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Outline

e Models in SoftEng (and elsewhere)

e Our history in building modelling tools
e Marama motivation/requirements

e Marama overview

e Examples of Marama modelling tools
e Current & future work

e Conclusions



e CSl @& OF AUCKLAND
Softwreimonton

Il WPIOVEMENT " Te Whare Wananga o Tamaki Makaurau

SPPl " %2 THE UNIVERSITY

Models, models everywhere...

e Software engineering:

- OOA/D, requirements, processes, networks, tests,
configurations, code, ...

e Construction/Engineering/Comp Systems:

— Structures, plant, plumbing/electrics, materials, ...
- VHDL, electromagnetics, processes/tasks, ...

e Health:
- Patient diagnoses, treatments, imaging, ...

e Business:
— Processes/workflow, financial, economic (!), ...

e Others:
— Families, Friends/social/business networks, ...
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Working with models

Aut
unda

noring, visualising, navigating, transforming,
erstanding, evolving, ...

Rec

uires appropriate TOOLS to support these

Tools must be usable, scalable, sharable, robust,
extensible

Ideally we want to provide domain-specific visual

languages (DSVLs) to represent (parts of) models in
“closeness of fit” to end user/domain

We

want tools to support these DSVLs

BUT - building such DSVL modelling tools is HARD!
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UoA Modelling Tools — a brief History

Design Tools- Frameworks for Meta tools for specifying &
Engineering constructing multi-view constructing multi-view
+ Software Multi-notation environments multi-notation environments

: Pounamu
Ispel JViews
1990 1997 2003
| | | >
Kea MViews JComposer Marama
1989 1993 1998 2006
Prolog Java Java, RMI, Eclipse +
Web Services Java

Applications developed using the frameworks & meta tools
Commercialisation/industry transfer

-—_— -

(An aside: Evolving Frameworks Pattern Language
- a nice framework to describe this evolution...)
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Marama - some key goals

Make modelling tool implementation easier for:
- Experienced domain modellers (may not be developers!)
— Familiar with basic modelling concepts
e Eg EER, OCL, meta models
— Construct basic modelling tools within 1 day
e Plus time for backend code generators etc

Leverage strength of Eclipse platform

— Standalone Pounamu left us with too much to support
infrastructure to develop e.g. save/load, XML, GUI, remoting
e Make use of EMF, GEF, JET, events, etc

— Eclipse community & open source attractive

Paper at ASEO6 on early version of Marama
- Used Pounamu metatools
— Realised tools in Eclipse using Marama runtime plugin

Paper at ICSEO8 on (more or less) latest Marama toolset
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Marama - some key requirements

e Need to be able to specify and generate:
- Meta-model
e represents the target model elements
— Icons and connectors
e visual representation(s) of model
- Views and view to model mappings
e View — model consistency
— Behaviour
e Constraints, operations
— Model transformations
e Backend code generation
e Tool integration
— Tool deployment
e Scalable, sharable, usable, intelligent, ... tools
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Marama - basic architecture

Eclipse IDE

Marama Meta-tool
Application

Specification Tools

Meta-model
Designer

Shape Designer \

Marama Plug-in
(GEF Editor)

View Designer

Eclipse IDE

EMF OCL Plug-

Marama Plug-in in (OCL
(EMF Models) Interpreter)

resource
\ \ management

Tool Specifcations
— XML documents

Adapter API

4 / (6)

) i _ |
vent handler objects
@)
/

y 4

4

Marama save files - Eclipse
workspace files (XMI)

Tool specification
projects (XML)
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Example tool: MaramaMTE

' ArchitectureDiagram.maramaviewType I |=| MaramaMTE.maramaToolModel Irﬁ *504,maramaDiagram 23 = 0|
[§ Select ~|
EL Marquee
% Sketching tool TravelPlanner1 PE—
= Shapes »

