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A. GR-05-DEMOKRITOS Grid Site

Domain:
inp.demokritos.gr

Monitoring:
http://goc.grid.sinica.edu.tw/gstat/GR-05-DEMOKRITOS]|

Accounting:

http://goc.qgrid-|
support.ac.uk/gridsite/accounting/tree/roc view.php?Executin
DEMOKRITOS

Web Site:
[http://grid.demokritos.qr|

o W
|zt
(e
; Resource a
o & Broker, VOs - arxiloxos2

P, i 1218 xg006
¢ | & 2 =
N = &
\ e — e
| xg010 s

In the framework of the analysis of CMS data, as well as the production of
simulated events to be used in current and future analyses, the Institute of Nuclear
Physics is developing a PC-Linux computing farm with high capacity and fast
response. At the present time, the farm is still at an early stage of development and
under continuous upgrade and expansion. At the time of writing this guide, the
available infrastructure consists of 2 Computing Elements, two fileservers (2.5TB
disk space overall) and 34 working nodes (22 PentiumIV-120Gb HD, 6 Pentiumlli
and 6 Xeon-80Gb double processor) configured so that they form a Grid Site , which
is part of the LCG Girid.

The GR-05-Demokritos Grid Site is a Phedex (Physics Experimental Data
Export) node controlling and maintaining 3TB of data for CMS accessible from
CERNs PubDB.


http://goc.grid.sinica.edu.tw/gstat/GR-05-DEMOKRITOS
http://goc.grid-support.ac.uk/gridsite/accounting/tree/roc_view.php?ExecutingSite=GR-05-DEMOKRITOS
http://goc.grid-support.ac.uk/gridsite/accounting/tree/roc_view.php?ExecutingSite=GR-05-DEMOKRITOS
http://goc.grid-support.ac.uk/gridsite/accounting/tree/roc_view.php?ExecutingSite=GR-05-DEMOKRITOS
http://grid.demokritos.gr/

B. User guide

In what follows we have tried to record the series of steps which a user has to
take in order to use the available infrastructure in order to perform various
computational tasks, both in the context of a general user, as well as in the context of
CMS data production and analysis. 1

Important Notice: This document is under construction and may be incomplete.
Please provide feedback to Katerina Zachariadou (zacharia@inp.demokritos.gr) on missing,
inaccurate, or unclear information.




1. Get a digital certificate

1. Login to the INP Grid cluster User Interface (Ul) (ui.inp.demokritos.gr).
2. Create your personal key and certificate request:

ui > grid-cert-request —int

(You will be asked to create a password for your grid proxy)
Then you will be asked to insert the following parameters:

Country nane > GR

Level 0 Organi zation> HellasGid
Level O Unit -->inp.denokritos.gr
Name -> your nane

A directory will be created named . gl obus. Inside the . gl obus directory you will

find the files:
user cert . pem(an empty file)
usercert_request. pem
usercert. pem

3. Transfer the file usercert _request. pemto your computer and send it

by e-mail to hel | asgri d- ca@hysi cs. aut h. gr

4. Ask Christos Markou to send a fax to HellasGrid-CA verifying that you are a

member of the IPF Demokritos.

5. HellasGrid-CA will send you by e-mail your personal certificate

(username@inp.demokritos.gr.pem

6. Tranfer the file usernane@ np. denokritos.gr.pem to the UI

(ui.inp.demokritos.gr) and locate it in your . gl obus directory.
7. Goto. gl obus directory and rename it :

ui > mv usernane@ np. denokritos. gr. pem usercert. pen

8. In order to import your private key and certificate in your browser you must

create a pkcs12 bundle. This can be achieved by issuing the command:

ui @iser nane/ . gl obus> openssl pkcsl2-export —in

“My Certificate” —out mnycertificate.pl2

~/ . gl obus/ usercert. pem —i nkey ~/. gl obus/ userkey. pem —nane

After issuing the above command, you will be asked to enter the pem pass phrase.
This is the pass phrase you entered during the initial process of creating the certificate



request. Next you will have to enter an export password for the pkcs12 bundle and
you will have to use it during the import procedure.

9. Transfer the pkcs12 bundle to your computer

10. Use Internet Explorer (recommended) and follow the instructions:

Step 1 (Importing HellasGrid CA Certificate to the browser)

11. Open http://pki.physics.auth.gr/hellasgrid-ca/CA/ in
your browser

12. Click on (Cick here to inport HellasGid CA
certificate directly to your browser).

13. A Window will pop up. Click on the button open.

14. Select the option I nstal |l Certificate. Click on Next two times and
the Fi ni sh.

15. Answer YES to the question " Do you want to ADD the foll ow ng
certificate to the Root Store?"

You have successfully imported the HellasGrid CA Certificate into Internet Explorer
Step 2 (Import your pkcs12 bundle to the browser)

16. Open an Internet Explorer Window

17. Go to Fi | e- >Open; Browse to the pkcs12 bundle you have transferred to
the computer and open the file.

18. A new window will popup. Press Next to the following two screens.

19. I n the 3rd screen you will be asked to enter your password. This is the export
password you entered previously.

20. Enable "Enabl e strong private key protection. You wl|
be pronpted every tinme the private key is used by an
application, if you enable this option."

DO NOT enable "Mark this key as exportable. This wll allow
you to backup or transport your keys at a later tine."

21. Select Next in the following 2 screens and then Fi ni sh.
22. Select OK to the following window.

Congratulations you have imported your certificate and private key to the browser.

Go to Microsoft Outlook

23. Goto Tool s>Opti ons—>
>Security and press Setup Secure e-mail. Select OK. Go back to
Securi ty and select the Options

a)add digital signatures to outgoi ng nessages



b)send cl ear text signed nessage
Select Appl y and OK

You are ready to send a digitally signed e-mail to hellasgrid-ca@qrid.auth.qr|

stating that you accept your certificate and that you adhere to theHellasGrid
Certification Policy:

To whom it may concern,
With this email | state that

1. |, #H#H#H#H, accept my x509v3 digital certificate with
DN: /C=GR/O=HellasGrid/OU=inp.demokritos.qgr/ CN=######
Serial Number: 0x011C
signed by /C=GR/O=HellasGrid/CN=HellasGrid CA

2. | adhere the HellasGrid CA policy and usage rules found at:
http://pki.physics.auth.gr/hellasgrid-ca/CPS/HellasGrid-CPS.pdf|
(O.1.D. 1.3.6.1.4.1.13089.2.1.10.1.4)



http://pki.physics.auth.gr/hellasgrid-ca/CPS/HellasGrid-CPS.pdf

2. Registering with LCG-2

Before a user can use the LCG-2 service, registration of some personal data with the
LCG registration server (hosted at CERN) plus some additional steps are required.
For detailed information please visit the following URL.:

To actually register oneself to the LCG-2 service, it is necessary to use a WWW
browser with the user certificate installed for the request to be properly authenticated.

