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1 curses > THIC?

curses 74 77 Vi, VT100s ® Linux 2V =)L, SEIERTIa /I 40T I 2L a ViEiRe
Wo e 7 FRAPR=ZADIAK (X—IF)) DD, SHARIKELLZWRAZ Y — Vi, ¥—HR— FOUL#Ez
AL X5, WREA— VAL OBER, DR 70—, fEEOHE L W HEOERERTT S 72D O &4 72
Ha—FzYdR—FLET, WAROHHEICK o TRESBLRZMHI—F2ES ZeHH D, LIFLITHER DR
HHET,

T 7 AHNET 4 AT VADBEIDEIOSG o TE, TRATOIDOE? | REMICES> 2D LNEVA, T
DI FRTIGARIERGENZEMTIEH D F32, = v FREEDPFELTVT, BEERRO TN TE S
D, WERIMMMEDH 2D DLRoTVWET, TD XS REHO—2F, HIZIX X ¥ —N—=2FR0iHAIAA
@ Unix TF, E2ICd. OS DA YA =T, I—FXAFEEREDY —)LT, ZNBIET 77 4 BT R—1
DIFIFHATREIC R 2 RNCEET 2 B0 H D £3,

The curses 74 77 Vid, 7RIS ICEBELRVWEROT I A MU 4 Y R ZELT 4 AT L4 2GR L
THEREZ R L 5. V4 ¥ FYONEIIEROFIETEENAEET. CLFOBEM. HIFR. FROZEHEE) curses
ATV ESTELWHEA B2 EDDay tu— L a— FHETENE S, curses HMHEMT 22— — 4
YR—=T7x—2Dart S PEROENTWET, KXY, Fz2v IRy 7R X470 7E3EENTED 8
Ao ZD XKD BHREDREZIZEZ. Urwid. DX S5 R2—HF - VX =T =254 77V —DFHZRE LT
720,

curses 74 77 Vit 4 BSD UNIX MIHZEINE L7z, BD AT&T 6 Hi7z Unix System V N—P a3 ~
T% L DIERE L FIFREDBIN XL E L7z, BSD curses IZWERX U TF Y RAEINTE LT, THiT AT&T A ~
R—=T 2 —ADF =TV —AEHETH 5 ncurses I8 > TEEIX 5N F L7z, Linux X FreeBSD O X 5 7
F =7V =R Unix ZRHLTWEHEIZ, BZ5L X T A ncurses ZRHALTOVWET, HEDIFLAY
DOFA Unix 1X System V 02— RFZHIZLTWE D, T THRRZETOBEMMBFHATE 21X TS, Ly
L. BN — 3 Y0 curses ZFDOWL D007 0754 22 Y Unix 3R TTEIEL TWARWTL & 5,

Windows ik Python 121 curses & EN TV EH A, UniCurses £\ 5 L DB FIHFIEET S, Fredrik
Lundh ®Fi2 X % the Console module HF L TAB L EWTL & 5, 24U curses 2 [H U API ZHWTW
FHAD, A=V INERETDOTFA ML, VR, F—K—FANTDO 7L R-rERELTVET,

1.1 Python @ curses module

The Python module is a fairly simple wrapper over the C functions provided by curses; if you're already
familiar with curses programming in C, it’s really easy to transfer that knowledge to Python. The biggest dif-
ference is that the Python interface makes things simpler by merging different C functions such as addstr(),

mvaddstr (), and mvwaddstr() into a single addstr () method. You'll see this covered in more detail later.

Z®D HOWTO X curses ¥ Python 2o T7F 2+ 7077 0%2EL 2DDAMGETT, curses API 125}
T RARERRMEHE TSI LIIERLTVWERA; ZOHKND7DIZIE Python 54 77 Y A4 RO ncurses i &
C EfE~=a27 1D ncurses DR—IEFSMLTLFEEWV, VWA, TOXRERERNLEZEZ ZBEHEL TN
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5TL x 9,

2 curses 7TV r— 3 DB KT

Before doing anything, curses must be initialized. This is done by calling the initscr () function, which will
determine the terminal type, send any required setup codes to the terminal, and create various internal data
structures. If successful, initscr() returns a window object representing the entire screen; this is usually

called stdscr after the name of the corresponding C variable.

import curses

stdscr = curses.initscr()

Usually curses applications turn off automatic echoing of keys to the screen, in order to be able to read keys

and only display them under certain circumstances. This requires calling the noecho () function.

curses.noecho ()

