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Motivation
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IS Service Composition and

Execution
Basic information flows in service

The ultimate goal: composition and execution

provide relevant results — — ﬂs

IN an acceptable quality i

Developer Consumer

Solutions ® @[ l’@

Adaptive/context-aware % o Q.% S

service con_wposﬂmn o
and execution

But several %mm
challenging issues
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mn Examples of problems

Irrelevant service information in service composition
Too much service information returned to the developer or
(semi-)automatic algorithms

Irrelevant information between service composition

and execution

Temporal distance between the composition time and
execution time
The expected quality of service is invalid, triggering quality-aware
service adaptation

Irrelevant information in service usage

Results are returned without a clear usage and ownership
causing data compliance problems

. .t
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B Example 1: Too much service
information

+3 Applications Places P Ta BLHE & & Sat Aug 21, 11:12 PM [/

2 © ® search with keywords: "weather" @ seekda.com - Mozilla Firefox

ious Bookm

|http:,‘fwebservices.seekda‘comfsearch?q=weather v| |-‘| v |VD Cong Lap

== BBC Vietnamese - Viét Nam 3§ VnExpress - CAc gidosuM... 38 *J Google Maps 3 = search with keywords: "we... 3 | 5P v

I login . register home help contact

tr Seek Services E News E Consumers -.E Providers

Advanced Search -
a Web Service Search Get in Touch

= Services Tag Cloud

: Providers by Countries Search ‘Questions or suggestions about

= seekda Web Services Search

: Most Used Services A ags Engine? Contact us via £ mail
My Bookmarks (no free agent available to chat)

* Recently Found Services

Ads

Recent News Search Results

results 1 to 10 of 110 sortby | relevance (default) '!rl

ads by Google

Bj; Applications of seekda:

- = Meteorological Sensors
Mobile Scenario Presenter

Wind, Temperature,

(= Humidity Pressure, Rain,

We keep discovering new potential M Digital Displays
eteorologyWs
applications for seekda's Web Services ## L:m WA YOUNQUSA.Com
Search engine. Markus Noebauer has
used our engine in his Mobie Service
Locator plugin for the Mobie Scenario Wi
: ireless Weather
Presenter (MSPIL). The Mobile Scenario Tags: viaclhe), weather [N SEHa
Presenter, which is a Requirement Real-time micro-climate
Engineering tool, aims to provide a P
- menitoring Frost and

simple frontend allowing interacting with %k, GlobalWeather || TEEITT] Dhrie Siing
L] 5 N waw.ranchsystems.com

by premis.cz

I

by webservicex.com

This free Weh Service provides the current weather and along with additional information for B .
major cities (with airport) around the world. More detail. ommunity description) w,
Taglich lachhaft ginstige
Angebote. Das Beste aus
Wien 70% ginstiger!
wiww.GROUPON at/_Wien+Guts(

5. Service Web: The Future

Internet Tags: mywebservice, aviation, current, weather, free, , condition, MyWeather, worldwide, global,

company, city

We have been very much impressed by

the video produced by the Service Web Weather |
3.0 project consortium and we decide to m '—:m

i

share it with our own visitors. In order to

Flu and Fawar?
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mn Example 2: Mashup

“ Composition of Yahoo! Boss News Search, Google
News Search , and Flickr
recent news and high-qualified images, but free-
of charge, related to "Haiti earthquake"

HEHX
Frompt: Enter your query e —— ] |
Position| numbe Boas": http:#boss.yahooa, Base: vices/searchinews BL Bui BE=
Default: haiti e F[’.a.t?[jli;e.rr?”ents © Path elements Base: hitpiapifickrcom/
Debug; rexr - © © Path elements
© Query parameters © Query parameters ol
V © appid CwWEIIZ2]W34EZcadT @lq - [teat (wired] & OQuen,r Carameters
N i . it
e | O [format guul — | Ol 110 © api_key - 2e1343af90d7a4d!
| ©loount ‘15 - N i - © methad : flickrphotos.searct
— — —_— 1F —_
) © text :[text [wired]

URL:  [url [wired] o [ URL:  [url fwired] o [ URL:  [Gipwired)
Path to item list: resultset_news.res Path to item list. iponseData.results Pathto tmltpht photo

/
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B 'f the composer is aware of context
and quality parameters

Possible mappings of context and quality
requirements

" URL Builder 7i-led] [ URL Builder 7l-Jed] [ URL Builder HE
Base: hitp:fboss.yahooa) Base: hitp:fajax.googlear Base: httpifapiflickrcom/
Path elements Path elements Path elements
Query parameters Query parameters Query parameters
appid CwEIZ2VI4EZcadT q : api_key D 2el3d3afeddTadd
format CEml W 10 method  flickrphotos.searck
Xage D 2w topic Sm tent
count HE §geu S haiti min_taken date © : 2010-01-10
] AccUracy 13
tags » heath, medical
"Fetch Data 2| [ FetchData HE=| licenses 11,23
URL: URL: ‘ '
PN povuymypaypy [ Eatrh Mata [ZI=1F1

but it iIs a tedious task and hard to be automated and
we are not sure we have a correct mapping.
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Bl Example 3: access to data-as-a-
service (DaaS) in the cloud

Retrieve big datasets from RESTful services for further
extraction, transform or data composition activities

—<datasets>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: capital account credit, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: capital account debit, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: current transfers credit, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: current transfers debit, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: exports of goods, f.0.b., US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: financial account, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: imports of goods, f.0.b., US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: income credit, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: income debit, US"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: net errors and omissions, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: services credit, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: services debit, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: trade balance, goods and services, US$"/>
<dataset organisation="IMF" category="International Financial statistics" name="BOP: trade balance, goods, US$"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Adolescent fertility rate"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Adult literacy rate (percent)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Gross national income per capita (PPP international $)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Net primary school enrolment ratio female (percent)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Net primary school enrolment ratio male (percent)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Population (in thousands) total"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Population annual growth rate (percent)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Population in urban areas (percent)"/>

<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Population living below the poverty line (percent living on less than US$1

per day)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Population median age (years)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Population proportion over 60 (percent)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Population proportion under 15 (percent)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Registration coverage of births (percent)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Registration coverage of deaths (percent)"/>
<dataset organisation="WHO" category="Demographic and socioeconomic statistics" name="Total fertility rate (per woman)"/>

Done

wd B3

http://www.undata-api.org/
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mn Example 3: quality problem

[{c}} getAdultLiteracyRate ]

3 Start t ‘{ QoDChecking j—{ £+ composeData j—p = End

Ec}} getPopuIationAnnualGr.J

Example: study the population growth and literacy rate from
1990-2009 for all countries in the world

