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Motivations

ÅThe general approach to data-intensive 

computing using Meandre component-based 

framework.

ÅCan components that are engineered to align with a 

given API specification be created without any 

preconceived notation of how these components 

might be ultimately used in a data flow.

ÅCan these components be easily assembled to create 

web services and applications which may seamlessly 

integrate or interoperate with the API services

ÅHow broadly can this approach leveraged.

Imaginations unbound



Agenda

ÅMeandre Architecture (Letôs get Familiar)

ÅComponents

ÅData Flows

ÅComponent Types
ÅCompute 

ÅWebUI

ÅFedora Commons Repository Experiment

ÅUpload Content using Zotero

ÅSearch & Browse Application 

ÅMeandre Orchestrates Clouds (Typica)

ÅLetôs Peek at what is new

ÅMeandre 2.0 (Time Allowing)

Imaginations unbound



MEANDRE: DATA-INTENSIVE 

COMPUTING IN THE CLOUD

Imaginations unbound



Working With Data

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Meandre: The Architecture

ÅThe design of the Meandre architecture follows 

three directives: 

Åprovide a robust and transparent scalable solution 

from a laptop to large-scale clusters

Åcreate an unified solution for batch and interactive 

tasks

Åencourage reusing and sharing flow components

ÅBuilds on service-oriented architectures (SOA)

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Meandre: Basic Server Diagram

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Meandre MDX: Cloud Computing

ÅServers can be 

Åinstantiated on demand

Ådisposed when done or on demand

ÅA cluster is formed by at least one server

ÅThe Meandre Distributed Exchange (MDX)

ÅOrchestrates operational integrity by managing 

cluster configuration and membership using a shared 

database resource.

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Meandre MDX: An Overview Picture

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation
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MEANDRE: DATA-INTENSIVE 

COMPUTING FRAMEWORK

Imaginations unbound



Meandre Infrastructure

ÅSEASR/Meandre Infrastructure:

ÅDataflow execution paradigm

ÅSemantic driven

ÅWeb Oriented

ÅSupports publishing services

ÅModular components

ÅEncapsulation and execution mechanism

ÅPromotes reuse, sharing, and collaboration

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Meandre: Data Driven Execution

ÅExecution Paradigm

ÅConventional programs perform computational tasks 

by executing a sequence of instructions.

ÅData driven execution revolves around the idea of 

applying transformation operations to a flow or stream 

of data when it is available. 

ÅDataflow Approach: Components

ÅMay have zero to many inputs

ÅMay have zero to many outputs

ÅPerforms a logical operation when data is available

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Meandre: Dataflow Example

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation
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Meandre: The Dataflow Component

Å Data dictates component execution semantics

Component

P

Inputs Outputs

Descriptor in RDF

of its behavior

The component 

implementation
The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Meandre: Manages Input Data Ports 

using Active Buffers

Imaginations unbound



Runtime Program Control 

Imaginations unbound



Imaginations unbound

ÅComponent RDF Descriptors define attributes to 

the Meandre Server about an implementation

ÅDescriptor Anatomy Ą Component ïLevel Description 

Section

Example

<rdf:Description rdf:about="meandre://seasr.org/components/util/printstring">

<mode rdf:resource="http://www.meandre.org/ontology/component/type/compute"/>

<rdf:type rdf:resource="http://www.meandre.org/ontology/executable_component"/>

<resource_location rdf:resource="meandre://é/implementation/org.meandre.components.util.PrintString"/>

<execution_context rdf:resource="meandre://seasr.org/components/util/printstring/implementation/"/>

<input_data_port rdf:resource="meandre://seasr.org/components/util/printstring/input/object"/>

<output_data_port rdf:resource="meandre://seasr.org/components/util/printstring/output/string"/>

<firing_policy rdf:datatype="http://www.w3.org/2001/XMLSchema#string">any</firing_policy>

<name rdf:datatype="http://www.w3.org/2001/XMLSchema#string">PrintString</name>

<dc:rights rdf:datatype="http://www.w3.org/2001/XMLSchema#string">UofINCSA</dc:rights>

<tag rdf:datatype="http://www.w3.org/2001/XMLSchema#string">utility</tag>

<runnable rdf:datatype="http://www.w3.org/2001/XMLSchema#string">java</runnable>

<dc:creator rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Bernie Acs</dc:creator>

<dc:format rdf:datatype="http://www.w3.org/2001/XMLSchema#string">java/class</dc:format>

<dc:description rdf:datatype="http://www.w3.org/2001/XMLSchema#string">Print String</dc:description>

<dc:date rdf:datatype="http://www.w3.org/2001/XMLSchema#dateTime">2009-02-03T19:17:33</dc:date>

