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Wht are Advanced Jobs? EV

« Scope of this hands-on: get in confidence with the
advanced job types

« Using simple programs, we will test:
— Input and Output sandboxes on SE
— Parametric jobs
— Collection jobs
— DAG jobs

* More informations/hints/solutions are available on
http://www.euasiagrid.org/wiki/index.php/Advanced Jobs
« But please, before using the solutions try without them
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Scope: use a stored file as input for our job

First, create the file:

# echo “I'm a test” > local file.txt

Remember to export proper variables! (see next slide)
Then, use Icg-cr to copy and register it on a SE with:
— LFN: Itn:/grid/<vV0>/<YOUR_DIR>/testSE-CE-$USER. txt

* Then, let’'s use a very simple program, which just performs a
cat of the uploaded file
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* A schema for the script could be:

#1/bin/sh

# Set properly the environment

export LCG _CATALOG TYPE=Ifc

export LCG GFAL_INFOSYS=<YOUR_BDI1_ SERVER>
export LFC HOST=<YOUR_LFC_ SERVER>

# Download the file from the SE

<PUT HERE THE lcg-cp command>

#HERE PUT YOUR ACTUAL EXE

cat $PWD/your_ fFile name

« The $PWD is essential to get the correct absolute path
* Now try it!
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« Scope: store the output on a SE

 In this case, we’ll use 2 scripts: one which actually
performs an operation (the usual cat) and the other one
which copies the data on the SE

« This latter (call it CopyAndRegisterOutput.sh) has a quite
simple scheme:

#1/bin/sh

# Set properly the environment (see slide 5)

<PUT HERE ENV DEFINITION>

# Copy and register the output, passed as argument $1
<PUT HERE lIcg-cr command>
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* The main file will be composed by something which
creates a file and by a CopyAndRegisterOutput.sh call:

#1/bin/sh

# Set properly the environment (see slide 5)

<PUT HERE ENV DEFINITION>

# Program creating the file

echo “Ehi, another test!” > output file.txt

# Call the CopyAndRegisterOutput.sh

/bin/sh CopyAndRegisterOutput.sh output file.txt
Ifn:/grid/<V0>/<YOUR_DIR>/testWN-SE-$USER.txt

« Remember to put into the InputSandbox also the
CopyAndRegisterOutput.sh file!

 Time to try
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« Let's start with a job with string parameters

* Write a bash script which takes one string argument

« Each string argument corresponds to a command to be
launched at nodes

« Some examples: hostname, Ispci, ps, date

Then, create and launch a jdl file for this parametric job
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Parametric Jobs/2 £

« Some hints for bash scripting:
— Must start with: #!/bin/bash

— Remember: $i is the i-th argument ($0 is the executable
name)

—You could use the ncaseo syn

If argument is
case "$1" in “hostname”, launch

'hostname) / /bin/hostname
/bin/hostname command

;; Default case
*) /

echo "illegal parameter"
esac
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 Time to practice!

 If you have problems with the script, check the wiki page
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 Now let’'s create a job with an integer parameter

* For this example, we’ll create a simple C program able to
perform MonteCarlo Integrations

* In the simplest MC integration
implementation, pairs of random
numbers are created and “thrown”
inside an area which comprehends
the function

* The integral is then:
Area * #(below function)/#(total)
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Parametric Jobs - reprise £Q

e Qur C program will take as argument the number N of
random pairs to be thrown

 Try yourselves to write the program: if you encounter any
problem or never used C, look at the wiki (source and binary
available)

* The scheme for integral.c program is:
— Inclusion of proper C headers: stdio.h and stdlib.h

— Definition of a function which outputs f(x) = x:
double FUNC(Ffloat x){
float result = x;
return result;}
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— Proper random numbers can be generated with something
like:
for(1=0;1<n;1++){
//RAND MAX 1s system-defined as the maximum random number
that can be produced

try x = (UPPER_ X LIMIT - LOWER X LIMIT) *
((double)rand())/ ((double)RAND MAX):

try y = (UPPER_Y LIMIT - LOWER_ Y _LIMIT) * rand()/(RAND_MAX);
1IT(C try_ y < FUNC(C try X )) sum += 1;

 After having tested the program locally:

— Create a jdl with integer parameters (please, keep the
number of interations below 100, this is only a test!)

— Let’s say, 3 values for the parameter (10, 50, 100)
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e Let 6s remember t he exercil se
string parameters

* In that case, various system commands have been
executed

« Same result can be obtained using a collection job,
where every sub-job executed a single command
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e Hands on!

— Create a collection of 3 jobs, each executing a single
command

— Chosen commands are:
 /bin/hostname
* /bin/Ispci
* /sbin/ps aux

— Their outputs should be similar to the ones retrieved in
the previous exercise
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« Somewhat more complicated. A random sequence
starts and depends from a random seed.

- If that we want to see how the integral value
converges in function of N, we must give the same
seed to three different integrations of the very same
function, changing N.

* In the limit of large N, integrations with different
seeds converge to the same result.

« We can use a DAG job with:
— a father (the random seed)
— some children (the integrations)
— a final job (gather the outputs)
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« A good random seed can be the time expressed in
seconds since 01-01-1970 (the epoch).

* This can be retrieved from e.g. bash using:
# date +%s

 The output of this command can be given as random
seed to the children jobs
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e Chi Il dren take the seed from

integral program must take a filename as input
besides N:
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char line[80];
FILE * fr ;
if( argc ==3 ){
[* open the file for reading */
fr = fopen (argv [2]," rt");
while( fgets (line, 80, fr ) 1= NULL){

[* get a line, up to 80 chars from fr . done if
NULL */

sscanf (line, "%Ild", &seed);

}

srand (seed); //sets the random seed

}
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* A bash script which simply gathers the info from
father and sons:

#!/bin/bash
export SEED="cat ${1}
eCho "#H#HHHHHHHH A
echo "Seed: " ${SEED}
shift #SHIFTS THE ARGUMENT POINTER
N=1
while [ "$1" ]; do
echo "Integral #${N}: " "cat "${1}"
shift
let N+=1
done
echo " "
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* Create a dag job which:

— Creates a random seed (father)

— Gives the seed to 2 integration programs with different N
parameters (say 10,100)

— Gathers the info in one output file

e Remember that Sandboxes can be shared between
DAG nodes!

« If you are not able to modify the program, use the
source in the twiki
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