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mn Outline

= Data provisioning and data service units
= Data-as-a-Service concepts
» Data concerns for DaaS

= Evaluating data concerns
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mn What is the common point here?

,Use of several health, food and recipe "Measure and report water quality
services, in order to collect general metrics
food information”

“Latest data on air quality is fetched

from London Air API” “give data about crimes in an area
.... ranking of data quality

”

,collect location-data from multiple
Sources .... combine location- with social-data“

,real time production information from photovoltaic panels”
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mn Data versus data assets

QData
O eante
Data - f n

collection, \
3 assessment
and
enrichment
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IS Data provisioning activities and
issues

Provisioning Models

» Data sources * Query and * Interface * Alone orin
« Ownership backup « Public versus combination
« License capabilities private with other
« Quality * Local versus access data. sources
assessment cloud, - Access « Redistribution
and distributed granularity - Updates
enrichment Versus « Pricing and
centralized licensing
storage model
. . .

ASE Summer 2016

Non-exhausive list! Add your own issues!
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mn Stakeholders in data provisioning

Data Provider

» People
(individual/crowds/org
anization)

» Software, Things

Service Provider

Data Assessment - Software and people

» Software and
people

e

Data Aggregator/Integrator

» Software
» People + software

Data Consumer

» People, Software,
Things

Stakeholder classes can be further divided!
Domain-specific versus domain-independent functions
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mn Data service unit

Consumption, Service
ownership, model
provisioning, price, et@

Data
service

unit

,basic
component‘/“basic
function® modeling
and description

= Can be used for private

What about the or public
granularity of = Can be elastic or not
the unit?

ASE Summer 2016 [
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mn Data service units in clouds

Provide data capabilities rather than provide
computation or software capabilities

Providing data in clouds/internet is an increasing
trend

In both business and e-science environments

Now often in a combination of data + analytics
of the data - to provide data assets
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mn Data service units in distributed
edge and cloud systems

A A A

iiid "? &

-
People Things
Edge/Cloud Infrastructure
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mn Data as a Service -- characteristics

Let us use NIST's definition

= On-demand self-service
= Capabilities to provision data at different granularities

= Resource pooling

= Multiple types of data, big, static or near-realtime,raw data and
high-level information

» Broad network access
= Can be access from anywhere
» Rapid elasticity
» Easy to add/remove data sources

» Measured service
= Measuring, monitoring and publishing data concerns and usage
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mn Data as a Service — service models
and deployment models

‘ deploy

Edge and/or Cloud Systems
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mn Examples of DaaS

- £ Windows Azure

Marketplace Learn Applications Data My Account Publish

HOME > DATA
category 41 Results in: | 1 Data | | = pap | | 2 BUSINESS AND FINANCE |

BANKING (2}

sortBy. [IDateAddedl|] Name Publisher

CAPITAL MARKETS (6]

INSURANCE (1] . .
Sublicher Bustling Manufacturers & Business

el Services List
e ontdecs

BOUNDARY SOLUTIONS, INC. [3)
CDYNE CORPORATION (1)
CUSTOM WEB APPS, LTD (1)
DEUTSCHE BOERSE AG (1)
DIGITAL TROWEL INC. (2}

published by: DNB

Bustling Manufacturers & Business Services listis a market
segmentation that includes over 30,000 large manufacturers and
businesses with an average annual sales volume of 540 million. The
companies in this list also have high trade activity, maintained steady
size in last 4 years and have been in business for an average of 20

DNB (2}
DUN & BRADSTREET 12)
»SEE ALL PUBLISHERS. ..

Crime Statistics for England & Wales

published by: Custom Web Apps, Ltd

The crime data is released by the National Policing Improvement Agency
(NPIA) atthe end of every month and contains all recorded crime and
anti-social behaviour for England & Wales. Data is available from Dec
2010to presentto alevel offull UK postcode as well as postcode sector,
postcode district, and postcode area

DATA SERVICES

BUSINESS SERVICES

Device provisioning,
activation and m gement

directory of Time-Series Archiving

and permissions

Real-time message management and routing

C(g MESSAGE BUS

| Xively” APl REST, Sockets, MQT

~ ~ “ ~

<
Ceonnt”

Connected
Objects

Xively™ Ci Backend Applications
Applications

Services

anagement
Console

ASE Su

Search the Marketplace O

duct

Gnip is the Largest Provider of Social
Media Data to the Enterprise - Never
Miss a Tweet, Post, Comment or Like

» Tty Gnip!

