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User/Application Interaction

= Program takes control, prompts for input — user waits

& cmd.exe

Microsoft Windows 2880 [Version 5.80.2195]
(C> Copyright 1985-1999? Microsoft Corp.

Sat 86822081 15:28
CINP

= Not suitable for highly interactive applications
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Example Interactions
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Modern GUI Systems

= Three concepts:
 Event-driven programming
« Widgets
* Interactor Tree
= Describes how most GUls work

» Coined with SmallTalk
e Closestto Java
 But similar to Windows, Apple, Android, ...
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Event-Driven Programming

= |nstead of the user waiting on program, program waits on the user

= All communication from user to computer is done via “events”

* “mouse button went down”
 ‘itemis being dragged”
» “keyboard button was hit”

= Events have:

* type of event
* mouse position or character key + modifiers
 ...plus possible additional, application-dependent information
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Event-Driven Programming

= All events generated go to a single event queue
 provided by operating system
 ensures that events are handled in the order they occurred
* hides specifics of input from apps

Mouse

Event Q
Software \ vent Lueue
Keyboard _—
Software

Software Engineering — © P. Baumann 6



C>ONSTRUCTOR
UNIVERSITY

Widgets

= Widget = (reusable) interactive object Generate some new events, eg

* “window gadget’  “button pressed”

= Widget tasks: e “window closing”

* “text changed’
= Handle certain events:

«  widgets say what events they are Butthese events are sent to

interested in interested listeners instead
« event queue sends events to the * custom code goes there
“right” widget

= Update appearance

e e.g. button up / button down
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Widget in Action
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Interactor Tree

= Decompose interactive objects into a tree
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Main Event Loop

while (app is running)

get next event;
send event to right widget;

\
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Model-View-Controller

= Architecture for interactive apps
* introduced by Smalltalk developers at PARC

= Partitions application in a way that is

e scalable

* maintainable

oy =
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Example Application
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Cardinal circles: 4
Blue squares: 2
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Model

= Model = Information the app is trying to manipulate

= Representation of real world objects

« circuit for a CAD program — ex: logic gates and wires connecting them
 shapes in a drawing program — ex: geometry and color

=

View

Controller +—7
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View
2
4

* also audio/speech, alarms, text messages, ...

= |mplements a (visual) display of the model O ‘

= May have multiple views .

 e.g., shape view and numerical view Cardinal circles: 4
Blue squares: 2

= Each view notified on any model change

Model P

Controller +—7
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Controller

= Receives all input events from the user

= Decides what they mean and what to do

« communicates with view to determine which objects are being manipulated
(e.g., selection)

« calls model methods to make changes on objects
e model makes change and notifies views to update

e

) bl Wb L

e View

Model v 1
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Summary

= Event-driven programming, widgets, event loop
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= Model-View-Controller pattern as a GUI paradigm

Controller
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