2.1 Virtual Organizations

A second requirement for the user is to belong to a Virtual Organization (VO).
A VO is an entity, which corresponds typically to a particular organization or group
of people in the real world. The membership of a VO grants specific privileges to the
user. For example, a user belonging to the ATLAS VO will be able to read the ATLAS
files or to exploit resources reserved to the ATLAS collaboration.

Entering the VO of an experiment usually requires being a member of the
collaboration; the user must comply with the rules of the VO relevant to him/her to
gain membership. Of course, it is also possible to be expelled from a VO when the
user fails to comply with these rules.

It is not possible to access the LCG-2 Grid without being member of any VO.
Every user is required to select his/her VO when registering with LCG-2 and the
supplied information is forwarded to the VO administration and resource prividers for
validation before the registration process is completed. This forwarding is
accomplished by the registration interface back-end automaticaly. It generates an
email to the VO manager of the selected VO requesting addition of the user to the
VO.

Currently, it is only possible to belong to one VO at a time. This is fine for
most users. In the rare case that you need to belong to more than VO, then you should
contact the LCG registration service (whose URL was given before).

A complete list of the VOs accepted by LCG-2 is available at the URL.:
http://Icg-registrar.cern.ch/virtual organization.html|



http://lcg-registrar.cern.ch/
http://lcg-registrar.cern.ch/virtual_organization.html

3. Submit a job to the INP Grid cluster
3.1 Job without input /output data streams
Login to the INP Grid cluster User Interface (Ul) (ui.inp.demokritos.gr).

Before interacting with the Grid make sure that the files inside your . gl obus
directory have the following permissions:

-rwr--r-- 1 denocns production 2242 Cct 26 13:31 nycertificate.pl2

-rwr--r-- 1 denocns production 4861 Cct 26 13: 28 usercert.pem

-rwr--r-- 1 denocns production 1339 Oct 20 11:42 usercert_request. pem
------ 1 denocns production 963 Oct 20 11:42 userkey. pem

You will need a proxy certificate. This proxy is your credential which authenticates
you in every secure interaction on Grid and has a temporal life. In order to create a
proxy:

[ ui ]/ honme/ your _username>gri d- proxy-i nit

If the command is successful, you will receive as output:

Your identity:

[ C=CR/ O=Hel | asGri d/ OU=i np. denokritos. gr/ CN=Kat eri na
Zachari adou

Enter GRID pass phrase for this identity: (you nust
i ntroduce your password)

Creati ng proxy

............................................. Done
Your proxy is valid until: Thu Nov 10 02: 06: 53 2005

To submit a job, you must first create a .jdl file stating the executable image and the
output files as in the following minimal test jdI:



Executable = "tj ob. sh";

##Ar gument s = "inputfile”; If your job has an input

S o ey | e it
I nput Sandbox = {"./tjob.sh"};

###1 nput Sandbox = {"nyexecutable","inputfile"};

Qut put Sandbox = {"tjob.out","tjob.err"};

Requi rements = ot her. d ueCEUni quel D ==

"xg009. i np. denokritos. gr:2119/j obmanager -1 cgpbs-cns"

Find a template job (t j ob. sh) and a jdl file (tj ob. j dl ) in the directory
/ t est s/ Gener al and copy them to your working directory. (Find also a minimal
jdl file (tfortran.jdl) for submission of a simple (test_fortran. exe)
fortran executable.

Submission is performed with the command:

[ui]/honme/your username> edg-j ob-submt --vo cns -0
| ob_outﬁut tjob.jdl

The edg_jobld has been saved in job_output file

If job submission is successful, the middleware displays a message of the following
type:

Loggi ng to host arxiloxosl.inp.denokritos.gr, port 9002

The job has been successfully submitted to the Network
Server.

Use edg-j ob-status conmmand to check job current status.
Your job identifier (edg_jobld) is:

6Tw

The edg_jobld has been saved in the followi ng file:
/ home/ denocns/ t est s/ j ob_out put

Sel ected Virtual Organisation nane (from--vo option): cns
Connecting to host arxiloxosl.inp.denokritos.gr, port 7772

=== edg-j ob-submt Success =================================

https://arxil oxosl.inp.denokritos.gr: 9000/ Tr 7Muof 36saCHKG67ynr

Monitor execution and recover output as follows:

[ui ]/ home/ your _user nane> edg-j ob-status JID
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For the above example:

[ui ]/ honme/your _usernanme>edg-j ob-status \
https://arxil oxosl.inp.denokritos.gr: 9000/ Tr 7Muof 36saCHK6
7ynr 6Tw

BOOKKEEPI NG | NFORMATI ON:

Status info for the Job :
htt ps://arxil oxosl.inp.denokritos.gr: 9000/ Tr 7Muof 36s

aOHK67ynr 6 Tw
Current Status: Done (Success)
Exit code: 0

St at us Reason:
Desti nati on:
xg009. i np. denokri t os. gr: 2119/ ] obnmanager - | cgpbs-cns
reached on: Fri Nov 4 12:50:38 2005

R R b Ik S b Sk b S 3 Sk S b S b b S b b S bk I R S b ik S b b S S b S b b S

ob term nated successfully

Wait foyéne status flag. When the job status is Done then one can retrieve
the results:

[ ui]/ hone/your _usernane> edg-j ob- get -

eg.