COMTACT US TODAY

Search

Map Search

Search Datasets

8729

Datasets

Publishers

Office for National Statistics (847)
Department for Communities and Local Government (739)
NHS Information Centre for Health and Social Care (514)

British Geological Survey (364)

Centre for Ecology & Hydrology (326)
Department for Environment, Food and Rural Affairs (322)

Welsh Government (241)
Department of Health (239)

Publishers

Tags | Public Roles & Salaries | Spend Browser | Spend Reports

Tags

health care
actions co unities NERC_DDC
transparency = children
ation finance child
-losure

spend-tra

UK Location

 Conduct Map Based Search » |

The UK Location Programme has introduced over 1000 AP

location data records into data.gov.uk and tools to
support their use. To find which of these datasets cover I.Ik location
a particular location, you can use Map Based Search.

 View all publishers »

Many of these datasets provide a Web Map Service too. and for some a
preview of the data is available. Click to find out more about Map Based
Search and about Preview on Map.

Department for Children, Schools and Families (227)

Home Qffice (221)
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BZJE DaaS design & implementation —
APls

Read-only DaaS versus CRUD DaaS APls

Service APIs versus Data APls

They are not the same wrt data/service
concerns

SOAP versus REST

Streaming data API

ASE Summer 2016 13



BZJE DaaS design & implementation —
service provider vs data provider

The DaaS provider is separated from the data
provider

Data
provider

Consumer

Consumer <

DaaS provider

(ome \]
| <
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Bl Example: Daa$S provider =! data
provider

B ) incons Az T

Marketplace Learn Applications Data My Account Publish Search the Markstplace SO

HOME > DATA
category 41 Results in: | DATA | | PAID | | BUSINESS AND FINANCE |

BANKING (2)

Sort By: Date Added Name Publisher 1 2 3 4 5 >
CAPITAL MARKETS (6]
INSURANCE [1)
_ : Bustllng Manufacturers & Business data
publisher .
D&B
BOUNDARY SOLUTIONS, INC. 3) Oecid withConfidnese

CDYME CORPORATION (1)
i orers & Business Services listis a market
CUSTOM WEE APPS, LTD (1) segmentatlon thatincludes over 20,000 large manufacturers and

DEUTSCHE SOERSE AG () o s anral Sales il Of $40 miton, The

DIGITAL TROWEL INC. (2) ?ézaer;n last 4 years and have been in business for an average of 20

DNE (2)

DUM & BERADSTREET (12)

» SEE ALL PUBLISHERS. . Crime Statistics for England & Wales data

published by: Custorn Web Apps, Ltd

The crime data is released by the Mational Policing Improvement Agency
(MPIA) at the end of every month and contains all recorded crime and
anti-social behaviour for England & Wales. Data is available from Dec
2010 to presentto a level of full UK postcode as well as postcode sector,
postcode district, and postcode area.

- D&B Business Insight data
published by: DNB

With MER Ancinace Incinht nrafaccinnale ran nanarata a lict Af
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BZJE DaaS design & implementation —

structures
Three levels
Data Data ltems
Resource
 Service » Data APlIs » Data APlIs
APls for for data
* Data APlIs particular items
for the resources
whole * Data APlIs
resource for data
items
_ Y, _ Y, _ Y,

= DaaS and data providers have the right to
publish the data

ASE Summer 2016 16



BIZJE DaaS design & implementation —
structures (2)

Consumer

Consumer

SldV

w

O

>

LY

Py

m Data
3 assets\_\
2]

®

Q

3.

-]

(@]

DaaS

Data resource

Data
items

Data
items

Data
items

Data resource Data resource

Data resource Data resource

ASE Summer 2016
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IS DaaS design & implementation —
patterns for ,turning data to DaaS* (1)

data

Examples: using WSO2 data service

Edit Query

Build Data

Service
APls

© Help

Query ID* getAvailabilityAll
oot souce  (QSDBIESEE )

Result (Output Mapping)

Grouped by element [serviceAvailability

]

Row name [service ]

Row namespace [http:,f.fwww.infosys.tuwien.ac.athOled]
Element Name SQL Ceolumn Mame Mapping Type Allowed User Roles
availability availability element everyone

sernvi Servi element everyone

ASE Summer 2016
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Edit Operation(getAllServiceAvailability)

