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Cloud Foundry
Gradle
Zookeeper Docker
P Docker Hub
Doozer Docker Machine
Etcd . ) SonarCube
Kitematic
SmartStack Logstash
Docker Compose )
Eureka New Relic
Docker Swarm .
NSQ AWS Graphite
Serf : Mesosphere / DCOS
. Jenkins .
Spotify : Winston
Continuum .
DNS Hystrix
Hudson
SkyDNS .
Artifactory
Consul
Terraform
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OpenShift
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OAuth?2

« Resource owner (the user),Resource server (the
API), Authorization server (can be the same server
as the API),Client (the third-party app)

Resource Owner I Client Authorization Server I Resource Server I

| |
I Authorization Code Reguest ’I'LI

Meeds client_id, redirect_uri, T

|
|
| response type=code[, scope, state]
|
|

Login & Consent

|
Exchange Code for Access Token ’F:'I

Meeds client_id, client_secret, redirect_uri,
grant_type=authorization_code, code

Call APl with Access Token

_ Response with D @@:D
I
| |

|
|
|
|
|
|
|
|
|
|
|
|
|
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|
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|
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 <portType name="StockQuotePortType">

. <operation name="GetLastTradePrice">

. <input message="tns:GetLastTradePricelnput"/>

. <output message="tns:GetLastTradePriceOutput"/>

. </operation>

. </portType>

. <binding name="StockQuoteSoapBinding" type="tns:StockQuotePortType">

. <soap:binding style="document" transport="http://schemas.xmlsoap.org/soap/http"/>
. <operation name="GetLastTradePrice">

. <soap:operation soapAction="http://example.com/GetLastTradePrice"/>
. <input>

. <soap:body use="literal"/>

. </input>

. <output> FEMAlRE? ?
. <soap:body use="literal"/>

. </output>

. </operation>

. </binding>

. <service name="StockQuoteService">

. <documentation>My first service</documentation>

. <port name="StockQuotePort" binding="tns:StockQuoteBinding">

. <soap:address location="http://example.com/stockquote"/>

. </port>

. </service>

. A afirits
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by Regions - December 31, 2017

B Asia 48.7%

_| Europe 17.0%

1 Africa. 10.9% ®
M Lat Am / Carib. 10.5% o
B Horth America 8.3%

B Middle East 3.9% Y
Bl Oceania [ Australia 0.7% L]

A
[ ]
Internet Users in the World °
[ )
[ ]
[ )
[ ]
[ J

Source: Internet World Stats - www.internetwarldstats. com/stats.htm ®
Basis: 4,156,932 140 Internet users in December 31, 2017 ..
Copyright @ 2018, Miniwatts Marketing Group Py

WWW eeeeee” Total number of Websites
URI, HTML, HTTP

1,880,858,040

Websites online right now
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The Vision
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« finding
« extraction
e representation
* interpretation
* maintenance

\

WWW «eeep Semantic Web
URI, HTML, HTTP RDF, RDF(S), OWL
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Dynamic

Static

The Vision

Web Services
UDDI, WSDL, SOAP

 FENNENNY 2

WWW
URI, HTML, HTTP

Enable Computing
over the Web

«eeep Semantic Web
RDF, RDF(S), OWL
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The Vision

Automated Web Service Usage

T

Web Services Semantic Web

Dynamic .
UDDI, WSDL, SOAP Services

 FRNNNNY 2
 ERNNNY 2

WWW «eeep Semantic Web

Static URI, HTML, HTTP RDF, RDF(S), OWL
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— Web Ontology — OWL
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PRO
Pfam Domain
- oo | ] - o
Root Level - protein . i - = Foot Level — protein complex —
is a i has_part is_a
Family-L evel Distinction - |GO Gene Ontology | I Complex-Level Distinction
* In comman: specific ancestor |40 eiation product of an evolutionarily-related anaI 1 molecular function L general protein complex
iS_Ei i .I has_function L] I

