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The Web designer has to find and integrate Web APIs
that:

* Provide information on movies (e.g., Rottentomatoes, http://
api.rottentomatoes.com/api/public/v1.0)

« Show videos and trailers (e.g., YouTube,
https://developers.google.com/youtube/)
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Problems and proposals

« High number of available Web APl and heterogeneous
documentation makes their selection/integration difficult and
time consuming

« We propose a lightweight model and architecture for
annotating, publishing and sharing Web APIs on the Web of
Linked Data

« The purpose is to give support to the Web APIs producer/
consumer for:

+ publication of Web APIs

- proactive and interactive selection of Web APls and for their
integration/composition

* reuse the experience of other developers

A lightweight model for publishing and sharing Linked Web APIs
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General principles

 The model adheres to the Linked Data principles for publishing
resources on the Web in a meaningful way:

- HTTP URIs are used to identify published Web APIs,

- useful information (RDF) are provided on the Web API
description when someone looks up a Web API through its
URI

- proper links are set to relate Web APls to each other, thus
enabling support to development and sharing of new Web
applications

A lightweight model for publishing and sharing Linked Web APIs
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- M. Maleshkova, C. Pedrinaci, J. Domingue: Semantic Annotation of Web APIs with SWEET. SFSW 2010
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Linked Web API lightweight ~ *

model
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Linked Web API descriptor '

- An abstract representation (API descriptor):

W, = (uri,, OP( W), EV( W)

op, EOW WWW)

op, = (method,addr,,IN(op,),OUT(0p))) ev, = (type ,OUT_(eV,))

] |

concept set of concepts set of concepts
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The Linked Web APIs lifecycle “
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Linked Web API publication

Publication of a new semantically annotated Web API

the Web API provider has to identify related Web
APls that could be linked to the current one through
similarTo or potentialCoupling constructs

- semi-automatic support-

Publication of a new Web mashup

the Web designer sets ActivationRelationships
between Web APIs forming the mashup, so making
explicit composition information

A lightweight model for publishing and sharing Linked Web APIs
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Functional similarity between
Web APlIs

- A Web API descriptor W, is functionally similar to another
Web API descriptor W; if:
1. W;and W, categories are compatible
2. Simp(W;, W)) 2 8 € [0..1] (functional similarity degree)

. , n 1 Y. CAf f(inging) Yk CAS f(outy outy) YimCAfflop 10Pm )
51"110(7%5 }y/j) = 3 [ l”\j ) + [OUT (#7)] T IOPW"}H[ ]

Union of the input sets Union of the output sets Concept affinity
of all the W; operations of all the W, operations
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Concept affinity evaluation

Used to evaluate the “semantic affinity” between
concepts regardless the ontologies/vocabularies they
belong to

Hybrid approach:

- a domain-dependent matching based on the
ontologies on the Web of Data (intra-ontology concept
affinity)

- a terminological (domain-independent) matching
based on WordNet (inter-ontology concept affinity)

A lightweight model for publishing and sharing Linked Web APIs
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Functional coupling between
Web APls

A Web API descriptor W, can be functionally coupled with another
Web API descriptor W; if:

1. Coupl,o(W;, W;) 2 6 € [0..1] (functional coupling degree)

CouplEvOp(evi,op;) = Y1 CAS flouty iny)

OUT,,(evi)]|
Union of the output sets
of all the W, events I ' Y. Coupl eV 0D ;)
; . ijeoup El'()p(e"l‘ol)],)
CO“I)[IO(WQ#/}') - ’ EV(#)|

A lightweight model for publishing and sharing Linked Web APIs

16



" A
Use cases for Linked Web API
mashup ()

Building a Web mashup from scratch — The Web designer
proceeds step by step by selecting a Web API and
mapping events with operations

17

1. The designer specifies a requested Web APl in
terms of categories, operations and/or inputs/outputs

2. The system suggests APls that are coupled with
Web APIls already included in the Web mashup
under construction

A lightweight model for publishing and sharing Linked Web APIs
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Use cases for Linked Web API
mashup (1)

Modifying an existing mashup — The Web designer
considers an existing Web mashup on the Web of Data
and needs to replace one of the component Web APIs,
since

they became unavailable
application requirements have been changed

the designer needs to improve the QoS of the Web
mashup

The system suggests APls that can substitute Web APls
already included in the Web mashup under construction

A lightweight model for publishing and sharing Linked Web APIs
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The I-MASH platform
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Conclusions and future work

We proposed a lightweight model based on linked data to
support both:

* Providers who want to publish Web APls on the Web of Linked
Data

» Designers who aim at exploring/selecting Web APls for
implementing/maintaining Web mashups

Future work:

« Consider other types of relationships (e.g., complementary
Web API)

« Evaluate relationships also based on use of Web APlIs in
existing mashups and on nonfunctional features

A lightweight model for publishing and sharing Linked Web APIs
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Sweet-style annotation

<div class="service” id="svc”>
<p>Description of the
<span class="label”>ACME Hotels</span> service:</p>
<div class="operation” i1d="opl”><p>
The operation <code class="label”>getHotelDetails</code> is
invoked using the method <span class="method”>GET</span>
at <code class="address”>http://example.com/h/fidg</code>,

with <span class="input”>the ID of the particular hotel
replacing the parameter <code>id</code></span>.

