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 ’Internet’ mainly allows access to separate
iInformation, resources

 The Grid should provide unified access to
any desired resource
— Processing
— Storage
— Applications
— People
e Sharing, collaboration
— Virtual organizations



http://images.google.com/imgres?imgurl=www.research.ibm.com/visualanalysis/application.jpg&imgrefurl=http://www.research.ibm.com/visualanalysis/biology.html&h=761&w=767&sz=86&tbnid=G_yvBR_bMNUJ:&tbnh=139&tbnw=140&prev=/images%3Fq%3Dapplication%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8
http://images.google.com/imgres?imgurl=www.digidome.nl/images/Cray-1-Supercomputer-1976-2.jpg&imgrefurl=http://www.digidome.nl/history_of_computing.htm&h=300&w=300&sz=8&tbnid=HjYO6gaXItIJ:&tbnh=111&tbnw=111&prev=/images%3Fq%3Dsupercomputer%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8
http://images.google.com/imgres?imgurl=www.cacr.caltech.edu/News/silo0401/walls.gif&imgrefurl=http://www.cacr.caltech.edu/News/silo0401/&h=295&w=250&sz=13&tbnid=kdv19saOM-QJ:&tbnh=110&tbnw=94&prev=/images%3Fq%3Dtape%2Bsilo%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8

Single point of failure

GIIS

Resource

Lack of scheduling s

Use

Poor scalabllity Use

esource

Resource

Resource

No means of implementing privacy
No means of utilizing ‘cycle-scavenging’
Firewall dependencies

Highly bloated middleware
Cumbersome user collaboration
Steep learning curve

Ad-hoc application access

Resource

esource




User

e Address 1° gen. problems O\ fResource

GRID

* GRID should be a system Resource
. Resource

* NOt just a protocol User ST —
» servers that are GRID [Use—<_~gri ——
. coordinated upgrade  — oo

e Users and resources do not have to
maintain anything

* Appears as big virtual computer to users
* Appears as group of users to resources



— A lot of areas turn to computer simulations
— More, bigger and cheaper experiments
— Data mining

o Computer power Is consolidated in data
centres

— Avoid user maintenance
— Better utilization - cheaper

— Users need easy access
— Providers need access control




V.

Nothing produced by MiG can be required to
be Installed on either the resource or client
end

Everything within MiG must be implemented
In Python unless another language is
absolutely required

Any design and implementation decision
must optimize towards transparency for the
users

Anything that is not right must be thrown
away




e Users don't need to install Grid software
* A web-browser is enough
« X.509 certificate for identification/access

e Optional advanced interfaces
» User scripts
e Client APIs
 Remote file system
* Native clients
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Minimum intrusion Grid

Dashboard

Welcome to the Minimum intrusion Grid

Hi Jonas Bardino
This is your private entry page or your dashboard where you can get a quick status overview and find pointers to help and

documentation. When you are logged in with your user certificate, as you are now, you can navigate your pages using the menu on
the left.

¥ our Status

This is a general status overview for your Grid activities. Please note that some of the numbers are cached for a while to Keep senv
load down.

You have submitted a total of 277210 jobs: 0 parse, 0 queued, 1 frozen, 0 executing, 267026 finished, 0 retry, 3608 canceled, 0
expired and 575 failed.

3921 resources providing 4260 execution units in total allow execution of your jobs.
' Loading disk stats...

Your user certificate expires on Wed May 16 2012 11:48:26 GMT+0200 (CEST).

Documentation and Help

Minimum intrusion Grid includes some built-in documentation like the




. Resources don't need to install Grid
software

* Only create MIG user(s)
* Provide limited remote access

* ssh inbound

e hitps outbound

» System administrators use ordlnary X.509
user certificates to manage resources

» Sandboxed systems have even fewer
regquirements
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Resource Management - Mozilla Firefox

1] [-3' Google DA Q]

Use the Q]‘editing interface or make any changes manually in the text box below.
@ Resource configuration docs

Certificate expires in:

34022 9 43
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t tHOSTLURL :
klynge. ekstranet.diku.dk

: tHOSTIDENTIFIER: :
]

v AMNONYMOLUS;
False

P P HOSTREY :
klynge. ekstranet.diku. dk,192,38. 115,205 ssh-rsa AAMAAB3NzaClycZEAAAABTwAAAQEAUCTODSCcm 3dwedly J1GInd4UC

Vi SEHPORT
22

s MIGLUSER: ¢

mig

:  RESOURCEHOME: ¢
Shomesmig/mighome /MiG/mig frontend/kLlynge. ekstranet.diku.dk.0

i FRONTENDMNODE: :
klynge.ekstranet.diku.dk

1 SCRIFTLANGUAGE: ¢

[ "] > |

Save | ——— | Forgetchanges
| Save || I

Front End

klynge.ekstranet.diku.dk Status Stop Clean



e Private user home on MiG
o All file refs are relative to user home

File Manager - Mozilla Firefox

File Edit View History Bookmarks Tools Help <+« =+ # & |[WEEREIGEG) https://dk.migrid.org)
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| £ Submit Job
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| 2. VGrids
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| "1 Downloads

