




























































































































































































































































































Appendix: Curses/Terminfo Programmer's Guide 

The line 

#define refresh() wrefresh(stdscr) 

shows when refresh is called, it is expanded to call the routine 
wrefreshO. The latter routine in turn calls the two routines 
wnoutrefreshO and doupdateO. Many other routines also group 
two or three routines together to achieve a particular result. 

Caution: Macro expansion in curses programs may cause 
problems with certain sophisticated C features, such as the 
use of automatic incrementing variables. 

One final point about <curses.h>: it automatically includes 
<stdio.h> and the <termio.h> tty driver interface file. Including 
either file again in a program is harmless but wasteful. 

The Routines initscr(}, refresh(}, endwin(} 

The routines initscrO, refreshO, and endwinO initialize a terminal 
screen to an "in state," update the contents of the screen, and 
restore the terminal to an " out of state," respectively. Use the 
simple program that we introduced earlier to learn about each of 
these routines. 
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#include <curses.h> 

main() 
{ 

initscr(); /* initialize terminal settings and <curses.h> 
data structures and variables */ 

move( LINES/2 - 1, COLS/2 - 4 ); 
addstr (" Bulls" ) ; 
refresh(); /* send output to (update) terminal screen */ 
addstr (" Eye" ) ; 
refresh(); /* send more output to terminal screen */ 
endwin(); /* restore all terminal settings */ 

Figure -3. The Purposes of initscrO, refreshO, and endwinO in a 
Program 

A curses program usually starts by calling initscrO; the program 
should call initscrO only once. Using the environment variable 
$TERM as the section " How curses and terminfo Work 
Together" describes, this routine determines what terminal is 
being used. It then initializes all the declared data structures and 
other variables from <curses.h>. For example, initscrO wOllld 
initialize LINES and COLS for the sample program on whatever 
terminal it was run. If the Teletype 5425 were used, this routine 
would initialize LINES to 24 and COLS to 80. Finally, this 
routine writes error messages to stderr and exits if errors occur. 

During the execution of the program, output and input is handled 
by routines like moveO and addstrO in the sample program. For 
example, 

move( LINES/2 - 1, COLS/2 - 4 ); 

12 
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says to move the cursor to the left of the middle of the screen. 
Then the line 

addstr( "Bulls"); 

says to write the character string Bull s. For example, if the 
Teletype 5425 were used, these routines would position the cursor 
and write the character string at (11,36). 

Note: All curses routines that move the cursor move it 
from its home position in the upper left corner of a screen. 
The (LINES,COLS) coordinate at this position is (0,0) not 
(1,1). Notice that the vertical coordinate is given first and 
the horizontal second, which is the opposite of the more 
common 'x,y' order of screen (or graph) coordinates. The 
-1 in the sample program takes the (0,0) position into 
account to place the cursor on the center line of the 
terminal screen. 

Routines like moveO and addstrO do not actually change a 
physical terminal screen when they are called. The screen is 
updated only when refreshO is called. Before this, an internal 
representation of the screen called a window is updated. 

This is a very important concept, which we discuss below under 
" More about refreshO and Windows." 

Finally, a program ends by calling endwinO. This routine 
restores all terminal settings and positions the cursor at the lower 
left corner of the screen. 

13 
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Compiling a curses Program 

You compile programs that include curses routines as C language 
programs using the cc(l) command (documented in the 
Programmer's Reference Manual), which invokes the C compiler 
(see Chapter 2 in this guide for details). 

The routines are usually stored in the library JusrJlibJlibcurses.a. 
To direct the link editor to search this library, you must use the -1 
option with the cc command. 

The general command line for compiling a curses program 
follows: 

cc file.c -I curses -0 file 

file.c is the name of the source program; and file is the executable 
object module. 

14 
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Running a curses Program 

curses programs count on certain information being in a user's 
environment to run properly. Specifically, users of a program 
should usually include the following three lines in their .profile 
files: 

TERM=current terminal type 
export TERM 

tput init 

For an explanation of these lines, see the section" How curses 
and terminfo Work Together" in this chapter. Users of a curses 
program could also define the environment variables $LINES, 
$COLUMNS, and $TERMINFO in their .profile files. However, 
unlike $TERM, these variables do not have to be defined. 

If a curses program does not run as expected, you might want to 
debug it with sdb(I), which is documented in the Programmer's 
Reference Manual). When using sdb, you have to keep a few 
points in mind. First, a curses program is interactive and always 
has knowledge of where the cursor is located. An interactive 
debugger like sdb, however, may cause changes to the contents of 
the screen of which the curses program is not aware. 

Second, a curses program outputs to a window until refreshO or a 
similar routine is called. Because output from the program may be 
delayed, debugging the output for consistency may be difficult. 

Third, setting break points on routines that are macros, such as 
refreshO, does not work. You have to use the routines defined for 
these macros, instead; for example, you have to use wrefreshO 
instead of refreshO. See the above section, " The Header File 
<curses.h> ," for more information about macros. 

15 
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More about initscrO and Lines and Columns 

After determining a terminal's screen dimensions, initscrO sets the 
variables LINES and COLS. These variables are set from the 
terminfo variables lines and columns. These, in turn, are set 
from the values in the terminfo database, unless these values are 
overridden by the values of the environment $LINES and 
$COLUMNS. 

More about refreshO and Windows 

As mentioned above, routines do not update a terminal until 
refreshO is called. Instead, they write to an internal 
representation of the screen called a window. When refreshO is 
called, all the accumulated output is sent from the window to the 
current terminal screen. 

A window acts a lot like a buffer does when you use a UNIX 
system editor. When you invoke vi(l), for instance, to edit a file, 
the changes you make to the contents of the file are reflected in 
the buffer. The changes become part of the permanent file only 
when you use the w or ZZ command. Similarly, when you 
invoke a screen program made up of curses routines, they change 
the contents of a window. The changes become part of the 
current terminal screen only when refreshO is called. 

16 
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<curses.h> supplies a default window named stdscr (standard 
screen), which is the size of the current terminal's screen, for all 
programs using routines. The header file defines stdscr to be of 
the type WINDOW*, a pointer to a C structure which you might 
think of as a two-dimensional array of characters representing a 
terminal screen. The program always keeps track of what is on 
the physical screen, as well as what is in stdscr. When refreshO 
is called, it compares the two screen images and sends a stream of 
characters to the terminal that make the current screen look like 
stdscr. A curses program considers many different ways to do 
this, taking into account the various capabilities of the terminal 
and similarities between what is on the screen and what is on the 
window. It optimizes output by printing as few characters as is 
possible. Figure 4 illustrates what happens when you execute the 
sample curses program that prints BullsEye at the center of a 
terminal screen (see Figure 1). Notice in the figure that the 
terminal screen retains whatever garbage is on it until the first 
refreshO is called. This refreshO clears the screen and updates it 
with the current contents of stdscr. 
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initscr() 

move (LINES/2-1, 
COLS/1-4) 

[2, 3] 

addstr( "Bulls") 

refresh( ) 

stdscr 

D 

stdscr 

D 

stdscr 

Bulls D 

stdscr 

Bulls D 

physical screen 

(garbage) 

physical screen 

(garbage) 

physical screen 

(garbage) 

physical screen 

Bulls D 

Figure -4. The Relationship between stdscr and a Terminal 
Screen (Sheet 1 of 2) 

18 



Appendix: Curses/Terminfo Programmer's Guide 

stdscr physical screen 
addstr("Eye") 

BullsEye D Bulls D 

stdscr physical screen 

refresh() 
BullsEye D BullsEye D 

stdscr physical screen 
endwin() 

BullsEye D BullsEye 

D 

Figure -4. The Relationship Between stdscr and a Terminal 
Screen (Sheet 2 of 2) 
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You can create other windows and use them instead of stdscr. 
Windows are useful for maintaining several different screen 
images. For example, many data entry and retrieval applications 
use two windows: one to control input and output and one to 
print error messages that don't mess up the other window. 

It's possible to subdivide a screen into many windows, refreshing 
each one of them as desired. When windows overlap, the 
contents of the current screen show the most recently refreshed 
window. It's also possible to create a window within a window; 
the smaller window is called a subwindow. Assume that you are 
designing an application that uses forms, for example, an expense 
voucher, as a user interface. You could use subwindows to 
control access to certain fields on the form. 

Some curses routines are designed to work with a special type of 
window called a pad. A pad is a window whose size is not 
restricted by the size of a screen or associated with a particular 
part of a screen. You can use a pad when you have a particularly 
large window or only need part of the window on the screen at 
anyone time. For example, you might use a pad for an 
application with a spread sheet. 

Figure 5 represents what a pad, a subwindow, and some other 
windows could look like in comparison to a terminal screen. 
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terminal screen 

window window 

0 pad 

pad I SUbPadl 
SUb£ndow 

window I 

Figure -5. Multiple Windows and Pads Mapped to a Terminal 
Screen 

The section" Building Windows and Pads" in this chapter 
describes the routines you use to create and use them. If you'd 
like to see a curses program with windows now, you can turn to 
the window program under the section " curses Program 
Examples" in this chapter. 

21 



Appendix: Curses/Terminfo Programmer's Guide 

Getting Simple Output and Input 

Output 

The routines that provides for writing to stdscr are similar to 
those provided by the stdio(3S) library for writing to a file. They 
let you 

• write a character at a time - addchO 

• write a string - addstrO 

• format a string from a variety of input arguments - printwO 

• move a cursor or move a cursor and print character(s) -
moveO, mvaddchO, mvaddstrO, mvprintwO 

• clear a screen or a part of it - clearO, eraseO, clrtoeolO, 
clrtobotO 

Following are descriptions and examples of these routines. 

22 
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addchO 

SYNOPSIS 

#indude <curses.h> 

int addch(ch) 
chtype Chi 

NOTES 

• addchO writes a single character to stdscr. 

• The character is of the type chtype, which is defined in 
<curses.h>. chtype contains data and attributes (see" Output 
Attributes" in this chapter for information about attributes). 

• When working with variables of this type, make sure you 
declare them as chtype and not as the basic type (for example, 
short) that chtype is declared to be in <curses.h>. This will 
ensure future compatibility. 

• addchO does some translations. For example, it converts 

1. the <NL> character to a clear to end of line and a move 
to the next line 

2. the tab character to an appropriate number of blanks 

3. other control characters to their AX notation 

• addchO normally returns OK. The only time addchO returns 
ERR is after adding a character to the lower right-hand corner 
of a window that does not scroll. 

• addchO is a macro. 
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EXAMPLE 

#include <curses.h> 

main ( ) 
{ 

initscr(); 
addch( 'a'); 
refresh() ; 
endwin ( ) ; 

The output from this program will appear as follows: 

a 

$0 

Also see the show program under" curses Example Programs" in 
this chapter. 
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addstrO 

SYNOPSIS 

#include <curses.h> 

int addstr(str) 
char *str; 

NOTES 

• addstrO writes a string of characters to stdscr. 

• addstrO calls addchO to write each character. 

• addstrO follows the same translation rules as addchO. 

• addstrO returns OK on success and ERR on error. 

• addstrO is a macro. 
EXAMPLE 

Recall the sample program that prints the character string 
BullsEye. See Figures I, 2, and 4. 
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printwO 

SYNOPSIS 

#include <curses.h> 

int printw(fmt [,arg ... ]) 
char *fmt 

NOTES 

• printwO handles formatted printing on stdscr. 

• Like printf, printwO takes a format string and a variable 
number of arguments. 

• Like addstrO, printwO calls addchO to write the string. 

• printwO returns OK on success and ERR on error. 
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EXAMPLE 

#include <curses.h> 

main( ) 

char* title 

int no = 0; 

"Not specified"; 

1* Missing code. *1 

initscr(); 

1* Missing code. *1 

printw("%s is not in stock.\n", title); 

printw("Please ask the cashier to order %d for you.\n", 

no) ; 

refresh ( ) ; 

endwin( ) ; 

The output from this program will appear as follows: 

Not specified is not in stock. 
Please ask the cashier to order 0 for you. 

$0 
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moveO 

SYNOPSIS 

#inc1ude <curses.h> 

int move(y, x); 
int y, x; 

NOTES 

• moveO positions the cursor for stdscr at the given row y and 
the given column x. 

• Notice that moveO takes the y coordinate before the x 
coordinate. The upper left-hand coordinates for stdscr are 
(0,0), the lower right-hand (LINES - I, COLS - 1). See the 
section" The Routines initscrO, refreshO, and endwinO" for 
more information. 

• moveO may be combined with the write functions to form 

1. mvaddch( y, x, ch ), which moves to a given position and 
prints a character 

2. mvaddstr( y, x, str ), which moves to a given position 
and prints a string of characters 

3. mvprintw( y, x, fmt [,arg ... ]), 
which moves to a given position and prints a formatted 

string. 

• moveO returns OK on success and ERR on error. Trying to 
move to a screen position of less than (0,0) or more than 
(LINES - I, COLS - 1) causes an error. 

• moveO is a macro. 
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EXAMPLE 

#include <curses.h> 

main( ) 

initscr() ; 

addstr("Cursor should be here --> if move() works."); 

printw("\n\n\nPress <CR> to end test. H); 

move(O,25); 

refresh( ) ; 

getch( ); 

endwin( ) ; 

1* Gets <CR>; discussed below. *1 

Here's the output generated by running this program: 

Cursor should be here -->Oif move() works. 

Press <CR> to end test. 

After you press <CR> I the screen looks like this: 

Cursor should be here --> 

Press <CR> to end test. 
$0 

See the scatter program under" curses Program Examples" in this 
chapter for another example of using moveO. 
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clearO and eraseO 

SYNOPSIS 

#include <curses.h> 

int clearO 
int eras eO 

NOTES 

• Both routines change stdscr to all blanks. 

• clearO also assumes that the screen may have garbage that it 
doesn't know about; this routine first calls eras eO and then 
clearokO which clears the physical screen completely on the 
next call to refreshO for stdscr. See the curses(3X) manual 
page for more information about clearokO. 

• initscrO automatically calls clearO. 

• clearO always returns OK; eraseO returns no useful value. 

• Both routines are macros. 
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c1rtoeolO and c1rtobotO 

SYNOPSIS 

#inc1ude <curses.h> 

int c1rtoeolO 
int c1rtobotO 

NOTES 

• c1rtoeolO changes the remainder of a line to all blanks. 

• c1rtobotO changes the remainder of a screen to all blanks. 

• Both begin at the current cursor position inclusive. 

• Neither returns any useful value. 
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EXAMPLE 

The following sample program uses clrtobotO. 

#include <curses.h> 

maine ) 

initscr(); 

addstr("Press <CR> to delete from here to the end \ 

of the line and on."); 

addstr("\nDelete this too.\nAnd this."); 

move(O,30) ; 

refresh(); 

getch ( ) ; 

clrtobot( ) ; 

refresh( ) ; 

endwin( ); 

Here's the output generated by running this program: 

Press <CR> to delete from hereOto the end of the line and on. 
Delete this too. 
And this. 

Notice the two calls to refreshO: one to send the full screen of text 
to a terminal, the other to clear from the position indicated to the 
bottom of a screen. 
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Here's what the screen looks like when you press <CR>: 

$0 

See the show and two programs under" curses Example 
Programs" for examples of uses for clrtoeolO. 

Input 

routines for reading from the current terminal are similar to those 
provided by the stdio(3S) library for reading from a file. They let 
you 

• read a character at a time - getchO 

• read a <NL>-terminated string - getstrO 

• parse input, converting and assigning selected data to an 
argument list - scanwO 

The primary routine is getchO, which processes a single input 
character and then returns that character. This routine is like the 
C library routine getcharO(3S) except that it makes several 
terminal- or system-dependent options available that are not 
possible with getcharO. For example, you can use getchO with 
the curses routine keypadO, which allows a program to interpret 
extra keys on a user's terminal, such as arrow keys, function keys, 
and other special keys that transmit escape sequences, and treat 
them as just another key. See the descriptions of getchO and 
keypadO on the curses(3X) manual page for more information 
about keypadO. 
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getchO SYNOPSIS 

#include <curses.h> 

int getchO 

NOTES 

• getchO reads a single character from the current terminal. 

• getchO returns the value of the character or ERR on 'end of 
file,' receipt of signals, or non-blocking read with no input. 

• getchO is a macro. 

• See the discussions about echoO, noechoO, cbreakO, 
nocbreakO, rawO, norawO, halfdelayO, nodelayO, and 
keypadO below and in curses(3X). 
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The following pages describe and give examples of the basic 
routines for getting input in a screen program. 

EXAMPLE 

#include <curses.h> 

main( ) 

int ch; 

initscr() ; 

cbreak ( ) ; 

addstr("Press any character: "); 

refresh ( ) ; 

ch = getch(); 

printw("\n\n\nThe character entered was a '%c' .\n", 

ch) ; 

refresh ( ) ; 

endwin( ); 

The output from this program follows. The first refreshO sends 
the addstrO character string from stdscr to the terminal: 
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Then assume that a w is typed at the keyboard. getchO accepts 
the character and assigns it to ch. Finally, the second refreshO is 
called and the screen appears as follows: 

Press any character: w 

The character entered was a 'w'. 

$0 

For another example of getchO, see the show program under 
" c~rses Example Programs" in this chapter. 
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getstrO 

SYNOPSIS 

#include <curses.h> 

int getstr(str) 
char *stri 

NOTES 

• getstrO reads characters and stores them in a buffer until a 
<CR>, <NL>, or <ENTER> is received from stdscr. getstrO 
does not check for buffer overflow. 

• The characters read and stored are in a character string. 

• getstrO is a macro; it calls getchO to read each character. 

• getstrO returns ERR if getchO returns ERR to it. Otherwise it 
returns OK. 

• See the discussions about echoO, noechoO, cbreakO, 
nocbreakO, rawO, norawO, halfdelayO, nodelayO, and 
keypadO below and in curses(3X). 
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EXAMPLE 

#include <curses.h> 

main( ) 

char str[256]; 

initscr() ; 

cbreak( ) ; 

addstr("Enter a character string terminated by <CR>;\n\n"); 

refresh ( ) ; 

getstr ( str) ; 

printw("\n\n\nThe string entered was \n'%s'\n", str); 

refresh ( ) ; 

endwin ( ) ; 

Assume you entered the string 'I enjoy learning about the UNIX 
system.' The final screen (after entering <CR» would appear as 
follows: 

Enter a character string terminated by <CR>: 

I enjoy learning about the UNIX system. 

The string entered was 
'I enjoy learning about the UNIX system.' 

$0 
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scanwO 

SYNOPSIS 

#include <curses.h> 

int scanw(fmt [, arg ... ]) 
char *fmt; 

NOTES 

• scanwO calls getstrO and parses an input line. 

• Like scanf(3S), scanwO uses a format string to convert and 
assign to a variable number of arguments. 

• scanwO returns the same values as scanfO. 

• See scanf(3S) for more information. 
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EXAMPLE 

#include <curses.h> 

maine ) 

char string[100]; 

float number; 

initscr( ); 

cbreak ( ) ; 

echo ( ) ; 

1* Explained later in the *1 

1* section "Input Options" *1 

addstr("Enter a number and a string separated by \ 

a comma: "); 

refresh ( ) ; 

scanw("%f,%s",&number,string); 

clear ( ) ; 

printw("The string was \"%s\" and the number was %f.", 

string,number); 

refresh( ) ; 

endwin( ) ; 

Notice the two calls to refreshO. The first call updates the screen 
with the character string passed to addstrO, the second with the 
string returned from scanwO. Also notice the call to dearO. 
Assume you entered the following when prompted: 2,twin. After 
running this program, your terminal screen would appear, as 
follows: 

The string was "twin" and the number was 2.000000. 

$0 
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Controlling Output and Input 

Output Attributes 

When we talked about addchO, we said that it writes a single 
character of the type chtype to stdscr. chtype has two parts: a 
part with information about the character itself and another part 
with information about a set of attributes associated with the 
character. The attributes allow a character to be printed in reverse 
video, bold, underlined, and so on. 

stdscr always has a set of current attributes that it associates with 
each character as it is written. However, using the routine 
attrsetO and related curses routines described below, you can 
change the current attributes. Below is a list of the attributes and 
what they mean: 

• A_BLINK - blinking 

• A_BOLD - extra bright or bold 

• A_DIM - half bright 

• A_REVERSE - reverse video 

• A_STANDOUT - a terminal's best highlighting mode 

• A_UNDERLINE - underlining 

• A_AL TCHARSET - alternate character set (see the section 
"Drawing Lines and Other Graphics" in this chapter) 

To use these attributes, you must pass them as arguments to 
attr~etO and related routines; they can also be ORed with the 
bitwise OR (I ) to addchO. 
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Note: Not all terminals are capable of displaying all 
attributes. If a particular terminal cannot display a 
requested attribute, a curses program attempts to find a 
substitute attribute. If none is possible, the attribute is 
ignored. 

Let's consider a use of one of these attributes. To display a word 
in bold, you would use the following code: 

printw("A word in H); 
attrset(A_BOLD); 
printw("boldface"); 
attrset(O); 
printw(" really stands out.\n"); 

refresh( ); 

Attributes can be turned on singly, such as attrset(A_BOLD) in 
the example, or in combination. To turn on blinking bold text, for 
example, you would use attrset(A_BLINK I A_BOLD). Individual 
attributes can be turned on and off with the curses routines 
attronO and attroffO without affecting other attributes. attrset(O) 
turns all attributes off. 

Notice the attribute called A_STANDOUT. You might use it to 
make text attract the attention of a user. The particular hardware 
attribute used for standout is the most visually pleasing attribute a 
terminal has. Standout is typically implemented as reverse video 
or bold. Many programs don't really need a specific attribute, 
such as bold or reverse video, but instead just need to highlight 
some text. For such applications, the A_STANDOUT attribute is 
recommended. Two convenient functions, standoutO and 
standendO can be used to turn on and off this attribute. 
standendO, in fact, turns of all attributes. 
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In addition to the attributes listed above, there are two bit masks 
called A_CHARTEXT and A_ATTRIBUTES. You can use these bit 
masks with the curses function inchO and the C logical AND ( & ) 
operator to extract the character or attributes of a position on a 
terminal screen. See the discussion of inchO on the curses(3X) 
manual page. 

Following are descriptions of attrsetO and the other curses 
routines that you can use to manipulate attributes. 
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attronO, attrsetO, and attroffO 

SYNOPSIS 

#include <curses.h> 

int attron( attrs ) 
chtype attrs; 

int attrset( attrs ) 
chtype attrs; 

int attroff( attrs ) 
chtype attrs; 

NOTES 

to attronO turns on the requested attribute attrs in addition to 
any that are currently on. attrs is of the type chtype and is 
defined in <curses.h>. ' 

to attrsetO turns on the requested attributes attrs instead of any 
that are currently turned on. 

• attroffO turns off the requested attributes attrs if they are on. 

• The attributes may be combined using the bitwise OR ( I ). 

• All return OK. 
EXAMPLE 

See the highlight program under" curses Example Programs" in 
this chapter. 
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standoutO and standendO 

SYNOPSIS 

#include <curses.h> 

int standoutO 
int standendO 

NOTES 

• standoutO turns on the preferred highlighting attribute, 
A_STANDOUT, for the current terminal. This routine is 
equivalent to attron(A_STANDOUT). 

• standendO turns off all attributes. This routine is equivalent 
to attrset(O). 

• Both always return OK. 
EXAMPLE 

See the highlight program under" curses Example Programs" in 
this chapter. 
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Bells, Whistles, and Flashing Lights 

Occasionally, you may want to get a user's attention. Two 
routines were designed to help you do this. They let you ring the 
terminal's chimes and flash its screen. 

flashO flashes the screen if possible, and otherwise rings the bell. 
Flashing the screen is intended as a bell replacement, and is 
particularly useful if the bell bothers someone within ear shot of 
the user. The routine beepO can be called when a real beep is 
desired. (If for some reason the terminal is unable to beep, but 
able to flash, a call to beepO will flash the screen.) 

beepO and flashO 

SYNOPSIS 

#include <curses.h> 

int flashO 
int beepO 

NOTES 

• flashO tries to flash the terminals screen, if possible, and, if 
not, tries to ring the terminal bell. 

• beepO tries to ring the terminal bell, if possible, and, if not, 
tries to flash the terminal screen. 

• Neither returns any useful value. 
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Input Options 

The UNIX system does a considerable amount of processing on 
input before an application ever sees a character. For example, it 
does the following: 

• echoes (prints back) characters to a terminal as they are typed 

• interprets an erase character (typically #) and a line kill 
character (typically @) 

• interprets a CTRL-D (control d) as end of file (EOF) 

• interprets interrupt and quit characters 

• strips the character's parity bit 

• translates <CR> to <NL> 

Because a curses program maintains total control over the screen, 
curses turns off echoing on the UNIX system and does echoing 
itself. At times, you may not want the UNIX system to process 
other characters in the standard way in an interactive screen 
management program. Some curses routines, noechoO and 
cbreakO, for example, have been designed so that you can change 
the standard character processing. Using these routines in an 
application controls how input is interpreted. Figure 6 shows 
some of the major routines for controlling input. 

Every program accepting input should set some input options. 
This is because when the program starts running, the terminal on 
which it runs may be in cbreakO, rawO, nocbreakO, or norawO 
mode. Although the program starts up in echoO mode, as Figure 
6 shows, none of the other modes are guaranteed. 
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The combination of noechoO and cbreakO is most common in 
interactive screen management programs. Suppose, for instance, 
that you don't want the characters sent to your application 
program to be echoed wherever the cursor currently happens to 
be; instead, you want them echoed at the bottom of the screen. 
The curses routine noechoO is designed for this purpose. 
However, when noechoO turns off echoing, normal erase and kill 
processing is still on. Using the routine cbreakO causes these 
characters to be uninterpreted. 
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Input Characters 
Options Interpreted U ninterpreted 

Normal interrupt, quit 
'out of curses stripping 
state' <CR> to <NL> 

echoing 
erase, kill 
EOF 

Normal echoing All else 
curses 'start up (simulated) undefined. 
state' 

cbreakO interrupt, quit erase, kill 
and echoO stripping EOF 

echOing 

cbreakO interrupt, quit echOing 
and noechoO stripping erase, kill 

EOF 

nocbreakO break, quit echOing 
and noechoO stripping 

erase, kill 
EOF 

nocbreakO See caution below. 
and echoO 

n10 <CR> to <NL> 

nonl0 <CR> to <NL> 

rawO break, quit 
(instead of stripping 
cbreakO) 

Figure -6. Input Option Settings for curses Programs 
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Caution: Do not use the combination nocbreakO and 
noechoO. If you use it in a program and also use getchO, 
the program will go in and out of cbreakO mode to get 
each character. Depending on the state of the tty driver 
when each character is typed, the program may produce 
undesirable output. 

In addition to the routines noted in Figure 6, you can use the 
curses routines norawO, halfdelayO, and nodelayO to control 
input. See the curses(3X) manual page for discussions of these 
routines. 

The next few pages describe noechoO, cbreakO and the related 
routines echoO and nocbreakO in more detail. 
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echoO and noechoO 

SYNOPSIS 

#include <curses.h> 

int echoO 
int noechoO 

NOTES 

• echoO turns on echoing of characters by curses as they are 
read in. This is the initial setting. 

• noechoO turns off the echoing. 

• Neither returns any useful value. 

• curses programs may not run properly if you turn on echoing 
with nocbreakO. See Figure 6 and accompanying caution. 
After you turn echoing off, you can still echo characters with 
addchO· 

EXAMPLE 

See the editor and show programs under" curses Program 
Examples" in this chapter. 
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cbreakO and nocbreakO 

SYNOPSIS 

#include < curses.h > 
int cbreakO 
int nocbreakO 

NOTES 

• cbreakO turns on 'break for each character' processing. A 
program gets each character as soon as it is typed, but the 
erase, line kill, and CTRL-D characters are not interpreted. 

• nocbreakO returns to normal 'line at a time' processing. This 
is typically the initial setting. 

• Neither returns any useful value. 

• A curses program may not run properly if cbreakO is turned 
on and off within the same program or if the combination 
nocbreakO and echoO is used. 

• See Figure 6 and accompanying caution. 
EXAMPLE 

See the editor and show programs under " curses Program 
Examples" in this chapter. 
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Building Windows and Pads 

An earlier section in this chapter, " More about refreshO and 
Windows" explained what windows and pads are and why you 
might want to use them. This section describes the curses 
routines you use to manipulate and create windows and pads. 

Output and Input 

The routines that you use to send output to and get input from 
windows and pads are similar to those you use with stdscr. The 
only difference is that you have to give the name of the window 
to receive the action. Generally, these functions have names 
formed by putting the letter w at the beginning of the name of a 
stdscr routine and adding the window name as the first 
parameter. For example, addch(' c') would become 
waddch(mywin, 'c') if you wanted to write the character c to the 
window my win. Here's a list of the window (or w) versions of 
the output routines discussed in " Getting Simple Output and 
Input." 

• waddch(win, ch) 

• mvwaddch(win, y, x, ch) 

• waddstr(win, str) 

• mvwaddstr(win, y, x, str) 

• wprintw(win, fmt [, argo .. J) 

• mvwprintw(win, y, x, fmt [, arg ... J) 

• wmove(win, y, x) 
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• wc1ear(win) and werase(win) 

• wc1rtoeoUwin) and wc1rtobot(win) 

• wrefreshO 

You can see from their declarations that these routines differ from 
the versions that manipulate stdscr only in their names and the 
addition of a win argument. Notice that the routines whose 
names begin with mvw take the win argument before the y, x 
coordinates, which is contrary to what the names imply. See 
curses(3X) for more information about these routines or the 
versions of the input routines getch, getstrO, and so on that you 
should use with windows. 