Without QoD: get datasets and perform mashup

With QoD support:

Population annual growth rate (percent):
dataelementcompleteness= 0.8654708520179372,
datasetcompleteness=0.7356502242152466;

Adult literacy rate (percent):
dataelementcompleteness=0.5874439461883408,datasetcompleteness=0.0434
9775784753363

— Should we retrieve the data and perform data
composition?
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Bl Example 4: Sensor-as-a-Service in
Smart Environments
Smart environments with several low level sensors:

Recognize human activities: idle, relaxing, cleaning up,

Provide context information for adaptive service
discovery and execution

E.g., FP7 SM4All, FP7 EU OPPORTUNITY
Virtual Sensor-as-a-Service provides human activities

’ Pubish | yEg oo |

’ SErEar [ [Activity,
dala J4B Emﬁin? A2
Classiir ) Samvica
’ ,f”f . CME ChE . |
Physical A (Acthity, 1V
— # Precision, Fas | Confikrca l::_'
" PaC} Evaliion iy Fferenca
T VEE |ty
b Reliabilty, 'Y CCE
Significance, [Actvily, ]
HME Enri A
’ Classilier T'mEIHE""i Conficnce] Savica
’ Cal and Carfidencs Inference
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mn Context, quality, and relevance
dependencies in data service
composition

Device Conlex]
Person Conlexi Usage Contaxt
_|_[> Context ,{ Data
acquires definessvaiuales
PR SR i | ethestumates _ resource
i .
T associsted wilth

— \\ R —— azsocialed with /;
" Guality ¢ Prowiderdn agraler
\\ SLGINTes definesevaludtes ,/
_______________ = - ——— =
Qo élt" GoD

Only supporting QoS and context awareness at the
service level as a whole is not enough
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mn Our big picture of problems

Context and quality information models

Unstructured description of context, QoS and quality of data (QoD)

Different specifications and terminologies

Mismatching semantics of information about services and data
Context and quality information access APIs

No/Limited description of data and service usage

No API for retrieving quality and context information

No quality and context information associated with requested data

Context and quality evaluation techniques

Missing evaluation of compatibility of context and quality of
multiple services

Large/irrelevant data quantity

Require a ,holistic integration* of information models, APIs and evaluation
techniques to support adaptive composition and execution
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mn Current research focuses

Context and quality information models

Often used only a fraction of QoS or context, several
specifications that cannot be easily linked

Access APIs

Mainly static publishing, few metrics at runtime but
typically at the service as a whole level

Adaptive and context-aware algorithms
Mainly for adapting individual services in a composition

Either consumer-service flow or composite service-
service flow

The role of data concerns? Context and quality associated with data
resources? Dependency chain: consumer-service-service-resource?
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mn Our suggested roadmap

Developing a meta-model and domain-dependent
semantic representations for quality and context
Information specifications

Reconciliation of context/quality terms
Linked data

Developing context and quality information that can be
accessed via open APIs

On-the-fly content/quality access

Developing techniques for context and quality evaluation
context and quality compatibility evaluation and composition

. .t
TRk = -
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Data Concern Specification
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mn Background on DaaS

Web services technologies, the SaaS model and
the cloud computing model foster the concept of
data/information as a service (DaaS)

No precise definition but DaaSs

Provide data capabillities rather than provide
computation on data or data based on computation

Providing DaasS Is an increasing trend

In both business and e-science environments

Bio data, weather data, company balance sheets, etc., via
Web services

Academic research and industrial relevant research
topics |
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mn Background - our view on DaaS

Read-only DaaS versus CRUD DaaS
Read-only DaasS:
Service consumer can only read the data
CRUD DaaS

Service consumer can read/write, using their own
data format

Service APIs versus Data
Service APIs are used to CRUD data
They are not the same wrt concerns
The data provider is not the same as the DaaS service provider

. .t
TRk = -

Department of Telematics, NTNU, 23 Aug, 2010, Trondheim 18 YIT I:AB:”M:* P



mn Read-only DaaS

&
STRIKEIRON  rrovucrs - eastucns - suerort - company -

Home = Products

BUSINESS NEED Products

“aliclate

Cleanse four business processes are easily enhanced with accurate and cost effective Web serices from - 5
. : : : , - . Have Questions:

Market Data Strikelron. These services are easy to integrate into your business processes, applications, websites,

Find and mare, praviding seamless functionality that improves productivity, reduces maintenance and Call us at 1.866.562.3920

CommUnicste management, and enables efficiency. Discover innovative Web services from Strikelron and access Contagtlls

Calculste powerful, live, accurate, and actionable data — when and where you need it.

BUSINESS PROCESS

Call Center

CRM Name Description

eCommerce

Firancizl Email Verification Know before you send. Just provide any email address and you'll receive an indicator

harketing response regarding its validity, Which means you'll be ahle to easily identify bad email

oy ikl addresses and non-existent domains.

FARTMER SOLUTION

Salesforce.com

Elocusz US Address Verification
hicrosaft Excel

Putthe United States Postal Service to waork for you. By using the USPS to verify,
carrect and enhance any address inthe .S, Corrects addresses, adds ZIP+4 data,

iy provides delivery point verification, gives congressional districts, carrier routes and
mare,
Hapow
SEE ALL PRODUCTS AddressDoctor Global Address Verification Think ofthis as address verification on steroids. Verifies and corrects addresses in
aver 240 countries, Plus, it provides additional formatting options, toa, like specifying
cauntry of origin and preferred language.
Canada Address Verification Are your potential Canadian customers for real? Canada Address Verification uses
the Canada Fost national datahases to correct and werify addresses from any
Canadian location
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mn Simple CRUD DaaS

SEma ap b | Ll muen ¥ moesuan e

Find the world's data

I,Pfochimps

Explore Datasets Collections Tags | sell share | |Sear|:h L

Discover, share and sell data of any size, topic, or format.

Open source knowledge. Anvone can post data under an open license for m as a user to edit or share
the world to share and edit, forever, for free. Signup to share datal data. Learn more. ..

The first open marketplace for data. For anything from polling surveys to

market research to fantasy sports statistics, we can connect wour data to a m Register as a vendor to sell
massive audience of customers. Tou control the terms, wou set the price, data. Learn more...

wwe handle storage, distribution and billing. Sell data now!