| @ Runtime Envs

| »% People
| #~ Settings
| Shell

' B Docs

inimum intrusion Grid

v| (49

Q|

File Manager

=F [ vinavi 4.00 KB dir 2010-21-10 17:28
[ .ssh .ﬁwrtuamash[:é- s dir 2010-28-10 12:24
_ g Create Folder
lzsl BINF = .default.css : 55 2011-17-05 11:47
BIRC Create File
@5 .default.mrsl 4 Upload File =] mrsl 2010-15-07 06:23
'@ CT-Toolbox basel.ixt (] zip txt 2009-23-09 11:28
& CellBlade _
cacert.pem ||| Copy pem 2009-30-07 08:50
'« DCSC
{2
DEMO catchlinux-s [ Paste KB 2009-30-07 08:50
=)
BIKU caich-sandps ¢ Delete Folder mRSL 2009-26-08 13:14
=]
' DistNumPy calch.mRsL = Rename... 3 mRSL 2009-30-07 08:50
[ Dock_working_dir éf codegrep. py 1.80 KB Py 2003-08-02 11:36
@ ESS CSPBuilder.tar.gz 158.60 KB gz 2010-30-07 17:01
|F-"—1 Farma_BH I il T d 4dA=F RAMSs ) T — lalata el = Na'slE F=aT




v File Manager - Mozilla Firefox -
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L —————————

Bl Dashboard

Edit contents:

££ Submit Job

m--.nm]

H HRHBHBHBTI BJ & ==.-—  [He <4 il
£ Files —
=DOCTYPE HTML PUBLIC ~/WW3CHDTD HTML 4.01 Transitional/EN'>
1 Jobs <htmi> O
<head=
eI <title>Private portal for Online-CT<fitle>
ﬁ Resources =link rel="stylesheet” type="text/css™ href="/images/site.css5™ media="screen />

=link rel="stylesheet™ type="text/css™ href="vgrid/Online-CT/path/style.css™ media="screen /=
i*1 Downloads

B Runtime Envs

=script type="text/javascript” src="/ipages/js/jguery-1.3.2. min.js"></script=
=script type="text/javascript” src f!iBges.fjs.f}query.preﬂy print.js"=<fscript=

== People <script type="textfjavascript” src="/images/js/jguery.form.js"=</script>
e
£
oo <script type="textjavascript™
r— Shell function socurcelnput3elected() {
var form = document.forms["submitform;
B Docs var source_selected =7
var i; &
EI:‘#J IL;EUE?{;;E‘%UU“.“ frrl =M iefarmPemrcrainmn 1 lanedhe o 7 v .‘;
i
Certificate expires in: Save Changes Close Download
340 23 47 46 y
Days Hours Minutes Seconds e 1IGGKU
3 lgs MDGrid

T IF- N



e The Grid work unit Is jobs
— Typically batch command(s)
— Including resource specs
— User input/output files

e Users send jobs to MiG queue
— Replication (if enabled)
— Execution when a suitable resource is ready
— All job handling is done by MIG
— User may override jobs: hold, cancel, resubmit

o Grid apps typically wrap jobs to create flow
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Submit Job

This page is used to submit jobs to the grid.

There are 3 interface styles available that you can choose among: | fields style , = textarea style , | Jfiles style

Please note that changes to the job description are *not* automatically transferred if you switch style.

Please fill in your job description in the fields below:

Please fill in one or more fields below to define your job before hitting Submit Job at the bottomn of the page. Empty fields will simply
result in the default value being used and each field is accompanied by a help link providing further details about the field.

Execute Commands: @ help

kcho 'hello grid!"

Input Files: @ help
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Minimum intrusion Grid

Job Manager - Mozilla Firefox

https://dk.migrid.orgy

v| [-?lv

a

Job Manager

== 15 = = |15 jobs per page ¥ |load | 100

¥ | last jobs matching [*_2(}1 1_* |

br_'l 339146_6_10_2011__12_0_6_dk.migrid.org.0 EXECUTING

0 33913?_5_3_2011_?_34_4*{.0@.0
N

FROZEN

% Date
Fri Jun 10 12:00:06 2011

Tue May 3 07:34:48 2011

| Il Dashboard
| £ Submit Job

| £ Files

| £ Jobs

o~ VGrids

| € Resources

File Edit View History Bookmarks Tools Help

Minimum intrusion Grid

Job Mawilla Firefox
> N =l migrid.org

https://dk.migrid.org/

v| [-’lv

Q|

Job Manager

F= =5 = = |15jobs per page V¥ load| 100 ¥ |last jobs matching t}zm 1 * |

" 339146_6_10_2011__12_0_6_dk.migrid.org.0 FINISHED

(] 339137_5_3 2011__7 34 48 dk.migrid.org.0 FROZEN

# Date
Fri Jun 10 12:00:06 2011

Tue May 3 07:34:48 2011
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Minimum intrusion Grid

| Il Dashboard
| £% Submit Job

| £ Files

| £% Jobs

o~ VGrids
| E Resources

| i*1 Downloads

| @ Runtime Envs

2% People

File Manager

/job_output/339146 6 10 2011__12_0 6 dk.migrid.org.0/

= i Date
* Size 5 *

& BINF 339146_6_10_2011_12 0_6 dk.migrid.org.0.io- ., oo o o o 2011-10-06

& BIRC status 14:00

‘e CT-Toolbox 339146_6_10 2011__ 12 0_6_dk.migrid.org.0.status 21.00 B status fﬂ?{;{;mﬂa

& CellBlade :

e DCSC 339146_6_10_2011__12_0_6_dK.migrid.org.0.stderr 0.00 B  stderr fgl;{;mm

'« DEMO ‘

& DIKU 339146_6_10_2011__12_0_6_dk.migrid.org.0.stdout 1200 B  stdout fﬂ?{;{;‘m
LR ke :