Gene-Level Distinction

= In commaon: specific gene

gana|
3

| translation product of a specific

is_a

;1 biclogical process L‘

b

participates_im

Sequence-Level Distinction
+ In common: specific allele or splice variant

Muodification-Level Distinction
+ In common: specific translation product

Modification Level!
ProForm

| translation product of a specific mF‘.N.Al_ focwied
is_a, derives_from T
e e DO/UMLS  Disease
4
| cleaved/modified translation pmduc:lL | disease |
Example: ' I S0  sequence Omtolagy

TGF-f} receptor-phosphorylated emad2 isoformi
phosphonylated smad2 isoform 1

smad2 isoform 1

smad2

TGF-[i receptor-regulated smad

emad

protein

isa
isa
isa
isa
isa
isa

r

| sSequence d'ﬂ'lgﬂ |
has iseq. change}

] § of {Functional effiect

PSI-MOD nodification

T protein modification |
has_purt

ngent

,“‘I cellular component I"L

Organism-Level Distinction

Subunit-Level Distinction

is_a

general protein complex - specific organism

is_at

specific protein complex - specific organism |

L J

is_a

Modification-Level Distin

Modification Level

Subunit Lewvesl

ProComp organizm Level
Complex Level

Raoof Lavel

ticn
modified specific protein complex - specific nrganism|

has_part <protein= 'O—I

Exampla:

L-mediator complex (human) with MED2-phos
isa L-mediator complex (human)
is @ mediator complex (human)
isa mediator complex

isa protein complex

L
L
L
L
C
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Ontology=LH)

Concept

conceptual entity of the
domain

Property

attribute describing a
concept

Relation

relationship between
concepts or properties

coherency description
between ConceP s/ _
Properties / Relations via
logical expressions

Ann memberOf student
name = Ann Lee
studentID = 12345

Instance
individual in the domain

34
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'\/\L/.éb.OntoIogy Language OWL

L AL
* Semantic Web led to requirement for a “web ontology

language”
e W3C set up Web-Ontology (WebOnt) Working Group

— WebOnt developed OWL language
— OWL based on earlier languages OIL and DAML+OIL
— OWL now a W3C recommendation (i.e., a standard)

 OIL, DAML+OIL and OWL based on Description Logics
— OWL effectively a “Web-friendly” syntax for SHOIN
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OWL RDF/XI\/IL Exchange Syntax

.

Person N VYhasChild.(Doctor U 3 hasChild. Doctor)

<owl:Class>
<owl:intersectionOf rdf:parseType=" collection">
<owl:Class rdf: about—"gPerson“
<owl:Restriction>
<owl:onProEerty rdf:resource="#hasChild" />
<owl:allValuesFrom>
<owl:unionOf rdf:parseType=" collection">
<owl:Class rdf:about="#Doctor"/>
<owl:Restriction>
<owl:onProperty rdf:resource="#hasChild"/>
<owl :someValuesFrom rdf:resource="#Doctor"/>
</owl:Restriction>
</owl:union0f>
</owl:allValuesFrom>
</owl:Restriction>
</owl:intersectionOf>
</owl:Class>

EEHR: AR TH, EABCEEE, E4BC
WEZzFHREaEEER
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Class/Concept Constructors

LA
Constructor DL Syntax Example FOL Syntax
intersectionOf CiN...N0Cy, | HumanmMale | Cy{z)A...ACp(x)
unionOf CiU...uCy, | DoctoruLawyer | Ci(z) V...V Cp(z)
complementOf -C -Male -C(x)
oneOf {x1}U...U{zy} {john}U{mary} |z=zV...Vz=1y
allValuesFrom YP.C YhasChild.Doctor | Vy.P(z,y) — C(y)
someValuesFrom P.C JhasChild.Lawyer | Jy.P(z,y) A C(y)
maxCardinality <nP <1hasChild ISy Pz, 1)
minCardinality >nP >2hasChild 327 P(z,y)

e Cis a concept (class); P is a role (property); x; is an
individual/nominal
« XMLS datatypes as well as classes in 8P.C and 9P.C
— Restricted form of DL concrete domains

