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Co-location of people in CMS Centres

CMS Centre @ CERN | I %
-. | 4
S 2

= Experts work together on detector data

quality monitoring (DQM), calibration,

data analysis CMS Centres proved to be
] . ] extremely effective with

= Computing operations shifts LHC First Beam and CMS
- Other shifts might be done remotely once Cosmic Commissioning

LHC and CMS running stabilizes (e.g. DQM)

= Education and outreach

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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Co-location of people in CMS Centres

Upper row of screans for
status / monitoring displays

Videoconferencing
equipment

A CMS Centre @ My Institute is a
highly-visible local CMS focal point

Permanent video / audio

link to other CMS Centres /! Lower row of screens

for interactive working

Status and monitoring displays to
follow CMS operations

Computing consoles for students, CMS Centre @ DESY
postdocs and faculty to work

2 PCs per desk, power,

tog et h e r coaling, network, WiFi,

and telephone sarvices

- Physical co-location of people

Video links to CERN and other
institutes

- Virtual co-location of people

Outreach displays

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf



Frequently Asked Questions

1. Whatis a CMS
Centre and how Is it
used ?

2. What hardware is
needed?

3. What software is
needed?

4. How much does it
COSt? rfa“égé’:Janeiro

5. How can | get more
iInformation?

Fermilab

Lucas Taylor CHEP 2009, Prague

. _CMs
| -
| centre
. Aachen
cMmS
N

eeeee

5

S

A%

Dubna CMS, —
[‘é S AR

z : )
i ”* centre
OAdana centre O Beijing
O Delhi

centn
Canterbury
o



CMS Centres Worldwide : A New Collaborative Infrastructure Lucas Taylor CHEP 2009, Prague 6

Physical co-location: Hardware Facilities

Upper row of screens for
status / monitoring displays

Lower row of screens
for interactive working

- Office (> 20 sg. m) with usual
facilities (power, network ...)

- TVs / projectors for outreach
= Several Computing Consoles
each with

- 1 PC + 2 screens for
interactive work (lower row)

- 1 PC + 2 screens for status /
monitoring displays (upper row)
- 2 KW power (10 sockets) and 4

Videoconferencing
equipment

= General Facilities — . '

Permanent video / audio
link to other CM5 Centres

——

network sockets 2 PCs per desk, power,
cooling, network, WiFi,
= Number of consoles ranges and telephone services
from 2 (small institute) to 22 All systems use affordable
(main CERN centre) commodity hardware

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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Virtual co-location: Video “Telepresence”

= Communication between four

main CMS Centres (Control Room,
CERN, FNAL, DESY)

DES <
CMS Main e
Operations Ocus

H323 (CERN MCU)

- Permanently-running HD video link

Video Link 8" 0
- Large eye-level TV screens — talk to N °E
remote people as if next to you
Ferlab o 2
o]
o
oO
= Also VIP and press events o

Uses commercial High-Definition video systems
Hardware video/audio endpoints and Multipoint Control
Brochure: http://cern.ch/lucas-n Unit (Polycom, Tandberg, Codian), 50 inch HD TVs
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Virtual co-location:

= Communications between
CMS Centres in institutes
uses EVO for video & chat

= Permanently-running
dedicated EVO rooms

- For various operations
groups: Computing,
Tracker, ECAL, etc.

- Centres and individuals
connect as needed

Brochure: http://cern.ch/lucas-n

Video “Telepresence”

CMS Main
Operations
H323 (CERN MCU)

Permanent
Video Link

E.g. HCAL

Operations
EVO Permanent
Room

= fE.g. Computing}~0
Operations
EVO Permanent

Fermilab

o

Modest hardware needs
PC for EVO video (de-)coding; camera (e.g. Logitech,
Quickcam ...), microphone (e.g. Phoenix / ClearOne ...)
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Required Software: a Web browser

= CMS monitoring, operations and outreach
systems are predominantly Web-based e.g.

