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Overview of Topics

e \Web services defined

e Example applications that have been built
using a search and retrieval Web service

e Detalled look at the DLESE search and
retrieval Web service

e Example creation of a search Web page

H www.dlese.org
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What are Web services?

e Web services are building blocks for
creating open distributed systems, and
allow organizations and individuals to
quickly and cheaply make their digital
assets available worldwide.

e A web service Is a collection of functions
that are packaged as a single entity and
published to the network for use by other
programs.



Features of web service technology

e A web service Is a software application
Identified by a URI, whose interfaces and
bindings are capable of being defined,
described, and discovered as XML.

e A web service supports direct interactions
with other software applications using XML
based messages exchanged via Internet-
based protocols.

Application 1
(client)

H www.dlese.org

Request sent as XML and/or HTTP GET/POST

Response returned as XML

Application 2
(server)
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Features of Search and Retrieve We
Services

e Perform textual searches over library
collections

e Limit searches by controlled
vocabularies

e Display the search results
e Page through the results

e Discover the available controlled
vocabularies (grade range, subject,
resource type, content standard and
collection)
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Digital Library for Earth System Education

Features of a Search and Retrieval
Web Service Client

Display resources by
pre-defined category

@ Search the Digital Library for Earth System Education (DLESE) - Microsoft Internet Explorer E]@
- 5 — 3
File Edit Wiew Favorites Tooks  Help O Back ~ (J Iﬂ @ o P ! Search .",
Address éj http: /llocalhost fddsws 1 0clients/templatesfindex. jspfg=water+pollutionfgr=02 V a Go

Search by entering
text

Select controlled
vocabularies

. Meteorology

Remote sensing
hWodeling
Forecasting

weater pollution

Your selections: Grade: High (9-12)

= POLAR RESEARCH
=] GRADE LEVELS

.

Page through

Display resource
metadata

= SUBJECTS
[ RESOURCE TYPES

search results

Clear selections \
| \
Grade: High (9-12)

Results 1 - 10 out of B3 for ‘water pollution’

The Management of Water: Water Pollution
hittpe weney @ e cafwater/endmanagedpollie poll kitrn

= [his is the official water pollution site for Canada. In the introduction, the problem is stated with reference
to pollutants of the Great Lakes over 360 chemical compounds hawve been identified. Many are persistent
toxic chemicals - alkylated lead, benzo(a)pyrene, DDT, mercury and mirex - potentially dangerous to
humans and already destructive to the aguatic ecosystems. In referring to water gquality, .. Full description

# Bubmit a comment ar teaching tip for this resource.

Water Pollution and Society
httpe ey urmich . edudi~os2B65 s 0cietyAwat erpollution. htrm

After an introduction, this site explaing point and nonpoint sources of pollution and provides examples. The v




e il = - g 9
’/‘-""_" - § f " _3‘:; BT
g i & =,
: | g —

Benefits of Web Service Architectures

e Provides instructional designers and content
developers with global access to metadata and
search functionality

e Enables the creation of custom learning
environments that incorporate library resources

e Enables external partners to provide a custom
view of the library for their constituents

e Enables others to access library data for analysis

e Decouples the search functionality from Ul
designs and behaviors

Enables a clean way to build prototypes for
testing Ul designs and Information Retrieval
algorithms

H www.dlese.org
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Types of Web Services

e REST
e SOAP/WSDL

H www.dlese.org
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REST-Based Web services

e REST — REpresentational State Transfer

e In REST style Web service architectures,
requests are typically encoded as a URL and
responses are returned as XML

o All state is encapsulated in the HTTP GET or
POST parameters found in the request URL

* Relatively simple for humans to interpret
and explore using available tools like Web
browsers and text editors

e Examples: OAIl, RSS, SRU (Z£39.50), ODL,
DDSWS, Dublin Core Registry

e NSDL — REST search service scheduled for
release in January, 2005 (to replace current
SDLIP and WebDAV)

E www.dlese.org
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SOAP/WSDL Web services

e SOAP - Simple Object Access Protocol

e« WSDL - Web Services Description Language

e SOAP/WSDL are typically used together

e SOAP/WSDL architectures feature:
« Requests and responses are supplied in XML
o Strict data binding and data definitions

e Robust machine-to-machine communication
and data transfer

* More difficult for humans to explore and
Interpret directly

e Example: SRW (Z39.50), Dublin Core Registry



Example: DDSWebService at DLESE

e DDSWebService — DLESE’s
search and retrieval Web service

e REST-based

e Shares design elements found in
OAIl and the ODL search
protocol

E www.dlese.org
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DLESE Web Service Architecture

