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OME2 & OME

M = OME2 supports the modelling and analyzing of i*

models.
I

— SD: Iinsurance, assurance, and enforcement relationships
— SR: propagating workability, viability, and believability......
m = OMES3 has been designed with an inherent dynamic
— 1I* (Strategic Actor-based Modelling Framework)
‘N““ — GRL (Goal-Oriented Requirements Language)

nature and extensibility, it can support any
| — Annotation, reduced ER, ...
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frameworks defined on top of OME meta framework.
— NFR (Non-Functional Requirements Framework)




Goa of OMES3

= As a conceptual modelling tool, OME helps
— Building graphical models with a GUI
— Managing domain knowledge and software Knowledge

= Asa model analysis tool, OME supports

WM
— Modelling and reasoning on system properties of interest

-W““““““ - Gwdlng the design of organization as well as system

= As a framework developing tool, OME supports
— Describing new kinds of frameworks

— Development of framework specific modelling and reasoning
mechanisms
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Tool Interfaces (1) : To Developers

= project/model management interface

create and load projects and models, put models into project folders

gﬁﬂlganizatiun Modelling Environment 3.0

File Froject Model ey
-W““““N Load Project(s) Specify name of the new model
|| Elase Fraject IModelMarne
Mew Model Select project which nevy model will helong to
S el healthcare a
Open Model attack-defense ariginal |

DR.Solomaon
evaluation examples

meeting scheduler
hit examples (-
smart card old

‘“““H st card primite .

Caontinue Cancel
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ool Interfaces (2) : To developers

= Graphical model Editor

File Wigw I* Options MNFR Options

= (e el (] N N A (] N B -+ == = |===| = | = | ] b

Sawve || Actor | Agent | Role | Position | Resource | Task | Goal | Softgoal || Dependency link | Decomposition link | Contribution link | Means-ends link| 154 INS | Plays | Occupies | Covers || Resource dependency
o o [ = o

HF R Softgeal | Operationalization| Claim || Contribution Link | Comelation Link

anufaciure
Feliahle Card
Solution

Zard
mManufacturer

Pay for Card
solution as
expected

Frivacy Be
Frotected

Card Ba
Legitimate

Fay for software
as expected

anage Account
in Good Faith

Reliahle Card

Fead Write S ofare

Card Correctly

Gluickly Be paid

Software

ata Owhner Manufacturer

Brmingl e :
Reliable

Management
Software

Transmit
Coarrect Data




ol Interfaces (3) : To developers

= Model evaluation

3

-0 x| -0 = =12 x|
Eile View Window Help NFR Options | =81 x]
EH| & E = - E‘-'?E,'-_:':Impact Resolution x|
Sawe | Print NFRSoftg-:-aI Operationalization| Claim || Contrbution Link | Comelz
Step 1: ﬂ
Use this area to resolve the weak impactis) for Cedification[Summany]
‘ “W“ Impact Source
|N|:|ne MALC L

Resolve Weak Impactis) to:

x Jwlul~]wl|v]|

Carrectincormil

Step 2:
LIse this area to set label for Cedification[Summary]

Impact Source

" Contribution from Or hodes

Set Lahel for Cedification[Summary]:

Xl wlul~|wly]

Accept
Recommened label: « —
Cancel

v Keep propagating upwards(if necessand

=t
= tin
reimb ngmku‘ = 3
‘ — A :ﬂ‘ -
k

o

|
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I
Tool Interfaces (4) : To domain experts

U\ = Domain catalogues management interface

[ OME Module Editor =101 %]

~Modules— | |-Module Tree

CallCaontrol 23 Meeting-Schedule
firealarmi EI- Agreement

General_IP =D I15tarDependencyLink

- e Obtain Agreement
. =D 15tarDependencyLink
Meeting-Schedule Lol pgree To Data
WL =-@ Min Interruption

Eﬂ, IStarContributionLink New Cancept |

=% 15tarContributionLink e |

|»

Healthcare

module Tree | qit]

