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Table 19-26 

Definition 
Scrollbar 
scrollbar create(attributes) 

<attribute-list> attributes; 

int 
scrollbar_destroy(scrollbar) 

Scrollbar scrollbar; 

caddr t 

Scrollbar Functions 

scrollbar_get(scrollbar, attribute) 
Scrollbar scrollbar; 
Scrollbar attribute attribute; 

int 
scrollbar set(scrollbar, attributes) 

Scrollbar scrollbar; 
<attribute-list> attributes; 

void 
scrollbar scroll_to(scrollbar, new_view_start) 

Scrollbar scrollbar; 
long new_view_start; 

int 
scrollbar-paint(scrollbar) 

Scrollbar scrollbar; 

int 
scrollbar-paint_clear(scrollbar) 

Scrollbar scrollbar; 

int 
scrollbar_clear_bubble(scrollbar) 

Scrollbar scrollbar; 

int 
scrollbar-paint_bubble(scrollbar) 

Scrollbar scrollbar; 

Description 

Creates and returns the opaque handle to a scrollbar. 

Destroys scrollbar. 

Retrieves the value for an attribute of scrollbar. 

Sets the value for one or more attributes of scrollbar. 

attributes is a null-terminated attribute list. 

For programmatic scrolling. Effect is as if the user had 
requested a scroll to new_view _start in the subwin­
dow to which scrollbar is attached. 

Paints those portions of scrollbar 
(page buttons, bar proper, and bubble) 
which have been modified since they were last painted. 

Clears and repaints all portions of scrollbar. 

Clears the bubble in scrollbar. 

Paints the bubble in scrollbar. 
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Table 19-27 Text Subwindow Attributes 

Attribute Value Type 
TEXTSW ADJUST IS PENDING DELETE boolean - - - -

TEXTSW AGAIN RECORDING boolean 

TEXTSW AUTO INDENT boolean 

TEXTSW AUTO SCROLL BY int 

TEXTSW BLINK CARET boolean 

TEXTSW BROWSING boolean 

int 

TEXTSW CLIENT DATA char * 

TEXTSW CONFIRM OVERWRITE boolean 

TEXTSW CONTENTS char * 

TEXTSW CONTROL CHARS USE FONT boolean - - --

TEXTSW DISABLE CD boolean 

Description 
When TRUE, adjusting a selection causes the selection to be 

pending-delete. Default: FALSE. 

When FALSE, changes made to the textsw are not repeated when user 
invokes AGAIN. By disabling when not needed (e.g. for program­
driven error logs) you can reduce memory overhead. Default: TRUE. 

When TRUE, a new line is automatically indented to match 

the previous line. Default: FALSE. 

Number of lines to scroll when type-in moves insert point 

below the view. Default: 1. Create, get 

Determines whether the caret blinks. Default: TRUE. 

When TRUE, prevents editing of the displayed text. H another 

file is loaded in, browsing stays on. Default: FALSE. 

Number of edits between checkpoints. Set to 0 to 

disable checkpointing. Default: O. 

Pointer to arbitrary client data. Default: NULL. 

A request to write to an existing file will require user 

confirmation. Default: TRUE. 

Contents of text subwindow. Default: NULL. 

For create and set, specifies the initial contents for non-file textsw. 

Get needs additional parameters: 

window_get (textsw, TEXTSW_CONTENTS, pos, buf, buClen) 

Return value is next position to read at. 

buf [O ... buf_len-l] is filled with the characters from textsw 

beginning at index pos, and is null-terminated only if there 

were too few characters to fill the buffer. 

If FALSE, control characters always display as an 

up arrow followed by a character, instead of whatever 

glyph is in the current font. Default: FALSE. 

Stops textsw from changing current working directory 

(and grays out the associated items in the menu). 

Default: FALSE. 
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Attribute 
TEXTSW DISABLE LOAD 

TEXTSW EDIT COUNT 

TEXTSW FILE 

TEXTSW FILE CONTENTS 

TEXTSW FIRST 

TEXTSW FIRST LINE 

TEXTSW HISTORY LIMIT 

TEXTSW IGNORE LIMIT 

TEXTSW INSERT FROM FILE - -

TEXTSW INSERT MAKES VISIBLE - -

TEXTSW INSERTION POINT 

TEXTSW LEFT MARGIN - -

TEXTSW LENGTH 

TEXTSW LINE BREAK ACTION - - -

TEXTSW LOWER CONTEXT - -
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Text Subwindow Attributes- Continued 

Value Type 
boolean 

int 

char * 

char * 

int 

int 

int 

int 

string 

int 

int 

int 

Description 
Prevents files being loadedinto the textsw (and grays out 

the associated items in the menu). Default: FALSE. 

Monotonically incrementing count of the number of edits 

made to the textsw. Get. 

File to load. Default: NULL. Create, set. 

initializes the text subwindow contents 

from a file yet still edits the contents in memory. 

Zero-based index of first displayed character. 

Zero-based index of first displayed line. 

Number of user action sequences that can be undone. 

Default: 50. Create, get. 

Number of edits textsw allows before vetoing destroy. Valid values 
are 0, meaning destroy will be vetoed if any edits have been done, and 
TEXTSW _ INFINITY, meaning destroy will never be vetoed. Default: 
o. 

inserts the contents of a file into 

a text subwindow at the current insertion point. 

Controls whether insertion causes repositioning to make 

inserted text visible. Possible values are TEXT SW _ALWAYS, 

TEXTSW NEVER and TEXTSW IF AUTO SCROLL. - - -
Default: TEXTSW IF AUTO SCROLL. - - -

Index of the current insertion point. Get, set. 

Number of pixels in the margin on left. Default: 4. Create, get. 

Length of the textsw's contents. Get only. 

Determines how the textsw treats file lines too big 

to fit on one display line. Possible values are either 

TEXTSW CLIP or TEXTSW WRAP AT CHAR. 
Default: TEXTSW _ WRAP _AT_CHAR. Create, set. 

Minimum # of lines to maintain between insertion point 

and the bottom of view. Used by auto scrolling when type-in 

would disappear off bottom of view. 

-1 means defeat auto scrolling. Default: 2. 
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Table 19-27 

Attribute 
TEXTSW MEMORY MAXIMUM 

TEXTSW MENU 

TEXTSW MODIFIED 

TEXTSW MULTI CLICK SPACE 

TEXTSW MULTI CLICK TIMEOUT - -

TEXTSW NOTIFY PROC - -

TEXTSW READ ONLY - -

TEXTSW SCROLLBAR 

TEXTSW STATUS 

TEXTSW STORE CHANGES FILE - -

TEXTSW STORE SELF IS SAVE - - --

Text Subwindow Attributes- Continued 

Value Type 
int 

Menu 

boolean 

int 

int 

(procedure) 

boolean 

Scrollbar 

Description 
How much memory to use when not editing files. This attribute only 
takes effect at textsw window creation time or after the window has 
been reset via textsw _resetO. The lower bound of the attribute is 1000 
bytes which is silently enforced. Default: 20,000 bytes. (If a great 
deal of text will be inserted into the text subwindow, either by the pro­
gram or the user, you may need to increase this.) 

The text subwindow's menu. Get, set. 

Whether or not the textsw has been modified. Get only. 

Max # of pixels that can be between successive mouse clicks 

and still have the clicks be considered a multi-click. Default: 3. 

Max # of milliseconds that can be between successive 

mouse clicks and still have the clicks be considered 

a multi-click. Default: 390. 

Notify procedure. Form is: 

void 

notify-proc(textsw, avlist) 

Textsw textsw 

Attr avlist avlist 

Default: NULL, meaning standard procedure. 

When TRUE, prevents editing of the displayed text. If another file 

is loaded in, READ _ONLY is turned off again. Default: FALSE. 

Scrollbar to use for text subwindow scrolling. 

NULL means no scrollbar. 

Default: A scrollbar with default attributes. 

Note: text subwindow has a scrollbar by default, so you would 

only use this to get no scrollbar, or to get the scrollbar handle. 

Textsw _status * If set, specifies the address of a variable of type 

boolean 

boolean 

Textsw status into which a value is written that reflects 

what happened during the call to window_create(). 

(For possible values, see the Textsw _status Values table). 

If TRUE, Store changes the file being edited to that named 

as the target of the Store. If FALSE, Store does not affect 

which file is being edited. Default: TRUE. 

Causes textsw to interpret a Store to the name of the current file 

as a Save. Default: FALSE. Create, get. 
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Attribute 
TEXTSW UPDATE SCROLLBAR 

TEXTSW UPPER CONTEXT 
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Text Subwindow Attributes- Continued 

Value Type 
(no value) 

int 

Description 
Causes text subwindow to update the bubble in the scrollbar. 

Set only - get returns NULL. 

Min # of lines to maintain between the start of the selection and 

top of view. -1 means to defeat the normal actions. Default: 2. 
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Table 19-28 Textsw action Attributes 

Attribute 
TEXTSW ACTION CAPS LOCK 

TEXTSW ACTION CHANGED DIRECTORY 

TEXTSW ACTION EDITED FILE - - -

TEXTSW ACTION EDITED MEMORY - - -

TEXTSW ACTION FILE IS READONLY - - --

TEXTSW ACTION LOADED FILE - -

TEXTSW ACTION TOOL CLOSE - --

TEXTSW ACTION TOOL DESTROY 

TEXTSW ACTION TOOL MGR - --

TEXTSW ACTION USING MEMORY 

Value Type 
boolean 

char * 

char * 

none 

char * 

char * 

(no value) 

Event * 

Event * 

Event * 

(no value) 

Description 
The user pressed the CAPS-lock function key to change the 

setting of the CAPS-lock (it is initially 0, meaning off). 

The current working directory for the process has been 

changed to the directory named by the provided string value. 

The file named by the provided string value has been edited. 

Appears once per session of edits (see below). 

monitors whether an empty text subwindow has been edited. 

The file named by the provided string value does not have 

write permission. 

The text subwindow is being used to view the file named 

by the provided string value. 

The frame containing the text subwindow should become 

iconic. 

The tool containing the text subwindow should exit, 

without checking for a veto from other subwindows. 

The value is the user action that caused the destroy. 

The tool containing the text sub window should exit 

normally. The value is the user action that caused 

the exit. 

The tool containing the text subwindow should do the 

window manager operation associated with the 

provided event value. 

The text subwindow is being used to edit a string stored in 

primary memory, not a file. 
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Table 19-29 Textsw status Values 

Value 
TEXTSW STATUS OKAY 

TEXTSW STATUS BAD ATTR 

TEXTSW STATUS BAD ATTR VALUE - - -

TEXTSW STATUS CANNOT ALLOCATE - -

TEXTSW STATUS CANNOT OPEN INPUT - --

TEXTSW STATUS CANNOT INSERT FROM FILE - - - -

TEXTSW STATUS OUT OF MEMORY - - -

TEXTSW STATUS OTHER ERROR - -

Description 
The operation encountered no problems. 

The attribute list contained an illegal or unrecognized attribute. 

The attribute list contained an illegal value for an attribute, 
usually an out of range value for an enumeration. 

A call to calloc(2) or malloc(2) failed. 

The specified input file does not exist or cannot be accessed. 

The operation encountered a problem when trying 

to insert from file. 

The operation ran out of memory while editing in memory. 

The operation encountered a problem not covered by any of 
the other error indications. 
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Table 19-30 Text Subwindow Functions 

Definition 
Textsw mark 

textsw_add_mark(textsw, position, flags) 

Textsw textsw; 

Textsw_index position; 

unsigned flags; 

int 

textsw_append_file_name(textsw, name) 

Textsw textsw; 

char *name; 

Textsw index 

textsw_delete(textsw, first, last-plus_one) 

Textsw textsw; 

Textsw_index first, last-plus_one; 

Textsw index 

textsw_edit(textsw, unit, count, direction) 

Textsw textsw; 

unsigned unit, count, direction; 

Textsw index 

textsw_erase(textsw, first, last-plus_one) 

Textsw textsw; 

Textsw_index first, last-plus_one; 

J void 

textsw file_lines_visible(textsw, top, bottom) 

Textsw textsw; 

int *top, *bottom; 

int 

textsw find_bytes(textsw, first, last_pIus_one, 

buf, buf len, flags) 

Textsw textsw; 

Textsw_index *first, *last~lus_one; 

char 

unsigned 

*buf; 

buf len, flags; 

Description 

Adds anew mark at position. 

flags can be either TEXTSW_MARK_DEFAULTS or 

TEXTSW MARK MOVE AT INSERT. - - -

Returns 0 if text sw is editing a file, 

and if so appends the name of the file at the end of name. 

Returns 0 if the operation fails. 

Removes the span of characters beginning with first, 

and ending one before last -plus_one. 

Returns 0 if the operation fails. Erases a character, word or 
line, depending on whether unit is SELN_LEVEL_FIRST, 
SELN_LEVEL_FIRST+l, or SELN LEVEL LINE. If 
direction is 0, characters after the insertion point are 
affected, otherwise characters before the insertion point are 
affected. The operation will be done count times. 

Returns 0 if the operation fails. 

Equivalent to text sw _delete () ,but does not 

affect the global shelf. 

Fills in top and bottom with the file line indices of 

the first and last file lines being displayed in textsw. 

Beginning at the position addressed by first, searches for the 

pattern specified by buf oflength buf _len. Searches 

forwards if flags is 0, else searches backwards. 

Returns -1 if no match, else matching span placed in 

indices addressed by first and lastylus_one. 
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Table 19-30 Text Subwindow Functions- Continued 

Definition 
Textsw index 

textsw find_mark (textsw, mark) 

Textsw textsw; 

Textsw mark mark; 

Textsw 

textsw_first(textsw) 

Textsw textsw; 

Textsw index 

textsw_index for file_line (textsw, line) 

Textsw textsw; 

int line; 

Textsw index 

textsw insert (textsw, buf, buf_len) 

Textsw textsw; 

char 

int 

*buf; 

buf_len; 

Description 

Returns the current position of mark. If 

this operation fails, it will return TEXTSW _INFINITY. 

Returns the first view into textsw. 

Returns the character index for the first 

character in the line given by line. If this operation 

fails, it will return TEXTSW _CANNOT_SET. 

Inserts characters in buf into textsw 

at the current insertion point. 

The number of characters actually inserted 

is returned - this will equal buf _len 

unless there was a memory allocation failure. 

If there was a failure, it will retum O. 

textsw_match_bytes (textsw, first, lastylus_one, Searches for a block of text in the textsw's contents 

start _ sym, start _ sym _len, which starts with characters matching start _ sym and 

end _ sym, end _sym_len, field_flag) ends with characters matching end _ sym. 

Textsw textsw; 

Textsw index *first, *lastylus_one; 

char *start_sym, *end_sym; 

int start_sym_len, end_sym_len; 

unsigned field_flag; 

Textsw 

textsw_next(textsw) 

Textsw textsw; 

void 

textsw_normalize_view(textsw, position) 

Textsw textsw; 

Textsw index position; 

void 

textswyossibly_normalize(textsw, position) 

Textsw textsw; 

Textsw index position; 

This function places the starting index of the matching block in 
first and its ending index in last. 

Returns the next view in the set of views into text sw. 

Repositions the text so that the character 

at posi tion is visible and at the top of the subwindow. 

If the character at pos it ion is already visible, this function 

does nothing. If it is not visible, it repositions the text 

so that it is visible and at the top of the subwindow. 
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Table 19-30 Text Subwindow Functions- Continued 

Definition 
void 

textsw_remove_mark(textsw, mark) 

Textsw textsw; 

Textsw mark mark; 

Textsw index 

textsw_replace_bytes(textsw, first, 

lastylus_one, 

buf, buf len) 

Textsw textsw; 

Textsw index first; 

char *buf; 

unsigned buf_Ien; 

void 

textsw_reset(textsw, x, y) 

Textsw textsw; 

int x, y; 

unsigned 

textsw save(textsw, x, y) 

Textsw textsw; 

int x, y; 

int 

textsw_screen_Iine count(textsw) 

Textsw textsw; 

void 

textsw scroll_lines (textsw, count) 

Textsw textsw; 

int count; 

void 

textsw set selection (textsw, first, lastylus_one, 

type) 

Textsw textsw; 

Textsw index first, last_pIus_one; 

unsigned type; 

Description 

Removes an existing mark from textsw. 

Replaces the character span from fir s t to 

last_pIus_one by the characters in buf. 

last_pI us_one. The return value is the net 

number of bytes inserted. The number is negative if the 

original string is longer than the one that replaces it. If 

this operation fails, it will return a value of O. 

Discards edits performed on the contents of text sw. 

If needed, a message box will be displayed at x, y. 

S aves any edits made to the file currently 

loaded into textsw.Ifneeded, a message box 

will be displayed at x, y. 

Returns the number of screen lines in textsw. 

Moves the text up or down by count lines. If count 

is positive, then the text is scrolled up on the screen, 

(forward in the file); if negative, the text is scrolled down, 

(backward in the file). 

Sets the selection to begin at first and include all 

characters up to last_pIus_one. 
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Table 19-30 Text Subwindow Functions- Continued 

Definition 

unsigned 

textsw store_file(textsw, filename, x, y) 

Textsw textsw; 

char *filename; 

int x, y; 

Description 

Stores the contents of textsw 

to the file named by filename. If needed, a 

message box will be displayed at x, y. 

Revision A, of May 9, 1988 



376 SunView 1 Programmer's Guide 

Table 19-31 1TY Subwindow Attributes 

Attribute Type 
TTY ARGV char ** 

TTY CONSOLE boolean 

TTY PAGE MODE boolean 

boolean 

Table 19-32 1TY Subwindow Functions 

Definition 
int 

ttysw_input(tty, buf, len) 

Tty tty; 

char *buf; 

int len; 

int 

ttysw_output(tty, buf, len) 

Tty tty; 

char *buf; 

int len; 

Description 
Argmnent vector: name of the pro­
gram running in the tty subwindow, 
followed by argmnents for that pro­
gram. 

If TRUE, tty sub window is con­
sole. Set only. Default: FALSE. 

If TRUE, output will stop after 
each page. Default: FALSE. 

If TRUE, window_done () is 
called on the subwindow when its 
child tenninates. Set only. Default: 
FALSE. 

Description 

Appends len number of characters from buf 
onto tty's input queue. It returns the nmnber 
of characters accepted. 

Appends len number of characters from buf 
onto tty's output queue, i.e. they are sent 
through the terminal emulator to the TrY. It 
returns the number of characters accepted. 
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Table 19-33 TIT Subwindow Special Escape Sequences 

\E [It open frame. 

\E[2t close frame. 

\E[3t move frame with interactive feedback. 

\E[3;TOP;LEFTt move frame to location specified by (TOP ,LEFT). 

\E [4t resize frame with interactive feedback. 

\E[4;WIDTH;HEIGHTt resize frame to WIDTH and HEIGHT. 

\E[St expose. 

\E [6t hide. 

\E[7t redisplay. 

\E[8;ROWS;COLSt resize frame so its width and height are ROWS and COLS. 

\E [llt report if frame is open or closed by sending \ [1 tor \ [2t, respectively. 

\E [13t report frame's position by sending the \E [3;TOP;LEFTt sequence. 

\E[14t report frame's size in pixels by sending the \E [3; WIDTH; HEIGHTt sequence. 

\E [18t report frame's size in characters by sending the \E [8; ROWS; COLS t sequence. 

\E [20t report the frame icon's label by sending the \E [Llabel\E\ sequence. 

\E[21t report frame's label by sending the \E] llabel\E\ sequence. 

\E] ltext\E\ set frame's label to text. 

\E] Ifile \E \ set frame's icon to the icon contained in file. 

\E] L/abel\E\ set icon's label to label. 

\E [>OPT1; • OPTnh tum requested options on. The only currently defined option is 1, for TTY_PAGE _MODE . 

\E [>OPT1; . . OPTnk tum requested options off . 
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Table 19-33 1TY Subwindow Special Escape Sequences- Continued 

Escape Sequence103 Description 
\E[>OPT1; .. . OPTnl report current option settings by sending \E [>OfTx1 or \E>OP1b for each optionx. 

103 In this table ''\E'' denotes the <ESC> character, as it does in termcap . 

• \sun ,~ microsystems 
Revision A, of May 9, 1988 



Table 19-34 Window Attributes 

Attribute Value Type 
WIN BELOW Window 

WIN BOTTOM MARGIN int - -

WIN CLIENT DATA 

WIN COLUMNS int 

WIN COLUMN GAP int - -

WIN COLUMN WIDTH int - -

WIN CONSUME KBD EVENT short - --

WIN CONSUME KBD EVENTS list of short - --

WIN CONSUME PICK EVENT short - --

WIN CONSUME PICK EVENTS list of short 
- --

WIN CURSOR Cursor 

WIN DEVICE NAME char * - -

WIN DEVICE NUMBER int - -

WIN ERROR MSG char * 

WIN EVENT PROC - - (procedure) 

WIN EVENT STATE short - -

WIN FD int 

WIN FIT HEIGHT int 
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Description 
Causes the window to be laid out below window given as the value. 

Margin at bottom of window. 

Client's private data - for your use. 

Window's width (including left and right margins) in columns. 

Gap between columns in the window. 

Width of a column in the window. 

Window will receive this event. 

Null terminated list of events window will receive. Create, set. 

Window will receive this pick event. 

Null terminated list of pick events window will receive. Create, set. 

The window's cursor. Note: the pointer returned by 

window_get () points to per-process static storage. 

UNIX device name associated with window, consisting of a string and 
numeric part, e.g. winlO. Get only. 

Numeric component of device name. Get only. 

Error message to print before exi t(1). Create only. 

Client's callback procedure which receives input events: 

Notify_value 

event-proc(window, event, arg) 

Window window; 

Event *event; 

caddr _ t arg; 

Gets the state of the specified event code. For buttons and keys, 

zero means "up," non-zero means "down." Get only. 

The UNIX file descriptor for the window. Get only. 

Causes window to fit its contents in the height dimension, 

leaving a margin specified by the value given. 
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Table 19-34 

Attribute 
WIN FIT WIDTH 

WIN FONT 

WIN GRAB ALL INPUT - - -

WIN HEIGHT 

WIN HORIZONTAL SCROLLBAR - -

WIN IGNORE KBD EVENT - --

WIN IGNORE KBD EVENTS - --

WIN IGNORE PICK EVENT - -

WIN_I GNORE_P I CK_EVENTS 

WIN INPUT DESIGNEE - -

WIN KBD FOCUS 

WIN KBD INPUT MASK 

WIN LEFT MARGIN - -

WIN MENU 

WIN MOUSE XY - -

WIN NAME 

WIN OWNER 

WIN PERCENT HEIGHT - -

Window Attributes- Continued 

Value Type 
int 

Pixfont * 

boolean 

int 

ScrolIbar 

short 

list of short 

short 

list of short 

int 

boolean 

Inputrnask * 

int 

Menu 

int, int 

char * 

Window 

int 

Description 
Causes window to fit its contents in the width dimension, 

leaving a margin specified by the value given. 

The window's font Notes for the current release: 

tty subwindows don't use WIN_FONT. Frames don't use WIN_FONT 
to render their labels; however, they do use WIN_FONT 
in calculating WIN_COLUMNS and WIN_ROWS. Setting WIN_FONT 
does not cause the default system font to be set. 

Window will get all events regardless of location. 

Window's height in pixels. Value of WIN_EXTEND _TO_EDGE 
causes subwindow to extend to bottom edge of frame. 

Default: WIN EXTEND TO EDGE. - --

Horizontal scrollbar. 

Window will not receive this event 

Null terminated list of events window will not receive. Create, set. 

Window will not receive this pick event 

Null terminated list of pick events window will not receive. Create, set. 

Window which gets events this window doesn't consume. (Note that 
the value must be the WIN_DEVICE _NUMBER of the designee). 

Whether or not the window has the keyboard focus. 

Window's keyboard inputmask. Note: the pointer returned by 

window_get () points to per-process static storage. 

Margin at left of window. 

Window's menu. Note: In the current release this doesn't work for 
panels or tty subwindows. 

Mouse's position within the window. Set only. 

Name of window (currently unused by S1ll1 View). 

Owner of window. Get only. 

Sets a subwindow's height as a percentage of the frame's height. 
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Attribute 
WIN PERCENT WIDTH - -

WIN PICK INPUT MASK - - -

WIN PIXWIN 

WIN RECT 

WIN RIGHT MARGIN 

WIN RIGHT OF - -

WIN ROW GAP 

WIN ROW HEIGHT 

WIN ROWS 

WIN SCREEN RECT - -

WIN SHOW 

WIN TOP MARGIN 

WIN TYPE 

WIN VERTICAL SCROLLBAR - -

WIN WIDTH 

WIN X 

WIN Y 
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Window Attributes- Continued 

Value Type 
int 

InpUbnask * 

Pixwin * 

Reet* 

int 

Window 

int 

int 

int 

Rect* 

boolean 

int 

Window_type 

Scrollbar 

int 

int 

int 

Description 
Sets a subwindow's width as a percentage of the frame's width. 

Window's pick inpUbnask. Note: the pointer returned by 

window_get () points to per-process static storage. 

The window's pixwin. Get only. 

Rect of the window. For frames, same as FRAME OPEN RECT. 
Note: the pointer returned by window_get () for this attribute 
points to per-process static storage. 

Margin at right of window. 

Causes the window to be laid out just to the 

right of the window given as the value. 

Gap between rows in the window. 

Height of a row in the window. 

Window's height (including top and bottom margins) in rows. 

Reet of the screen containing the window. Get only. 

Note: the pointer returned by window_get () for this attribute 

points to per-process static storage. 

Causes the window to be displayed or undisplayed. 

Margin at top of window. 

Type of window. One of FRAME_TYPE, PANEL_TYPE, 

CANVAS_TYPE, TEXTSW_TYPE or TTY_TYPE. Get only. 

Vertical scrollbar. 

Window's width in pixels. Value of WIN_EXTEND TO_EDGE 

causes subwindow to extend to right edge of frame. 

Default: WIN EXTEND TO EDGE. - --

x position of window, relative to owner. 

y position of window, relative to owner. 
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Table 19-35 Frame Attributes 

Attribute Value Type 
FRAME ARGS int, char ** 

FRAME ARGC PTR ARGV int *, char ** 

FRAME BACKGROUND COLOR struct singlecolor * 

FRAME CLOSED boolean 

FRAME CLOSED RECT Reet* 

FRAME CMDLlNE HELP PROC - - (procedure) 

FRAME CURRENT RECT Reet * - -

FRAME DEFAULT DONE PROC - -- (procedure) 

FRAME DONE PROC (procedure) 

FRAME EMBOLDEN LABEL boolean 

FRAME FOREGROUND COLOR struct singleeolor * 

FRAME ICON Icon 

FRAME INHERIT COLORS boolean 

FRAME LABEL char * 

FRAME NO CONFIRM boolean 

FRAME NTH SUBFRAME int 

Description 
Interpret command line arguments. Strips -w command-line frame 
arguments out of argv. Create only. 

Interpret command line args. Strips -w command-line frame argu­
ments out of argv, and decrements argc accordingly. Create only. 

Background color. 

Whether frame is currently closed. 

Frame's rect when closed. 

