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Grid in a Box

The Vision, Rationale
Components: User Interface — Plug and Play
Getting and installing it
Components: Gilda Live CD
Usage / The GLCD Video — bringing the CD to your customers
Knoppix and the Debian Linux distribution
Remastering Knoppix — making ROOT part of a Knoppix CD
Adding Components: Towards the “Grid in a Box”

Adding Ressources with virtualisation techniques
Usermode Linux, VMWare, ...
Xen (technique, performance, reliability)

Use Cases — GiaB in NA3
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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
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CHLEE Grid in a Box: Components

w

Virtual Grid Site 1 Virtual Grid Site 2 Virtual Grid Site 3
(phys. machine 1) (phys. machine 2) (phys. machine 3)
Cluster
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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

*Ta
* Ex
Shi

Ke down or break single ressources
perimentation in a safe environment

D 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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CHEE Components: Ul PnP

> Available from https://gilda.ct.infn.it
» Developed by INFN Catania, independent of GiaB
*» |[dea: Unpack .tgz archive in home directory,
call installation script and make certificates
available (USB stick, copy from other machine, ...)
» Provides significant help with access of Gilda
ressources
» Takes away the pain from installing a Ul
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JEIGJS) Ul PnP/Rationale/ Gilda Status
G . !

14 sites in 2 continents e
>1400 certificates issued, 10% renewed at least once

>40 tutorials and demos performed in 12 months

>40 jobs/day on the average

Job success rate above 96%

>400,000 hits on the web site from 10’s of different countries

>200 copies of the Ul live CD T

distributed in the world Y —
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Ul PnP / Rationale / Gilda Usage

Number of jobs

3500
@ shart jobs = 300 secondes (5 min)
3 000+ m300 s < medium jobs < 2700 s { 45 min )
O 2700 s = long jobs < 10800 = {3 hours )
2 5004 O 10800 s < infinite jobs

2 0004

15004

1 0004

5004

D_

2004-04 2004-05 2004-06 2004-07 2004-08 2004-08 2004-10 2004-11 2004-12 2005-01 2005-02
Month
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Ul PnP / Getting Keys

Session Edit View Bookmarks Setftings Help

bulldandrun.sh
c_sample.
.Jdl
el
con_rodl.
. Jdl
.pov

c_sample
ctdbascs

con_rodl
con_rodl
cpl

C

ini

csound. jdl
csound.orc
csound.sco

csound_hwl. jdl

cubo.pov
dlcZa341
d1bB03c3
dZz35335
dedcchs3
dd4h3d4ea

el
el
el
L0
el

defcity.pov

demtools.

jdl

pdsZ jpeg_ASAR_install.sh
pdsZjpg_1nstall.sh
penlicillin.pdb
petel. jdl

petes. jdl
phetrna.pdb

plot.C
povray_cubo. jdl
povray_defcity. jdl
povray_dna. jdl
povray_heart. jdl
povray_hyper. jdl
povray_loopy4. jdl
povray_loop/f_1.jdl
povray_loopizl. jdl
povray_loopdzi. jdl
povray_loop7hl. jdl
povray_loop/ k. jdl
povray_phlbie. jdl
povray_pyranet. jdl

Khnopplx: ramdlsk/homenopplx> mkdlr .zlobus
Knopplx:/ramdisk/home/knopplix> cd .globus/
Krnopplx: ramdisk/home/knopplx/.globus> scp -P24
£z lobuss*

Ao | M| shell |
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start_povrayloopyd.sh
start_povrayloop/+fl.sh
start_povrayloop/k.sh
start_gtcrt.sh
start_raster.sh
start_raster_template.sh
start_register.sh
start_scllab.sh
start_scllab_template.sh
start_sphere.sh
start_splral.sh
start_spline.sh

test. jdl

usercert.plZ
usercert.pem
usercert_request.pem
userkey .pem
welcomelnterface.png

ruediger@l4l1.52.8. 2280 ruediger P
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Ul PnP / Starting a Job

ssion Edit View Bookmarks Settings Help

Khopplx:Srandisk/home/knopplx? grid-proxy-1nit

Your ldentity: A0=Germanbrid/0U=FZK-/CH=Ruedliger Eerlich
Enter GEID pass phrase for thls ldentity:

