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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
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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 (1), ...

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

Aut
unc

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

Red

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
1;90 1997 2003
| | | g
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

4——_—————'#

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

e 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

e 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

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

e 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 VView — 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 S
Application =t
m| e
Specification Tools 1 e
Meta-model L = =
Designer ' e
Shape Designer \
3) Marama Plug-in
View Designer - (GEF Editor)
Eclipse IDE Tool ¥
resource config. . EMF OCL Plug-
\ \ management held in Marama Plug-in in (OCL
7 DOMs [® (EMF Models) Interpreter)
Tool Specifcations

— XML documents

v Adapter API
yd @) 7 ©

Event handler objects
@) Lé
/

Z

4

Marama save files - Eclipse
workspace files (XMI)

(2)

Tool specification
projects (XML)
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Example tool: MaramaMTE

m| ArchitectureDiagram.maramaliewType ‘ =] MaramaMTE.maramaToolModel | 1 *s0a.maramaDiagram 5;3 =
[y Select »
{7, Marquee
o TravelPlanner1 — -
[ Sketching tool [ _—
= Shapes o

B ClientShape

P a I e tt e I ObjectShape FlightService

B DatabaseShape
B TableShape —»{flights
B ServerShape e~
M ServiceShape ' !
B RequestShape ' - _-::seats r
(> Connectors > - ____._---*“'___.
} ClientServerConn TEReTve oo T
4 ServiceConn selectFlightSeat //
} TableConn bookingService eaTVESEaE .
| RequestConn M Od el I I n g
| RequestTableConn confirmSeat .
| DBConn Window
| ServerObjectConn o
™
&= Properties X = lj‘" (vl‘-:xported Prope...  Property Mapping Formula Constr... | Formulae View‘ModeI Instances’Console ]{EE Qutline gg:' Ein“
| 5 | LE Y B RremoteObiject. FlightService_ A
_ #- M Service.flightService.findFlight_ ‘
Property Proz;::el Fleman LD — : Request.findFlight.selectFlights_
. S . [+ ApplicationClient, TravelPlanner1 _ H | p -
S h eet lLdocation ngflllg:st.selecchghts =1 - RemoteObject.bookingService_ e e rS
prv— selectFlights B service.bookingService,confirmSeat _
remoteObject =l | B Request.confirmSeat.confirm_
remoteServer AirNZFlightsDB o B Service.flightService.findSeats_
remateService B Request.findSeats.selectSeats_
reauestkind DB Select ¥ || =B Service.flightService.reserveSeat_
< i 2 #- B Request.reserveSeat.selectFlightSeat_ ™
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Meta model specification

B8 ArchitectureDiagram.maramaviewType ‘ MaramaMTE.maramaToolModel 52\ SOA.maramaDiagram ‘

e EER (KISS) e

[T, Marquee [ RemoteObject | Service

_ E n t i t i e S % Sketching tool name String key id String key . ServiceRequests id String l.qey .
(= Shapes #|| | objectkind Stringnonkey () name Stringnonkey 7Y = |name Striogrionksy
; N remoteServer String nonke.

1 H M EntityShape - timesToCallint nonkey : !
Re I a t I O n S h I p S B Attribute N | commitAtEnd String nonkey remoteObject String nonke 3

B ModelEventHand| remoteService String nonke(Q)

— S u bty p I n g B ModeluserHandee. . remoleObi ﬁobjecwervice ] | ServerDatabase I response String nonkey
‘--"r’

B Formula I pplicationserver sequence String nonkey

2 requestKind String nonke:
- RO | e S @ Focus name String key dp q : 9 t4 .

