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std::shared ptr<TBufferMergerFile>

TBufferMerger: :GetFile()
{

R LOCKGUARD (gROOTMutex) ;

std::shared ptr<TBufferMergerFile> f(new
TBufferMergerFile(*this));

gROOT->GetListOfFiles()->Remove(f.get());

fAttachedFiles.push back(f);

return f;

}

void
TBufferMerger: :Merge (ROOT: : TBufferMergerFile
*memfile)

{
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std::lock guard q(fMergeMutex);
memfile->WriteStreamerInfo();
fMerger.AddFile(memfile);
fMerger.PartialMerge(TFileMerger:: kALl |
TFileMerger: :kIncremental |
TFileMerger::kDelayWrite |
TFileMerger: :kKeepCompression);
fMerger.Reset();
}
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/* Concurrent.C */
#include <future>
#include <queue>
#include <csignal>
#include <random>
#include <mutex>
#include <memory>

#include "ROOT/TBufferMerger.hxx"
#include "RtypesCore.h"

#include "TFile.h"

#include "TTree.h"

#include "TTreeReader.h"

#include "TTreeReaderValue.h"
#include "TBranch.h"

#include "TROOT.h"

#include "spdlog/spdlog.h"
#include "argparse/argparse.hpp"”
#include "BS_ thread pool.hpp"

std::atomic<bool> should shutdown = false;
std::mutex one file writer pool mutex;

void graceful shutdown(int signum)
{
if (should shutdown.load())
return;
should shutdown.store(true);
spdlog::info("receive shutdown"); // deny
any new task and wait for all tasks to finish

}

/// @brief simply write entries from multiple
threads to a single file without compression
class EventBatchWriter

{

private:

ROOT: :TBufferMerger merger;

std::queue<std:: future<void>> results;

/// @brief must acquire mutex while
submiting tasks to pool since the pool is
shared among all writers

std::shared ptr<BS::thread pool> pool;

/// @brief limit for number of entries per
file

size t size limit = 100000;

size t size = 0;

void wait for_all results()

{
std::signal (SIGINT, graceful shutdown);
while (!results.empty())
update result(1);
}
void update result(size t t)
{

std::signal (SIGINT, graceful shutdown);
if

(results.front().wait for(std::chrono::milliseconds(t)

== std::future_status::ready)
{
results.pop();
spdlog: :debug("pop a result from
{}.root and {} left", filename,
results.size());
}
b
void save sequence(size t cnt, size t
index)
{
std::signal (SIGINT, graceful shutdown);
auto f = merger.GetFile();
TTree t("test", "Test");
std::vector<unsigned int>
waveform(1000);
t.Branch("Waveform", &waveform);
for (size t n = 0; n < cnt; ++n)

{
for (size t j = 0; j < 1000; j++)
waveform[j] = (index + n) *
1000 + j;
t.Fill();
}
f->Write();

spdlog: :debug("save entry {}-{} to
{}.root", index, index + cnt, filename);

}

public:
/// @brief root filename without extension
std::string filename;
std::string base filename;
EventBatchWriter(const std::string
&output file name, const std::string &temp dir,
std::shared ptr<BS::thread pool> p, size t 1)
merger (ROOT: : TBufferMerger(TString(temp dir +
"/" + output file name + ".root"), "recreate",

ROOT: :RCompressionSetting: :ELevel::kUncompressed)),

pool(p), size limit(1l), filename(temp dir + "/"


https://github.com/bshoshany/thread-pool
https://github.com/gabime/spdlog
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+ output file name),
base filename(output file name)
{
spdlog::info("create writer {}.root",
output file name);

}
bool is too large()
{
return size >= size limit;
}

void submit task(size t cnt, size t index)
{
const std::lock guard<std::mutex>
lock(one _file writer pool mutex);
results.emplace(pool-
>submit task([this, cnt, index]()

