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Agenda 0&“

“» Demands for ICT supported Governance and Policy
Modelling and the OCOPOMO project

“* Scenario building and analysis

“* Integrating collaborative scenario texts with formal policy
models

“* Pilot cases, expected outcomes and innovation
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Challenges in Policy Development 0&“

s Appropriate ICT support in policy planning not deployed
widely

* Management of complexity in strategy and policy formation

*» Development, visualisation and simulation of appropriate
policy models usually done by experts

black-box approach

*» Lack of open collaboration and therewith transparency in
identifying the crucial features of complex social environments
to inform policy models

* Online participation means not yet deployed widely in
strategic decision making
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Need for ICT Support in Policy Dcorom(
Development ==V

“» Comprehensive IT solutions to support
policy analysis, modelling and simulation

collaboration among
= policy analysts and policy operators
= wider stakeholder groups
= general public

“* ICT support along the whole policy development and
stakeholder participation process
“» Textual scenarios as a crucial but simple means
to actively engage constituencies in policy development
to enable transparency
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Aims of OCOPOMO Project 0&“

“* Support key stakeholders to participate in the processes
of policy formulation

* Integrate methods and tools of scenario-based policy
formation with formal policy modelling

“* Develop an integrated ICT platform for efficient policy
making

Open collaboration along the policy process
Engagement of wide stakeholder groups
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OCOPOMO’s Integrated Policy Dcorom(
Process and Involved Actors

@Definition of initial

Development of evidence-based,
scenario and collection _|\> stakeholder-generated scenarios
of background i i
information y

evelopment of conceptual models

D00 N\
Evaluation of
evidence-based vs.
model-based 5 @ 4 @JL

scenarios Simulation and
@ generation of Programming of
Consistent policy models model-bgsed selley i
scenarios

Legend: Actors: Domain Experts (Policy Planner /
E 1 Prodess phase @ Strategic Decision Maker)

Stakeholders involved
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ICT Toolbox 0%'32-2'!00

: : Scenario development and
< Discussion policy modelling tools
z forum
- = N Scenario
Interest S Wiki development
groups 5 _ =)  “c
Q Online chat
i "R = =
: ) ® 3 Argument Policy Complexity
_(8““5'_3 visualisation modelling |[**| management
Polic = o : tool support
operatgrs S o FEURE
n = feature
q |t i I
. \ E % Simulation
T st : Content base and
+ e @ Social knowledge management
8 5 community
. o ©
S Semantic Information base
& © search
2 - 4
| t Further
£

advanced
Expert groups features _
7 management 7

SEVENTH FRAMEW! ORK
PROGRAMME



1 2

CCD:

(Consistent
Conceptual

Descriptions)

generated SC:

‘ St sc1

4

Stakeholder- \gu Y

DcoromM(
4
\/
Simulation
model
ﬁ Fact "

conditionl,
templates condition2,

and Facts

Then

\ action1,
action2,

Model
generated
= SC:
\
I —

Legend: m Process phase Expert knowledge ]

= |Nformation flow '

Information flow
detailed steps

Documents

Scenarios

@
@
O

1S ]

o

Relevant aspect

Network of social
relationships

Rule-Dependency-
Graph



Transformation Needs

O & =) & = ()

Structured Formal policy
g:::\;‘ﬁ;”;ﬁg data in models
conceptual (Multi-agent
Background data models (CCD) model)
(Consistent Conceptual
Description) Agent types
Agent
rules

Simulation world

World Facts




Agenda

L ) 4

<&

L)

L)

<&

L ) 4

L)

o0

o0

10

» Scenario building and analysis

© OCOPOMO consortium, www.ocopomo.eu

ENTI
RRRRRRRRR



What Is scenario building oo%';ﬁgoo

“* Method for foresight according to Geschka (1978):

“systematic,

participatory,

future intelligence gathering and
medium-to-long-term vision building process
aimed at present-day decisions and
mobilising joint actions”
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Collaborative Scenario Building In Dcorem(
OCOPOMO —

*» Scenarios

Are textual description of a perceived view or understanding
of a topic under discussion

