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Radio Buttons

Radio buttons allow the user to select
one of a number of choices.

Figure M.6

Menus

A menu’s items are exposed when the
menu’s button is pushed. Menus can
have submenus.

Figure M.7

Text Lists

Textlists allow the user toscroll though
lines of text and select one or more of
them.

Figure M.8

Text-Entry Fields

Text-entry fields provide the user with
an area to enter and edit text.

Figure M.9

Sliders

Sliders have thumbs that canbe moved
to select a numerical value within a
specified range. Sliders can be vertical
or horizontal.

Figure M.10
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The Application Canvas
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Scrollbars

Scrollbars perform the same function
as sliders but have buttons on the ends
as well as a thumb for adjusting the
position.

Figure M.11

Regions

Regions are rectangular areas that can
accept user events. Regions are avail-
able in several styles to provide differ-
ent visual appearances.

Figure M.12

Labels

Labels provide text but do not accept
events.

Figure M.13

Lines

Lines can be used to decorate the inter-
face. Lines do not accept events.

Figure M.14

The application canvas is configured by using the box on its lower-right
corner. Dragging this box resizes the application canvas. Clicking the right
mouse button on this box brings up a dialog, as shown in Figure M.15.
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| procedure name: | o MR e e
window label: 1
width: |600

height: |400

Application Canvas Dialog Figure M.15

The dialog window button is checked when a custom dialog, instead of
an application interface, is being constructed. In this case, the name of
aprocedure for invoking the dialog can be specified. Neither of these is
relevant for building an application interface.

The VIB window can be resized by using the window manager if it is not
large enough to accommodate the application canvas.

Creating Vidgets

A vidgetis created by clicking on its icon in the vidget bar and dragging
itinto position on the application canvas. It can be repositioned later. The result
of creating and placing a slider vidget is shown in Figure M.16.
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A Newly Created Vidget Figure M.16

Although it’s usually worthwhile to position a newly created vidget
approximately where youexpect you will want it, fine-tuning is best left
until later.

Vidget Attributes

Vidgets have a variety of attributes, some that are common to all vidgets
and some that are specific to the type of the vidget. Every vidget has an ID
attribute. Vidgets are identified by their IDs, both in VIB and in the application
that uses the interface. All vidgets also have a position, given as the x-y
coordinates of its upper-left corner. Most kinds of vidgets have size attributes as
well. All vidgets except for labels and lines have a callback attribute that names
the application procedure that is called when the user manipulates the vidget.

When a vidgetis created, it has default attributes. These attributes can be
changed later.

Clicking with the right mouse button on a vidget brings up a dialog
showing the vidget’s attributes. The attribute dialog for a button is shown in
Figure M.17.
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Attribute Dialog for a Button

This dialog shows the defaultattribute
values for a button.

Figure M.17

Thelabel attributeis what appears on the button. The radio buttons in the
center and the outline button at the right provide choices for the visual appear-
ance of the button. The toggle button allows a choice of a regular button or one
that maintains an on/off state. The dialog default button is used to designate a
default button that in turn is used to dismiss a custom dialog when the user
enters return.

Figure M.18 shows that attribute dialog for a set of radio buttons.

: applcn 3 e T LJ{ Dialog for a Set of Radio Buttons

e Pty Pectent : _. Three bgtton§ w1th default names
callback: | radio_buttoncbl ¥ are provided initially. These names

53 canbe changed by editing their text-
entry fields.

g
y: 43

Figure M.18

Additional buttons can be added by clicking on one of the add buttons
that appear at the left; the top and bottom add buttons insert a field above and
below the first and last fields, respectively. The other add buttons insert fields
between existing ones, as indicated by their positions. The del buttons at the
right delete the fields to their immediate left.

The attribute dialog for a menu is shown in Figure M.19.
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Dialog for a Menu

Three items are pro-
vided initially with de-
fault names. The items
canbeedited, and items
can be added and de-
leted in the manner
used for radio buttons.

Figure M.19

Clicking on create submenubrings up a dialog for a submenu, as shown

in Figure M.20.

~ del] create submenu]

Dialog for a Submenu

Except for the label, ID,
position, and callback
attributes, the dialog for
a submenu is the same
as for a menu.

Figure M.20

The attribute dialog for a text list is shown in Figure M.21.

width: (100

height: 100

[E w . lines.

Figure M.21

Dialog for a Text List

There are three choices for user selec-
tion: read only, which allows the user
toscroll through the linesbutnotselect
any; select one, which allows the user
to select a single line; and select many,
which allows selection of any or all

Figure M.22 shows the attribute dialog for a text-entry field.
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Dialog for a Text-Entry Field

The label field provides for
4P text that appears at the left of
u“w: E:u":_tm:_m the field. An initial value for
:: ;%s- s the text canbe entered and the
25 ' number of characters allowed

in the field can be specified.

oo SR R A R

Figure M.22
The attribute dialog for a slider is shown in Figure M.23.

Dialog for a Slider

The orientation and dimensions for a

s = slider can be changed as indicated.

| callback: slider_cb1
! top / left: (0.0
initial: ;l':'.s'___ =
bottom / right: 1.0

| filter

Figure M.23

The default values of the extreme positions of the thumb default to 0.0
and 1.0, allowing scaling in the application. If the filter toggle is on, a callback
occurs only when the user releases the thumb. Otherwise, a callback occurs
whenever the user moves the thumb.

The attribute dialog for a scrollbar is shown in Figure M.24.
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Dialog for a Scrollbar

The dialog for ascrollbar is the same as
the dialog for a slider, since the only
differences between the two types of
vidgets are their visual appearance
and the functionality by which the
user can change the position of the
thumb.

Figure M.24

The attribute dialog for a region is shown in Figure M.25.

Dialog for a Region

The dialog of a region provides four
choices for the appearance of the bor-
der.

Figure M.25

Figure M.26 shows the attribute dialog for a label.

Dialog for a Label

Label vidgets are the simplest
of all vidgets.

Figure M.26

Figure M.27 shows the attribute dialog for a line.
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Dialog for a Line

A line vidget differs from other vidgets in
having x,y coordinates for its end points.

Figure M.27

Manipulating Vidgets

Selecting and Deselecting Vidgets

A vidget can be moved or modified only when it is selected. Only one
vidget can selected at a time. A vidget can be selected by clicking on it, which
highlights its corners to indicate it is selected. When a vidget is selected, any
previously selected vidget is deselected. Clicking on the canvas at any place
other than on a vidget deselects the currently selected vidget, leaving no vidget
selected.

A vidget also can be selected by using the Select menu, which displays
the IDs of all vidgets as shown earlier. This method of selection is useful if a
vidget is “lost” because it is behind another vidget or because it is too small to
be selected by clicking on it.

Resizing Vidgets

A vidget can be resized by selecting it, pressing the mouse on one of its
four corners, and dragging that corner to a new location. The diagonally
opposite corner remains anchored, and the size changes. Some vidgets enforce
constraints on resizing. For example, a button cannot be made smaller than its
label. Other vidget types, such as menus, cannot be resized at all.

Positioning Vidgets

A vidget can be repositioned by selecting it and dragging with the left
mouse button depressed. A selected vidget can be moved one pixel at a time by
using the arrow keys on the keyboard. They are useful for small movements and
precise positioning. A vidget also can be repositioned by using its dialog and
changing the x-y coordinates of its upper-left corner.

Vidgets can be aligned by selecting an “anchor” vidget and then choos-
ing align horiz or align vert from the Edit menu. Horizontal alignment aligns the
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left edges of vidgets with the left edge of the anchor vidget, while vertical
alignment aligns the tops.

