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• ROOT’s successor to TTree

• HL-LHC will increase storage demands by >=10×

• Order of 20EB (exabytes)!
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• Visualisation toolset

• Metrics API
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Current Visualisation Tools 5 / 18

• e.g. rntviewer

Expanding the RNTuple toolset Summer Student 2026 Project



Flame Graphs 6 / 18

• Visualization which shows hierarchy and relative proportion

• Commonly used to understand where a program is spending resources

Flame GraphReset Zoom Search
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• We want to leverage existing renderers, not to understand where a program 

is spending time, but to visualize RNTuples without reimplementing 

the frontend

• Idea by Nick Smith
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Existing Metrics API 10 / 18

• Metrics are enabled per RNTuple instance, from the source code

• The user is responsible for managing the output

// For each interesting instance (possibly all of them) ...

// Start measuring

writer->EnableMetrics();

// Workload ...

// Handling output

writer->GetMetrics().Print(std::cout);
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ROOT_EXPERIMENTAL_EXPORT_RNTUPLE_METRICS

Enables all metrics and saves them to the specified .root file.

• Throughtly documented in RNTupleMetrics.hxx.

• Strenghts

‣ No need to alter source code (specially useful when the source code 

cannot be modified, such as for HPC characterisation with Darshan)

‣ No need to manage the storage of metrics
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https://github.com/root-project/root/blob/master/tree/ntuple/inc/ROOT/RNTupleMetrics.hxx
https://www.mcs.anl.gov/research/projects/darshan/
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• When launching ROOT:

ROOT_EXPERIMENTAL_RNTUPLE_EXPORT_METRICS=metrics.root root -q \ 

macro.C

• When the user is done:

$ ls

metrics.root
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• Summary

‣ 1 RNTuple in the metrics file per RNTuple of which we have metrics

‣ RNTuples are identified by name

‣ Inside each RNTuple, flat schema of fully qualified counter names
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• Retrievable by code

• Proof of concept:

rntuple_name_1

        RPageSinkBuf_ParallelZip (std::int64_t) -> 0

        RPageSinkBuf_timeWallZip (std::int64_t) -> 33839

        RPageSinkBuf_timeWallCriticalSection (std::int64_t) -> 7398892

        RPageSinkBuf_timeCpuZip (std::int64_t) -> 38000

        RPageSinkBuf_timeCpuCriticalSection (std::int64_t) -> 7376000

        RPageSinkFile_nPageCommitted (std::int64_t) -> 1

        RPageSinkFile_szWritePayload (std::int64_t) -> 1066

        RPageSinkFile_szZip (std::int64_t) -> 0

        RPageSinkFile_timeWallWrite (std::int64_t) -> 19053

        RPageSinkFile_timeWallZip (std::int64_t) -> 0

        RPageSinkFile_timeCpuWrite (std::int64_t) -> 20000

        RPageSinkFile_timeCpuZip (std::int64_t) -> 0

rntuple_name_2

        RPageSinkBuf_ParallelZip (std::int64_t) -> 0

        RPageSinkBuf_timeWallZip (std::int64_t) -> 34536

        RPageSinkBuf_timeWallCriticalSection (std::int64_t) -> 204686

        RPageSinkBuf_timeCpuZip (std::int64_t) -> 35000

        RPageSinkBuf_timeCpuCriticalSection (std::int64_t) -> 204000

        RPageSinkFile_nPageCommitted (std::int64_t) -> 1

        RPageSinkFile_szWritePayload (std::int64_t) -> 1066

        RPageSinkFile_szZip (std::int64_t) -> 0

        RPageSinkFile_timeWallWrite (std::int64_t) -> 5534

        RPageSinkFile_timeWallZip (std::int64_t) -> 0

        RPageSinkFile_timeCpuWrite (std::int64_t) -> 5000

        RPageSinkFile_timeCpuZip (std::int64_t) -> 0

Expanding the RNTuple toolset Summer Student 2026 Project



Summer pictures! 15 / 18
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Thoughts? 16 / 18

Thank you very mutch for being here!
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Example macro to retrieve exported metrics 17 / 18

Code used to generate the output in Retriving the exported metrics

  // example way of running: root -l -b -q print_export_metrics.cxx

  std::set<std::string> CollectNTupleNames(TFile &file)

  {

     std::set<std::string> names;

     for (auto *object : *file.GetListOfKeys()) {

        auto *key = static_cast<TKey *>(object);

        if (std::string(key->GetClassName()) == "ROOT::RNTuple")

           names.insert(key->GetName());

     }

     return names;

  }

  void PrintCounters(const std::string &ntuple, const char *path)

  {

     auto reader = ROOT::RNTupleReader::Open(ntuple, path);

     const auto &descriptor = reader->GetDescriptor();

     const auto &fieldZero = descriptor.GetFieldZero();

     std::cout << ntuple << "\n\n";

     for (auto entry : reader->GetEntryRange()) {

        for (auto id : fieldZero.GetLinkIds()) {

           const auto &field = descriptor.GetFieldDescriptor(id);

           const auto &name = field.GetFieldName();

           const auto &type = field.GetTypeName();

           std::cout << "  " << name << " (" << type << ") -> ";

           if (type == "double")

              std::cout << reader->GetView<double>(name)(entry);

           else

              std::cout << reader->GetView<std::int64_t>(name)(entry);

           std::cout << "\n";

        }

     }

     std::cout << "\n";

  }

  void print_export_metrics()

  {

     const char *path = "metrics.root";

     TFile file(path);

     for (const auto &ntuple : CollectNTupleNames(file))

        PrintCounters(ntuple, path);

  }

Expanding the RNTuple toolset Summer Student 2026 Project



Glossary 18 / 18

SFT

Software Frameworks and Tools

EP

Experimental Physics

I/O

Input/Output

HEP

High-energy Physics

HL-LHC

High-Luminosity Large Hadron Collider
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