-l Preferred Dates REName I
=D 15tarDependencyLink
¢ ) Find Agreeable Date Using Scheduler Change Type |

M 2D IStarDependencyLink

b {7 Ohtain AvailDates Set Contributi... |

=-{"} Find Agreeable Date Using Scheduler
=-D IStarDependencyLink Delete |
[ Exelusions Dates
=D 15tarDependencyLink

¢ Lol Preferred Dates
(131 IStarDecompositionLink

= & IStarMeansEndsLink
. @ Agresable (Meeting, Date) :
=1 7% 1StarCantributionLink v|| [Main Command

Help |

—Applicability condition
| Exit |
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Tool Interfaces (5) : To theoreticlans

u
| = Telos Language & ConceptBase

U‘ !

* |nstances of GRL Softgoal
* Thu Aug 9 16:54:59 EDT 2001
*

}
Individual GRLNonlntentionalElement in Class with
attribute
aliasl: String
end

Individual GRL Softgoal in Class with
attribute

with
rule
parameterizerule: $ forall is2/Confidentiality n/GRLNonlntentional Element (exists isl/Security ac/GRLAndContribution (ac to is1) and (ac fromis2) and (isl

obj: GRLNonlIntentional Element
end

Individual GRLANdContribution in Class with
attribute
to: GRL Softgoal;
from : GRL Softgoal
end

Individual Security in Class isA GRL Softgoal

obj n)) ==> (is2 obj ) $ ;
inheritrrule : $ forall §/Security acl/GRLANdContribution (exists ¢/Confidentiality (acl from c)) ==> (acl tos) $

end

-“““““““ Individual Confidentiality in ClassisA GRL Softgodl
end

Individual Individual isA Proposition
end
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Tool Interfaces (6) : To XML Funs
= XML /GXL format exports

<! ELEMENT goal - nodel (nodel -constructors)>
<I ATTLI ST goal - nodel
goal - nodel -i d I D
goal - nodel - nane CDATA
description CDATA

#REQUI RED
#| MPLI ED
#| MPLI ED >

<! ELEMENT nodel - constructors (nodel -constructor)+ >

<I| ELEMENT npdel - construct or i ntenti onal -

relationships ) >

(actors?, intentional-elenents,

=7=ml wersion="1.0" encoding="UTF-38" 7=
=IDOCTYPE gril-spec {Wew Souwrcs for Ll doctvps, .. 1=
— =grl-spec=
+ =element-definitions=
— =goal-modesl=
=<goal-model goal-model-id="C:%Zome3%projectshgrl-samplesy%Z151-Fig7.xml" /=
— =model-constructors=
cactors =
— =intentional-elemaents=
— Zintentional-slement=
— =helief=
=hbelief belief-id="Element_4" belief-name="Conwvergence of media reduces cost of ovwnership" /=
=sbelief=
— =softgoal=
=softgoal softgoal-id="Element_3" softgoal-mname="Low Cost" /=
=/Ssoftgoal=
— =<task=
—<task task-id="Element_2" task-name="Use YoiceLAMN" /=
< /task=
+ =task=
& =goal=
=goal goal-id="Elerment_0" goal-mname="%oice Be Transmitted" /=
=/goal=
<Jintentional-element=
< Jintentional-elements=
+ =intentional-relationships=
—Smodel-constructors=
=sgoal-model=
=Sgrl-spec=




\||\WN Tool Interfaces (7) : To power users

= Who is a “Power User”?

— One who uses OME to build or experiment with
new modelling frameworks

— One who develops plug-ins to extend OME’s
functionality

s How to Create a Framework File?

' How to Build a Plug-in?
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| Create a Framework File
B
|

= Framework file must use valid Telos syntax.

= Framework must be described in proper

| Telos semantic, for example, pay attention to
] the concept of metaclass, simple class,
mega-class, token, etc.

“““““ = Specification of types occurs In simple class
level, instances of these types in models are
at token level.