Some Interesting Datasets Top Tags

® Area Code and Exchange to Location, Morth America [MP&SRECE government | CENsUS | population | america | demographics |

e Mumber of Governors, by Political Party Affiliation: 1970 to 2007

® Article Search 4P1 - MY Times. com state | selected | olympics | twpe | eutransparency | team | character |

e Current Cigarette Smoking by Sex and State; 2005 ) . .
race | finance | statistics | country | industry | SUmMmMmary | age |

® feazuring Warthe Dollar-Pound Exchangze Rate From 1791 S

* Population and Area: 1730 to 2000 corpus | income | characteristics | number | science | party | language |

& Expectation of Life and Expected Deaths, by Race, Sex, and Aze: 2004

® Ward List - 10,000+ Common Place Mames sales | sex | rates | school | expenditures | public | federal | name |
access-www| lizt | emplovment | player| retaill revenue | election |
hispanic | arigin | station | political | foreign | health | image | ... and

many moare
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mn Issues

DaaS concerns include QoS, DQ, service
licensing, data licensing, data governance, etc.

There is a lack of techniques for the publishing,
discovery, selection and evaluation of data
concerns

There Is a lack of techniques for integrating
concerns for DaaSs

Data concerns and Service APIs concerns
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The Importance of Concerns in
Data Consumer‘s View

Read-only DaaS CRUD Daas

Data Quality

Data source

Data & Service
Usage

Data Governance

QoS

Service Context

Important factor for the selection of
DaaS. For example, the accurary
and compleness of the data,
whether the data is up-to-date

Important factor for the
trustworthiness of the DaaS.

Important factor, in particular, price,
data and service APIs licensing, law

enforcement, and IPRs

Important factor, in particular
availability and response time

Useful factor, such as classification
and service type (REST, SOAP),
location

Department of Telematics, NTNU, 23 Aug, 2010, Trondheim

Expected some support to
control the quality of the data in
case the data is offered to other
consumers

Important factor, in paricular,
price, service APIs licensing,
and law enforcement

Important factor, for example,
the security and privacy
compliance, data distribution,
and auditing

Important factor, in particular,
availability, response time,
depability, and security

Important factor, e.g. location
(for regulation compliance) and

versioning
22 VIT/LAB g el
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m Conceptual Model for DaaS
Concerns and Contracts

/ \ / Data\ / —

S Data Sou}
o )T (e
[ Security/ J—

\rway
Kﬂxudmng

/ Data
\lfecyc/

@OS \Licen@ hasContext

Business Sewir::h

\-_ _/ /Contey
e \

N
N\
Gcia_n_oy @smca@

Check http://www.infosys.tuwien.ac.at/prototyp/SOD1/dataconcerns/
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mn Capability Concerns

Data Quality capabilities
Based on well-established research on data quality

Timelineness, uptodate, free-of-error, cleaning,
consistency, completeness, domain-specific
metrics, etc.

We mainly support the specification of DQ metrics for
the whole DaaS but possible to extend to the service
operation level

Data Security/Privacy capabillities

Data protection within DaaS, e.g. encryption, sensitive
data filtering, and data privacy

Many terms are based on the W3C P3P

Department of Telematics, NTNU, 23 Aug, 2010, Trondheim 24 Y'T |:A|3tw"‘:s. .



mn Capability Concerns (cont.)

Auditing capabilities
Logging, reporting (e.g., daily, weekly, and monthly),
and warning
Support system maintenance, SLA monitoring, billing,
and taxation

Data lifecycle

Backup/recovery, distribution (e.g., a service is in
Europe but data is stored in US), and disposition

Support system maintenance but also regulation on
data
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mn Capability Concerns (cont.)

Data and service license

Usage permission: for data (distribution, transfer,
personal use, etc.) and for service APIs (adaptation,
composition, derivation, etc.)

We utilize some terms from ODRL/ODRL-S
Copyrights

Liability: e.g., who is reponsible for the loss due to a
network disruption?

Law enforcement (e.g., US or European court)
Domain specific IRPs
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mn Data Source Concerns

A DaaS may utilize data from many sources.
Similar DaaSs may utilize data from the same source
Data source properties
Name: e.g. ddfFlus or DataFlux or Mr A
Size
Timespan: the duration of collected data, e.g., more
than 4 years in the eBay Data License

Update Frequency: how offen the data is updated
Etc.

. .t
TRk = -
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mn Service Context Concerns

Location:

Selecting a DaaS in Amazon US Zone or European
Zone?

Service Type: REST or SOAP?
E.g., mobile client daas
Level of Service
Service Classification
Based on UNSPSC Code Classification Services
Data Classification
Service/data versioning
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B} XML Diagram for the DaaS
Capability Specification

Eapability QoD

[€] qodProperty [0..1] QoD [€] timeLine [0.*] TimeLine

[€] secprivProperty [0..1] DataSecurityPrivacy [¢] upToDate [0..1] duration

[e] auditingProperty [0..1] Auditing [€] objectivity [0..1] boolean

= [e] dataLifecycleProperty [0..1] DataLifecycle [e] freeofError [0..1] double

[€] qosProperty [0..1] QoS [€] cleaning [0..1] CleaningType

[€] businessProperty [0..1] Business [€] consistency [0..1] double

[€] licenseProperty [0..1] License [e] dataElementCompleteness [0..1] double
[e] dataSetCompleteness [0..1] double
[&] granularity [0..1] DataGranularityType
[e] domainspecificQeD [0.*] DomainSpecificConcerns

DataSecurityPrivacy
#lPoLicy [0.1] (POLICYType)
[e] security [0..1] SecurityMetrics

[E] Auditing
[¢] logging  [0..1] boolean
== [€] reporting [0..1] ReportingPeriod
[elwarning  [0..1] boolean

DataLifecycle

[8] backupRecovery [0..1] BackupRecoveryCapability

s [E] distribution [0..1] DistributionType
[e] dispositien [0..1] boolean
Qos

[e] performance [0..1] PerformanceMetrics
[2] dependability [0..1] DependabilityMetrics

[E] Business
[€] pricemodel  [0..1] (priceModelType)
w==|[€] price [0.1] (priceType)
[e] serviceCredit [0..1] boolean

[E] License
[e] datalicense [0..1] LicenseTerms - .
|| servicelicense [0..1] LicenseTerms \B kel :
.
RESEAACH A8
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XML Diagram for DaaS Specification