Called when user types the command-line argument -WH. Default: 

frame_cmdline_help(program_name) 

char *program _name; 

Returns either FRAME_OPEN _RECT or FRAME_CLOSED RECT, 
depending on the value of FRAME_CLOSED. 
Note: in the current release, there is a bug in the behavior 

of FRAME CURRENT RECT for subframes. It is set relative 

to the owner frame, but it is retrieved relative to the screen. 

Default value of FRAME_DONE _PROC. Get only. 

The default procedure is to set the subframe to WIN_SHOW, FALSE. 

Client's proc called when user chooses 'Done' from subframe's menu: 

done-proc(frame) 

Frame frame; 

If TRUE, frame's label is rendered in bold. 

Foreground color. 

The frame's icon. 

If TRUE, colormap of frame is inherited by subwindows. 

The frame's label. 

Set to TRUE before destroying a frame 

to defeat confirmation. Set only. 

Returns frame's nth (from 0) subframe. Get only. 
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Attribute 

FRAME NTH SUBWINDOW 

FRAME NTH WINDOW 

FRAME OPEN RECT 

FRAME SHOW LABEL - -

FRAME SUBWINDOWS ADJUSTABLE 
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Frame Attributes- Continued 

Value Type 

int 

int 

Rect * 

boolean 

boolean 

Description 

Returns frame's nth (from 0) subwindow. Get only. 

Returns frame's nth (from 0) window, regardless of whether 

the window is a frame or a subwindow. Get only. 

Frame's rect when open. 

Whether the label is shown. Default: 

TRUE for base frames, FALSE for subframes. 

User can move subwindow bolDldaries. Default: TRUE. 
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Table 19-36 Window Functions and Macros 

Definition 
void 

window_bell (win) 

Window win; 

Window 

window_create (owner, type, attributes) 

Window owner; 

<window type> type; 

<attribute-list> attributes; 

void 

window_default_event-proc(window, event, arg) 

Window window; 

Event *event; 

caddr t arg; 

window_destroy (win) 

Window win; 

window_done (win) 

Window win; 

window_fit (win) 

Window win; 

window_fit_height(win) 

Window win; 

window_fit_width(win) 

Window win; 

caddr t 

window_get (win, attribute) 

Window win; 

Window attribute attribute; 

+~t!! 

Description 
Queries the user defaults database 

to see if the user wants the bell to be 

sOWlded, the window to be flashed, or both. 

Creates a window and returns its handle. 

type is one of FRAME, PANEL 

TEXTSW, TTY, or CANVAS. 

Calls the default event procedure. 

The arguments passed in are the window (canvas or panel), 

the event, and an optional argument pertaining to the event. 

Destroys w in, and any subwindows or 

subframes owned by win. 

Destroys the entire hierarchy to which win belongs. 

Causes w in to fit its contents 

in both dimensions. A macro, defined as: 

window_set (win, WIN_FIT, 0, 0). 

Causes win to fit its contents 

in the vertical dimension. A macro, defined as: 

window_set(win, WIN_FIT_HEIGHT, 0, 0). 

Causes w in to fit its contents 

in the horizontal dimension. A macro, defined as: 

window_set(win, WIN_FIT_WIDTH, 0, 0). 

Retrieves the value of an attribute for win. 
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Table 19-36 Window Functions and Macros- Continued 

Definition Description 
caddr t Causes subframe to be displayed, and receive all 

window_loop (subframe) input. The call will not return until window_ret urn ( ) 

Frame subframe; is called from one of the application's notify procs. 

void 

window main _loop (base_frame) Displays base_frame on the screen and begins the -
Frame base _frame; processing of events by passing control to the Notifier. 

int 

window read_event (window, event) Reads the next input event for window. -
Window window; In case of error, sets the global variable errno 

Event *event; and returns -1. 

void When your event handler receives a KBD _REQUEST 

window refuse_kbd_focus(window) event, call this function if you do not want your 

Window window; window to become the keyboard focus. 

void 

window release event lock (window) Releases the event lock, allowing other processes to receive input. - -
Window window; 

void Usually called from one of the application's panel item 

window return (value) notify procs. Causes window_loop () to return. 

caddr t value; 

window set (win, attributes) Sets the value of one or more of win's attributes. -
Window win; attributes is a null-terminated attribute list. 

<attribute-list> attributes; 
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Table 19-37 Command Line Frame Arguments 

Flag Long Flag Arguments Corresponding Attributes 
-Wb -background_color red green blue FRAME BACKGROUND COLOR - -

-Wh -height lines WIN ROWS 

-WH -help (Causes FRAME _ CMDLINE HELP PROC to be called.) 

-Wf -foreground_color red green blue FRAME FOREGROUND COLOR 

-Wg -set default color - -
-Wi -iconic FRAME_CLOSED, TRUE 

-WI -icon_image filename ICON IMAGE of frame's icon105 

-WI -label label FRAME LABEL 

-WL -icon label label ICON LABEL of frame's icon 

-Wn -no label 

-Wp -position xy 

-WP -iconyosition xy FRAME CLOSED RECT 

-Ws -size xy 

-Wt -font filename (Sets system default font) 

-WT -icon font filename ICON FONT of frame's icon 

-Ww -width columns WIN COLUMNS 

105 The -WI option will not work if the application's code does not already specify its icon. 
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Source Available 

A.1. filer 

A 
Example Programs 

If the appropriate optional software category has been installed or mounted on 
your system, the source code for some of these examples programs is available 
on-line in /usr I sharel srel sunl suntooll examples. In addition, the 
directory above this (/usr I share I srel sunl suntool) contains the source 
for many of the SunView 1 programs in the SunOS, such as textedi t, 
per frneter, and ieonedi t. 

This program is discussed in Chapter 4, Using Windows. It displays a listing in a 
tty subwindow, which the user manipulates through panel items. 

If the user presses the ( Props) key in the panel, or chooses 'Props' from the frame 
menu, or pushes the Set Is flags button, a pop-up subframe appears. filer uses the 
Selection Service to determine what file name the user has selected, and creates a 
pop-up text subwindow where that file is displayed. 

filer uses the alerts package to ask the user for confirmation and put up messages. 
It also includes old code which mimics alerts by using window_loop () to put 
up a subframe, but programs written for SunOS Release 4.0 and beyond in gen­
eral will have no need for this. 
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/*****************************************************************************/ 
/* 4.0 filer.c */ 
/*****************************************************************************/ 

:jf:include <suntool/sunview.h> 
:jf:include <suntool/panel.h> 
:jf:include <suntool/tty.h> 
#include <suntool/textsw.h> 
#include <suntool/seln.h> 
#include <suntool/alert.h> 
#include <sys/stat.h> /* stat call needed to verify existence of files */ 

/* these objects are global so their attributes can be modified or retrieved */ 
Frame base_frame, edit_frame, ls_flags_frame; 
Panel panel, ls_flags-panel; 
Tty ttysw; 

editsw; Textsw 
Panel item 
int 

dir_item, fname_item, filing_mode_item, done_item; 
quit_confirrned_from-panel; 

#define 
#define 

char *getwd () ; 

rna in (argc, argv) 
int argc; 
char **argv; 

MAX FILENAME LEN - -
MAX PATH LEN - -

256 
1024 

static Notify_value filer_destroy_func(); 
void ls_flags_proc(); 

base frame window_create (NULL, FRAME, 
FRAME_ARGS, argc, argv, 
FRAME_LABEL, "filer", 
FRAME_PROPS_ACTION_PROC, ls_flags-proc, 
FRAME_PROPS_ACTIVE, TRUE, 
FRAME_NO_CONFIRM, TRUE, 
0); 

(void) notify_interpose_destroy_func(base_frame, filer_destroy_func); 

create-panel_subwindow(); 
create_tty_subwindow(); 
create_edit-popup(); 
create_ls_flags-popup(); 
quit_confirmed_from-panel = 0; 

window_rnain_loop(base_frame); 
exit(O); 

create_tty_subwindow() 
{ 

ttysw = window create (base_frame, TTY, 0); 

create_edit-popup() 
{ 
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edit frame window_create (base_frame, FRAME, 
FRAME_SHOW_LABEL, TRUE, 
O}; 

editsw window_create (edit_frame, TEXTSW, O}; 

create-panel_subwindow(} 
{ 

void ls-proc(}, Is_flags-proc(}, quit_proc{}, edit_proc{}, 
edit_sel-proc(}, del-proc{}; 

panel = window_create {base_frame, PANEL, O}; 

{void} panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_X, ATTR_COL(O}, 
PANEL_LABEL_Y, ATTR_ROW(O}, 
PANEL_LABEL_lMAGE, 
PANEL_NOTIFY_PROC, 
O} ; 

panel_button_image(panel, "List Directory", 0, O}, 
ls-proc , 

(void) pane l_c reate_item (panel, PANEL_BUTTON, 
PANEL_LABEL_lMAGE, panel_button_image(panel, "Set Is flags", 0, O}, 
PANEL_NOTIFY_PROC, ls_flagsyroc, 
O} ; 

(void) panel_create_item{panel, PANEL_BUTTON, 
PANEL_LABEL_lMAGE, panel_button_image(panel, "Edit", 0, O}, 
PANEL_NOTIFY_PROC, edityroc, 
O} ; 

(void) panel_create_item{panel, PANEL_BUTTON, 
PANEL_LABEL_lMAGE, panel_button_image(panel, "Delete", 0, O}, 
PANEL_NOTIFY_PROC, del_proc, 
O} ; 

(void) panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_lMAGE, panel_button_image(panel, "Quit", 0, O}, 
PANEL_NOTIFY_PROC, quit_proc, 
O} ; 

filing_mode_item = panel_create_item(panel, PANEL_CYCLE, 
PANEL_LABEL_X, ATTR_COL(O), 
PANEL_LABEL_Y, ATTR_ROW(l), 
PANEL_LABEL_STRING, 
PANEL_CHOICE_STRINGS, 

O} ; 

"Filing Mode:", 
"Use \"File:\" item", 
"Use Current Selection", 0, 

(void) panel_create_item(panel, PANEL_MESSAGE, 
PANE L_LABEL_X, ATTR_COL(O) , 
PANE L_LABEL_Y, ATTR_ROW(2) , 
O} ; 

dir item = panel_create_item (panel , PANEL_TEXT, 
PANE L_LABEL_X, ATTR_COL(O) , 
PANE L_LABEL_Y, AT T R_R OW (3) , 
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PANEL_VALUE_DISPLAY_LENGTH, 
PANEL_VALUE, 
PANEL_LABEL_STRING, 

60, 
getwd(current_dir), 
"Directory: If, 

0) ; 

fname_item = panel_create_item(panel, PANEL_TEXT, 
PANEL_LABEL_X, ATTR_COL(O), 
PANEL_LABEL_Y, ATTR_ROW(4), 
PANEL LABEL DISPLAY_LENGTH, 60, 
PANEL_LABEL_STRING, 
0) ; 

window fit_height(panel}; 

create_ls_flags-popup() 
{ 

void done_proc(); 

"File: " , 

ls_flags_frame window_create (base_frame, FRAME, O}; 

panel_create_item(ls_flags-panel, PANEL_MESSAGE, 
PANEL_ITEM_X, ATTR_COL(14}, 
PANEL_ITEM_Y, ATTR_ROW(O), 
PANEL_LABEL_STRING, 
PANEL_CLIENT_DATA, 
0) ; 

"Options for Is command", 

" , 

panel_create_item(ls_flags-panel, PANEL_CYCLE, 
PANEL_ITEM_X, ATTR_COL(O), 
PANEL_ITEM_Y, ATTR_ROW(l), 

PANEL_CURRENT, 
"Format: 

PANEL DISPLAY_LEVEL, 
PANEL_LABEL_STRING, 
PANEL_CHOICE_STRINGS, 
PANEL_CLIENT_DATA, 
0); 

"Short", "Long", 0, 

" 1 ", 

panel_create_item(ls_flags-panel, PANEL_CYCLE, 
PANEL_ITEM_X, ATTR_COL(O), 
PANEL _ ITEM_ Y, ATTR _ROW (2) , 

PANEL DISPLAY_LEVEL, PANEL_CURRENT, 
PANEL_LABEL_STRING, 
PANEL_CHOICE_STRINGS, 
PANEL_CLIENT_DATA, 
O}; 

"Sort Order: 
"Descending", 
" r " 

panel_create_item(ls_flags-panel, PANEL_CYCLE, 
PANEL_ITEM_X, ATTR_COL(O), 
PANEL_ITEM_Y, ATTR_ROW(3) , 
PANEL_DISPLAY_LEVEL, PANEL_CURRENT, 

"As cending", 0 , 

PANEL_LABEL_STRING, "Sort criterion: 

PANEL_CLIENT_DATA, 
O}; 
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panel_create_item(ls_flags-panel, PANEL_CYCLE, 
PANEL_ITEM_X, ATTR_COL(O}, 
PANEL_ITEM_Y, ATTR_ROW(4}, 
PANEL DISPLAY_LEVEL, 
PANEL_LABEL_STRING, 
PANEL_CHOICE_STRINGS, 
PANEL_CLIENT_DATA, 
O} ; 

PANEL_CURRENT, 
"For directories, list: 
"Contents", "Name Only", 0, 
" d " 

panel_create_item(ls_flags-panel, PANEL_CYCLE, 
PANEL_ITEM_X, ATTR_COL(O}, 
PANEL_ITEM_Y, ATTR_ROW(S}, 
PANEL_DISPLAY_LEVEL, PANEL_CURRENT, 

" , 

PANEL_LABEL_STRING, "Recursively list subdirectories? ", 
PANEL_CHOICE_STRINGS, "No", "Yes", 0, 
PANEL_CLIENT_DATA, " R ", 
O} ; 

panel_create_item(ls_flags-panel, PANEL_CYCLE, 
PANEL_ITEM_X, ATTR_COL(O}, 
PANEL_ITEM_Y, 
PANEL DISPLAY_LEVEL, 
PANEL_LABEL_STRING, 
PANEL_CHOICE_STRINGS, 
PANEL_CLIENT_DATA, 
O}; 

panel_create_item(ls_flags-panel , 
PANEL_ITEM_X, 
PANEL_ITEM_Y, 
PANEL_DISPLAY_LEVEL, 
PANEL_LABEL_STRING, 
PANEL_CHOICE_STRINGS, 
PANEL_CLIENT_DATA, 
0); 

ATTR_ROW (6) , 
PANEL_CURRENT, 
"List '.' files? 
"No", "Yes", 0, 
" a " 

PANEL_CYCLE, 
ATTR_COL(O}, 
ATTR_ROW(6}, 
PANEL_CURRENT, 
"Indicate type of file? 
"No", "Yes", 0, 
" F ", 

done item panel_create_item(ls_flags-panel, PANEL BUTTON, 
PANEL_ITEM_X, ATTR_COL(O), 
PANEL_ITEM_Y, ATTR_ROW(7}, 
PANEL_LABEL_IMAGE, panel_button_image (panel, "Done", 0, O), 
PANEL_NOTIFY_PROC, done-proc, 
0); 

window_fit(ls_flags-panel); /* fit panel around its items */ 
window_fit(ls_flags_frame); /* fit frame around its panel */ 

char * 
compose_ls_options() 
{ 

static char flags[20]; 
char *ptr; 
char flag; 
int first _flag = TRUE; 
Panel item item; -
char *client _data; 
int index; 

ptr flags; 
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panel_each_item(ls_flags-panel, item) 
if (item != done_item) { 

client_data = panel_get (item, PANEL_CLIENT_DATA, 0); 
index = (int)panel_get_value(item); 
flag = client_data[index]; 
if (flag ! = ' ') { 

if (first_flag) { 
*ptr++ ' -' ; 
first_flag = FALSE; 

*ptr++ = flag; 

panel_end each 
*ptr = ' \0' ; 
return flags; 

void 
lsyroc () 
{ 

static char previous_dir[MAX_PATH_LEN); 
char *current_dir; 
char cmdstring[lOO); /* dir item's value can be 80, plus flags */ 

if (strcmp(current_dir, previous_dir» { 
chdir«char *)panel_get_value(dir_item»; 
strcpy(previous_dir, current_dir); 

sprintf(cmdstring, "Is %s %s/%s\n", 
compose_ls_options(), 
current_dir, 
panel_get_value(fname_item»; 

ttysw_input(ttysw, cmdstring, strlen(cmdstring»; 

void 
ls_flags-proc () 
{ 

void 
done -proc () 
{ 

window_set(ls_flags frame, WIN_SHOW, FALSE, 0); 

/* return a pointer to the current selection */ 
char * 
get_selection () 
{ 

static char 
Seln holder 

filename[MAX_FILENAME_LEN); 
holder; 

Seln_request *buffer; 
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holder = seln_inquire(SELN_PRIMARY); 
buffer = seln_ask(&holder, SELN_REQ_CONTENTS_ASCII, 0, 0); 
strncpy ( 

filename, buffer->data + sizeof(Seln_attribute), MAX FILENAME_LEN); 
return(filename); 

/* return 1 if file exists, else print error message and return 0 */ 
stat_file (filename) 

char *filename; 

static char previous_dir[MAX_PATH_LEN]; 
char *current_dir; 
char this_file[MAX_PATH_LEN]; 
struct stat statbuf; 

if (strcmp(current_dir, previous_dir» { 
chdir«char *)panel_get_value(dir_item»; 
strcpy(previous_dir, current_dir); 

sprintf(this_file, "%s/%s", current_dir, filename); 
if (stat (this_file, &statbuf) < 0) { 

char buf[MAX_FILENAME_LEN+11]; /* big enough for message */ 
sprintf(buf, "%s not found.", this_file); 
msg(buf, 1); 
return 0; 

return 1; 

void 
edityroc() 
{ 

void edit_fileyroc(), edit_sel_proc(); 
int file_mode = (int)panel_get_value(filing_mode_item); 

if (file_mode) { 
(void)edit_sel_proc(); 

else { 
(void)edit_fileyroc(); 

void 
edit_file_proc() 

char *filename; 

/* return if no selection */ 
if (!strlen(filename = (char *)panel_get_value(fname_item») 

msg("Please enter a value for \"File:\".", 1); 
return; 

/* return if file not found *1 
if (!stat_file(filename» 
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return; 

window_set (editsw, TEXTSW_FILE, filename, O}; 

window_set(edit_frame, FRAME_LABEL, filename, WIN_SHOW, TRUE, O}; 

void 
edit_selyroc () 
{ 

char *filename; 

/* return if no selection */ 
if (!strlen(filename = get_selection(})} 

msg ("Please select a file to edit.", 0); 
return; 

/* return if file not found */ 
if (!stat_file(filename}) 

return; 

window_set (editsw, TEXTSW_FILE, filename, 0); 

window_set (edit_frame, FRAME_LABEL, filename, WIN_SHOW, TRUE, 0); 

void 
del_proc () 
{ 

char buf[300]; 
char *filename; 
int result; 
Event event; /* unused */ 
int file mode = (int}panel_get_value(filing_mode_item); 

/* return if no selection */ 
if (file_mode) { 

if (!strlen(filename = get_selection(}}) { 
msg("Please select a file to delete.", I}; 
return; 

else 
if (!strlen(filename = (char *)panel_get_value(fname_item}» 

msg(IIPlease enter a file name to delete.", 1); 
return; 

/* return if file not found */ 
if (!stat_file(filename}) 

return; 

/* user must confirm the delete */ 
result = alertyrompt(bas&_frame, &event, 

ALERT_MESSAGE_STRINGS, 
"Ok to delete file:", 
filename, 
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0, 
ALERT BUTTON_YES, 
ALERT_BUTTON_NO, 
0) ; 

switch (result) { 
case ALERT YES: 

unlink(filename); 

"Confirm, delete file", 
"Cancel" , 

sprintf(buf, "%s deleted.", filename); 
msg(buf, 0); 
break; 

case ALERT NO: 
break; 

case ALERT FAILED: 1* not likely to happen unless out of FDs *1 
sprintf(buf, "Ok to delete file %s?", filename); 
result = confirm-yes(buf); 
if (result) { 

unlink(filename); 
sprintf(buf, "%s deleted.", filename); 
msg(buf, 1); 

break; 

int 
confirm_quit () 

result; int 
Event 
char 

event; 1* unused */ 
*msg = "Are you sure you want to Quit?"; 

result = alert-prompt(base_frame, &event, 
ALERT_MESSAGE_STRINGS, 

"Are you sure you want to Quit?", 
0, 

ALERT_BUTTON_YES, 
ALERT_BUTTON_NO, 
0) ; 

switch (result) { 
case ALERT YES: 

break; 
case ALERT NO: 

return 0; 

"Confirm", 
"Cancel", 

case ALERT FAILED: 1* not likely to happen unless out of FDs *1 
result = confirm-yes(msg); 
if (! result) { 

return 0; 

break; 

return 1; 

static Notify_value 
filer_destroy_func(client, status) 

Notify_client client; 
Destroy_status status; 
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if (status == DESTROY_CHECKING) { 
if (quit_confirmed_from-panel) 

return (notify_next_destroy_func(client, status»; 
else if (confirm_quit() == 0) { 

(void) notify_veto_destroy«Notify_client) (LINT_CAST(client»); 
return(NOTIFY_DONE); 

return (notify_next_destroy_func (client, status»; 

void 
quityroc() 
{ 

if (confirm_quit(» { 
quit_confirmed_fromyanel 1; 
window_destroy(base_frame); 

msg(msq, beep) 
char *msg; 
int beep; 

buf[300]; 
result; 
event; /* unused */ 

char 
int 
Event 
char *contine_msq = "Press \"Continue\" to proceed."; 

result = alertyrompt(base_frame, &event, 
ALERT_MESSAGE_STRINGS, 

msg, 
contine_msq, 
0, 

ALERT_NO_BEEPING, (beep)? 0:1, 
ALERT_BUTTON_YES, "Continue", 
ALERT_TRIGGER, ACTION_STOP, 1* allow either YES or NO answer *1 
0); 

switch (result) { 
case ALERT YES: 
case ALERT TRIGGERED: 1* result of ACTION_STOP trigger */ 

break; 
case ALERT_FAILED: /* not likely to happen unless out of FDs *1 

sprintf(buf, "%s Press \"Continue\" to proceed.", msq); 
result confirm_ok (buf); 
break; 

/* confirmer routines to be used if alert fails for any reason *1 

static Frame 
static int 
static void 

init_confirmer(); 
confirm 0 ; 
yes_no_okO; 

int 
confirm-yes(messaqe) 

char *messaqe; 
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return confirm(message, FALSE); 

int 
confirm_ok (message) 

char *message; 

return confirm(message, TRUE); 

static int 
confirm (message, ok_only) 

char 
int 

*message; 
ok_only; 

Frame 
int 

confirmer; 
answer; 

/* create the confirmer */ 
confirmer = init_confirmer(message, ok_only): 
/* make the user answer */ 
answer = (int) window_loop(confirmer): 
/* destroy the confirmer */ 
window_set (confirmer, FRAME_NO_CONFIRM, TRUE, a): 
window_destroy(confirmer): 
return answer: 

static Frame 
init_confirmer(message, ok_only) 

char *message: 
int ok_only: 

Frame 
Panel 
Panel item 
int 
Rect 
struct pixrect 

confirmer 
panel 
message_item 

if (ok_only) 

confirmer: 
panel: 
message_item: 
left, top, width, height: 
*r; 
*pr: 

window_create (0, FRAME, FRAME_SHOW_LABEL, FALSE, 0): 
window_create (confirmer, PANEL, 0): 
panel_create_item(panel, PANEL_MESSAGE, 

PANEL_LABEL_STRING, message, 0); 

pr = panel_butt on_image (panel, "Continue", 8, 0): 
width = pr->pr_width; 

else { 
pr = panel_butt on_image (panel, "Cancel", 8, 0): 
width = 2 * pr->pr_width + 10: 

/* center the yes/no or ok buttons under the message */ 
r = (Rect *) panel_get (message_item, PANEL_ITEM_RECT): 
left = (r->r_width - width) / 2: 
if (left < 0) 
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left = 0; 
top = rect_bottom(r) + 5; 

if (ok_only) { 
panel_create_item(panel, PANEL_BUTTON, 

PANEL_ITEM_X, left, PANEL_ITEM_Y, top, 
PANEL_LABEL_IMAGE, pr, 
PANEL_CLIENT_DATA, 1, 
PANEL_NOTIFY_PROC, yes_no_ok, 
0); 

else { 
panel_create_item(panel, PANEL_BUTTON, 

PANEL_ITEM_X, left, PANEL_ITEM_Y, top, 
PANEL_LABEL _IMAGE, pr, 
PANEL_CLIENT_DATA, 0, 
PANEL_NOTIFY_PROC, yes_no_ok, 
0); 

panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(panel, "Confirm", 8, 0), 
PANEL_CLIENT_DATA, 1, 
PANEL_NOTIFY_PROC, yes_no_ok, 
0); 

window_fit(panel); 
window_fit(confirmer); 

/* center the 
r 
width 
height 
left 
top 
if (left < 0) 

left 0; 
if (top < 0) 

top = 0; 

confirmer frame on the screen */ 
(Rect *) window_get (confirmer, WIN_SCREEN_RECT); 
(int) window_get (confirmer, WIN_WIDTH); 
(int) window_get (confirmer, WIN_HEIGHT); 
(r->r_width - width) / 2; 
(r->r_height - height) / 2; 

window_set(confirmer, WIN_X, left, WIN_Y, top, 0); 

return confirmer; 

static void 
yes_no_ok(item, event) 

Panel item item; 
Event *event; 

window return(panel_get(item, PANEL_CLIENT_DATA»; 
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The following program is discussed in Chapter 4, Using Windows. It lets the 
user browse through icons and display them. It shows a more complex subwin­
dow layout. 
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/***************************************************************************/ 
/* image_browser_l.c */ 
/***************************************************************************/ 

#include <suntool/sunview.h> 
#include <suntool/panel.h> 
#include <suntool/tty.h> 
#include <stdio.h> 
#include <suntool/icon_load.h> 
#include <suntool/seln.h> 

Frame frame; 
Panel control-panel, display-panel; 
Tty tty; 

Panel item dir_item, fname_item, image_item; 

ls-proc(), show_proc(), quit-proc(); 

char *get_selection(); 

#define MAX_PATH_LEN 1024 
#define MAX_FILENAME_LEN 256 

main (argc, argv) 
int argc; 
char **argv; 

frame = window_create(NULL, FRAME, 
FRAME_ARGS, argc, argv, 
FRAME_LABEL, "image_browser_l", 
0); 

init_tty (); 
init_control-pane1 (); 
init_display-panel(); 
window_fit (frame); 
window_main_loop(frame); 
exit(O); 

tty = window_create (frame, TTY, 
WIN_COLUMNS, 30, 
WIN_ROWS, 20, 
0); 
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init_control_panel() 
{ 

char *getwd () ; 
char current_dir[1024]; 

control-pane1 = window_create (frame, PANEL, 0); 

dir_item = panel_create_item(control-pane1, PANEL_TEXT, 
PANEL_VALUE_DISPLAY_LENGTH, 13, 
PANEL_LABEL_STRING, 
PANEL_VALUE, 
0) ; 

"Dir: ", 
getwd(current_dir), 

fname_item = panel_create_item(control_panel, PANEL_TEXT, 
PANEL_ITEM_X, ATTR_COL(O), 
PANEL_ITEM_Y, ATTR_ROW(1), 
PANEL_VALUE_DISPLAY_LENGTH, 13, 
PANEL_LABEL_STRING, 
0) ; 

"File:", 

panel_create_item(control_panel, PANEL_BUTTON, 
PANEL_ITEM_X, ATTR_COL(O), 
PANEL_ITEM_Y, ATTR_ROW(2), 
PANEL_LABEL_IMAGE, 
PANEL_NOTIFY_PROC, 
0) ; 

panel_button_image(control_panel,"List",O,O), 
ls-proc , 

panel_create_item(control_panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(control_panel,"Show",O,O), 
PANEL_NOTIFY_PROC, show-proc, 
0) ; 

pane l_creat e_item (control-pane1, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(control_panel,"Quit",O,O), 
PANEL_NOTIFY_PROC, quityroc, 
0) ; 

window_fit(control_panel); 
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lsyroc () 
{ 

static char previous_dir[MAX_PATH_LEN]; 
char *current_dir; 
char cmdstring[100]; 

if (strcmp(current_dir, previous_dir» { 
chdir(current_dir); 
sprintf(cmdstring, "cd %s\n", current_dir); 
ttysw_input(tty, cmdstring, strlen(cmdstring»; 
strcpy(previous_dir, current_dir); 

sprintf(cmdstring, "15 -1 %s\n", panel_get_value(fname_item»; 
ttysw_input(tty, cmdstring, strlen(cmdstring»; 

quityroc () 
{ 

window_destroy(frame); 

show yroc () 
{ 

char *filename; 

if (!strlen(filename 
return; 

get_selection(») 

load_image(filename}; 

load_image (filename) 
char *filename; 

Pixrect *image; 
char error_msg[IL_ERRORMSG_SIZE]; 

if (image = icon_load_ffipr(filename, error_ffisg» 
panel_set (image_item, 

PANEL_ITEM_X, 
PANEL_ITEM_Y, 

ATTR_COL(5) , 
ATTR_ROW(4) , 

PANEL_LABEL_lMAGE, image, 
O} ; 
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init_display_panel() 
{ 

display-panel = window_create (frame, PANEL, 
WIN_BELOW, control_panel, 
WIN_RIGHT_OF, tty, 
0); 

panel_create_item(display-panel, PANEL_MESSAGE, 0); 

char * 
get_selection () 
{ 

static char filename[MAX_FILENAME_LEN]; 
Seln holder holder; 
Seln_request *buffer; 

holder = seln_inquire(SELN_PRlMARY); 
buffer = seln_ask(&holder, SELN_REQ_CONTENTS_ASCII, 0, 0); 
strncpy(filename, buffer->data + sizeof(Seln_attribute), MAX_FILENAME_LEN); 
return (filename); 
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The following program is discussed in Chapter 4, Using Windows. It is a more 
complex icon browser than the previous example It illustrate how you can use 
row/column space to specify the size of a subwindow. 

