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The sensors and actuators are the
connection between the physical world
and the DS20S system for software-
based orchestration.

Networked devices for many purposes
are available off-the shelf at affordable
prices today.

The heterogeneity of the communi-
cation protocols and abstractions
provided by the device vendors makes
it necessary to introduce an abstrac-
tion layer (VSL) to allow the creation
of portable services.
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Users do not only have the role of A @ ﬂ
classical users in DS20S. The system is R 4
designed to enable participation in the
development of components.
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Services App Store
Services are all software components : : i i _
‘ e ) o P Advanced Reasonlng Orchestration User Interface The introduction of models 'as abstrac
that can be plugged to the VL. - ~ tion on top of specific devices allows
DS20S realises a service oriented fdremeed Ressenfins serviees I dEaEYt;) ” the creation of portable services that
architecture (SOA) with the VSL tuple e 1 i newMotionSampleGB: understand, we
o imonseri e || on sbou g forma foul ot~ | scured coe can be shared. |
space for inter-service communication. o s eocacme ormation il e = 0 | The App Store is a global repository
DS20S services can be categorlsed ti.O;‘l with 2 GW d_lastMotionDetected += d_lastCallBack; for smart Space services similar to
into orchestration services, containing ' ) Sf;’t—(.'?""}l?r?f;‘;;[,’ggeﬁfegf d_preset) the App Store for smartphones.
orchestration IOgIC, advanced reasoning main: Different smart spaces are very he-
services, containing functionality to o e MotonDetected < 0 terogeneous in their devices. Therefore
extend information in the VSL, User subscribe(".../isMotion", newMotionSampleCB); each service in the repository cohntains
interface services that interact with a description of models that must be
users. and other services. ' ' ’
E— J L E— J L Connector J available in a space to run the service.
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Virtual State Layer (VSL) Model Repository
. . (
The Virtual State !_ayer.(\/.SL) is the K nowledse Asent Node Attributes:
core of DS20S. It is a distributed tuple 8 8 Type
space combined with a publish-subscribe Versioninfo The Model Repository is the shared
system that notifies subscribing services ’\A/‘:lieeSSR'ghts ontology of the VSL. It stores all service
on changes of a tuple. devicel (and device) models as data types. A
T les inside the VSL hi . €VICE : : e
e tuples inside the are hierar- API with j 4‘ model is the interface description of a
chically structured. The resulting sub fixed methods 4‘ service in DS20S.The abstraction is
trees are typed..Types are defined in A Knowledge Agent runs on machines () needed to create portable services.
the Model Repository. that are powerful enough to host esicter The Model Repository is an open
The VSL is provided by Knowledge services. I.t communicates over ?(ML- ungregister ontology. Each user can participate
Agents (KA). They offer the DS20S mDSén':‘ea;[:eedconneCtors can easily be C uploading new models to the repo-
programming interface (APl) to service ' get lamp?3 sitory.
developers. The APl has a fixed set of It provides basic functionality for set +O P Models can inherit from each other,
methods. The VSL offers persistence to services: <Ubscibe , enabling reuse and compatibility. The
all services using it. It takes care of the - persistence - . : unsubscribe service| repository preserves its integrity.
. . - transparent Inter-service and inter- . .
access control and the communication achine communication | | Convergence of models is essential to.
between the distributed entities of the - access control Li%:tfsz\é;';j:‘ratl Convergence is realised by tracking the
system. These aspects facilitate develo- : ' use of models and providing the
ping software for DS20S. search . oo statistics. This is expected to foster the
KAs run on each machine in the - convergence to certain models for
network that will host services. implementing interface compatibility.
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- Gateway Services :
' Connector ] ( Connector ] Like the Model Repository the App
Gateway Services (GW) connect Store is open for user created soft-
: 4 g ( ) Smart Gatewa)’ Gatewa F li |  diff
devices with the VSL. They reflect real ¢ Y ware. For quality control direrent
world changes to VSL device model metrics are implemented. Error re-
instances in the and vice-versa. Analyse PhD ports from smart space instances are
. . . Q3 ol As each service GWs can be im- llected and luated. Th b
The connection of a GW with a device Generic plemented in the way developers cofiected and evaltlated. 1he humber
can happen via special physical Gateway Core like. The VSL facilitates the task. of installed and running copies of a
PP P pny y o ed and evaluated
: - service is tracked and evaluated.
interfaces of .a machine. : ~ Q2 The Smart Gateways give a i
The connection of the GW with other == . Users can rate services.
Monitor Execute structure that can be used as : :
devi h he VSL. Thi All ratings are made public to ease
evices happens over the ' = GW base for many device protocols. GW 8 . P .
results in a full logical decoupling of D Protocol- It facilitates the creation of GWs. . the user choice for services and to
hardware and software making autono- iscover  Protocol Adapter Specific Adapter z motivate developers to create good
mous behavior of gateways necessary. Ko software.
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