Cover existing world status or mental model of stakeholders

“» Alternative scenarios to describe different aspects and /or
alternatives

» Different stakeholder groups develop different sets of
scenarios independently

“* Scenarios may be conflicting among stakeholder groups

% Scenarios may be extended and therewith advance an
existing scenario (nesting scenarios)
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Scenarios as instrument for Dcorom(
stakeholder engagement —

“* Scenarios can be developed in a transparent and inter-
subjective manner

“* Scenarios used as common reference point for formal
policy modelling and as communication instrument

% Relevant information and data can be included in
scenarios in an unbiased manner by stakeholders

“* Assumptions on developments expressed through the
scenarios are shared
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Integrating Scenario and Formal DcoromM()
Model —

*» Goals, scope and social processes specified by
participating stakeholders

s Stakeholder-generated scenarios inform formal policy
model design

Key in model design: agent descriptions & if-then rules

Stakeholders see natural-language pseudo code
» Enforces precision in use of language, expectations, goals

“* Models produce simulations, which result in model-based
scenarios
“* Participating stakeholders evaluate model generated

scenarios
Surprises involve further investigation of model & scenarios
Iterations in developing formal policy models
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Technical tool to support the Dcorom(
OCOPOMO process ——

®) )
U@uctured Structured Formal p@

scenario and datain models
Background data conceptual (Multi-agent
models (CCD) model)
(Consistent Conceptual Java Code

Description)

CMS Simulation Engine
e.g. Alfresco CCD Tool e.g. DRAMS
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Technical tool to support the process

®) )
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coroM
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Annotation Tool o
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Modules of the CCD Tool 0&“

s Conceptual Description Tool (CD Tool):

supports the Facilitator and the Policy Modeller in
describing a conceptual model of the policy case.

“* Annotation Tool (AnnoTool)

background information (e.g. statistics, stakeholder
scenarios) are annotated and linked with relevant actors,
objects and actions documented in a CCD file.

* Transformation Tool (TransTool):

supports the Policy Modeller in generating source code
from the CCD
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System Design 0%'?;;!!0
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Meta Models 0&“

* What is meant with a Meta Model?
In this context:

Model that defines the components of the concept.

< Annotation Model:
Defines the components of the annotations

% CCD Meta Model:
Defines the components of a CCD

< DRAMS Meta Model
Defines the components of the DRAMS Simulation Engine

s CCD2DRAMS Meta Model
Defines the matching between components in CCD und DRAMS
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CCD Meta Model

ributelale | Ction
H attributeal H Act

D..*

*
attributevalues relatedactions UD’“E oo 0.
0.* a..*
|:T aes relatedfctions
il =
H attributed.. actors
ifpLtsFor outputsFar actions
I:l..*
ree——; instance
H Relation relations B ConceptD..1 outputs
- target 0.* 0.* inputs
- 0.1
1.1
0. * actions
concept m——
relation g H Actor
p- N H actionInputOutpee
H Ohijert -
actors oL 0. #
ActionInputOutputs h
0.* objects subtypes
subtypes 5 D
22 © OCOPOMO consortium, www.ocopomo.eu