WEZ 7V r—yavidEk, Enter F—Z2H 3284, F—IRHLTICRRIET 2HEDNDD £3; THIE
cbreak E— KX, BEDANDBANY 77 INZE— FHIEHIEL F 3,

curses.cbreak()

IRARILER, 1 —Y 1 F—=% Page Up % Home ¥ WV o EF —REDRBIRF -2 ALFNAS b2 RF—F
= YRAELTRLEY, 20060 —r Y AEZELTHICT U 2T 77V r—>av2HIF 5 L5
12, curses ¥ ZN% curses.KEY_LEFT O K& 5 BRFHIRMEZIEL TITo T NE T, curses ITEFDIEHEZ XE 3
W, F—%y FE-FZEMTT2LERDHD 7,

stdscr.keypad(True)

curses 7 V) r—2a YR TSELDFEH LD SHHE TS, UFNENIHITBEND D $9:

curses .nocbreak()
stdscr.keypad(False)

curses.echo()

curses ICHMMEOBVWEREZ D LICELE T, ZL T, endwin() BEEMNUOH L., WAZEY OEIEET— NIZE
HLZET,

curses.endwin()

curses 7 7V =2 a Y TNy 7S5 L EORNBHER, 77V 5= a ¥R % LIATOIREICEIH S
52 BERT L 2IHARDIDE DB 12725 2 TF, Python T ZDOMEIZI— FIINI D5




T, HIRETERWIINDPFEL L ZICICEEZET, 2 L EF -3z a—ShEEA, FIZE > =
NZfES DDHEEL T2 D £7,

Python T, 2o DBEHEZBIF T ANy 72 KD EFITFT 27D, curses.wrapper () BIZ 4 K-+ L
T, 2OLSIREVET:

from curses import wrapper

def main(stdscr):
# Clear screen

stdscr.clear()

# This ratses ZeroDivistionError when ¢ == 10.
for i in range(0, 11):
v = i-10

stdscr.addstr(i, 0, '10 divided by is '.format(v, 10/v))

stdscr.refresh()

stdscr.getkey ()

wrapper (main)

The wrapper () function takes a callable object and does the initializations described above, also initializing
colors if color support is present. wrapper() then runs your provided callable. Once the callable returns,
wrapper () will restore the original state of the terminal. The callable is called inside a try...except that
catches exceptions, restores the state of the terminal, and then re-raises the exception. Therefore your
terminal won’t be left in a funny state on exception and you’ll be able to read the exception’s message and

traceback.

394YFRONYR

Windows are the basic abstraction in curses. A window object represents a rectangular area of the screen,

and supports methods to display text, erase it, allow the user to input strings, and so forth.

The stdscr object returned by the initscr() function is a window object that covers the entire screen.
Many programs may need only this single window, but you might wish to divide the screen into smaller
windows, in order to redraw or clear them separately. The newwin() function creates a new window of a

given size, returning the new window object.

begin_x = 20; begin_y =7
height = 5; width = 40

win = curses.newwin(height, width, begin_y, begin_x)

Note that the coordinate system used in curses is unusual. Coordinates are always passed in the order y,z,
and the top-left corner of a window is coordinate (0,0). This breaks the normal convention for handling
4




coordinates where the x coordinate comes first. This is an unfortunate difference from most other computer

applications, but it’s been part of curses since it was first written, and it’s too late to change things now.

Your application can determine the size of the screen by using the curses.LINES and curses.COLS variables
to obtain the y and z sizes. Legal coordinates will then extend from (0,0) to (curses.LINES - 1, curses.
COLS - 1).

When you call a method to display or erase text, the effect doesn’t immediately show up on the display.

Instead you must call the refresh() method of window objects to update the screen.

This is because curses was originally written with slow 300-baud terminal connections in mind; with these
terminals, minimizing the time required to redraw the screen was very important. Instead curses accumulates
changes to the screen and displays them in the most efficient manner when you call refresh(). For example,
if your program displays some text in a window and then clears the window, there’s no need to send the

original text because they’re never visible.

In practice, explicitly telling curses to redraw a window doesn’t really complicate programming with curses
much. Most programs go into a flurry of activity, and then pause waiting for a keypress or some other action
on the part of the user. All you have to do is to be sure that the screen has been redrawn before pausing
to wait for user input, by first calling stdscr.refresh() or the refresh() method of some other relevant

window.