All w routines can be used with pads except for wrefreshO and 
wnoutrefreshO (see below). In place of these two routines, you 
have to use prefreshO and pnoutrefreshO with pads. 

The Routines wnoutrefreshO and doupdateO 

If you recall from the earlier discussion about refreshO, we said 
that it sends the output from stdscr to the terminal screen. We 
also said that it was a macro that expands to wrefresh(stdscr) (see 
"What Every curses Program Needs" and" More about refreshO 
and Windows" ). 

The wrefreshO routine is used to send the contents of a window 
(stdscr or one that you create) to a screen; it calls the routines 
wnoutrefreshO and doupdateO. Similarly, prefreshO sends the 
contents of a pad to a screen by calling pnoutrefreshO and 
doupdateO· 
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Using wnoutrefreshO-or pnoutrefreshO (this discussion will be 
limited to the former routine for simplicity)-and doupdateO, you 
can update terminal screens with more efficiency than using 
wrefreshO by itself. wrefreshO works by first calling 
wnoutrefreshO, which copies the named window to a data 
structure referred to as the virtual screen. The virtual screen 
contains what a program intends to display at a terminal. After 
calling wnoutrefreshO, wrefreshO then calls doupdateO, which 
compares the virtual screen to the physical screen and does the 
actual update. If you want to output several windows at once, 
calling wrefreshO will result in alternating calls to wnoutrefreshO 
and doupdateO, causing several bursts of output to a screen. 
However, by calling wnoutrefreshO for each window and then 
doupdateO only once, you can minimize the total number of 
characters transmitted and the processor time used. The following 
sample program uses only one doupdateO: 

#include <curses.h> 

main( ) 
{ 

WINDOW *w 1, *w2; 

initscr(); 
w1 = newwin(2,6,O,3) 
w2 = newwin(1,4,5,4) 
waddstr(w1, "Bulls") 
wnoutrefresh(w1); 
waddstr(w2, "Eye"); 
wnoutrefresh(w2); 
doupdate() ; 
endwin ( ) ; 
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Notice from the sample that you declare a new window at the 
beginning of a curses program. The lines 

w1 newwin(2,6,O,3); 
w2 newwin(1,4,5,4); 

declare two windows named w 1 and w2 with the routine 
newwinO according to certain specifications. newwinO is 
discussed in more detail below. 

Figure 7 illustrates the effect of wnoutrefreshO and doupdateO on 
these two windows, the virtual screen, and the physical screen: 
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stdscr@ (0,0) virtual screen physical screen 

o o 
(garbage) 

stdscr@ (0,0) virtual screen physical screen 

o o 
(garbage) 

wl@ (0,3) 

~ 
stdscr@ (0,0) virtual screen physical screen 

o o 
(garbage) 

wl@ (0,3) w2@ (5,4) 

~ ~ 

Figure -7. The Relationship Between a Window and a 
Terminal Screen (Sheet 1 of 3) 
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stdscr@ (0,0) virtual screen physical screen 
wnoutrefresh (w2) 

0 Bulls 

(garbage) 

Eye D 

wl@ (0,3) w2@ (5,4) 

I BUllSOI S 
stdscr@ (0,0) virtual screen physical screen 

doupdate ( ) D Bulls Bulls 

EyeD Eye D 

wl@ (0,3) w2@ (5,4) 

I BullsO I S 
stdscr@ (0,0) virtual screen physical screen 

endwin ( ) D Bulls Bulls 

EyeD 
D 

Eye 

wl@ (0,3) w2@ (5,4) 

I BUllSOI S 
Figure -7. The Relationship Between a Window and a 

Terminal Screen (Sheet 2 of 3) 
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stdscr@ (0,0) virtual screen physical screen 

o 
(garbage) 

wl@ (0,3) w2@ (5,4) 

I Bulls ° I ~ 
stdscr@ (0,0) virtual screen physical screen 

wnoutrefress (wI) 0 Bulls 

waddstr (w2, 
"Bulls") 

(garbage) 

wl@ (0,3) w2@ (5,4) 

I BUllSOI ~ 
stdscr@ (0,0) virtual screen physical screen 

o Bulls 0 

(garbage) 

wl@ (0,3) w2@ (5,4) 

I BUllSOI S 
Figure -7. The Relationship Between a Window and a 

Terminal Screen (Sheet 3 of 3) 
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New Windows 

Following are descriptions of the routines newwinO and 
subwinO, which you use to create new windows. For information 
about creating new pads with newpadO and subpadO, see the 
curses(3X) manual page. 
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newwinO 

SYNOPSIS 

#include <eurses.h> 

WINDOW *newwin(nlines, neols, begin_y, begin_x) 
int nlines, neols, begin_y, begin_xi 

NOTES 

· newwinO returns a pointer to a new window with a new data 
area. 

• The variables nlines and neols give the size of the new 
window. 

· begin_y and begin_x give the screen coordinates from (0,0) of 
the upper left corner of the window as it is refreshed to the 
current screen. 

EXAMPLE 

Recall the sample program using two windows; see Figure 7. Also 
see the window program under" curses Program Examples" in 
this chapter. 
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subwinO 

SYNOPSIS 

#include <curses.h> 

WINDOW *subwin(orig, nlines, neols, begin_y, begin_x) 
WINDOW *orig; 
int nlines, neols, begin_y, begin_x; 

NOTES 

• subwinO returns a new window that points to a section of 
another window, orig. 

• nlines and neols give the size of the new window. 

• begin_y and begin_x give the screen coordinates of the upper 
left corner of the window as it is refreshed to the current 
screen. 

• Subwindows and original windows can accidentally overwrite 
one another. 
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EXAMPLE 

#include <curses.h> 

main ( ) 

WINDOW *sub; 

initscr( ); 

box(stdscr, 'w', 'w'); 

mvwaddstr(stdscr,7,10,"------- this is 10,10"); 

mvwaddch(stdscr,8,10,' I'); 

mvwaddch(stdscr,9, 10, 'v'); 

sub = subwin(stdscr,10,20,10,10); 

box ( sub, , s ' , , s ' ) ; 

wnoutrefresh(stdscr); 

wrefresh(sub); 

endwin( ); 

This program prints a border of ws around the stdscr (the sides of 
your terminal screen) and a border of s's around the subwindow 
sub when it is run. For another example, see the window 
program under" curses Program Examples" in this chapter. 
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Using Advanced curses Features 

Knowing how to use the basic curses routines to get output and 
input and to work with windows, you can design screen 
management programs that meet the needs of many users. The 
curses library, however, has routines that let you do more in a 
program than handle I/O and multiple windows. The following 
few pages briefly describe some of these routines and what they 
can help you do-namely, draw simple graphics, use a terminal's 
soft labels, and work with more than one terminal in a single 
curses program. 

You should be comfortable using the routines previously discussed 
in this chapter and the other routines for I/O and window 
manipulation discussed on the curses(3X) manual page before you 
try to use the advanced curses features. 

Caution: The routines described under" Routines for 
Drawing Lines and Other Graphics" and" Routines for 
Using Soft Labels" are features that are new for UNIX 
System V Release 3.0. If a program uses any of these 
routines, it may not run on earlier releases of the UNIX 
system. You must use the Release 3.0 version of the 
library on UNIX System V Release 3.0 to work with 
these routines. 

Routines for Drawing Lines and Other Graphics 

Many terminals have an alternate character set for drawing simple 
graphics (or glyphs or graphic symbols). You can use this 
character set in curses programs. curses use the same names for 
glyphs as the VT100 line drawing character set. 

To use the alternate character set in a curses program, you pass a 
set of variables whose names begin with ACS_ to the curses 
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routine waddchO or a related routine. For example, 
ACS_ULCORNER is the variable for the upper left corner glyph. 
If a terminal has a line drawing character for this glyph, 
ACS_ULCORNER's value is the terminal's character for that glyph 
OR'd ( I ) with the bit-mask A_ALTCHARSET. If no line drawing 
character is available for that glyph, a standard ASCII character 
that approximates the glyph is stored in its place. For example, 
the default character for ACS_HLINE, a horizontal line, is a -
(minus sign). When a close approximation is not available, a + 
(plus sign) is used. All the standard ACS_ names and their 
defaults are listed on the curses(3X) manual page. 

Part of an example program that uses line drawing characters 
follows. The example uses the curses routine boxO to draw a box 
around a menu on a screen. boxO uses the line drawing 
characters by default or when I (the pipe) and - are chosen. (See 
curses(3X).) Up and down more indicators are drawn on the box 
border (using ACS_UARROW and ACS_DARROW) if the menu 
contained within the box continues above or below the screen: 

box(menuwin, ACS_VLINE, ACS_HLINE); 

/* output the up/down arrows */ 
wmove(menuwin, maxy, maxx - 5); 

/* output up arrow or horizontal line */ 
if (moreabove) 

waddch(menuwin, ACS_UARROW); 
else 

addch(menuwin, ACS_HLINE); 

/*output down arrow or horizontal line */ 
if (morebelow) 

waddch(menuwin, ACS_DARROW); 
else 

waddch(menuwin, ACS_HLINE); 
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Here's another example. Because a default down arrow (like the 
lowercase letter v) isn't very discernible on a screen with many 
lowercase characters on it, you can change it to an uppercase V. 

if ( ! (ACS_DARROW & A_ALTCHARSET» 
ACS_DARROW = 'V'; 

For more information, see curses(3X) in the Programmer's Reference 
Manual. 

Routines for Using Soft Labels 

Another feature available on most terminals is a set of soft labels 
across the bottom of their screens. A terminal's soft labels are 
usually matched with a set of hard function keys on the keyboard. 
There are usually eight of these labels, each of which is usually 
eight characters wide and one or two lines high. 

The curses library has routines that provide a uniform model of 
eight soft labels on the screen. If a terminal does not have soft 
labels, the bottom line of its screen is converted into a soft label 
area. It is not necessary for the keyboard to have hard function 
keys to match the soft labels for a curses program to make use of 
them. 

Let's briefly discuss most of the curses routines needed to use soft 
labels: slk_initO, slk_setO, slk_refreshO and slk_noutrefreshO, 
slk_clear, and slk_restore. 

When you use soft labels in a curses program, you have to call 
the routine slk_intO before initscrO. This sets an internal flag for 
initscrO to look at that says to use the soft labels. If initscrO 
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discovers that there are fewer than eight soft labels on the screen, 
that they are smaller than eight characters in size, or that there is 
no way to program them, then it will remove a line from the 
bottom of stdscr to use for the soft labels. The size of stdscr and 
the LINES variable will be reduced by 1 to reflect this change. A 
properly written program, one that is written to use the LINES 
and COLS variables, will continue to run as if the line had never 
existed on the screen. 

slk_initO takes a single argument. It determines how the labels 
are grouped on the screen should a line get removed from stdscr. 
The choices are between a 3-2-3 arrangement as appears on AT&T 
terminals, or a 4-4 arrangement as appears on Hewlett-Packard 
terminals. The curses routines adjust the width and placement of 
the labels to maintain the pattern. The widest label generated is 
eight characters. 

The routine slk_setO takes three arguments, the label number 
(1-8), the string to go on the label (up to eight characters), and the 
justification within the label (0 = left justified, 1 = centered, and 2 
= right justified). 

The routine slk_noutrefreshO is comparable to wnoutrefreshO in 
that it copies the label information onto the internal screen image, 
but it does not cause the screen to be updated. Since a wrefreshO 
commonly follows, slk_noutrefreshO is the function that is most 
commonly used to output the labels. 

Just as wrefreshO is equivalent to a wnoutrefreshO followed by a 
doupdateO, so too the function slk_refreshO is equivalent to a 
slk_noutrefreshO followed by a doupdateO. 

To prevent the soft labels from getting in the way of a shell 
escape, slk_clearO may be called before doing the endwinO. This 
clears the soft labels off the screen and does a doupdateO. The 
function slk_restoreO may be used to restore them to the screen. 
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See the curses(3X) manual page for more information about the 
routines for using soft labels. 

Working with More than One Terminal 

A curses program can produce output on more than one terminal 
at the same time. This is useful for single process programs that 
access a common database, such as multi-player games. 

Writing programs that output to multiple terminals is a difficult 
business, and the curses library does not solve all the problems 
you might encounter. For instance, the programs-not the library 
routines-must determine the file name of each terminal line, and 
what kind of terminal is on each of those lines. The standard 
method, checking $TERM in the environment, does not work, 
because each process can only examine its own environment. 

Another problem you might face is that of multiple programs 
reading from one line. This situation produces a race condition 
and should be avoided. However, a program trying to take over 
another terminal cannot just shut off whatever program is 
currently running on that line. (Usually, security reasons would 
also make this inappropriate. But, for some applications, such as 
an inter-terminal communication program, or a program that takes 
over unused terminal lines, it wQuld be appropriate.) A typical 
solution to this problem requires each user logged in on a line to 
run a program that notifies a master program that the user is 
interested in joining the master program and tells it the 
notification program's process ID, the name of the tty line, and the 
type of terminal being used. Then the program goes to sleep until 
the master program finishes. When done, the master program 
wakes up the notification program and all programs exit. 

A curses program handles multiple terminals by always having a 
current terminal. All function calls always affect th~ current 
terminal. The master program should set up each terminal, saving 
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a reference to the terminals in its own variables. When it wishes 
to affect a terminal, it should set the current terminal as desired, 
and then call ordinary curses routines. 

References to terminals in a curses program have the type 
SCREEN*. A new terminal is initialized by calling newterm(type, 
outfd, infd). newterm returns a screen reference to the terminal 
being set up. type is a character string, naming the kind of 
terminal being used. outfd is a stdio(3S) file pointer (FILE*) used 
for output to the terminal and infd a file pointer for input from the 
terminal. This call replaces the normal call to initscrO, which 
calls newterm(getenv("TERM"), stdout, stdin). 

To change the current terminal, call set_term(sp) where sp is the 
screen reference to be made current. set_termO returns a 
reference to the previous terminal. 

It is important to realize that each terminal has its own set of 
windows and options. Each terminal must be initialized 
separately with newtermO. Options such as cbreakO and 
noechoO must be set separately for each terminal. The functions 
endwinO and refreshO must be called separately for each 
terminal. Figure 8 shows a typical scenario to output a message to 
several terminals. 
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for (i = ° ; i < n term; i ++ ) 
{ 

set term(terms[i]); 
mvaddstr(O, 0, "Important message"); 
refresh(); 

Figure -8. Sending a Message to Several Terminals 

See the two program under" curses Program Examples" in this 
chapter for a more complete example. 

Working with terminfo Routines 

Some programs need to use lower level routines (i.e., primitives) 
than those offered by the curses routines. For such programs, the 
terminfo routines are offered. They do not manage your terminal 
screen, but rather give you access to strings and capabilities which 
you can use yourself to manipulate the terminal. 

There are three circumstances when it is proper to use terminfo 
routines. The first is when you need only some screen 
management capabilities, for example, making text standout on a 
screen. The second is when writing a filter. A typical filter does 
one transformation on an input stream without clearing the screen 
or addressing the cursor. If this transformation is terminal 
dependent and clearing the screen is inappropriate, use of the 
terminfo routines is worthwhile. The third is when you are 
writing a special purpose tool that sends a special purpose string 
to the terminal, such as programming a function key, setting tab 
stops, sending output to a printer port, or dealing with the status 
line. Otherwise, you are discouraged from using these routines: 
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the higher level curses routines make your program more portable 
to other UNIX systems and to a wider class of terminals. 

Note: You are discouraged from using terminfo routines 
except for the purposes noted, because curses routines 
take care of all the glitches present in physical terminals. 
When you use the terminfo routines, you must deal with 
the glitches yourself. Also, these routines may change 
and be incompatible with previous releases. 

What Every terminfo Program Needs 

A terminfo program typically includes the header files and 
routines shown in Figure 9. 

#include <curses.h> 
#include <term.h> 

setupterm( (char*)O, 1, (int*)O ); 

putp(clear_screen); 

reset shell mode(); 
exit(O); -

Figure -9. Typical Framework of a terminfo Program 

The header files <curses.h> and <term.h> are required because 
they contain the definitions of the strings, numbers, and flags used 
by the terminfo routines. setuptermO takes care of initialization. 
Passing this routine the values (char*)O, 1, and (int*)O invokes 
reasonable defaults. If setuptermO can't figure out what kind of 
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terminal you are on, it prints an error message and exits. 
reset_shell_modeO performs functions similar to endwinO and 
should be called before a terminfo program exits. 

A global variable like clear_screen is defined by the call to 
setuptermO. It can be output using the terminfo routines putpO 
or tputsO, which gives a user more control. This string should not 
be directly output to the terminal using the C library routine 
printf(3S), because it contains padding information. A program 
that directly outputs strings will fail on terminals that require 
padding or that use the xonJxoff flow control protocol. 

At the terminfo level, the higher level routines like addchO and 
getchO are not available. It is up to you to output whatever is 
needed. For a list of capabilities and a description of what they 
do, see terminfo(4); see curses(3X) for a list of all the terminfo 
routines. 

Compiling and Running a terminfo Program 

The general command line for compiling and the guidelines for 
running a program with terminfo routines are the same as those 
for compiling any other curses program. See the sections 
" Compiling a curses Program" and" Running a curses Program" 
in this chapter for more information. 

An Example terminfo Program 

The example program termhl shows a simple use of terminfo 
routines. It is a version of the highlight program (see" curses 
Program Examples" ) that does not use the higher level curses 
routines. termhl can be used as a filter. It includes the strings to 
enter bold and underline mode and to turn off all attributes. 
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j* 
* A terminfo level version of the highlight program. 
*j 

#include <curses.h> 
#include <term.h> 

ipt ulmode = 0; j* Currently underlining * j 

main(argc, argv) 
int argc; 

{ 
char * * argv; 

FILE *fd; 
int c, c2; 
int outchO; 

if (argc > 2) 
{ 

} 

fprintf(stderr, " Usage: termhl [file]\n"); 
exit(l); 

if (argc == 2) 
{ 

} 

fd = fopen(argv[l], " r" ); 
if (fd == NULL) 
{ 

perror(argv[l ]); 
exit(2); 

else 
{ 

fd = stdin; 
} 
setupterm«char*)O, 1, (int*)O); 
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} 

for (;;) 
{ 

} 

c = getc(fd); 
if (c == EOF) 
break; 
if (c == '\') 
{ 

} 

c2 = getc(fd); 
switch (c2) 
{ 

} 

case 'B': 
tputs(enter_bold_mode, 1, outch); 
continue; 
case 'U': 
tputs(enter_underline_mode, 1, outch); 
ulmode = 1; 
continue; 
case 'N': 
tputs(exit_attribute_mode, 1, outch); 
ulmode = 0; 
continue; 

putch(c); 
putch(c2); 

else 
putch(c); 

fc1ose(fd); 
fflush(stdout); 
resettermO; 
exit(O); 

/* 
* This function is like putchar, but it checks for underlining. 

*/ 
putch(c) 

74 



Appendix: Curses/Terminfo Programmer's Guide 

/* 

int c; 

outch(c); 
if (ulmode && underline_char) 
{ 

} 

outch('\b'); 
tputs(underline_char, 1, outch); 

* Outchar is a function version of putchar that can be passed to 
* tputs as a routine to call. 
*/ 

outch(c) 
int c; 

putchar(c); 

Let's discuss the use of the function tputs(cap, affcnt, outc) in this 
program to gain some insight into the terminfo routines. tputsO 
applies padding information. Some terminals have the capability 
to delay output. Their terminal descriptions in the terminfo 
database probably contain strings like $<20>, which means to pad 
for 20 milliseconds (see the following section" Specify 
Capabilities" in this chapter). tputs generates enough pad 
characters to delay for the appropriate time. 

tputO has three parameters. The first parameter is the string 
capability to be output. The second is the number of lines 
affected by the capability. (Some capabilities may require padding 
that depends on the number of lines affected. For example, 
insert_line may have to copy all lines below the current line, and 
may require time proportional to the number of lines copied. By 
convention affcnt is 1 if no lines are affected. The value 1 is used, 
rather than 0, for safety, since affcnt is multiplied by the amount 
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of time per item, and anything multiplied by 0 is 0.) The third 
parameter is a routine to be called with each character. 

For many simple programs, affent is always 1 and oute always 
calls putchar. For these programs, the routine putp(eap) is a 
convenient abbreviation. termhl could be simplified by using 
putpO· 

Now to understand why you should use the curses level routines 
instead of terminfo level routines whenever possible, note the 
special check for the underline_char capability in this sample 
program. Some terminals, rather than having a code to start 
underlining and a code to stop underlining, have a code to 
underline the current character. termhl keeps track of the current 
mode, and if the current character is supposed to be underlined, 
outputs underline_char, if necessary. Low level details such as 
this are precisely why the curses level is recommended over the 
terminfo level. curses takes care of terminals with different 
methods of underlining and other terminal functions. Programs at 
the terminfo level must handle such details themselves. 

termhl was written to illustrate a typical use of the terminfo 
routines. It is more complex than it need be in order to illustrate 
some properties of terminfo programs. The routine vidattr (see 
curses(3X» could have been used instead of directly outputting 
enter_bold_mode, enter_underline_mode, and 
exit_attribute_mode. In fact, the program would be more robust 
if it did, since there are several ways to change video attribute 
modes. 
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Working with the terminfo Database 

The terminfo database describes the many terminals with which 
curses programs, as well as some UNIX system tools, like vi(l), 
can be used. Each terminal description is a compiled file 
containing the names that the terminal is known by and a group 
of comma-separated fields describing the actions and capabilities 
of the terminal. This section describes the terminfo database, 
related support tools, and their relationship to the curses library. 

Writing Terminal Descriptions 

Descriptions of many popular terminals are already described in 
the terminfo database. However, it is possible that you'll want to 
run a curses program on a terminal for which there is not 
currently a description. In that case, you'll have to build the 
description. 

The general procedure for building a terminal description is as 
follows: 

1. Give the known names of the terminal. 

2. Learn about, list, and define the known capabilities. 

3. Compile the newly-created description entry. 

4. Test the entry for correct operation. 

5. Go back to step 2, add more capabilities, and repeat, as 
necessary. 

Building a terminal description is sometimes easier when you 
build small parts of the description and test them as you go along. 
These tests can expose deficiencies in the ability to describe the 
terminal. Also, modifying an existing description of a similar 
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terminal can make the building task easier. (Lest we forget the 
UNIX motto: Build on the work of others.) 

In the next few pages, we follow each step required to build a 
terminal description for the fictitious terminal named" my term." 

Name the Terminal 

The name of a terminal is the first information given in a 
terminfo terminal description. This string of names, assuming 
there is more than one name, is separated by pipe symbols ( I ). 
The first name given should be the most common abbreviation for 
the terminal. The last name given should be a long name that 
fully identifies the terminal. The long name is usually the 
manufacturer's formal name for the terminal. All names between 
the first and last entries should be known synonyms for the 
terminal name. All names but the formal name should be typed 
in lowercase letters and contain no blanks. Naturally, the formal 
name is entered as closely as possible to the manufacturer's name. 

Here is the name string from the description of the AT&T 
Teletype 5420 Buffered Display Terminal: 

54201att54201AT&T Teletype 5420, 

Notice that the first name is the most commonly used 
abbreviation and the last is the long name. Also notice the 
comma at the end of the name string. 
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Here's the name string for our fictitious terminal, my term: 

mytermlmytmlminelfancYlterminallMy FANCY Terminal, 

Terminal names should follow common naming conventions. 
These conventions start with a root name, like 5425 or my term, 
for example. The root name should not contain odd characters, 
like hyphens, that may not be recognized as a synonym for the 
terminal name. Possible hardware modes or user preferences 
should be shown by adding a hyphen and a 'mode indicator' at 
the end of the name. For example, the 'wide mode' (which is 
shown by a -w) version of our fictitious terminal would be 
described as myterm-w. term(5) describes mode indicators in 
greater detail. 

Learn About the Capabilities 

After you complete the string of terminal names for your 
description, you have to learn about the terminal's capabilities so 
that you can properly describe them. To learn about the 
capabilities your terminal has, you should do the following: 

• See the owner's manual for your terminal. It should have 
information about the capabilities available and the character 
strings that make up the sequence transmitted from the 
keyboard for each capability. 

• Test the keys on your terminal to see what they transmit, if 
this information is not available in the manual. You can test 
the keys in one of the following ways - type: 

stty -echo; cat -vu 
Type in the keys you want to test; 
for example, see what right arrow (--) transmits. 
<CR> 
<CTRL-D> 
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or 

sUyecho 

cat> / dev /null 
Type in the escape sequences you want to test; 
for example, see what \E [H transmits. 
<CTRL-D> 

• The first line in each of these testing methods sets up the 
terminal to carry out the tests. The <CTRL-D> helps return 
the terminal to its normal settings. 

• See the terminfo(4) manual page. It lists all the capability 
names you have to use in a terminal description. The 
following section, " Specify Capabilities," gives details. 

Specify Capabilities 

Once you know the capabilities of your terminal, you have to 
describe them in your terminal description. You describe them 
with a string of comma-separated fields that contain the 
abbreviated terminfo name and, in some cases, the terminal's 
value for each capability. For example, bel is the abbreviated 
name for the beeping or ringing capability. On most terminals, a 
CTRL-G is the instruction that produces a beeping sound. 
Therefore, the beeping capability would be shown in the terminal 
description as bel= ~ G,. 

The list of capabilities may continue onto multiple lines as long as 
white space (that is, tabs and spaces) begins every line but the 
first of the description. Comments can be included in the 
description by putting a # at the beginning of the line. 

The terminfo(4) manual page has a complete list of the 
capabilities you can use in a terminal description. This list 
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contains the name of the capability, the abbreviated name used in 
the database, the two-letter code that corresponds to the old 
termcap database name, and a short description of the capability. 
The abbreviated name that you will use in your database 
descriptions is shown in the column titled" Capname." 

Note: For a curses program to run on any given terminal, 
its description in the terminfo database must include, at 
least, the capabilities to move a cursor in all four 
directions and to clear the screen. 

A terminal's character sequence (value) for a capability can be a 
keyed operation (like CTRL-G), a numeric value, or a parameter 
string containing the sequence of operations required to achieve 
the particular capability. In a terminal description, certain 
characters are used after the capability name to show what type of 
character sequence is required. Explanations of these characters 
follow: 

# This shows a numeric value is to follow. This character 
follows a capability that needs a number as a value. For 
example, the number of columns is defined as cols#80;. 

This shows that the capability value is the character 
string that follows. This string instructs the terminal 
how to act and may actually be a sequence of 
commands. There are certain characters used in the 
instruction strings that have special meanings. These 
special characters follow: 

This shows a control character is to be used. For 
example, the beeping sound is produced by a 
CTRL-G. This would be shown as ~G. 
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\E or \e These characters followed by another character 
show an escape instruction. An entry of \EC would 
transmit to the terminal as ESCAPE-C. 

\n These characters provide a <NL> character 
sequence. 

\1 These characters provide a linefeed character 
sequence. 

\r These characters provide a return character 
sequence. 

\ t These characters provide a tab character sequence. 

\b These characters provide a backspace character 
sequence. 

\f These characters provide a formfeed character 
sequence. 

\s These characters provide a space character 
sequence. 

\nnn This is a character whose three-digit octal is nnn, 
where nnn can be one to three digits. 

$< > These symbols are used to show a delay in 
milliseconds. The desired length of delay is 
enclosed inside the" less than/greater than" 
symbols « ». The amount of delay may be a 
whole number, a numeric value to one decimal 
place (tenths), or either form followed by an 
asterisk (*). The * shows that the delay will be 
proportional to the number of lines affected by the 
operation. For example, a 20-millisecond delay per 
line would appear as $<20*>. See the terminfo(4) 
manual page for more information about delays and 
padding. 
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Sometimes, it may be necessary to comment out a capability so 
that the terminal ignores this particular field. This is done by 
placing a period ( . ) in front of the abbreviated name for the 
capability. For example, if you would like to comment out the 
beeping capability, the description entry would appear as 

.bel= A G, 

With this background information about specifying capabilities, 
let's add the capability string to our description of my term. We'll 
consider basic, screen-oriented, keyboard-entered, and parameter 
string capabilities. 

Basic Capabilities Some capabilities common to most terminals 
are bells, columns, lines on the screen, and overstriking of 
characters, if necessary. Suppose our fictitious terminal has these 
and a few other capabilities, as listed below. Note that the list 
gives the abbreviated terminfo name for each capability in the 
parentheses following the capability description: 

• An automatic wrap around to the beginning of the next line 
whenever the cursor reaches the right-hand margin (am). 

• The ability to produce a beeping sound. The instruction 
required to produce the beeping sound is A G (bel). 

• An 80-column wide screen (cols). 

• A 3D-line long screen (lines). 

• Use of xonjxoff protocol (xon). 