Library
user

search
« Web browser

HTML

E www.dlese.org

Index is accessed for resource discovery and metadata retrieval

Discovery Engine
* Conducts search over the index
e Ranks and returns records

1
|

Index @
t

XML is read to generate the index

I
——— - -
-XML .XML .XML
S S >

Metadata about resources

XML

Digital Library for Earth System Education

Web service

search
eCustom User
Interfaces
eCustom applications




Digital Library for Earth System Education

What i1s Available from DDSWebService?

e Metadata about
 Earth science educational resources
 Annotations for resources
e Earth science collections by theme and institution
 News and opportunities in the Earth sciences

e Vocabularies that describe grade range, Earth science
subjects, educational resource types, and content standards

e Information about relationships among metadata
 Which annotations are associated with a resource
 Which collections catalog the same resources

e Information Retrieval (IR) search and discovery functions

 Textual and field-based retrieval using Boolean
operators, support for advanced IR features

* Full control over IR search algorithms

E www.dlese.org



Examples: Three Projects that
use the DLESE Web Services
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The service is used to... I

FCOSEE — contextualized resource
discovery for ocean science education

/J Florida COSEE - Microsoft Internet Explorer (=

|Fi|e Edit View Favaorites Tools Help ‘

Address I@ http: ffpreview. dlese.orgfsearch/fcosee. jsp?gh=subject: "BiologicalH+oceanography" &d=Eiologic al+ oceanography&hl=Eiological+-oceanography j WGD
—

Eenicioroce., QR con for devclopet, ko e e Perform textual search

D

Florida COSEE .
Return resources by

. A m subject
ortant./

For More Information Visit:

About Research Education Policy Links

g o0
ation ExceNt

Search for educational resources:

|| Search I

View resources about:
The Florida Everglades
Marine ecology
Coral reefs
Beach erosion
Estuaries

Resources by subject:

Biological oceanography

Chemical oceanography

Physical oceanography

Display the results I
T
Page through the results I
|

View expanded metadata I

-

Educational resources |

Resources about:
Biological oceanography

resources 1 - A out of 21 4 = |

Dry Tortugas National Park, Florida
hitpifwasan i s qowscruiding. birm

Thig Mational Park Service (NPS) publicaligus®ETusses Dry Tortugas Mational Park
in Flaorida. This systemn consists g@®Bmall islands off the coast of Key West The site
discusses the histogig area, as well as the marine setting ofthe park.

Full description.

Limit the domain to the
ocean sciences and boost
Florida-related resources
automatically

|

Florida Integrated Science Center - Gainesville: Kid's Corner
hitpefears.ar.usgs.gowEducation/ind ex. biml

This site rnntaing mnvie cling nf amohibians names and noerles wildlife nictires




IldeaKeeper — a tool to create scaffolding
around resources

ﬂDigital Ideakeeper

Choose Template
Add Comment

Is there beach erosinn in flomiZ, 7

Students articulate a
research question

_ _ ) a2l
Publish their project

for others to view

1. Figuring Out What | Need

u by Plan

2. Finding What | Need

Hew Search

= Begch erosion

3. Reading What | Found

4. Putting it all toge*” =

= fly Argument

Refresh | | Delete

| savE || oum |

A. Review my search
What do | want to know about this topic?

Beaches are constantly changing

What are some possible keyworde *- .carch on?

heach eroszion

1] [ »

Cnntinue’

B. Search

Cnmrmt |

(w1 somres
which library do you want to search?

DLESE

Grade Levels/Audience
@ Primary (K-2) 1 High School (9-12)

) Intermediate (3-5) ' College
) Middle School (6-8) ' General Public

‘heach erosion

C. Analyze search results

Louisiana Coastal Erosion and Beach Erosion Imrestigation

Perform a search
to find relevant resources

ol |

Attach notes to
the resource (not shown)
“his gite is a brief yuide to

Erggign; Effert afweat, ¢ lawale and coacanal starene: Fffarte of n:xrl‘hml:xl(r.] | |