DaasS Capability
[e] capabilityProperty [0..1] Capability [e] godProperty [0..1] QoD
[e] serviceContextProperty [0..1] ServiceContext [e] secprivPropearty [0..1] DataSecurityPrivacy
[e] dataSourceProperty [0..1] DataSource [e] auditingProperty [0..1] Auditing
[] baseContractTerms [0..1] ServiceContract | =[] datalifecycleProperty [0..1] Datalifecycle
[e] qosProperty [0..1] QoS
[e] businessProperty [0..1] Business
[e] licenseProperty [0..1] License
I ServiceContext
[€] locationProperty [0..1] Location
[e] classificationProperty [0..1] Classification
=[] serviceTypeProperty [0..1] ServiceType
i [e] levelofService [0..1] (levelofServiceType)
£l evolution [0..1] (evolutionType)
DataSource
[e] dataSourceMName [0.,.1] DataSourceMame
[e] dataSourceSize [0..1] string
== [e] dataSourceTimeSpan [0..1] duration
[e] dataSourceMetadata [0..1] DomainSpecificConcerns
[e] updateFrequency [0..1] duration
ServiceContract
[e]l schemaType  string
= [e] contractLink  anyURI
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mn Domain-specific aspect: Data

Concerns for Context Information

INn Smart Environments

" Quality of context

(Q0C)

QoC as “"Degree of Conformity”

~
CTassieation T Do Objective QoC Metrics ) ( Subjective QoC Metrics ]
Accuracy Extent to which data is corr
Sensor Precision Degree of exactness with wh . .
Characteristics Laranularity Degree of detail with which i SpEE[ﬁ[:a_tIDHS
| Time Period Time interval between two o Sensor Measurement
e— e — - and Consumer
Sensor State Physical state of sensor Characteristics Context i
| Bensor Hange [ Span Klaximum distance for whicl \ R[—'_-q uirements

Messurement Time

Time of collection of context mrseranmes

Measurement ~enaar Location Location of sensor when context information 5 collected
Context Information Entity | Location of the real world entity about which context 15 collected
Location at the time of collection of context
Available Attributes Number of attributes that have s wlue for that context object
Specifications Validity Time Maximum length of time for which & specific tvpe of context
and Consumer information is stable
Requirements Requived Attributes Number of attributes that are required to have a walue for that

tvpe of context information

Critical Value
| Access Level

I Reliability
[ Timeliness

Level of importance of context information of & specific type
Intormation about the nghts of context consumer to access
certain tvpe of information

Indicates the extent to which context can be considered credible
Indicates validity of context to uwse considering its freshness

Qo Metric Completeness

All aspects of phenomenon in the environment have been shown

Significance

Critical value of context iInformation for a specific application

Usahbility

Indicates suitability of for use for an intended purpose

Access Right

Indicate the extent to which owner of context allows the contesxt
consumer to Aocess context

Representation
Consistency

Extent to which context representation format s consistent to
CoOnsSUIMeEr requirements

Table 1 Brief description of concepts in (ol processing model
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mn From Capability/Context to
Service Contract

Define and
negotiate contract
terms

Search NFPs
of DaaSs

" A service contract includes a set of generic,
data-specific and service-specific conditions
established based on concerns
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mn Populating DaaS Concerns

evaluate, specify,

) publish and manage Consumer
Data provider

) specify, select,
DaaS Provider monitor,

evaluate

DEER)
Concerns

monitor and _ _
evaluate Third-party service
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mn Service Classification
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Service Classification

= ServiceObjects 2
Web Services 4
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29 services from 7 providers, most are SOAP-

mn Concerns in HTML descriptions
based

LT

O Not mentioned/cl
W Mentioned

o

A8

ADHAMCETY
EEAAL

7 ] ‘bsid s1epdn s2inos elea

7 | °zis 22inos ereq

[ e 50n0S ereq

VITALAB &

| uoiredlisselD ered

[ °dAL soimes

36

] voneoon

| ¥dI 2ioads-urewogq

| EAICE
Bl ubuAidod

| uoissiwiad abesn

|
|
|
|
7 | uswadioug me
|
|
|
|

| RlIsEYeRCRINVEN
T M 5P0N 50ud
[ I unoss iomisN
7 J sso11eoed

7 | fousreq yiomeN

' Angerreay

Jl 5w ssuodssy

J dmoeg

| Buiuoday

| BuibBbo

7
|
7 | Buiurep
7
7
7

J Aoenud

[ o prepuels

[l GuuesD

J erepoidn

Department of Telematics, NTNU, 23 Aug, 2010, Trondheim

7
7 Jl sseuoau0D
7
7

| ssauals|dwo)

0 o o o
™ ™ N N

15

o o o
—

L] e

LMSTRIBUTELD SYSTEMS



mn Concerns of DaaSs for Scientific

Data

From the DaaS description point of view

GBIF No
EBI Web Services No

EMBRACE Service No
Registry

BioCatalogue No

Department of Telematics, NTNU, 23 Aug, 2010, Trondheim
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unstructured

Ownership

unstructured
No
No
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Usage
permission

unstructured
No
No

unstructured
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Data Concern Evaluation
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mn Data concern-aware service
engineering process

. Publishing Interface
Wrapping Data and Data Concerns

Evaluating Describing
Data Concerns Data Concerns
% Data Provider

Data Concenrs
Data Concerns Models
Evaluation Tools
i
Legend '
' [ ] component : Data
! i . Selecting Consumers
H activity .
' . Data
' ]
]

X

Data Provider

Registry

Updating
Data

Searching
DaaS

[ | DataSource

Management
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mn Data Concern Evaluation

Evaluation scope
Data resources
Service Operation
Service as a whole

Evaluation modes
Off-line and on-the-fly

Integration models
Push versus pull
Pass-by-value versus pass-by-reference

. .t
TRk = -
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mn Possible Data Concern Evaluation

Pull, pass-by-references

get data
Data DaaS
Consumers Service Operation
‘- P —
data resources

dta query parameters \ specified data concerns

Data Concerns
Evaluation Tool
analyze data concerns

DaaS
Service Operation

data and data concerns

Data Concerns
Evaluation Tool
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mn Active data sources, sensors

Data DaaS Service
Consumer Operation

subcribed data

data , ’ \

N data concerns
’ N
/’ N
active Data Concerns
data source data Evaluation Tool
Context
Conext with Consumer | Consumer
0ot metrics [ — require ments
_-". -‘"il ] \'u
QoC Evaluator Specifications |
N 4
Context and sensor
characteristics
[ Sensar |
L _,/'I
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mn Data Concern Publishing

Off-line publishing of data concerns
suitable for static data concerns

the publishing of data concerns of a data resource is separated from
the service operation which provides the access to the data resource

On-the-fly publishing of data concerns by associating concerns
with retrieved data resources

The resulting data resources (e.g., via queries) are annotated with
data concerns evaluated by data concerns evaluation tools.

suitable for providing dynamic data concerns
On-the-fly publishing of data concerns through queries

the use of different service operation parameters to query data
concerns of data resources

suitable for validating data concerns before accessing data resources
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mn QoD Framework

A proof-of-concept implementation of data
concern-aware service engineering process

