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Hands-on: Job execution

Norbert Podhorszki, József Patvarczki, Gábor Hermann 

Matrix operations

The sequential program execution exercise consists of solving a matrix formula:

Given 2 matrices, A3x3 and B3x2

Operations to do:

1.  AxB =: C3x2

2.  C[*,0]T  * C[*,1] =: ?  (i.e. multiply the first column with the second)

What is the answer?

This task actually consists of 5 operations (program execution):

1. A*B     =: C

2. C[*,0]  =: C0

3. C[*,1]  =: C1
(parallel with operation 2)

4. C0 transpose =: C0T

5. C0T * C1 =: x

How to do it?

Before each run, you have to prepare the input data: 

A and B, then C for two jobs, then C0, and finally C0T and C1.

The JDL file should be prepared, and the program should be submitted into the Grid.

Bring back the result and copy its output file into the directory from where the next job will be submitted.

Prepare for the next operation (copy files and submit the new job).

Hint: You can submit a job for step 3 without waiting for step 2 as they are independent.

Hint: It may worth to make notes where you are in the process and what files contain what, so you may step back if you are lost in the many file copying.

Easy way

5 JDL files have been made in advance for the five operations: matrix-opN.jdl

You just need to submit them to the Grid in appropriate order and before submitting the next, get back the result of the previous and copy its output into the directory.

Also, the intermediate files, C, C0, C1, C0T are already there, if you do not want to do all steps. 

JDL

The JDL files are basically the same but they differ in the Arguments, InputSandbox, OutputSandbox and Environment for each operation.

The arguments for the program should be changed for each operation:

Arguments / operation (job submission):

1. M

2. C 0

3. C 1

4. T

5. M

An additional " V" lets the program to print what it does; this can be seen in the matrix.out after the execution.

Preparation

Copy the prepared material from user speci50 into your account and use that.

$ cp –r ~speci50/Hands-on/Job .

$ cd Job/MatrixEnv

This directory contains all necessary files for the execution of the matrix program, and also all intermediate result files:

matrixenv
The binary executable that will be our job

matrix-op1.jdl
JDL file for the first job (AxB)

matrix-op2.jdl
JDL file for the second job (first column of AxB)

matrix-op3.jdl
JDL file for the third job (second column of AxB)

matrix-op4.jdl
JDL file for the fourth job (transpose the first column)

matrix-op5.jdl
JDL file for the last job (multiple the two columns)

A, B
Data file of matrices A and B: input files for the first job

C
Data file of matrix AxB; result of the first job, input for the 2nd and 3rd jobs.

C0
Data file of the first column of matrix C

C0T
Data file of the first transposed column (row) of C

C1
Data file of the second column of matrix C

MatrixEnv.c
Source code of the program, we do not use in this exercise

You have to overwrite C, C0, C0T, C1 with the results coming from the job executions manually after that you will have retrieved the result files.

Hint: you can execute the program locally to test it. The names of the input files are determined from environment variables so you have to start the program in the following format (for the first and second operation):

$ INPUT1=A   INPUT2=B   OUTPUT=C  ./matrixenv M

$ INPUT1=C   OUTPUT=C0  ./matrixenv C 0

... and so on ...

Job submission

1. Create a proxy certificate

$ grid-proxy-init 

Your identity: /C=HU/O=KFKI RMKI CA/OU=SZTAKI/CN=Podhorszki Norbert

Enter GRID pass phrase for this identity:  <type your password here>

Creating proxy ....................................................... Done

Your proxy is valid until: Wed Jul  6 03:36:12 2005

2. Create a JDL file, that works

$ cat matrix-op1.jdl

Executable = "matrixenv";

StdOutput = "matrix.out";

StdError = "matrix.err";

InputSandbox = {"matrixenv", "A", "B"};

Arguments = "M V";

OutputSandbox = {"C","matrix.out","matrix.err"};

Environment = {"INPUT1=A", "INPUT2=B", "OUTPUT=C"};

3. Check list of matching resources for a job

 (Just to ensure that we do not submit a job for which there is no appropriate resource in the grid.)

$ edg-job-list-match -vo hungrid matrix-op1.jdl

Selected Virtual Organisation name (from --vo option): hungrid

Connecting to host grid151.kfki.hu, port 7772

*********************************************************************

                         COMPUTING ELEMENT IDs LIST

 The following CE(s) matching your job requirements have been found:

                   *CEId*

 chemgrid3.chemres.hu:2119/jobmanager-pbs-hungrid

 maglor.nylab.inf.elte.hu:2119/jobmanager-lcgpbs-hungrid

 n40.hpcc.sztaki.hu:2119/jobmanager-pbs-hungrid

 grid109.kfki.hu:2119/jobmanager-lcgcondor-hungrid 

*********************************************************************

4. Submit the job into the grid

$ edg-job-submit -o id.txt -vo hungrid matrix-op1.jdl

Selected Virtual Organisation name (from --vo option): hungrid

Connecting to host grid151.kfki.hu, port 7772

Logging to host grid151.kfki.hu, port 9002

======================= edg-job-submit Success ===========================

 The job has been successfully submitted to the Network Server.