Coastline pre
action is pres Formulate a formal
argument

Coastal Erosivn. wwiicic o uic us wis T

Bt Tanehor fanarea Choose resources of
interest

This gite provides a middle schoal activity on Louisiana's
coastal erasion prahlem.
submitted to the Louizi=e
Resoureagia intormatior
inig investigation is to det
strong waves on beach =
introducing the topic = beach erosion and serving as a
springboard for ths development of exercises related to
coastal loss.

hittp:fivewvleeric.lsu.edu/e

Bez_n Erosion

T EATTIIe

explores erosion and accretion
sediments, the two processes
heaches in a constant state of Loangoraon
natural and not-so-natural factors influencing

| ADD COMMENT |




I The service is used to... I

IldeaKeeper — a tool to create scaffolding
around resources

Perform textual search I I Display the results

Choose Template ¢ i1, o beach erosion in florida?
Add Comment
L]
1. Figuring Out What | Need ' A. Review my search C. Analyze search results
| What do | want to know about this topic?

= Wy Plan Louisiana Coastal Erosion and Beach Erosion Investigation

Beaches are constantly changing This site provides a middle school activity on Louisiana's

coastal erosion problem. twas designed by a teacher and
submitted to the Louisiana Energy and Ervironmental
Resource and Information Center (LEERIC). The purpose of
this imvestigation is to determine the effects of gentle and
What are some possible keywords tldsearch on? | siyong waves on beach erosion. It has been very effective in
intraducing the topic of beach erosion and seming as a
springboard for the development of exercises related to
coastal loss.

2. Finding YWhat | Need

New Search ]
heach erosion

= Beach erosion

hittp:iivewwwe leeric.lsu.edu/educat/lessoni.htm

4| [ » Beach Erosion

- This site is a brief guide to coastal erosion. Topics include: What are hea
Continue erasion; Effect of water levels and seasaonal storms; Effects of earthguaks
Coastline protection. Photographs are provided for each topic, A visual di

action iz present, along with a hibliography.
‘heach erosion ‘ - ‘ | Search ‘ http:iwww.needham.k12.ma.ushigh_schoolicur Enargg_99p1/ARS P

3. Reading YWhat | Found

B. Search

4, Putting it all together Which library do you want to search? Coastal Erosion: Where's the Beach?

DLESE ~ This data tip from Bridoe, the O ik

Education Teacher Resource lelt SearCh by grade

Grade Levels/Audience explares erasion and accretion
range

u bty Argument

1 Intermediate (3-5) ' College natural and not-so-natural factol

) Middle School (6-8) > General Public

® Primary {K-2) ) High School (9.12) € =5es
Refresh| | Delete vl | H

heaches in a constant state of
| SAVE H auir | ‘ ADD COMMENT |




The service is used to...

Strand Map Browser — browse earth
science concepts to find resources

I £]SMS Map - Microsoft Internet Explorer ===

A = »
File Edt View Favorites Tools Help @Ea[k - } - Iﬂ E _,“ / } Search

Return resources aligned to concepts

— r )

Favorites (g Media Folders {64} "f

Address (@] http:fpreview. dlese org/sms/start?conceptMaps=nulEstr ands=106600000000408ar adeR ange=nullsbrowseQuer y=G0 v|

@ Media

Address |&] hitp:/fpreview. diese. or dlems/start?query=contentStandard: % 8gMNSES:5-5:Cantent+5tandard+D+Earth-+And+Space-+Stience+Standar ds: St L
q To begin, pick a map from the
O & Groups ¥ |l Developers DLES| from the grid. Then, to see
details, pick 3 strand andor a
grade range 9-12
Browse Earth Concepts Plate Tectonics > The earth's interior > The earth’s plates ride on... el A The earth's
—— ] plates ride on a
e Benchmark S — S?ggfar.ngo‘[-
w _ deformable layer
To begin, pick a map from the The earth's plates ride on a denser, hot, gradually deformable layer of the earth. —— = of the eagth Y
selections below or click a map
from the grid. Then, to see Pick a grade rangs ||
details, pick a strand and/or a
TRl L " Educational Related Student The slow
Resources Eenchmarks__ Cnnceptions____ movement Of
. material within
Pick a map _V_ the ear{h
results from
: 5 ; 3 5 heat flowing out...
i airard Tee] Yo warch for " The earth's piates ride on..." had 361 matches. g
Fick a grade range‘_‘v;
Understanding Volcanoes i :
http:dfschool discovery comdlessonplans/programsfunderstanding-volcanoesdindex. htrl @ ;leég}?gl?sr of
This lesson plan is part of the DiscoverySchool.com lesson plan library for grades B-5. [t fg ggtd ﬁ%ﬂ;mgﬂ of
commposite. Students research each type and then make models of each one to learn the terial with
procedures, discussion guestions, evaluation ideas, suggested readings, and vocabulary material within
audic-enhanced vocabulary list, and links to teaching tools for rmaking custorn guizzes, w the earth cause... =

