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Introduction to ADMIRE - Basics

« ADMIRE — Advanced Data Mining and Integration
Research for Europe

« 7™ Framework Program

« Commenced in February 2008 over 36 months.

« €4 .3 million in costs, and €3 million in EC funding




Introduction to ADMIRE - Basics

« University of Edinburgh, UK (Coordinator)
 NeSC - National e-Science Centre
« EPCC - Edinburgh Parallel Computing Centre
 Fujitsu Labs of Europe, UK
« University of Vienna, Austria
* Institute of Scientific Computing

« Universidad Politécnica de Madrid, Spain
« Ontology Engineering Group

« Slovak Academy of Sciences, Slovakia
* Institute of Informatics

« ComArch S.A., Poland




Introduction to ADMIRE - Vision

* Benefits
* Provide power to users and developers of data mining and
integration processes over large scale-out of heterogeneous,
distributed data
» Accelerate access to and increase the benefits from data
exploitation

« Strategy
 recast a selection of existing analysis and mining algorithms to
enable them to take best advantage of its distributed-
computing framework

« employ a parallel processing pipeline approach for data-
streaming style process to speed up data process enormously




Introduction to ADMIRE - Architecture

User and application diversity
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Tool level

Gateway Interface DMI canonical representation and abstract machine

one model
Composing_ or hiding
Enactment Mapping Many autonomous resources & services
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Introduction to ADMIRE - ADMIRE Framework
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DISPEL - Data Intensive Systems Process-Engineering Language

« Data-intensive distributed systems

» Connection point of complex application requests and
complex enactment systems

« Benefit: method development, engineering and evolution of
supported practices can take place independently in each
world

« Describes enactment requests for streaming-data
workflows processes

* “Process-engineering time” — transform and optimize
process in preparation for enactment period



DISPEL: Simple Example

Literal Literal

!

resource| expression

String sql1 = "SELECT * FROM some_table";
String sql2 = “SELECT * FROM table2”;
String resource = "128.18.128.255",

SQLQuery query = new SQLQuery;
|- sql1, sql2 -| => query.expression;
|- resource -| => query.resource;

SOLQuery

\ result -
Tee tee = new Tee;
query.result => tee.connectinput;

(;onnectlnpdq

Tee J Creating connections




DISPEL — real use
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ADMIRE registry — What is it?

« The ADMIRE registry is in charge of registering
Processing Element descriptions

* In the registry the description of a PE contains:

A unique name
A short definition of what they do
A precise description of their input and output streams

* a structure of Connections
The (S&D)type propagation rules from inputs to outputs
A precise description of their properties that may permit
or limit optimisation
Their known subtype hierarchy
Information about the PEs (author, organis




The ADMIRE Registry

« Descriptions of PEs are stored in RDF (we are talking
about data)

« The RDF graph reflects all the PE structure (in
DISPEL)

Connections
STypes
DTypes
Annotation properties
e Author
« Description
* Organisation
» Version
Some modifiers

Propagation Rules are stored implicitly in the data model
(see next slide)



The ADMIRE registry - A network of Ontologies

For describing the data we use a network of ontologies
(we are talking about the model)

Data Mining Ontology (CRISP-DMI and DataMining)

It defines the vocabulary related to DMI, allowing end-users to
understand the semantics of DMI process components.

Platform and Operational Ontology (the conceptual level
and the instances)

» They define the terminology needed for describing processing
elements of the platform (technology-independent, generic
services, datasets, etc.).

Domain Ontologies
* They define the vocabulary and relations in the domain use cases



The ADMIRE registry - Language Processing
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The ADMIRE Registry — An example

« Data
« Ontology
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The ADMIRE Registry




ADMIRE Registry — How it works

e RDFResource: OGSA-DAI data resource with
activities for PE query and update

tvi

UpdateActivity
RDFResource RepositoryAccess
CandidatesActivity

—r

e—

ProcessingElementDescriptor lookupProcessingElement(String name);
List<ProcessingElementDescriptor> lookupProcessingElementList();
List<String> lookupProcessingElementsName();
void registerProcessingElement(
ProcessingElementDescriptor descriptor,
String implementation)
throws ProcessingElementAlreadyExistsException,
RegistrationFailedException;



ADMIRE Registry — How it works

 Interfaces for
* Registering and querying PEs:
» Registering and querying STypes and DTypes
» Registering and querying functions
* Registering and querying annotations (author, etc.)
* Registering and querying generic elements
 Inference over the domain ontologies (Type checking)




ADMIRE Registry — How it works

Basically an OGSA-DAI activity for updating the RDF
database

And a set of SPARQL queries to query the data

Plus a connection to a Description Logic reasoner for
type checking




Type checking cases

A.Out

« a)A.out=B.in -
B.in

* b)A.outinB.in @
* ¢) A.out not disjoint with B.in @‘»

 d) A.out disjoint with B.in




1. [String]