[ui] /home/ denbcns/tests > edg-j ob-get - out put
htt ps://arxil oxosl.inp.denokritos.gr:9000/ Tr 7Muof 36saOHK6
7ynr 6Tw

Retrieving files fromhost: arxiloxosl.inp.denokritos.gr
( for

htt ps://arxil oxosl.inp.denokritos.gr:9000/ Tr 7Muof 36saOHK6
7ynr6Tw )

kkhkhkkhkkhkhkkhhkhkkhhkkhhkhkkhhkhkkhkhkkhhkhkkhkhkkhhkhkkhhkkhhkhkkhkkhkhkikkikkhkhkkhhkikkhkkh*k*%x

JOB GET QUTPUT OUTCOVE
Qut put sandbox files for the job:

htt ps://arxil oxosl.inp.denokritos.gr:9000/ Tr 7Muof 36saOHK6
7ynr 6Tw

have been successfully retrieved and stored in the
directory:

[ tnp/ j obQut put/ denpcns Tr 7Muof 36saOHK67ynr 6 Tw

11



meaning, that the system has decided to put the output files into the directory
[tmp/jobOutput/democms_Tr7Muof36saOHK67ynr6Tw

A final step could be to copy the files to your home directory:

[ui]/ honme/your _usernanme>cp /tnp/jobQutput/
denocns_Tr 7Muof 36saOHK67ynr 6Tw  $HOVE/ Qut put _Di rectory

If you want to delete the job:

[ui ]/ home/your usernane > edg-job-cancel JID

3.2 Job with input /output data streams

Important notice: The input and output sandboxes are intended for relatively small
files (few megabytes) like scripts, standard input, and standard output streams. If you
are using large input files or generating large output files, you should instead directly
read from or write to a storage element. Abuse of the input and output sandboxes can
fill the storage on the Resource Broker and cause the broker to crash.

3.1.a Small input/output data files

Use Input/Output Sandboxes in the .jdl file. Find a template jdI file (t _smal | . j dl)
in the directory / t enpl at es/ Gener al . The above jdl executes a simple fortran
executable (t est i n_out . exe) that reads data from a file (t esti n) and writes
data to an output file (t est out )

1. Copy the filest _smal | .jdl, testin, test_in_out.f,
test _i n_out . exe to your working directory.

t small.jdl: -
a very simple fortran executable

.

Executable = "test _in_out.exe"; Input data
StdQut put = "t_snmall.log";

StdError = "t_small.err”; /

| nput Sandbox =

{"./test _in_out.exe","/honme/denocns/tests/testin"};

Qut put Sandbox = {"t_small.log","t_small. err";;t estout"};

Output data |

12




2. Create a proxy if you haven’t already created

[ui]> grid-proxy-init

3. Submit the job:

ui > edg-job-submt -vo cns -0 tsmall_output t_small.jdl
b SN

4. Wait for done status flag: Find JID in the

tsmal | _out put file

ui > edg-j ob-status ﬁTD

5. Retrieve the output file (t est out ):

ui > edg-j ob-get-output JID

6. Copy the output (t est out ) to your working dir

3.1.b Large input/output data files

The Replica Catalog can be considered to be temporary storage that is
available at each site on the grid store node (the Storage Element) of the site's grid
gateway. All large data sets should be input and output to/from grid jobs via the
Replica Catalog, rather than via the InputSandbox or OutputSandbox. Once registered
with the Replica Catalog, files may be referred to via grid logical filenames (LFNSs)
that the user associates with the file at the time of registration.

Suppose that the input data file t esti n (see above) is a large data set. To
register the file with the Replica Catalog use the command:

ui >l cg-cr --vo <VO nanme> file:<local _path>\ <file

name> -| <logical file nanme> -d <storage el enent>
eg:

ui >l cg-cr --vo cns

file:<local path>\testin -1 testin\

-d arxil oxos2.inp.denokritos.gr

13



The above command returns the grid unique identifier (guid) of the grid file.

For example something like that: gui d: 767da655- 9d60- 444d- bacf -
3bec6cld35ca

The output  file is located in the Storage Element
(arxiloxos2@inp.demokritos.gr)
/ st orage/ cns/ gener at ed/ <current _dat e>.

Files are accessed using the LFN name, therefore users are not involved in the
directory location of files at any single SE.

To input data from the Replica Catalog to the job and vice versa, use the
following commands in a script (eg. t _I| arge2. sh):

lcg-cp -v --vo cns -t 300 Ifn:$lnputFile
file:$RUNTI ME AREA/ $l nput Fil e

lcg-cr -v --vo cns -t 300 file:$PWY QutFil eNane -
d $Qut put SE -1 | fn:3$Qut Fi | eNane

t_large2.sh script:

#! /usr/ 1 ocal / bin/zsh

echo "Job started at "date "

w

finger

ls -1

export InputFile=testin

#

export Qut put SE=ar xi | oxos2. i np. denokritos. gr
export Qut put SE DI R=/ st orage/ cns
export SEPrefixDir=Katerina
export VO=cns

export RUNTI ME_AREA=" pwd"

#

export myexe=test_in_out.exe
export QutFi |l eNane=t est out 18

#************************************************

| s -al

14



Get InputFile from RLS
/

VA

echo "About to copy file from SE"

echo ">> lcg-cp -v --vo cns -t 300 Ifn:$lnputFile
file: SRUNTI ME_AREA/ $I nput Fi | e"

lcg-cp -v --vo cns -t 300 Ifn:$lnputFile

file: SRUNTI ME_AREA/ $l nputFil e

echo "Working directory listing after staging"
pwd

ls -1

echo "Runtine area listing "

s -1 $RUNTI ME_AREA

# job runs here
#

echo "Where am| ?'
echo " pwd’

echo $nyexe begin at “date’
chnod ugo+x $nyexe

./ $nyexe

echo job end at "date

echo ""
e
echo "Directory Listing =====>"

| s -al

echo

echo ">>>>>>5>5>55>5>55>5>55>5>5>5>>>>> St ageout "

PWD=" pwd"

echo ">> lcg-cr -v --vo cns -t 300 file:$PW/testout -d
$Qut put SE -1 | fn:$Qut Fi | eNane"

| cg-cr -v --vo cns -t 300 file:$PWYtestout -d $Qut put SE
-1 1 fn:$Qut Fi | eNare

15




Put the name of the script (eg. t _I| arge2. sh) and of the executable (eg.

test _in_out.exe)inthe .jdlfile (eg.t | arge2.jdl)

t_large2.jdl:

User Req = ot her. d ueCEUni quel D ==
"xg009. i np. denokritos.gr: 2119/ obmanager -1 cgpbs-cns”;
R R R R R R R R
Executable = "t _|arge2.sh";
| nput Sandbox =
{"/hone/ denocns/tests/t | arge2.sh","/hone/ denocns/tests/te
st _in_out.exe"};
Qut put Sandbox = {"t | arge2. out",
"t large2.err"};
StdQut put = "t _large2.out”;
StdError = "t _large2.err”;
Requi rements = ot her. d ueCEUni quel D ==
"xg009. i np. denokritos. gr:2119/j obmanager -1 cgpbs-cns"

To run the above example copy the appropriate files (t est _i n_out . exe,

t large2.sh, t_large2.jdl) in your working directory, modify the paths
and submitt he t _| arge2.j dl to the grid:

[ui]> edg-job-submt --vo cns -0 tlarge2 t_|arge2.jdl

You can retrieve the output file (eg with LFN: outputl7) from the RLS using

the command:

[ui]> lcg-cp --vo cns |fn:testoutl?
file:$PWY <l ocal fil enanme>

Important notice: If you need to run the same job more than once be sure to register

the output file with a different LFN or to delete from the RLS the LFN of the output
before re-submit the job.

