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The Field

O

Science is not a spectator sport

http://www.agriculture.com/ag/slideshow/slideShow.jhtml?slideid=/templatedata/ag/slideshow/data/1144946148737.xm|&page=2




From Simple Actions Emerge Complex Systems

Sugar cane

Rain Forest

http://img.timeinc.net/time/daily/2008/0803/a_wbiofuels_0407.jpg
http://www.agriculture.com/ag/slideshow/slideShow.jhtml?slideid=/templatedata/ag/slideshow/data/1144946148737.xm|&page=2
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Non-Linear Dynamical Systems
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Non-Linear Dynamical Systems
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Evidence-based Decision-making

http://blog.lib.umn.edu/ellis271/arch1701/bigstockphoto_Global_Warming_217540%203.jpg http://www.smartpower.org/blog/wp-content/photos/field_turbines.jpg

Decisions have downstream and unintended consequences;
analyses and decisions about our Natural world that utilize a
scientific approach bias our odds towards viable solutions.




Evidence-based Decision-making Requires ... Evidence

Ficume 1. A gene tree contained within a
tree keading to three extant speces: A, B, and C. Bold
branches of gene troe show relationships among the

sampdled copies of the gene (V). Sampled copies from
sister B and T are sister
- oy http://www.kegg.jp/kegg/atlas

Maddison WP 1997 Syst. Biol. 46(3): 523-536
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iIPlant Integrative, Collaborative, Science
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iPToL Ultra High-Throughput Sequencing iPG2P
(200+ Gbp/run)

Association Genetics / QTL

Mapping
Evolution Technology Advances
(cognitive model) (drivers) (scientific and social return)
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Three reasons:

Scientific: The meaning, refinement, context, and value of
scientific ideas and concepts changes with discovery; it changes
at a rate faster than the life cycle of many informatic
infrastructures

Technical: Much meaning and semantics is implicit, not explicit.
Thus it is labor intensive to extract context and merge data and
services; scaling is linear, not exponential.

Social: Value and discoveries are generated across disciplines,
under different funding models, in different institutions, in
different cultures, with different reward structures



For today’s problems ...

Effective responses to infectious diseases (including crops)
*Feeding the world
Bio-fuels research and production

Many more ...

The relevant data sets and expertise span disciplines, institutions, and countries.

It is, by its nature, distributed, both geographically and cognitively.




Integrate across web sites, across data sets, across scientific models
and procedures ... .

This is, of course, hugely challenging and not naively attainable, but
significant progress can be made.

Here, I'll show you our approach, starting with the architecture and
proceeding into the platform and developer tools.

Our architecture is open; any one from any web site can be part of
it and all our code is free and open source.



The Actors
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The Actors
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You

Community
MODS (Model Organism Databases)
and
CODS (Clade Oriented Databases)

iPlant Computational
Resources (e.g., TACC)
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The Actors
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Bridging HPC, Enterprise, and Web assets
with a single iPlant cyberinfrastructure
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Semantic Integration; e.g., iPlant Semantic Pipelining
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Enterprise Class; e.g., Discovery Environment, Atmosphere

Foundation Infrastructure; e.g., TACC

www.iplantcollaborative.org




The Antibody Analogy as the Mediation Layer

www.iplantcollaborative.org



iPlant Semantic Architecture

O

1

Ontology Client
Servers

Web
Resource

Data Algorlthm OWL
RDF/XML

1
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The Technology Stack

O

Higher level APls

OWL formal semantics and logic

RDFS, XSD, basal semantics

and data types sllion

Triple stores,
graph DBs, etc.