DataConcernbvalugior DataConcern

==create== DataConcern()
. E ==create== DataConcerninameSpaceUr! : String,resourcelUR! : String,rootElement : String)
initd) : wvoid
get¥ML{) : String
z|s get¥MLitag : String) : String
get¥ML{dataObject : DataObject,tag: String) : String
QuDEwvaluator getMamespace() : String
setDataConcern{concern : DataObject) : void
getDataConcern() : DataChbject

evaluatel) : void
getDataConcern) : DataConcemn
setDataConcernidataConcern : DataConcern) : void

=<create== JoDEvaluator()
==create=> QoDEvaluastoripassBywalue : boolean)

==create== QoDEvaluatoridataResourcelRl : String)
==create=> QoDEvaluatoriresourcelRls : String[])

setDataResourceURIs(dataResources : Arraylist) : void QoDConcern

==create=> QoDEvaluatoridataResource : Object)

==cregte== QoDEvaluatoridataResources : Object(]) <=create== QoDConcern{nameSpace ; String,resource ; String,rootElement : String)
setDataObjectsidataCbject : Arraylist) : void setQoDConcern{value : double,name : String) : void

getDataResources() : Arraylist createQoDConcerns(dataElementCompleteness : double dataSetCompleteness : doublel : void

setTypelpassByWalue : boolean) : void
evaluatel) : void

getMetricsin/SONL) : String
getMetricsinyML) : String

getQobD() : QoDConcern

‘ ReDPUlEvalator ‘ | QeDPushEvaluator
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W QoD Framework: Publishing
Concerns

off-line data concern publishing

‘ ServiceCataI::ig

Common data concern
publication specification

A tool for providing data

Servic
concerns according to the
specification -
«complexTypes /
EitryéF;nte nt Categor
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W QoD Framework: Publishing
Concerns

On-the-fly querying context and quality information associated with
resources

Using parameter convention
Based on metric names in the data concern
specification

Specifying requests by using utilizing query parameters
the form of metricName=value

GET/resource?accuracy="0.5"&location="Europe”
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B QoD Framework: Data Concern
Annotation

1 @GET
2 @Produces ("application/xml")
3 public String getXml(@PathParam("id") String id, @QueryParam("QoD") String QoD) throws Exception {
4 P
5 DataObject dataobject = getDataResourceBylID(id);
6 P
7 //return the requested data resource only [}
8 if (QoD == null) {
9 return toXML(dataobject, "http://www.undata-api.org", "results");
10 }
11 //evaluate and return only the gquality of data of the requested data resource
12 if (QoD.isEmpty()) {
13 QoDUNDataEvaluator godEval = new QoDUNDataEvaluator(dataobject);
14 qodEval.setType (true) ;
15 qodEval.evaluate () ;
16 return godEval. getMetricsInXML () ;
17 }
18 //evaluate and return the regquested data resource and its gquality of data
19 if (QoD.equals("annotation")) {
20 QoDUNDataEvaluator godEval = new QoDUNDataEvaluator(dataobject);
21 qodEval.setType(true);
22 qodEval.evaluate ()
23 DataObject resultObject = dataobject;
24 £
25 resultObject. getSequence () .add("ged" ,qodEval. getDataConcern () . getDataConcern () );
26 return toXML(resultObject , "http://www.infosys.tuwien.ac.at/S0D1l/undata-api", "results");
27 }
28 P
29 }
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Bl Data privacy for DaaS: Privacy

Concern Model

Data privacy concerns are annotated with WSDL

and MicrowSMO

daasprivacy:DataPrivacyCapabilities

Y

daasprivacy:DataPrivacyCapability

daasprivacy:dataPrivacyCapability*

?&lspri\mcy:halsPri\..‘alt:yCcmditicm\ialaspri\.facy:halsSt:cnpeP'<

daasprivacy:PrivacyCondition daasprivacy:Scope

daasprivacy:isAppliedByPrivacyOperationfdaasprivacy:hasDataPermission*

daasprivacy:appliesTo*

daasprivacy:PrivacyOperation daasprivacy:DataRight daasprivacy:PDT

M;privacy:hasDataField

aasprivacy:includes*

daasprivacy:DomainlndependentPDT daasprivacy:PDTContent

daasprivacy:CustomPDT

daasprivacy:DomainSpecificPDT

A
isa

daasprivacy:DataElement

Department of Telematics, NTNU, 23 Aug, 2010, Trondheim
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Bl Data Privacy for DaaS: Example for
Twitter Data

daasprivacy:DataPrivacyCapabilities_13

daasprivacy:dataPrivacyCapability = | daasprivacy:DataPrivacyCapability_11
dc:publisher = | ECOWS2010 tester

daasprivacy.dataPrivacyCapability

daasprivacy:DataPrivacyCapability_11

daasprivacy:hasScope = | daasprivacy: TwitterDataResource
daasprivacy:hasPrivacyCondition = | daasprivacy:PrivacyCondition_12
daasprivacy:hasScope daasprivacy:hasPrivacyCondition

daasprivacy:PrivacyCondition_12

daasprivacy:isAppliedByPrivacyOperation = | daasprivacy:ReplaceNULL

K K daasprivacy:hasDataPermission = daasprivacy:UsageRight_8
daasprivacy: TwitterDataResource

daasprivacy:DistributionRight_9

daasprivacy:LinkageRight_10

daasprivacy:appliesTo = daasprivacy:CustomPDT_7

daasprivacy:-hasData Permissh/(asprivacy:appliesTo daasprivacy:hasDataPermission \daasprivacy:isAppliedByPrivacyOperation “\daasprivacy:hasDataPermission

daasprivacy:CustomPDT_7
= = - daasprivacy:hasDataField = daasprivacy:SocialNetworkID daasprivacy:UsageRight_8 = = —— =
daasprivacy:LinkageRight_10 daasprivacy:ReplaceNULL daasprivacy:DistributionRight_9
= = daasprivacy:InReplyToObject daasprivacy:isAllowed = | true = = = =
daasprivacy:isAllowed = | false - - - - dc:identifier = | replaceNULL daasprivacy:isAllowed = | false
daasprivacy:SocialNetworkName dc:rights = | non-commercial
dc:subject = socialnetwork
‘/Msprivacy:hasDataFieIcUaasprivacy:hasDataFieId daasprivacy:hasDataField
daasprivacy:SocialNetworkID daasprivacy:InReplyToObject = =
- — - - - — - daasprivacy:SocialNetworkName
dc:identifier = | in_reply_to_user_id de:identifier = | in_reply_to_screen_name = —
dcidentifier = name
1D in_reply_to_user_id

http://infochimps.org/datasets/twitter-haiti-earthquake-data
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Applications of Concerns
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mn How can we utilize data concerns?