16




Useful commands:

To delete a registered file from the Replica Catalog:

ui >l cg-del --vo <VO nane> |fn:<logical file name> \

To find the guid of a registered file :

[ui]>lcg-lg —vo cns | fn:<lfn nane>

17




4. Submit a CMKIN job to the INP Grid cluster (under construction)

Version CMKIN_4 4 0is installed.

1. go to your working directory and create a directory eg: > mkdir cmkin

2. get your personal copy of the cmkin examples from the repository
[tenpl ates/ CWKIN CWKIN_4 4 0/ exanpl es

3. Find in the subdirectory /make_nt pl _j obs the compilation script
ki ne_make_nt pl . com Modify it by adding in the beginning of the file
the following lines:

set SCRATCH=<wor ki ng_di r >/ cnki n/ exanpl es/ nake_nt pl _j obs
set VERSIO=CMKIN 4 4 0

4. The compilation script is used as follows:

[ ui ] >ki ne_make_nt pl . com <gener at or >

where the first parameter can have one of the following values: pythia, herwig,
isajet, simple, single, double, simplemulti, cosmic, comphep, alpgen, madgraph,
phase, toprex or stagen. The optional second parameter lhapdf is given when the
user wants to choose 'Les Houches Accord' parton density functions. Presently
Ihapdf can be used with pythia, toprex and stagen.

eg if you want to use the pythia generator:

[ ui ] >ki ne_make_nt pl . com pyt hi a

eg, running the above command you will get the executable
ki ne_make_nt pl _pyt 6227. exe.

5. Add the following line in the Dbeginning of the file
ki ne_make_ntpl.run

set
SCRATCH=<your _wor ki ng_di r >/ cnki n/ exanpl es/ make_nt pl _j obs

18



6. Replace the line:

set
DATACARDS=/ cns1l/ Rel eases/ CMKI NN CWKI N_4 4 0/ exanpl es/ .....

with the line:

set
DATACARDS=/ st or age/ YOUR_USERNANME/ cnki n/ exanpl es/ make_ntpl _j ob
s/ datacards/ \ $DATACARDFI LE

7. In case you want to run the cmkin executable interactively :

[ui]> kine_nmake_ntpl.run <generator>

eg:

[ui]> kine_make_ntpl.run pythia

In order to submit the cmkin executable to the grid, create a cmkin.jdl and a
cmkin.sh file (find template files in the directory:
/tenpl ates/ CMKIN CMKIN 4 4 0/ grid):

Card file

/tenplates/ CMKIN CVKIN 4 4 0/ grid/cnkin.sh
/tenplates/ CMKIN CVKIN_4 4 0/ grid/cnkin.jdl
[tenplates/ CMKIN CVKIN 4 4 O/ grid/eg_gj_w th_hpt_piO.txt

/[tenplates/ CMKIN CVKIN 4 4 0/ grid/kine_nmake _ntpl_ck.run",

[tenplates/ CMKIN CVKIN_4_4 0/ gMne_make_nt pl _pyt 6227. exe. gz

CMKIN run script (to create a \ CMKIN executable. MUST

HEPEVT ntuple) be zipped
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cnki n. sh:

#!/bin/ csh

setenv CQutputNtuple eg gj _wth_hpt_pi0O_pt20-30.ntpl
setenv QutLFN test_cnki nl102. nt pl

#

setenv Qut put SE arxi | oxos2. i np. denokritos. gr

setenv Qutput SE DI R /storage/cns

setenv VO cns

setenv SEPrefixDir Katerina

set PWD=" pwd"

echo $PWD
#***************************************************
if ( $VOCMS SWDIR ==" ' ) then

echo VO CMs SW DI R not set
echo Setting it manually to /opt/exp_software/cns
setenv VO CM5 SWDIR /opt/exp_software/cns
el se
echo VO CMs SWDIR is already set
echo VO CVs5_SW DI R=$VO CM5_SW DI R
endi f

if ( -f $YVO CM5 SW DI R/ cnsset _sl ¢c3_ia32 gcc323.csh ) then
echo Try to set the CV5 Environmet by running the follow ng script

ls -1  $VO CM5 SWDI R cnsset _sl c3_ia32 gcc323. csh
source $VO CMs SW DI R/ cneset sl ¢c3 i a32 _gcc323. csh
el se
echo CVS Environnment could NOT be set ..... Exiting !!!1]
exit 10
endi f

gunzi p kine_nake_ntpl _pyt6227. exe. gz
chnod ugo+x ki ne_make_ntpl _pyt 6227. exe
chnod ugo+x ki ne_make_ntpl _ck.run
$PWD ki ne_make_ntpl _ck.run pythia
ls -al
pwd
set PWD=" pwd"
echo lcg-cr -v --vo $VO -t 300 file: $PWY $Qut put Nt upl e -d $Cut put SE
-1 Ifn:/grid/cns/$Qut LFN
| cg-cr -v --vo $VO -t 300 file: $PWY $Qut put Nt upl e -d $Qut put SE -1
| fn:/grid/cns/ $Qut LFN

| cg-cp --vo cns | fn:/grid/ cns/$Qut LFN
file:/honmel/ denpcns/tests/ CWKI N $Qut LFN

20




cnkin.jdl:

HHB R R AR R R I R AR R R R R R R
# User defined part of the jdl: /data/test/test _cnkin.jdl
HHHHHHHHHHH R R HHH R R R R
User Req = ot her. d ueCEUni quel D ==

"xg009. i np. denokritos. gr:2119/j obmanager -1 cgpbs-cns”;
HHHHHHHHHHH R HH R R R R R R

Execut abl e = "cnki n. sh"; CMKIN datacard file
| nput Sandbox = {"/home/ denocns/tests/ CWKI N/ CW

"/ home/ denocns/tests/ CMKIN eg_gj _with _hpt piO.txt",
"/ home/ denocns/t est s/ CWKI N ki ne_nmake_nt pl _ck. run",

