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TOUCHRAM

* Tool of Agile Software Design Modelling

» Support for Class Diagrams, Sequence Diagrams, State Diagrams
* Reusable Concern Model Library

[Subject |Observer

+ |Subject |create()
~ Set<|Observer> getObservers()

+* |modify()

+ void addObserver(|Observer a)

+ void removeObserver(|Observer a)

+ void startObserving( |Subject s)
+ void stopObserving()
~ void |update (|Subject s)

| o

.ommandChanne

rii g host, int port): Comm

4C annel new:CommandChannel
T create
I
! newConn := create(host, port) e
1
: ) removeParticipant
addSocket({host, newConn) | addParticipant
I
:I . dqddTrace
| Actlve
_______________ 1
I '
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TOUCHRAM GUI

* Multi-Touch

 |ntuitive editing using multi-touch gestures
 Significant speedup for

* Navigating big models

* Moving / rearranging classes

* Establishing mappings between design concerns

e Simultaneous support for multi-touch (TUIO) as well as mouse /
keyboard input

e Multi-User

* Every GUI Element
can define its own
gesture processors

':W-—'-—
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CONCERN-ORIENTATION

A concern groups software design models
providing related functionality, and provides
three interfaces to facilitate reuse
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CONCERN-ORIENTATION

3
A concern groups software design models
providing related functionality, and provides
three interfaces to facilitate reuse

Variation Interface Feature Model and Goal Model
I~ - ————

Customization Interface
e —— }Class Diagram

Usage Interface
B —~~—r—
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OBSERVER CONCERN

‘ mandatory < Observer> pelrr:‘grr(:::r?ce
8) OPtiOIIal m

/]\ alternative (XOR)

A\ or (IOR) <N3\}|§{g§;°"> <Contro|ler> <C°J1;du;;§nt>
< Pull >< Push >< Active >< Passwe>

W———-— - —ee—————— O

Minimize
memory usage

e \ariation Interface of Observer
» EXposes possible design choices
» Optional, requires, excludes relationships also

supported
* Exposes impact on NFRs / qualities
e ————— TR RN e ——————pOET
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OBSERVER CONCERN

e Customization Interface of Observer

 Exposes general design classes and operations
that need to be mapped to application-specific

classes and operations
e —— P erAn e —— et SRR

aspect |IObserver

structural view

ISubject

+ * Imodify(..)

~ add(IObserver a)

~ remove(lObserver a)
~ Set<lObserver> getObservers() ~ destroy()

Set 1 Observer |
int size
o 1_ [~ Set<IObserver> create()
mySet” [ ~ add(IObserver ) ==
~ remove(lObserver)
1\ mySubiject
0..1

____________________

IObserver

| + stopObserving()

+ startObserving(ISubject)

~ lupdate(ISubject)
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OBSERVER CONCERN

e Customization Interface of Observer
 Exposes general design classes and operations
that need to be mapped to application-specific
classes and operations
R e~

! Mandatory Instantiation Parameters

structural view

: ! |Observer
ISubject Set (- C -

e |IObserver
+ * Imodify(..) 1_ [ ~ Set<IObserver> create() - —
~ add(IObserver a) & /Set”| ~ add(I0bserver ) o I2@”8&?:\‘;;2983“bJeCt)
~ remove(IObserver a) ~ remove(IObserver) ~lu zate ( Sub'gct)
~ Set<lObserver> getObservers() ~ destroy() P J

1\ mySubject
0..1
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OBSERVER CONCERN

* Usage Interface of Observer
» Specifies classes that can be instantiated and

operations that can be called

aspect |IObserver

| ISubject<imodify<lupdate>> |

structural view

: |Observer<lupdate>

____________________

IObserver

>+ startObserving(TSubject)
| + stopObserving()

~ lupdate(ISubject)

ISubject Set . ooserver |
int size
+ * Imodify(..) o 1_ [ ~ Set<IObserver> create() :
~ add(IObserver a) mySet” | ~ add(IObserver )
~ remove(lObserver a) ~ remove(lObserver)
~ Set<lObserver> getObservers() ~ destroy()
1\ mySubject
0..1

