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CHAPTER 1

PythonZir

Contents:

1.1 BI85 FPythonia T IME AL B

1.1.1 ZFEFH A E Python 12173055

RIEFE N EN M A Miniconda hRANFF &2
i€ Miniconda ©44% %% T [miniconda] H % -
BT IPythoniz 1T EA R H-E:

$ [miniconda]/bin/conda create —-n myenv python
$ source [miniconda]/bin/activate myenv

P Z 5 BRI AT 66 I Python EASEHEATIT 4, e MBI AT 56 pip T

’$ pip install sglalchemy

1.1.2 £ pip wheel ¥T {2 4<
AR LR wheel SUEF:

$ source [miniconda]/bin/activate myenv
$ pip wheel -r requirements.txt -w wheelhouse

IO, Lk a4 2 T requirements.txt 14161 wheel 1% 2 Al H 3 wheelhouse 33K, £
FEAM AT -« PAEVR AT LUAEIX 1 wheelhouse ST SRFT BB ) 2238



http://conda.pydata.org/miniconda.html
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1.1.3 Z3EAR A A,

B ZREHIE Python 21 TIN5
TEVR I 22 AR AR A T

$ source [miniconda]/bin/activate myenv
$ pip install --use-wheel --no-index --find-links=wheelhouse -r requirements.txt

WHREAE E 2%, MAER IFE RSB IT IR T -

1.2 Python 3 /575

1.2.1 coroutine, Future, Task

Pyhton 3 HY asyncio T 5| N1 coroutine Future Task = /1>FHE, BAFH asyncio BHH T HP 1T
K, WIS T X = S

o coroutine FENMFE, & asyncio BHEANRNAERN, RETRIEAGTHESSERE, 2
asyncio SEAFIEEA BB/ INAE BT -

o Future BV H FARAAEN %ttﬂ:js‘:l:'lﬁ"] promise TSR —DARREENELE, T io #1E,
FA TSR s B P I P AT 4

o Task 5& Future )73, AT IHE coroutine BT -

Future &S VEFR I O, BEET — coroutine FHIESHIE, W WT i0 %R - coroutine 7&—
NEEEMES WERPUTIRE, BUTIRER coroutine 7t & Task -

E—NHHIEAF RIS REE 1 Task EHUT, SBIERZFHNBERAERR, RE—A Task FE
SE1F Future & LR BE R B HAMR) Task $UFT -

HEE coroutine IR 2/ DEH — PR BSERFH Future #1E, TTTIELIMFSRIE, BEE 7TE L.
A FFAREFINER, FATEER UE L — 5 — R AR coroutine -

1.2.2 coroutineffJ il &

@asyncio.coroutine B FHT ) REEF async def

1.2.3 coroutine BT

B HAD KB —FE P — coroutine HANEHIT, RERE—1 coroutine W5 - WX coroutine
X ST LT
o ZEHABPIFEHIHH: await coroutine / yield from coroutine — await N iZ 565
o {FF ensure _future() g% AbstractEventLoop.create_task() T iERA T AERT

1.2.4 Future )%

ANHEFEH future = asyncio.Future() , TL5E1HF AbstractEventLoop.create_future() , ZEAFFEEIAIAN A S
BRI BEZ SKIUAFIA Future 2 -

4 Chapter 1. Python%EiC
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1.2.5 concurrent.futures.Future

concurrent.futures. Future =8| Executor.submit() ] =

o] LU asyncio.wrap_future(Future) R concurrent.futures. Future 1358 asyncio.future o

1.2.6 FHEHIK

NAZTE coroutine AT ML T K T8 . 7E M Future FREUE ROBHER S R E O FEMAF R, Fu-
ture.exception() F] LIRTF I B L8 Future B -

1.3 PythonHEZEID

Contents:

1.3.1 B

BT R B — MR AR TR, PRI
L HCBAHARHITEER « WA — D AR, mas e b i TH A4 -

2. Xﬁi#ﬁ*ﬁ@ﬁﬁ%ﬁﬁlﬁ%l?ﬁ, MITIRSE — X BISE R R JG — X - X — 5, BT RMZ SR
S IN:DEAE

3. St ITERITTEES U LS, BRT&E—1-

4. FREEBUON ORI TR ER FEAPER, HENREEM R E L -
B—m R RN TEREIRE, MEEXEFEH — R SE—R, s BT -
I T3 [ B 2R HO(2).

def bubble (arr):
for i in range(len(arr)-1,0,-1):
for j in range (0, 1i):
if arr[j] > arr[j+1l]:
arr[jl, arr[j+1] = arr[j+1l], arr[j]
return arr

1.3.2 Bk

A I — R HE R R BORE 0 BRI P ER 9y, Erp —ER PR REE AR L 5 S —E S i P L
PEEREL/N, ONJE B T B0 X W o R S A AT PR AR, B HER AR AT DL ST, DUtk B
MR RE S -

#Jilk 1

def quickSort (arr):
less = []
pivotList = []
more = []
if len(arr) <= 1:

return arr

else:

(T TUIREE)

1.3. PythonHEEZED 5
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pivot = arr[0] #REE— AR
for i in arr:
if i < pivot:
less.append (i)
elif i > pivot:
more.append (i)
else:
pivotList.append (i)
less = quickSort (less) HERE R aH Y, RERE S HHIT N
more = quickSort (more)

return less + pivotList + more

#1%2
SHR<, >, = ZFEL, RS ABFE SRS R ECH RS I 2 LA#IL NGB E R LU [ R
# WM 1000 100 ANBIEERL, RS H<, >=MRMERILHHEE 18011k, h<, >, = =FMEN, A
BE2011K
def gsort (L) :
return (gsort([y for y in L[1:] if v < L[0]]) + L[:1] + [y for y in L[1:] if vy
—== L[0] + gsort([y for y in L[1:] if y > L[0]])) if len(L) > 1 else L

#7153
#EABARRE L, AR CHEZL
def gsort(list):
if not list:
return []

else:
pivot = 1list[0]
less = [x for x in list if x < pivot]
more = [x for x in list([1l:] if x >= pivot]

return gsort (less) + [pivot] + gsort (more)

#Ji1k4
from random import choice
def gSort (a):
if len(a) <= 1:
return a
else:
g = choice(a) #EMERDRIEEAFT R, 2 AEBA PR E—MEMC B
return gSort ([elem for elem in a if elem < gJ]) + [g] * a.count(qg) +_
—qgSort ([elem for elem in a if elem > q])

#1155

HXNEART, —AERE AT, EESEE

gs = lambda xs : ( (len(xs) <= 1 and [xs]) or [ gs( [x for x in xs[1l:] if x < xs[0]],_
—) + [xs[0]] + gs( [x for x in xs[l:] if x >= xs[0]] ) 1 )I[0O]

1.3.3 =4k

ZHERBUIGEERXEE D, WEEREHN Ologn) ARESTTENNTE) HEiFEN
Bl MR (JEE: binary search) , HFRITHE R (HE: half-interval search) - XfEHE &R (3
¥ logarithmic search) , Z—FEEFHATERE FETRNEREE . HRIENEAEKF ETE
FHig, MRPEITCREFEEERITER, NERIEER; UREIFFETERTEHENTHEILE,