Operation Name” [getAIIServi[eAvailability ]

Schema Type  Actions
xs:double (§ Edit T Delete

xs:string l;‘(‘ Edit ]ﬂ' Delete

L]
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Il DaaS design & implementation —
patterns for ,turning data to DaaS* (2)

- —

Elastic Beanstalk | 53 EC2 | wPC | C Elastic c c RDS |SNS | IAM
Objects and Folders
\il Create Bucket | Actions + & Upload || {4 Create Folder = Actions * ' Refresh | @ Properties || @ Transfers & Help
EEI - et e
. Name Size Last Modified -
EXa m p | eS b u S I n g [) ASA_GM1_1PNPI _213424_ _DD0S58_15643_0353.N1 12.9 M8 Fri Jun 24 13:32:17 GMT+200 2011
" [) ASA_GM1_1PNPI 213954 _00101_15686_0705.N1 12.9 MB Fri Jun 24 13:32:37 GMT+200 2011
[) ASA_GM1_1PNPDE20050316_213820_000005012035_00330_15915_2268.N1 11 MB Fri Jun 24 13:32:59 GMT+200 2011
Am aZO n S 3 [7) ASA_GM1_1PNPDE20050401_213800_000001502036_00058_16144_4008.N1 3.2 MB Fri Jun 24 13:33:20 GMT+200 2011
[) ASA_GM1_1PNPDE20050405_210811 000005192036 00115 16201 4433.N1 11.4MB FriJun 24 13:34:01 GMT+200 2011
[) ASA_GM1_1PNPDE20050408_211356_000005012036_00158_16244_4730.N1 11 MB Fri Jun 24 13:34:18 GMT+200 2011
- [[) ASA_GM1_1PNPDI 1_211942_ _00201_16287_S118.N1 8.5 MB Fri Jun 24 13:34:34 GMT+200 2011
| [ ASA_GM1_1PNPDE20050417_213511_000002112036_00257_16373_S662.NL 4.6 MB Fri Jun 24 13:34:50 GMT+200 2011
[) ASA_GM1_1PNPD _214112_ _00330_16416_5947.N1 7MB Fri Jun 24 13:34:59 GMT+200 2011
[7) ASA_GM1_1PNPDE20050427_210649_000011052036_00429_16515_6487.N1 27 MB Fri Jun 24 13:35:11 GMT+200 2011
[} ASA_GM1_1PNPDE20050430_211232 000010032036 _00472_16558_6730.N1 26.7 MB Fri Jun 24 13:35:49 GMT+200 2011
[) ASA_GM1_1PNPDE20050503_213221_000002472037_00015_16602_6950.N1 5.3 MB Fri Jun 24 13:36:32 GMT+200 2011
[) ASA_GM1_1PNPDE20050522_213525_000002112037_00287_16874_7819.N1 4.6 MB Fri Jun 24 13:36:41 GMT+200 2011
™ ASA GM1 1BNPF 313130 0 7 0N339 1RA1A RIZA NI 0.6 MR Fri lun 34 13:36:50 GMT+200 2011
-
ASE Summer 2016 1 i
L & - -

DisTRIBUTED SvsTeMs Grour  *



Il DaaS design & implementation —

patterns for ,,turning

One Thing = 10000... Things

Japan Geigermap : At-a-glance

3 sa

Select data source: Al data sources,

Examples:
using Crowd-
sourcing with
Pachube (the
predecessor of
Xively)

ey of Wl
E_ Iigashitaksne
Forest Park

ASE Summer 2016

r Network

Individual

—

BEER

Search for an address: |

|| search |

%"8’““7 S
ma/_# Xawagoe

e -

Most recent reading:

Thu, 12 Dec 2013 07:13:08 GMT

Map data ©2014 Goagle, ZENRIN | Temsof Use

~7 Noda

&

=

3,815 people recommend this.
Sign Up to see what your friends

recommend.

B X | English

This map visualises crowd-sourced radiation
geiger counter readings from across Japan
Click on the labels to get more information on
the source of each reading.

The number of locations fluctuate due to the
validity of the data feeds. There are
approximately 185 feeds from the official
Japanese government source MEXT and the
rest are from other sources such as the Tokyo
hackspace, universities,local councils and
concerned individuals

Readings are aggregated by Pachube here.

Below the average public space geiger
er hr)

C reading for Japan ( 0.081 USv

Above the aver:
[ reading for Jap:

10x above the average public space

% geiger reading for Japan.

above the average public space
er reading for Japan.

