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DS(V)M example application:
conference registration (Google Android)

@ «. ) 11:45AM

My Phone App

53 10.45
58 11.35
58 12.25
5a 14.30

5u 15.00

View Online
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DS(V)M example application,

the PhoneApps Domain-Specific model

onClick(<<<ViewOnline_TB>>>)

Welcome_C

0 Welcome_TL

after(2000)

ActionChoice_C

0 _| ActionChoice_TL

)after()

Schedule_C

onClick(<<<Schedule_L=??7?>>>)

ExtSchedule_C

0 Schedule_L

ExtSchedule_L

Schedule_C_Nav
1
0

onClick(<<<Back2Choice_TB>>>)

= onClick(<<<Back2Schedule_TB>>>)

ActionChoices_L

onClick(<<<ActionChoices_L=C

1234567890

Cancel

after()

RegCancelled_C
0 , RegCancel TL

after(2000)

cel registration>>>)

onClick(<<<ActionChoices_L=View program>>>)
onClick(<<<ActionChoices_L=Register>>>) onClick(<<<Ok1_TB>>>)

EnterName_C EnterPaymentMethod_C

0
e o JPaymentChoice_TL

! Name_TF

2

1 PaymentChoices_L

onClick(<<<PaymentChoices_L=?77>>>)
1234567890

Registration <<<Name_Ti .text>>> <<<PaymlentChoices_L.?77>>>

RegDone_C

Og| RegDone TL

after()

after(2000)
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Why DS(V)M ?
(as opposed to General Purpose modelling)

e match the user’s mental model of the problem domain

e maximally constrain the user (to the problem at hand)
= easier to learn
= avoid errors

e separate domain-expert’'s work
from analysis/transformation expert's work

Anecdotal evidence of 5 to 10 times speedup

Steven Kelly and Juha-Pekka Tolvanen.

Domain-Specific Modeling: Enabling Full Code Generation. Wiley 2008.
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Building DS(V)M Tools Effectively ...

e development cost of DS(V)M Tools may be prohibitive !

e we want to effectively (rapidly, correctly, re-usably, ...)
1. Specify DS(V)L syntax:
— abstract = meta-modelling
— concrete (textual/visual)

2. Specify DS(V)L semantics:
transformation

3. Model (and analyze and execute) model transformations:
= graph rewriting

= model everything
(in the most appropriate formalism,
at the appropriate level of abstraction)
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Formalism Transformation Graph

ConferenceRegistrationApps
PhoneApps

StateCharts AndroidAppScreens

AndroidAppFiles

Actual files (AndroidManifest.xml, PhoneApp.java, PhoneAppStateChart.java, screen_*.xml)
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PhoneApps Meta-model

ExitApplication
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SendMessage DialNumber ViewWebPage ExecuteCode
+dest: String +dest _nunber: String +url: String +code: Text
+message: String
% .
Action
+ID: String
VisualElement
+ID: String
+height: String TransitionsTo
+wi dth: String
% <4|Cont ai ns
Widget Container ;
*
+i s_coded: Bool ean +l ayout: ENUM T StartsHerep 1 . -
+code: Text +orientation: ENUM StartApplication
TextButton TextLabel TextField List
+text: String +text: String +text: String +i s_clickabl e: Bool ean
+options: List<String>
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DS(V)M example application,

the PhoneApps Domain-Specific model

onClick(<<<ViewOnline_TB>>>)

Welcome_C

0 Welcome_TL

after(2000)

ActionChoice_C

0 _| ActionChoice_TL

)after()

Schedule_C

onClick(<<<Schedule_L=??7?>>>)

ExtSchedule_C

0 Schedule_L

ExtSchedule_L

Schedule_C_Nav
1
0

onClick(<<<Back2Choice_TB>>>)

= onClick(<<<Back2Schedule_TB>>>)

ActionChoices_L

onClick(<<<ActionChoices_L=C

1234567890

Cancel

after()

RegCancelled_C
0 , RegCancel TL

after(2000)

cel registration>>>)

onClick(<<<ActionChoices_L=View program>>>)
onClick(<<<ActionChoices_L=Register>>>) onClick(<<<Ok1_TB>>>)