When an alignment is chosen from the Edit menu, the cursor is changed
to & or {J, depending on the choice of alignment. (These cursor shapes may be
different on some platforms.) Subsequently, clicking on a vidget aligns it with
the anchor vidget. Several vidgets can be aligned in this manner. Clicking on the
canvas off any vidget restores the cursor to an arrow and its normal functional-
ity.

Figure M.28 shows four scrollbars that need to be aligned horizontally
with the topmost one selected as the anchor.

Vidgets to Be Aligned Figure M.28

In this example, the vidgets are obviously misaligned. Even if the
alignment is just slightly off, it’s worth fixing it to make the interface
look tidy and professional.

The result of selecting align horiz and clicking on each of the three
scrollbars below the anchor is shown in Figure M.29.
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[File |Edit |select]

: e W —17 : [ 1

PR AN T e AL

Aligned Vidgets Figure M.29
Note that the anchor vidget still is selected.

Deleting Vidgets

The selected vidget can be deleted by choosing delete from the Edit
menu, by pressing the delete key, or by entering @X. This operation can be
undone by choosing undelete from the Edit menu or by entering @U, provided
no other action has been performed since the vidget was deleted.

Copying Vidgets

The selected vidget can be copied by choosing copy from the Edit menu
or by entering @C.

The copied vidget is selected when itis created. It is offset vertically and
horizontally from the vidget from which it was copied. Attributes other than the
ID, callback, and position are inherited from the vidget from which it was
created.
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Custom Dialogs

A custom dialog is very similar to a visual interface for an application:
Vidgets with various functionalities can be positioned as desired.

There are two noticeable differences between custom dialogs and visual
interfaces:

* Menus, regions, and text lists cannot be used in custom dialogs. They
may be created and placed, but they are ignored when the dialog is
saved.

* A custom dialog must have at least one regular button, so that it can
be dismissed. VIB refuses to save a custom dialog without a regular
button.

VIB must be told that it is creating a custom dialog rather than a visual
interface, which is the default. This is done in the canvas dialog that comes up
as a result of clicking with the right mouse button on the lower-right corner of
the application canvas.

Two things are needed to create a custom dialog: providing a procedure
name by which the dialog will be called and setting the dialog window toggle.
Figure M.30 shows an example.

] Custom Dialog Settings
. ] The procedurename field
procedure name: ; .. . .
S e : is ignored for a visual in-
T s | terfacebutisrequired for
height: 400 W dialog window f a custom dialog.
Okay Cancel 3
: Figure M.30

One button can be designated as the default button for dismissing a
custom dialog. This is done by setting the dialog default toggle in the attribute
dialog for the button, as shown in Figure M.31.
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A Default Button
i '_-; The default button is outlined as it is
s e e for standard dialogs. Entering return
B ' to dismiss a custom dialog is equiva-
: 106 @regular M outline| lent to clicking on the default button.
: 350 check -
. SR | toggle
_ xbox M dialog default
Ulcw_ _Cmml
Figure M.31

Prototyping

The application canvas as shown by VIB is very similar to the way it
appears when the application is run. The dashed lines that show the boundary
of a region with an invisible border do not, of course, show when the visual
interface is used in an application.

The exact appearance of the interface can be obtained by selecting
prototype (@P) from the File menu. This constructs and launches an application
with the current interface and a dummy program for handling events.

Manipulating vidgets on the prototype produces information about
callbacks, IDs, and vidget values.

A prototype for a visual interface can be terminated by typing q with the
cursor not on a vidget. The prototype for a custom dialog can be dismissed by
clicking on one of its regular buttons. A dialog is presented to confirm that you
wish to terminate the prototype instead of continuing to test it.

Limitations

VIB has several limitations that should be considered before designing
an interface:

® VIB can handle only one interface section in a file.

The location and attributes of vidgets cannot be changed when an
application is running.

There is no provision for adding new kinds of vidgets.

There is no provision for decorating vidgets with images.



Appendix N

Platform Dependencies

Microsoft Windows

Icon for Windows runs on PCs with Windows 95 and above, Windows
NT, and Windows 3.1 (with Win32s). Windows machines vary greatly in their
hardware capabilities, so we can’t describe precisely how things work in all
situations.

Font Specifications

Windows comes with very few fonts. The set of fonts available ona given
machine is a function of the set of applications and fonts that have been installed.
As a result, Windows machines vary widely in their interpretation of font
requests. The same specification in Icon can produce fonts of different appear-
ance on different machines.

Windows’ native font specifications are complex structures that specify
a set of desired characteristics, from which a “nearest match” is chosen by
Windows when a font is requested. Windows has fonts based on different
character sets. The standard Icon font names (fixed, sans, serif, mono, and
typewriter) return a font that uses the so-called ANSI character set.

Color Specifications

Windows does not provide a built-in set of color names, so Icon’s
standard color names comprise the complete set of recognized names.

Depending on the hardware configuration, Windows may use dithered
colors in response to any particular color request. This results in an unattractive
appearance in applications where solid colors are expected. Most colors are
dithered on 16-color machines, and color-intensive applications are ugly or
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unusable on those systems.
Color correction is controlled by the gamma attribute. The default value
of the gamma attribute is 1.0 (the operating system handles gamma correction).

Images

In Readimage(), if an image file is not a valid GIF file, an attemptis made
to read it as a Windows bitmap file.

In Writelmage(), if the file name ends in .bmp or .BMP, a Windows
bitmap file is written. In all other cases a GIF file is written. Writelmage() fails if
GIF formatis selected but the area being written contains more than 256 different
colors.

Keyboard Event Codes

Icon uses Windows scan codes as integer event codes for special keys.
Symbolic definitions given in Appendix J and located in file keysyms.icn allow
applications to refer to these special keys in a system-independent way.

Cursors and Pointers

The text cursor is a slowly flashing solid block. It is visible only when the
cursor attribute is "on" and the program is awaiting input from WRead() or
WReads().

The pointer attribute can take any of the values shown in Figure N.1.

Windows Pointers

[N + I {} E The appearance of these pointers
varies somewhat with the version

arrow  cross ibeam uparrow wait of Windows used.

Figure N.1

Limitations

* The attribute linestyle is ignored by Windows when the line width is
greater than 1; line widths greater than 1 are always drawn using a
solid line style.

* The attribute fillstyle does not support the value "masked". When
masked fills are requested, textured fills are performed instead.

* Mutable colors do not work correctly.
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* Reversible drawing ("drawop=reverse") does not work correctly.

The X Window System

Under X, an Icon program is a client that performs graphical I/O on a
server. The client and server can be the same machine, as when a program runs
and displays locally on a workstation, or they can be on different machines. A
remote server can be specified by using the display attribute when opening a
window.

There are many implementations of X, and different systems provide
different features, so we can’t describe precisely how things work in all situa-
tions.

Font Specifications

The X Window System provides both tuned and scalable fonts using a
complex naming scheme. The font chosen by Font(*Helvetica,19") may be
designated

—adobe-helvetica-medium-r—normal- —19—-0-75-75-p—0-is08859—1
which is actually a scaled instance of the master font
—adobe—helvetica—medium-r-normal- —0—0—0-0—p—0—is08859-1

Icon translates font specifications into X form, so that this underlying
complexity can be ignored by the programmer.

In interpreting a font specification, Icon recognizes the following font
characteristics and tries to match them as well as possible against the available
X fonts:

condensed, narrow, normal, wide, extended
light, medium, demi, bold, demibold

roman, italic, oblique

mono, proportional

sans, serif

The same specification can produce fonts of different appearance on different
servers.