</rdf:Description>



Component Descriptor & Workbench

Imaginations unbound



Meandre: Flow (Complex Tasks)

ÅA flow is a collection of connected components

Read

P Merge

P

Do

P

Show

P

Get

P

Dataflow execution

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Imaginations unbound

ÅFlow RDF Descriptors define components & 

connectors relationships to the Meandre Server

ÅDescriptor Anatomy Ą Flow connectors (unique attributes)

Example

<meandre://org.meandre.components.fedora/fedoraclientapim>

rdf:type :executable_component ;

é (Component RDF descriptor continued) é

<http://www.seasrproject.org/components/forkx2>

rdf:type :executable_component ;

é (Component RDF descriptor continued) é

<http://meandre.org/zigzag/null/1231775950232/connector/10>

rdf:type :data_connector_configuration ;

:connector_instance_data_port_source

<meandre://org.meandre.components.fedora/fedoraclientapim/output/fedoraclientapim> ;

:connector_instance_data_port_target

<http://www.seasrproject.org/components/forkx2/input/input_object> ;

:connector_instance_source

<meandre://org.meandre.components.fedora/fedoraclientapim/instance/apim> ;

:connector_instance_target

<http://www.seasrproject.org/components/forkx2/instance/fork2> .



Flows can have  any number of components with

üñNone to ManyòInputs data port s

üñNone to ManyòOutput data ports

Flow components may have 

multiple connectors assigned 

to any input data port

Flows may contain connectors that 

are cyclical over one or more 

components

Flows are made up of ñOne or Moreò components

with ñNone to Manyò connectors that are described 

to the Mendre Server for management 

Flows must contain at minimum one 

component with NO Inputs to cause 

an Execute call to be made. 

*Outputs are Always Optional. 

Meandre: Data Flow Connectors

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Meandre: ZigZag Script Language

ÅZigZag is a simple language for describing data-

intensive þows

ÅModeled on Python for simplicity. 

ÅZigZag is declarative language for expressing the 

directed graphs that describe þows. 

ÅCommand-line tools allow ZigZag files to 

compile and execute.

ÅA compiler is provided to transform a ZigZag program 

(.zz) into Meandre archive unit (.mau). 

ÅMau(s) can then be executed by a Meandre engine. 

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



ÅAutomatic Parallelization

ÅAdding the operator [+4] would result in a directed grap

Meandre: ZigZag Script Language

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation

# Describes the data-intensive flow 

# 

@pu = push() 

@pt = pass( string:pu.string ) [+4]

print( object:pt.string )

# Describes the data-intensive flow 

# 

@pu = push() 

@pt = pass( string:pu.string ) [+4!]

print( object:pt.string )

http://seasr.org/meandre/files/2008/04/picture-2.png
http://seasr.org/meandre/files/2008/04/picture-3.png


Meandre: Flows to MAU

ÅData Flows are executed using their RDF 

descriptors

ÅData Flows can be compiled into MAU

ÅMAU is:

ÅSelf-contained representation

ÅReady for execution

ÅPortable

ÅPersistent Execution of Data Flows 

ÅAllows a Data Flow to be a logical Web Service

ÅLight-Weight deployment mechanism

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



How Data Flow Execution Happens

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Components Types

ÅComponents are the basic building block of any 

computational task. 

ÅThere are two kinds of Meandre components:

ÅExecutable components 

ÅPerform computational tasks that require no human 

interactions during runtime

ÅProcesses are initialized during flow startup and are 

fired in accordance to the policies defined.  

ÅControl components

ÅUsed to enable user interactions during runtime

ÅWebUI may be a HTML Form, Applet, or Other user 

interface  

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation



Web Service Block Diagram

Imaginations unbound



Web Service Head Component

Imaginations unbound

ÅTwo Part Processing Model

ÅStandard execute

ÅUsed to start and stop 

logical Web Service

ÅPolls servicing thread to 

sense ñAbortò events

ÅHolds thread execution 

context for entire Lifecycle

ÅWebUI Handle

ÅHTTP Request Events

ÅMay concurrent requests

ÅNeeds to Manage logical 

Request Lifecycle



FEDORA REPOSITORY 

API COMPONENTS

Imaginations unbound



Fedora 
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Invoke Upload to Fedora Repository

Imaginations unbound



Using Upload to Fedora Repository

Imaginations unbound

Web Service 

Output Allowed 

Additional Actions

in The Response
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Search & Browse



HTML Generate
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List Details for a Digital Object



Web Service

Interactive Web 

Application

The SEASR project and its Meandre infrastructure

are sponsored by The Andrew W. Mellon Foundation

Meandre & Fedora Hand-in-Hand