6 Chapter 1. Python%EiC
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MZEREE K TS0/ T o A TE AT 259, T ELBRTF 48— RSP T TR A B - AR 5 — 5 A
A%, MIRFEHRE] . SRR B S R0 B

uZ U

1. TE % A P (A LB K

2. BERMET Sarray [k FLEK - HHZE, BEHRAINREAE, TSN ELRXE, RE"nE
-
TEET A -

def BinarySearch (array,t):
low = 0
height = len(array)-1
while low < height:
mid = (lowtheight) /2
if array[mid] < t:
low = mid + 1
elif array[mid] > t:
height = mid - 1
else:
return array[mid]
return -1

1.3.4 X H

Z X R

o HHEETEMATIAS, AR EFrE LS S rEE /N T B RRES SRE;
o EETREETFIAS, WAFR LA S REY KT B RRE S 0E;

o R AL AFRS R R

o WHBEFS%M™ A (no duplicate nodes) -

X ERMEL T EMBIRSEM R EE T AR . mARK RS 2RERE . AR R AR
gy, MTHREE VR IEIELEH, %8S - multiset - RECEUEHS -

class Node:
XS

def _ init_ (self, data):
mmwn

1

1.3. Python®HIEZEiD 7
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(82 ET0)
self.left = None
self.right = None
self.data = data
def insert (self, data):
AT B
mmn
if data < self.data:
if self.left is None:
self.left = Node (data)
else:
self.left.insert (data)
elif data > self.data:
if self.right is None:
self.right = Node (data)
else:
self.right.insert (data)
def lookup(self, data, parent=None):
X RER
mmn
if data < self.data:
if self.left is None:
return None, None
return self.left.lookup(data, self)
elif data > self.data:
if self.right is None:
return None, None
return self.right.lookup (data, self)
else:
return self, parent
def children_count (self):
T AAE
mmmn
cnt = 0
if self.left:
cnt += 1
if self.right:
cnt += 1
return cnt
def delete(self, data):
mmwmn
IR
mmrn
node, parent = self.lookup(data) #OHT A
if node is not None:
children_count = node.children_count () #7717 A
if children_count == 0:
# WMERZ A NEETFT A, BT
if parent.left is node:
(FTUIREE)

8 Chapter 1. Python%EiC
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None

parent.left
else:
parent.right
del node
elif children_count ==
# MRE—FIA, N
if node.left:
n node.left
else:
n node.right
if parent:
if parent.left is node:
parent.left n
else:
parent.right
del node
else:
# MEEHWAFY
parent node
successor node.right
while successor.left:
parent successor
successor successor.left
node.data successor.data
if parent.left successor:
parent.left successor.right
else:
parent.right

None

LT LR i

n

i

)

T ZE 19 s N PR T

successor.right

def compare_trees(self, node):

FOBEPRARI PRI A — X 7 v
AL FE SR DN R B -

if node is None:
return False
self.data
return False
True
self.left is None:
if node.left:

return False

if !'= node.data:

res
if

else:
res self.left.compare_trees (node.left)
if res is False:
return False
if self.right is None:
if node.right:
return False

else:
res
return res

self.right.compare_trees (node.right)

#HiF (pre-order, NLR)
def preorder (node) :
if node is not None:

REE—ATR () SR —1WEARRE, BuRE False,

1.3. Python®HIEZEiD
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print (node.data)
preorder (node.left)
preorder (node.right)

#¥ ¥ (in-order, LNR)
def inorder (node) :
if node is not None:
inorder (node.left)
print (node.data)
inorder (node.right)

#5F (post-order, LRN)
def postorder (node) :
if node is not None:
postorder (node.left)
postorder (node.right)
print (node.data)

#ZF (level-order)
def levelorder (node, more=None) :
if node is not None:
if more is None:
more = []
more += [node.left, node.right]
print node.data,
if more:
levelorder (more[0], more[l:])

XA IBR TS R Bl

BRNEMPBRT S NHT T REEE, 2T = IPE ORI
 WHREE TR, BEMER

s MRE-ATHA, BRI DT ALBEEAT R, ERZ
« MAREWAT IR, X EH AR ETANT, MR S

root.delete(1)

root.delete(14)

10
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OBNO (19
@ O

root.delete(3)

(8)
(3, 19

1.3.5 BF

Hash K& X

Hash, SUREEERKREREA, EdmA L, BRMEEKERE L, ZHHmEnaE. 1~
7] ) N T RE e A AR R BB, BT LS T BE MG 7 (E R ME— IO E A ME -

BEATE0#
JREEI T, HSEpR A SR MMRITTEREIR MR, Rk fExR

1] 1 2 3 4 5 L] 7 8 g 10

MNone MNone Mone Mone Mone

1.3. PythonHEEZED 11
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class HashTable:
def _ init_ (self):

self.size = 11
self.slots = [list ()] * self.size
self.data = [list ()] * self.size

def hash_function(self, key, size):

o

return key % size

def _ _getitem__ (self, key):
return self.get (key)

def _ _setitem__ (self, key, data):
self.put (key, data)

def put(self, key, data):
hash_value = self.hash_function(key, len(self.slots))
self.slots[hash_value] .append(key)
self.datalhash_value] .append(data)

def get (self, key):

hash_value = self.hash_function(key, len(self.slots))
for i, ikey in enumerate (self.slots[hash_value]):
if ikey == key:

return self.datalhash_value] [1i]

1.3.6 HIkA)H

IKALFEEL

" — INALA AR ERER, R e e LB RTINS RIS T XA EOR S, MFRE 7k Alfe
fin:

UN=30F, 1S3ELTH B 551, BIR 143 + 543 + 373 = 153, XPERIECF iR ok life s (&
W, N RORIRTT, SM3FEARSHIZIRTT, HELE )

UN=AF, 16347 B &M, F 1M + 67 + 3/ + 47 = 1634 -
N=5/F, 927277 ;&4 -
PR L, WINBIEANBUE, AIREE 2 ECEI R S .

# BEIEERT ITE VARG TR, R
def get_flower(n):
start, end = pow (10, n-1), pow(l0, n) - 1
for i in range(start, end):
indexl = i // 100;

index2 = (i % 100) // 10;

index3 = i % 10;

if pow(indexl, 3) + pow(index2, 3) + pow(index3, 3) == i:
print (i)

# AR, WHNUESTESITRRTAS, wHXEAE, REFTEIT RN Z AR HRGE S LA
XL -
# NUEFTESPRTFHS R FAS R, RASKEARNNTNEEE, FEENEHRE

(T HEEE)

12 Chapter 1. Python%EiC
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# https://oeis.org/A005188
from itertools import combinations_with_replacement
A005188_1list = []
for k in range(l, 10):
a = [ix+xk for 1 in range (10)]
for b in combinations_with_replacement (range (10), k):
x = sum(map (lambda y:aly], b))
if x > 0 and tuple(int (d) for d in sorted(str(x))) == b:
A005188_list.append (x)
A005188_1list = sorted(A005188_1list) # Chai Wah Wu, Aug 25 2015