Revision A, of May 9, 1988 



Appendix A - Example Programs (image_browser _2) 407 

/***************************************************************************/ 
:!f:ifndef lint 
static char sccsid[] = "@(:!f:)image_browser_2.c 1.3 86/09/15 Copyr 1986 Sun Micro"; 
:!f:endif 
/***************************************************************************/ 

:!f:include <suntool/sunview.h> 
:!f:include <suntool/panel.h> 
:!f:include <suntool/tty.h> 
:!f:include <stdio.h> 
:!f:include <suntool/icon_load.h> 
:!f:include <suntool/seln.h> 
:!f:include <suntool/expand_name.h> 
:!f:include <suntool/scrollbar.h> 

static char namebuf[100]; 
static int file_count, image_count; 
static struct namelist *name_list; 
:!f:define get_name(i) name_list->names[(i)] 

Frame frame; 
Panel control-panel, display_panel; 
Tty tty; 

Panel item dir_item, fname_item, image_item; 

show-proc (), browse-proc (), quit-proc(); 

Pixrect *get_image(); 

char *get_selection(); 

:!f:define MAX PATH LEN 1024 
:!f:define MAX_FILENAME_LEN 256 

main (argc, argv) 
int argc; 
char **argv; 
{ 

frame = window_create (NULL, FRAME, 
FRAME_ARGS, argc, argv, 
FRAME_LABEL, "image_browser_2" , 
0) ; 

init_control-panel (); 
init_display-panel(); 
window_set (control_panel, 

WIN_WIDTH, window_get(display_panel, WIN_WIDTH, 0), 
0) ; 

window_fit(frame); 
window_main_loop(frame); 
exiteD); 
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init_control-panel () 
{ 

char current_dir[MAX_PATH LEN]; 

control-panel = window_create (frame, PANEL, 0); 

dir_item = panel_create_item(control-panel, PANEL_TEXT, 
PANEL_LABEL_X, ATTR_COL(O), 
PANEL_LABEL_Y, ATTR_ROW(O), 
PANEL VALUE DISPLAY_LENGTH, 23, 
PANEL_VALUE, 
PANEL_LABEL_STRING, 
0); 

getwd(current_dir), 
"Dir: ", 

(void) panel_create_item(control-panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(control-panel,"Browse",O,O), 
PANEL_NOTIFY_PROC, browse_proc, 
0); 

fname item = panel_create_item(control_panel, PANEL_TEXT, 
PANEL_LABEL_X, ATTR_COL(O), 
PANEL_LABEL_Y, ATTR_ROW(l), 
PANEL_VALUE_DISPLAY_LENGTH, 23, 
PANEL_LABEL_STRING, 
0); 

"File:", 

(void) panel_create_item(control-panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(control-panel,"Quit",6,0), 
PANEL_NOTIFY_PROC, quit_proc, 
0); 

window_set (control_panel, PANEL CARET_ITEM, fname_item, 0); 
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browseyroc () 
{ 

Panel item old_item; 
register int i; 
int len; 
Pixrect *image; 
int previous_image_count; 
register int row, col; 

set_directory () ; 
match_files () ; 

panel_each_item(displayyanel, old_item) 
pr_destroy «Pixrect *)panel_get(old_item, PANEL_LABEL_lMAGE»; 
panel_free(old_item); 

panel_end_each 

previous_image_count = image_count; 
for (row = 0, image_count = 0; image_count < file_count; row++) 

for (col = 0; col < 4 && image_count < file count; col++) 
if (image = get_image(image_count» { 

panel_create_item(display_panel, PANEL_MESSAGE, 
PANE L_I TEM_Y , ATTR_ROW (row) , 
PANEL_ITEM_X, ATTR_COL (col) , 
PANEL_LABEL_lMAGE, image, 0); 

image_count++; 

if (image_count <= previous_image_count) 
panel_update_scrolling_size(displayyanel); 

panelyaint(displayyanel, PANEL_CLEAR); 

free_namelist(name_list); 

set_directory () 

static char previous_dir[MAX PATH LEN]; 
char *current_dir; 

if (strcmp(current_dir, previous_dir» 
chdir(current_dir); 
strcpy(previous_dir, current_dir); 

Pixrect * 
get_image (i) 
int i; 

char error_msg[IL_ERRORMSG_SIZE]; 
return (icon_load_mpr(get_name(i), error_msg»; 
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match_files () 
{ 

char *val; 

val = (char *)panel_get_value(fname_item); 
strcpy(namebuf, val); 
name_list expand_name(namebuf); 
file count name_list->count; 

quityroc () 
{ 

window_destroy(frame); 

showyroc () 
{ 

char *filename; 

if (!strlen(filename 
return; 

load_image(filename); 

load_image (filename) 
char *filename; 

Pixrect *image; 

get_selection(») 

char error_msg[IL_ERRORMSG_SIZE]; 

if (image = icon_load_mpr(filename, error_msg» 
panel_set (image_item, 

PANEL_ITEM_X, ATTR_COL (5), 
PANEL_ITEM_Y, ATTR_ROW(4), 
PANEL_LABE L_I MAGE , image, 
0) ; 
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init_display_panel() 
{ 

int width; 
Scrollbar sb = scrollbar_create(SCROLL_MARGIN,10,0); 
width = (int) scrollbar_get (sb, SCROLL_THICKNESS, 0); 
display-panel = window_create(frame, PANEL, 

WIN_BELOW, control-panel, 
WIN_X, 0, 
WIN VERTICAL_SCROLLBAR, sb, 
WIN_ROW_HEIGHT, 64, 
WIN_COLUMN_WIDTH, 
WIN_ROW_GAP, 
WIN_COLUMN_GAP, 
WIN_LEFT_MARGIN, 
WIN_TOP_MARGIN, 
WIN_ROWS, 
WIN_COLUMNS, 
0); 

64, 
10, 
10, 
width + 10, 
10, 
4, 
4, 

window_set (display-panel, WIN LEFT_MARGIN, 10, 0); 

char * 
get_selection () 
{ 

static char filename[MAX_FILENAME_LEN]; 
Seln holder holder; 
Seln_request *buffer; 

holder = seln_inquire(SELN_PRIMARY); 
buffer = seln_ask(&holder, SELN_REQ_CONTENTS_ASCII, 0, 0); 
strncpy(filename, buffer->data + sizeof(Seln_attribute), MAX_FILENAME_LEN); 
return (filename); 
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The following program demonstrates the use of tty s w _ inpu t ( ) , 
ttysw _output () and TTY escape sequences. These functions are explained 
in Chapter 11, TIT Subwindows. 

tty_io creates a panel and a tty subwindow. -You can send arbitrary character 
sequences to the latter as input or output by manipulating panel items. There is 
also a button that sends the current time within the escape sequence to set the 
frame label. Try sending different sequences to the tty subwindow. Press 
CfRL-R to see the difference between what appears on the screen and what was 
input to the pseudo-tty. Also try starting the tool with a program such as vi as a 
command line argument. 
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/*****************************************************************************/ 
#ifndef lint 
static char sccsid[] = "@(#)tty_io.c 1.4 87/11/19 Copyr 1986 Sun Micro"; 
#endif 
/*****************************************************************************/ 

#include <stdio.h> 
#include <suntool/sunview.h> 
#include <suntool/tty.h> 
#include <suntool/panel.h> 

#define TEXT ITEM MAX LENGTH 25 

Tty tty; 
Panel item text item; -
char tmp_buf [80]; 

static void input_text () ; 
static void output_text () ; 
static void output_time () ; 

main (argc, argv) 
int argc; 

**argv; char 

Frame 
Panel 

frame 

frame; 
panel; 

window_create(NULL, FRAME, 
FRAME _ ARGS, 
WIN_ERROR_MSG, 
0) ; 

panel = window_create (frame, PANEL, 0); 

/* set up a simple panel subwindow */ 
panel_create_item(panel, PANEL_BUTTON, 

argc, argv, 
"Can't create tool frame", 

PANEL_LABEL_IMAGE, panel_butt on_image (panel, "Input text", 11, 0), 
PANEL_NOTIFY_PROC, input_text, 
0) ; 

panel_create_item(panel, PANEL_BUTTON, 

text item 

PANEL_LABEL_IMAGE, panel_butt on_image (panel, "Output text", 11, 0), 
PANEL_NOTIFY_PROC, output_text, 
0) ; 

panel_create_item(panel, PANEL_TEXT, 
PANEL_LABEL_STRING, "Text:", 
PANEL_VALUE, "Hello hello", 
PANEL VALUE DISPLAY_LENGTH, TEXT_ITEM_MAX_LENGTH, 
0) ; 

panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(panel, "Show time", 11, 0), 
PANEL_NOTIFY_PROC, output_time, 
0) ; 

window fit_height(panel); 
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/* Assume rest of arguments are for tty subwindow, except FRAME_ARGS leaves the 
* program_name as argv[O], and we don't want to pass this to the tty subwindow. 
*/ 

argv++; 
tty = window_create (frame, TTY, 

TTY_ARGV, 
WIN_ROWS, 

window_fit(frame); 

argv, 
24, 
80, 

ttysw_input(tty, "echo my pseudo-tty is 'tty'\n", 28); 

window main_loop(frame); 
exit(O); 

static void 
input_text (item, 

Panel item 
Event 

event) 
item; 

*event; 

strcpy(tmp_buf, (char *) panel_get_value(text_item»; 
ttysw_input(tty, tmp_buf, strlen(tmp_buf»; 

static void 
output_text (item, event) 

Panel item 
Event 

item; 
*event; 

strcpy(tmp_buf, (char *) panel_get_value(text_item»; 
ttysw_output(tty, tmp_buf, strlen(tmp_buf»; 
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static void 
output_time (item, event) 

Panel item 
Event 

item; 
*event; 

#include <sys/time.h> 
#define ASCTIMELEN 26 

struct timeval tPi 

/* construct escape sequence to set frame label */ 
tmp_buf[O] '\033'; 
tmp_buf[l] = ']'i 
tmp_buf[2] = '1' i 
tmp_buf[2 + ASCTIMELEN + 1] '\033'; 
tmp_buf[2 + ASCTIMELEN + 2] '\\'i 
gettimeofday(&tp, NULL); 
strncpy(&tmp_buf[3], ctime(&tp.tv_sec), ASCTIMELEN)i 
ttysw_output(tty, tmp_buf, ASCTIMELEN + 5)i 
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A.S. font_menu The next program,/ont _menu, builds on several of the examples given in Chapter 
12, Menus. Examples of the font menu it creates are shown below: 

Clt:R 

Screen 

Frame ~ 
Fam; ly ~ 

r---"---I 

8 
18 
12 
14 
16 
18 

8 
18 
12 
14 
16 
18 
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/*****************************************************************************/ 
#ifndef lint 
static char sccsid[] = "@(#)font_menu.c 1.2 86/09/15 Copyr 1986 Sun Micro"; 
#endif 
/*****************************************************************************/ 

#include <suntool/sunview.h> 
#include <suntool/panel.h> 
#include <suntool/walkmenu.h> 

void set_family(), set_size(), set_on_off(), toggle_on_off(), open_fonts(); 
Menu new_menu(), initialize_on_off(); 
char *int_to_str(); 
extern char * sprintf(); 
extern char * malloc(); 

Panel_item feedback_item; 
char *family, *size, *bold, *italic; 
Pixfont *cour, *serif, *apl, *cmr, *screen; 

/*****************************************************************************/ 
/* main */ 
/* First create the base frame, the feedback panel and feedback item. The */ 
/* feedback item is initialized to "gallant 8". */ 
/* Then get the frame's menu, call new_menu() to create a new menu with the */ 
/* original frame menu as a pullright, and give the new menu to the frame. */ 
/*****************************************************************************/ 

main (argc, argv) 
int argc; 
char *argv[]; 

Frame frame; 
Panel panel; 
Menu menu; 
int defaults; 

frame = window_create (NULL, FRAME, FRAME_LABEL, "Menu Test -- Try frame menu.", 0); 
panel = window_create (frame, PANEL, WIN_ROWS, 1, 0); 
feedback_item = panel_create_item(panel, PANEL_MESSAGE, PANEL_LABEL_STRING, 0); 

family = "Gallant", size 
update_feedback(); 

"8", bold 

/* remember if user gave -d flag */ 

italic ""; 

if (argc >= 2) defaults = strcmp(argv[l], "-d") 0; 

menu = (Menu) window_get (frame, WIN_MENU); 
menu = new_menu(menu, defaults); 
window_set (frame, WIN_MENU, menu, 0); 
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/*****************************************************************************/ 
/* new_menu -- returns a new menu with 'original menu' as a pullright. */ 
/*****************************************************************************/ 

Menu 
new_menu (original_menu, defaults) 

Menu original_menu; 
int defaults; 

Menu new_menu, family_menu, size_menu, on_off_menu; 
int i; 

/* create the on-off menu, which will be used as a pullright 
* for both the bold and italic items to the new menu. 

*/ 
on off menu menu_create (MENU_STRING_ITEM, 

MENU_STRING_ITEM, 
MENU _ GEN _PROC, 
MENU_NOTIFY_PROC, 
0) ; 

"On", 1, 
"Off", 0, 
initialize_on off, 
set_on_off, 

/* create the new menu which will eventually be returned */ 

open_fonts(); /* first open the needed fonts */ 
new menu menu_create ( 

MENU_PULLRIGHT_ITEM, 
"Frame" , 
original_menu, 

MENU_PULLRIGHT_ITEM, 
"Family" , 
family_menu = menu_create ( 

MENU_ITEM, 
MENU_STRING, "Courier", 
MENU ~FONT , cour, 
0, 

MENU_ITEM, 
MENU_STRING, 
MENU_FONT, 
0, 

MENU_ITEM, 
MENU_STRING, 
MENU_FONT, 
0, 

MENU_ITEM, 
MENU_STRING, 
MENU_FONT, 
0, 
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MENU_ITEM, 
MENU_STRING, "Screen", 
MENU_FONT, screen, 
0, 

MENU_NOTIFY_PROC, set_family, 
0) , 

MENU_PULLRIGHT_ITEM, 
"Size", size_menu 

MENU_ITEM, 
MENU_STRING, 
MENU_PULLRIGHT, 
MENU_NOTIFY_PROC, 
MENU_CLIENT_DATA, 
0, 

MENU_ITEM, 
MENU_STRING, 
MENU_PULLRIGHT, 
MENU_NOTIFY_PROC, 
MENU_CLIENT_DATA, 
0, 

0) ; 

menu_create (0) , 

"Bold", 
on_off_menu, 
toggle_on_off, 
&bold, 

"Italic", 
on_off_menu, 
toggle_on_off, 
&italic, 

/* give each item in the family menu the size menu as a pullright */ 
for (i = (int) menu_get (family_menu, MENU_NITEMS); i > 0; --i) 

menu_set (menu_get (family_menu, MENU_NTH_ITEM, i), 
MENU_PULLRIGHT, size_menu, 0); 

/* put non-selectable lines inbetween groups of items in family menu */ 
menu_set (family_menu, 

MENU_INSERT, 2, menu_create_item(MENU_STRING, 
MENU_INACTIVE, 

0); 
menu_set (family_menu, 

0) , 

"-------,, , 
TRUE, 

MENU_INSERT, 5, menu_get (family_menu, MENU_NTH_ITEM, 3), 
0); 

/* The size menu was created with no items. Now give it items representing */ 
/* the point sizes 8, 10, 12, 14, 16, and 18. */ 
for (i = 8; i <= 18; i += 2) 

menu_set (size_menu, MENU_STRING_ITEM, int_to_str(i), i, 0); 

/* give the size menu a notify proc to update the feedback */ 
menu_set (size_menu, MENU_NOTIFY_PROC, set_size, 0); 

sun 
microsystems 

Revision A, of May 9,1988 



420 SunView 1 Programmer's Guide 

/* if the user did not give the -d flag, make all the menus come 
* up with the initial and default selections the last selected 
* item, and the initial selection selected. 

*/ 
if (! defaults) { 

menu_set (new_menu, 
MENU_DEFAULT_SELECTION, MENU SELECTED, 
MENU_INITIAL_SELECTION, MENU_SELECTED, 
MENU_INITIAL_SELECTION_SELECTED, TRUE, 
0); 

menu_set (family_menu, 
MENU_DEFAULT_SELECTION, MENU SELECTED, 
MENU_INITIAL_SELECTION, MENU_SELECTED, 
MENU_INITIAL_SELECTION_SELECTED, TRUE, 
0); 

menu_set (size_menu, 
MENU_DEFAULT_SELECTION, MENU SELECTED, 
MENU_INITIAL_SELECTION, MENU_SELECTED, 
MENU_INITIAL_SELECTION_SELECTED, TRUE, 
0); 

menu_set (on_off_menu, 
MENU_DEFAULT_SELECTION, MENU SELECTED, 
MENU_INITIAL_SELECTION, MENU_SELECTED, 
MENU_INITIAL_SELECTION_SELECTED, TRUE, 
0); 

return (new_menu); 
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/*****************************************************************************/ 
/* set_family -- notify proc for family menu. Get the current family and */ 
/* display it in the feedback panel. Note that we first get the value */ 
/* of the menu item. This has the side effect of causing any pullrights */ 
/* further to the right of mi to be evaluated. Specifically, the value of */ 
/* each family item is the value of its pullright -- namely the size menu. */ 
/* When the size menu is evaluated, the notify proc set_size() is called, */ 
/* which updates the feedback for the size. */ 
/*****************************************************************************/ 

/*ARGSUSED*/ 
void 
set_family(m, mi) 

Menu m; 
Menu item mi; 

menu_get (mi, MENU_VALUE); /* force pullrights to be evaluated */ 
family = menu_get (mi, MENU_STRING); 
update_feedback(); 

/*****************************************************************************/ 
/* set_size -- notify proc for the size menu. */ 
/*****************************************************************************/ 

/*ARGSUSED*/ 
void 
set_size (m, mil 

Menu m; 
Menu item mi; 

size = menu_get(mi, MENU_STRING); 
update_feedback(); 
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/****************************************************************************/ 
/* initialize_on_off -- generate proc for the on_off menu. */ 
/* The on-off menu is a pullright of both the bold and the italic menus. */ 
/* We want it to toggle -- if its parent was on, it should come up with */ 
/* "Off" selected, and vice-versa. We can do that by first getting the */ 
/* parent menu item, then, indirectly through its client data attribute, */ 
/* seeing if the string representing the bold or italic state is null. */ 
/* If the string was null, we set the first item (liOn") to be selected, */ 
/* else we set the second item ("Off") to be selected. */ 
/*****************************************************************************/ 

Menu 
initialize_on_off(m, op) 

Menu m; Menu_generate op; 

Menu_item parent_mi; 
char **name; 

if (op != MENU_CREATE) return (m); 

parent_mi = (Menu_item)menu_get(m, MENU_PARENT); 
name = (char **)menu_get(parent_mi, MENU_CLIENT_DATA); 

if (**name == NULL) 
menu_set(m, MENU_SELECTED, 1, 0); 

else 
menu_set(m, MENU_SELECTED, 2, 0); 

return (m); 
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/*****************************************************************************/ 
/* set_on_off -- notify proc for on-off menu. */ 
/* Set the feedback string -- italic or bold -- appropriately depending on */ 
/* the current setting. Note that the "On" item was created to return a */ 
/* value of 1, and the "Off" item will return a value of o. * / 
/*****************************************************************************/ 

void 
set on_off(m, mil 

Menu m; Menu_item mi; 

Menu_item parent_mi; 
char **name; 

parent_mi = (Menu_item)menu_get(m, MENU_PARENT); 
name = (char **)menu_get(parent_mi, MENU_CLIENT_DATA); 
if (menu_get (mi, MENU_VALUE» 

*name 
else 

(char *)menu_get(parent_mi, MENU_STRING); 

*name = ""; 
update_feedback(); 

/*****************************************************************************/ 
/* toggle_on_off -- notify proc for the "Bold" and "Italic" menu items. */ 
/* Using a notify proc for the menu item allows toggling without bringing */ 
/* up the on-off pullright. */ 
/*****************************************************************************/ 

/*ARGSUSED*/ 
void 
toggle_on_off(m, mi) 

Menu m; 
Menu item mi; 

char **name; 

name = (char **)menu_get(mi, MENU_CLIENT_DATA); 

if (**name == NULL) 
*name (char *)menu_get(mi, MENU_STRING); 

else 
*name "n. , 

update_feedback(); 
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update_feedback() 
{ 

char buf[30]: 

sprintf(buf, "%s %s %s %s", bold, italic, family, size): 
panel_set (feedback_item, PANEL_LABEL_STRING, buf, 0); 

char * 
int to_str(n) 

char *r = malloc(4); 
sprintf(r, n%dn , n): 
return (r): 

void 
open_fonts () 

cour = pf_open(n/us r/lib/fonts/fixedwidthfonts/cour.r.l0 n): 
serif = pf_open(n/usr/lib/fonts/fixedwidthfonts/serif.r.l0"): 
apl = pf_open("/usr/lib/fonts/fixedwidthfonts/apl.r.l0"): 
cmr = pf_open("/usr/lib/fonts/fixedwidthfonts/cmr.b.8"); 
screen = pf_open("/usr/lib/fonts/fixedwidthfonts/screen.r.ll n): 
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This program demonstrates how to resize the subwindows of a frame yourself if 
you need to use a complicated topology. 

The particular subwindow layout used here has four subwindows. One has a 
fixed width and height in pixels, another has a fixed width in characters (using 
the user-set default font), and the other two fill up the empty space. One of the 
subwindows also has a scrollbar. 

This program inteIpOses in front of the frame's client event handler. If the event 
is WIN_RESIZE, the program's own resize () procedure is called, which sets 
the subwindow positions explicitly. 