[dispel:Term]

ok wh =

Input: [<String, Float>]
[<dispel:URL,

. >]
db:Confidence]

me

wl:Class]>]

4. Output [<String, [String, String]

[<dispel:text, [dispel:Term,

Recogniser

2. Output [<String, F
[<dispel:URL, db*€onfidence]

owl:Class]>]

2. Output [<Float[][],
Float>]

Input [<String, [String, Strimg]>]
[<dispel:text, [dispel:Term ntityMergeJoi

[<dispel:ImageURL, ImageAnalyser

db:Confidence] Inp.ut: [<Float - 5. Output [Float[][],
[<dispel:Image, db:Confidence] [<String,String>]]
[<dispel:Image,
[<Thing,owl:Class>]]

Input: [US, politics, Obamal]
Output: [<http://data.gob/term1.html, 0,96>, ...]
Output: [<http://images.google.com/img1.jpg, 0,97>, ...]

Output: [<http://data.gov/obama.html, [<Obama, person>, <white house, Organisation>, ...]>]

6. Output [<[String], [<String,
String>]

[<[dispel:Resource], [<Thing,
awl:Class>]

Output: [<http://images.google.com/obama1.jpg, [<obama, Person>, <WhiteHouse, Organisation>]>]
Output: [<http://data.gov/obama, http://images.google.com/obama1.jpg>],[<dbpedia:obama,
dbpedia:Person>, <dbpedia:WhiteHouse, dbpedia:Organisation>]
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The ADMIRE Registry — Who uses it?

 The ADMIRE gateway

The ADMIRE gateway receives the DISPEL code and is in
charge of compiling and executing it

In compile time the ADMIRE gateway contacts the registry
importing all PEs used in that DISPEL code

The gateway checks
« SType compatibility

« DType compatibility checking and propagation
The Gateway submits the DISPEL code




The ADMIRE Registry — Who uses it?

* The process designer
» ltis the user interface of ADMIRE
» Graphical interface for designing DMI processes
* Reqistry view:
 Lists the PEs available with all their information




The ADMIRE Registry — Who uses it?
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The ADMIRE Registry — Who uses it?
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GetFileNames eu.admire.spatioT...  start; end; step output

[SslGribCellvalues eu.admire.spatioT...  aribCells; aribFies aribResult
EGvoupBy uk.org.ogsadai + String :: "[http:{fwww, admire-project. e DatabaseOl #C 1" resultColumnMar : Any :: "[http: {fwww,admire-project.eujontologies/lang# Tuple]" result
GroupSplitterActivity eu.admire input output

lashCode uk.org.ogsadai + Any input 1 String i1 "http: ffwww. admire-project.eufontologies/lang#HashCode" output

ImageRescaleActivity eu.admire + Any it "http:/, dmire-project. e i Image” data; p. :An: "http: f v, admire-project. eufontology/lang#Image" output
ImageToMatrixActivity eu.admire + Any i "httpif] dmire-project. euf logy/l Tmage" input : Any @ "http:/fwww.admire-project.eufontology/lang#Image” output
eu.admire itemlList; transactionList; keyIndex list
istControlledRepeat uk.org.ogsadai + Any ¢ "[http:ffwww. admire-project.eujontologies/lang# Tuple]" input; : Integer :: "http:fwww.admire- : Any :: "[http:/{www.admire-project.eufontologiesflang# Tuple]" repeatedOutput; : Any :: "[http:{/www,admire-project. eufontologies/lar
@ListMultlpIy uk.org.ogsadai : Any i "http:, waw admire-project. eu,l‘untolog|es!|ang#Tuple] input2; "[http: {fwww . admire-project.eujontologies/lang# Tuple]” output2; : Any :: "[http:/ ydmire-project. logi Tuple

istRandomSplit uk.org.ogsadai : Integer :: "http: i dmire-project.eufontol " seed; @ Integer i "http:/jwww.c 1 Any i1 "[http:fjwww, admire-project.eufontologiesflang# Tuple]" data

istRemove uk.org.ogsadai + Any i "[http:ffwww.admire-project.eujontologiesflang# Tuple]” input; : Integer :: "http:/fwww.admire- output
MedianFiIterActivity eu.admire : [ [ Integer ] Jinput : [ [ Integer ] ] output
EMultiCIassiFy eu.admire : [ Integer ] priorities; : Any :: "http:/fwww.admire-project.eufontology/db# TupleRowSet" data; : [ Any @ Any :: "http:/fwww.admire-project. eufontology /db# TupleRowSet" result

btainFromFTP uk.org.ogsadai : Boolean :: "http://www.admire-project.eufontologies/DatabaseOntology#1sPassive” passiveMode; : Str : Any i1 "http:/jwww. admire-project.eujontologies/DatabaseOntology#Filename" data
OrderedTuplesMerge eu.admire.spatioT...  tuple2; tuplel; tuple2pos; tuplelpos result
RandomNumhers eu.admire expresslon, cveateResult, mm, max; tableName; seed; size expression; numbers; insertExpression
uk.org.ogsadai + Integer :: "http:ff di project.eufontologies/DatabaseOntology#InitialValue” seed; : Any :: "[h @ Any i1 "[http:/fwww.admire-project.eufontologiesflang# Tuple]” data
eu.admire.spatioT...  files; lon; lat output
ReadmeDataSink uk.org.ogsadai resource + Any 1 "[http:{fwww. admire-project. eufontologiesflang# Tuple]" output v

