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What is cloudscheduler (csv2)

e software that is able to start Virtual Machines (VMs) on clouds
o clouds can be local or far away

o concept of groups
m multiple clouds can be used in each group

m multiple groups are possible
o has web interface and CLI

e startup of VMs depends on jobs in an HTCondor queue

o dynamic process, on demand
o VMs are started depending on the resources needed by jobs for a specific

group
o VMs are automatically deleted when no more jobs available that can use

those resources
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Multi-cloud batch system with cloudscheduler

cloudscheduler
(starts/terminates VMs as needed)

Other Universities Public Clouds

via condor_poller

manages also default image and ssh key
distribution between clouds

HTCondor }

Experiments
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Multi-cloud batch system with cloudscheduler

cloudscheduler
(stqrtslterminates VMs as needed)

o) Cloud/Group 1
= Cloud/Group 2
o
! VM VM local system of static (bare-metal)
o
e vM UM worker nodes
3 VM VM
O
>
AN /
HTCondor

Experiments
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How to customize VMs

e csv2 uses cloud init together with Cern\VM
o different set of files for different VOs or even specific to single clouds

| belle  ESENH Cloud Config Alia: Group Config ag Keys Groups System Config T Settings HTCondor Plugin Log out

belle csvzhtcondor_check

Settings Priority: |1 MIME Type: cloud-config v/ Checksum: cbe918e8bfe82ebbd435a55e9aabfbe5

Metadata
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oot
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ervice, gnond, stop ]

Update Delete
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Managing multiple VOs

e one csv2 group per VO
o multiple clouds per VO possible

e different HTCondor systems if configuration is too different between groups
o and for best practice

e we currently run single csv2 instance for
Belle-l
ATLAS
DUNE
BaBar

o O O O
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Managing multiple VOs

| belle  JEESENS Aliases Group Config Images or Plugin Log out
Group Target Alias Jobs Idle Running Completed Held Other Foreign Condor FQDN Condor Status Condor Cert  Worker Cert

atlas-cern v None csv2a.heprc.uvic.ca v & v

atlas-cern v cern-extension 179 168 10 1 csv2a.heprc.uvic.ca v v v

atlas-cern v hephy-uibk 38 5 22 9 2 csv2a.heprc.uvic.ca v v L

atlas-cern v Irz-Imu_cloud 213 204 9 csv2a.heprc.uvic.ca ¢ - 4 &

atlas-cern v uki-scotgrid-ecdf cloud 31 0 30 1 csv2a.heprc.uvic.ca v v v

atlas-uk v None csv2a.heprc.uvic.ca v v v

atlas-uvic v None csv2a.heprc.uvic.ca v v v

atlas-uvic v ca-iaas-t3 230 98 125 7 ¢ csv2a.heprc.uvic.ca ¢ v <

australia-bellev  None 1326 437 889 bellecs.heprc.uvic.ca v - ¥

babar v None login.babar.uvic.ca v - -

belle ¥ None 1843 a77 1366 bellecs.heprc.uvic.ca v - -

belle v belle-local-worker 2166 976 1190 ) bellecs.heprc.uvic.ca v - -

helle-validatior; None ) belle-sd.heprc.uvic.ca v - -

helle-validatior; uvic-worker 5 ) 5 ) belle-sd.heprc.uvic.ca v - 8

desy-belle v None bellecs.hepre.uvic.ca v g .

dune v None 2 2 dune-condor.heprc.uvic.ca v v v

testing v None ) csv2a.hepre.uvic.ca & v v

Group Clouds RT (us) VMs Starting Unreg. Idle Running Retiring Manual Error Slots Bussl;’ X Corelsl - Uzl:;ive C°|Ii°:m RAM i g c O’esslobalR AM NroKTS
s Cores RAM

atlas-cern v cern v 771 5 ) 5 10 40 C 40 40 C
ecdf v 801 30 ) 1 29 C 30 226 14 240 400 1 8 31 248
hephy v 633 217 ) ) 3 14 200 36 190 290 1736 1750 — 2 4 219 1740 —
Irz v 637 9 ) ) 9 9 2 ( 90 136 3 ( 12 920
Irz-pe72te v 637 C ) ) C ) ) 0
Totals v 261 ) ) a4 57 200 C 85 546 304 2106 2326 6 12 267 2118
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Managing multiple VOs