£] ® Internet

Volcano
http:dfschool discovery comilessonplansiprogramefvolcanadindes. html

This lesson plan is part of the DiscoverySchool.com lesson plan library for grades B-8 1t focucos an valoanaac and tha dacto ction that raculte from arnintione
Students are given a scenario of massive volcanic destruction and have to come up w
materials, procedures, discussion questions, evaluation ideas, suggested readings, a

lesson, an audio-enhanced vocabulary list, and links to teaching tools for making cus Use rS n aVi g ate usi n g an i nte raCtiVe
Layers of the Earth (title provided or enhanced by cataloger) CO n Ce pt m ap b rowse r

http: M utm . edu/depatments/ed/cece/sixth/GIT. shiml

This Clagsroom Connectors lesson plan teaches students to identify the layers of the Earth, including the crust, mantle and core. The site provides goals,
objectives, an outline, time required, materials, activities, and closure ideas for the lesson. The Classroom Connectors address content with an activity approach
while incorporating themes necessary to raise the activity to a higher cognition level. The rmajor motivation is to employ instructional strategies that bring the
students physically and mentally into touch with the science they are studying. Full description

Earth Changes (title provided or enhanced by cataloger)
http: A, utrn. edu/department s/ed/cece/sixth/B2. shiml

&] javascript:dlese_toggleNavEuttont dlese_dev } 4 Tnternet
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DDSWebService Protocol Overview

e DDSWebService has eleven requests,
Known as verbs

e Requests and their arguments are sent as
AT TP parameters

Responses are returned In a
DDSWebService XML response envelope

E www.dlese.org
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Example request

e The service URI Is the BASE URL:
http://www.dlese.org/dds/services/ddsws1-0

e The request verb (required) and
additional arguments are added to the

BASE URL:

http://www.dlese.org/dds/services/ddsws1-0
?verb=GetRecord&id=DLESE-000-000-000-001

/ N

verb argument indicates Additional arguments:
the request: id
GetRecord

E www.dlese.org



http://www.dlese.org/dds/services/ddsws1-0
http://www.dlese.org/dds/services/ddsws1-0?verb=GetRecord&id=DLESE-000-000-000-001
http://www.dlese.org/dds/services/ddsws1-0?verb=GetRecord&id=DLESE-000-000-000-001
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Example response

Digital Library for Earth System Education

Response envelope

DJ;'WESID.M echoes the request verb

- «<GetRecords
- zrecordz
- <head=
<id=DLESE-000-000-000-001</id=
<collection recordld="DLESE-COLLECTION-000-000-000-015"=DLESE Community Gollection {(DCC)</collection=
<smlFormat=adn< smlFormat=
<fileLastModified=2004-06-24T19:06:077</fileLastModified:=
<whatsNewDate type="itemnew"=2003-07-10</whatsHNewDatex>
- «<additionalMetadata realm="adn"=
Zaccessionstatuszaccessioneddiscoverable</accessionStatuss
<partOfDrexfalse</partOfDro
<fadditionalMetadataz
</heads=
- «metadataz
- <itemRecord=
- =general=
<title=Air Quality Meteorology</title=
<description=The goal of this course is to introduce participants to the basic concepts of meteorology and
quality necessary to understand meteorological computer models. This course, along with companion
courses in Computational Atmospheric Science and Emissions, anticipates the Models3 environment u
development by the U.S. Environmental Protection Agency {(EPA). Upon completion of the course,

The XML elements that appear
INn the response vary by reguest

E www.dlese.org




List of requests
Requests related to search and retrieval

Digital Library for Earth System Education

Request Purpose

Search Supports searching over all metadata and
content. Allows arbitrary textual and field-
based Boolean queries and full control over IR
search algorithms

UserSearch Supports end-user style search over
educational resources in the library.
Incorporates the default search algorithm
(stemming, boosting, etc.) that is applied to
user’s searches in the DLESE library Web site

GetRecord Retrieves a single metadata record by ID

ListXmIFormats Lists the XML formats that may be returned by
the UserSearch, Search and GetRecord
requests