- DQM system for CMS detector data quality monitoring
See

- Ci2i to manage CMS Centre displays, users, groups, etc. examples

- CMS-TV for status displays and outreach

= PCs typically run Linux (e.g. SLC4,5) and local
users install what they need for their own work
- Reconstruction, analysis ... (CMSSW, ROOT,...)
- Event display (Fireworks, Iguana,...)

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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Web Application: Ex 1. Data Quality Monitoring

= CMS sends data to Web server

- Detector monitoring histograms,
alarms, event images, etc.

/——-—'\ .
Data Quality

Monitoring
Web Services

8nn

CMS data quality Online: 62'621 . 88 . 2'291'396 . Shift, <1
HCAL Hat Cell Check Small i Large |12 perpage Plavrate |5 sec Reset workspace

01 Global Muon Trigger

= Local and remote P =
. - . N
physicists interact

USing d Web GUI Web browser O
anywhere >

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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Web Application: Ex 2. ci2i ("see eye to eye")

CMS Centre Management tool using Oracle, Javascript, Tomcat, Apache
http://cmsdoc.cern.ch/cmscc/

_- 1) CMS Centre configuration _.__ 2)Users and groups _ __

I" CENTRES CENTRES_ADMINS _ITEMS | | ;’ PERSONS GROUPS 1'.
PE CENTHEID I P PERSONID PHE GROUPID
I COUNTRY FK1 CENTREID I LASTHAME RESPONSIBLEID
| R | B ™| s
A | : B3R « UAROCES
| " R o .
| x . -4) Rgglster people = I
1) Register : In groups |
= CONSCOLES GROUPS_PERSONS_ITEMS .
consoles in ———— 3) Assian 5) Groups define
CMS Centre |«| suse,.. g T display content
' consoles to — o
\ I I (monitoring, etc.)
| ol . groups " " T r———————— - _ | _
~\ A 44 | ) | W oY L} - | I o \
2) Attach PCs and ! CONTERTS _ AN :
_ - screens to consoles - - — _ . p— | o
"| TITngnton NESCRIPTI (e l¢
: DEVICES DISPLAYS | CRLORAPY
I TK | MEVICEITY PE | NISFLAYTN ! I = =
I HOSTHAME FK CONSJLEID ! . -
I EONTACT " | DA 7) Grou ps CHANNELS_CONTENTS_ITEMS 6) Grou PS define
: o . f map content [ o TV channels
‘ to displays iR ;

3) Computing configuration ) 4) Information content (URLs)

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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Web Application: Ex 2. ci2i ("see eye to eye")

= : — ol x|
@@v [ heep:femsdoc.cem. chicmscojusers. 7| | #9| % | [Google L|-
W e gg| .| @ htkpife... x | EMicrosoft 0 | - - -

@:v [@ hispsfemador. com jemseegatirtpla =] | 49 | % | [Geasle

rpage = (CfTooks + 7

w o E’Bl v| @ htepsffem... % | & Wicrosoft Ou.., | | -8 - ./ /cmsdoc.cern.ch/cmscc/newconsole.jsp - Windows Internet Explorer (o] B
(S http:femsdoc cem chiemsceinewconsal 7| | 44| X | [aoooe £ -
~ I@ m Manage displays 53 snapsl
= = »
Manage displays AFS groups Scroel| W & BE' ‘l @ httpifjems... ¥ | @ Micrasoft Outl... | | - - e v =pPage - () Tools ~ Mail to
legin - lucas - Logout ;I log on before ...