B AssociationShape

- .| host String nonke:
- ServerObject —applicationServer i : 9 - td E
Att r I b l I t e S (= Connectors > serverKind String nonkey | Database

Request

} AttrLink ﬂ name String key
— i pplicationClien ost String nonkey eqqest
ey S } SubtypeLink ‘ApplicationClient 1[ host St ke reqyest
. setyer
} Formulalink name String key |

. )} RelationLink host String nonkey | database

. O C L C O n St ra I n t S kind Strir-tg nonkey . _ﬁﬂ#— i RequestDBTable
I threadsint nonkey DatabaseTables

(see later) [

tables d blaﬁﬂ;

- Att I"I b u te Ca | cns ’I DatabaseTable | R
evalFormulas
name String key
- I n V a rl a n t S 'Exported Properties | Property Mapping | Formula Construction Yiew B NFI I ECRGER 4 Model Instances | Console | Formula Debugger ’ Qutline ‘

. I id context expression

—_ Ca rd I n a | Itl eS i Request.id self.requestedService.name. concat('. J.concat{name)
S 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='DB Select’ or requestKind="DE Update' then DatabaseTable. allinstances()- >collect{name) else RemoteObject. alllnstances(
4 Request.remoteService if requestKind="DB Select' or requestKind="DE Update' then Set{} else RemoteObject. alllnstances()- »select{name=self .remoteObject).sel
6 ApplicationClient. kind Set{'RMI','CORBA',' HTTP'}
2 Request.remoteServer if requestKind="DB Select' or requestKind='DE Update' then Database. allinstances()- »collect{name) else ApplicationServer. alllnstances()-
-] Service.id self.object.name.concat(".").concat{name)
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Icon and connector specification

/ MaramaMTE.maramaToolModel I ArchitectureDiagram.maramaViewType B diagraml.maramaShapeType X = A)
Iy Select
I, Marquee name name
[ Sketching tool
(= Shapes »

B LabelShape

B TextFieldShape

B TextAreaShape

B Shapeviewer

B ShapeShape
.~ Connectors »
} SubshapeLink

} Connector

} RelationLink

} Connectorviewer

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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'] MaramaMTE.maramaToolModel

Rt

{7, Marquee
[§ Sketching tool

(= Shapes

»

B visualUserHandler. ..
M visualEventHandl...

B viewAssaciation
B ViewConnector
B ViewEntity

M viewShape

B viewMapping
B Focus

I Formula

(= Connectors

} MappingLink
} Formulalink

|‘.E ArchitectureDiagram.maramaviewType S@

Cl|ent5hape Servershap Ob]ectShape R.. |Serwce5ha |Requestshap Dababaseshap TabIeShap
hame name hame name Iname:name d:id t:l tid Iname: riame Iname:name
ame:name | [name:name T~ '

[CIlenl:ServerConn ][RequestTab...] ﬁ)BConn ] [‘597\"3?0‘3195’5@""] [SerwceCom ][TabIeConn ]

[RequestConn

)

L
ClientServe. ..

RequestTa...

DEConn_Ser...

ServerObjectC. 00

ServiceCon. 0o

TabIeConn_Da. 00

RequestConn_...

|CIientServer | |RequestDBTabIe| |ServerD;tabase | |Sewer:)biect | |0bi8Ct59WiCB| |Dal:abas.eTabIes|

lgiceRequestsl

‘Exported Properties ‘ Property Mapping ‘ Model Instances ’ (08 W Formulae View X

id context

1
2

expression

encloses{ObjectShape, ServiceShape, ServiceConn)

contains{ServiceShape,RequestShape,RequestConn)
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Generated tool - performance eng tool

| [ ArchitectureDiagram.maramaviewType ‘ =] MaramaMTE . maramaToolModel I [ *504.maramaDiagram 52N < =0 ‘

[y Select PN

N F Web form interaction spec

(% Shapes »
[ ClientShape — — e
B ObjectShape FlightService [ *marama_t.poutodel [ *arch_L.poubisgram | [ pageflow_travell.... 22| @] TravelPlanner].java BookingTesttjava "2~ O
M DatabaseShape findFight [y select
[ TableShape : electrlights L ——»flights |‘:|+ Marques
W ServerShape Rl — - . [ Sketching tool [BackingTest1 : g
B ServiceShape (i (== Shapes + 0E5 qu
B 0.