 Use edg-job-status command to check job current status. Your job identifier (edg_jobId) is:

 - https://grid151.kfki.hu:9000/j9hIjM3T0uv3xbfKNVq83w

 The edg_jobId has been saved in the following file:

 /home/pnorbert/HunGrid/MatrixEnv/id.txt

==========================================================================

5. Check the status of the job

$ edg-job-status -i id.txt

*************************************************************

BOOKKEEPING INFORMATION:

Status info for the Job : https://grid151.kfki.hu:9000/j9hIjM3T0uv3xbfKNVq83w

Current Status:     Ready

Status Reason:      unavailable

Destination:        chemgrid3.chemres.hu:2119/jobmanager-pbs-hungrid

reached on:         Fri Jul  8 13:30:39 2005

*************************************************************

... later on ...

*************************************************************

BOOKKEEPING INFORMATION:

Status info for the Job : https://grid151.kfki.hu:9000/j9hIjM3T0uv3xbfKNVq83w

Current Status:     Scheduled

Status Reason:      Job successfully submitted to Globus

Destination:        chemgrid3.chemres.hu:2119/jobmanager-pbs-hungrid

reached on:         Fri Jul  8 13:31:03 2005

*************************************************************

... later on ...

*************************************************************

BOOKKEEPING INFORMATION:

Status info for the Job : https://grid151.kfki.hu:9000/j9hIjM3T0uv3xbfKNVq83w

Current Status:     Running

Status Reason:      Job successfully submitted to Globus

Destination:        chemgrid3.chemres.hu:2119/jobmanager-pbs-hungrid

reached on:         Fri Jul  8 13:32:20 2005

*************************************************************

... finally ...

*************************************************************

BOOKKEEPING INFORMATION:

Status info for the Job : https://grid151.kfki.hu:9000/j9hIjM3T0uv3xbfKNVq83w

Current Status:     Done (Success)

Exit code:          0

Status Reason:      Job terminated successfully

Destination:        chemgrid3.chemres.hu:2119/jobmanager-pbs-hungrid

reached on:         Fri Jul  8 13:34:44 2005

*************************************************************

6. Copy the results back to your machine

$ edg-job-get-output -i id.txt

Retrieving files from host: grid151.kfki.hu ( for https://grid151.kfki.hu:9000/j9hIjM3T0uv3xbfKNVq83w )

**************************************************************************

                        JOB GET OUTPUT OUTCOME

 Output sandbox files for the job:

 - https://grid151.kfki.hu:9000/j9hIjM3T0uv3xbfKNVq83w

 have been successfully retrieved and stored in the directory:

 /tmp/jobOutput/pnorbert_j9hIjM3T0uv3xbfKNVq83w

**************************************************************************

7. Process the results 

$ ls -l  /tmp/jobOutput/pnorbert_j9hIjM3T0uv3xbfKNVq83w

total 8

-rw-rw-r--    1 pnorbert pnorbert       58 Jul  8 15:38 C

-rw-rw-r--    1 pnorbert pnorbert        0 Jul  8 15:38 matrix.err

-rw-rw-r--    1 pnorbert pnorbert      467 Jul  8 15:38 matrix.out

$ cat /tmp/jobOutput/pnorbert_j9hIjM3T0uv3xbfKNVq83w/C

3 2 4.000000 8.000000 1.000000 1.000000 3.000000 3.000000

Copy matrix C into the working directory (overwriting the one there) as this is the input for the next two jobs.

$ cp /tmp/jobOutput/pnorbert_j9hIjM3T0uv3xbfKNVq83w/C .

8. Do the jobs 2-5 

Similarly, execute all the jobs to get the final result. So, what is “The Answer”?

MPI Jobs

1. Edit the JDL file for preparation of a job

$ cat TestMpiJob.jdl

JobType = "mpich";

NodeNumber = 2;

Executable = "cpi";

StdOutput = "test.out";

StdError = "test.err";

InputSandbox = {"cpi"};

OutputSandbox = {"test.out","test.err"};

2. Check list of matching resources for an MPI job

$ edg-job-list-match -vo hungrid TestMpiJob.jdl

Selected Virtual Organisation name (from --vo option): hungrid

Connecting to host grid151.kfki.hu, port 7772

***************************************************************************

                         COMPUTING ELEMENT IDs LIST

 The following CE(s) matching your job requirements have been found:

                   *CEId*

 chemgrid3.chemres.hu:2119/jobmanager-pbs-hungrid

 n40.hpcc.sztaki.hu:2119/jobmanager-pbs-hungrid

***************************************************************************

3. Job submission and retrieval of results are the same as for sequential jobs

Finishing work

1. Destroy proxy certificate!

Do not forget to destroy your proxy certificate so that no one can use it afterwards as long as it is valid.

$ grid-proxy-destroy

$ exit

2. Join us for the horse show and the dinner



