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Objectives

Develop tools to facilitate the application development with the
middleware

Develop tools to model the context and networks dynamics

Develop tools to test and analyse the middleware and applications
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Requirements (1/2)

The development tools should provide support for the devices of the
prototype applications

The development tools should support the specification of policies to
limit the distribution of context information

The development tools should support the specification of static device
context

The development tools should support the programming language of
the middleware

The development tools should support the configuration of encryption
keys

The development tools should be integrated into an existing IDE

The development tools should use the context ontology to simplify the
user interface

The development tool should support the graphical user interfaces of
various devices and their interaction
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Requirements (2/2)

The development tools should support the testing of group
specifications

The development tools should support the modeling of a set of
networked smart spaces
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PECES Development Tools

Project Tool

Device Definition Tool

Ontology Instantiation Tool
Security Configuration Tool

Service Definition Tool

Role Specification Definition Tool
Hierarchical Role Specification Tool
Event Editor Tool

Event Diagram Editor Tool

Testing Tool



Tools Interface

project.xml

Device Definition Tool

Ontology Instantiation Tool

Role Specification Definition Tool
Service Definition Tool

Event Editor Tool

Testing Tool

project.owl

Ontology Instantiation Tool

Role Specification Definition Tool
Service Definition Tool

Event Editor Tool

events.xml

Event Diagram Editor Tool
Testing Tool
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% PackageExp i3 . T2 Hierarchy| =
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4 |l DEMOPROJECT
= ConfigurationTool
= ModellingTool
(= TestingTool
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Project Tool

Select a wizard

4 [ Peces Project

E Peces Device Definition

i Peces Event Diagram File

i , Peces Event File
& Peces Hierarchical Role Specification file
4F Peces Ontology Instantiation

& Peces Role Specification definition

m

) Peces Service definition

L] Peces Testing Tool

-] Security Configuration
+ [ Plug-in Development

(==}
o

Peces

This project is used to
provide links to other
Tools

Three folders are
generated



Device Definition Tool

= S
» 1= DEMOPROJECT
4 1= GUIDESYSTEM
4 [®src
4 [} eupeces.developmenttools.tutarial
» )] Contextjava
> 4] GUIDESYSTEM java
» 4] HierarchicalRoleSpecifications.java
> 4] Pluginsjava
y m RoleSpecifications.java
» A)| Services,java
> B4 JRE System Library [jre6]
» =, Referenced Libraries
a (= lib
2 peces-2.0jar
4 :;‘,J; LOCATIONSYSTEM
4 B src
4 [B eupeces.developmenttools.tutorial
» )] Contextjava
> [J] HierarchicalRoleSpecifications.java
» 4J] LOCATIONSYSTEM,java
» )] Plugins,java
» m RoleSpecifications.java
» )] Servicesjava
> =4 JRE System Library [jre6]
> B, Referenced Libraries
» = lib
= ProactiveRoutingGateway.cfg
> T2 VISITOR_HTC
3 f_:‘,J, VISITOR_IPAQ
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Desktop
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Meao FreeRunner
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Nokia NELO
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Access Point
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PDA

= Package Explorer & ?g Hierarchy =B B DeviceManagerEditor &1
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hC

Peces

Image based interface

Drag and Drop
features

Java middleware
project for each
device

Generate project.xml
file



Ontology Instantiation Tool

‘' OntologyManagerEditor %

OWL:Thing
Channel
Device
SensorDevice
Accessory
PECESEmbeddedDevice
Gateway (1)
Coordinater (1)
Member (2)

GUIDESYSTEM

SmartSpace (3)

RegistryLevel 4 Choose a instance

Context
ScreenResolution
PECESPlugin
Project

Person

Agent
LabelProperty
Decument
SpatialThing
ServiceGrounding
ServiceModel

QWL:Thing
Service (2)

ServiceProfile
Service (2)
Visistornterest
Account
UserProfile

Measurement

LocationService

Agenda
Event
DurationDescription

0K

Cancel

TemporalEntity

TimeZone
DateTimeDescription
TemporalUnit (7)
DayOfWeek (7)