83 



Appendix: Curses/Terminfo Programmer's Guide 

By combining the name string (see the section" Name the 
Terminal" ) and the capability descriptions that we now have, we 
get the following general terminfo database entry: 

mytermlmytmlminelfancYlterminallMy FANCY terminal, 

am, bel=AG, cols#80, lines#30, xon, 

Screen-Oriented Capabilities Screen-oriented capabilities 
manipulate the contents of a screen. Our example terminal 
my term has the following screen-oriented capabilities. Again, the 
abbreviated command associated with the given capability is 
shown in parentheses. 

• A <CR> is a CTRL-M (cr). 

• A cursor up one line motion is a CTRL-K (cuul). 

• A cursor down one line motion is a CTRL-J (cudl). 

• Moving the cursor to the left one space is a CTRL-H (cubl). 

• Moving the cursor to the right one space is a CTRL-L (cufl). 

• Entering reverse video mode is an ESCAPE-D (smso). 

• Exiting reverse video mode is an ESCAPE-Z (rmso). 

• A clear to the end of a line sequence is an ESCAPE-K and 
should have a 3-millisecond delay (el). 

• A terminal scrolls when receiving a <NL> at the bottom of a 
page (ind). 
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The revised terminal description for my term including these 
screen-oriented capabilities follows: 

mytermlrnytrnlminelfancYlterrninallMy FANCY Terminal, 
am, bel=AG, cols#80, lines#30, xon, 
cr=AM, CUU1=AK, cud1=AJ, cub1=AH, cuf1=AL, 
srnso=\ED, rrnso=\EZ, el=\EK$<3>, ind=\n, 

Keyboard-Entered Capabilities Keyboard-entered capabilities are 
sequences generated when a key is typed on a terminal keyboard. 
Most terminals have, at least, a few special keys on their 
keyboard, such as arrow keys and the backspace key. Our 
example terminal has several of these keys whose sequences are, 
as follows: 

• The backspace key generates a CTRL-H (kbs). 

• The up arrow key generates an ESCAPE-[ A (kcuul). 

• The down arrow key generates an ESCAPE-[ B (kcudl). 

• The right arrow key generates an ESCAPE-[ C (kcufl). 

• The left arrow key generates an ESCAPE-[ D (kcubl). 

• The home key generates an ESCAPE-[ H (khome). 
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Adding this new information to our database entry for my term 
produces: 

mytermlmytmlminelfancYlterminallMy FANCY Terminal, 
am, bel=AG, cols#80, lines#30, xon, 
cr=AM, CUU1=AK, cud1=AJ, cub1=AH, cuf1=AL, 
smso=\ED, rmso=\EZ, el=\EK$<3>, ind=O 
kbs=AH, kcuu1=\E[A, kcud1=\E[B, kcuf1=\E[C, 
kcub1=\E[D, khome=\E[H, 

Parameter String Capabilities Parameter string capabilities are 
capabilities that can take parameters - for example, those used to 
position a cursor on a screen or turn on a combination of video 
modes. To address a cursor, the cup capability is used and is 
passed two parameters: the row and column to address. String 
capabilities, such as cup and set attributes (sgr) capabilities, are 
passed arguments in a terminfo program by the tparmO routine. 

The arguments to string capabilities are manipulated with special 
'%' sequences similar to those found in a printf(3S) statement. In 
addition, many of the features found on a simple stack-based RPN 
calculator are available. cup, as noted above, takes two 
arguments: the row and column. sgr, takes nine arguments, one 
for each of the nine video attributes. See terminfo(4) for the list 
and order of the attributes and further examples of sgr. 

Our fancy terminal's cursor position sequence requires a row and 
column to be output as numbers separated by a semicolon, 
preceded by ESCAPE-[ and followed with H. The coordinate 
numbers are I-based rather than O-based. Thus, to move to row 
5, column 18, from (0,0), the sequence would be output. 

Integer arguments are pushed onto the stack with a '%p' sequence 
followed by the argument number, such as '%p2' to push the 
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second argument. A shorthand sequence to increment the first 
two arguments is '%i'. To output the top number on the stack as 
a decimal, a '%d' sequence is used, exactly as in printf. Our 
terminal's cup sequence is built up as follows: 

or 

cu = 

\E[ 
%i 

%p1 
%d 

%p2 
%d 
H 

Meanin 

output ESCAPE-[ 
increment the two arguments 
push the 1st argument (the row) onto the stack 
output the row as a decimal 
output a semi-colon 
push the 2nd argument (the column) onto the stack 
output the column as a decimal 
output the trailing letter 

cup=\E[%i%p1%d;%p2%dH, 

Adding this new information to our database entry for my term 
produces: 

mytermlmytmlminelfancYlterminallMy FANCY Terminal, 
am, bel=AG, cols#80, lines#30, xon, 
cr=AM, CUU1=AK, cud1=AJ, cub1=AH, cuf1=AL, 
smso=\ED, rmso=\EZ, el=\EK$<3>, ind=O 
kbs=AH, kcuu1=\E[A, kcud1=\E[B, kcuf1=\E[C, 
kcub1=\E[D, khome=\E[H, 
cup=\E[%i%p1%d;%p2%dH, 

See terminfo(4) for more information about parameter string 
capabilities. 
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Compile the Description 

The terminfo database entries are compiled using the tic compiler. 
This compiler translates terminfo database entries from the source 
format into the compiled format. 

The source file for the description is usually in a file suffixed with 
.ti. For example, the description of my term would be in a source 
file named myterm.ti. The compiled description of my term 
would usually be placed in /usr/lib/terminfo/m/myterm, since 
the first letter in the description entry is m. Links would also be 
made to synonyms of my term, for example, to If/fancy. If the 
environment variable $TERMINFO were set to a directory and 
exported before the entry was compiled, the compiled entry would 
be placed in the $TERMINFO directory. All programs using the 
entry would then look in the new directory for the description file 
if $TERMINFO were set, before looking in the default 
/usr/lib/terminfo. The general format for the tic compiler is as 
follows: 

tic [-v] [-c] file 

The -v option causes the compiler to trace its actions and output 
information about its progress. The -c option causes a check for 
errors; it may be combined with the -v option. file shows what 
file is to be compiled. If you want to compile more than one file 
at the same time, you have to first use cat(l) to join them 
together. The following command line shows how to compile the 
terminfo source file for our fictitious terminal: 

tic -v myterm.ti<CR> 
(The trace information appears as the compilation 
proceeds.) 

Refer to the tic(lM) manual page in the System Administrator's 
Reference Manual for more information about the compiler. 
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Test the Description 

Let's consider three ways to test a terminal description. First, you 
can test it by setting the environment variable $TERMINFO to 
the path name of the directory containing the description. If 
programs run the same on the new terminal as they did on the 
older known terminals, then the new description is functional. 

Second, you can test for correct insert line padding. by 
commenting out xon in the description and then editing (using 
vi(l» a large file (over 100 lines) at 9600 baud (if possible), and 
deleting about 15 lines from the middle of the screen. Type u 
(undo) several times quickly. If the terminal messes up, then 
more padding is usually required. A similar test can be used for 
inserting a character. 

Third, you can use the tput(l) command. This command outputs 
a string or an integer according to the type of capability being 
described. If the capability is a Boolean expression, then tput sets 
the exit code (0 for TRUE, 1 for FALSE) and produces no output. 
The general format for the tput command is as follows: 

tput [-Ttype] capname 

The type of terminal you are requesting information about is 
identified with the - Ttype option. Usually, this option is not 
necessary because the default terminal name is taken from the 
environment variable $TERM. The capname field is used to show 
what capability to output from the terminfo database. 

The following command line shows how to output the" clear 
screen" character sequence for the terminal being used: 

tput dear 
(The screen is cleared.) 
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The following command line shows how to output the number of 
columns for the terminal being used: 

tput col8 
(The number of columns used by the terminal appears here.) 

The tput(l) manual page found in the User's Reference Manual 
contains more information on the usage and possible messages 
associated with this command. 

Comparing or Printing terminfo Descriptions 

Sometime you may want to compare two terminal descriptions or 
quickly look at a description without going to the terminfo source 
directory. The infocmp(lM) command was designed to help you 
with both of these tasks. Compare two descriptions of the same 
terminal; for example, 

mkdir /tmp/old /tmp/new 
TERMINFO=/tmp/old tic 01d5420.ti 
TERMINFO=/tmp/new tic new5420.ti 
infocmp -A /tmp/old -B /tmp/new -d 5420 5420 

compares the old and new 5420 entries. 

To print out the terminfo source for the 5420, type 

infocmp -I 5420 
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Converting a termcap Description to a term info 
Description 

Caution: The terminfo database is designed to take the 
place of the termcap database. Because of the many 
programs and processes that have been written with and 
for the termcap database, it is not feasible to do a 
complete cutover at one time. Any conversion from 
termcap to terminfo requires some experience with both 
databases. All entries into the databases should be 
handled with extreme caution. These files are important 
to the operation of your terminal. 

The captoinfo(lM) command converts termcap(4) descriptions to 
terminfo( 4) descriptions. When a file is passed to captoinfo, it 
looks for termcap descriptions and writes the equivalent terminfo 
descriptions on the standard output. For example, 

captoinfo /etc/termcap 

converts the file /etc/termcap to terminfo source, preserving 
comments and other extraneous information within the file. The 
command line 

captoinfo 

looks up the current terminal in the termcap database, as specified 
by the $TERM and $TERMCAP environment variables and 
converts it to terminfo. 

If you must have both termcap and terminfo terminal 
descriptions, keep the terminfo description only and use infocmp 
-C to get the termcap descriptions. 
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If you have been using cursor optimization programs with the 
-ltermcap or -ltermlib option in the cc command line, those 
programs will still be functional. However, these options should 
be replaced with the -lcurses option. 

curses Program Examples 

The following examples demonstrate uses of curses routines. 

The editor Program 

This program illustrates how to use curses routines to write a 
screen editor. For simplicity, editor keeps the buffer in stdscr; 
obviously, a real screen editor would have a separate data 
structure for the buffer. This program has many other 
simplifications: no provision is made for files of any length other 
than the size of the screen, for lines longer than the width of the 
screen, or for control characters in the file. 

Several points about this program are worth making. First, it uses 
the moveO, mvaddstrO, flashO, wnoutrefreshO and clrtoeolO 
routines. These routines are all discussed in this chapter under 
" Working with curses Routines." 

Second, it also uses some curses routines that we have not 
discussed. For example, the function to write out a file uses the 
mvinchO routine, which returns a character in a window at a 
given position. The data structure used to write out a file does not 
keep track of the number of characters in a line or the number of 
lines in the file, so trailing blanks are eliminated when the file is 
written. The program also uses the inschO, delchO, insertlnO, 
and deletelnO routines. These functions insert and delete a 
character or line. See curses(3X) for more information about these 
routines. 
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Third, the editor command interpreter accepts special keys, as well 
as ASCII characters. On one hand, new users find an editor that 
handles special keys easier to learn about. For example, it's easier 
for new users to use the arrow keys to move a cursor than it is to 
memorize that the letter h means left, j means down, k means up, 
and I means right. On the other hand, experienced users usually 
like having the ASCII characters to avoid moving their hands from 
the home row position to use special keys. 

Note: Because not all terminals have arrow keys, your 
curses programs will work on more terminals if there is 
an ASCII character associated with each special key. 

Fourth, the CTRL-L command illustrates a feature most programs 
using curses routines should have. Often some program beyond 
the control of the routines writes something to the screen (for 
instance, a broadcast message) or some line noise affects the 
screen so much that the routines cannot keep track of it. A user 
invoking editor can type CTRL-L, causing the screen to be cleared 
and redrawn with a call to wrefresh(curscr). 

Finally, another important point is that the input command is 
terminated by CTRL-D, not the escape key. It is very tempting to 
use escape as a command, since escape is one of the few special 
keys available on every keyboard. (Return and break are the only 
others.) However, using escape as a separate key introduces an 
ambiguity. Most terminals use sequences of characters beginning 
with escape (Le., escape sequences) to control the terminal and 
have special keys that send escape sequences to the computer. If 
a computer receives an escape from a terminal, it cannot tell 
whether the user depressed the escape key or whether a special 
key was pressed. 

editor and other curses programs handle the ambiguity by setting 
a timer. If another character is received during this time, and if 
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that character might be the beginning of a special key, the 
program reads more input until either a full special key is read, 
the time out is reached, or a character is received that could not 
have been generated by a special key. While this strategy works 
most of the time, it is not foolproof. It is possible for the user to 
press escape, then to type another key quickly, which causes the 
curses program to think a special key has been pressed. Also, a 
pause occurs until the escape can be passed to the user program, 
resulting in a slower response to the escape key. 

Many existing programs use escape as a fundamental command, 
which cannot be changed without infuriating a large class of users. 
These programs cannot make use of special keys without dealing 
with this ambiguity, and at best must resort to a time-out solution. 
The moral is clear: when designing your curses programs, avoid 
the escape key. 

j* editor: A screen-oriented editor. The user 
* interface is similar to a subset of vi. 
* The buffer is kept in stdscr to simplify 
* the program. 
*j 

#include <stdio.h> 
#include <curses.h> 

#define CTRL(c) «c) & 037) 

main(argc, argv) 
int argc; 
char **argv; 
{ 
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extern void perrorO, exitO; 
int i, n, 1; 
int c; 
int line = 0; 
FILE *fd; 
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if (argc != 2) 
{ 

} 

fprintf(stderr, " Usage: %s file\n" , argv[O]); 
exit(l); 

fd = fopen(argv[1], " r" ); 
if (fd == NULL) 
{ 

} 

initscrO; 

perror(argv[l ]); 
exit(2); 

cbreakO; 
nonlO; 
noechoO; 
idlok(stdscr, TRUE); 
keypad(stdscr, TRUE); 

j* Read in the file * j 
while ((c = getc(fd» != EOF) 
{ 

if (c == '\n') 
line++; 

if (line > LINES - 2) 
break; 

addch(c); 
} 
fclose(fd); 

move(O,O); 
refreshO; 
editO; 

j* Write out the file * j 
fd = fopen(argv[l], " w" ); 
for (1 = 0; 1 < LINES - 1; 1++) 
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} 

} 

n = len(l); 
for (i = 0; i < n; i++) 

putc(mvinch(l, i) & A_CHARTEXT, fd); 
putc('\n', fd); 

fclose(fd); 

endwinO; 
exit(O); 

len(lineno) 
int lineno; 
{ 

} 

int linelen = COLS - 1; 

while (linelen >= 0 && mvinch(lineno, linelen) == ' ') 
linelen--; 

return linelen + 1; 

j* Global value of current cursor position * j 
int row, col; 

editO 
{ 
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int c; 

for (;;) 
{ 

move(row, col); 
refreshO; 
c = getchO; 

j* Editor commands * j 
switch (c) 
{ 
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/* hjkl and arrow keys: move cursor 
* in direction indicated * / 

case 'h': 
case KEY_LEFT: 

case 'j': 

if (col> 0) 
col--; 

else 
flashO; 

break; 

case KEY_DOWN: 

case 'k': 

if (row < LINES - 1) 
row++; 

else 
flashO; 

break; 

case KEY_UP: 

case '1': 

if (row> 0) 
row--; 

else 
flashO; 

break; 

case KEY_RIGHT: 
if (col < COLS - 1) 

col++; 
else 

flashO; 
break; 

/* i: enter input mode * / 
case KEY_IC: 
case 'i': 

inputO; 
break; 
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} 
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j* x: delete current character * j 
case KEY_DC: 
case 'x': 

delchO; 
break; 

j* 0: open up a new line and enter input mode * j 
case KEY_IL: 
case '0': 

move( ++row, col = 0); 
insertlnO; 
inputO; 
break; 

j* d: delete current line * j 
case KEY _DL: 
case'd': 

deletelnO; 
break; 

j* AL: redraw screen * j 
case KEY_CLEAR: 
case CTRL('L'): 

wrefresh( curser); 
break; 

j* w: write and quit * j 
case 'w': 

return; 
j* q: quit without writing * j 
case 'q': 

default: 

endwinO; 
exit(2); 

flashO; 
break; 
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j* 
* Insert mode: accept characters and insert them. 
* End with ~D or EIC 
*j 

inputO 
{ 

} 

int c; 

standoutO; 
mvaddstr(LINES - 1, COLS - 20, " INPUT MODE" ); 
standendO; 
move(row, col); 
refreshO; 
for (;;) 
{ 

} 

c = getchO; 
if (c == CTRL('D') n c == KEY_EIC) 

break; 
insch(c); 
move(row, ++col); 
refreshO; 

move(LINES - 1, COLS - 20); 
clrtoeol(); 
move(row, col); 
refreshO; 
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The highlight Program 

This program illustrates a use of the routine attrsetO. highlight 
reads a text file and uses embedded escape sequences to control 
attributes. \U turns on underlining, \B turns on bold, and \N 
restores the default output attributes. 

Note the first call to scrollokO, a routine that we have not 
previously discussed (see curses(3X». This routine allows the 
terminal to scroll if the file is longer than one screen. When an 
attempt is made to draw past the bottom of the screen, scrollokO 
automatically scrolls the terminal up a line and calls refreshO. 

j* 
* highlight: a program to turn \ V, \B, and 
* \N sequences into highlighted 
* output, allowing words to be 
* displayed underlined or in bold. 
*j 

#include <stdio.h> 
#include <curses.h> 

main(argc, argv) 
int argc; 
char **argv; 
{ 
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FILE *fd; 
int c, c2; 
void exitO, perrorO; 

if (argc != 2) 
{ 

} 

fprintf(stderr, " Vsage: highlight file\n" ); 
exit(l ); 

fd = fopen(argv[l], " r" ); 
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if (fd == NULL) 
{ 

} 

perror(argv[l ]); 
exit(2); 

initscrO; 
scrollok(stdscr, TRUE); 
nonlO; 
while «c = getc(fd)) != EOF) 
{ 

if (c == '\ \') 
{ 

else 

} 
fclose(fd); 
refreshO; 
endwinO; 
exit(O); 

c2 = getc(fd); 
switch (c2) 
{ 
case 'B': 

attrset(A_BOLD); 
continue; 

case 'U': 
attrset(A_UNDERLINE); 
continue; 

case 'N': 

} 

attrset(O); 
continue; 

addch(c); 
addch(c2); 

addch(c); 
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The scatter Program 

This program takes the first LINES - 1 lines of characters from the 
standard input and displays the characters on a terminal screen in 
a random order. For this program to work properly, the input file 
should not contain tabs or non-printing characters. 

j* 
* The scatter program. 
*j 

#include 
#include 

<curses.h> 
<sysjtypes.h> 

extern time_t timeO; 

#define MAXLINES 120 
#define l\1AXCOLS 160 
char s[MAXLINES][MAXCOLS]; j* Screen Array * j 
int T[MAXLINES][MAXCOLS]; j* Tag Array - Keeps track of * 

mainO 
{ 
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* the number of characters * 
* printed and their positions. * j 

register int row = O,col = 0; 
register int c; 
int char_count = 0; 
time_t t; 
void exitO, srandO; 

initscrO; 
for(row = O;row < MAXLINES;row++) 

for(col = O;col < MAXCOLS;col++) 
s[row][col]=' '; 

col = row = 0; 



} 
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j* Read screen in * j 
while «c=getcharO) != EOF && row < LINES) { 

} 

if(c != '\n') 
{ 

} 
else 
{ 

j* Place char in screen array * j 
s[row][col++] = c; 
if(c != ' ') 

col = 0; 
row++; 

char_count++; 

time(&t); j* Seed the random number generator * j 
srand( (unsigned)t); 

while (char_count) 
{ 

} 

row = randO % LINES; 
col = (randO » 2) % COLS; 
if (T[row][col] != 1 && s[row][col] != ' ') 
{ 

move(row, col); 
addch( s[ row][ col]); 
T[row][col] = 1; 
char_count--; 
refreshO; 

endwinO; 
exit(O); 
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The show Program 

show pages through a file, showing one screen of its contents 
each time you depress the space bar. The program calls cbreakO 
so that you can depress the space bar without having to hit return; 
it calls noechoO to prevent the space from echoing on the screen. 
The nonlO routine, which we have not previously discussed, is 
called to enable more cursor optimization. The idlokO routine, 
which we also have not discussed, is called to allow insert and 
delete line. (See curses(3X) for more information about these 
routines). Also notice that c1rtoeolO and c1rtobotO are called. 

By creating an input file for show made up of screen-sized (about 
24 lines) pages, each varying slightly from the previous page, 
nearly any exercise for a cursesO program can be created. This 
type of input file is called a show script. 

#include <curses.h> 
#include <signal.h> 

main(argc, argv) 
int argc; 
char * argv[]; 
{ 
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FILE *fd; 
char linebuf[BUFSIZ]; 
int line; 
void doneO, perrorO, exitO; 

if (argc != 2) 
{ 

} 

fprintf(stderr, "usage: %s file\n" , argv[O]); 
exit(1); 

if «(fd=fopen(argv[1], " r" » == NULL) 
{ 
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} 

perror(argv[l D; 
exit(2); 

signal(SIGINT, done); 

initscrO; 
noechoO; 
cbreakO; 
nonlO; 
idlok(stdscr, TRUE); 

while(l) 
{ 

move(O,O); 
for (line = 0; line < LINES; line++) 

} 

{ 

} 

if (!fgets(linebuf, size of linebuf, fd» 
{ 

} 

clrtobotO; 
doneO; 

move(line, 0); 
printw(" %s" , linebuf); 

refreshO; 
if (getchO = = 'q') 

doneO; 

void doneO 
{ 

move(LINES - I, 0); 
clrtoeolO; 
refreshO; 
endwinO; 
exit(O); 
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The two Program 

This program pages through a file, writing one page to the 
terminal from which the program is invoked and the next page to 
the terminal named on the command line. It then waits for a 
space to be typed on either terminal and writes the next page to 
the terminal at which the space is typed. 

two is just a simple example of a two-terminal curses program. It 
does not handle notification; instead, it requires the name and 
type of the second terminal on the command line. As written, the 
command" sleep 100000" must be typed at the second terminal to 
put it to sleep while the program runs, and the user of the first 
terminal must have both read and write permission on the second 
terminal. 

#include <curses.h> 
#include <signal.h> 

SCREEN *me, *you; 
SCREEN *seLtermO; 

FILE *fd, *fdyou; 
char linebuf[512]; 

main(argc, argv) 
int argc; 
char **argv; 
{ 
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void doneO, exitO; 
unsigned sleepO; 
char *getenvO; 
int c; 

if (argc != 4) 
{ 

fprintf(stderr, " Usage: two othertty otherttytype inputfile\n" ) 
exit(l); 
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} 
fd = fopen(argv[3], " r" ); 
fdyou = fopen( argv[1], " w+" ); 
signal(SIGINT, done); j* die gracefully * j 

me = newterm(getenv(" TERM" ), stdout, stdin); j* initialize my tty * j 
you = newterm(argv[2], fdyou, fdyou);j* Initialize the other terminal * j 

set_term(me); j* Set modes for my terminal * j 
noecha(); j* turn off tty echo * j 
cbreakO; j* enter cbreak mode * j 
nonlO; j* Allow linefeed * j 
nodelay(stdscr, TRUE); j* No hang on input * j 

seLterm(you); j* Set modes for other terminal * j 
naechoO; 
cbreakO; 
nonlO; 
nodelay(stdscr, TRUE); 

j* Dump first screen full on my terminal * j 
dump_page(me); 

j* Dump second screen full on the other terminal * j 
dump_page(you); 

for (;;) j* for each screen full * j 
{ 

seLterm(me); 
c = getchO; 
if (c == ' q') j* wait for user to read it * j 
done(); 
if (c == ' ') 
dump_page(me); 

set_term(you); 
c = getch(); 
if (c == 'q') j* wait for user to read it * j 
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} 
} 

doneO; 
if (c == ' ') 
dump_page(you); 
sleep(l ); 

dump_page(term) 
SCREEN *term; 

{ 

} 

/* 

int line; 

set_term( term); 
move(O,O); 
for (line = 0; line < LINES - 1; line++) { 

} 

if (fgets(linebuf, size of linebuf, fd) == NULL) { 
clrtobotO; 
don eO; 
} 
mvaddstr(line, 0, linebuf); 

standoutO; 
mvprintw(LINES - 1, 0, II --More--" ); 
standendO; 
refreshO; /* sync screen * / 

* Clean up and exit. 

*/ 
void doneO 
{ 
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/* Clean up first terminal * / 
set_term(you); 
move(LINES - 1,0); /* to lower left corner * / 

clrtoeolO; 
refreshO; 
endwinO; 

/* clear bottom line * / 
/* flush out everything * / 
/* curses cleanup * / 



} 
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/* Clean up second terminal * / 
seLterm(me); 
move(LINES - I,D); /* to lower left corner * / 
clrtoeolO; /* clear bottom line * / 
refreshO; /* flush out everything * / 
end winO; /* curses cleanup * / 
exit(O); 
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The window Program 

This example program demonstrates the use of multiple windows. 
The main display is kept in stdscr. When you want to put 
something other than what is in stdscr on the physical terminal 
screen temporarily, a new window is created covering part of the 
screen. A call to wrefreshO for that window causes it to be 
written over the stdscr image on the terminal screen. Calling 
refreshO on stdscr results in the original window being redrawn 
on the screen. Note the calls to the touchwinO routine (which we 
have not discussed - see curses(3X» that occur before writing 
out a window over an existing window on the terminal screen. 
This routine prevents screen optimization in a curses program. If 
you have trouble refreshing a new window that overlaps an old 
window, it may be necessary to call touchwinO for the new 
window to get it completely written out. 

#include <curses.h> 

WINDOW *cmdwin; 

mainO 
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int i, c; 
char buf[120]; 
void exitO; 

initscrO; 
nonlO; 
noechoO; 
cbreakO; 

cmdwin = newwin(3, COLS, 0, 0);/* top 3 lines * / 
for (i = 0; i < LINES; i++) 

mvprintw(i, 0, " This is line %d of stdscr" , i); 



for (;;) 

{ 

} 

} 
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refreshO; 
c = getchO; 
switch (c) 

{ 

case ' c': /* Enter command from keyboard * / 
werase( cmdwin); 
wprintw( cmdwin, " Enter command:" ); 
wmove( cmdwin, 2, 0); 
for (i = 0; i < COLS; i++) 

waddch( crndwin, , -'); 
wmove(cmdwin, 1, 0); 
touchwin( cmdwin); 
wrefresh(cmdwin); 
wgetstr( cmdwin, buf); 
touchwin(stdscr); 

/* 
* The command is now in buf. 
* It should be processed here. 

*/ 

case 'q': 
endwinO; 
exit(O); 

} 
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NAME 
captoinfo - convert a termcap description into a terminfo descrip­
tion 

SYNOPSIS 
captoinfo [-v ... ] [-V] [-1] [-w width] file ... 

DESCRIPTION 

FILES 

captoinfo looks in file for termcap descriptions. For each one 
found, an equivalent terminfo(4) description is written to standard 
output, along with any comments found. A description which is 
expressed as relative to another description (as specified in the 
termcap tc= field) will be reduced to the minimum superset before 
being output. 

If no file is given, then the environment variable TERMCAP is 
used for the filename or entry. If TERM CAP is a full pathname 
to a file, only the terminal whose name is specified in the environ­
ment variable TERM is extracted from that file. If the environ­
ment variable TERM CAP is not set, then the file /etc/termcap is 
read. 

-v print out tracing information on standard error as the 
program runs. Specifying additional -v options will 
cause more detailed inf.ormation to be printed. 

- V print out the version of the program in use on standard 
error and exit. 

-1 cause the fields to print out one to a line. Otherwise, 
the fields will be printed several to a line to a max­
imum width of 60 characters. 

-w change the output to width characters. 

I usr IIi bl terminfol? 1* com piled terminal descri ption database 

CAVEATS 
Certain termcap defaults are assumed to be true. For example, 
the bell character (terminfo bel) is assumed to be -G. The linefeed 
capability (termcap nl) is assumed to be the same for both 
cursor _down and scrollJorward (terminfo cudl and ind, respec­
tively.) Padding information is assumed to belong at the end of 
the string. 

The algorithm used to expand parameterized information for 
termcap fields such as cursor_position (termcap cm, term info cup) 
will sometimes produce a string which, though technically correct, 
may not be optimal. In particular, the rarely used termcap opera­
tion %n will produce strings that are especially long. Most 
occurrences of these nOh-optimal strings will be flagged with a 
warning message and may need to be recoded by hand. 

The short two-letter name at the beginning of the list of names in 
a termcap entry, a hold-over from an earlier version of the UNIX 
system, has been removed. 
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DIAGNOSTICS 
tgetent failed with return code n (reason). 

The termcap entry is not valid. In particular, 
check for an invalid 'tc=' entry. 

unknown type given for the termcap code cc. 
The term cap description had an entry for cc 
whose type was not boolean, numeric or string. 

wrong type given for the boolean (numeric, string) termcap code cc. 
The boolean termcap entry cc was entered as a 
numeric or string capability. 

the boolean (numeric, string) termcap code cc is not a valid name. 
An unknown termcap code was specified. 

tgetent failed on TERM=term. 
The terminal type specified could not be found in 
the termcap file. 

