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Research Activity
Service Platforms

Service Ecosystems

Cloud Storage

Autonomic Clouds and Cloud Robotics

Personal Clouds

Research activities and prototypical development
around the topics of Service & Cloud Computing

Prototypes

SPACE (XaaS Broker & WS Hosting),
WSMO4lo0S Ontology Catatalogue

Social Service Networks, Service
Engineering & Provisioning Toolchain,
Service Consumption Desktop &
Frameworks, Hosting Technologies incl.
SPACE-Cloud/HVCRB Connector,
Service Marketplaces & Spot Markets,
SPACEflight Live Demonstrator

NubiSave Storage Controller, FlexDDPL
Policy Framework, Storage Gateway,
SecCSIE Storage Integrator

Online Service Signup Tool

CloudRemix Cockpit, FlexiSource
Hardware Discovery, DaaS Creator,
Adaptive Data Synchronisation, Tt-Box
Live Demonstrator
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The World of Services: XaaS
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torage\ _
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Compute cation Storage Communl-
cation
Device Layer non-digital
Internet, Local Network Mobile Ad-Hoc Network (MANET)/ | sknvice
Mesh Network + Near-Field Protocols lmple_men-
/\ NFC + Bluetooth { tations
pa
- -
NAS &= Notebook Smartphones Online/Cloud
Smart devices/CPS/ infrastructure services | {
Robots
physical assets physical and digital assets completely
with digital non-digital
assets

interfaces
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The World of Services: XaaS

XaaS Service Models

Tradeable Service Model
e Packages & Artefacts

JPEG PNG
B

Functional service
description/Protocol

GUI annotations

Frontends (Clients)

Delivery,
Integration

Description

Non-functional/
semantic description

Management

Human Service

Implementation

Web Service
(atomic, composite)

Service Level
Agreements

Reports

—_ WSLA >
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The World of Services: XaaS

XaasS Service Descriptions

Ontology Catalogue »WSMO4l0S«
« WSMO: (Web) Service Modelling Ontology
* |0S: Internet of Services

 WoMoMossmeomobges | 10

| ] ] ]
ContextBase QoSBase ReputationBase ResourceBase
Location Metrics time, space Reputation Disk, Memory,
Device Depend*, Perform* (=Credibility) CPU, Architecture
Correcthess User ratings
.--""--J--- ---\---""--_

ContractBase RemoteQoSBase SystemQoSBase BusinessBase

Address, Tax no. Availability Execution time Price per period

+ Online Accounts Throughput System load Price per use

(13, 35)

] Domain Ontologies ... ]
Subdomain Ontologies ... Instance Ontologies ...
File Conversion Hotel Reservation DropBox Wikipedia  Currency Converter
Cloud Storage + Computation Printing HRS Haircutter RackSpace
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The World of Services: XaaS

XaaS Service "~ broperty Structure
Descriptions

SignupPrivacy

QoSBase
(incl. rency)

Provider

Deep Dive:
Cloud Storage
Ontology

hasProperty

Storage Service Properties

i

Quality of Service Storage Plans Online Account
Availability @ — 4| Signup Privacy
ResponseTime :

Storage Plan(s) '{fechnica[.&_domain:spe_(:iﬁc‘;
Throughput { Lo
1 5 Capacity
Business.. ... . E
] ' hasProperty E Redundancy
PricePerPeriod E
; Backup
PricePerData 1/* S
|| storage Plan Properties || Encryption
PricePeriod :
FreePeriod ; E Protocol(s)
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The World of Services: XaaS

Service Variation Models

Service

e bundle

Adapted
service

Service

<

Ao Service

artitione aggregation
service

Infrastructure
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The World of Services: XaaS

Service Models Community Resources

Concept Collections
. Fric F

modelling highlights service models news modelling tools

= WSWO Studio
Bunch of changes = USDL Editar

We've added the OCCI standard and the Wembrane Service- m LUSDL Editor light

Unified Service Description

Fepository, among other additions, and also improved a couple = WSMT
Language of the existing entries.
= NeOn
= WShO4oS Editor
- Launch day m SLA Editor
3.2. 1. We're launching senvicemodels.orgas a special

Cloud Storage Services ) o ) ) ) ) S ;
012 serviceto the service and cloud computing community! This maodelling resources

place is intended to become a project- and vendor-independent e
m  Handbook of Service Desc.

place to contribute and find service models and service

description approaches, including service level agreements

(SLAs) and other related artefacts.

