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Wht are Advanced Jobs? EU

e The gLite middleware allows to perform advanced tasks

» This can be accomplished using specific instructions in the
JDL file

* In the next slides, we shall discuss:
— Parametric Jobs
— DAG Jobs
— Collection Jobs
— Parallel Jobs
 But before that, some more details about sandboxes
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Sadbox and more

e The InputSandbox limitis 10 Mb

 |If greater input are needed, they can be used directly from
SE through DataRequirements field in the jdl

DataRequirements = {

[ N

The DataRequirements attribute
Is a list of classadsl InouDat :
representing th(— putData __represents a

requirements f DataCatalogType the type of data
classa| DataCatalog  the URI of the catalog
three @

pmidio/test.txt"};

names J
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Sadbox and more/2

 Unfortunately, gLite does not (yet) automatically retrieves
the data stored on a SE, so you must provide a script
which does it:

#!/bin/sh

# Set properly the environment

export LCG_CATALOG_TYPE-=Ifc

export LCG_GFAL_INFOSYS=<YOUR_BDII_SERVER>
export LFC_HOST=<YOUR_LFC_SERVER>

# Download the file from the SE

# note that the LFN is passed as input to this script

($1)

lcg -cp -- vo euasia $1 file:"pwd/local_file

#HERE PUT YOUR ACTUAL EXE

« DataRequirements also force the job to run on the CE
closest to the SE hosting the data
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Sadbox and more/3 EU

* A similar story holds for the output: it is not (yet) enough to

put in the OutputSandbox the Ifn, but this must be done by
hand

#!/bin/sh

# First argument: source file

# Second argument: destination file

# Set properly the environment

export LCG_CATALOG_TYPE-=Ilfc

export LCG_GFAL_INFOSYS=<YOUR_BDII_SERVER>

export LFC_ HOST=<YOUR_LFC_HOST>

# Actually upload the file to the SE

lcg -cr -- voeuasia - |Ifn:TOBECHANGED/$2 file:3PWD/$1

* As before, you can put your code/exe before the script o let

your program call this script (remember to put it into the
InputSandbox!)
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Shred Sandboxes EU

JDL has been extended to allow specification of the input sandbox at the
level of the compound request

This Input sandbox is trasferred only once by the new WMS client
commands but can be accessed by all sub-jobs of the compound job.

Eachsub-j obs can refers to a single
InputSandbox = root.InputSandbox|[0];

or to sandboxes of other sub-jobs (this is for DAG jobs, see slides after).
InputSandbox = root.nodes.nodeA.description.OutputSandbox|[2];

f
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« Often, a program (simulation, analysis) must be run several
times changing only one parameter

« gLite offers the Parametric Job to simplify this task

 The advantage is that the parametrized jobs are treated with a
unique JoblD—— easier to keep track of them

 Parameters can be integers or strings
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Paramtric Jobs/2 EQ

JobType:" € Par am(lit roi

Executable = "/bin/sh’; of job
Arguments = "md5.sh input_PAR

InputSandbox = {"md5.sh", "input_PARSM—_Ix{"}: The string identifying
StdOutput = "out_ PARAM_.txt";

StdError = "err PARAM .txt";

the parameter

Parameters = 4;
ParameterStart = 1;
ParameterStep = 1: The Parameters

OutputSandbox = {"out PARAM__.txt",
"err_PARAM_.txt"};

]

Parameters = {earth,moon,mars}; 6\ If you want text

parameters, only this
IS needed
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 DAG stands for Diagram Acyclic Graph

e There are jobs which depends each other through
input/output

* Jobs are represented as connected nodes (dependencies)

 Their management is optimized

through:
U Shared sandboxes TEEE

U Attributes Inheritance

U Attribute references between
nodes and witTh the
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DA Jobs/2

Type = "dag",

max_nodes_running =

nodes = [
nodeA = |

description = [

/////

eeeeeeeee

nodeF =

S,

JobType = "Normal";
Executable = "a.exe";
|l nput Sandbox = {

7 7 7 e

description =[...] ;

l;
l;

dependencies ={
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{ nodeA, nodeB },

{ nodeA, nodeC },

{nodeA, nodeF },

{{ nodeB, nodeC, nodeF }, nodeD } };

-
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DA Jos/3 ?

o Attributes (e.g. InputSandbox) can be inherited by all the

sSon jobs I n the DAG
nodes = [ All nodes have
'gputsandbox = { fgooTy—s4gbofy.sh and nodeA
nodeA =
description = [ has also foo.sh
JobType = "Normal”;

