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This talk introduces Smalltalk MVC and presents
patterns for programming GUI applications

MVC in Smalltalk:
Something old,

something new Understanding the

issues of pluggability
and adaptors help us
better applying MVC
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The basic concepts of MVC is separating the
application logic from the user interface
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Application Logic Graphical Ui

(Remote
Interface)

An application can have several user interfaces

The views and controllers work together to
control the user interface to the models

MVC ‘Triads’ Display

Keyboard
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Why Smalltalk separates views from
controllers?

m To combine views and controllers in
different ways to get different look & feel B

m To allows views and controllers to inherit
from different classes

The relationships between model, view
and controller

Controller does not “dependent on” Model }l
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Another way to see the relationships
between model, view and controller

Dependencies:

~ View
'\
Model : change propagation
L~

"L~ Controller

Other Messages:

- display output
model access - \lieW ———— =

Modei :’ and view messages

editing messages — Controller <=——— ﬁ e

user input

model access
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MVC in action, phase 1: The window is opened
and ButtonView send the message value to the
ButtonModel

Checkbox
value:; aBool

changed: i#value
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MVC in action, phase 2: The user clicks the

mouse on the area of the screen and causes
the reactions

value:; aBool

9 changed: #value

>

value: model value not
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Remember the following import points of
classic MVC architecture of Smalltalk jLwsieos)

1. Neither the view nor the controller hold onto the
model’s state.

2. The controller doesn’t know anything about the
visual layout of the widget. When it needs that
information, it asks the view.

3. When the controller changes the state of the model,
it doesn’t directly tell the view.

4. The model doesn’t know about the view. When its
state is changed by the controller, it’'s only because
of the dependency mechanism that the view gets to
know about the change.

5. When the model tells the view that it’'s changed, it
doesn’t tell the view the new state-it only tells it what
aspect has changed.




Pluggability and
Adaptors

The problem comes from the original idea of MVC:
separating application logic (model) from Ul

View/
Controller

Model

“‘ ¥, . . .
2o From the model’s perspective, an application

RO,
can have several user interface (reuse model)
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If we look at MVC from the View’s perspective...
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View/
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From the view’s perspective, a view
may use different kind of models

l

Model

@ Albumz

getName()
@ getComposer()

o getTitle))

® Album o isClassical()

@
®
o

°
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© setartisi()

getComposer() @ setComposer()
aetTitle() ] @ setTtle()

isClassical()

setClassical()
setComposer()
setTitle()

:Object

Connecting a widget to a model by (Pluggable)
Adapter pattern (to find a “narrow” interface

for Adaptee)

Hierarchy : GenericServlet 8] T EH -
=
L

= Httpervlet
@ AdminSerst
B3, BassServlet 1.1 (ASCI -kky)
(2 AddNewMember 1.1 (ASCI -k
(D) Changeiichedule 1.1 (ASCII-K]
(@, CreateGroup 1.1 {ASCII k)
(@, Dayichedule 1.1 (ASCII-kkv)
-3 DeleteSchedule 1.1 (ASCIL
@, EditResoume 11 (ASCI1 -kk)
1y ManageResowrce 1.1 (ASCII-k
(2, ManagerSerlzt 1.1 (ASCI Kk
(D)) ReadCalendar 1.1 (ASCII -kky
(2, ScheduleContent 11 (ASCI1-K
(fD ) Sehedulsbember 1.1 (ASCII -k
© 43 WiteSehednle 1.1 (ASCIL K
-8 Col
(B ChangeCapteiney 1.1 (ASCII -kkv)
@ CheckPassword 1.1 (ASCT -k}

TreeView
(Client)

@ ITreeAdapter

<

& hasChildren|Object)
@ getChildren{Object)
@ getParent{Object)

e

(Taré; et)

Database

AST

File System

Model
(Adaptee)




Adaptors connect Ul objects (widgets) which
speak only value/value: to model objects with
their own protocol

Specific and simple
interface (protocol)

<

Ul Object
(Client)

value

model
protocol

Adaptor
(Target,
Adapter)

Model Object
(Adaptee)
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ValueModel solves the problem of change
notification, sharing, and adaptation

Object

ProtocolAdaptor Ivnunnnm-z I Inuwumnmtuz I
L L

Indexedhdaptor] AspectAdaptor Buf feredValueHolder TypeConverter
SlotAdaptor RangehAdaptor CeomputedValue

BlockValue

A portion of the class hierarchy showing subclasses of ValueModel
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VisualWorks extends MVC by splitting the
model into application model and data model

browsers,
(domain model) | gjalogs,
Data Models edit.ors, etc.

collection objects,
strings, numbers,
booleans, files, etc.