[ belle SO Cloud Config Aliases Group Config Images Groups System Config User Settings HTCondor Plugin Log out

atlas-uvic v arbutus v o728 13 ( 10 3 14 891 2 904 3000 - 267 2112 - 380 3016 e -
cc-east v o571 8 8 ( ) 8 64 64 72 . 1 4 9 68 .
an v o719 ( 4 ’ -
otter v 560 ( )
Totals v 124 3 ) 18 3 ) 122 955 21 992 3316 - 269 2120 - 393 3112 e -
australia-belley melbourne v 757 450 440 10 890 889 u 900 900 5 20 455 920 «
Totals v 450 ( 440 10 ) 890 889 n 9200 900 5 20 55 920 «
babar v heprccloud v 720 ) 608 19 73 « 19 73 .
Totals v ( 608 19 73 . 19 73 .
belle v amazonw v 317500 ( )
arbutus v 28 261 260 1 2081 2078 1 2088 2088 - 19 928 - 380 3016 e— -
eaver v 720 ( . .
beluga v 460 60 ( 60 « ) a77 a77 4 480 480 - 1 8 61 488 - -
v o507 [ ) « «
chameleornew ;) . . ’ , . . -
df-b v 655 ( ) -
Totals v 321 320 1 ) 2558 2555 15 2568 2568 = 120 936 - 441 3504 e -
helle-vatidation JERIE - p : 5 -
beluga v 730 ( ‘ ‘ 1 16 - 4 - o=
heprc-cloud v 720 1 1 2 2 6 8 500 18 65 . 19 73 «
Totals v 1 [ 1 ‘ ) 2 2 6 8 500 18 65 . 19 73 «
desy-belle v desy v 83 ( ( % 2 5 . 2 5 ‘ -
Totals v % 2 5 . 2 5 ‘ -
dune v duneaxion v 570 1 1 ( 1 16 16 200 ‘ 7 55 - 8 7 - -
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Running for multiple Grid sites

e if site administrators want to manage cloud resources themselves:

o single csv2 group per Grid site
m Belle-ll: Melbourne, DESY

o create csv2 user with access to their own group
m login with certificate or username/password

e otherwise:

o multiple sites can be combined in single csv2 group
m ATLAS: ECDF, LRZ, HEPHY, CERN-cloud
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- o -

atlas-cern v cemn
ecdf
hephy
Irz

Irz-pe72te

Totals

Running for multiple Grid sites

Starting Unreg. Idle
v 990 5
v 782 32 ) 1 1
v 700 217 ) X
v 852 9
852
v 263 1 2

atlas-cern

Status

cern-extension Clouds
hephy-uibk

Irz-lmu_cloud

Irz-pe72te

uki-scotgrid-ecdf_cloud

CHEP 2023, May 11th

Update

Cloud Config

Running Retiring Manual
5
30
7 209
9
51 209

Aliases

U cern
ecdf
UJ hephy
Ulrz

U Irz-pe72te

Error

Slots

10

30

25

18

83

Slot Cores

Busy

40

233

102

2

465

Group Config

Idle

24

92

116

Native Cores

Used

40
256
1736

920

2122

Images

Limit

40

400

1750

136

2326

RAM

Foreign

Cores

12

Global
RAM VMs Cores RAM Volume
5 40
33 264
219 1740 =
12 90
269 2134

From the experiments, jobs come in with

additional Requirements-string:
Requirements = ( group_name =?= "atlas-cern” &&
target_alias =?= "uki-scotgrid-ecdf cloud"”) && ...

“group _name” needs to be there for any csv2
job
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Opportunistic usage between VOs

e csVv2 has concept of
o hard max: max number of cores on the cloud that csv2 could use for that group

o softmax: no more cores than that should be used in total on the cloud
m default: same as “hard max” (core quota on the cloud)

e opportunistic usage: softmax for main VO larger than for the other VO
o higher softmax for main VO means it can still start VMs when needed
o lower softmax for secondary VO means it will automatically retire VMs when main VO starts VMs
m that way frees up more resource, main VO can start more VMs, secondary VO retires more,....
m no jobs for main VO: it retires its VMs, secondary VO sees more resources available to start
own VMs again

e fully automatic
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Opportunistic usage between VOs

