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Motivation

* Create a library of reusable software utilities which can be accessed & executed by a
non programmer via a graphical or command line user interface.

* Support the execution of repetitive tasks which includes routine daily tasks and more
complex processes which may be run less frequently (e.g. updating probe set
annotation).

* Foster collaboration and inter exchange of analytics with other groups.

* The systems must be extensible including the application of custom scripts and
programs

* Create a flexible system to meet the rapidly changing demands of the world of
genomic research
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What Is Workflow ?

Workflow at its simplest is the movement of information and/or tasks
through a series of synchronized, time bounded, reusable components.

A workflow component can be many things:
» Database search

Statistical function

Bioinformatic algorithm

Ordering a clinical test.....

YV V V
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Types Of Workflow

Process Flows Analytical (Data) Flows

Event driven - Messages flow between Large datasets — Data flows between
components - small data foot print components

Examples: Examples:

»Standard Operating Procedures *Normalizing Gene Expression Data
»Clinical Research Protocol Development »Genomic Sequence Alignment
=Specimen Collection.... =|_ aboratory Test Quality Control Analysis

=Text Processing (UIMA)

; Execute Filter
Enroll Baseline Draw Order Import
Patient = Visit b Blood > Lab Test DNA A‘?LA.SJ P BH(?St
Sequence gorithm its

Often a process flow can execute a dataflow as a component in order to satisfy an event condition
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Building A Workflow

>

Workflow Challenges

Finding Components That Meet Your Needs

. Describe components by their function, input(s) and output(s)
. Map descriptions to controlled vocabularies & ontology’s

Linking Components
. Syntactic Interoperability

@—} Output: Text ? Input: Number
. Semantic Interoperability
Output: Text P | Input: Text
Field: Pl Name @ Field: Address
Do | need To Become a Programmer... ???
. Process parallelization — distributed computing

6 ¢

. Training

Regulatory Compliance

. Workflows supporting clinical trials need to satisfy regulatory demands such as CFR 21

Part 11 — difficult within a distributed environment



W MAYO CLINIC

Workflow Challenges Cont....

Executing A Workflow

>

Security
. User has permission to execute workflow ?
" User permission to execute components within a workflow ?

= Access to data consumed or produced within a workflow
. Audit trail

Data Management
" Accessing large datasets from multiple components

= Standardized — meta data described - generated data: reusable outside of the
workflow environment

Orchestration

. Load Balancing

" Job Management

Progress Tracking

= Error handling — triaging

. Restarting long running work flows

" Providing real time status feed back to the user



W MAYO CLINIC

A Key Issue: Interoperability !

»  Standardizing how components are described using ontology’s
and controlled vocabularies can help describe the function of each
component in a workflow, what it produces and what it consumes.

. Enabling more effect searches
. Facilitates ‘intelligent’ component linking

»  Workflow distribution between institutions is greatly enhanced
through the use of a standard workflow design format.

» Data Management: Standards can help describe how data
created by a workflow is stored and enable its reuse in secondary
workflows.

> Empowering researchers by reducing the need for direct
programmer involvement during workflow creation.
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Workflow Standards & Formats
e The XML Process Definition Language (XPDL)

A format standardized by the Workflow Management Coalition (WfMC) to interchange
Business Process definitions between different workflow products like modeling tools and
workflow engines. XPDL defines a XML schema for specifying the declarative part of
workflow. BPEL

e Business Process Execution Language (BPEL)

A business process modeling language that is executable. It is serialized in XML and aims
to enable programming in the large. The concepts of programming in the large and
programming in the small distinguish between two aspects of writing the type of long-
running asynchronous processes that one typically sees in business processes. OASIS
standard.

* Yet Another Workflow Language (YAWL)

Provides a very powerful, yet fundamentally simple language for process modelers to
describe complex control flow relations between business processes. Consequently,
YAWL enables businesses to own and manage very flexible and dynamic business
processes



http://www.gridworkflow.org/snips/gridworkflow/space/AGWL
http://www.gridworkflow.org/snips/gridworkflow/space/AGWL
http://www.gridworkflow.org/snips/gridworkflow/space/AGWL
http://www.gridworkflow.org/snips/gridworkflow/space/BPEL4WS
http://www.gridworkflow.org/snips/gridworkflow/space/BPML
http://www.gridworkflow.org/snips/gridworkflow/space/DGL
http://www.gridworkflow.org/snips/gridworkflow/space/DGL
http://www.gridworkflow.org/snips/gridworkflow/space/GJobDL
http://www.gridworkflow.org/snips/gridworkflow/space/GJobDL
http://www.gridworkflow.org/snips/gridworkflow/space/GSFL
http://www.gridworkflow.org/snips/gridworkflow/space/GFDL
http://www.gridworkflow.org/snips/gridworkflow/space/GWorkflowDL
http://www.gridworkflow.org/snips/gridworkflow/space/GWorkflowDL
http://www.gridworkflow.org/snips/gridworkflow/space/MoML
http://www.gridworkflow.org/snips/gridworkflow/space/SWFL
http://www.gridworkflow.org/snips/gridworkflow/space/WSCL
http://www.gridworkflow.org/snips/gridworkflow/space/WSCI
http://www.gridworkflow.org/snips/gridworkflow/space/WSFL
http://www.gridworkflow.org/snips/gridworkflow/space/XLANG
http://www.gridworkflow.org/snips/gridworkflow/space/YAWL
http://www.gridworkflow.org/snips/gridworkflow/space/SCUFL
http://www.gridworkflow.org/snips/gridworkflow/space/XScufl
http://www.gridworkflow.org/snips/gridworkflow/space/OWL-S
http://www.gridworkflow.org/snips/gridworkflow/space/xWFL
http://www.wfmc.org/standards/xpdl.htm
http://en.wikipedia.org/wiki/Workflow_Management_Coalition
http://en.wikipedia.org/wiki/Business_Process
http://en.wikipedia.org/wiki/Workflow
http://en.wikipedia.org/wiki/Extensible_Markup_Language
http://en.wikipedia.org/wiki/Programming_in_the_large
http://en.wikipedia.org/wiki/Programming_in_the_small
http://www.yawl-system.com/
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Biolnformatic Core: A Brief History Of Analytical Workflows

» Perlscripts, Java, R-scripts, SAS.....
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BALI Proof of Concept - InforSense
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Future Work

User Authentication & Authorization Layer

Workflow Workflow
Designer Engine

Workflow
Definition

Component Component
Segrch Comp%tibility S1
S2 Local
. (90 %)
Services S3
- Mapped to
Informatics Ontology
Service Catalog Concepts S4
S5 Distributed
: . - . 10 %
Focus On Localized Applications Service (10%)
. Simplifies service layer interface Layer \_ Analytics
. Improves data access —‘—H—
. Improved reliability DA LEVET Data Security
. del
Data Feed From Core Laboratories M\L o
. Reduces need to ‘move’ data T
, , ) ) Local Data
. Exploits excessing repository data security Storage

model 7_1/ ]

Core Laboratory Raw Data
Raw Data Pipeline Repository
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