"/ home/ denocns/ t est s/ CMKI N ki ne_make_nt pl _pyt 6227. exe. gz"};
Qut put Sandbox = {"cnki n_j ob. out",
"cnkin_job.err"};
StdQut put = "cnki n_j ob. out";
StdError = "cnkin_job.err";
RetryCount = 3;
CPUTi ne = ot her. d ueCEPol i cyMaxCPUTI ne>1440;
Menory = ot her. @ ueHost Mai nMenor yRAVSI ze>500;

Requi renents = Menber (" VO cns-

ORCA 8 7 3", ot her. d ueHost Appl i cati onSof t war eRunTi meEnvi r onnent )
&& CPUTI ne

&& Menory && User Req;

To copy the CMKIN output to your local area use the command:

[ui] >1lcg-cp --vo cns I fn:/grid/crms/$Qutfil eName file:
/your _path/<file_to_create>

For the above example:

> lcg-cp --vo cns Ifn:/grid/cnms/ test_cnkinl02. ntpl

[ui]
file: /your path/<file to create>
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5. Submit a OSCAR job to the INP Grid cluster
You can find template files for submitting OSCAR jobs to the INP grid cluster
in the directory:

[ui]/tenpl at es/ OSCAR

1. Copy the template files into your working directory

[ui] >/tenpl ates/ OSCAR > ||

total 24

SFWr--r-- 1 root r oot 899 Dec 20 14:19 oscar_new2.jdl

- T WXT - XTI - X 1 root r oot 3731 Dec 20 14:16 oscar_new2. sh
STWTr--r1-- 1 root r oot 3941 Dec 20 14:16 oscarrc

2. Modify.jdl oscar _j ob2.j dl (optional):

Execut abl e="oscar _new2. sh";
St dQut put = "oscar _new2. out";
StdError= "oscar_new2.err";

#

| nput Sandbox = {"oscar_new2.sh", "oscar_new2.jdl",
"oscarrc"};

Qut put Sandbox= { "oscar_new2.out", "oscar_new2.err"};
#

RetryCount = O;

Requi renments = ot her. d ueCEUni quel D ==
"xg009. i np. denokritos. gr: 2119/ obmanager -
| cgpbs-cns”
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2. oscar_new2. sh: (The script sets up the environment, runs OSCAR and
saves the output to the SE:) Set the name of your input ntuple, and the LFN for
the OSCAR output file (tar file)

#! /bin/csh -f
echo "--> Running grid job wapper”

# nodify the follow ng |lines:

setenv | NPUT_NTPL kat_su05_TZt _bjj_1.ntpl

set env OSCAR_QOUTPUT_LFN nyRECO639. out put . t ar

#

echo "---------- > | nput vari abl es”

echo "--> LFN for Input Ntuple: $INPUT_NTPL"

echo "--> LFN for OSCAR output tar file: $OSCAR_OUTPUT_LFN'

# -- The Basics

echo "--> Environnent"”

dat e

host nane

cat /proc/cpuinfo

unanme -a

echo $VO CMs_SW DI R

ls -1 $VO CM5 SW DI R

source $VO CM5 SW DI R/ cnsset sl ¢c3 i a32 _gcc323. csh

pwd

echo "--> End of env testing"

=
# -- Setup environnent

nmkdi r myRECO

cp oscarrc nmyRECO

ls -1

echo "--> locate | cg-cp”

| ocate | cg-cp

echo "--> retrieve CWIN ntuple from SE"

| cg-cp --vo cns | fn:/grid/ crms/$I NPUT_NTPL
file: $PWY nyRECO $1 NPUT _NTPL
ls -1

# -- Setup OSCAR

echo "--> Setup OSCAR'
date

scram i st

scram proj ect OSCAR OSCAR 3 6
set env OSCARDI R OSCAR 3 6 5

5

cd $OSCARDI R
eval “scramruntine -csh’
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# -- Run OSCAR

cd ../ nmyRECO
set env OSCARSTEER ./ oscarrc

echo "--> printenv "
printenv
echo "==> which oscar:

whi ch oscar

echo "--> Run OSCAR'

dat e

oscar -c $OSCARSTEER >& $OSCARSTEER. | og
echo "--> Done with OSCAR'

dat e

cd ../

tar cvf nyRECO out put.tar nyRECO

=
echo "--> Saving output to SE: "

echo " | cg-cr --vo cns -d arxil oxos2.inp.denokritos.gr -

|1 fn:/grid/cnms/$OSCAR QUTPUT _LFN fil e: $PVWD nyRECO. out put . tar "
setenv GQUID "lcg-cr --vo cns -d arxil oxos2.inp.denokritos.gr -I
| fn:/grid/cns/ $OSCAR QUTPUT _LFN fil e: $PWD nyRECO. out put . tar®
echo "--> QU D $GQU D

dat e

echo "--> end of grid job wapper"”

4. In oscar r ¢ modify the following lines

# -- Mdify the followng |ines
Nunber Of Event sToBePr ocessed
Fi | ePat h

Event Nt pl Reader : Nt pl Fi | eNane
./ kat _su05_TzZt bjj _1.ntpl
Qut put Fi | eCat al ogURL

Qut put Dat aSet

/ Systeni Si nHi t s365/ ny RECO
#

VCal Shower Li brary: Fi | eNane
VCal Shower Li brary: Fi | ePat h
.. ${CV5_PATH} / cnsi m cndb/ vcal

2
A

file:./pfc-nyRECO xn

vcal 5x5.rz

3. Copy and register your input ntuples to the Storage Element
(arxiloxos2@inp.demokritos.gr) and register the file in the Replica Catalog :

| cg-cr  --vo cns file:/ny_workdir/nyntuple.ntp -d
ar X1 | oxos2@np. denokritos. gr |-
fn:/grid/cns/ Al ogi cal _File_Nane
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For the above example:

lcg-cr --vo cns

file:/ny_workdir/kat _su05 Tzt bjj _1.ntpl -d

ar xi | oxos2@np. denokritos. gr| -|I
fn:/grid/cnms/kat_su0O5_TZt _bjj _1.ntpl

4. Submit the OSCAR job:

[ui] > edg-job-submt --VO cnms —0 oscar_out put
oscar _newZ2. j dl

To check the output use the command:

[ui] >1lcg-Ir --vocms = |fn:/grid/cnms/3$Qutfil eName

Where $OutfileName is defined in oscar_new?2.sh

To get the output file from the Replica Catalog use the command:

[ui] > 1lcg-cp —vo cns | fn:/grid/cns/3$Qutfil eName file:
/your _path/<file_to_create>
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6 Submit a ORCA job to the INP Grid cluster

Find template files for submitting ORCA jobs to the INP grid cluster in the directory:

[ui]/tenplates/D d

1. Copy the template files into your working directory

[ui] /tenplates/DIGA > ||

STWr--r-- 1 root r oot 318 Mar 7 16:19 orca_new?2. | dl
-FWXI--T-- 1 root r oot 1754 Mar 7 16:19 orca_new2. sh
STWr--r1-- 1 root r oot 4068 Mar 7 16:20 orcarc

2. Modify the orca_new?2. j dl :

#

Execut abl e="orca_new2. sh";
St dQut put = "orca_new2. out";
StdError= "orca_new2.err";
#

| nput Sandbox
Qut put Sandbox
#

RetryCount = O;

{"orca_new2.sh", "orca_new2.jdl", "orcarc"};
{ "orca_new2.out", "orca_new2.err"};

Requi renents = ot her. d ueCEUni quel D ==
"xg009. i np. denokritos. gr:2119/j obmanager -1 cgpbs-cns”
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. Modify the or ca_new2. sh:

#! /usr/ 1 ocal / bin/zsh

L nodi fy the follow ng |ines
export OSCAR_XM_=pf c- nyRECO. xni

export OSCAR _OUTPUT _LFN=nmyRECO654. out put . t ar

export ORCA_OUTPUT_LFN=nyRECO 1231. out put . tar
echo "---------- > | nput vari abl es”

echo "--> LFN for OSCAR output XM.: $OSCAR XM."
echo "--> LFN for OSCAR output tar file:
$OSCAR_OUTPUT_LFN'

#

echo "--> LFN for ORCA output tar file:
$ORCA_CQUTPUT_LFN'

# -- The Basics

echo "--> Environnent"”

dat e

host nane

cat /proc/cpuinfo

unane -a

echo $VO CMs_SW DI R

source $VO CMs SW DI R/ cneset sl ¢3 i a32 _gcc323. sh
pwd

echo "--> End of env testing"

# -- Setup environnment

echo "--> retrieve oscar output from SE"

lcg-cp --vo cns | fn:/grid/cns/$OSCAR OUTPUT _LFN
file: $PWY $OSCAR_QUTPUT_LFN

pwd

l's —I

tar xvf $OSCAR_OUTPUT_LFN

cp orcarc nyRECO

Bomemm e Set up ORCA
echo "--> Setup ORCA'
dat e

scram project ORCA ORCA 8 7 3
export ORCADI R=CRCA 8 7 3

cd ${ORCAD R}

eval “scramruntine -sh

Hoe o ot o o e o e o e e e e e e e e e e e e e e
#nodi fy the OSCAR xml paths
cd ../ nyRECO

echo "1st Fd i st PEN'

FClistPFN -u file:$OSCAR XM. -q "DataType="' META "
eChO n EE I I L

echo "2nd Fd i stPFN'

FAistPFN -u file:$OSCAR XM. -q "DataType=' EVD and
dat aset =' nyRECO "

echo "***"
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echo "Starting first FCrenane"
for PEFNin "FAistPFN -u file:$0SCAR XM. -q "DataType=' META "~
; do
echo $PFN
FCrenamePFN -u file:$0SCAR XML -p $PFN -n ./ basenane $PFN
if [ $2!=01] ; then
echo "Probl ens renam ng PFNs."

exit 1021

fi
done
echo "Starting second FCrenane"”
#
for PEFNin "FAistPFN -u file: $OSCAR XM. -q "DataType='EVD and
dat aset="nyRECO "~ ; do

echo $PFN

FCrenanmePFN -u file:$0SCAR XML -p $PFN -n ./ basenane $PFN
if [ $2!=01] ; then
echo "Probl ens renam ng PFNs."

exit 1022
fi
done
# end of OSCAR xml paths nodification
B Run ORCA digi----------------------

export ORCASTEER=./orcarc

echo "==> which witeAlIDgis: "

which witeAl |l D gis

echo "--> Run ORCA digi"

dat e

witeAllDigis -c $ORCASTEER >& $ORCASTEER. | og
echo "--> Done wth ORCA digi"

dat e

# -- Wap up out put

pwd

cd ../

tar cvf nmyRECO out put.tar nyRECO
e
echo "--> Saving output to SE:

echo " | cg-cr --vo cns -d arxiloxos2.inp.denokritos.gr -

| fn:/grid/cns/ $ORCA OUTPUT _LFN fil e: $PWD myRECO. out put . tar"
export GUID="1cg-cr --vo cnms -d arxiloxos2.inp.denokritos.gr -I
[ fn:/grid/cms/$ORCA OQUTPUT_LFN file: $PWY nyRECO. out put . tar "’
echo "--> QU D $GQU D

dat e

echo "--> end of grid job wapper”

28




4 modify the following lines in or car c (if necessary):

# -- Mdify the following |ines

MaxEvent s 2

Fi | ePat h A

I nput Fi | eCat al ogURL file:./pfc-nmyRECO xni

I nput Col | ecti ons / System Si mH t s365/ nyRECO
Qut put Fil eCatal ogURL = file:./pfc-nyRECO xm

Qut put Dat aSet /| Systeml Di gi s873/ nyDl G

4. submit the ORCA job to the grid:

[ ui] > edg-job-submt --vO cms -0 orca_output
orca_new2. j dl

5. retrieve the output (tar file):

| cg-cp —vo cns | fn:/grid/ cns/ $ORCA OUTPUT_LFN \
file: /your_path/<file_to_create>.tar
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7 Submit a DST job to the INP Grid cluster

Find template files for submitting DST jobs to the INP grid cluster in the directory:

[ui]/tenpl at es/ DST

1. Copy the template files into your working directory

[ui] /tenpl ates/DST > ||

-total 16

STWr--1-- 1 root r oot 265 Mar 20 16:05 dst.jdl
SITW-r--1-- 1 root r oot 5142 Mar 20 16:06 dstrc
-TWXT--T1-- 1 root r oot 2643 Mar 20 16: 05 dst.sh

2. Modify the dst . j dI :

[ui] /tenpl ates/DST > nore dst.jdl
#

Execut abl e="dst. sh";

St dQut put = "dst. out";

