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Textbook on Service Systems

(Contents

Fundamentals

1 — Fundamentals

Summary
This chapter provides an overview of the origins of services. Two important

1.1 The Emergence of Services 15 2 X 2 ! 2
views are examined: services as a transformation process and services as a set

1.2 Service Modelling 15 of resources. The differences and complementarity between services and goods

8 5 are examined. Since the development of digital services is rapidly emerging.
13 Perspectives on Service Systems 17 the relationships between services, software, and ICT are framed by presenting
14 Case Studies 21 a classification framework. The last sections present the running use cases that
141  Hedalthcare Service Research 21 will be used throughout the textbook and the six perspective that will be sued to
142 Digital Government Services . . ... ................... 2% sl cacki i e
143  EMOOMNIG o it e e i G R G S R A R R R S S R 2% 25 L ing fives

Review Section 27

. Understand the historical evolution of services and their importance
nowadays for societies.

Analyse the various views on services based on the emphases placed on
processes and resources.

Explain how services from various industry domains can benefit from a
service sysem discipline.

4. Describe various perspectives which can be taken to study services using
scientific and systematic approaches.

References

=

w




Linked USDL family

* History

— a-USDL (2009), USDL (2011),
Linked USDL (2012)

* New models (2013)
— Linked USDL core
— Linked USDL pricing
* The Open University, UK
* SAP Research, DE

— Service System
* University of Gent, BE

S EEE

=) 6 Linked USDL

Imarsciien Tyges SKOS Gonges!t Seneme

— Service Networks https://github.com/linked-usdl/

2013 7




Linked USDL Core (2013)

( gr:Product Or Service ) ‘ gv:Pmdu';:toger'SsMee ’ grBuslnessEnﬁty

hasBusinessEntity
Involved Entity
— hassoRole

enmwype
lakeAndModel

haslInteractingEntity

actionRole

gr:availableAtOrFrom

Service Offering
o includes

hasClassification

Business Role

Service Service Model

hasServiceModel

receives

Interaction Role

yields
hasContacMedium

haslnteractionType

Cardoso, ]J.; Barros, A.; May, N. and Kylau, U. Towards a
Unified Service Description Language for the Internet of
Services: Requirements and First Developments. In IEEE
International Conference on Services Computing, 2010.

University of Coimbra, PT
The Open University, UK
SAP Research, DE

= ) ( N ,
Interaction Space

Interaction Mode

Interaction Types SKOS Concept Scheme
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USDL:INTERACTIONPOINT  C

* Blueprint
— line of interaction

« E.g.face-to-face actions betweei =
employees and customers

NAME:
usdl:InteractionPoint

% Call phones

DESCRIPTION:

rdfs:comment """<p>An InteractionPoint represents an actual step in accessing and
performing operations of the service. On a technical level this could translate into
calling a Web Service operation.

On a professional level, it could mean that consumer and provider meet in person to
exchange service parameters or resources involved in the service delivery (e.g.
documents that are processed by the provider).

An InteractionPoint can be initiated by the consumer or the provider. Since
InteractionPoints may take time and have an ordering with respect to other
InteractionPoints, this is a subclass of TimeSpanningEntity. One can therefore express
temporal relationships between InteractionPoints such as before or after. For richer
expressions the time ontology constructs could be used.</p>"""@en .

SUBCLASS:
rdfs:subClassOf usdl:TimeSpanningEntity;

22.05.2013 Service Oriented Computing Il =SS 2013



Linked USDL Pricing (2013)

4 On-Demand Instances
Reserved Instances

Reserved Instance Volume
Discounts

Spot Instances
Data Transfer

EBS-Optimized Instances

Amazon Elastic Block Store )
Elastic IP Addresses

Amazon CloudWatch

Auto Scaling

Elastic Load Balancing

AWS GovCloud Region

\
4 Light Utilization Reserved Instances
Region: US East (N. Virginia) -
1 yr Term
upfront Hourly

