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https://www.semanticscholar.org/paper/Light-sheet-fluorescence-microscopy%3A-a-review.-
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Laser Microscopic Image of Mouse Brain
0.5 TB of data per brain

3 brains imaged per week per microscope
Maybe 120 brains per year

60 TB of brain data per year
Accessible for future researchers over for multiple years
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SWITCH
Mission - | |
SWITCH is an integral part of the Swiss academic
community.

Based on our core competencies

* Network
« Security
 ldentity Management

SWITCH offers collaboratively developed ICT
solutions that empower users in and beyond the
academic world to achieve leading edge results in a
globally competitive environment.
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Academic community Switzerland
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“Current” Preproduction Cluster

« 1 Controller Node

. 5 Compute Nodes (expected 8)

« Total 120 Cores

. 640 GB RAM

.24 * 3 TB SATA Disks: ~72 TB Raw Storage Ceph and Openstack at SWITCH
6.12.2013 @ CERN

. OpenStack Havana Release

« Ceph Dumpling

© 2013 SWITCH 1
,

7 ©2019 SWITCH |9



The Infrastructure

. Two locations (University DCs Lausanne/Zurich), each with
—32 2RU dual-Xeon (E5-2650v2) + 128 GB RAM + 2*10GE + 2*SSD

—16 servers also have 12*4TB 3.5” disks 2 Ceph OSDs

—2*48-port 10GE (+6-port 40GE) switches + 1*48-port GigE

—Uplink: 2*10GE w/BGP-4 (IPv4+IPVv6) directly to backbone
« Currently two racks used per location

—Each can grow up to ~20 racks

. Plus a staging setup with two (tiny) sites
—in one of the two production locations

© 2013 SWITCH
,

= Notes WM Comments

SWITCH

Storage
1280 TB raw

Compute
448 Cores
3.5TB RAM
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Now
Physical servers: ~ 400
CPU cores: 3748 (physical cores)
Memory: ~30TB
Storage: ~ 10 PB (Ceph SATA) / ~ 1300 Disks
~ 100 TB (Ceph SSD) / 50 NVMe
GPU: 8 Titan XP
16 T4
34 P100
Network: 26 Cumulus Linux 40 & 100Gbs switches

Dual 10 Gbs; upgrading to 100 Gbs (Q2 2019)
L2 tunnel to campus networks (VPC)
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https://commons.wikimedia.org/wiki/File:Storage_Gallery.jpg
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Compute & Storage
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WITCHdrive

SV
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Disk Usage
273TiB
227TiB
182TiB
136 TiB
2019-05-19 02:00:00

arme actual usage on disk:  238.4 TIB

total 2402 TiB

data 178.7TiB

trashbin: 419TiB

11.4TiB

22GiB

. 796 GIB

“Jus 3116i8

08 = — — — — )
20154 20157 2015-10 2016-1 2016-4 20167 201610 20171 20174 2017-10 20181 20184 2018-7 2018-10 20191 20194

actual usage on disk == tatal
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Education

S  Around 600 Openstack Tenants for just one university
= s faculy projects « Tooling for mass provisioning of projects / users
SRR « “Education flavors” for cost savings

B ffhs_lehre_fs18_iks

M ffhs_lehre_fs19_bdn

M ffhs_lehre_fs19_daan
M ffhs_lehre_fs19_eds

M ffhs_lehre_fs19_iks

B ffhs_lehre_hs17_18

M ffhs_lehre_hs18_19 _eds
M ffhs_lehre_hs18_19_iks
M ffhs_lehre_hs18_19_ir
M ffhs_students_goodwill

B ffhs_student_personal
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https://datascience.ch/
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ACE-DATA: Antarctic Circumnavigation Expedition

%‘&;"L = i:s S
B

https://datascience.ch/ace-data—aﬁarctic-circumnavigation-expedition-delivering-added-value-to-antarctica/
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Use Cases

* Reproducible research & national projects
» Research / simulations

* Education (Network, Server Management, Genome
Sequencing, Master Thesis Resources)

« Backup [of Backups]
* Moving “Enterprise” workloads to the cloud

” © 2019 SWITCH | 22
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Real Challenges

* Project / User Provisioning
« User Interface
 Rating / Charging / Billing

Solution:
Write our own software on top of OpenStack / Ceph

” ©2019 SWITCH | 23
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Deployment Models:

Community cloud. The cloud infrastructure is provisioned for exclusive use by a specific
community of consumers from organizations that have shared concemns (e.g., mission,
security requirements, policy, and compliance considerations). It may be owned,
managed, and operated by one or more of the organizations in the community, a third
party, or some combination of them, and it may exist on or off premises.

2 ©2019 SWITCH| 25 Source: NIST Definition of Cloud Computing, SP 800-145



SWITCH

Academic community Switzerland
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International cooperations
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Communities (1)

« OpenStack / Openlinfra
—Summits, Ops Meetups, PTG
—Code review, bug reports, (few) code contributions
—Respond to survey, moderate ops sessions, User Committee...