M Requestshape [selectseats Lt~

5
=c i o — " I Action \I .
onnectors o
sl =] Page

} ClientServerConn oot — B Cien e
} ServiceConn eloctFi / = .
ightSeat mainienu o
} TableConn bookingService e - = L= Connectors » ’ o _\ﬂ_\\ .
} RequestConn 4 Transition L L
} RequestTableConn [confirmseat A \6,1.5\
} ServerObjectConn

m =0 /Exported Prope... | Property Mapping  Formula Constr... | Formulae Yiew  Model Insl
| = |3%> £ 7| @ B RemoteObject.fiightService_
Property value — A B Service.flightService. findFlight _
vodel Elemert — | = B Request.findFlight. selectFlights_
d findFliaht..selectFights B applicationClient. TravelPlanner1 _
Location 186 1945' s |2 - RemoteObject.bookingService_ . :

) ) ) ) ) [ == -
name selectFlights : zerwce;:book:"lgsserv;ce.ct:wﬁrmSeat_ [ Properties 2 E ; 3 Problems | Javadoc | Declaration  Model Instances | Console | Error Log e i |
remoteObject @ 1l equest.confirmSeat, confirm_ =
remoteServer ArNZFightsDB B service flightService. findSeats_ mearty | value 2
remoteService - B Request.findSeats.selectSeats_ 4 Eb‘nentsR 4 =B applicationClient BookingTest]l_ A
requestkind DB Select ¥\ @ B Service flightService reserveSeat _ d'hla"j'd 3;; = + Transkion -» Page Jogin_

< l | > +- B Request.reserveSeat.selectFlightSeat_ elaytax + M Page.login
delaytin 50 i
+  Action,vald
delayStdDey = m
Architecture spec e oo } o> kb

;‘Z’;’e o ﬂe""' & Transkion -3 Action.FndFlights _
i 4 )

! ¢ Transkion -= Action. bookfights

wrl findFlight ' s

+ [ Action. findFights_

+ H Action.bookflights_
+- M Action.logOut_

4 L4 L+ M Page flightSearch b
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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

e 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

tgﬁaia::t

[, Marquee

[ Sketching bool
L= Shapes

I EntityShape
B Attriboke

B Formula

B Foous

B Associationshaps
L= Connectors

4 AtkrLing

J, Subtypelink

+ Formudalink

4} RelatiorLink

N Mod=EventHandl.
W MedellzerHande..

*

Wwhole
rasmParts int nonkey
wilurme double nonkey
price double ronkey
big bonsbean ronkaesy
partslisk MulkLinesTaxt

beites

Green circle annotations

Type

e Shring kay

Grey border annotations
sensible to use in formula

Green arrow annotations
mula dependencies

Part:
areadouble nonkey
depthdouble nonkey
s doubke nonkey

! Whole_Part I

| cast double ronkey
markup double nonkesy
b boocdean rionbesy

formula for this attribute/entity

Formula

. Selet
construction
area

e p———

1 Formula Construction iew 52

aforrda: :'5 v:

Model Instances | Corsole | Formula Debugger Cutine

;-REf\ﬂ'ﬂ'l:E-IIIFH:'--

P Built in function
e IO Bl e

->sesl) palette
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] ArchitectureDiagram. maramaviewType

B ModelEventHandl. ..
B ModeluserHandle. ..

Fermo

B Formula

B Focus

B AssociationShape

P s *| ServerObject
| AtkrLink
} Subbypelink | ApplicationClient
} FaormulaLink narme String key
4 RelationLink host String nonkey

kind String nonkey

threads int nonkey

(ﬁ MaramaMTE .maramaToolModel E:@\I

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

er

ServerDatabase

| ApplicationServer
name Skring key
host Skring nonkey
serverkind String nonkey

g

| % Select
I, Marquee | Remotedbject I Service —

n . - id Skring key .
[ Sketching kool T e id Skring key | ServiceRequests J

: requ rice name Skring nonkey

= Shapes # || | objectkind String nonkey name String nonkey = . o D
[ ErtityShape timesToCall ink nonkey FEMOLESErEr Jtring non
B Attribuke ammitAtEnd String nonkey remoteObject String nonke )

remokelervice String nane.
response String nonkey
sequence String nonkey
requestkind String nonkey .