Standard Reserved Instances

Small (Default) $61 $0.034 per Hour
Medium $122 $0.068 per Hour
Large $243 $0.136 per Hour
Extra Large $486 $0.271 per Hour

Second Generation Standard Reserved Instances

Extra Large $517 $0.299 per Hour
Double Extra Large $1034 $0.598 per Hour
Micro Reserved Instances

Micro 3523 $0.012 per Hour
High-Memory Reserved Instances

Extra Large $272 $0.169 per Hour
Double Extra Large $544 $0.338 per Hour
Quadruple Extra Large $1088 $0.676 per Hour
High-CPU Reserved Instances

Medium 3161 £0.09 per Hour
Extra Large 3644 £0.36 per Hour

.

PAN

3 yr Term
Upfront Hourly

%96 $0.027 per Hour
$192 $0.054 per Hour
$384 $0.108 per Hour
5768 $0.215 per Hour
$807 $0.236 per Hour
31614 $0.472 per Hour
%35 $0.012 per Hour
398 $0.136 per Hour
5796 $0.272 per Hour
$1592 $0.544 per Hour
5243 $0.079 per Hour
5972 $0.316 per Hour

2013

Dynamic Pricing
‘ usdl-core:Service0ffering |

hasPricePlan

hasPriceComponent

rdfs:isubClassCf hasPricecCap
hasPrice
hasPriceF loor
- PriceComponent hasComponentiap
hasComponentFloor \

-
| gr:PriceSpecification

hasPriceFunction hasMetrics

spin:Function

hasVariable

'

FriceVariable

‘ gr:QuantitativeValus

/

hasValue

hasValue 4&‘ gr:ualitativeValue

/N

rdfs:subClass0oL rdfs:subClass0orL

University of Coimbra, PT
The Open University, UK

SAP Research, DE 10



Service Systems
LSS USDL

* Service System model

— Machine-understandable and
processable

* Existing work
— External perspective: WSDL,
SAWSDL,USDL
— Black-box

— How can a service system be
integrated with other services?

Internal perspective
— White-box approach and

— Service management, optimization,
and analytics.

— How does the service works
internally?

&) LSS-usDL

How?

Process

800 LSS-USDL editor
(21> (& tocalhost:3000/service_systems/3/interactions
&) LSs-USDL  Express Mail Delivery Business ent tites ~ Roles  Goals
<http://rdf.genssiz. org/landless/expressmailty
Aservice system for delivering mal from a sender to a receiver.
Consumer cal lls
@ Sender ho...
Where? When? Whalt?
Line of interaction
Driver picks up package
[ o] & sonmat]
4 Receive mail | @ Sender no... |
Line of visibility
Consumer service or der
Line of intemal
interaction
Dispatch driver Airport receives and loads Fly to des|
[ 2 ortver | ¢ Sendmai ] [ 2 oriver | ¢ Send mail 4 Send ms
4 Recoive mail | @ Source ... | = MalD
e ",:-;
2 1
o ;
— :“.'_'
a
o W s Tl T
s = R y R S B
b
i
o —

Express rﬁail el

(Gremler 201

Casiomer
1) Debtase | Dshbsse | LocewaDB

University of Coimbra, PT
Gent University, BE

Bookstore kiosk (Lopes et al. 2012)

(Glushko 2010) I



Service Networks
Linked USDL + OSSR = OSSN

’I Lunacloud Cloud Computing Provider

ke USDL

SPECIFICATIONS.

I CHARTS.

AUERAGE BASE PLANCEST EnL

lunacloud

$2.95 por nawr

o8

Al Cloud Cxmzuting

. . v

reATURES z

Inbol
Bandwii
Price
Outbound
Bandwidth

Price

Base Plan
Cost

Base Plan
Details

Additional IP

2013

0f par GB

Oss

10¢ ;wAgg,. =
€9atio,

$0.02 per hous

512 MB RAM, 1vCPU, 10 GB DISK -

2 cents/hour

0% par month

522 per o

£2.08 gor o

COMPATIBILITY

Yes. Free

Yes. Free

Na

Yas, with & Chargs

Yos

Yes, with a Chaige

Yes. Free

i

SUPFORT Fi

Free Support  Yes

Compatible
Operating

Processor

Programming
Languages
Supported

Campare by Compatible Operating
Systems

64 Bit

The cloud camputing provider
offers root access to the senvers
al the programming languages
are supported by the provider.