38



Ontology Axioms

LA
OWL Syntax DL Syntax | Example
subClassOf CqyCC» | Human C Animal N Biped
equivalentClass C1=Cs, | Man = Human i Male
subPropertyOf Py C P, | hasDaughter C hasChild

equivalentProperty | P =P

Cost = price

transitiveProperty | PT C P | ancestort C ancestor
OWL Syntax | DL Syntax | Example
type a:C John : Happy-Father
property (a,b) : R | {John,Mary) : has-child

e OWL ontology equivalent to DL KB (Tbox + Abox)
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i X WebHRIEH KR R

! services in
I
I
]
1

[OWL—S][SWSL] . represent —% machine-undersandable

manner
N -
WSML P—

\ /'I relations between classes |
based on —p — elemen< S T T

extends “::::: ——————————————

(T
objects |
extend with 1 i
i represents — 7 '-—————— ,
semantics RDF |_rep e :
Schema | p classes ,:
| elements S ————

specifies s

vocapbulary or [ properties I

v S \

v elements _.! propositions |
| astriplets |
WSDL | astriplets ;

o TEEEEEEE s EEEEEE 3
: services in exact, ]
represents —»! human-understanable |
I manner !
Y -

has syntax
based on

Semantic Web Services Language (SWSL) http://www.w3.org/Submission/SWSFE-SWSL/
Web Service-Modeling Language (WSML) http://www.w3.org/Submission/WSML/
OWL-S: Semantic Markup for Web Services http://www.w3.org/Submission/OWL-S/
Resource Description Framework (RDF) http://www.w3.org/RDE/

-~

i A
rEpresents_._: structured
documents |

E

L
I
W
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Web il &% H L7

Deployment fl&. KA Webir%Hiid
Discovery HrE X —AN1E R ) AT 8 FH Ak 55

Composition HIEARSE, X2/ H

Selection AT RIS B — MR AEHIRS
Mediation  AEUFERIIMERIK CHlE. Bk, it
=

Execution A FH AR %%

LA

e Wb

o

18 U WebfR %5 vl A B Rt LRt 2
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 WebRHE LKA

* [EEEREMEN: RFEH RERBEARRTEX

© TIRBIE X . MRSHA A

» JEIIEEIE N : RTFIRSFAETHRBH: B HERTE L, W
QoS. #2%

* fTATESN : RTRFITHRBGENL,
choreography, faults%s
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U Web i iR

e Web Services
— Top-down: OWL-S, WSMO
— Bottom-up: WSDL-S/SAWSDL, WSMO-Lite
e OWL-S: Semantic Markup for Web Services

— Ontology Web Language for Services

44



OWL-S

ik
« —/~ FEontology, FTHiid:
— WebfRSsHIproperties & capabilities

 Automation Enabled by OWL-S

— Web Service & Selection
o KRILRAELLZIRI I
— Web Service
o FHIT18 HHRE B SEIBATHL R
— Web Service & Interoperation

o ZHENEE BN, 2. PR WRONEE. B S

— Web Service Execution
o KM ELEG AR RI)?
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OWL-S T ZOntology

Service
Profile
presents

(what it does)

LA

Resource

provides

" input types
= output types
= preconditions

= effects
supports

(how to access)

Service
Grounding

describedby
(how it works)

Service
Model

= communication protocol (RPC, = process flow
HTTP, ...) = composition hierarchy
= port number = process definitions