OntolegyManager
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hasPlugin hasComunicationCapability
. )
St Bl
hasAccessory devicelD
| S )
SEISX) S SX)
Value Type
‘ i "IC
provides carriedby
- e
S S
GuideService
consumes hasContext
| )
SIS S SX)

Provides protege
like user interface
but integrated
with Eclipse

Loads device
information from
the project xml
file

Supports PECES
Ontologies as well
as other ontologies



.| demo.secu £
Security Configuration Page

Client Certificate Configuration

Security Configuration Tool

This section will allow user to configure client certificates (Fields marked with * are mandatory)

4 Certificates
> cacert_demoproject

Security

Please provide root certificate information:

Root Cert Name*:

PEM pass phrase™

PEM pass phrase (Verifying)™
Country Mame (2 letter code):

State or Province Mame:

Locality Mame (eqg, city):
Organization Mame (eg, company):
Organizational Unit Mame (eg, section):
Commaon Mame (eg, Client1)":
Email Address:

Export Password:

Export Password (Verifying):

Generate Root Cert.
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demoproject

UK

tradesystem

Peces

Integration of openssil
toolkit with Eclipse

Root certificate

Certificate of chains

Client certificate
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Service Definition Tool

J¢ *Service Editor &2 =g

Device: [GUIDESYSTEM ~| Seope: Space ']

l Add new function ) Provides interface for

’ Delete selected function ] d . f

Currently defined functions: CO e generatlon Or use

Name getDeicelocation of a PECES- based
Parameters: service and hide
Retums: i development complexity

GuideService.peces.service

11



Tool

Role Specification Definition

Pervasive computing in embedded systems

|5 Role Specification Editor &3 =8
Assign role specification te devic ’GUIDESYSTEM .] Scope of the defined smart spi Space +| Member's minimum trust level: [pont 2pply v]
:O:E Eu:esetg PECESEmbeddedDevice * || Property Constraint Value
ole Ruleset . .
Role Ruleset 2 MET’IZ;I[OR PAQ ?device provides LocationService ~ §§
type E
consumes
VISITOR_HTC
type
consumes
Coordinator
GUIDESYSTEM
’ Mew ruleset ] tvoe i

’ Delete selected ruleset ]

Preliminary members of this smartspace:

GUIDESYSTEM
VISITOR_IPAQ
VISITOR_HTC
LOCATIONSYSTEM

BoothMavigation.pgry

Peces

Ruleset: any device
providing any service?

Supports AND/OR
conditions

Generates Role

Specification for smart
space formation
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Hierarchical Role Specification

Tool

[ *Hierarchical Role Specification Editor i =8
Coordinator: | GUIDESYSTEM v]

Available Smart Spaces Selected Smart Spaces .

BoothMNavigation BoothMonitoring PrOVIdeS featu re to
define smart spaces
hierarchically

f ]

( < J

( P J

( < J
TaxiBooking
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File Edit Refactor Run

Navigate Sesrch Project Window Help

B EBAE -0~ EHFE- @5
[2 Package Explorer 1 T8 Hierarchy =8

L1~

# PrototypeDemo/Modell
G|~
= Event Overview Page
1= Consumer

1= PrintNumberProvider

Event Editor Tool — Overview

4~ Bl vt e

[ % Role Specification £ | [ PrototypeDemo/Modell

Details
15 PrintTedProvider The details of the event can be changed here,
(& ConfigurationTool
(= ModellingTeol
(= Events

Contributing device(s):

| . new_event peces.event
|, new_eventl peces.event
|, new_event?. peces.event

[% new_rolespec.peces.query

Description:

% printhumberService peces.service
4 printTextService,peces.service

(& TestingTool

B project.dManager

i¥ project.newOnt

Delay(ms):
| tempitt

Overview | Context

[£1 Problems 52
0 ermors, 23 wamings, 0 others
Description ’