For a discussion of interposing and the Notifier, see Chapter 17, The Notifier. 
The simpler case of using window attributes to layout subwindows is described 
under Explicit Subwindow Layout in Chapter@NumberOf(window), 
@TitleOf(wintkJw). 
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/***************************************************************************/ 
#ifndef lint 
static char sccsid[] = "%Z%%M% %1% %E% Copyr 1986 Sun Micro"; 
#endif 
/***************************************************************************/ 

#include <suntool/sunview.h> 
#include <suntool/canvas.h> 
#include <suntool/scrollbar.h> 

Canvas Canvas 1, Canvas 2, Canvas_3, Canvas_4; 
Pixwin *Pixwin_l, *Pixwin_2, *Pixwin_3, *Pixwin_4; 
Rect framerect; 
PIXFONT *font; 

extern char * sprintf(); 
/* 

* font macros: 

* 
* 
* 
* 
* 
* 

font_offset (font) gives the vertical distance between 
the font origin and the top left corner 
of the bounding box of the string displayed 
(see Text Facilities for Pixrects in the 
Pixrect Reference Manual) 

font_height (font) gives the height of the font 
*/ 

#define font_offset(font} 
#define font_height(font) 

/* 

(-font->pf_char['n'].pc_home.y) 
(font->pf_defaultsize.y) 

* SunView-dependent size definitions 
*/ 

#define LEFT MARGIN 5 /* margin on left side of frame */ 
#define RIGHT MARGIN 5 /* margin on right side of frame */ 
#define BOTTOM MARGIN 5 /* 
#define SUBWINDOW SPACING 5 /* 

/* 
* application-dependent size definitions 
*/ 

margin on bottom of frame */ 
space in between adjacent 
subwindows */ 

/* width in pixels of canvas 1 */ 
/* height in pixels of canvas 1 */ 

#define CANVAS 1 WIDTH 320 
#define CANVAS 1 HEIGHT 160 
#define CANVAS 3 COLUMNS 30 /* width in characters of canvas 3 */ 

main (argc, argv) 
int argc; 
char **argv; 

Frame frame; 
static Notify_value catch resize(); 
static void draw_canvas_l(), draw canvas_3(); 

/* 
* create the frame and subwindows, and open the font 
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* no size attributes are given yet 
*1 

frame 

Canvas 1 

Canvas 2 

Canvas 3 

Canvas 4 

window_create (NULL, FRAME, 
FRAME_ARGS, argc, argv, 
WIN_ERROR_MSG, "Can't create tool frame", 
FRAME_LABEL, "Resize Demo", 
0) ; 

window_create (frame, CANVAS, 
CANVAS_RESIZE_PROC, draw_canvas 1, 
0) ; 

window_create (frame, CANVAS, 
0) ; 

window_create (frame, CANVAS, 
WIN_VERTICAL_SCROLLBAR, scrollbar create( 

SCROLL_PLACEMENT, SCROLL_EAST, 
0), 

CANVAS_RESIZE_PROC, draw_canvas_3, 
0); 

window_create (frame, CANVAS, 
0) ; 

Pixwin 1 canvas-pixwin(Canvas_1); 
Pixwin 2 canvas-pixwin(Canvas_2); 
Pixwin 3 canvas-pixwin(Canvas_3); 
Pixwin_4 canvas-pixwin(Canvas_4); 
font pf_default(); 

1* 
* now that the frame and font sizes are known, set the initial 
* subwindow sizes 
*1 

resize(frame); 

1* 
* insert an interposer so that whenever the window changes 
* size we will know about it and handle it ourselves 
*/ 

(void) notify_interpose_event_func(frame, catch_resize, NOTIFY_SAFE); 

1* 

1* 
* start execution 
*/ 

window_main_loop(frame); 
exit(O); 

* catch resize 

* 
* interposed function which checks all input events passed to the frame 
* for resize events; if it finds one, resize() is called to refit 
* the subwindows; checking is done AFTER the frame processes the 
* event because if the frame changes its size due to this event (because 
* the window has been opened or closed for instance) we want to fit 
* the subwindows to the new size 
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*/ 

static Notify_value 
catch_resize (frame, event, arg, type) 

Frame frame; 
Event *event; 
Notify_arg arg; 
Notify_event_type type; 

Notify_value value; 

value = notify_next_event_func(frame, event, arg, type); 
if (event_action (event) WIN_RESIZE) 

resize(frame); 
return (value) ; 

/* 
* resize 

* 
* fit the subwindows of the frame to its new size 
*/ 

resize (frame) 
Frame frame; 

Rect *r; 
/* the width in pixels of canvas 3 */ int canvas_3_width; 

int stripeheight; /* the height of the frame's name stripe */ 

/* if the window is iconic, don't do anything */ 

if «int)window_get(frame, FRAME_CLOSED» 
return; 

/* find out our new size parameters */ 

r = (Rect *) window_get (frame, WIN_RECT); 
framerect = *r; 
stripeheight = (int) window_get (frame, WIN_TOP_MARGIN); 

canvas_3_width = CANVAS_3_COLUMNS * font->pf_defaultsize.x 
+ (int) scrollbar_get(SCROLLBAR, SCROLL_THICKNESS); 

window_set (Canvas_2, 
WIN_X, 
WIN_Y, 
WIN_WIDTH, 

0); 
window_set (Canvas_I, 

WIN_X, 
WIN_Y, 

0, 
0, 
framerect.r width - canvas 3 width - --
- LEFT MARGIN - SUBWINDOW SPACING - -

framerect.r_height - CANVAS_I_HEIGHT 
- stripeheight - SUBWINDOW_SPACING -
BOTTOM_MARGIN, 

0, 
framerect.r_height - CANVAS_I_HEIGHT -
SUBWINDOW_SPACING - stripeheight, 
CANVAS_I_WIDTH, 
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/* 

WIN_HEIGHT, 
0) ; 

window_set (Canvas_4, 
WIN_X, 
WIN_Y, 

WIN_HEIGHT, 
0); 

window_set (Canvas_3, 
WIN_X, 

WIN_Y, 
WIN_WIDTH, 
WIN_HEIGHT, 

0) ; 

* draw canvas 1 - -
* draw canvas 3 - -
* 

CANVAS_l_WIDTH + SUBWINDOW_SPACING, 
framerect.r_height - CANVAS_l_HEIGHT 
- SUBWINDOW_SPACING - stripeheight, 
framerect.r width - canvas 3 width - --
- CANVAS 1 WIDTH - LEFT MARGIN 
- 2 * SUBWINDOW SPACING - RIGHT_MARGIN, 
CANVAS_l_HEIGHT, 

framerect.r width - canvas 3 width - --
- LEFT MARGIN - SUBWINDOW_SPACING, 
0, 
canvas_3_width, 
framerect.r_height - stripeheight 
- BOTTOM_MARGIN, 

* draw simple messages in the canvases 
*/ 

static void 
draw canvas_l () 

char buf[64]; 

sprintf(buf, "%d by %d pixels", 
CANVAS_l_WIDTH, CANVAS_l_HEIGHT); 

pw_text(Pixwin_l, 5, font_offset(font), PIX_SRC, font, 
"This subwindow is always It); 

pw_text(Pixwin_l, 5, font_offset (font) + font_height(font), 
PIX_SRC, font, buf); 

static void 
draw canvas _ 3 () 

char buf[64]; 

sprintf(buf, "%d characters wide", 
CANVAS_3_COLUMNS); 

pw_text(Pixwin_3, 5, font_offset(font), PIX_SRC, font, 
"This subwindow is always It); 

pw_text(Pixwin_3, 5, font_offset(font) + font_height(font), PIX_SRC, 
font, buf); 
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A.7. detool dctool is a simple reverse-polish notation calculator which demonstrates how to 
use pipes to write a Sun View-based front end for an existing non-Sun View pro­
gram. dctool consists of a panel with buttons for each digit, the four arithmetic 
operations, and an enter key. The digits you hit are displayed in a message item 
and are sent via a pipe to ,dc(l) a UNIX desk calculator. When de computes an 
answer, it is sent back to dctool via a second pipe and it is displayed. 

Note also the use of a single notify procedure for all of the digit buttons. The 
actual digit associated with each button is stored as the client data for each panel 
item, so the notify procedure can detennine which button was pressed by looking 
at the client data. This value is then passed directly to dc. The operation buttons 
also all use a single notify procedure. 

When you run dctool, remember that it is a reverse-polish notation calculator. 
For instance, to compute 3 * 5 you must hit the buttons 3, Enter, 5, and * in that 
order. If you prefer infix notation, you could easily adapt dctool to use be(l) 
instead of de. 
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/****************************************************************/ 
#ifndef lint 
static char sccsid[] = "@(#)dctool.c 1.4 86/09/15 Copyr 1986 Sun Micro"; 
#endif 
/****************************************************************/ 

#include <stdio.h> 
#include <suntool/sunview.h> 
#include <suntool/panel.h> 

static Frame frame; 
static Panel panel; 
static Panel item digit_item[10], enter_item; 
static Panel item add_item, sub_item, mul_item, div_item; 
static Panel item display_item; 

static char display_buf[512] ""; /* storage for the 
* numbers currently on 
* the display (stored as 
* a string) */ 

static FILE *fp_tochild; /* fp of pipe to child (write 
* data on it) */ 

static FILE *fp_fromchild; 1* fp of pipe from child (read 
* data from it) */ 

static int tochild; 1* associated file descriptors */ 
static int fromchild; 

static int childpid; /* pid of child process */ 

static int dead = 0; 1* set to 1 if child process has 

main (argc, argv) 
int 
char 

argc; 
**argv; 

* died 

static Notify_value pipe_reader(); 
static Notify_value dead_child(); 

frame = window_create (NULL, FRAME, 

*/ 

FRAME_ARGS, argc, argv, 
WIN_ERROR_MSG, "Cannot create frame", 
FRAME_LABEL, "dctool - RPN Calculator", 
0) ; 

panel = window_create (frame, PANEL, 
0) ; 

create-panel_items(panel); 

window_fit (panel); 
window_fit(frame}; 

/* start the child process and tell the notifier about it */ 
start_dc (); 
/* 

* note that notify_set_input_func takes a file descriptor, 
* not a file pointer used by the standard I/O library 
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*/ 
(void) notify_set_input_func(frame, pipe_reader, fromchild); 
(void) notify_set_wait3_func(frame, dead_child, childpid); 

window_main_loop(frame); 
exit(O); 

static 
create-panel_items(panel) 

Panel panel; 

int 
char 

c; 
name[2]; 

static void 
static struct 

digit_proc(), op-proc(); 

int col, row; 
positions [10] 

0, 3 }, { 0, 0 
{ 0, 1 
{ 0, 2 

} ; 

name[1] = '\0'; 
for (c = 0; c < 10; c++) { 

name [0] = c + '0'; 

}, 6, 0 }, 

}, 6, 1 }, 

}, 6, 2 } , 

12, 0 }, 

12, 1 }, 

12, 2 } 

digit_item [c) = panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, pane I_but ton_image (panel, name, 3, 0), 
PANEL_NOTIFY_PROC, digit-proc, 
PANEL_CLIENT_DATA, (caddr_t) (c + '0'), 
PANEL_LABEL_X, ATTR_COL (positions [c) .col), 
PANEL_LABEL_Y, ATTR_ROW(positions[c] .row), 
0); 

add item = panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(panel, 
PANEL_NOTIFY_PROC, op_proc, 
PANEL_CLIENT_DATA, (caddr_t) '+', 
PANEL_LABEL _X, ATTR _COL (18) , 
PANEL_LABEL_Y, ATTR_ROW(O) , 
0) ; 

"+", 

sub_item = panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(panel, "-", 
PANEL_NOTIFY_PROC, op_proc, 
PANEL_CLIENT_DATA, (caddr_t) '-', 
PANEL_LABEL_X, ATTR_COL(18), 
PANEL_LABEL_Y, ATT~ROW(1), 

0) ; 

3, 0), 

3, 0), 

mul_item = panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(panel, "*", 3, 0), 
PANEL_NOTIFY_PROC, op_proc, 
PANEL_CLIENT_DATA, (caddr_t) '*', 
PANEL_LABEL_X, ATTR_COL(18), 
PANEL_LABEL_Y, ATTR_ROW(2), 
0) ; 

div_item = panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_IMAGE, panel_button_image(panel, "/", 3, 0), 
PANEL_NOTIFY_PROC, op_proc, 
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PANEL_CLIENT_DATA, 
PANEL_LABEL_X, 
PANEL_LABEL _ Y , 
0) : 

(caddr_t) 'I', 
ATTR_COL(18) , 
ATTR_ROW(3) , 

enter_item = panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABE L_I MAGE , panel_button_image(panel, "Enter", 7, 0), 
PANEL_NOT I FY_PROC , op_proc, 
PANEL_CLIENT_DATA, (caddr_t) , " 
PANEL_LABEL_X, ATTR_COL(6) , 
PANE L_LABEL_Y, ATTR_ROW(3) , 
0) : 

display_item = panel_create_item(panel, PANEL_MESSAGE, 
PANEL_LABEL_STRING, "0", 
PANEL_LABEL_X, 
PANEL_LABEL _ Y, 
0) : 

ATTR_COL (0), 
ATTR_ROW (4) , 

1* callback procedure called whenever a digit button is pressed */ 

static void 
digit_proc(item, event) 

Panel item item: 
Event *event: 

int digit_name (int) panel_get (item, 
PANEL CLIENT_DATA): 

char buf [2] : 

buf[O] = digit_name; 1* display digit *1 
buf[l] = '\0': 
strcat(display_buf, buf): 
panel_set (display_item, PANEL_LABEL_STRING, display_buf, 0): 
send_to_dc(digit_name); 1* send digit to dc *1 

1* 
* callback procedure called whenever an operation button is 
* pressed 
*1 

static void 
op-proc(item, event) 

Panel item item; 
Event *event: 

int 

display_buf[O] = '\0': 

send_to_dc(op_name); 

(int) panel_get (item, 
PANEL_CLIENT DATA); 

1* don't erase display yet; wait 
* until the answer comes back */ 

if (item != enter_item) 
send_to_dc (' p' ); 1* send a p so the answer will be 

* printed by dc *1 
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/* 
* start the child process 
*/ 

static 
start_de () 
{ 

int 
int 

pipeto[2], pipefrorn[2]; 
c, numfds; 

if (pipe (pipeto) < 0 II pipe (pipefrom) < 0) { 
perror("dctool"}; 
exit (I); 

switch (childpid fork ()) { 

case -1: 
perror ("dctool") ; 
exit (I); 

case 0: 
/* 

/* this is the child process */ 

* use dup2 to set the child's stdin and stdout to the 
* pipes 
*/ 

dup2(pipeto[0], 0); 
dup2(pipefrom[1], 1); 

/* 
* close all other fds (except stderr) since the child 
* process doesn't know about or need them 

*/ 

numfds = getdtablesize(); 
for (c = 3; c < numfds; c++) 

close(c); 

/* exec the child process */ 

execl("/usr/bin/dc", "dc", 0); 
perror("dctool (child)"); /* shouldn't get here */ 
exit (1); 

default: /* this is the parent */ 
close(pipeto[O]}; 
close(pipefrom[l]}; 
tochild = pipeto[l]; 
fp_tochild = fdopen(tochild, "w"}; 
fromchild = pipefrom[O]; 
fp_fromchild = fdopen(fromchild, "r"); 

/* 
* the pipe to dc must be unbuffered or dc will not get 
* any data until 1024 characters have been sent 

*/ 

setbuf(fp_tochild, NULL); 
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break; 

/* 
* notify proc called whenever there is data to read on the pipe 
* from the child process; in this case it is an answer from dc, 
* so we display it 
*/ 

static Notify_value 
pipe_reader (frame, fd) 

/* 

Frame frame; 
int fd; 

char buf[512]; 

fgets(buf, 512, fp_fromchild); 
buf[strlen(buf) - 1] = '\0';/* remove newline */ 
panel_set (display_item, PANEL_LABEL_STRING, buf, 0); 
display_buf[O] = '\0'; 
return (NOTIFY_DONE); 

* notify proc called if the child dies 
*/ 

static Notify_value 
dead_child (frame, pid, status, rusage) 

Frame 
int 
union wait 
struct rusage 

frame; 
pid; 

*status; 
*rusage; 

panel_set (display_item, PANEL_LABEL_STRING, "Child died!", 0); 
dead = 1; 

/* 
* tell the notifier to stop reading the pipe (since it is 
* invalid now) 
*/ 

(void) notify_set_input_func(frame, NOTIFY_FUNC_NULL, 
fromchild) ; 

close (tochild) ; 
close(fromchild); 
return (NOTIFY_DONE); 

/* send a character over the pipe to dc */ 

static 
send_to_dc(c) 

char 

if (dead) 

c; 

panel_set (display_item, 
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else 

PANEL_LABEL_STRING, "Child is dead!", 
0); 

putc(c, fp_tochild); 
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This program shows how to replace the functionality of the Graphics Tool and 
gfxsw package previously available under SunWindows. typein provides a tty 
emulator for interaction with the user and a canvas to draw on. To demonstrate 
it, a simple application is included which allows the user to input coordinates in 
the tty emulator and then draws the vectors in the canvas. 

typein uses a tty subwindow and a canvas. Nonnally, the tty subwindow is used 
to allow a child process to run in a window; in this case, we would like the same 
process to write in that window. To accomplish this, we tell the tty subwindow 
not to fork a child process with the TTY _ ARGV _DO_NOT _FORK value for 
TTY _ ARGV. typein uses dup2(2) to set its stdin and stdout to the TTY _FD. 
When the user types something in the tty subwindow, typein's read_input () 

routine is called. 

NOTE When using this mechanism, be careful of the following problems. First, you 
must use the Notifier (unlike the old gfxsw). Second, if you use the standard I/O 
package, be sure to either use f f1 ush carefully or to remove all buffering with 
setbuf because the package will think you are sending data to a file and not to 
a tty. Finally, be sure you never block on a read because the program will hang 
(either use non-blocking I/O or only read one line at a time) . 
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/*********************************************************/ 
#ifndef lint 
static char sccsid[] = "@(#)typein.c 1.5 87/01/07 Copyr 1986 Sun Micro"; 
#endif 
/*********************************************************/ 

#include <stdio.h> 
#include <suntool/sunview.h> 
#include <suntool/canvas.h> 
#include <suntool/tty.h> 
#include <ctype.h> 

static Frame frame; 
static Canvas canvas; 
static Tty tty; 
static Pixwin *pw; 

static Notify_client my_ client; 

#define STDIN FD 0 
#define STDOUT FD 1 
#define BUFSIZE 1000 

main (argc, argv) 
int argc; 
char **argv; 

static Notify_value read_input(); 
int tty_fd; 

frame window_create (NULL, FRAME, 
FRAME_ARGS, argc, argv, 
WIN_ERROR_MSG, "Cannot create frame", 

"typein" , 

tty window_create (frame, TTY, 
WIN_PERCENT_HEIGHT, 
TTY_ARGV, 
0); 

50, 
TTY_ARGV_DO_NOT_FORK, 

tty_fd = (int) window_get (tty, TTY_TTY_FD); 
dup2(tty_fd, STDOUT_FD); 
dup2(tty_fd, STDIN_FD); 

canvas = window_create (frame, CANVAS, 
0); 

pw = canvas-pixwin(canvas); 

/* 
* Set up a notify proc so that whenever there is input to read on 
* stdin (fd 0), we are called to read it. 
* Notifier needs a unique handle: give it the address of tty. 
*/ 

my_client = (Notify_client) &tty; 
notify_set_input_func(my_client, read_input, STDIN_FD); 

printf("Enter first coordinate:\nx? "); 
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/* 

window_main_loop(frame); 
exit (0) ; 

* This section implements a simple application which writes prompts to 
* stdin and reads coordinates from stdout, drawing vectors with the 
* supplied coordinates. It uses a state machine to keep track of what 
* number to read next. 
*/ 

#define GET X 1 
#define GET Y 1 
#define GET X 2 
#define GET Y 2 

o 
1 
2 
3 

int state = GET_X_1; 
int xl, y1, x2, y2; 

/* ARGSUSED */ 
static Notify_value 
read_input (client, in_fd) 
Notify_client client; /* unused since this must be from ttysw */ 

/* unused since this is stdin */ int in_fd; 

char 
char 

buf [BUFSIZE] ; 
*ptr, *gets () ; 

ptr = gets(buf); /* read one line per call so that we 
don't ever block */ 

/* AA __ A does this matter any more?? */ 

/* handle end of file */ 
if (ptr==NULL) { 

} else { 

/* Note: could have been a read error */ 
window_set (frame, FRAME_NO_CONFIRM, TRUE, 0); 
window_done(tty); 

switch (state) { 
case GET X 1: 

if (sscanf(buf, "%d", &x1) != 1) { 
printf("Illegal value!\nx? If); 

fflush (stdout) ; 
} else { 

break; 
case GET Y 1: 

printf ("y? "); 
fflush (stdout) ; 
state++; 

if (sscanf(buf, "%d", &y1) != 1) { 
printf("Illegal value!\ny? "); 
fflush (stdout) ; 

} else { 

break; 
case GET X 2: 

printf("Enter second coordinate:\nx? H); 
fflush (stdout) ; 
state++; 
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if (sscanf(buf, n%dn , &x2) != 1) { 
printf(ltIllegal value!\nx? n); 
fflush (stdout) ; 

} else { 

break; 
case GET Y 2: 

printf ("y? "); 
fflush(stdout); 
state++; 

if (sscanf(buf, n%dlt , &y2) != 1) { 
printf(ltIllegal value!\ny? n); 
fflush (stdout); 

} else { 
printf(ltVector from (%d, %d) to (%d, %d)\n lt , 

break; 

return(NOTIFY_DONE); 

xl, y1, x2, y2); 
pw_vector(pw, xl, y1, x2, y2, PIX_SET, 1); 
printf(It\nEnter first coordinate:\nx? It); 
fflush(stdout); 
state = GET_X_1; 
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The following two programs work with color. You can run them on a mono­
chrome workstation to no ill-effect, but you won't see much of interest. 

The techniques employed by these two programs are explained in the Color sec­
tion of Chapter 7, Imaging Facilities: Pixwins. 

When using these programs, try invoking them with different colors using the 
frame's command line arguments. Also, run showcolor (listed in the pixwin 
chapter) to see how the screen's colormap changes as different color programs 
are run simultaneously. 

The first program, coloredit, puts up sliders that let the user modify its colors. 
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/***************************************************************************/ 
#ifndef lint 
static char sccsid[] = "@(#)coloredit.c 1.4 86/09/15 Copyr 1986 Sun Micro"; 
#endif 
/***************************************************************************/ 

#include <suntool/sunview.h> 
#include <suntool/panel.h> 
#include <suntool/canvas.h> 

#define MYFRAME 
#define MYPANEL 
#define MYCANVAS 

o 
1 
2 

/* colormap sizes for the three windows. Canvas is still the biggest */ 
mycms_sizes[3] = { 

2, 2, 4 
} ; 

#define MYCMS SIZE 4 
/* color arrays; initialize them with the canvas colors */ 
unsigned char red [MYCMS_SIZE] = to, 0, 255, 255}; 
unsigned char green [MYCMS_SIZE] = to, 255, 0, 192}; 
unsigned char blue [MYCMS_SIZE] = {255, 0, 0, 192}; 

static void 
static void 
static void 
static void 
static void 
static void 

Panel item 
Panel item 
Panel item 

getcms(); 
setcms () ; 
cycle(); 
editcms (); 
set_color () ; 
change_value (); 

text_item; 
color_item; 
red_item, green_item, blue_item; 

Pixwin 
Pixwin 

*pixwins[3]; 
*pw; 

main (argc, argv) 
int 
char 

Frame 
Panel 
Canvas 

Attr avlist 

argc; 
**argv; 

base_frame; 
panel; 
canvas; 

sliderdefaults; 

/* the cmsname is copied, so this array can be reused */ 
char cmsname[CMS_NAMESIZE]; 

int 
int 
char 

base frame 

counter; 
xposition; 
buf[40]; 

window_create (NULL, FRAME, 
FRAME_LABEL, 
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/* set up the panel */ 
panel = window_create(base_frame, PANEL, 

0) ; 

argc, argv, 

/* create a reusable attribute list for my slider attributes */ 
sliderdefaults = attr_create_list( 

PANEL_SHOW_ITEM, 
PANEL_MIN_VALUE, 
PANEL_MAX_VALUE, 
PANEL_SLIDER_WIDTH, 
PANEL_SHOW_RANGE, 
PANEL_SHOW_VALUE, 
PANEL_NOTIFY_LEVEL, 
0) ; 

TRUE, 
0, 
255, 
512, 
TRUE, 
TRUE, 
PANEL_ALL, 

panel_create_item(panel, PANEL_CYCLE, 
PANEL_LABEL_STRING, 
PANEL_VALUE, 
PANEL_CHOICE_STRINGS, 
PANEL_NOTIFY_PROC, 

"Edit colormap:", 
MYCANVAS, 
"Frame", "Panel", 
editcms, 

"Canvas", 0, 

0) ; 

text item panel_create_item(panel, PANEL_TEXT, 
PANEL_VALUE_DISPLAY_LENGTH, 
PANEL_VALUE_STORED_LENGTH, 
0); 

color item panel_create_item(panel, PANEL_SLIDER, 
ATTR_LIST, 
PANEL_LABEL_STRING, 
PANEL_NOTIFY_PROC, 
0) ; 

red item panel create_item (panel, PANEL SLIDER, 
ATTR_LIST, 
PANEL_LABEL_STRING, 
PANEL_NOTIFY_PROC, 

green_item 

0) ; 

panel_create_item(panel, PANEL SLIDER, 
ATTR_LIST, 

CMS_NAMESIZE, 
CMS_NAMESIZE, 

sliderdefaults, 
"color:", 
set_color, 

sliderdefaults, 
red:", 

change_value, 

sliderdefaults, 
PANEL_LABEL_STRING, "green:", 
PANEL_NOTIFY_PROC, change_value, 
0) ; 

blue item panel_create_item(panel, PANEL SLIDER, 
ATTR_LIST, sliderdefaults, 
PANEL_LABEL_STRING, " blue:", 
PANEL_NOTIFY_PROC, change_value, 
0) ; 

panel_create_item(panel, PANEL_BUTTON, 
PANEL_LABEL_lMAGE, 
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panel_button_image(panel, "Cycle colormap", 12, NULL), 
PANEL_NOTIFY_PROC, cycle, 
0) ; 

window_fit (panel); 
window_fit_width(base_frame); 

/* free the slider attribute list */ 
free(sliderdefaults); 

/* set up the canvas */ 
canvas = window_create(base_frame, CANVAS, 0); 

/* get pixwins */ 
pixwins[MYFRAME] = (Pixwin *) window_get (base_frame, WIN_PIXWIN); 
pixwins[MYPANEL] = (Pixwin *) window_get(panel, WIN_PIXWIN); 
pw = pixwins[MYCANVAS] = (Pixwin *) canvas-pixwin(canvas); 

/* set up the canvas' colormap */ 
sprintf (cmsname, "coloredit%D", getpid () ) ; 
pw_setcmsname(pw, cmsname); 
pw-putcolormap(pw, 0, mycms_sizes[MYCANVAS], red, green, blue); 

/* draw in the canvas */ 
/* don't draw color 0 it is the background */ 
for (counter = 1; counter < mycms_sizes[MYCANVAS); counter++) { 

xposition = counter * 100; 
pw_rop(pw, xposition, 50, 50, 50, 

PIX_SRC I PIX_COLOR(counter), NULL, 0, 0); 
sprintf(buf, "%d", counter); 
pw_text(pw, xposition + 5, 70, PIX SRC A PIX_DST, 0, buf); 

pw_text(pw, 100, 150, 
PIX_SRC I PIX_COLOR (mycms_sizes[MYCANVAS) - 1), 0, 
"This is written in the foreground color"); 

/* initialize to edit the first canvas color */ 
editcms(NULL, MYCANVAS, NULL); 

window_main_loop(base_frame); 
exit (0) ; 

static int cur cms -1; 
/* ARGSUSED */ 
static void 
editcms(item, value, event) 

Panel item item; 
unsigned int value; 
Event *event; 

int planes; 
struct colormapseg cms; 
char cmsname[CMS_NAMESIZE]; 

if (value cur_cms) 
return; 
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cur_cms = value; 
/* get the new cmsname */ 
pw_getcmsname(pixwins[cur_cms], cmsname); 
panel_set_value(text_item, cmsname); 

pw = pixwins[cur_cms]; 

/* get the new colormap */ 
/* 
* first have to get its size there is NO DOCUMENTED procedure to do 
* this. 
*/ 

pw_getcmsdata(pw, &cms, &planes); 

pw_getcolormap(pw, 0, cms.cms_size, red, green, blue); 

panel_set {color_item, 
PANEL_VALUE, 0, 
PANEL_MAX_VALUE, cms.cms size - 1, 
0) ; 

/* call the proc to set the colors */ 
set_color (NULL, 0, NULL); 

int cur_color; 
/* ARGSUSED */ 
static void 
set_color (item, color, event) 

Panel item item; 
unsigned int color; 
struct inputevent *event; 

panel_set_value(red_item, red[color]); 
panel_set_value(green_item, green[color); 
panel_set_value(blue_item, blue[color); 
cur color = (unsigned char) color; 

/* ARGSUSED */ 
static void 
change_value (item, value, event) 

Panel item item; 
int value; 
struct inputevent *event; 

if (item == red_item) 
red [cur_color] = (unsigned char) value; 

else if (item == green_item) 
green [cur_color] = (unsigned char) value; 

else 
blue [cur_color] = (unsigned char) value; 

/* 
* pw_putcolormap expects arrays of colors, but this only sets one 
* color 
*/ 

pw-putcolormap(pw, cur_color, 1, 
&red[cur_color], &green[cur_color], &blue[cur_color]); 
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/* ARGSUSED */ 
static void 
cycle(item, event) 

Panel item 
Event 

item; 
*event; 

pw_cyclecolormap(pw, 1, 0, mycms_sizes[cur_cms]); 
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This program demonstrates smooth animation via the technique of software 
double-buffering. Two colonnaps for the canvas are set up so that while one is 
being written two, the other is being displayed. This allows smoother animation. 