Radioactivity of water
0 data on health impact

i1

SAFECASTH

Safecastis a volunteer organisation actively
building a radiation sensor network within
Japan and globally. Many of the crowd-
sourced data points will originate from this
effort. Please visit the Safecast site to learn
more

Measurements are represented in units of
microsieverts per hour { pSv / h). Criginal
geiger counter readings use the unit nGy/m

and the conversion taken is 1 Gy = 1 Sv. (See

DisTRIBUTED SysTEMS GROUP
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I DaaS design & implementation —
patterns for ,,turning data to DaaS*“

data

> b oo

People ) DEER

W Developers APl Health Blog Di jons  Docun i search Q Signin

Home

REST API v11 Resources s e

Timelines
Timelines are collections of Tweets, ordered with the most recent first

Examples: using Twitter

Resource Description

GET statuses/mentions_timeline Returns the 20 most recent mentions (tweets containing a users's @screen_name) for the authenticating
user. The timeline returned Is the equivalent of the one Seen when you view your mentions on twitter.com.
This method can only return up to 800 tweets. See Working with Timelines for...

GET statuses/user_timeline Retumns a collection of the most recent Tweets posted by the user indicated by the screen_name or user_id
parameters. User timelines belonging to protected users may only be requested when the authenticated
user either "owns" the timeline or is an approved follower of the owner. The timeline...

GET statuses/home_timeline Returns a collection of the most recent Tweets and retweets posted by the authenticating user and the
users they follow. The home timeline is central to how most users interact with the Twitter service. Up to
B0O Tweets are obtainable on the home timeline. It is more volatile for users that follow...

GET statuses/retweets_of_me Retumns the most recent tweets authored by the authenticating user that have been retweeted by others.
This timeline is a subset of the user's GET statuses/user_timeline. See Working with Timelines for
instructions on traversing timelines.

Tweets

Tweets are the atomic building blocks of Twitter, 140-character status updates with additional associated metadata. People tweet for a variety of reasons about a
multitude of topics.

Resource Description .
AS E S u m m e r 20 1 6 4 GET statuses/retweets/:id Retums a collection of the 100 most recent retweets of the tweet specified by the id parameter. - r.
e 1 =" &

DistRiBUTED SvsTeMs Grovr  * o @



BZJE DaaS design & implementation —
not just ,,functional” aspects (1)

N
Profiling . h .
L vleansing Enrichment [ |ptegration L \‘

Data Assessment )
/Improvement

\

o — @ ~ L~

APls, Querying, Data Management, etc.

LQuality of| Ownership

data A

\ Price _ \
. License 1

ASE Summer 2016 22




BZJE DaaS design & implementation —
not just ,,functional” aspects (2)

Understand the DaaS ecosystem

ASE Summer 2016 23
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B Example -
http://www.strikeiron.com/

GG

REDUCE MAILING COSTS AND
INCREASE ACCURATE, ON-TIME
CUSTOMER DELIVERIES

Learn More >

DATA QUALITY DATA ENRICHMENT MOBILE SERVICES
Email Verification Reverse PhonelAddress SMS Mobile Messaging

Address Verification | Geocoding Mobile ID

Phone Validation | Consumer/Business Data | |

OUR CUSTOMERS

Sl asive £ P = T . Pleoer il - - me. VIFW Al L OF OLIR

ASE Summer 2016 24 cHE
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DATA CONCERNS
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mn What are data concerns?

-~

APls, Querylng Data Management, etc.

<______________

A4

Quality of data?

free?

Privacy
problem?

\Z

Located
in US?

I
I
I
|
|
I
I
I
I
|
:
\I/

Service
quality?

‘ DaaS “

\%

price?

redistribution?

Read: Carlo Batini, Monica Scannapieco: Data and Information Quality - Dimensions, Principles and Techniques. Data-
Centric Systems and Applications, Springer 2016, ISBN 978-3-319-24104-3, pp. 1-449

ASE Summer 2016

26
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mn DaaS concerns

o - @ -~ B-

APIs, Querying, Data Management, etc.

Data
concerns

LQuaIity of|  Ownership |
data

A

\ Price _ N
License W

\

\

N

DaaS concerns include QoS, quality of data (QoD),
service licensing, data licensing, data governance, etc.