A pad is a special case of a window; it can be larger than the actual display screen, and only a portion of the
pad displayed at a time. Creating a pad requires the pad’s height and width, while refreshing a pad requires

giving the coordinates of the on-screen area where a subsection of the pad will be displayed.

pad = curses.newpad(100, 100)
# These loops fill the pad with letters; addch() is
# explained in the next section
for y in range(0, 99):
for x in range(0, 99):
pad.addch(y,x, ord('a') + (x*x+yxy) % 26)

# Displays a section of the pad in the middle of the screen.

# (0,0) : coordinate of upper-left corner of pad area to display.

# (5,5) : coordinate of upper-left corner of window area to be filled
# with pad content.

# (20, 75) : coordinate of lower-right corner of window area to be

# : filled with pad content.

pad.refresh( 0,0, 5,5, 20,75)

The refresh() call displays a section of the pad in the rectangle extending from coordinate (5,5) to coor-
dinate (20,75) on the screen; the upper left corner of the displayed section is coordinate (0,0) on the pad.

Beyond that difference, pads are exactly like ordinary windows and support the same methods.

DL, A7V =VIEHDT 4 ROy REFRoTWAHE, A7) —VEIDRISEHL, R7 V-V




DEHEPERFREND LRI Z0ENWS T35 502X 3 5ENRH D FF, refresh() EEBIZIEI=oD
%%?i@{b\ij—o

1) ZhzhdDv 4 ¥ FUD noutrefresh() XV v FZIFIH LT, FEMZH 5. A7V —rOEF LWIREE
ERTT-XMERERLET,

2) doupdate () BAEKZMUHI LT, 7 —AHE IR EINLEFE LWVIRBIZERT 2 L5, WHERAI Y -
ZEHLET,

»H DI, noutrefresh() ZMFIHL T, W DDV 1+ ¥ FYDTF—XMEZERH L. ZDIRIC doupdate ()
ZIWOHLT, RZ V-V 2HEHTEET,

4 TR LDRT

B0 IOMRILT L, curses LR LK, BELZHBE 2TV, IR > TWE T,
il Z1E addstr O X stdscr ¥ 4 ¥ RUDHED I — VY IAMAEDLFFNEFRR L, —H T nvaddstr() F52 5
N7z yx BRECEIBEL T, XFFELRRLET, waddstr) 12IEL A Y addstr) KTV ETH, 77 %
D stdscr ZESIRDLDICEHESI Y 4 ¥ FURIRETEE S, mvwaddstr() 137V 4 ¥ NV L BIEOHE G 2 H6E
TEET,

FHIZ S, Python 1 Y X —7 2 —R3 206 DFMZ R TRERMML T NE T, stdscr MDD L FERD Y 4
YRUATY 2 FTHD, addstr() DX IR Y v NFEROTIBIEAZTFELTINET, BEZAHIET4
DDA TT,

i HER

str ¥721% ch X str F7EF ch BEBRAMBICRRLET

str £721% ch, attr XFEH| str FI2EXE ch BB attr ZRH L CHEMBICERLET

y, T, str £721& ch T4 Y FUHNOMNE yo WBEIL str £7201% ch FRLET

Y, T, str £721X ch, attr | V4 ¥ RURNONE y,o WBEIUEME attr ZFIHLT str $2iE ch ZRRLET

BYECEoTERRTEZTIFRAINENATA TP THIEDNTEET. A=AV MK TUX—54 > Ria 7774
o EDFFLKBEBRO/NITHHL 5,

The addstr() method takes a Python string or bytestring as the value to be displayed. The con-
tents of bytestrings are sent to the terminal as-is. Strings are encoded to bytes using the value of
the window’s encoding attribute; this defaults to the default system encoding as returned by locale.

getpreferredencoding().

The addch () methods take a character, which can be either a string of length 1, a bytestring of length 1, or

an integer.

Constants are provided for extension characters; these constants are integers greater than 255. For example,
ACS_PLMINUS is a +/- symbol, and ACS_ULCORNER is the upper left corner of a box (handy for drawing
6



borders). You can also use the appropriate Unicode character.

V4 Y R RBREBEOBEEOHRD I — VY NMMEBEERZTVE2D, g0 BEES > DENRTLE->TH, XFHR
NI RE OB EICERINE T, move(y,x) XYy RTH—VYLEBHIIEZI D TEET, HITHE
FTEN—YNEFRTIHERDD D7D, H—YILHPREEDMNEBEIZNE Z & 2 RIEL THEELPRAZRVWESITL
W ESIPB LNEVA; FVHXARCRZIIMBETH =Y IPBRRTSEHZEL>TLEVETS,

If your application doesn’t need a blinking cursor at all, you can call curs_set(False) to make it invisi-
ble. For compatibility with older curses versions, there’s a leaveok(bool) function that’s a synonym for
curs_set (). When bool is true, the curses library will attempt to suppress the flashing cursor, and you

won’t need to worry about leaving it in odd locations.