Website: servicemodels.org
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Service Ecosystems

Provider Consumer

Ma rketplaces/Spotmarkets/ .

' .| Social service networks :
Cockpitfed- o Fed-Cockpit
Status :,er a .t-.'gﬂ:fco system gatewa yéf a thﬂ-: Status

Provisioning Delivery
toolchain channels

Service Platforms

Organisational Service Management
(Registry, Contracts, Portfolio)

all
digital

Technical Service Execution
(Distributed Runtime)

Hosting containers,
platforms and r{nfrastructures

;Y( Hoster
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Service Platforms

SPACE: Service Platform Architecture for
Contracting and Execution

Web
Service

Hosting
Technologies

PALE

Platform for the Internet of Services

Contract
Template

Execution Access  Monitoring
Control

Service
Description

SPACE Hosting

Registration/
Service Search Contract

Management Management
SPACE Broker
Provider Consumer
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Service Markets

Spot Markets, Social Service Networks

A Spot market for highly virtualized resource cloud broker

Locin
Mutzername

josef-spilner
Passwort

IF|Anmelden

lch habe mein Passwort
vergessen!

30 Nutzer

14 Unternehmen

2 communities

ntation Gruppen
10,11,12,13

¥ Prasentation Gruppen
01,03,04,06,07,08

* SOA-Diskussion

»» Neuerdfiung des Servomat

erview  Consumer

Settings

Web service

Provider

Servomat?’

Web Services Review and Test Environment

Nutzer & communities Unternehmen =i Services L) Ereignisse
57 |Login
Willkommen auf Servemat im Winterssmester 2011/121 Servomat st sin Zepedie b
studentisches Soziales Diensmetzwerk zum kollaborativen Autbau verteilter
sernviceorientierter Anwendungen. Es unterstiitzt euch bei der Durchfiihrung des 50
P 5
tz'o SOA-  Praktikumst
Vorlesung
Web Services Review and Test Environment
Zeige alle »
sE% ®
® B
wiyd %
Servomat Josef Patrick Tief
Spillner

Steffen  Rico Meyer Sebastian

Huber Hagedorn
Zeige alle »

° S 9

G GOs GO3
5
S &

GoE Glz G0z

Anleituno Handhuch

admin interface
Hi, spat

Logout

Add computing sewice Add storage semice

Service 10, type: computing
Provider: spot
Descriptions: XML WSML
Cpu capacity: 1

Cpu number: 1

Memory capacity: 1
Storage capacity: 0

Free period (days): 0

Price per period: 0.0 euro/month -

Price per unit: 0.0 euro/month -

Sernvice 9, type: computin
Provider: spot
Descriptions: XML WSML
Cpu capacity: 1

Cpu number: 1

Memory capacity: 1
Storace capacity: 0

Service management:
Edit Delete Details

Instance status:

@
running

Instance management:
Start Stop Terminate Suspend

Service management:
Edit Delete Details

Instance status:

@

stonned

Products/Services

Fortune Client
Price: 0.00
Uncategorized product

A Ruby!Qtd client to the Fortune service. i can bind dynamically through a WSDL file, and it can employ various
WS-Security authentication schemes if needed.