Creating proxy

Your proxy is walld until: Tho Apr 14 11:53:17 2005
Kropplx: ramdisk/ homesknoppix> edg-job-list-match hw. jdl

Selected Virtual Organisation name (from UI conf file): gilda
Connecting to host gridi04.ct.infn.1t, port 7772

B L L e e L L e e L L e e L o e e L L e e L e R L

COMPUTIMWG ELEMEWT IDs LIST
The following CE(s) matching your job reguirements have been found:

ALETd*
dgtll.ul.savba.sk:2119/ jobmanager-lcgpbs-1infinite
dgtDl.ul.savba.sk:2119/ jobmanager-lcgpbs-1long
dgt0l.ul.savba.sk:2119/ jobmanager-lcgphs—-short
gilda-ce-01.pd.infn.1t:21197 jobmanager-lcgphs-1long
gildace.ct.astro.1t:2119/ jobmanager-lcgpbs-1infinite
gildace.ct.astro.1t:2119/ jobmanager-1lcgpbs-long
gildace.ct.astro.1t:2119 jobmanager-1lcgpbs-short
skurutl.cesnet.cz: 2119/ jobmanager-lcgphs-gilda
grid01lf.cnaf.intn.1t:2119/ jobmanager-lcgphs-1long
grid01lf .cnat.infn.1t:2119/ jobmanager-lcgpbs-short
gilda-ce-01l.pd.infn.1t:2119/ jobmanager-lcgphs—-short
grid0llf .chnat.infn.1t:2119/ jobmanager—-lcgpbs-1infinite
gllda-—ce-01.pd.infn.1t:21197 jobmanager-lcgpbhs-infinite
K HC S B FC S K KK K K S K SRS S S S S SHC S SRS SRS SR SRS R KRR SR K K e

Ernoppl=: Sramdisk home knopplx:

| & shell |

INFSO-RI-508833 To change: View -> Header and Footer



CHEE Components: Live CD

> Available from https://gilda.ct.infn.it

» Developed by INFN Catania

» |[dea: Have a User Interface installed in a Knoppix

_ive CD

* A live CD contains an entire OS that runs of CD.

» Absolutely no modification of existing OS on
harddrive required !

» No installation at all necessary — just boot from
the CD
» Homogeneous environment !!!
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Remastering Knoppix: Architecture

* The Knoppix Linux distribution is installed
In a compressed disk image, which can
hold approx. 2 GB of data.
» Everything fits on a CD
» A Ramdisk allows to store data that needs
to be modified in a Linux system (e.g. /home)
»VV3.8.1 has an overlay filesystem (transparent
writing of all files on disk)
» Knoppix can be easily customised. Literally
nundreds of modifications exist for special

PDUIPOSES.
(See e.q. http://www.knoppix.net/wiki/Knoppix_Customisations)
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Knoppix and the Debian Distribution

- Knoppix is essentially a modified version of Debian
- This means that Knoppix does not use the common
RPM package format, but uses instead the .deb
format !
- A few useful commands:
- Get list of packages:
dpkg-query -
- Remove packages:
apt-get remove —purge <package-name>
- Install packages
apt-get install <package-name>
- Getting rid of “orphans”:
deborphan
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Remastering Knoppix: Step by Step

A few easy steps

(see http://www.knoppix.net/wiki/Knoppix_Remastering_Howto)

* Boot Knoppix, bring contents of compressed
Image to a writable disk partition

* “chroot” to Knoppix directory and modify content

» Create image and burn it to CD or DVD (possibly
outside Knoppix)

Expect this to last 5-6 hours, if you do it
for the first time !




CEEE Remastering Knoppix

Boot Knoppix, bring contents of compressed image
to a writable disk partition

@ Start ROOT shell (Menu->Knoppix->Root Shell)
o fdisk -I -> Search for mountable partition
« mount -rw /dev/hda2 /mnt/hda2
« cd /mnt/hda2
« Make sure you have 1 GB of RAM (Swap + Physikal (cat /proc/meminfo)
« Make two directories: one for the new master CD, one for the source:
« mkdir -p /mnt/hda2/knx/master/KNOPPIX
o mkdir -p /mnt/hda2/knx/source/KNOPPIX
« Copy KNOPPIX files to the source directory:
e cp -Rp /IKNOPPIX/* Imnt/hda2/knx/source/KNOPPIX (takes 20 minutes)
 cp /cdrom/index.html /mnt/hda2/knx/master
« cd /cdrom && find . -size -10000k -type f -exec cp \
-p --parents {}' /mnt/hda2/knx/master/ \;