StdError= "dst.err";

#

| nput Sandbox = {"dst.sh", "dst.jdl", "dstrc"};
Qut put Sandbox= { "dst.out", "dst.err"};

#

RetryCount = O;

Requi renments = ot her. d ueCEUni quel D ==
"xg009. i np. denokritos.gr: 2119/ obmanager -1 cgpbs-cns”
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3. Modify the dst . sh:

[ui] /tenpl ates/DST > nore dst. sh

#!/usr/ 1 ocal / bin/zsh

R nodi fy the follow ng |ines
export ORCA XM.=pf c- myRECO. xmi

export ORCA OUTPUT _LFN=nyRECO 1231. out put.tar

#

export DST_OUTPUT_LFN=nyRECO- 1111. out put.tar
#

echo "---------- > | nput vari abl es”

echo "--> LFN for ORCA output XM.: $ORCA XM."
echo "--> LFN for ORCA output tar file: $ORCA OUTPUT_LFN'

# -- The Basics

echo "--> Environnent"”

date

host nane

cat /proc/cpuinfo

unanme -a

echo $VO CMs SW DI R

source $VO CMs SW DI R/ cnsset sl c3 ia32 gcc323. sh
pwd

echo "--> End of env testing"

=
# -- Setup environnment

echo "--> retrieve DIG output from SE"

| cg-cp --vo cns | fn:/grid/ cms/$ORCA OUTPUT _LFN
file: $PWY $ORCA OUTPUT_LFN

tar xvf $ORCA OUTPUT_LFN

cp dstrc nmy RECO

ls -1

R -- Setup ORCA----------------------
echo "--> Setup ORCA"

dat e

scram project ORCA ORCA 8 7_3
export ORCADI R=ORCA 8 7_3

cd ${ ORCADI R}

eval “scramruntinme -sh

Ho o o e e e e o e o o o e e e e e e e e mmmmme— oo

# nodify the ORCA xm paths

Hoo o o o o e e o o e e o o e e e e e e e e e e e e e e e e e e e e e e mmee e eo o
cd / my RECO

| s

echo " do FdistPFN
FCistPFN -u file:$ORCA XML -q "owner='Di gi s873""
echo " ****"
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echo "Starting FCrenane”

for PFNin "FAistPFN -u file: $ORCA XM. -q
"owner="Di gis873 " ; \
do

echo $PFN

FCrenanePFN -u file:$ORCA XML -p $PFN -n ./ basenane
$PFN

if [ $2!=0] ; then
echo "Probl ens renam ng PFNs."

exit 1021
fi
done
#
# end of xm paths nodification
#
A LT Run ORCA dst--------------

export ORCASTEER=./dstrc

echo "==> which witeAlD gis:

whi ch writeDST

echo "--> Run ORCA dst"

dat e

writeDST -c $ORCASTEER >& $ORCASTEER. | og
echo "--> Done with ORCA dst"

dat e

# -- Wap up out put

cd ../

tar cvf nyRECO out put.tar nyRECO
g
echo "--> Saving output to SE:

echo " | cg-cr --vo cns -d

ar xi | oxos2. i np. denokritos.gr -|I
| fn:/grid/cns/$DST_OUTPUT _LFN
file: $PWD nyRECO. out put . tar"
export QU D="1cg-cr --vo cns -d
ar xi | oxos2. i np. denokritos.gr -|I
| fn:/grid/ crms/$DST_OUTPUT_LFN
file: $PWY nyRECO. out put . tar"’
echo "--> QU D $CGU D'

date
echo

--> end of grid job wapper”
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4. Modify the following lines indstr c

# -- Mdify the following |ines
MaxEvent s =2
Fi | ePat h A
I nput Fi | eCat al ogURL

file:./pfc-nyRECO xn
1@
I nput Col | ecti ons = [/ System Di gi s873/ nyDl G
Qut put Fil eCatal ogURL = file:./pfc-nyRECO xm
Qut put Dat aSet = [/ System DST873/ myDST

5. Submit the DST job to the grid

[ui] > edg-job-submt --vo cms —0 dst_out put dst.jdl

6. retrieve the output (tar file):

[ui] > lcg-cp —vo cns | fn:/grid/cns/3$DST_OUTPUT_LFN \
file: /your_path/<file_to_create>.tar
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8. Submit an OSCAR+DIGI job to the INP Grid cluster

In case you want to run OSCAR and then DIGI jobs you can use the template files
found in the directory:

[ui]/tenpl at es/ OSCAR DI A

1. Copy the template files into your working directory

STWTr--r-- 1 root r oot 4068 Feb 27 14:24 orcarc
“SrWr--r-- 1 root r oot 4428 Feb 27 14: 24 oscarrc
STWr--T-- 1 root r oot 284 Feb 27 14:26 reco.jdl

ST WXF--T-- 1 root r oot 2322 Feb 27 14:26 reco. sh

2. Modify the oscarrc:

# -- Mdify the following |ines
Nunber Of Event sToBePr ocessed
Fi | ePat h

Event Nt pl Reader : Nt pl Fi | eNane
Qut put Fi | eCat al ogURL

CQut put Dat aSet

#

VCal Shower Li brary: Fi | eNanme
VCal Shower Li brary: Fi |l ePath

5

)

./ kat _su05_TzZt _bjj _1.ntpl
file:./pfc-nmyRECO xm

[ Systenl Si mHi t s365/ my RECO

vcal 5x5.rz
. ${ CVMB5_PATH} / crrsi mi cndb/ veal

3. Modify the or car c:

# -- Mdify the following |ines

MaxEvent s 5

Fi | ePat h A

I nput Fi | eCat al ogURL file:./pfc-nyRECO xm

I nput Col | ecti ons / Systeni Si nHi t s365/ ny RECO
Qut put Fi | eCat al ogURL file:./pfc-nyRECO xn

/ System Di gi s873/ nyRECO

4. Copy and register your input ntuple to the Storage Element
(erxiloxos2@inp.demokritos.gr) and in the Replica Catalog :

lcg-cr --vo cns file:/ny_workdir/nyntuple.ntp -d
rxi I oxos2@np. denokritos.gr|-|
fn:/grid/cns/ Al ogical _File Nane
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For the above example:

lcg-cr --vo cns
file:/ny_workdir/kat_su05 TZt bjj_1.ntpl -d
r X1 ToxosZ@np. denokritos. gr] -
fn:/grid/cns/kat_su0O5 TZt bjj _1.ntpl