# MWEERITE, DT IREZ IRTEER
# WHNTEEENINRTT Z I ENGEGEE N R TEH A
# WX S AW A R RER AT S KA AEE BRI
#  (APAEXAEA PR RTEI—0r, RFHAI MR FIECE R A S 1A A T R — Rt T L)
def get_flower (n):
D_pow = [pow(i,n) for i in range(0,10)]
V_min = pow(10,n-1)
# V_max=sum( (9+pow(10,x) for x in range(0,n)))
V_max = pow (10, n) — 1
T_count = 0
print (D_pow, V_max, V_min)
nums = [1] + [0] = (n—-1)
print ('Start:', nums)
tests = []

idx = n - 1
tmp_1 = [0]%10
while True:
nums [1dx] += 1
if nums[idx] < 10:
j = idx+1
while j < n:
nums [j] = nums[idx] # reset
J o+=1
v = sum((D_pow[x] for x in nums))
if v <= V_max and v >= V_min:
T_count+=1
# test 1f is flower
# print('do test:', ''.join(map (str,nums)))
N = n
tmp_1 = [0]%10
for k in nums:
tmp_1[k] += 1
while N > 0:
p=v % 10
if tmp_l[p] > O:
tmp_1l([p] =1
N —=1
else:
break
v //= 10
if N ==
print ('hit', sum((D_pow[x] for x in nums)))
idx = n-1
elif idx ==

1.3. PythonHEEZED 13
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print ('done')
break
else:
idx —= 1
print ('t_count', T_count)
# print ('tests: ', str(tests))

BARIRRTTIER, Tt B ALTERUE I E 891

https://zh.wikipedia.org/wiki/$E6$B0%B4%E4%$BB%99%E8%8A%BI1%E6%$95%B0

#
0
1
2
3
4
5
6
7
8

9

153

370

371

407

1634

8208

9474

54748

92727

93084

548834

1741725

4210818

9800817

9926315

24678050
24678051
88593477
146511208
472335975
534494836
912985153
4679307774
32164049650
32164049651
40028394225
42678290603
44708635679
49388550606
82693916578
94204591914
28116440335967
4338281769391370
4338281769391371
21897142587612075
35641594208964132

(T TUAREED)

14 Chapter 1. Python%EiC
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&L

35875699062250035
1517841543307505039
3289582984443187032
4498128791164624869
4929273885928088826
63105425988599693916
128468643043731391252
449177399146038697307
21887696841122916288858
27879694893054074471405
27907865009977052567814
28361281321319229463398
35452590104031691935943
174088005938065293023722
188451485447897896036875
239313664430041569350093
1550475334214501539088894
1553242162893771850669378
3706907995955475988644380
3706907995955475988644381
4422095118095899619457938
121204998563613372405438066
121270696006801314328439376
128851796696487777842012787
174650464499531377631639254
177265453171792792366489765
14607640612971980372614873089
19008174136254279995012734740
19008174136254279995012734741
23866716435523975980390369295
1145037275765491025924292050346
1927890457142960697580636236639
2309092682616190307509695338915
17333509997782249308725103962772
186709961001538790100634132976990
186709961001538790100634132976991
1122763285329372541592822900204593
12639369517103790328947807201478392
12679937780272278566303885594196922
1219167219625434121569735803609966019
12815792078366059955099770545296129367
115132219018763992565095597973971522400
115132219018763992565095597973971522401

HAHEX L RIEEE, ERBERMATLLT .

[ERE RS
[ (Palindrome) , BLE—1FS (UIFAFE) IE&EBSEEE R -

def isPlidromNonRecursive (inputStr) :
strlLen = len (inputStr)
currentStart = 0
currentEnd = strLen - 1
while currentStart <= currentEnd:

1.3. PythonHEEZED 15
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(B2 ET)
if inputStr[currentStart] != inputStr[currentEnd]:
return False
else:
currentStart += 1
currentEnd —-= 1
return True
def isPlidromRecursive (inputStr, start, end):
if len(inputStr) <= 1:
return True
if start >= end:
return True
if inputStr[start] != inputStrlend]:
return False
else:
return isPlidromRecursive (inputStr, start+l, end-1)
isPlidromRecursive ('abc', 0, len('abc')-1)
# BHEo (n) B, AidZpythonNERH CHE E SR, TS ELHT 2 7R -
def isPalindrome(s) :
return s == s[::-1]
1.3.7 IENEER
IE AR ()
Python IENIERFI AR B8, EAS AR 2 PR VAR LA BREL .
A AN re 18355 B re.match 1 re.search 147 UCHL
In [1]: import re
In [2]: orig_str = 'l1l23abcdef’
In [3]: match_str = 'abc'
In [4]: re.match(match_str, orig_str) is None
Out[4]: True
In [5]: re.search(match_str, orig_str) is None
Out [5]: False
In [6]: match = re.search(match_str, orig_str)
In [7]: match.start ()
Oout[7]: 3
In [8]: match.end()
out[8]: 6
In [9]: orig_str[match.start () :match.end()]
Oout[9]: 'abc'!
In [10]:
(NIUREE)
16 Chapter 1. PythonZ%ir
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(2N
In [11]: match_str = ' (abc)'
In [12]: match = re.search(match_str, orig_str)
In [13]: match.group ()
Out[13]: 'abc'
In [14]: match.groups ()
Out[14]: ('abc',)
WA A LA re R F 1 re.compile J5 F# 17 ILHL
In [1]: import re
In [2]: orig_str = 'l23abcdef’
In [3]: match_str = ' (abc)'
In [4]: pattern = re.compile (match_str)
In [5]: pattern.search(orig_str)
Out[5]: <_sre.SRE_Match object; span=(3, 6), match='abc'>
In [6]: ret = pattern.search(orig_str)
In [7]: ret.start()
Out[7]: 3
In [8]: ret.end()
Oout[8]: 6
In [9]
In [9]: ret = pattern.match (orig_str)
In [10]: ret is None
Out [10]: True
AR 55 H 8 A2 7 SR A IE N Rk =X
%% Python EN|F 1A TER
1.3.8 ZF KK
* https://github.com/qiwsir/algorithm
o pythonF i BLE ST - — 403
o python FAEUIELEMSHEE—8: WA — T [dict5setdILH]
o [KAUFEEL] PythonsKAEKALFEEL
o JKALTERS
* A005188
1.3. PythonHEEZED 17



http://www.cnblogs.com/huxi/archive/2010/07/04/1771073.html
https://github.com/qiwsir/algorithm
http://www.cnblogs.com/yupeng/p/3418293.html
http://www.cnblogs.com/pengsixiong/p/5326893.html
http://approach.iteye.com/blog/1044883
https://zh.wikipedia.org/wiki/%E6%B0%B4%E4%BB%99%E8%8A%B1%E6%95%B0
https://oeis.org/A005188

qytz-notes Documentation, % #i 0.1

o pythonHIWr =1 B 2 75 2 [A] S 45 1)
o python 3% T [B] L&
* Python ENIZAZ TR

18 Chapter 1. Python%EiC


http://azaleasays.com/2010/12/11/python-string-is-palindrome/
https://segmentfault.com/q/1010000003989274
http://www.cnblogs.com/huxi/archive/2010/07/04/1771073.html
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4.1 The Python GTK+ 3 Tutorial

Release 0.1
Date 20194 05 A 16 H

Copyright GNU Free Documentation License 1.3 with no Invariant Sections, no Front-Cover Texts, and
no Back-Cover Texts

RHREN T A0 i F Python kg 5 Gk+3F2)F -

PR AR BRI, R O AEEE T PythonZRTEIE S - GUIRFRAEXN T 5hruEf (1 &/4495%) L HE]
AN THREIRL . PSARERERT, (RT ZEALE N QI 21T Python Bl ATSCIE, TR AKX, FF
H TR e BEG R/ ERERRE . NTREZRSRE DR, W Eistfuple AR -

RUE RZFERGA T GTK+3H 4 K S E BN 1%, BEARERENE R ZRANEIENAPIZ % FHH
K FGTK+3MAPIFFEM(E BIE & GTK+3% % Fift «

Contents:
411 %3
EFEHATEENRER, TELXEDT PyGObject KIKHH - PyGObjectse —1"Pythont&ik, ] LIiEFF

% 3 i FiPython il F 2 T GObject (I B KK E, HLINGTK+ . B R TFFGTK+3 M LA L AIRRA - qn R ARFEAER
B E KREFHHHGTK+2, iE5T# A PyGTK {tE .