= marshalling/serialization

406




Service Profiles

G

* Service Profile
— Presented by a service
— Represents
“what the service provides’
— One can derive:
e Service Advertisements

e Service Requests

LA
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OWL-S Service Profile

Service Profile

$Q B .-k Exsd:#anyURL
'ﬂ‘
e‘i\"‘ ‘,..- &xsd;#anyURL
& '.r aﬂ\:ﬁ

5

L gaﬁﬂa.f"'.‘-h

-

Qa
ant L =}
RERt ¢ g
5
hﬁoﬂp&. L g %
&process;#0utput - % -
Woe

ﬂ ObjectProperty - "Euﬂ
[~ - bl Y P
=====«» DatatypeProperty ~ g >
> -

ansass h SubClass/Property ‘H"k

>
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Service Models

e Service Process

— Describes how a
service works

 Facilitates

— (automated) Web
service invocation

— composition
— Interoperation
— monitoring

Service Model

49



The Process Ontology

* Process Ontology HIZE AR Process.
« HHE:
— any number of (possibly, conditional) inputs;

— any number of (possibly, conditional) outputs;

— any number of preconditions, which must hold in
order for the process to be invoked,;

— any number of (possibly, conditional) side effects;
— any number of participants (subprocess)
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Process 2%

LA
 Atomic processes:

SHAT

e Composite processes:

TEMR, B

—41 ]
JBIE,

» Simple processes: —EHH RS

B H-FERER— 1R
WwEE (B

<,

~

%%éﬁé‘m-

SEEH. TR

FA

——

b A /IRAHE

RHZHE

TR K3 #4512 (ControlConstruct ?%’S)

L2
VY

E

B
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£l

Result
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&
-
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= ) Ii_‘

o L]
-
-
a®
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wn®
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-« % *

LdisjnintWith

_k ObjectProperty
------R DatatypeProperty

samaas ‘ SubClass/Property

components

FLL]
S Parameter -
4" -
.
._0-
L i

éﬁ \

&
Q@"

ot

Participant

>
et

Atomic Process

\ disjointWith

Process Model
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Construct | Description
Sequence | Execute a list of processes in a sequential order
Concurrent | Execute elements of a bag of processes concurrently
Split Invoke elements of a bag of processes
Split+Join | Invoke elements of a bag of processes and synchronize
Unordered | Execute all processes in a bag in any order
Choice Choose between alternatives and execute one
If-then-else | If specified condition hold, execute “Then”, else execute
“Else™.
Repeat-Until | |terate execution of a bag of processes until a condition
holds
Repeat-While | |terate execution of a bag of processes while a condition

holds
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Atomic Process Example

LA

AtomicProcess

Airport departureAirport_In GetDesired

»
—

{e]qli
Flight Date | outboundDate_lIn Details

<!- Atomic Process Definition - GetDesiredFlightDetails --
>
<rdfs:Class rdf:ID="GetDesiredFlightDetails” >
<rdfs:subClassOf rdf:resource=
“http:/ /www.daml.org/Process#AtomicProcess”
/>
</rdfs:Class>
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Atomic Process Example

LA

<!- (sample) Inputs used by atomic process GetDesiredFlightDetails -->
<rdf:Property rdf:ID="departureAirport_In">
<rdfs:subPropertyOf rdf:resource=
"httpy/www.daml.org/Process#input" />
<rdfs:domain rdf:resource="#GetDesiredFlightDetails" />
<rdfs:range rdf:resource="http:/ /www.daml.ri.cmu.edu/ont/
DAML-S/concepts.daml#Airport" />
</rdf:Property>

<rdf:Property rdf:ID="outboundDate_In">
<rdfs:subPropertyOf rdf:resource="httpy/www.daml.org/Process#input" />
<rdfs:domain rdf:resource="#GetDesiredFlightDetails" />

<rdfs:range rdf:resource="http:/ /www.daml.ri.cmu.edu/ont/
DAML-S/concepts.daml#FlightDate" />
</rdf:Property>
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Composite Process Example

LA

<rdfs:Class rdf:ID="BookFlight">
<rdfs:subClassOf rdf:resource="#CompositeProcess" />
<rdfs:subClassOf rdf:resource="http://www.daml.org/Process#Sequence" />
<daml:subClassOf>
<daml:Restriction>
<daml:onProperty rdf:resource="http://www.daml.org/Process#components" />
<daml:toClass>
<daml:subClassOf>
<daml:unionOf rdf:parseType="daml:collection">
<rdfs:Class rdfs:about="#GetFlightDetails" />
<rdfs:Class rdfs:about="#GetContactDetails" />
<rdfs:Class rdfs:about="#ReserveFlight" />
<rdfs:Class rdfs:about="#ConfirmReservation" />
</daml:unionOf>
</daml:subClassOf>

