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. GRIDS - The next step In the evolution of
large scale computing
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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



Integrated Management (2)
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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)
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Integrated Management (3)
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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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Reallty check

|| ogged Events for FULL - Message (HTML)

File Edit View Insert Format  Tools  Actions  Help

CoReply  fHReply to Al | W Forward | S LR O SR Ay @ .

. & |
From: owner-service-logger-full@listboz, cern.ch on behalf of Logger. Suppart@cern.ch Sent: Mon 772003 &:00 AM
To: service-logger-full {all events logged by operatars)
o
Subject:  Logaged Events for FIILL
o danis 04 TUL 2003 2200 kebatch?73 416215 |Assigned NO_lCONTACT alm reu:gnred. Abkle to ping. Tnable to connect.
B Magic key ok Back in service.
; . HO COMTACT alarm, unable to ping. Black screen, tachine
garandon 05 JUL 2003 0:03 Lzows02 41624 5 Assigned reseted, Machine back in prod.
o 05 TUL 2003 209 web13 416971 New ECCOTED alarm. Talken for Q.Wagner, in site. Eebooted because
B Web-server was not responding
NO COMNTACT alarm, unable to pthg. On console: unexpected RO
gorandon 05 JUL 2003 2:11 L0440 41628 5 Assigned trap at vector d%. Mo keyboard response. Machine reseted. Back in
prod.
cvsweb _hitpd fail and cvsudp fal and local filesystem and root
gorandon 05 JTUL 2003 4:17 Lzows02 416295 Assigned filesystem. ... alarms. Machine rebooted... back in prod. All alarms
disappears.
WO CONTACT. Pingable. Thconnectable. Tsg TThtuh, BT
. ; . received. Dazed and confiused, but trying to continue’, 'Y ou probably
edatis 05 JTUL 2003 8:24 Lbatch309 416305 Assigned have a hardware problem with your RAM chips' WMagic key failed on
DTME. Eeset Meed to manualy feck for fusnivice/cache, Left dowm.
: _ . WO CONTACT. Able to ping Thable to connect. Msg a lot off call
edanis 05T 2003 LIS E0aieaion 416325 [Assigned trace. Mstivice/cache need manual facke. Left dowm,
edanis 05 JTL 2003 1202 khatch277 41634 L. New WO CONTACT. Able to ping Tnable to connect.
0,
goranden 05 JUL 2003 2230 Lebatchd 76 41658 L New (HOIGHE, (FIOILIL ellvar, £1156lj 6], BroBEetias eins, S pocl
ocoupancy Jevo. See detail
NO COMNTACT alarm, unable to pthg. On console: unexpected RO
gorandon 05 JUOL 2003 2242 lkbatch575 41658 5 Assigned trap at vector d%. Mo keyboard response. Machine reseted. Back in
prod.
oyt el e s TITT . 20N>z 1-55 Tt b 129 AIEEN = | Aecoigned ST ATOHT TEATY sl



What you would like to see
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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..
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