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MPDRoot is an off-line software framework for simulation, reconstruction, and
physical analysis of the simulated or experimental data for the MPD experiment at
the NICA collider. The experiment is projected to run for a few decades and to obtain
~ 10% events of heavy-ion collisions, collecting the data for physics analysis at the
100 PB scale. For overall experiment success, it is imperative to have state-of-the-art
data analysis software, which integrates the best of the latest technologies available,
while adhering to time-proven, most effective development methodologies.

We introduce the MPD Data Lab — the technological integration of Acceptance
Test Driven Development and Rapid Development concepts into the MPDRoot
framework. At the beginning, we standardized the existing codebase by designing
and writing API. This was a necessary step to be able to plug in the external
diagnostic software entities and to make the in-depth comparison of different
realizations of the reconstruction modules possible. The logic of the diagnostics is
encapsulated into the separate controller — the QA Engine, while its visualization
is provided by JupyterLab framework. We show how full integration of MPDRoot’s
libraries into JupyterLab enables us to use the power of rapid development provided
by JupyterLab technology to enhance productivity by fast prototyping of MPDRoot’s
algorithms. The combination of these technologies together with the existing
development environment forms a software complex, providing means to accomplish
the long-term strategic objectives: competent software development with reliable
quality control and algorithm innovation.

MPDRoot — 3710 ochs1aiin-ppeliMBOPK A/ MOAENHPOBAHHUS, PEKOHCTPYKLUH U (PHU-
3M4eCKOr'0 aHa/M3a MOJEJHPOBAHHBIX MJIM 3KCIEPUMEHTA/IbHbIX JaHHBIX 3KCIEePHMEH-
ta MPD Ha xonnaiinepe NICA. DKcrepuMeHT MPOIJHTCS HECKOJbKO AECSTHAETHEH
M TIO3BOJIUT TOJTY4uTh ~ 10 COOBITHE CTOMKHOBEHHII TSKeMBIX HOHOB C MacliTaGoM
nauapix 100 1B mas pusnyeckoro ananusa. B mesnsx ycremHoro 3KcClepHMeHTa
KpaliHe Ba)KHO HMeTb COBPeMEeHHOe IporpaMMHoe oOecredeHre AJIs1 aHaau3a NaHHbIX,
KOTOpOEe UHTErpUpyeT B ce0s Jyyllle U3 HOBEHIIMX TeXHOJOIHH, ero pa3paboTka ocy-
lecTB/sgeTcs Haubosee 3Pp(HEKTUBHBIMH U BPEMEHEM NPOBEPEHHBIMH METOLOJOTUSAMH.

[IpencraBnena MPD Data Lab — rexHosoruueckas uHTerpauusi KOHUENUUH pas-
paboTKH 4epe3 NPUEMOYHOE TECTHUPOBAHHE U OBICTPOE MPOTOTUIIMPOBaHHE B (peiiM-
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Bopk MPDRoot. Brauase 6pis1a cTaHzapTH3HpoBaHa UMeIOLIAsicsl KoLoBasi 6asa myTeMm
npoektupoBanusi U HanucaHus APIL. 1o Obln1 HeOOXOAMMBIHA ILIAr AJs BO3MOXKHO-
CTH TIOAKJIOUEHUs BHEIIHHUX AMAarHOCTHYECKUX NIPOTPaMM U JAETANbHOTO CPaBHEHHs
Pas3JIMYHBIX peanu3aluil MonyJell peKOHCTPYKUMH. JIOrMKa NHAarHOCTHUKHM HMHKAICY-
JIMpOBaHa B OTHeJbHBIH KoHTpossiep — QA Engine, a ee Busyanusanus obecredu-
Baercsi (ppeiimBopkom JupyterLab. IlokasaHo, Kak mnosHas HHTerpauus OUOJIHOTEK
MPDRoot B JupyterLab no3BoJisieT Hcnosb30BaTh BO3MOXKHOCTH OBICTPOH pa3padorT-
KH, o0ecreurBaeMble TexHosorue# JupyterLab, 1715 noBbIlIeHNs TPOU3BOAHUTEIBHOCTH
3a cuer OblcTporo npotothnupoBanus anroputrMoB MPDRoot. Kom6unauus stux
TeXHOJIOTHH BMecTe C CyLIeCTBYIOIIEH cpenol pa3paGoTKH ob6pasyeT NporpaMMHbIH
KOMILJIEKC, 00eCIeUHBAIOIINH CPECTBA IJIs1 NOCTHXKEHHs! JOJNTOCPOUHBIX CTpaTerude-
CKUX LieJledl — KOMIIeTEHTHOH paspaGoTKH NPOrpaMMHOr0 0GecredeH sl ¢ HaJeXKHBIM
KOHTPOJIEM KaueCcTBa M MHHOBALHUH B aJrOpUTMaXx.
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