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“ Genisys, £€vag MNXOVLOMOG SLaXELPLONG TTOPWV Kol TOTLOOETNONG EdapHOYWV
vPnAwv embO0EWV KATW amno to cuotnua Kubernetes”

NEPINAHWH

ZAUEPO OL EPapUOYEG TOU VEPOUG KaBw kat Ta poptia epyacio UTEPUTTOAOYLOTIKWV
ouoTnUATwy Telvouv va xpnolpomnolouv Sladopetikeg peBodoug yla tnv dlaxeiplon
TWV UALKWV TIOpwV TAVW armod Toug omoioug TpExouv. QoTOG0 OAO KOl TEPLOCOTEPEC
epapuoyég xpelalovtal €vav ouvbuacpd amd PrAuata ta omoia adopolv
UTTOAOYLOTIKEG SLadikaoieg uPnAwy emibooswv aAAd kot emeepyacia pLeydAou Oykou
6ebopévwy. AUTO €XEL O0QV QATIOTEAECUA, N EVOWUATWON UNXAVIOUWV Slaxeiplong
TIOPWV UTIEPUTIOAOYLOTIKWY CUCTNUATWY 0TO UTIOAOYLOTIKO VEPOC va yiveTal avaykn.
H Slaxeiplon mopwv oto vEDOoG ,TEVEL VO TIPOTIUAEL TOV SLAUOLPACHUO UALKWVY TTOPWV
o€ TOAATAEG €bAPUOYEC TAUTOXPOVA ,TIPOKELMEVOU va TeTuxaivel vPnAnR Kal
amodotikn aflomoinon Twv umodopwv. Amo tnv AAAn, oL pnxaviopol dlaxeipong
TIOPWV OTA UTIEPUTIOAOYLOTIKA cuoThata Bacilovtal otnv TonoB£Tnon Twv Epyactlwy
O€ OUPEC TIPOTEPALOTNTOG, EUVOWVTACG TNV ATIOKAELOTIKA XPHon TMOPwV oo KABe

edappoyn.

Ye autr TV SouAeld, oxebSlaoape €va cUOTNUO TO OTolo cuVSUALEL TIG TAATHOPUEC
Slurm kat Kubernetes. To cUotnua auto eival os B€on va TpEEEL UTIEPUTIOAOYLOTLKA
doptia xwplig tpomomnoioslg pall pe aAAeg epapuoyEC Tou VEDOUG, KATW amod tnv
mAatdopua Kubernetes. Mpwtov, petadpEpoupe 0Ao to TepIBAAAov ekTéEAeonC o€
OUOTASEG OO KOVTELVEPC TO OTtolol OVOULA{OUME ELKOVIKEC ouoTadeg. Me autov Tov
TPOTO KABE XpnOTNC O OMOLOG TPEXEL UTIEPUTIOAOYLOTIKA dopTia €XEL VAV OLWTIKO
XWPO, 0 OTtoL0C TEPLEXEL £vav Slurm KaTaveunTr epyactwyv Kabwg Kat OAa ta epyaleia
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kat BBALoBnkeg mou o xpnotng xpelaletal. Aeltepov, oxeSLAloupe €va €LOLKO
TIPWTOKOAAO emikowvwviag Petall Slurm kal Kubernetes, To omolo emitpénel otov
Slurm va atteitat UALKoU G opoug amnod tov Kubernetes pe Suvapko tpomo. Me autov
Tov TPOMo oto olotnua pog, o Slurm controller mpowBel TG amoddaocelg yla tnv
TomoBETnon Kal katavopr ¢optiwv epyaciag otov Kubernetes efaodalilovrag £tol
€Val KEVTIPLKOTIOLNMEVO TPOTO Slaxeiplong mopwv. Tpitov, uAomoloUpe évav €L8IKO
katavepuntr Kubernetes , o onoiog ebpapudlel SLadpopeTIKES TTOALTIKEG TOTTOBETNONG
€pPYyOOLWY aVAAoya LE ToV TUTIO TOUG.

AflohoyoUpe TNV amodoon TOU CUCTAMOTOC HOG, OCUYKPLVOVIAC TO HUE OTATIKA
Slaxwplopéveg ouotadeg Kubernetes kat Slurm kaBwg Seixvoupe TNV KovOTNTO TOU

va TPEXEL dopTia SLaPOoPETIKOU TUTIOU KATW amo Kol umodoun PE tnv Alyotepn
Sduvartn mtwon TN anodoong Toug.
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“Genisys, a Resource Management and Placement Mechanism for HPC and
Datacenter applications under Kubernetes”

ABSTRACT

Today, Cloud and HPC workloads tend to use different approaches for managing
resources. However, as more and more applications require a mixture of both high-
performance and data processing computation, convergence of Cloud and HPC
resource management is becoming a necessity. Cloud-oriented resource management
strives to share physical resources across applications to improve infrastructure
efficiency. On the other hand, the HPC community prefers to rely on job queueing
mechanisms to coordinate among tasks, favoring dedicated use of physical resources
by each application.
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In this work, we design a combined Slurm-Kubernetes system that is able to run
unmodified HPC workloads under Kubernetes, alongside other, non-HPC applications.
First, we containerize the whole HPC execution environment into a virtual cluster,
giving each user a private HPC context, with common libraries and utilities built-in, like
the Slurm job scheduler. Second, we design a custom Slurm-Kubernetes protocol that
allows Slurm to dynamically request resources from Kubernetes. Essentially, in our
system the Slurm controller delegates placement and scheduling decisions to
Kubernetes, thus establishing a centralized resource management endpoint for all
available resources. Third, our custom Kubernetes scheduler applies different
placement policies depending on the workload type.

We evaluate the performance of our system compared to statically partitioned
Kubernetes and Slurm-based HPC clusters and demonstrate its ability to allow the
joint execution of applications with seemingly conflicting requirements on the same
infrastructure with minimal interference.