{ save sequence(cnt, index); }));
size += cnt;
}
~EventBatchWriter()
{
wait for_all results();
spdlog::info("finish writing {}.root to
disk", filename);
}
}

void into sorter(EventBatchWriter *writer)
{
std::signal(SIGINT, graceful shutdown);
std::string filename = writer->filename;
std::string final filename = "s " + writer-
>base filename;
// manually calling destructor so that the
I0 writing be done and the file is prepared
before sorting
delete writer;
TFile *raw file =
TFile::0pen(TString(filename + ".root"));
spdlog::info("open {}.root for reading
uncompressed data", filename);
TTreeReader r("test", raw file);
TTreeReaderValue<std: :vector<unsigned int>>
r waveform(r, "Waveform");
std::vector<unsigned int> w_waveform;
TFile *sorted file =
TFile::0Open(TString(final filename + ".root"),
"recreate"); // to be sorted and compressed
spdlog::info("open {}.root for writing
compressed data", final filename);
TTree t("test", "Test");
t.Branch("Waveform", &w_waveform);
std::vector<std::vector<unsigned int>>
waves;
while (r.Next())
waves.emplace back(*r_waveform);
std::sort(waves.begin(), waves.end(), []
(std::vector<unsigned int> &a,
std::vector<unsigned int> &b)
{ return a[@] < b[O]; }); //
ascending order

for (size t i = 0, N = waves.size(); i < N;
++1)
{
w_waveform = waves[i];
t.Fill();
}
sorted file->Write();
delete raw file;
delete sorted file;
spdlog::info("finish writing compressed
data to {}.root", filename);

}

int main(int argc, char **argv)
{
std::signal (SIGINT, graceful shutdown);
argparse: :ArgumentParser
program("Concurrent", "0.1.0",
argparse::default_arguments::all, true);
program.add description("multithread raw
writing with retarded compression demo");
std::string output file name =
"concurrent";
program.add argument("-o", "--
output").help("assign output
filename").store into(output file name);
size t entries cnt = 1000;
program.add argument("-n").help("assign
test entires size").store into(entries cnt);
size t per thread entries cnt = 1000;
program.add _argument("-p").help("assign
test per thread entires
size").store into(per_thread entries cnt);
size t w_threadpool size = 4;
program.add argument("-w").help("assign
writer thread pool
size").store into(w_threadpool size);
size t s threadpool size = 8;
program.add argument("-s").help("assign
sorter thread pool
size").store into(s_threadpool size);
int log level = spdlog::level::debug;
program.add argument("-1").help("assign log
level").store into(log_level);
std::string temp dir = "/tmp";
program.add argument("-t").help("Directory
for temp files").store into(temp _dir);
try
{
program.parse args(argc, argv);
}
catch (const std::exception &err)
{
std::cerr << err.what() << std::endl;
std::cerr << program;
return 1;

spdlog::set level((spdlog::level::level enum)log level

spdlog::info("start");
spdlog::info("enable ROOT ThreadSafety");



ROOT: :EnableThreadSafety(); // Must have spdlog::debug("submit task {}-{}", i, i

this line, otherwise segment fault + per_thread entries cnt);
writers.back()-
spdlog::info("create writer pool of {} >submit task(per_thread entries cnt, 1i);
thread(s)", w_threadpool size);
std::shared ptr<BS::thread pool> w pool = if (lwriters.empty() &&
std::make shared<BS::thread pool>(w _threadpool size)yriters.front()->is too large())
spdlog::info("create sorter pool of {} pop writer();
thread(s)", s_threadpool size);
BS::thread pool s pool(s_threadpool size); if (!sorters.empty())
pop_sorter();
}
std::queue<std::unique ptr<EventBatchWriter>>
writers; spdlog::info("finish submiting tasks");
size t writers cnt = 0; while (!writers.empty())

pop writer();
std::queue<std: : future<void>> sorters;
while (!sorters.empty())

auto pop writer = [&writers, &sorters, pop sorter();
&s pool] ()
{ spdlog::info("exit");
auto f = writers.front().release(); // return 0;
to transfer onwership but not delete }

writers.pop();
spdlog: :debug("pop a writer while
submiting and {} left", writers.size());

sorters.emplace(s_pool.submit task([&writers,
f1()

{ into sorter(f); })); // onwership received
here and will be deleted

spdlog: :debug("push a sorter while
submiting and {} left", sorters.size());

+;

auto pop_sorter = [&sorters]()
{
if
(sorters.front().wait for(std::chrono::milliseconds(0))
== std::future_status::ready)
{
sorters.pop();
spdlog: :debug("pop a sorter and {}
left", sorters.size());
}
b

for (size t i = 0; 1 < entries cnt && !
should shutdown.load(); i +=
per_thread entries cnt)

{
if (writers.empty() || writers.back()-
>is too large())
{

writers.emplace(std::make unique<EventBatchWriter>(output file name
+ " " + std::to string(writers _cnt++),
temp dir, w_pool, 100000));
spdlog: :debug("push a writer while
submiting and {} left", writers.size());

}
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