ASE Summer 2016 27




IEEl Why DaaS/data concerns are
important?
Too much data returned to the
consumer/integrator are not good

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

Consumers want to deal with dynamic changes

Ultimate goal: to provide relevant data with
acceptable constraints on data concerns in
different provisioning models

ASE Summer 2016 28



IS DaaS concerns analysis and
specification

Which concerns are important in which
situations?

How to specify concerns?

Hong Linh Truong, Schahram Dustdar On analyzing and specifying concerns for data as a service. APSCC 2009: 87-
94

ASE Summer 2016 29



Data governance

- — S e

Data governance

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

ASE Summer 2016 30
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mn Quality of data

Read-only DaaS

*Important factor for the
selection of DaaS.

*For example, the accurary
and compleness of the data,
whether the data is up-to-
date

ASE Summer 2016 31

CRUD Daa$S

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



Data and service usage

Read-only DaaS CRUD DaaS

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

Intellectual Property rights

ASE Summer 2016 32



Quality of service

Read-only DaaS CRUD Daas
*"|mportant factor, in *"|mportant factor, in
particular availability and particular, availability,
response time response time,

dependability, and security

ASE Summer 2016 33



Contextual information

Read-only DaaS CRUD Daa$S

»Useful factor, such as *Important factor, e.g.
classification and service location (for regulation
type (REST, SOAP), compliance) and versioning
location

ASE Summer 2016 34



IS Conceptual model for DaaS
concerns and contracts

T

.,
e

nntracts._{f Data Service \j
\

Contract

e

’__.-#"'

( Data-specific -

\_ ferms ,.) ( Service-
T~ - \_specific terms

S &
.. -
"-.._‘___-_-_._._._._,.r"'

( Common

)
terms
\\““"""'--._______._.--"""/

ASE Summer 2016

DisTRIBUTED SysTEMS GROUP



mn Implementation (1)

wglabalw
_GlobalElemen

w

4globalElem entw
+ daas

1.1

dataSourcePrope + baseContractTerm

serviceContextPrope

+ capabilityProperty
0.1

0.1 0.1 0.1
ServiceConte}(t | DataSourcE | ServiceContra}:t
)
+ qosPropergf+ businessPropertyd licenseProperty 4 qodProperty 'y secprivProperty™,_ + auditingProperty™,_+ datalifecycle Property + classificationProp erty locationProperty + dataSourceMam
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
'}

DataSecur|tyPr|vaFy| Auditindﬁ| D:tlaLifecycIF[ Classificatiom"5”1'?_2"“5| Locatior|\| DatagourceNarde

erfarmance [+ ser\flceLlcens dataLlcense + tlmeLlne welementw backupRecovery + dataSourceMetadata
0.1 + POLICY 01
B 0.1 .
¥ ™ roThT
DependabilityMetrIics* PerformanceMetr‘cs | L|censeTern19 * d°“‘"'“"’“'ﬁ‘°°° T|m elLing | PoLiCY | BackupRecoveryCapability
L |

+ startEndFrame dom ainSpecificlPR

v a
StartEndFraﬂe | DomainSpecificConce

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

ASE Summer 2016 36 ;
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mn Implementation (2)

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

ASE Summer 2016 37




mn Implementation (3)

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. TwitterDataResource

Michael Mrissa, Salah-Eddine Tbahriti, Hong Linh
Truong: Privacy Model and Annotation for
DaaS. ECOWS 2010: 3-10

daasprivacy:hasPrivacyCondition

daasprivacy:PrivacyCondition_12

daasprivacy:isAppliedByPrivacyOperation =

daasprivacy:ReplaceNULL

daasprivacy:hasDataPermission =

daasprivacy:UsageRight_8

daasprivacy:DistributionRight_9

daasprivacy:LinkageRight_10

daasprivacy.appliesTo =

daasprivacy:CustomPDT_7

daasprivacy:hasData Pe%rivacy:appliesTo

daasprivacy:CustomPDT_7

daasprivacy:hasDataPermission

aasprivacy:isAppliedByPrivacyOperation

daasprivacy:LinkageRight_10

daasprivacy:hasDataField =

daasprivacy:SocialNetworkID

daasprivacy:UsageRight_8

daasprivacy:isAllowed = I false

daasprivacy:InReplyToObject

daasprivacy:isAllowed =

true

daasprivacy:ReplaceNULL

daasprivacy:DistributionRight_9

daasprivacy:SocialNetworkName

dc:rights =

non-commercial

dc:identifier = | replaceNULL

daasprivacy:isAllowed = | false

dc:subject =

socialnetwork

/daasprivacy:hasDataFielc

Haasprivacy:hasDataField

daasprivacy:SocialNetworkID

daasprivacy:In

daasprivacy:hasDataField

ReplyToObject

dc:identifier =

in_reply_to_user_id

deiidentifier =

ID

in_reply_to_screen_name

daasprivacy:SocialNetworkName

in_reply_to_user_id

deiidentifier = name

ASE Summer 2016
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mn Populating DaaS concerns