RDF basal modeling layer

XML messaging layer

IRls, URIs, HTTP

www.iplantcollaborative.org




Common syntax: W3C RDF/XML

Computable semantic: W3C OWL DL, with graceful fail-over to OWL Full and RDFS
semantics

Shared semantic: Ontologies; yours and those of others
Protocol: SSWAP: Simple Semantic Web Architecture and Protocol

Platform: put it all together; iPlant Semantic Web Program



Architecture

O
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http:GET

OWL DL
Description
Mapping from local schema to OWL via Non-semantic
our HTTP API at http://sswap.info/api JSON

Cle

Web service provider
(data and/or services)



http:GET

_pmm— OWL DL
L Description

8 —

Non-semantic
Mapping from local schema to OWL via JSON

our HTTP API at http://sswap.info/api

Winner of
2011 International Semantic Web Conference
Best Student Paper

Web service provider
(data and/or services)



HTTP API: sswap.info/api

SSWAP HTTP API

NAME
ImaleBIDG — ke i RN (Reweree Description Gragh)

SYNOFRIS
wp., owrl -d <jsea¥ile

DESCRIFTION
ImsbrRDG i the basmarme of @ URL for & RESTTul web service that converts SO0M | Arvasaripy
Oitjecy Notatioa) ineo & SSWAP DWL ROFXML Resoorce Description Geaph (RDG). Inpot s st 10
ihe LIRL via a HTTP POST, for exemple by a progrem mch s curl or wper. A HTTP GET o /
maloeRTC (for exnreple, mu inilmed by vistisg the URL wish & browier) eenurms this massal page.
Costent egotition may be wiod 19 rehim o Sachise parable SO0 wchems il the ropmenal repome
MIME type is application/ jaca.
A Rgscnsros Description Geapl (ADAG) i 8 busan-readable, maching-panable description of & semantic
weh servies uiing the SSWAT Protocol. The use of OWL allews an EDG 1o describe o sorvics in
torms that are amensble 10 & competable Jogic. The RDG s bosted af the URL of e srvice sch that
# HTTP GET on the servior LRL fwith oo quory string paramese) returns the RDG, while an HTTP
POST (with s RIG [Resoarce Imocation Graph] m the body of the POST; se /mskeRIG) or s
HTTP GET with o query sving ivvokes the senvice. ROGs are WL DL RDF2OML docoments daat
Tollow the SBSWAP Protocol andl are wed io dewribe & service.
RO allow mommed semustle maching, b powible, between service irvocstion votabularses snd
wernantacy (i wsed by o cliced) and wervite description vocahularics snd wmartic s wed by e
wrvace. They set ihe mmplae fof the wrvice's isvecation (vis o Rescunce lmvosstion Ciraph aee |
eaakeci] (7], ta retiem dats (a8 Remource Reyonie Oraph; see imakeRRIE) ind semastic Sncovery via
query apka | Bewere Quary Graph: sev /makeB0G)
Third-parsy web sorvos may best their ows ‘makeHDG (e AVAILABILITY). ‘makeRING i
Ieostind s public service m Gop e i make 0,

Examples of RDGs we seurch on anyihing at ity swag inlo, then click on the RDF icon
‘uhq“nﬁllﬂ"hmhmm-hh-ﬂ#-
Lk R cuwerce.

Quick Srary
Here, we mut the program card 88 POST the i lise IS0N conters 8 the publis fmakefG iervics:

B
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W3C Web Ontology Language OWL

OWL 2 Web Ontol Language
Document Dvmi&ov?y e

Pleasa refer 1o the grrata for this documant, which may inclede some normative comactions.

This document is also available in these non-normative formats: PDF version.

See also ranglaliong-

Copyright © 2006 YWAC® (MIT. ERCIM, Kei), AN Rights Resorved. W3C linblity, trdemark and document s rules apply.

Abstract

TthIHLEWIb OWL 2, is an ontology mmmmm defined meaning. OWL 2
% n!u-l.nd % WH can be mmﬁmmmm
mlulninHDFlml uﬂﬂFm

mmmmmummumzmmmmmzmtmmmumaummu
SEmantcs, the avidlable profiles (Sub-languages), and the relatonship bebween OWL 1 and OWL 2.

Status of this Document

www.iplantcollaborative.org



There are many logic systems. We concentrate on one called

First-order, description logic

First-order — We make statements and inferences about things, their relations
to other things, and sets of things. We do not talk about properties of
properties, or classes of classes.