| Database

SEFREr

ClientServer

narme Skring key
host String nonkey

datapase

DatabaseTables

reqiyest

| DatahaseTable
name Skring key

{I\avaIFDrmulas J

Exported Properties | Propetty Mapping | Formula Construction Yiew

e MR o O

Model Instances  Console | Formula Debugger | Qutline

id contexk Expression
i1 Request.id self . requestedService. name. concat. ). concak{name)

5 Request. requestkind Set{'RMI Zall','"COREA Call', 'HTTP Regquest’,'DE Select’,'DE Update't

7 RemoteCbject, objectkind Set{'RMI Object’,""OREA CObject’,'J5P Page't

3 Request.remotedbject if requestkind="DE Select’ or requestkind="DE Update' then DatabaseTable. alllnstances)- =collect{name) else RemoteCbject. alllnstances()- »collect{nam
4 Request.remoteService if requestkind='DE Select’ or requestkind="DE Update' then Set{} else RemokeCbject. allnstances()- =select{iname=self .remoteCbject). service- =colleck(r
[ ApplicationClient , kind Set{'RMI',"COREBA', ' HT TP}

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

Request
id Stringkey o
name String nonkey

Service
id String key o
name Stringnonkey 'Y

timesToCallint nonkey -
commitAtEndstringnonkey | Selfrequests-=size()==0  |aSringnonkei® &

—{flights

findSeats

response String nonkey ats
“ - j:seats

sequence String nonkey
requestKind String nonkey ..

1 ServiceConn OORINOSETVICE N
} TableConn
} RequestConn -
} RequestTableConn

} DBConn

} ServerObjectConn ‘

confirmSeat

y AR N

 —

= :
Exported Properties I Formula Construction Yiew I\\del Instances ‘ Console I Formula Debugger ’ Outline m ¥ =08

1 error, 0 warnings, 0 infos \
Description  + \ Resaurce Path Location

C rl t I C m e C h a n I S m | amors (1 item) Service.@amemooww_

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

< |3
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e Can add some predefined layout constraints in

view specification (eg containment)

EncIo;es(ObjectShape,ServiceShape) —

Contains(ServiceShape,
. RequestShape)

h=—=

( 1 MaramaMTE.maramaToolModel

[y Select

{71 Marguee
[} Sketching tool

=% Shapes

»

B VisualUserHandler...
B VisualEventHandl...

[ ViewAssociation
I ViewConnector
B ViewEntity

B Viewshape

B viewMapping
[ Focus

[ Formula

=% Connectors

4|

} MappingLink
1 FormulaLink

|CIientShape_. 00

| ServerShap...

|ObjectSI'I|::ﬂ3@_R. R

R

equestShap...

|hame ‘name

|hame: name

[CIientServerConn ][RequestTab...] [DBConn ] [‘3er870|31'8th0""

EI: id
ame:name |

t:l:id
. [name:name

\]\%e@:eConn ] [TabIeConn

[Databaseshap. ..

| Table\f;h\ap. 00

|hame [name
1 ~N
h
1 .
H
i
H
H

Iname:na

i

ClientServe...

RequestTa...

DEConn_Ser...

ServerObjectC...

ServiceCon...

TableConnDa._.| [ReqlestConn_...
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Visual constraints in views

OCL constraints in

MaramaTatau -

declarative; some
limitations ke
Kaitiaki: imperative v
visual event flow el i

language for

expressing view level requestshape

constraints/operations
Dataflow oriented requestshaps

— Push and pull

. . - RequestConn
Implemented in fisauestcond |

PO unamu sha‘;eTVDé —miccﬁhapc—(iz’