Support Phons
services Urgant Respanse

Oniing Resources

Live Chat

Knowledge Base

Gnline Guides

Support Videos
Websito bt punsous som
CONTACT f
Contact Link ontact Link funecoud.com
Phone +442076358499
Email infoiunacio

SAP O

- | o
Sales Clauf nterprisa

p Engine

Amazon

“CM oshfEu

2N\

1B pud Goog

=

Oracle

Microsirtifice
MicrosoftiiL Server

QOracle CR

SAPs Busi By Dezign

[BM

n Demand

Salelgloud

Fphere

“Hu EC2

ereperr=RlE e rprise

Avis sclfinavia

Consurmer
—{ i petitor
— e
— () plemantor

— o deTined
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Applications (2013)
Linked USDL and Cloud Services

Consider cost, compatibility, space, speed, etc.

)

. o U U
Vi) C C

API |

Cloud Seririces

Decision Maker

9/24/2013 13



Applications (2013)

Cloud Services (USDL & TOSCA)
— University of Stuttgart, DE

Could Service Aggregation
— INESC, PT

Service System Costing
— Vienna Univ. of Technology, AT
— Karlsruhe Inst. of Technology, DE

ITIL Service Management
— Portugal Telecom, PT

Linked Open Data Integration
— Portugal Telecom, PT

Process Navigation
— University of Bayreuth, DE

USDL-based Marketplace

USDL-based Service Offerings
r \

H; Service 1 : =3

USDL & TOSCA Integration

TOSCA-based Provider

TOSCA Service Archives

Reasoning Reasoning

Engine /[ Service 1 -\ ]
L N\ |

1 Global Local / :
j ’ Routing Routing ( 3
vl @ Service N Layer Layer L@ Service N J
; SUGARCHM

Billing / CRM System

TOSCA Runtime Environment,

~

e \ / S
P el | AT ~~. JOSCA Routing Layer—
Cloud Managemefif System Table  y i Table =
- \
— \

USDL URI

http:/fsugarcrm.orgZenterprise . 192.182.13

http://redmine. org?professional - 147.11479

USDL URI ..| Plan Endpoint

.| Provider Endpoint

http://sugarcrm.orgPenterprise .. 111.121.12.1/5ugarCRMPlan

http://redmine.org?professional - 111.121.12.3/RedminePlan

Guide

a2

1514 HBO HD

12:46 PM

1230 PM 100 M 130 200 P ~
€ ThoTyraBank  Judge Alex Cristina’s Court  Jodge Judy

€ All My Childer One Life to Live General Honp' *
< RedSpor [ Moot the Spartar ]
Raihs & Tien 3 Hev »
€ Roul Spor [ Mot the Spartaes [ ]
Raits & Tien 3 Hev »

v

= Real Sports with Bryant Gumbel

B3 1200-1.00PM « 14 MIN LIFT
“Real Spoets with Bryset The rew divector of the NFL
8 ontract talks bull iders talk

10 eanrernes 10 evsure thew chid's

Linked Open Data Inte anon °
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Resources

-—_—. - [ - pl. - . -
| € usdi-core/usdi-core.tl at master -fin... * | @ Linked USDL N € linked-usdl/usdi-core - GitHub |+] o -
€ 9 B @ wwlinkedusdlorg v el . rent tranlsation Al @ € & @ @ citiubInc U9 hitps//github.com/linked-usdl/usdl-core | B s s 3 & B~

' #55 Review (2 F c.

