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“Intel® Parallel
Amplifier reported
a common function
to be a hotspot.
Investigations
revealed that a
small overhead
implied by a smart
pointer rose to a
considerable time,
based on a great
number of calls.
Replacement with
standard pointers
was possible in
this case, helping
to gain 10X
acceleration for the
entire algorithm.”

Vlad Romashko, Software
Development Manager,
Open CASCADE SAS.

Open CASCADE* Gives Customers

Greater Performance With Intel®
Parallel Studio

Introduction

Open CASCADE develops solutions for integrating complex software simulation tools for its clients in the science and
technical computing industry. High performance of applications is very important for Open CASCADE and its clients
because of the complexity of the tasks under investigation. The flexibility of Intel® Parallel Studio, its advanced error
checking and tuning capabilities, and its CG++ development environment, make it a valuable addition to Open CASCADE's
software tools.

Challenge = Maximizing performance in complex software simulations

= Eliminating errors and bottlenecks quickly for clients dependent on accurate scientific
and technical computing

Solution = Intel® Parallel Inspector and Intel® Parallel Amplifier improved algorithms with an overall
performance increase up to 2X

= Hard-to-find memory leaks were revealed and corrected

Removing Bottlenecks and Memory Leaks

The Open CASCADE development team tried Intel Parallel Studio components on applications based on Open CASCADE
technology. They used Intel Parallel Amplifier to reveal bottlenecks in the most sensitive and complex algorithms of their
applications, and Intel Parallel Inspector to check for memory leaks.

One of the impacted parallel applications was woodWop—designed together with Homag Holzbearbeitungssysteme AG,
designer of CNC machines with complete production lines for sizing, edge banding, soft-forming, and post-forming for the
furniture industry, cabinet shop, and interior fitter. For woodWop, Intel Parallel Amplifier helped Open CASCADE software
engineers identify hotspots: functions where the application was spending significant time.

The development team knew that even a simple function could become a significant bottleneck for an algorithm. This can
happen for a number of reasons, including a great number of calls to that function. Itis difficult to find these common types
of bottlenecks without an accurate profiling tool. Consider, for example, a function that creates a plane using a reference
point and a normal vector. This operation allots minimum time for the processor. But in fact, because of the great number of
calls to this function, it significantly slows down the algorithm. Optimization with Intel Parallel Amplifier was simple: call the
function once and memorize the plane, and then reuse it everywhere in the algorithm.



In another instance, a single function calculated the depth of a leaf on a

tree (the method TDataStd_TreeNode:Depth() used in Open CASCADE
Technology). This function counted the number of parent leaves using

smart pointers to access them. Intel Parallel Amplifier reported this function
0 be a hotspot. Investigations revealed that a small overhead implied by a
smart pointer rose 1o a considerable time based on a great number of calls.
Replacement with standard pointers was possible in this case, helping to gain
10X acceleration for the entire algorithm.

“It is difficult to find these common types of
bottlenecks without a profiling tool. Optimization
with Intel® Parallel Amplifier was simple: call the
function once and memorize the plane, and then
reuse it everywhere in the algorithm.”

- Vlad Romashko, Software Development Manager,
Open CASCADE SAS.

Leveraging a Familiar Development Environment

Open CASCADE's powerful CAD/CAM/CAE kernel and development platform
for 3-D modeling applications consists of reusable G++ object libraries and
a set of development tools available in Open Source. Designed specifically
for C/C++ developers, Intel Parallel Studio fit easily into Open CASCADE's
development methodology and environment, This factor, along with the
quality product support available from Intel, helped shorten the learning
curve for the new tools and their parallelization capabilities.

“Performance and reliability improvements made with

Intel Parallel Studio have been highly appreciated
by Open CASCADE development teams—and by our
customers as well.”

- Vlad Romashko, Software Development Manager,
Open CASCADE SA.S.

Conclusion

Open CASCADE values Intel Parallel Studio for the speed and accuracy it
brings to an array of Open Source parallelization techniques. Improvements
integrated into Open CASCADE and the woodWop application are highly
appreciated by customers such as Homag Holzbearbeitungssysteme AG
as well.

To learn more about Intel Parallel Studio, visit www.intel.com/software/parallelstudio
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