— currently being
ported into Marama

sh 5
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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 spech and generatlon
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[y select :l M :
L=l T apping specs
[ Sketching tool s name : string _,' """""""""""""""""""" name : string _,'J
b1 eventStart : BPMNProcess...| + [~ Rt o = S -~~~ sequence : process_sequ...| - [-
Eewe # | ] Bk
[ Native Type k-1 eventEnd : BPMNProcess_. I‘ ----------- - 1 receive:process_sequen...g“‘i H 1 1 I
B BlackBox Template | —| o i ierarcémica
b gateway : BPMNProcess R invoke : process_sequenc...m"'!
B Source Schema i emen . ! h
E #I ‘“{ e process : BPMNProcess_p.. l—— I"‘ . { switch : p(ocess_sequenc...l'Tl'"‘ SC e m a
Eanectors mappings
e SET ey P e P —— =5)
. — N 2
¥ Newpiag . I, Marquee BPMProcess_eventstart ) [ o seqene |
o nextedeamal e _ —h Shetchiryg tod L id : decimal ,»— """""""""" receive : prooess_sequen...T 1
N %z;:/esT - = nextidedmal et R S R invoke : process_sequenc...| + ‘
= s xY_IF_.e AR ““ """""""""" switch : process_sequenc... [+
B sorcesns
f WS * LT ,,,,,,,,, process_sequence_invoke
4 Soton b id : decimal inputvariable : string .
Generated XSLT im"g , A® oot deona . name : string
T

1 BPEL.vmlIPlusDiagram T BPMMtoBPEL.vmlPlusDiagram

<?xml version="1.0" encoding="UTF-8"?2>
<xsl:stylesheet Xmlns:xsl="http://wvww.w3.org/1999/XSL/ Transform"” wver
<xsl:template match="/BPMNProcess">
<xsl:call-template nawe="rootMapping">
<xsl:with-param 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="targetElementlName"/>

= BPMN.vmlPlusDiagram

<xsl:element name="{{targetElementNamme} ">

r~ List of mapping sources and target

|BPMNProcess _process/nan:l

<==>

process_sequence_j

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

Ivml:function substring

vml:attributeValue BPMNProcess_process/name

vml:constant 0

vml:constant 6

[=

L) e
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Installing mapping into a Marama tool

Look in: | (2 BPMN to BPEL

21

8
B EMailVotingProcess.exportedResult.xml X

-
/

~

/

BPMN_ViewExportHandler

- T s

[ [

[ BPEL4WS

] [ ManageDele

|WEEEl] W EMailVotingProcess.

<?xml version="1.0" encoding="UIF-8"?2>
<process name="EMailVotingProcess">
<segquence>

El

<receive partnerLink="Internal" portIype="tns:processPort" operation="recs
<invoke name="ReviewIssueList" partnerLink="Internal"”" portType="tns:inter)
<switch name="AnyIssueReady">

<case condition="bpws:getVariableProperty (ProcessData,NumIssues)&gt;0">

<invoke name="Discussion Cycle Derived Process" partnerLink="Internal'
</case>

<otherwise>
<empty/>
</otherwise>
</switch>
</sequence>
</process>

| |

[Z)iscussion_cyde_Derived_Process ]

A
bpws:getvariableProper: ooessData,NﬁmIssJ‘gs»O
/, i
O_,{receivelssueList o[sendlssueList lssueRead ;’,v ...‘
, il . 7 "-A
Y i .. S
kY /

O

£

& Undo
W) redo /"
X Delete ssData I
- [ TETR .
L Move To Back ~
4 IMove Forward N

/7 IMove Backward \




" &2 THE UNIVERSITY

S| S P P | & oF AUCKLAND

Software Innovation  gq ﬁ NEW ZEALAND

“r “‘ mem Te Whare Wananga o Tamaki Makaurau

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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Edit model element properties! - Microsoft Internet Explorer
File

Edit  Wiew Fawvorites  Tools Help

@Ba(k = @ = E @ \/_;j pSEarEh ‘“:;r\\?FavDritEs e‘MEdia @ E:r:gv l I_f)__;l =

T
Address @ http: i flocalhost : B080/PounamusYGApp/controllerserviet ?action=EditProperty ~| Go | Links >
GOOSIE - || Early Aspects | % Search Web - Q Search Sike @ PageRank % . Eh 36 blocked E c ¥ ND I( l A

Main Menu Edit model element properties in the following Pounamu view di:

Flease select a model element from the following diagram to edit its property:

1 ’
Loaa Too NOKIA

— T finished sci J

New ModelProject [ ] .
id:String

Load ModelProject name:String . Refr¢ !