I ClientShape

P a I e tt e B ObjectShape FlightService

B DatabaseShape
- . ;
I TableShape i SelectFiights 3 —w{flights
M Servershape A ¥
B ServiceShape ; a
—plseats E
B RequestShape selectSeats = —

(= Connectors > _ __.-—--""'____-

} ClientServerConn e T
} ServiceConn selectFightseat | /
} TableConn bookingService R SaTUECEaE I I .
} RequestConn M O d e I n g
} RequestTableConn confirmSeat i n d O
} DBConn W VV
} ServerObjectConn o
™|
m = 8 ‘vExported Prope... ' Property Mapping | Formula Constr... ' Formulae View | Model Instances { Console ‘ E‘E Outline 52\ =‘ 8|
| i | L v e B RemoteObiject.flightService_ A

B Service. flightService. findFlight_

P t Val
P ro e rt Y S B Rrequest.findFlight.selectFlights_
*Model Elemen

B applicationClient. TravelPlanner1 I
id findFlight. selectFlight = He pe S
Sheet ! LA L #- M RemoteObject.bookingService_ r

Location 186, 145
M Service.bookingService. confirmSeat_

(>

LU

name selectFlights

remoteObject & 1 B Request.confirmSeat, confirm_
remoteServer ArNZFlightsDBE B service flightService. findSeats_
remoteService B Rrequest.findSeats.selectSeats_
requestkind DB Select )] B service.flightService.reserveSeat_

< 1 | 3 +- M Request.reserveSeat,selectFlightSeat_ b
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Meta model specification

5 ArchitectureDiagram.maramayiewType J =] MaramaMTE.maramaToolModel 223-' -A,E SOA.maramaDiagram l
Select
e EER (KISS) Fooew — —
i Marquee | RemoteObject ervice detrake
_ E N tl tl es Iy Sketching tool name String key id String key @ _ServiceRequests ey " @
I : requektedStpvice name String nonkey
(- Shapes # | | objectkind String nonkey . name String nonkey ety - -
timesToCallint nonkey remoteServer String non| '.

1 1 [ EntityShape oy . )
- Re I a tl O n S h | p S B Attribute ' | commitAtEnd String nonkey remoteObject String nonke 4
B ModelEventHand] cepite remoteService String nonke.

j— S u bty p i n g B ModelUserHandee... - ServerDatabase I response String nonkey
sequence String nonkey

@ Formula | ApplicationServer sppServer

requestKind String nonke:
- RO I es M Focus name String key db d : 9 ta .

B AssociationShape

host String nonkey

- . =]
H ServerObject |—appheationTerver - -
- Att r I u t e S (= Connectors * serverKind String nonkey Database
) Attrlink 1| name String key
—_ K e y S } Subtypelink ApplicationClient B lr host String nonkey reqqest
)} FormulaLink. serper

name String key i |
} RelationLink .

= host String nonkey .
o O C L CO n St ra I n ts kind String nonkey . o [RequestDETab
threads int nonkey
(see later) l—J

Attribute calcns

name String key
- I n V a rl a n t S Exported Properties | Property Mapping  Formula Construction Yiew odel Instances ‘ Console ‘ Formula Debugger ‘ Outline |
B . e . id context expression

— C a rd I n a I I t I e S i1 Request.id self requestedService. name. concati'. J.concat(name)
3 Request.requestKind Set{'RMI Call','CORBA Call', 'HTTP Request','DB Select','DB Update'}
7 RemoteObject.objectKind Set{'RMI Object’,'CORBA Object’,'JSP Page'}
3 Request.remoteObject if requestKind="DE Select' or requestKind="DB Update' then DatabaseTable. alllnstances()- >collect{name) else RemoteObject. allinstances{
4 Request.remoteService if requestKind="DE Select' or requestKind="DB Update' then Set{} else RemoteObject. allinstances()- =select{name=self .remoteObject).sel
6 ApplicationClient. kind Set{'RMI','CORBA','HTTP'}
2 Request.remoteServer if requestKind="DE Select' or requestKind="DB Update' then Database. allInstances()- >collect{name) else ApplicationServer.alllnstances()-:
8 Service.id self.object.name.concat{'.").concat{name)
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Icon and connector specification