Data
Consumer
Data Provider .
evaluate, specify, Data
publish and manage Aggregator/Integrator

Service Provider

specify, select,

monitor, evaluate
DaaS

Concerns

monitor and
evaluate

Data

Assessment

ASE Summer 2016 39
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mn Data concerns in multi-dimensional
elasticity

Simple
dependency
flows

(increase) _

(inc

Resource Elasticity

Human-based Services

/» Resource <
Software- base*ﬁemoes

rease nr. of serwces)'

1
]
(increase cost)l
]
1

How do we maintain
our systems to deal
with such complex
dependencies?

Incentive

‘——-
o -

\)- Cnstsarldﬂamﬂts,<

Payment

ASE Summer 2016
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Individual Compute Unit
Social Compute Unit
Platfarm Unit
Compute Unit
Metwork Unit
Software Unit

<

Data Unit

, Qua_llty Elastw increase response time)

Cuﬂgletanﬁs y

A.cnu}\:y Y . Bandwidth f,’-

\ ) N

\ | Throughput |

L | i —

I—IH Performance 5 Realibility f}
 Availibility

h Response Time ]

Costs #u'u:l Benefitk Elasticity

/I—Il-l\lleimn on ﬂlﬂpﬂl’tl.l’l“]l‘/l

. Reward y
Y r K
§ L Taxation Yy
. ot y



HOW TO EVALUATE DATA
CONCENRS FOR DATA
ASSETS IN DAAS?

ASE Summer 2016 41



mn Patterns for ,,turning data to DaaS*

Build Data
Service
APls

b o b

People ——)

ASE Summer 2016




mn Data-related activities

Typical activities for data wrapping and publishing

Wrapping Publishing DaaS Provisioning

Typical activities for data updating & retrieval

Updating Selecting
‘ -

ASE Summer 2016 43



mn Typical data concern evaluation

[Evaluating data Describing data Populating data

concerns } ‘ concerns ‘ concerns

What do we need in order to Eperform these activities?

v v v

Data CQ”CG"”S Data Concerns Publishing services
Evaluation Tools Representation Models

ASE Summer 2016 44



mn Data concern-aware DaaS
engineering process Typical activities

for data wrapping
and publishing

Publishing Interface
and Data Concerns

Wrapping Data
I Evaluating . Describing
I Data Concerns Data Concerns

Data Concerns Models
Evaluation Tools

A

Data Pravider

% Data Provider

, Legend | \‘\ ' = I =

] compone

: " o - Consumers
' activity ¢ —

: :—: L

Typical activities — /

Data Concenrs

for data updating &
retrieval

Hong Linh Truong, Schahram Dustdar: On Evaluating and Publishing
Data Concerns for Data as a Service. APSCC 2010: 363-370
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ISl Evaluating data concerns — the
three important points

SVEICENTOIRRE o At which level the
scope evaluation is performed?

s\ =IE=ielal |« When the evaluation is
modes done?

|g1isle[g=lilolal « How the evaluation tool
model is invoked?

Hong Linh Truong, Schahram Dustdar: On Evaluating and Publishing Data Concerns for Data as a Service. APSCC
2010: 363-370
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IS Evaluating data concerns — some
patterns (1)

Pull, pass-by-references

get data
Data bE: DaaS
Consumers Service Operation
Iciata resqurces
data query parameters specified data concerns
’ Data Concerns
data Evaluation Tool
storage analyze data concems
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IS Evaluating data concerns — some
patterns (2)

Pull, pass-by-values

get data
Data DaaS
Consumers Service Operation
data- re;uurc:es

daia query parameters

data and dala concerns

>

data
storage

Data Concerns
Evaluation Tool
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IS Evaluating data concerns — some
patterns (3)

Push, pass-by-values (1)

Data E : DaasS Service
Consumer Operation
subcribed data E?