The routines that set up the colonnaps and swap them, doublebuff_init () 
and doublebuff _swap () , are general enough to be used in other programs 
that alternate two colormaps. You need only set up a similar colorstuff 
structure to use these routines in another program. 

The logic involved in creating the colormaps is complex. The colormaps created 
for animatecolor are given in the table Sample Colormap to Isolate Planes in the 
pixwin chapter~ 
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/***************************************************************/ 
#ifndef lint 
static char sccsid[] = n@(i)animatecolor.c 1.4 88/03/09 Copyr 1986 Sun Micro"; 
#endif 
/***************************************************************/ 

#include <suntool/sunview.h> 
#include <suntool/canvas.h> 

/***************************************************************/ 
/* You set MYCOLORS & MYNBITS according to how many colors */ 
/* you are using; rest is just boilerplate, more or less; */ 
/* it you define your colors. */ 
/***************************************************************/ 
/* 
* define the colors I want in the canvas; max 16, must be a 
* power of 2 
*/ 

#define MYCOLORS 
/* 

4 

* define the number of bits my colors take up -- MYCOLORS log 2; 
* maximum for animation to be possible is half screen's bits per 
* pixel -- 4 bits on current Sun color displays. 
*/ 

#define MYNBITS 
/* 

2 

* to "hide" one set of planes while displaying another takes a 
* large ems -- the square of the number of colors 
*/ 

#define MYCMS SIZE (MYCOLORS * MYCOLORS) 

/* 
* when you write out a color pixel, you must write the color in 
* the appropriate planes. This macro writes it in both sets 
*/ 

#define usecolor(i) ( (i) «i) « colorstuff.colorbits) 

struct colorstuff { 
/* desired colors */ 
unsigned char redcolors[MYCOLORS]; 
unsigned char greencolors[MYCOLORS]; 
unsigned char bluecolors[MYCOLORS]; 
/* number of bits the desired colors take up */ 
int colorbits; 
/* colormap segment size */ 
int ems_size; 
/* 2 colormaps to support it */ 
unsigned char red[2] [MYCMS_SIZE]; 
unsigned char green [2] [MYCMS_SIZE]; 
unsigned char blue[2] [MYCMS_SIZE]; 
/* 2 masks to support it */ 
int enable~O_mask; 

int enable_1_mask; 
/* current colormap -- 0 or 1 */ 
int cur_buff; 
/* plane mask to control which planes are written to */ 
int 
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} ; 

struct colorstuff colorstuff 
/* desired red colors */ 

/* desired green colors */ 

/* desired blue colors */ 

{O, 0, 255, 255}, 

{O, 255, 0, 192}, 

{255, 0, 0, 192}, 
/* number of planes these colors take up */ 

MYNBITS, 
/* colormap segment size */ 

MYCMS_SIZE, 
/* rest filled in later */ 
} ; 

static void resize _proc () ; 

/* stuff needed to do random numbers */ 
extern void srandom (); 
extern int getpid() ; 
extern long random() ; 
extern char * sprintf () ; 

static Notify_value my frame_interposer(); 
static Notify_value my_draw(); 

static Pixwin 
static int 
static int 

*pw; 
times_drawn; 
Xmax, Ymax; 

main (argc, argv) 
int argc; 
char **argv; 

Frame base_frame; 
Canvas canvas; 

base frame window_create (NULL, FRAME, 

canvas 

FRAME_LABEL, "animatecolor", 
FRAME_ARGS, argc, argv, 
0) ; 

window_create (base_frame, CANVAS, 
CANVAS_RETAINED, TRUE, 
CANVAS_RESIZE_PROC, resize_proc, 
0); 

pw = (Pixwin *) canvas-pixwin(canvas); 

/* set up the canvas' colormap */ 
doublebuff_init(&colorstuff); 

/* run the drawing routine as often as possible */ 
(void) notify_set_itimer_func(base_frame, my_draw, 

ITIMER_REAL, 
&NOT IFY_POLLING_ITIMER , 
«struct itimerval *) 0»; 

/* initialize the random function */ 
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srandom(getpid(»; 
window_main_loop(base_frame); 
exit(O); 

/* ARGSUSED */ 
static Notify_value 
my_draw (client, itimer_type) 

Notify_client client; 
int itimer_type; 

/* 
* draw the squares, then swap the colormap to animate them 
*/ 

#define SQUARESIZE 
#define MAX VEL 

50 
(SQUARESIZE / 5) 

/* number of squares to animate */ 
#define NUMBER (MYCOLORS - 1) 

static int 
static int 
static int 
int 

posx [NUMBER], posy [NUMBER] ; 
vx[NUMBER], vy[NUMBER]; 
prevposx [NUMBER], prevposy [NUMBER]; 
i; 

/* set the plane mask to be that which we are not viewing */ 
pw-putattributes(pw, (colorstuff.cur_buff == 1) ? 

&(colorstuff.enable_1_mask): &(colorstuff.enable_O_mask»; 

/* write to invisible planes */ 
for (i = 0; i < NUMBER; i++) { 

if (!times_drawn) { 
/* first time drawing */ 

posx[i] = (i + 1) * 100; 
posy[i] = 50; 
vx[i] r(-MAX_VEL, MAX_VEL); 
vy[i] = r(-MAX_VEL, MAX_VEL); 

if (abs(vx[i]) > MAX_VEL) { 
printf("Weirdvalue (%d) forvx[%d]\n", vx[i], i); 
vx[i] = r(-MAX_VEL, MAX_VEL); 

posx[i] = posx[i] + vx[i]; 
if (posx[i] < 0) { 

/* Bounce off the left wall */ 
posx[i] = 0; 
vx[i] = -vx[i]; 

else if (posx[i] > Xmax - SQUARESIZE) 
/* Bounce off the right wall */ 
vx[i] = -vx[i]; 
posx[i] = posx[i] + vx[i]; 

posy[i] = posy[i] + vy[i]; 
if (posy[i] > Ymax- SQUARESIZE) 

/* Bounce off the top */ 
posy[i] = Ymax - SQUARESIZE; 
vy[i] = -vy[i]; 

else if (posy[i] < 0) { 
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/* 

/* Bounce off the bottom */ 
posy[i] = 0; 
vy[i] = -vy[i]; 

/* draw the square you can't see */ 
pw_rop(pw, posx[i], posy[i], SQUARESIZE, SQUARESIZE, 

PIX_SRC I PIX_COLOR(usecolor(i + 1», NULL, 0, 0); 

* swap the colormaps, and hey presto! should appear smoothly 
*/ 

doublebuff_swap(&colorstuff); 
times_drawn++; 

/* set the plane mask to be that which we are not viewing */ 
pw-putattributes(pw, (colorstuff.cur_buff == 1) ? 

& (colorstuff.enable_1_mask) : &(colorstuff.enable_O_mask»; 

/* erase now invisible planes */ 
for (i 0; i < NUMBER; i++) { 

/* 

if (times_drawn> 1) { 
/* squares have been drawn before */ 
/* erase in the one you can't see */ 
pw_rop(pw, prevposx[i], prevposy[i], 

SQUARESIZE, SQUARESIZE, PIX_CLR, NULL, 0, 0); 

/* remember so can erase later */ 
prevposx[i] posx[i]; 
prevposy[i] = posy[i]; 

* set the plane mask to be that which we are viewing, in 
* case screen has to be repaired between now an when we are 
* called again. 
*/ 

pw-putattributes(pw, (colorstuff.cur_buff == 1) ? 
& (colorstuff.enable_O_mask) : &(colorstuff.enable_1_mask»; 

/* random number calculator */ 

int 
r (minr, maxr) 

int minr, maxr; 

int i; 

i = random() % (maxr - minr + 1); 
if (i < 0) 

return (i + maxr + 1); 
else 

return (i + minr); 
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/* ARGSUNUSED */ 
static void 
resize-proc(canvas, width, height) 
{ 

/* 

times_drawn = 0; 
/* remember, pixels start at 0, not 1, in the pixwin */ 
Xmax width - 1; 
Ymax height - 1; 

* Do double buffering by changing the write enable planes and 
* the color maps. The application draws into a buffer which is 
* not visible and when the buffers are swapped the invisible one 
* become visible and the other become invis. 

* 
* Start out drawing into buffer 1 which is the low-order buffer; 
* ie. the low-order planes. Things would not work if this is not 
* done because the devices start out be drawing with color 1 
* which will only hit the low-order planes. 

* 
* Init double buffering: Allocate color maps for both buffers. Fill 
* in color maps. 
*/ 

doublebuff_init(colorstuff) 
struct colorstuff *colorstuff; 

/* 
* user has defined desired colors. Set them up in the two 
* colormap segments 
*/ 

int 
int 
int 
char 

index_I; 
index_2; 
i; 
cmsname[CMS_NAMESIZE]; 

/* name colorrnap something unique */ 
sprintf (cmsname, "anirnatecolor%D", getpid () ) ; 
pw_setcmsname(pw, cmsname); 

/* 
* for each index in each color table, figure out how it maps 
* into the original color table. 
*/ 

for (i = 0; i < colorstuff->cms_size; i++) { 
/* 
* first colormap will show color X whenever low order 
* bits of color index are X 
*/ 

index 1 
/* 

i & «1 « colorstuff->colorbits) - 1); 

* second colormap will show color X whenever high order 
* bits of color index are X 
*/ 

index 2 = i » colorstuff->colorbits; 
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/* 

colorstuff->red[O] [i] = colorstuff->redcolors[index_1]; 
colorstuff->green[O] [i] = colorstuff->greencolors[index_1]; 
colorstuff->blue[O] [i] = colorstuff->bluecolors[index_1]; 

colorstuff->red[l] [i] = colorstuff->redcolors[index_2]; 
colorstuff->green[l] [i] = colorstuff->greencolors[index_2]; 
colorstuff->blue[l] [i] = colorstuff->bluecolors[index_2]; 

colorstuff->enable_1_mask = ({1 « colorstuff->colorbits) - 1) 
« colorstuff->colorbits; 

colorstuff->enable_O_mask = «1 « colorstuff->colorbits) - 1); 

/* 
* doublebuff_swap sets up the colormap. We want the drawing 
* to start off drawing into the 1st buffer, so set the 
* current buffer to 1 so that when doublebuff_swap is called 
* it will set up the first ([0] ) colormap. 
*/ 

colorstuff->cur_buff == 1; 
doublebuff_swap(colorstuff); 

* Routine to swap buffers by loading a color map that will show 
* the contents of the buffer that was not visible. Also, set the 
* write enable plane so that future writes will only effect the 
* planes which are not visible. 
*/ 

doublebuff_swap{colorstuff) 
struct colorstuff *colorstuff; 

if (colorstuff->cur_buff == 0) 
/* display first buffer while writing to 2nd */ 
/* 
* Careful! pw-putcolormap() wants an array or pointer 
* passed, but the colormap arrays are 2-d 
*/ 

pw-putcolormap{pw, 0, colorstuff->cms_size, 
colorstuff->red[O], 
colorstuff->green[O], 
colorstuff->blue[O]); 

/* set plane mask to write to second buffer */ 
colorstuff->plane_mask = colorstuff->enable_1_mask; 
colorstuff->cur_buff = 1; 

else { 
/* display second buffer while writing to first */ 
pw-putcolormap(pw, 0, colorstuff->cms_size, 

colorstuff->red[l], 
colorstuff->green[l], 
colorstuff->blue[l]); 

/* set plane mask to write to first buffer */ 
colorstuff->plane_mask = colorstuff->enable_O_mask; 
colorstuff->cur buff = 0; 
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A.tO. Two gfx 
subwindow-based 
programs converted 
to use Sun View 

bounce 

The following two programs are the Sun demo programs bouncedemo and 
spheresdemoconverted from using gfxsw_init () to canvases in SunView. 

The code for the Sun Windows-based programs is in 
/usr / share/ src/ sun/ suntool so you can contrast that code with the 
Sun View versions printed here. 

Techniques used to convert programs such as these to Sun View 1 are described 
in Appendix C, Converting SunWindows Programs to SunView. 

The first program is bouncedemo converted to draw in a canvas and to call 
notify_dispatch () periodically. Like the original bouncedemo, it restarts 
drawing after any damage (if not retained) or resizing. 

Revision A, of May 9, 1988 



Appendix A - Example Programs (bounce) 455 

-#ifndef lint 
static char sccsid[] 
-#endif 

/* 

"@(i}bounce.c 1.5 88/02/26 Copyr 1986 Sun Micro"; 

* Overview: Bouncing ball demo in window. 
* Converted to use SunView by simulating the gfxsubwindow structure. 
*/ 

/* this replaces all includes */ 
-#include <suntool/sunview.h> 
-#include <suntool/canvas.h> 

/* straight from the Canvas chapter */ 
static void repaint-proc(); 
static void resize_proc(); 

/* straight from the Notifier chapter */ 
static Notify_value my_notice_destroy(}; 
extern Notify_error notify_dispatch(}; 

static int 

/* define my own gfxsubwindow struct */ 
struct gfxsubwindow { 

int 
-#define GFX RESTART 
idefine GFX DAMAGED 

int 
struct pixwin 
struct rect 

mygfx; 

gfx_flags; 
OxOl 
Ox02 
gfx_reps; 

*gfxyixwin; 
gfx_rect; 

struct gfxsubwindow *gfx = &mygfx; 
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main (argc, argv) 
int 
char 

argc; 
**argv; 

short x, y, vx, vy, z, ylastcount, ylast; 
short Xmax, Ymax, size; 
/* WIN_RECT attribute returns a pointer */ 
Rect *rect; 

/* have to handle this arg that gfxsw_init used to process */ 
int retained; 

/* 
* replace this call if (gfx 
* with 

(struct gfxsubwindow *)0) exit(l); 

*/ 

Frame 
Canvas 
Pixwin 

frame; 
canvas; 

*pw; 

/* this arg was also dealt with by gfxsw_init */ 
gfx->gfx_reps = 200000; 

frame = window_create (NULL, FRAME, 
FRAME_LABEL, "bounce", 
FRAME_ARGC_PTR_ARGV, &argc, argv, 
WIN_ERROR_MSG, "Can't create frame", 
0); 

for (--argc, ++argv; *argv; argv++) { 
/* 

* handle the arguments that gfxsw_init(O, argv) used to do 
* for you 
*/ 

if (strcmp(*argv, "-r") 0) 
retained = 1; 

if (strcmp(*argv, "-n") == 0) 
if (argc > 1) { 

(void) sscanf(*(++argv), "%hD", &gfx->gfx_reps); 
argc++; 

canvas window_create (frame, CANVAS, 
CANVAS_RETAINED, retained, 
CANVAS_RESIZE_PROC, resize-proc, 
CANVAS_FAST_MONO, TRUE, 
WIN_ERROR_MSG, "Can't create canvas", 
0); 

/* only need to define a repaint proc if not retained */ 
if (! retained) { 

window_set (canvas, 
CANVAS_REPAINT_PROC, repaint-proc, 
0); 

pw canvas_pixwin(canvas); 
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gfx->gfx-pixwin = canvas_pixwin(canvas}; 

/* Interpose my proc so I know that the tool is going away. */ 
(void) notify_interpose_destroy_func(frame, my_notice_destroy}; 

/* 
* Note: instead of window_main_loop, just show the frame. The 
* drawing loop is in control, not the notifier. 
*/ 

window_set (frame, WIN_SHOW, TRUE, O}; 
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Restart: 
rect (Rect *) window_get (canvas, WIN_RECT); 
Xmax rect_right(rect); 
Ymax rect_bottom(rect); 
if (Xmax < Ymax) 

size Xmax / 29 + 1; 
else 

size Ymax / 29 + 1; 
/* 
* the following were always 0 in a gfx subwindow (bouncedemo 
* is confused on this point 
*/ 

x 0; 
y = 0; 

vx = 4; 
vy = 0; 

ylast = 0; 
ylastcount = 0; 
pw_writebackground(pw, 0, 0, rect->r_width, rect->r_height, 

PIX_SRC) ; 
/* 
* Call notify_dispatch() to dispatch events to the frame 
* regularly. This will call my resize and repaint procs and 
* interposed notify_destroy_func if necessary. The latter will 
* set my_done to TRUE if it's time to finish. 
*/ 

while (gfx->gfx_reps) { 
(void) notify_dispatch(); 
if (my_done) 

break; 
/* 
* this program is not concerned with damage, because either 
* the canvas repairs the damage (if retained) or it just 
* restarts, which is handled by GFX RESTART 
*/ 

/* 
* if (gfx->gfx_flags&GFX_DAMAGED) gfxsw_handlesigwinch(gfx); 
*/ 

if (gfx->gfx_flags & GFX_RESTART) { 
gfx->gfx_flags &= -GFX_RESTART; 
goto Restart; 

if (y == ylast) { 

} else 

if (ylastcount++ > 5) 
goto Reset; 

ylast y; 
ylastcount = 0; 

pw_writebackground(pw, x, y, size, size, 
PIX_NOT(PIX_DST»; 

x = x + vx; 
if (x > (Xmax - size» { 

/* 
* Bounce off the 
*/ 

right 

x = 2 * (Xmax - size) -

+ sun 
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x; 
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Reset: 

vx = -vx; 
} else if (x < 0) 

/* 
* bounce off the left edge 
*/ 

x = -x; 
vx = -vx; 

vy = vy + 1; 
Y = Y + vy; 
if (y>= (Ymax - size» { 

/* 
* bounce off the bottom edge 
*/ 

y = Ymax - size; 
if (vy < size) 

vy 1 - vy; 
else 

vy vy / size - vy; 
if (vy == 0) 

goto Reset: 

for (z = 0; Z <= 1000; z++); 
continue: 

if (--gfx->gfx_reps <= 0) 

break; 
x = 0; 

y = 0: 
vx = 4; 
vy = 0; 
ylast = 0; 
ylastcount 0; 
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static void 
repaint_proc( /* Ignore args */ ) 
{ 

/* if repainting is required, just restart */ 
gfx->gfx_flags 1= GFX_RESTART; 

static void 
resize-proc( /* Ignore args */ ) 
{ 

gfx->gfx_flags 1= GFX_RESTART; 

/* this is straight from the Notifier chapter */ 
static Notify_value 
my_notice_destroy(frame, status) 

Frame frame; 
Destroy_status status; 

if (status != DESTROY_CHECKING) 
/* set my flag so that I terminate my loop soon */ 
my_done = 1; 
/* Stop the notifier if blocked on read or select */ 
(void) notify_stope); 

/* Let frame get destroy event */ 
return (not ify_next_de stroy_func (frame, status»; 
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This is an example of a program that has been converted to use 
window_main _loop (). It displays a fixed-sized image in a canvas that has 
scrollbars. It continues drawing its image when its window is damaged or 
resized. However, it stops drawing when it is iconic. 

You will have to create your own icon for this called spheres. icon. 
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#ifndef lint 
static char sccsid[] 
#endif 
/* 

"@(.:ft)spheres.c 1.4 88/02/05 Copyr 1986 Sun Micro"; 

* spheres -- draw a bunch of shaded spheres Algorithm was done 
* by Tom Duff, Lucasfilm Ltd., 1982 
* Revised to use SunView canvas instead of gfxsw. 
*/ 

#include <suntool/sunview.h> 
#include <suntool/canvas.h> 
#include <suntool/scrollbar.h> 
#include <sunwindow/cms_rainbow.h> 

static Notify_value my_frame_interposer(); 
static Notify_value my_anirnation(); 
static void sphere(); 
static void demoflushbuf(); 

#define ITIMER NULL «struct itimerval *)O} 

/* 
* (NX, NY, NZ) is the light source vector -- length should be 

* 100 
*/ 

#define NX 48 
.:ftdefine NY -36 
#define NZ 80 

#define BUF BITWIDTH 16 

static struct pixrect *mpr; 
static int width; 
static int height; 
static int counter; 
static Frame frame; 
static Canvas canvas; 
static int cmssize; 
static Pixwin *pw; 

static short spheres_image [256] 
#include "spheres. icon" 
} ; 

mpr_static(spheres-pixrect, 64, 64, 1, spheres_image); 

main (argc, argv) 
int argc; 
char **argv; 

char 
int 
Icon 

**args; 
usefullgray 
icon; 

0; 

icon icon_create (ICON_IMAGE, &spheres-pixrect, 0); 
frame = window_create (NULL, FRAME, 

FRAME_LABEL, "spheres", 
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FRAME_ICON, 
FRAME_ARGC_PTR_ARGV, 
0) ; 

canvas = window_create(frame, CANVAS, 
CANVAS_AUTO_EXPAND, 
CANVAS_AUTO_SHRINK, 
CANVAS_AUTO_CLEAR, 
/* 

0, 
0, 
0, 

icon, 
&argc, argv, 

* Set SCROLL LINE HEIGHT to 1 so that clicking LEFT or RIGHT 
* in the scroll buttons scrolls the canvas by one pixel. 
*/ 

scrollbar_create(SCROLL_LINE_HEIGHT, 1, 
0) , 

WIN_HORIZONTAL_SCROLLBAR, scrollbar_create(SCROLL_LlNE_HEIGHT, 1, 
0) , 

0) ; 

for (args = argv; *args; args++) { 
if (strcmp (*args, II_gil) == 0) 

usefullgray = 1; 

/* Interpose in front of the frame's client event handler */ 
(void) notify_interpose_event_func(frame, my_frame_interposer, 

NOTIFY_SAFE) ; 
(void) notify_set_itimer_func(frame, my_animation, 

ITlMER_REAL, &NOTIFY_POLLING_ITlMER, ITlMER_NULL); 

width = (int) window_get (canvas, CANVAS_WIDTH); 
height = (int) window_get (canvas, CANVAS_HEIGHT); 
pw = canvas-pixwin(canvas); 
cmssize = (usefullgray) ? setupfullgraycolormap(pw) 

setuprainbowcolormap(pw); 
mpr = mem_create(BUF_BITWIDTH, height, pw->pw-pixrect->pr_depth); 
window_main_loop(frame); 
exit(O); 

static int radius; 
static int xO; /* x center */ 
static int yO; /* y center */ 
static int color; 
static int x; 
static int y; 
static int maxy; 
static int mark: 
static int xbuf; 

/* ARGSUSED */ 
static Notify_value 
my_animation (client, itimer_type) 

Notify_client client; 
int itimer_type; 

register i; 

if (x >= radius) { 
radius = r(O, min(width / 2, height / 2»; 
xO r(O, width); 
yO = r(O, height); 
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color = reo, cmssize + counter++) % cmssize; 
x = -radius; 
xbuf = 0; 

/* 
* Don't use background colored sphere. 
*/ 

if (color == 0) 

color++; 
/* 

* Don't use tiny sphere. 
*/ 

if (radius < 8) 
radius 8; 

for (i = 0; i < 5; i++) 
xbuf++; 
maxy = sqroot(radius * radius - x * x); 
pw_vector(pw, xO + x, yO - maxy, xO + x, yO + maxy, 

PIX_CLR, 0); 

for (y = -maxy; y <= maxy; y++) 
mark = reO, radius * 100) <= NX * x + NY * Y 

+ NZ * sqroot(radius * radius - x * x - y * y); 
if (mark) 

pr_put(mpr, xbuf, y + yO, color); 

if (xbuf == (mpr->pr_width - 1» { 

x++; 

demoflushbuf(mpr, PIX_SRC I PIX_DST, 

xbuf = 0; 
x++; 

x + xO - mpr->pr_width, pw); 

return (NOTIFY_DONE); 

if (x >= radius) 
demoflushbuf(mpr, PIX SRC 

pw) ; 
PIX_DST, x + xO - (xbuf + 2), 

return (NOTIFY_DONE); 

static void 
demoflushbuf(mpr, op, x, pixwin) 

struct pixrect *mpr; 
int 
int 
struct pixwin 

op; 
x; 

*pixwin; 

register u_char *sptr, *end; 

sptr = mprd8_addr(mpr_d(mpr), 0, 0, mpr->pr_depth); 
end mprd8_addr(mpr_d(mpr), mpr->pr_width - 1, 

mpr->pr_height - 1, mpr->pr_depth); 

/* 
* Flush the mpr to the pixwin. 
*/ 

pw_write(pixwin, x, 0, mpr->pr_width, mpr->pr_height, op, 
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mpr, 0, 0); 
/* 

* Clear mpr with 0'5 
*/ 

while (sptr <= end) 
*sptr++ = 0; 

/* Let user interact with tool */ 
notify_dispatch(); 

static int 
setuprainbowcolormap(pw) 

Pixwin *pw; 

register u char red[CMS_RAINBOWSIZE]; 
register u char green[CMS_RAINBOWSIZE]; 
register u char blue[CMS_RAINBOWSIZE]; 

/* 
* Initialize to rainbow ems. 
*/ 

pw_setcmsname(pw, CMS_RAINBOW); 
ems_rainbow setup (red, green, blue); 
pw-putcolormap(pw, 0, CMS_RAINBOWSIZE, red, green, blue); 
return (CMS_RAINBOWSIZE); 

static int 
setupfullgraycolormap(pw) 

Pixwin *pw; 

#define CMS FULLGRAYSIZE 256 
#define CMS_FULLGRAY "fullgray" 

register u char red[CMS_FULLGRAYSIZE]; 
register u char green[CMS_FULLGRAYSIZE]; 
register u char blue[CMS_FULLGRAYSIZE]; 
register i; 

/* 
* Initialize to rainbow ems. 
*/ 

pw_setcmsname(pw, CMS_FULLGRAY): 
for (i = 0; i < CMS_FULLGRAYSIZE; i++) 

red[i] = green[i] = blue[i] = i; 

pw-putcolormap(pw, 0, CMS_FULLGRAYSIZE, red, green, blue); 
return (CMS_FULLGRAYSIZE); 

static Notify_value 
my frame_interposer(frame, event, arg, type) 

Frame frame; 
Event *event; 
Notify_arg arg; 
Notify_event_type type; 
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int 
Notify_value 

closed_initial, closed_current; 
value; 

/* Determine initial state of frame */ 
closed_initial = (int) window_get (frame, FRAME_CLOSED); 
/* Let frame operate on the event */ 
value = notify_next_event_func(frame, event, arg, type); 
/* Determine current state of frame */ 
closed_current = (int) window_get (frame, FRAME_CLOSED); 
/* Change animation if states differ */ 
if (closed_initial != closed_current) { 

if (closed_current) { 
/* Turn off animation because closed */ 
(void) notify_set_itimer_func(frame, my_animation, 

ITlMER_REAL, ITlME~NULL, ITIMER_NULL); 
else { 

/* Turn on animation because opened */ 
(void) notify_set_itimer_func(frame, my_animation, 

ITlMER_REAL, &NOTIFY_POLLING_ITIMER, 
ITlMER_NULL) ; 

return (value): 
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B.I. Program Names 

B.2. Frame Headers 

B.3. Menus 

Capitalization 

B 
Sun User Interface Conventions 

The window programs released by Sun follow some standard user interface con­
ventions. These conventions are described here so that, if you choose, you can 
design your interfaces with them in mind. 

Here are some guidelines for naming programs: 

o A window-based version of an existing tty-based program has tool appended 
to the end of the existing program. For example mailtool is a window­
based version of the tty-based program mail(1). 

o A program without a tty version should not end with tool. Thus the icon edi­
tor is called iconedi t and not icontool. 

o Since tools are nonnally invoked from command files or menus, descriptive 
names are better than short cryptic ones. Thus iconedit is better than ied. 

