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1. About this document

The University of Hong Kong Computer Centre is contributing a cluster system to the PRAGMA Testbed as well as to the PRAGMA community. 
This document serves as the user guide for HKU-PRAGMA cluster. The document includes information on (1) requirements for users, (2) procedures for getting an account, (3) hardware specifications and available Grid software, (4) resource utilization policy, and (5) supporting staff available and email support provided to users. According to future administrative decisions, HKU may modify this document and distribute the revised version through the following web site:
http://www.hku.hk/cc/ccsystem/pragma/
2. Requirements for users

HKU requests all users must comply to the following conditions.

· All users must belong to one of the member organizations of PRAGMA.

· All users participating in using HKU-PRAGMA must comply with the operating principles of HKU-PRAGMA.

· All users participating in PRAGMA activities must comply with the operating principles of PRAGMA.

· All users must have concrete purposes for using HKU resources.

· All users must contribute to HKU and/or PRAGMA through the use of HKU resources.

· All users must have a user certificate issued by a PRAGMA Grid trusted CA (http://goc.pragma-grid.net/pragma-doc/certificates.html).
3. How to obtain an account

In order to obtain an account for using HKU-PRAGMA resources, send the following information to hpc@cc.hku.hk:
(1) Full Name

(2) Affiliation

(3) Address

(4) Country

(5) Phone and facsimile number

(6) Email address

(7) Purpose for using HKU-PRAGMA resources

(8) Desired account name (1st:  2nd :  3rd choices:)

(9) ssh public key 

(10) User certificate issued by PRAGMA Grid trusted CA. 
The corresponding account application will be reviewed by the administrators of HKU-PRAGMA within a 5 working days of receiving the application. The administrators will verify whether the requirements described in Section 2 can be satisfied by the applicant. The applicant will be notified for the result of the application once it is approved.  With the application approved, an account will be created and informed to the applicant with detailed information. Basically, a newly created account will be valid until the end of the fiscal year (the end of Dec.). 

Users are expected to move their files after use from HKU-PRAGMA resources to user’s own disk resources at earliest convenience; due to the storage resource the HKU-PRAGMA is limited.  Users will be notified for expiration of their accounts when the expired date is approaching.
* You can login to HKU-PRAGMA master node (pragma1.grid.hku.hk) via a ssh command with the correct password.

** A ssh public key and your user certificate should be sent as attachments with your application.

*** A mapping of your subject name to your local account will be added to the grid-mapfile on the HKU-PRAGMA resources.

4. Resource information

HKU-PRAGMA is a Linux grid on a Globus v4 environment. It serves as the HKU-PRAGMA testbed to PRAGMA testbed and related member activities.
HKU-PRAGMA is a testbed with 3 Linux hosts (1 Dell PowerEdge 2650 as a master node and 2 Dell PowerEdge 1850 as two computational nodes).  Each node has dual Intel Xeon 32-bit 2.8GHz Hyper-threading CPUs (logical 4 cores) and 2GB memory. The master node is also installed with 292G hard disk spaces as the file server. Users' home directory is shared among all nodes via NFS.

[Primitive Software]

The operating system used on HKU-PRAGMA is Scientific Linux 5.1 (kernel 2.6.18), with general tools installed.  
· GCC version 4.1.2, installed under /usr/bin
· Intel(R) C++/Fortran Compiler version 10.1.015, MKL version 10.0.1.014, all of them are installed under /opt/intel
[Grid Software]
· Globus Toolkit 4.0.7
    GLOBUS_LOCATION = /home/globus4/gt4.0.7
· Torque 2.3
    PBS_HOME=/usr/local
    PBS_SPOOL=/var/spool/torque

· MPICH version 1.2.7 : /usr/local/mpich/
Please note that the following shell script for Globus environment would be executed once you successfully login to the HKU-PRAGMA system: (in Bash shell)


export $GLOBUS_LOCATION=/home/globus4/gt4.0.7

. ${GLOBUS_LOCATION}/etc/globus-user-env.sh

Other tools should have already set with environmental variable such as PATH and LD_LIBRARY_PATH. So the HKU-PRAGMA system environment would be ready once you are logging in, no other related script execution would be required. 
5. Resource utilization policy
5.1 Resource Reservation
As stated above, the HKU-PRAGMA is intended to be used for development and testing of Grid middleware and Grid applications in HKU as well as remotely for PRAGMA members or partners.  It is in general, not to be used for or dedicated to use for any single user. Every user has the default of 2GB disk quota.
However, users may need the whole HKU-PRAGMA in order to enable benchmarking or more flexibility in using it for demonstrations, etc. In these cases, HKU will allow dedicated use of the facilities by advance application.  Please do send such request to hpc@cc.hku.hk. The application should indicate:
  * Your name

  * Your account

  * the start time / end time (time zone must be indicated, the maximum allowed time is 24 hours)

  * the purpose of the experiments

And the application should be submitted at least 2 weeks ago for processing.