These request w'll be sent to AFS admin

. . AFS groups Screenshots S3 snapshot: N AFS loginid : l—
Computing Plan of the day cecomp  zhicezomp
v cedag zh:ccdag zh_group zh:cemaster =
ccdgm zh:ccdgm [zh-ccmaster |
Location: [ems_cenve x| ceecal zh:ccecal [ =ddUseringlznceecal
zhccheal
Plan for Date : 11/26/2008 console: [dqaakoT = ceheal zh:ccheal
Author : Jose Hernandez cemaster  zh:ccmaster
Creation Date : 11/26/2008 Usage: [yigger = cemuon zh:cemuon
ceoffl zh:ccoffl
Hostname: [Greczs =] Hosmamernew host [ ctrack  zhicctrack
Computing Plan in Non Running Conditions 4 cetrig zh:cctrig
Display: [g '~

. _
- . 4) Register people
™ AT data re-reconstruction has started this moring at the Ticr- ) i

1 ) Reg iste r tes continue with Monte Carlo production Menu: a5 i n g ro u ps

| Submit Query /2 http:/ /cmsdoc.cern.ch/cmsce/snapshots.jsp - Windows Internet Explorer _iotxil

consoles in T e o 31-15) Groups define

H tofiensdoc cemchic... x | @ercsofe oubok web accsss | |
CMS Centre laee.  3) Assign display content
Manage displays | | AFS groups | [JSCreenSHOSN] | S3 snapshots |
consoles to " Py

http://cmsdoc.cern.ch/cmsce/cmstv/cmstv.jsp?chan

e

cc_at_desy deskoz visiter cmsboxs cmsce39_1 cmsccd0_0 cmsccd0_1 cmsccd1_0 cmsccdl_1 cmsccd2_0 cmsccd2_1 j

= =
dows e RIS il - (m onitorin J, etc. )
All
+ [@ hiep:fyemsdoc. cern.ch, iewal =] [ % | |Goouk L~ ro s
18 resfcsto.com e = B3 u ::‘E?cgkz” cms06_2 ms06_3 cmsce02_0 cmscc02_1 cmscel19 0
Y I %o v B - e v b Page v Ok Toos + 7 dag - = -
A\ A 44 [} N L} aut dgm
£Z) Attach FUS and mastec
Lo ecal ’
t I | cmsce23 0 heal cmsce2d_0 cmscez24_1 cmsce25_0 cmscc25_1 cmsce28 0
= w
screens 10 consoies - maons - , ;
visitor - II.
\Location  [COWSOIENT] User  Hostname offine - e L
cms_centre desk01 visitor cmscc28 1] https: //twiki.cern.ch/twiki/bin/viewfile/CMS/Sept 10 [
cms_centre desko1 visitor cmscc28 1 http://www.phys.ethz.ch/~rizzi/sept10.png cmsce28 1 rnscias) 0 cmscc29 1 msce30 0 cmsce30 1 cmsec31 0 emsce3l 1
cc_at_dubna deskol master dubna_dummy 1] http://cmsweb.cern.ch/dgm/gui-test/start?workspz a— p— - [r—
cc_at_pisa desk01 master pisa_dummy a http://cmsdac.cern.ch/cmscc/cmstv/manage.jsp?ch:
Ihe_at_fnal desk01 master IhcO1mac01 1 http://cms-project-cmsinfo.web.cern.ch/cms-projec -
cc_at_pisa desk01l tracker pcpicc0s 1] http://cmsdec.cern.ch/cmscc/cmstv/cmsty.jsp?chan 7 G ro u s 6) G ro u ps d efl n e
cms_centre desk01 master pcecms157 1] Jopt/Packages/iava/binfiava -Xmx312m -jar /tmp/r p Nsce3z 1 cmsce33 0 msce33 1 cmsce34 0 e
cc_at_desy desk01 dgm desycc03 ] http://cmsonline.cern.ch/daqStatusSC¥/aDAQmon/ — —-— w =2
cc_at_mumbai desko1 heal cemumbaiol 0 http://emsdoc.cern.ch/cmsce/cmstv/cmsty.jsp?chan m a co nte nt I V c h a n n e I S
cc_at_mumbai desko1l heal ccmumbaiol 1 http://cmsd; rn.ch, 1stv/cmstv.jsp?chan p
cc_at_mumbai desko1l heal ccmumbaiol 2 http://cmsdoc.cern.ch/cmsce/cmstv/emsty.jsp?chan - I |__
isp?ch.
cc_at_mumbai desk01 hcal ccmumbaiol 3 http://cmsdoc.cern.ch/cmscc/cmstv/manage.jsp?ch, to d Is Ia s 15ce36 1 cmscca7 0 emscea? 1 cmsce3g 0 cmsceag 1 cmsce3a 0
cms_centre desk02 heal cmscc29 Q http://emsweb.cern.ch/dam/online/start?workspac: = -
cms_centre desk02 heal cmscc29 1 http://cmsweb.cern.ch/dgm/online/start?workspac:
Ihc_at_fnal desk02 heal Ihco4n02.fnal.gov 0 http://cmsdec.cern.ch/cmscc/cmstv/cmstv.jsp?chan 2=
cc_at_pisa deskoz tracker pepicc6 1] http://cmsdoc.cern.ch/cmscc/cmstyv/cmstv.jsp?chan —
o
n

