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Why ? What ?

https://arxiv.org/abs/2105.01796

X. Ai et al, “A GPU based Kalman Filter for Tracking”

https://arxiv.org/abs/2105.01796


ACTS Tracking Geometry
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Polymorphism in Bounds

Polymorphism in Surfaces

define different shapes on surfaces

define different surface types  
(coordinate systems)

Polymorphism in Layers

Polymorphism in VolumeBounds

Layers extend surfaces

Volumes have their shapes, 
but are not typed otherwise



ACTS to detray
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ACTS builds a very complex TrackingGeometry with interlinking (by bare pointers) the geometry 
objects for the navigation stream

- once the geometry is built, all of those links could be done indexed based. 

- That’s what detray is trying to do.



ACTS to detray
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ACTS builds a very complex TrackingGeometry with interlinking (by bare pointers) the geometry 
objects for the navigation stream

1) build detector in ACTS 

2) translate into detray

Currently done 
with csv



ACTS to detray
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ACTS builds a very complex TrackingGeometry with interlinking (by bare pointers) the geometry 
objects for the navigation stream

1) build detector in ACTS 

2) translate into detray

Currently done 
with csv

Local navigation resolved by 
index grid



detray::detector

7

Array, tuple & vector 
type can be changed 
(e.g. using vecmem::*)



detray::detector
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Contains a vector_type of volumes

Contains surfaces/portals/bounds



detray::surface_base
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For surfaces & portals

Link/index 
into transform  
container

Link/index 
into mask  
container*

Link to source,  
e.g. Acts::Surface*

Link/index 
to surface



detray::surface_base

10

And how it deals with polymorphism

(1) Define different mask types here 



detray::surface_base
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And how it deals with polymorphism

(2) When resolving, use variadic unrolling


Premise: 


a) as there are not many mask 
types, there’s little to lose here


b) access to actual mask is again via 
index 



Potential & status

12

So far, only trial and error example runs :-( 

10k tracks, trying each surface ~1.5 s


(1 intersection ~ 7 ns)


With navigation potential to save


~ (n_modules/n_candidates) … up to factor ~1000



Next steps
Build it with vecmem


