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W H I T E  P A P E R

How TestOps Speeds Electronic 
Design and Test
Every product development team strives to get from concept to shipment as 

quickly and efficiently as possible. This goal places pressure on development 

teams to improve their simulation tools, cut design cycle times, and reduce test 

times. Popularized by software developers, Agile design techniques can also help 

hardware developers accomplish these goals.   

The spiral model below (Figure 1) reflects the fact that most new product 

developments borrow from existing product designs and use software modules 

from multiple sources. While Figure 1 only shows one prototype phase, multiple 

iterative prototype phases are more typical and consume more time. 
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Figure 1: Simplified view of the modern product development process.

TestOps Speeds 
Electronic Design and 
Test by:

• Reducing time-to-market

• Enhancing team 
collaboration and 
productivity

• Improving enterprise 
integration

• Reducing prototype 
iterations
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Agile techniques such as DevOps involve short development sprints to track 

project progress, not just for software development but also for needed hardware 

changes. Using the Agile model, a development team translates a product concept 

into a specific, manufacturable design that meets all relevant requirements (e.g. 

functionality, regulatory, supply chain, manufacturing, etc.). 

Agile design and test is a transformational way to approach the development of 

electronic products. This method combines new software, workflows, and powerful 

automation tools, in a way that transforms legacy processes and yields substantial 

productivity and equipment usage improvements. The approach moves organizations 

from siloed design and test steps, to agile, connected workflows. The benefits 

mirror those of agile software design and DevOps: faster device design, translation 

of design parameters into test requirements, and execution and validation of test 

results. When coupled with automation, the result is a new development culture 

known as TestOps (Figure 2).

This white paper describes how the TestOps development culture can speed the 

overall product development and test process, improve your team’s efficiency, and 

accelerate time-to-market.  

Figure 2: TestOps brings the benefits of DevOps agile software development to the design 
and test of electronic products.

Companies that 
embrace DevOps 
workflows report 29% 
greater productivity 
from their engineers.  
TestOps – DevOps 
for design and test 
– promises similar 
benefits. 

State of DevOps Report

”

Successful companies 
are twice as likely to 
follow a new product 
development process. 
However, only half the 
companies follow this 
process.

Tech-Clarity Research

”

https://puppet.com/resources/whitepaper/state-of-devops-report
https://www.tech-clarity.com/documents/Tech-Clarity_Perspective_Product_Software.pdf
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Speed Development with Integrated Tools
The speed of any process limits the speed of the team’s tools. As you proceed around 

the innovation cycle, the objective is to get to an optimized product (phase 6) as 

quickly as possible and move from an ambiguous idea to a scenario with every detail 

identified and documented.

Figure 3 illustrates the three main phases of product development. Each phase has 

its own set of primary tools that work well for the tasks within that phase but may not 

align well with the other phases. 

Transferring information between phases is critical and should include requirements, 

specifications, net lists, bill of materials, printed circuit assembly drawings, test 

plan, test limits, measured performance, quality level, etc. As the design moves 

into manufacturing, this information must coordinate with the systems that run the 

manufacturing process to ensure correct material orders and product run executions. 

There is a strong human element in this process. For example, engineering teams 

must evaluate the data and make judgments about the status of the design before it 

can proceed to the next phase.

Risk management is also a key element in this process. Each phase of the lifecycle 

reduces risk in anticipation of the next phase. The design/simulate phase provides a 

robust design to build in the prototype phase with minimal problems. The prototype 

phase validates the design before full manufacturing starts. But this process is not a 

flawless. There are often compromises along the way to expedite getting to market. 

The key goal is to consciously manage the risks for a successful product launch.

Risk Management

Design/Simulate  Prototype Manufacture  

   Primary Tools:  
• Computer-Aided Design (CAD)  
• Electronic Design Automation (EDA)  

  Primary Tools:  
• Electronic Test Instruments  
• Validation System  
• Data Collection and Analysis

  Primary Tools:  
• Electronic Test Instruments  
• In-Circuit Test  
• Functional Test System  
• Manufacturing Execution System

Product Performance:  
Requirements, specifications, test plan/limits, measured performance, quality level  

Figure 3: Three main phases of product development.

93% of design and 
test engineers believe 
that an integrated 
design and test suite 
accelerates time-to-
market. 

Keysight market survey

”

http://literature.cdn.keysight.com/litweb/pdf/5992-3783EN.pdf
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Speed Development with Connected Teams
The product development process generates a lot of data. That data is increasingly 

complex and comes in many formats. Design and measurement tools have their own 

set of data formats, which is okay if you are using that tool in isolation, but it hinders 

compatibility and consistency with other tools in the lifecycle. Generating more data in 

all phases does not necessarily yield more information and insight. 