Description logic — We describe things:
Individuals: “things”
Properties: relations between things

Classes: sets of things—all things that share common properties



Formal logics has advantages (and disadvantages):

Pros:

eWe ground ourselves in a discipline. There is a formal computer science and logics study of
the system (e.g., complexity, decidability, etc). Compare this to the arbitrary semantics inferred
from the ad hoc syntax of conventional protocols.

eWe gain a formal semantics; e.g., rdfs:subClass Of has an explicit and clear definition; the
formal subClass concept is implemented in a technology, rather than a technology creating a
semantic that has no formal model.

e\We gain important guarantees and checks into validity (only “truths” can be derived),
soundness, completeness (all “truths” can be derived), consistency (lack of contradictions), and
decidability (determination in finite time with finite resources).

Cons:
eLogics can be unintuitive; this can require retraining and new expertise

eDL’s have a complexity of NExpTime-Complete O(2P")—this is “harder” than NP-complete



iPlant Discovery
Server
(Semantic Search Engine)

RDG

OWL DL
Description

/publish

Web service provider
(data and/or services)

RDG: Resource Description Graph



Read the file as valid RDF/ XML OWL SSWAP;

Retrieve relevant terms;

Disambiguate and validate the graph;

Determine on OWL species for reasoning guarantees;

Generate inferred truths (Pellet: http://clarkparsia.com/pellet)

Evaluate consistency: do any statements imply a logical impossibility?
Fully classify: make an explicit, complete subsumption hierarchy;

Fully realize: assign each and every individual to its most direct class


http://clarkparsia.com/pellet

Architecture: Web site annotation

O

Ontologies

www.iplantcollaborative.org



Architecture: Discovery from web sites
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Architecture: Discovery from web sites

O
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Architecture: Discovery from web sites
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On-demand Transaction-time Reasoning
for Resolving Semantic Querying

-~\

) [}
| Complex j \ Complex ’,‘! | Complex
4
N, Class s N, Class - A Class
rdftype
mapsTo

Resource

Query: RQG (Resource Query Graph)

subclass super class subclass

Data store: RDGs (Resource Description Graphs)

www.iplantcollaborative.org
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iPlant Semantic Pipeline
Discovery from any web site

O

Tagonema Wane Resoiuhon Werece
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iPlant Semantic Pipeline
Automatically presents semantic results

sswap.info

Simpie Semansc Web Archilerues and Promenl

e g TR pange nf amirace. ofl g o
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el e

lerani s oo oy R
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iPlant Semantic Pipeline
Generic and automatic input browser

www.iplantcollaborative.




iPlant Semantic Pipeline
Drag-n-drop (DnD) in the browser pipeline building

sswap.info

Simpie Semansc Web Archilerues and Promenl
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iPlant Semantic Pipeline
Automatic semantic match-making on DnD drop

sswap.info
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iPlant Semantic Pipeline
Real-time reasoning on pipeline sanity
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iPlant Semantic Pipeline
DnD positioning for constrained service matching

sswap.info

Simpie Semansc Web Archilerues and Promenl
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iPlant Semantic Pipeline
DnD pipeline editing with ...

) |[ & sswap.iplantcollaborative.org/ipc/519b7ebb-2172-464e-b0aa-30bf52675 56 7 v @ M2~ Google

sswap.info
@ - Simple Semantic Web Architecture and Protocol

————

{ »@wlﬁiﬁm
|

—————

i

Service Details
| Name: Extract images from page

| Description: Scans an HTML page and extracts all images from it
© Service URI: [ lantcollab /s ipeli
Provider: Test provider
Time started:  N/A
Time finished: ~ N/A

Ciear fifter | Enter filter phrase
Showing 5 results

Mame; Image conversion to grayscale

Description: Given images in PNG format, converts them int a grayscale version _
Service URl: Tt % pipelis Lon e S
Provider: Test provider

Dims image
Given images in PNG format, it dims them by the specified factor

Test pravider

Converter to PNG
ina

www.iplantcollaborative.org




iPlant Semantic Pipeline
... automatic enforcement of semantic sanity

Lrtrae rmage o page
Winsi et HEUIL g e eelniti o e e 1
in;nulu =

'.'_| Tt WA

Tee Frmhed: WA

L - ———

Service cannot be remMOoVed e umirum ssd downstmam sarvices of th minoved servics i 5ol compatiils

. = ot ey e g €, F ot 1 PG
T A e o B P S
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iPlant Semantic Pipeline
Save (and load) data from your iPlant account with ...