- Mozilla Firefox

File Edit View History Bookmarks Tools Help = =+ ) # |

[E File Manager » “E https:ﬁdk.mi....ng.ﬂ.stdout » HT]
< hello grid! >




*Resource and user ‘contract’
 without them almost nothing is guaranteed
 used to negotiate apps and libs in a generic fashion
e anyone can define them, but only resource owners

can specify which ones they implement and how
* N0 spec update is possible, always create new

*Examples
 PYTHON-2 (any Python 2.X interpreter) E—

BLAST2-10

* resource owner specifies PYTHON=/path/to/python “w
* user knows that $PYTHON contains actual path in job “

» Local files, devices or markers ZERONSTALL-1.0 [ |
Managed by resource owners (users)




Runtime Environments - Mozilla Firefox
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| B Dashboard

| £% Submit Job
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| i*1 Downloads
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Fridun 102011 14:31:42
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| @ Runtime Envs

Certificate expires in:
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Runtime Environments

Runtime environments specify software/data available on resources.

@' Documentation on runtime environments

Existing runtime environments

== 12/3 %z"[z{}runtimeenvs per page V|

_ ¥ - % Description # Resources

Development headers and static libraries for any Python in the 2.X
p series.
@

For most distributions these components are not included in the
standard Python package but rather have their own -dev package.

Development headers and static libraries for any Python in the 2.6

p series.
PYTHON-DEV-26 @ © For most distributions these components are not included in the B

PYTHOMN-DEV-2 (&

standard Python package but rather have their own -dev package.
SCIPY-0.1 @ @ sScientific Tools for Python 2
TESTRE @ @ test description 1

The Zero Install Injector makes it easy for users to install software

Coaal L m_ . _a _a_ti_ . mroa_a__ _ xi__ wowrme  _x

¥ Created

Tue May 25
16:55:35
2010

Thu Jun 3
09:20:28
2010

Tue May 25
16:40:59
2010

Fri May 19
09:51:12
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Show runtime environment details

MName
Description
Meeded software

Created
Creator
Job count
Resources

Environment variables

PYTHOMN-2
Any Python in the 2.X series

A oo

¥

MName: Python

Url: @ | httpe/fwww. python.org
Description: Python 2.X

Version: 2%

Mame: PYTHON (use with $PYTHOMN)
Example: fusrbin/python

Description: Fath to the python interpreter

Wed Mar 12 16:20:27 2008

fC=DK/ST=NA/L=NA/O=DIKU/OU=MNA/CN=Jonas Bardino/emailAddress=bardino@diku.dk

(not implemented yet)

klynge.ekstranet.diku.dk.1, kKlynge.ekstranet.diku.dk.0, fyrgrid.grid.aau.dk.0, fyrgrid.grid.aau.dk.1,



Execute Commands: () h
‘$PYTHDN fib.py 26

Executable Files: & help
fib.py

CPU/Wall Time (s): & help

300

Memory (MB): & help

256

Disk (GB): @ help

1

Runtime Environments: |

" pYRO-3.8.1
& pyTHON-2
" PYTHON-2.5

File Manager
/

&/ ||| &2/ fib.py
2] .88h fib.
& BINF
: BIRC £/ tiodyn
& CT-Toolbox —
'« CellBlade 2] forkbo
& DCSC gridjot
e DEMO . |gridjot
(& DIKU gridjok
lgsl DistNumPy D gridjot
[ Dock_working_dir gridjot
& ESS "
lgs Farma-BR
' GRSfs hello-
o GTA-2006 " |Hello.q
(e HP-NumPy Hello.|
& ICsUT " |hellog
e IGGKU =
gz MDGrid " infile
[ MIG-UT ~. ..

Select file:

| fib.py

\ ‘

Edit contents:

#l/usr/bin/python
# -*- coding: utf-8 -*-
""" Simple recursive Fibonacci

import sys

def fib(arg):
if arg < 2:
return arg
return (fib(arg-1) + fib(arg-2))

f _ name  ==" main__ "

if len{sys.argv) < 2:
print "Usage: %s VALUE" % sys.argv[0]
sys.exit(1)

val =1

try:
val = int{sys.argv[1])

except ValueError:
print "lllegal input value: %s" % sys.argv[1]
print "Usage: %s VALUE" % sys.argv[0]
print "falling back to %6s" % val

print "fib %s is %s" % (val, fib{val))




o Straight forward collaboration
« Share files
e Share resources
* Private web page / portal
e Public web page / portal
* Private Wikis

* Private SCM repositories
_ @\ Mol
Private Forum ®,

* Completely user managed mercuria




VGrid administration - Mozilla Firefox -
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Minimum intrusion Grid

|l Dashboard
| £ Submit Job

| £ Files

| £ Jobs

o VGrids
| E Resources

| i'1 Downloads

| @ Runtime Envs

[ Poople
| 4~ Setftings
| Shell

' B Docs

VGrids share files, a number of collaboration tools and resources. Members can access web pages, files, tools and resources.
Owners can additionally edit pages, as well as add and remove members or resources.

