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ROOT::RDataFrame
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ROOT is the jack of all trades in HEP for basically everything from IO

to statistical analysis to plotting

RDataFrame is ROOT’s recommended way for working with

root files

modern and easy to use declarative API

tree = ROOT.RDataFrame(
"mini", # treename
"path/to/ntuples"

)
tree = (tree

.Define("HT", calc_HT)

.Filter("HT > 500")
)
hist = tree.Histo1D("x")

Figure: automatically generated
computational graph
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Python ecosystem for analyses
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numpy for fast computations with array-like data

np.mean(np.random.rand(1000))

matplotlib for creating plots

plt.hist(distribution, n_bins=20)
plt.title("$p_T$")

numba to compile python functions into machine code

@numba.njit
def square(x):

return x**2

dask for distributed computing

cluster = dask_jobqueue.SLURMCluster(cores=1, queue="mycluster")
cluster.scale(60)
client = dask.Client(cluster)
results = client.map(myfunction, data)
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awkward for numpy-like operations with jagged arrays

x = ak.Array([[1., 1.2], [2.], [], [1., 2., 3.]])
x[x**2 > 4.0] # select entries from x whose square is larger than 4

hist and boost-histogram as high-level wrappers for boost::histogram
zfit for fitting



Python ecosystem for analyses
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uproot for IO with ROOT files

with uproot.open(filename+":"+treename) as tree:
for data in tree.iterate(library="ak"):

# process data ...

vector for computations with 4-vectors

lepton_p4 = vector.array(dict(pt=lepton_pt, phi=lepton_phi, eta=lepton_eta, M=lepton_m))

coffea framework for columnar data analysis in HEP

class MyAnalysis(coffea.processor.ProcessorABC):
def process(self, events):
selected_electrons = events.electron[events.electron.pt > 25]
selected_muons = events.muon[events.muon.pt > 25]
event_filters = ((

ak.count(selected_electrons.pt, axis=1)
+ ak.count(selected_muons.pt, axis=1)) == 1

)
selected_events = events[event_filters] # ...



Workflow management tools
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Thank you
for your attention