2 - PrintNumberProvider A

This is a Peces event

30000 =

g

Days: 0 Hours: 0 Minutes: 0 Seconds: 30 Millis: 0

@ Javadoc | [&, Declaration

Resource Path

new_eventl peces.eve

Location  Type
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| . new_event2 peces.eve

] [ Resourc

| | new_event.peces.even 1

»,
3

=0

Type

Contributing Devices
Description

Delay

14



Pervasive computing in embedded systems Peces

Event Editor — Context Page

File Edit Refactor Run Navigate Search Project Window Help

1 [§70ava ) (75 Resourc

- BB H-0-Q-BHEO- I OBF- G-H-oro-
[# Package Explorer 52 T2 Hierarchy = O[3 PrototypeDemo/Modell || , new eventlpecesev || , new event2peces.eve || , new_event.peces.even new_diagram.peces.e || _new_eventhpeceseve 83 . s T O
=i
. = Event Context Page e

i Consumer oads 1rom

42 BrintNumberProvider Instance Attributes Defined Changes

EPJ PrintTextProvider The context of the device can be browsed and changed here, The defined context changes are listed here compared to the device's actual context. - | f' |

1= PrototypeDemo 4 Consumer p rOJ eCt . XI I l I e

(= ConfigurationTeol hasComunicationCapa

(= ModellingTool
= Events
¥ eventsxml
new_diagram.peces.eventdiagram
‘ , new_event.peces.event
|, new_eventl.peces.event

Add triplet

provides

|, new_event2 peces.event
‘ , new_eventd peces.event
[3 new_rolespec.peces.query .
‘g printNumberService peces.service R e m Ove trl p I et
g printTextService.peces service
(= TestingTaal
E project.dManager
4 project.newOnt
=) tempit

Overview | Context

[E Problems £3 . @ Javadoc| [, Declaration

0 errors, 23 warnings, 0 others
’ Resource Path Location  Type

Description
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Event Editor Tool —

Connection Page

* , *DevConnection.peces.event &2

Device Connection Editor Page

Select Conn...
Devices
>
Discou.
Devices

Overview | Context | Connection

=
—_

0-GUIDESYSTEM

'T

1-LOCATIONSYSTE..,

Pervasive computing in embedded systems

disconnects from

3-VISITO..

disconnects from

Peces

Loads device
information from
project.xml file

Two devices can be
connected or
disconnected
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Event Diagram

& Java - PrototypeDemo/ModellingTaal/Events/new Edclipse Platform
File Edit Refactor Run Navigate Search Project Window Help

rHE @ B8 -0 % EHEEG- ®3 9~ - S0 id 5 [ Teva ] 1 Resourc

[# Package Explorer 52 2 Hierarchy = 0|/ [3 RoleSpecification E | |3 PrototypeDemo/Modell || , new_eventl.peces.eve || , new_event2peceseve || , new_event.peces.even “new_diagram.peces.e 51 - ¢ =08
: 05| e~ Event Diagram Editor & @

12 Consumer
‘_ﬁ PrintNumberProvider E Select t , new_event Eve ntS are Seq u e n Ced
iyJ PrintTextProvider 1.1+ Marquee
= PrototypeDemo | Connect

(= ConfigurationTeol E , new_eventl

(= ModellingTool

= Events E t b d
. cventsom I new svenz vents Can be use

©" new_diagram peces.eventdiagram . .
[ v g multiple times
|, new_eventl.peces.event
| . new_event2.peces.event
[7% new_rolespec.peces.query
¢ printNumberService peces.service
¢ printTextService peces.service
= Tt Generates events.xml
E project.dManager

s to be used by the
testing tool

t Problems 2 @ Javadoc @ Declaration
0 errors, 23 warnings, 0 others
Description B Resource Path Location  Type
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Execute Page