Executable = "a.exe";
|l nput Sandbox = {root

.l nput Sandbox, i f
I

/////////

eeeeeeeee
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DA Jobs/4

EV

« Sandboxes can be shared: this is helpful in the father-to-

son relationship:

nodes = |

| nput Sandbox = { Agoofy.sho};

nodeA = |
description = [
JobType = "Normal";
Executable = "a.exe";
|l nput Sandbox = {

root I
Out put Sandbox = {nAFor N

I;
I;
nodeB = [

description = [
JobType = "Normal";

Executable = fAb.exe"

InputSandbox = {root.InputSandbox,
root.nodes.nodeA.description.OQutputSandbox[0]}:
é é

I;

l;

nput Sandbox,
odeB. out 0} ;
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DAG Jobs/5 1

* Relationships bewteen jobs are written as a list of pairs (or
lists, if needed):

dependencies = { {nodeA,NodeB}, {nodeA,NodeC}, {nodeA,NodeF}
, {nodeB,NodeD}, {nodeC,NodeD}, {nodeF,NodeD}};

e Or, in a much clearer way:

dependencies = { {nodeA, { NodeB, NodeC, NodeF } },

{{ NodeB, NodeC, NodeF }, nodeD } };

* Please note: even if you have a - é
single dependency, it must be -
expressed as a list of list: \

dependencies = { {nodeA, NodeB} };
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Collection Jobs E

 They are bunches of indipendent jobs sent together and
treated as a single job

e Actually, they are DAG jobs without dependencies

e The JDL 1 s a |1 st of subj obs
[
Type = ACol |l ecti oni
nodes = {

[ <job descr 1 >],
[ <job descr 2 >],
é
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B

nodes={|

1.1

Collection Jobs/2 U
Ty p eCobectibtn";
Executable = "/bin/hostname”;
Ar gumenftts = *
StdOutput = "hostname.out";
StdError = "hostname.err";
OutputSandbox = {"hostname.err","hostname.out"};
Executable = "/bin/sh";
Arguments = "start povray_ valve.sh";
StdOut put = “povray.out";
StdError = “povray.err";
| nput Sandbox = {“start _povlray
OQut put Sandbox = {“povray.err",
Requirements = Medmbse'r, (“ PQVRAY
other.GlueHostApplicationSoftwareRunTimeEnvironment);

| 1}
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MPI Jobs EVAsiaGrid

A Execution of parallel jobs is an essential issue for modern
iInformatics and applications.

A Most used library for parallel jobs support is MPI (Message
Passing Interface)

A At the state of the art, parallel jobs can run inside single
Computing Elements (CE) only;

— several projects are involved into studies concerning the possibility
of executing parallel jobs on Worker Nodes (WWNs) belonging to
different CEs
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MPI| Requirements EUASIZGId

A In order to guarantee that MPI job can run, the following requirements
MUST BE satisfied:

— the MPICH software must be installed and placed in the PATH
environment variable on each WNs of the CE.

— Some MPI “s appl i catfileeystesm ameng thea WNstoa s
run.

* The variable VO <name_of VO> SW _DIR will contain the name of a
directory in case of SHARED filesystem.

* The variable VO _<name of VO> SW DIRwi | | contain *“
NO SHARED filesystem.
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MPI example EU
e From the user s point 6 | €
specified setting the JDL JobType attribitc @®™ - ,«\e
. - ne \
specifying the NodeNumber attrib o G \eS o
sO O
[ Type = "Job"; . be se
yIOJoloType— "MPICH"" é\N\\\ G\ea

\ s\ .
Execut G"\\o \‘O ‘\\G ease ~uribute defines the

required number of CPUs

\\\j ‘\\'\9 \‘\‘G‘\" \’\\_G G G ‘needed for the application
Wo 2 £ 9

PO e ‘)a\l aet

Q\Qas =0 Rl erryocpi.out
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MPI resources EUASIaGrid

A LCG-2 User Guide Manuals Series
— https://edms.cern.ch/file/454439/LCG-2-UserGuide.pdf

* http:/loscinfo.osc.edu/training/
A http://www.netlib.org/mpi/index.html
A http://www-unix.mcs.anl.gov/impi/learning.htmi

A http://www.ncsa.uiuc.edu/
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https://edms.cern.ch/file/454439/LCG-2-UserGuide.pdf
http://www-unix.mcs.anl.gov/mpi/learning.html

Job Requesting Data
— https://grid.ct.infn.it/twiki/bin/GILDA/JobDataWMS

Complex jobs
— https://grid.ct.infn.it/twiki/bin/GILDA/\WmProxyUse

JDL attributes specification for WM proxy
— https://edms.cern.ch/document/590869/1

WMS user guides
— https://edms.cern.ch/document/572489/1

Lo

Grid

EV
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