4.1 Bt Hh>—

Characters can be displayed in different ways. Status lines in a text-based application are commonly shown
in reverse video, or a text viewer may need to highlight certain words. curses supports this by allowing you

to specify an attribute for each cell on the screen.

EBIEIZEBHET, Thzhobty "BRRZEEEZRDLET, HBOEMEL Y b2ty PLTTF R MOXRRE
A2 I ENTEXTH. curses 1ZETOMAEOEIFHAEET D 2 LRI XHIT Z 2008 5 »IIRAEE
LTS MERA, ZOSHEBAHL TV AHARDEINKE L TWE 72D, RDLEZEZDIF, b —MRINTHIFATRE
RIEWERETZHIETT. ZIWHELET,

Bt HER

A_BLINK T XA bR AR

A_BOLD EHEEERIER—LEFTF A
A_DIM IR 7 % % b

A_REVERSE KEET % 2 b
A_STANDOUT | FIHTCTEZ2HRRERDNA 74 FE-F
A_UNDERLINE | FHMFTETF R

DFD, RETEZ2AT—ERA74 R HEOR EIICFRRT 2121, a—F2Z5LFT:

stdscr.addstr(0, 0, "Current mode: Typing mode",
curses.A_REVERSE)

stdscr.refresh()

curses 794 7 VIEH T —KEBEZIRBEL TV AR TOI S —d Y E—FLTVWET, FARBRKOTTED—
&) 72 & DIE Linux 2> Y —/L T, color xterm d ZAUIH E T3,

To use color, you must call the start_color () function soon after calling initscr (), to initialize the default

color set (the curses.wrapper () function does this automatically). Once that’s done, the has_colors()
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function returns TRUE if the terminal in use can actually display color. (Note: curses uses the American
spelling ’color’, instead of the Canadian/British spelling ’colour’. If you’re used to the British spelling, you’ll

have to resign yourself to misspelling it for the sake of these functions.)

The curses library maintains a finite number of color pairs, containing a foreground (or text) color and a
background color. You can get the attribute value corresponding to a color pair with the color_pair()
function; this can be bitwise-OR’ed with other attributes such as A_REVERSE, but again, such combinations

are not guaranteed to work on all terminals.

Ble LT, 7FAMIZAT—RT 1 2o TERRLET:

stdscr.addstr("Pretty text", curses.color_pair(1))

stdscr.refresh()

As 1 said before, a color pair consists of a foreground and background color. The init_pair(n, f, b)
function changes the definition of color pair n, to foreground color f and background color b. Color pair 0 is

hard-wired to white on black, and cannot be changed.

Colors are numbered, and start_color() initializes 8 basic colors when it activates color mode. They are:
0:black, 1:red, 2:green, 3:yellow, 4:blue, 5:magenta, 6:cyan, and 7:white. The curses module defines named

constants for each of these colors: curses.COLOR_BLACK, curses.COLOR_RED, and so forth.

RoTAHAELED, WT7— 1 ZHERICHRCEELTAEL LS. THLTHFIHLES:

curses.init_pair(1l, curses.COLOR_RED, curses.COLOR_WHITE)

HT—R7EEBET D&, BREBREINEZEEOTFANIPHHTZ D7 —R7Z2HLWVEARKEELET,
HLWTFZA M2 ZOBTHIZLHTEET:

stdscr.addstr(0,0, "RED ALERT!", curses.color_pair(1))

Very fancy terminals can change the definitions of the actual colors to a given RGB value. This lets you
change color 1, which is usually red, to purple or blue or any other color you like. Unfortunately, the Linux
console doesn’t support this, so I'm unable to try it out, and can’t provide any examples. You can check if
your terminal can do this by calling can_change_color (), which returns True if the capability is there. If

you’re lucky enough to have such a talented terminal, consult your system’s man pages for more information.