Download:
gitorious orgiruscoirusco

Iblobsirawimaster

rt'selfeontainedforunect
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Service Engineers and Providers

Service Engineering and Provisioning Toolchain

"~
e Service Package Bundler ¥ & 3% gf o
Service Information WWI,HESEUS TEXO
Name: Tiny Storage Service i et
Author: Joe S, Cenario
Implementation Artefacts
Select... | :work-diversity-web-services/ruscojtinystorage.rusco | |4 Ruby Service Module
tinystorage ik
tinystorage/_messages el
tinystorage/rusco_tinystorage.rb ~
tinystorage/tinystorageclient.rb v
Description Artefacts
b s
~Select... v | PACKAGE:ftinystorage/storage wsdl Web Service Definition =
Select... v PACKAGE:/tinystorage/storage-flex.wsag - WS-Agreement = : e e
) 2011 SAP AG. All rights reserved.
sg!et_:t_::: M PACKAGE:/tinystorage/storage fix. wsag WS-Agreement = =
Select... v PACKAGE:/tinystorage/storage.wsml Semantic Modelling =
Select File rage.usdl3 .. Unified Description —
. Create Unified Description rage.quidd GUI Deployment Descriptor | &=
i Save... Deploy.. Quit
= | Create WS-Agreement

1
TECHNISCHE Professur {8 f =
UNIVERSITAT N I'—IE'XEI-S;_JI:I
@ DRESDEN Lﬂechnerneue oy e ‘l i dri

P W -
[}
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Service Consumers

Service Consumption and Delivery Channels

M Mew ReSupRegquest

Assign parameters that are specific for given request

Request complete

Request Mame:
Http Method:
Action bype:
URL:

Cacheble:
Priority:

Adaptation Strateqgy:

L hows
GET PUT POST DELETE

Read Create Update Delete

htbp:f/test.couchfunk defapi/getHighlightShows Check

= request could be cached

High | Mormal [

Browse...

cancel Finisls

r

e 05 Service Launcher

FortuneSenvicePremium

Contract Offers

« Flatrate
The price is only paid once for unlimited service use.

12 ServiceTaler per M1
Pay-per-use

The price must be paid per service invocation.

. Adjust Service Level Param... 2 =~ & %
Availability: gm Percent
ResponseTime: [:| | :Saﬂ Milliseconds

¥ OK @ cancel

service|

Certified = DERIInns! H an Homeps

Shew fertune

IBM S} 45- QUT |FIT  Und
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Combined Provisioning and Consumption

Service Ecosystem Interaction Cockpit
« offer, use, exchange and share services
e service class-specific integration controllers

« client-side autonomic aspects: sign-up and usage assistance
* low-effort provisioning: resources, data

3

m-BOX

/INTE RAKTION \

DIENST- SPEICHER-
PLATTFORM CONTROLLER

/

-) [kl [{ [
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Service Consumers

Combined Provisioning and Consumption

Implementation as »1t-Box« to enable personal clouds

Local and peripheral User: connected locally with display,
devices with storage 4 or via web or remote desktop interfaces
and compute resources...
¢ 4 J ! ) (  Peerto-Peer )
’ Cloud Control Cockpit Pil Exchange:
_— Prototype: »CloudRemix« — > »n-Box« of friends,
= colleagues etc.
... phone, router, \ 4 * v
PC, notebook, ... Raa$S Def+Deploy SaaS Def+Deploy \Prototype: »mn-Box« /
] _ DaaS Def+Deploy
Prototypes: Prototypes: i
: Prototypes:
»FlexiSource, »Bundler« etc., »DSCreator«
missing/»HVCRB«| [»SPACE« platform e Market ™
/_/4 [ v [ Exchange:
; ; ; commercial
.. server, tablet |.. Everything-as-a-Service Registry — P corvice markets
Prototype: »ConQo« with »WSMO4loS Ontologies« + artefacts
+ \ Prototype: missing /
XaaS Import/Export <
_media box... Prototype: »Distributed ConQo Updater«, missing: gateway 4 Social N\
Exchange:
social service
Service Orchestration and Variation Tooling —t I
Prototypes: »NubiSave«, »HVCRB«
AL Y Rrototype: »Noosferoy

Cloud control device: notebook, router, any other »n-Box«
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Service Providers and Hosters

Unified Hosting, Nested Clouds

Legend

Execution Environment
«HVCRB/Eucalyptus-Cloud»

service
consumers

noosfero.org

Business social
network service
(or other scenario)

4 U (5)

U

laaS Stack:

eucalyptus.com

Private cloud stack
(or other stacks
connected by adapter)

Service Management:

Nested Cloud

E:SPACE extensions\j

VM instance nested cloud
Additional VMs

M instance social network

social network
software

software/VM

features

Extended Service Broker
«HVCRB/SPACE-Cloud»

i SaaS and resource

(3)

service

provider

& resource
re-user

i |
service market

S1A, o VM configuration

. configurator cloud

configurator

hypervisor, sub-VM control

 + instance trigger

inode controller: Eucalyptus

...................... “configurator :

serviceplatform.org

Base platform for tradeable services
with cloud hosting extension and
nested cloud environment

VM deployer

(6)

registration
SLA templates
+ service
descriptions

+ feature/
configuration
templates

software/
VM provider
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Service Ecosystems

Technology Demonstrator: Micro-Ecosystem

Flagship Demonstrator »SPACEflight«
e contains scenario-enriched service ecosystem
e runs as VM, remote desktop in the Cloud, USB stick, DVD

includes Internet includes Cloud includes service

of Services Computing description and
desktop extension for contract template

integration! complex services! engineering tools!
(since betad) (since beta5) (since beta6)

1.0 beta8
in April 2013

includes Hosting includes a highly-
Technologies, Xaa$S virtualising cloud
Ontologies and self- resource broker
hosting environment  with nested clouds
(since beta7) and OurGrid
integration (new in
beta8!)

I - fortunesoaplet_clients.rusc
o
- — \ ‘ Ruby Service Package
se

Binanstrator For -
tenet of Servires

p fortun I
t_clients.rus t_wsag.rusco

NooOsTero: m

img.full.img
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Service Ecosystems

SPACEflight Live Demonstrator

Web/App : : ; i i
Servers NestedCIq:;Ild Sl?mce /| Spotmarket Servomat Noosfero,
FEELCLE + OurGri ‘Quality Corre  collabtools | Jabber, :
Tomcat, Mono, | Cloud stacks | : Experimental _ /'& customis.| Rails
Rusco, ...) (Eucalyptus) ~ Facility = | Social Service Network extension
Hosting Cloud
Technology Computing
extension extension Web
| browser
l0S customis.
—— Desktop
extension
[
/ + Toolchain e
Database Servers|Weh/App Servers extension | PL WSAG)
(MySQL, dbxml) | (Apache Tomcat & Bundler
Interpreters + httpd/PHP) Desktop (KDE)
Universal Operating System (Debian GNU/Linux)
Physical Media (USB stick, DVD, ...) or Virtual Machine
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Evaluation and Dissemination

THESEUS-I _.’,'ginszentrum

rw
] Bl
b

A cloud-enabled
service platform

SPACEflight at CINIQ Innovation  SPACE-Cloud at CeBIT BMWi booth, SPACE at CeBIT SAP booth,
Centre, Berlin 2010-2013 Hannover 2011 Hannover 2012

Cloud Services at CeBIT FfdZ booth,
Hannover 2013

DAAD Summer Internships,
Dresden 2012
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Evaluation and Dissemination

Service Ecosystems Community Resources

serviceplatform.org
- Open Source Service Platform Research

Home Projects Showcases Resources Contact

Highlights

Experience the Internet of Services: Use the Internet of Services: Access — Services in the Cloud: Try out the built-
Download and run the live demonstrator the Crowdsenving social service e | to-order virtual machine execution and
SPACETflight natively or virtualised. f#'

netwark from your browser, = the resource service descriptions.

News and Announcements

19. June 2012: SPACEflight 1.0 beta7 released

The latest version of SPACETflight lets you run deploy services easily from the deskfop with drag-and-drop into one of the many runtime
environments now present in the demonstrator. Sernvices can be more flexibly described thanks to WSMO4lo5S ontologies. Especially for cloud

computing sernvices, this is demonstrated through several additional scenarios. Find all the details about changes and download links for various
media and virtualisation choices at the SEACEflight versions page.

Website: serviceplatform.org
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Summary

Flexible Service Ecosystems: Our perspective

What's in a service ecosystem

» Service models/ontologies/descriptions

e Services as distributable and tradeable entities
 Platforms and hosting backends

« Markets

 Tools for providers and consumers

Looking forward to the next challenges!

Website: serviceplatform.or
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