Kt

* GTK+3
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s Python 2 (2.65 5 ) B Python 3 (3.15 5 &)
* gobject-introspection
i 3 ) — s 4

5 I PYGObject Sz EARH €1 & &4 JL-F B BILinux Z fThRFT A » B, 4 SR AR FLinux 916
(GXFLLEPEIERD) |, VRAT LB MR ZATIR A E 7 O 236X e

MRS 2%

MRS 22 3Py GObject ) £ 141 B8 7 VE R 2 156 FH THBuild - HmhRE R T LIRS & R g3 A IR Le ik
T B DB B R SR R I T T Y - B2 3ETHBuild, 58 E:  JHBuild manual - — BARBIN A %23
TIHBuild, M\ FEEFECE M, G HEPE I ZIHBuildfEER H %, FEMA L. .modules JERER - IR

J& KRB SN —— sample-tarball jhbuildre ¥5 W2 ~/ jhbuildre - WIRARTER T LRSI, WN REOH L
B Al LUEH BT

$ jhbuild sanitycheck

WR—VIER , F2iTH HIAERK RSP BRR B EMTER - IRROZGE R Z Z AT B AL
FEXLETRPG o ANFRATRRAVI 612 75515 7EGNOME wiki EIEIE 4 - SERRZ 5 B UGBTI & & IR
BMEACAESE . PUT T AT 5L AT LIYR Py GObject X H B B 1

’$ jhbuild build pygobject

R, WA RE S BENIRAS ZRGTK+: (B, WA EE. - - ) -

’$ jhbuild build gtk+

BT —~ 5 IHBuildFH [FIA5E 20 & Hshell, EHUUT: (BRI -

’$ jhbuild shell

Ps: I, XL H ANE B IR CRRGRIFEX A IURE, WL AR ARGIE, B DTAT RN,

5 WL

4.1.2 NEF 1
B8 B 7

HEOE, T UGB S 001 TR TR W05 « 3517530 MR T & IR — 2 19200x2009 B 1
] BT ERIHIETT -

! http://download.gnome.org/teams/releng/
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simple_example.py

#!/usr/bin/python
from gi.repository import Gtk

win = Gtk.Window ()

win.connect ("delete-event", Gtk.main_quit)
win.show_all ()

Gtk.main ()

WAEFNDFZT X AT (08, BERZIREM. « o - )

’#J/Usr/bin/python

BT, ML#UTk, A HEE R I APy thon il RE 25 A B2 -

’from gi.repository import Gtk

BRIGTK+IIRMREL, RLATE SR AGKER . T—1T8l& T —PM=HE A

win = Gtk.Window ()

T REEE L i delete-event ACRIE 24 FAT T A xSk R P H B RERS 2 P IX MR -

win.connect ("delete-event", Gtk.main_quit)

TP HAERTXNE -

win.show_all ()

JG, BAVUTIR T GTK+IIAERTEES, X MEAERNTRHE AR 4 2B HE (K

)

WACHS 26 FATH AT

’Gtk.main()

BB TR, EERAEK I

’python simple_example.py
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I RHHT

L ETEFEME AL 4 5 LB LE, PyGObjecthift 2 K] “Hello World” F&/F -

r n

Hel...

Click Here

#!/usr/bin/python
from gi.repository import Gtk

class MyWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init_ (self, title="Hello World")

self.button = Gtk.Button (label="Click Here™)
self.button.connect ("clicked", self.on_button_clicked)
self.add(self.button)

def on_button_clicked(self, widget) :
print "Hello World"

win = MyWindow ()

win.connect ("delete-event", Gtk.main_quit)
win.show_all ()

Gtk .main ()

XI5 E—MIFRIARETHNT TR T 6tk.window HE XL HATH M Mywindow K-

’class MyWindow (Gtk.Window) : ‘

TEFATH R B 38 R B P FAT T2 Z ] A RIS R AL - Aoh, FATHEREIRE title BIERIEN
Hello World -

’ Gtk.Window.__ _init_ (self, title="Hello World") ‘

TR =ATRANGIE T — M, ST H clicked 55, WRERERIMATVZE D HIET -

self.button = Gtk.Button (label="Click Here™)
self.button.connect ("clicked", self.on_button_clicked)
self.add(self.button)

k., WMRRESG TX P, on_button_clicked () JTIERLEHAM -

def on_button_clicked(self, widget):
print "Hello World"

G EAERIINTX—B, 5 EEIEIFRER, HEIEN1EE G class:Gtk. Window REISLAF], T2 A
BT IHATA MyWindow FEHISEH
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4.1.3 FEuiHA
X BRI ECTK+H R EEN T -

FESREES

B RKZEHMGUILEM —H, GTKRA T — 1M EFHREhPmERET . 48P 4 A,
GTK+HEFEIAESEEMAGE, WRASHIT TEASE, ST TR, FIESHRD EE R
B EUEERAGTK -

HE DR — D FER, A8 SMmAE — 18 MES - BERESEIROREF U SRR
PR ALE, REERERE, BB, HRBAEARRKERIIES EORET « X REGEET
Frisi ) BIERELT - HRAIENEREBOAR, R RS MeslE, s — T e 8 iR —
W SFTH— A SCAFEFEXTEE - [B1E R AT 45 G GTK+RR [ B FIEA R SR H L PN T -

I TR AT IX AT

handler_id = widget.connect ("event", callback, data)

B, widger 2 NBEANZATOBERIE HMEREH . B, eventfi 2 ATBSGEBMHME, F1E
HERFEE B H ORI - Bltn, %A “clicked 4, BEZHHPHL T ES A T . B=,
callback ZEUREEIH R AT T, HESHERESWMARNZHTHNE . &5, daa ZEESEM
TR LG R B EE - (B, XS ROTER RN, WRIRAT ZAR5E 2 A LIS -

XA REOR B —MES- B R LI, HURERTTTHES 5 R R EER 2 ELX id - BT e 2
fi 22 B IEAE AR A DR AE S 8RN 2 B A e L T -

widget.disconnect (handler_id)

JUERTE IR TR FER 2R “delete-event” (5 5 5THER N - (WRHFRXHTNER ORHZESHS
Hifh & o BRIARICER TV RS E O, (HEHAEIEREF - FF “delete-event” 5 Gtk .main_quit () £
SIRBIFEEREK

window.connect ("delete-event", Gtk.main_quit)

YHH Gtk .main_quit () ff Gtk.main () FEIEEIMEME -
B
B ATEOANMEEFREGEE . B— 1 EOS4REEARGEMY . flan, — M %HEE

“label” JBYE, B E — MR N ER TR Mlabel B HISOA o 2 QIEIZE O ERAERISEFIT, /R7T LUE
I RETSHIRE X LB ML TAE . HAE - MRE, 25 A AT E 7R Hello World”:

label = Gtk.Label (label="Hello World", angle=25, halign=Gtk.Align.END)