< |
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Collaborative portal for ADMIRE

Users can create their PEs, store them in the registry
and share them within the community

myExperiment based

Basically it show all the information in the registry in a
web-based portal
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Advanced Data Mining and Integration Research for Europe
| P

Admire makes it easy to find, use and share scientific processing elements and other
Research Objects, and to build communities.

[[ A | [Search]

First time visitor? Try these videos:

| Project Introduction

[ Bioinformatics Case Study
Use Admire to...

Find Processing Elements

| Find Files

@ Share Your Processing elements
and Files

| Create and Find Packs of Items
2% Create and Join Groups
£ Find People and Make Friends

-

About Admire

Join the Mailing List
Give us Feedback
For Developers
The myGrid Project
Taverna Processing Element Workbench
The BioCatalogue Project
Admire Publications

or Login:

Username or Email:

Passwaord:

Remember me: []

Or use OpenlD:

(eg: name.myopenid.com)

.
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Home »

Users Groups Processing Elements Files

Types
o

Logged in successfully. Welcome to Admire!

Admire currently has 2 members, 0 groups, 13 processing elements, 0 files and 0 packs

|| Site Announcements

None
[See All]
Latest Groups
None
Latest Tags

eu.admire ExternalOutput by Admire
(7 days ago)

eu.admire Serialiser by Admire (7
days ago)

My News

MNo news

Updated Items %

Processing Element: araph by Fauzan (about one day ago)
Processing Element: uk.org.ogsadai.ObtainFromFTP hy Fauzan (ahout one day ago)

Processing Element:
eu.admire.spaticTemporal.activities tupleMerging. OrderedTuplesMerge by Fauzan (about
one day ago)

Processing Element: uk.org.ogsadai. TupleToWehRowSetCharArrays by Fauzan
(about one day ago)

Processing Element: eu.admire.buildclassifier by Fauzan (about one day ago)

{5 Processina Element: uk.org.oasadai. TupleSelect by Fauzan (about one day ago)

Packs

New/Upload

Admire

& MyProfile [edit]
[ My Messages
== My Memberships
() My History

@ Wy News

LUl

My Stuff

0 Friends | 0 Groups |3
Processingelements

Processingelements

eu.admire Externa...
eu.admire Serialiser
uk.org.ogsadai Echo




Users Groups

Home » Processing Elements

Upload Hew Processing Element g View All Processing Elements g Show Processing Elements from Registry

Top 2 tags for Processingelements [See All Tags)

another | echo

[1 Latest ] Last Updated ] Most Viewed ]

Processing Elements

Files

Types

v || Search

Packs

New/Upload

Admire

Original
Uploader

Fauzan

Original
Uploader

graph (v1) [%
Created: 2001111 @ 11:59:29

License: Creative Commons Attribution-Share Alike 3.0 Unported License

) View

I} Download (v1)

No description

Rating: 0.0 /5 (0 ratings) | Versions: 1 | i 0] C its: 0| Citati

d: O times | ded: 0 times

This Processing element has no tags!

uk.org.ogsadai.ObtainFromFTP (/1)

Created: 2001411 @ 11:59:29

License: Creative Commons Attribution-Share Alike 3.0 Unported License

) View

I} Download (v1)

: No description

£ MyProfile [edit]
My Messages
=7 My Memberships
() My Histary

@ My News

My Stuff

0 Friends | 0 Groups | 3
Processingelements

Processingelements

eu.admire Externa...
eu.admire Serialiser
5 uk org ogsadai Echo
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 Introduction to ADMIRE
 The ADMIRE Registry — What is it?
« The ADMIRE Registry — How it works?

 The ADMIRE Registry — Who uses it?

 Future work




. Type checking
« Currently basic type checking
* In the life time of ADMIRE basic type checking and
propagation
* Reasoning needs large amounts of computational resources
« Large amount of domain ontologies to reason with them

« Compatibilities issues between ontologies, modules, imports
of ontologies, etc.

 All in a distributed fashion

 Extend the current




» Distributed registry
« All sources are distributed
* Many registries may exist in time and work already done
* Provide a single point of accessing all the possible registries

 Standards
« SPARAQL 1.1

« Extend the registry for using SPARQL 1.1 Update and
Fed extension

+ WS-DAI-RDF

* Provide common methods to access the RDF data in the
registry
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