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High-Performance Computing (HPC) and Machine Learning (ML) workloads
are central to scientific advancements, simulations, and Al-driven applications. While
traditional schedulers like Slurm have been widely adopted for their precise resource
management and advanced scheduling capabilities in tightly coupled, resource-
intensive environments, the rise of containerization and cloud-native technologies
has introduced new paradigms in workload orchestration.

Kubernetes, a leading container orchestration platform, offers dynamic
provisioning, auto-scaling, and seamless integration with cloud environments. These
features make Kubernetes well-suited for flexible and scalable workloads. However,
it was not originally designed with traditional HPC workloads in mind, presenting
challenges such as hardware-specific granularity and dependency-aware scheduling.

The Shoc (Serverless HPC Over Cloud) platform addresses these challenges by
extending Kubernetes’ capabilities to support diverse and complex HPC and ML
workflows. This paper explores the architecture and features of the Shoc platform,
demonstrating its ability to provide an efficient, serverless experience for scheduling
ML and HPC jobs over Kubernetes, effectively bridging the gap between traditional
schedulers and modern, cloud-native environments.

BericokonponsBonutenshble BoiuncaeHuss (HPC) u sagaun MammuHHOTO 06ydeHHs
(ML) wurpaior K/104eByI0 PO/b B HAyYHBIX HMCC/EJIOBAHHAX, MOAENHPOBAHHUH U IPH-
JIOXKEHHAX Ha OCHOBE HCKYCCTBEHHOrO HHTeJJeKTa. HecMOTps Ha MIHpPOKoe MpHMe-
HeHHe TPaJHIHOHHBIX MJIAHMPOBIIHKOB, TaKMX Kak Slurm, 6maromaps HX TOYHOMY
yTIpaBIeHHIO PecypcaMH W TepelOBbIM BO3MOMKHOCTSIM IITAHHPOBAHHS B YCJIOBHSIX
TECHO CBSI3aHHBIX M PeCypCOEMKHX CPell POCT KOHTeHHepH3alnuH U 06JJaUHO-HATHBHBIX
TEXHOJIOTHH MPHUBHEC HOBBIE MOAXOIb K YIPAaBJIEHHIO 3afadyaMH.

Kubernetes — Benymas nuatrdopMa A/ OpKeCTpalHH KOHTEHHEPOB — Mpefo-
CTaBJISI€T NHUHAMU4YECKO€E BblAEJEeHHE DECypCOB, aBTOMaCHJTa6I/IpOBaHI/Ie 148 6ECLHOBHY}O
HHTEerpanuio ¢ o6/Ja4HbIMHU CPelaMHu. OTU BO3MOXHOCTH feJaoT Kubernetes nongxons-
e A/ rTMOKUX U MacliTabupyeMblx 3agad. OnHaxo usHauanbHo Kubernetes He 6blia
paspaboTaHa ¢ ydyeroM TpanuuuoHHbix HPC-3ajau, 4yto co3pmaer takue mpoGseMsl,
KaK yIpaB/leHHe Ha ypOBHE CIleLH(pHUKH OOOPYAOBaHMS M MJAHUPOBAaHHE C Y4YeTOM
3aBUCUMOCTEH.

[Mnarpopma Shoc (Serverless HPC Over Cloud) pemaer a1 npo6semsl, pacliy-
psist BoaMoxHOCTH Kubernetes nJist moaiep:Kku pasHo06Pa3HbIX U CJIOKHBIX IIPOLIECCOB
HPC n ML. PaccmartpuBaloTesl apXUTeKTypa U (pyHKUHMH miatdopmsl Shoc, meMoH-
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CTpUpyeTCs ee CIOCOOHOCTb obecneurBaTh 3(P(eKTUBHOE OeccepBepHOe yIpaBJeHHe
3apauamu ML u HPC na 6ase Kubernetes, ycnemHo npeopno/sieBast pa3pbiB MexK1y Tpa-
IULUUOHHBIMU MJIAHHPOBIIHKAMH ¥ COBPEMEHHBIMH 00JIa4HO-HATHBHBIMU T1OAXO4aMH.
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