It returns <span class="output”>the hotel details in an
<code>ex:hotelInformation</code> document.</span>
</p></div></div>

Example hRESTS description

A lightweight model for publishing and sharing Linked Web APIs
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Intra-ontology concept affinity
evaluation

Properties of | _| (1 if c1=c Lowest
¢, concept \ 1 if c1Ccy Common
~ 1P (e : |
CAff(er,e2) = —I;’;EQ;I if et _—"T | Ancestor of ¢,
2-1P(e3 . _ _
|P((‘1|)’|)-+(-|P)(|p2)| 'I'f C;}:L‘CA(C]_ . (_72) al’ld C2
[ 0 otherwise
EditorialProduct {title, plot, year}
, 2-3
CAff(Movie, Book) = 675 0.545
Actor =
{name, country} . _
Movie Book {editor, author}
{director, producer,
duration}
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Inter-ontology concept affinity
evaluation

/ Name Affinity
/ -~ )
. [ Z *'TVAff(plap'Z)

NA ny,ng) + —2LP2

€ [0,1]

, 1
(-'?Ajf(clv (32) = 5
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Entertainment
\ Product {title, -

editor}
Actor =
{name, country} . _
Movie Book {editor, author} BOO_k {guthorName,
{director, producer, - publicationYear,plot}

duration! T o e
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Inter-ontology concept atfinity
evaluation

CAff(O,.Book,Oy.Book) = % [1\"/1ff((91.800k, O,.Book) + AUUf(Ol'T“l: O.Title) + .. ]
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Completion selection pattern

What
functionalities
could be added to
my mashup?

Cinema
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Substitution selection pattern

I need a different
Web API to convert
coordinates
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Substitution selection pattern

I need a different
Web API to convert
coordinates
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Completion selection pattern

I need to complete
W. with a Web API
W, from a category
cat c

(Select State) ;
o oo |

Search

Near Me

me = {CO""I"’("’/C-T”G) i €0\ (1)
.

0 otherwise
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Completion selection pattern

I need to complete
W. with a Web API
W, from a category
cat c

(Select State)

city:  [Emercly |

Search

Near Me

SELECT ?uri QY
WHERE {
?api lwa:hasURI ?uri ;
lwa:hasCategory ?cat
Wc_uri lwa:potentialCouplingWith ?api
{
{?cat owl:equivalentTo cat _c
{cat_c rdfs:subClassOf ?cat .}

-}
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Substitution selection pattern

I need to substitute a
Web API W with a
new Web API I/l{
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Substitution selection pattern
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Search selection pattern

W, = (CAT(#,),opt(#}))

I need a Web API

W. from a category

opt(#;) = (OP(,).IN(#,),0UT (¥,))

CAT(W)=cat r

\ 4

{Simm('?ﬂ,,')%-) if#;€Q3(#;) AND opt(#;) # (0,0,0)

1 if#;€Q3(#;) AND opt(#,) = (0,0.0)
L 0 otherwise
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Search selection pattern

W, = (CAT (#}),opt(#}))

I need a Web API
W. from a category
CAT(W)=cat r

opt(#;) = (OP(#;),IN(#,),0UT (#,))

\ 4

( Simpo(W, W) if #;€Q3(#;) AND opt(#;) # (0,0,0)

SELECT ?uri Q3
WHERE {
k ?api lwa:hasURI ?uri ;
lwa:hasCategory ?cat .
‘*“ {
{?cat owl:equivalentTo cat r .} UNION
{cat_r rdfs:subClassOf ?cat .}
}
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Exploring Linked Web APIs

Search for Web APIs
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Exploring Linked Web APIs

Search for Web APIs
Category (required): ~ | Operations:

Substitution selection pattern

Completion selection pattern
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PROBLEM: High number of available Web API (abt 6500 on
programmableWeb.com) and heterogeneous documentation

makes it difficult their selection/integration to define
applications (Web mashups)

We propose a lightweight model for semantic annotating,
publishing and sharing Web APls on the Web of Linked Data

The purpose is to give support to the Web APIs producer/
consumer for:

- publication of services and Web APIs

- proactive and interactive selection of Web APls and their
integration/composition

- reuse the experience of other developers

A lightweight model for publishing and sharing Linked Web APIs
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The Linked Web mashup vision
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