EnterName_C EnterPaymentMethod_C

0
e o JPaymentChoice_TL

! Name_TF

2

1 PaymentChoices_L

onClick(<<<PaymentChoices_L=?77>>>)
1234567890

Registration <<<Name_Ti .text>>> <<<PaymlentChoices_L.?77>>>

RegDone_C

Og| RegDone TL

after()

after(2000)
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Formalism Transformation Graph

ConferenceRegistrationApps
PhoneApps

StateCharts AndroidAppScreens

AndroidAppFiles

Actual files (AndroidManifest.xml, PhoneApp.java, PhoneAppStateChart.java, screen_*.xml)
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Rule: PhoneApps containers to Statechart

LHS
container 1 container 2
after(2000) B

RHS

container 1

container 2

O after(2) \ O

container_1

container_2
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Transformation result: Statechart

onClick(<<<Ok1_TB>>>)

&

EnterName_C
oices_L=Register>>>}

i N i =777
ionChoices_L=View program>>>) ) onClick(<<<PayNentChoices_L=??7>>>)
onClick(<<<Schedule_L=???>>>)

ExiSgHhedule_C

SendCancglRegMsg_SM
SepdRegMsg_SM
ViewProgramOnline_VWP onComplete(<<<SepdRegMsg_SM>>>)

onComplete(<<<SendCaficelRegMsg_SM>>>)

RegCanceled_C

after(2.0)
after(2.0)

Exit_EA
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Formalism Transformation Graph

ConferenceRegistrationApps
PhoneApps

StateCharts AndroidAppScreens

AndroidAppFiles

Actual files (AndroidManifest.xml, PhoneApp.java, PhoneAppStateChart.java, screen_*.xml)
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PhoneAppsScreens Meta-model

* |AndroidCode

+code: Text

A

Screen Requires
*
+ID: String
| 2
Act
* |
+ Do String EventListener
+code: Text

SetContent

GenContent

Permissions

XML
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Rule: PhoneApps to PhoneAppsScreens

NAC LHS RHS

container_1 container 1 container_1
GenContent GenContent
I — I —

\ \ SetContent \ \ SetContent

<?xml?> || event <?xm1?>]] event
listener listener
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Transformation result: PhoneAppsScreens

SC Sitarl Stale

Send{# ™ M |J

Raphael Mannadiar

ViewP L

x1

Exit

Act
ViewProgranOnl ine. VWP

=

EA
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SetContent

. J. Gerwgtent |

event

listener %

<?2xm12>

SetContent

L]

listener %

VWP

Act

SendReghsg_SH—.

SetContent
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Formalism Transformation Graph

ConferenceRegistrationApps
PhoneApps

StateCharts AndroidAppScreens

AndroidAppFiles

Actual files (AndroidManifest.xml, PhoneApp.java, PhoneAppStateChart.java, screen_*.xml)
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Android target-specific files Meta-model

ModelledFile

+contents: Text
+fil enane: String
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PhoneAppsScreens to Android XML files

LHS

<?2xml?>

\_/\

screen_containerl.xml

~__— O
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PhoneAppsScreens to Android Java code

LHS ~—— ) [[RHS

PhoneApp.java \/\
\/\ PhoneApp.java

~__

SetContent

event
listener
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Transformation result: Android target files

screen_Welcome C.xml screen_EnterName_C.xml screen_EnterPaymentMethod_C.xml screen_Schedule_C.xml

\/\ \/'\

screen_ActionChoice_C.xml | | screen_RegCancelled C.xml screen_ExtSchedule C.xml screen_RegDone_C.xml

PhoneAppStateChart.java

AndroidManifest.xml PhoneApp.java
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... more domain-specific ...

ConferenceRegistrationApps
PhoneApps

StateCharts AndroidAppScreens

AndroidAppFiles

Actual files (AndroidManifest.xml, PhoneApp.java, PhoneAppStateChart.java, screen_*.xml)
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... more domain-specific ...
ConferenceRegistration Domain-Specific
model
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Conclusions and Future Work

e Domain-Specific Modelling: Concrete/Abstract Syntax
+ Lattice of Transformations

e TODO: trace-ability/backward links
e TODO: (meta-)model, transformation evolution

e TODO: embedded systems
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