. address:String ND'( 'A
|

findCustomer(}

Load Pounamuview addCustomer()
getvideos(}

Refresh Diagram Staff

[ o= ] D
name:String

id:Integer -

title: String

cost: Double updateStaff(}

findVideos()
addvideo()
rentVideol) y

Rental

1 Edit dateRented: Dat
oI numDays:Integs

analysis:part&
video

Menu

Add Entity add

returmiideo()

associste_4:associate

Add Association
Resize Entity
= I

@ Done g Local inkranet

Refresh

%
[
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MaramaDiffer

M Java - pageflow1_b.pouDiagram -

File Edit Mavigate Search Project Tomcat Run Window Help
Is-Be B | REE [ $-0-Q%- | BHFG-|OF | OO0 |[we-a- | IY] =
Y %5Debug | &7Java [emC¥S Repository Exploring [ Resource

] Package Explorer 22 |Hierarchy| =88 *pageflow1.pouDiagram | 1 pageflowz.poubiagram ‘ [ *pageflow1_b.poubiagram &2 l [ diagram2.poubiagram [ *diagram2_b.pouDiagram l =0
- ‘ q=={'> - [} Select Add Action
= abc £, Marquee PageFlowLoginClient 1 [Belete Page
=% MaramaEditorTests1 L\) Sketching tool
=4 maramaMetaTools1 = shapes » Delete Transition
[=1-1=% MaramaMTE_1 -7 Delete Transition
=) diagram1.pouDiagram Action
=| diagram2_b.pouDiagram B Page
=| diagram2.poubiagram B Clientshape

Delete Page

| model1.pouModel ar; - , =3
Birrecers 4| — >
=| pageflow1_b.pouDiagram ksionnectors Delete Action
pageflow!.pouDiagram } Transition =
=| pageflow2.poubDiagram Movefresize Action

'i‘j’ MaramaMTE _Tests
=% maramaTests1

() [

id = null
probability = [1.0]

1,0

customerMaint -

doUpdatecusto...

s X Propertieleonsole| -8

[>

AL

true
true
.

Set property Transition -> Page.
Set property Transition - > Page.probability = [1.0]
bimm dalabinm Tunmsibi o
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'CSI

MaramaSketch

urce - gram -

Fie Edit Nawigste Search Project Tomest Run Window Help

-

22 E'Jwe -l(“_h,nmwoa

e AER G-

e A E=E=F=NE - FoR R R Fe R =

%5 Mavigator 1 | Qutine | = O || | dogrami.podiogram | |- modelt.pouttodel | [ designz.poudiagram = 2| [ Recogrition £ |
@ | B %|ZF 7|k seec Sh-mﬂslrmct |
=) 1=} MTEtestsl I, marquee
[ classpatn [ Sketching tocd
[Z .project [ shapes -
|| design@. poulisgram
|Z| diagram],pouliagram B ClienkShape
|2 model poutodsl B DatsbaseShaps e ebUI
B Objectshape o
M servershape b
B Tabieshape N
W ServiceShape
— B RequestShape
[ Propertes 2| |15 3 = © = O | M pelayshape
Property | value | || (= comectors #|
o = § ChentServerConn
e
= = | ServiceConn
} Tableconn

Tasks | & |Eworbog 27

| Flug-in | Dae |

(how cool is that?!! © )

IMiass age
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* 12 QassDiagramJvL [% Stetching b '
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W Class

. Connectors +
} Aezccisten

} Generakzatica

} Asgregation
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CSI
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|UMLClassDiagram

MLClassDiagram.DuplicateClassName

[ DomainElement
e i (L) achass Sheuid Have A Uricue Name B Suggeston
E = Ly [ Explanation
Property Jaue = E B e
touown | (= Connectors *
. | dedareRules
newatt: [
nencp [ } dedareSuggestion
} dedareExplanation
} dedareMessage

uplicateClassName

MLClassDiagram.DuplicateClassName

igh

ctiveCritic

" Jimplies dass1.name <> dass2.name)

lass.allinstances->forAll(dass1,dass2 | dass1 <> dass2

MLClassDiagram.DuplicateClassName
ename one of the component or
emove one of the component

