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« YcTaHOBKa M HacTpouka 0C, Middleware
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1 Cepeep = N 3apad
K CepsepoB = K*N 3apau

KOHCTaAHTa:

« Kon-Bo obcnyxuBawiuero nepcoHana
* PocT noTtpebHOCTM B HOBBLIX pecypcax
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[TpeanoCbINIKIA

K CO30aHUNIO « KaK yMeHblWNTb 0O6beM
ornepaunoHHbIX 3agay CBA3aHHbIX C

obcnyxmBaHueM cepeepoB?

npoToTUNa

e KaK yOooBneTBOpuUTb CMNpocC B
NOCTOSAHHOU MNOTPEOHOCTU B HOBBIX
pecypcax?

« HeobxoouMocCcTb B onepaLUOHHOMU
MOOEeNIn: SKOHOMUYHOCTL,
YMEHblleHNne TexXHU4YeCcKoro Aonra,
MacWTabupyeMmoctb, rMbKoCTb

e
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 Oppenebula (IAAS)

Middleware . Gitlab (CI,LFS)

 Prometheus/Alertmanager
(node-exporter)

e Terraform (terraform-
opennebula)

* Consul
(agent,template,discovery)

e Docker
e SLURM p;rfﬂ
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ObLwada cxemMa NpoToTUna
Slurmd [1...N].:EE=EE:.
Slurmetld ~ SILIFMM

worklioad manager

Docker:Slurmd
Node Exporter}

® HashiCorp
@, Consul

| e °

e it template
s i template .. HashiCorp
Docker:Slurmctid O .: e Consul
Prometheus °
Alertmanager

i exporter
- é
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H 1. Git push (MaHupect Terrafom)
dHaJlbHaA 2. Gitlab (CI):Terrafom-opennebula

3adl PYy3Ka 3. CozpaHne BM:0S AlmalLinux8 + Docker
(Opennebula)

4. KOHTeKkCTyanu3sauna BM:
a. node-exporter+ckpunt

NN Terraf
s \ I;"a::r: b. Perunctpauns Docker node B
puppet & o Kfactepe swarm (Net\ivork)
C. 3anyck 4-x KOHTeuHepoB Slurmd

d. Peruncrtpauyna cepsucos B Consul:
slurmctld;slurmd;munged;node-
exporter
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[Toak1to4eHne BblYNCINTENbHbIX Yy3J10B

slurm

« Workload manager

vm instance 1
Cloud SubNet:
10.220.0.)(\{2,{20

sIurmdl...sIurmdd.:

i . NodeExporter
5 . i
¥ ' '

G:-: G o

Agent

Template Agent AutoDlschery
——Private IP: .
10 0.1. xvz/Zr-l

:SwarnNet :
¥

vm instance N-1
Cloud SubNet:
10.220.0.)(\{2,{20

sIurmdl...sIurmdd.:

i . NodeExporter

G GG

/e

Template Agent AutoDisco)
————Private IP; i
10 0 1 xvz/24 --------- E. ==

_SwarnNet

vm instance N
Cloud SubNet:
10.220.0.xyz/2C

SIurmctId Prometheus

Private IP:
10.0.1.xyz/20
(SwarnNet)

Template

*H’—' ----- > G [0|‘|5|j| TP .-H'—' .............................................. sl
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D I'a | N HeobxoanumocTb

A4 BbINOJIHEHNA

(Tekyllee drain
COCTOdAHUKE)




Drain (npoekT)

vm instance

. container Metric read from /opt/nede_exporter/textfile collector/containers_id.prom
Cloud SubNet # HELP contai Metri d f fopt/node_exporter/textfile_ collector/cont _id.p
# TYPE container untyped
10_22(]_0_xy2x2(] container{containerl="blblc266a813",container2="77c15c68685e", container3="9c8e2b2617ee" ,containerd="c7e2al36d6d7" ,state="drain"} 1

# HELP go_gc_duration seconds A summary of the pause duration of garbage collection cycles.

slurmd1... slurmd4
NodeExporter

{Node Problem Detector}

- alert: SlurmAlarm
expr: container{state="drain"}

for: Bs
labels:
group: slurm_alarm
annotations:
summary: "Containers {{ $labels.container }} has problem”
description: "container has problem {{ $labels }}"
Prometheus AlertManager P
| ) o
. [ : . | 1 [rcottzillE]—ZZB—l?—ltl-i webhook ]# docker exec -ti slurmctld sinfo
[ ] [— a= BB = ~—] [ 3 \ TIMELIMIT NODES STATE NODELIST
a® | A A [ ™ infinite 4 drain

L] L]

infinite 4 idle cde25a,7db7bf@Beb76,65aad@18+d72

infinite 4 drain y 17ee,77c15c68685e,blblc266a013
we hooks infinite 1 idle 4f13flcde25a
w & infinite E] idle 7db7bf@@eb76,65aad@108+d72,e34b82137806

workload manager

| ; a r:. =
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» docker push git.jinr.ru:5005/telecast/for-share-containers/docker-
slurmd:22.05.6

ObHoBIEeHUue

 DUCC -Daemon that Unpacks Container Images into

CernVM-FS (requierd: docker, stratum O ) | For use with Docker,
DUCC will upload a so-called “thin image” to the registry for every
converted image.

» cvmfs/graphdriver (last commit 6 years ago)

$] docker run -it --volume /cvmfs./cvmfs:shared slurmd Is -
Ina /cvmfs/containers.jinr.ru

* Apptainer(singularity): translating from OCI to SIF
https://apptainer.org/docs/user/main/docker_and_oci.html#docker-and-oci:

Apptainer aims for maximum compatibility with Docker, within the
constraints on a runtime that is well suited for use on shared systems and
especially in HPC environments.

e cvmfs-singularity-sync

o o ¥ Ls 1
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YTO HY>XXHO
BblnonHMTb: Ha paHHbIM MOMeHT npoToTun paboTaeT B obnMayHOM

cpepe Ho,

 Murpauma Docker to Apptainer

 Bare-Metal

« TectuposaHune npounssoputenbHoctn (HEPSPECO6):
Hardware vs Container

.-: i ;I._ i JIFE K
% N ¥l '
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Cnacunbo 3a BHMMaHue!

Bonpock!?
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