E www.dlese.org




List of requests

Vocabulary List requests

« Used to discover available library vocabularies, their
search field and keys, Ul labels and rendering guidelines

« Each share the same response format

Digital Library for Earth System Education

Request Purpose

ListCollections Lists the metadata collections that are
available in the library

ListGradeRanges Lists the grade ranges (audiences) that

are available in the library

ListResourceTypes Lists the resource types that are available
in the library
ListSubjects Lists the Earth science subject areas that

are available in the library

ListContentStandards Lists the content standards that are
available in the library

E www.dlese.org



List of requests

Digital Library for Earth System Education

Additional requests

Request Purpose

UriCheck Determines whether a resource URL
IS cataloged in the library

Servicelnfo Provides general information about
the web service

E www.dlese.org



Use Case Scenario: A Simple Search

Digital Library for Earth System Education

e Actions:
1. User performs a search for the term oceans
2. User pages through to the second page of results

e Client implementation: Uses the Search or UserSearch
request
« The request argument ‘q
oceans
« The ‘s’ and ‘n’ arguments indicate the client state as it

pages through the results — s indicates the starting
position within the set of matching results, n indicates

the number of results the service will return

« The xmlFormat argument indicates the realm in which
the service will search and the format it will return

Example continued on the next two pages...

Indicates the user’s query

E www.dlese.org
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Use Case Scenario: Simple Search — First page of Results

http://www.dlese.org/dds/services/ddsws1-0?
verb=Search&qg=oceans&s=0&n=10&xmIFormat=adn-locali1zed

/ [N >

Request sent to | | Argument: | | Argument: | | Argument: Argument:
the service: g = query | |s = start n = num xmlFormat =
Search / offset results format to return
&]Search the Digital LiMﬂl"j’ for Earth System j/ﬂ/u-:ation (DLESE) - M&oﬂ Internet Explorer / =alE
f . — fn »
File Edit View Fayfrites Tools Help .'\_ / ! Search ‘#\z Favarites @ Medi Falders '?
Address iEj htkp: fildcalhost/ddsws 1 0clients tefmplatesfinde:. jsp? ~ a o
/ / ~
g /
XML used to extract
st metadata for display
Results 1 - 10 out of 232 for 'oceans’ 12345 ==
Visible Earth
http:/fvisibleearth.nasa. gov
MASA's Yisible Earth is a searchable directory of images, visualizations, and animations of the Earth. The images are also listed under the
following categories: agriculture, atmosphere, biosphere, cryosphere, human dimensions, hydrosphere, land surface, oceans, radiance or
imagery, solid earth, locations, and satellites. Accompanying each image are credits, data about the image, the satellite ... Full description
S Submit a comment or teaching tip for this resource. —




Use Case Scenario: Simple Search — Second page of Results

http://www.dlese.org/dds/services/ddsws1-0?
verb=Search&q=oceans&s=10&n=10&xmIFormat=adn-localized

/

N

S = start offset

page of results

Incremented to 10 for the second the same

All other arguments remain

/

&1 Search the Digital Lihrar/4 for Earth System Education (DLESE) - Microsoft Internet Explorer ==
— >
Fil=  Edit  “iew Favarites/ Tools  Help O Back ? \ﬂ IELI |/ Search IS Favorites w‘ Media Folders T
Address @ htkp: f flocalhostfddsws 1 Oclients templatesindex. jsprs=10&gq=0ceans dl a a0
/ ~

/

bce ans Search

/

Results 11 - 20 out of 232 for 'oceans’

Oceans of Kansas
http: ey oceansofkansas. comdindes. htnl

4 Submit a comment or teaching tip for this resource.

Oceans of Kansas is the unofficial, but highly useful, web page of the Sternberg Museum of Matural Histary. To find content, scroll to the
middle of the page. The website contains information on exhibits, articles with photographs of fossils and paintings about marine reptiles
and fish who flourished in the WYWestern Interior Sea. The site also contains an online collection of full-text paleontology ... Full description




Digital Library for Earth System Education

Use Case Scenario: Simple Search with
Query Augmentation

e Actions:
1. User performs a search for the term oceans

e Client immplementation: Uses the Search request to apply
query augmentation. Query augmentation is implemented
using the IR functionality that is available in the Search
request

« The Search request argument ‘q” is used to indicate
the user’s query with query augmentation applied

« Example: Augment the user’s query to apply word
stemming and assign greater weight to records with
matching terms in their title field:

g=(stems:oceans OR titlestems:oceans)

I \

Indicate to search for oceans in the Apply a second clause to search in the
stems field. This will match records titlestems field. This adds additional

that contain ocean, oceans or oceanic weight for records that contain ocean,
in their title, description, etc. oceans or oceanic in their title.