</daml:toClass> Composite Process
</daml;Restriction>
</daml:subClassOf> BookFlight

</rdfs:Class> | | : | | lI |

Get Flight Get Contact Reserve Flight Confirm
p I Details Details 9 Reservation

Sequence Sequence Sequence
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Service Grounding

e Service Grounding

L '
-
~ /

Lk 5505 1F) 5 B BRI ARYE

~ ME

— Service Model + Grounding

4 | 4 118 R R

¢ FRRE:

Service Grounding

e ZEWSDLZ |

— B, Rl &
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LA

~ OWL-S/WSDL Binding

errrennmeanes 'OWL-S: ............... ,"‘
Process Model Resources/Concepts
e SRR IS i
o Atomic Process Inputs / Outputs o
Opgration I\/Igssage
§ -
e N -
Binding to SOAP, HTTP, etc. :
RS WSDL ...............
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" OWL-S / WSDL Mapping

LA
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OWL-SZ4

o http://www.daml.org/services/owl-

s/1.1/examples.html

* Congo.com (B2C site)
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Q@
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APIls Explorer
= Services
== All Versions

O Request History

Search for services, methods, and recent requests

G
G

suuyie Jile vermneauut At

Google Slides API

Google Spectrum Database API

Google+ API

Google+ Domains API

Groups Settings API

Hangouts Chat API

Identity and Access Management (IAM) API

Knowledge Graph Search API

Kubernetes Engine API

i “

Vi

vi

viexplorer

vl

vi

vi

vl

vl

vl

vi

VEINES UWIEISIIY Ul WELSILES Ul UUITaIls Wil \suuyis.

An API for creating and editing Google Slides presentations.

API for spectrum-management functions.

Builds on top of the Google+ platform

Builds on top of the Google+ platform for Google Apps Domains

Lets you manage permission levels and related settings of a group.

Create bots and extend the new Hangouts Chat.

Manages identity and access control for Google Cloud Platform resources, including the creation
of service accounts, which you can use to authenticate to Google and make API calls.

Searches the Google Knowledge Graph for entities

The Google Kubernetes Engine API is used for building and managing container based
applications, powered by the open source Kubernetes technology
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TN
S

Service
Registry

Service
Advertisement

[ A
4: returns service matches

Service
Request

' L]

]

Service i

Requestor 2: searches

s

Matc hing
Engine

1 advertises

3 matches

Service
Provider

Service
Instance

71



B i 55 B9y

* & U Webji 55 &3
« ET ARET LR F R
* ETHEMEG RS ZB

72



LA | %wiﬁ%

* Service Registry
— RSEH “EHI”
e Matching Algorithm
— FEULHD 5] 2+ S
— R R 55 R BRI R
e Service Request NN
— FHIREREFREEER | ;Féu: HEE R4S
e Service Advertisement -
— HiR RS
- HRGSREE QI
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Web IR 55 Hiid
e WSDL

— XML language for textual service description

« UDDI

— Data model and API for service
publication/searching

— Contains links to WSDL documents

— Main elements:
* businessEntity, businessService, bindingTemplate, tModel
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[ A
* FHILER
— R PniEER{EService Annotation Ontologies (SAO)
o BB RS B A
o Z5ENRSSRET]
e OWL-S, WSMO, WSDL-S, SWSO
— G A%
o 'RKfRE I IR
o B HR RS IR A ) S A AR
« MENKANER
« FHOWL, DAML+OIL, RDF(S), ...1#ii&
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H 0B ZR A

.
o ZH1: Importing
Semantics to UDDI
— XTUDDIHIIE LT &
— tModels & X #ik
— Translator@]&iE XtModels

