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NG frameworks

_____:;__-'_omponent—oriented development
= % Graphical GUI tools
- & Composite applications

® Compound documents & containers
e \Web pages

X Windows/UNIX
Programming




o M_ liramework (widgets, APIs)
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TP

eaed by Dr. John Oustethit originally to
b0l CAD tools
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SiRterpreted = Rapid prototyping

%j‘lsf_'l'hefﬁcient = Slow
e Type_less — FleX|b|e

® Faster to develop and requires less code than
using a system programming language
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100] Command LLanguage) (“tickle”) is the
pling language
aisiargraphical toolkit (widgets, buttons,
RIEELS, etc.
EwA/ishiis'a windowing shell for Tcl
==®a\/ish interprets Tcl to build graphical
components using the Tk toolkit

button .submit -text "Click Me" -command {
puts "\nHello World" }:

Micresoft Windows
Programming




e Very labor intensive!
e MEC (and later ATL) improved on this

TP

B0 can introduce its own complexities!
'-'i'i"lf;fﬁequires careful integration and overriding of
the hierarchy
® Requires understanding of very complex OO

interactions
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= ~performa nce
= & Provided a more "pluggable” windowing
— implementation

Components




B systems from off-the-shelf components

&

r_;’:.—‘;"-t-J'avaBeans, OpenDoc, ActiveX/OLE

- & RAD design tools, visual programming, graphical
IDEs

® “Not built here” syndrome

ActiveX




Features
32%

B 8= Gonnectable objects (events)
= & Type info/reflection
Activation (visual editing), keystrokes, focus,
menu/toolbar merging, sizing
Storage/persistence (“pickling”)
e Automation/scripting
Property pages




Increased Functionality

Component Okject Model: |
Objects and Intertaces, Queryintsiace

| ‘iarge specification

-

| - ®/Complex interactions with slightly different
implementations

e Enabled black box reuse




JavaBeans

RIGPEIIES, Methods, and events
PYiemicidiscovery

4

OPErty configuration (colors)
snables: Palette-based development and visual

= “development

GJasgow: specifications: drag-n-drop, activation

InfoBus specifications: asynchronous event-based
communication

Event propagation/handling
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iCall GUILbuildersysss

SeerRapidrApplication Development (RAD)
PR GOmposite Applications”
BAVisual layout editing (forms)

;-.?élettes (component registration)

~ e Property sheets (reflection, persistence)
e Event handlers (reflection)

e Automatic code generation




~ e Tk (Tcl)
~® X Designer (C++, Java, Ada, etc.)

¢ Interface Builder/XCode/CodeWarrior/Cocoa (Apple,
C++, Java)
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~ o Componentized development is hard!
® Standard interfaces are essential
e However, benefits outweigh costs
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2 C: integrate Java applets, ActiveX components,
ppIliggins (Flash)

_ FEVEnt-based scripting programming model
= #iV/ery easy to use!
— o [limited functionality (lowest common
denominator)

¢ Traditionally client-server although scripting
allows for rich client-side functionality