E www.dlese.org




Use Case Scenario: Simple Search with Query Augmentation

http://www.dlese.org/dds/services/ddsws1-0?
verb=Search&g=(stems:oceans OR titlestems:oceans)&s=10&n=10..

/

AN

The user’s query is augmented
to search using stemming. This
results in greater search recall.

A second clause adds weight for records with
matching terms in their title, which boosts
these records to the top of the search results.

/

&]Search the Digital Library for #arth System Education (DLESE) - Microsoft Internet Explorer =JolEd
— ]
File Edit Wiew Favorites  Tools/ Help G Back ?, ﬂ E R, Search Tnk orites @ Media Folders 6-‘ T
Address iEI htkp: fflocalhost/ddsws 10£lients /templatesfindex, jsprg=oceans w a a0
/ ~

/

aceans

=

/

\4

Fesults 1 - 10 out of 504 oceans'

Oceans Alive
http: A mos. orgfoceansdind e, html

Oceans Alive covers basic information about Earth's eceans, including sections such as: The Water Planet, Oceans in Mation, Life in the
Sea, scientists at Sea and Resources. Topics include physical features of oceans, how the oceans farmed, the water cycle, currents and
waves, ebbs and tides, ocean plants and animals, and ocean research. The resources section containg links for rmore information

Full description

F Submit a comment, teaching tip or review far this resource.
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Tools for Developers

e DLESE has created tools to aid
developers in their use of the Web
services and promote adoption of the
service

e Tools are available for two developer
audiences:
 Web site designers

 Application developers and software
engineers

E www.dlese.org
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Tools for Web Site Designers

Digital Library for Earth System Education

e Search Web page template

e Easily modified and customized using a text editor
or tools like Dreamweaver

 Implements the common features found in a library
search Web page
* Includes customizable “smart link” menus that

allow developers to map their own vocabularies to
arbitrary search queries

 Implemented with Java Server Pages (JSP)

 The JSP search pages can be edited, developed and
deployed on Windows, Mac OS, Linux or other
platforms

Available for browsing and download at:
http://www.dlese.orqg/dds/services/examples/ddsws/

E www.dlese.org
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http://www.dlese.org/dds/services/examples/ddsws/

Digital Library for Earth System Education

Tools for Application Developers

e DDSWebService Explorer

* A Web page that facilitates issuing requests to the service and
viewing the Web service requests and responses in a Web
browser

e Located at:
http://www.dlese.org/dds/services/

e Code examples

* lllustrates how the Web service is used to implement a variety
of functions

 Implementation and examples provided as JSP

* Available for browsing and download at:
http://www.dlese.org/dds/services/examples/ddsws/

e \Web service specification
* Provides the formal specification for the Web service
* Includes example requests and responses

 Details the search fields and Information Retrieval features
available from the service

Located at:
http://www.dlese.org/dds/services/ddsws1-0/service specification.html

E www.dlese.org


http://www.dlese.org/dds/services/
http://www.dlese.org/dds/services/examples/ddsws/
http://www.dlese.org/dds/services/ddsws1-0/service_specification.html

Digital Library for Earth System Education

References

e OAIl — Open Archives Initiative
http://www.openarchives.org/

e ODL — Open Digital Libraries
http://oai.dlib.vt.edu/odl/

e DDSWebService — The DLESE Discovery System Web

Service
http://www.dlese.org/dds/services/

e SRW/SRU — Z39.50 International: Next Generation
http://www.loc.qov/z3950/agency/zing/

e REST — REpresentational State Transfer
http://rest.blueoxen.net/cqi-bin/wiki.pl

e SOAP — Simple Object Access Protocol
http://www.w3.org/TR/soap/

e WSDL — Web Services Description Language
http://www.w3.org/TR/wsdl

Lucene — Information Retrieval engine
http://jakarta.apache.org/lucene/

« JSP — Java Server Pages
http://java.sun.com/products/jsp/
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Contact Information

e For iInformation about

DDSWebService, see:
http://www.dlese.org/dds/services/

or send e-maill to:
support@dlese.org
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