The use of simulation continues to grow and integrates tightly into the design process. 

Engineers implement the design, simulate it, and use the results to optimize their design 

choices. As computing power and digital storage have increased, engineers create more 

extensive simulations to evaluate every operating point of their designs. Similarly, in 

the prototype phase, as devices become more complex, the number of measurements 

increases. More measurements create larger datasets that require storage and 

management. Engineers often feel they are swimming in data while struggling to gain 

insight from it.

Data management is even more difficult for geographically-separated teams. Teams in 

different locations need to compare results on different prototype builds. Working with 

multiple development partners and contract manufacturers means sharing data across 

organizational boundaries. Often these datasets reside in organizational silos (e.g., the 

design team cannot access manufacturing data). 

Many customers get by with rudimentary data management tools. They use common 

office tools such as spreadsheets and word processors to capture and document 

the data stored on a local file or on a shared drive. Revision control is weak, with 

information often transferred via email.

Transferring and sharing data between the major phases of a project and across 

organizational boundaries is a common problem. When the data collection systems 

or data formats are different, the chance for errors and rework increases. All too often 

engineers manually take data from one system and entering it into another, perhaps 

with slightly different formatting. Teams must reconcile the differences, wasting time and 

further delaying the development process. 

Engineering teams often resort to creating their own software tools to collect and 

analyze data using in-house developed proprietary software. These systems seem like 

an efficient way to go, but they consume resources better used for tasks directly related 

to developing and testing products (For more information, refer to the white paper 

“When Homegrown Software Slows Product Development”).

http://literature.cdn.keysight.com/litweb/pdf/5992-3450EN.pdf
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Speed Development with Data Management
A study by Tech-Clarity found a variety of data management problems that slow 

product development (Figure 4). Search and retrieval of data was the most time-

consuming issue. Engineers reported many other data management issues (shown 

in Figure 4).

It is tempting to think that one big monolithic system engulfs the entire data 

management challenge. However, given the size and complexity of modern electronic 

product enterprises, a better option is the use of flexible, adaptable software 

systems with well-designed open APIs that allow efficient interaction between 

systems. CIMdata calls this the “platformization” of product lifecycle management, 

or a product innovation platform. Because no one system solves every need, a well 

thought out “system of systems” approach is ideal. Established companies have 

entrenched enterprise systems, so any new data management system must be able 

to interoperate with legacy and other systems.

• Design engineers waste 
more than eight hours a 
day on non-productive 
tasks.

• 25% of companies waste 
one full day per week 
on non-productive data 
management tasks.

Research Report: How 
Design Teams Manage 
Product Data

”

40 % 32 % % 27 

% 35 32 % % 33 

36 % 28 % 37 % 

32 % 30 % % 38 

% 30 % 29 % 41 
30 % 29 % 41 % 

29 % 24 % 46 % 

24 % 25 % 51 % 

34 % % 28 % 38 

Search/retrieval of data is time consuming  

Hard to track progress of engineering changes & release  

Repetitive design office tasks are time consuming  

Visualizing multiple document types is difficult  

Difficult to share data with external customer and suppliers  

We experience conflicting document versions  

Difficult to manage data by project  

We have lost important data

Difficult to share data with internal colleagues  

Problem  Nuisance  Not a Problem  

Figure 4: Reported data management problems (Figure courtesy of Tech-Clarity and used with permission).

https://www.tech-clarity.com/documents/Tech-Clarity-Perspective-Data-Management.pdf
http://www.cimdata.com/en/
https://www.engineering.com/ResourceMain.aspx?resid=615
https://www.engineering.com/ResourceMain.aspx?resid=615
https://www.engineering.com/ResourceMain.aspx?resid=615
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Figure 5 shows a conceptual diagram of a system that allows efficient sharing of 

information across the enterprise.

As a major technology trend, many enterprise systems deploy cloud computing. 

A cloud-based solution has the inherent benefit of easy sharing of data within and 

between organizations around the world. Creating a data management solution that is 

web-based and private cloud-oriented enables access across different platforms. 

An ideal data management solution is an open system that ensures minimal vendor 

lock-in and offers maximum flexibility when interoperating with other enterprise systems. 

