F . Computing Facilities CERNLIpartmem

CERN Computer Facilities
Evolution

Wayne Salter / Vincent Doré
HEPIX October 2011

CERN IT Department
CH-1211 Geneva 23 Y
Switzerland
www.cern.ch/it S~



" : CERN
F Overview ll)-!-partment

i . : . .
= - Reminder of the various evolution projects
* Progress since the last HEPIX

* Closing remarks
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 Local hosting
— Provide additional ‘critical power’
— Allow some level of business continuity

* On-going improvements of CC

— Improve efficiency and resilience of cooling and
monitoring systems

« Upgrade of current computer centre
— Better secure the critical systems
— Increase capacity from 2.9 to 3.5MW
— Increase ‘critical power’ from 340 to 600kW

— Address a number of long standing issues
« Large scale external hosting

— Address the increasing capacity needs of CERN
— Increase business continuity coverage
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Current Status Of Local Hosting ~ T

Department

Agreement for 40mz2 (actually 36m?2) and 100kW (two
power feeds)

« 2 dark fibres on diverse paths
« 17 IT racks + 2 network racks
« 264 (up from 209) systems installed

« 14.5 racks used and 55kW (average power density of
4.1kW/rack)

— 2.5 racks remaining and 45kW!

* Interventions at local hosting site:
— No Sys Admin interventions (3 in previous period)*
— 20 H/W related interventions

« Still dependent on networking in CC

* Positive development w.r.t. large scale external hosting!
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On-going Improvements - 1 T
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* Improvement of the cooling efficiency

— To be able to cool more IT equipment and to save
on cooling power.

— Main steps already achieved:
1. Cold corridors (from 2008).

2. (More) use of outside fresh air (February 2011, net
Immediate gain 200kW).

3. Temperature increase of blown air in main computer
room from 14C to 21C in steps of 1 C (Jan-Jul 2011)

— Steps 2-3 above are estimated to save
4. 7GWhlyear:

« Assuming an arbitrary tariff of 20 ct /kwh = 0.94MCHF
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- . On-going Improvements - 2 =T

* Further improvements of the cooling efficiency

— Continue to increase the temperature of the air blown into
main computer room (up to 22? While ensuring air < or =
27C for all IT equipment). Above 22 degrees the savings are
minimal.

— Increase the temperature of the Vault and possibly of some
UPS rooms. Savings less because we cannot use free
cooling.

— Better understand and improve the air flow from the main
AHUs to the servers in main computer room.

— Change motors in AHU to variable speed.
— Continue to improve cold air confinement where relevant.
— Increase the temperature of the chilled water from 5C (6C)

« Basement computer and UPS rooms, as well as main
computer room (when free cooling not possible).
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' On-going Improvements - 3 ERNT
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* Improvement of the monitoring of the
Infrastructure of the Computer Centre

— Important work already done to understand better
the power flows in the CC and to store/display
them. .. Still some work to do, in particular on the
alarms/automated shutdown scripts.

« However, we can now see the instantaneous PUE

— Work to be done to include temperatures and
related alarms in Lemon.

— Progressive implementation of intelligent power
bars in IT racks (new IT room, end-2011
Installations).

« Already used at Local Hosting Site
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[ _ Goals of the CC Upgrade Project SR 7]

8- ‘¢ <« Solve the cooling issue for the critical UPS

room
— New UPS systems in a different location

* Increase critical capacity to 600kW
* Increase overall power capacity to 3.5MW

- Restore N+1 redundancy for both critical and
ohysics UPS systems

« Secure cooling for critical equipment when
running on UPS and extend stored cooling
capacity for physics when on diesel

| * Decouple the A/C for CC from the adjacent
ammoere: — Office building Y

CH-1211 Geneva 23 R . .
Switzerland CERN Computer Facilities Evolution - HEPiX October 2011 - 9

www.cern.ch/it >



‘ | : CERN
' Power Requirements L-Epartmem

Normal Network

3.5MW
| » Diesel
. I : Critical UPS Generator
Physics (3+1) (N+1)
UPS
(3/4+1)
2.9MW
600kW 600kW
IT Physics IT Critical COOI”.]Q for
Equipment Equipment IT Critical
Equipment
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[ _ Status at Last HEPiX ST
' .',' » ‘Barn’ cleared of IT equipment end of Oct
2010