VGrids managed on this server

==N/a = = | 25VGrids per page ¥ |

_-- ¥ Files = Web Pages ¥ Wiki ¥ SCM # Forum = Monito

Generic — - - - Ll View

BINF J—” ;;,5 les Open @ | View [w] Edit @ | View [] Edit [ Open [iZiOpen [F] View [F View o0pen  [§View

BIRC & 8 leOpen @|View [ Edit @] View <] Edit [ Open [iiOpen = View [&] View “OOpen g View

CellBlade & 48 |eOpen @|View [ Edit @] View ] Edit 15 Open [ Open [= View [F View OOpen [ View

CT-Toolbox  #° 45 |egOpen @|View |ofEdit @ | View (o] Edit [ Open [ Open [=] View & View JOpen  §y View

DCSC & 4B [z0pen @ View L|E+:I|t @ | View DEd|t [Ldeen [Ldﬂpen .-_;Imew |u_“-|"u"iE'W ‘oopen  (§y View
i o 1 - = o la - |

Additional VGrids

Please enter a name for the new VGrid to add, using slashes to specify nesting. l.e. If you own a VGrid called ABC, you can create
sub-VGrid called DEF by entering ABC/DEF below.

H Create VGrid |
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Administrate VGrid: Online-CT - Mozilla Firefox -
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| Il Dashboard
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| #~ Seftings
| Shell

| B Docs

Thu Jun 16 20171 12:01:07
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Certificate expires In:
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Administrate 'Online-CT'

Owners

g Hide Owners
Current owners of Online-CT:

Remove owner
) [C=DK/ST=NA/L=NA/CO=DIKLIOU=NA/CN=Jonas Bardino/emailAddress=bardino@diku.dk

) fC=DKSST=Denmark/L=MNA/O=DIK L/ OU=NA/CN=Brian Vinter'emailAddress=vinter@diku.dk

| Remove owner |

l

| Add vgrid owner |

Members

o Hide Meﬁ%rs
Current me rs of Online-CT:

Remowve Owner

7

() [C=DK/ST=Denmark/L=NAO=DIKL/OU=MNA/CN=Kenneth Skovhede/emallAddress=skovhede@diku.dk

7

L (C=DK/ST=Denmark/L=NA/O=DIKWOU=MNA/CN=Martin Charles Florents Djurnoe/emailAddress=djurnoce@diku.dk

oy

(_J {C=DK/ST=NA/L=NA/O=DIKU/QU=MNA/CM=Finn Krog/emailAddress=finnkrog@diku.dk




- Private portal for Online-CT - Mozilla Firefox -

File Edit View History Bookmarks Tools Help « = O # https:,f,-"dk.migrid.urg; 'l [':!l'ci-:::-c::-c_]eilai. G\I

Live Results

It is now possible to run the entire simulaticon on the Grid without touching any code or command lines. Just select number/position of sources below and click
‘Run’to start a simulation. You can select an input image and no projection to run a full simulation, or select projection data to load saved projection results anc
only run the reconstruction part of the simulation using those projection data. The optional filter is applied to the projection data before the reconstruction in ord
to enhance certain features like edges on the reconstructed image. Motification is optional, too, and uses the addresses you have set on your MiG Settings

page.

Input image
l sample1.png v ]

Projection data
l \A
Sources [m] equidistant O random O bit string '/ colon-separated list of angles (degrees)

20 ¥

Filter

| d

Result notification

LY

Extra simulation arguments {only for experts])

| |

Your latest jobs are monitored below with updates every two minutes:

]

Job ID Status Date
339146_6_10_2011__12_0_6_dk.migrid.org.0 FINISHED Fri Jun 10 12:00:06 2011
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b Public page For Online-CT - Mozilla Firefox
File Edit View History Bookmarks Tools Help ) & '.._. http://dk.migrid.org/vgrid/Online v "..‘]1

- Online CT

/
L
Yo
s

Online CT Scanning

Welcome to the public Online-CT page!

Online-CT is a project focused on developing and building a solution for efficient analysis and cutting of pork carcasses in slaughterhouses. The analysis is
based on CT scanning and online reconstruction of the intersection images in the actual production line, so the results must be available within seconds in orde
to keep up with the flow. As an example the intersection image below could result in detector readings as visualized in the sinogram, and we can then use e.g.
filtered back projecticn to obtain an estimate of the actual intersection. This sinogram was cbtained through a forward projection with the target image, but in th
real setup we will only have the detector readings from the CT scan.




- FrontPage - Online-CT - Mozilla Firefox -
File Edit View History Bookmarks Tools Help <« = ) # |'£' il [gls MeTgs) hteps://dk.migrid.org ‘rl [;-f_,l'r Google DA Q\l
Login

|search || Titles || Texi
- RecentChanges || FindPage | HelpContents
Edit (Text) Edit (GUI} Info Attachments | More Actions: j

Online CT Owners Wiki

Shared space only for owners of the Online-CT VGrid.

We will most likely primarily use the @ Members Wiki for project information.

Please feel free to add relevant contents.

Interesting starting points: h

e RecentChanges: see where people are currently working

e WikiSandBox: feel free to change this page and experiment with editing
¢ FindPage: search or browse the database in various ways

¢ HelpOnMoinWikiSyntax: quick access to wiki markup

« SiteNavigation: get an overview over this site and what it contains

How to use this site



> Online-CT member SCM repository: files for changeset 3ca4c0f56ec0 - Mozilla Firefox -

