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G What is Virtualisation ?

* Inspired by mainframes

« Allows you to partition your hardware

« Let's you run more than one OS concurrently




Virtualisation: Some Use Cases

« Consolidation of different services on one machine
« Compute Center, ISP, Webhoster, ...
« Sandbox — secure environments

- More efficient usage of resources

e Cluster, farms

- Additional layer of abstraction
-> taylored OS environment
 “Grid In a box”



CHEE Grid in a Box: The Vision

°* First outlined in paper “A single-computer Grid
gateway using virtual machines” by Univ. Dublin

» Basically: Server-Konsolidation using virtual
machines (Install Server, CE, SE, Ul)

» When thinking the thought further: Build an entire
Grid in a cluster, running multiple virtual machines,
provide easy access from private machines.

» Biggest advantage: In environments where
performance is not the biggest concern, one can
multiply the available ressources

*See also
http://public.eu-egee.org/files/xen-grid-in-a-box-fzk.pdf

INFSO-RI-508833 F 4



CHLEE Grid in a Box: Components

Virtual Grid Site 1 Virtual Grid Site
(phys. machine 1) (phys. machine 2)

Cluster

Virtual Grid Site 3
hys. machine 3)
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Grid in a Box: Characteristics

Advantages:

» Allows the creation of virtual Grids that are for the
user indistinguishable (except for performance) from
a “real” Grid (at least in theory ...)

» Do this with a fraction of the typical ressources

» Take down or break single ressources

» Experimentation in a safe environment
Ship a whole Grid as disk images to a customer

Disadvantages:

» Stability; Maintenance

* Single point of failure

» Not the “real thing”

» Easier said than done ...
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Techniques and Products (OS)

Guest-OS is a process:
higher overhead, but
easier to implement

VMWare Workst.
GSX Server
Usermode Linux

Win4Lin

Bochs

gemu (many
different processors)
Virtual PC

Virtualisierung
with hardware
or specialised
master-OS (e.g.
microkernel)

IBM zSeries - -
AN ceun, ey,
ESX Server

Migratjon in
Cluster or Grid ?




CHEE Xen: History

« Approx. 2 years old
» Started by the Systems Research Group of the
University of Cambridge, UK
* Originally part of the Xenoserver project, which aims to
build a public infrastructure for wide-area distributed computing.
» Idea: Provide a distributed network of OS environments tailored
to the user's needs
 Xen is thus closely related to the ideas of Grid Computing !
* Now available in Version 2.07 (3.0 will be released soon !)
» OQutlook: Native execution of arbitrary Intel-based OS feasible using
hardware virtualisation features (Intel Vanderpool)
* Ports to 64 bit platforms underway (with the help of AMD, Intel, ...)
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G Xen: Paravirtualisation

» Priviledged calls

are done through

Device-Manager Unmodifizierte Unmodifizierte

Kontrollsoftware Software Software dedicated interface
in domain O
Gast-0S Gast-0S Gast-05 ° .
(Xen-Linux) (Xen-FreeBSD) (Xen-NetBSD) Advan?age.
Very high per-
Nativer Backend- Frontend- Nativer Frontend- formance (IOW

Treiber

Treiber Treiber Treiber Treiber

overhead, very
little emulation

necessary)
* Disadvantage:
v Y Xen Virtual Machine Monitor Guest-OS must
Kontrl- heres Event- Virtuelle Virtuelle be ported to
nterface maEig Channel CPU MMU Xen (but not the
applications !)
v  But: very minor
H e adaptations, in the

range of O(3000 LOC)
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Xen: Configuration, Starting

o pssaGion Gallionl sl * Configuration with Python Script
File Edit Options Buffers Tools IM-Python Python Help . .
e e e w5 - Starting with the command
=  “xm create -c myconfig”
umber of network interfaces. Defau W= oq oqe
pndessg Pt s « Possibility to attach X output, e.g.

# Optionally define mac andsor bridge for the network interfaces. <
# Random MACs are assigned if not given. \Alltll ‘kfI\I(:
#uif = [ "maczaa:00:00:00:00:11, bridge=xen-bro’ ]

 External IP assigned e.g. via DHCP
Bict u h el « From the outside, domains cannot

#
#
# Each disk entry is of the form phy:UNAME,,DEY,MODE
#
#

S NODE 15 - forread-oniu,  for resscariie. T S |  be distinguished from physical hosts

disk = [ phy:hdal,hdail,w’ ]

&' ruediger@orpheus:~ - Befehlsfenster - Konsol

! Sitzung Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

# Set the kernel command line for the new daomain. Capabid 1ity LEM indtdaldzed 2

# ¥ou only need to define the IP parameters and hostname if the g ==ting /var/log/boot.msg , L

# IP config doesn’t, e.g. in ifcfg-etho or wia DHCP. ieez%394’ faﬁl3§4; /de;/ra;li94 device initialized

# You can use “extra’ to set the runlevel and custom environment vicaie;];ng?q?;ziall:criniidzg1§9jsmodule

# wvariables used bg custom rc SCPiDtS (E'g' WMID=, usr= 1. Rctivating remaining swap-devices in /etc/fstab... failed
Restore device ermissions

# Set if you want dhcp to allocate the IFP address. Setting currentpsysctl status from /ete/sysctl.conf

#dhcp:”dhcp" net.ipvéd.icmp_echo_ignore_broadcasts = 1

# Set netmask. net.ipvd.conf.all.rp_filter = 1

#netmask=

# Set default gateway. Enabkling syn fleocod protection

#gateway= Disabling IFP forwarding

# Set the hostname.

#hostname= “wmEd” % vmid Setting up hostname 'linux'

