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}Quick Introduction to Linux DRM 

}A few words on atomic KMS API 

}Exynos DRM IPP subsystem 

}New API proposal 

}Some code examples 

}Summary 



}DRM = Direct Rendering Manager 

 

}Main framework for various display related drivers 
ƁFull-blown GPUs (Intel, AMD, Nvidia) 

ƁSimple graphics modules found in embedded SoCs 

ƁAccess to hardware (IOCTLs) from user space 

ƁGEM (buffers) 

ƁKMS 

Ɓlibdrm 



}KMS = Kernel Mode Setting 

}Generic abstraction of the hardware 
ƁCRTCs, Connectors, Encoders, Planes, ... 

ƁGeneric, hardware independent IOCTLs 

}Configure given display mode on a display pipe-line 
ƁMode: resolution, pixel format, display buffer 

ƁDisplay pipe-line: CRTC, encoder, connector, ... 

}KMS provide emulation of legacy FBDev API 

}Together with dumb framebuffers allows to create 
hardware independed userspace application 

 



}GEM = memory buffer 

}Frame Buffer = GEM + (format, width/height, ...) 

}Plane = Hardware for scanning out Frame Buffer 

}CRTC = Catode Ray Tube Controller (historical), 
nowadays hardware for mixing/blending Planes 

}Encoder = Generates signal from the CRTC output 

}Connector = Routes signal from Encoder to external 
world (i.e. Display Panel) 
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}DRM Object 
ƁUnique ID 
ƁType (CRTC, Connector, Encoder, Plane, FB, Blob, ...) 
ƁSet of Properties 

 

}DRM Property 
ƁUnique ID 
ƁType: 
¶Range (Integer) 
¶Enum (Enumerated type with text strings) 
¶Blob (Binary data) 
¶Bitmask (Bitmask of enumerated types) 
¶Object (other DRM Object ID) 
ƁValue stored on 64 bits 



}Atomic KMS API ς do all in a single ioctl: 
ƁReconfigure display pipeline 

ƁUpdate multiple scanout buffers (planes) on page flip 

}Enabled in Linux v4.2 

}Drivers most drivers already converted to atomic API 

}Basic idea 
ƁUse objects and properties 

ƁState is a set of properties assigned to given objects 



} IPP = Image Post-Processing 

}Exynos DRM custom extension 

}Memory-to-memory operation: 
Ɓimage scaling, croping, colorspace conversion, rotation and flip 
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} Introduced in Linux v3.8 (early 2013) 

}Userspace API heavily based on internal way of 
operation of Exynos image processing modules 

}Userspace API hard to understand, prone to errors 

}Additional modes of operation: writeback and output 
ƁNot fully implemented... 

 

}Basic idea: rewrite and do it right! 



}Single picture processing operation: 
ƁSource image buffer + operation area (x, y, width, height) 

ƁDestination image buffer + operation area (x, y, width, height) 

ƁOptional transformation (rotation and flip) 
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