O

nen oy 3-euPaa
J B s pands-tonriserase | 4 |

(S0 (8 o s acat g o V8 ek 1171 bl s 1475 = v e (8- cuge alisin:
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iPlant Semantic Pipeline
... interactive file chooser

nen oy 3-euPaa

J B s pands-tonriserase | 4 | =

(S0 (8 o s acat g o V8 ek 1171 bl s 1475 = v e (8- cuge alisin:
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iPlant Semantic Pipeline
‘Play’ enabled when data conditions are met
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iPlant Semantic Pipeline
‘Pause’ between independent web services

sswap.info

Sirmpie Semansc Wels Architeriues and Promenl

Wk peveer
sy B8, 3013 210012 Wt WY
gy 36, A3 00 B T

I-‘-“-dd_“._-hi
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iPlant Semantic Pipeline
100% idempotent and RESTful via JSON API to a separate, underlying pipeline manager

‘.,] Last Saved: 1/16/12 213.55 Pt

File Path » : ~/Downloads, 5/9b7ebb-2172—464e-b0aa-306/5 2675561 json a
-2172-464e-blaa- 306152675560 json 2 | ino symbol selecied) 3| R

=id": "Sblabb-2172-4640 -3BbFS2ITeSES",
“timeFinished™: 1326
“status”: “EXECUTED",
“timeStorted™: 1326748232342,
“mama™1 "h plpl-l‘.n-l .

Ll

“timefinished": 1126748243249,
ilwl i

"nm < f o W3 OrG/ 2OAZ/BT /ow | £ Thing”

"nttp o . m3 orgs 2002707 /ow L IThing "
"stotus": "EXECUTED™,
“timeStorted™: 1326748294838,
“servicellRI™: “ntta: ﬁu-qwn iplanteol loborat ive org/ssimap-pipel ine-test/test/datas/ploel tnescomert ToPNG™
"type": "service™

1

“outputlata®: “iplant:/usernome/outputdat”

“AowtDota®; heto://ssmcs. iplantcollabarat ive. arg/i e/ rrg?token-dcdO2DF -BeBf -4 2f-aT22 4024 cTEBALEF,
600000

‘pri\rnu" “false®

www.iplantcollaborative.org



iPlant Semantic Pipeline
Copy, share, name, and manipulate pipelines
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iPlant Semantic Pipeline
Generic data viewer

O
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iPlant Semantic Pipeline

Generic, automatic semantic support for required and optional service parameters

T i s HPUI e el pelrala ol #=aapri P §
T —
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iPlant Semantic Pipeline

Generic, automatic semantic support for required and optional service parameters

www.iplantcollaborative.org




iPlant Semantic Pipeline

Automatic data tagging on uploads from the desktop or web
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Everything shown today is public; try it at http://sswap.iplantcollaborative.org

But as of today, only a minimal set of “test” image conversion services

Our 2012 work: add community services

Currently working with the UC Davis Tree Biology group on a suite of services
Parallel work on semantic phylogenetic pipeline services

For your services, contact me at sswap @ iplantcollaborative . org


http://sswap.iplantcollaborative.org

iPlant Semantic Pipeline
Discovery from any web site

O
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Generate SSWAP RDF/XML OWL by sending JSON to sswap.info/api

No programming necessary

Self-documenting API at sswap.info/api

Wiki at sswap.info/wiki

Web service providers use it to create their RDGs

« Example at sswap.info/api/makeRDG

Web site providers use it to test their RRGs

« Example at sswap.info/api/makeRRG

« Get started at Discovering Semantic Web Services wiki page

RDG: Resource Description Graph
RRG: Resource Response Graph


http://sswap.info/api
http://sswap.info/api
http://sswap.info/wiki
http://sswap.info/makeRDG
http://sswap.info/api/makeRRG
http://sswap.info/wiki/Discovering+Semantic+Web+Services

