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Partner Spotlight: Maplesoft

Laurent Bernardin, COO, discusses design and analysis software, 
Maple and MapleSim, available through the Altair Partner Alliance.

APA: What prompted the development of your software? 

Laurent: At Maplesoft, we specialize in the modeling, simulation and optimization of complex multidomain systems. The 

continuing motivation behind our engineering solutions, like Maple and MapleSim, is to provide our customers with the 

expertise and tools they need to understand system performance early in their development, speeding up design iterations 

and significantly reducing the amount of costly, late-stage design changes. Many engineers are already using CFD and FEA 

modeling tools to assist in this process, but they are often very resource-intensive for design teams, especially when trying 

to model dynamic and complex interactions. Our tools serve as an effective way to gain system-level insight that helps 

inform each step of subsequent design.

To date, our solutions have been applied to a variety of domains, such as electric and hybrid-electric vehicles, ground  

transportation, space systems, batteries, mining, manufacturing and much more. In addition to our unique software 

tools, we offer our customers access to our experts, who specialize in a variety of engineering fields and have extensive  

experience in model-based design. They are available to help accelerate the model creation process, provide training and 

create customized tools for model analysis and reporting.
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APA: What are the benefits of using Maple and MapleSim for design and analysis?

Laurent: When it comes to engineering, Maplesoft’s tools and services have a key advantage: our advanced symbolic 

computation engine. This engine has evolved over the past 30 years and is now considered to have the most advanced 

math functionality in the world. Our tools allow users to begin derivations in Maple with natural, symbolic math notation 

and seamlessly connect this work with MapleSim to move towards modeling and simulation. MapleSim’s simulations can 

then be analyzed with any combination of numeric and symbolic substitutions, allowing for easy optimizations, parameter 

sweeps and more. The benefits don’t end there - with MapleNet, users can easily deploy their technical applications as 

standalone tools throughout their organizations, to the application engineer, designer, technical operator, sales manager - 

anyone who needs to use your solution to get results for specific problems. Colleagues can easily interact with the content, 

perform calculations and visualize results, all from within a standard web browser.

Maple is a mathematics software tool that combines the world’s most powerful math engine with an interface that makes 

it extremely easy to analyze, explore, visualize and solve mathematical problems. With Maple, we offer our customers 

a complete concept-to-deployment environment that allows users to perform advanced analysis and rapid development 

of technical applications and engineering calculation tools. Engineers are able to perform their design derivations in a 

well-documented, fully-live environment that connects directly to MapleSim and the rest of their toolchain.

MapleSim is a Modelica-based system-level modeling and simulation tool that applies modern techniques to dramatically 

reduce model development time, provide greater insight into system behavior and produce fast, high-fidelity simulations. 

MapleSim lets our users verify their designs before building a prototype to save on costly changes due to unexpected  

system interactions. MapleSim also allows you to connect easily with platforms like Simulink, FMI-compliant modeling 

tools, CAD tools and more. 
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Beyond the tool itself, our experts can help you investigate ways to further improve your design. Because our tools provide 

access to the underlying equations that represent the physical behavior of your design, we can even develop customized 

parametric analysis tools for complex, multidomain systems. These tools will give your engineers significant insight into 

the effect of parameter changes on the overall system, enabling them to optimize their design. 

APA: Are there any unique characteristics of Maple and MapleSim that your competition does not have?

Laurent: The unique features within our tools were created to address the problem of commercial knowledge being 

trapped within individuals, design teams and specific projects. In organizations that require faster and more accurate  

product designs it is essential to have all of the best knowledge within your organization available, organized and ready for 

use whenever necessary. Maple and MapleSim were designed to unlock this knowledge across an organization. 

Designed to Capture and Preserve your Valuable Design Knowledge:

While some engineers may start their designs on scratch pads and eventually move into a documented software tool, 

Maple allows for a powerful and intuitive derivation environment. Engineers can build out basic components of their  

design, and this knowledge is captured, organized and can be connected to MapleSim for further design. For future designs, 

an engineer could replicate their original derivation and make a variety of parameter and variable changes and have the 

entire mathematics of the worksheet update, generating new results immediately. The entirety of their first derivation has 

allowed them to innovate their design in a fraction of the time, all while fully documented for sharing across their team. 

This strategy is exactly the same in MapleSim - models can be documented, shared and innovated without having to return 

to square one.  
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Fast Simulations for Early Stage Design Exploration Across Departments:

Not only is MapleSim an intuitive environment that makes for rapid model generation, but its underlying mathematical 

engine powers the fastest simulations on the market today. In early design phases, this means that engineers can quickly 

explore their design and run multiple “what-if” scenarios with ease. Even better, our software allows for the deployment of 

customized and intuitive analysis tools, so the engineer can delegate analysis tasks across a team and focus on the model 

design itself. Many of our customers simply didn’t have the technical ability in their tools to predict the interactions across 

their entire system so they were forced to resort to best-guess estimates until the prototyping stage. With MapleSim, fast 

simulations can allow for high-fidelity analysis easily deployed across an entire team or department.

