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Pilot systems are widely used in distributed computing as a flexible mechanism for dynamic
workload management and resource allocation. They have proven effective in large-scale experi-
ments and high-performance environments thanks to their scalability and adaptability. However, the
absence of a common abstraction and unified best practices has led to a variety of implementations,
often with limited interoperability. We explore the architectural principles and operational models
underlying pilot frameworks, with special attention to late binding — a key feature that supports
efficient resource utilization and adaptive task scheduling. We introduce our implementation tailored
for the SPD experiment: a two-layer solution combining a pilot process and a monitoring daemon.
The system employs multithreading to ensure effective scheduling, supervision, and reporting. We
share practical lessons learned from deploying this framework in the SPD Online Filter system,
emphasizing its impact on distributed workload execution.

[TunoTHEIE CHCTEMBI LIMPOKO TPHUMEHSIOTCS B paclpeliesleHHbIX BBIUHCJEHHUAX B KadecTBe THO-
KOro MeXaHH3Ma IMHAaMHYeCKOro YIIpaBJeHHS BBIUHCJIUTEJNbHOH HAarpy3Kod M paclpejeseHds pe-
cypcoB. bnaronaps cBoe#i mMaciiTabupyeMOCTH W aJalTHBHOCTH OHH NPOJEMOHCTPUPOBAJIH BbICOKYIO
3((PEeKTHBHOCTb B KPYNHOMACIUTAOHBIX KCIIEPUMEHTAX M BbICOKOIPOM3BOAUTENBHBIX BBIYHCIHUTE/Ib-
HbIX cpefax. Bmecrte ¢ TeM oTCyTCTBHe eMHOH abCTPaKLHUK M YHH(PHULUHUPOBAHHBIX JYULIMX MPAKTHK
TNPHUBEJIO K MOSIBIEHHIO MHOXKECTBA peasid3alyil, 3ayacTyio 06/aaloluX OrpaHHYeHHOH B3aWMHOH
COBMECTHMOCTbIO. PaccMaTprBalOTCs apXHUTEKTypHble MPUHLMIEI U MOLEIH (YHKLIHOHUPOBAHHUS, Je-
XKalile B ocHoBe pilot-peiiMBOpKOB, ¢ 0COOBIM aKLEHTOM Ha MeXaHH3Me OTJIO?KEHHOT'O CBSI3bIBAHHS
(late binding) — ksr0YeBOit 0cOGeHHOCTH, 0becneynBarollel 3Q(eKTHBHOE HCII0Nb30BaHHE PECYPCOB
U aJlanTHBHOE IJIaHUPOBaHHUe 3anady. [IpencraBieHa peasnusauusi, paspaboTaHHas AJs IKCIEPUMEHTa
SPD B Buze AByXypOBHEBOH CHCTEMBI, 0ObEIUHSAIOLIEH THIOTHBIH NpPOLECC U JeMOH MOHMTOPHUHTA.
Jlnst obecrieueHus: 3¢ (HeKTUBHOTO MJIAHUPOBAHHUS, KOHTPOJIS U (DOPMHUPOBAHHS OTUETHOCTH B CHCTEME
UCIOJb3YeTCsl MHOTONOTOYHOCTb. B paboTe Takxke NpencTaBleHbl NPaKTHUECKHE Pe3ysbTaTbl BHEJ-
peHMs JaHHOro MOAXONA B CHCTeMe OHJalH-uabTpaunu SPD, ¢ akleHTOM Ha ero B/HsiIHHE Ha
BBINOJIHEHHE pacIpe/iesleHHbIX BBIUMUCAUTENbHBIX HArpy30K.
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