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On July 12, 2019, a free entry event “Game Tools ＆ Middleware Forum 2019 (GTMF)” 
was held at UDX GALLERY NEXT THEATER in Akihabara, Tokyo, and the event brought 
together solutions related to development and operation of apps and games. This article 
reports the summary of the lecture session, “The status of Silicon Studio’s middleware 
products to support Google Stadia” by Mr. Toshiaki Tsuji, Manager of Middleware 
Development Dept. at Silicon Studio. 
 
Silicon Studio has been providing a lot of middleware products such as post processing 
effects middleware “YEBIS,” Global Illumination “Enlighten,” rendering engine “Mizuchi” and 
game engine “OROCHI.” The main theme of this lecture session was how to support Stadia 
with such middleware products. 
 
Stadia is Google's new cloud-based gaming platform which is scheduled to be released in 



2019 (service schedule in Japan has not been announced). Stadia uses Linux based OS, 
graphics API to be used for development of games is Vulkan, therefore, Silicon Studio’s top 
priority to support “Vulkan” was two products, “YEBIS” and “Enlighten” to begin with. 
 
 

  
 
In order to support Stadia, development environment is Visual Studio VSI. Although its 
usability is very good, the framework is not mature enough and they had some problems, 
including “Visual Studio VSI was not recognized after being installed” or “debugging was 
not possible." Every time such problem occurred, they solved the problem through 
communication with the Stadia development support team.  
 
Mr. Tsuji added, “The Stadia support team was very kind and we believe such problems will 
be solved in accordance with the progress of SDK in the future.” Introducing his view, he 
said, “At present, it is preferable to proceed with developments on PCs as much as 
possible, and when the product is at the final stage of development, complete the work in 
the development environment of Stadia. To do this, it is necessary to prepare for Vulcan to 
be operated on both PCs and Stadia environment.” 
 

  



  
 
While he could not disclose specific performance of Stadia in details, he assured that we 
were already in the age where 4K was to be set standard. He added, “It does not mean that 
4K and 60 FPS can be achieved automatically, and appropriate optimization is necessary. 
In some cases, there may be a need for checkerboard rendering." In addition, because 
there is a possibility of block-noise when distributing video by streaming such as Stadia, an 
issue of whether it is necessary to create pictures assuming potential noises was also 
discussed.   
 
Next, he talked about their experience of “YEBIS” supporting Stadia. “YEBIS” is equipped 
with GHI (Graphics Hardware Interface) to absorb differences in various kinds of graphics 
APIs; that is one of strengths of YEBIS which makes it possible to be used in a wide variety 
of platforms.  

  
 
Subsequently, in September 2014 at the time of “Mizuchi” official release, they started 
integration with graphics abstraction layer of Mizuchi. Accordingly, support for DirectX9, Wii 
U, PlayStation 3 and PlayStation Vita was terminated to newly support Vulkan, PlayStation 
4, Nintendo Switch as well as other new generation consoles including Stadia.  
 
In order to support Stadia and Vulkan, firstly, extensive refactoring was performed. By 
converting shaders written in HLSL to a form which is easily compiled in SPIR-V, such 
complied data is transferred to Vulkan API. 
 



As an element that is greatly relevant to "Mizuchi," multi-threading was also mentioned. In 
the beginning, they assigned one task to each path; however, a large variation in the 
number of commands for drawing for each path resulted in a difference in load distribution, 
and they found efficient scaling was not possible. 
 
When they tried again by dividing each drawing path into dozens, it became fairly easier to 
scale. However, this method presented an issue that the number of tasks could be too 
large. In the current implementation they achieved through trial and error, they call each 
drawing path RenderBatch and collection is made by single task to set up a cost. And then, 
by assigning them to individual threads in accordance with the cost, they succeeded in 
solving imbalanced load distribution problem. Mr. Tsuji said that they would keep moving 
forward toward optimization while examining a possibility for 8K beyond 4K and necessity 
of checkerboard rendering as things progressed. 
 

  

  

  
 
Following the topic of Stadia support, he went on to talk about new SDK of “Enlighten.” 



SDK has been released up to 3.09 and currently SDK 3.10 is under development. Support 
for “Visual Studio 2017 (and subsequent versions)” has been completed, and Japanese 
language is supported for documents of Unreal Engine version 4. In addition, support for 
large maps, which was, according to Mr. Tsuji, one of weaknesses of “Enlighten” has been 
improved. He said that handling of Enlighten would be easier than before from multiple 
points of view.   

  
 
He also mentioned supporting Stadia with “Enlighten.” Because “Enlighten” operates mainly 
on CPU and its support for Linux has been completed, he considered that there were 
relatively fewer things to be done to support Stadia. SDK 3.10 would be released in near 
future and they would start working on support, but it would not take long time, he noted.  
 
As a subsequent schedule of “Enlighten,” the first thing mentioned was reinforcement of 
support system. Currently an engineer sometimes has to handle both development and 
support, but they will increase engineers to dedicate to support so that roles are thoroughly 
separated. Regarding the major update, which is currently under consideration, he revealed 
several features including higher-speed processing, use of real-time ray tracing, and 
enhancement of Light Probes. 

  
 
At the end of his presentation, he mentioned a roadmap of “Enlighten.” On top of pursuing 
and researching more realistic expression techniques combining machine learning and 
rendering and pursuing procedural expressions such as nature and weather, he revealed 
the company’s new direction to actively expand into non-game industries. He said that 



needs for “Enlighten” was increasing in industries including automotive, construction and 
video production industries, and in collaboration with other companies, they were searching 
for new workflow to improve video production efficiency.    
 

 
 