S —
SEVENTH FRAMEWORK
PROGRAMME



Example of a CCD File 0%':2‘2'!@0

<actors xmi:id=" 0EPZjsPREeCTEdubIHI pu" name="Nayor" actions=" 0XPI5sPxEeCTEdubIH3 pw'":
<annotations xmi:type="org.ocopowo.annotation:Filelinnotation™ xmi:id="_ 0EXPIjSPREeCTEAubLIHI pw" phrase="MNayor"™ start="5313" lengt
<annotations xXmi:type="org.ocopomwo.annotation:FileAnnotation™ xwmi:id=" 0XPIKNPxEeCTEdubIHS pw" phrase="The &fxD; cfxhk; Hayor has ne
<relations xmi:id=" 0XPIkcPxEeCTEAubIHS pw" name="prepare and publish" target="_ 0ZPZzMPxEeCTEdubIH3 pw":>
<annotations xwi:type="org.ocopomwo.annotation:Filednnotation®™ xmi:id=" 0XPIksPREeCTEAULIHI puw" phrase="MNayor mwust prepare =and
<annotations xXmi:type="org.ocopomwo.annotation:FilelAnnotation” xmi:id="_ 0ZPIkSPxEeCTEdubIHS pw™ phrasze=" Mayor responsible for
</relations>
<relations xmi:id=" O0XPIINPxEeCTEAubLIHI pw" name="work with" target=" O0XPIisPxEeCTHEdubIHI pw':
<annotations xmi:type="org.ocopowo.annotation:Filelnnotation” xmi:id=" 0XPZlcPxEeCTEAubIHS pw™ phrase="The Mayor will work wit
<annotations xwmi:type="org.ocopomo.annotation:Filelnnotation™ xmi:id="_0EPZ1sPxEeCTEAubIHI pw" phrase="These arrangements prow
<frelations:>
<relations xwmi:id=" 0XPI18FPxEeCTKdubIHZ pw" nsme="work with" target=" O0XPEgsPrEeCTEdAWlIHS puw'™>
<annotations xmi:type="org.ocopomo.annotation:Filednnotation™ xmi:id="_0XPZmMPREeCTEAuWbhIHI pw" phrase="The Mayor will work wit
<annotations xmi:types"org.ocopowo.annotation:Filelnnotation” xmi:id=" O0XPImcPXxEcCTHEAUBLIHS pw™ phrase="These arrangements prov
<annotations xmi:type="org.ocopowo.annotation:Filelnnotation” xmi:id=" 0XPImsPxEcCTEAubIHS pw™ phrase="HCA and its London boar
</relations>
<facrtors:
<actors xmi:id=" O0ZPEZmSPREeCTEdubIHI pu" name="Household":
<relations xmi:id=" 0XPInMPxEeCTEdubIH3 pw" name="household income" target="_DXP23BPxEECTKdubIHS_pw"H>
<facrtors:
<objects Hwi:id=" 0ZPincPxEeCTEdubIHS pw" name="Housing"™:>
<annotations xmi:type="org.ocopomwo.annotation:Filednnotation™ xmi:id=" 0EFIinsPREeCTEdubIHI pw" phrase="proportion of affordable
<attributes Hmi:id=" O0XPInSPxEeCTHEAUBLIHI pw"™ name="i=z affordable™ description="4 house iz affordable if its price is in the lowe
<annotations xmi:type="org.ocopomo.annotation:Filednnotation™ xmi:id="_0XPZoMPREeCTEAubhIHS pw" phrase="The ratio of lower guar
<values xwi:id="_ 0XPZocPxEeCTEAubIHS pu' name="trus"/>
<values xmwi:id=" O0XPZosPxEeCTHAWLIHI pu' name="false"/>
<fattributes>
<attributes =mi:id="_ 0ZPZio8PxEeCTEdubIH3 pw" name="is market"ﬂ
<values xmwi:id=" O0XPIpMPxEeCTHAWIHI pu' name="trus; >
<values xmi:id=" O0EPipcPxEeCTEdubIHI pu™ name="false"/ >
</attributes>
<attributes Hmi:id=" O0XPIpsPxxEeCTEAUbLIHI pw"™ name="tenure’™ description="If & private housfe iz not rented it means that it is owr
<values xmi:id=" O0EPEpBPxEeCTEdubIHI pu" name="owned" />

B mTT.m owET T AT oA Trre PN
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Example for a CCD:
Actor — Network - Diagram
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CCD Tool in Action