TOUcCcHRAM DEMO AT AOSD 2014 © JORG KIENZLE

o



OBSERVER CONCERN

* Usage Interface of Observer
Specifies classes that can be instantiated and

operations that can be called

S — i

aspect |IObserver

4 |nstantiatable Classes fr-

— ’—w 7 i!i:'

structural view

¢ ISubject ;

~ Set<IObs fver> getObservers()

1\ mySubject

int size

~ Set<IObserver> create()

’
: >~ add(IObserver)

~ remove(lObserver)
~ destroy()

- =1
i

Set -ZZ2°_TC

1Subk zct<Imodify<lupdate>> |
' |Cpsgrver<iupdate>

- IObserver

+ startObservmg(ISubject)
g | +stopObserV|ng() Ny

o d 1w AU 1YL

0..1

3 ———_a

=4 Callable Operations =
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CONCERN REUSE PROCESS

1. Use the variation interface of the concern to select

the most appropriate feature(s)

 That provides the desired functionality

« That maximizes positive impact on relevant non-functional application
properties

= TouchRAM generates the detailed generic design for the selected
feature(s) of the concern

2. Use the customization interface of the generated
design to adapt the generic design elements to the

application-specific context

= TouchRAM generates the application-specific design for the selected
feature(s) of the concern

3. Use the selected concern feature within the

application design according to the usage interface
B e~~~ T SRE———
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TOUCHRAM: DEMO

» Simple Video Slot Machine

» SlotMachine has Reels with Symbols
e Has a local GUI
* Provides remote access

I~
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TOUCHRAM DEMO CONCERNS

‘ SlotMachineGUI \ ‘SIotMachineRemoteAccess\

/ . -~ 71V N TN
11 \§ é/ //’ \ \\ \\
/ A N
G SlotMachine FETHIRERD .
I R SR RE
/
I \ s \ \ N\
I \\ e \ \
I ! iy \ \ Output
/I I \ it \ i3
S \ / ! ! \ /
I NS/, / \ \ /
I, I \)‘/ ! \ \‘ y
I |
/ \
i PR t | Input |
, \ - §§\§
[ / \/ -r ~ prisstss
| AR = \ /s LR
/ ! S e i ‘ ParallelExecution \ ‘ NetworkCommand \
/ B e / \ 4 N
/ I ”” / ! \ 7 / \ -
4 giEme { / AR %/ Pt fiis
Ié’ / // \ / \ //’ \
= I / / v 1337 \ - | \
Singleton / 1. PaR \ Outpath | _-- u \
/ ’/ / \ \ % | \
‘ 4 ,’I' / \ N oo | \
/ / N s |
4 : St e N N
/ 4 I 4 21 T [
Observer / 0 -7 _-"v.-1 Workflow , | Command
l/ /’ ) ve rsiaianay \\ |
[

-
s

|
v

i Tt ~ \
Ve =" V¥ " it e \
‘ ZeroToMany \ ‘ Named \ ‘ Map | ‘ Copyable \ ‘ ZeroToMany-Ordered \ ‘ SocketCommunication \
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TOUCHRAM DEMO CONCERNS

R E G e < \@ S g 2 <

‘ SlotMachineGUI \ ‘ SlotMachineRemoteAccess f. |
u T ~. _- TR N ONRRRALLL L5t
¥ Il SN il //I \ \\ \‘\ 2 W :
. N ;
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/ ! S e i ‘ ParallelExecution \ ‘NetworkCommand\
/ e / \ s \
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4 Iléf”’ ,/ ! e \ y HiEEat I3gesy
. ] / atansrsie \/ het B | \\
| Singleton ;| / e IR N | Outpath | It IR
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! All other design
{ concerns were reused }
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TOUCHRAM

Download TouchRAM:
http://www.cs.mcgill.ca/~joerg/SEL/TouchRAM.html
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http://www.site.uottawa.ca/~gunterm/CDD-Tutorial-Tool-Installation

TOUCHRAM

Current features:

Multi-User, Multi-Touch
Concern-Orientation
Structural view (display, edit, weave)
Message view (display, edit, weave)
State view (display, basic edit, weave)
Feature view (simple display)
Simple consistency checks
Basic code generation

Planned features:

Feature view (display, edit, weave)
Impact model support

Elaborate consistency checks
UML import / export

Download TouchRAM: Advanced code generation
http://www.cs.mcgill.ca/~joerg/SEL/TouchRAM.html
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