HTTP API: /makeRRG

aa 0 mwm-nm um:m-umumnumw mm - curl -d B -

SSWAP HTTP AP

NAME )
imakeRRG — make an RRG (Resource Response Graph)

SYNOPSIS
#.g.,cur -d @gronFile
fmakeRRG (5 the haerame of 5 URL for 8 RESTSul web service that comvents JSON {Javascript
Object Notation) into a SSWAP OWL RDFXML Rescarce Resposse Graph (RRG), Inpet i seet to the
URL via a HTTP POST, for example by 8 <FORM> element in & web page. of by programa such as curl
or wgei. A HTTP GET on imakeRRG (for example, as initiated by visiing the URL with a browser)
mﬁ_lmmm-rhuﬂhm:mmmm&f
thee requested response MIME type s appl deatLon/ deen.
A Rescurce Response Graph (REG) i o human-readable. machine-parsable description of the outpat
dain (the resali) of a semantic web service using the S5WAP Protccol, The sse of OWL allows s RRG
o describe its mapping of input data o outpet data in terms that are amenable to & computable logic, An
RRG for a given serviee is similar o its isvoking RIG (Resoarce Invocation Graph; see 'makeRIG.
m-mummumnmw-ﬁn-dum.
Iuhl',l. m“nlﬂ;m-ﬁﬁmmhﬂhhw

www.iplantcollaborative.org




HTTP API: /makeRRG

Hiere, we use the program eur o POST the in-line JSON contrat o the public /makeRRG service:

ourl =d *
i
“prefiz” ¢ {
*ramalonkup™ @ "httpe/Saavap. infe/ pLan f ¢
taxonooylockupSarwicas”®,
“nchifaxa® 1 “hitpr //ervapaoet .asvap. info/SCNI Tazooony Rooord/ ©
"nehl® ¢ "hitpe/ fewv.nobl.nlm. ol gov/Taxoncey /Brovser)

. cihng . g foa® 3 { 1,

"magpieg® : [ _tmubject® 1 “schinertax.cgl?lvi-Dissp;id=1800" },
“dafinitions® o {
“_isubjeat® i {
"moblTans icommonians” | "barrel sadic®
T
“nebi rvwvtax . cgl? lvlefhasp; (d=2080% 1 {
*rdfiiype” 1 “nchiTaxs) TaxopcmyRecord”,
*noblTaEatanonoeyID* 0 “JEE0",

*neblTanairecerdFRL" & “kieps/fvwar nebl. nln.nib. gov/Tasoncsy/
Beownar/vwwban. eql?1vi=0uasp; id=1800",

e d B (R ey

[}
* wuapif femenp. infof apl e ke REI

wwmmmnmmmmmh

L Moke that the BRG maps the input [_i subjest) based
0 i proporics (ncbiTaxascomsonFame = “barrsl sedict) w & URL ca thi web
[eebicwvnrtan.ogltlvi=Oiasp; E4=1060) ind then marks up thw web resource by typisg it
{noblTanaiTasanoayRecord) md siding propotion. Using URLs a8 graph nadet in both inpea
sl putpul slemenis b 0 wiy 10 pas feferences ta dun withoet embeddisg the dun itelf m RDF/

Deevelogen implementing a service can wse the Software Development Kit to aid in handling the
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iPlant Semantic Web Wiki: sswap.info/wiki

: Fran o pmarrtum oty e spmce. T bom o
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Collaborative Wikl Discovering Semantic Web Services

it oy i Ol Lind %t oy B’ Dbl o et T 510wk e

I am a web master. | want my users to simply press a bution and be taken directly to semantic Discovery.
Simpa:

1. bciacis fres wnpost o Sesesce o b AT of ey s page el el moncs Oocovry

e,
AR Bros "SR wail
AREFUFE WD P

T Puace Fa o o oo n e <00 of B e page whes pos s e Secosny bon o s

iy
Al Gt pipel bt ime v i e
B e g gt i i B o [ s g, o W e SR e
ancriph Eype="tewtljesasriztte
:J:-- !.m ] - -

Lt Ty

A Gl P varatie: | S0SRAL o w JO0N decrpinn of P deis iofiowng T SERAP prtocol ed AP e s Cussa o See mpecaly s b saegis @ beoe

www.iplantcollaborative.org




http:GET

_pmm— OWL DL
L Description

8 —

Non-semantic
Mapping from local schema to OWL via JSON

our HTTP API at http://sswap.info/api

Winner of
2011 International Semantic Web Conference
Best Student Paper

Web service provider
(data and/or services)



HTTP API: /makeRDG

SSWAP HTTP API

NAME
ImaleBIDG — ke i RN (Reweree Description Gragh)

SYNOFRIS
wp., owrl -d <jsea¥ile

DESCRIFTION
ImsbrRDG i the basmarme of @ URL for & RESTTul web service that converts SO0M | Arvasaripy
Oitjecy Notatioa) ineo & SSWAP DWL ROFXML Resoorce Description Geaph (RDG). Inpot s st 10
ihe LIRL via a HTTP POST, for exemple by a progrem mch s curl or wper. A HTTP GET o /
maloeRTC (for exnreple, mu inilmed by vistisg the URL wish & browier) eenurms this massal page.
Costent egotition may be wiod 19 rehim o Sachise parable SO0 wchems il the ropmenal repome
MIME type is application/ jaca.
A Rgscnsros Description Geapl (ADAG) i 8 busan-readable, maching-panable description of & semantic
weh servies uiing the SSWAT Protocol. The use of OWL allews an EDG 1o describe o sorvics in
torms that are amensble 10 & competable Jogic. The RDG s bosted af the URL of e srvice sch that
# HTTP GET on the servior LRL fwith oo quory string paramese) returns the RDG, while an HTTP
POST (with s RIG [Resoarce Imocation Graph] m the body of the POST; se /mskeRIG) or s
HTTP GET with o query sving ivvokes the senvice. ROGs are WL DL RDF2OML docoments daat
Tollow the SBSWAP Protocol andl are wed io dewribe & service.
RO allow mommed semustle maching, b powible, between service irvocstion votabularses snd
wernantacy (i wsed by o cliced) and wervite description vocahularics snd wmartic s wed by e
wrvace. They set ihe mmplae fof the wrvice's isvecation (vis o Rescunce lmvosstion Ciraph aee |
eaakeci] (7], ta retiem dats (a8 Remource Reyonie Oraph; see imakeRRIE) ind semastic Sncovery via
query apka | Bewere Quary Graph: sev /makeB0G)
Third-parsy web sorvos may best their ows ‘makeHDG (e AVAILABILITY). ‘makeRING i
Ieostind s public service m Gop e i make 0,

Examples of RDGs we seurch on anyihing at ity swag inlo, then click on the RDF icon
‘uhq“nﬁllﬂ"hmhmm-hh-ﬂ#-
Lk R cuwerce.

Quick Srary
Here, we mut the program card 88 POST the i lise IS0N conters 8 the publis fmakefG iervics:

B
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HTTP API: /makeRDG

O masy eperating wyilerm you ces ulss in-line comest mech a in the Qulek Start cusmple sbeve and
ke cunreple helow:

curl 4 °
e e,

“prafis” i |
5 ® 1 Thetpad femnap. g pivplal®,
"gEgEl™ @ "BALEi/JEEwip.jrasess. of g/ valaleata laglesiqul/ ",
*qel® © “hitpiffanwapesat . newap. lnfolgtls

l'l
gesnans igel=by-linkaga-yroup” o |

mwtﬁ“mmmmmm.
£ iptlon® 1 “Gives sn ippot lioksge grosp this
-nmm:mnmudmmmpum—.
“amuapiprovidadiy” ¢ g Ldar® ,

lm:lbmm.'l" *REkped e, gramens orgiqtl® .
data® 1 *g gil-br-lisk g
- e R

unmi.uum"' ] q i}

}s
“mapping® o [ *_imubject® » *_ickdser® ),

“dafiniciona™ i {
*_ssubject” ¢ [ "rdfiiype®  “grqilitulilylintegeCrouplegeset” |,
“.rebjece® o [ “edfotype® 1 Tgrlegm®