2 ©2019 SWITCH | 28
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Communities (2)—Think Globally, Act Locally

« Swiss Openstack User Group Meetup
« Openstack Operator — bi-weekly Videochat (since Feb 2015)
» Openstack Operators Slack Channel

—SIG-CISS (“Special Interest Group on Cloudy Interoperable Software Stacks”)
under the GEANT Community Programme (GCP)
» meeting here @Cern later this week

2 ©2019 SWITCH | 29


https://wiki.geant.org/display/CISS/4th+SIG-CISS+meeting

https://swit.ch/OSO

e 2016-03-04:
e 2016-02-19:
e 2016-02-05:
e 2016-01-08:
e 2015-12-11:
e 2015-11-27:
e 2015-11-13:

https://sandstorm.cloud.switch.ch/shared/Si6rY57hZ4xl jlO 8-efQPDfytAE97uD_zaFyihJX2 (various small topics)

https://sandstorm.cloud.switch.ch/shared/dGHL740CHxRXLi5s1Cb6ZXuPdRFHyoHE7PwhgRTOxg4 (Report from

https://sandstorm.cloud.switch.ch/shared/LiImaX OmHhEDCYmDrJmw8hbDJWsOB9FVuGpQwisli5S (Feedback o

https://sandstorm.cloud.switch.ch/shared/Cz98BigeBNThD3WP3QKCKOutpObBYL7dOxe2fODj3Dr (Workshop, ve

https://sandstorm.cloud.switch.ch/shared/jll4KZ-Yx-m8QduGHPCnHmMIKPbU3HOt-JBaxt6u3zhi (Federated Identil

https://sandstorm.cloud.switch.ch/shared/4nuyeJIDMkDwrA7 MX6AJcabNHSIi8pzZhY2IlEBUIDYV (Various small to

/d/1MNtrFs2pCx6PgPMwijq7waghab_ta6YtSgBejgYp7bY0/edit

e 2015-10-30:
e 2015-10-16:
e 2015-10-02:
e 2015-09-18:
e 2015-09-04:
e 2015-08-21:
e 2015-08-07:
e 2015-07-24:
e 2015-07-10:
e 2015-06-26:
e 2015-05-29:
e 2015-03-20:
e 2015-03-06:
e 2015-02-20:
Special events

” © 2019 SWITCH | 30

https://sandstorm.cloud.switch.ch/shared/ B7BIG1R5xpwilyTrCrB_zGi2rYgQK7gvIS7n5hIVM4 (Performance)https

https://sandstorm.cloud.switch.ch/shared/elhO-wXUxBALN1BGDNFE8 EjtBdRBSM1IBtI6vigBHg (Cloud Managet

https://sandstorm.cloud.switch.ch/shared/ijdzb2nR0Qe2fIWF2Uvrr569cbejVSgKgODCIDL8ePRz (Liberty preview)

https://sandstorm.cloud.switch.ch/shared/H4ktBWsVecKpRbCoZQQSU4tJbl7fceP4X-cOug5guvv (New Horizon U

https://sandstorm.cloud.switch.ch/shared/O1k6ckA2e7Dj8MUSuRmMyQxRIeFANAKPItBE6S_G6pjU_ (various small tc

https://sandstorm.cloud.switch.ch/grain/ZSLuBRgpBkG2yxBezYv85N (Live migration & many small topics)

https://sandstorm.cloud.switch.ch/grain/cAB67kJiAwSuvZXs2zM9IHW (introductions & brainstorming)

SWITCH
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Openstack Operators Slack

cloud-operators... #general o & [a
Y7 | 2161 | R0 | & Add a topic
Saturuay, may 1oun
Monday, May 20th
T mr_smurf 10:35 AM
Linus Nilsson from my team will be there
kalle 11:39 Am
# general 450 I'mhere!
kub -

g
B & joined #general
'@ zioproto 357 PM
#% | created the channel #kubecon-19-barcelona

Wednesday, May 22nd
Leo 749 AmM
. ‘ joined #general along with trondham
™ simon 224 pM
[ €% Hello folks... I'm afraid I'll have to miss today's meeting again.
If anyone could moderate, that would be awesome.
M simon 2:24 PM
B Or maybe everybady is in Barcelona anyway -}

3 Slackbot 3:00 P
Reminder: Join our bi-weekly videochat on https:/rendez-vous.renater.fr/OpenStackOperators

audio

rendez-vous.renater.fr
Jitsi Meet
Join a WebRTC video conference powered by the Jitsi Videobridge

Thursday, May 23rd

dharma sanassy 1223 AM
4 joined #general

]

> ©2019 SWITCH| 31 https://cloud-operators-ch.slack.com
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IT 4 Research Day

« Speakers from the academic community
« September 2019 @ University of Fribourg

* Input from Ed Bugnion, EPFL at first ITARD led to
development of LTS

” ©2019 SWITCH | 32
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User Community

* VVarious more or less known tools
— https://forum.cloud.switch.ch
— https://cloudblog.switch.ch/
— @SWITCHengines

#” © 2019 SWITCH | 33


https://forum.cloud.switch.ch/
https://cloudblog.switch.ch/

SWITCH

Consistent tools & Engagement

Announcing a new user centric cloud community

« Helping users get the most out of cloud (SWITCHengines
and commercial clouds)

* Bringing our various tools together

 Creating new contents (Documents, Templates, Webinars)
* Dedicated Community Manager

” ©2019 SWITCH | 34



FOor science
or research -

gl i
LR TS

or education

7 © 2019 SWITCHY-35 http://flickr.com/photos/glennharper/49536169/

<

_—




S\/ITCH
Working for a better dlgltaé

b s