=R, X5 TEOREBESFNT

label = Gtk.Label ()
label.set_label ("Hello World™)
label.set_angle (25)
label.set_halign (Gtk.Align.END)

Br T M H X Leget_xxxFlset_xxxZ /R # 7] DL f# ] widget.get_property ("prop-name") #l
widget .set_property ("prop-name", value) RFKEFIXEREBM. PS: MK T T, BRERE2SE
FAERSOR, BERRFIL, Mg~~~
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4.1.4 JFFFF B AH 5 0] 3

ARES A AEPython 2.x ~ Python 3.x X Gtk+H 7 4F SR AN IR, I8 24 56T 54 A3 f i ol g 2 i 21
H R -

T B Z IR RE

MHEAS ol FRER B A B~ ‘CHEE XHENFHOFE. F/F R, ELHEHE
IR, HE UK T AR H T R%E S LR SCEASE o UnicodebnifE E XL T FAF 2 U E AL (code
points, R FE NS KFNA T, B, BAFRLDLIT. o o ) RERI - F a0 L L 57 RE H
U+0041, U+0042, U+0043, and U+00CO;X RS {7 IR - AL — OF|0x 10FFFF Z [A] 4L -

ZEIERE CBE? ) | {BFRFEIEN R FRFFRFEBRMG . N T X R ITIE R R
Rl — RN IF TR, UnicodeF1F BT LML JtT - (A FATASCIYRAG J7 122 X FERT:
1. RBEAL/NF 128, BAF T FER S AL EMFE -
2. WSRASAL K T4 T 128, X MUnicode 1 Bt NEEIZ FRASCIDRE SRS T - (PythonfEiXFHE L T 2774
UnicodeEncodeError FH o )

RUE ASCHZR IS AR fia] B @ER?E%@IZS/[\K B RIFRF, ST PNAR g ue . B8 2 H s i
R T XA PR R GRS A VAL R UTE-8 T (7] LAAbBEFTE Unicodefd i) - UTF/XZ”Unicode Transformation
Format”, T *8* MF§ixXFhgmtd /7 =\ H )\ LR ZwhS -

Python 2

Python 2.x # fjUnicode 7 ¥}

Python 2 FH R FIANE KRB FIXT R AT LR R RFAR B str fl unicode o J5 & LI HNKFE
7RUnicode =7 &, T str MEFTERR (AREEFFHAE) o Python H'FE RUnicodeF £ 5 7160 B,
EAI AR, XK T PythonfB RSy & [EE JRIE Y » Unicode F4F B 7] LIHH unicode.encode () #
SR )\ DL 74T BB

>>> unicode_string = u"Fu\u00dfb\ulOOedlle"
>>> print unicode_string

FubBballe

>>> type (unicode_string)

<type 'unicode'>

>>> unicode_string.encode ("utf-8")
'"Ful\xc3\x9fb\xc3\xadlle'

PythonF )\ L FFF R H — 1 str.decode () JT¥ER] ALAAE BT IR BT 4

>>> utf8_string = unicode_string.encode ("utf-8")
>>> type (utf8_string)

<type 'str'>

>>> u2 = utf8_string.decode ("utf-8")

>>> unicode_string == u2

True

RNERE, R\ FRF B RS EAR (ASCIFSF) S 1iPython 2.x FLPFRIEYE unicode Fl str
. [BURFRF B & IEASCHIFAFA N2 742 UnicodeDecodeError
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>>> utf8_string = " sind rund"
>>> unicode_string + utf8_string
u'Ful\xdfb\xed4lle sind rund'
>>> utf8_string = " k\xe3\xbénnten rund sein"
>>> print utf8_string

kénnten rund sein
>>> unicode_string + utf8_string
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
UnicodeDecodeError: 'ascii' codec can't decode byte 0xc3 in position 2: ordinal not
—~in range(128)

GTK+H fJUnicode

GTK+H g BISUARE# FHUTF-84R Y - X B RE NSRRI A — MR B F 4/ B R T E RS ES/E—1
str RBFEEF . WNTHFE-DHEDFRHFRSER T ERE R, BT FESEA]) LAZRUTE-8%
Bry. HENTHME, 1ERNSEETPYyGObject /& HEIFIHRF unicode SLHIEEH#HE str:

>>> from gi.repository import Gtk

>>> label = Gtk.Label ()

>>> unicode_string = u"Fu\u00dfb\ulOOedlle"
>>> label.set_text (unicode_string)

>>> txt = label.get_text ()

>>> type (txt), txt

(<type 'str'>, 'Ful\xc3\x9fb\xc3\xadlle')

>>> txt == unicode_string
__main__:1: UnicodeWarning: Unicode equal comparison failed to convert both arguments,
—to Unicode - interpreting them as being unequal
False
FRERENES . REHATL—TunicodeSEFIENZHORIFMH Gtk.Label.set_text () , Gtk.

Label.get_text () BRIREE— str L. FIt, txt flunicode_string # A HE

W R AR EAE F gettext R EFRLIRAIRE T, XN HEE . S IES HRTHEMR cettext 271K [BUTF-84
B FERE . BEENAEEGTKHEF THH unicode X%, TEAMHUTE-8RIEE str W%, K
HGTK+H I H LS unicode M5 o B, FREIRIAHGTK+ 1E# E AR [E{E H Unicode F 4 -

>>> txt = label.get_text () .decode("utf-8")
>>> txt == unicode_string
True

Python 3

Python 3.x#JUnicode 3 ¥F

B MPython 3.0/ 1, B MFFF B Ll str KRIAYSLHI K 7 FUnicode T - 4mfl 5 1O F4F 5 )&
PLZHHIER N bytes RARILHF] - MBEZ LR, str 3R UK, 1 bytes MR HIE - FH
str.encode () Ff str ¥ N bytes - ffH:meth:bytes.decode Ff bytes il str - HIR, HWHAHE
FHRIE Unicode FFF BRIt 5 FRF R T, IS T4 TypeError:

>>> text = "Fu\u00dfb\uOOedlle"
>>> data = b" sind rund"
>>> text + data
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(& ET)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Can't convert 'bytes' object to str implicitly
>>> text + data.decode("utf-8")
'FuBbdlle sind rund'
>>> text.encode ("utf-8") + data
b'Ful\xc3\x9fb\xc3\xad4lle sind rund'

GTK+"# HjUnicode

L5, fEPython 3.x P EEMARIAEH R B T, KN IRIRE SR — PRGN ITES— %R E
TS4FE, PyGObjects HENMIRID H/MRIGAUTE-8 « F4F Rl UK & HEBIFER str B

>>> from gi.repository import Gtk
>>> label = Gtk.Label ()

>>> text = "Fu\u00dfb\uOOedlle"
>>> label.set_text (text)

>>> txt = label.get_text ()

>>> type (txt), txt

(<class 'str'>, 'FuRbdlle')

>>> txt == text

True

References

What’s new in Python 3.0 iR T BEIH M X 53 SCARFIERE A& -

Unicode HOWTO 312 T Python 2.x%fUnicode )3 #F, FH MR T A 115 F Unicodel AT fE £ 18 FI] Y [A] & -
Unicode HOWTO for Python 3.x 1%/ T Python 3.x%f Unicodef) 37 -

UTF-8 encoding table and Unicode characters 6% T — 1 Unicode )& L F1 H-UTF-84w 4 FIAT R 5 2 -

415 HiREH

HIRZ GUIL B G ZR AR A AL EAAG R SRR S5, GTK+EH T — DM ARBITH - AT
BARES—E HAFRIOL BRI, ARAT LALUT  SIEGE AR AR BUREE LB - REE 0B R INaT
LAEBhRE—E T HASME ORARS - HH, #ERRSTEREE & IUREEE IRTE E R
KRB/ NRAT B VR TE R AERR A 2 IR L S I 2 (A RN ARGRTE B« R AT LUl 98 € & — DR R FE R A/
R EIREH KR - AP BRIEE OB GTKHR X L2158 AT DURG- 18 4 35712 iU 2 2 X Le 3 1 ) K

7N

GTK+f# ] 2528 K9 Bk B HIX L5 O E0 4« XA TR P R E RN AT WA, &es—H%
WARE DR, sEMAS A BEUMRESE . BRMARNAS: BEZTFAS Gtk.Bin HY
FINNEZ % F A 83— Gtk.Container P FFh . HHEHAMELREKFMERNBoxE F(Gtk.Box), &
¥(Gtk. Table) MM (Gtk. Grid).