P — Ancln el P T

4 |

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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Web Application: Ex.3 “CMS TV”

= Used for cyclic status displays and outreach
- Web browser (e.g. a public display) points to a fixed URL (“TV channel”)

- “*CMS-TV” re-directs fixed URL to a set of dynamically changing URLSs
(“programs”) e.g. LHC Page 1, CMS DAQ Status, Live Event Display...

CMS TV CMS TV
Program Creator Program Viewer
4

§.)

i

1) Create new “TV channel”
2) Define programs (list of URLSs)
3) Set program timing (+title, description)

7) Serve Web pages of programs
(Web re-direct of TV channel
URL to program URL)

5) Choose TV channel to watch
(fixed URL opened in Web
browser, F11 for full screen)

CMS-TV
Web
Application
(part of ci2i)
CMS-TV Channel #1 /
Program URL #1, timing, metadata
Program URL #2, timing, metadata 6) Look up program URLs
4) Store channel and Program URL #3, timing, metadata for desired channel

program definitions ...efc.

CMS-TV Channel #2

Program URL #1, timing, metadata
Program URL #2, timing, metadata
Program URL #3, timing, metadata
...etc.
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Web Application: Ex.3 “CMS TV”

= E.g. http://cmsdoc.cern.ch/cmscc/cmstv/cmstv.ijsp?channel=1
- Press F11 for full screen (Firefox, Explorer,...)

Management Interface

TV Display s
f‘ cmsty - Windows Internet Explorer provided by CERN 10| =l
@: - I@ http:jfermsdoc.cern. chicmscefemsty/manage. jsp

File Edit Wiew Favorites Tools

LHC Page 1

j (| X IGoogIe

0|~
Help
- iy »
i:? o 88' '| gMicrosoFt Cutlook Web A... |®cmstv » | | @ B - oo~ E}Eage v O Tools -
CMS. legin - lucas - Logout %
. ome Manage displays AFS groups Screenshots

S3 snapshots

|channel2--CMS operations j

CMS DAQ Status

-
= 1
[ & % htp:/imaccmsdag02.cern.ch:8000/aDAQmon/DAQstatusGre.jpg IBD
I~ &% http://cmsweb.cern.ch/TOMon/

o e b 8

_ I
5 M ddbd Saaten 3700 smnaye & | DAG

Mo

remove urlsimodiftempo |

[~ http://ab-dep-op.web.cern.ch/ab-dep-op/

| ~ http://ab-dep-op.web.cern.ch/ab-dep-op/vistar.php?usr=ADE | I=
4 .4
| ’_l_l_l_l_l_liﬁ Local intranet | F00% -

.. other pages ...
Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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Cost per Centre = 7.3 kCHF (general costs)

g = ¥ o =il LUYILS

+ 3.6 KCHF per console x (no. of consoles)

