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A graphics rendering engine profiler based on symbol analysis and Optick

Guo Zhicheng
(Computer Engineering Technical College (Artificial Intelligence College), Guangdong
Polytechnic of Science and Technology, ZhuHai 519090, China)
Abstract: The online operation of 3D game projects needs to face various complex software
and hardware environments, and the game performance varies. In this case, it is very
challenging and necessary to analyze the performance and optimization of the user's
graphics rendering engine in real time.

Taking the common analysis methods on the market as an example, most of them are
performed by users or developers installing external general tools, such as Intel VTune. This
requires not only the authorization of the user, but also the authorization and certification of
the manufacturer to purchase performance optimization software, and it is impossible to
accurately analyze the specific private data inside the positioning engine carry out in-depth
customized development and analysis for different projects.

Another common way is to insert and modify the original code and collect data by
writing a set of embedded code for performance acquisition in the game. This method is
convenient and flexible, but it often comes at the cost of reducing the integrity and
maintainability of the original code, and it does not have cross-project and cross-platform
portability.

Based on the problems existing in the above-mentioned traditional performance
detection methods, this paper has carried out research and improvement in two directions.

For the limitations of authorization and customization of external general tools, this
article uses the open source software Optick to supplement. Optick is an super-lightweight
C++ performance analyzer for games that provides timing sampling, item data label
customization, and more. Its open source feature can better support the integration of
software codes into existing projects, and provide private data analysis and deep
customization functions.

For the defects of the embedded analysis code, this paper adopts the form of dynamic
binary instrumentation to make up for it.

Finally, on the basis of improvement, | have developed a binary injection technology
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based on dynamic instrumentation after symbol table parsing, and develops a detection tool
for performance analysis and optimization of graphics rendering engine based on Optick.

The research results of this paper have been applied in "JX3", one of the online projects
of Season Games, a subsidiary of Kingsoft Inc., and the game experience of many users has
been greatly improved.

With the support of the research results above, the project has carried out targeted
analysis on engine rendering threads and individual scenes with poor performance, and
improved product quality.
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