— Semantic matchingZE—/*

SR S P PAT
- WRFETREFHILE
— FUDDIEHAPIT—EH
TR

Semantic
Request

Ha: returns service matches

Semantic
Advertise ment

Service
Provider

. 5 ! Semantic
Service | ' : .
F----------—----------3  Service R
Requestor | 2a: searches Registry [ advertises
N | :
"? 3: matches
AV
@ . /N ‘
= 3.1: matching ! 1.1: mapping
] 1
3 N :
= ! 1
UDDI 13 \:/ \
Request = :
S Matchin j
N R >t Translator
S| & Engine :
S| 3
S| 3 N A
T‘fd -:-‘ 1 !
A Y
= -t
S
Domain |
Ontologies |
-~
—— = : Standard UDDI API
------->> : Non-standard API
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« Z}2: External Matching e

Domain
Ontologies

Matching

— ServicesILECHE A Web AR 557 S T

R A 5| Senvie
Provider
— XREZHEISAOR LA H

1: acdvertises
4: refurns service mcicles

— Stepl: Ad hochhik®EEILH i _________
Request

Service
Advertizement

o ! ! -

HE‘Z% Service i UDDI | i Service
- = o .

Requestor 2: searches Registry 1- advertises Provider

_ Step2: LUERIES B AR 1

55 v

3.1: Filter advertisements by service category and description formeat

3.2: Select appropriate/conpatible external matching service
=Y
- XTJ‘ U DDI A PI Hﬁ@’aﬂ(}gﬁfﬁn/ J\ 3.3: Invoke external maiching service

3.4: Refurn maiching results

= i@ﬁ Ei?ﬁﬂgl{k%ﬁﬂ’ {BH&% | ——>  Standad UDDI API
HAEERR

3 selects and invokes
externcl matching service
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L AL
e service profile

— during discovery, the requestor is more
Interested in whether a service can fulfill the
posed requirements than in how it works or how it
can be invoked

— |IOPE attributes, described in the service profile

o PLHic EDegree of Match (DoM)

— A F L (services, IOPE attributes or specific
service operation & fFLUFEEHT—TME

— 1E XWeb JR 5 VL BE 775 H9 B2 AE
— BT R AT

— Z%4). exact, plugin, subsumes, subsumed-by, fail
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— Description Logics and First Order Logic ##
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LA
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Paolucci, M., Kawamura, T., Payne, T.R., & Sycara, K.P. (2002a). Semantic matching of Web
services capabilities. In I. Horrocks & J. Hendler (Eds.), First International Semantic Web Conference
on the Semantic Web, Sardinia, (LNCS 2342, pp. 333-347). Springer-Verlag.
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Subsumption relation

Meaning/Potential problems

req.i subsumes adv.i

More specific input information might be required for the
proper execution of the service described by adv

adv.i subsumes req.i

The request contains all input information required for the
proper execution of the service described by adv

req.o subsumes adv.o

The output is valid for the requestor, though it may contain
only a fraction of the desired results. The requestor may
need a set or composition of such services in order to fulfill
its requirements

adv.o subsumes req.o

The service may not be able to produce the required
outputs. In extreme cases, the service execution results may
be totally irrelevant to the request. However, we usually
make the assumption that the service provider provides
more specific services, too

Degree of Match Matching conditions
EXACT If req.o !s equ_ivalent(%ﬁ)‘) to adv.o, or
If req.o is a direct subclass of adv.o
PLUGIN If adv.o subsumes(&ZF) req.o
SUBSUMES If reg.o subsumes(&ZF) adv.o

FAIL

If there is no subsumption relationship between
req.o and adv.o
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U R S

Main algorithm: match(req, A
1: matchedServices = {}
2: For all advin A do

3: If((DoMI=Imatch(req, adv))!=FAILAND (DoMO = O match(req,

adv)) !=FAIL)

4. adv.DoM=min (DoMI, DoMO)

5. matchedServices=matchedServicesE{adv}
6: Return sortByDoM(matchedServices)

Function: Omatch (req, adv)

