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CERN openlab for DataGrid 
applications

2nd Workshop on Fabric Management
July 7-8, 2003

Welcome !
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 GRIDs - The next step in the evolution of 

large scale computing

1980                            1990                          2000

pe
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ac
ity

from Super-Computer
through Cluster

to Grid
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CERN “Fabric Management” history
• 1980’s: Mainframe era

– ~5-10 analysts or system programmers + help of the 
company on site

– Dedicated room for … system manuals
– The network is the proprietary 

backplane/switch/interconnect
• 1990’s: Unix RISC -> PC Linux

– 1 sytem administrator/ 100’s machines
– Started to invest in automation/recovery
– Outsourcing model (MCHF/Year) – now being insourced
– High speed multivendor local area network (Gigabit 

networking as of 1990!)
• 2000’s: Grid’s

– Must go one step further in automation/configuration…
– Complex infrastructure problems
– Operation centers
– High Speed/high latency multivendor wide area networks
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Integrated Management

• 1994: Proposal to install a Convex Exemplar
– Was ~100% HP/UX compatible
– Single system image
– Single Management
– In theory 1 system administrator for 1000 nodes
– But 2-3 times more expensive than HP Kittyhawks
– Project finally abandoned but triggered the 

adoption of outsourcing
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Integrated Management (2)

• 1994: IBM SP2
– Not single system image

• Very similar to a single-vendor Unix/RISC distributed system
– Integrated Management
– Set of (customizable) tools to give a single system 

management view
– A few people to manage the 64-node system (but probably 

could expand with many more nodes without noticeable 
manpower increase)

– Things started to become difficult as we were trying to 
integrate non-IBM equipment (e.g. standard SCSI disks, 
difficult to enable TAG queing)

– More expensive than commodity RISC (~ x2)



July 8, 2003 Frédéric Hemmer - CERN/IT CERN openlabC
ER

N
 

C
ER

N
 --

Eu
ro

pe
an

 O
rg

an
iz

at
io

n 
fo

r N
uc

le
ar

 R
es

ea
rc

h 
 

Eu
ro

pe
an

 O
rg

an
iz

at
io

n 
fo

r N
uc

le
ar

 R
es

ea
rc

h 
 

Integrated Management (3)

• 1998: SGI Origin series
– Single system image
– 1 system administrator/1024 CPU’s

• But actually ~ 20 CPU’s installed at CERN

– Complex performance issues
– Poor support from the company
– Too expensive
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Today

• 1000’s of PC/Linux
• Complex Interdependencies

– Still not able to shutdown the computer 
centre in 5 minutes

– Took > 1 day to recover from last 
Computer Centre power failure

• But …
– Able to reinstall all systems overnight
– EDG WP4 tools in real use
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Monitoring

• Cray: 6 monitoring consoles/machine
• IBM: could call IBM in Montpellier
• Distributed Unix/Linux

– Sure 1/2/3, PEM, PVSS, EDG WP4
• Management Suites

– Looked at CA Unicenter, IBM Tivoli, BMC
– Too complex, too expensive

• New initiatives
– Intel WfM, PXE
– DMI (DMTF)/WBEM
– HP UDC, IBM Eliza, SUN N1
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 Reality check
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What you would like to see

reliable
available
powerful
calm
cool
easy to use ….   and nice to look at
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What you 
get

le
s.

ro
be

rt
so

n@
ce

rn
.c

h

Tier2

Lab a

Uni a

Lab c

Uni n

Lab m

Lab b

Uni bUni y

Uni x

physics
department

α

β

γ

physicist

Germany

Tier 1

USA
UK

France

Italy

……….

CERN Tier 1

JapanCERN Tier 0
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Summary

• Fabric Management is an issue we need to 
look at
– The problem has been around for > 10 years
– Will be of importance for most Tier 0/1 centers
– New ideas/initiatives are popping up
– Costs are not negligible

• E.g. infrastructure costs
• Manpower costs even more important
• Will Launch a TCO study later in the year

Let’s try to address some of the issues in the next two days…