If a font specification is not understood or matched by Icon’s font-
naming system, it is passed verbatim to X as a font name. This allows the use of
native X font specifications, including wild cards. As a special case, a font
specification of "fixed" (without any size or other characteristics) is passed to X
as a font name without interpretation.
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Color Specifications

The X implementation of Icon is limited to a maximum of 256 colors at
any one time, even if the hardware supports more.

Color specifications that are not recognized by Icon are passed to X for
interpretation. X servers typically offer large sets of color names, including
unusual ones, such as orchid and papayawhip.

Color correction is controlled by the gamma attribute. The default value
of gammais based on the color returned by X for the device-independent X color
specification RGBi:.5/.5/.5. On older X systems that do not recognize this
specification, a configuration default value is used.

Theinterpretation of RGBi:.5/.5/.5 depends on properties associated with
the root window. These properties are set by the xcmsdb utility. The library
program xgamma can be used to set the properties to approximate a particular
gamma value.

Images

In Readimage(), if an image file is not a valid GIF file, an attempt is made
to read it as an X Bitmap or X Pixmap file.

In Writelmage(), if the file name ends in .xbm or .XBM, an X Bitmap file
is written. If the file name ends in .xpm or .XPM, an X Pixmap file is written. If
the file name ends in .xpm.Z, a compressed X Pixmap file is written. In all other
cases a GIF image is written.

Keyboard Event Codes

Icon uses X keysym codes as event codes. The actual code returned for a
particular key depends on the configuration of the X server; this can be altered
dynamically by the xmodmap utility. For example, the Sun keypad has one key
labeled “3”, “PgDn”, and “R15”. Whether this key produces an Icon event "3",
Key_PgDn, Key_R15, or even something else, depends on the X configuration.

The library file keysyms.icn lists many of the possible codes. For maxi-
mum portability, use only those that appear in Appendix J.

Cursors and Pointers

The text cursor is an underscore character. It is visible only when the
cursor attribute is "on" and the program is awaiting input in WRead() or
WReads(). The cursor does not blink and may be difficult to locate in a window
containing a large amount of text.
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The mouselocation indicator, setby the pointer attribute, is selected from
the X cursor font. The default is "left ptr". The available values and the corre-
sponding cursor shapes are shown in Figure N.2.

3 X cursor [[] dothox F- man oy sizing
A arrow 1 double arrow | niddlebutton ¥ spider

T based arrov down P draft large & mouse ﬂ spraycan

I hased arrow up # draft small % pencil ?jg star
= boat draped box S?ﬁ pirate & target

Hi  bogosity 2, exchange + plus —+ tcross

L bottom left corner & fleur 2 question arrow ¥ top left arrow
| bottom right corner w gobbler 4 right ptr 3 top left corner
+ bottom side 'ﬂ! gunby -] right side = top right corner
L botton tee f hand1 - right tee T top side

@ box spiral %handz & rightbutton T top tee

4 center ptr ) heart H rtl Togo % trek

O circle icon n sailbhoat r ul angle

& clock B iron cross ! sh down arrow s unbrella
coffee mug A left ptr + sh h double arrow 9 ur angle

2= cross | Teft side «—sh left arrow @ vatch

2 cross reverse | left tee = sb right arrow 1 =xterm

-+ crosshair | leftbutton 1 sh up arrow

4k diamond cross L 11 angle $ sb v double arrow

& dot - 1r angle shuttle

M
X Window Cursors Figure N.2

X Windows provides many cursors, some of them whimsical. Can you
think of uses for all of them?

X Resources

Under X, WDefault() returns values registered with the X Resource
Manager. These values often are set by an .Xresources or .Xdefaults file.
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Running an Icon Program

The implementation of Icon is based on the concept of a virtual machine — an
imaginary computer that executes instructions for Icon programs. The Icon
compiler translates Icon programs into assembly language for the virtual
machine and then converts the assembly language into virtual machine code.
This virtual machine code is then run on a real computer by an interpreter. This
implementation method allows Icon to run on many different computer plat-
forms.

Compiling and running Icon programs is easy. It is not necessary to
understand Icon’s virtual machine, but knowing the nature of the implementa-
tion may help answer questions about what is going on in some situations.

How Icon programs are run necessarily varies from platform to plat-
form. On some platforms, Icon is run from the command line. On others, it is run
interactively through a visual interface. This chapter describes how Icon is run
in a command-line environment, such as under UNIX, and under Microsoft
Windows. Even for these environments, the details depend on the platform. In
any event, the user manual for a specific platform is the best guide to running
Icon.

Running Ilcon from the Command Line

The name of a file that contains an Icon source program must end with the suffix
.icn, asin hello.icn. The .icnsuffixis used by the Icon compiler to distinguish Icon
source programs from other kinds of files.

The Icon compiler usually is named icont. To compile hello.icn, all that
is needed is

icont hello.icn
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The suffix .icn is assumed if none is given, so this can be written more simply as
icont hello

The result is an executable icode file. The name of the icode file depends on the
platform on which Icon is run. On some platforms, notably UNIX, the name is
the same as the name of the source file, but without the suffix. On these
platforms, the compilation of hello.icn produces an icode file named hello. For
Microsoft Windows, the name is hello.bat. Other platforms have other naming
conventions.

After compilation, entering
hello
runs the program.
An Icon program can be compiled and run in a single step using the —x
option following the program name. For example,
icont hello —x

compiles and executes hello.icn. An icode file also is created, and it can be
executed subsequently without recompiling the source program.

There are command-line options for icont. Options must appear before
file names on the icont command line. For example,

icont —s hello

suppresses informative messages that icont ordinarily produces.

Input and Output Redirection

In a command-line environment, most input and output is done using standard
input, standard output, and standard error output. Standard input typically is
read from the keyboard, while standard output and standard error output are
written to the console.

Standard input and standard output can be redirected so that files can be
used in place of the terminal. For example,

hello < hello.dat > hello.out

executes hello with hello.dat as standard input and hello.out as standard output.
(The directions in which the angular brackets point, relative to the program
name, are suggestive of the information flow.)
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Command-Line Arguments

Arguments on the command line following an icode file name are available to
the executing Icon program in the form of a list of strings. This list is the
argument to the main procedure. For example, suppose args.icn consists of

procedure main(arguments)
every write(larguments)
end

This program simply prints the command-line arguments with which it is
executed. Thus,

icont args
args Hello world

writes
Hello
world
When —x is used, the arguments follow it, as in
icont args —x Hello world
Arguments are separated by blanks. The treatment of special characters,

methods of embedding blanks in arguments, and so forth, vary from platform
to platform.

Environment Variables

Environment variables can be used to configure Icon and specify the location of
files. For example, the environment variable IPATH can be used to specify the
location of library modules. If graphics is in

/usrficon/ipl/gprogs

and IPATH has that value, then
link graphics

will find it.

Here are other environment variables that may be useful. Their default
values are given in parentheses.
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BLKSIZE (500000)

IPATH (undefined)

LPATH (undefined)

MSTKSIZE (10000)
STRSIZE (500000)

TRACE (undefined)

‘Running lcon  Appendix O
The initial size of the allocated block re-
gion, in bytes.

The location of files specified in link decla-
rations. IPATH is a blank-separated list of
directories. The current directory is always

searched first, regardless of the value of
IPATH.

The location of source files specified in
preprocessor $include directives. LPATH is
a blank-separated list of directories. The
current directory is always searched first,
regardless of the value of LPATH.

The size, in words, of the interpreter stack.

Theinitial size of the allocated string region,
in bytes.

The initial value of &trace.