5 A—% AN

The C curses library offers only very simple input mechanisms. Python’s curses module adds a basic

text-input widget. (Other libraries such as Urwid have more extensive collections of widgets.)
T4 RUDPBANERZZDD2ODXY v FHEHHET,

e getch() refreshes the screen and then waits for the user to hit a key, displaying the key if echo()
has been called earlier. You can optionally specify a coordinate to which the cursor should be moved

before pausing.

o getkey() does the same thing but converts the integer to a string. Individual characters are returned
as l-character strings, and special keys such as function keys return longer strings containing a key

name such as KEY_UP or ~G.

It’s possible to not wait for the user using the nodelay() window method. After nodelay(True), getch()
and getkey() for the window become non-blocking. To signal that no input is ready, getch() returns
curses.ERR (a value of -1) and getkey () raises an exception. There’s also a halfdelay() function, which
can be used to (in effect) set a timer on each getch(); if no input becomes available within a specified delay

(measured in tenths of a second), curses raises an exception.

The getch() method returns an integer; if it’s between 0 and 255, it represents the ASCII code of the key
pressed. Values greater than 255 are special keys such as Page Up, Home, or the cursor keys. You can compare
the value returned to constants such as curses.KEY_PPAGE, curses.KEY_HOME, or curses.KEY_LEFT. The

main loop of your program may look something like this:

while True:

c = stdscr.getch()

if ¢ == ord('p'):
PrintDocument ()

elif ¢ == ord('q'):
break # Ezit the while loop

elif == curses.KEY_HOME:
x=y=0

The curses.ascii module supplies ASCII class membership functions that take either integer or 1-character
string arguments; these may be useful in writing more readable tests for such loops. It also supplies conversion
functions that take either integer or 1-character-string arguments and return the same type. For example,

curses.ascii.ctrl() returns the control character corresponding to its argument.

There’s also a method to retrieve an entire string, getstr (). It isn’t used very often, because its functionality
is quite limited; the only editing keys available are the backspace key and the Enter key, which terminates

the string. It can optionally be limited to a fixed number of characters.



https://pypi.org/project/urwid/

curses.echo() # Enable echoing of characters

# Get a 15-character string, with the cursor on the top line
s = stdscr.getstr(0,0, 15)

The curses.textpad module supplies a text box that supports an Emacs-like set of keybindings. Various
methods of the Textbox class support editing with input validation and gathering the edit results either

with or without trailing spaces. Here’s an example:

import curses

from curses.textpad import Textbox, rectangle

def main(stdscr):
stdscr.addstr(0, 0, "Enter IM message: (hit Ctrl-G to send)")

editwin = curses.newwin(5,30, 2,1)
rectangle(stdscr, 1,0, 1+5+1, 1+30+1)
stdscr.refresh()

box = Textbox(editwin)

# Let the user edit until Ctrl-G is struck.
box.edit ()

# Get resulting contents

message = box.gather ()

EOHRZFMIOVTIETIA T I YVD RF 2 XY b curses.textpad ZZRL T ZE W,

6 &DZ<DEHR

Z D HOWTO TIEWL O DEALGEE, A7V -V A7 LAY IR xterm f Y AR Y AMB T AL XY
FEEZ 22, WOWVWTEH->TVWERA, LA L, Python @ curses TV 2 —LDI7A4 77V R=IJIFVE
RPRDFEELTVET, XEZhERE3RETT,

curses BABOFHMBIRZ2 T TARBICE >7256, Z0M ncurses THA 5070754 X VY7 Unix RV X —
DHDTHAIM, curses REDT =2 7NR=IEFARTLEZI N, =2 7AR=IIZIF, CARKHALL
DERNTH FFa Xy b, B B ACS_* XFOTERV A MPRBINTVWEZETL x5,

Because the curses API is so large, some functions aren’t supported in the Python interface. Often this isn’t
because they're difficult to implement, but because no one has needed them yet. Also, Python doesn’t yet
support the menu library associated with ncurses. Patches adding support for these would be welcome; see

the Python Developer’s Guide to learn more about submitting patches to Python.

o Writing Programs with NCURSES: C a2 7 <MiFDIEHEICREVF 2 - 7L TE,
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https://devguide.python.org/
http://invisible-island.net/ncurses/ncurses-intro.html

The ncurses man page
The ncurses FAQ
"Use curses... don’t swear”: curses ¥ 7213 Urwid Zff o> TR ZHlf#1 3 % PyCon 2013 #4#HY 74T,

”Console Applications with Urwid”: Urwid TE2rN/2WL 220D 7 SV r—>a Y2 7EV A ML —
> a ¥ LTWws PyCon CA 2012 L 74 T3,
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