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Motivation

* SNS Data Reduction Job Workflow:

Converting raw data to
scientifically analyzable
data 1 "1 1

— Complex process involving:

-

Motivation (cont’d)

.

Such a complex workflow can quickly get
unmanageable

— A single analysis computer cannot handle this
workload in the long run

— Need rich job management tools for: scalable job
submission, job monitoring, fault tolerance
(restarts) and job input/output data orchestration

— Minimal user intervention (transparency)

— Need SNS reduction job workflow management

SNS Reduction Job Workflow
Orchestration Infrastructure

* Seamlessly mapping SNS
reduction workflow to a cluster:

— Workflow definition Q Q
— Composing PBS jobs {{5.
— Community accounts
. »
— Data staging w

— Job monitoring and updates

— Fault tolerance

SNS Application Manager Helps
Accomplish the Mapping

Job Definition and Workflow Tags

Individual Job command-line:
remote-stagein-files

XXX_REMOTE_INPUT_DIR_XXX

Tags tell the job manager to:

nostageout ==

Job XML Definition

Example job XML definition (automatically generated):

sus08

OPERATION NAME="stagein

OPERATION NAME="nos
IPERATION NAYE="G

/5ws308

Operations

Community Account: Jimmy Neutron

* User jobs are run through a
single community account on
specialized resources

— Obviates the need for each user
to have an account on every
compute resource

Both local machine and target v

cluster have the jimmyneutron “ o

account with the proper ‘e |

credentials

Accounting maintained locally

(user jobs to jimmyneutron

mapping) to trace jobs back to a

user

— Data movement accomplished
as jimmyneutron

Data Staging

+ Sequence of Data Staging

Operations:

1. SNS repo to jimmyneutron
staging area on local machine
as “user”

2. Grant access to jimmyneutron

3. Local staging area to cluster &+ W
NFS as ”jli)mle'\yneutron” o a@

4. Cluster NFS to scratch file /
system of the running job as /35
“jimmyneutron”

5. scratch file system to cluster
NFS as “jimmyneutron”

6. Cluster NFS to local staging area

7. Local staging area to user home
as “user”

Composing a PBS Script per Workflow
Job

Oefintion foe the 185
schedul

Siaging orcheszation from fmmynevtron on
Chuster 10 sratch space of running jod

Compute opevation

Staging orchestration from scratch 1pace of runing Job!

1 /* home/joulstagenout/vBs 2010 73713521 /00t/
59 1 /* fhome/joulstageinout/ves-201010051737-13521 out, 5 sy

Monitoring and Fault Tolerance

* Individual jobs in the workflow monitored:
— Arecord per job in the workflow

— Job handle, start and finish times, target host, type of
job, job status, etc. Example:

—‘Ability to periodically update and query the status of
jobs

— Ability to treat data transfers as an integral part of the
workflow

— Any one component fails, appropriate error code
returned for debugging and tracing for future restarts

Putting it all together

Conclusion

* SNS reduction workflow management:
— Transparent to the user

— Scalable and seamless induction of many target execution
platforms

— Allows us to farm out remote portal users to clusters
— Orchestrate expensive data operations elegantly by
performing global optimizations for the entire workflow
— Elegant job monitoring and status updates
* Future Work: Application Instance Manager to

maintain workflow state, Webservice enabling
workflow orchestration for use by tools such as
Mantid, ISAW, Commander, etc.
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