Running Icon under Microsoft Windows

The Microsoft Windows implementation of Icon runs under Windows
95, Windows NT, and Windows 3.1. The compiler and interpreter can be
invoked either using command-line invocation or through a visual develop-
ment environment, except on Windows 3.1, which only supports the visual
development environment. This section briefly describes running Icon under
Microsoft Windows. For details on hardware and software requirements, see

Jeffery (1997).

When Windows Icon is installed, it produces the files shown in Figure
O.1.
T R o] [con Files in Microsoft Windows

“File Edt View Help ki

2 W 2 @

Read Me
First Icon Help

F B B B

Frequentty Graphics IPLLibrary Uninstall
Asked Q.. Facilies Reference Windo..

Windows Introtolcon Language
Reference

The files shown as question marks pro-
vide on-line help.

1object(s)selected  [458bytes

— 4 Figure 0.1
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Editing, Compiling, and Executing

Double-clicking the Windows Icon icon launches Wi, the Windows Icon
programming environment. Wi is written in Icon and allows you to edit,
compile, and execute programs. To start, select the name of a file to edit, as in
Figure O.2:

Lookin: ~ [aBm 3 &) sl
' e
B
ﬁle'name.: W | I
Files offype: ~ |Icon Sources(".icn) __] m ]
" I Open as read-only l:lelp I

Opening an Icon File Figure O.2

You can easily select an existing Icon source file or name a new one. If
youclick Openwithoutchoosing aname, the defaultname of noname.icn
is used.

Editing occurs within the main Wi window, as shown in Figure O.3.
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Wi editing: CAWINICON\BIN\noname.icn

LIOINR ptestaihen s it

0
write("hello, world")
end

hd
Iopened C:\WINICON\BIN\noname.icn, 1 lines, 29 characters dg

| ¥

Editing a File Figure O.3

The top area shows program source code, while the bottom portion
shows messages such as compiler errors. You can change the font and
the number of lines used to show messages from the Edit menu.

When you are done editing your program, you can save it, compile it,
make an executable, and run your program using menu options. The on-line
help includes a more detailed explanation of these operations.

Error Handling

A compilation error results in a message in which the editor highlights
the line at which the error was detected. Figure O.4 shows an example.
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fd
| B
'wicont -s -0 C:\WINICON\BIN\noname C:\WTNICON\BIN\noname.icﬂ
lexecution complete

Translating:
C\WINICON\BIN\noname.icn:

File CA\WINICON\BIN\noname.icn; Line 2 # ")": invalid argument
1 error

| T

A Syntactic Error Figure O.4

Run-time errors also result in a message for which the source line is
highlighted. When the error messages become long, you can either
increase the number of lines for the message window (as was done here)
or scroll through the message window’s entire text using the scrollbar.

User Manuals

The best source of information for running Icon on a particular platform
is the Icon user manual for that platform. User manuals are included with
distributions of Icon. They also are available on-line. See Appendix P.
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Icon Resources

Many resources are available to Icon programmers. These include implementa-
tions for many platforms, a program library, source code, books, technical
reports, newsletters, and a newsgroup.

Most Icon material, except for books, is available free of charge.

The CD-ROM

The CD-ROM that accompanies this book includes almost all Icon
material except books and newsletters. See Appendix Q.

On-Line Access

The Icon home page on the World Wide Web is located at
http://www.cs.arizona.edu/icon/

The Icon Web site includes general information about Icon, reference
material, the current status of Icon, implementations, the Icon program library,
documentation, technical support, and so on.

Updates to this book will be posted on the Icon Web site.
The address for anonymous FTP is
ftp.cs.arizona.edu

From there, use cd /icon and get README for instructions on navigating.

Implementations

All implementations of Icon are in the public domain and available as
described in the preceding section.

487



488 lcon Resources  Appendix P

The current version, Version 9, presently is available for the Acorn
Archimedes, the Amiga, Macintosh/MPW, Microsoft Windows, MS-DOS, many
UNIX platforms, VAX/VMS, and Windows NT. Icon’s graphics facilities pres-
ently are supported for Microsoft Windows, UNIX, and Windows NT.

Documentation

Documentation on Icon is extensive. In addition to this book, there two
other books devoted to Icon:

The Icon Program Language (Griswold and Griswold, 1996) contains a
description of Version 9.3 of Icon, including a detailed reference manual.

The Implementation of the Icon Programming Language (Griswold and
Griswold, 1986) contains a detailed description of how Icon is implemented.
Although it describes an earlier version, it still is a useful reference.

There are two newsletters:

The Icon Newsletter (Griswold, Griswold, and Townsend, 1978-) is
published three times a year and contains material of a topical nature, such as
work in progress and new implementations. This newsletter also is available on
the Icon Web site.

@he Jcont Analyst (Griswold, Griswold, and Townsend, 1990-) pro-
vides in-depth coverage of technical matters related to Icon, including program-
ming techniques and applications.

There are many technical reports and user manuals for various plat-
forms.

The newsgroup comp.lang.icon discusses issues related to Icon. There
also is a mailing list connected to the newsgroup via a gateway. To subscribe,
send mail to

icon-group-request@cs.arizona.edu
Information about Icon also is available from

Icon Project

Department of Computer Science
The University of Arizona

P.O. Box 210077

Tucson, Arizona  85721-0077

USA.
voice: (520) 621-6613
fax: (520) 621-4246

e-mail: icon-project@cs.arizona.edu



Appendix Q

About the CD-ROM

The CD-ROM that accompanies this book contains a vast amount of material
related to Icon, including;:

® programs, procedures, and images from this book

* additional example programs and images not found in this book
¢ the Icon program library

* implementations of Icon for Microsoft Windows and UNIX

* implementations without graphics support for other platforms, in-
cluding the Amiga, MS-DOS, and the Macintosh

* Csource code for the implementation of Icon
* user’s manuals, technical reports, and other documentation
* Adobe Acrobat Reader for viewing PDF documents

* images and 3-D models depicting Icon program behavior

How to Use the CD-ROM

The CD-ROM can be used on Windows, UNIX, and other platforms. It is
like a Web site that is self-contained except for a few links to external Web pages
related to Icon.

All you need to use the CD-ROM is a Web browser, such as Netscape
Navigator or Internet Explorer. You do not need an Internet connection unless
you want to access external sites.

Start by launching your browser and opening index.htm at the top level
of the CD-ROM. From there, you can get to everything on the CD-ROM.
Navigational aids are provided.
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The CD-ROM Web page should look something like this (the appearance
varies somewhat from browser to browser):

~| Hetscape: Graphics Programming in Icon | g | [
File Edit View Go Window Help

Graphics Programming in lcon

Software

® |con for Windows
® |con for LMNEE

» |con for other platforms
® [nside lcon

® The |con program library
® Adobe Acrobat Reader

Introductory Documentation

® An Overview of [con (Griswold)
» 2 Brief Infroduction to lcon (Hanson)

® Freguently &sked Guestions

Reference Documentation

® | anguage Reference

® Program library indexes
» Documentation index

» Books about lcon
From the Graphics Book

® |mages and sample code
The lcon Web Site

® On the Internet: hitp:/wwny.cs.arizona.edusficond
® On this CO-ROM: weh site snapshot

File Formats

The CD-ROM contains files in several different formats, with the format of
each file indicated by its extension. Most files fall into one of the categories listed
here:

.Cand H C source code

.GIF GIF images

HTM HTML documentation (“Web pages”)

ICN Icon source code

.PDF Acrobat documentation (a viewer is supplied)
.PS PostScript documentation

.Rand .RI Icon run-time system source code
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.TAZ compressed UNIX tar files (.Z format)
TGZ gzipped UNIX tar files (.gz format)
JIXT simple text files

WRL VRML 1.0 worlds

ZIP ZIP format compressed archives
none generally, simple text files

Web pages, images, text files, and source code can be viewed directly using
a Web browser. Some other formats, including PostScript, PDF, and VRML, can
be viewed from a browser if the appropriate plug-in or helper application is
installed. The files that remain are generally not intended for display but rather
for other uses. These files can be saved or “downloaded” to your hard disk using
the browser.