Service composition and execution

Adaptive, context-aware service selection and execution
algorithms

Can be extended to cover data concerns

Runtime data concerns access
Data guality-aware adaptation of services

Data and service contract compatibility
Filtering irrelevant service information

Application domains

DaaSs in the Cloud, data composition, context-aware
computing

. .t
TRk = -
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Service Contract Compatibility
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mn SECO2: Motivation and
Background

Besides a WSDL document stating the offered functionalities, a Web
Service can be characterized by a service contract .

A service contract

establishes the understanding between a service consumer and a
service provider,

specifies conditions on non-functional
parameters(NFPs)/concerns, such as:

Quality of Service (e.g., response time);
Business terms (e.g., service price);
Context terms (e.g., service coverage);
License terms (e.g., limitation of liability).

No/several standard languages for service contract descriptions
Several proposals (e.g., WSLA, WSOL, ODRL-S, WS-Policy)
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mn Motivation and Background

(cont.)
Yahoo! MVS covers the
Europe and accepts a
maximum of 100 requests in Purchase Processing Service (PPS)
a day Merchant Validation Service (MVS)
Payment Verification Service (PS)
Shipping Evaluation Service (SES)
Furchase Data
Yahoo! 1 Z idati i
MVGS Analysis Service Purchase Validation Service (PVS)
LA T
k
XWeb ; WESHX " DOTS COMPATIBLE ?
i P L
PPS ,, =4 \ PvS .
Aivea
SES

*The heterogeneity of languages specifying contracts
*The compatibility among services in a composition

*The compatibility between a (composite) service and a consumer’s
specific-conditions
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mn Motivation and Background
(cont.)

Past research...

has neglected contracts of composite services when
performing service composition

by considering mainly functional parameters

by assuming that contracts are described by a single
language.

has not focused on tools and algorithms dealing with
contract compatibility evaluation when combining different
services from different providers.

mainly contract negotiation between consumer and
service in a point-to-point manner.

. .t
TRk = -
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mﬂ\llotivation and Background (cont.)

Some works address QoS-based compatibility for control flows of
service compositions.

Currently, no techniques to check contract compatibility for data (i.e.,
the input/output of services), whose contract terms are not always the
same to that of the service operations.

An example is Google Maps: a free-for-charge service but the
copyrighted data (i.e., the maps)

There is still a big debate on data licensing but you can sell your
data, e.g., see http://infochimps.org/

Qo0S, Business, License and Context terms differently influence
data/control flows of the service composition.

control How|data How |independent
Quality of Service ((JoS5) X
Service Contert X
Business X X
License X X

Table 1. Data and control Hows in contract compatibility evaluation
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mnI'he SeCO:2 Framework

SeCO2 deals with service contract compatibility by considering
two aspects — service APIs and provided data concerns;

a rich set of contract properties (e.g., QoS, Data quality, Business,
License and Context terms);,

several service contract specification languages (e.g., WSLA, WSOL,
ODRL-S) together.

SeCO2 supports
semantic service contract descriptions (namely, SeCO policies);
service contract compatibility evaluation and recommendation;

compatibility based on both data and control flows of the service
composition,;

an extensible reference ontology (namely, SeCO reference ontology)
and a Contract term knowledge-base;

a rich set of mapping and compatibility evaluation rules.
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mn The SeCO: Framework

™
¥ -
N ——
T
T Contract term l::umpatumnw
Language Expert knowledge-base evaluation rules

Domain Eupert
l§3}-r| | ‘:ﬁg L SeCO, / E
lﬁt:?f SeCO F-qu&rem:ﬂ Gompatitliiny

Its
bl Ontology | iy
Language 3 \
specifications ‘53'% 5 Ay
y
Service Eﬁnﬂﬂﬂtﬁ SaC0
policies
————  uses Hawmg
—m defines e
"“- —l- Wﬂ'
—
Service Frwnder.l' Composition
Service Consumer descriptions

Currently we deal with modeling and mapping service contracts and
contract compatibility evaluation among services in a composition
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mn Modeling and Mapping
Service Contracts

Problem: Heterogeneity in service contract
specifications.

Three types of languages for the specification of service
contract properties:
Type A (e.g., ODRL-S): includes languages allowing
the specification of predefined properties.

Type B (e.g., WSLA): includes languages allowing
the specification of user-defined properties.

Type C (e.g., WSOL): includes languages allowing
the specification of properties defined in user
ontologies.

Ontology alignment tools cannot be used to fully
automate the mapping between different specifications. ..
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mn Modeling and Mapping
Service Contracts

Solution: SeCO: makes service contracts
comparable through the wrapping to
specifications (i.e., SeCO Policies) built on a
common meta-model

without loss of information;

by means of the SeCO Reference Ontology and
predefined mapping rules;

supporting the use of lexical databases (e.g., WordNet)
and ontology alignment tools (e.g., H-match).
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mn SeCO Reference Ontology and
SeCO Policies

SeCO Reference Ontology and SeCO Policies
built on the Policy Centered Meta-model (PCM) [DePaoli08].

SeCO Reference Ontology
built applying general modeling rules to profile models;
defines expressive descriptions of contract properties.

SeCO Policies
represent service contracts defined as clusters of contract property istances.

Fragments of
ODRL-S Profile Model SeCO Reference Ontology SeCO Policy

<permission= instance policy! memberOf pomdPalicy
<adaptation/> concept Permissions subConceptOf pomitCualitativeMip permdhasNfp hasValue {perm 1, prePay1)
2 porrthasParamaters impliesType (1 °) PermissionValue
<composition/> instance perm1 memberOf Pemissions

=derivation/> instance adaptation memberOf Permission\alus pomithasExpression hasValue permExp1
</permission= instance composifion memberQf PermissionValus instance permExp! memberOf PermExp
<requirement= instance derivation memberOf PermissionValue pemithasOperator hasValue pemitall
poemthasParameters hasValue adaptation

L 4

=prePay=

<payment/> concept Payment subConceptOf pom#Quantitativalip instance praPay1 memberOf PrePayPayment
</prePay= pemihasUnit implies Type (1 *) Currancylinit pomdfhasExprecsion hasValue praPayExp
<postPay> instance prePayExp1 memberOf PaymeniExp

concept FrePayFPayment subConceptOf Fayment porr#thasOperator hasValue pomitequal

<payment/> concept PostPayPayment subConceptOf Payment porehasParameter hasValue 5.99
=/postPay= pomithasUnit hasValue euro
=frequirement=

. . / e = 12 re [
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Mapping Service Contracts

A proper technigue for each type of language
Specifications in Type A are wrapped applying fixed mapping
rules.
Specifications in Type B and Type C can require interactions
with service providers to handle the absence of knowledge
(i.e., mapping rules).