& Annotation - Eclipse Platform

File Edit Diagram MNavigate Search Project Run C¥S  Window Help
Bl LondonHousing. ced = LondonHousing.ced &7 [d] LandonHousing.ced_actions =0
=
298 To work with London’s boroughs to ensure the effective local delivery of our shared aims. [t
| seg
201 nnotation |
s01 Annotation Too
902 3.1 Delivering scross London
203
904 VWision To develop, through the HCA, new partnerships and hetter approaches to providing homes in successful communities.
905 London now has 8 unigue set of arrangements in place — with the Mayor respongi F
S06and its London board, chaired by the Mayor, responslble for houslng deliv
and the b 1yhs to work g
208 developlnq better relationships with the develupment 1ndustrv as a whole, and creatImy FE iz a need
to build on these devolwved arrangements, to ensure that local communities have greater engagement in and support for how housing
iz deliwvered in their local area. '
London®s housing market has been seriously affected by recent ecohnomic and financial conditions. The economic downturn has created
mwajor challenges in maintaining delivery of London®s housing supply pipeline.
But it is essential that delivery iz maintained, as the downturn has not, in any way, reduced the need and demand for more homes
in the capital (see Section 1.1). In fact, many problems have heen exacerbated. Providing an adequate supply of high-guality homes
iz also wital to maintain London’s international competitiwveness, and the construction industry itself is a major source of
employment in the capital. In addicion, a loss in capacity in the dewvelopment sector will impede market rEcovery for London. v
Selection hnrnugh developer-scenario-Z2 bxt Hnuslng _Strategy_Final FEth txt [RosewalInterview. 28 06-11 text | MarkatDownitrm bxt |
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=[] 4 ©C0 London Housing
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=[] 4 Actor GLA

[[] 4 File Annatation GLA

[[] 4 File Annatation hat my housing palicies are already having such a pasit
=[] 4 Actor Baraugh

[] % File Annotation BOROUGHS

[[] 4 File Annatation BOROUGHS
=[] 4 Actar Finance House

[[] 4 File Annotation finance houses
=[] 4 Actor Developer

[] % File Annotation DEYELOPERS
=[] 4 Actar HCA
[ 4 File Annatation HCA
[[] 4 File Annatation The HCA is the primary agency for the delivery of this <
] <+ Relation responsible for

CD Tool

[[] 4 File Anfskgtion The O OMayar has negotiated affardable housingD Oc
=[] 4 Relation prepacg and publish
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=[] 4 Actor Household
[[] % Relation hausehald income
&[] 4 Obijects
=[] 4 Obiect Housing
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=[] 4 Attribute is affordable
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[] & Attribute Yalus trus
[] 4 Attribute value False
=[] 4 Attribute is market
[ 4 Attribute Yalue trus
[] 4 attribute value False
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[ 4 Attribute valus owned
[] 4 attribute value rented
[] 4 Attribute Yalus rented and owned
=[] 4 Object Private Housing
[[] 4 File Annotation market:
[ 4 File Annatation In the current period of housing market uncertainty
=[] 4 Attribute isaffordable
[ 4 Attribute Yalue trus
[] 4 attribute value False
=[] 4 Attribute tenure
[ 4 Attribute valus owned
[] ¢ Attribute Yalus rented 3
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DRAMS Dcoromo

+» Declarative agent modelling platform

Equip agents with expert system capabilities: describing agent
behaviour by declarative rules

Individual rule sets for each agent type (or even instance)
Individual working memory for each agent instance
*+ Rule engine component for multi-agent simulation models

Distributed rule engine: agents behave in simulation runs
autonomously according to their rule specifications

Simulation dynamics is generated by individual agent behaviour,
together with interaction between agents (inter-agent
communication)

* Java-based implementation

Full flexibility regarding interface definition for integration with
OCOPOMO toolbox

Integrable with widely applied simulation tools (e.g. Repast)
Completely open source (including used external libraries)
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DRAMS: core classes

1 [RuleEngiemanager DRAMS Core
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Transformation: CCD2DRAMS

H Attrbutevais E Action 1 [RuleEngineManager -ruleEngines [ RuleEngine D RAM S CO re
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o N
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Some Implementation Detalls 0&“

» CCD Tool:

Editor: Implementation as Eclipse-Plugin

Viewer: Will be implemented in RAP (Rich Ajax
Applications)

Different visualisations for domain models (CCDs)

Modul based architecture => usable in other conceptual
modeling approaches

+* DRAMS
Declarative agent modelling platform
Implementation in Java based on Repast
Eclipse-Plugin available to support policy modellers
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“* Pilot cases, expected outcomes and innovation
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coro
Three cases 0@%'!00