Dual role of model objects: They act as a
store for the application’s data, and they act
upon that data in application specific ways

An Application Model is a model that is responsible for

creating and managing a runtime Ul, usually consisting of
a single window. It manages only application information,

leaving the domain information to its aspect models

Domain Application User
Models Models Interfaces

custoner g \ i g
BankAccount g g i

\ JE—
Transaction g
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The fine-grained structure of an Application

A

User
Interface

Application
Model

Domain
Model

attributes
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Review of the Presentation Model Pattern (1/2)

Represent the state and behavior of the presentation
independently of the GUI controls used in the interface

Album Window

classical: CheckBox
composer: TextField

1

mode|

Album Presentation Model

isClassical: boolean

composer: String

IshouldEnableComposer: boolean @,

=" (domain model) "'V
Data Models
(&)

AlBum

isClassical: boolean
composer: string

\
.
return IsClassical AN
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Review of the Presentation Model Pattern(2/2)

GUIs consist of widgets that contain the state of the GUI screen.
Leaving the state of the GUI in widgets makes it harder to get at
this state, since that involves manipulating widget APIs, and also
encourages putting presentation behavior in the view class.

Presentation Model pulls the state and behavior of the view out
into a model class that is part of the presentation. The
Presentation Model coordinates with the domain layer and
provides an interface to the view that minimizes decision making
in the view. The view either stores all its state in the
Presentation Model or synchronizes its state with Presentation
Model frequently.

"

Conclusion: Remember the two pictures

Question?
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Combine views & controllers in different ways to
get different Look & Feel

I vindcw: mem—| ) ) |

Using different views to Using different controllers
get a different “look” to get a different “feel”

«

Smalltalk “dependency mechanism”: | want to
know whenever your values have been changed

Static
structure
objB is dependent on objA
objA
Dynamic
changed behavior
message message
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The changed message and the update
message of the “dependency mechanism”

objA
changed f// _h"\_ update = size: aNumber
message O}J message . § uua) ' size := aNumber.
: self changed: #size.
\w 4 : g

objA changed: anAspect with: aParm (two parameters)
objA changed: anAspect (one parameter)
objA changed. (no parameters)

dependent update: anAspect with: aParm from: anObj. (three parameters)
dependent update: anAspect with: aParm. (two parameters)
dependent update: anAspect. (one parameter)

N

update: anAspect
anAspect = #color ifTrue: [self redraw].
anAspect = #size ifTrue: [self redraw].

<«

Comparing the Observer sequence diagram
with the MVC pattern (1/3)

Model View 1 View 2
aConcreteSubject aConcreteObserver anotherConcreteObserver
Notify() |~
e 1
Update()

I

-
GelSlaleJI
L

Update(}

GetState(ﬂ

= display output
TSR e ... B D

Model 3 =@ E—

2l I I

. —__ - foni [
editing messages Controller Py || EEE |
maodel access
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Comparing the Observer sequence diagram
with the MVC pattern (2/3)

Model Controller View
aConcreteSubject aConcreteObserver anotherConcreteObserver
4 I SetState() Iji|
Notify() L
|
Update(} L
Ge(Siale(q :|
L
Update(}
GEISlale(;I
L

® dis, t
md’r!accc_s_l___f VIEW % D

Model :-____ and | view messages
editing messages — Controller = el EE]

user input ==
model access

"
Comparing the Observer sequence diagram
with the MVC pattern (3/3)

Model View 1 View 2
aConcreteSubject aConcreteObserver anotherConcreteObserver
SetState() = N/ |_Setstate()
e
Notify() L
]
Update(} |
Ge(Siale(q :|
L
Update(}
GEISlale(;I
L

= dis, t
model accass - View % D

Model :-____ and | view messages
-_____________- "
editing messages — Controller = 8 |

userinput L L0 |
model access
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The MVC uses the one parameter version of
changed

value: aBool

value: aBoolean
value := aBoolean.
self changed: #value.

| value: model value not |

objA changed: anAspect with: aParm (two parameters) T
objA changed: anAspect (one parameter)
objA changed. (no parameters)

<«
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The MVC uses the one parameter version of
update

value: aBool

o changed: #value

dependent update: anAspect with: aParm from: anObj. (three parameters)
dependent update: anAspect with: aParm. (two parameters)
dependent update: anAspect. (one parameter)

N

update: anAspect
anAspect = #value ifTrue: [self redraw].
anAspect = #size ifTrue: [self redraw].

<
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Why split the model into two pieces?

Splitting the model in this way removes application
specific processing from the data model, making it
much more reusable. It also provides something, of a
justification for putting some user-interface
functionality in the application model. After all, in
some cases an application is nothing more than a
particular set of operations with a particular user-
interface. Consequently, it doesn’t matter too much if
the application model knows some things about the
user-interface. In this case the application is the
interface [1, p. 100].

«|
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