data , ~ data concems

# %

acfive Data Concerns
data source data Evaluation Tool
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IS Evaluating data concerns — some

patterns (4)

Push, pass-by-values (2)

Data Daas S_En.rlce
Consumer e = = Operation
- - 7hrbed data

Active Data Source

i

|
|
concerns |
|
|

B |

data

Data Concerns
Evaluation Tool
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mn Evaluation Tool — Internal Software
components

= Self-developed or third-party software
components for evaluation tool

= Advantages

= Tightly couple integration - performance, security,
data compliance

= Customization
= Disadvantages

» Usually cannot be integrated with other features
(e.g., data enrichment)

= Costly (e.g., what if we do not need them)

ASE Summer 2016 51



IS Evaluation tool — using cloud
services

= Evaluation features are provided by cloud
services

= Several implementations
*» Informatica Cloud Data Quality Web Services, Strikelron,

= Advantages
= Pay-per-use, combined features

= Disadvantages

= Features are limited (with certain types of data)
= Performance issues with large-scale data
= Data compliance and security assurance
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BEJE Evaluation Tool -- using human

computation capabilities
= Professionals and Crowds can act as data

concerns evaluators

= For complex quality assessment that cannot be done by
software

= |ssues

= Subjective evaluation
» Performance
= Limited type of data (e.g., images, documents, etc.)

Michael Reiter, Uwe Breitenblcher, Schahram Dustdar, Dimka Karastoyanova, Frank Leymann, Hong Linh Truong: A Novel
Framework for Monitoring and Analyzing Quality of Data in Simulation Workflows. eScience 2011: 105-112

Maribel Acosta, Amrapali Zaveri, Elena Simperl, Dimitris Kontokostas, Séren Auer, Jens Lehmann: Crowdsourcing Linked
Data Quality Assessment. International Semantic Web Conference (2) 2013: 260-276

Oscar Figuerola Salas, Velibor Adzic, Akash Shah, and Hari Kalva. 2013. Assessing internet video quality using

crowdsourcing. In Proceedings of the 2nd ACM international workshop on Crowdsourcing for multimedia (CrowdMM '13).
ACM, New York, NY, USA, 23-28. DOI=10.1145/2506364.2506366 http://doi.acm.org/10.1145/2506364.2506366
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B QoD framework: publishing

concerns (1)

Off-line data concern
publishing, e.g.
a common data concern
publication specification

a tool for providing data concerns
according to the specification

supported by external service
information systems

ServiceC

atalag

Service

Servicg

«complexTypes

EntryContent
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I QoD framework: publishing

concerns (2)
On-the-fly querying data concerns associated with data
resources, e.g.,
Using REST parameter convention

Based on metric names in the data concern
specification

GET}'PDSTIPUTID EL ETA
] resource

resource J
u. .1
1

GET/POST/PUT/DELETE \ guality/context

Eualiw;“comext informatiou - information

Hong Linh Truong, Schahram Dustdar, Andrea Maurino, Marco Comerio: Context, Quality and Relevance:
Dependencies and Impacts on RESTful Web Services Design. ICWE Workshops 2010: 347-359

ASE Summer 2016 55



I QoD framework: publishing
concerns (3)

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

GET/resource?crq.accuracy="0.5"&crg.location="Europe”

Obtaining contex and quality by using context and quality
parameters without specifying value conditions

curl http://localhost:8080/UNDataService/data/query/Population annual growth rate
(percent)?crq.qod

{"crg.qod” : {

“crq.dataelementcompleteness ”: 0.8654708520179372,
"crq.datasetcompleteness”: 0.7356502242152466,

)
ASE Summer 2016 56




mn Exercises

= Read mentioned papers

= Check characteristics, service models and
deployment models of mentioned DaaS (and
find out more)

» |dentify services in the ecosystem of some DaaS

» Write small programs to test public DaaS, such
as Xively, Microsoft Azure and Infochimps

= Turn some data to DaaS using existing tools
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mn Exercises (2)

» |dentify and analyze the relationships between
data concerns evaluation tools and types of data

= Analyze trade-offs between on-line and off-line
evaluation and when we can combine them

= Analyze how to utilize evaluated data concerns
for optimizing data compositions

» Analyze situations when software cannot be
used to evaluate data concerns
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Thanks for
your attention

Hong-Linh Truong
Distributed Systems Group, TU Wien

@linhsolar
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