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Intro Experiment description: alignment

Reality Full simulation Reconstruction

From Andi’s talk on Monday

Detectors in real life are usually misaligned, need a mechanism to
allow for event-wise misalignment.

Built-in parallel processing enhanced alignment

namespace Acts {
class Module {
/// @param gctx the geometry context (e.g. alignment)
/// @param input the input data
OutputData geometricOperation(const GeometryContext& gctx,
const InputData& input) const;

};

h;




Intro (contd.)

From Joana’s talk today

==

The detray Project

Project Outline

Realistic tracking geometry description
and propagation

Geometry classes without run-time polymorphism
(in particular, no virtual function calls)

Flat container structure with index based
data linking

Implementation of core package equally usable
in host and device code

No dynamic memory allocations in algorithmic code

Layered Architecture

Geometry description used by the detector class

Navigation (main client of the detector, depends on
track concept)

Track parameter propagation (makes use of the
navigation)

Core implementation uses algebra-plugins, vecmem
and covfie (soft dependency)
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Source: https://github.com/acts-project/detray




Detray Detector

* A container aggregation, that owns all data and provides the interface towards the
backend containers
* Contains data for detector volumes, surfaces, transforms, masks, materials, etc.

* Holds SoA data containers indexed by descriptors and other links

* Detector view type is used to move the data between host and device
* Itis also passed as an argument to various kernels executed on accelerators
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Detray Transform Store

Wraps a flat vector-like container and implements a context-aware data store around it

Each context in the transform store corresponds to a distinct set of misaligned
transforms

* Misaligned transform: a default transform + an alignment correction

e Default transform: a position of the given element at the time of the detector construction

* Alignment correction: a delta applied to the default transform

Context 0: the set of default transformations filled in during detector construction

Contexts 1...n: the sets of misaligned transformations added to the store after the
detector has been constructed

* ncan be an arbitrary number

* All contexts in the transform store have the same size

* The order of the transformation objects is preserved across the contexts
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Multiple contexts in the store on the host

The transform store after the detector has been = e e | o Context 0
fully constructed. Contains only one Context O
with default transformations

The transform store after two new contexts XF1  XF2  XF3  XF4 Context 0

with misaligned transformations I Context 1 (misaligned)
have been inserted into it by calling the se1, | xrz | xes; || xe4 Context 2 (misaligned)
add context () function

The transform store after two misaligned XF1  XF2 XF3  XF4 Context 0
contexts were removed and one new misaligned e | o | o | Context 1 (misaligned)
context was inserted
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Managing multiple contexts on the host

* The diagram shown on the previous slide works well when all contexts can be pre-
created at the initial stage of the job

It will likely be problematic for managing multiple contexts when

* New contexts become available in the middle of event processing, AND
* The application runs with multiple threads

* Resizing the memory buffer by adding/removing contexts in a multithreaded application
is a recipe for big troubles

* Instead, we may want to delegate the management of misaligned context to an external,
client-defined, object that

* Manages the contexts in a thread-safe way
* Implements a predefined API for accessing elements in the contexts from the transform store
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Managing multiple contexts on the device

* Given the specifics of memory management on the device, the management of multiple
contexts on the device is implemented using multiple detector views

* A detector view represents a set of memory buffers on the device

* It is expected that the client application will create a buffer containing a context of
misaligned transforms on the device ...

* .. and thencall a functionmisaligned detector view () provided by Detray for
creating a misaligned detector view
* Composed by the misaligned transforms and the rest of detector buffers (volumes, surfaces, etc.)

* The memory management of misaligned buffers becomes a responsibility of the client
application
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Misaligned Detector Views

Host

Default

Misaligned
Detector
View
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Device

Volumes buffer

Surfaces buffer

Default transforms
buffer

Misaligned transforms
buffer



Status & Next steps

* Status

* The mechanisms for managing multiple contexts on host and device described in this
presentation are available in recent releases of Detray

* A simple example demonstrating the usage of multiple Detray contexts on the host is
available in the main branch of traccc

* A similar traccc example demonstrating the usage of multiple Detray contexts on the device
is currently under development

* Next

e Change the way we implement / manage contexts on the host
* Develop more realistic traccc examples using detector alignments
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