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Early Monitors : Text based

* CPU writes a string of characters to the
monitor

* Monitor is like a teletype:

* New characters are written in order on the
bottom line of the screen

 When the bottom line fills up, scroll the screen
up one line

* Each character is converted to pixels by the font library built in to
the monitor
* Each character is a rectangular matrix of pixels
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Modern Graphics Basics

» Software controls the entire screen

* Your screen is a two dimensional array of pixels
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I'hink of each pixel as having an (x,y) coordinate

N

I'he upper left hand side of the screen is (0,0)

N

T'he X axis increases from left to right

he Y axis increases from top to bottom
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<terminated > TopLevelDemo [Java Application] C\Program Files\Java\jre1.8.0_101\bin\javaw.exe (Nov 10, 2016, 1:41:28 PM)
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[ TopLevelDemo,java

//Set the menu bar and add the label to the content pane.
frame.setJIMenuBar(greenMenuBar);
frame.getContentPane().add(yellowLabel, BorderLayout.CENTER);

//Display the window.
frame.pack();
frame.setVisible(true);

}

public static void main(String[] args) {
//Schedule a job for the event-dispatching thread:
//creating and showing this application’s GUI.
javax.swing.SwingUtilities.invokelLater(new Runnable() {
public void run() {
createAndShowGUI();
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Single Pixel

* Each pixel is described by three numbers 0-255

* Amount of Red Coler X
« Amount of Green gaste colors _
| [
« Amount of Blue O “iod 1 1
e Higher numbers are 1 11
brighter T
_ HEEEEENEN
* Blackis 0,0,0 EEEENE =
 White is 255,255,255 e
e: (205 Red:
t |176 Green: [147
Define Custom Colors == Color|Solid Lum: [181 Blue: [226
OK Cancel Add to Custom Colors
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» Xerox not interested
* Demo to Steve Jobs and Bill Gates among others
» Apple Lisa (1983)
* Microsoft Windows (1985)
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X Window System (X11)

A platform independent layer of open-source software used to
manage monitors

* Developed at MIT in 1984, version 11 (X11) 1987
* Maintained by the "X Org Foundation”

X Client X Server
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X Client Startup Qv{

* X Client asks for a window on the screen
* Defines what "widgets" go on that window

* Provides functions to "draw" the window
* Provides an "event loop" to handle "events" on that window

X Client X Server
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X Server

* Manages all windows for all clients

* Keeps track of an "active” window
* The one the user is currently interacting with
* Sends events from active window to appropriate client

* Manages window overlap / movement / minimize, etc.

X Client X Server
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X Client Event LOOp timer&pem

initiated events

: &
wait for get next MOoUse
GUI defined keyboard
event event events

run event
handler

) monitor
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exit



Binghamton CS-140

University Fall 2020

First Class Functions and Callbacks

* X client "registers” functions to get invoked when specific events
occur
* "Call me when this button is pushed” ( callback )

* Much easier using functions as parameters
* Lambda functions simplified GUI processing SIGNIFICANTLY!

'l.

REQUEST A CALL BACK

11
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Java GUI Portablility Problem

* Java loves the idea that your code produces the same results on
any machine

* The underlying hardware and software of different machines has
different GUI capabilities

* Different operating systems implement the same GUI concepts
differently
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Abstract Window Toolkit (AWT)

 First released in 1995 with Sun’s first Java release

* Thin abstract layer between the Java view of a user interface and
the underlying hardware /software

 For instance AWT checkbox:

* maps to Windows checkbox on a Windows machine,
* maps to X checkbox on Unix machine

* Simple, but not hardware independent

* Based on X11 style of programming (event loop)

13
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Swing

* Built on top of AWT
* Coded in 1997 (Released Java 1.2)

* Name derived from code-name because Sun programmers liked
swing music

* Deeper interface... less dependent on machine / operating system
* More complicated - (18 packages, 737 classes as of JDK 8)

14
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JavaFX

* Built on top of Swing
» Makes the creation of a GUI “simpler”
* Requires a GUI building tool

 3rd party tool with different release levels, interactions with Eclipse, etc.
* Hides the details of the GUI from the coder
* Swing/Java code generator

* “Removes” capability
» Simple Swing only, to simplify code generator
* Override the GUI builder to get that capability back... if you know Swing

* No longer packages with JDK
* Use if you want, but we teach Swing

15