· The application will be reviewed by the administrators and will be notified for the decision within a few business days.

· HKU will announce the schedule of the reservation via the proper PRAGMA channel.

· HKU will provide the dedicated resources during the specified (or permitted) period. Other users will not be able to use (login) the dedicated resources during the period.

5.2 Installation of additional software

HKU-PRAGMA can be used for R&D of Grid middleware and applications. You can install, test and evaluate your software on HKU-PRAGMA. 
6 How to use HKU-PRAGMA Cluster 
6.1 Grid Web Service approach (for non-HKU PRAGMA users)
· Prepare the certificate files and valid proxy session
Suppose you already have applied the account, in your local machine please you’re your private key and personal certificate files under $HOME/.globus
userkey.pem: personal private key

usercert.pem: personal certificate signed from PRAGMA Grid Trusted CA
Then you can initialize a valid proxy session:

[ftcheung@rocks-153]$ grid-proxy-init
Your identity: /O=grid/O=pragma/OU=HKU/CN=Frankie Cheung

Enter GRID pass phrase for this identity:<Your personal cert password>
Creating proxy ................................................. Done

Your proxy is valid until: Fri Jan 16 12:12:24 2009

After this you can query the valid proxy session:

[ftcheung@rocks-153]$ grid-proxy-info
subject  : /O=grid/O=pragma/OU=HKU/CN=Frankie Cheung/CN=1246868719

issuer   : /O=grid/O=pragma/OU=HKU/CN=Frankie Cheung

identity : /O=grid/O=pragma/OU=HKU/CN=Frankie Cheung

type     : Proxy draft (pre-RFC) compliant impersonation proxy

strength : 512 bits

path     : /tmp/x509up_u559

timeleft : 11:58:30
·  Execute commands through Globus Web Service:

Command: 
globusrun-ws -submit -F pragma1.grid.hku.hk -s -so <OUTPUT_FILE> -se <ERROR_FILE> -c <YOUR_COMMAND>
E.g.

[ftcheung@rocks-153 ws_job]$ globusrun-ws -submit -F pragma1.grid.hku.hk -s -so cmd_remote.out -se cmd_remote.err -c /bin/pwd
Delegating user credentials...Done.

Submitting job...Done.

Job ID: uuid:da78a3fe-e3a6-11dd-afc4-00123f20c492

Termination time: 01/17/2009 08:22 GMT

Current job state: Active

Current job state: CleanUp-Hold

Current job state: CleanUp

Current job state: Done
Destroying job...Done.

Cleaning up any delegated credentials...Done.
Then the command normal output would be stored at the file cmd_remote.out and the command error output would be stored at the file cmd_remote.err
[ftcheung@rocks-153 ws_job]$ more cmd_remote.out

/fs1/ftcheung
From this command output we know the location of the home directory in pragma1.grid.hku.hk.
· Copy files using Grid FTP:

Command: 
globusrun-ws globus-url-copy <source> <destination>
E.g.

[ftcheung@rocks-153 ~]$ globus-url-copy file:///export/home/ftcheung/my.rsl gsiftp://pragma1.grid.hku.hk/fs1/ftcheung/
Then it would copy the file ‘my.rsl’ from local system to the home directory at pragma1.grid.hku.hk system
· Running job to Torque batch system through Globus Web Service:
To submit job to Torque batch system at pragma1.grid.hku.hk, you have to prepare the job script based on Resource Specification Language (RSL). Below is one of example:
[ftcheung@rocks-153 ~]$ more my.rsl
<job>

    <executable>my_echo</executable>

    <directory>${GLOBUS_USER_HOME}</directory>

    <argument>Hello</argument>

    <argument>World!</argument>

    <stdout>${GLOBUS_USER_HOME}/stdout</stdout>

    <stderr>${GLOBUS_USER_HOME}/stderr</stderr>

    <fileStageIn>

        <transfer>

         <sourceUrl>gsiftp://pragma1.grid.hku.hk:2811/bin/echo</sourceUrl>

         <destinationUrl>file:///${GLOBUS_USER_HOME}/my_echo</destinationUrl>

        </transfer>

    </fileStageIn>

    <fileCleanUp>

        <deletion>

            <file>file:///${GLOBUS_USER_HOME}/my_echo</file>

        </deletion>

    </fileCleanUp>

</job>
This job has 3 parts:

fileStageIn: Copy /bin/echo file to ‘myecho’ file under home directory
Execution: Execute ‘myecho’ with 2 arguments: ‘Hello’ and ‘World!’
fileCleanUp: Remove ‘myecho’ file under home directory