“* Renewable energy policy in Kosice Self-governing
Region (KSR)

“* Knowledge transfer in tourism and cultural industries in
Campania Region of Italy

“* Housing policy in London (additional case)
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Innovations in OCOPOMO 00%'3220'!@0

“» OCOPOMO policy development process: integrated
approach from narrative scenarios to formal policy
models

Iterative process of identifying the parameters and features
iInforming formal policy models

“ Consistent conceptual description (CCD): Incorporating
traceabillity in the iterative policy development process

“ Open collaboration in policy development through
Integrated web 2.0 based e-participation toolbox

Enabling policy analysts, policy operators and wider
stakeholder groups to work together collaboratively
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Expected impact 0%20'!@0

“+ Contribution to strategic policies and to implement open
government

“ Contribution to transform government and administration
to an open, effective and efficient participative
governance (good governance principles)

“* Provide new opportunities for open discourse among
stakeholders of the policy domain and the policy experts

In stakeholder-oriented scenario generation
In evaluation of formal policy models

“* Improve transparency and traceability in strategic
decision making by involving different stakeholders in the
participative process via the open collaboration platform
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Agent design: overview 0&“

“* Modelling framework is RePast 3.1

“* DRAMS is implemented in Java and we have an abstract
agent class independent of modelling framework and an
abstract model class for RePast 3.1

< Agent design implemented as fact templates and rules
“» Some facts can be shadow facts (using JavaBeans)

“* Facts can be added to fact bases directly from Java to
support updating and post-execution processing.

“* Categories of rules for decision-making and for
endorsements
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Agent design: DRAMS 0&“

“ Each agent has a rule engine, rulebase and fact base

% Agents can read and write to their own fact bases and

communicate with other agents by writing on the other
agents’ fact bases

“* Public knowledge is represented by facts on a global fact
base open to every agent for writing and reading
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Agent design: endorsements 0&“

“* Endorsements are mnemonic tokens attached by agents
to other agents (reliable, trustworthy, etc.) or to other
objects such as plans or mental models (successful,
unsuccessful)

“* Endorsements have ordinal values used to rank agents
or other objects such as plans or technologies.

“* For efficiency, endorsement values calculated in Java
and asserted as facts to agent’s fact base
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DRAMS Dcoromo

+» Declarative agent modelling platform

Equip agents with expert system capabilities: describing agent
behaviour by declarative rules

Individual rule sets for each agent type (or even instance)
Individual working memory for each agent instance
*+ Rule engine component for multi-agent simulation models

Distributed rule engine: agents behave in simulation runs
autonomously according to their rule specifications

Simulation dynamics is generated by individual agent behaviour,
together with interaction between agents (inter-agent
communication)

* Java-based implementation

Full flexibility regarding interface definition for integration with
OCOPOMO toolbox

Integrable with widely applied simulation tools (e.g. Repast)
Completely open source (including used external libraries)
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coroM

DRAMS: components and integration

Declarative rule engine (DRAMS) Simulation framework (Repast)

RuleSchedule

SimulationSchedule

RuleBase

- import of CCD data _ - import configurations
- formal model generation Modelling Ul Experimentation Ul - — 4 - export simulation data
- visualisation of dependencies - control simulation runs
Modelling front-end Experimentation front-end
Rule Manager Simulation Manager

Alfresco simulation subsystem
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DRAMS: rule engine 0&“

% Software system, consisting of:

A fact base, which stores information about the state of the world
in the form of facts.

A rule base, which stores rules describing how to process certain
facts stored in fact bases. A rule consists of a condition part
(called left-hand side, LHS) and an action part (called right-hand
side, RHS).

An inference engine, which controls the inference process by
selecting and processing the rules which can fire on the basis of
certain conditions.

< DRAMS is designed as a distributed, forward-chaining rule
engine
Incorporates a data-drive rule scheduling mechanism to

efficiently cope with intensely dynamic fact base contents (which
IS typical for simulation applications)
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