APA: How much time does it take to learn and start using your software?

Laurent: Maplesoft solutions are designed to be user-friendly, minimizing time and effort required to learn how to use our 

various software tools so our customers can focus on the work at hand. Maple and MapleSim feature various tutorials and 

provide users with access to our experts, as well as other users, through online user communities. 

Our tools provide a unique user interface that allows new users to become proficient with Maple and MapleSim without 

the burden of learning large sets of commands and related syntax. MapleSim uses a drag-and-drop component interface 

that corresponds to the actual physical system being modeled, which gives many engineers a head start in their modeling  

abilities. Engineers can also easily take existing design work and import their mathematics as custom components,  

avoiding the need to be an expert in a particular coding language. The result is that our users can spend valuable time on 

research and problem solving rather than having to master the tool itself. 
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APA: What are the biggest challenges or problems that customers in 
your target market face and how do you address their needs?

Laurent: Virtually every engineering project involves complex calculations,  

especially with competitive industries pushing for highly integrated products 

that span multiple domains. This requires an extensive amount of design work 

on each and every product by highly skilled engineers. The design knowledge 

created by these engineers is a precious resource within the company and the 

more it is locked within an individual, team or department, the more it ends up 

costing in lost opportunities for fast, efficient product innovations. Our customers 

are faced with design challenges and tight deadlines and they are looking for 

ways to derive and test designs as efficiently as possible. They can’t afford the 

delays caused by retiring engineers, bottlenecks in a design team, or noticing 

late-stage design errors. 

With our products, we aim to address this issue by providing a set of tools that 

allow engineers to energize their design process from start to finish. Our tools are 

designed so that every piece of valuable design knowledge created can be easily 

leveraged across an organization to push designs forward faster. 

APA: Describe a typical workflow of Maple and MapleSim.

Laurent: In a typical workflow, an engineer would find themselves using  

Maple and MapleSim at various points in what some refer to as the “V-Model” of  

engineering design, but especially for the important tasks of functional  

requirement verification. 

An engineer might start using MapleSim to create a basic model of their sys-

tem, initially intending to answer simpler questions about design viability. With 

hundreds of Modelica components, they would use the drag-and-drop interface 

to connect components together across whatever domains are included in their 
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system. With a model in place, the engineer would customize the component parameters and variables to correspond 

to their specific design. If more customization is needed, they would enter Maple and easily export any set of their own 

mathematical equations into a MapleSim custom component, which automatically enters MapleSim and functions as any 

standard component. 

With a model in hand, the engineer would simulate the model, receiving dynamic results for whatever variables 

they have selected to examine. From here, a world of analysis possibilities are available to the engineer. A quick 3D 

visualization helps verify basic performance and the engineer can dive into quantitative analysis through built-in  

applications to optimize parameters, test for system sensitivity and more. 

Finally, the engineer may want to create their own worksheets in Maple that are dynamically linked to their  

MapleSim model, performing the exact analysis they need. The engineer will use Maple for direct access to the entire set of  

system equations and they are free to create their own analysis and reporting tools that can be easily used by others in the  

organization - even if they don’t have working knowledge of the model itself. The wealth of information that can now 

be extracted from this system-level model is substantial and the engineer is better suited to make all subsequent design  

decisions. It’s worth noting that all of the engineer’s work in Maple and MapleSim can be saved and used for other projects, 

reducing ramp up time by incorporating past components or a subsystem that can be tweaked for new designs.

 APA: What’s next for Maplesoft ... what can we look forward to?

As we look to the future, it’s clear to us that the model-based approach to engineering design is the path forward.  

Engineers and researchers across all industries are pushing for innovation in ways that require faster results with a higher 

precision of work. We’ve already seen the benefits of adopting model-based design approaches for some companies; 
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faster iterations, fewer design oversights and a 

documented math environment that captures the 

engineer’s expertise for use in all future projects. 

We also see much room for improvement and 

are excited to play a role in the industry’s move  

toward high-precision, system-level modeling 

that can capture every detail of a design in the 

early stages. To keep track of these demands, 

we are committed to developing unparalleled  

technologies for mathematical modeling and 

simulation, which serve as the backbone of  

model-based design. You can look forward to 

our products giving you design insights in more 

meaningful ways than ever before, allowing you 

to push forward with confidence that your product is always being verified at the system level. 

For more information about Maple and MapleSim, visit the solution pages. 
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http://www.altairhyperworks.com/partner/Maple
http://www.altairhyperworks.com/partner/MapleSim