MLClassDiagram.DuplicateClassName
lass Should Have A Unique Name

MLClassDiagram.DuplicateClassName
lasses within the same package
re not allowed to have same name

MLClassDiagram. CapitalLetterClassName

MLClassDiagram. CapitalLetterClassName

apitalLetterClassName

> ot(let firstChar:string=self.name.substring(1, 1)

ledium

ﬁMLCIassDiagram.CapitaILetterCIassName

n firstChar <> firstChar.toUpper())

hange the first letter to uppercase letter

MLClassDiagram. CapitalLetterClassName

MLClassDiagram. CapitalLetterClassName

lass Name Should Begin with a Capital Letter

iclass name should begin with a capital le...
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Example tools

¢ 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)

B, Marques (a)
[ Sketching tool
[ Fisheye Zoom

= Shapes: *|

I EMLException

Bl EMLProcessEnd
B EMLProcessStart
W ELsenvice

B ELMameLabel
I Handle

I EMLCiperation

W Focus

L Carmechors -
| EMLExceptionFiow
} EMLiterativerlow
| EMLProcessFlow
| EMUTrigger

} TreeBranch

| EMLMameLink

4 Uk

-pouliagram X

Lot )
amer

O
(=
g
L

Lot

Usavermity Ermclimat Seron

Office Fle Edt Mavigate Search Project Run Window Help
R 3 -HE %0 Q- | B8G- |5 |G 2 |Qufw 1 2 @hwe
Pa = e
y " O || 7 *BPMN_UniversityEnrolmentService. pouliagram [ =}
Credit Fes By seiect a
Pa
Check " 5, Marquee
Wo [} ‘Sketching tool Universty Enrnllmenl Service by :z:mg
pay | I3 Fisheye Zoom f B =
;E":;t ieistopes o = B Dataobject
51 | M EmLException Universty Service o E:mm
Cradit Inv | @8 eProcessEnd | Student Service =
Check Cor | B BMProcessstart = s
Siy | B BMLService Soan Course = ?::*"’ [1] 1 want to Exjroll this Course
Updale B EMLNameLabel El;v:_mlhem Desariment = Ervoiment OFFee
informatin B Hande _—,‘ I"‘EEE Enrolment offee o iy ¥
. . Receve A...|  [Check Ac... Recene ...
Scholarship : Eltouuamad] 22 :;:T:;iun Report Student | Il Pool perae
Pay Back it _| |Apnry Loan — Recerds -
(= Connectors # g 725 b
Infiorm Wake Academic Approve B Aule
Changes | BMLExcepton. . Payment Records Appication W Artifact
R R e R e § EMit=ratverion Wodity Agprove Anawer M Roe [2)8cadenfic Record? (3] He cn ervol (4] apprgve form
| BMUProcessFiow _Dsnmm Application Course ESCome... # |[Dearment
|} BMLTrigger Check _ P26 Cuestions i
Receive g P27 Other L= . Receive
e _DNT"‘ L | = e |
= . Wodity
{ Lk o L P P28 | S
(e) Caliapse this service node
[ Reiect Expand this service node »
s Generate BP om EML k4
Problems Javadoc | [ Properties 12 . Dedaration Shaw EML Exception Fiaw T T oR
= = [vahoe Show BML Process Flow - =
filColor RGE {204, 204, 204} Show EML Trigger o o (h)
id f) " Hide EML Exception Fiow (@) process id | ProcessSequence
inputvarisble Student ID Hide EML Trigger g o :nnw mcl Processes
1 nrol a Course
Inecoler RGA {255, 255 255} Run As * 2 Enquire Course Information
Inelisiie e bebug As ¥ 3 Change Enrolment
Location 3, 3% . .~ N 4 Drop the Course
AEme name eam
outputvarisble Reference Number Campare With 4 < 3 a
— Replace With »
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MaramaDPML Tool - Design Patterns