 ‘Barn’ cleared of all internal structures and
false floor end of 2010

« Cabling and ducting removal finished end
Mar 2011

 Civil engineering (CE) work has just started
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F . Current Status - | =T

 Civil engineering
— Concrete structure for new CV building complete
— ‘Barn’ separated from main computer room plenum

— Fire protection panels installed on wall between
‘Barn’ and main computer room

— Concrete reinforcement beams and columns
prepared for electrical rooms in ‘Barn’ and work
started on ceiling

— Steel structure of new IT room in place

— Cable passage between site of new transformers
and HV room prepared

— Major works on schedule to be completed Dec
2011
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- . Current Status - I CERHIT

s - Electrical

— Orders placed for HV equipment, UPS systems
and physics LV switchboards

— Critical LV switchboards as well as CV and IT
switchboards procurement in progress

— HV installation in progress to be finished Jan
2012

— Physics LV installation planned Nov 2011-Jun
2012

— Ciritical LV installation planned May 2012-Aug
2012

— IT room electrical installation planned May 2012-
Aug 2012
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| F Current Status - Il L-!-partmem
' _'- - CV

— Ventilation contract placed and detailed design

studies underway

— Mixed water distribution tender replies received
and contract being prepared

— Selection of chillers in progress

— Design improvement: Physics AHUs for main
computer room will be attached to the physics
UPS systems
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;- -t Normal Network

3.5MW
| n Diesel
. I : Critical UPS Generator
Physics (3+1) (N+1)
UPS
(3/4+1)
2.9MW 600kW 600kW
IT Physics Cooling for IT Critical Cooling for
: IT Physics : IT Critical
Equipment : Equipment :
Equipment Equipment
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” F _ The new IT room in the ‘Barn’ = 1]
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8 * - Critical IT equipment only (450kW, room
designed for 480kW)

* Cooling of IT equipment by water-cooled
racks with passive heat exchangers at the
back
— No power consumption
— Cheap (compared to other cooling solutions)
— No fan problems
— No cold/hot corridors, cold room
— Tendering process underway

| * Very likely 90 racks (70cm*110cm*47u),
e AVETrage power density 5kW/rack
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1703cm

90 racks with passive doors l:” D

Rack 110x70 cm Dalle 60x60 cm
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'Large Scale External Hosting Al
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* How to provide resources once CERN CC
full?

« Option of a new CC on Prévessin site
blocked

 Interest from member states to provide a
external hosting facility

« Call for interest at FC June 2010

* High level of interest
— 23+ proposals (plus more since)
— Wide variation of solutions and capacity offered

Follow up discussions held with all
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‘ FF | Since last HEPIX - | CERN| T

‘&« Official decision to go ahead taken and all
potential bidders informed

- Several new consortia have expressed
Interest

e Call for tender

— Specification kept as minimal as possible to avoid
excluding potentially interesting solutions

— Includes a defined ramp up profile for adjudication
as well as an initial SLA

— Sent out on 12t Sept and replies due 7" Nov

— A number of questions for clarification have been
received and answered
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| Since last HEPIX - I ==
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8 - Aninternal study has been conducted to see
what would be required to implement BC from
a networking point of view

« Requires a network hub to be setup
iIndependently of the CC

* Requires an air-conditioned room of about 30-
40 sgm for ~ 10 racks with 50kW of UPS
power and good external fibre connectivity

- Several locations are being studied

 All future deliveries will be managed as if at a
remote location
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' Summary Department

CERN CC reaching end of capacity

* Further improvements in CC are possible and being
Implemented in parallel (e.g. monitoring and cooling)
— Better monitoring capabillities
— Better efficiency, but
— We do not get additional computing capacity from this!

« Three options to address providing increased capacity:

— Local hosting
« Limited additional capacity (in place for a bit more than 1 year)

— CC Upgrade to 3.5 MW

« Slow and expensive (to be completed September 2012)

— Remote hosting
* Interesting but introduces new challenges
« But could allow us to address business continuity properly if additional
measures taken (second network hub)
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* Thank you for your attention!

Questions?
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| Video of Barn Works ST
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* Additional Slides for Interest!
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