The definition of new mapping rules is supported by lexical

databases and ontology alignment tools.

Department of

C g

e A,
SeCO Reference . \A
Ontology Service Provider

<7?xmi varsion="1.0" encoding="UTF-§"?>

<Exprassions
<And=
=<Exprassion=
<Predicaie xsitype=equal>
=SLAParameter>ServicelUsage</SLAParameter=>
<Walue>adaptation</\Value>
=Fredicale=
=/Expression=
<Expression>
<Predicate xsi-type=equal>
<SLAParameter>PrePayment</SLAParameter>
<Value=3 89=Nalue>
=/Predicate>
~/Exprassion>
<{And=
</Expression>

WSLA spec.

<mappng>
<Servicellsage>
=<pem; Permissions>

</mapping=

- |

Mapping
Rules

instance policy 1 memberOf pemdtPolicy
pomhasifp hasValue {permissioni,prePayPayment 1}

instance permissions1 memberOf Permissions
pondfhasExpression hasWalue permissionsExprassiont

instance permissionsExpression! memberOf PermissionsExpression
poem#hasOperator hasValue pormdtall
pomdthasParameters hasValue adaptation

instance prePayPayment! memberOf PrePayPayment
pomihasExpression hasValue prePayPaymentExpressiont

instance prePayPaymentExpression] memberOf PaymentExpression
poemithasOperator hasValue pomidtequal
pomifhasParameter hasValue 999
pomithasLUint hasValue euro

SeCO Policy spec. |-*7 "« _
*u's



Il Evaluating Service Contract
Compatibility: activities and flows

e
@ €

Contract Cﬂﬂtrﬂﬂ l:nntrﬂct

SeCO Wrapper —9 Service Contract Mapping

AN

SeCO SaCO SeCO
Policy A Policy B Policy C

@w \ ! L 9 Service Contract
SeCO Evaluator | —— T

. Compatiblity Evaluation

compatbmity (At the service level as a
Rie  whole)

Composition
descriptions

Compatibility
results
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mn Evaluating Service Contract
Compatibility

Problem: evaluation of contract compatibility in a service
composition.
Input:

service composition description in terms of data and control
flows;

contracts of the services involved in the composition.
Output:
compatible/incompatible service contract properties.

The compatibility is checked considering

semantic relations among values associated with qualitative
contract properties;

constraint operators used to define quantitative contract
properties;

data and control flows of the service composition.
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mn Compatibility Evaluation
Rules

Property Type Data Flow | Control Flow Rule
Location Service Context Partnership

Pricing Business X Compatible value list
Payment (for data Business X Binary, Ternary
usage)

Payment (for Business X Binary, Ternary

service usage)

Scalability QoS X Binary, Ternary
Permissions License X Subsumption
Data Ownership License X Compatible value list
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mn Evaluating Service Contract
Compatibility

Algorithm 1 Compatibility Evaluation
1: for all s, =5 do

2: for all s; € 5(j #i) do
i: i‘?(si,ﬁjj =& v-;];er:nla L::El'(ss,sj;]l is a set of triples [puw, p=, A{puw, p= ] } For all SeCO Policy
4: or all p, = ¥ o
5: for all p. € P(s;) do couples
6 Mpw, p=) = @, where Aipw,p:) 15 a set of triples [pri, prj, resuli]
T: T(pw,p=) = &, where I (pw, p: ) 15 a set of comparable properties [pri, prz]
B: T{pu,p:) = Matching(p.,p.) Qe |dentify comparable SeCO properties
9. for all [pri, pro]c Tipw, p.) do
10: rule = Extract(pri.name) {m——— Extract the evaluation rule
11: if pritype =" CF —inf' then
12: AMPu, Ps ) = AP, pe ) U Eval RuleF (rule, pry, pra, cf; € CF(s;))
13: else :
14: if pritype =" DF —inf' then Evaluate according
15: Alpuw,ps) = AMpuw, ps) U EvalRuleF (rule, pri, pra, df; € DF(s;)) to flow influences
16: else
17: MpPuwsps) = Mpw, ps ) U Eval Rule(rule, pry, pra)
18: end if
19: end if
20: end for
21: ﬂishsjj=J?EsirsjjU[pwrpxr’hlzpwrpsj]
22: end for
23: end for
24:  end for
25: end for
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lllustrating Example

Purchase Data Analysis
Service
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""1..“
Yahuuf
N
- _1 =
Webx DOTS
it PVS
Aivea
——» Control flow " SEs | P y
. g _ _(;ﬂ_ i Composition B
Data Ownership Scalability
Request Service Personal-use 100 tr/min
Yahoo! MVS Copyrighted 100 tr/min
XWeb PPS Free-distribution 100 tr/min
Aivea SES Free-distribution 100 tr/min
WebX PS Free-distribution 500 tr/min
DOTS PVS Free-distribution 500 tr/min
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mn lllustrating Example

Data Ownership
a License term stating how the data are protected,;
Influences the data flow of the service composition;
assumes values characterized by relations of
compatibility/incompatibility
copyrighted i1s compatible with personal-use
copyrighted is incompatible with free-distribution
Scalability

a QoS term indicating the maximum number of
transactions accepted per minute.

Influences the control flow of the service composition;
assumes numeric values.

. .t
TRk = -
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mn lllustrating Example

Data Ownership is evaluated exploiting the axiom:

axiom dataOwnershipCompatibility
definedBy
compatible ( ?X, ?Y) -
( ?X memberOf seco#DataOwnValue) and
( ?Y memberOf seco#DataOwnValue) and
seco#compatible( ?X, ?Y)

Scalability is evaluated applying the algorithm

Given prl,pr2
if(([pr1,pr2].equals("seq™)||([prl,pr2].equals("par"))){
if(pr2.value<prl.value)
result = "INCOMPATIBLE";
else
result = "COMPATIBLE"; }
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IIIustratlng Example
Request

Service Conlrack Compatibifty

Composition A

Proparty Callar Sorvica Callaa Sarvica Incompatibity
Scalability WebX PS Aivea SES S00 trimin not compatible with
100 tr'min
T [ ——
".-"ahua* b 3
B —-..L !