With a “system of systems” approach, each system has a strong set of well-defined 

APIs so that anyone can enhance the functionality of the system. Similarly, all stored 

data is accessible with easy-to-use import/export tools to ensure that intellectual 

property is available when and where it is needed. 
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Figure 5: Integrating management of product development data into the enterprise system.
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Speed Development with Modern Data Analytics
Advanced data analytics capabilities represent another major technology trend. 

Before applying analytics, companies must first solve for the basic management of 

product development data. In Figure 6, basic data management is foundational. Once 

that capability is in place, you can then build descriptive and diagnostic analytics. 

Engineers need effective visualization of the data to help them understand the 

performance and diagnose problems. One example is graphing a key specification of 

many device samples as a histogram with test limits to indicate exactly which samples 

fail outside the specification.

Basic Data Management
A comprehensive, current view of all project data, 
organized and easily accessible by all stakeholders, safely stored.

Descriptive/Diagnostic Analytics
Easy access to and visualization of the data with analytic
tools to provide insight into the state of the project design. 

Advanced Analytics and Machine Learning
Use of advanced analytics to extract insight into complex 
and difficult to detect problems. 

Figure 6: Two levels of analytics capabilities are built on top of basic data management in the analytics maturity model.

Moving further up in maturity, you can use advanced analytics and machine learning 

to add additional value. For example, you can correlate a key device specification 

to variations in operating conditions (such as clock speed, power supply voltage, 

temperature, etc.). Understanding the contributing factors to out-of-spec devices 

drives design improvements for the next prototype. Improving the accuracy and 

robustness of the design simulation provides a better prediction of actual performance 

in the manufacture phase. This has the potential to remove an entire cycle from the 

innovation cycle, further speeding the process. Engineers need to look for continuity 

and consistency across the lifecycle so that design decisions in the simulated 

world match what they see in prototypes and manufactured units. With simulation 

improvements the entire lifecycle can be shortened.

Nine out of 10 
companies stated 
that correlating data 
manually takes months. 

Keysight market survey

”

http://literature.cdn.keysight.com/litweb/pdf/5992-3783EN.pdf
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Conclusion
This white paper discussed four principal areas where a TestOps approach can deliver 

faster time to market and improved efficiency in product development.

• Integrated agile design and test process reduces time-to-market

• Connecting workflows enhances team collaboration and productivity

• Data management enhances enterprise integration

• Data analytics reduce the number of prototype iterations

The first key principle of the Agile Manifesto states: “Our highest priority is to satisfy the 

customer through early and continuous delivery of valuable software.” The first principle 

of the TestOps Manifesto is similar: “Our highest priority is to deliver quality products as 

fast as possible via agile, optimized design and test methods.” 

TestOps is not a new technology. TestOps is a new way to work. It requires new and 

updated software, new workflows, and the right tools to automate those workflows. 

At the same time, it enables real-time digital information exchange. The tools are 

foundational to connecting and automating processes and facilitating data exchange 

across all stages of product development, and ultimately, to delivering the speed at 

scale achieved in agile software development.

The second principle of the Agile Manifesto states: “Welcome changing requirements, 

even late in development. Agile processes harness change for the customer’s 

competitive advantage.” The second principle of the TestOps Manifesto is similar: 

“Embrace agile methods to achieve time-to-market advantage throughout the R&D 

lifecycle.”

The principles of common data exchange, open APIs, best-in-class measurement 

science, scalable run-anywhere architecture, and integrated analytics and visualization 

form the foundation for a transformational new way of connecting design and test 

workflows. This approach is driving new levels of efficiency across all stages of the 

product lifecycle. But maximizing these capabilities requires more than just hardware 

and software – it requires culture change. TestOps is the culture that enables 

connected, agile design and test. 

Are you ready to embrace a TestOps culture in your organization? Visit 

www.keysight.com/find/pathwave to learn how Keysight’s award-winning design 

and test software can help you on your journey to connected, agile design and 

test workflows.

https://agilemanifesto.org/
http://literature.cdn.keysight.com/litweb/pdf/5992-3771EN.pdf
http://www.keysight.com/find/pathwave
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Learn more at: www.keysight.com

For more information on Keysight Technologies’ products, applications or services, 

please contact your local Keysight office. The complete list is available at:       

www.keysight.com/find/contactus

Additional Resources
• The TestOps Manifesto: A Blueprint for Connected, Agile Design and Test 

(5992-3771EN)

• Accelerating Innovation by Improving Product Development Processes 
(5992-2936EN)

• When Homegrown Software Slows Product Development (5992-3450EN)

http://literature.cdn.keysight.com/litweb/pdf/5992-3771EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5992-2936EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5992-3450EN.pdf