1

¥
? Rinpa [ wwwap. infodapl
m—h—duﬁh“-‘.ﬁhd’h—[ ¥ nnu*-rll'

of my J0MTInpuefile. Whes is-lising coment, mole the we of opening and closing
'-I‘ ) mround the besoes. { ; this protects the: costenis [pom imierprention by the shell in

: :
dearibated model of date re-use, S while It b5 poable 15 smbed definiticas withis the
ROG, & urcaper model ks o place these definitions o web-sccemible URls, mch i is dose
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iPlant Discovery
Server
(Semantic Search Engine)

RDG

OWL DL
Description

/publish

Web service provider
(data and/or services)

RDG: Resource Description Graph



Run your own transaction-time reasoning servlet by using our SDK

SDK (Software Development Kit) at sswap.info/sdk

Javadocs at sswap.info/docs/APIl/Java-API

Extend the single class info.sswap. api.servle:. Abstract SS WA PServie: by overriding the
single method handlerequest() to perform your service specifics

Examples available at ....

Get started at Hosting Semantic Web Services wiki page

RDG: Resource Description Graph
RRG: Resource Response Graph


http://sswap.info/sdk
http://sswap.info/docs/API/Java-API
http://sswap.info/wiki/Hosting+Semantic+Web+Services

info.sswap.api.serviet. Absract SSW A P S ervliet.handleRequest()

Cvarview Packags [EZTIUse Tree Deprocated Index Halp
mmins WHTRS CALL | RN | Wi e alh | Soeatn e

bl e i et ey
Class AbstractSSWAPServlet

ava. Lang, Object
IL“ﬂ- 1

L info. swwmp, api. serv Let, Abst ractSSuAPSerylet
Adl Emplemented Interfaces:
v io Scrialicable, javan servict Servbel javan sorvhet SernviesConlfig

Thirect Ksewn Sabelasses:
el swvwap ceaclogies ensc empl Encclmpl, LegacySenaceWnpperienie

public sbatrect Class AbstractSSHAPServiet
extends javax.serviet.hitp.HttpServiet

Handles HTTP GETs and FOSTs 1o SSWAP service point. This is e main entry point i SSWAP Semantic Web Services. This claa
is @ bridge between bandling 8 HTTP rogeest and the S5WAP Jva AP that allows on-demand, iressaction-tme ressoning o sasisdy the
ot

T i, extened this shatract class s overmide e hardlefeque st method. When = Resource ervocation Graph ( RIG) bs senl to the
serviet, hand LeRequest will allow action on the A6 10 creat 8 Rescerce Response Geaph | ARG) s be rezamed back w0 @ clices. The
AIG sapports a trans late method o allow semantic mapping of the ATG imo e vocsbulery and coecepis of the servioe’s Resource

Uity esurn from hand leleques 1, this class gescrmies as RAG which i serialined hack w the client
The serviet responds 1o HTTP GETy and POSTs & the following mesmer:

» OET with no guery -ﬁuh ADG;

= GET with & query ssing. wo-trvocation whenchy the serviet crvaies as AEG from e GET gy string snd the serviie's
DG, The service s then self-involed. Drring GET query string parsisg, query string teems ane sermasscally matched 1o terma on the
SSWAPREsSDUrce of SSMAPSub ects of the RDD. A= ALG is pencrsted and the service bs mvvokod ms if @ was POSTed the AIG,

« POST should contain & BIG as the body of the POST. Upon receip, the servce is fmvokied. Exercise care i POSTing foma
HTML «fiorme chment so a i not propend the POST body with & parsmeter same. I noocssary, e lvascript o POST e
contnis dircctly ar POST w0 a handler servict that extracts the A1G content and POSTs oaly it 0 e scrvice. URLs within the RIG
ey b URL encoded (2 needed), but the RIG fsell shoukd be plas RDFXML.