Setting up locopkback interface lo
. lo IP address: 127.0.0.1/8
# Set root device.
bR ”
root = “sdewshdal ro System Boot Control: The system has been set up
——:%% xmexamplel R e e e S System Boot Control: Running /etc/init.d/boot.local
(Mo changes need to be saved) INIT: Entering runlevel: 4
Welcome to SuSE Linux 9.3 (1i586) - Kernel 2.6.11.4-20a-xen (ttyl).

linux login: l

|= Befehlsfenster I

»
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= X TightVNC: root's x11 desktop (xendemo-8:0) — || X

X TightVNC: root's x11 desktop (xendemo-7:0) el

Browse o : Welcome to xendemo-8 \f

. File Edit View Go Bookmarks Tools Window Help | \

2l @0 @ @ [@ nttp:/swww.debian.oras =] [Cy search | . Cga

. 4% Home [JBookmarks % The Mozilla ... % Latest Builds

-
, * Select a server near you:
e lan IUnited States -] Go | |5
About = News = Getting Debian = Support = Development Site map = Search
. .
bt What is Debian?
Social Contract
Free Software Debian is a free operating systel ., e ——— — —— S— T
Partners computer. An operating system |~ - - - - .
Hahatinns programs and utilities that mak| Sitzung Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe
Contact Us run. Debian uses the Linux kerr o

operating system), but most of xendemo-freebsdf uname -a

"9_‘": come from the GNU project; he)|Fre=BSD xendemo-freebsd 5.3-RELEASE |3 |- RELEASE #37: Mon Ja
7 W GNU/Linux. 2t grl e 5 B A0S kmacy@bldfl.eng. netapp com: /t/niners/use
4 ruedi E e rs/xen/bsd/sys-5.3/1i386-xenc.tot/compile/XENCONE 1386
Sitzung 1 D oF | | xendemo-freebsd# ps
orphous 1 xm List = I AP EA T -t (2 (G TIME COMMAMND
Mame Id Mem(MB) CPU State Time(s) Console S oS OES RS 0:00.08 —csh (csh)
Debian—7 [ 47 Q0 -b—— 16.1 9606 o
Doma in-0 0 443 © r— 193.0 18 genle Ky el o R :
FreeBSD-6 5 47 0 -b— 50.4 9605 Bilib o Ceies 0:00.01 login [pam] (login)
MetBsh-8 . 472 9 e 1o e0s 608 xcO I+ 0:00.02 -csh (csh)
orpheus:” # xm vif-list Debian-7
(if Cidx 0) (Uif 0) (mac aa:00:00:10:b6:6f) (evtchn 27 4) Cindex 0)) xendemo—freebsdt [}

orpheus:™ # xm vif-list Domain—©

orpheus:™ # xm vif-list FreeBSD-6

(uif Cidx 0) (vif 0) (mac aa:00:00:15:c6:ee) (evtchn 21 3) C(index 6))
orpheus:”™ # xm vif-list NetBSD-8

(wif (idx 0) (uif @) (mac aa:00:00:16:68:0e) (eutchm 28 4) C(index ©))
orpheus:™ # []

@] Befehlsfenster

\m @ Befehlsfenster [JBefehIsfensteQ \

6 ) & 'ﬂ ‘% \'_t} Aiﬁtued@er@orpheuq ~Ib= |4 ruediger@orpheus: ~ {XTlghtVNC root's x11 de fXTlgh.tVNC root's x11 de IEIE&.l_ger@orpheus ~-[ -\l B Re= a b 17:43 -

ruediger@orpheus:~ - E | “! ruediger@orpheus: ~ |E I ruediger@orpheus: ~ l‘j ruediger@orpheus:~ - ] » 11.04.2005




CGEE Xen: Networking

* Domain 0 provides bridged networking to DomU's (i.e. guest-OSs)

* DomU's get access to external networking environment

 Can be assigned IP by external DHCP server

* DomU's can be reached from external hosts, appear like standard
physical hosts

» A physical network card can be assigned to a DomU (if available)




CEEE Xen: Migration

Xen can migrate domains between different physical hosts

while keeping the network connection alive !

» Create a copy of the memory allocated to a given domain,
while the it is still running

 During migration, only an incremental backup of the domain's
memory needs to be copied

« Network connections are kept alive, including IP

* No check-pointing needed !!!

« Downtime in the range of milliseconds

 Disadvantage: disk image must be on shared storage !



Kernel

1,

benchmark: o,9-

make -j 4

0,8~

0,7 -

0,6

0,5+

0,4-

0,3

0,2~

0,1+

O,

Results — Kernel compilation

Kernel

I SMP

Bl xen-2.0.6/img
B xen-2.0.6/raw
B uml/hda

Bl uml/iimg

2 3 4 8
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CHEE Conclusion

» Stable, high-performance environment

* Very active user community
« Commercial support available
 Supported by large processor manufacturers
 Unique live-migration capability (“stay tuned ...”)
 Proven ability to serve as the basis of a “Grid in a box”
» Can inspire a new kind of Grid Computing !
» Will use a glLite-based “Grid in a box” using Xen
for GridKa School 2005 (see http://gks05.1zk.de)
* Try it out ! It is easy to use !
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CHEE Thank you !

We'd like to thank the German Federal Ministry of
Education and Research, BMB+F,
the EGEE project and its representatives
as well as Forschungszentrum Karlsruhe / Germany for
their continuous interest and support!
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