& Java - PrototypeDemo/TestingTool/Tests/Peces |
File Edit Refactor EditorMenu Run Navigate Search Project Window Help

mRd B &5 -0~ HEHEG~ @S F~ Bt oYy i 5 (7 Java | (5 Resoure
£ Package Explorer 2 T2 Hierarchy = 8|/}, *new_eventl.pecesev || . new_eventlpeceseve || , new_eventpeceseven |4 *new_diagram.pecese || , new_eventd.peceseve 4| Peces testl.pecesite £ . 75 =d
3 & = - ;
5| Testing Tool Execution Page

o
1) Consumer

- eatng toot e Simulation time can
be specified

= PrototypeDemo rr—
e Too! Simulation Time (ms) 60000 [Exccute]
= ModellingTool
(= Events
X| eventsxml

new_diagram.peces.eventdiagram
|, new_event.peces.event
| . new_eventl peces.event

P Internet Registry IP
o et can be defined

L& printNumberService. peces.service

Consumer PrintTextProvider

g printTextService.peces.service
(= TestingTool

@ project.dManager PrintNumberPravider

e Defined application
can be executed

Device status will be
shown during testing
(Off/On)

Execute  TestLog | Visualize

[2! Problems 52 @ Javadoc| [, Declaration ~¥=4d
0 errors, 23 warnings, 0 others

Description Resource Path Location  Type

Java - eu.peces.dev
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Peces Testing Too
TestLog Page

Pervasive computing in embedded systems

Peces

Navigate
Brd $-0-%- EHG-
e Hierarchy| = O || 7] Peces testl pecestest i3

=

Search Project Editor Menu

Window Help

- ! SoS-if-fH-eo-a-in

[% Package Exp 1 | . new eventpecesevent || , new eventlpeces.event || , new event?.peces.event X| eventsxml

= .
Test Log data Processing Page

5= Consumer

52 PrintMumberProvider

52 PrintTedProvider

1= PrototypeDemo

Test Log Data Processed Resutls
This page will provide detail information of the test results by analysing the log output

PrintNumberProvider:[DBG|00:00:00111 |PluginManager] Installing plugin info.pppe basex plugin.discovery ProactiveDiscovery
PrintNumberProvider:[DBG|00:00:00.115[PluginManager] Installing plugin info.pppc.basex.plugin.semantic SyncSemantic
PrintNumberProvider:[DBG|00:00:00117|PluginManager] Installing plugin info.pppe basex.plugin.semantic AsyncSemantic
PrintNumberProvider:[DBG|00:00:00117|PluginManager] Installing plugin info.pppe basex.plugin.serializer.ObjectSerializer
Consumer:[DBG|00:00:10.170]LocalRoleExecutor] Evaluating role specification.

Consumer:[DBG|00:00:10.170]LocalReleExecutor] Testing role System(@796abcB0f7bdlf8) Object(9796abcB0fbdfB FFFFHFFffr) new_rolespechem
Consumer:[DBG|00:00:10.171 |LocalRoleExecutor] Query not matching.

Consumer:[DBG|00:00:10 171 |LocalReleExecutor] Testing role System(3796abcB0f7bdlf8) Object(9796abcB0fbdfB ) new_rolespechem
Consumer:[DBG|00:00:10.228]LocalRoleExecutor] Role assigned, query matches,

Consumer:[DBG|00:00:10,228 |ReleNotifier] Assigning assignment b636acaaaf79697F System (3f796abeB0fTbdlf8) Object(@796abcBOFTbelfB FIFFFFFFFf
PrintTextProvider ;[ DBG|00:00:05.492|Notificator] Assignment b686acaaaf79897F System(3F796abcBOfTbafS) Object(3F796abcBOFT bafS fFFFFHFFFFHH) r
Consumer:[DBG|00:00:10.243|CoordinatorRegistry] Register service called with: C: 9f796abcB0f7bdf8 IF: eu.peces.developmenttools.tutorial IprintTe
Consumer:[DBG|00:00:20.228|LocalReleExecutor] Evaluating role specification.

20.228|LocalRoleExecutor] Testing role System(9f1963bc80fTbaf8) Object(9F196abc80fT bafS FFFHFFFHHH) new rolespechlem
20.228|LocalRoleExecutor] Query not matching.