File Edit View History Bookmarks Tools Help « = # # https:ﬁdk.migrid.org; T] ['.’-l‘l'-i.-:::-:::i_'|e22-.¢. ':'\l

changelog|shortiog]tags] changeset] zip[oz
files for changeset 3ca4c0f56ec0: /xrayengine/

drwxr-xr-x [llp]

drwir-xr-x html/

drwxr-xr-x image-icons/
drwxr-xr-x image-input/
drwir-xr-x IIlI‘SLI"

drwxr-xr-x projection-input/
drwir-xr-x src/

-rw-r--r-- 2011-05-31 14:27 +0200 1392 README

-rw-r--r-- 2011-05-31 14:27 +0200 6037 README . cuda
-rwxr-xr-x 2011-05-31 14:27 +6200 2756 cbreconclient.py
-rwxr-xr-x 2011-05-31 14:27 +0200 16195 Cbreconserver.py
-rw-r--r-- 2011-05-31 14:27 +0200 844 configure-phantom-katsevich.xml
-rw-r--r-- 2011-05-31 14:27 +06200 837 configure-pig-fdk.xml
-rw-r--r-- 2011-05-31 14:27 +0200 843 configure-skull-fdk.xml
-rwxr-xr-x 2011-05-31 14:27 +0200 9930 dynrange.py

-r--r-- 2011-05-31 14:27 +0200 48384 fdk.py

-r--r-- 2011-05-31 14:27 +0200 1631 (Jeometry.c

-r--r-- 2011-65-31 14:27 +0200 1276 geometry.h

-r--r-- 2011-05-31 14:27 +0200 52941 gJeometry.py

-r--r-- 2011-05-31 14:27 +0200 198880 input-dump.png

-r--r-- 2011-05-31 14:27 +0200 90846 input-image.png
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General CT Tools?

Q|

Certificate expires in:

340 19 57 25

Cays Hours Minutessecond:

10 Jun
=0 2011
15:41:31

IC=DKI/ST=NAIL=NAIO=DIKWOU=NA
ICN=Martin RehrfemaillAddress=rehri@diku.dk

[C=DKJ/ST=NA/L=MNAO=DIKU/OU=MNA
fCM=Jonas
Bardino/emailAddress=bardino@ diku.dk

10 Jun 2011
15:36:38

# Message
This sounds like a very good idea.

I've created a VGrid nameg, 'CT-Toclbox' for the purpose. |
think we should keep the rent develocpment projects in th
VGrids in which they are located now, and then use
CT-Teolbox for generic release versions, which can be used &
templates for future projects.

Cheers,
Martin

Hi Online-CT'ers

We have a number of different CT projects running. but the
implementations are developed in different vgrids and local repos.
Should we try to collect a generic version of the implementations
a kind of toolbox? Maybe a new VGrid?

Cheers, Jonas

L4 Reply to this thread
“Z>Reload thread

= Return to forum index

Subscribe/unsubscribe to thread updates
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File Edit View History Bookmarks Tools Help *+ = O & |EEFGTGIGETGY https://dk.migrid.org; '] ['.’-" Google DA O._]
Resource job request
Listing the last reguest from each resource
Resource |10 with exe Last e MNode Disk Memory Job
e e e e e e e F e e F e
* unit ¥ ceen T VGrid = Ilsr:ll'le * count ¥ ©B) * (MB) # Arch % Status % s T Remain
Fri Jun 10 Mo jobs in
amigosi0.diku.dk.0 15:35:40 queue can
W (aliaz EightByEight) 2011 DKL a00 1 10 8192 AMDE4  be 380 0d, Oh, 3m,
localhost (0d Oh 2m executed
25z ago) by resource
FriJun 10 Mo jobs in
escience? ekstranet. diku.dk.0 15:34:42 queus can
W [alias Sun T2} 2011 DKL 43200 1 10 32640 SPARC-T2 be 360 0d, Oh, 2m,
localhost {0d Oh 3m executed
232 ago) by resource
Fri Jun 10 Mo jobs in
klynge .ekstranet.diku.dk.0 15:33:59 queus can
W |(alias Klynge) 2011 DKL 14400 & 1 8192 AMDE4  be 380 0d, Oh, 1m,
klynge (0d Oh 4m executed
s aga) by resource
Fri Jun 10 Mo jobs in
pig01.ekstranet.diku.dk.0 15:37:28 queue can
W (aliaz Porky 1) 2011 DKL 3800 1 100 8192 AMDE4  be 380 0d, Oh, Sm,
localhost (0d Oh Om executed
37s ago) by resource
FriJun 10 Mo jobs in
cuda bardinozan.dk.0 15:36:45 queus can
W [alias EEE Box) 2011 DKL 3800 1 10 2045 X586 be 360 0d, Oh, 4m,
localhost {0d Oh 1m executed
202 ago) by resource
FriJun 10 Mo jobs in
amigosd0.diku.dk.2 15:36:54 queus can
%" (alias PlayStation3 Cluster) 2011 Dk 1000000 1 10 196 P53 be 380 0d, Oh, 4m,
P&3-02 (0d Oh 1m executed

11e annl

o rmannes



e Conventional resources
 Like all other Grid systems, only easier

« Basic user accounts with (restricted) ssh access from MiG servers
« Compute and external storage nodes

e MIG-SSS
« A very powerful screensaver
 Virtualised minimal Linux distro

* PS3-live
e Minimal Linux Live CD for PlayStation3

 One-Click

e The simplest possible way to contribute
* Web page with java applet



Temaer | Skivebord | Pauseskesm | Udseends | Indstilinger

i, g ;
wrrn . AT
N [ N0n- 4 20 nnen
EEI MiG Flayer - %CD—ROM BB Ethernet - OSGSTthsnnMicrc-ele-:trc-ni-:sUSBdevice |C,|

