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Introduction
• MicroBooNE is about to start its largest a production campaign
- probably other experiments will be doing the same in the future
• Staging of files from tape to disk is currently the biggest bottleneck in the 

production and analysis workflows
• Need to minimize the size of the files!
• After dropping all non-vital collections, we can reduce the file size by >20%
• The way to do this is to change the type of selected data product members 

from double to float
- this includes derived types of course
• Here focus on recob::Tracks, anab::Calorimetry, recob::SpacePoint, 

recob::MCSFitResult, recob::TrackFitHitInfo
- other data products are either already storing floats (e.g. Hits), or they are not easy to 

migrate and not migrate and not a dominant contributor (e.g. Showers)
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Choices to make
• Your favorite data format stores doubles. You can…
• Do nothing
- no reduction in precision nor in file size, no interface break
• Change to float
- reduction in precision and in size on file (2x for affected branches), interface break
- to be used when the double precision is never needed
• Change to Double32_t
- same precision as double (8 bytes) when in memory, no interface break
- same as float (4 bytes) when written to disk (reduction in precision and in size on file)
- to be used when the calculations in double precision may be needed, but single precision 

is enough when storing the object
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Floating point precision at DUNE scales
• Largest coordinate value is 

65m at end of a FD module
• With single precision, we get 

stable results down to 
~100µm, where we have 
~5% level fluctuations
• This is probably good 

enough, even if not ideal
- a case for Double32_t
• Mitigation may be obtained 

in the future by moving the 
origin to the middle, or 
storing a per-track offset
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recob::Track and recob::SpacePoint
• Replace doubles with Double32_t
• For recob::Track this is done in 

TrackingTypes
- so that recob::tracking::Point_t is now different 

from geo::Point_t (same for Vector_t)
- SVector and SMatrix now also use Double32_t
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recob::MCSFitResult and recob::TrackFitHitInfo

• Migrate double to floats
• SVector5 and SMatrixSym55 

converted to Double32_t
• Interface broken but these are 

not widely used
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anab::Calorimetry

• Migrate double to floats 
and TVector3 to 
Point_t<Double32_t>
• Interface broken requires 

fixing quite some code…
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Status
• What is done already:
- change to data formats, see lardataobj feature/cerati_double2float_v2

• What still needs to be done (but aiming at this week’s release):
- Write I/O rules 
• need to double check if float->Double32_t needs I/O rules or not

- Fix all downstream code (mostly done, but needs clean up)
• the idea is to make the code working, optimizing it will be responsibility of code owners

- Documentation
- Change recob::Track interface? 
• finally replace return of TVector3 with Point/Vector_t
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Other changes to anab::Calorimetry
• Updates to the calibration workflow require correcting the track positions for 

the space charge effect
- also need to retrieve the original positions and hit used in the track
• Proposal:
- use fXYZ for space-charge corrected positions
- add vector<size_t> to store the positions of the corresponding TrajectoryPoints in the 

track
- hits can be retrieved either through the TrajectoryPointFlags or assuming the hit 

association is in the same order as the TrajectoryPoints
• to be double-checked… want to avoid adding another vector<size_t> and make the object bigger
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Discussion…
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