TERM=term: cap cc (info ii) is NULL: REMOVED 
The termcap code was specified as a null string. 
The correct way to cancel an entry is with an 
'@', as in ':bs@:'. Giving a null string could 
cause incorrect assumptions to be made by the 
software which uses termcap or terminfo. 

a function key for cc was specified, but it already has the value vv. 
When parsing the ko capability, the key cc was 
specified as having the same value as the capa­
bility cc, but the key cc already had a value 
assigned to it. 

the unknown termcap name cc was specified in the ko termcap capability. 
A key was specified in the ko capability which 
could not be handled. 

the vi character v (info ii) has the value xx, but rna gives n. 
The rna capability specified a function key with a 
value different from that specified in another 
setting of the same key. 

the unknown vi key v was specified in the rna termcap capability. 
A vi(l) key unknown to captoinfo was specified 
in the rna capability. 

Warning: termcap sg (nn) and termcap ug (nn) had different values. 
terminfo assumes that the sg (now xrnc) and ug 
values were the same. 

Warning: the string produced for ii may be inefficient. 
The parameterized string being created should be 
rewritten by hand. 

Null termname given. 
The terminal type was null. This is given if the 
environment variable TERM is not set or is null. 

cannot open file for reading. 
The specified file could not be opened. 
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SEE ALSO 

NOTES 

infocmp(1M), tic(1M). 
curses (3X), terminfo(4) in the Programmer's Reference Manual. 
Chapter 10 in the Programmer's Guide. 

captoinfo should be used to convert termcap entries to terminfo( 4) 
entries because the termcap database (from earlier versions of 
UNIX System V) may not be supplied in future releases. 
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NAME 
curses - terminal screen handling and optimization package 

SYNOPSIS 
The curses manual page is organized as follows: 

In SYNOPSIS 
- compiling information 
- summary of parameters used by curses routines 
- alphabetical list of curses routines, showing their parameters 

In DESCRIPTION: 
- An overview of how curses routines should be used 

In ROUTINES, descriptions of each curses routines, are grouped 
under the appropriate topics: 
- Overall Screen Manipulation 
- Window and Pad Manipulation 
- Output 
- Input 
- Output Options Setting 
- Input Options Setting 
- Environment Queries 
- Soft Labels 
- Low-level Curses Access 
- Terminfo-Level Manipulations 
- Termcap Emulation 
- Miscellaneous 
- Use of curscr 

Then come sections on: 
- ATTRIBUTES 
- FUNCTION CALLS 
- LINE GRAPHICS 

cc [flag ... ] file ... -lcurses [library ... ] 

#include <curses.h> (automatically includes <stdio.h>, 
<termio.h>, and <unctrl.h». 

The parameters in the following list are not global variables, 
but rather this is a summary of the parameters used by the 
curses library routines. All routines return the int values ERR 
or OK unless otherwise noted. Routines that return pointers 
always return NULL on error. (ERR, OK, and NULL are all 
defined in <curses.h>.) Routines that return integers are not 
listed in the parameter list below. 

bool bf 
char **area,*boolnames[], *boolcodes[], *boolfnames[], *bp 
char *cap, *capname, codename[2], erasechar, *filename, *fmt 
char *keyname, killchar, *label, *longname 
char *name, *numnames[], *numcodes[], *numfnames[] 
char *slk_Iabel, *str, *strnames[], *strcodes[], *strfnames[] 
char *term, *tgetstr, *tigetstr, *tgoto, *tparm, *type 
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chtype attrs, ch, horch, vertch 
FILE *infd, *outfd 
int begin_x, begin-y, begline, bot, c, col, count 

CURSES(3X) 

int dmaxcol, dmaxrow, dmincol, dminrow, *errret, fildes 
int (*init( », labfmt, labnum, line 
int ms, ncols, new, newcol, newrow, nlines, numlines 
int oldcol, oldrow, overlay 
int pI, p2, p9, pmincol, pminrow, (*putc( », row 
int smaxcol, smaxrow, smincol, sminrow, start 
int tenths, top, visibility, x, Y 

SCREEN *new, *newterm, *set_term 
TERMINAL *cur_term, *nterm, *oterm 
va_list varglist 
WINDOW *curscr, *dstwin, *initscr, *newpad, *newwin, *orig 
WINDOW *pad, *srcwin, *stdscr, *subpad, *subwin, *win 

addch(ch) 
addstr(str) 
attroff(attrs) 
attron(attrs) 
attrset(attrs) 
baudrate( ) 
beep( ) 
box(win, vertch, horch) 
cbreakO 
clear( ) 
clearok(win, bf) 
clrtobot( ) 
clrtoeol( ) 
copywin(srcwin, dstwin, sminrow, smincol, dminrow, dmincol, 

dmaxrow, dmaxcol, overlay)" 
curs_set(visibility) 
def_prog_mode( ) 
def_shell_mode( ) 
del_curterm( oterm) 
delay _output(ms) 
delch( ) 
deleteln( ) 
delwin(win) 
doupdate( ) 
draino(ms) 
echo( ) 
echochar( ch) 
endwin( ) 
erase( ) 
erasechar( ) 
filter( ) 
flash( ) 
flushinp( ) 
garbagedlines(win, begline, numlines) 
getbegyx(win, y, x) 
getch( ) 
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getmaxyx(win, y, x) 
getstr(str) 
getsyx(y, x) 
getyx(win, y, x) 
halfdelay( ten ths) 
has_ic( ) 
has_il( ) 
idlok( win, bf) 
inch( ) 
initscr( ) 
insch(ch) 
insertln( ) 
intrflush(win, bf) 
isendwin( ) 
keyname(c) 
keypad(win, bf) 
killchar( ) 
leaveok(win, bf) 
longname( ) 
meta( win, bf) 
move(y, x) 
mvaddch(y, x, ch) 
mvaddstr(y, x, str) 
mvcur(oldrow, oldcol, newrow, newcol) 
mvdelch(y, x) 
mvgetch(y, x) 
mvgetstr(y, x, str) 
mvinch(y, x) 
mvinsch(y, x, ch) 
mvprintw(y, x, fmt [, arg ... J) 
mvscanw(y, x, fmt [, arg ... ]) 
mvwaddch(win, y, x, ch) 
mvwaddstr(win, y, x, str) 
mvwdelch(win, y, x) 
mvwgetch(win, y, x) 
mvwgetstr(win, y, x, str) 
mvwin(win, y, x) 
mvwinch(win, y, x) 
mvwinsch(win, y, x, ch) 
mvwprintw(win, y, x, fmt [, arg ... ]) 
mvwscanw(win, y, x, fmt [, arg ... ]) 
napms(ms) 
newpad(nlines, ncols) 
newterm(type, outfd, infd) 
newwin(nlines, ncols, begin-y, begin_x) 
nl() 
nocbreak( ) 
nodelay( win, bf) 
noecho( ) 
nonl( ) 
noraw( ) 
notimeout(win, bf) 
overlay(srcwin, dstwin) 
overwrite(srcwin, dstwin) 
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pechochar(pad, ch) 
pnoutrefresh(pad, pm in row, pmincol, sminrow, smincol, smaxrow 
smaxcol)" 
prefresh(pad, pminrow, pmincol, sminrow, smincol, smaxrow, sm2 
printw(fmt [, arg ... J) 
putp(str) 
raw( ) 
refresh( ) 
reset_prog_mode( ) 
reset_shell_mode( ) 
resetty( ) 
restartterm(term, fildes, errret) 
ripoffline(line, init) 
savetty( ) 
scanw(fmt [, arg ... J) 
scr_dump(filename) 
scr _init( filename) 
scr _restore(filename) 
scroll(win) 
scrollok( win, bf) 
set_curterm(nterm) 
set_term(new) 
setscrreg(top, bot) 
setsyx(y, x) 
setupterm(term, fildes, errret) 
slk_clear( ) 
slk_init(fmt) 
slk_Ia bel(labn urn) 
slk_noutrefresh( ) 
slk_refresh( ) 
slk_restore( ) 
slk_set(labnum, label, fmt) 
slk_touch( ) 
standend( ) 
standout( ) 
subpad(orig, nlines, ncols, beginJ, begin_x) 
subwin( orig, nlines, ncols, beginJ, begin_x) 
tgetent(bp, name) 
tgetflag( codename) 
tgetnum(codename) 
tgetstr(codename, area) 
tgoto( cap, col, row) 
tigetflag( capname) 
tigetnum( capname) 
tigetstr( capnam-e) 
touchline(win, start, count) 
touch wine win) 
tparm(str, pI, p2, ... , p9) 
tputs(str, count, putc) 
traceoff( ) 
traceon( ) 
typeahead(fildes) 
unctrl(c) 
ungetch(c) 
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vida ttr( a ttrs) 
vidputs(attrs, putc) 
vwprintw(win, fmt, varglist) 
vwscanw(win, fmt, varglist) 
waddch(win, ch) 
waddstr(win, str) 
wattroff(win, attrs) 
wattron(win, attrs) 
wattrset(win, attrs) 
wclear(win) 
wclrtobot(win) 
wclrtoeol(win) 
wdelch(win) 
wdeleteln( win) 
wechochar(win, ch) 
werase(win) 
wgetch(win) 
wgetstr(win, str) 
winch(win) 
winsch(win, ch) 
winsertln(win) 
wmove(win, y, x) 
wnoutrefresh( win) 
wprintw(win, fmt [, arg ... ]) 
wrefresh( win) 
wscanw(win, fmt [, arg ... ]) 
wsetscrreg(win, top, bot) 
wstandend(win) 
wstandout(win) 

DESCRIPTION 

CURSES(3X) 

The curses routines give the user a terminal-independent method 
of updating screens with reasonable optimization. 

In order to initialize the routines, the routine initscr() or 
newterm() must be called before any of the other routines that 
deal with windows and screens are used. (Three exceptions are 
noted where they apply.) The routine endwinO must be called 
before exiting. To get character-at-a-time input without echoing, 
(most interactive, screen oriented programs want this) after cal­
ling initscr() you should call "cbreak(); noecho( );" Most pro­
grams would additionally call "nonl(); intrflush (stdscr, 
FALSE); keypad(stdscr, TRUE);". 

Before a curses program is run, a terminal's tab stops should be 
set and its initialization strings, if defined, must be output. This 
can be done by executing the tput init command after the shell 
environment variable TERM has been exported. For further 
details, see pro/ile(4), tput(l), and the" Tabs and Initialization" 
subsection of termin/o( 4). 

The curses library contains routines that manipulate data struc­
tures called windows that can be thought of as two-dimensional 
arrays of characters representing all or part of a terminal screen. 
A default window called stdscr is supplied, which is the size of 
the terminal screen. Others may be created with newwin(). 

- 5 -



CURSES(3X) (Terminal Information Utilities) CURSES(3X) 

Windows are referred to by variables declared as WINDOW *; the 
type WINDOW is defined in <curses.h> to be a C structure. 
These data structures are manipulated with routines described 
below, among which the most basic are move() and addch(). 
(More general versions of these routines are included with names 
beginning with w, allowing you to specify a window. The routines 
not beginning with w usually affect stdscr.) Then refresh() is 
called, telling the routines to make the user's terminal screen look 
like stdscr. The characters in a window are actually of type 
chtype, so that other information about the character may also 
be stored with each character. 

Special windows called pads may also be manipulated. These are 
windows which are not constrained to the size of the screen and 
whose contents need not be displayed completely. See the descrip­
tion of newpad( ) under "Window and Pad Manipulation" for 
more information. 

In addition to drawing characters on the screen, video attributes 
may be included which cause the characters to show up in modes 
such as underlined or in reverse video on terminals that support 
such display enhancements. Line drawing characters may be 
specified to be output. On input, curses is also able to translate 
arrow and function keys that transmit escape sequences into sin­
gle values. The video attributes, line drawing characters, and 
input values use names, defined in <curses.h>, such as 
A_REVERSE, ACS_HLINE, and KEY_LEFT. 

curses also defines the WINDOW * variable, curscr, which is used 
only for certain low-level operations like clearing and redrawing a 
garbaged screen. curscr can be used in only a few routines. If 
the window argument to clearok() is curscr, the next call to 
wrefresh() with any window will cause the screen to be cleared 
and repainted from scratch. If the window argument to 
wrefresh() is curscr, the screen in immediately cleared and 
repainted from scratch. This is how most programs would imple­
ment a "repaint-screen" function. More information on using 
curscr is provided where its use is appropriate. 

The environment variables LINES and COLUMNS may be set to 
override terminfo's idea of how large a screen is. These may be 
used in an AT&T Teletype 5620 layer, for example, where the size 
of a screen is changeable. 

If the environment variable TERM INFO is defined, any program 
using curses will check for a local terminal definition before check­
ing in the standard place. For example, if the environment vari­
able TERM is set to att4425, then the compiled terminal defini­
tion is found in /usr/lib/terminjo/a/att4425. (The a is copied 
from the first letter of att4425 to avoid creation of huge direc­
tories.) However, if TERMINFO is set to $HOME/myterms, curses 
will first check $HOME/myterms/a/att4425 , and, if that fails, will 
then check /usr/lib/terminjo/a/att4425. This is useful for 
developing experimental definitions or when write permission on 
lusrlliblterminjo is not available. 
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The integer variables LINES and COLS are defined in 
<curses.h>, and will be filled in by initscr( ) with the size of the 
screen. (For more information, see the subsection "Terminfo­
Level Manipulations".) The constants TRUE and FALSE have the 
values 1 and 0, respectively. The constants ERR and OK are 
returned by routines to indicate whether the routine successfully 
completed. These constants are also defined in <curses.h>. 

ROUTINES 
Many of the following routines have two or more versions. The 
routines prefixed with w require a window argument. The rou­
tines prefixed with p require a pad argument. Those without a 
prefix generally use stdscr. 

The routines prefixed with mv require y and x coordinates to 
move to before performing the appropriate action. The mv() rou­
tines imply a call to move() before the call to the other routine. 
The window argument is always specified before the coordinates. 
y always refers to the row (of the window), and x always refers to 
the column. The upper left corner is always (0,0), not (1,1). The 
routines prefixed with mvw take both a window argument and y 
and x coordinates. 

In each case, win is the window affected and pad is the pad 
affected. (win and pad are always of type WINDOW *.) Option­
setting routines require a boolean flag bf with the value TRUE or 
FALSE. (bf is always of type bool.) The types WINDOW, bool, 
and chtype are defined in <curses.h>. See the SYNOPSIS for a 
summary of what types all variables are. 

All routines return either the integer ERR or the integer OK, 
unless otherwise noted. Routines that return pointers always 
return NULL on error. 

Overall Screen Manipulation 
WINDOW *initscr( ) 

The first routine called should almost always 
be initscr( ). (The exceptions are 
slk_init(), filter(), and ripoffline( ).) This 
will determine the terminal type and initial­
ize all curses data structures. initscr() also 
arranges that the first call to refresh( ) will 
clear the screen. If errors occur, initscr() 
will write an appropriate error message to 
standard error and exit; otherwise, a pointer 
to stdscr is returned. If the program wants 
an indication of error conditions, 
newterm( ) should be used instead of 
initscr(). initscr() should only be called 
once per application. 
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endwin( ) 

(Terminal Information Utilities) CURSES(3X) 

A program should always call endwin() 
before exiting or escaping from curses mode 
temporarily, to do a shell escape or 
system(3S) call, for example. This routine 
will restore tty(7) modes, move the cursor to 
the lower left corner of the screen and reset 
the terminal into the proper non-visual 
mode. To resume after a temporary escape, 
call wrefresh() or doupdate(). 

isendwin() Returns TRUE if endwin() has been called 
without any subsequent calls to wrefresh( ). 

SCREEN *newterm(type, outfd, infd) 
A program that outputs to more than one 
terminal must use newterm() for each ter­
minal instead of initscr(). A program that 
wants an indication of error conditions, so 
that it may continue to run in a line-oriented 
mode if the terminal cannot support a 
screen-oriented program, must also use this 
routine. newterm() should be called once 
for each terminal. I t returns a variable of 
type SCREEN* that should be saved as a 
reference to that terminal. The arguments 
are the type of the terminal to be used in 
place of the environment variable TERM; 
outfd, a stdio(3S) file pointer for output to 
the terminal; and infd, another file pointer 
for input from the terminal. When it is done 
running, the program must also call 
endwin() for each terminal being used. If 
newterm() is called more than once for the 
same terminal, the first terminal referred to 
must be the last one for which endwin() is 
called. 

SCREEN *set_term(new) 
This routine is used to switch between dif­
ferent terminals. The screen reference new 
becomes the new current terminal. A pointer 
to the screen of the previous terminal is 
returned by the routine. This is the only 
routine which manipulates SCREEN 
pointers; all other routines affect only the 
current terminal. 

Window and Pad Manipulation 
refresh( ) 
wrefresh (win) These routines (or prefresh(), 

pnoutrefresh(), wnoutrefresh(), or 
doupdate()) must be called to write output 
to the terminal, as most other routines 
merely manipulate data structures. 
wrefresh( ) copies the named window to the 
physical terminal screen, taking into account 
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what is already there in order to minimize 
the amount of information that's sent to the 
terminal (called optimization). refresh( ) 
does the same thing, except it uses stdscr as 
a default window. Unless leaveok() has 
been enabled, the physical cursor of the ter­
minal is left at the location of the window's 
cursor. The number of characters output to 
the terminal is returned. 

Note that refresh() is a macro. 

wnou trefresh( win) 
doupdate( ) These two routines allow multiple updates to 

the physical terminal screen with more effi­
ciency than wrefresh() alone. How this is 
accomplished is described in the next para­
graph. 

curses keeps two data structures representing 
the terminal screen: a physical terminal 
screen, describing what is actually on the 
screen, and a virtual terminal screen, 
describing what the programmer wants to 
have on the screen. wrefresh() works by 
first calling wnoutrefresh(), which copys 
the named window to the virtual screen, and 
then by calling doupdate(), which compares 
the virtual screen to the physical screen and 
does the actual update. If the programmer 
wishes to output several windows at once, a 
series of calls to wrefresh() will result in 
alternating calls to wnoutrefresh() and 
doupdate(), causing several bursts of out­
put to the screen. By first calling 
wnoutrefresh( ) for each window, it is then 
possible to call doupdate() once, resulting 
in only one burst of output, with probably 
fewer total characters transmitted and cer­
tainly less processor time used. 

WINDOW *newwin(nlines, ncols, beginJ, begin_x) 
Create and return a pointer to a new window 
with the given number of lines (or rows), 
nlines, and columns, ncols. The upper left 
corner of the window is at line begin_y, 
column begin_x. If either nlines or ncols is 
0, they will be set to the value of 
lines-begin_y and cols-begin_x. A new 
full-screen window is created by calling 
newwin(O,O,O,O). 

mvwin(win, y, x) Move the window so that the upper left 
corner will be at position (y, x). If the move 
would cause the window to be off the screen, 
it is an error and the window is not moved. 
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WINDOW *subwin( orig, nlines, ncols, begin-y, begin_x) 
Create and return a pointer to a new window 
with the given number of lines (or rows), 
nlines, and columns, ncols. The window is at 
position (begin_y, begin_x) on the screen. 
(This position is relative to the screen, and 
not to the window orig.) The window is 
made in the middle of the window orig, so 
that changes made to one window will affect 
both windows. When using this routine, 
often it will be necessary to call touchwin() 
or touchline( ) on orig before calling 
wrefresh( ). 

delwin(win) Delete the named window, freeing up all 
memory associated with it. In the case of 
overlapping windows, subwindows should be 
deleted before the main window. 

WINDOW *newpad(nlines, ncols) 
Create and return a pointer to a new pad 
data structure with the given number of lines 
(or rows), nlines, and columns, ncols. A pad 
is a window that is not restricted by the 
screen size and is not necessarily associated 
with a particular part of the screen. Pads 
can be used when a large window is needed, 
and only a part of the window will be on the 
screen at one time. Automatic refreshes of 
pads (e.g. from scrolling or echoing of input) 
do not occur. It is not legal to call 
wrefresh() with a pad as an argument; the 
routines prefresh() or pnoutrefresh() 
should be called instead. Note that these 
routines require additional parameters to 
specify the part of the pad to be displayed 
and the location on the screen to be used for 
display. 

WINDOW *subpad( orig, nlines, ncols, begin-y, begin_x) 
Create and return a pointer to a subwindow 
within a pad with the given number of lines 
(or rows), nlines, and columns, ncols. Unlike 
subwin(), which uses screen coordinates, 
the window is at position (begin_y, begin_x) 
on the pad. The window is made in the mid­
dle of the window orig, so that changes made 
to one window will affect both windows. 
When using this routine, often it will be 
necessary to call touchwin() or touch­
line( ) on orig before calling prefresh( ). 
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prefresh(pad, pminrow, pmincol, sminrow, smincol, smaxrow, smaxcol: 
pnoutrefresh(pad, pminrow, pmincol, sminrow, smincol, smaxrow, 

smaxcol)" These routines are analogous to 
wrefresh() and wnoutrefresh() except 
that pads, instead of windows, are involved. 

Output 

The additional parameters are needed to 
indicate what part of the pad and screen are 
involved. pminrow and pmincol specify the 
upper left corner, in the pad, of the rectangle 
to be displayed. sminrow, smincol, smaxrow, 
and smaxcol specify the edges, on the screen, 
of the rectangle to be displayed in. The 
lower right corner in the pad of the rectangle 
to be displayed is calculated from the screen 
coordinates, since the rectangles must be the 
same size. Both rectangles must be entirely 
contained within their respective structures. 
Negative values of pminrow, pmincol, smin­
row, or smincol are treated as if they were 
zero. 

These routines are used to "draw" text on windows. 

addch(ch) 
waddch(win, ch) 
mvaddch(y, x, ch) 
mvwaddch(win, y, x, ch) 

The character ch is put into the window at 
the current cursor position of the window 
and the position of the window cursor is 
advanced. Its function is similar to that of 
putchar (see putc(3S». At the right margin, 
an automatic newline is performed. At the 
bottom of the scrolling region, if scrollok() 
is enabled, the scrolling region will be 
scrolled up one line. 

If ch is a tab, newline, or backspace, the cur­
sor will be moved appropriately within the 
window. A newline also does a clrtoeol() 
before moving. Tabs are considered to be at 
every eighth column. If ch is another control 
character, it will be drawn in the AX nota­
tion. (Calling winchO after adding a con­
trol character will not return the control 
character, but instead will return the 
representation of the control character.) 

Video attributes can be combined with a 
character by or-ing them into the parameter. 
This will result in these attributes also being 
set. (The intent here is that text, including 
attributes, can be copied from one place to 
another using inch() and addch( ).) See 
standout( ), below. 
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echochar( ch) 
wechochar(win, ch) 

Note that ch is actually of type chtype, not 
a character. 

Note that addch(), mvaddch(), and 
mvwaddch( ), are macros. 

pechochar(pad, ch) These routines are functionally equivalent to 
a call to addch(ch) followed by a call to 
refresh(), a call to waddch(win, ch) fol­
lowed by a call to wrefresh(win), or a call 
to waddch(pad, ch) followed by a call to 
prefresh(pad). The knowledge that only a 
single character is being output is taken into 
consideration and, for non-control charac­
ters, a considerable performance gain can be 
seen by using these routines instead of their 
equivalents. In the case of pechochar(), 
the last location of the pad on the screen is 
reused for the arguments to prefresh( ). 

addstr(str) 

Note that ch is actually of type chtype, not 
a character. 

Note that echochar() is a macro. 

waddstr(win, str) 
mvwaddstr(win, y, x, str) 
mvaddstr(y, x, str) These routines write all the characters of the 

null-terminated character string str on the 
given window. This is equivalent to calling 
waddch() once for each character in the 
string. 

a ttroff( a ttrs) 
wattroff(win, attrs) 
attron(attrs) 
wattron(win, attrs) 
attrset(attrs) 
wattrset(win, attrs) 
standend( ) 
wstandend(win) 
standout( ) 
wstandout(win) 

Note that addstr(), mvaddstr(), and 
mvwaddstr() are macros. 

These routines manipulate the current attri­
butes of the named window. These attributes 
can be any combination of A_STANDOUT, 
A_REVERSE, A_BOLD, A_DIM, A_BLINK, 
A_UNDERLINE, and A_ALTCHARSET. 
These constants are defined in <curses.h> 
and can be combined with the C logical OR ( I 
) operator. 
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beep( ) 
flash( ) 

(Terminal Information Utilities) CURSES(3X) 

The current attributes of a window are 
applied to all characters that are written 
into the window with waddch(). Attributes 
are a property of the character, and move 
with the character through any scrolling and 
insert/delete line/character operations. To 
the extent possible on the particular termi­
nal, they will be displayed as the graphic 
rendition of the characters put on the screen. 

attrset(attrs) ,sets the current attributes of 
the given window to attrs. attroff(attrs) 
turns off the named attributes without turn­
ing on or off any other attributes. 
attron(attrs) turns on the named attributes 
without affecting any others. standout() is 
the same as attron(A_STANDOUT). stan­
dend() is the same as attrset (0), that is, 
it turns off all attributes. 

Note that attrs is actually of type chtype, 
not a character. 

Note that attroff(), attron(), attrset(), 
standend( ), and standout( ) are macros. 

These routines are used to signal the termi­
nal user. beep() will sound the audible 
alarm on the terminal, if possible, and if not, 
will flash the screen (visible bell), if that is 
possible. flash() will flash the screen, and if 
that is not possible, will sound the audible 
signal. If neither signal is possible, nothing 
will happen. Nearly all terminals have an 
audible signal (bell or beep) but only some 
can flash the screen. 

box (win, vertch, horch) 

erase( ) 
werase(win) 

A box is drawn around the edge of the win­
dow, win. vertch and horch are the charac­
ters the box is to be drawn with. If vertch 
and horch are 0, then appropriate default 
characters, ACS_ VLINE and ACS_HLINE, 
will be used. 

Note that vertch and horch are actually of 
type chtype, not characters. 

These routines copy blanks to every position 
in the window. 

Note that erase() is a macro. 
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clear( ) 
wclear(win) 

clrtobot( ) 
wclrtobot(win) 

clrtoeol( ) 
wclrtoeol( win) 

These routines are like erase( ) and 
werase(), but they also call clearok(), 
arranging that the screen will be cleared 
completely on the next call to wrefresh() 
for that window, and repainted from scratch. 

Note that clear( ) is a macro. 

All lines below the cursor in this window are 
erased. Also, the current line to the right of 
the cursor, inclusive, is erased. 

Note that clrtobot( ) is a macro. 

The current line to the right of the cursor, 
inclusive, is erased. 

Note that clrtoeol() is a macro. 

delay _output(ms) Insert a ms millisecond pause in the output. 
It is not recommended that this routine be 
used extensively, because padding characters 
are used rather than a processor pause. 

delch( ) 
wdelch(win) 
mvdelch(y, x) 
mvwdelch(win, y, x) 

deleteln( ) 
wdeleteln(win) 

getyx(win, y, x) 

The character under the cursor in the win­
dow is deleted. All characters to the right on 
the same line are moved to the left one posi­
tion and the last character on the line is 
filled with a blank. The cursor position does 
not change (after moving to (y, x), if speci­
fied). (This does not imply use of the 
hardware "delete-character" feature.) 

Note that delch(), mvdelch(), and 
mvwdelch() are macros. 

The line under the cursor in the window is 
deleted. All lines below the current line are 
moved up one line. The bottom line of the 
window is cleared. The cursor position does 
not change. (This does not imply use of the 
hardware "delete-line" feature.) 

Note that deleteln() is a macro. 

The cursor position of the window is placed 
in the two integer variables y and x. This is 
implemented as a macro, so no "&" is neces­
sary before the variables. 
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getbegyx(win, y, x) 
getmaxyx(win, y, x) 

insch(ch) 

Like getyx(), these routines store the 
current beginning coordinates and size of the 
specified window. 

Note that getbegyx() and getmaxyx() are 
macros. 

winsch(win, ch) 
mvwinsch(win, y, x, ch) 
mvinsch(y, x, ch) The character ch is inserted before the char­

acter under the cursor. All characters to the 
right are moved one space to the right, possi­
bly losing the rightmost character of the 
line. The cursor position does not change 
(after moving to (y, x), if specified). (This 
does not imply use of the hardware "insert­
character" feature.) 

insertln( ) 
winsertln( win) 

move(y, x) 
wmove(win, y, x) 

Note that ch is actually of type chtype, not 
a character. 

Note that insch(), mvinsch(), and 
mvwinsch() are macros. 

A blank line is inserted above the current 
line and the bottom line is lost. (This does 
not imply use of the hardware "insert-line" 
feature.) 

Note that insertln( ) is a macro. 

The cursor associated with the window is 
moved to line (row) y, column x. This does 
not move the physical cursor of the terminal 
until refresh( ) is called. The position speci­
fied is relative to the upper left corner of the 
window, which is (0, 0). 

Note that move() is a macro. 

overlay(srcwin, dstwin) 
overwrite(srcwin, dstwin) 

These routines overlay srcwin on top of 
dstwin; that is, all text in srcwin is copied 
into dstwin. scrwin and dstwin need not be 
the same size; only text where the two win­
dows overlap is copied. The difference is 
that overlay() is non-destructive (blanks 
are not copied), while overwrite() is des­
tructive. 
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copywin(srcwin, dstwin, sminrow, smincol, dminrow, dmincol, 
dmaxrow, dmaxcol, overlay) 
This routine provides a finer grain of control 
over the overlayC) and overwrite() rou­
tines. Like in the prefresh( ) routine, a rec­
tangle is specified in the destination window, 
(dminrow, dmincol) and (dmaxrow, dmax­
col), and the upper-left-corner coordinates of 
the source window, (sminrow, smincol). If 
the argument overlay is true, then copying is 
non-destructive, as in overlay(). 

printw(fmt [, arg ... ]) 
wprintw(win, fmt [, arg ... ]) 
mvprintw(y, x, fmt [, arg ... ]) 
mvwpr.ntw(win, y, x, fmt [, arg ... J) 

These routines are analogous to printf(3). 
The string which would be output by 
printf(3) is instead output using waddstr( ) 
on the given window. 

vwprintw(win, fmt, varglist) 

scroll(win) 

This routine corresponds to vfprintf(3S). It 
performs a wprintw() using a variable 
argument list. The third argument is a 
va_list, a pointer to a list of arguments, as 
defined in <varargs.h>. See the 
vprintf(3S) and varargs(5) manual pages for 
a detailed description on how to use variable 
argument lists. 