The frame header should contain the name of the program, optionally followed 
by a dash and additional infonnation, as in: 

.wu,a.".'iAgMr., 

The words in menus should be capitalized as they would be in a chapter heading: 

Close 
Move at 

Resize ~ 
Expose 
Hide 
Redisplay 
Quit 

This convention can be bent when the names in the menu correspond to already 
existing, non-capitalized command names. 

I 

469 Revision A. of May 9, 1988 



470 SunView 1 Programmer's Guide 

Menus Showing Button 
Modifiers 

Interaction with Standard 
Menus 

EnablelDisable Menu Items 

Multi-Column Menus 

B.4. Panels 

When the behavior of a panel button depends on whether the user holds down a 
shift key, the button should have a menu summarizing the different actions, as in 
this menu from the Reply button in mail tool: 

reply 
Reply (all) [Shift] 
reply, include [Ctrl] 
Reply (all), include [Ctrl][Shift] 

Standard Sun View menus, such as the frame menu, should not be modified. 
When a user is used to seeing 'Quit' at the end of the frame menu, it is confusing 
to see a frame menu with a new item tacked on at the end. Equally confusing is a 
frame menu that comes up with an item other than 'Close' at the top. Thus, 
instead of deleting an item from a standard menu, applications should render the 
item inactive and "grayed-out." And instead of adding a new item to a standard 
menu, applications should make a new menu, with the name of the standard 
menu at the top, followed by the application-specific commands. The standard 
menu then becomes a pullright subordinate to the custom menu, as in the exam­
ole below: 

Dump Scre 
Dump Regi 
Print DUM 
View Dump 

Close 
Move .. 

Resize * 
Expose 
Hide 
Redisplay 
Quit 

Sometimes a menu has two different states, with different words appearing in the 
same position in a menu, depending on the current state. When the two states 
correspond to something being on or off, the words 'Enable' and 'Disable' 
should be used. Thus shelltool uses 'Enable Page Mode' and 'Disable Page 
Mode'. 

Overly long menus should be avoided. Use menus with more than one column 
instead. 

The defaults for panel items given in this section are intended to promote con­
sistency across applications and provide convenient building blocks for program­
mers who don't want to put a great deal of effort into designing fancy panels. 
The intent is not to rule out the use of non-default panel items. 
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List of Non-Exclusive Choices 

List of Exclusive Choices 

Appendix B - Sun User Interface Conventions 471 

The proper use of buttons is to allow the user to initiate commands. Button items 
should not be used to represent categories, modes or options - for these kinds of 
choices that imply a change of state, you should use toggle, choice or cycle 
items, as described in the next three sections. 

When creating a button, use the routine panel_button_image () to create a 
button-like image, as in: 

( Dump Screen) 

As with menu entries, capitalize buttons unless the button name matches some­
thing else (for example, dbx(l) commands in dbxtool). If the button's mean­
ing can be modified by [ Control) or I Shift) these modifiers should be indicated in 
the button's menu. (For an example, see the picture of the Reply menu from 
rna i 1 too 1, at the top of the preceding page.) 

In most cases, a button will remain visible all the time. However, when a tool 
has different states, and a button can only be used in some of those states, it is 
usually best to make the button invisible when it can not be invoked. Thus in 
mail tool, the Cancel button only appears when a letter is being composed. 

A list of choices in which more than one choice can be selected at a time is best 
implemen~ed with the item type PANEL_TOGGLE. The default for toggles is a 
list of check boxes: 

Optional Software: 

lit Database 

o Demos 

IitDocument Preparation Tools 

o Games 

lit Producti vi ty Tools 

The example shows a vertical list; vertical or horizontal are both acceptable. 

A list of choices in which only one choice can be selected at a time can be 
displayed with all choices visible or with only the current choice visible. To 
show all the choices, use the item type PANEL_CHOICE. The default for choice 
items is a list of square pushbuttons, with the current choice marked by a dark­
ened pushbutton: 

Drawi ng Mode: ~ Poi nt (i1 Line Ia Rectang 1e ra Ci rcle jg Text 

To show only the current choice, use PANEL_CYCLE. This item type provides a 
symbol consisting of two circular arrows, which indicate to the user that he can 
cycle through choices, and serves to distinguish cycle items from text items: 

Category C SunVi ew 
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Binary Choices 

Text Items 

Allocation of Function 
Between Buttons and Menus 

An item that is either on or off may be created using either PANEL_TOGGLE, 
PANEL_CYCLE or PANEL_CHOICE. The picture on the left below is a toggle, 
the two in the middle are cycles, and the one on the right is a choice: 

lit Sri d Show Gri d eYes Grid COn Gri d: iii On fa Ot1 

Text items should have a colon after the label. 

For text items, it is recommended to have one or more buttons which cause the 
text item's value to be acted on. In iconedi t, for example, the user first enters 
a filename into the File: field, then presses the Load, Store, or Browse button in 
order to act on that filename. 

iconedi t also allows the user to type ( Control-L I, ( Control-S I, or ( Control-B I 
into the File: field as accelerators for the buttons. Use of such accelerators 
(including carriage return to mean "enter") is not recommended, as it conflicts 
with future plans for the use of non-printable characters. 

For the sake of consistency, whenever a tool reads from and writes to a file, it 
should label these buttons with Load and Store. 

Selecting a menu item is nonnally the same as either selecting a button or pick­
ing from a choice item. boggletool(6), for example, has a menu for restart­
ing the game (as well as other things) but has no buttons. Each of the four menu 
items could have been represented by a button instead. life(6) does not have a 
choice item, but rather lets you choose a starting pattern with a menu. Thus the 
question of when to use a button ( or choice) and when to use a menu arises. Here 
are some rules of thumb: 

o Items on the frame menu should not be duplicated as buttons, with the possi­
ble exception of a Quit button (see next paragraph). 

o Some tools typically run all the time, such as mailtool. Others are nor­
mally invoked only long enough to do ajob, such as iconedit. Tools in 
the second category, if they have any other buttons, should also have a Quit 
button. 

o If a tool has a commit operation, then it may have a Done button, which is a 
combination of close106 plus commit. Thus mail tool has a Done button. 

o A tool should never have a Close button, since this operation is already 
available via both a menu and the keyboard. 

o If a custom menu is provided, the menu items should not all be duplicated as 
panel items (buttons or choices). boggletool and life are examples of 
programs that have functionality in custom menus that are not duplicated as 
panel items. 

o When a button and a menu item perform the same function, their labels 
should be identical. 

106 IT the panel is in a subframe, the Done operation implies disappearing from the screen rather than 
closing, since subframes can't become iconic . 
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Use of mouse buttons should be consistent with the rest of SunView. The left 
button should only be used to make selections. The right button should only be 
used to bring up menus. 107 

There is some discretion involved in the use of the middle button, however. In 
most of SunView, the middle button is used to adjust a selection. In text and 
shell windows, for example, the left button is used to mark the starting point of a 
selection, and the middle button is used to extend the selection. Similarly, in a 
pixel editor that allowed you to select regions, clicking the left button on a region 
could select just that region, and clicking the middle button on another region 
could add that region to the selection. On the other hand, in a tool that allowed 
you to move objects, the middle button could move an object, and 
( Control I-MIDDLE button could re-size it, which would be consistent with the 
way icons and frames are moved and re-sized. As a third alternative, in the 
iconedit drawing program the left button draws pixels (which is a kind of 
selecting) and the middle button erases. 

The best use of the middle button is still being discussed. Future versions of this 
guideline may specify more exactly how the middle button should be used. For 
now, the most common use is to extend the selection, and the next-most common 
is to move a graphic object. 

It is acceptable to use the mouse buttons as accelerators for common operations. 
The only caveat is that any accelerators should also be available from a menu or 
panel item. Thus in Sun View clicking on a tool with the middle button moves 
the tool, but you can also move a tool using the frame menu. 

Some operations, on the other hand, cannot be invoked from a menu or panel 
button. In such cases the mouse is the only means of invoking the operation. For 
example, in iconedi t you use the mouse for drawing, and the drawing opera­
tions are not available from a menu or button. 

An application program should not do anything other than change the shape of 
the cursor when the cursor is moved into a new window. textedit presents a 
good example of using the cursor to alert the user that input is intetpreted dif­
ferently in different regions: The cursor is a thin diagonal arrow in the 
textsubwindow, a fat horizontal arrow in the scrollbar, and a diamond in the 
scrollbar buttons. 

Tools should pack as much infonnation as possible into their icons. clock and 
perfmeter are examples of tools that make good use of icon real estate. tex­
tedi t is an example of a tool that could make better use of its icon. For exam­
ple, it could contain a representation of the text being editing in a 1 point font. 
Small as that is, you can tell at a glance if you are editing C code or a mail mes­
sage. 

107 People who want to hold the mouse with their left hand can put the "menu button" on the left and the 
"select button" on the right by setting the Left _Handed option in the Input category of defaultsedit. 
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Some icons, like the round face used by clock and the page with the protruding 
pencil used by textedit, have images with non-square outlines. These icons 
have the area outside of the image outline filled in with the root grey pattern so 
that the icons will blend in with the default Sun View background. While this 
looks good when the background is in fact the default pattern, it is not recom­
mended, since users can choose an arbitrary background pattern for Sun View. 
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c 
Converting Sun Windows Programs to 

SunView 

This appendix gives some guidelines for converting programs written using 
Sun Windows to Sun View. There are two classes of programs covered: those 
that create a tool and subwindows, and programs that call gfxsw _ ini t () to 
take over an existing window or the console. 

Programs that fall outside these classes are probably UNIX-style programs that do 
not use windows at all. The conversion of such programs is in effect the subject 
of this whole manual. If you want to convert such a program to Sun View, pay 
particular attention to Chapter 2, The SunView Model, and the specific discussion 
of Notifier interaction under Porting Programs to Sun View in Chapter 17, The 
Notifier. You may also find some of the discussion later on in this appendix 
under Section C.2, Converting Gfxsubwindow-Based Code, helpful. 
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C.l. Converting Tools 

General Comments 

Programming Style Changes 

Object typedefs 

Attribute Value Interface 

It is reasonably straightforward to convert tools that create windows in Sun Win­
dows to the Sun View interface because they should already have the appropriate 
architecture. Sun View programs, like Sun Windows programs, have three parts: 
initialization of static objects, starting up window system interaction, and the 
routines that are called after the tool is running in the window system. 

When porting to Sun View, you should look through all of your code for Sun Win­
dows function calls. If you see one, the odds are that you are going to have oth­
ers. Look for every occurrence of the call and then change it to the new format 
Since the Sun View libraries are mixed in with the Sun Windows libraries, you 
can mix the two types of functions calls, and not get any compilation errors. But 
you will get some inconsistent results. 

The capitalized typedefs for window system objects (applied to Panels, 
Panel_items and Panel_settings in 2.0 SunWindows) have been 
extended to nearly all Sun View objects, including: 

Canvas Pixrect 
Cursor Pixwin 
Frame Rect 
Icon Rectlist 
Menu Scrollbar 
Panel Textsw 
Panel item Tty 
Pixfont Window 

You should convert to using these data types in the interests of future compatibil­
ity. See Object Handles in Chapter 3, Interface Outline, for more infonnation on 
these types. 

In Sun View, the attribute value interface, introduced for panel subwindows in 2.0 
Sun Windows, has been extended to all types of windows. Attributes for all win­
dow types are set and obtained with the same two calls, window_set () and 
window_get (). 

All window types are created with the same call, window_create ( ) . 

CAUTION The most frequently used SunView calls use attribute lists, and therefore 
must be null-terminated. Sun View will only complain about a malformed 
attribute list at run time . 

• \sun 
• microsystems 
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Canvas Subwindows 

Text Subwindows 

Scrollbars 
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Most of the data types in the above list are objects new in Sun View. Many 
objects in SunWindows correspond to objects in SunView, for example: 

tool 
ttysw 

Frame 
Tty 

Some objects such as the graphics subwindow and empty subwindow are not 
supported in SunView108. There are new objects that partially take their place. 

The canvas subwindow is a general-purpose drawing subwindow, which can 
replace gfx subwindows and empty subwindows. The size of the canvas you 
draw on need not be the same as the size of the window it is displayed in; you 
can create scrollbars to let the user adjust the visible part of the canvas. For a 
demonstration of the various canvas attributes, run the program 
/usr/demo/canvas demo 

These allow for the display and editing of text in a scrollable window. The user 
can perfonn various actions on the text, including saving the text, searching in 
the text, and editing the text without the programmer having to deal with these 
interactions. 

Since there was no such window in Sun Windows, your application may have had 
to use a gfx subwindow, a set of panel message items, or some strange technique 
involving t tysw _input () or piping to a tty subwindow to display text; the 
text subwindow can replace all these uses. 

Scrollbars can be attached to windows. In particular, the use of scrollbars with 
retained canvases makes it very easy to draw a fixed-size image without regard 
for window size changes. 

108 You can still compile and run code that uses these, but Sun does not intend to develop them further . 
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Objects in Common between 
Sun View and Sun Windows 

Cursors 

Icons 

Cursors have changed. They are now type Cursor, and all calls relating to 
them have changed. Type Cur sor should be looked at as a pointer to the struc­
ture containing the cursor infonnation. Here is how you would define a cursor: 

static short int help_bits [] = { 
:fI:include "help. curs" 
} ; 

mpr_static(help-pr, 16, 16, 1, help_bits); 

Once having created a cursor, you call window_set () to add it to a window, 
as in the following code fragment: 

Cursor help_cursor; 

main () 
{ 

/* make windows */ 

init_cursor () ; 

init_cursor () 

cursor_create (CURSOR_IMAGE, &help-pr, 
CURSOR_XHOT, 8, 
CURSOR_YHOT, 8, 
CURSOR_OP, XOR, 
0) ; 

window_set (window, WIN_CURSOR, help_cursor, 0); 

You now refer to all your cursors by the handle you get from 
cursor_create ( ). Cursors have their own create, destroy, copy, set, and get 
routines, as well as a number of attributes with no corresponding functionality in 
Sun Windows. 

Icons have changed. They follow the same pattern as cursors; you define the 
data, create a pixrect, and then call icon_create () at run time. These also 
have their own create, destroy, set and get routines, although there are fewer attri­
butes associated with them. 

Revision A, of May 9, 1988 



Menus 

Appendix C -Converting SunWindows Programs to SlDlView 481 

The new walking menu package uses the attribute value interface. It has many 
more features than the old menu package. It does not support the stacking menu 
style of Sun Windows. 109 

Menus also have their own routines and are created via function calls instead of 
being user-loaded data structures. They use the pointer type Menu for their han­
dles instead of struct menuptr. One way to create them is to write a spe­
cial menu _ ini t () proc which loads them into their structures correctly. In 
your men u _ ini t ( ) , you have something like 

ml items = menu_create( 

0); 

MENU STRING_ITEM, "insert", 

MENU_STRING_ITEM, "copy", 
MENU_STRING_ITEM, "replace", 
MENU_STRING_ITEM, "move", 
MENU_STRING_ITEM, "delete", 
MENU_STRING_ITEM, "HELP", 

INSERT, 

COPY 
REPLACE, 
XLATE , 
DELETE, 
DRAW_HELP, 

Menu values from menu_get () or menu_show () are returned as 
caddr _ t 'so Be sure your types match. 

NOTE The old menu_display () and the new menu_show () routines have a dif­
ferent order for the arguments. 

Input Events The inputevent structure has not changed. However, you no longer have to 
generate events yourself in "selectedroutines via calls to 
input _ readevent (). Instead, windows now have event handlers that are 
passed pointers to Event structures. 

There are a number of macros for making input events easier to deal with in Sun­
View, so instead of having something like ie->ie_code you have 
event_id (ie), resulting in more readable code. 

Event types are not pointers, so you have to distinguish between 

Event *ie; 

and 

Event ie; 

in your code. You can use either, because the event functions don't just manipu­
late a handle as, for example, the cursor functions do. See Object Handles in 
Chapter 3, Interface Outline, for an explanation of when handles are pointers and 
when not. 

109 This is still available in the frame and root menus if you disable SunViewlWalking_Menus in 
defaultsedit. 
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Setting up Input Event Handling All the input events can be set up from the window_create () call or 
window_set () calls. Calls to win_ *inputrnask () are all replaced by 
these window_set () and window_create () calls. 

The distinction between "pick" and "keyboard" events is new in SunView, hav­
ing been added to support the notion of a split input focus. 

CA UTION Be careful that when you are setting mouse events, you are modifying the 
WIN _ * _PI CK _EVENT S and when you are setting keyboard events you 
modify WIN _ * _KEYBOARD _EVENT S. You may get inconsistent results if 
you modify pick events on the keyboard mask. 

Sigwinch Handling Canvas event procedures no longer need all the gfx support for flag checking. 

Windows 

Resize and repaint events are separately handled by the procedures you supply 
via the CANVAS RESIZE PROC and CANVAS REPAINT PROC attributes. - -
These procedures mean you should not try to catch sigwinch signals (and in fact, 
if you do, you will have problems; see below). 

Making windows is very straightforward in Sun View. Each window type has a 
handle - so instead of the inconsistent use of handles and fd's to describe a 
window and manipulate it, you only use the window handle. You need to go 
through your code and update all the reference to the old too 1_... handle types 
in the code. After you find them, locate all the function calls referring to them 
and update them to SunView window_set () and window_get () calls. 
Almost every window operation is supported by the attribute value interface; 
however, some low-level routines that are documented in the Sun View 1 System 
Programmer's Guide may still require window names or fd's. 

window_get () is used to get an attribute of a window. It returns a caddr _ t 
back to you, which must be cast into the appropriate type. So loading something 
into a rect struct would involve something like: 

Rect win_size; 
Canvas canvas; 

canvas = window_create( base frame, CANVAS, 0); 
win size= *((Rect *)window_get(canvas, WIN_RECT»; 

NOTE Be sure to cast values returned from get () routines to the correct type. 
The above * «Rect *) ... ) is needed otherwise you will get an 'incompatible 
type' message from the compiler. 

Panels Most of the panel interface was already using an attribute value interface in 2.0 
SunWindows. panel_create () panel_set () and panel_get () should 
be changed to window_create () , window_set () and window_get () . 

The PANEL_CU () macro was superseded by ATTR_COL () and 
ATTR_ROW () . 

• \sun ~ microsystems 
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If you are catching signals, then you should read the documentation on signals in 
Section 17.2, Restrictions, in the N otifier chapter. There are several that the 
Notifier now catches on your behalf. 

You should no longer be catching S I GWINCH signals. If you do, your program 
may never appear on the screen as it will start catching the signals and redrawing 
endlessly on the screen, which may not be visible. 

Instead of using the menu yrompt () facility of SunWindows, you should use 
the alerts package to prompt the user, or if necessary use pop-up subframes and 
window_loop (popup_frame) when prompting the user. Thefiler example 
programs in Chapter 4, Windows, uses the alerts package to implement a pop-up 
confinner. 

menu yrompt () is documented here for completeness. The definitions used 
by menu_prompt () are: 

struct prompt { 
Rect prt_rect; 
Pixfont *prt_font; 
char *prt_text; 

menu-prompt(prompt, event, windowfd) 
struct prompt *prompt; 
struct inputevent *event; 
int windowfd; 

menuyrompt () displays the string addressed by prompt->prt_text 
using the font prompt->prt_font. prompt->prt_rect is relative to 
windowfd. If either the r _width or the r _height fields of 
prompt->prt_rect has the value PROMPT_FLEXIBLE, that dimension is 
chosen to accommodate all the characters in prompt->prt_text. 

The fullscreen access method is used to display the prompt. After displaying the 
prompt, menu yrompt () waits for any input event other than mouse motion. 
It then removes the prompt, and returns the event which caused the return in 
event. windowfd is the file descriptor of the window from which input is 
taken while the prompt is up. 
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Table C-l 

In Sun Windows 
tool = tool_make() 

tool_parse_all 

tool_install() 

tool_select () 

tool_destroy () 

or, individually, 

tool_install () 

tool_select () 

tool_destroy () 

signal (SIGWINCH, sigwinch) 

TOOLSW EXTENDTOEDGE 

struct tool io 

SunWindows => SunView Equivalences 

In Sunview 
Frame frame = window_create (NULL, FRAME, ... , 0); 

FRAME ARGS or FRAME ARGC PTR ARGV - - - -
attributes to window_create (NULL, FRAME, ... ,0) 

WIN SHOW attribute 

window~ain_loop(), notify_dispatch() or notify_start() 

window_destroy(baseframe) or window_done (any_window) 

RESIZE PROC and REPAINT PROC attribute 

WIN EXTEND TO EDGE - --

WIN GRAB ALL INPUT attribute - - -

WIN_EVENT _PROC for window events. Other events, timers, etc. 
handled by individual calls to the Notifier to set up or interpose specific procs. 
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C.2. Converting 
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Code 

Basic Steps 

Replacing Tool Interaction 

Styles of Damage Checking 

Either the Notifier Takes Over 
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Programs that run in gfxsubwindows are designed to take over an existing win­
dow. In Sun View you must create a tool for such programs to run in. One limi­
tation of this approach is that the Sun View version of the application must run 
under suntools; the old gfxsw _init () call would create a SunWindows 
environment if run on the "bare" Sun console. One major advantage gained by 
moving to Sun View is that your code can use scrollbars. 

o Include <suntool/ sunview. h> and <suntool/ canvas. h>. 

o Remove all window-related #include statements; these will probably be 
included by sunview. h. 

o Declare a Frame and a Canvas. 

o Replace gfxsw_ init () with calls to create the frame and canvas. 

Many gfx subwindow programs (and many of the Sun demos) call 
gfxsw _ ini t () to take over a window, then run in a loop as they compute and 
draw an image in the gfx subwindow. At some point in the loop they check for 
damage to or alteration of the size of the gfx subwindow and handle it accord­
ingly. 

In Sun View, the coexistence of your program with the window system is less 
hidden from you. Read Chapter 2, The Sun View Model, to understand how this 
coexistence works. In converting programs, you must ensure the Notifier runs at 
regular intervals so that window events such as close, quit, etc. are handled 
appropriately. 

Consult Chapter 17, The Notifier, for more infonnation. 

You can either (1) set up your program so that, after initialization, control passes 
to the Notifier, which you have set up to call your imaging/computation routine 
periodically, or (2) let control continue to pass to your code, and change the pro­
gram to call the Notifier at regular intervals. 

In the first case, you set up your imaging/computation routine as a function that 
is called when a timer expires. Do this by calling 
notify_set_itimer_func (). If you want your imaging/computation rou­
tine to blaze away non-stop (causing other programs to run more sluggishly), you 
request the timer function be called as soon as the Notifier has handled window 
events for you by giving the timer the special value 
&NOTIFY POLLING ITIMER. 

(void) notify_set_itimer_func(frame, my_animation, 
I TIMER_REAL, &NOTIFY_POLLING_ITIMER, ITIMER_NULL); 

If your code sleep () 's on a regular basis, then you should be able to modify it 
so that the Notifier calls your imaging/computation routine at the same interval. 
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Or Your Code Stays in Control 

The program spheres in Appendix A, Example Programs, is an example of this 
style of interaction. 

On the other hand, if your program just loop.s, perhaps while (--gfx_reps), 
then you could add to the loop a call to notify_dispatch (). This will han­
dle window system events and return. 

The program bounce in Appendix A, Example Programs, is an example of this 
style of interaction. 

If you do this then your program has to detect when the user has 'Quit' from the 
menu: see Finishing Up below. 

NOTE gfx reps in a gfx subwindow program is set to a large number (200,000), but 
the user can change it through the command line argument 
-n number _of_repetitions. 

Handling Damage The Notifier will handle moving the window, resizing it, etc. However, resulting 
damage to your canvas may need to be repaired. In the gfx subwindow, 

The g f x s w Structure 

GFX DAMAGED is set whenever a SIGWINCH is received. In addition 
GFX _ RES TART is set if the size of the window has changed or if the window is 
not retained. GFX_DAMAGED is set as a hint for you to call 
gfxsw_handlesigwinch (), which would clear up the damaged list and if 
the window was retained it would repaint the image for you. GFX _RES TART is 
set as a hint that the window had to be rebuilt, either because of damage and the 
window is not retained, or because of a resize. 

Many situations that you would need to handle yourself in a gfx subwindow are 
rendered superfluous by attributes of the canvas subwindow, such as 
CANVAS _AUTO_CLEAR, etc. For starters, canvases are retained by default; if 
your canvas has scrollbars and is retained, then you need not be concerned with 
resize events. Nevertheless, you may need to be aware when you must rebuild or 
repair your image. Read the Canvases chapter for more information. 

Rather than setting a flag, Sun View calls your own procedure if you specify one 
with the CANVAS REPAINT PROC and CANVAS RESIZE PROC attributes. - - --
These are called with useful parameters for their tasks. 

You can modify your code so that the repair activity that used to take place after 
noticing the flags have been set now takes place in the procs themselves, or you 
can write the procs so they set flags similar to the GFX _RESTART and 
GF X_REP AINT flags and return, and leave your repair code almost untouched. 
Or, depending on your application, you can set up your canvas so that the win­
dow system handles all damage. 

The gfxsw structure has fields in it that carry useful information. Comparable 
infonnation is available in Sun View, so you can declare and setup a comparable 
structure in SunView. The bounce program in Appendix A, Example Programs, 
does this. 

Gfx subwindow-based programs use the gfx->gfxsw _ rect to detennine the 
geometry of the window they are drawing in. Since the starting point of this was 
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Miscellaneous 
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relative to the gfxsw, it was always 0. 110 In SunView the width and height of the 
canvas you draw in are available through the canvas attributes CANVAS _WIDTH 

and CANVAS_HEIGHT. The fields of the gfx->gfxsw_rect correspond to 
these attributes as follows: 

coord 
short 

r_left, r_top; 
r_width, r_height; 

are both = 0 
are the CANVAS WIDTH and 

CANVAS HEIGHT attributes. 

As described above, you can use your own GFX _RESTART and GFX _REPAINT 

flags. 

If you care about the gfxsw command line arguments, insert code into your 
program's argv, argc parsing loop to handle the gfx options that used to be 
taken care of for you. The bounce program has reasonable code to do this. 

If your imaging routine is in control and periodically calls the Notifier, then when 
the window is quit your routine must know that this has occurred. Otherwise, the 
imaging routine will continue to draw in a window that has been destroyed, and 
you will see error messages like 

until you kill the program. 

What you must do is interpose in front of the frame's destroy event handler so 
that your program will know when the frame goes away. See the item on Getting 
Out in Porting Programs to SunView in the Notifier chapter. 

If your program exits on its own, then it can call window_done () to destroy 
its windows. This will invoke your interposed notice-destroy routine (which may 
or may not matter depending on what it does). It will also call the standard 

Are you sure you want to Quit? 

alert unless you set FRAME_NO _CONFIRM. 

gfxsw _getretained () is equivalent to the CANVAS_RETAINED attribute. 
Canvases are retained by default. 

gfxsw _ ini t () doesn't consume the gfxsw command line options -r, 
-n Number _of_repetitions, etc; your code may do strange things with its argu­
ments to deal with this. 

