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• Discussed the DUNE SFRT Writeup Draft in the LAr group 
• Long-term framework needs are hard to anticipate as LAr ND software is still in 

development; trying to look ahead based on current status/plans 
• Overall, not many comments — just a few points to highlight: 

• The data files should be stored in a format such that they are readable without requiring 
access to the experiment framework code. 

• The framework should support straightforward interfacing to external library code, to 
enable delegation of arbitrary simulation, analysis, and processing steps to external 
packages. 

• The data format should enable batch processing of chunks of data, including fast 
conversion to array for staged loading onto GPUs with modest memory resources. 

• Provenance metadata is required such that each event in a file can be reproduced (re-
simulated or re-processed under identical conditions, with identical results). This does not 
necessarily require provenance information to be stored event-by-event. 

continued…

https://docs.google.com/document/d/1czlBruHGTVH0rxnGee_rLqOC2AyC7Ab1ksCcx-dpA8k/edit
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• The framework should support parallel, distributed (e.g. MPI over servers) workflows that 
are highly configurable (e.g. rank optimization), including asynchronous processing of 
arbitrary subsets of arbitrary groups of events by generic computing devices (e.g. CPU 
parallelization, GPUs, FPGA, client-server “analysis as a service” architectures). 

• The framework requirements should avoid tying to any specific implementation of file 
format used to achieve (parallel) I/O requirements, e.g. ROOT friend trees. This could 
even include using “files” at all, as opposed to a form of database. 

• The framework should be agnostic to the format of the raw data, i.e. waveforms vs. hit-
like as in a pixel readout. However, high-level interfaces should ideally enable the 
equivalent derived objects (e.g. reconstructed 3D space points) to be used interchangeably 
in analysis code. 

• Relatedly, the framework should make no assumptions about the detector geometry or 
sensor types (e.g. requiring a wire-based LArTPC). 

• It should be possible to perform stages iteratively, to produce new outputs. Example: 
running “stage 1” reconstruction independently in the LAr ND and MPD, then “stage 2” 
using those outputs to perform a cross-detector reconstruction. This implies that 
framework output can become input.

Google Doc for additional comments

https://docs.google.com/document/d/1k2ncjU7eajageE7x1Kpaw4OTU8TG4vhBZz6oFaSMrxI/edit#
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• ND Software Data Model 
• As discussed previously, it is important to settle on a robust data 

model for simulation & analysis as soon as possible 
• “Data Model” refers to the information stored; there is a related but 

separate question of the actual file format (TTrees, etc.) 
• Seeking consistency as possible across the ND: common analysis tools, 

enabling joint high-level reconstruction (matching, etc.) 
• Proposal to centralize through G4 simulation on gevgen_fnal + 

edep-sim provides a step in this direction 
• Consistency with the FD data model is also desirable 

• This has extensive documentation, useful for a comparison and a 
reference point for an ND-specific document 

• Input from all ND groups and analyses will be crucial!
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DUNE DocDB 14392  
DUNE Data Model Taskforce Document 

• Data flow 
• Raw data format 

• Configuration 
• Translation to offline format 
• Merging 

• Metadata 
• Offline format 

• Processing stages 
• Full & reduced/skim files 
• Analysis files

https://docs.dunescience.org/cgi-bin/sso/ShowDocument?docid=14392


Data Model Committee 

7

• A ND Software Integration subcommittee on Data Model 
• Following discussions with ND software conveners, we believe it would 

be helpful to form a new ND Software Integration subcommittee on 
Data Model 

• Seeking members and input, look out for announcements 
• Representation from ND detectors, SW integration, and ideally the 

FD data model task force. 
• Initial steps: “Diff” of current detector data model plans 
• Outcome: A document describing a common ND data model, including 

where commonalities and differences are across the ND (and FD) 
• We’ll want to get this in place ASAP, to avoid divergence as software 

development continues — will call dedicated meetings soon 
• Your input will be essential to putting this together!