The window is scrolled up one line. This 
involves moving the lines in the window data 
structure. As an optimization, if the window 
is stdscr and the scrolling region is the 
entire window, the physical screen will be 
scrolled at the same time. 

touchwin(win) 
touchline(win, start, count) 

Throwaway all optimization information 
about which parts of the window have been 
touched, by pretending that the entire win­
dow has been drawn on. This is sometimes 
necessary when using overlapping windows, 
since a change to one window will affect the 
other window, but the records of which lines 
have been changed in the other window will 
not reflect the change. touchline() only 
pretends that count lines have been changed, 
beginning with line start . 
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Input 
getch( ) 
wgetch(win) 
mvgetch(y, x) 
mvwgetch(win, y, x) 

A character is read from the terminal associ­
ated with the window. In NODELA Y mode, if 
there is no input waiting, the value ERR is 
returned. In DELAY mode, the program will 
hang until the system passes text through to 
the program. Depending on the setting of 
cbreak(), this will be after one character 
(CBREAK mode), or after the first newline 
(NOCBREAK mode). In HALF-DELAY mode, 
the program will hang until a character is 
typed or the specified timeout has been 
reached. Unless noecho() has been set, the 
character will also be echoed into the desig­
nated window. No refresh() will occur 
between the move() and the getch() done 
within the routines mvgetch() and 
mvwgetch( ). 

When using getch( ), wgetch( ), 
mvgetch(), or mvwgetch(), do not set 
both NOCBREAK mode (nocbreak()) and 
ECHO mode (echo()) at the same time. 
Depending on the state of the tty(7) driver 
when each character is typed, the program 
may produce undesirable results. 

If keypad(win, TRUE) has been called, and 
a function key is pressed, the token for that 
function key will be returned instead of the 
raw characters. (See keypad() under 
"Input Options Setting.") Possible function 
keys are defined in <curses.h> with 
integers beginning with 0401, whose names 
begin with KEY_. If a character is received 
that could be the beginning of a function key 
(such as escape), curses will set a timer. If 
the remainder of the sequence is not received 
within the designated time, the character 
will be passed through, otherwise the func­
tion key value will be returned. For this rea­
son, on many terminals, there will be a delay 
after a user presses the escape key before the 
escape is returned to the program. (Use by a 
programmer of the escape key for a single 
character routine is discouraged. Also see 
notimeout( ) below.) 

Note that getch(), mvgetch( ), and 
mvwgetch() are macros. 
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getstr(str) 
wgetstr(win, str) 
mvgetstr(y, x, str) 
mvwgetstr(win, y, x, str) 

A series of calls to getch() is made, until a 
newline, carriage return, or enter key is 
received. The resulting value is placed in the 
area pointed at by the character pointer str. 
The user's erase and kill characters are 
interpreted. As in mvgetch(), no 
refresh() is done between the move() and 
getstr() within the routines mvgetstr() 
and mvwgetstr( ). 

Note that getstr(), mvgetstr( ), and 
mvwgetstr( ) are macros. 

flushinpO Throws away any typeahead that has been 
typed by the user and has not yet been read 
by the program. 

ungetch(c) Place c back onto the input queue to be 
returned by the next call to wgetchO. 

inch( ) 
winch(win) 
mvinch(y, x) 
mvwinch(win, y, x) The character, of type chtype, at the 

current position in the named window is 
returned. If any attributes are set for that 
position, their values will be OR'ed into the 
value returned. The predefined constants 
A_CHARTEXT and A_ATTRIBUTES, 
defined in <curses.h>, can be used with the 
C logical AND (&) operator to extract the 
character or attributes alone. 

Note that inch(), winch(), mvinch(), and 
m vwinch() are macros. 

scanw(fmt [, aj'g .-.<]) 
wscaJlWtWill, fmt [, arg ... ]) 
mvscanw(y, x, fmt [, arg ... J) 
mvwscanw(win, y, x, fmt [, arg ... ]) 

These routines correspond to scanj(3S), as do 
their arguments and return values. 
wgetstr() is called on the window, and the 
resulting line is used as input for the scan. 

vwscanw(win, fmt, ap) 
This routine is similar to vwprintw() above 
in that performs a wscanw() using a vari­
able argument list. The third argument is a 
va_list, a pointer to a list of arguments, as 
defined in <varargs.h>. See the 
vprintj(3S) and varargs(5) manual pages for 
a detailed description on how to use variable 
argument lists. 
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Output Options Setting 
These routines set options within curses that deal with output. All 
options are initially FALSE, unless otherwise stated. It is not 
necessary to turn these options off before calling endwin( ). 

clearok(win, bf) 

idlok(win, bf) 

leaveok(win, bf) 

If enabled (bj is TRUE), the next call to 
wrefresh() with this window will clear the 
screen completely and redraw the entire 
screen from scratch. This is useful when the 
contents of the screen are uncertain, or in 
some cases for a more pleasing visual effect. 

If enabled (bj is TRUE), curses will consider 
using the hardware "insert/delete-line" 
feature of terminals so equipped. If disabled 
(bj is FALSE), curses will very seldom use 
this feature. (The "insert/ delete-character" 
feature is always considered.) This option 
should be enabled only if your application 
needs "insert/delete-line", for example, for a 
screen editor. It is disabled by default 
because "insert/delete-line" tends to be visu­
ally annoying when used in applications 
where it isn't really needed. If 
"insert/ delete-line" cannot be used, curses 
will redraw the changed portions of all lines. 

Normally, the hardware cursor is left at the 
location of the window cursor being 
refreshed. This option allows the cursor to 
be left wherever the update happens to leave 
it. It is useful for applications where the 
cursor is not used, since it reduces the need 
for cursor motions. If possible, the cursor is 
made invisible when this option is enabled. 

setscrreg(top, bot) 
wsetscrreg(win, top, bot) 

These routines allow the user to set a 
software scrolling region in a window. top 
and bot are the line numbers of the top and 
bottom margin of the scrolling region. (Line 
o is the top line of the window.) If this 
option and scrollok( ) are enabled, an 
attempt to move off the bottom margin line 
will cause all lines in the scrolling region to 
scroll up one line. (Note that this has noth­
ing to do with use of a physical scrolling 
region capability in the terminal, like that in 
the DEC VT100. Only the text of the window 
is scrolled; if idlok() is enabled and the ter­
minal has either a scrolling region or 
"insert/delete-line" capability, they will 
probably be used by the output routines.) 

Note that setscrreg() and wsetscrreg() 
are macros. 
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scrollok( win, bf) 

nl() 
nonl( ) 

Input Options Setting 

This option controls what happens when the 
cursor of a window is moved off the edge of 
the window or scrolling region, either from a 
newline on the bottom line, or typing the last 
character of the last line. If disabled (bf is 
FALSE), the cursor is left on the bottom line 
at the location where the offending character 
was entered. If enabled (bf is TRUE), 
wrefresh() is called on the window, and 
then the physical terminal and window are 
scrolled up one line. (Note that in order to 
get the physical scrolling effect on the termi­
nal, it is also necessary to call idlok( ).) 

These routines control whether newline is 
translated into carriage return and linefeed 
on output, and whether return is translated 
into newline on input. Initially, the transla­
tions do occur. By disabling these transla­
tions using nonl(), curses is able to make 
better use of the linefeed capability, resulting 
in faster cursor motion. 

These routines set options within curses that deal with input. The 
options involve using ioctl(2) and therefore interact with curses 
routines. It is not necessary to turn these options off before cal­
ling endwin(). 

For more information on these options, see Chapter 10 of the 
Programmer's Guide. 

cbreak( ) 
nocbreak( ) These two routines put the terminal into and 

out of CBREAK mode, respectively. In 
CBREAK mode, characters typed by the user 
are immediately available to the program 
and erase/kill character processing is not 
performed. When in NOCBREAK mode, the 
tty driver will buffer characters typed until a 
newline or carriage return is typed. Inter­
rupt and flow-control characters are unaf­
fected by this mode (see termio(7)). Initially 
the terminal mayor may not be in CBREAK 
mode, as it is inherited, therefore, a program 
should call cbreak() or nocbreak() expli­
citly. Most interactive programs using 
curses will set CBREAK mode. 

Note that cbreak() overrides raw(). See 
getch() under "Input" for a discussion of 
how these routines interact with echo() and 
noecho( ). 
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echo( ) 
noecho( ) 

halfdelay(tenths) 

intrflush(win, bf) 

keypad( win, bf) 

meta( win, bf) 

These routines control whether characters 
typed by the user are echoed by getch() as 
they are typed. Echoing by the tty driver is 
always disabled, but initially getch() is in 
ECHO mode, so characters typed are echoed. 
Authors of most interactive programs prefer 
to do their own echoing in a controlled area 
of the screen, or not to echo at all, so they 
disable echoing by calling noecho(). See 
getch() under "Input" for a discussion of 
how these routines interact with cbreak() 
and nocbreak( ). 

Half-delay mode is similar to CBREAK mode 
in that characters typed by the user are 
immediately available to the program. How­
ever, after blocking for tenths tenths of 
seconds, ERR will be returned if nothing has 
been typed. tenths must be a number 
between 1 and 255. Use nocbreak() to 
leave half-delay mode. 

If this option is enabled, when an interrupt 
key is pressed on the keyboard (interrupt, 
break, quit) all output in the tty driver queue 
will be flushed, giving the effect of faster 
response to the interrupt, but causing curses 
to have the wrong idea of what is on the 
screen. Disabling the option prevents the 
flush. The default for the option is inherited 
from the tty driver settings. The window 
argument is ignored. 

This option enables the keypad of the user's 
terminal. If enabled, the user can press a 
function key (such as an arrow key) and 
wgetch( ) will return a single value 
representing the function key, as in 
KEY_LEFT. If disabled, curses will not 
treat function keys specially and the pro­
gram would have to interpret the escape 
sequences itself. If the keypad in the termi­
nal can be turned on (made to transmit) and 
off (made to work locally), turning on this 
option will cause the terminal keypad to be 
turned on when wgetch( ) is called. 

If enabled, characters returned by wgetch() 
are transmitted with all 8 bits, instead of 
with the highest bit stripped. In order for 
meta() to work correctly, the km 
(has_meta_key) capability has to be specified 
in the terminal's terminfo( 4) entry. 
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nodelay(win, bf) This option causes wgetch() to be a non­
blocking call. If no input is ready, wgetch() 
will return ERR. If disabled, wgetch() will 
hang until a key is pressed. 

notimeout(win, bf) While interpreting an input escape sequence, 
wgetch() will set a timer while waiting for 
the next character. If notimeout(win, 
TRUE) is called, then wgetch() will not set 
a timer. The purpose of the timeout is to 
differentiate between sequences received 
from a function key and those typed by a 
user. 

raw() 
noraw( ) The terminal is placed into or out of raw 

mode. RA W mode is similar to CBREAK 
mode, in that characters typed are immedi­
ately passed through to the user program. 
The differences are that in RAW mode, the 
interrupt, quit, suspend, and flow control 
characters are passed through uninterpreted, 
instead of generating a signal. RAW mode 
also causes 8-bit input and output. The 
behavior of the BREAK key depends on other 
bits in the tty(7) driver that are not set by 
curses. 

typeahead(fildes) curses does "line-breakout optimization" by 
looking for typeahead periodically while 
updating the screen. If input is found, and it 
is coming from a tty, the current update will 
be postponed until refresh( ) or doupdate( ) 
is called again. This allows faster response 
to commands typed in advance. Normally, 
the file descriptor for the input FILE pointer 
passed to newterm(), or stdin in the case 
that initscr() was used, will be used to do 
this typeahead checking. The typeahead() 
routine specifies that the file descriptor 
fildes is to be used to check for typeahead 
instead. If fildes is -1, then no typeahead 
checking will be done. 

Environment Queries 

Note that fildes is a file descriptor, not a 
<stdio.h> FILE pointer. 

baudrate() Returns the output speed of the terminal. 
The number returned is in bits per second, 
for example, 9600, and is an integer. 

char erasechar() The user's current erase character IS 

returned. 

True if the terminal has insert- and delete­
character capabilities. 
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has_il( ) True if the terminal has insert- and delete­
line capabilities, or can simulate them using 
scrolling regions. This might be used to 
check to see if it would be appropriate to 
turn on physical scrolling using scrollok(). 

char killchar() The user's current line-kill character is 
returned. 

char *longname() This routine returns a pointer to a static 
area containing a verbose description of the 
current terminal. The maximum length of a 
verbose description is 128 characters. It is 
defined only after the call to initscr() or 
newterm(). The area is overwritten by 
each call to newterm() and is not restored 
by set_term(), so the value should be saved 
between calls to newterm() if longname( ) 
is going to be used with multiple terminals. 

Soft Labels 
If desired, curses will manipulate the set of soft function-key 
labels that exist on many terminals. For those terminals that do 
not have soft labels, if you want to simulate them, curses will take 
over the bottom line of stdscr, reducing the size of stdscr and 
the variable LINES. curses standardizes on 8 labels of 8 charac­
ters each. 

slk_init(labfmt) In order to use soft labels, this routine must 
be called before initscr() or newterm() is 
called. If initscr() winds up using a line 
from stdscr to emulate the soft labels, then 
labfmt determines how the labels are 
arranged on the screen. Setting labfmt to 0 
indicates that the labels are to be arranged 
in a 3-2-3 arrangement; 1 asks for a 4-4 
arrangement. 

slk_set(labnum, label, labfmt) 

slk_refresh( ) 

labnum is the label number, from 1 to 8. 
label is the string to be put on the label, up 
to 8 characters in length. A NULL string or 
a NULL pointer will put up a blank label. 
labfmt is one of 0, 1 or 2, to indicate 
whether the label is to be left-justified, cen­
tered, or right-justified within the label. 

slk_noutrefresh() These routines correspond to the routines 
wrefresh() and wnoutrefresh(). Most 
applications would use slk_noutrefresh() 
because a wrefresh() will most likely soon 
follow. 
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char *sIk_IabeI(labnum) 

sIk_restore( ) 

Low-Level curses Access 

The current label for label number labnum, 
with leading and trailing blanks stripped, is 
returned. 

The soft labels are cleared from the screen. 

The soft labels are restored to the screen 
after a slk_clear( ). 

All of the soft labels are forced to be output 
the next time a sIk_noutrefresh() is per­
formed. 

The following routines give low-level access to various curses func­
tionality. These routines typically would be used inside of library 
routines. 

def_prog_mode( ) 
def_sheII_mode() Save the current terminal modes as the "pro­

gram" (in curses) or "shell" (not in curses) 
state for use by the reset_prog_mode() 
and reset_sheII_mode() routines. This is 
done automatically by initscr( ). 

reset_prog_mode( ) 
reset_sheII_mode( ) 

resetty( ) 
savetty( ) 

getsyx(y, x) 

Restore the terminal to "program" (in 
curses) or "shell" (out of curses) state. 
These are done automatically by endwin() 
and doupdate() after an endwin(), so they 
normally would not be called. 

These routines save and restore the state of 
the terminal modes. sa vetty() saves the 
current state of the terminal in a buffer and 
resetty() restores the state to what it was 
at the last call to savetty(). 

The current coordinates of the virtual screen 
cursor are returned in y and x. Like 
getyx(), the variables y and x do not take 
an "&" before them. If Ieaveok() is 
currently TRUE, then -1,-1 will be 
returned. If lines may have been removed 
from the top of the screen using ripoffline( ) 
and the values are to be used beyond just 
passing them on to setsyx(), the value 
y+stdscr-> _yoffset should be used for 
those other uses. 

Note that getsyx( ) is a macro. 
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setsyx(y, x) 

ripoffline(line, init) 

The virtual screen cursor is set to y, x. If y 
and x are both -1, then leaveok() will be 
set. The two routines getsyx() and set­
syx() are designed to be used by a library 
routine which manipulates curses windows 
but does not want to mess up the current 
position of the program's cursor. The library 
routine would call getsyx() at the begin­
ning, do its manipulation of its own windows, 
do a wnoutrefresh() on its windows, call 
setsyx( ), and then call doupdate( ). 

This routine provides access to the same 
facility that slk_init() uses to reduce the 
size of the screen. ripoffline() must be 
called before initscr() or newterm() is 
called. If line is positive, a line will be 
removed from the top of stdscr; if negative, 
a line will be removed from the bottom. 
When this is done inside initscr(), the rou­
tine init() is called with two arguments: a 
window pointer to the I-line window that has 
been allocated and an integer with the 
number of columns in the window. Inside 
this initialization routine, the integer vari­
ables LINES and COLS (defined in 
<curses.h» are not guaranteed to be accu­
rate and wrefresh() or doupdate() must 
not be called. I t is allowable to call 
wnoutrefresh() during the initialization 
routine. 

ripoffline() can be called up to five times 
before calling initscr( ) or newterm( ). 

scr_dump(filename) 
The current contents of the virtual screen 
are written to the file filename. 

scr_restore(filename) 
The virtual screen is set to the contents of 
filename, which must have been written 
using scr_dump(). The next call to doup­
date() will restore the screen to what it 
looked like in the dump file. 

scr_init(filename) The contents of filename are read in and 
used to initialize the curses data structures 
about what the terminal currently has on its 
screen. If the data is determined to be valid, 
curses will base its next update of the screen 
on this information rather than clearing the 
screen and starting from scratch. scr_init() 
would be used after initscr( ) or a 
system (3S) call to share the screen with 
another process which has done a 
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scr_dump() after its endwin() call. The 
data will be declared invalid if the time­
stamp of the tty is old or the terminfo(4) 
capability nrrmc is true. 

curs_set(visibility) The cursor is set to invisible, normal, or very 
visible for visibility equal to 0, 1 or 2. 

draino(ms) Wait until the output has drained enough 
that it will only take ms more milliseconds to 
drain completely. 

garbagedlines(win, begline, numlines) 
This routine indicates to curses that a screen 
line is garbaged and should be thrown away 
before having anything written over the top 
of it. It could be used for programs such as 
editors which want a command to redraw 
just a single line. Such a command could be 
used in cases where there is a noisy commun­
ications line and redrawing the entire screen 
would be subject to even more communica­
tion noise. Just redrawing the single line 
gives some semblance of hope that it would 
show up unblemished. The current location 
of the window is used to determine which 
lines are to be redrawn. 

napms(ms) Sleep for ms milliseconds. 

Terminfo-Level Manipulations 
These low-level routines must be called by programs that need to 
deal directly with the terminfo( 4) database to handle certain ter­
minal capabilities, such as programming function keys. For all 
other functionality, curses routines are more suitable and their use 
is recommended. 

Initially, setupterm() should be called. (Note that setupterm( ) 
is automatically called by initscr() and newterm( ).) This will 
define the set of terminal-dependent variables defined in the ter­
minfo(4) database. The terminfo(4) variables lines and columns 
(see terminfo(4» are initialized by setupterm() as follows: if the 
environment variables LINES and COLUMNS exist, their values 
are used. If the above environment variables do not exist and the 
program is running in a layer (see layers(l», the size of the 
current layer is used. Otherwise, the values for lines and 
columns specified in the terminfo(4) database are used. 

The header files <curses.h> and <term.h> should be included, 
in this order, to get the definitions for these strings, numbers, and 
flags. Parameterized strings should be passed through tparm() 
to instantiate them. All terminfo(4) strings (including the output 
of tparm(» should be printed with tputs() or putp(). Before 
exiting, reset_shell_mode() should be called to restore the tty 
modes. Programs which use cursor addressing should output 
enter_ca_mode upon startup and should output exit_ca_mode 
before exiting (see terminfo(4». (Programs desiring shell escapes 
should call reset_shell_mode() and output exit_ca_mode 
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before the shell is called and should output enter_ca_mode and 
call reset_prog_mode() after returning from the shell. Note 
that this is different from the curses routines (see endwin( )). 

setupterm(term, fildes, errret) 
Reads in the terminfo(4) database, initializ­
ing the terminfo(4) structures, but does not 
set up the output virtualization structures 
used by curses. The terminal type is in the 
character string term; if term is NULL, the 
environment variable TERM will be used. 
All output is to the file descriptor fildes. If 
errret is not NULL, then setupterm() will 
return OK or ERR and store a status value 
in the integer pointed to by errret. A status 
of 1 in errret is normal, 0 means that the 
terminal could not be found, and -1 means 
that the terminfo(4) database could not be 
found. If errret is NULL, setupterm() will 
print an error message upon finding an error 
and exit. Thus, the simplest call is setup­
term «char *)0, 1, (int *)0), which uses all 
the defaults. 

The terminfo( 4) boolean, numeric and string 
variables are stored in a structure of type 
TERMINAL. After setupterm() returns 
successfully, the variable cur_term (of type 
TERMINAL *) is initialized with all of the 
information that the terminfo( 4) boolean, 
numeric and string variables refer to. The 
pointer may be saved before calling setup­
term() again. Further calls to setup­
term() will allocate new space rather than 
reuse the space pointed to by cur_term. 

set_curterm(nterm) 

del_curterm( oterm) 

nterm is of type TERM IN AL * 
set_curterm() sets the variable cur_term 
to nterm, and makes all of the terminfo(4) 
boolean, numeric and string variables use the 
values from nterm. 

oterm is of type TERMIN AL * 
del_curterm( ) frees the space pointed to by 
oterm and makes it available for further use. 
If oterm is the same as cur_term, then 
references to any of the terminfo(4) boolean, 
numeric and string variables thereafter may 
refer to invalid memory locations until 
another setupterm( ) has been called. 
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restartterm(term, fildes, errret) 
Like setupterm( ) after a memory restore. 

char *tparm(str, PI' P2' ... , P9) 
Instantiate the string str with parms p.. A 
pointer is returned to the result of str \vith 
the parameters applied. 

tputs(str, count, putc) 
Apply padding to the string str and output it. 
str must be a terminfo(4) string variable or 
the return value from tparm(), tgetstr(), 
tigetstr() or tgoto(). count is the number 
of lines affected, or 1 if not applicable. 
putcO is a putchar(3S)-like routine to which 
the characters are passed, one at a time. 

putp(str) A routine that calls tputs (str, 1, 
putcharO)· 

vidputs(attrs, put c) Output a string that puts the terminal in the 
video attribute mode attrs, which is any com­
bination of the attributes listed below. The 
characters are passed to the putchar(3S)-like 
routine putc( ). 

vida ttr( a ttrs) Like vidputs(), except that it outputs 
through putchar(3S). 

mvcur(oldrow, oldcol, newrow, newcol) 
Low-level cursor motion. 

The following routines return the value of the capability 
corresponding to the terminfo(4) capname passed to them, such as 
xenl. 

tigetflag( capname) The value -1 is returned if capname is not a 
boolean capability. 

tigetnum(capname) The value -2 is returned if capname is not a 
numeric capability. 

tigetstr(capname) The value (char *) -1 is returned if capname 
is not a string capability. 

char *boolnames[], *boolcodes[ ], *boolfnames[] 
char *numnames[], *numcodes[], *numfnames[] 
char *strnames[], *strcodes[], *strfnames[] 

These null-terminated arrays contain the 
capnames, the termcap codes, and the full C 
names, for each of the terminfo( 4) variables. 
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Termcap Emulation 
These routines are included as a conversion aid for programs that 
use the termcap library. Their parameters are the same and the 
routines are emulated using the terminfo(4) database. 

tgetent(bp, name) Look up termcap entry for name. The emu­
lation ignores the buffer pointer bp. 

tgetflag(codename) Get the boolean entry for codename. 

tgetnum( codes) Get numeric entry for codename. 

char *tgetstr(codename, area) 
Return the string entry for codename. If 
area is not NULL, then also store it in the 
buffer pointed to by area and advance area. 
tputs() should be used to output the 
returned string. 

char *tgoto(cap, col, row) 
Instantiate the parameters into the given 
capability. The output from this routine is 
to be passed to tputs( ). 

tputs(str, affcnt, putc) 

Miscellaneous 
traceoff( ) 
traceon( ) 

unctrl(c) 

See tputs() above, under "Terminfo-Level 
Manipulations" . 

Turn off and on debugging trace output when 
using the debug version of the curses library, 
/usr/lib/libdcurses.a. This facility is avail­
able only to customers with a source license. 

This macro expands to a character string 
which is a printable representation of the 
character c. Control characters are 
displayed in the ~X notation. Printing char­
acters are displayed as is. 

unctrl() is a macro, defined in <unctrl.h>, 
which is automatically included by 
<curses.h>. 

char *keyname(c) A character string corresponding to the key c 
is returned. 

filter( ) 

Use of curser 

This routine is one of the few that is to be 
called before initscr() or newterm() is 
called. It arranges things so that curses 
thinks that there is a l-line screen. curses 
will not use any terminal capabilities that 
assume that they know what line on the 
screen the cursor is on. 

The special window curser can be used in only a few routines. If 
the window argument to clearok() is curser, the next call to 
wrefresh() with any window will cause the screen to be cleared 
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and repainted from scratch. If the window argument to 
wrefresh() is curscr, the screen is immediately cleared and 
repainted from scratch. (This is how most programs would imple­
ment a "repaint-screen" routine.) The source window argument to 
overlay(), overwrite(), and copywin() may be curscr, in 
which case the current contents of the virtual terminal screen will 
be accessed. 

Obsolete Calls 
Various routines are provided to maintain compatibility in pro­
grams written for older versions of the curses library. These rou­
tines are all emulated as indicated below. 

crmode( ) 

fixterm( ) 

gettmode( ) 

nocrmode( ) 

resetterm( ) 

saveterm( ) 

setterm( ) 

ATTRIBUTES 

Replaced by cbreak( ). 

Replaced by reset_prog_mode( ). 

A no-op. 

Replaced by nocbreak( ). 

Replaced by reset_shell_mode( ). 

Replaced by def_prog_mode( ). 

Replaced by setupterm( ). 

The following video attributes, defined in <curses.h>, can be 
passed to the routines attron(), attroff(), and attrset(), or 
OR'ed with the characters passed to addch(). 

A_STANDOUT Terminal's best highlighting mode 
A_UNDERLINE Underlining 
A_REVERSE Reverse video 
A_BLINK Blinking 
A_DIM Half bright 
A_BOLD Extra bright or bold 
A_ALTCHARSET Alternate character set 

Bit-mask to extract character (described under 
winch()) 
Bit-mask to extract attributes (described under 
winch( )) 
Bit mask to reset all attributes off 
(for example: attrset (A_NORMAL) 
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FUNCTION-KEYS 
The following function keys, defined in <curses.h>, might be 
returned by getch() if keypad() has been enabled. Note that 
not all of these may be supported on a particular terminal if the 
terminal does not transmit a unique code when the key is pressed 
or the definition for the key is not present in the termin/o(4) data­
base. 

