that must be managed. Most engineers have 
become resigned to the fact that they must manage such files 
manually. But today, there are far better alternatives that 
automate those tasks and let engineers get back to design. 
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APPENDIX A: LIFECYCLE AND DEMOGRAPHICS OF STUDIES 

 THE PLM STUDY 

The PLM Study researched the state of adoption of Product 
Lifecycle Management (PLM) solutions as well as its associated 
organizational performance benefits. 

During the first two weeks of January 2015, Lifecycle Insights 
surveyed 760 respondents to organizational performance and use 
of PLM related technologies, including data management, project 
and process automation, sharing and collaboration and 
development reporting and oversight. 

The number of respondents to the survey totals 760. The findings 
of this study, however, are based on a subset of these 
respondents, totaling 459 that directly participate in the product 
development supply chain. Responses from software providers, 
service providers and system integrators were excluded. 

Respondents to the study’s survey serve a wide variety of 
industries, including: 29% Industrial Equipment, 28% Aerospace 
and Defense, 22% Automotive, 17% Medical and Life Sciences and 
16% High Tech / Electronics. However, these industries were not 
served exclusively. Fully 35% of the respondents designated that 
they serve more than single industry. 

Survey responses for this study were gathered from the following 
geographic areas: 69% North America, 13% Asia, 12% Europe as well 
as 4% Australia and New Zealand, South America, Africa and the 
Middle East. 
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