
ds2os.org/

O
rc

he
st

ra
tio

n
D

is
tr

ib
ut

ed
Sm

ar
t

2p
ac

e
Sy

st
em

Distributed Smart Space 
Orchestration System

Marc-Oliver Pahl



O
rc

he
st

ra
tio

n
D

is
tr

ib
ut

ed
Sm

ar
t

2p
ac

e
Sy

st
emArchitectural Components of PerCom



Smart Space
Knowledge Agent

Context 
Repository

Context Manager

Adaptation

ActuatorSensor

Adaptation Adaptation

Service UI Service Service Service

Heterogeneous 
Smart Devices

Bidirectional Adaptation

Context Management 
(VSL)

Orchestration 
Workflows, etc.

People
Interface 
Devices

Interface Devices

Physical World

Le
ve

l o
f A

bs
tra

ct
io

n

Ph
ys

ic
al

 W
or

ld

D
ev

ic
es

Se
rv

ic
es

C
on

te
xt



Real World Objects Virtual Objects

Domain Ontology Context Models

Upper Ontology Meta Model

Analysis 
(Descriptive)

Design 
(Conceptional)

abstract

concrete

Legend: Correspondence Entity Inheritance (“is-a”) Uses

Context



O
rc

he
st

ra
tio

n
D

is
tr

ib
ut

ed
Sm

ar
t

2p
ac

e
Sy

st
emMiddleware

• Access Transparency 

• Location Transparency 

• Concurrency Transparency 

• Migration Transparency 

• Relocation Transparency 

• Failure Transparency 

• Persistence Transparency Context 
Repository
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Connector Setup

    public ServiceTemplate() {
        try {
            c = new Connector();
            c.registerService(myServiceIdentifier, myServiceModelId);
            myKnowledgeRoot = c.getKORSubtree();
            h = new ServiceTemplateHandler(c, myKnowledgeRoot);
        } catch (Exception e) {
            e.printStackTrace();
        }
    }
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Subscription

Context Repository

“/x/y/z changed”

        c.subscribe(myKnowledgeRoot + "/tickle", new ISubscriber() {
            @Override
            public void notificationCallback(String address) {

                       // read the node's data
                        if (c.get(myKnowledgeRoot + "/tickle").equals("1")) {
                            // Someone is tickling us
                            h.tickleHandler();
                        }

          }



Virtual Node

Context Repository

“{get,set} /x/y/z/fooBar”

        c.registerVirtualNode(myKnowledgeRoot + "/greet", new IVirtualNodeHandler() {
            // Greet the posted name to the std::out. Ignore added suffixes.
            @Override
            public void set(String address, byte[] value, String writerID) {
                h.greetConsole(value.toString() + "!");
            }

            // Greet the suffixed name by returning the greeting.
            @Override
            public byte[] get(String address, String readerID) {
                String suffix = address.substring((myKnowledgeRoot + "/greet/").length());
                return h.greetBack(suffix).getBytes();
            }
        });



Why is DIY Software Making 
Relevant?



+
= Pervasive Computing 

becomes Reality

Product Brief
Intel® Edison

Introduction

The Intel® Edison development 
platform is designed to lower the 
barriers to entry for a range of 
inventors, entrepreneurs, and 
consumer product designers to 
rapidly prototype and produce 
“Internet of Things” (IoT) and 
wearable computing products. 

Intel® Edison Board for Arduino*

Supports Arduino Sketch, Linux, 
Wi-Fi, and Bluetooth. 

Board I/O: Compatible with 
Arduino Uno (except 4 PWM 
instead of 6 PWM):

• 20 digital input/output pins, 
including 4 pins as PWM 
outputs. 

• 6 analog inputs. 
• 1 UART (Rx/Tx). 
• 1 I2C. 
• 1 ICSP 6-pin header (SPI). 
• Micro USB device connector OR 

(via mechanical switch) 
dedicated standard size USB 
host Type-A connector. 

• Micro USB device (connected to 
UART). 

• SD card connector. 
• DC power jack (7 to15 VDC 

input). 

Intel® Edison Breakout Board

Slightly larger than the 
Intel® Edison module, the 
Intel® Edison Breakout Board has 
a minimal set of features: 

• Exposes native 1.8 V I/O of the 
Edison module. 

• 0.1 inch grid I/O array of 
through-hole solder points. 

• USB OTG with USB Micro 
Type-AB connector. 

• USB OTG power switch. 
• Battery charger. 
• USB to device UART bridge with 

USB micro Type-B connector. 
• DC power supply jack (7 to 

15 VDC input). 

Intel® IoT Analytics Platform

• Provides seamless Device-to-
Device and Device-to-Cloud 
communication. 

• Ability to run rules on your data 
stream that trigger alerts based 
on advanced analytics. 

• Foundational tools for 
collecting, storing, and 
processing data in the cloud. 

• Free for limited and 
noncommercial use. 

             

Intel® Edison 
Development Platform
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