Most text files incorporate line terminators in the style of MS-DOS (return
followed by linefeed). This is the standard format under Microsoft Windows.
Under UNIX, such files can be read without problems by Icon programs, web
browsers, and many other programs. The return character may be visible when
viewing one of these files in a text editor.

External Links

There are a few links on Web pages on the CD-ROM that reference
external sites. If you have an Internet connection, you can access these to get
more information and see what others are doing with Icon. If not, you'll get an
error message if you try to follow an external link.

Be sure to visit the Icon Web site. It is updated frequently and contains
the latest information and software.

The external links on the CD-ROM were functional at the time the CD-
ROM was prepared. Realize, however, that Web sites change location and
sometimes disappear.
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Symbols

$define 42, 51, 372
Pelse 43, 374

$endif 43, 374
$error 374

$ifdef 43, 374
$ifndef 374

$include 43, 46, 371
$line 372

$undef 43, 372
&ascii 423

&clock 423

&col 186, 423
&control 186, 423, 451
&cset 423

&date 424

&dateline 424
&digits 30, 424
&dump 56, 424

&e 102, 424

&errout 40, 424

&fail 424

&features 373, 424
&host 424

&input 40, 424
&interval 187, 425, 451
&lcase 425

&ldrag 184, 425
&letters 30, 425
&lpress 184, 425
&lrelease 184, 425
&mdrag 184, 425
&meta 186, 425, 451
&mpress 184, 426
&mrelease 184, 426
&null 21, 426
&output 40, 426
&phi 426

&pi 426

&pos 426
&progname 426
&random 102, 426
&rdrag 184, 427
&resize 184, 185, 427
&row 186, 427
&rpress 66, 184, 427
&rrelease 66, 184, 427

&shift 186, 427, 451
&subject 427

&time 427

&trace 56, 428
&ucase 428
&version 428

&window 59, 165, 166, 387, 428

&x 185, 428, 451
&y 185, 428, 451

| (element generation) 25, 27, 28, 380
! (procedure invocation) 37, 386

% (remainder) 22, 48, 381

& (conjunction) 11, 49, 382

() (grouping) 49, 51

() (procedure invocation) 386

* (product) 22, 48, 381

* (size) 25, 27, 28, 31, 380

** (intersection) 27, 382
+ (positive) 379

+ (sum) 22, 48, 381

++ (union)

— (difference) 22, 48, 381

- (negative) 22, 379

—— (difference) 27, 382 27, 382

. (dereferencing) 381

. (field reference) 24, 48, 382

.bat files 44, 480

.icn files 44, 479
.ul/.u2 files 45
Xdefaults 477
.Xresources 477

/ (null test) 21, 380

/ (quotient) 22, 48, 381

= (assignment) 19, 49, 50, 383

= (exchange) 20, 384

; (expression separator) 8, 50

< (numerical comparison) 22, 383
<— (reversible assignment) 17, 384
<—> (reversible exchange) 384

<< (string comparison) 32, 383
<<= (string comparison) 32, 383
<= (numerical comparison) 22, 383
= (numerical comparison) 22, 383
= (string matching) 34, 379

== (string comparison) 32, 383
=== (value comparison) 383

> (numerical comparison) 22, 383
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>= (numerical comparison) 22, 383 of vidgets 463
>> (string comparison) 32, 383 with VIB 262
>>= (string comparison) 32, 383 augmented assignment 19, 383
? (random selection) 23, 25, 27, 28, 102, automatic type conversion 20
380
? (string scanning) 33, 49, 377 B
[~:] (subscript) 386
{+] (subscript) 385 background color 62, 64, 78, 86, 88, 144,
[:] (substring or section) 31-32, 385 151, 158
[} (multiple subscript) 303, 385 backspacg character 128, 194, 212
[ (subscript) 25, 27, 31-32, 385 backtracking 16, 17
[...] (list creation) 24, 384 bal() 410
\ (limitation) 15, 377 base line 132
\ (nonnull test) 21, 99, 381 bg 63, 432
A (power) 22, 48, 50, 382 Bg() 63, 143, 388
{} (expression grouping) 10, 49 binary tree 53
| (alternation) 11, 18, 377 BLKSIZE 482
| (repeated alternation) 377 block}ng 189
Il (string concatenation) 30, 382 BMP image format 474
HI (list concatenation) 382 braces 10, 49
~ (complement) 379 break 12, 375
~= (numerical comparison) 22, 383 buttpns 208, 237, 459, 464
~== (string comparison) 32, 383 f:halog default 293, 464, 471
~=== (value comparison) 383 in text dialogs 297
A C
abs() 409 callbacks 191, 215-217, 271-283, 454
acos() 23, 409 sharing 264
Active() 189, 191, 258, 388 canvas 167-173, 173
Alert() 192, 388 attributes 168
alternation 11, 13, 18, 377 VIB 225, 461
analysis, string 32 canvas 173, 432
angles 84, 106, 447 case 13, 375
animation 94-97, 151-153, 177, 181 CD-ROM 489491
any() 409 center() 3_1, 410
arcs 81-85, 446 CenterString() 388
arithmetic 21-22 coercion See conversion
arrays See lists char() 410 B
ascender 132 character positions 31
ascent 133, 432 characters 29-34
ASCII 29 c<_)des 29
asin() 23, 410 c_hdlr() 411
assignment 19, 49, 50, 383-384 circles 81-85, 446
augmented 19, 383 client 192, 475
associativity 48, 49 Clip() 89, 388
atan() 23, 410 cll‘ph'89{ 432
attributes 60, 62-64, 69, 429-440 clipping 65, 89-90, 178
of canvases 168, 430 C'fPW 89, 432
of graphics contexts 168, 431 clipx 89, 432

of lines 85 clipy 89, 433
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Clone() 169, 389, 429 cursor
cloning 169-171 mouse See pointer
close() 42, 411 text 128, 194, 212, 474, 476
col 128, 433 cursor 128, 433, 474, 476
Color() 146, 389 curves 85, 446
ColorDialog() 291, 389 customization, of graphics system 175
colors 139-153 See also gamma correction

additive 141 D

brightness 144

decimal specifications 142 data types 18

dialogs 204, 291 checking 20

hexadecimal specifications 142 conversion 20, 98

interface design 261 errors 56

limited number 145, 476 notat}on 365

maps 145-146 debugging 55-56

mutable 146, 146-148, 474 declarations

names 139-141, 145 global 36-37

numerical specifications 141 lﬂlflal 36

palettes 441444 link 45

portability 145 local 36-37

primary 141 procedure 35-36

random 163 reCO_rd 23

specification 139-144, 473, 476 static 36-37

subtractive 142 default
ColorValue() 142, 145, 390 case clause 13
columns 128, 133 dialog button 293, 464, 471
columns 167, 433 parameter value 35, 102
comments 8 program options 175
comparison table value 28