I'E MaramaMTE.maramaToolModel l ArchitectureDiagram.maramaiewType B diagrami.maramaShapeType X = 8)
Ih Select

+ Marquee

[ Sketching tool
(= Shapes > [ [

name iname

B LabelShape

B TextFieldShape
B TextAreaShape
B Shapeviewer
I Shapeshape id
(= Connectors >
} SubshapeLink

} Connector

} RelationLink

} ConnectorViewer

name iname

name name

name |

name
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View and view-model mapping specn

e Elements in view
e Mappings
- Entity to Icon

— Relationship to
connector

Attribute to
property

e Constraints
Specialised
relationships eg

enclosure,
containment
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B visualUserHandler...
M VvisualEventHandl...
B ViewAssociation

B viewConnector

B ViewEntity

M viewShape

B viewMapping

M Focus

I Formula

(= Connectors *

} MappingLink.
} FormulaLink

5] MaramaMTE. maramaToolModel | ArchitectureDiagram.maramaviewType S@ = 8]
[§ Select

i Marquee

(= Shapes »

CllentShape ServerShap Ob]ectShape R.. Servncesha RequestShap DBWbBSGShaD TabIeShaD
hame name hame name Iname:name diid | idid Iname: name Iname:name
ame:name 1. [name:name '

)

kllentServerCom ][RequestTab...] [DBConn ] [ServerOb]ectConn] %ef‘!l'leconn ][rabIeConn

] [Reqn.lestConn

I' .' 1 I
ClientServe...| |RequestTa...| [DBConn_Ser... ServerObjectC. .. | |ServiceCon... TableConn_Da, .

RequestConn_...

|C|ient5ervef | |RequestDBTable| |ServerD;tabase | IServer:)biect | |0bject5ervice batabasleTables|

|ServIceRequests|

‘Exported Propetties ‘ Property Mapping [ Model Instances ’ Console

id context

1
2

expression

encloses(ObjectShape, ServiceShape, ServiceConn)
contains(ServiceShape,RequestShape,RequestConn)
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Generated tool - performance eng tool

' [ ArchitectureDiagram. maramatiewType | |~ MaramaMTE.maramaToolModel ‘ [ *s0a.maramabiagram % " =8 ‘

[y Select s

i Marquee - -

Nl — Web form interaction spec
(= Shapes »

M ClientShape o —_ . =
B Objectshape fightservice [ *marama_1.poutiodel . *arch_l.poubiagram | pageflow_travell.... &% @ TravelPlanner 1. java 3] BookingTest1 java = 8
B DatabaseShape h Salact

W Tableshape iohte fe———————ffights [, Marquee

W ServerShape o E h Skebching kool Teskl e
M ServiceShape o,

_ |-+5hapes * s
[ RequestShape electSeats | _ Ji=haw 5 D.&
" I Action
([~ Connectors » T o
‘ clients c — B Page
lentserverConn ~
| servieeC [ B Clentshape 65 -
erviceconn
selectFlightSeat et
- - = = A
| TableConn bookingService PE————. L= Connectors i CIHNOND \\
| RequestConn 13