HEHEHEHE ARG R T

—ap— HEHEHEHE ARG R T

: HHHEHEH Lz 38028253802 #HHAHHERRHEHE R R HHEHERAHEHE

Fauseskaem HHHEHEH HHHHEHEHE HHAHHEREHEHEREHEREE HAHRHEHEAHEE  HHEHEHEER
MiG-555 “ @ HHHEHEE #  HEHEHEE # HHEHHEHEHEHEHBHERAEE  HEHHHEHEHEH  HHEHAHEH
HHHEHERE  BH HEHEHE HE HHHHEHEHEHEHAEHEEE  HHHAHHEHEHEHE  HERAHEH

Went: 5 5 | minutter [] Beskytmed acl EEEEEEI NN 2 2 SN 22 BN 2 E R 2R a2 Rl 2 pit i G SRR g 2 R g g
HHHEHERE  BHEEH # HEHE  HHEHHHEEEE BHEHEEE  HHEAHHEHEHEHEHEHEHRAHEE

Stramforsyning bl skaem HHHEHERE  BHEHE HHEHE  HEHAHHHEE  BHEHEEE  HEHAHHEREHEHEHEHERAHEE
Klik pa Stramforsyning for | EEEEEE I E 22 EEE LR EEDEIE RS L1 S R
stramzparefunktioner. HEHEHERE BHEHEHBHAHEEE  HHHHEHEHEHEHREHEEE HHHAHHEEHEHEHEHEHERAHEE
HEHEHER BHEHEHEHRAHEEE  HHHHEHEH  BHAHEEE HHHEHHE HEngHEH

HEHEHER BHEHEHEHAHEEE  HHHHHHEER  BHEHEEE HEHEH HEHEHE  HEHAHEE

HEHEHER BHEHEHEHAHEEE  HHHHHHEER  BHEHEEE HEHEH HEHEHE  HEHAHEE

HEHEHER BHEHEHEHAHEEE  HHHHHEHER  BHEHEEE  HHEAHHEEHEHEHE  HERHHEH

HEHEHEE BHEHEHEHAHEEE  HHHHHEHER  BHAEHEHAEH  HEHHEEHEHEH  HHEHAHEH

HEHEHESE BHEHEHEEHAHEEE  HHHHHEHER  BHAEHEHAHE  HAHHEEHEHE  HEHEHAHEH

NHHEHEEE  HERHEHEREEEEE  HHERHHEHEE  BHEHEHAHEH HHEHERAHEHE

HEHEHEHE ARG R T

R ARG R R R R R

#uuniiii Effectively putting your idle resources to use HEHR##ER

R R R T

HEHEHEHE ARG R T

HEHEHEHE ARG R T

DIkL

Ta direct input to this virtual machine, press Chr+G.



e a multi-core microprocessor (9 cores)

« Basically a (1 master)/(8 node) cluster on a chip
e PS3 version only enables 6 of the nodes (SPE's)

e 200+ GFlops (SP) @ 3.2 GHz

o 20+ Gflops (DP) @ 3.2 Ghz

* Alot of PS3's are available

e Linux Live CD puts PS3’s on MIG
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Resource management - Mozilla Firefox
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Q|

| Il Dashboard
| £ Submit Job

| £ Files

| £# Jobs

o~ VGrids
| € Resources

| i1 Downloads

| @ Runtime Envs

| =% People
| #~ Seftings
| Shell

' B Docs

Fridun 10 2011 13:36:24
GMT=0200 [CEST)

Resources available on this server

Available Resources

All available resources are listed below with overall hardware specifications. Any resources that you own will have a administration
icon that you can click to open resource management.

Certificate expires in:

34019 50 2

Days Hours Minutes Seconds

aInclude sandbox resources

Resource Status

== e = = |10 resources per page V||
4 Resource ID s s H"e:t::a 4 Alias 4 Nodes s :‘::;; s ;’E'; 4 Arch
=/ 1615b4b40084922872a8b06848a85930 -~ @ 0 1 52 53248 10 SUN4U
=il amigos24.diku.dk.0 &F 0 1 14 2048 10 X 86
=i fyrgrid.grid.aau.dk.0 &F @ 7 Fyrkat 17 8 16384 10 AMDE4
=il fyrgrid.grid.aau.dk. 1 &F @ 9 2 8 16384 10 AMDE4
=i amigos50.diku.dk.0 F @ 17 EightByEight 1 8 8192 10 AMDB4
gﬂescIemez.ekstranet.dlhu.dk.{) Jb @ 2 Sun T2 2 8 J2640 10 SPARC-T
=i klynge.ekstranet diku.dk.1 ,_,’ub @ 2 Klynge_grid 65 4 8192 1 AMDE4
=i klynge.ekstranet.diku.dk.0 & @ 9 Klynge 9 4 8192 1 AMDE4
=il pig01.ekstranet.diku.dk.0 &F @ 14 Porky 1 1 4 8192 100  AMDSB4
=il d3c374876deccefbefbbdf3095891167 o~ @ 1 41 4 8000 80 AMDB4
[
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Fridun 10 2011 13:38:43
GMT+0200 (CEST)

Resource Management - Mozilla Firefox

1] [-3' Google DA Q]

Use the Q]‘editing interface or make any changes manually in the text box below.
@ Resource configuration docs

Certificate expires in:

34022 9 43

Days Hours Minutes Seconds

t tHOSTLURL :
klynge. ekstranet.diku.dk

: tHOSTIDENTIFIER: :
]

v AMNONYMOLUS;
False

P P HOSTREY :
klynge. ekstranet.diku. dk,192,38. 115,205 ssh-rsa AAMAAB3NzaClycZEAAAABTwAAAQEAUCTODSCcm 3dwedly J1GInd4UC

Vi SEHPORT
22

s MIGLUSER: ¢

mig

:  RESOURCEHOME: ¢
Shomesmig/mighome /MiG/mig frontend/kLlynge. ekstranet.diku.dk.0

i FRONTENDMNODE: :
klynge.ekstranet.diku.dk

1 SCRIFTLANGUAGE: ¢

[ "] > |

Save | ——— | Forgetchanges
| Save || I

Front End

klynge.ekstranet.diku.dk Status Stop Clean



e Multiple cloudy ‘Cloud’ definitions

— Software as a Service
* \Web services/apps
— SalesForce, Google/Apple/Microsoft/... web apps, ...
— Platform as a Service
e Software stack
— Google App Engine, Microsoft Azure, ...
— Infrastructure as a Service

* Virtualized hosting:
— Amazon EC2, RackSpace, ...