Name Value Key name 

KEY_BREAK 0401 break key (unreliable) 
KEY_DOWN 0402 The four arrow keys '" 
KEY_UP 0403 
KEY_LEFT 0404 
KEY_RIGHT 0405 
KEY_HOME 0406 Home key (upward+left arrow) 
KEY _BACKSP ACE 0407 backspace (unreliable) 
KEY_FO 0410 Function keys. Space for 64 keys is 

reserved. 
KEY_F(n) (KEY_FO+(n)) Formula for f . 
KEY_DL 0510 Delete line n 
KEY_IL 0511 Insert line 
KEY_DC 0512 Delete character 
KEY_IC 0513 Insert char or enter insert mode 
KEY_EIC 0514 Exi t insert char mode 
KEY_CLEAR 0515 Clear screen 
KEY_EOS 0516 Clear to end of screen 
KEY_EOL 0517 Clear to end of line 
KEY_SF 0520 Scroll 1 line forward 
KEY_SR 0521 Scroll 1 line backwards (reverse) 
KEY_NPAGE 0522 Next page 
KEY_PPAGE 0523 Previous page 
KEY_STAB 0524 Set tab 
KEY_CTAB 0525 Clear tab 
KEY_CATAB 0526 Clear all tabs 
KEY_ENTER 0527 Enter or send 
KEY_SRESET 0530 soft (partial) reset 
KEY_RESET 0531 reset or hard reset 
KEY_PRINT 0532 print or copy 
KEY_LL 0533 home down or bottom (lower left) 

keypad is arranged like this: 
A1 up A3 
left B2 right 
C1 down C3 

KEY_Al 0534 Upper left of keypad 
KEY_A3 0535 Upper right of keypad 
KEY_B2 0536 Center of keypad 
KEY_Cl 0537 Lower left of keypad 
KEY_C3 0540 Lower right of keypad 
KEY_BTAB 0541 Back tab key 
KEY_BEG 0542 beg(inning) key 
KEY_CANCEL 0543 cancel key 
KEY_CLOSE 0544 close key 
KEY_COMMAND 0545 cmd (command) key 
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KEY_COPY 
KEY_CREATE 
KEY_END 
KEY_EXIT 
KEY_FIND 
KEY_HELP 
KEY_MARK 
KEY _MESSAG E 
KEY_MOVE 
KEY_NEXT 
KEY_OPEN 
KEY_OPTIONS 
KEY_PREVIOUS 
KEY_REDO 
KEY_REFERENCE 
KEY_REFRESH 
KEY_REPLACE 
KEY_RESTART 
KEY_RESUME 
KEY_SAVE 
KEY_SBEG 
KEY _SCANCEL 
KEY _SCOMMAND 
KEY_SCOPY 
KEY _SCREATE 
KEY_SDC 
KEY_SDL 
KEY_SELECT 
KEY_SEND 
KEY_SEOL 
KEY_SEXIT 
KEY_SFIND 
KEY_SHELP 
KEY_SHOME 
KEY_SIC 
KEY_SLEFT 
KEY_SMESSAGE 
KEY_SMOVE 
KEY_SNEXT 
KEY _SOPTIONS 
KEY _SPREVIOUS 
KEY_SPRINT 
KEY_SREDO 
KEY _SREPLACE 
KEY_SRIGHT 
KEY_SRSUME 
KEY_SSAVE 
KEY_SSUSPEND 
KEY_SUNDO 
KEY _SUSPEND 
KEY_UNDO 

(Terminal Information Utilities) CURSES(3X) 

0546 
0547 
0550 
0551 
0552 
0553 
0554 
0555 
0556 
0557 
0560 
0561 
0562 
0563 
0564 
0565 
0566 
0567 
0570 
0571 
0572 
0573 
0574 
0575 
0576 
0577 
0600 
0601 
0602 
0603 
0604 
0605 
0606 
0607 
0610 
0611 
0612 
0613 
0614 
0615 
0616 
0617 
0620 
0621 
0622 
0623 
0624 
0625 
0626 
0627 
0630 
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copy key 
create key 
end key 
exit key 
find key 
help key 
mark key 
message key 
move key 
next object key 
open key 
options key 
previous object key 
redo key 
ref( erence) key 
refresh key 
replace key 
restart key 
resume key 
save key 
shifted beginning key 
shifted cancel key 
shifted command key 
shifted copy key 
shifted create key 
shifted delete char key 
shifted delete line key 
select key 
shifted end key 
shifted clear line key 
shifted exit key 
shifted find key 
shifted help key 
shifted home key 
shifted input key 
shifted left arrow key 
shifted message key 
shifted move key 
shifted next key 
shifted options key 
shifted prev key 
shifted print key 
shifted redo key 
shifted replace key 
shifted right arrow 
shifted resume key 
shifted save key 
shifted suspend key 
shifted undo key 
suspend key 
undo key 
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LINE GRAPHICS 
The following variables may be used to add line-drawing charac­
ters to the screen with waddch(). When defined for the termi­
nal, the variable will have the A_ALTCHARSET bit turned on. 
Otherwise, the default charcter listed below will be stored in the 
variable. The names were chosen to be consistent with the DEC 
VT100 nomenclature. 

Name Default Glyph Description 

ACS_ULCORNER + upper left corner 
ACS_LLCORNER + lower left corner 
ACS_URCORNER + upper right corner 
ACS_LRCORNER + lower right corner 
ACS_RTEE + right tee (~) 
ACS_LTEE + left tee (~) 
ACS_BTEE + bottom tee (..1) 
ACS_TTEE + top tee (t) 
ACS_HLINE horizontal line 
ACS_VLINE vertical line 
ACS_PLUS + plus 
ACS_Sl scan line 1 
ACS_S9 scan line 9 
ACS_DIAMOND + diamond 
ACS_CKBOARD checker board (stipple) 
ACS_DEGREE degree symbol 
ACS_PLMINUS # plus/minus 
ACS_BULLET 0 bullet 
ACS_LARROW < arrow pointing left 
ACS_RARROW > arrow pointing right 
ACS_DARROW v arrow pointing down 
ACS_UARROW arrow pointing up 
ACS_BOARD # board of squares 
ACS_LANTERN # lantern symbol 
ACS_BLOCK # solid square block 

RETURN VALUES 
All routines return the integer OK upon successful completion and 
the integer ERR upon failure, unless otherwise noted in the 
preceding routine descriptions. 

All macros return the value of their w version, except 
setscrreg(), wsetscrreg(), getsyx(), getyx(), getbegy(), 
getmaxyx(). For these macros, no useful value is returned. 

Routines that return pointers always return (type *) NULL on 
error. 
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BUGS 
Currently typeahead checking is done using a nodelay read fol­
lowed by an ungetch() of any character that may have been read. 
Typeahead checking is done only if wgetch() has been called at 
least once. This will be changed when proper kernel support is 
available. Programs which use a mixture of their own input rou­
tines with curses input routines may wish to call typeahead( -1) 
to turn off typeahead checking. 

The argument to napms() is currently rounded up to the nearest 
second. 

draino (ms) only works for ms equal to O. 

WARNINGS 
To use the new curses features, use the Release 3.0 version of 
curses on UNIX System Release 3.0. All programs that ran with 
System V Release 2 curses will run with System V Release 3.0. 
You may link applications with object files based on the Release 2 
curses/terminfo with the Release 3.0 'libcurses.a library. You may 
link applications with object files based on the Release 3.0 
curses/termiryifo with the Release 2 libcurses.a library, so long as 
the application does not use the new features in the Release 3.0 
curses/termiryifo. 

The plotting library plot(3X) and the curses library curses(3X) 
both use the names erase() and move(). The curses versions are 
macros. If you need both libraries, put the plot(3X) code in a dif­
ferent source file than the curses(3X) code, and/or #undef 
move( ) and erase( ) in the plot(3X) code. 

Between the time a call to initscr() and endwin() has been 
issued, use only the routines in the curses library to generate out­
put. Using system calls or the "standard 110 package" (see 
stdio(3S)) for output during that time can cause unpredictable 
results. 

SEE ALSO 
cc(I), Id(I), ioctl(2), plot(3X), putc(3S), scanf(3S), stdio(3S), 
system(3S), vprintf(3S), profile(4), term(4), terminfo(4), varargs(5). 
termio(7), tty(7) in the System Administrator's Reference Manual. 
Chapter 10 of the Programmer's Guide. 
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NAME 
infocmp - compare or print out terminfo descriptions 

SYNOPSIS 
infocmp [-d] [-c] [-n] [-I] [-L] [-C] [-r] [-u] [-s 
dlilllc] [-v] [-V] [-1] [-w width] [-A directory] [-B direc­
tory] [termname .. ] 

DESCRIPTION 
in/ocmp can be used to compare a binary terminfo(4) entry with 
other terminfo entries, rewrite a terminfo(4) description to take 
advantage of the use= terminfo field, or print out a terminfo(4) 
description from the binary file (term(4)) in a variety of formats. 
In all cases, the boolean fields will be printed first, followed by the 
numeric fields, followed by the string fields. 

Default Options 
If no options are ~pecified and zero or one termnames are speci­
fied, the -I option will be assumed. If more than one termname is 
specified, the -d option will be assumed. 

Comparison Options [-d) [-c) [-n] 
infocmp compares the terminfo(4) description of the first terminal 
termname with each of the descriptions given by the entries for 
the other terminal's termnames. If a capability is defined for only 
one of the terminal s, the value returned will depend on the type of 
the capability: F fi)r boolean variables, -1 for integer variables, 
and NULL for strillg variables. 

-d produce a tist of each capability that is different. In this 
manner, if one has two entries for the same terminal or 
similar terminals, using infocmp will show what is dif­
ferent between the two entries. This is sometimes neces­
sary when more than one person produces an entry for 
the same terminal and one wants to see what is different 
between the two. 

-c produce a list of each capability that is common between 
the two en tries. Capabilities that are not set are ignored. 
This optiOll can be used as a quick check to see if the -u 
option is worth using. 

-n produce a list of each capability that is in neither entry. 
If no termnames are given, the environment variable 
TERM will be used for both of the termnames. This can 
be used as a quick check to see if anything was left out of 
the description. 

Source Listing Options [-I] [-L] [-C] [-r] 
The -I, - L, and -C options will produce a source listing for each 
terminal named. 

-I use the terminfo(4) names 

- L use the long C variable name listed in <term.h> 

-C use the termcap names 

-r when using -C, put out all capabilities in termcap form 
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If no termnames are given, the environment variable TERM will 
be used for the terminal name. 

The source produced by the -C option may be used directly as a 
termcap entry, but not all of the parameterized strings may be 
changed to the termcap format. infocmp will attempt to convert 
most of the parameterized information, but that which it doesn't 
will be plainly marked in the output and commented out. These 
should be edited by hand. 

All padding information for strings will be collected together and 
placed at the beginning of the string where termcap expects it. 
Mandatory padding (padding information with a trailing 'I') will 
become optional. 

All termcap variables no longer supported by terminfo( 4), but 
which are derivable from other terminfo( 4) variables, will be out­
put. Not all terminfo(4) capabilities will be translated; only those 
variables which were part of termcap will normally be output. 
Specifying the -r option will take off this restriction, allowing all 
capabilities to be output in termcap form. 

Note that because padding is collected to the beginning of the 
capability, not all capabilities are output, mandatory padding is 
not supported, and termcap strings were not as flexible, it is not 
always possible to convert a terminfo( 4) string capability into an 
equivalent termcap format. Not all of these strings will be able to 
be converted. A subsequent conversion of the termcap file back 
into terminfo( 4) format will not necessarily reproduce the original 
terminfo(4) source. 

Some common term info parameter sequences, their termcap 
equivalents, and some terminal types which commonly have such 
sequences, are: 

Terminfo Termcap Representative Termim 

%pl%c 
%pl%d 
%pl%'x'%+%c 

%. 
%d 
%+x 

%i %i 
%pl % ?%'x'%>%t%pl%'y'%+%; %>xy 
% p2 is printed before % pI % r 

Use= Option [-u] 

adm 
hp, ANSI standard, vtlO 
concept 
ANSI standard, vt100 
concept 
hp 

-u produce a terminfo( 4) source description of the first ter­
minal termname which is relative to the sum of the 
descriptions given by the entries for the other terminals 
termnames. It does this by analyzing the differences 
between the first termname and the other termnames and 
producing a description with use= fields for the other 
terminals. In this manner, it is possible to retrofit gen­
eric terminfo entries into a terminal's description. Or, if 
two similar terminals exist, but were coded at different 
times or by different people so that each description is a 
full description, using infocmp will show what can be 
done to change one description to be relative to the other. 
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A capability will get printed with an at-sign (@) if it no longer 
exists in the first termname, but one of the other termname 
entries contains a value for it. A capability's value gets printed if 
the value in the first termname is not found in any of the other 
term name entries, or if the first of the other term name entries 
that has this capability gives a different value for the capability 
than that in the first termname. 

The order of the other termname entries is significant. Since the 
terminfo compiler tic(1M) does a left-to-right scan of the capabili­
ties, specifying two use= entries that contain differing entries for 
the same capabilities will produce different results depending on 
the order that the entries are given in. infocmp will flag any such 
inconsistencies between the other termname entries as they are 
found. 

Alternatively, specifying a capability after a use= entry that con­
tains that capability will cause the second specification to be 
ignored. Using infocmp to recreate a description can be a useful 
check to make sure that everything was specified correctly in the 
original source description. 

Another error that does not cause incorrect compiled files, but will 
slow down the compilation time, is specifying extra use= fields 
that are superfluous. infocmp will flag any other termname use= 
fields that were not needed. 

Other Options [-s dlilllc] [-v] [-V] [-1] [-w width] 
-s sort the fields within each type according to the argument 

below: 

d leave fields in the order that they are stored in the 
terminfo database. 

sort by term info name. 

sort by the long C variable name. 

c sort by the termcap name. 

If no -s option is given, the fields printed out will be 
sorted alphabetically by the terminfo name within each 
type, except in the case of the -C or the - L options, 
which cause the sorting to be done by the termcap name 
or the long C variable name, respectively. 

-v print out tracing information on standard error as the 
program runs. 

-V print out the version of the program in use on standard 
error and exit. 

-1 cause the fields to printed out one to a line. Otherwise, 
the fields will be printed several to a line to a maximum 
width of 60 characters. 

-w change the output to width characters. 

Changing Databases [-A directory] [-B directory] 
The location of the compiled terminfo( 4) database is taken from 
the environment variable TERMINFO. If the variable is not 
defined, or the terminal is not found in that location, the system 

- 3 -



INFOCMP (1M) (Terminal Information Utilities) INFOCMP(1M) 

FILES 

terminfo(4) database, usually in /usl'/lib/terminfo, will be used. 
The options -A and - B may be used to override this location. 
The -A option will set TERM INFO for the first termname and 
the -B option will set TERM INFO for the other termnames. 
With this, it is possible to compare descriptions for a terminal 
with the same name located in two different databases. This is 
useful for comparing descriptions for the same terminal created by 
different people. Otherwise the terminals would have to be named 
differently in the terminfo(4) database for a comparison to be 
made. 

/usr/lib/terminfo/?/* compiled terminal description database 

DIAGNOSTICS 
malloc is out of space! 

There was not enough memory available to pro­
cess all the terminal descriptions requested. Run 
infocmp several times, each time including a sub­
set of the desired term names. 

use= order dependency found: 
A value specified in one relative terminal specifi­
cation was different from that in another relative 
terminal specification. 

'use=term' did not add anything to the description. 
A relative terminal name did not contribute any­
thing to the final description. 

must have at least two terminal names for a comparison to be done. 
The -U, -d and -c options require at least two 
terminal names. 

SEE ALSO 

NOTE 

tic(1M), curses(3X), term(4), terminfo(4) in the Programmer's 
Reference Manual. 
captoinfo(1M) in the System Administrator's Reference Manual. 
Chapter 10 of the Programmer's Guide. 

The termcap database (from earlier releases of UNIX System V) 
may not be supplied in future releases. 
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NAME 
terminfo - terminal capability data base 

SYNOPSIS 
lusr/lib/terminfol? 1* 

DESCRIPTION 
terminfo is a compiled database (see tic(lM)) describing the capa­
bilities of terminals. Terminals are described in terminfo source 
descriptions by giving a set of capabilities which they have, by 
describing how operations are performed, by describing padding 
requirements, and by specifying initialization sequences. This 
database is used by applications programs, such as vi(l) and 
curses(3X), so they can work with a variety of terminals without 
changes to the programs. To obtain the source description for a 
terminal, use the -I option of infocmp(lM). 

Entries in terminfo source files consist of a number of comma­
separated fields. White space after each comma is ignored. The 
first line of each terminal description in the terminfo database 
gives the name by which terminfo knows the terminal, separated 
by bar ( I ) characters. The first name given is the most common 
abbreviation for the terminal (this is the one to use to set the 
environment variable TERM in $HOME/.profile; see profile(4)), the 
last name given should be a long name fully identifying the termi­
nal, and all others are understood as synonyms for the terminal 
name. All names but the last should contain no blanks and must 
be unique in the first 14 characters; the last name may contain 
blanks for readability. 

Terminal names (except for the last, verbose entry) should be 
chosen using the following conventions. The particular piece of 
hardware making up the terminal should have a root name chosen, 
for example, for the AT&T 4425 terminal, att4425. Modes that 
the hardware can be in, or user preferences, should be indicated by 
appending a hyphen and an indicator of the mode. See term(5) for 
examples and more information on choosing names and synonyms. 

CAP ABILITIES 
In the table below, the Variable is the name by which the C pro­
grammer (at the terminfo level) accesses the capability. The Cap­
name is the short name for this variable used in the text of the 
database. It is used by a person updating the database and by the 
tput(l) command when asking what the value of the capability is 
for a particular terminal. The Termcap Code is a two-letter 
code that corresponds to the old termcap capability name. 

Capability names have no hard length limit, but an informal limit 
of 5 characters has been adopted to keep them short. Whenever 
possible, names are chosen to be the same as or similar to the 
ANSI X3.64-1979 standard. Semantics are also intended to match 
those of the specification. 

All string capabilities listed below may have padding specified, 
with the exception of those used for input. Input capabilities, 
listed under the Strings section in the table below, have names 
beginning with key _. The following indicators may appear at the 
end of the Description for a variable. 
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(G) indicates that the string is passed through tparmO with 
parameters (parms) as given (# / 

(*) indicates that padding may be based on the number of 
lines affected. 

(# ) . d· h ·th i III lcates t e ~ parameter. 

Variable Cap- Termcap Description 
name Code 

Booleans: 
auto_left_margin bw bw cub! wraps from column 0 to last 

column 
auto_righLmargin am am Terminal has automatic margins 
no_esc_ctlc xsb xb Beehive (f1=escape, f2=ctrl C) 
ceoLstandou t~li tch xhp xs Standout not erased by 

overwriting (hp) 
eaLnewline~litch xenl xn Newline ignored after 80 cols (Conce 
erase_overstrike eo eo Can erase overstrikes with a blank 
generic_type gn gn Generic line type (e.g. dialup, switch 
hard_copy hc hc Hardcopy terminal 
hard_cursor chts HC Cursor is hard to see. 
has_meta_key km km Has a meta key (shift, sets parity bi1 
has_status_line hs hs Has extra" status line" 
insert_n ull~li tch in in Insert mode distinguishes nulls 
memory_above da da Display may be retained above the 

screen 
memory_below db db Display may be retained below the 

screen 
move_insert_mode mir mi Safe to move while in insert mode 
move_standouLmode msgr ms Safe to move in standout modes 
needs_xon_xoff nxon nx Padding won't work, xon/xoff requir, 
non_rev _rmcu p nrrmc NR smcup does not reverse rmcup 
no_pad_char npc NP Pad character doesn't exist 
over_strike os os Terminal overstrikes on hard-copy 

terminal 
prtr _silen t mc5i 5i Printer won't echo on screen. 
status_line_esc_ok eslok es Escape can be used on the status line 
dest_tabs_magic_smso xt xt Destructive tabs, magic smso char 

(tl06!) 
tilde~litch hz hz Hazeltine; can't print tildesC) 
transparent_underline ul ul Underline character overstrikes 
xon_xoff xon xo Terminal uses xon/xoff handshaking 

Numbers: 
columns cols co Number of columns in a line 
init_tabs it it Tabs initially every # spaces. 
labeLheight Ih Ih Number of rows in each label 
labeLwidth lw lw Number of cols in each label 
lines lines Ii Number of lines on screen or page 
lines_oLmemory 1m 1m Lines of memory if > lines; 0 means 

varies 
magic_cookie~litch xmc sg Number blank chars left by smso or 

rmso 
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num_Iabels nlab NI Number of labels on screen (start at 1) 
padding_baud_rate pb pb Lowest baud rate where padding 

needed 
virtuaLterminal vt vt Virtual terminal number 

(UNIX system) 
width_status_line wsl ws Number of columns in status line 

Strings: 
acs_chars acsc ac Graphic charset pairs aAbBcC -

def=vt100+ 
back_tab cbt bt Back tab 
bell bel bl Audible signal (bell) 
carriage_return cr cr Carriage return (*) 
change_scrollJegion csr cs Change to lines #1 thru #2 (vt100) (G) 
char _padding rmp rP Like ip but when in replace mode 
clear_alI_tabs tbc ct Clear all tab stops 
clear_margins mgc Me Clear left and right soft margins 
clear_screen clear cl Clear screen and home cursor (*) 
clr_bol ell cb Clear to beginning of line, inclusive 
clr_eol el ce Clear to end of line 
clr_eos ed cd Clear to end of display (*) 
column_address hpa ch Horizontal position absolute (G) 
command_character cmdeh CC Term. settable cmd char in prototype 
cursor_address cup cm Cursor motion to row #1 col #2 (G) 
cursor_down cud1 do Down one line 
cursor_home home ho Home cursor (if no cup) 
cursor_invisible civis vi Make cursor invisible 
cursor_left cub1 Ie Move cursor left one space. 
cursor _mem_address mrcup CM Memory relative cursor addressing (G) 
cursor_normal cnorm ve Make cursor appear normal 

(undo vs/vi) 
cursor_right cufl nd Non-destructive space (cursor right) 
cursor_to_ll 11 11 Last line, first column (if no cup) 
cursor_up cuu1 up Upline (cursor up) 
cursor _ visi ble cvvis vs Make cursor very visible 
delete_character dch1 dc Delete character (*) 
delete_line dll dl Delete line (*) 
dis_status_Iine dsl ds Disable status line 
down_halCline hd hd Half-line down (forward 1/2 linefeed) 
ena_acs enacs eA Enable alternate char set 
enter _alt_charseCmode smacs as Start alternate character set 
en ter _am_mode smam SA Turn on automatic margins 
enter _blink_mode blink mb Turn on blinking 
enter_bold_mode bold md Turn on bold (extra bright) mode 
en ter _ca_mode smcup ti String to begin programs that use cup 
enter_delete_mode smdc dm Delete mode (enter) 
enter_dim_mode dim mh Turn on half-bright mode 
en ter _insert_mode smir im Insert mode (enter); 
enter_protected_mode prot mp Turn on protected mode 
enter_reverse_mode rev mr Turn on reverse video mode 
enter_secure_mode invis mk Turn on blank mode (chars invisible) 
en ter _standou Cmode smso so Begin standout mode 
enter _underline_mode smul us Start underscore mode 
en ter _xon_mode smxon SX Turn on xon/xoff handshaking 
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erase_chars ech ec Era se #1 characters (G) 
exit_alt_charseCmode rmacs ae End alternate character set 
exiCam_mode rmam RA Turn off automatic margins 
exi Ca ttri bu te_mode sgrO me Turn off all attributes 
exiCca_mode rmcup te String to end programs that use cup 
exit_delete_mode rmdc ed End delete mode 
exi t_insert_mode rmir ei End insert mode; 
exit_standout_mode rmso se End standout mode 
exiCunderline_mode rmul ue End underscore mode 
exiCxon_mode rmxon RX Turn off xon/xoff handshaking 
flash_screen flash vb Visible bell (may not move cursor) 
form_feed ff ff Hardcopy terminal page eject (*) 
from_status_line fsl fs Return from status line 
init_lstring isl il Terminal initialization string 
iniC2string is2 is Terminal initialization string 
init_3string is3 i3 Terminal initialization string 
init_file if if Nane of initialization file containing is 
iniCprog iprog iP Path name of program for init. 
insert_character ichl ic Ins('rt character 
insert_line ill al Add new blank line (*) 
insert_padding ip ip Ins(,rt pad after character inserted (*) 
key_al kal Kl KEY_AI, 0534, Upper left of keypad 
key_a3 ka3 K3 KEY _A3, 0535, Upper right of keypad 
key_b2 kb2 K2 KEY _B2, 0536, Center of keypad 
key _backspace kbs kb KEY_BACKSPACE, 0407, Sent by 

backspace key 
key_beg kbeg @l KEY _BEG, 0542, Sent by 

beg( inning) key 
key_btab kcbt kB KEY_BTAB, 0541, Sent by back-tab key 
key_c1 kc1 K4 KEY_Cl, 0537, Lower left of keypad 
key_c3 kc3 K5 KEY _C3, 0540, Lower right of keypad 
key_cancel kcan @2 KEY_CANCEL, 0543, Sent by 

canr,el key 
key_catab ktbc ka KEY_CATAB, 0526, Sent by 

clea r-all-tabs key 
key_clear kclr kC KEY_CLEAR, 0515, Sent by clear-screen 

or erase key 
key_close kclo @3 KEY _CLOSE, 0544, Sent by close key 
key_command kcmd @4 KEY _COMMAND, 0545, Sent by cmd 

(command) key 
key_copy kcpy @5 KEY_COPY, 0546, Sent by copy key 
key_create kcrt @6 KEY_CREATE, 0547, Sent 

by c:reate key 
key_ctab kctab kt KEY_CTAB, 0525, Sent by 

clear-tab key 
key_dc kdchl kD KEY_DC, 0512, Sent by 

delete-character 
key 

key_dl kdll kL KEY_DL, 0510, Sent by delete-line key 
key_down kcud1 kd KEY_DOWN, 0402, Sent by terminal 

down-arrow key 
key_eic krmir kM KEY_EIC, 0514, Sent by rmir or smir 

in insert mode 
key_end kend @7 KEY_END, 0550, Sent by end key 
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key_enter kent @8 KEY_ENTER, 0527, Sent by 
enter/send key 

key_eol kel kE KEY_EOL, 0517, Sent by 
clear-to-end -of -line key 

key_eos ked kS KEY_EOS, 0516, Sent by 
clear-to-end -of -screen key 

key_exit kext @9 KEY_EXIT, 0551, Sent by exit key 
key30 kfO kO KEY_F(O), 0410, Sent by function 

key fO 
key_fl kfl k1 KEY_F(l), 0411, Sent by function 

key fl 
key_f2 kf2 k2 KEY_F(2), 0412, Sent by function 

key f2 
key33 kf3 k3 KEY_F(3), 0413, Sent by function 

key f3 
key_f4 kf4 k4 KEY_F(4), 0414, Sent by function 

key f4 
key_f5 kf5 k5 KEY_F(5), 0415, Sent by function 

key f5 
key_f6 kf6 k6 KEY_F(6), 0416, Sent by function 

key f6 
key_f7 kf7 k7 KEY_F(7), 0417, Sent by function 

key f7 
key38 kf8 k8 KEY _F(8), 0420, Sent by function 

key f8 
key_f9 kf9 k9 KEY_F(9), 0421, Sent by function 

key f9 
key_flO kflO k; KEY_F(10),0422, Sent by function 

key flO 
key_fl1 kfll F1 KEY_F(11), 0423, Sent by function 

key fll 
key_f12 kfl2 F2 KEY_F(12), 0424, Sent by function 

key f12 
key_fl3 kfl3 F3 KEY_F(13), 0425, Sent by function 

key f13 
key_fl4 kfl4 F4 KEY_F(14), 0426, Sent by function 

key fl4 
key_fl5 kfl5 F5 KEY_F(15), 0427, Sent by function 

key fl5 
key_fl6 kfl6 F6 KEY_F(16), 0430, Sent by function 

key fl6 
key_fl7 kfl7 F7 KEY_F(17), 0431, Sent by function 

key fl7 
key318 kf18 F8 KEY_F(18), 0432, Sent by function 

key f18 
key_f19 kfl9 F9 KEY_F(19), 0433, Sent by function 

key fl9 
key_f20 kf20 FA KEY_F(20), 0434, Sent by function 

key f20 
key321 kf21 FB KEY_F(21), 0435, Sent by function 

key f21 
key322 kf22 Fe KEY_F(22), 0436, Sent by function 

key f22 
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key323 kf23 FD KEY_F(23), 0437, Sent by function 
key f23 

key_f24 kf24 FE KEY_F(24), 0440, Sent by function 
key f24 

key_f25 kf25 FF KEY _F(25), 0441, Sent by function 
key f25 

key_f26 kf26 FG KEY_F(26), 0442, Sent by function 
key f26 

key_f27 kf27 FH KEY_F(27), 0443, Sent by function 
key f27 

key328 kf28 FI KEY_F(28), 0444, Sent by function 
key f28 

key_f29 kf29 FJ KEY_F(29), 0445, Sent by function 
key f29 

key_f30 kf30 FK KEY_F(30), 0446, Sent by function 
key f30 

key_f31 kf31 FL KEY_F(31), 0447, Sent by function 
key f31 

key_f32 kf32 FM KEY_F(32), 0450, Sent by function 
key f32 

key_f33 kf33 FN KEY_F(13), 0451, Sent by function 
key f13 

key334 kf34 FO KEY _F(34), 0452, Sent by function 
key f34 

key335 kf35 FP KEY_F(35), 0453, Sent by function 
key f35 

key_f36 kf36 FQ KEY_F(36), 0454, Sent by function 
key f36 

key_f37 kf37 FR KEY _F(37), 0455, Sent by function 
key f37 

key: .. J38 kf38 FS KEY_F(38), 0456, Sent by function 
key f38 

key339 kf39 FT KEY_F(39), 0457, Sent by function 
key f39 

key340 kf40 FU KEY _F( 40), 0460, Sent by function 
key f40 

key_f41 kf41 FV KEY_F(41), 0461, Sent by function 
key f41 

key342 kf42 FW KEY_F(42), 0462, Sent by function 
key f42 

key343 kf43 FX KEY_F(43), 0463, Sent by function 
key f43 

key344 kf44 FY KEY_F(44), 0464, Sent by function 
key f44 

key_f45 kf45 FZ KEY_F(45), 0465, Sent by function 
key f45 

key346 kf46 Fa KEY_F(46), 0466, Sent by function 
key f46 

key347 kf47 Fb KEY_F(47), 0467, Sent by function 
key f47 

key348 kf48 Fc KEY_F(48), 0470, Sent by function 
key f48 

key_f49 kf49 Fd KEY_F(49), 0471, Sent by function 
key f49 
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keyj50 kf50 Fe KEY_F(50), 0472, Sent by function 
key f50 