» [ Bookmarks

kitedu/d.. € tele-TASK Series: The .. 3 Home: Veonect - Vide... 8 Projects: AppsiEU | Eu...

GitHub | m™erepesiory - seocnoripesconmans @ | & Explore Features Enterprise  Blog m Signin

Login linked-usdl / usdl-core % Star 3 P Fork o

Username:

C)Linked USDL

About USDL-Core USDL-Pricing USDL-SLA

4 Code Network Pull Requests 0 Issues & Wik Graphs

Password:

= Clone in Windows > 7IP SSH  GitRead-Only | RTTps://github.com/linked-usdl/usdl-core.git | [ Read-Oniy access,

branch: master | ~
Linked USDL aims to better promote and supportthe use of the Unifi=d Service Description Lanauage (USOL] on the L4 Files | Commis  Branches @ Tags
Web. USDL is a platform-neutral language for describing senices consolidated from SAP Research projects. The
kinds of senices largeted for coverage by USDL include human senices (e.g., consultancy), business senices (e.g usdl-core /[ © 45 commits
purchase arder requisition), software senvices (e.g., WSDL and RESTful senices), infrastructure services (e.g., CPU
and storage senvices), etc. Added NCO namespace
Linked USDL is a remodelled version of USDL that builds upen the Linked Data principles andthe Web of Data. This - cpedrinaci autnored 3 montns ago latest commit 10321bdoss B
effortis therefore most concerned with remodelling the existing USDL as an RDF(S) y that could Y — - 7 month 5 o e e o tochmicalinerfaces (eerd
better support machines in trading senvices on the Web. To maximise the potential interoperability Linked USDL e e iagram for expressing the link to technical interfaces [drleidig]
adapts, where possible, existing RDF(S) such as the Minimal Senice Madel and FOAF to B Linked-USDL-Corevi_png 3 months ago Added diagram of v1 [cpedrinaci]
name a few. Linked USDL is inline with other Linked Data centric iniliatives around services such as the work on Linked
Senices B README.md 10months age  Update README.md [drleidig]
The work on Linked USDL was iniliated within the W3C USDL Incubstor Group as a joint effort between the Knowledae B) usdi-business-roles tl 3 months ago B A et (o)
Media Inslilute of The Open University, and SAF Research. Through this site we hope that others might either benefit
from or contribute to this effort B usdi-core.graphml 8 months ago added diagram with yEd [Torsten Leidig]
B usdicorettl 3 months ago Added NCO namespace [cpedrinaci]
B usdkinteraction-roles.tt 3 months ago Added foaf prefix [cpedrinaci]

Linked USDL Editor available

A,

http://www.linked-usdl.org/ https://github.com/linked-usdl/
https://github.com/Genssiz

9/24/2013 Ten years of service research from a computer science perspective 15



Linked USDL

* Service Analytics

— Service system mining
— Process mining
— Data mining

* Service Network Analysis

— Automated reconstruction
— Domain-specific metrics

» Service Relationships

. . . corporate web site
— Evidence from Social Networks service relationship

— Text mining techniques \m “

p——= ®
— Co-occurance analysis N[ e
ne ¢ ® .
e
*-—= ] *——e

2013



i
1
i
!
:
 aE
8
E

Karlsruhe Service Research Institute (IKSRI)



Karlsruhe Institute of Technology (KIT)

Students
Employees

9.261

30c. 789

Millionen Annual Budget

» Research, teaching, and innovation

» Merger of former University of Karlsruhe
and Forschungszentrum Karlsruhe (Oct '09)

18



KSRI Setup

1

Energy Economics

Discrete Optimization & Logi |

I\

Prof. Dr. Wolf Fichtner

Prof. Dr. Hansjorg Fromm Prof. Dr. Stefan Nickel

Software Design &
(olTE1114Y]

Information &

Knowledge Management Market Engineering

Prof. Dr. Ralf Reussner Prof. Dr. Rudi Studer Prof. Dr. Christof Weinhardt

Value Stream
Services

Dr. Helmut WiIcek,

B.OSCH

Joint Management = Joint Infrastructure
Joint Interdisciplinary Research Projects = Joint Graduate Program

19 KSRI -
August 2013
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... and new service-based business models
gain economic value fast.