- The specification of types must meet the

expectations (rules) of OME.
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W [\ cement type declaration

U SimpleClass MyFirstElement # (1)
IN OMEElementClass, OMEInstantiableClass #(2,3)
ISA OMEElement #(4)
| | WITH name
: "Element" # (5)
| — 46
“““““ : "An Element"
imagename #(7)
. "Graphicl.gif"
imagesize # (8)
““m width : 80;

height : 50

B | autogui 1 #(9)

Mﬂlﬂ A4 ]AlnAa ONANCAAONL.DO2SNN1
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A link type declaration

SimpleClass MyLink

u IN OMELIinkClass, OMEInstantiableClass # (10)
ISA OMELIink
WITH
attribute #(11)
| \N

to : OMEODbject;
from : MyFirstElement

L | name

: "Link"
“N““ imagename # (12)
height : 20
stroke

: "Arrow.gif"
-NNW“ . "dashed" # (13)

imagesize
autogui

width : 20;
1
N1 CASCON 2001



|
& Attributes

= All objects have a special attribute “name”.

= Objects can have arbitrary attributes, (e.g. domain,
value, etc.). OME supports two kinds of attributes,
| e

= Value attributes can be of type string or integer, and
| they may have values.

= Value attributes must be specified under a special
attribute category in the framework description.

= The tool has a “Value Attribute” interface that is
. provided to plug-ins, and implemented by
l  TelosValueAttribute.
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|
= Consaints

SimpleClass ChildB
IN OMEElementClass, OMElInstantiableClass
ISA OMEElement, ValidChild
WITH
name
: "Child B"
imagename
: "Task.gif"
imagesize

SimpleClass ValidChild
#(14)

IN OMEEIlementClass, OMEInstantiableClass
ISA OMEElement, ValidChild

# (15)
WITH

name
: "Child A"
imagename

ISA OMEElement
END

: "Resource.gif"
imagesize

width : 80;

height : 50
autogui

..
END

width : 80;
height : 50
autogui
01
END

SimpleClass MyExpandableElement
IN OMEElementClass, OMEInstantiableClass
ISA OMEElement, OMEGrowableElement
WITH
attribute
children : ValidChild
name
: "Expandable”
imagename
: "Actor.gif"
imagesize
width : 80;
height : 80
autogui
01

END

# (15)

# (16)

# (17)

11/4/01
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>

|
& OME-plug-in interface

Specify when (under what condition) the plug-in should be
loaded (via the definition of isCompatiable\With());

Build the methods current plug-in should
iInclude(classes inherited PluginMethods);

Specify where the methods will appear in the GUI,
possible alternatives are: Menubar, toolbar, and popup
menu.

In OME, model manager is responsible to establish and manage
mappings between models and plug-ins. The operations include:
InitializePlugins(), getAllPlugins(), and getPlugins().

The View asks the Model Manager for the plug-ins corresponding to
the model of current view.
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|
BB Build a plug-in method

‘

— A plug-in method can be seen as an agent
providing certain kinds of services to the
View.

|

| - Aplug-in method is reactive agent, who
simply waiting for requests (or signals)

from the View.

— A plug-in method is made available in GUI
-WNN at model loading/creating time.

M 11/4/01 CASCON 2001




8 The Lifecycle of a Plug-in Method

I Create a new model or load an existing model

View closed

\
—»[ Menu or button being available in GUI J< *

plug-in menu or button activated
| ]

—i Waiting for parameter J Cancelled

Receive a parameter

(g o)

B | sonone

Yes Any more?

l invoke()

[ Doing “job” J

11/4/01 Figure3: The life cycle of aplug-in method agent




“““ [** Thisisatoy example of plug-in for learning purposes. */
import java.util.Collection;

import java.util.LinkedList;
import java.awt.Image;
import OME.*;

public class ToyPlugin implements OM EPlugin {

/I Methods for this plug-in

private class ToyMethod implements PluginM ethod {
public void invoke() {
D.o("Hello World, I'm the ToyPlugin's first method!");

