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The Plancton daemon

What Plancton does:

» Continuously spawn pilot containers
— they execute a task then die

» Opportunistically use commodity * ‘

resources
— spawn containers when user does not 10G
use computer

» Just a container scheduler
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Plancton-slaves:
1 container = 1 job

self.do_main_loop()
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— full use-case implementatio
I | I 1 | d8b20@fd3249 | up 4 seconds
. . . I 2 | 41691e404b22 | up 5 seconds
St ay S I ﬂ S I d e th e COﬂt al n er |3 1d9bd52eec | up 7 seconds | plancton-slave BA8yx® | 10201 |
53b3ed3dd739 | up 8 seconds | plancton-slave-9ndtir | 10149 |
1 5 | @5437fe85767 | exited (@) less than a second ago | plancton-slave-@gzy@c | |
| bde7ed52d23b | exited (@) 2 seconds ago | plancton-slave-ggez9o | |
| dc391a1248f1 | exited (@) 3 seconds ago | plancton-slave-1dk5sd | |
See only owned containers fr#-============m4====mmmm e s m e m e m e e e e oo m -
-10-21 @@ad5:32 plancton DEBUG [__init__.run] Sleeping 1@ seconds...
-10-8#909:15:42 plancton DEBUG [__init__._read_conf] Configuration:
List PIDs

List every single operation in ""”"“" BatCh JOb queue

DEBUG mode Dump configuration

A single tool for two use-cases
A dedicated Grid site for Monte Carlo

A sparse volunteer tarm at ALICE Torino

» Execute prompt unplanned tasks (e.g. quick code testing, ...) » Carries out Monte Carlo physics productions as ALICE Grid jobs
» Exploit commodity user workstations whose resources are shared » Running on the ALICE HLT development virtual cluster at CERN
and used by the very owners » Main traits:
» Main traits: e Pilot containers are Work Queuel®! workers
@ Pilot containers as worker nodes = Running HTCondor inside e CVMFS mounted from outside containers
@ CVMFES on Parrot = Isolated + consistent runtime environment, e ALICE Grid middleware (AliEn) submits to Work Queue via
N0 need for --privileged (Apparmor/SELinux profiles) AliIEn-WorkQueue — pure pilot approach
@ Plancton + Docker = Enforce resource limits, continuously » Setup: Planctonl'l, Docker(2l, CVMFSI5], Work Queuelél, AliEn(7],

schedule new containers when it is possible
Setup: Planctonl!!, Dockerl?l) Parrotl3l, HTCondor!4, CVMFSI]

AliIEn-WorkQueue!8!

Worker npdes as containers
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' CVMFS not mounted in docks, accessed with Parrot, no further resources bound*.‘ HTOondor ingide a container: P Minimal Configura’[ion which AllEn + Work Queue execute node;
can be changed at runtime

IMAGE COMMAND CREATED STATUS PORTS
mcon n 1 j

as/centos6-autobuild-container:latest "/tmp/condor-centos6-" 11 seconds ago Up 10 seconds RAM P
as/centos6-autobuild-container:latest "/tmp/condor-centos6-" 12 seconds ago Up 11 seconds ? y Swap an are
mconcas/centos6-autobuild-container:latest "/tmp/condor-centos6-" 13 seconds ag Up 12 seconds JOB EXECUTION
mconcas/centosb-autobuild-container:latest "/tmp/condor-centos6-" 43 seconds ago Up 42 seconds
mcor‘.cas;cer‘:osg—au:ogu?{q—cor‘:a?r‘.er:{a:es: :;:mp;cor@r—cer‘:osg—: :Abos:cor‘.d§ aio = - JOB Cap ped (C g ro u p S + CfS)
mconcas/centos6-autobuild-container:lates mp/condor-centos6- ut a minute a ) _ a
mconcas/centosb-autobuild-container:latest "/tmp/condor-centos6-" 2 minutes ago Firewall: EXECUTION ™ . . . .
o no further ports exposed wcondor | B2 CoONtainers run inside VMs . AlIEn-WQ
Scheduler WQ Worker
-docker daemon --dns 192.84.137.2 --dns 8.8.8.8 --dns 8.8.4.4 --raw-logs C -I:OS 7 . Vl\/l | MaSter
-docker-containe -1 /var/run/docker/libcontainerd/docker-containerd.sock --runtime = en . ayer 5
-docker-containe 883d357f@6463f65325db4900973ee2a336826c607b195442bb84822073F cF27 /var/rur/c‘ocker/libcortairerc/883j Parrot & HTCondor o HTCondor Docker Container (CentOS 6)
condor-centos6- /tmp/condor-centos6-worker-pilot CVMFS services Master ; d b I_l LT -t
-condor_master -pidfile /var/run/condor/condor_master.pid Docker container: worker re q U | re y eX per S

| -condor_procd -A /var/run/condor/procd_pipe -L /var/log/condor/ProclLa] HTCondor services are

|
' | | Plancton
| et subprocesses inside Docker Engine - Plancon » Jobs are run in a single-shot
-8*[{d -contai Linux Kernel . '
?—c‘o;kzr—[iggzzs:ecgggg;gzil??Flew3f?a?1f41cb;900?§?e29f8e6cffeb205cdecBbSb?bdeSAW?f mOde _’ Contalner dleS When

S, Docker containers
7 —— done, allows Plancton to ViriatHost
» Volunteer computing: only Docker » QOpportunistic resource utilisation launch a new one
and Plancton required (configurable) — quickly given » ALICE Grid middleware High-Level Trigger node
» Jobs running on bare metal back to user when reclaimed unmodified = using AliEn-

» Dedicated HTCondor submission
node on a static resource

WorkQueue

obs efficiency (cpu time / wall time)
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Job efficiency in simulations is not affected " Running Jobs

Service is working perfectly _ ) e —
> A lightweight scheduler for schedulers: completely independent,

only takes care of container deployment :

N Z ( Stable: constantly running ~800 jobs ,

» Suitable for disposable tasks: input and output on external storage §
» Plancton can be updated/restarted without affecting current B

running containers ” N S —
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[1] Plancton: github.com/mconcas/plancton [4] HTCondor: research.cs.wisc.edu/htcondor [7] AliEn: alien.web.cern.ch
[2] Docker: docker.com [5] CVMFS: cernvm.cern.ch/portal/filesystem [8] Alien-wq: github.com/alisw/alien-workqueue

[3] Parrot (CCTools): ccl.cse.nd.edu/software/parrot [6] Work Queue (CCTools): ccl.cse.nd.edu/software/manuals/workqueue.html