Gartner estimates 35% of all CRM implementations today use Saas,

growing to over 50% by 2020 according to their projections
(Gartner, 5/2012).

Orce.c

1 month returns  YTD returns 1 year returns® 3 year returns

® salesforce.com 2 52% 2 52% A7 55% 171.2%
® 58P 500 Total Return 7.93% 5.44% 17.02% 49.08%
® Oracle Corporation 6.21% B.21% 26.92% 57.66%
@ Microsoft {'.orporation 3.05% 3.05% -4.15% 5.25% Mar 12 May 12 Julz Sep1z Hov 12 Jan*13 20
CRM Vendors Share (%) Share (%) Growth (%)
2010 2011 2011

2,006.5 2,324.8 18.9 19.3 16.3
Salesforce.com 1,749.4 2,006.5 16.5 16.7 35.9
Oracle 1,476.3 1,918.2 16.0 26.6 9.7
Microsoft 793.3 901.0 7.5 7.5 13.6

Source: Gartner 05/2012 & http://ycharts.com/companies/CRM/performance

KSRI - August 2013 21



Company partner network (selection)

CAS? e SR g ===

. T ......... % K = ! ====%=
Deutsche Telekom e N . ' {
Laboratories " 7 ' /3 w
. / .
< 1
N $

¢ )
A D D x5 P ek

v Nah o
MpD 4+ RE& : “;;_\ mn Microsoft
HYVE | - 0

=l T T da *

- VWK PN STADTWERKE
N o - KARLSRUHE
MObility TTTTTTTTTTTTTTTTTTTTTTTTTT
BOSCH DAIMLER o,
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Service Research Events at KSRI

15t Karlsruhe Service Summit
December 2008

15t Karlsruhe Summer School on
Service Research
July 2010

2" Karlsruhe Summer School on
Service Research
September 2013

2"d Karlsruhe Service Summit
July 2010

3rd Karlsruhe Service Summit
January 2012

4rd Karlsruhe Service Summit
September 2013

KSRI speaker series from
2008 - 2013 73
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LSS-USDL building blocks

ez empa= .
H*ﬂ: ¥ S T 1
e | A i ey [ | e
[ = R T
e s T [ e SELET

Pt - A

Literature review Star model (5W+H)

Customer

Interaction

Service blueprint Co-creation

25



LSS-USDL

6-Point interaction star model
Who? How? Why?

Process

Interaction

Location Resource

Where? When? What?

26



LaNDLESS

Integrating Linked Data with
Linked Services

Ricardo Lopes

Dept. Engenharia Informatica - University of Coimbra
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Introduction

The Service Model
Tool Support
Evaluation

Conclusions
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Services

of Western Europe’s GDP

Growth in the last 25 years:
— Germany:
— Japan:

— China:

30



Services

Chesbrough et al. (2006)

Still hardly studied

high level of
abstraction

>

Business model

Service model

Process model

low level of
abstraction

v

31



MMotivation

1y L

Machine-readable Whitebox

Better Service Sy%‘iﬂ?e“tation
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MMotivation
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Machine-readable Whitebox

Better Service Systems™ "¢V
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MMotivation

1y L

Machine-readable Whitebox

Better Service symecks and fail points
identification

34



MMotivation
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Machine-readable Whitebox

Better Service Systefis™ "
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MMotivation
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Machine-readable Whitebox

Better Service Systéhs''o"
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MMotivation
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Machine-readable Whitebox

Better Service Systeras' 'O
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MMotivation

1y L

Machine-readable Whitebox

Better Service Systefhis® "V
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Objectives and Challenges