| RequestTableConn
| DBConn
| ServerObjectConn

4 Transition %ﬂ-/ﬁ Vo :
= = <>
|confirm | \ -

. E=EE
kY
= )
\‘. KI

m =8 'Exported Prope... ' Property Mapping Formula Constr... |Formulae Yiew Model Ins! N
‘ 5] |:.=:;> B | ® B RemoteObject. FlightService_
rsse Vel — = B service. flightService. findFlight_ baokFlights
*Model Elemen =1 B Request.findFlight.selectFlights_
d findFlight selectFlihts M applicationClient. TravelPlanner1_
Location 186, 145 = | @ M RemoteObject.bookingService_ : :
name selectFlights e : Se'Vice-bDO'i"QSEWite-C‘:”ﬁ"“Seat- [ Properties 5% % % 7 T O |Problems Javadoc Declaration Model Instances Console |Error Log & =0
S liqhts B Request.confirmSeat.confirm_
::zz::g::j:: FlightsDB o B Service. FlightService. findSeats_ memt" | value & bt
remoteService B Request.findSeats. selectSeats_ Medsl Elemenis = M applicationClient BookingTest1_ -
requestkind DB Select V|| @ B Service flightService reserveSeat_ dlelaykind Randam + Transkion -> Page Jogin
< AL | & + B Request.reserveSeat.selectFlightSeat_ delayMax 300 + I Page.login_ N
S:mzm 50 + W action, vald

Architecture spec e } s bt

3.:3 ::d:;t - i Transiion -> Action bookfights_
+ Action, findFlights_
4+ M Action bookflights_
+- W Action kegOut_
* 2| |5 M page fliphtsesch -
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Marama - key requirements

e Need to be able to specify/generate:
v Metamodel
v' Icons and connectors
v Views and view to model mappings

— Behaviour
e Constraints, operations
— Model transformations

— Tool deployment
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MaramaTatau — model level constraints

o Specification of behaviour always difficult in meta-tools:

— Initial approach - Java event handlers (code plug-ins)
— Clumsy to write, need detailed API knowledge etc

e MaramaTatau allows constraints to be specified as OCL
expressions over the meta model elements:

— Textual OCL expression

— But constructed using spreadsheet approaches
— Click and connect

— High level visual repn
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Constraint construction

s Select
[, Marquee
;¢ Sketching tocl .
B~ - Grey border annotations
e sensible to use in formula
W ModelLisertandke... .
i mm::? . Green arrow annotations
Foous H
=P | | mrrrrre— mula dependencies
|~ Conrectors * price double nonkey iﬁ
1 Motk big boolean nickey ®| Part
4 Subtypelink pa'l::-Luth'hJ:Lrl:sTe:-:l:rnirr. _n areadoubls nonkey
1 Formuatink __dq:i:hdud:i:nurh-r
b T o
markup double nonkey
Green circle annotations =™
formula for this attribute/entity
Formula = Formuda Construction view 52 . Model Instances | Console | Formula Debugger | Cutine
; £ | s==Refererce-baseds==
. Salect a Formlas _'5 el seff : . .
constructlon.;EMSH{MMMQH.................................. i[r:“eﬂ . Built in function
area T palette

==aum{)
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] Architecturebiagram. maramayiewType

(ﬁ MaramaMTE.maramaToolModel &2 I

self.object.name.concat('.').concat(name)

B ModelEventHandl. ..
B ModelUserHandle. ..

| [ Select
{1, Marques [ RemoteObject | ServiCe
[ Sketching kool name String key id String ke
2 requ
(== Shapes # || | objectkind String nonkesy ’ name String nonkey
I ErtityShape tirnesToCallint nonkey
B Attribute L ommitAtEnd String nonkey

remol
I Formula | ApplicationServer 5l
B Focus name String key
B Associationshape o hiost String nonkey
Serverohject Cle
[ Conneckors o+ | serverkind Skring nonkey
| AkkrLink 2!
1 Subtypelink [ ApplicationClient
! SEFpEr
1 FormulaLink name String key
1 RelationLink : .
kind String nonkey .
threads int nonkesy

ServiceRequests

ServerDatabase

WEN

| Database
narmne Skring key
hast Skring nonkey

datapase

DatabaseTables

tables

| DatabaseTable

name Skring ke

id Skring key (]
name String nonkey
remokeServer String nonke.
remotelbject String nu:unkex.
remokeService String nonke.
respanse String nonkey
sequence String nonkey
requestkind String nonkey .