5. Modify ther eco. sh for your input ntuple and your output files:

[ui] /tenpl ates/ OSCAR_ DIG@ > nore reco. sh
#! /bin/csh -f

echo "--> Running grid job wapper”
.
# -- The Basics

echo "--> Environnment"

dat e

host nane

cat /proc/cpuinfo

unane -a

echo $VO CMs_SW DI R

ls -1 $VO CVMs SW DI R

##t###sour ce $VO CMs SW DI R/ cnsset _defaul t. csh
source $VO CMs SW DI R/ cnsset sl ¢c3 i a32 gcc323. csh
pwd

echo "--> End of env testing"
# -- Setup environment

nkdi r myRECO
cp oscarrc nmyRECO

cp orcarc nyRECO Input ntuple name

s -1

echo "--> | ocate | cg-cp”

| ocate | cg-cp

echo "--> retrieve ntuple from SE"

lcg-cp --vo cns | fn:/grid/cns/kat_suO5_TZt _bjj _1.ntpl
file: $PWD myRECQO kat _su05_TZt _bjj _1.ntpl

35



mailto:arxiloxos2@inp.demokritos.gr

ls -1
# -- Setup OSCAR Here starts OSCAR step

echo "--> Setup OSCAR'
dat e
scram i st

scram proj ect OSCAR OSCAR 3 6 5
setenv OSCARDIR OSCAR 3 6 5

cd $CSCARDI R

eval “scramruntine -csh’

# -- Run OSCAR

##not needed? source src/Wrkspace/witeTrigger.csh
cd ../ nmyRECO

set env OSCARSTEER ./ oscarrc

echo "--> printenv "
print env
echo "==> which oscar:

whi ch oscar

echo "--> Run OSCAR"

dat e

oscar -c $OSCARSTEER >& $OSCARSTEER. | og
echo "--> Done with OSCAR"

dat e

# -- Mowve back in relative node

cd ..

# -- Setup ORCA

echo "--> Setup ORCA"

dat e ’
scram project ORCA ORCA 8 7_3
setenv ORCADI R ORCA 8 7 3

cd ${ ORCAD R}

eval “scramruntime -csh’
# -- Run ORCA digi

cd ../ nyRECO

setenv ORCASTEER ./orcarc
echo "--> printenv
printenv

echo "==> which witeAlIDgis: "

Here ORCA starts

which witeAl |l D gis Put the Ifn for
echo "--> Run ORCA digi" your output

dat e

witeAllDigis -c $ORCASTEER >& $ORCASTEER. | og
echo "--> Done with ORCA digi"

# -- Wap up out put

cd ../

tar cvf nyRECO out put.tar nyRECO

echo "--> Saving output to SE: '

echo " | cg-cr --vo cns -d arxiloxos2.inp.denokritos.gr -I

| fn:/grid/cnms/ nyRECO. output.tar file: $PWY nyRECO. out put.tar"
setenv GU D "lcg-cr --vo cns -d arxil oxos2.inp.denokritos.gr -
| 1fn:/grid/crms/ nyRECO output.tar file: $PWY nyRECO. out put.tar”
echo "--> QU D $GQU D

dat e
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6. Modify (if you want) thereco. j dl :

[ui] /tenplates/ OSCAR DIGE@ > nore reco.jdl
#

Execut abl e="reco. sh";

St dQut put = "reco. out”;

StdError= "reco.err";

#

| nput Sandbox = {"reco.sh", "reco.jdl", "oscarrc",
"orcarc"};

Qut put Sandbox= { "reco.out", "reco.err"};

#

RetryCount = O;

Requi renments = ot her. d ueCEUni quel D ==
"xg009. i np. denokritos.gr: 2119/ obmanager -1 cgpbs-cns”

7. Submit the job to the grid:

[ui]> edg-job-submt --vo cnms —0 reco_output reco.jdl

8. Retrieve the output :

[ui] > lcg-cp —vo cns | fn:/grid/cns/
my RECO. out put . tar file: /your_path/<file to_create>
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9. Submit a OSCAR+DIGI+DST job to the INP Grid cluster

In case you want to run OSCAR and then DIGI and DST job you can use the template
files found in the directory:

ui >/t enpl at es/ OSCAR DI G _DST

1. Copy the template files into your working directory

-rWXF--T-- 1 root root 2535 Feb 27 15:45 reco_dst.sh
STWr--T-- 1 root r oot 320 Feb 27 15:45 reco_dst.jd
STWTr--r-- 1 root r oot 4068 Feb 27 15:45 orcarc
STWIr--tF-- 1 root roo 4428 Feb 27 15:46 oscarrc
SrTWr--r-- 1 root r oot 4211 Feb 27 15:46 dstrc

2. Follow the steps of the previous section. In this case you should modify
additionally the dst r ¢ file:

# -- Mdify the following |ines

MaxEvent s =3
Fi | ePat h = ./
InputFileCatalogURL = @
file:./pfc-nmyRECO xni
1@

I nput Col | ecti ons
Qut put Fi | eCat al ogURL
Qut put Dat aSet

/ System Di gi s873/ nyRECO
file:./pfc-nmyRECO xni
/ Syst eml DST873/ nyRECO
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10. Useful Links

ECGZ‘UWGUmE‘EWorhoad Management, Data Management, Information

System, GLUE) https://edms.cern.ch/file/454439//L CG-2-Userguide.pdf|
ECG2User-Gutdetvtantat-Sertes) https://egee-
"raz‘l‘cl—rrTf'm‘dUcurnETTtarrm#tCGi-UsergU|de pdf

;%mfixlhttp :/serverll.infn.it/workload-grid/docs/DataGrid-01-TEN-0142-

tavery usefut reference document)”
rttpfservertiamfmit/workload-grid/docs/DataGrid-01-TEN-0102-0_2.-
Document.pdf

fco=utits (Replica Catalog commands)
http-7/www.gridpp.ac.uk/deployment/users/datamanagement/howtolcg.html|

jmwsed by lcg-utils) http://grid-deployment.web.cern.ch/grid-
' issfGFAL/gfal.3.html
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http://server11.infn.it/workload-grid/docs/DataGrid-01-TEN-0102-0_2-Document.pdf
http://www.gridpp.ac.uk/deployment/users/datamanagement/howtolcg.html
http://www.gridpp.ac.uk/deployment/users/datamanagement/howtolcg.html
http://grid-deployment.web.cern.ch/grid-deployment/gis/GFAL/gfal.3.html
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