Boxes& T

Box@ T Nl WA gs, FATA LUERATAE O 43T @I0Box & 7 « SR & H 41T /i KF
(horizontal) K& 7B, XX RKFHIHARE T HH, RIEHEM Gk, Box.pack_start () Hi#H
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Gtk.Box.pack_end () AIRERMNAEEIETATRER NG RN L - X TN REMNET, WRATAEZEEH
M BT EAE T AR & T Bk (RATUMEE A G TN ET OREEME TP EE RE it E
T) RABEEAFAEZA T AROR -

Box &%

class Gtk.Box( [homogenous[ spacmg]]

Gtk.Box E’J%Eﬁ/Eii%ﬁfﬂl/\ﬁiﬁmﬁﬁjéﬁmﬁﬂ B F & 1 HR A ——X KB T “orientation” &
MWK E N Gtk.Orientation.HORIZONTAL E{# Gtk.Orientation.VERTICAL - W5 homo-
geneous JBYEH True , EFHHEMEER/NGEMERE, N0 RDERKPIAE4RE - W
RANEE, BINHN False o spacing T8 F& A Z HBOIAFIEEE . WRZE, NIAERTS
H, Bl spacing 0. BRINFE& OB HHLR —17, Hl“orientation”/EME N Gtk.Orientation.
HORIZONTAL - Gtk.Box T T8 (packing) HIMEE - FTEIEH —DE OERER— 5 BN
Zl|—1> Gtk.Container B . NT—" Gtk.Box , B IMARMNMNE: BETFHRTHEEER .
N Forientation” B E X E N Gtk.Orientation.VERTICAL , AR & TFHITNGES B2 KN - 1
Heorientation” B 1% BN Gtk.Orientation.HORIZONTAL , e T IaAmesEE -

pack_start (child, expand, fill, padding)

ININ child 1 &, fTEIHA ST E FHIRK child J5T - child R —"1 Gtk.
widget R . expand ZEUEEN True SV child Eﬁﬁﬁﬁﬁﬁ_ﬂfiﬁﬁﬁ HZS A WRIKE S
False , B TFMESEMESETEMHE—FERORN . R fil ZEEEN True , child & 5 AT
BHBZNE, 58EFHORNMMI%E. BE expand % EH True NAEFW . — M EFEEHHE
HEFNETmESRE - MCPEFRTERE - X MEMESZmEMAR T - padding Z187E
B mESE R Z FENIE AR E A, 285 2R/ “spacing” WAE « WHR—1 child FHHTE
BEF—M0%, WAERMBELSFETE TSNS ZIAE -

pack_end (child, expand, fill, padding)
WIN—1> child . fTHEIGTHIRRE . 2HHEE EETEERERNZ T ZH] -

¥ 5 pack_start () ¥FE -

set_homogeneous (homogeneous)

WASR homogeneous VLES True , T HFTENZERANER, KRR SR Z 7 EIFRR

<+
B+

B—T, R LI NEGFT RSN -
[ Heto worte IEM

Hello Goodbye

from gi.repository import Gtk
class MyWindow (Gtk.Window) :

def _ init_ (self):
Gtk .Window.__init_ (self, title="Hello World")

self.box = Gtk.Box(spacing=6)
self.add(self.box)

(PR
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self.buttonl = Gtk.Button(label="Hello")
self.buttonl.connect ("clicked", self.on_buttonl_clicked)
self.box.pack_start (self.buttonl, True, True, 0)

self.button2 = Gtk.Button (label="Goodbye")
self.button2.connect ("clicked", self.on_button2_clicked)
self.box.pack_start (self.button2, True, True, 0)

def on_buttonl_clicked(self, widget):
print "Hello"

def on_button2_clicked(self, widget):
print "Goodbye"

win = MyWindow ()

win.connect ("delete-event", Gtk.main_quit)
win.show_all ()

Gtk .main ()

B, BOBIET —MRFRETES, HFREZTZHEANMGRRENZEAET . HFRIITETHES
WEATRE DT -

self.box = Gtk.Box(spacing=6)
self.add(self.box)

BN ARBAN IR & T BP0 T B AN B -

self.buttonl = Gtk.Button(label="Hello")
self.buttonl.connect ("clicked", self.on_buttonl_clicked)
self.box.pack_start (self.buttonl, True, True, 0)

self.button2 = Gtk.Button (label="Goodbye")
self.button2.connect ("clicked", self.on_button2_clicked)
self.box.pack_start (self.button2, True, True, 0)

Gtk.Box.pack_start () BWINKIZT NEEIGMKIXINE, T Gtk.Box.pack_end () IINKIEZT N
AR AARIKCE. -

Grid M k%

Gtk.Grid Z£—THEBEFEEHBITIIEBERIR S, B2 7EME R 5 RN 18 2 R K
/WNo fHH Gtk.Grid.attach () RKiRIMETF - AT LLEHEZITHEENZ5 . e LIfFH cek.Grid.
attach_next_to() REE—NEFRMNE—1TETF -

Gtk.Grid WMIRMEA ctk.crid.add() A LB ctk.Box MMEFE— 1T HEFEE —TEZ T
EH— Pl“orientation” B HEFE E A/ M (ERIA Y Gtk.Orientation.HORIZONTAL ) -

Grid %
class Gtk.Grid
B — B AR -

attach (child, left, top, width, height)
] RRAS R I — N T -
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BN BARIE B ITTAE A (left ) FI LD (rop ) BATTARIIH HARE, ZPHIAN (HHIL
NETEHE) B width 1 height FR5E -

attach_next_to (child, sibling, side, width, height)
BEHE L5 (sibling) RIN— child , side RERRMENZL LB —i, TR TNEFZ

* Gtk.PositionType.LEFT
* Gtk.PositionType.RIGHT
* Gtk.PositionType.TOP
* Gtk.PositionType.BOTTOM
Width F1 height (R5E T #2571 L LA B ITH «

add (widget)
TR “orientation”FL i€ HY T A1V Il — 1~ H HRAE -

Example
Grid Example
Button 1 Button 2
Button 4
Button 3

Button & | Button &

from gi.repository import Gtk
class GridWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title="Grid Example")

grid = Gtk.Grid()
self.add(grid)

label="Button
label="Button
label="Button

buttonl = Gtk.Button m)
2M")
3M)

label="Button 4")
5M")
6")

button2 = Gtk.Button
button3 = Gtk.Button
buttond = Gtk.Button
button5 = Gtk.Button
button6 = Gtk.Button

label="Button
label="Button

grid.add (buttonl)

grid.attach (button2, 1, 0, 2, 1)

grid.attach_next_to(button3, buttonl, Gtk.PositionType.BOTTOM, 1, 2)
grid.attach_next_to(buttond4, button3, Gtk.PositionType.RIGHT, 2, 1)
grid.attach (button5, 1, 2, 1, 1)

grid.attach_next_to(button6, button5, Gtk.PositionType.RIGHT, 1, 1)

win = GridWindow ()
win.connect ("delete-event", Gtk.main_quit)
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win.show_all ()
Gtk.main ()

Table

TR BAMURMT Gek. rable MAFUNEEN . HTHREOZRING, REAFEER, FEA
I, B ctk. crid KRR

Gtk.Table.set_row_spacing() and Gtk.Table.set_col_spacing() set the spacing between
the rows at the specified row or column. Note that for columns, the space goes to the right of the column, and
for rows, the space goes below the row.