reqyesk

RequestDETable

evalFormulas

Exported Properties | Property Mapping | Formula Construction Wiew

R e e e R e e e ) B

Madel Instances | Console | Formula Debugger | Qutline

id conkexk ExXpression
i1 Request,id self . reguestedaervice. name, concaty’ . ). concaktiname)

5 Request. requestkind Set{'RMI Call','"CoRBa Call', 'HTTP Request','DE Select','DE Update't

7 RemateObject . objectkind Set{'RMI Object’,"COREA Object’,'ISP Page'}

3 Request.remoteObject if requestkind="DE Select’ or requestkind="DE Update' then DatabaseTable. alllnstances()- =colleckiname) else RemoteObiject, allinstances()- =colleck{nam
4 Requesk, remokeService if requestkind="DE Select’ or requestkind="0E Update' then Set{} else Femotedbject, allnstances()- =seleckiname=self .remoteCbject), service- =collect(r
& ApplicationClient . kind Set{'RMI','"COREA','HTTP"}

z Request.remoteServer if requestkind="DE Select’ or requestkind="DE Update' then Database. alllnstances()- =collect{name) else ApplicationServer . allinstances)- =colleck{name)
g Service.id self.object.name. concak’.'). concat{name)
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Constraint violation

Service
id String key O

erviceRequests

Request
id Stringkey O
name String nonkey

name Stringnonkey TR RS

E-T ache

timesToCallint nonkey
commitAtEnd String nonkey

self requests-=size()==0

er Skring nonke.

—{flights

response Skring nonkey
sequence String nonkey
requestKind String nonkey .

——————seats

Critic mechanism

1 ServiceConn

} TableConn

} RequestConn

} RequestTableConn
} DBConn

)} ServerObjectConn ‘

S — il
Exported Properties | Formula Construction Yiew ‘ r\del Instances | Console | Formula Debugger ‘ Outline m »v =0

Location

1 error, 0 warnings, 0 infos
T

Description \

Resource

%=Errors (1 item)

@ Constraint violated in self requests-»size()< >0 Jmodel MaramaMTE-TravelPlanner

Service.bookingService 2ancelBooking_

| 3

——

<
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e Can add some predefined layout constraints in

view specification (eg containment)

EncIoges(ObjectShape,ServiceShape) —

Contains(ServiceShape,
RequestShape)

'] MaramaMTE. maramaToolModel

[ % Select

I:L Marquee
[§ Sketching tool

% Shapes

>

B VisualUserHandler...
B VisualEventHandl. ..

M ViewAssociation
I ViewConnector
B ViewEntity

B viewShape

B ViewMapping
B Focus

B Formula

(= Connectors

4|

} MappingLink
1 FormulaLink

ClientShape_...

Servershap...

|0bjectsﬁa}s@_n...

|Request5hap. a0

hame:name

hame:name

[CIientServerConn ][RequestTab...] [DBConn ] [ServerObjectConn

ti:id
h . [name:name

N
ClientServe. ..

RequestTa...

DEConn_Ser...

\]\be@:econn ] [TableConn

DatabaseShap...

[TableShap...

hame:harqe

Iname:na

] ﬁle;;;stc?nn/ ]

\
ServerObjectC...

ServiceCon...

Table: !

| [ReqiestConn_...
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Visual constraints in views

OCL constraints in
MaramaTatau —
declarative; some
limitations

Kaitiaki: imperative
visual event flow
language for
expressing view level
constraints/operations

Dataflow oriented
— Push and pull

Implemented in
Pounamu

— currently being
ported into Marama

shape  [RequestShape

shapeType

getShapes requestShape

sh 5

requestShape

getFirstContainsShape

- RequestConn
contains  [ServiceShape

shapeType —mccﬁhapc—(’
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Marama basic requirements

e Need to be able to specify/generate:
v Metamodel
v' Icons and connectors
v Views and view to model mappings
v’ Behaviour

