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Introduction
• Proxies already presented a few times at this meeting:
- https://indico.fnal.gov/event/15455/contribution/3/material/slides/0.pdf
- https://indico.fnal.gov/event/15868/contribution/4/material/slides/0.pdf

• Developed by Gianluca Petrillo
- Helper classes for easier access to connected data
- Generic interface for any larsoft products
- Few specialized implementation: Tracks (and related objects), SpacePoints

• This talk: promote the usage of proxies through an analyzer example
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A Vertex Connection
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http://nusoft.fnal.gov/larsoft/doxsvn/html/classrecob_1_1Track.html
http://nusoft.fnal.gov/larsoft/doxsvn/html/classrecob_1_1Track.html
http://nusoft.fnal.gov/larsoft/doxsvn/html/classrecob_1_1Vertex.html
http://nusoft.fnal.gov/larsoft/doxsvn/html/classrecob_1_1Track.html
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A Vertex Connection
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http://nusoft.fnal.gov/larsoft/doxsvn/html/classrecob_1_1Track.html
http://nusoft.fnal.gov/larsoft/doxsvn/html/classrecob_1_1Hit.html
http://nusoft.fnal.gov/larsoft/doxsvn/html/classrecob_1_1Vertex.html
http://nusoft.fnal.gov/larsoft/doxsvn/html/classrecob_1_1MCSFitResult.html
http://nusoft.fnal.gov/larsoft/doxsvn/html/classrecob_1_1VertexAssnMeta.html
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Current code for resolving the connection
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Current code for resolving the connection

6



2018/02/13

Same example using proxies
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Same example using proxies
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Notes
• Code with proxy is more compact, and (for the most part) more intuitive
• It preserves the association order!
- FindMany does not: the printed output reshuffled in the ‘old’ version

• Details to pay attention to:
- when declaring the proxy, the type of connection/association is specified
• can access more than one!

- proxy itself accessed with ‘.’, underlying object with ‘->’
- connected object retrieved with .get<object>, then meta data with ‘.data()’
- specialized proxies give more direct access to some of the information
• e.g. hits from track proxy

- no proxy of proxy :-(
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Track proxy
• The use of proxies is especially recommended for recob::Tracks
• Large number of potentially useful association/connections
• For some of them specializations exist (Hits and TrackFitHitInfo)
• Tracks need to follow these requirements in order to use the proxy:
- at least two trajectory points
- for each track, there is one hit per trajectory point
- hits in the association are in a well-defined order: first are the hits of the first track, sorted 

in the same way as their trajectory points
- (all track producer currently in LArSoft currently comply with these, I think)
• Using track proxy will make the recob::Track migration easier
- see next slide
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Track proxy and recob::Track migration
• LArSoft team presented several times the plan to complete the migration of 

recob::Tracks to the new schema
- recob::TrackTrajectories for ‘unfitted’ tracks (ordered set of trajectory points)
- recob::Track for ‘fitted’ tracks (cov. matrix and chi2) from input recob::TrackTrajectories
• Currently everybody using recob::Track for both ‘fitted’ and ‘unfitted’
• Track proxy accesses both recob::Track and original TrackTrajectory, e.g.:
- auto const& tracks = proxy::getCollection<proxy::Tracks>(e,trkTag,proxy::withOriginalTrajectory()); 

for (const auto& trackproxy : tracks) { 
   auto chi2 = trackproxy->Chi2(); 
   auto unfitL = trackproxy(proxy::Tracks::Unfitted)->Length(); //operator(proxy::Tracks::TrackType_t) 
   … 
}

• Updating your code to using proxies NOW will make it straightforward to 
update it to the new schema and access the fitted, unfitted, or both objects!
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Links to documentation
• http://nusoft.fnal.gov/larsoft/doxsvn/html/classRecoProxyUsageExample.html
• https://cdcvs.fnal.gov/redmine/projects/larexamples/repository/revisions/

develop/entry/larexamples/RecoProxyUsageExample/
RecoProxyUsageExample_module.cc

• http://nusoft.fnal.gov/larsoft/doxsvn/html/group__LArSoftProxies.html
- and links from there, including:
- http://nusoft.fnal.gov/larsoft/doxsvn/html/group__LArSoftProxyTracks.html
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