Breadth




e The fall of Grid computing in general
— Started out with grand unified top-down vision

— Gradually lowered ambitions for reliability and
ease of management: 'job shop'

— Still requires expertise to use: few 'elite' users

* The rise of Cloud computing (laaS)

— Bottom up solutions to different isolated

problems
— Subsets of Grid vision: no collaboration!

— Isolated resource sharing at best
— Self service solutions require expertise to use



— Share compute, storage, ... resources
* Including PRC resources

— Preserving transparency and ease of use

— Collaboration platform
« Communication, share files, work flow

» Cloud inspiration? 3\/ ;!

— Better software sharing 5

— Application platform (Saas/PaaS) \,7 ;;J

3
— Virtual machines (laaS) \«!




. Use runtime envs
— Native apps controlled by admins
—On-demand apps controlled by users

e Central software repository

« Zerolnstall for on-demand apps
—Dynamic deployment
—Dependency handling
—Isolation and secure sharing
—User controlled use




- SWRepo - Mozilla Firefox -

File Edit View History Bookmarks Tools Help « = 9 # https:fﬁdk.migrid.orgf 'l ['::l'ii-:::-c::-g.e DA Q.l

SWRepo - Software Repository for grid.dk

Address

[software-repository/package

Description

Welcome to the grid.dk software repository management system: Here you can browse available packages an
edit any packages that you administrate.

Search Status

Searching for packages matching pattern 'openssl*

J!helimj]a]:nllﬁ3 Packages
The list below contains references to all matching packages.

Package
openssl




A

,| File Edit View Go Bookmarks Tools Window Help

% v = v @ 3 ‘g& https:,-‘,-‘portaI.gn'd.dkfcgi—bin;‘showvgridprivateﬁIe.py?vgrid_name=Matlal}CompiIer&path———index.htr‘ % v 9
Print -

Back Forward Reload Sitbp-

Matlab-Compiler MatLab Grid Service Pa
£ Back to the Top
_Compile MatLab MatLab Compilation
™ to Executable
Compiled Main MatLab File: ’ | Main MatLab file on the server (browse files or upload one)
£ MatLab .
Application Other MatLab or C components to be used in the compilation. i
OHher companents Specify paths to (or choose) files in your home directory, each on a
Output files (MatLab or C files): PEECY P8 ¥ v
£ from running
® Information EELRULESIS [ Run the compiled application mrank_test1{on AMD6&4 architecture):
- Arguments: “ | types the
S Target Architecture: | X86 e mpet tiles:(chonae) iFeY are
- Dashboard
[ Compile to an Application ]
o M Automatic . : h
" page refresh Compile Jobs submitted ciear
See the Job monitor page for previous jobs.
Existing Applications
4
Name Source file {main) Arch. Refresh Comments
aaa aaa.m X86 Delete Pending Job: 868_1_ 19 2011__ 13_58_16_portal.grid.dk.0
hellooo Matlab-Compiler/hello.m AMD64 | Delete | | Submitjob | | Doa parameter sweep |
mrank_testl Matlab-Compiler/main.m (and mrank.m) AMD64 | Delete | | Submit job | | Do a parameter sweep |
scalarprod scalarprod.m AMD64 | Delete Compilation 870_1 25 2011__12 21 2 portal.grid.dk.0 failed
v

9 ¥ Done == g



Miniviunv INTRUSION GRID

B pashboard MIG Virtual Mz

-l:"; Submit Job Request ¥irtual Machine

& Files Welcome to MiG virtual machine management!

¥ Jobs In this part of MIG you can;
B vCrids » Reguest Virtusl Machines, by clicking on the button above
® See your virtual machinas in the list balow.
£ vmachines ® Start, and connect to your Virtual Maching by clicking on it
€ Resources Your machines:
K2 Downloads —VirtualDesktopsRock —MyFavouriteDesktop —Scilab

B runtime Envus

#° settings

[~ shell

Specs Specs:
¢ Memory: 1024 s Mamory: 1024 s Mamary:
o Cpu's: 1 o Cpu's: 1 o Cpus: 1
& Arch: 1286 ® Arch: 1286 & Arch: 1286
¢ Password: UNKENOWMN ¢ Pascword: UMNKMNOWR # Passwaord




Computer

PS

jonas's Home

mig-home@dk.migrid.org - File Browser

File Edit View Go Bookmarks Help

4 Back ¥

Places v

4 jonas

= Desktop
__" File System
[ Metwork

1 Trash
[ build
[L] ®rayengine

[l ku
[ migrid-trunk

4 ) -~ - 2 100% @ |.|cun‘-.|’iew v | 0\

< fkjonas mnt . mig-home@dk.migrid.org

VGrid vinavl

ABC ABC

ase1.tk cacert.pem

. ABC

catch-linux-static-x86 catch-sandbeox.mRSL

CSPBuilder.tar.gz

"ratch.mRSL" selected (471 bytes)

