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CERNlT

Motivation and Objectives Department

» Consolidate low utilized machines with high power
consumption on cheap and more powerful ones

= Reducing costs both direct and indirect
= Meet increasing demand for test and development machines

» Having virtualisation technique in place for future use cases
and demands
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_ ~» Transparency for users
| = Performance — as little difference as possible
» Virtual machines should be managed like real ones
= Usage of existing infrastructure frameworks such as ELFms
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Xen 3.0.3

» Kernel supplied by Linux Team

= 2.6.18 for hypervisor (domO0)
= 2.6.9 for virtual machine (domU)

» SLC 4

» 32 and 64-bit systems

» Dual 2.8 GHz Intel Xeon CPUs (no VT support yet)
» 4 GB memory

» 250 GB hard disk capacity

»
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CERNlT

Operational Issues eI

»  Networking
= Virtual mac addresses and hostnames provided in advance

= Different subnets for hypervisors and virtual machines
Modelling
= Enclosures in CDB for link between physical and virtual machines

= System administration
= Hardware and state management

» Configuration and Installation (quasi automated)
= Quattor components (ncm-xen & ncm-filesystems)

Console Access
= Through existing headnodes (virtual machines through hypervisor)

Monitoring
= New lemon sensor for measuring complete CPU utilization

Provisioning and Image management
y = No images, full installations with Quattor
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ccee

Virtualization in gLite certification (1/4) enabiing Grids

for E-sciencE

» Used in certification testbed of gLite middleware
= 30 real machines at CERN and partner sites

= 40 virtual machines at CERN
« 12 hypervisors (10 machines 32-bit and 2 machines 64-bit)
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= Daily regression tests
= [Installation and configuration patches and special tests
» Parallel certification of several patches at the same time
without spoiling the real test bed
» Able to quickly switch between different versions of a service
0/3.1 —i386/x86_64

o
» M e o.

iviainy Coniig

» Quattorized Xen hypervisor provided by FIO
» Virtual machines are created by a few standard images
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CGER

Virtualization in gLite certification (2/4) enabiing Grids

for E-sciencE

§ % g % » Home made scripts and web interface (osfarm) to generate
NIE G linux images (SL(C), Debian, Ubuntu, CentOS, RedHat) and
=i=iAallz keep them up to date

606 “+ Welcome to OS Farm =
‘\'_l_ A ) . i s
=8 g 2 Q g % http:/joplaslim26.cern.ch/ Y E

e U &l il

I Repaository l About ] Log I Status I Simple request ] Virtual Appliances request l Advanced request l

0S Farm dynamically generates OS images, and "virtual appliances” for use with Xen VMs. To create an image, enter a name for the image and select a "Class” and software packages if
needed. Click "Create image...", and the image will be created and putin the repository. If you check the “Synchronous” checkbox, the image will be downloaded when the image
creation is finished. If you want to use wget, then here is an example url:  “http:’www.cern.chiosfarmicreate?|
name=&transfer=http&class=5LC4 &arch=i386&fletype=tar&group=core&group=base&package=glite-BDII" Please report bugs and problems on the SourceForge project page.
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CGER

Virtualization in gLite certification (3/4) enabiing Grids

for E-sciencE

“).-

» vGrid as tool to manage virtual machines via web interface

= Start/Stop VM
= Choose HV, VM hostname and baseimage

= Monitoring
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File Edit View Go Bookmarks Tools Help
QEJ = LJb,} = @ ':] @ ‘ https:ﬂxxx.yw.zzzl 5|'| ® Go |@,

) Zeitungen [5!SA3 < EGEE < TWiki B WebHome < LCG < T... ! WebHome < EGEE < ...

vGrid Portal

Virtual Machines

Xen Monitor

Deploy | Terminate | VM State | Gontral Panel

VM Identifier: Iu nterkir Ifbjuizdc

Virtual Machine Configuration

Network Resource Property Image Resource Property
VM Hestname Expiry Time {days) |Memory (MB) |Partition (GB) |OS Image |lmage Type and Filename {only if OS Image is "Other”)

| ctb-bdii-1.cem.ch ¥ [ None ~| |256 ~] [5 =l [st4 -]
Deploy |
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CGER

Virtualization in gLite certification (4/4) enabiing Grids

Nt 2

§ :;-: Al

S = = =  Observations

% é‘ ;§ % = System heavily used since October 2006
P = |mage saving hardly needed

= About 15 active users

» Future Plans
5 = Fully virtualized grid test bed
21 = Move also testing to ETICS
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ETICS & Virtualization 72—

The Grid Quality Process
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ETICS — e-Infrastructure for Testing, Integration and
Configuration of Software

Goal is to provide efficient automated tools of building and
testing (this years focus)

Project started January 2006 and has a duration of 2 years

25+ Projects in the database
180+ registered users and 80 active

Main features:
= powerful and flexibile automatic dependency management

. I"lUUUbBb UIIIEIBHL package 10rma S ("pl_" ldl Illbl UEUb)

= Possibility of building everything from source or use pre-built
packages

= Publishes run-time configuration information

= Designed to support several Version Control Systems

Jan Michael
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ETICS — Service Architecture P =rice

The Grid Quality Process

Web Application
Web Service
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NMI Execution Engine

Clients 4—

NMI Client
Wrapper

CERN IT Department Jan Michael

CHH211 Seneve 23 Wednesday, November 07, 2007 Andreas Unterkircher &
Marian Zurek

Switzerland
www.cern.ch/it



ETICS & Virtualization

Y eTies

The Grid Quality Process

» 10% of the worker nodes are virtualized

» VMware is used as virtualization technique
= Native/full virtualization
= Multi-plattform
= Widely adopted, very live community
= Virtual appliances
= No host modification needed
= VMWare infrastructure is free
= Web interface for management and configuration
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> Why not Xen?
J = Condor has integration with VMWare only
7. = Intervention in the hosting OS needed
; = Not available for all platforms
= heavy” approach for WinXX
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ETICS & Operational Issues - [

The Grid Quality Process

» Monitoring
= Host systems not integrated in existing infrastructure

= Guest system are made with proprietary code

Configuration
= Host systems: manual (Quattorized in the future)
= Guest systems: automated installation and cloning
»  Networking
» Image management
» Time synchronisation

» Costs
» Hardware requirements
» Future Plans
= Request driven resource allocation
’ = Full virtualization of ETICS testbed
/ = ETICS WN image for download
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Thank YOU! Enabling Grids NV erics Department
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Andreas.Unterkircher@cern.ch (glLite)
Marek.Zurek@cern.ch (ETICS)
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ReSOU rces Enabling Grids \ " eTiCs Department

J || The Grid Quality Process
A D

for E-sciencE

3 Nz - Virtualisation in CERN IT-FIO group
:é: § § § = Veronique Lefebure (Veronique.Lefebure@cern.ch)
W= gLite testing and certification — EGEE project

= Andreas Unterkircher (Andreas.Unterkircher@cern.ch)

= http://glite.web.cern.ch/glite/

.: = https://twiki.cern.ch/twiki/bin/view/EGEE/EGEECertification
" ETICS project
= Marian Zurek (Marian.Zurek@cern.ch)
= http://www.eu-etics.org/
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