Data Model Committee 

8

03'�'DWD�3URGXFWV�
(��%ULDQQH�������������
:RUN�IURP�*$U6RIW�7HDP��(��%ULDQQH��/��%HOODQWRQL��7��-XQN��7��0RKD\DL�DQG�DO��
�

Ɣ 0HWDGDWD��3URYHQDQFH��WR�EH�DGGHG��QHHG�WR�WKLQN�KRZ�WR�GR�WKDW��6$0��LQWR�WKH�ILOH����
ż *HRPHWU\�,'�V��
ż &OXVWHU�QRGH��VRIWZDUH�YHUVLRQV��HWF��
ż ,QGH[�LQWR�FRQGLWLRQV�'%�VSUHDGVKHHW�

�
Ɣ *HQHUDWRU�ĺ�7UXWK�HYHQWV�

ż 6WDQGDORQH�VWRUDJH�
Ŷ *+HS5HFRUG�

Ɣ >JHQLH��*+HS5HFRUG�RU�HTXLYDOHQW@�
Ŷ )OX[�UHFRUG�

Ɣ >EVLP��'N�1X�RU�HTXLYDOHQW@�
ż 6SLOO�UHFRUG��7%'��
ż 6WRUDJH�LQ�DUW��

Ŷ VLPE��0&7UXWK��VLPE��0&)OX[��VLPE��*7UXWK��VHH��QXWRROV���
�

Ɣ 7UDFNLQJ�*HDQW��VLPXODWLRQ��HGHS�VLP��ĺ�XQLWV�LQ�0H9��PP��QV�
ż (YHQW�,'��UXQ��VXEUXQ��VSLOO��
ż *HRPHWU\�,'���YHUVLRQ��RU�IXOO�JHRPHWU\��
ż 3ULPDU\�SDUWLFOHV�>7*�3ULPDU\9HUWH[&RQWDLQHU@�
ż 7UDMHFWRULHV�>7*�7UDMHFWRU\&RQWDLQHU@�

Ŷ ,QLWLDO�ILQDO�SRVLWLRQ�PRPHQWXP�IRXU�YHFWRUV�
Ŷ 3K\VLFV�SURFHVV�

ż +LWV�LQ�GHWHFWRU�VHJPHQWV�>7*�+LW6HJPHQW'HWHFWRUV@�
Ŷ 0RGLILFDWLRQV�QHHGHG�LQ�HGHS�VLP"�%LUNV¶�/DZ"�
Ŷ ,PSOHPHQWDWLRQ�RI�WKH�%�ILHOG�PDS�WR�EH�GRQH��LPSRUWDQW�IRU�/$U�DOVR�IRU�

IULQJH�HIIHFWV��
ż 0RGXOH�ZULWWHQ�LQ�DUW�WR�FRQYHUW�HGHS�VLP�GDWD�IRUPDW�WR�DUW��VHH��KHUH ���

�
Ɣ 7UDFNLQJ�*HDQW��VLPXODWLRQ�LQ�*$U6RIW��*$U*���ĺ�XQLWV�LQ�*H9��FP��QV�

ż (YHQW�,'��UXQ��VXEUXQ��VSLOO���
ż *HRPHWU\�,'���YHUVLRQ��RU�IXOO�JHRPHWU\��
ż 0&3DUWLFOHV��EDVHG�RQ�QXWRROV�VWUXFWXUH��

Ŷ 3DUWLFOHV�FUHDWHG�LQ�*���GHFD\V��LQWHUDFWLRQV«����)6,��RULJLQDO�PRWKHU��
ż &XVWRP�*��$FWLRQ�WR�JHW�KLWV�

Ŷ (QHUJ\�GHSRVLWV���73&��
Ɣ 7UDFN,'�>LQW@�
Ɣ 7LPH�>IORDW@�
Ɣ (QHUJ\�>IORDW@�
Ɣ 3RVLWLRQ�>IORDW��IORDW��IORDW@�

/$5�1'�6LPXODWLRQ�'DWD�3URGXFWV�
$��0DVWEDXP�������������
%DVHG�RQ�WKH�FRQFHSW�IURP�'��'Z\HU��)��3LDVWUD��%��5XVVHOO��DQG�.��7HUDR��VHH��VOLGHV�
�

Ɣ *HQHUDWRU�ĺ�7UXWK�HYHQWV�
ż *HQHUDWRU�,'��H�J��*(1,(��1X:UR��&256,.$��SDUWLFOH�JXQ�«��>HQXP@�
ż 9HUVLRQ�>VWULQJ@�
ż &RQILJXUDWLRQ�WXQH�>VWULQJ@�
ż (YHQW�,'��UXQ��VXEUXQ��VSLOO��>VWUXFW@�
ż ,QWHUDFWLRQ�,'�>XQVLJQHG@�
ż *+HS5HFRUG�

Ŷ >JHQLH��*+HS5HFRUG�RU�HTXLYDOHQW@�
ż )OX[�UHFRUG�

Ŷ >EVLP��'N�1X�RU�HTXLYDOHQW@�
ż 6SLOO�UHFRUG�

Ŷ %HDP�FRQGLWLRQV��VSLOO�LQWHQVLW\��7%'�ZLWK�EHDP�JURXS��
ż ([WUD�JHQHUDWRU�LQIRUPDWLRQ��JHQHULF�FRQWDLQHU��

�
Ɣ 7UDFNLQJ��HGHS�VLP�*���ĺ�7UXH�LQWHUDFWLRQ�VWHSV�

ż (YHQW�,'��UXQ��VXEUXQ��VSLOO��>VWUXFW@�
ż ,QWHUDFWLRQ�,'�>XQVLJQHG@�
ż 3ULPDU\�SDUWLFOHV�>7*�3ULPDU\9HUWH[&RQWDLQHU@�
ż 7UDMHFWRULHV�>7*�7UDMHFWRU\&RQWDLQHU@�

Ŷ ,QLWLDO�ILQDO�SRVLWLRQ�PRPHQWXP�IRXU�YHFWRUV�
Ŷ 3K\VLFV�SURFHVV�

ż +LW�GHWHFWRU�VHJPHQWV�>7*�+LW6HJPHQW'HWHFWRUV@�
�

Ɣ 6LJQDO�3URSDJDWLRQ�ĺ�7UXH�KLWV�
ż (YHQW�,'��UXQ��VXEUXQ��VSLOO��>VWUXFW@�
ż &KDUJH�KLW�FROOHFWLRQ�

Ŷ &KDQQHO�,'��SL[HO��>XQVLJQHG�VWUXFW@�
Ŷ ,QWHUDFWLRQ�,'�>XQVLJQHG@�
Ŷ 7UDFN�,'�>XQVLJQHG@�
Ŷ 7UDFN�VWHS�>XQVLJQHG@�
Ŷ (GHS�>IORDW@�
Ŷ 7LPH�>IORDW@�
Ŷ /DQGDX�IOXFWXDWLRQ�>IORDW@�
Ŷ 5HFRPELQDWLRQ�IDFWRU�>IORDW@�
Ŷ /RQJLWXGLQDO�GLIIXVLRQ�IDFWRU�>IORDW@�
Ŷ 7UDQVYHUVH�GLIIXVLRQ�IDFWRU�>IORDW@�

ż 2SWLFDO�KLW�FROOHFWLRQ�
Ŷ 'HWHFWRU�W\SH��$UF/LJKW�/&0��>HQXP@�
Ŷ &KDQQHO�,'��RSWLFDO�GHWHFWRU��>XQVLJQHG@�

Documentation of current/planned LAr + MPD Data Products 
https://indico.fnal.gov/event/23883/

https://indico.fnal.gov/event/23883/