— Model transformations
e Backend code generation
e Tool integration

— Tool deployment
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MaramaTorua -visual mapping/ model
transformatlon specn and generatlon

[} select ;I .
£} Morue T e Mapping specs
[} Sketching tool b name : string I‘ name : string I‘J
@apes » ‘ eventStart:BPMNProcess...[Tl’ sequence : process_sequ.. [_|> -
I Native Type ‘ eventEnd : BPMNProoess_...[T 3 receive : process_sequen.. |‘ 4 H i e r a r I C a I
M BlackBox Template b g . S
; gateway : BPMNProcess_... [T Gt E I e m e nt N invoke : process_sequenc.. [T ]
M Source Schema : —|/’ o |- : SChema
‘-1 o process : BPMNProcess _p[T switch : process_sequenc...[T =
Connector: »
i mappings
' c°"d_h°" 7 BPMN.vmPlusDiagram | [ BPEL.vmiPlusDiagram | BPMNtoBPEL.vmiPlusDiagram. xs| =l
iAutn”Mg ) ] — [§ Select =1
KA | P e Em—— [ pos o |
Lo- - . ::’ ing tool T ——————— —————————
ey k Ske 1 id : decimal ,.-»' """""""" receive : process_sequen...| + [~
~~~~~ Shapes » H H
%NaﬁveT = next:decmal = [ "" -1 invoke : process_sequenc...| + [--1
- (I switchMapping g switch : process_sequenc...| +
R -
8 Sarce S
!amdbrs » ;L.“ type : string ‘ process_sequence_invoke
i Cu@hon L d : decimal ‘ inputVariable : string
Generated XS LT i e b ® next : decimal name : string :
—
[ BPMM.vmIPlusDiagram | [ BPEL.vmIPlusDiagram 1 BPMNEGBPEL. vmiPlusDiagram B sevnkosr] i of mapping sources and target ‘
<?xml version="1.0" encoding="UTF-3"2> IBPMNPI’OCESSJJI’OC&SS/nanZI i ad SEQECE

<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/X3L/ Transform®™ wver
<xsl:template match="/BPMNProcess">
<xsl:call-template name="rootMapping'>
<xsl:with-parsam name="BPMNProcess" select="."/>
<xsl:with-param name="targetElementName"” select="'process'"/>
</xsl:call-template>
</xsl:template>
<xsl:template name="rootMapping™:>
<xsl:param name="BPMNProcess"/>
<xsl:param name="targetElementName"/>
<xsl:element name="{{targetElementNzune} ">

Isubstrina( BPMNProcess process/name, 0, 6)|

Ivml:function substring

El

vml:attributeValue BPMNProcess_process/name

vml:constant 0

vml:constant 6

|/—

4
5
v A
e
o
=
El
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Installing mapping into a Marama tool

B { =]
o 8
21 x| | B EMailVotingProcess.exportedResult,xml X

<?xml version="1.0" encoding="UTF-8"?2> ;ﬂ
<process name="EMailVotingProcess">
<sequence>
<receive partnerLink="Internal" portType="tns:processPort" operation="rece
<invoke name="ReviewIssueList" partnerLink="Internal" portType="tns:interi
<switch name="AnyIssueReady">
<case condition="bpws:getVariableProperty (ProcessData,NumIssues)&gt;0">
<invoke name="Discussion_Cycle Derived Process" partnerLink="Internal'
</case>
<otherwise>
<empty/>
</otherwise>
</switch>
</=zequence>

= E| T
Focus : v
T e = | v

F

) N
I&Cwnecm » 71, Marquee
| Mapproli -_____ SubProcess_SubPr... _____- E Iy Sketching tool l)lscussion_Cyde_Derived_Process ]
| FormulaLink [ Shapes 2
i - T = B DataObject
”, [ ~ ~ B Eventend
/7 \ M EveniStars FeceivelssueList [SendIssueList
BPMN_ViewExportHandler B Gateway
1 \ 0 Task ,
‘ ' B SubProcess ‘.\
Connectors » AN
‘ l | MessageFlow "~.\ /
\ < . P4 [ BPEL4WS ] [ ManageDele | | sequenceFlow "/' & Undo
~-o - 3 W Redo
- -
X Delete
o Mo IR
L Move To Back
4 Move Forward
/ Move Backward.
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Marama - key requirements

e Need to be able to specify/generate:
v Metamodel
v' Icons and connectors
v Views and view to model mappings
v’ Behaviour
v Model transformations
« Tool deployment
« Scalable
Sharable
Usable
Intelligent
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-~ Connectors :
