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Standard Ntuple (NtpSt/SR/MC/TH) Tutorial

A Brief introduction to the Standard Ntuples
• What are they?

• Accessing the files

• Structure and content

• How to use them

• References
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Standard Ntuples (NtpSt/SR/MC/TH), What are they?
• Standard Ntuples are those ntuples produced during production running as an end product of

Standard Reconstruction.
– Ntuple data is contained in files ending with .sntp.R<release>.root (full ntuples) and .snts.R<release>.root

(slim ntuples).

– Recent releases used in production have been R1.12,1.14,1.16 (gearing up).

– There are also Cambridge ntuples (produced as the end product of Cambridge Reconstruction), and Analysis
Ntuples, deriving from Standard ntuples.

• Each Standard Ntuple file contains one or more ntuples, each in the form of a ROOT TTree.

• The ntuple trees produced during production (up until R1.14) were:

– NtpSR containing a summary of the standard reconstruction results.

– NtpMC containing a summary of mc truth information.

– NtpTH containing “truth helper” information used to match reconstruction results with the mc
truth information.

• These 3 ntuples have been replaced in production running with a single ntuple TTree (as of R1.14)

– NtpSt contains all data previously stored in the 3 separate ntuples.

– The 3 separate ntuples are maintained and although not produced in production running, can still
be produced in user’s individual jobs.
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Standard Ntuples (NtpSt/SR/MC/TH), Accessing the files
• Instructions on how to find the ntuple files are given on the Getting data and Production sites  off the Offline S/W

web site: http://www-numi.fnal.gov/offline_software/srt_public_context/WebDocs/WebDocs.html

Farm Production Site

• Information about latest
production run, available
files and where to get them

Getting data Site

• Information about location
of files and how to get
them via AFS (slim
ntuples) or FNAL mass
storage (full ntuples).

Standard N-tuples Site

• Introduction to ntuples,
how to get them, example
scripts to access data,
references to more
information.
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Standard Ntuples (NtpSt/SR/MC/TH), Accessing the files

Files produced in farm
production:

.cand.R1.XX.root files

• Full reconstruction, MC
truth, and raw data.

.sntp.R1.XX.root files

• Full ntuple data, derived
from full reconstruction
and mc data.

.snts.R1.XX.root files

• Slim ntuple data. Same
information as full ntuple,
but all strip data has been
removed.

• Available on afs space.
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Standard Ntuples (NtpSt/SR/MC/TH), Structure and Content
The content of NtpSt ntuple is defined by data members of NtpStRecord class.

($SRT_PUBLIC_CONTEXT/StandardNtuple/NtpStRecord.h):

SR summary

MC summary

Arrays of SR
objects

Arrays of MC
objects

Arrays of TH
objects

The NtpSt ntuple (TTree) is created by:
• Filling one NtpStRecord object per Snarl,

from data derived from the
Raw/Cand/SimSnarlRecord.

• Persisting the filled NtpStRecord to the
NtpSt TTree.

          1 NtpStRecord         1 tree entry

• The NtpSt tree is structured to split the
storage of object data members onto
separate branches.

• NtpStRecord in the tree main branch.

• Each data member of the NtpStRecord
becomes a branch on the NtpSt Ttree,
e.g.:

  NtpStRecord.crhdr

• Further splitting of objects is done,
down to basic types as necessary.
Each split results in a subbranch.  The
last split to a basic data type is a “leaf”
on the tree, e.g.:

            NtpStRecord.crhdr.zenith
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Standard Ntuples (NtpSt/SR/MC/TH), Structure and Content
Another way to view the NtpSt TTree structure is through a ROOT TBrowser:
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Standard Ntuples (NtpSt/SR/MC/TH), Structure and Content
Another way to view the same thing is through a ROOT TBrowser:
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Standard Ntuples (NtpSt/SR/MC/TH), Structure and Content
Another way to view the same thing is through a ROOT TBrowser:
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Standard Ntuples (NtpSt/SR/MC/TH), Structure and Content
Arrays of identical objects (TClonesArrays) are also stored on a branch split to basic data types:

($SRT_PUBLIC_CONTEXT/CandNtupleSR/NtpSRTrack.h):
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Standard Ntuples (NtpSt/SR/MC/TH), How To Use
• Multiple approaches to accessing data from ntuples:

– ROOT TBrowser
• Useful for very simple displays of data.
• Documentation of use in ROOT user manual.

– TTree::Draw, Scan, etc. executed at root prompt. (example)
• Useful for very simple displays of data.
• Documentation of use in ROOT user manual and also Roy Lee’s Numi note 860 which applies specifically to

the MINOS ntuple style.

– TTree::MakeClass/MakeProxy
• MakeClass generates skeleton analysis class for tree.
• Useful in cases where analysis of data is more complex.
• Documentation of MakeClass use in TTree class documentation. MakeProxy is described on the Standard N-

tuples web site with some examples of use.

– “C++” rootcint script. (example)
• Useful for complex analysis of ntuple data.  Especially those which require imbedded iterative loops, e.g.

looping over strips associated with tracks associated with events associated with the snarl.
• A simple example is posted on the Standard N-tuple web site.

– Read ntuples back in through framework and analyze with a job module.
• Useful for complex analysis of ntuple data.
• Ntuple records can be read in like any other record type back into the job framework. Specify input stream

“NtpSt”.
• Brian’s AnalysisNtuple package takes this approach – the standard ntuple records are read back into the

framework and a condensed analysis ntuple is generated as output.
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Standard Ntuples (NtpSt/SR/MC/TH), How To Use

Using TTree methods at the ROOT prompt to analyze the ntuple TTree
• Basic ntuple-style approach to generating histograms & viewing data contents

• Commonly used TTree methods are:
– Draw(const char* varexp, const char* selection, Option_t* option, Long64_t nentries, Long64_t

firstentry);
• Used to generate and draw histogram of data contained in TTree leafs selected using “varexp”.  “selection” is

used to apply a selection cut using TTree leafs.

– Scan(const char* varexp, const char* selection, Option_t* option, Long64_t nentries, Long64_t
firstentry);

• Used to Print data, with arguments having same meaning as TTree::Draw for a leaf or leaves over multiple
entries.

– Show(Long64_t entry, Int_t lenmax);
• Print all leaf values for the specified tree entry.

– Print(Option_t option);
• Print the tree branch structure, the number of entries, the number of bytes in each branch, etc.

• Documentation of use in the TTree class description and ROOT user manual
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Standard Ntuples (NtpSt/SR/MC/TH), How To Use
Example using TTree commands:

Loop over track array entries is implicit. Can use [] notation to make explicit.
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Standard Ntuples (NtpSt/SR/MC/TH), How To Use
Example using “C++” rootcint script to be run within loon

– Usage:

         $loon
  loon[0].x testntp.C
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Standard Ntuples (NtpSt/SR/MC/TH), How To Use
• C++ rootcint script
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Standard Ntuple (NtpSt/SR/MC/TH) Tutorial

Further References (Also listed on the Standard N-tuple web site):
• The TTrees chapter of  ROOT User’s Guide and TTree class documentation.

• NUMI note 860 – Roy Lee’s description of an older version of the current ntuple. The
examples and description are still relevant.

• The Pete & Bernie show – introductory tutorials on video.

• The Ntuple example site off the Standard N-tuple web site.

• The ntuple chapter of the User Manual (incomplete & probably out-of-date)

• Nick’s OO Companion Web Site