[ AbstractFactory.p... &2 . [ diagrams.poubiagram 7 diagramé.poubiagram [ *insthotn.poubiagram [ *diagram3.poubiagram 74 =0
I3 Select [ AbstractFactory.p... | [ diagrams. poubiagram fﬁ diagramé.pouiagram 3 . [ *insthotn.pouDiagram [ *diagram3.poubiagram P4 = 8!
I, Marquee [ select
[y sketching tool AbstractFactory I3, Marquee itraifad
= R S tol enu etal stractFactory
Bshapes. *Factory i b scrollbar jspace. *Factory
B operationShape (> Shapes 2 button UlFactory
M attributeshape - B operationshape
B constraintShape B attributeShape
B implementationsh. . Declwri T Impents B constraintShape DederdIn
B interfaceShape M implementationsh. ..

B methodShape
B dimension

(= Connectors »

M interfaceShape /" createOps

ConcreteFactories B methodShape

*

createOps

create®
create™

B implementationPr. .. i lereateMenu(menu)
4 constraintConnector B interfaceProxysh... \ :::Ezg:ﬂl:‘zﬁsiﬂ:)lﬁaV) T
| relationConnector i B methodProxyShape R
B operationProxysh... P concreteCreateOps. letalFactory
g W Fact
°°"c'8tei'eate°"s B dimensionProxy e * \\ Defied T paceFactory
o @ /fereateMenuy:MetalMenu(menu, metal)  —
£ |createScrolbar():MetalScrollbar(scrollbar, metal)
} constraintConnector ' etal)
| relationConnector "; icreateMenu():SpaceMenu(menu,space)
{ ,space)
i pace)

Returr} Type

Products
*

ConcreteProducts
*

- - -
[ AbstractFactory.p... | [ diagrams. poubiagram [ diagram4.pouDiagram [ *insthotn. poubiagram (ﬂ *diagram3.pouDiagram ©3 . 4 = [ |(roducts . ConcreteProducts

L *
[} Select

enu) MetalMenu{menu, metal)
i, Marquee

r(scrollbar) MetalScrollbar(scrollbar, metal)
[«\s Sketching tool outton) MetalButton(button, metal)
| SpaceMenu(menu,space)

(& Shapes £ I Spacescrollbar(scrolbar,space)
B Class ®

pace)
M Interface GUIFactory

B Aclass reateScrollbar():Scrollbar
B note reateMenu():Menu
B box reateButton():Button

B dashedbox

(= Connectors
Aggregation
AssociationClassLink

=

Composition

® ®
MetalFactory SpaceFactory

Dependency
Generalization

Mavigability reateScrollbar():MetalScrollbar reateScrollbar():SpaceScrollbar
NoteLink reateMenu():MetalMenu reateMenu():SpaceMenu
reateButton():MetalButton reatButton():SpaceButton

Refinement
Relation
dashed ® ® ®

Scrollbar

A 44—

Menu Button

@ ® E2 ® ® &
MetalScrollbar SpaceScrollbar MetalMenu SpaceMenu MetalButton SpaceButton
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VCPML & VPAM - Health Care Plans

Care Plan
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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 Desigh metadomain model
amaSketch

Notepads/
annotation tools

Core Mara g
Brainstorming arama D|ffe r/CSCW

collaboration

Simulations,
prototyping tools

Creativity

% / SUppon___ N

Modeling % -7| Visualization :
drawing tools " memaion | 'MaramaThin, Mobile

’
4

presentation
, /, A\ - - ¥/
/A X. /7 The “Visual Wiki
‘N ’ e
Models / ﬁritics and \ /| Knowledge 7
; explainers [ retrievalreuse [\ .’ g
\ ’

g Reusable
S~ designs

Domain
knowledge

!'

Previous
solutions |

MaramaCritic

I::] functional

components

[ resources (from Sutcliffe 2002)

FIG. 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

Model
conce

ing vs visualisation - integration of the
pts via multiple views

How ¢

0 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 don't know how to design good model
representations (DSVLs) vs build tools for them...
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