Unit cost Quantity Total Cost

= Modest Centre with two  Costofgeneral equipment (CHF)  percentre (CHP
Large screen displays LCD / plasma display (> 40") or projector + screen for 1500 2 3000

fLI I I (od o) nSO|ES . 1 4- 5 kC H F showing LHC/CMS status, event displays, etc.
. Linux PC To drive display screens 900 1 900
- C heaper |f yOu re-guse Outreach displays For example posters 500 1 500
. s . Video conference system PC running EVO (software) coder/decoder 900 1 900
existi ng eq ul p ment (low-end - see footnote®) Camera, e.g. Logitech PRO 9000 or QuickCam Vision 140 1 140

Pro (high definition)

= WOU Id come tO 2 . 6 Echo-cancelling microphone (e.g. PHOENIX Duet 360 1 360

E tive USB/RJ11 Cl One Chat 150 USB
MCHF for all 182 CMS recutive USB/RILL or ClearOne Ch ! —

Display TV with built-in speakers
Institutes Total cost of general equipment 7300

Unit cost Quantity Total Cost

Cost per console
P (CHF)  perconsole  (CHF)

= Franchise business

Linux PC One for interactive work (on lower row of screens) 900 2 1800
m Od el One for status displays (on upper row of screens)
LCD flat screen (e.g. 19") Two for interactive work (lower row of screens) 375 4 1500
- Stan d ard (C h eap) d es | g ] Two for status displays (upper row of screens)
. . Multi-screen support |Physica| support for 2 x 2 array of screens | 300 1 300
Wlth CommOdlty SyStemS Total cost per console 3600

* Alternative option: higher quality H.323 hardware coder/decoder (connected point to point or 5600

= I nStItute prOVId eS fu n d I n g via MCU), camera, micraphones, etc. {e.g. Tandberg, Polycom, or Aethra). Need a PC if using EVO.

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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More information

Read the brochure: “How to build a CMS Centre @ My Institute”
- http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf

“CMS Centres Worldwide” Project Leader: Lucas.Taylor@cern.ch
CMS Centre Web site: http://cmsdoc.cern.ch/cmscc/index.jsp

Other talks and papers

CHEP 09: Erik Gottschalk et al. in plenary and HD Videoconferencing talk
CHEP 09: Lassi Tuura et al. on CMS Data Quality Monitoring talk
CHEPOQ9: Gilles Raymond and LT on ci2i and CMS TV poster

L. Taylor et al., “Functions and Requirements of the CMS Centre at CERN”,
CMS NOTE-2007/010, 16 March 2007

L. Taylor et al., “CMS centres for control, monitoring, offline operations and
prompt analysis” Proc. of CHEP '07, 2—7 Sept. 2007, Victoria; J. of Phys:
Conf. Series, Vol. 119, 2008.

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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FAQ Summary

1. What is a CMS Centre and how is it
used ?
A human focal point for collaborative
work & communication

2. What hardware is needed?
PCs, screens, video system

3. What software is needed?
A Web browser plus your own stuff

4. How much does it cost?
< 15 kCHF (9 kEuro or 13 k$)

5. How can | get more information?
Read the brochure / contact me

A New Collaborative Infrastructure

Lucas Taylor CHEP 2009, Prague 20

“Take-aways”

Physical co-location in CMS
Centres really works
(proved with LHC beam and cosmics)

Virtual co-location really works
(permanently-running high-quality
videoconferencing “telepresence”)

CMS monitoring, operations, and
outreach is all Web-based
(strateqy is already paying off)

Franchise business model supports
the rapid spread of CMS Centres
(standard design and cheap)

CMS Centre concept is simple, works,
and suits both CMS and wider use
(in HEP, academia or beyond)

Brochure: http://cern.ch/lucas-nice/cms-centre/WWW/cms-centres-worldwide.pdf
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