GET query siring paremten (e g, hgpd Ay Service properte vulued pralproperte= vl ) e comened st service pammeten
wcconimg to the flowmg rudes:

= properiy— vk property i prefiied with the defil nemeace of the DG and mapped --mmmu—uﬂrm :
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iPlant Semantic Web Wiki: sswap.info/wiki

Hinsting Semantis Web Services - Semantic Web Program - (Mant Collabesathve Wiki

This b ssarchos ony ki space. The box st
ihe upgete Aghl padrchos thae sndie Plani wid,

Ao by Dvwrmimen Chrambor, fast odiimd try iDumian Gesslnr on Jan 14, 3012 (view changa)

Powerful: | want to offer legacy services, or wrile new services, as semantic web
services. | am willing to use Java.

i © Exampie codo is avallabls 8t Soucofogs
2 Lammnnhuhmuhnmnm
1] + Ecipen is an sxpolont integeated developmant snvionmaent (IDE) for devaloping your code

aHmmw--mﬂnﬂu”-mﬂnmEnﬂu-mdﬂﬂﬂ.lﬂm
EE Duveiopmant’ soltwars exinnsion o the basic Echpse Java

Extord the class Lnfo.sswap.apl . serviet.Abstract5SWARServiet . java by cvemdng B single mathod handlefequest(].

L:] = Al your cusiom code i connecied in via handleRequest()
= Bricige batwenn ke semantic world and your word waing the SEWAP Java AP included & & jar in 4B
« dmeaciocs ol
« Fior moen ko, s AbatractSSWAR Serinl

Degcribe your service with an RDG Fescurce Descriglion Gragh)

» Youw RAOG i & web document that describos your service (o the word; your sorviet exscutes The senvice it descrbes
= Thas UL of Ehs ADG bs linkisd 10 yoor seevist vin your seeviol coniminess weboxmi fil

+ Uso ihe HTTP API fmaksFD0 o comver & simpls JSON description inko an ROFOOML OWL RDG

= Usa the other HTTP AP| methods fo make types snd properies 1o descrbe your data; se HTTP AP

B Complle your proiect indo o war (Wb Archive) Bla and host o your webs sanvor

vy Allanalan Conflissess

umuuhum1mmwuwm-~—h'
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RDG: TaxonomyRecord

TaxonomyRecord

Medicago truncatula

RIG:MySpeciesRecord

Providers
(Data and/or Services)

» RRG:MySpeciesRecord

TaxonomyRecord

waIassOf

MySpeciesRecord i

Clients



On-demand Semantic Translation Enables
“future-proof” Extensibility

O

RDG: accessionID =5

RIG:myAccessionID = 3

accession|D = 3
- RRGmyACCESSIOnlD = 3

accessionlD

wbPropertyOf

myAccessionID =

- S

=t

Clients

Providers
(Data and/or Services) Ontologies
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Workshop
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Semantic Web Program at iPlant

Academics Infrastructure

HOMER EUCLID CHAUCER EINSTEIN DU BOIS VIRCGI f H
AUGUSTINE ARISTOTLE WASHINGTON WOOLF PLATO ( l

MOCOUEVILLE
MOZART CGALILEO TOLSTOY

LUSTEN NEWTON CERVANTES DARWIN 1 -
\ W TON o IARWI & AA ”ﬂgm

DESCARTES FREUD  jwm

St. John’s College, Santa Fe, NM
Two work-study students

Grand Challenges

Industry Research
clarkparsia -
B, == S Meetings sswap.intfo
K -F_'L:"_ ; = mmple Somantic Web Architectuse and [Protoco]

Clark and Parsia LLC
(Washington D.C.)
expert semantic web firm

¢ Plant & Animal Genome 2012
¢ International Semantic Web Conference
¢ June 2012 Semantic Web Workshop

Attribution: W3C Semantic Web Logo
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