1. Define a service system model

&) LSS-USDL

39



Objectives and Challenges

2. Develop a graphical modeling tool

eoe LSS-USDL editor e
@ localhost:3000/service_systems/3 /interactions ¢ |LReader | (O]
@ LSS-USDL Express Mail Delivery Business entities Roles Goals Locations Processes Resources rplopes@student.dei.uc.pt =
<http://rdf.genssiz.org/landless/expressmail#> e
A service system for delivering mail from a sender to a receiver. & Show menu New Interaction

Consumer calls Consumer gives package

Line of interaction

Driver picks up package

Line of visibility

Consumer service order

Line of internal
interaction

Dispatch driver Airport receives and loads Fly to des]
4 Send mail




Objectives and Challenges

3. Align the model with Linked USDL

hasBusinessEntty A Producer

Provider

hasBusinessRole

includes

hasServiceModel
Consumer sameAs grEndUser

grhasMakeAndModel

Customer

i m

hasInteractionPoint
receives

yiids :
rdf:Resource - (e :

spansinterval

haslnteractionRole

Participant
hasContacMedium b

Interaction Roles SKOS Concept Scheme

Semi- 8
Manual ) ( o ) ( Automated ) Onstte
A
Human- Machine-
Machine Human
Interaction Space

Interaction Mode

_inked USDL

Interaction Types SKOS Concept Scheme
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LSS-USDL building blocks

umm&mmm

Literature review Star model (5W+H)

Customer

Interaction

Service blueprint Value co-creation
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LSS-USDL building blocks

Literature review
Alt and Zimmermann (2001)
Petrovic et al. (2001)

Kanner and Karni (2007)
Kinderen and Gordijn (2008)
Spohrer and Maglio (2009)
Osterwalder and Pigneur (2010)
Fielt (2010)

Zolnowski et al. (2011)

Goals
Stakeholders
Processes
Inputs
Outputs
Resources
Measures
Legal

Financial

44



LSS-USDL building blocks

Star model (5W+H)

— Very popular in journalism and others
— Core concept in Zachman Framewors

— Other uses found in the literature
* Blair et al. (1994)
* Dumas et al. (2003)

* Soderstrom et al. (2006)

45



LSS-USDL building blocks

Service hlnanrint Service systems can be
“ s described as a flow of service
interactions

; i7 E| l

Up

" Interactions are divided by areas
‘W’ of action (customer actions,
support actions...)

in exte_l
eeee

Shostack (1984)

46




LSS-USDL building blocks

Customer

Value co-creation

Interaction

— Goods Dominant Logic:

* Value is in goods transaction

— Service Dominant Logic:

* Value is co-created in service interactions

Maglio et al.(2009) 47



LSS-USDL building blocks

* Service blueprs

48



LSS-USDL building blocks

Interaction

49



LSS-USDL building blocks

 Literature review

Stakeholders Processes Goals

Interaction

Resources,
Inputs/Outputs,
Financial

50



LSS-USDL

6-Point interaction star model
Who? How? Why?

Process

Interaction

Location Resource

Where? When? What?

51



LSS-USDL

Interaction types (from service

Customer Interaction

Onstage Interaction

Backstage Interaction

Support Interaction

52



LSS-USDL

bpmn:Process

gr:Business Entity

belongs to busifess

entity has BPMN

Role Process Goal

belongs to
process

is performed by has goal

gr:Quantitative Value

Interaction

Service System

has interaction

is located in e
L

ocation Time Resource

has quantitative

has time
value

as location

has DBpedia resource

is location from has temporal entity

dbpedia:Resource

gn:Feature time:Temporal Entity

(*) — receives resource, creates resource, consumes resource, returns resource 53



LSS-USDL instances

E.g.: Express Mail Delivery

— Consider the interaction “Customer delivers

:CustomerDeliversPackages a lss-usdl:CustomerInteraction;
rdfs:label ”Customer delivers packages";
Role: Process: Goal: 1ss-usdl:isPerformedBy :Sender;

Sender Mail delivery Send mail 1ss-usdl:hasGoal :SendMail;

1ss-usdl:hasTime [
a 1lss-usdl:Time;

Customer delivers 1ss-usdl:hasTemporalEntity :ConsumerGivesPackagesTime

packages 1;
Iss-usdl:hasLocation :SenderHome;

1ss-usdl:belongsToProcess :MailDelivery;
Location: Time: Resource: 1ss-usdl:receivesResource :Mail.