You can also set a consistent spacing for all rows and/or columns with Gt k. Table.set_row_spacings ()
and Gtk.Table.set_col_spacings (). Note that with these calls, the last row and last column do not get any
spacing.

Table Objects

3.4 WG B F8B%: Use Gtk. Grid instead.

class Gtk.Table (rows, columns, homogeneous)
The first argument is the number of rows to make in the table, while the second, obviously, is the number of
columns. If homogeneous is True, the table cells will all be the same size (the size of the largest widget in the
table).

attach (child, left_attach, right_attach, top_attach, bottom_attach[, xoptions[, yoptions[, xpadding[,

ypadding | ] 1])
Adds a widget to a table.

child is the widget that should be added to the table. The number of ‘cells’ that a widget will occupy is
specified by left_attach, right_attach, top_attach and bottom_attach. These each represent the leftmost,
rightmost, uppermost and lowest column and row numbers of the table. (Columns and rows are indexed
from zero).

For example, if you want a button in the lower-right cell of a 2 x 2 table, and want it to occupy that cell
only, then the code looks like the following.

button = Gtk.Button ()
table = Gtk.Table (2, 2, True)
table.attach (button, 1, 2, 1, 2)

If, on the other hand, you wanted a widget to take up the entire top row of our 2 x 2 table, you’d use

table.attach (button, 0, 2, 0, 1)

xoptions and yoptions are used to specify packing options and may be bitwise ORed together to allow
multiple options. These options are:

e Gtk.AttachOptions.EXPAND: The widget should expand to take up any extra space in its con-
tainer that has been allocated.

* Gtk.AttachOptions.FILL: The widget will expand to use all the room available.

* Gtk.AttachOptions.SHRINK: Reduce size allocated to the widget to prevent it from moving
off screen.
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If omitted, xoptions and yoptions defaults to Gtk.AttachOptions.EXPAND | Gtk.
AttachOptions.FILL.

Finally, the padding arguments work just as they do for Gtk.Box.pack start (). If omitted,
xpadding and ypadding defaults to 0.

set_row_spacing (row, spacing)

Changes the space between a given table row and the subsequent row.

set_col_spacing (col, spacing)

Alters the amount of space between a given table column and the following column.

set_row_spacings (spacing)

Sets the space between every row in this table equal to spacing.

set_col_spacings (spacing)

Example

Sets the space between every column in this table equal to spacing.

Table Example

Button 1 Button 2

Button 4

Button 3

Button & | Button &

from gi.

repository import Gtk

class TableWindow (Gtk.Window) :

def

__init_ (self):

Gtk.Window.__init__ (self, title="Table Example")

table = Gtk.Table (3, 3, True)
self.add(table)

label="Button
label="Button

buttonl = Gtk.Button ")
2"
label="Button 3")
am)
5")
6")

button2 = Gtk.Button
button3 = Gtk.Button
buttond4 = Gtk.Button
button5 = Gtk.Button
button6 = Gtk.Button

label="Button
label="Button
label="Button

table.attach (buttonl, 0, 1, 0, 1)
table.attach (button2, 1, 3, 0, 1)
table.attach (button3, 0, 1, 1, 3)
table.attach (buttond, 1, 3, 1, 2)
table.attach (button5, 1, 2, 2, 3)
table.attach (button6, 2, 3, 2, 3)

win = TableWindow ()

win.connect ("delete-event", Gtk.main_quit)
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(& ET)

win.show_all ()
Gtk.main ()

4.1.6 tr%Label

FREREE O ERANIREXARPERETE, FIWNEE cek.Entry BHFZFHME — D73 -
RAT DAFEAS & R AP 48 B SUAR N A, WA DIE/F A A Gtk.Label.set_text () Bf Gtk.Label.
set_markup () FIEEHE -

PRI TEE 2 BB . RATLUEHATR (“\n”) BUERRZS N SR 2 4 — A ZATRIFR -

FRE AT LAY Gtk.Label.set_selectable () WE N LLUERE . AlERFFIFRE L F P # IFRE
PN BINER . — A A E S FEENRHNE WEERIE B A B AR N e -

PRZESCARTT LA Gtk.Label.set_justify () JIERIZEXNFF T BIRIRATLLHBIHAT
FH ctk.Label.set_line_wrap() -

Gtk.Label CHRF—FRI BRI, Flan AP R R ESOR Eor g - EMEEEEFE RS - fRA[ LA
WA Gtk .Label.set_markup () WEIRENEREILI LR, X4 K EH FPangobR L& & HIIE
o 0, <b>bold text</b> and <s>strikethrough text</s> - BAN, Gtk.Label X FF

A LLS TR EERS - B BERRAIPRCIE N THTMLE 1%, fEA A ShrefMtaitleB M fatric . GTK+EILATHE
HERES & PR L —— A B A TR - TidelENIZERARIRE R -

)
N

label.set_markup ("Go to <a href=\"http://www.gtk.org\" title=\"Our website\">GTK+_
—website</a> for more")

W] UL & B R (mnemonics) , BNCAF 2R3 A T UL FAF, APRESM (00, H
SRR RERE ) o BCAFE S AR B AF FAT RT RN R RIERORSEHL, B < _File» , FEFH cck.
Label.new with mnemonic () B3 Gtk.Label.set_text_with_mnemonic () - BIiEfF< Bohit
R EZAREREM o FI80 Gek. Button ; WIRINEAEINCA R BinESEY, RFTEET Gtk. Label.
set_mnemonic_widget () FENIXE -

Label Objects

class Gtk.Label ([text])
BIE—DNED text BIFRZE, WA rext 20, M BIE—DZIRE .
static new_with_mnemonic (fexr)

BT — TR, NN text -

R text BRVFAFRIEAN— T RIZE, IOXLFAFIEERE - WRFFE—-D TR FHREN < - D TRILS

BCAF R A DUR R 7 — e D4, XM E OS2 BahtEn, siE RtnT LA ctk.
Label.set_mnemonic_widget () RAEZL -

MEVEE VA Gtk .Label.set_mnemonic_widget () , M Gtk.Label WRERIE— AT HEEIE
HAESPORFEEN BN - Flan, WRIRERE— MBS — 1SRRI R, AL A EEE S
Tt B s BNCAHE T B B ah e /s -

set_justify (justification)

W PR A N B SCARAT R T HARAT AR 57 5 = Justification AL E N Gtk.Justification.