Remastering Knoppix

“chroot” to Knoppix directory and modify content

e If programs are not available as Debian packages, make sure to copy
them to the source directory: “cp mydata.tgz /mnt/hda2/knx/source/KNOPPIX”
« Make a backup of the knx directory, in case something goes wrong (avoid
having to start all over again):
mkdir /mnt/hda2/knxback
cp -Rp /mnt/hda2/knx /mnt/hda2/knx
« chroot to the source directory:
chroot /mnt/hda2/knx/source/KNOPPIX /bin/bash
« Mount /proc directory (Important: Don't forget to unmount /proc before leaving
the chroot environment !!!): “ mount -t proc /proc proc”
(ignore warning about missing fstab ...)
« Remove surplus packages with apt-get remove <package-name> OR decide
to use DVD for the new image ...




CEEE Remastering Knoppix

“chroot” to Knoppix directory and modify content

« Install packages you deem necessary (example ROOT)
mkdir /prog; tar -xvzf root.tgz; compile and install as normal
./configure --prefix=/opt/root
« don't forget to set various path variables, modify /etc/Id.so.conf
 If you want,try to install Ul
« Remove .bash_history files (if any), temporary files, etc.
e “umount /proc” !l
« Leave chroot environment (press AD or enter exit)
« Remove .rr_moved:
rm -rf /mnt/hda2/knx/source/KNOPPIX/.rr_moved




G Remastering Knoppix

Create image and burn it to CD or DVD

» Create KNOPPIX file:
mkisofs -R -U -V "KNOPPIX.net filesystem" \
-publisher "KNOPPIX www.knoppix.net" -hide-rr-moved
-cache-inodes -no-bak -pad /mnt/hda2/knx/source/KNOPPIX | nice -5\
/usr/bin/create_compressed fs\
- 65536 > /mnt/hda2/knx/master/KNOPPIX/KNOPPIX
* Ignore messages about non-1ISO9660 conformant FS
* Note the SPACE between "-" and "65536" !!!
* Create final CD-ROM Image:
 cd /mnt/hda2/knx/master
« rm -f KNOPPIX/md5sums; find -type f -not -name md5sums \
-not -name boot.cat -not -name isolinux.bin \
-exec md5sum '{}' \; >> KNOPPIX/md5sums
« mkisofs -pad -I -r -J -v -V “KNOPPIX” -no-emul-boot -boot-load-size 4 \
-boot-info-table -b boot/isolinux/isolinux.bin -c boot/isolinux/boot.cat \
-hide-rr-moved -o /mnt/hda2/knx/knoppix.iso /mnt/hda2/knx/master
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CEHEE Virtualisation Techniques

Guest-OS or
emulated processor
Virtualisation IS process -
through hardware higher overhead,
ot specialised but easier to
Master-OS (e.g.. implement
VMWare Workst.
. GSX Server

Usermode Linux
Win4Lin

esx sever  [JCEUTCEEI S Gochs
Virtual PC
RERUREREN Pearpc (PrO)
Migration QEmu
Into

Microkernel)

IXBé\fl\leeries - -

Cluster
or Grid ?




Virtualisation: Xen

VMO

Expect about
90% of native
performance !

Triple your
training

Back-End
ressources !

Back-End
Native
Device Front-End
Driver Geratetreiber

Native
Device
Driver

Sicheres HW |IF @ Event Channel

Xen Virtual Machine Monitor

Hardware (SMP, MMU, physikalischer Speicher, Ethernet, SCSI/IDE)
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X TightVNC: root's x11 desktop (xendemo-7:0)

QQ @ |@ http:/fwww.debian.org/

F3Bookmarks %3 The Mozilla ...

X TightVNC: root's x11 desktop (xendemo-8:0)

Weicome lo xendemo-8

Lumn:h

\ gl
NetBSD

Bookmarks Tools Window Help

gﬂmﬁ% Fasswonhl

| [Gy searcn | | cﬁf,a

\

% Latest Builds

News

©debian

Getting Debian

Support = Development

What is Debian?