7: DoM={}

8: For all req.o in req.O do

9: For all adv.o in adv.O do

10: DoM=DoME{degreeOfMatch(req.o, adv.o}
11: Return min(DoM)

Function: Imatch(req. adv)
12: DoM={}

13: For all adv.i in adv.l do

14: For all req.iin req.l do

15: DoM=DoME{degreeOfMatch(adv.i, req.i)}
16: Return min(DoM)
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* ZREILAL

— IOPE(input, output, precondition, and effects)jgt£. ARk

%250, EH RIS S (WQoSHKR)

o DLW E (DoM)RE
— #EAFEERKIDOM, BFAEBUE

— JEE R ) R

Main algorithm: match(req. adv)

1: DoMI=alllmatch(req.l, adv.l)

2: DoMO=allO match(req.O, adv.O)

3: DoMSC=SC match(req.SC, adv.SC)

4: DoMP=PAR match(req.par, adv.par)

5: If (DoMI == FAIL OR DoMO == FAIL OR DoMSC == FAIL OR DoMP == FAIL)
6: Return FAIL

T 7: Else

8: Return (DoM = aggregate (DoMI, DoMO, DoMSC, DoMP))
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o 1R Fsubsumption matching

* g Service Profile Ontologyi##f3ymatching

HDL C t E ~, BFEFTAE A
~ R EIDL Concept Expregsion s, ST

— DL#EHE BB B AR
L ANETIBERER S L

e DL subsumption matching

* BT HE 1P DoM&AR

o SIAFFHDoM][Li, 2004]

— —/~advertisementlILE—/MER, ZMEATHIZER]
i 2
Li, L., & Horrocks, I. (2004). A software framework for matchmaking based on

Semantic Web technology. International Journal of electronic Commerce, 6(4),
39-60.
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FreeDatingService=DatingServicer3hasServiceProfile.9ServiceProfile
M3drequiresPayment.FreeOfCharge)

FreeDatingSErviceForMovieFansInCapitalAreas=DatingService

M3dhasServiceProfile.(ServiceProfiledrequiresPayment.FreeOfCharge _
r3hasPersonalProfile.(ContactProfileri3hasLocation.CapitalArea) <L ] 2 Advertisements
r3has InterestProfile.(InterestProfiler13hasinterest.Movies)) and a Request Q

Q=DatingServiceridhasServiceProfile (ServiceProfiler1drequiresPaymentFreeOfCharge
r3hasPersonalProfile (ContactProfileri3hasLocation.UrbanArea)
M3dhasinterstProfile (InterestProfiler13hasinterest.Entertainment))

The Service Profile Ontology after DL reasoning |:>

is-a

ChargedDatingService

DoM(Q,FreeDatingService) = PLUGIN
DoM(Q,FreeDatingServiceForMovie...) = SUBSUME

*Assumption: PLUGIN is better than SUBSUME

FreeDatingServiceForMovieFansInCapitalAreas
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service profile ontology

/f'__ - —
/ g / wsF’roﬂle* \ T hasGender

e
"
,// hasLocation®
¥
CountryArea
/Sa \isa
UrbanArea Rursl&rea
[ ] T
isa I isa
CityArea Provincelrea
a A
iza iza isa
Capitalires MNonCapitaldrea Yillage

———- Person

hasContactProfie® hasChaﬂD" PersonalProfile ] hasinterestProfie® Gender
\ )( / \sa |' isa \isa
ContactProfile ChatiD InterestProfile Female Male
hasirterest*
Irterest
/sa \sa
Ertettainmenrt Sport
/sa \sa
Music Movies
r4
isa |isa isa i=a
Classichusic Rockiusic HorrorMovies SciFiMovies
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C BHLENRHR

« AP HMILET e EAEEEKSR, m:
— R:
 input: InterestProfile N Fhasinterest.SciFiMovies
» output: ContactProfile

- A FRE, RESR-A=ILE

Find Interests Of Female MSN _ Us-
ers: input={PersonrnihasGender.Male}
output={InterestProfile, Chat|D}

Find _Person_by Interest: input={InterestProfile}
output={ContactProfile}

DoM(R,A) = FAIL

Reason: output of R is
disjoint with output of A
although their inputs are
“logically relevant”
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Main algorithm: match(req. adv)
1. DoM=logicalMatch(req, adv)

2: If DoM == LOGICAL-FAIL

3: If sim(req, adv) threshold

4: Return FAIL

5. Else

6: Return SIM .