110 Many of the demos supplied by Sun are confused on this point and go through unnecessary steps. 
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Two Examples 

bounce 

spheres 

Detecting when the Program is 
Iconic 

Listings of two programs converted from Sun View are in Appendix A, Example 
Programs. 

The first is a new version ofbouncedemo(6). It now draws its bouncing square 
in a canvas. It has code to parse the standard gfx subwindow command line 
arguments. It presexves the original while (gfx->gfx_ reps) { ... } loop 
structure of bouncedemo by calling notify_dispatch () at the top of the 
loop. Because it is running in a loop it must detect when the user has 'Quit' the 
window, so it interposes before its frame's destroy routine using 
notify_interpose _destroy _ func (). The routine that is called just 
sets a flag so the program knows to exit from the loop. 

The second is a version of sphere s demo (6). It now draws its shaded spheres 
in a canvas with scrollbars, so you can see all the image in a small window. It 
handles the notification of SunView events by asking the Notifier to call the 
drawing routine (my animation (») as often as possible, using 

(void) notify_set_itimer_func(frame, my_animation, 
ITlMER_REAL, &NOTIFY_POLLING_ITlMER, ITlMER_NULL); 

Since the drawing operation is under the control of the Notifier, the Notifier can 
control the program, so the while (gfx->gfx _reps) { ... } loop structure 
is replaced by a call to window_main_loop (); this will terminate the pro­
gram when the user chooses 'Quit' from the frame menu. 

spheres detects when it is made iconic by interposing in front of the frame's 
client event handler using notify_interpose_event_func (). The rou­
tine that is called calls the normal event_func, then checks to see if the frame 
has changed state: if it has been closed it turns the notify timer off altogether, so 
the drawing routine is no longer called; if it has been opened the timer is set back 
to immediate polling. 

bounce should do this also - there is little point in drawing when iconic unless 
you are drawing a single compute-intensive image. 
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A 
action procedure for menu item, 229 
alarm(3),285 
alert, 199 

arrow, 201 
beeping, 202 
buttons, 201 
components of, 201 
controlling beeping, 208 
creation, 202 
described,199 
example program, 389 
interface summary, 316 
messages and simple buttons, 203 
position of, 202 
table of attributes, 316 
table of functions, 318 
text message, 201 
~sofbuttons,204 
use with blocking pop-ups, 47 
uses of, 201 
using trigger events, 206 

alert attributes, 316 
ALERT_BUTTON,316 
ALERT BUTTON FONT,316 
ALERT-BUTTON-NO,204,316 
ALERT-BUTTON-YES, 204, 316 
ALERT-=:'MESSAGE-> 203 
ALERT MESSAGE FONT,316 
ALERT=MESSAGE=STRINGS, 316 
ALERT MESSAGE STRINGS ARRAY_PTR,316 
ALERT-NO BEEPING, 208, 316 
ALERT-OPTIONAL, 317 
ALERT=POSITION,317 
ALERT _ TRI GGER, 207, 317 

alert functions, 318 
alertyrompt (), 202, 318 
possible status values, 202 

ASCII events, 86 
asynchronous signal notification, 293 
ATTR_COL,54, 160,309 
ATTR_COLS,31O 
ATTR_LIST,311 
ATTR_ROW, 54, 160,309 
ATTR_ROWS, 310 
attribute functions 

attr create_list (),310 
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attribute lists 
creating reusable lists, 310 
default attributes, 311 
maximum size, 29, 311 
overview, 28 
utilities, 309 

attribute ordering, 55 
for canvases, 69 
in text subwindow, 132 

B 
base frame, 16 
boundary manager, 19 
button image constructor, 168 
button panel item, 158, 167 thru 169 
buttons with menus, 168 

C 
callback procs, 20 
callback style of programming, 20 
canvas, 61 

attribute order, 69 
automatic sizing, 69 
backing pixrect, 66 
canvas space vs. window space, 70, 98 
color in canvases, 72 
coordinate system, 65 
default input mask, 70 
definition of, 61 
handling input, 70 
interface summary, 319 
model,65 
monochrome in multiple plane 
non-retained, 66 
pixwin, 63, 65 
repaint procedure, 66 
repainting, 66 
resize procedure, 67 
retained,66 
scrolling, 64 
table of attributes, 319 
table of functions and macros, 320 
tracking changes in size, 67 
writing your own event procedure, 70 

canvas attributes, 319 
CANVAS AUTO CLEAR, 66, 319 
CANVAS - AUTO-EXPAND, 69, 319 
CANVAS=AUTO=SHRINK,69,319 
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canvas attributes, continued 
CANVAS FAST MONO, 319 
CANVAS-FIXED IMAGE, 67, 319 
CANVAS-HEIGHT, 65, 319 
CANVAS-MARGIN, 65, 319 
CANVAS-PIXWIN,65, 103,319 
CANVAS-REPAINT PROC, 66,319 
CANVAS-RESIZE FROC,319 
CANVAS-RETAINED, 66, 319 
CANVAS=WIDTH, 65, 69, 319 

canvas functions and macros, 320 
canvas event (), 71, 98, 320 
canvas - pixwin (), 63,65,103,320 
canvas=window_event(),70,320 

CAPSMASK, 96, 97 
character unit macros 

ATTR COL, 54, 160,309 
ATTR-COLS, 310 
ATTR -ROW, 54, 160,309 
ATTR-ROWS,310 

child proce;s control using the Notifier, 288 
choice panel item, 158, 170 thru 176 
classes of windows, 16 
client handle used by the Notifier, 287 
clipping in a pixwin, 112 
code examples, see example programs 
color, 113 

advanced colormap manipUlation example program, 441 
animation, 122,447 
background color of pixwin, 115 
color during full screen access, 119 
colormap, 113 
colormap access, 118 
colormap segment, 114 
cursors and menus, 119 
default colormap segment, 115 
determining if display is color, 119 
example programs, 441 
fast color change, 114 
foreground color of pixwin, 115 
FRAME BACKGROUND COLOR, 115 
FRAME-FOREGROUND-COLOR,115 
FRAME-INHERIT COLORS, 115 
grayscale compatibility, 120 
hardware double-buffering, 122 
in canvases, 72 
introduction, 113 
one colormap segment per window, 116 
showeolor, 116 
software double-buffering, 120, 122 
software double-buffering example program, 447 
table of color functions, 360 
using color, 119 

compiling Sun View programs, 27 
confirmation 

FRAME NO CONFIRM, 382 
control strucn.re ht Notifier-based programs, 21 
converting existing programs to use the Notifier, 303 
converting programs to Sun View 

attribute-value interface, 478 
cursors, 480 
equivalent Sun Windows routines, 484 
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converting programs to SunView, continued 
gfx subwindow-based, 485 
gfx subwindow-based examples, 454 
icons, 480 
input events, 481 
menus, 481 
new objects, 479 
non-window based programs, 477 
panels, 482 
prompts, 483 
signals, 483 
SunWindows-based, 477 
typedefs,478 
windows, 482 
write a prompt . .. read a reply, 216 

CTRLMASK, 96, 97 
cursor, 253 

crosshair border gravity, 258 
crosshair gap, 258 
crosshair length, 258 
crosshairs, 256 
definition of, 253 
fullscreen crosshairs, 258 
hot spot, 257 
interface summary, 321 
rasterop, 257 
setting position of mouse cursor, 91 
table of attributes, 321 
table of functions, 323 

cursor attributes, 321 
CURSOR CROSSHAIR BORDER GRAVITY, 258,321 
CURSOR - CROSSHAIR -COLOR, 321 
CURSOR-CROSSHAIR-GAP, 258, 321 
CURSOR-CROSSHAIR-LENGTH,258 
CURSOR-CROSSHAIR-OP,321 
CURSOR-CROSSHAIR-THICKNESS,321 
CURSOR - FULLSCREEN, 258, 321 
CURSOR-HORIZ HAIR BORDER GRAVITY,321 
CURSOR-HORIZ-HAIR-COLOR,321 
CURSOR-HORIZ-HAIR-GAP,321 
CURSOR-HORIZ-HAIR-OP,321 
CURSOR-HORIZ-HAIR-THICKNESS,321 
CURSOR - IMAGE:256, 257, 321 
CURSOR-OP,257,321 
CURSOR-SHOW CROSSHAIRS,321 
CURSOR-SHOW-CURSOR,321 
CURSOR-SHOW-HORIZ HAIR,321 
CURSOR-SHOW-VERT HAIR,321 
CURSOR-VERT-HAIR-BORDER GRAVITY,322 
CURSOR-VERT-HAIR-COLOR,322 
CURSOR-VERT-HAIR-GAP,322 
CURSOR-VERT-HA I R-OP, 322 
CURSOR-VERT-HAIR-THICKNESS,322 
CURSOR-XHOT:257,322 
CURSOR=YHOT, 257, 322 

cursor constants 
CURSOR_TO _EDGE, 258 

cursor functions, 323 
cursor copy (), 255, 323 
cur so r - crea te () , 255, 323 
cursor-destroy (), 255, 323 
cursor-get (), 255, 323 
cursor = set () , 255, 323 



CURSOR_TO_EDGE,258 
cycle panel item, 174 

D 
data types, 324 

caddr t,28 
object handles, 28 
opaque, 28 

default colormap segment, 115 
default system font, 41 
DEFlNE_ICON_FROM_lMAGE (), 40, 262 
DESTROY_CHECKING, 300 
DESTROY_CLEANUP, 300 
DESTROY PROCESS DEATH 300 
destroying ~indows - ' 

FRAME NO CONFIRM, 382 
destruction of ob~ts, 300 
disable Quit confinnation 

FRAME_NO_CONFIRM, 41, 382 
dispatching events 

calling the Notifier explicitly, 303 
calling the Notifier implicitly, 303 

display 
batching, 110 
canvases and gfxsw's in multiple plane groups, 125 
determining if in color, 119 
enable plane, 124 
locking, 109 
locking and batching interaction, 112 
overlay plane, 124 
plane group, 124 
software double-buffering, 120 
speed, 108 

distribution of input in a window, 90 

E 
event 

ASCII event codes, 86 
canvas space vs. window space, 70, 98 
definition of, 80 
function key event codes, 88 
keyboard focus event codes, 88 
META event codes, 86 
mouse button event codes, 86 
mouse motion event codes, 86 
panel space vs. window space, 193 
reading events explicitly, 97 
relationship to Notifier, 20 
repaint and resize event codes, 87 
shift key event codes, 89 
timeout, 294 
using an event with alerts, 206 
window entry and window exit event codes, 87 

eventcodes,330,82 
BUT (), 86 
KBD_DONE,88 
KBD _REQUEST, 88 
KBD_USE,88 
KEY_LEFT,88 
KEY_RIGHT, 88 
KEY TOP, 88 
LOC=DRAG, 70, 86 
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event codes, continued 
LOC _MOVE, 86 
LOC _ RGNENTER, 87 
LOC_RGNEXIT,87 
LOC_STILL,86 
LOC_TRAJECTORY,86 
LOC_WINENTER, 87 
LOC WINEXIT, 87 
MS_LEFT,86 
MS_MIDDLE,86 
MS_RIGHT,86 
PANEL EVENT CANCEL 190 
PANEL=EVENT=DRAG IN,190 
PANEL_EVENT_MOVE-I~ 190 
SCROLL_REQUEST, 80 
SHIFT_CAP SLOCK, 89 
SHIFT CTRL, 89 
SHIFT-LEFT, 89 
SHIFT=LOCK, 89 
SHIFT META, 89 
SHIFT=RIGHT,89 
WIN_REPAINT,70,87 
WIN_RESIZE, 70, 87, 299 
WIN_STOP, 88 

event descriptors, 333 
WIN_ASCI I_EVENTS, 70, 90, 333 
WIN_IN_TRANS I T_EVENTS, 90, 333 
WIN_MOUSE_BUTTONs,9~333 
WIN_NO_EVENTS,90,333 
WIN_UP _ ASCI I_EVENTS, 90, 333 
WIN_UP_EVENTS,90,333 

event handling 
at the Notifier level, 288 
in canvases, 70 
in panels, 189 

event procedure 
form of, 81 
writing your own for a canvas, 70 
writing your own for a panel item, 191 

event state retrieval macros 
event_action(),96 
event_ctrl_is down(),96 
event is ascii (), 96 
event=is=button(),96 
event_is_down(),96 
event_is_key_left(),96 
event_is_key_right(),96 
event_is_key_top(),96 
event_is_meta(),96 
event_is_up(),96 
event_meta_is down(),96 
event_shift_i;_down(),96 
event_shiftmask(),96 
event _time ( ) , 96 
event x () , 96 
eventJ (), 96 

event state setting macros 
event_set_down(),97 
event_set_id (), 97 
event_set_shiftmask(),97 
event_set_time(),97 
event_set_up(),97 
event_set_x (), 97 

Index ConJinued 
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event state setting macros, continued 
event_set-y(),97 

event stream, 80 
example programs, 389 

a~ecolor, 122,447 
bounce, 454 
color manipulation, 441 
coloredit, 118, 441 
colormap manipUlation, 441 
converting terminal-based programs, 216 
creating menus, 416 
dctool,430 
discussion of image_browser _1 program, 50 
discussion of image browser 2, 53 
discussion of simple file manager, 44 
filer, 44, 389 
font menu, 416 
gfx subwindow-based demos converted to Sun View, 454 
gfxsw init to SunView, 454, 461 
image browser 1,401 
image-browser-2,406 
list files in tty mbwindow, 42 
minimal Sun View program, 37 
notify dispatch (), 216, 454 
notify-set itimer func(),461 
resize demo, 52, 299,425 
row/cOlumn space in a window, 406 
showcolor, 116 
simple file manager, 389 
simple panel window, 39 
spheres, 461 
subwindow layout, 401 
tty subwindow escape sequences, 412 
tty subwindow 1/0,412 
tty io,412 
typtdn,437 

F 
fcntl(2), 286, 290 
file descriptor usage, 57 
filer, 44 
flow of control in Notifier-based programs, 21 
font functions 

pf default (), 41,106 
p(~ open (), 41 

frame 
command line frame attributes, 386 
definition of, 16 
fitting around subwindows, 41 
frame header, 18 
layout of subwindows within a frame, 51,52,299,425 
menus, 18 
modifying destruction using the Notifier, 299 
modifying open/close using the Notifier, 297 
table of attributes, 382 

frame attributes, 382 
FRAME ARGC PTR ARGV,40,382 
FRAME - ARGS~55, 382 
FRAME-BACKGROUND COLOR, 115, 382 
FRAME-CLOSED, 382 -
FRAME-CLOSED RECT,382 
FRAME-CMDLINE HELP PROC,382 
FRAME=CURRENT=RECT~382 
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frame attributes, continued 
FRAME DEFAULT DONE PROC,382 
FRAME-DONE PROC, 382 
FRAME-EMBOLDEN LABEL, 382 
FRAME-FOREGROuND COLOR, 115, 382 
FRAME-ICON, 40, 382-
FRAME-INHERIT COLORS, 115, 382 
FRAME-LABEL,4O~382 
FRAME-NO CONFIRM, 41, 382 
FRAME-NTH SUBFRAME,383 
FRAME-NTH-SUBWINDOW,383 
FRAME-NTH -WINDOW, 383 
FRAME-OPEN RECT,383 
FRAME-SHOW -LABEL, 40, 45, 383 
FRAME=SUBWINDOWS_AD JU STABLE, 383 

free(3),311 
function keys, 88 

G 
generate procedure 

for menu, 244 
for menu item, 243 
for pull-right, 246 

generate procedure operation parameter values 
MENU DI SPLAY, 242 
MENU-DISPLAY DONE, 242 
MENU-NOTIFY, 242 
MENU=NOT I FY_DONE, 242 

get it imer(2), 285 
gfx subwindow 

pw use fast monochrome(),l25 
coJi;erted demo Programs, 454, 461 
converting to Sun View, 485 
demo programs converted to Sun View, 454 
monochrome in mUltiple plane groups, 125 

H 
header files 

overview, 27 
<suntool/canvas.h>,61 
<suntool/icon.h~261 
<suntool/menu.h~221 
<suntool/panel.h>,153 
<suntoollscrollbar .h>, 165,267 
<suntoollseln.h>,279 
<suntoollsunview.h>,27 
<suntool/textsw.h>,129 
<suntool/tty.h>,211 
<sunwindow/attr.h>,311 
<sunwindow/cms mono.h>,115 
<sunwindow/pix;in.h>,101 
<sunwindow/rect.h>,52 
<sunwindow/win cursor.h>,~3 
<sunwindow/win-input.h>,77 
<sunwindow/window_hs.h>,77,101 

I 
icon, 261 

definition of, 19 
interactive editor for icon images, 262 
interface summary, 328 
Loading Icon Images At Run Time, 263 
modifying the icon's image, 263 



icon, continued 
table of attributes, 328 
table of functions and macros, 329 

icon attributes, 328 
ICON FONT,328 
ICON-HEIGHT,328 
ICON-IMAGE, 328 
ICON-IMAGE RECT,328 
ICON - LABEL,-328 
ICON-LABEL RECT,328 
ICON= WIDTH,328 

icon functions and macros, 329 
DEFINE ICON FROM IMAGE () , 40, 262, 329 
i con c~ea te () , 262-:329 
icon-destroy (), 329 
icon-get (), 329 
icon = set (), 329 

image_browser_l,50 
image_browser _2, 53 
images 

in icons, 262 
in menus, 227 
mpr static (), 227,262 
usingimages generated with iconedit, 227, 262 

include files - see "header files", 27 
initiating event processing, 35 
input, 77 

ASCn events, 90, 333 
designee, 92 
environment, 79 
event descriptors, 90 
event macros, 96, 97 
flow of control, 97 
focus, 91 
focus control, 91 
grabbing all input, 92 
in canvases, 70 
interface summary, 330 
keyboard focus, 88, 91 
keyboard mask, 91 
mask, 91 thrll 95 
mouse motion, 86 
pick focus, 91 
pick mask, 91 
reading, 97 
recipient, 92 
refusing the keyboard focus, 88 
releasing, 92 
shift state, 97 
state, 96 
table of event codes, 82, 330 
table of event descriptors, 333 
table of input-related window attributes, 334 
Virtual User Input Device (VUID), 80 

input event codes 
SCROLL_REQUEST, 83, 331 

interposition, 287, 296 thrll302 
interval timers, 294 thru 296 
ioctl(2),286 
i t _interval struct, 296 
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K 
KBD _DONE, 88 
KBD_REQUEST,88 
KBD_USE,88 
KEY_LEFT, 88 
KEY_RIGHT,88 
KEY_TOP,88 
keyboard focus, 88 

L 
layout of items within a panel, 160 
layout of subwindows within a frame, 51 
libraries used in Sun View, 27 
LOC _DRAG, 86 
LOC _MOVE, 86 
LOC _ RGNENTER, 87 
LOC_RGNEXIT,87 
LOC~ STILL, 86 
LOC_TRAJECTORY,86 
LOC _ WINENTER, 87 
LOC_WINEXIT,87 
locator, see mouse 
locator motion event codes, 86 

M 
Menu, 327 
menu 

Index - Continued 

attributes to add pre-existing menu items, 235 
basic usage, 224 
callback procedures, 240 
client data, 228 
default selection, 249 
destruction, 238 
display stage of menu processing, 241 
example program, 416 
for panel items, 158 
generate procedure, 242 
inactive items, 231 
initial selection, 249 
interface summary, 335 
notification stage of menu processing, 242 
notify procedure, 228, 247 
pull-right, 221 
searching for a menu item, 239 
shadow, 228 
table of attributes, 335 
table of functions, 341 
table of menu item attributes, 339 
user customizable attributes, 250 
walking, 221 

menu attributes, 335 
MENU ACTION IMAGE, 237, 335, 339 
MENU-ACTION-ITEM, 237, 335, 339 
MENU-ACTION-PROC,339 
MENU-APPEND -ITEM, 235, 335, 339 
MENU-BOXED, 231, 250, 335, 339 
MENU-CENTER, 335, 339 
MENU-CLIENT DATA, 228,335, 339 
MENU-COLUMN -MAJOR, 335 
MENU-DEFAULT,335 
MENU=DEFAULT_ITEM, 249, 335 
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menu attributes, continued 
MENU DEFAULT SELECTION, 249,250,335 
MENU-DESCEND-FIRST, 239, 335 
MENU-FEEDBACK, 234, 339 
MENU-FIRST EVEN~335 
MENU-FONT, 228,233,250,335,339 
MENU - GEN PRoc, 242, 243, 244, 335, 339 
MENU - GEN - PROC IMAGE, 339 
MENU - GEN - PROC -ITEM, 242, 339 
MENU - GEN - PULLRIGHT, 246, 339 
MENU - GEN-:-PULLRIGHT IMAGE, 237,246,335,339 
MENU - GEN-PULLRIGHT -ITEM, 237, 246,335,339 
MENU-IMAGE, 339 -
MENU-IMAGE ITEM, 225, 229, 237,336, 339 
MENU-IMAGES, 227, 237, 336 
MENU-INACTIVE, 231, 339 
MENU-INITIAL SELECTION, 249,250,336 
MENU-INITIAL-SELECTION EXPANDED,25~336 
MENU-INITIAL-SELECTION-SELECTED,25~336 
MENU-INSERT, 234, 235, 336 -
MENU-INSERT ITEM, 235, 336 
MENU - INVERT:-340 
MENU-ITEM, 226, 233, 237, 336 
MENU-JUMP AFTER NO SELECTION, 250, 336 
MENU - JUMP-AFTER-SELECTION, 250,336 
MENU-LAST - EVENT~336 
MENU-LEFT -MARGIN, 230, 250, 336, 340 
MENU-~GIN,230,231,250,336,340 
MENU - NCOLS, 231, 336 
MENU - NITEMS, 233, 336 
MENU-NOTIFY PROe, 337 
MENU - NROWS, 231, 336 
MENU-NTH ITEM, 233, 337 
MENU-PARENT, 337, 340 
MENU - PULLRIGHT, 226, 233, 340 
MENU - PULLRIGHT DELTA, 250, 337 
MENU -PULLRIGHT -IMAGE, 237, 337, 340 
MENU -PULLRIGHT -ITEM, 236, 237,337,340 
MENU-RELEASE, 234, 238, 340 
MENU-RELEASE IMAGE, 340 
MENU-REMOVE, 235, 337 
MENU-REMOVE ITEM, 235, 337 
MENU-REPLACE, 235, 337 
MENU-REPLACE ITEM, 235, 337 
MENU-RIGHT MARGIN, 230,250,337,340 
MENU-SELECTED, 337, 340 
MENU-SELECTED ITEM, 249, 337 
MENU-SHADOW, 228, 232, 250, 337 
MENU-STAY UP, 337 
MENU-STRING, 226, 233, 340 
MENU-STRING ITEM, 225, 229, 237, 337, 340 
MENU-STRINGS, 237, 337 
MENU-TITLE IMAGE, 228, 338 
MENU-TITLE -ITEM, 228, 338 
MENU-TYPE, 338, 340 
MENU-VALID RESULT,338 
MENU = VALUE~225, 229, 340 

menu callback procedures 
generate procedures, 242 
notify and action procedures, 247 

menu data types 
Menu, 327 
Menu generate, 242, 327 
Menu=item, 327 
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menu fimctions, 341 
menu create 0,224,341 
menu-create item (), 234, 341 
menu-destroy () , 238, 341 
menu=destroy_withyroc 0,238,341 
menu find () , 239, 341 
menu-get (), 224, 341 
menu-return item(),342 
menu-return-value(),342 
menu-set () , 224, 341 
menu-show (), 224, 229, 240, 244,341 
menu=show_using_fd(),342 

menu item 
action procedure, 229, 247 
generate procedure, 229 
margins,230 
table of attributes, 339 
value of, 229 

menu package, 221thru 251 
menu processing 

display stage, 240 
notification stage, 240 

MENU DISPLAY, 242 
MENU-DISPLAY DONE,242 
Menu:=generat;, 242, 327 
Menu_item, 327 
MENU NOTIFY, 242 
MENU:=NOT I FY_DONE, 242 
menu yrompt () , 483 
message panel item, 158, 167 
META events, 86 
META_SHIFT_MASK, 96,97 
mouse 

event codes for mouse buttons, 86 
setting position of mouse cursor, 91 
tracking, 86 

mpr_static 0, 227, 262 
MS_LEFT,86 
MS_MIDDLE,86 
MS RIGHT,86 
m~tiple views in text subwindows, 147 

N 
namespaces reserved by SunView, 30 
Notifier 

asynchronous signal notification, 293 
base event handler, 296 
child process control events, 288 
client handle, 287 
converting existing programs to use the Notifier, 303 
debugging, 306 
discarding the default action, 299 
error handling, 305 
event handler function, 287 
flow of control in Notifier-based programs, 21 
interposing on frame open/close, 297 
interposing on resize events, 299,425 
interposition, 287 
overview, 20, 287 
pipes, 290 
polling, 295 



Notifier, continued 
prohibited signals, 286 
prohibited system calls, 285 
registering an event handler, 288 
restrictions imposed on clients, 285 
signal events, 291 
table of functions, 343 
when to use, 285 