Cloud

| bele  [ESIENS Cloud Config Aliases Group Config Images Keys atlas-uvic Status Aliases Group Config Images Keys
amazon-w Enabled Boot volume type @ None arbutus Enabled Boot volume type @ None
Paused Boot volume base size ® Settings Paused Boot volume base size @
Priority Boot volume extra size per core @ Metadata Priority 0 Boot volume extra size per core (2
Settings / o el
xclusions Security Group @ defauit
Cloud
e Cloud type pensany Security Group @ loud type openstack e
cc-east
Exclusions URL hitps:/farbutus.cloud.computecanada.c LBt https://arbutus.cloud.computecanada.c
chameleon Region P =
beaver Region RegionOne RegionOne
— ignore group default Ignore group default
Auth Type Username & Password port000
beluga Auth Type Username & Password Fonsooo otter P oot
dynafed Project ATLAS-Services dynafed
cc-east (L AILAS Services rstestzab o rstestzab  ~
Userame atlascs
s Username atlascs VM Keyname Use group default piezane Use group default
chameleon-new
Password SR pass VM Network @& VLAN3327 Password Update passwo VM Network @ VLAN3327
ecdf-b
VM Image @ Use group default CA certificate Jetc/sslicerts/CABundle.crt VM Image @ Use group default
CA certificate Jetc/ssl/certs/CABundle.crt
T VM Flavor @ - =S — SE—— = VM Flavor @ 8-309b-186
User domain name ccoB
VM Keep Alive VM Keep Alive 1800
00 Project domain name Default
Project domain name Default
Spot Price 10 Spot Price 10
R Cores Softmax 3000
Cores, .
Coy 1 15000
1 15000
RAM )
RAM 1 /15360000 MB
1 115360000 MB

Belle-Il can use up to 4000 cores on that cloud

CHEP 2023, May 11th

ATLAS can only use up to 3000 cores on that cloud

leaves room for Belle-ll to start VMs when needed
csv2 sees more than 3000 cores used on that cloud
retires ATLAS VMs, means Belle-Il can start more,
retires even more ATLAS VMs,....
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Opportunistic usage of cloud resources

e it may happen that a cloud has unused resources
e resource usage usually limited by quotas

e Wwe can use opportunistic unused resource that a cloud admin wants to be used:

o set cloud quotas to max as default (depending on max possible use)
m instead of normal allocation

o in csv2 set softmax to what should be used (e.g. normal allocation)
o cloud admin adds new property to cloud project: “dynamic-cores”
o via cli and cronjob, set softmax to retrieved “dynamic-cores”
m cloud admin can change dynamic-cores as needed
m csv2 will automatically retire and remove VMs when over quota

e we have it in place on two clouds currently
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Monitoring

e all properties on the status page can be plotted and have a timeline

Status Cloud Config Aliases Group Config Images Keys Groups

System Config User Settings HTCondor Plugin Log out

Last7daysy ClosePlot

belle belle-local-worker jobs_running

1200 e T australia-belle None jobs_running
—— australia-belle None jobs_idle
1000 openstack

800

600

Foo T Y o N Portrye N T’ > W

Yl

0 May 2 May 3 May 4 May 5 May 6 May 7 : May 8
2023
Group Target Alias Jobs Idle Running Completed Held Other Foreign Condor FQDN Condor Status  Condor Cert Worker Cert

atlas-cern v None ) ) ( csv2a.heprc.uvic.ca v v v
atlas-cern v cern-extension a7 34 10 1 2 csv2a.heprc.uvic.ca L4 v v
atlas-cern v hephy-uibk 41 28 9 4 csv2a.heprc.uvic.ca v & v
atlas-cern v Irz-imu_cloud nuz 108 9 csv2a.heprc.uvic.ca L v L3
atlas-cern v uki-scotgrid-ecdf cloud 33 1 28 4 ( csv2a.heprc.uvic.ca v v v
atlas-uk v None 0 csv2a.heprc.uvic.ca v v v
atlas-uvic v None ( ( csv2a.heprc.uvic.ca v v v
atlas-uvic v ca-iaas-t3 220 920 120 10 csv2a.heprc.uvic.ca L4 v v
australia-belley  None 1337 452 885 bellecs.heprc.uvic.ca v - -
babar v None C ) login.babar.uvic.ca v - -
belle v None 1934 568 1366 0 bellecs.heprc.uvic.ca v - -
belle v belle-local-worker 2155 965 1190 bellecs.heprc.uvic.ca v - -
BOlSANAaton  woie ( ( belle-sd.hepre.uvic.ca v . i
belle-validalior; uvic-worker 1 1 belle-sd.heprc.uvic.ca v - -
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Summary

e a single csv2 instance can be used to manage multiple VOs and resources for
multiple GRID sides efficiently

e can manage same resources for multiple VOs in an opportunistic way

e different VOs or site resources can be managed by different people
o user accounts can be for a single csv2 group, access via username/password or certificate

e web interface and cli available

e we run single instance for 4 VOs, and as a service for 8 grid sites and for one
local non-grid VO - works very well

more information about csv2:

Ansible playbook to install: hitps://github.com/hep-gc/uvic-heprc-ansible-playbooks
source : https://qithub.com/hep-gc/cloudscheduler

administration: htips://indico.cern.ch/event/1222948/contributions/5321031/

public status page: htips://csv2.heprc.uvic.ca/public/
CHEP 2023, May 11th Marcus Ebert (mebert@uvic.ca)
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