4

VirtualDesktop

ABC

codegrep.py

devwrite.py




VNC display on server
—anonymous display at MiG servers

User: https+cert+java client
Resource: X forwarding to server display

Interactive job extras
— start VNC display
— redirect user to display




 Web server
— WSGI
— CGl
— XMLRPC
e MiG Daemons
— Job manager
— Monitor
— IM notifier
— SFTP daemon
— SSH multiplexing




. uItipIe front ends to functional

x
backends 9 £ 5
. = 3 0
— Input handler parses/validates o, © |
request to dictionary Input handler

_ Backend called with input Dict@nary

dictionary, and it interacts file
system (pickle) and daemons

— Backend return list of nested
dictionaries ~ Output handler

— Requested output handler
translates it to string

Functional back end

List of dictionaries

<G

< INLH
< NOSC -
< 1X3L -
< 34

<DdUTNX
< 3PPId



— CGl based isolated installation in VGrid dir
Mercurial SCM

— CGIl based isolated installation in VGrid dir
— Client access with user certificate
(Extended) Forest Board Forum

— Messages and status files in VGrid dir
Enchant, JSON and Paramiko
— Integrated module calls
Zerolnstall software deployment




— Validate SSH public key
— Map key to MiG user for user home

— Filter requests

o 'chroot' to user home, except vgrid shares
» Restricted files

* No symlinks
e NO access C

e Users can use sft
e Users can use SsS

nanges (chmod)
0 client to access MiIG home

nfs to locally mount MiG home



1. 24 «2 ™
2 4> -
MiG 5 Resource
Server . ?
<10 9 » \ %

User submits job to the MIG server (HTTPS and certificate)
Resource requests a new job to execute (HTTPS)

The MIG server schedules a job and creates the job script.
MiIG server sends the job to the resource using SCP.

. The resource starts the job script.

Resource pulls the inputfiles from the MIG server (HTTPS)
The actual job commands are executed

. Resource sends outputfiles to the MiG server (HTTPS)

. MiG server cleans up the resource using SSH

0. User retrieves job results eventually (HTTPS and certificate)

SOONDUTAWNE



4 N

/ ﬂz

:
4 » = Resource
Owner MIG > @
Server =g =
—9 > N )

1.Resource owner starts resource through MIG server (HTTPS)
2.MIG server creates resource scripts from conf (w. Session ID)
3.MiIG server copies FE and EXE scripts to resource using SCP
4.MiG server launches both scripts on resource using SSH
5.FE script loops: gateway to MiG server (HTTPS+Session ID)
6.Exe script pulls job with input/executable files through FE
7.Exe script executes job

8.Exe script sends result with output files through FE

9.Result or timeout on MIG server triggers clean up and launch
of new EXE script on resource ... repeat from (6) ...



« MIG daemons run as one unprivileged user
— User homes are in same account

e prevent illegal directory traversal
e Symlinks from VGrid shares to user homes
— Prevent symlink creation/modification

* Resource access without certificate ﬁ
— Random Session IDs

e Cross Site Scripting / Request Forgery

— Strictly validate all input and output
— Require HTTP POST in modifying interfaces



. Extremely fast development

o Standard library and extensions for
everything

 More functionality in fewer lines of code
* 50K lines (SLOC) in MIG
* 1M+ lines in comparable middlewares
e Quality of code / Maintenance
« Dictionaries, pickle for lightweight DB's Puthon
* Flexible output formatting e

powered



ure
 Apache: HTTPSServer, Django, Zope, ...
 OpenSSH ssh/scp to resource: Paramiko

 cURL with client certs: urllib, pyopenssl,

pycurl
* IRC Notify: libpurple or dbus+pidgin
« HTML formatting: Mako, Clearsilver, ...
 Manual JQuery javascripting: pyjamas
« Bash scripts: python equivs
« Daemons: TCPSocketServer, ...




— Scalabllity, TLS/SSL, URL rewrite
CURL

— Limited native SSL client certificate support

IRC Notify
— python-purple has rough edges

Manual JQuery javascripting
— Pyjamas is still experimental

Bash resource scripts
— Python world domination still getting closer :0)



e Easy to use, transparency
— users / resource owners

* Flexible resource sharing
— Dedicated, PRC and laaS style

e Dynamic collaboration tools
« Application platform
« Dynamic software deployment

e QOutstanding issues
— Beyond 'research’ project
— server distribution performance
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Minimum
intrusion Grid N

Search this site

Welcome to MiG Welcome to MiG

About the Project

¥ Getting started
ng Minimum intrusien Grid (MiG) is an attempt te design a new platform for Grid computing which is driven by a

Adding a resource to MIG stand-alone approach to Grid, rather than integration with existing systems. The goal of the MIG project is to
MiG Sandboxes provide Grid infrastructure where the requirements on users and resources alike is as small as possible
* In Danish/ Pa dansk (minimum intrusien). MIG strives for minimum intrusion but will seek to provide a feature rich and

MiG Sandkasser dependable Grid solution. Read more ...

Velkommen til MiG Introduction to MiG in Danish
People
Publications MiG supports Sandboxes to allow anyone to denate spare computing resources to the grid. Further details
about sandboxes is available in Danish and in English .
Related Links
Student projects We additionally maintain MiG projects at Goegle Cede and Google Groups to host all our public

Tutorials and talks documentation and code. Please take a look there if you do net find what you look for here.

Sitemap

www.migrid.org
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