keyj51 kf51 Ff KEY_F(51), 0473, Sent by function 
key f51 

key_f52 kf52 Fg KEY_F(52), 0474, Sent by function 
key f52 

keyj53 kf53 Fh KEY_F(53), 0475, Sent by function 
key f53 

keyj54 kf54 Fi KEY_F(54), 0476, Sent by function 
key f54 

key_f55 kf55 Fj KEY_F(55), 0477, Sent by function 
key f55 

keyj56 kf56 Fk KEY_F(56), 0500, Sent by function 
key f56 

key_f57 kf57 FI KEY_F(57), 0501, Sent by function 
key f57 

key_f58 kf58 Fm KEY_F(58), 0502, Sent by function 
key f58 

keyj59 kf59 Fn KEY_F(59), 0503, Sent by function 
key f59 

keyj60 kf60 Fo KEY_F(60), 0504, Sent by function 
key f60 

keyj61 kf61 Fp KEY_F(61), 0505, Sent by function 
key f61 

key_f62 kf62 Fq KEY_F(62), 0506, Sent by function 
key f62 

keyj63 kf63 Fr KEY_F(63), 0507, Sent by function 
key f63 

keyjind kfnd @O KEY_FIND, 0552, Sent by find key 
key-help khlp %1 KEY_HELP, 0553, Sent by help key 
key_home khome kh KEY_HOME, 0406, Sent by home key 
key-ic kich1 kI KEY_Ie, 0513, Sent by ins-char/enter 

ins-mode key 
key_il kill kA KEY_IL, 0511, Sent by insert-line key 
key_left kcub1 kl KEY_LEFT, 0404, Sent by terminal 

left-arrow key 
key_ll kll kH KEY_LL, 0533, Sent by home-down key 
key-mark kmrk %2 KEY_MARK, 0554, Sent by mark key 
key_message kmsg %3 KEY_MESSAGE, 0555, Sent by 

message key 
key_move kmov %4 KEY_MOVE, 0556, Sent by move key 
key_next knxt %5 KEY_NEXT, 0557, Sent by 

next-object key 
key_npage knp kN KEY_NPAGE, 0522, Sent by 

next-page key 
key_open kopn %6 KEY_OPEN, 0560, Sent by open key 
key_options kopt %7 KEY_OPTIONS, 0561, Sent by 

options key 
key_ppage kpp kP KEY_PPAGE, 0523, Sent by 

previous-page key 
key_previous kprv %8 KEY_PREVIOUS, 0562, Sent by 

previous-object key 
key-print kprt %9 KEY_PRINT,0532, Sent by print or 

copy key 
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keYJedo krdo %0 KEY_REDO, 0563, Sent by redo key 
key_reference kref &1 KEY_REFERENCE, 0564, Sent by 

ref( erence) key 
key_refresh krfr &2 KEY_REFRESH, 0565, Sent by 

refresh key 
keYJeplace krpl &3 KEY_REPLACE, 0566, Sent by 

replace key 
key_restart krst &4 KEY_RESTART,0567, Sent by 

restart key 
key_resume kres &5 KEY_RESUME, 0570, Sent by 

resume key 
key_right kcufl kr KEY_RIGHT, 0405, Sent by terminal 

right-arrow key 
key_save ksav &6 KEY_SAVE, 0571, Sent by save key 
key_sbeg kBEG &9 KEY_SBEG, 0572, Sent by shifted 

beginning key 
key _scancel kCAN &0 KEY_SCANCEL,0573, Sent by shifted 

cancel key 
key _scommand kCMD *1 KEY_SCOMMAND,0574, Sent by shifted 

command key 
key_scopy kCPY *2 KEY_SCOPY, 0575, Sent by shifted 

copy key 
key_screate kCRT *3 KEY_SCREATE, 0576, Sent by shifted 

create key 
key_sdc kDC *4 KEY _SDC, 0577, Sent by shifted 

delete-char key 
key_sdl kDL *5 KEY _SDL, 0600, Sent by shifted 

delete-line key 
key_select kslt *6 KEY_SELECT, 0601, Sent by select key 
key_send kEND *7 KEY_SEND, 0602, Sent by shifted 

end key 
key_seol kEOL *8 KEY _SEOL, 0603, Sent by shifted 

clear-line key 
key_sexit kEXT *9 KEY_SEXIT, 0604, Sent by shifted 

exit key 
key_sf kind kF KEY_SF, 0520, Sent by 

scroll-forward/down key 
key_sfind kFND *0 KEY_SFIND, 0605, Sent by shifted 

find key 
key_shelp kHLP #1 KEY_SHELP, 0606, Sent by shifted 

help key 
key_shome kHOM #2 KEY_SHOME, 0607, Sent by shifted 

home key 
key_sic kIC #3 KEY_SIC, 0610, Sent by shifted 

input key 
key_sleft kLFT #4 KEY_SLEFT, 0611, Sent by shifted 

left-arrow key 
key _smessage kMSG %a KEY_SMESSAGE, 0612, Sent by 

shifted message key 
key_smove kMOV %b KEY_SMOVE, 0613, Sent by shifted 

move key 
key_snext kNXT %c KEY_SNEXT, 0614, Sent by shifted 

next key 
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key _soptions kOPT %d KEY_SOPTIONS, 0615, Sent by shifted 
options key 

key _sprevious kPRV %e KEY_SPREVIOUS, 0616, Sent by 
shifted prev key 

key_sprint kPRT %f KEY_SPRINT, 0617, Sent by shifted 
print key 

key_sr kri kR KEY_SR, 0521, Sent by 
scroll-backward/up key 

key_sredo kRDO %g KEY_SREDO,0620, Sent by shifted 
redo key 

key _sreplace kRPL %h KEY_SREPLACE, 0621, Sent by 
shifted replace key 

key_sright kRIT %i KEY_SRIGHT, 0622, Sent by shifted 
right-arrow key 

key_srsume kRES %j KEY_SRSUME, 0623, Sent by shifted 
resume key 

key_ssave kSAV 11 KEY_SSAVE, 0624, Sent by shifted 
save key 

key_ssuspend kSPD !2 KEY_SSUSPEND, 0625, Sent by 
shifted suspend key 

key_stab khts kT KEY_STAB, 0524, Sent by set-tab key 
key_sundo kUND !3 KEY_SUNDO, 0626, Sent by shifted 

undo key 
key_suspend kspd &7 KEY_SUSPEND, 0627, Sent by 

suspend key 
key_undo kund &8 KEY_UNDO, 0630, Sent by undo key 
key_up kcuu1 ku KEY_UP, 0403, Sent by terminal 

up-arrow key 
keypad_local rmkx ke Out of "keypad-transmit" 

mode 
keypad_xmit smkx ks Put terminal in "keypad-transmit" mode 
lab_fO If 0 10 Labels on function key fO if not fO 
lab_fl If1 11 Labels on function key f1 if not fl 
lab_f2 If2 12 Labels on function key f2 if not f2 
lab_f3 If3 13 Labels on function key f3 if not f3 
lab_f4 If4 14 Labels on function key f4 if not f4 
lab_f5 If5 15 Labels on function key f5 if not f5 
lab_f6 If6 16 Labels on function key f6 if not f6 
lab_f7 If7 17 Labels on function key f7 if not f7 
lab_f8 If8 18 Labels on function key f8 if not f8 
lab_f9 lf9 19 Labels on function key f9 if not f9 
lab_flO IflO la Labels on function key flO if not flO 
labeLoff rmln LF Turn off soft labels 
label_on smln LO Turn on soft labels 
meta_off rmm mo Turn off" meta mode" 
meta_on smm mm Turn on" meta mode" (8th bit) 
newline nel nw Newline (behaves like cr followed by If) 
pad_char pad pc Pad character (rather than null) 
parm_dch dch DC Delete #1 chars (G*) 
parm_delete_line dl DL Delete #1 lines (G*) 
parm_down_cursor cud DO Move cursor down #1 lines. (G*) 
parm_ich ich IC Insert #1 blank chars (G*) 
parm_index indn SF Scroll forward #1 lines. (G) 
parm_inserCline il AL Add #1 new blank lines (G*) 
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parm_Ieft_cursor cub LE Move cursor left #1 spaces (G) 
parmJigh t_cursor cuf RI Move cursor right #1 spaces. (G*) 
parmJindex rin SR Scroll backward #1 lines. (G) 
parm_up_cursor cuu UP Move cursor up #1 lines. (G*) 
pkey_key pfkey pk Prog funct key #1 to type string #2 
pkey_Iocal pfloc pI Prog funct key #1 to execute string #2 
pkey_.xmit pfx px Prog funct key #1 to xmit string #2 
plab_norm pIn pn Prog label #1 to show string #2 
prinLscreen mcO ps Print contents of the screen 
prtcnon mc5p pO Turn on the printer for #1 bytes 
prtr_off mc4 pf Turn off the printer 
prtcon mc5 po Turn on the printer 
repeaLchar rep rp Repeat char #1 #2 times (G*) 
req_for _input rfi RF Send next input char (for ptys) 
reseLl string rs1 r1 Reset terminal completely to 

sane modes 
reset_2string rs2 r2 Reset terminal completely to 

sane modes 
reset_3string rs3 r3 Reset terminal completely to 

sane modes 
reseLfile rf rf Name of file containing reset string 
restore_cursor rc rc Restore cursor to position of last sc 
row _address vpa cv Vertical position absolute (G) 
save_cursor sc sc Save cursor position. 
scroll_forward ind sf Scroll text up 
scroll_reverse ri sr Scroll text down 
seLattributes sgr sa Define the video attributes #1-#9 (G) 
set_IefLmargin smgl ML Set soft left margin 
setJighLmargin smgr MR Set soft right margin 
set_tab hts st Set a tab in all rows, current column. 
seLwindow wind wi Current window is lines #1-#2 

cols #3-#4 (G) 
tab ht ta Tab to next 8 space hardware tab stop. 
to_sta tus_line tsl ts Go to status line, col #1 (G) 
underline_char uc uc Underscore one char and move past it 
up_halCline hu hu Half-line up (reverse 1/2 linefeed) 
xofCcharacter xoffc XF X -off character 
xon_character xonc XN X -on character 
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SAMPLE ENTRY 
The following entry, which describes the Concept-100 terminal, is 
among the more complex entries in the terminfo file as of this 
writing. 

concept100 I c1001 concept I c1041 c100-4p I concept 100, 

am, db, eo, in, mir, ul, xenl, 

cols#80, lines#24, pb#9600, vt#8, 

bel=AG, blank=\EH, blink=\EC, clear=AL$<2*>, 

cnorm=\Ew, cr=AM$<9>, cub1=AH, cud1=AJ, 

cuf1=\E=, cup=\Ea%p1%' '%+%c%p2%' '%+%c, 

cuu1=\E;, cvvis=\EW, dch1=\E AA$<16*>, dim=\EE, 

d11=\E AB$<3*>, ed=\EAC$<16*>, el=\EAU$<16>, 

flash=\Ek$<20>\EK, ht=\t$<8>, i11=\EAR$<3*>, 

ind=AJ, .ind=AJ$<9>, ip=$<16*>, 

is2=\EU\Ef\E7\ES\E8\El\ENH\EK\E\0\Eo&\0\Eo\47\E, 

kbs=Ah, kcub1=\E>, kcud1=\E<, kcuf1=\E=, kcuu1=\E;, 

kf1=\ES, kf2=\E6, kf3=\E7, khome=\E?, 

prot=\EI, rep=\Er%p1%c%p2%' '%+%c$<.2*>, 

rev=\ED, rmcup=\Ev\s\s\s\s$<6>\Ep\r\n, 

rmir=\E\O, rmkx=\Ex, rmso=\Ed\Ee, rmul=\Eg, 

rmul=\Eg, sgrO=\EN\O, smcup=\EU\Ev\s\s8p\Ep\r, 

smir=\EAP, smkx=\EX, smso=\EE\ED, smul=\EG, 

Entries may continue onto multiple lines by placing white space at 
the beginning of each line except the first. Lines beginning with 
"#" are taken as comment lines. Capabilities interminfo are of 
three types: boolean capabilities which indicate that the terminal 
has some particular feature, numeric capabilities giving the size of 
the terminal or particular features, and string capabilities, which 
give a sequence which can be used to perform particular terminal 
operations. 

Types of Capabilities 
All capabilities have names. For instance, the fact that the Con­
cept has automatic margins (Le., an automatic return and linefeed 
when the end of a line is reached) is indicated by the capability 
am. Hence the description of the Concept includes am. Numeric 
capabilities are followed by the character I#, and then the value. 
Thus cols, which indicates the number of columns the terminal 
has, gives the value 80 for the Concept. The value may be speci­
fied in decimal, octal or hexadecimal using normal C conventions. 

Finally, string-valued capabilities, such as el (clear to end of line 
sequence) are given by the two- to five-character capname, an '=', 
and then a string ending at the next following comma. A delay in 
milliseconds may appear anywhere in such a capability, enclosed 
in $< .. > brackets, as in el=\EK$<3>, and padding characters are 
supplied by tputs() (see curses(3X)) to provide this delay. The 
delay can be either a number, e.g., 20, or a number followed by an 
'*' (Le., 3*), a 'I' (i.e., 51), or both (Le., 10*/). A '*' indicates that 
the padding required is proportional to the number of lines 
affected by the operation, and the amount given is the per­
affected-unit padding required. (In the case of insert character, 
the factor is still the number of lines affected. This is always one 
unless the terminal has in and the software uses it.) When a '*' is 

- 11 -



TERMINFO(4) (Terminal Information Utilities) TERMINFO ( 4) 

specified, it is sometimes useful to give a delay of the form 3.5 to 
specify a delay per unit to tenths of milliseconds. (Only one 
decimal place is allowed.) A 'I' indicates that the padding is man­
datory. Otherwise, if the terminal has xon defined, the padding 
information is advisory and will only be used for cost estimates or 
when the terminal is in raw mode. Mandatory padding will be 
transmitted regardless of the setting of xon. 

A number of escape sequences are provided in the string valued 
capabilities for easy encoding of characters there. Both \E and \e 
map to an ESCAPE character, ~x maps to a control-x for any 
appropriate x, and the sequences \n, \1, \r, \t, \b, \f, and \s give 
a newline, linefeed, return, tab, backspace, formfeed, and space, 
respectively. Other escapes include: \ ~ for caret (); \ \ for 
backslash (\); \, for comma (,); \: for colon (:); and \0 for null. 
(\0 will actually produce \200, which does not terminate a string 
but behaves as a null character on most terminals.) Finally, char­
acters may be given as three octal digits after a backslash (e.g., 
\123). 

Sometimes individual capabilities must be commented out. To do 
this, put a period before the capability name. For example, see 
the second ind in the example above. Note that capabilities are 
defined in a left-to-right order and, therefore, a prior definition 
will override a later definition. 

Preparing Descriptions 
The most effective way to prepare a terminal description is by 
imitating the description of a similar terminal in terminfo and to 
build up a description gradually, using partial descriptions with 
vi(1) to check that they are correct. Be aware that a very unusual 
terminal may expose deficiencies in the ability of the terminfo 
file to describe it or the inability of vi(1) to work with that termi­
nal. To test a new terminal description, set the environment vari­
able TERM INFO to a pathname of a directory containing the com­
piled description you are working on and programs will look there 
rather than in /usr/lib/terminfo. To get the padding for insert­
line correct (if the terminal manufacturer did not document it) a 
severe test is to comment out xon, edit a large file at 9600 baud 
with vi(1), delete 16 or so lines from the middle of the screen, then 
hit the u key several times quickly. If the display is corrupted, 
more padding is usually needed. A similar test can be used for 
insert-character. 

Basic Capabilities 
The number of columns on each line for the terminal is given by 
the cols numeric capability. If the terminal has a screen, then 
the number of lines on the screen is given by the lines capability. 
If the terminal wraps around to the beginning of the next line 
when it reaches the right margin, then it should have the am 
capability. If the terminal can clear its screen, leaving the cursor 
in the home position, then this is given by the clear string capa­
bility. If the terminal overstrikes (rather than clearing a position 
when a character is struck over) then it should have the os capa­
bility. If the terminal is a printing terminal, with no soft copy 
unit, give it both hc and os. (os applies to storage scope 
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terminals, such as Tektronix 4010 series, as well as hard-copy and 
APL terminals.) If there is a code to move the cursor to the left 
edge of the current row, give this as cr. (Normally this will be 
carriage return, control M.) If there is a code to produce an audi­
ble signal (bell, beep, etc) give this as bel. If the terminal uses 
the xon-xoff flow-control protocol, like most terminals, specify 
xon. 

If there is a code to move the cursor one position to the left (such 
as backspace) that capability should be given as cubl. Similarly, 
codes to move to the right, up, and down should be given as cufl, 
cuul, and cudl. These local cursor motions should not alter the 
text they pass over; for example, you would not normally use 
"cufl=\s" because the space would erase the character moved 
over. 

A very important point here is that the local cursor motions 
encoded in terminfo are undefined at the left and top edges of a 
screen terminal. Programs should never attempt to backspace 
around the left edge, unless bw is given, and should never attempt 
to go up locally off the top. In order to scroll text up, a program 
will go to the bottom left corner of the screen and send the ind 
(index) string. 

To scroll text down, a program goes to the top left corner of the 
screen and sends the ri (reverse index) string. The strings ind 
and ri are undefined when not on their respective corners of the 
screen. 

Parameterized versions of the scrolling sequences are indn and 
rin which have the same semantics as ind and ri except that they 
take one parameter, and scroll that many lines. They are also 
undefined except at the appropriate edge of the screen. 

The am capability tells whether the cursor sticks at the right edge 
of the screen when text is output, but this does not necessarily 
apply to a cufl from the last column. The only local motion 
which is defined from the left edge is if bw is given, then a cubl 
from the left edge will move to the right edge of the previous row. 
If bw is not given, the effect is undefined. This is useful for 
drawing a box around the edge of the screen, for example. If the 
terminal has switch selectable automatic margins, the terminfo 
file usually assumes that this is on; i.e., am. If the terminal has a 
command which moves to the first column of the next line, that 
command can be given as nel (newline). It does not matter if the 
command clears the remainder of the current line, so if the termi­
nal has no cr and If it may still be possible to craft a working nel 
out of one or both of them. 

These capabilities suffice to describe hardcopy and screen termi­
nals. Thus the model 33 teletype is described as 

331 tty33 1 tty 1 model 33 teletype, bel =~ G, cols#72, cr= ~M, 
cudl= -J, hc, ind= -J, os, 

while the Lear Siegler ADM-3 is described as 

adm31lsi adm3, 
cub1=~H, cudl=~J, 

am, bel = ~ G, clear= ~Z, cols#80, cr= ~M, 
ind= ~J, lines#24, 
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Parameterized Strings 
Cursor addressing and other strings requiring parameters in the 
terminal are described by a parameterized string capability, with 
printf(3S)-like escapes (%x) in it. For example, to address the 
cursor, the cup capability is given, using two parameters: the row 
and column to address to. (Rows and columns are numbered from 
zero and refer to the physical screen visible to the user, not to any 
unseen memory.) If the terminal has memory relative cursor 
addressing, that can be indicated by mrcup. 

The parameter mechanism uses a stack and special % codes to 
manipulate it in the manner of a Reverse Polish Notation (postfix) 
calculator. Typically a sequence will push one of the parameters 
onto the stack and then print it in some format. Often more com­
plex operations are necessary. Binary operations are in postfix 
form with the operands in the usual order. That is, to get x-5 one 
would use %gx%{5}%-. 

The % encodings have the following meanings: 

% % outputs '%' 
% [[:l/Zags] [width[.precision]] [doxXs] 

as in printf, flags are [-+#] and space 
% c print popO gives % c 

% p[1-9] 
%P[a-z] 
%g[a-z] 
%'c' 
% {nn} 
%1 

h .th pus ~ parm 
set variable [a-z] to popO 
get variable [a-z] and push it 
push char constant c 
push decimal constant nn 
push strlen(popO) 

%+ %- %* %/ %m 

%& %1 % A 

%= %> %< 
%A %0 
%!%-
%i 

arithmetic (% m is mod): push(popO op popO) 
bit operations: push(popO op popO) 
logical operations: push(popO op popO) 
logical operations: and, or 
unary operations: push(op popO) 
(for ANSI terminals) 

add 1 to first parm, if one parm present, 
or first two parms, if more than one parm present 

% ? expr % t then part % e else part %; 
if-then-else, % e elsepart is optional; 
else-if's are possible ala Algol 68: 
%? c

i 
% t b

i 
% e c

2 
% t b

2 
% e c

3 
% t b

3 
% e c 4 

%tb
4

%eb%; 
c. are condi£ions, b. are bodies. 

1 1 

If the "-" flag is used with "% [doxXs]", then a colon (:) must be 
placed between the "%" and the "-" to differentiate the flag from 
the binary "% -" operator, .e.g "%:-16.16s". 

Consider the Hewlett-Packard 2645, which, to get to row 3 and 
column 12, needs to be sent \E&a12c03Y padded for 6 mil­
liseconds. Note that the order of the rows and columns is inverted 
here, and that the row and column are zero-padded as two digits. 
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Thus its cup capability is 
"cup=\E&a%p2%2.2dc%pl %2.2dY$<6>". 

The Micro-Term ACT-IV needs the current row and column sent 
preceded by a AT, with the row and column simply encoded in 
binary, "cup=AT%pl %c%p2%c". Terminals which use "%c" need 
to be able to backspace the cursor (cubl), and to move the cursor 
up one line on the screen (cuul). This is necessary because it is 
not always safe to transmit \n, An, and \r, as the system may 
change or discard them. (The library routines dealing with ter­
minfo set tty modes so that tabs are never expanded, so \t is safe 
to send. This turns out to be essential for the Ann Arbor 4080.) 

A final example is the LSI ADM-3a, which uses row and column 
offset by a blank character, thus 
"cup=\E=% pI % '\s'% +% c% p2% ,\s'% +% c". After sending 
"\E=", this pushes the first parameter, pushes the ASCII value 
for a space (32), adds them (pushing the sum on the stack in place 
of the two previous values), and outputs that value as a character. 
Then the same is done for the second parameter. More complex 
arithmetic is possible using the stack. 

Cursor Motions 
If the terminal has a fast way to home the cursor (to very upper 
left corner of screen) then this can be given as home; similarly a 
fast way of getting to the lower left-hand corner can be given as 
ll; this may involve going up with cuul from the home position, 
but a program should never do this itself (unless II does) because 
it can make no assumption about the effect of moving up from the 
home position. Note that the home position is the same as 
addressing to (0,0): to the top left corner of the screen, not of 
memory. (Thus, the \EH sequence on Hewlett-Packard terminals 
cannot be used for home without losing some of the other 
features on the terminal.) 

If the terminal has row or column absolute-cursor addressing, 
these can be given as single parameter capabilities hpa (horizon­
tal position absolute) and vpa (vertical position absolute). Some­
times these are shorter than the more general two-parameter 
sequence (as with the Hewlett-Packard 2645) and can be used in 
preference to cup. If there are parameterized local motions (e.g., 
move n spaces to the right) these can be given as cud, cub, cuf, 
and cuu with a single parameter indicating how many spaces to 
move. These are primarily useful if the terminal does not have 
cup, such as the Tektronix 4025. 

Area Clears 
If the terminal can clear from the current position to the end of 
the line, leaving the cursor where it is, this should be given as el. 
If the terminal can clear from the beginning of the line to the 
current position inclusive, leaving the cursor where it is, this 
should be given as ell. If the terminal can clear from the current 
position to the end of the display, then this should be given as ed. 
ed is only defined from the first column of a line. (Thus, it can be 
simulated by a request to delete a large number of lines, if a true 
ed is not available.) 
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Insert/ delete line 
If the terminal can open a new blank line before the line where 
the cursor is, this should be given as ill; this is done only from 
the first position of a line. The cursor must then appear on the 
newly blank line. If the terminal can delete the line which the 
cursor is on, then this should be given as dll; this is done only 
from the first position on the line to be deleted. Versions of ill 
and dll which take a single parameter and insert or delete that 
many lines can be given as il and dl. 

If the terminal has a settable destructive scrolling region (like the 
VT100) the command to set this can be described with the csr 
capability, which takes two parameters: the top and bottom lines 
of the scrolling region. The cursor position is, alas, undefined 
after using this command. It is possible to get the effect of insert 
or delete line using this command -- the sc and rc (save and 
restore cursor) commands are also useful. Inserting lines at the 
top or bottom of the screen can also be done using ri or ind on 
many terminals without a true insert/delete line, and is often fas­
ter even on terminals with those features. 

To determine whether a terminal has destructive scrolling regions 
or non-destructive scrolling regions, create a scrolling region in 
the middle of the screen, place data on the bottom line of the 
scrolling region, move the cursor to the top line of the scrolling 
region, and do a reverse index (ri) followed by a delete line (dll) 
or index (ind). If the data that was originally on the bottom line 
of the scrolling region was restored into the scrolling region by 
the dll or ind, then the terminal has non-destructive scrolling 
regions. Otherwise, it has destructive scrolling regions. Do not 
specify csr if the terminal has non-destructive scrolling regions, 
unless ind, ri, indn, rin, dl, and dll all simulate destructive 
scrolling. 

If the terminal has the ability to define a window as part of 
memory, which all commands affect, it should be given as the 
parameterized string wind. The four parameters are the starting 
and ending lines in memory and the starting and ending columns 
in memory, in that order. 

If the terminal can retain display memory above, then the da 
capability should be given; if display memory can be retained 
below, then db should be given. These indicate that deleting a 
line or scrolling a full screen may bring non-blank lines up from 
below or that scrolling back with ri may bring down non-blank 
lines. 

Insert/Delete Character 
There are two basic kinds of intelligent terminals with respect to 
insert/delete character operations which can be described using 
terminfo. The most common insert/delete character operations 
affect only the characters on the current line and shift characters 
off the end of the line rigidly. Other terminals, such as the Con­
cept 100 and the Perkin Elmer Owl, make a distinction between 
typed and untyped blanks on the screen, shifting upon an insert or 
delete only to an untyped blank on the screen which is either elim­
inated, or expanded to two untyped blanks. You can determine the 
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kind of terminal you have by clearing the screen and then typing 
text separated by cursor motions. Type "abc def" using local 
cursor motions (not spaces) between the abc and the def. Then 
position the cursor before the abc and put the terminal in insert 
mode. If typing characters causes the rest of the line to shift 
rigidly and characters to fall off the end, then your terminal does 
not distinguish between blanks and untyped positions. If the abc 
shifts over to the def which then move together around the end of 
the current line and onto the next as you insert, you have the 
second type of terminal, and should give the capability in, which 
stands for "insert null". While these are two logically separate 
attributes (one line versus multiline insert mode, and special treat­
ment of untyped spaces) we have seen no terminals whose insert 
mode cannot be described with the single attribute. 

terminfo can describe both terminals which have an insert mode 
and terminals which send a simple sequence to open a blank posi­
tion on the current line. Give as smir the sequence to get into 
insert mode. Give as rmir the sequence to leave insert mode. 
Now give as iehl any sequence needed to be sent just before send­
ing the character to be inserted. Most terminals with a true insert 
mode will not give iehl; terminals which send a sequence to open 
a screen position should give it here. (If your terminal has both, 
insert mode is usually preferable to iehl. Do not give both unless 
the terminal actually requires both to be used in combination.) If 
post-insert padding is needed, give this as a number of mil­
liseconds padding in ip (a string option). Any other sequence 
which may need to be sent after an insert of a single character 
may also be given in ip. If your terminal needs both to be placed 
into an 'insert mode' and a special code to precede each inserted 
character, then both smir/rmir and iehl can be given, and both 
will be used. The ieh capability, with one parameter, n, will 
repeat the effects of iehl n times. 

If padding is necessary between characters typed while not in 
insert mode, give this as a number of milliseconds padding in 
rmp. 

It is occasionally necessary to move around while in insert mode 
to delete characters on the same line (e.g., if there is a tab after 
the insertion position). If your terminal allows motion while in 
insert mode you can give the capability mir to speed up inserting 
in this case. Omitting mir will affect only speed. Some terminals 
(notably Datamedia's) must not have mir because of the way their 
insert mode works. 

Finally, you can specify dehl to delete a single character, deh 
with one parameter, n, to delete n characters, and delete mode by 
giving smde and rmde to enter and exit delete mode (any mode 
the terminal needs to be placed in for dehl to work). 

A command to erase n characters (equivalent to outputting n 
blanks without moving the cursor) can be given as eeh with one 
parameter. 
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Highlighting, Un(lerlining, and Visible Bells 
If your terminal has one or more kinds of display attributes, these 
can be represented in a number of different ways. You should 
choose one display form as standout mode (see curses(3X», 
representing a good, high contrast, easy-on-the-eyes, format for 
highlighting error messages and other attention getters. (If you 
have a choice, reverse-video plus half-bright is good, or reverse­
video alone; however, different users have different preferences on 
different terminals.) The sequences to enter and exit standout 
mode are given as smso and rmso, respectively. If the code to 
change into or out of staridout mode leaves one or even two blank 
spaces on the screen, as the TVI 912 and Teleray 1061 do, then 
xmc should be given to tell how many spaces are left. 

Codes to begin underlining and end underlining can be given as 
smul and rmul respectively. If the terminal has a code to unde:r­
line the current character and move the cursor one space to the 
right, such as the Micro-Term MIME, this can be given as uc. 

Other capabilities to enter various highlighting modes include 
blink (blinking), bold (bold or extra-bright), dim (dim or half­
bright), invis (blanking or invisible text), prot (protected), rev 
(reverse-video), sgrO (turn off all attribute modes), smacs (enter 
alternate-character-set mode), and rmacs (exit alternate­
character-set mode). Turning on any of these modes singly mayor 
may not turn off other modes. If a command is necessary before 
alternate character set mode is entered, give the sequence in 
enacs (enable altern a te-character-set mode). 