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Example tools

e Marama metatools themselves ©
e MaramaMTE

e Maramalorua

e MaramaEML - business process modeller
e MaramaDPML - design pattern tool

e Healthcare plan specification (& mobile
deployment)

e Various industry rapid prototypes
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MaramaEML - Enterprise Modelling
(best demo paper ASE2008)
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MaramaDPML Tool - Design Patterns
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VCPML & VPAM - Health Care Plans
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Evaluation

e A variety of evaluation approaches
e Use of Cognitive Dimensions to:
- Inform design and
— Undertake lightweight evaluation
e Experience of use in designing and implementing systems
e Small group survey based usability evaluations
— Primarily of generated tools and tool extensions
e Large group use with PG CS/SE students
- (~130in 2007; ~80 in 2008 participants)
- Extended tool development exercise
— Survey based evaluation of core meta tool

— Results very good

e Consistent with similar series of surveys undertaken with
Pounamu
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Sutcliffe’s Designh metadomain model
amaSketch

Notepads/
annotation tools

Brainstorming
collaboration

M
Core Mara aramaDiffer/CSCW

Simulations,
prototyping tools]

Creativity
support

dr;ﬂvgil‘eli{:)% " % V\,\’; /Visualization . .
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Models | /Critics and N/ Knowledge Rl

. ! .
explainers [ —T—— retrievalireuse |\ .- e

Reusable
designs

MaramacCiritic

Previous
solutions

[::’ functional

components

T resources (from Sutcliffe 2002)

IFIG. 5.13. Architecture of the Design metadomain model.
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Where to next (Marama)?

Modelling vs visualisation — explore existing models vs build
new ones

Domain knowledge management e.g. with EU FP7 SUDDEN and
SERVE projects; NICTA (Jenny Liu)

Commercialising and “industry hardening” with Sofismo (Swiss
IT company)

Model-driven development tools using DSVLs - MaramaMTE,
VPAM good examples...

Use to develop tools! E.g. for cloud computing (with Anna Liu @
UNSW); model-to-model mapping, tracability, consistency (with
Rainbow Cai @ ANU); visualise various Eclipse projects (and
itself ©); business process modelling; health care DSVL tools;
Construction IT tools (back to Kea!); ...
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Where to next (bigger picture)?

Better integration with workflow/ process/
knowledge management tools e.g. the “visual
wiki” (see: thinkbase.cs.auckland.ac.nz for prototype)

Handling (well) model evolution; collaborative
modelling; cross-domain modelling; model
integration

Reusing others model checking, validation etc work

Modelling vs visualisation — integration of the
concepts via multiple views

How do we design and validate DSVLs effectively?
“End-user” DSVLs tools - much wider applications
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Summary

e Models are used in huge range of domains
e Need good tools to author, manage, evolve etc models
e Have described Marama - a meta-modelling tool builder:
— Meta tools for multi-view modelling tool generation
— Extensions to support:
e Model transformation
e Sketching
e Tool critic authoring
e Collaboration
e Some Applications:

e Performance Engineering, design patterns, health
care planning, model mapping and transformation, ...

e BUT - we still dont know how to design good model
representations (DSVLs) vs build tools for them...
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