Sender home At 14 hours Mail :ConsumerGivesPackagesTime a time:ProperInterval;
time:hasDateTimeDescription [
a time:DateTimeDescription;

time:hour 14

54
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LSS-USDL editor

8 0o LSS-USDL editor "

| &€ localhost:3000/ service_systems /3 /interactions [ er m

@ L55-USDL Express Mail Delivery Business entities Roles  Goals Locations Processes Resources rplopes@student.dei.uc.pt ~

<http://rdf.genssiz.org/landless/expressmail#>
A service system for delivering mail from a sender to a receiver. B

Consumer calls Consumer gives package

¥ B Sencer..

2 Sender < Send mall | @ Sender ho...

4 Se £ MallDelivery

Line of interaction

Driver picks up package

Line of visibility

Consumer service order

& Sonaman
S WatDeivery

Line of internal
interaction

Dispatch driver Airport receives and loads

(2 Driver] & Send mall 2 Drivor ] & Sond mall
= MallDelivery < Receive mall | @ Source air...
= MallDelivery




Linked USDL mapping

r Business Roles SKOS Concept Scheme

gr:Product Or Service rBUSheBsE 1

2 Y :

A Regulator

3
:

hasBusinessEntity A Producer

hasBusinessRole

30,7

px”, - !
'
'

Business Role r Intermediary
Service Model > = =d

gr:Offering ‘ gr:Product Or Service )

gr:availableAtOrFrom

Service Offering

includes

haslInvolvedEntity

hasClassification hasEntityType

hasServiceModel W §
I = e o
grhasMakeAndModel )

1
|

1

1

*
13
1

1

|

i

i

|

|

I

Time Spanning
Entity Interacting Entity
haslnteractionPoint
spansinterval N 0\ /N e -
* hasinteractingEntity N

Interaction Point

i i
hasinteractionRole 1 H

) e_ Observer Initiator E
i Interaction Role ¥ T ¥
_____ 3 f

5 Participant -- Mediator E

: I N H

i Seg '

' '

1 : {

haslinteractionType ! I
' '

H 1

i 1

yields

rdf:Resource
hasContacMedium

ol w
/

\

@ & | nked USDL

Interaction Space

Interaction Mode

Interaction Types SKOS Concept Scheme



Linked USDL mapping

LSS-USDL Linked USDL

ServiceSystem
CustomerInteraction
Role

Time

Resource
hasInteraction
isPerformedBy
hasTemporalEntity
receivesResource

returnsResource

Service
InteractionPoint
InteractingEntity
TimeSpanningEntity
rdf:Resource
hasInteractionPoint
hasInteractingEntity
spansInterval
receives

yields
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Demo
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LS5-USDL editor
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RDF

LSS-USDL

RDF /

Evaluation

N
Linked USDL

Webapp

]

LSS-USDL

RDF

/

LSS-USDL
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Findings

Service system model
Extensibility through software tools

Building block for data analysis

65



Future Work

Further improvements and validations
Better tool support
Business Intelligence

Integration with the *-USDL family
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Scheduling

Expected for the second semester

Feb | Mar | Apr

Service model development
Manual instances creation .

Linked USDL export tool development |
Linked USDL export tool evaluation

Abstraction layer tool development
Instances creation with the tool
General improvements and late work

Documentation

Final presentation preparation

Final presentation |
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Scheduling

Actual execution of tasks

Service model development

Manual instances creation

Abstraction layer tool development
Instances creation with the tool
Import/Export feature development
Import/Export feature evaluation

Linked USDL converter tool development
Linked USDL converter tool evaluation

General improvements

Documentation

Final presentation preparation

Final presentation
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