Now suppose the RSL script is ready, we can submit it through Globus PBS: 
Command: 
globusrun-ws -submit -batch -F pragma1.grid.hku.hk -Ft PBS -job-epr-output-file <EPR-FILE> -s -f <JOB-RSL-SCRIPT>
e.g.

[ftcheung@rocks-153 ws_job]$ globusrun-ws -submit -batch -F pragma1.grid.hku.hk -Ft PBS -job-epr-output-file bat_remote.epr -s -f ./my.rsl 
Delegating user credentials...Done.

Submitting job...Done.

Job ID: uuid:42c4b038-e3ac-11dd-91fa-00123f20c492

Termination time: 01/17/2009 09:01 GMT
Then the job would be submitted to the Torque batch system to execute at pragma1.grid.hku.hk. 
To query the job status, issue command:
globusrun-ws -status -job-epr-file <EPR-FILE>
e.g.

[ftcheung@rocks-153 ~]$ globusrun-ws -status -job-epr-file bat_remote.epr
Current job state: CleanUp-Hold 
Job status is ‘CleanUp-Hold’ mean that the job is terminated ready to fetch the result. To fetch the job result output file and error file, issue command:

globusrun-ws -monitor -job-epr-file <EPR-FILE> -s -so <OUTPUT_FILE> -se <ERROR_FILE> 
e.g.

[ftcheung@rocks-153 ~]$ globusrun-ws -monitor -job-epr-file bat_remote.epr -s -so bat_remote.out -se bat_remote.err 
Current job state: CleanUp-Hold 
Current job state: CleanUp

Current job state: Done

Requesting original job description...Done.

Destroying job...Done.

Cleaning up any delegated credentials...Done.
Then the job result output and error would be stored in your specified file. 
[ftcheung@rocks-153 ~]$ more bat_remote.out

Hello World!
However, if you feel uncomfortable to use the Grid Web Service approach, you can try to use the traditional HPC approach as described in the following section.
6.2 Traditional HPC approach (Preferred for HKU PRAGMA users)
· Login to the master node through SSH
[ftcheung@rocks-153 ws_job]$ ssh pragma1.grid.hku.hk
Last login: Fri Jan 16 10:52:24 2009 from 147.8.110.19

[ftcheung@pragma1 ftcheung]$
· Copy files using SCP
Command: 
scp <source> <destination>
E.g.

[ftcheung@rocks-153 ws_job]$ scp my.cmd pragma1.grid.hku.hk:/fs1/ftcheung/  
· Running job to Torque batch system at master node:
To submit job to Torque batch system at pragma1.grid.hku.hk, you have to prepare the PBS batch script. Below is one of example:

[ftcheung@rocks-153 ~]$ more my.cmd
#!/bin/bash

### Job name

#PBS -N TestJob
### Wall time required. This example is 30 min

#PBS -l walltime=00:30:00

# Run the executable program
echo Hello World! > ${PBS_JOBNAME}

Now suppose the PBS script is ready, we can submit it at master node: 

Command: 
qsub <PBS-SCRIPT>
e.g.

[ftcheung@pragma1 ftcheung] $ qsub my.cmd 
29.pragma1.grid.hku.hk
Then the job with Job ID=29 would be submitted to the Torque batch system to execute at pragma1.grid.hku.hk. 

To query the job status, issue command:
qstat -a
e.g.

[ftcheung@pragma1 ftcheung] $ qstat  -a 
Job id                    Name             User            Time Use S Queue

------------------------- ---------------- --------------- -------- - -----

29.pragma1                hello.sh         ftcheung               0 C batch     
When the job is status become ‘C’ stands for ‘Completed’, it would automatically write the job output and job error to the file <PBS-SCRIPT>.o<JOB-ID> and <PBS-SCRIPT>.e<JOB-ID>:

[ftcheung@pragma1 ~]$ more hello.sh.o29
Hello World!
7 Support staff and mailing lists

HKU-PRAGMA is maintained by the HPC services team of the Computer Centre.  HKU provides the following mailing list for users support:

hpc@cc.hku.hk 
-End-