numerical 22, 383 default 13

string 32, 383 delay() 411

success and failure 10 delete character 128

value 383 delete() 27, 411
compilation 44, 479 depth 145, 433
compound expressions 10 descender 132
concatenation, string 30 descent 133, 433
conditional compilation 43, 374 detab() 412
conjunction 11, 49 dl'alog_value 194, 287, 289, 290, 291
continuation lines 50 dialogs 287-298
control key 186, 197 colors 204
control structures 12-13, 375-377 custom 292-295, 471-472
conversion 20, 98 {ilecll(cli :;dze;8297
E:(c:;‘:)l;/c(l)lnSa:_';t2 ?;t,er:nw’ 8859, 100, 178 standard 193-196, 287-291
CopyArea() 174, 178, 390 standard versus custom 296
cos() 23, 411 d%ffergnce 27
Couple() 171, 390 directives .
coupling 167-173 con.dltlonal compilation 374
cset() 411 define 42, 51, 372
csets 29-30 error 374

literals 30, 369 include 43, 46, 371-372
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line 372

undefine 43, 372-373
display 166, 434, 475
displayheight 173, 434
displaywidth 173, 434
displays 145-146
documentation, about Icon 488, 489
double spacing 133
DrawArc() 84-85, 390, 446
DrawCircle() 81-85, 390, 446
DrawCurve() 85, 89, 391, 446
Drawlmage() 155, 157, 391
drawing 71-72

details 445-448

on interfaces 262

reversible 88, 135, 200, 475
DrawlLine() 73, 391, 446
drawop 88, 135, 434, 475
DrawPoint() 71, 391
DrawPolygon() 79, 391, 446

DrawRectangle() 61, 77, 78, 391, 446, 448

DrawSegment() 75, 392
DrawString() 134, 392

dtor() 23, 412

dx 88, 90, 180, 186, 434, 451
dy 88, 90, 180, 186, 434, 451

E

echo 188, 435
echoing, keypresses 188
elements
list 24-26
table 27
empty string 30
end 7, 35
Enqueue() 189, 392
entab() 412
enter key See return key
environment variables 45-46, 481
EraseArea() 64, 78, 146, 392
errors
compilation 484
conversion 11
data types 56
directed 374
event queue 451
offending value 56
preprocessor 374
run-time 56
stack overflow 101

Index

standard error output 40
escape sequences 369
even-odd rule 80
event loops 190-191
Event() 66, 184, 189, 393, 451
events 66-67, 183-189

artificial 189, 451

dispatching 190

keyboard 66, 183, 188, 449-450, 474, 476

mouse 66, 183

mouse drag 183

multiple windows 191

polling 189

queues 66, 180, 183, 184

189, 188, 204, 451

setting keywords 185-189
every-do 15-16, 17, 376
exchange 20
execution 44
exit() 412
exp() 23, 412
exponentiation 50
expressions 8-18

compound 10

evaluation 9-18

interactive evaluation 57

success and failure 10~11

F

fail 38, 376
failure 10-11
fg 63, 435
Fg() 63, 143, 393
fheight 133, 435
fields, record 23-24
figure orientation 100-101
files 39-42
binary 40
closing 42
dialogs 193-196
opening 40
reading 10, 3941
redirection 480
standard 40
writing 41
FillArc() 85, 393, 447
FillCircle() 81, 393, 447
FillPolygon() 79-81, 393, 447
FillRectangle() 64, 77, 78, 394, 447, 448
fillstyle 158, 160, 435, 474
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filtering, of vidget events 217, 239, 466
find() 14, 16, 34, 412
finite state machine 198-199
floating point See real numbers
flush() 413
Font() 131, 394
font 131, 435
fonts 129-133
characteristics 132
families 129, 130
monospaced 129-130, 130
portability 130, 138
proportional 130, 133
sans-serif 130
screen 129
serif 130
size 129
specification 130, 473, 475
standard 130, 473
styles 129
typewriter 130
foreground color 62, 86, 88, 144
fractal stars 91-92, 116
frame, window 67
FreeColor() 146, 394
FTP, Icon 487
functions See procedures
fwidth 133, 436

G

gamma 144, 162, 436, 474, 476

gamma correction 144-145, 162, 474, 476

generators 13-15, 17-18

get() 25, 413

getenv() 413

GetEvents() 255, 394

GIF image format 161, 164, 474

global 36

global variables 36, 305

goal-directed evaluation 16-17

GotoRC() 128, 394

GotoXY() 128, 395

graphics contexts 167-173
attributes 168

graphics systems 67-68, 473-477

grouping 22, 48

GUI See visual interface builder

H

halftones 148

height 166, 436

HLS color model 150

HSV color model 143, 150, 291
hue 139-141, 143

I

iand() 413
icode 44, 480
icom() 413
icon (small image) 173
Icon program library 4647, 388, 489
core modules 47
organization 4647
Icon Project 488
Icon resources 487488
iconimage 162, 173, 436
iconlabel 173, 436
iconpos 173, 437
icont 44, 45, 56, 479
identifiers 370
if-then-else 9, 12, 376
image() 56, 172, 413
image 161, 437
image file formats
BMP 474
GIF 161, 164, 474
XBM 476
XPM 476
images 155-164
bi-level 157
drawing 155-157
in files 161-162, 474, 476
infix operators 48-51
initial 36
input See reading; events
insert() 26, 413
integer() 21, 414
integers 21
intensity See light, intensity of
interaction 183-204
model 217-218
interactive expression evaluation 57
interface builder See VIB
interface design 221, 260

499

interface tools 208-215 See also the individual

tools; vidgets
choosing 219
interpreter 479
intersection 27
ior() 414
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IPATH 45, 481, 482
ishift() 414
iteration 15-16
ixor() 414

K

key() 28, 414

Key_ symbols 450

keyboard
events 66, 183, 188, 474, 476
symbols 449

keys, table 27-28

keysyms.icn 449, 476

keywords 19, 423-428

L

L-systems 117-125

label 67, 69, 437

labels 215, 244, 461, 467
leading 133

leading 133, 437

left() 31, 414

LeftString() 395

lexical comparison 32

libraries 45 See also Icon program library

light, intensity of 144
lightness 139-141, 143
limitation 15, 377
Lindenmayer systems 117-125
line attributes 85-87
line segments 75
line terminators 39, 41, 50, 491
lines 63, 73, 106, 445-446
attributes 85
on interfaces 215, 227-229, 461, 467
linestyle 86, 437, 445, 474

linewidth 63, 85-86, 437, 445-446, 446, 474

link 45

link graphics 59, 388, 481

list() 24, 415

lists 24-26 See also structures
as procedure arguments 37, 75, 101
empty 24
of attributes 69

local 36

local variables 36-37

log() 23, 102, 415

Logo 106

Lower() 167, 395

LPATH 46, 371, 482

M

mailing list, Icon 488
main procedure See procedures, main
many() 34, 415
map() 415
match() 415
mathematical procedures 22
matrices 302
member() 27, 416
members, set 26
menu bar 223
menus 210-211, 233, 460, 465
callbacks 216
meta key 186, 196, 207
Microsoft Windows 44, 68, 473, 482
mixed-mode arithmetic 22
monitors See displays
Motif Window Manager 68
mouse
button 66, 183
click 183
drag 183
events 66, 183
pointer 66, 192, 474, 477
position 197
move(} 33, 416
MSTKSIZE 102, 482

mutable colors 146-148, 151-153, 474

N

names, predefined 43, 373
NewColor() 146, 395
newline character 128
newsgroup, Icon 488
newsletters, Icon 488

next 12, 376

not 12, 376

Notice() 193, 287, 297, 395
null character 29

null value 21, 35-36, 36, 39, 41, 99
numeric() 416

o

open() 40, 42, 416
OpenDialog() 193, 287, 396
operators 379-386

infix 48-51

prefix 48-51
ord() 417

Index
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origin 60, 88, 180
output See writing; drawing