Debian is a free operating syst
computer. An operating system
programs and utilities that ma
run. Debian uses the Linux kern
operating system), but most of
come from the GNU project; he
GNU/Linux.

Select a server near you:

IUnited States - Go |

Site map = Search

ediger@orphe Bere = = onsole

Sitzung Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

xendemo-freebsdf unames -a (-]
FreeBSD xendemo-freebsd 5.3-RELEASE |JW J-RELEASE #37:
sl LT b e e e} kmacy@bldfl.eng.netapp.com:/t/niners/use

rs/xen/bad/sys-5.3/i386-xeno.tot/compile/XENCONF 1386

Mon Ja

Browse 0
_
— =
D a .| File Edit View Go
4|
| 4 Home
About
About
Social Contract
Free Software
Partners
Donations
Contact Us
News
Z] Weekly News
-fﬂ el E Events
Sitzung R ) & |
orpheus:™ # xm list
Name Id HMem(MB) CPU State
Debian—7 i} 47 0 -b—
Domain—0 0 443 0 r———
FreeBSD-6 1 47 0 -b—
NetBSD-O 7 47 0 -b—
orpheus:™ # xm vif-list Debian-7?
(uif C(idx 0) (vif Q) (mac aa:00:00:
orpheus:™ # xm vif-list Domain—0
orpheus:™ # xm vif-list FreeBSD-6

(if Cidx 0) (vif 0) (mac aa:00:00:

orpheus:™ # xm vif-list NetBSD-8
(uif C(idx 0) (vif Q) (mac aa:00:00:16:60:0e)
orpheus:™ # [J

Time(s)
16.1
193.0
50.4
1.7

Console
9606

9605
9607

10:b6:6f) (eutchn 27 4) (index 0))

15:ch:eed (evtchn 21 3) C(index 0))

(evtchn 28 4) (index 0))

xendemo-freebsd# ps

I AL S A S ST TIME COMMAND

SRl siel el 0:00.08 —csh (csh)

16T pQe B 0:00.00 ps

o el SEEE A ) 0:00.01 login [pam] (login)
608 xcO I+ 0:00.02 —csh (csh)

xendemo-freebsd# I

Remg | 17:43

__¥

| & ruedlger@orpheus.- -

11.04.2005



Virtualisation: Xen

Location Edit View Go Bookmarks Tools Settings Window Help
lee Del I |O o o B Location: ”J:.Iocaldomain:8080;‘Main.rpy?m0d=inf0&d0m=29&tab=0 I!I;M !||;J |

R / ) / = 7 o 3
oA ] Domain Info

/ / N [—6mera1—| SXP | Devices |
V. . ¥ »
gt” ID:

29
* State: Paused, {--p--)
Shigweb I_"t'_arfa':e e 0 weeks, 0 days, 00:02:58.6
(C) Tom Wilkie 2004 _ Up Time: e
| Node details Total CPU: 00:00:28.0 (hh:mm:ss.s)
CPU: 0

Create Domain

Migrate Domain
Restore Domain

Domain Name State Unpause the Domain
0 Domain-0 r----

29 ¥M1  --p--£9
30 ¥M2  -b---@09

31 ¥M3  -b--- 0%

32 ¥M4  -b--- 09

33 ¥M5  -b--—- 05
Page loaded.
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CHEE NA2/3 Use Cases

* Install & Admin Courses ?

- Take down single components and let
trainee reinstall

- Unbreakable Grid — good for testing

» Testing new, insecure Grid techniques

» Self-Training: Download the disk-images
for the virtual machines

» Multiply ressources

STABILITY 2727
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CHEE Conclusion / Outlook

» Nice, assumed-to-be stable and
high-performance technology available

» Building blocks for a “Grid in a box” are
there

» Some people working on related projects

- Subcomponents available and applicable
IN many environments (Knoppix / Ul)

» Urge for more ressources (“T-Infrastructure”)
IS an argument pro GiaB

» But probably much more work than visible on

the surface; argument contra full-featured
GiaB
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CHEE Thank you !

Thanks for listening !
Do you have questions ?

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

bmb-+f - Férderschwerpunkt

L Hadronen -
® | und Kernphysik
.. GroBgerédte der physikalischen
& [ ]

Grundlagenforschung
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