}

public String getName() {
return "Toy Method";

u OMEModel mod; }
LinkedList popupmethods; public Image getimage() {
return null;
public ToyPlugin(OM EModel model) { }
thismodel = modd!; , , :
! blic Coll Sub ViewC
‘ popupmethods = new LinkedList(); purelﬁmonjﬁuon getSubmen(ViewContext ove) {
popupmethods.add(new ToyM ethod()); }
“‘ public Collection getSubmenu() {
““““ public static bool ean isCompatibleWith(OMEMode model) { , rem
return true;
“N““ } public PluginParameter nextParameter() {
return null;
public Collection getMethods(View v) { }
} return null; §)ublic void passParameter(Collection param) {
public Collection getToolbarM ethods(View v) { public void cancelled() {
return null; }
public boolean isEnabled(ViewContext con) {
ViewObject vo = con.associatedObj ect();
public Collection getMenubarM ethods(View v) {
“““W“ return null; if (vo instanceof ViewLink) {
} return true;
}
public Collection getPopupM ethods(View v) { return false
11/4/01 return popupmethods; CASCON 2001 }
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#% OME 3 Documentation - Netscape

File Edit “iew Go Communicator Help

OMES API

-

HEck Earwand

@ w» A D 2 o

Reload Harne

= N G T N

Search

J' Bookmarks \3& Lu:nc:atiu:un:Ifile:a".n".-’EI.-"Iin.n"Iiu.-"Doc#omeS_documents.f’Dme_.-’-'-.F'I.-’cume_public_dou:.-"inde:-:.html

Metzcape Eritat: Security Shop Sham
LI &1 what's Related

All Classes
AbstractPluginkethc
CreateElementhethe
Createlinkiethod
henukdethod
ModelAtfibuie
MadelElemnant
Model/Link
ModelDhject
Maode!ValueAfnbufe
Ohbjecthethod

OV EEIsmeant
COMEFramework
COMWELInk
CEModel
ONEOR et
OMEPiugin
OMETvie

Pluginhethod
FluginFarameter

FopuphMenuSeparat
View

View . GraphicLocatic
View ! ocafion

) Tree Deprecated Index Help

FREW CL&SS MNEKT CLASS
SUmMARY: INNER | FIELD | COMSTR | METHOLD

FRAMES MO FRAMES
DETAIL: FIELD | CONSTR | METHOD

OME

Class AbstractPluginMethod

Java.lang. Object

I
+--0OME . AbstractPluginMMethod

Direct Known Subclasses:
CreateElementiethod, CreateLinkiethod, Menumlethod, Objecthethod,
PopuphMenuSeparatortethod

public abstract class AbstractPluginMethod
extends java lang Object

implements Fluginkiethod

This class is an adapter class that implements all the methods inthe PluginMethed
interface as no-op's and that also includes a list of the supported parameter types as

=

%f static fields.
M This class exists as a comvenience so that classes wishing to implement the
Vigwlibject Plugintlethod interface can instead extend this class and override the methods of
interest. (If one implements the Pluginkethod interface, one has to define all of the
methods init. This adapter class defines no-op methods for them all, so that one need
7 | ¥ only define the methods one cares about).
= == |Dacument: Done

iy A EXl | 4




U View hlanager

Ivbdel Ianager

E Lianager

A

OMES3 Architecture

Wiew Laver

Wiewr,

Frameworle,

Frameworle, o

Frameworl) |-

EE Laver

Plugins

OMMEDefaultFlugin

Frameworle -specific

Frameworly-specific

Frameweorl; -specific
Plugins

N
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""\-\.
LY
.~

-
-

v [Framewr orlc
File;

Meta Fram eworl \

Figure 1: The Architecture Owerview
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The model/framework

= Functions of model/framework module

— provides a simpler, more abstract interface to the information
stored in the KB.

— insulates the rest of the tool from a potential re-
Implementation of the KB.

-W““““““ — conceptually separates the model from its framework.

= Functions of model manager

— communicates with: KB manager, user, view manager, to
create new models, load and save existing models.