If there is a sequence to set arbitrary combinations of modes, this 
should be given as sgr (set attributes), taking nine parameters. 
Each parameter is either 0 or non-zero, as the corresponding 
attribute is on or off. The nine parameters are, in order: standout, 
underline, reverse, blink, dim, bold, blank, protect, alternate char­
acter set. Not all modes need be supported by sgr, only those for 
which corresponding separate attribute commands exist. (See the 
example at the end of this section.) 

Terminals with the "magic cookie" glitch (xmc) deposit special 
"cookies" when they receive mode-setting sequences, which affect 
the display algorithm rather than having extra bits for each char­
acter. Some terminals, such as the Hewlett-Packard 2621, 
automatically leave standout mode when they move to a new line 
or the cursor is addressed. Programs using standout mode should 
exit standout mode before moving the cu:rsor or sending a newline, 
unless the msgr capability, asserting that it is safe to move in 
standout mode, is present. 

If the terminal has a way of flashing the screen to indicate an 
error quietly (a bell replacement), then this can be given as flash; 
it must not move the cursor. A good flash can be done by chang­
ing the screen into reverse video, pad for 200 ms, then return the 
screen to normal video. 

If the cursor needs to be made more visible than normal when it is 
not on the bottom line (to make, for example, a non-blinking 
underline into an easier to find block or blinking underline) give 
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this sequence as cvvis. The boolean chts should also be given. If 
there is a way to make the cursor completely invisible, give that 
as civis. The capability cnorm should be given which undoes the 
effects of either of these modes. 

If the terminal needs to be in a special mode when running a pro­
gram that uses these capabilities, the codes to enter and exit this 
mode can be given as smcup and rmcup. This arises, for exam­
ple, from terminals like the Concept with more than one page of 
memory. If the terminal has only memory relative cursor address­
ing and not screen relative cursor addressing, a one screen-sized 
window must be fixed into the terminal for cursor addressing to 
work properly. This is also used for the Tektronix 4025, where 
smcup sets the command character to be the one used by ter­
minfo. If the smcup sequence will not restore the screen after 
an rmcup sequence is output (to the state prior to outputting 
rmcup), specify nrrmc. 

If your terminal generates underlined characters by using the 
underline character (with no special codes needed) even though it 
does not otherwise overstrike characters, then you should give the 
capability ul. For terminals where a character over striking 
another leaves both characters on the screen, give the capability 
os. If overstrikes are erasable with a blank, then this should be 
indicated by giving eo. 

Example of highlighting: assume that the terminal under question 
needs the following escape sequences to turn on various modes. 

tparm attribute escape sequence 
parameter 

none \E[Om 
p1 standout \E[O;4;7m 
p2 underline \E[O;3m 
p3 reverse \E[0;4m 
p4 blink \E[O;5m 
p5 dim \E[0;7m 
p6 bold \E[O;3;4m 
p7 invis \E[O;8m 
p8 protect not available 
p9 altcharset ~O (off) ~N(on) 

Note that each escape sequence requires a 0 to turn off other 
modes before turning on its own mode. Also note that, as sug­
gested above, standout is set up to be the combination of reverse 
and dim. Also, since this terminal has no bold mode, bold is set up 
as the combination of reverse and underline. In addition, to allow 
combinations, such as underline+blink, the sequence to use would 
be \E[O;3;5m. The terminal doesn't have protect mode, either, but 
that cannot be simulated in any way, so p8 is ignored. The 
altcharset mode is different in that it is either ~O or ~N depending 
on whether it is off or on. If all modes were to be turned on, the 
sequence would be \E[O;3;4;5;7;8m ~N. 

Now look at when different sequences are output. For example, ;3 
is output when either p2 or p6 is true, that is, if either underline 
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or bold modes are turned on. Writing out the above sequences, 
along with their dependencies, gives the following: 

sequence when to output terminfo translation 

\E[O 
;3 
;4 
;5 
;7 
;8 
m 
~N or ~O 

always 
if p2 or p6 
if p1 or p3 or p6 
if p4 
if p1 or p5 
if p7 
always 
if p9 ~N, else ~O 

\E[O 
% ?%p2%p6%I%t;3%; 
% ?%p1 %p3%I%p6%I%t;4%; 
% ?%p4%t;5%; 
% ?%p1 %p5%I%t;7%; 
% ?%p7%t;8%; 
m 
% ?%p9%t~N%e~O%; 

Putting this all together into the sgr sequence gives: 

sgr=\E[O% ?%p2%p6%I%t;3%;% ?%p1 %p3%I%p6%I%t;4%;% ?%p5 
5%;% ?%p1 %p5%I%t;7%;% ?%p7%t;8%;m% ?%p9%t~N%e~O 

Keypad 
If the terminal has a keypad that transmits codes when the keys 
are pressed, this information can be given. Note that it is not pos­
sible to handle terminals where the keypad only works in local 
(this applies, for example, to the un shifted Hewlett-Packard 2621 
keys). If the keypad can be set to transmit or not transmit, give 
these codes as smkx and rmkx. Otherwise the keypad is 
assumed to always transmit. 

The codes sent by the left arrow, right arrow, up arrow, down 
arrow, and home keys can be given as keubl, keufl, keuul, 
keudl, and khome respectively. If there are function keys such 
as fO, f1, ... , f63, the codes they send can be given as kfO, kfl, ... , 
kf63. If the first 11 keys have labels other than the default fO 
through flO, the labels can be given as If 0, If 1 , ... , IflO. The codes 
transmitted by certain other special keys can be given: kll (home 
down), kbs (backspace), ktbe (clear all tabs), ketab (clear the 
tab stop in this column), kclr (clear screen or erase key), kdehl 
(delete character), kdll (delete line), krmir (exit insert mode), 
kel (clear to end of line), ked (clear to end of screen), kichl 
(insert character or enter insert mode), kill (insert line), knp 
(next page), kpp (previous page), kind (scroll forward/down), kri 
(scroll backward/up), khts (set a tab stop in this column). In 
addition, if the keypad has a 3 by 3 array of keys including the 
four arrow keys, the other five keys can be given as kal, ka3, 
kb2, kcl, and ke3. These keys are useful when the effects of a 3 
by 3 directional pad are needed. Further keys are defined above in 
the capabilities list. 

Strings to program function keys can be given as pfkey, pfloe, 
and pfx. A string to program their soft-screen labels can be given 
as pIn. Each of these strings takes two parameters: the function 
key number to program (from 0 to 10) and the string to program it 
with. Function key numbers out of this range may program unde­
fined keys in a terminal-dependent manner. The difference 
between the capabilities is that pfkey causes pressing the given 
key to be the same as the user typing the given string; pfloe 
causes the string to be executed by the terminal in local mode; and 
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pfx causes the string to be transmitted to the computer. The 
capabilities nIab, Iw and Ih define how many soft labels there are 
and their width and height. If there are commands to turn the 
labels on and off, give them in smIn and rmIn. smIn is normally 
output after one or more pIn sequences to make sure that the 
change becomes visible. 

Tabs and Initialization 
If the terminal has hardware tabs, the command to advance to the 
next tab stop can be given as ht (usually control I). A "backtab" 
command which moves leftward to the next tab stop can be given 
as ebt. By convention, if the teletype modes indicate that tabs are 
being expanded by the computer rather than being sent to the ter­
minal, programs should not use ht or ebt even if they are present, 
since the user may not have the tab stops properly set. If the ter­
minal has hardware tabs which are initially set every n spaces 
when the terminal is powered up, the numeric parameter it is 
given, showing the number of spaces the tabs are set to. This is 
normally used by tput init (see tput(1)) to determine whether to 
set the mode for hardware tab expansion and whether to set the 
tab stops. If the terminal has tab stops that can be saved in non­
volatile memory, the terminfo description can assume that they 
are properly set. If there are commands to set and clear tab stops, 
they can be given as tbe (clear all tab stops) and hts (set a tab 
stop in the current column of every row). 

Other capabilities include: isl, is2, and is3, initialization strings 
for the terminal; iprog, the path name of a program to be run to 
initialize the terminal; and if, the name of a file containing long 
initialization strings. These strings are expected to set the termi­
nal into modes consistent with the rest of the terminfo description. 
They must be sent to the terminal each time the user logs in and 
be output in the following order: run the program iprog; output 
isl; output is2; set the margins using mge, smgI and smgr; set 
the tabs using tbe and hts; print the file if; and finally output 
is3. This is usually done using the init option of tput(1); see pro­
file (4). 

Most initialization is done with is2. Special terminal modes can 
be set up without duplicating strings by putting the common 
sequences in is2 and special cases in isl and is3. Sequences that 
do a harder reset from a totally unknown state can be given as 
rsl, rs2, rf, and rs3, analogous to isl, is2, is3, and if. (The 
method using files, if and rf, is used for a few terminals, from 
/usr/lib/tabset/*; however, the recommended method is to use the 
initialization and reset strings.) These strings are output by tput 
reset, which is used when the terminal gets into a wedged state. 
Commands are normally placed in rsl, rs2, rs3, and rf only if 
they produce annoying effects on the screen and are not necessary 
when logging in. For example, the command to set a terminal into 
80-column mode would normally be part of is2, but on some termi­
nals it causes an annoying glitch on the screen and is not nor­
mally needed since the terminal is usually already in 80-column 
mode. 
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If a more complex sequence is needed to set the tabs than can be 
described by using tbc and hts, the sequence can be placed in is2 
or if. 

If there are commands to set and clear margins, they can be given 
as mgc (clear all margins), smgI (set left margin), and smgr (set 
right margin). 

Delays 
Certain capabilities control padding in the tty(7) driver. These are 
primarily needed by hard-copy terminals, and are used by tput 
init to set tty modes appropriately. Delays embedded in the capa­
bilities cr, ind, cubl, ff, and tab can be used to set the appropri­
ate delay bits to be set in the tty driver. If pb (padding baud 
rate) is given, these values can be ignored at baud rates below the 
value of pb. 

Status Lines 
If the terminal has an extra "status line" that is not normally 
used by software, this fact can be indicated. If the status line is 
viewed as an extra line below the bottom line, into which one can 
cursor address normally (such as the Heathkit h19's 25th line, or 
the 24th line of a VT100 which is set to a 23-line scrolling region), 
the capability hs should be given. Special strings that go to a 
given column of the status line and return from the status line can 
be given as tsl and fsI. (fsI must leave the cursor position in the 
same place it was before tsl. If necessary, the sc and rc strings 
can be included in tsl and fsI to get this effect.) The capability 
tsl takes one parameter, which is the column number of the status 
line the cursor is to be moved to. 

If escape sequences and other special commands, such as tab, work 
while in the status line, the flag eslok can be given. A string 
which turns off the status line (or otherwise erases its contents) 
should be given as dsl. If the terminal has commands to save and 
restore the position of the cursor, give them as sc and rc. The 
status line is normally assumed to be the same width as the rest 
of the screen, e.g., cols. If the status line is a different width 
(possibly because the terminal does not allow an entire line to be 
loaded) the width, in columns, can be indicated with the numeric 
parameter wsl. 
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Line Graphics 
If the terminal has a line drawing alternate character set, the 
mapping of glyph to character would be given in acsc. The defini­
tion of this string is based on the alternate character set used in 
the DEC VT100 terminal, extended slightly with some characters 
from the AT&T 4410vl terminal. 

glyph name vtloo+ 
character 

arrow pointing right + 
arrow pointing left 
arrow pointing down 
solid square block 0 
lantern symbol I 
arrow pointing up 
diamond 
checker board (stipple) a 
degree symbol f 
plus/minus g 
board of squares h 
lower right corner j 
upper right corner k 
upper left corner I 
lower left corner m 
plus n 
scan line 1 0 

horizontal line q 
scan line 9 s 
left tee (~ ) t 
right tee ( ~) u 
bottom tee (..L) v 
top tee (t) w 
vertical line x 
bullet 

The best way to describe a new terminal's line graphics set is to 
add a third column to the above table with the characters for the 
new terminal that produce the appropriate glyph when the termi­
nal is in the alternate character set mode. For example, 

glyph name vtloo+ new tty 
char char 

upper left corner R 
lower left corner m F 
upper right corner k T 
lower right corner j G 
horizontal line q 
vertical line x 

Now write down the characters left to right, as in 
"acsc=IRmFkTj Gq\,x.". 
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Miscellaneous 
If the terminal requires other than a null (zero) character as a 
pad, then this can be given as pad. Only the first character of the 
pad string is used. If the terminal does not have a pad character, 
specify npc. 

If the terminal can move up or down half a line, this can be indi­
cated with hu (half-line up) and hd (half-line down). This is pri­
marily useful for superscripts and subscripts on hardcopy termi­
nals. If a hardcopy terminal can eject to the next page (form 
feed), give this as ff (usually control L). 

If there is a command to repeat a given character a given number 
of times (to save time transmitting a large number of identical 
characters) this can be indicated with the parameterized string 
rep. The first parameter is the character to be repeated and the 
second is the number of times to repeat it. Thus, 
tparm(repeat_char, 'x', 10) is the same as xxxxxxxxxx. 

If the terminal has a settable command character, such as the 
Tektronix 4025, this can be indicated with cmdch. A prototype 
command character is chosen which is used in all capabilities. 
This character is given in the cmdch capability to identify it. The 
following convention is supported on some UNIX systems: If the 
environment variable CC exists, all occurrences of the prototype 
character are replaced with the character in ce. 
Terminal descriptions that do not represent a specific kind of 
known terminal, such as switch, dialup, patch, and network, 
should include the gn (generic) capability so that programs can 
complain that they do not know how to talk to the terminal. (This 
capability does not apply to virtual terminal descriptions for 
which the escape sequences are known.) If the terminal is one of 
those supported by the UNIX system virtual terminal protocol, the 
terminal number can be given as vt. A line-turn-around sequence 
to be transmitted before doing reads should be specified in rfi. 

If the terminal uses xon/xoff handshaking for flow control, give 
xon. Padding information should still be included so that routines 
can make better decisions about costs, but actual pad characters 
will not be transmitted. Sequences to turn on and off xon/xoff 
handshaking may be given in smxon and rmXOD. If the charac­
ters used for handshaking are not AS and A Q, they may be specified 
with xonc and xoffc. 

If the terminal has a "meta key" which acts as a shift key, setting 
the 8th bit of any character transmitted, this fact can be indicated 
with km. Otherwise, software will assume that the 8th bit is par­
ity and it will usually be cleared. If strings exist to turn this 
"meta mode" on and off, they can be given as smm and rmm. 

If the terminal has more lines of memory than will fit on the 
screen at once, the number of lines of memory can be indicated 
with 1m. A value of Im#O indicates that the number of lines is not 
fixed, but that there is still more memory than fits on the screen. 

Media copy strings which control an auxiliary printer connected to 
the terminal can be given as mcO: print the contents of the screen, 
mc4: turn off the printer, and mc5: turn on the printer. When 
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the printer is on, all text sent to the terminal will be sent to the 
printer. A variation, mc5p, takes one parameter, and leaves the 
printer on for as many characters as the value of the parameter, 
then turns the printer off. The parameter should not exceed 255. 
If the text is not displayed on the terminal screen when the 
printer is on, specify mc5i (silent printer). All text, including 
mc4, is transparently passed to the printer while an mc5p is in 
effect. 

Special Cases 
The working model used by terminfo fits most terminals reason­
ably well. However, some terminals do not completely match that 
model, requiring special support by terminfo. These are not meant 
to be construed as deficiencies in the terminals; they are just 
differences between the working model and the actual hardware. 
They may be unusual devices or, for some reason, do not have all 
the features of the terminfo model implemented. 

Terminals which can not display tilde C) characters, such as cer­
tain Hazeltine terminals, should indicate hz. 

Terminals which ignore a linefeed immediately after an am wrap, 
such as the Concept 100, should indicate xenl. Those terminals 
whose cursor remains on the right-most column until another 
character has been received, rather than wrapping immediately 
upon receiving the right-most character, such as the VT100, should 
also indicate xenl. 

If el is required to get rid of standout (instead of writing normal 
text on top of it), xhp should be given. 

Those Teleray terminals whose tabs turn all characters moved 
over to blanks, should indicate xt (destructive tabs). This capabil­
ity is also taken to mean that it is not possible to position the cur­
sor on top of a "magic cookie" therefore, to erase standout mode, 
it is instead necessary to use delete and insert line. 

Those Beehive Superbee terminals which do not transmit the 
escape or control-C characters, should specify xsb, indicating that 
the f1 key is to be used for escape and the f2 key for control-C. 

Similar Terminals 
If there are two very similar terminals, one can be defined as 
being just like the other with certain exceptions. The string capa­
bility use can be given with the name of the similar terminal. 
The capabilities given before use override those in the terminal 
type invoked by use. A capability can be canceled by placing xx@ 
to the left of the capability definition, where xx is the capability. 
For example, the entry 

att4424-2lTeletype 4424 in display 
function group ii, 

rev@, sgr@, smul@, 
use=att4424, 

defines an AT&T 4424 terminal that does not have the rev, sgr, 
and smul capabilities, and hence cannot do highlighting. This is 
useful for different modes for a terminal, or for different user 
preferences. More than one use capability may be given. 
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FILES 
lusr/lib/terminfol?l* 
lusr/lib/.COREterm/?l* 

lusr/lib/tabsetl* 

compiled terminal description database 
subset of compiled terminal description 
database 
tab settings for some terminals, in a 
format appropriate to be output to the 
terminal (escape sequences that set 
margins and tabs) 

SEE ALSO 
curses(3X), printf(3S), term(5). 
captoinfo(IM), infocmp(IM), tic(IM), tty(7) in the System 
Administrator's Reference Manual. 
tput(l) in the User's Reference Manual. 
Chapter 10 of the Programmer's Guide. 

WARNING 

NOTE 

As described in the "Tabs and Initialization" section above, a 
terminal's initialization strings, is!, is2, and is3, if defined, must 
be output before a curses (3X) program is run. An available 
mechanism for outputting such strings is tput init (see tput(l) 
and profile(4». 

Tampering with entries in /usr/lib/.COREterm/?/* or 
/usr/lib/terminjo/?/* (for example, changing or removing an 
entry) can affect programs such as vi(l) that expect the entry to 
be present and correct. In particular, removing the description for 
the" dumb" terminal will cause unexpected problems. 

The termcap database (from earlier releases of UNIX System V) 
may not be supplied in future releases. 
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NAME 
tic - terminfo compiler 

SYNOPSIS 
tic [-v[n]] [-c] file 

DESCRIPTION 

FILES 

tic translates a terminfo(4) file from the source format into the 
compiled format. The results are placed in the directory 
lusr/liblterminfo. The compiled format is necessary for use with 
the library routines described in curses(3X). 

-vn (verbose) output to standard error trace information 
showing tic's progress. The optional integer n is a 
number from 1 to 10, inclusive, indicating the desired 
level of detail of information. If n is omitted, the default 
level is 1. If n is specified and greater than 1, the level of 
detail is increased. 

-c only check file for errors. Errors in use= links are not 
detected. 

file contains one or more terminfo(4) terminal descriptions in 
source format (see terminfo(4)). Each description in the 
file describes the capabilities of a particular terminal. 
When a use=entry-name field is discovered in a terminal 
entry currently being compiled, tic reads in the binary 
from lusr/liblterminfo to complete the entry. (Entries 
created from file will be used first. If the environment 
variable TERM INFO is set, that directory is searched 
instead of lusr/liblterminfo.) tic duplicates the capabili­
ties in entry-name for the current entry, with the excep­
tion of those capabilities that explicitly are defined in the 
current entry. 

If the environment variable TERMINFO is set, the compiled 
results are placed there instead of lusr/liblterminfo. 

lusr/lib/terminfol?l* compiled terminal description data base 

SEE ALSO 
curses(3X), term(4), terminfo(4) in the Programmer's Reference 
Manual. 
Chapter 10 in the Programmer's Guide. 

WARNINGS 

BUGS 

Total compiled entries cannot exceed 4096 bytes. The name field 
cannot exceed 128 bytes. 

Terminal names exceeding 14 characters will be truncated to 14 
characters and a warning message will be printed. 

When the -c option is used, duplicate terminal names will not be 
diagnosed; however, when -c is not used, they will be. 

To allow existing executables from the previous release of the 
UNIX System to continue to run with the compiled terminfo 
entries created by the new terminfo compiler, cancelled capabili­
ties will not be marked as cancelled within the terminfo binary 
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unless the entry name has a '+' within it. (Such terminal names 
are only used for inclusion within other entries via a use= entry. 
Such names would not be used for real terminal names.) 

For example: 

4415+nl, kf1@, kf2@, .... 

4415+base, kf1=\EOc, kf2=\EOd, .... 

4415-n1l4415 terminal without keys, 
use=4415+nl, use=4415+ base, 

The above example works as expected; the definitions for the keys 
do not show up in the 4415-nl entry. However, if the entry 
4415+nl did not have a plus sign within its name, the cancellations 
would not be marked within the compiled file and the definitions 
for the function keys would not be cancelled within 4415-nl. 

DIAGNOSTICS 
Most diagnostic messages produced by tic during the compilation 
of the source file are preceded with the approximate line number 
and the name of the terminal currently being worked on. 

mkdir ... returned bad status 
The named directory could not be created. 

File does not start with terminal names in column one 
The first thing seen in the file, after comments, must be 
the list of terminal names. 

Token after a seek(2) not NAMES 
Somehow the file being compiled changed during the com­
pilation. 

Not enough memory for use_list element 
or 

Out of memory 
Not enough free memory was available (malloc(3) failed). 

Can't open ... 
The named file could not be created. 

Error in writing ... 
The named file could not be written to. 

Can't link ... to ... 
A link failed. 

Error in re-reading compiled file ... 
The compiled file could not be read back in. 

Premature EOF 
The current entry ended prematurely. 

Backspaced off beginning of line 
This error indicates something wrong happened within 
tic. 

Unknown Capability - II ••• " 

The named invalid capability was found within the file. 
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Wrong type used for capability" ... " 
For example, a string capability was given a numeric 
value. 

Unknown token type 
Tokens must be followed by '@' to cancel, ',' for booleans, 
'#' for numbers, or '=' for strings. 

" ... ": bad term name 
or 

Line ... : Illegal terminal name - " ... " 
Terminal names must start with a letter or digit 

The given name was invalid. Names must not contain 
white space or slashes, and must begin with a letter or 
digit. 

" ... " : terminal name too long. 
An extremely long terminal name was found. 

" ... " : terminal name too short. 
A one-letter name was found. 

filename too long, truncating to " ... " 
The given name was truncated to 14 characters due to 
UNIX file name length limitations. 

defined in more than one entry. Entry being used is " ... " . 
An entry was found more than once. 

Terminal name" ... " synonym for itself 
A name was listed twice in the list of synonyms. 

At least one synonym should begin with a letter. 
A t least one of the names of the terminal should begin 
with a letter. 

Illegal character - " ... " 
The given invalid character was found in the input file. 

Newline in middle of terminal name 
The trailing comma was probably left off of the list of 
names. 

Missing comma 
A comma was missing. 

Missing numeric value 
The number was missing after a numeric capability. 

NULL string value 
The proper way to say that a string capability does not 
exist is to cancel it. 

Very long string found. Missing comma? 
self-explanatory 

Unknown option. Usage is: 
An invalid option was entered. 

Too many file names. Usage is: 
self-explanatory 

non-existant or permission denied 
The given directory could not be written into. 
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.. .. is not a directory 
self -explanatory 

..... " : Permission denied 
access denied . 

.. ... " : Not a directory 

TIC(lM) 

tic wanted to use the given name as a directory, but it 
already exists as a file 

SYSTEM ERROR!! Fork failed!!! 
A fork (2) failed. 

Error in following up use-links. Either there is a loop in the links 
or they reference non-existant terminals. The following is a list of 
the entries involved: 

A terminfo( 4) entry with a use=name capability either 
referenced a non-existant terminal called name or name 
somehow referred back to the given entry. 
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NAME 
tput - initialize a terminal or query terminfo database 

SYNOPSIS 
tput [-Ttype] capname [parms ... ] 

tput [-Ttype] init 

tput [-Ttype] reset 

tput [-Ttype] longname 

DESCRIPTION 
tput uses the terminfo(4) database to make the values of 
terminal-dependent capabilities and information available to the 
shell (see sh(l)), to initialize or reset the terminal, or return the 
long name of the requested terminal type. tput outputs a string if 
the attribute (capability name) is of type string, or an integer if 
the attribute is of type integer. If the attribute is of type boolean, 
tput simply sets the exit code (0 for TRUE if the terminal has the 
capability, 1 for FALSE if it does not), and produces no output. 
Before using a value returned on standard output, the user should 
test the exit code ($?, see sh(l)) to be sure it is o. (See EXIT 
CODES and DIAGNOSTICS below.) For a complete list of capa­
bilities and the capname associated with each, see terminfo(4). 

-Ttype indicates the type of terminal. Normally this option is 
unnecessary, because the default is taken from the 
environment variable TERM. If -T is specified, then 
the shell variables LINES and COLUMNS and the 
layer size (see layers(l)) will not be referenced. 

capname indicates the attribute from the terminfo(4) database. 

parms If the attribute is a string that takes parameters, the 
arguments parms will be instantiated into the string. 
An all numeric argument will be passed to the attri­
bute as a number. 

init If the terminfo(4) database is present and an entry for 
the user's terminal exists (see -Ttype, above), the fol­
lowing will occur: (1) if present, the terminal's initiali­
zation strings will be output (isl, is2, is3, if, iprog), 
(2) any delays (e.g., newline) specified in the entry will 
be set in the tty driver, (3) tabs expansion will be 
turned on or off according to the specification in the 
entry, and (4) if tabs are not expanded, standard tabs 
will be set (every 8 spaces). If an entry does not con­
tain the information needed for any of the four above 
activities, that activity will silently be skipped. 

reset Instead of putting out initialization strings, the 
terminal's reset strings will be output if present (rsl, 
rs2, rs3, rf). If the reset strings are not present, but 
initialization strings are, the initialization strings will 
be output. Otherwise, reset acts identically to init. 
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longname If the terminfo(4) database is present and an entry for 
the user's terminal exists (see -Ttype above), then the 
long name of the terminal will be put out. The long 
name is the last name in the first line of the 
terminal's description in the terminfo(4) database (see 
term(5». 

EXAMPLES 
tput init Initialize the terminal according to the type of 

terminal in the environmental variable TERM. 
This command should be included in everyone's 
.profile after the environmental variable TERM 
has been exported, as illustrated on the pro­
file(4) manual page. 

tput -T5620 reset 

tput cup 0 0 

tput clear 

Reset an AT&T 5620 terminal, overriding the 
type of terminal in the environmental variable 
TERM. 

Send the sequence to move the cursor to row 0, 
column 0 (the upper left corner of the screen, 
usually known as the" home" cursor position). 

Echo the clear-screen sequence for the current 
terminal. 

tput co Is Print the number of columns for the current 
terminal. 

tput -T450 cols Print the number of columns for the 450 termi­
nal. 

bold='tput smso' 

offbold='tput rmso' 
Set the shell variables bold, to begin stand-out 
mode sequence, and offbold, to end standout 
mode sequence, for the current terminal. This 
might be followed by a prompt: 
echo "${bold} Please type in your name: 
${ offbold} \ c" 

tput he Set exit code to indicate if the current terminal 
is a hardcopy terminal. 

tput cup 23 4 Send the sequence to move the cursor to row 
23, column 4. 

tput longname Print the long name from the terminfo(4) data­
base for the type of terminal specified in the 
environmental variable TERM. 
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FILES 
I usr lli bl terminf ol? 1* 
I usr I incl udel curses.h 
lusr linclude/term.h 
lusr/lib/tabset/* 

compiled terminal description database 
curses(3X) header file 
terminfo( 4) header file 
tab settings for some terminals, in a 
format appropriate to be output to the 
terminal (escape sequences that set 
margins and tabs); for more informa­
tion, see the" Tabs and Initialization" 
section of terminfo( 4) 

SEE ALSO 
stty (1), tabs (1). 
profile(4), terminfo(4) in the Programmers Reference Manual. 
Chapter 10 of the Programmer's Guide. 

EXIT CODES 
If capname is of type boolean, a value of 0 is set for TRUE and 1 
for FALSE. 

If capname is of type string, a value of 0 is set if the capname is 
defined for this terminal type (the value of capname is returned on 
standard output); a value of 1 is set if capname is not defined for 
this terminal type (a null value is returned on standard output). 

If capname is of type integer, a value of 0 is always set, whether 
or not capname is defined for this terminal type. To determine if 
capname is defined for this terminal type, the user must test the 
value of standard output. A value of -1 means that capname is 
not defined for this terminal type. 

Any other exit code indicates an error; see DIAGNOSTICS, below. 

DIAGNOSTICS 
tput prints the following error messages and sets the correspond­
ing exit codes. 

exit 
code error message 

o -1 (capname is a numeric variable that is not specified 
in the terminfo( 4) database for this terminal type, e.g. 
tput -T450 lines and tput -T2621 xmc) 

1 no error message is printed, see EXIT CODES, above. 
2 usage error 
3 unknown terminal type or no terminfo( 4) database 
4 unknown terminfo(4) capability capname 
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