20.228|LocalRoleExecutor] Testing role System(9f796bc80Tbaf8) Object(9F796abc80fT bafS P new rolespechlem
20.230|LocalRoleExecutor] Role assigned, query matches.

20.230|LocalRoleExecutor] Testing role System(9f1963bc80fTbaf8) Object(9F796abc80fT bafS FFFFHFFFHH) new rolespechlem
20.246|LocalRoleExecutor] Role assigned, query matches.

20.246(RoleNotifier] Updating assignment b586acaaafT9697F System (9796abeBOfTbelf8) Object(9F196abeBOfTbfE FHFFFFHHFF
Consumer:[DBG|00:00:20 247 RoleNotifier] Assigning assignment 05e300f93d426802 System (9f796abcB0fTbdf3) Object@796abeBUFTbelf3 FIFFFFFFFFH
PrintTextProvider :[DBG|00:00:15.510|Notificator] Assignment b686acaaaf79607f System(91796abcB0f7bdfE) Object(d796abci0fTbdfE fHFFFFHFFFFETTT) r
PrintNumberProvider:[DBG|00:00:10459|Notificator] Assignment 9580930426802 System(3F796abcB0fTbdf) Object(3f196abcB0T bdfS HFFFFHHH
Consumer:[DBG|00:00:20.256|CoordinatorRegistry] Register service called with: C: 9f796abcB0f7bdfE IF: eu.peces.developmenttools.tutorial JprintNt

Execute | Testlog | Visualize

[£1 Problems | @ Javadoc | (2, Declaration | Bl Console &2
Android

& [Eava | (25 Resourc
= O B Task List 52 =g

=

G-%E~|x B e

Important events are

L]
" v lOgged
Absolute time is used

Device reference is in
the log

An outline is not available.

m

Wbt B~-r5-=0
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page 1

_i] Peces_test_demoproject.peces.test 3

Network Yisualisation

List of Events

Devicel On

Device3 On

Device 2 On

Device 0 On

SmartSpace_Establish

0 connectsto 1

0 connects to 3

0 connects to 2

1 joins Smartspace

3 joins Smartspace

2 joins Smartspace

1 Removing Context

1 leaves SmartSpace

0 disconnects fram 1

0 disconnects from 2

2 leaves SmartSpace

0 connects to 2

2 joins Smartspace

Execute | TestLog | Visualise

Testing Tool — visualise

| [eg fim

Pervasive computing in embedded systems

Time: 12105ms

Peces

Smart space
established

Four devices are On
Role assigned

Devices are not
connected
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page 2

'] Peces_test_demoproject.peces.test £

Network Visualisation

List of Events

Testing Tool

Devicel On

Device3 On

Device 2 On

Device On

SmartSpace_Establish

0 connectsto 1

0 connects to 3

0 connects to 2

1 joins Smartspace

3 joins Smartspace

2 joins Smartspace

1 Removing Context

1 leaves SmartSpace

0 disconnects from 1

0 disconnects from 2

2 |eaves SmartSpace

0 connects to 2

2 joins Smartspace

Execute Testlog | Visualise

Pervasive computing in embedded systems

— Vvisualise

Time: 32273ms

Peces
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page 3

7’| Peces_test demoproject.pecesiest 2

Network Visualisation

List of Events Time: 42170ms

Devicel On

Device 3 On

L

Device 2 On

Device 0 On

SmartSpace_Establish

0 connectstol

0 connectsto 3

0 connectsto 2

1 joins Smartspace

3 joins Smartspace

2 joins Smartspace

1 Removing Context

1 leaves SmartSpace

0 disconnects from 1

0 disconnects from 2

2 leaves SmartSpace

0 connectsto 2

2 joins Smartspace

Execute | TestLog | Visualise
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Summary

Many tools implemented
Tools evaluated on non-PECES users and results currently analysed

First indications are that using the tools speeds up productivity
considerably

Tools available online from the PECES project tools site:
http://www.ict-peces.eu/eclipsetools.
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