— Decides which plug-ins to include, and provides an an
Interface to plug-ins for view module.
l\“\\“\
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|
& The View

= Functions of the view module:

presents representations of the model to the user.

gives the user access to modify the model and/or its representation.
provides the user with access to the functionality provided by plug-
ins.

provides the plug-ins a means to receive input from the user.

makes changes to models by changing the copy of the model kept
by the View.

passes on the changes to deeper layers.

Each model can have several different kinds of views. These views give

\
M 11/4/01

various presentations of the same model.
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The plug-ns

|
= plug-ins are a set of modules that extend the

functlonallty of OMES.
— Each plug-in must implement the OMEPIugin.java interface.
e

A plug-in is a collection of methods.

— Each method must implement the PluginMethod.java interface.
-W“““““ — These methods can analyze and/or alter the view of the model,
HNNN

or the underlying model itself.

= plug-ins are loaded dynamically, depending on the

model and framework(s) in use.
— Only the plug-ins associated with the frameworks used by the
current model will be loaded.
‘“““ - This architecture allows framework specific functionality to be
mplemented in a plug-in.

| - There Is a special plug-in, OMEDefaultPlugin, which is always
11/4/0activated no matter whickhgaotePis loaded.




™ Plug-Ins

Mlodel2plugin
m ap

m ethaodl

U

Figure 1: Model Manager controls the map between models and plugins
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. Framework Description Files
|

Meta framework(ome.tel)

— includes following base types that all types must inherit from:
O (Non-expandable) Elements
— Nodes in a model graphic representation
U Expandable Elements

— Objects being able to include other (non-expandable) objects inside
their boundary
|

— Objects with internal states
O Links

“““““ — A connection between two other objects (can either be an elements or

L

a link) in the model
— Arcs (possibly directed) in a model graphic representation

= Frameworks ( istar.tel & nfr.tel)

— A framework specifies the types of objects that can exist in a model
employing the framework.

— A framework also specifies the relationships that can exists between these
objects in the model.

— In OMES, these object types and relationships are specified in a textual
| Telos file (.tel).

11/4/01 |n order to be usable, the typrsdasbbsanch off the OME Meta Framework
(ome.tel).




B OME new features
:
*

= Reasoning Mechanisms of GRL, i* & NFR

' =« Mechanisms for integration & validation:

““““““N = export models into XML format (for integration with UCM,
UML, doors, ...)
NN\N

= export models into O-telos format (for validation with

ConceptBase tool)
L

= User Interface Improvement
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Reasoning Mechanisms of GRL, I* and NFR

B Implement know-how KB and a knowledge accumulation/update
mechanism, to
-~ Provide general guidance for modelling procedure as well as reasoning
procedure;
-~ Abstract and accumulate domain knowledge(shown as domain

tal ) and licati ific knowledge;
B o komiedue by auerying develoners

ypical know-how knowledge includes:
* how to combine the contributions of low level nodes;
* what kind of NFR structures may lead to the always denied/satisfied softgoals;
* which nodes are the inflection nodes, and which are the nodes makes difference when

changes occurs
* how to detect “conflict-of-interests”, “common-interests”, “loops-of-
‘““““ dependencies”, “attack-defense contending”, “best-configurations”,......

internal goals and softgoals.

11/4/01 CASCON 2001

* how to evaluate current circumstance and alternatives on achieving/satisficing
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|
| Future Works

More Reasoning Mechanisms

Automated Plug-in and Framework generation
Tool

Web-based interface

Tighter Integration with other tools: UCMNav,
Rational Rose, etc.
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Automated Plug-in and
Framework generation Tool

= Provide more friendly tool support for power
' users:

N““““““ — build interactive GUIs

“““““ e to create new frameworks based on template
(OME Meta framework ome.tel);

e to program new plug-ins based on template
“N“ (PluginMethods.java, OMEPIugin.java), similar
to Visual studio.

11/4/01 CASCON 2001
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Related Links

w = OME tool.

http.//www.cs.toronto.edu/km/ome/
m SN
““““N = Publications: |
http.//www.cs.toronto.edu/~eric/
| = GRL Modelling Language:
http.://www.cs.toronto.edu/km/GRL/
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