P

PaletteChars(} 157, 163, 396
PaletteColor() 156, 163, 396
PaletteGrays() 157, 163, 396, 444
PaletteKey() 156, 397
palettes 155-157, 441-444
parameters 35
parentheses 49, 51
parsing, string 33
Pascal 8-9
Pattern() 158, 397
pattern 158, 438
patterns 148, 157-160
built-in 158
sizes 160
Pending() 66, 188, 189, 397, 451
Pixel() 174, 397
plants 117-125
pointer
mouse 66, 192, 197, 474, 477
text See cursor
pointer semantics 52-55, 323
pointer 192, 198, 438, 474, 477
pointercol 192, 438
pointerrow 192, 438
pointerx 192, 197, 438
pointery 192, 197, 439
points 71-72
polling 189
polygons 73, 79-81, 102, 446
polymorphism 51
pop() 26, 417
portability
colors 145
fonts 138
keyboard events 476
monochrome 148-149
pos 167, 439
pos() 417
posx 167, 439
posy 167, 439
precedence 48
predefined names 43, 373
prefix operators 48-51
preprocessing 42-44, 51, 371-374
printing, color images 149
procedures 7, 35, 35-39
arguments 37

as values 38
calling 37-38
invocation 37
libraries 45
linking 45
list invocation 37
main 7, 60, 256, 481
mathematical 22
parameters 35
returns 38-39
standard 387422
suspension 39
traceback 56
tracing 56
ProcessEvent() 255, 258, 397
program
command line arguments 481
structure 7, 59, 254, 268-274
termination 42, 62
program library See Icon program library
prototyping 247, 472
pull() 26, 417
push() 25, 417
put() 25, 417

Q

qei 57
queues 25-26
quotation marks 30

R

radio buttons 209, 242, 289, 460, 464
callbacks 216
Raise() 167, 398
random colors 163
random numbers 23, 102
random rectangles 64-66, 92-94, 150
random walk 107
RandomColor() 163
read() 10, 40, 418
Readlmage() 162, 398, 474, 476
reading
from files 10, 39-41
from window 127, 188
images 162, 474, 476
reads() 418
real numbers 21, 97-98
literals 21
real() 418
record constructor 23
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records 23-24 See also structures
fields 48
trees and graphs 53

rectangles 61, 64, 77, 446, 448
copying 174
negative dimensions 77, 448
random 64-66
selection 198-203

recursive generation 122

regions 214, 231, 262, 461, 467
callbacks 217

remove() 418

rename() 418

repeat 12, 376

repeated alternation 377

repl() 31, 418

reserved words 7, 370

resize 68, 184, 439

return 35, 38, 376

return character 128, 491

return key 188

reverse 144, 439

reverse() 31, 419

reversible assignment 17

reversible drawing 88, 135, 200, 475

rewriting system 118

RGB color model 142, 143, 150, 291

right() 31, 419
RightString() 398
root vidget 253, 255
rotation 177
round-off 97-98
row 128, 440

rows 128

rows 167, 440

rtod() 23, 419
runerr() 419
running programs 44, 479-485

S

saturation 139-141, 143
SaveDialog() 195, 287, 398
scaling 218
scanning See strings, scanning
scope, variable 36-37
scrollbars 213, 461, 466
callbacks 217
scaling 218
scrolling 127, 176-177
seed, random 102, 426

Index

seek() 419
SelectDialog() 289, 399
selection, for editing 194, 212
semicolons 8, 50
seq() 419
server 192, 475
set() 26, 420
sets 26-27 See also structures
Shade() 148, 399
shading, three dimensional 151
shift key 186, 197
Sierpinski triangle 71-72
sin() 23, 420
size 60, 166, 440
sliders 212-213, 239, 460, 466
callbacks 217
scaling 218
sort() 28-29, 420
sortf() 420
sorting 28-29
splines, Catmull-Rom 85
sqri() 23, 420
stack, evaluation 101
stacks 25-26
standard error output 40
standard input 40
standard output 40
stars 74, 80-81, 83-84, 85, 90, 102
fractal 91, 116
statements 89
static 36
static variables 36
stop() 41, 421
string() 421
strings 29-34
as atomic values 29
character positions 31
comparison 32, 383
drawing 134
literals 30, 369
scanning 32-34, 49
subscripting 31
substrings 32
STRSIZE 482
structures 23-29 See also lists; records; sets;
tables
pointer semantics 52-55
subject window 165, 166
submenus 211, 216, 465
subscripting
list 25
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nonpositive 31-32

string 31

table 27
substrings 32
SubWindow() 180, 399
subwindows 178
success 10-11
suspend-do 39, 376
synchronization 191
syntax 367-370
system() 421

T

tab character 128
tab() 33, 34, 421
table() 27, 421
tables 27-28 See also structures
default value 28
sorting 28
tan() 23, 421
TDraw() 106, 111, 400
TDrawto() 106, 400
technical reports, Icon 489
termination dump 56
termination, program 42, 62
text 127-138
cursor 128, 194, 212, 474, 476
files 39
justification 135-138
positioning 128, 134
scrolling 127
width 133
text lists 213-214, 460, 465
callbacks 217
text position 128
text-entry fields 193, 212, 288, 460, 465
aligning 264
callbacks 217
in custom dialogs 297
TextDialog() 287-289, 297, 400
TextWidth() 133, 401
TFace() 106, 401
TGoto() 106, 110, 112, 401
THeading() 106, 401
THome() 402
thumb 212, 217, 466
Tlnit() 112
title bar, window 67, 69, 173
Tleft() 106, 402
to-by 17, 384
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toggle buttons 208, 290, 459, 464
callbacks 216

ToggleDialog() 290, 402

TRACE 482

traceback 56

tracing 56

translation 88-89, 90, 180, 451

transparency 155, 157, 164

transparent GIFs 164

tree (data structure) 53

TReset() 107, 403

TRestore() 106, 111, 403

TRight() 106, 111, 403

trigonometric procedures 22

trim() 31, 421

TSave() 106, 111, 403

TScale() 404

TSkip() 106, 110, 404

turtle graphics 105-125

TWindow() 404

TX() 106, 404

TY() 106, 404

type() 19, 422

types See data types

U

ucode 45

ui() 255, 256

ui_atts() 256, 262

Uncouple() 172, 405

undeclared identifiers 56

undo facility 322

union 27

UNIX 44, 45, 479 See also X Window System
until-do 12, 377

upto() 34, 422

\'%

variables 19
environment 4546
global 36-37
local 36-37
parameters 35
static 36-37
undeclared 56
untyped 19

VEcho() 405

VGetltems() 253, 405

VGetState() 253, 405

VIB 224-252, 457-472
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creating dialogs 292-295, 471-472
generated code 251-252
limitations 472
menus 248, 458
multiple windows 256
prototyping 247, 472
vidgets 208, 253-254, 453-456, 459-461 See
also interface tools
activation 455
aligning 264, 468-470
attributes 463468
configuring 468-470
copying 470
deleting 470
events 255
record fields 254, 453
resizing 468
selecting 468
states 253, 454
visual feedback 454
virtual machine 479
visual interface builder See VIB
VSetFont() 405
VSetltems() 254, 406
VSetState() 253, 406

W

WALtrib() 63, 406, 429
WClose() 166, 406
WhDefault() 175, 406, 477
WpDelay() 65, 94, 192, 407
WDone() 62, 407
Web site, Icon 487
WFlush() 192, 407
where() 422
while-do 10, 12, 15-16, 377
Wi 483
width, text 133
width 166, 440
windows 165-181
attributes See attributes
closing 166, 172
coordinate system 60, 88, 100
focus 167
hidden 173
iconified 173
label 172
management 67-68, 180
maximal 173
normal 173