Aivea
SES V4
Tl = —siE -

—® Control flow
——=={= Data flow

Service Contradk Compatibility

Composition B

Fir oty Callar Servica Callee Sarvica e ornp okl ey
Data Ownership Yahoo! MVS DOTS PVS Copyrighted not compatible with
Free-distribution
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Service Information Overloading
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TU Problems

WIEN

Too much service information pushed to the
composition developer and (semi-)automatic
service composition algorithms

Our solutions

Use quality of data metrics to characterize service
Information

Filter service information based on consumers'
requests.
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n TU Metrics

Interpretability specifies the availability of
documentation and metadata for correct interpretation
of service information

documentation documents APls explanation, best practices

contract service contracts and contract service level agreements based on
templates NFPs

Y (score(category,)xw,)

Interpretability =
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TU Metrics

WIEN

Completeness specifies the ratio of missing
values of provided NFP information, NFPIO to the

expected minimum set of NFPs, NFP _

n

INFP N NFP
NEP

min”

Completeness=1—

Timeliness specifies how current a non-functional
property is.

Age

, 1
ExpectedLifetime

Timeliness=1—
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n TU Filtering mechanism

Two types of filtering
Interpretability and NFPs.

NFP-based filtering:

Step 1: Extract and establish NFPmin and ExpectedLifetime
from the developer’s requirement;

Step 2: Evaluate QoD metrics, e.g., Completeness and T
imeliness;

Step 3: Establish filtering thresholds based on QoD metrics;

Step 4: Eliminate services whose information does not meet
conditions setup in Step 3;

Step 5: Refine the filtering by repeating Step 3.

. .t
TRk = -
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TU Example 1: Weather Services

WIEN

Using Seekda! 50 weather services

service interface, information about documentation,
availability, user rating, etc.

Data preparation

score(schema) = 1 as their schemas are basically a
WSDL file.

Seekda!'s {none, partially, good}
=score(documentation) = {0, 0.5, 1}.

We assumed NFPmin ={availability, reliability,
responsetime} whereas seekda! provides only
availability and response time.

Provenance information and service contract are

MISSINGg. L aiEE
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Filtering Data

e

O.E

07

LI

0.5

nterpretability

LT

0z

@1

T ¥ % & & A 7 K NI TF T T TR TA ONT OTH TN ST R O UR PROCF OUH OO D M1 OGP R M AR R AP AR ADOJ0 41 A7 44 43 £ IR 47 LR 40 S0
Senite Ic

B Inierpremthili (i 2,0 2,0.2.0.20.77 W Interpretabilizy (0.5,0.25,0.35,0,00 D Interpretas lity 10.0,0.3,2.5,007%
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TU Example 2: Service Contracts

WIEN

Having 100 idential services, each has 5 service contracts
500 WSML service contracts in the PoliMaR framework
(http://polimar.sourceforge.net/)

Looking for a shipping service able to satisfy specified

conditions on

payment method, payment deadline, insurance, base price and
hours to delivery.

No older than 1 year before 19 June 2010
Using following parameters:

NFPmin ={payment method, payment deadline, insurance, base
price, hours to delivery}

ExpectedLifetime = lyear.
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= Performance evaluation with threshold: Completeness

Filtering Evaluation

> 0.6 and Timeliness > 0.2.

Filter 1[Filter 2[Filtered Contracts|Filtering Time Ranking Time|Total Time
Exp. 1| no i Sl () 5ec 35 s 3.5 st
Exp. 2] yes m A1t 3T s 1.4 se¢ 221 s
Bap 3] o |y by 3.2 st 5 4 s 2.1 s
Exp. 4| yes | yes 26 35 et 14.2 e 7.7 s

Table 4. Results of app
Activities.

ving Completeness (Filter 1) and Timeliness (Filter 2) filtering
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n TU Filtering Evaluation

With thresholds= {0, 0.2, 0.4, 0.6, 0.8, 1} which are
equivalent to {not required, optional, preferred,
strong preferred, required, strict required }

T, [ S Filtering + Ranking time ---e——

e o
Time (5) _ e // _;‘/

40 ~ e P e
B g ._jl&{..r-' /,"‘:
ST et TA T A

30
25
20

15 S
10 [

Timeliness 1 1 Completeness

a ® o @
WENNAINTIRET -
TECHNOLOGIT -
ATHANCED: a® @ .
REEAACH
EEAICH LAG & &

&
s ROLT
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mn Further Readings

Hong-Linh Truong, Schahram Dustdar "On Evaluating and Publishing Data Concerns for Data
as a Service", August 2010. On submission.

Michael Mrissa, Salah-Eddine Tbabhriti, Hong-Linh Truong, "Privacy model and annotation for
DaaS" , July, 2010. On submission.

Hong-Linh Truong, Marco Comerio, Andrea Maurino, Schahram Dustdar, Flavio De Paoli and
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and Execution", June, 2010. On submission.

Atif Manzoor, Hong-Linh Truong, Schahram Dustdar, "Quality of Context: Models and
Applications for Context-aware Systems in Pervasive Environments", Special issue on Web
and Mobile Information Services, Editors: Ghita Kouadri Mostefaoui, Muhammad Younas, Patrick
Brezillon, The Knowledge Engineering Review. To appear.

Hong-Linh Truong, Schahram Dustdar, Andrea Maurino, Marco Comerio, "Context, Quality and
Relevance: Dependencies and Impacts on RESTful Web Services Design"”, Second
International Workshop on Lightweight Integration on the Web (CommposableWeb's 2010),
ICWE 2010, (c)Springer-Verlag, July 5-9, 2010, Vienna, Austria.

Hong-Linh Truong, Schahram Dustdar "On Analyzing and Specifying Concerns for Data as a
Service", The 2009 Asia-Pacific Services Computing Conference (IEEE APSCC 2009), (c) IEEE
Computer Society, December 7-11, 2009, Biopolis, Singapore.

Marco Comerio, Hong-Linh Truong, Flavio De Paoli, Schahram Dustdar, " Evaluating Contract
Compatibility for Service Composition in The SeCO2 Framework " The 9th International

Conference on Service Oriented Computing (ICSOC 2009), (c) Springer-Verlag, November 24 -

27, 2009, Stockholm, Sweden. VIT/ LAB -
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mn Conclusions

We present
Data concern specification, evaluation and publishing

Some applications of data concerns in service composition
and execution

Data concerns are important for Web mashup, DaaS in
the cloud, as well as Sensor-as-a-service
Several examples are based on quality of data

But in principle it can also be applied to data privacy and
other concerns

But there are still several fragment research results
that need to be integrated
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mn Future Work

“ Open issues

* Adaptive algorithms based on data concerns are open

* Evaluation of data concerns is challenging, especially
for domain specific data concerns

* The dependency among data concerns and service
concerns

“ Integration and experiment
* Data contract
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Thanks for your attention!

Hong-Linh Truong

Distributed Systems Group
Vienna University of Technology

Austria

truong@infosys.tuwien.ac.at
http://www.infosys.tuwien.ac.at
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