7: Else

8: Return DoM

Function: logicalMatch(req. adv)
9: Return min(Omatch(req, adv), Imatch(req, adv))

Function sim(req. adv)

10: Any similarity measure

Ti REEMRS k. AN S B RES AR
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<Message>...</Message>

~

<Message>...</Message> 1:,1_;;5,@1§,§\T
K] /
<portType> - -

<operation>...</operation> _ / ™,
</portType>
<Service> - $12|§1_§,%\B
</Service> =]
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Q j: I?!ii &tﬁ The getCurrenciesListWithDescription returns
tns:CurrenciesListinfoMessage which contains

° jc;lgﬁ&tﬁfi,m a list of supported currency.

; 5317
— t s
- EEZFX“E"%*H*‘L N ?;’EE - The getCurrenciesListWithDescription returns
- IRSHEUETRREIERE tns CurrenciesListinfoMessage which contains
o ﬁ&tﬁy‘ﬁﬁ a list of support(?d currency
ERAR R

the get currencies list with description returns
tns currencies list info message which contains

== K
T a list of supported currency §
*I%{#Eiﬂﬁ;l&\
a 1A L& - _ -
571 WFAZIE currencies list description currencies list
message contains list supported currency
E1z1A] 1=Ai7 —— i y
1R jobss WA IE
Y=l o currency list description currency list message
;‘1: AR contain list support currency
Y/
FZiaHEE

¥ 15| A
BIREE currency(3) list(3) description message
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m IRFEIHUE TR
SimService(W,,W,) =
o> SimSet(W,. T ,W,.T)

+ A *SimSet(W,.B,W,.B)
+ 7 *SimSet(W,.A,W,.A)

m <IN ESHEUETE N ks ks | asa
Sim,, (W, S,)+ ) . Sim, (w,S,)
\Sl\+\82\

m SRR N

il _id i\ | A | iF

SimSet (S, S,) ==

{ min Ien(cl,cz)}
Sim(w;, w, ) = —log Cacsen(w) ¢z <sen(wsz)

2dmax I !ﬁ' - = T
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— Word2Vec, Document2Vec

— TextCNN

— RNN

— Seq2Seq
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— Nodes ~ individuals of concepts
— Arcs ~roles between individuals
« FEEM
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Figure 11. Graph representing the service S (io:instance-of, dashed line:concept role)

Main algorithm

1: N1 = root(graph1)

2: N2 = root(graph2)

3: Result = match(n1, n2)

Function match (n1, n2)

4: If (n1 subsumes n2 OR n2 subsumes n1)

matching = TRUE

For each property p1 or n1 do
For each property p2 of n2 do
If NOT [(p1 equivalent-to p2 OR p1 subproperty-of p2 OR p2 subproperty-of p1) AND
match(target(p1), target (p2))]

free_of_charge 9: matching = FALSE taldrea
10: Return matching

11: Else
s I 12: Return FALSE

FreeOfCharge

@ Nod

| L 1
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1: Service
specifications

2: Service
graph

24

Service Inputs | Outputs
Sl A, B E
S2 A B, C F N
S3 E,C F
S4 F K, M
S5 K,D Z,Y
S6 K D,z
S7 D Y

Request inputs:{A,B,C,D}
Request outputs:{Z,Y}

B

Discovered Service

Chains

S1, S3, S4, S6, S7
S1, S3, S4, S5
S2, S4, S6, S7
S2, 54, S5

Policy-based service chain
/ selection can be applied

(e.qg., the shortest)
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