Notifier functions, 343 
notify default wait3 (), 288,343 
notify-dispatch () ,303,343 
notify-do dispatch (), 216,304,343 
notify=dump (), 306 
notify_interpose_destroy_func(),299,343 
notify interpose event func(),297,343 
notify-interpose-wait3-func(),215 
notify-itimer value (), 285,296,343 
notify-next d~stroy func(),343 
notify-next - event func (), 297,344 
notify-no dispatch (), 304,344 
notify - pe"iror (), 305, 344 
notify-set destroy func(),286,344 
notify-set-excepti~n func(},286,344 
notify - set-input fun~ () , 286, 290, 292, 344 
notify-set - i time"i func () , 285, 294, 295,296, 344 
notify-set-output-func (), 286,292,345 
notify-set - signal-func (), 88,287,291,345 
notify-set - wai t3 func () ,286,288,345 
notify-sta"it(},345 
notify-stop (), 304, 345 
notify=:veto_destroy (), 300, 345 

notify procedure 
for menu, 228 
for panel button items, 167 
for panel choice items, 172 
for panel slider items, 184 
for panel text items, 180 
for panel toggle items, 176 

notify procs, 20 
NOTIFY_DONE, 288, 289, 290, 295,300, 302 
notify_errno,305 
Notify_error, 305 
NOT I FY_ERROR_ABORT,306 
NOTIFY _FUNC _NULL, 291, 305 
NOTIFY_IGNORED, 288, 289,293 
NOTIFY_OK, 305 
NOTIFY_POLLING_ITIMER,295 

o 
object 

definition of, 9 
destruction of, 300 
handle, 28 
non-window visual objects, 11 
window objects, 11 

opening a font, 41 

p 
painting panels and panel items, 185 
panel, 153, 327 

action functions, 190 
attributes, 346 
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panel, continued 
attributes applying to all item types, 160 
caret, 179 
caret item, 179 
caret manipUlation, 180 
creation, 159 
data types, 327 
default event-to-action mapping, 189 
definition of, 158 
event handling mechanism, 189 
interface summary, 346 
item label, 158 
item menu, 158 
iterating over all items in a panel, 188 
modifying attributes, 162 
painting, 185 
panel space vs. window space, 193 
panel-wide item attributes, 163 
positioning items within a panel, 160 
retrieving attributes, 163 
simple panel window example, 39 
table of attributes, 346 
table of functions and macros, 353 
table of generic panel item attributes, 347 
using scrollbars with, 165 

panel attribute settings 
PANEL ALL, 170, 176, 180, 184 
PANEL=: CLEAR, 185 
P ANEL CURRENT, 170 
PANEL-DONE, 184 
PANEL=:HORIZONTAL, 162,178 
PANEL_INVERTED, 172 
PANEL MARKED, 172 
PANEL-NO CLEAR, 185 
PANEL-NON PRINTABLE, 180 
PANEL-NONE, 170, 172, 176, 180, 185 
PANEL=:SPECIFIED,180 
PANEL_VERTICAL, 162, 170, 178 

panel attributes, 346 

Index - Continued 

PANEL ACCEPT KEYSTROKE, 189,190,346,347 
PANEL-BACKGROUND PROC, 189, 190,346 
PANEL-BLINK CARET, 164,346 
PANEL=:B UT TON, 160 
PANEL_CARET _ITEM, 162, 179, 346 
PANEL CHOICE, 160 
PANEL-CHOICE FONTS,349 
PANEL-CHOICE-lMAGE,164,349 
PANEL-CHOICE -IMAGES 170 349 
PANEL-CHOICE -STRING: 349' 
PANEL-CHOICE-STRINGS,170,349 
PANEL-CHO I CE-X, 349 
PANEL-CHOICE-XS,170,349 
PANEL-CHOI CE-Y,349 
PANEL-CHO I CE-YS, 349 
PANEL-CHOICE-YS,,170 
PANEL-CHOICES BOLD,349 
PANEL-CLIENT DATA, 188,347 
PANEL-CYCLE, 160 
PANEL-DISPLAY LEVEL, 170, 176,349 
PANEL-EVENT PROC, 189, 191,346,347 
PANEL-FEEDBACK, 172, 349 
PANEL-FIRST ITEM, 188,346 
PANEL-ITEM RECT,347 
PANEL=:ITEM=:X, 160,347 
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panel attributes, continued 
PANEL ITEM X GAP, 161; 346 
PANEL-ITEM - Y-:-160,347 
PANEL-ITEM-Y GAP, 161,346 
PANEL-LABEL BOLD, 163,346, 347 
PANEL-LABEL-FON~347 
PANEL-LABEL -IMAGE, 167,347 
PANEL-LABEL STRING, 167,347 
PANEL-LABEL-X, 162,347 
PANEL-LABEL-Y, 162,347 
PANEL-LAYOUT, 162, 163, 170,178,346,347,349 
PANEL-MARK IMAGE, 349 
PANEL - MARK-IMAGES, 170, 350 
PANEL-MARK - X, 350 
PANEL - MARK-xs, 170, 350 
PANEL - MARK - Y, 350 
PANEL-MARK - YS, 170,350 
PANEL - MASK-CHAR, 352 
PANEL-MAX VALUE, 184, 185,351 
PANEL-MENU CHOICE FONTS,347 
PANEL-MENU-CHOICE-IMAGES, 347 
PANEL-MENU -CHOICE-STRINGS, 183, 347 
PANEL-MENU -CHOICE -VALUES, 183,348 
PANEL -MENU-MARK IMAGE, 178, 350 
PANEL-MENU - NOMARK IMAGE, 178, 350 
PANEL-MENU-TITLE FONT,348 
PANEL-MENU-TITLE-IMAGE,348 
PANEL-MENU-TITLE-STRING,348 
PANEL-MESSAGE, 160-
PANEL-MIN VALUE, 184, 185, 351 
PANEL-NEXT ITEM, 188,348 
PANEL - NOMARK IMAGE,350 
PANEL - NOMARK -IMAGES, 170, 350 
PANEL-NOTIFY -LEVEL, 180, 184, 351, 352 
PANEL-NOTIFY - PROC, 167, 172, 180,348 
PANEL-NOTIFY -STRING, 180,352 
PANEL-PAINT, 163, 185,348 
PANEL-PARENT PANEL,348 
PANEL-SHOW ITEM, 164, 179,348 
PANEL-SHOW -MENU, 163,346, 348 
PANEL -SHOW -MENU MARK, 172, 350 
PANEL-SHOW-RANGE, 184,351 
PANEL-SHOW VALUE, 184,351 
PANEL-SLIDER WIDTH, 184, 351 
PANEL-TEXT, 160 
PANEL-TOGGLE, 160 
PANEL-TOGGLE VALUE,350 
PANEL-VALUE,162, 163, 185,350,351,352 
PANEL-VALUE DISPLAY LENGTH,178,352 
PANEL-VALUE -FONT, 35[352 
PANEL-VALUE -STORED LENGTH, 179, 352 
PANEL-VALUE -X, 162,348 
PANEL = VALUE = Y, 162, 348 

panel data types 
Panel,327 
Panel attribute,327 
Panel-item, 327 
Panel=setting, 327 

panel functions and macros, 353 
panel_accept_key (), 191,353 
panel_acceptyenu (), 191,353 
panel_acceptyreview (), 191,353 
panel_advance_caret (), 180,353 
panel_backup _caret () , 180, 353 
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panel functions and macros, continued 
panel_beginyreview (), 191,353 
panel button image () , 168, 353 
panel-cancel-preview () , 191,353 
panel-create -item (), 41, 160,353 
panel-default handle event (), 190,354 
panel-destroy -item () :-164,354 
panel-each it;mO,354 
panel-event () , 194,354 
panel-get(),163,354 
panel-get value(),l64 
panel yaint () , 185,354 
panel set (), 162, 354 
panel-set value(),162 
panel-text notify (), 181,354 
panel-update preview () , 191,355 
panel-update-scrolling size(),165,355 
panel=window=event(),194,355 

panel item 
accepting selection, 189 
basic item types, 158 
button item, 158, 167 Ihru 169 
choice item, 158, 170 Ihru 176 
choice item "creep", 161 
creation, 160 
cycle item description, 174 
default positioning, 161 
destroying, 164 
explicit positioning, 160 
item types for creation routine, 160 
layout of components, 162 
message item, 158, 167 
modifying attributes, 162 
painting, 185 
positioning, 160 
previewing selection, 189 
retrieving attributes, 163 
slider item, 159, 1841hru 185 
table of choice and toggle item attributes, 349 
table of slider item attributes, 351 
table of text item attributes, 352 
text item, 159, 178 Ihru 183 
toggle item, 159, 176 Ihru 178 

Panel_attribute, 327 
PANEL_EVENT_CANCEL,190 
PANEL_EVENT_DRAG_IN,190 
PANEL_EVENT_MOVE_IN,190 
PANEL_INSERT, 181 
Panel_item, 327 
PANEL_NEXT,181 
PANEL_NONE,181 
PANEL_PREVIOUS,181 
Panel_setting, 327 
performance hints - locking and batching, 108 
perror(3),305 
pipes, 290 
pixels,103 
pixrect, 103 
pixwin,101 

background color, 115 
batching, 109. 110 
bitplane control, 120 



pixwin, continued 
cgfour frame buffer, 124 
changing region size, 112 
clipping in a pixwin, 112 
clipping with regions, 112 
colormap, 118 
colormap manipulation, 113 
colormap name, 117 
destruction, 113 
determining region size, 112 
foreground color, 115 
interface summary, 356 
inverting colors, 119 
locking, 108, 109 
locking and batching interaction, 112 
performance hints, 109, 110 
plane groups, 124 
positioning, 52 
rasterop function, 104 
regions, 112 
rendering speed, 108 
retained regions, 112 
table of color manipUlation functions, 360 
table of drawing functions, 356 
what is a pix win? , 103 
write routines, 104 
writing text, 106 

pixwin functions and macros, 356 
pw use fast monochrome(},125 
pw - bat~h (), 111 
pw -batch off (), 111,356 
pw -batch-on (), 111,356 
pw - ba tchr-op (), 106, 356 
pw-blackonwhite(},119,360 
pw - char () , 105,356 
pw -close (), 113,356 
pw -copy (), 108,356 
pw - cyclecolormap (), 118,360 
pw-dbl access (), 123,360 
pw-dbl-flip 0,123,360 
pw - db 1-get (), 124, 360 
pw-dbl-release(),123,360 
pw - db 1-set () , 124, 360 
pw -get (), 108,356 
pw-get region rect (), 112,356 
pw - get~ttributes (), 120,360 
pw - getcmsname (), 117, 360 
pw - getcolormap (), 118,360 
pw-getdefaultcms(),361 
pw -line () , 107,357 
pw-lock (), 109,357 
PW-OP COUNT, 111 
pw-pf;ysclose (), 106,357 
pw - pfsysopen (), 106,357 
pw -polygon 2 (), 107,357 
pw-polylin; (), 107,357 
pw - polypoint () , 105,357 
pw-put (), 104,357 
pw J>utattributes (), 120,361 
pw putcolormap (), 118, 121,361 
pw-read (), 108,358 
pw-region (), 112, 358 
pw - repl rop ( ) , 105, 358 
pw=reset (), 110,358 
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pixwin functions and macros, continued 
pw reversevideo (), 119,361 
pw - rop ( ) , 104, 358 
pw - set region rect (), 112, 358 
pw-set~msname(}, 117,361 
pw-show (), 111,358 
pw -stencil (), 106,358 
pw-text (), 106, 359 
pw - traprop (), 107,359 
pw-ttext(),106,359 
pw-unlock (), 109,359 
pw -vector (), 105,359 
pw-whiteonblack(),119,361 
pw -write (), 104,359 
pw-writebackground(},104,359 
text routines, 105 

polling, 295 
pop-up windows, 16, 44 thru 49 

blocking, 47 
example program, 389 
non-blocking, 46 
restrictions, 49 

porting programs to Sun View, 303 

Index - Continued 

SunWindows-based, 477, see converting programs to Sun-
View 

programmatic scrolling, 275 
pty (pseudo-tty), 57 
pw_batch,I11,356 

R 
reading events, 97 
Rect struct, 52 
refusing the keyboard input focus, 88 
regions of a pix win, 112 
registering an event handler with the Notifier, 288 
releasing the event lock, 97 
rendering speed, 108 
reserved namespaces, 30 
restrictions on use of UNIX facilities by Sun View applications, 285 
row/column space in a window, 53 

example program, 406 

S 
sample programs, see example programs 
Scroll_motion,327 
scrollbar, 267, 327 

basic usage, 272 
model,269 
programmatic scrolling, 275 
SCROLLBAR default symbol, 272 
table of attributes, 362 
table of functions, 365 
thumbing, 271 
use with canvases, 64 
use with panels, 165 
user interface, 271 

scrollbar attributes, 362 
SCROLL ABSOLUTE CURSOR, 362 
SCROLL-ACTIVE CURSOR,362 
SCROLL-ADVANCED MODE,362 
SCROLL-BACKWARD-CURSOR,362 
SCROLL=BAR_COLO~362 
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scrollbar attributes, continued 
SCROLL BAR DISPLAY LEVEL,362 
SCROLL-BORDER, 362 -
SCROLL-BUBBLE COLOR,362 
SCROLL-BUBBLE-DISPLAY LEVEL,362 
SCROLL-BUBBLE-MARGIN,362 
SCROLL-DIRECTION, 273, 362 
SCROLL-END POINT AREA, 362 
SCROLL-FORWARD CURSOR, 362 
SCROLL-GAP, 362 -
SCROLL-HEIGHT, 272, 363 
SCROLL-LAST VIEW START, 275,363 
SCROLL - LEFT:-363 -
SCROLL-LINE HEIGHT,363 
SCROLL-MARGIN,363 
SCROLL-MARK, 363 
SCROLL-NORMALIZE, 363 
SCROLL-NOTIFY CLIENT,363 
SCROLL-OBJECT:-363 
SCROLL-OBJECT LENGTH, 269, 363 
SCROLL-PAGE BUTTON LENGTH,363 
SCROLL-PAGE-BUTTONS,363 
SCROLL-PAINT BUTTONS PROC,363 
SCROLL-PIXWIN, 363 -
SCROLL-PLACEMENT, 272, 363 
SCROLL - RECT, 272, 363 
SCROLL-REPEAT TlME,364 
SCROLL-REQUEST MOTION, 364 
SCROLL-REQUEST-OFFSET, 364 
SCROLL-THICKNESS, 272, 273, 364 
SCROLL-TO GRID,364 
SCROLL-TOP, 364 
SCROLL-VIEW LENGTH, 269, 364 
SCROLL-VIEW -START, 269, 275, 364 
SCROLL=WIDTH, 272, 364 

scrollbar data types 
Scroll motion, 327 
Scrollbar,327 
Scrollbar attribute,327 
Scrollbar-attribute value,327 
Scrollbar=setting,327 

scrollbar functions, 365 
scrollbar clear bubble (),365 
scrollbar - creat; (), 165,272,365 
scrollbar-destroy(),272 
scrollbar - get (), 272 
scrollbar~aint(),365 
scrollbar paint bubble (),365 
scrollbar=Vaint=clear(),365 
scrollbar scroll to (), 275, 365 
scrollbar=set (), 272, 365 

Scrollbar_attribute,327 
Scrollbar_attribute_value,327 
Scrollbar_setting,327 
selection of panel items 

buttons, 167 
choices, 172 
sliders, 184 
text, 179 
to ggles, 176 

Selection Service, 279 
setting position of mouse cursor, 91 
Setting the contents of a Text Subwindow 
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Setting the contents of a Text Subwindow, continued 
Setting contents, 140 

SHIFT_CAPSLOCK, 89 
SHIFT _ CTRL, 89 
SHIFT_LEFT,89 
SHIFT_LOCK, 89 
SHIFT_META, 89 
SHIFT_RIGHT, 89 
SHIFTMASK, 96, 97 
showcolor, 116 
S I GALRM, 286 
sigblock(2), 293 
SIGCHLD,286 
SIGCONT,285 
SIGIO,286 
signal(3), 285, 291 

Notifier-compatible version, 291 
signals - use with Notifier, 291 
SIGPIPE,292 
SIGTERM, 286 
SIGURG, 88,286 
s igvec(2), 285 
SIGVTALRM, 286 
slider panel item, 159, 184 thru 185 
stop key, 88 
subframe, 16 
subwindow layout 

discussion of image_browser _1 program, 50 
example program, 401 

subwindows, 16 
changinglayoutdynamicruly,52 
definition of, 19 
specifying layout, 51, 52 
specifying size, 50 

<suntool/canvas.h>,61 
<suntool/icon.h>,261 
<suntool/menu. h>, 221 
<suntool/panel.h>,153 
<suntool/scrollbar.h>,165,267 
<suntool/seln.h>,279 
<suntool/sunview.h>,27 
<suntool/textsw.h>,129 
<suntool/tty.h~211 

SunView 
changes in SunGS releases, 4 
code no longer supported, 5 
converting programs from SunWindows, 477 
data types, 324 
file descriptor limits, 57 
frame header, 18 
graphics standards in windows, 3 
history. 4 
interface outline, 27 
interface summary, 315 
libraries, 27 
model, 9 
objects, 9 
overview, 3 
plane groups, 126 
porting programs to, 303 



Sun View, continued 
reserved namespaces, 30 
restrictions on use of UNIX facilities by applications, 285 
source code of programs, 389 
standard functions for objects, 29 
summary of object types, 11 

<sunwindow/cms_mono.h>, 115 
<sunwindow/rect.h>,52 
<sunwindow/win_cursor.h>, 253 
Sun Windows 

converting programs to Sun View, 477 
equivalent code in SunView, Table C-1 

system(3),286 
system calls not to be used under SunView, 285 

T 
terminal emulator subwindow - see "tty subwindow", 211 
text notification procedure 

default, 181 
possible return values, 181 

text panel item, 159, 178 thru 183 
text subwindow, 129 

as a sequence of characters, 132 
attribute ordering, 132 
checking its status, 133 
concepts, 132 
creation, 132 
discarding edits, 139 
edit log, 138 
editing contents of, 136 
and the file system, 138 
finding text, 144 
getting a text selection, 132 
insertion point, 132, 135, 136, 137 
interface summary, 366 
manipulating the backing store, 136 
marking text, 145 
matching a span of characters, 144 
matching a specific pattern, 144 
multiple views, 147 
notification, 148 
overflow of edit log, 138 
positioning the caret, 135 
positioning the text, 141 
reading from, 135 
saving edits, 139 
setting selection, 147 
storing edits, 139 
table of attributes, 366 
table of functions, 372 
table of Textsw action attributes, 149,370 
table of Textsw -status values, 134,371 
writing to, 134 -

text subwindow attributes, 366 
TEXTSW ADJUST IS PENDING DELETE,366 
TEXTSW-AGAIN RECORDING,366 
TEXTSW-AUTO INDENT, 366 
TEXTSW-AUTO-SCROLL BY,366 
TEXTSW-BLINK CARET~366 
TEXTSW-BROWSIN~366 
TEXTSW-CHECKPOINT FREQUENCY,366 
TEXTSW -CLIENT DATA, 366 
TEXTSW=CONFIRM_OVERWRITE,366 

-499-

Index - Continued 

text subwindow attributes, continued 
TEXTSW CONTENTS, 135, 139, 366 
TEXTSW-CONTROL CHARS USE FONT,366 
TEXTSW=DISABLE=CD,366- -
TEXTSW DISABLE LOAD,367 
TEXTSW-EDIT COUNT,367 
TEXTSW=FILE~46, 133,367 
TEXTSW FILE CONTENTS,367 
TEXTSW-F I RST, 133,142,367 
TEXTSW -FIRST LINE, 142, 367 
TEXTSW-HISTORY LIMIT,367 
TEXTSW=IGNORE_LIMIT,367 
TEXTSW INSERT FROM FILE,367 
TEXTSW-INSERT-MAKES VISIBLE, 367 
TEXTSW-INSERTION POINT, 135,367 
TEXTSW-LEFT MARGIN,367 
TEXTSW - LENGTH, 132, 367' 
TEXTSW-LINE BREAK ACTION,367 
TEXTSW-LOWER CONTEXT,367 
TEXTSW-MARK DEFAULTS, 145 
TEXTSW-MARK-MOVE AT INSERT, 145 
TEXTSW - MEMORY MAXIMUM, 138, 368 
TEXTSW - MENU, 368 
TEXTSW -MODIFIED, 133,368 
TEXTSW-MULTI CLICK SPACE,368 
TEXTSW-MULTI-CLICK-TIMEOUT,368 
TEXTSW - NOTIFY PROC~148, 368 
TEXTSW-READ ONLY, 368 
TEXTSW - SCROLLBAR, 368 
TEXTSW - STATUS, 132, 133, 368 
TEXTSW-STORE CHANGES FILE,368 
TEXTSW-STORE-SELF IS-SAVE,368 
TEXTSW-UPDATE SCROLLBAR,369 
TEXTSW=UPPER_CONTEXT,369 

text subwindow constants 
TEXTSW INFINITY, 135, 136, 137 
TEXTSW-UNIT IS CHAR,136 
TEXTSW=UNIT=IS=LINE,136 

text subwindow data types 
Textsw,327 
Textsw index, 132, 327 
Textsw=status, 133,327 

text subwindow functions, 372 
textsw add mark (), 145,372 
textsw-app;nd file name(},138,372 
textsw -delete ("), 136~372 
textsw -edit (), 136,372 
textsw - erase (), 136,372 
textsw-file lines visible(},143,372 
text sw - find-byte s ("), 144, 372 
textsw-find-mark (), 146.373 
textsw -first (), 147,373 
textsw-index for file line(},142,373 
textsw -insert (), 134,373 
textsw - match bytes () , 144, 373 
textsw -next (T, 147,373 
textsw -normalize view (), 143,373 
textsw~ossibly_~ormalize(),143,373 
textsw remove mark (), 146, 374 
textsw-replac; bytes(},137,374 
textsw - reset () ~139, 150,374 
text sw - save () , 139, 150, 374 
textsw-screen line count(),143,374 
textsw=scroll=line;(},142,374 
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text subwindow functions, continued 
textsw set selection (), 147,374 
textsw= store (), 150 
textsw_store_file (), 139,375 

Textsw,327 
Text sw_act ion, 148 
Textsw_action attributes, 370,149 

TEXTSW ACTION CAPS LOCK, 149,370 
TEXTSW-ACTION-CHANGED DIRECTORY 149 370 - - - " 
TEXTSW ACTION EDITED FILE, 149, 370 
TEXTSW-ACTION-FILE IS READ ONLY, 149,370 
TEXTSW-ACTION-LOADED FILE, 149,370 
TEXT SW-ACT I ON-ED I TED-F ILE, 150 
TEXTSW-ACTION-LOADED-FILE,150 
TEXTSW-ACT ION-TOOL CLOSE, 149,370 
TEXT SW-ACT I ON-TOOL-DESTROY, 149,370 
TEXTSW=ACTION=TOOL=MGR, 149,370 
TEXTSW_ACTION_TOOL_QUIT, 149,370 
TEXTSW_ACTION_USING_MEMORY,149,370 

Textsw_index, 132,327 
TEXTSW_INFINITY, 135, 136, 137 
Textsw_status, 133,327 
Textsw_status values, 371, 134 

TEXTSW STATUS BAD ATTR, 134,371 
TEXTSW=STATUS=BAD=ATTR_VALUE,134,371 
TEXTSW STATUS CANNOT ALLOCATE, 134,371 
TEXTSW=STATUS=CANNOT=INSERT FROM FILE, 134, 

371 - -

TEXTSW_STATUS_CANNOT_OPEN INPUT, 134,371 
TEXTSW_STATUS_OKAY, 134,371-
TEXTSW_STATUS_OTHER_ERROR, 134,371 
TEXTSW_STATUS_OUT_OF_MEMORy,134,371 

TEXTSW_UNIT_IS_CHAR,136 
TEXTSW UNIT IS LINE, 136 
timeout e-;ents, 294 -
toggle panel item, 159, 176 thru 178 
translating events from canvas space to window space, 70, 98 
translating events from panel space to window space, 193 
tty subwindow 

creating, 213 
differences with Sun console, 214 
example program, 412 
example program to list files, 42 
file descriptor, 215 
input/output to tty subwindow, 213 
interface summary, 376 
monitoring, 215 
overview, 211 
reading and writing, 215 
special escape sequences, 215 
standard escape sequences, 214 
table of functions, 376 
table of special escape sequences, 377 

tty subwindow attributes 
TTY ARGV, 213, 215, 216, 376 
TTY=CONSOLE,376 
TTY_PAGE_MODE,376 
TTY_QUI T_ON_CH I LD_DEATH, 376 

tty subwindow functions, 376 
example program, 412 
ttysw input (), 42, 213, 376 
ttysw=output 0,214,376 
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u 
UNIX system calls and Sun View 

alarrn(3),285 
f cntl(2), 286, 290 
free(3),311 
getitimer(2),285 
I/O in a tty subwindow, 215 
ioctl(2), 286 
perror(3),305 
sigblock(2),293 
signal(3), 285, 291 
sigvec(2),285 
system calls not to be used, 285 
wai t(2), 286 
wai t3(2), 285, 288 

V 
views in text subwindows, 147 
Viltual User Input Device (VUID), 80 

W 
wai t(2), 286 
wai t3(2), 285, 288 
WIN_ASCI I_EVENTS, 90,333 
WIN_EXTEND_TO_EDGE,5~51 

WIN_IN_TRANSIT_EVENTS, 90, 333 
WIN_LEFT _KEYS, 90, 333 
WIN_MOUSE_BUTTONS, 90, 333 
WIN_NO_EVENTS,90,333 
WIN_REPAINT, 87 
WIN_RESIZE, 87 
WIN_RIGHT _KEYS, 90, 333 
WIN_STOP, 88 
WIN_TOP_KEYS, 90, 333 
WIN_UP_ASCII_EVENTS, 90, 333 
WIN_UP_EVENTS,90,333 
window, 33 

classes of windows, 16 
creation, 35 
destruction, 36 
initiating event processing, 35 
interface summary, 379 
limit to number of windows, 57 
simplest Sun View program, 37 
table of attributes, 379 
table of functions and macros, 384 
table of input-related window attributes, 334 

window attributes, 379 
WIN BELOW, 379 
WIN-BOTTOM MARGIN, 53, 379 
WIN-CLIENT - DATA, 379 
WIN-COLUMN-GAP,53,379 
WIN-COLUMN -WIDTH, 53, 379 
WIN = COLUMNS, 50, 159, 379 
WIN CONSUME KBD EVENT,70,379 
WIN-CONS UME-KBD-EVENT S, 379 
WIN=CONSUME=PICK_EVENT,379 
WIN CONSUME PICK EVENTS,379 
WIN = CURSOR, 255, 256, 379 
WIN DEVICE NAME,379 
WIN - DEVI CE -NUMBER, 379 
WIN = ERROR j~SG, 40, 379 



window attributes, continued 
WIN EVENT PROC, 70,81,379 
WIN-EVENT-STATE, 96, 379 
WIN - FD, 379-
WIN-FIT HEIGHT, 41,379 
WIN-FIT-WIDTH, 41, 380 
WIN =FONT, 41, 160,309, 380 
WIN GRAB ALL INPUT, 92, 380 
WIN-HEIGHT, 159,380 
WIN=HORIZONTAL_SCROLLBAR,165,267,380 
WIN IGNORE KBD EVENT,380 
WIN-IGNORE-KBD-EVENTS,380 
WIN-IGNORE-PICK EVENT, 380 
WIN-IGNORE-PICK-EVENTS,380 
WIN-INPUT DESIGNEE, 92, 380 
WIN-KBD FOCus,380 
WIN-KBD-INPUT MASK,380 
WIN-KEYBOARD FOCUS, 91 
WIN-LEFT MARGIN, 53, 380 
WIN - MENU:-380 
WIN-MOUSE XY, 91, 380 
WIN-NAME, 380 
WIN-OWNER, 380 
WIN-PERCENT HEIGHT,380 
WIN-PERCENT-WIDTH,381 
WIN-PICK INPUT MASK,381 
WIN-PIXWIN, 65, i03, 381 
WIN - RECT, 52, 381 
WIN-RIGHT MARGIN, 53, 381 
WIN-RIGHT-OF,381 
WIN-ROW GAP, 53,381 
WIN-ROW -HEIGHT, 53,381 
WIN = ROWS, 50, 159, 381 
WIN SCREEN RECT,381 
WIN-SHOW, 46, 381 
WIN-TOP MARGIN, 53, 381 
WIN-TYPE, 381 
WIN-VERTICAL SCROLLBAR, 165,267,381 
WIN-WIDTH, 159~381 
WIN-X, 52, 381 
WIN=Y, 52, 381 

window classes 
base frame, 16 
frame, 16 
pop-up, 16 
sub frame, 16 
subwindow,16 

window functions and macros, 384 
window bell () , 384 
window-create (), 35, 63, 297, 384 
window=default_event-proc (), 81, 384 
window destroy (), 36, 384 
window-done (), 36, 384 
window-fit (), 384 
window-fit height (), 41, 
window-fit-width(),41,384 
window-get ("),35,384 
window-loop (), 48,385 
window-main loop () , 35,303, 385 
window-read-event (), 71,97,193,385 
window-refuse kbd focus (), 88, 385 
window-releas; ev;nt lock(),97,385 
window-return (), 48, 385 
window=set (), 35,162,385 

Index - Continued 

-501-



Notes 



Notes 



Notes 



Notes 



Notes 



Notes 



Notes 