Index

opening 60, 62, 166
position 166-167
reading 127, 188
resizing 68, 184, 185
scrolling 127
size 60, 67, 166-167, 180, 226
stacking order 167
string images 172
synchronization 191
writing 127
Windows 95 See Microsoft Windows
WOpen() 60, 62, 69, 165, 166, 168, 407, 429
WQuit() 72, 407
WRead() 127, 188, 189, 408
WReads() 127, 188, 189, 408
write() 40, 41, 422
Writelmage() 162, 408, 474, 476
writes() 42, 422
writing
images 162, 474, 476
to files 4142
to windows 127
WSync() 192, 408
WWrite() 61, 127, 409
WWrites() 127, 409

X

X 128, 440

X Window System 68, 475-477
X-box buttons 209

XBM image format 476

XPM image format 476

Y
y 128, 440



@ Other Peer-to-Peer Communications Titles

Lions’ Commentary on UNIX

6th Edition, with Source Code

John Lions

264 pp., $29.95 US, ISBN 1-57398-013-7

“After 20 years, this is still the best exposition
of the workings of a ‘real’ operating system.”
—Ken Thompson, 1996

This hacker classic gives the complete source
code to an early, very elegant version of UNIX
(Thompson and Ritchie wrote all the code) and
also provides a brilliant commentary on the
software’s inner workings. Well-suited for
either textbook use or self-study.

Operating System Source Code Secretst™
series
William F. Jolitz and Lynne Greer Jolitz

“If 386BSD had been available when I started on
Linux, Linux would probably never have
happened.”

~—-Linus Torvalds, Linux developer

This will be the most comprehensive operating
systems series ever published. Bill Jolitz (Princi-
pal Developer of Berkeley UNIX 2.8) and his wife
Lynne began the 386BSD project in 1989, devel-
oping a complete, fully-documented x86 operat-
ing system based on BSD UNIX but incorporat-
ing the best ideas from later systems (e.g. NT’s
dynamic configuration, Mach’s virtual memory
model, Solaris threads). Operating Systent Source
Code Secrets, the fruits of ten years of 386BSD
work, shows in full detail how modern operat-
ing systems really work, emphasizing themes of
system performance, security, scalability, modu-
lar configuration, and extensibility.

Volume 1: The Basic Kernel
530 pp., $49.95 US, ISBN 1-57398-026-9

Extensively describes fundamental kernel
functions (e.g. bootstrap, memory allocation,
and x86 specifics) as well as newer concepts
such as dynamic configuration, role-based se-
curity, and threads. Published 1996.

Future Volumes
(see www.peer-to-peer. com/
for publication dates and prices)

Volume 2: Virtual Memory
ISBN 1-57398-027-7

Extensively describes a modified, thoroughly
documented implementation of the Mach
virtual memory system integrated into the x86
BSD environment. Covers topics such as x86
mmu control, clustering, copy on write, map-
ping, swapping, paging, and fault handling.

Volume 3: Sockets
ISBN 1-57398-003-X

Extensively describes operations conducted
on Berkeley and Winsock sockets including
SOCKS, SSL, connection management, name
binding, data and network security, the recep-
tion and transmission of data, determination of
status or buffering states, dynamic allocation of
sockets on demand, domain category and meth-
ods, and sockets in client/server and peer-to-
peer models.

Volume 4: TCP/IP Networking Protocol
ISBN 1-57398-007-2

Extensively describes methods of implement-
ing an industrial strength TCP/IP protocol
stack, from sockets through driver interfaces.

The RAIDbook, 7th edition: A Handbook
of Storage Systems Technology
RAID Advisory Board
300 pp., $39.95 US, ISBN 1-57398-028-5

The RAIDbook is the definitive technical
handbook on RAID and other state-of-the-art
data storage technologies. Redundant Arrays
of Independent Disks (RAID) offers high per-
formance, reliability, and serviceability as well
as unlimited capacity. This is a must-have book
for system managers, engineers, and program-
mers who need to understand high-end disk
systems.

For information on these and other Peer-to-Peer titles, visit our Web site
http://www.peer-to-peer.com/ or your favorite technical bookstores.



Also available

The Icon Programming Language 3/e

This book is the definitive reference manual and text for the Icon programming languag
It contains all you need to learn and use Icon. This third edition expands on the previo
editions and brings the description up to date with Version 9 of the language.

The language book complements Graphics Programming in Icon by providing complete ar
in-depth coverage of all features of the language.

THE ICON Contents
PROGRAMMING The Language
LANGUAGE 1  Getting Started

2 Expressions

3 String Scanning

4 Characters, Csets, and Strings

5 Numerical Computation and Bit
Operations

6  Structures

7  Expression Evaluation

8  Procedures

9  Co-Expressions

10 Data types

11 Input and Output

12 An Overview of Graphics

13 Other Features

14 Running an Icon Program

15 Libraries

Ralph E. Griswold ¢ Madge T. Griswold 16 Errors and Diagnostic Facilities

Programming Techniques

ISBN 1-57398-001-3 17 Programming with Generators

18 String Scanning and Pattern Matchir
19 Using Structures

20 Mapping and Labelings

Peer-to-Peer Communications, paperback,
1996, 386 pages

Appendixes, References, Index

For more information, contact:

Peer-to-Peer Communications, Inc. 800-420-2677 © fax: 804-975-0790

P.O. Box 640218 info@peer-to-peer.com ¢ http://www.peer-to-peer.con
San Jose, California 95164-0218, U.S.A.






The cyclotomic polynomial
is given by

C,() =TT, (x-e2miéin )

where k runs over all positive
integers less than n that are
relatively prime to n.

Low-level languages like C and C++ use add-on graphics librar-
ies that demand complex, voluminous code to address many
tedious details. The high-level graphics features in the powerful
Icon programming language are integrated with the rest of the
language; graphics code is short and easy to write. You don't
need years of experience with arcane techniques — you can get
impressive results with just a few lines of Icon code.

Using Icon you can draw, use colors and fonts, create images, do
simple animations, and build powerful applications with visual
interfaces (GUISs). Look inside for a hint of what’s possible.

This book is self-contained. It has all you need to understand and
use graphics in your programming, including how to program in
Icon. Many carefully explained program examples guide you
through the exciting world of graphics. Before long, you can be
creating your own computer graphics.

The multi-platform CD-ROM contains:

e executable Icon binaries for Microsoft
Windows and most popular UNIX
platforms

CD-ROM eprogram code and images from the book
@ *a huge library of additional Icon program
material

INCLUDED /' ethe complete public-domain source code
for Icon
ethe complete Icon Project Web site from

The University of Arizona

The CD-ROM is designed to be used with a Web browser, such
as Netscape Navigator or Internet Explorer. Open the top-
level Web page with your browser and you're ready to explore
hundreds of megabytes of original, fascinating material.

PEER-TO-PEER
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Computer Graphics
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Ralph E. Griswold is Regents’ Pro-
fessor of Computer Science, Emeri-
tus, at The University of Arizona.
He started his career at Bell Labs
designing high-level string process-
ing languages and became head of
the Programming Language Re-
search Department there. He has
over 35 years of experience in the
design and implementation of high-
level programming languages and
is author/coauthor of 11 books on
the subject. He began the develop-
ment of Icon in 1978 and has guided
it to its present mature state.

Clinton L. Jeffery is Assistant Pro-
fessor in the Division of Computer
Science at The University of Texas at
San Antonio. He introduced Icon’s
graphics facilities and has contin-
ued their development.

Gregg M. Townsend is Staff Scien-
tist in the Department of Computer
Science at The University of Ari-
zona, where he led the construction
of SR and Toba. He has been a major
contributor to Icon for many years
and has been deeply involved in the
design and implementation of its
graphics facilities.
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