LEFT, Gtk.Justification.RIGHT, Gtk.Justification.CENTER, Gtk.Justification.
FILL Z— - XN TEE&HRTIURMIRETCRL -

! Pango Markup Syntax, http:/developer.gnome.org/pango/stable/PangoMarkupFormat.html
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set_line wrap (wrap)

W wrap 79 True , WERIUKHEF RN & BEHITT - MR IREN False , HEBITEMFKX
/N, SRS ARG A 5 A AT -

set_markup (markup)

HRIEPango b L TE B FENT markup PR/ AR BEREINE - PMCLATERL, B0, <, >, &IXLEFFRF
VI EVE&I; &gt; Fl&amp -

set_mnemonic_widget (widget)

WRPRZRE T HEBNCARIANE, WWTIERE S BeAF R Bhrz i .
set_selectable (selectable)

BCE G AV P AT LUE PR N RSOR, T E R -

set_text (rext)

WEEMFARSOR, 2B ABCE RSO -
set_text with mnemonic (fext)

4, . .
28 new_with_mnemonic () o
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Example

r
Label Example

This is a normal label

This is a left-justified label.
With multiple lines.

This is a right-justified label.
With multiple lines.

Text can be small, big, beld, italic and even point to

somewhere in the internets.

Press Alt + P to select button to the right

This is an example of a line-wrapped
label. It should not be taking up the
entire width allocated toit,
but automatically wraps the words to
fit.

It supports multiple paragraphs
correctly, and correctly adds
many extra spaces.

This is an example of a line-wrapped,
filled label. It should be taking up the
entire width allocated to it.
Here is a sentence to prove my point.
Here is another sentence. Here
comes the sun, do de do de do.
This is a new paragraph.

This is ancther newer, longer,
better paragraph. It is coming to an
end, unfortunately.

Click at your own risk

from gi.repository import Gtk

class LabelWindow (Gtk.Window) :

38
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(Z ET0)
def _ init_ (self):
Gtk.Window.__init__ (self, title="Label Example")
hbox = Gtk.Box (spacing=10)
hbox.set_homogeneous (False)
vbox_left = Gtk.Box(orientation=Gtk.Orientation.VERTICAL, spacing=10)
vbox_left.set_homogeneous (False)
vbox_right = Gtk.Box(orientation=Gtk.Orientation.VERTICAL, spacing=10)
vbox_right.set_homogeneous (False)
hbox.pack_start (vbox_left, True, True, 0)
hbox.pack_start (vbox_right, True, True, 0)
label = Gtk.Label ("This is a normal label™)
vbox_left.pack_start (label, True, True, 0)
label = Gtk.Label ()
label.set_text ("This is a left-justified label.\nWith multiple lines.")
label.set_justify(Gtk.Justification.LEFT)
vbox_left.pack_start (label, True, True, 0)
label = Gtk.Label ("This is a right-justified label.\nWith multiple lines.")
label.set_justify (Gtk.Justification.RIGHT)
vbox_left.pack_start (label, True, True, 0)
label = Gtk.Label("This is an example of a line-wrapped label. It "
"should not be taking up the entire "
"width allocated to it, but automatically "
"wraps the words to fit.\n"
" It supports multiple paragraphs correctly, "
"and correctly adds "
"many extra spaces. ")
label.set_line_wrap (True)
vbox_right.pack_start (label, True, True, 0)
label = Gtk.Label("This is an example of a line-wrapped, filled label. "
"It should be taking "
"up the entire width allocated to it. "
"Here is a sentence to prove "
"my point. Here is another sentence. "
"Here comes the sun, do de do de do.\n"
" This is a new paragraph.\n"
" This is another newer, longer, better "
"paragraph. It is coming to an end, "
"unfortunately.")
label.set_line_wrap (True)
label.set_justify(Gtk.Justification.FILL)
vbox_right.pack_start (label, True, True, 0)
label = Gtk.Label ()
label.set_markup ("Text can be <small>small</small>, <big>big</big>, "
"<b>bold</b>, <i>italic</i> and even point to somewhere "
"in the <a href=\"http://www.gtk.org\" "
"title=\"Click to find out more\">internets</a>.")
label.set_line_wrap (True)
vbox_left.pack_start (label, True, True, 0)
(FIURE)
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(& ET)

label = Gtk.Label.new_with_mnemonic ("_Press Alt + P to select button to the,
—right")

vbox_left .pack_start (label, True, True, 0)

label.set_selectable (True)

button = Gtk.Button(label="Click at your own risk")
label.set_mnemonic_widget (button)
vbox_right.pack_start (button, True, True, 0)

self.add (hbox)

window = LabelWindow ()

window.connect ("delete-event”, Gtk.main_quit)
window.show_all ()

Gtk.main ()

4.1.7 Entryfi A\HE

BAEEGRTFHPRAXK, RATUMERH ctk.Entry.set_text () J7 KR Z Fi A HE
MINZ o M Gtk.Entry.get_text () KRBBMAELHI N - KRB AT LER cek.Entry.
set_max_length () FRAEIEIAFERT LI BB SUAREL -

GEMERBES B ANE R, vJLUENZE False 47715 Gtk.Entry. set_editable () o

gy NAE AR AT AR R A AR A RS, i o ZERSRUAH - R A\ LB o i A it 16 B N B WL, WA ctk.
Entry.set_visibility () f&i# False BJ LUSEHA B SCAHE PR -

Gtk.Entry 1 \f U\TYZ'KE/] E_u_i—“l_r_jz%{ﬁiﬂ E’]T; B, %{U\ﬁ: Gtk.ProgressBar
wE, AN RSP Elr?ﬁﬁ’]ﬁif‘ EHEWMAERTRIENELE., FEFH k.
Entry.set_progress_fraction() , Gtk.Entry.set_progress_pulse_step() 19 Gtk.Entry.
progress_pulse () o

oL, WAERE IR AT B 5 s BIbR, XL bR A] DU S T E, AT DOk E AR,
WA R RER - BIRILXHERENR, AL Gtk.Entry.set_icon from stock () B AR —
A BT F ~ pixbufElicon -/ i & EIVRZ Pk %y - ZER BRI RER, #H ctk.Encry.
set_icon_tooltip_ text () BLENENAIREL -

Entry Bi A HEXT 5

class Gtk.Entry

get_text (
%EEHEIJMEW#E’JW@

set_text (text)

WEEHRUR, 28RN -

set_visibility (visible)
WEBNERNEREA N, - 2 visible N False B, FRFERNANA] WA FRF——BN 2 W H
i 75 5 i R -

set_max_length (max)

BE AR SRR AKE « IR BTN L SRRSO 2 i -
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set_editable (is_editable)
WE PRSI S ARE R AIINES - W is_editable 7 True , FF A LIREESUA -

set_progress_fraction (fraction)

BEA AR EARNAE, ERELINTO0.0ML0ZE, EFHEFI -

set_progress_pulse_step (fraction)

WEBIXMA progress_pulse () B ERERBENITIE S HAME S EERE D H -

progress_pulse ()
—SHZ M EE T, EREAFERE T Z D, PR R B R ANE B BEFR R A TE SR
B, XERSE N RERFIEHE) . BIRMA progress_pulse () 2FRBHRBE—H5 (B
BIHZ/DH set_progress_pulse_step () FiRE) -

set_icon_from_stock (icon_pos, stock_id)
W EEMNERSFEMNBEERENR, BV stock_id 57 stock item - TR stock_id N None , T/
2 BRETR -
icon_pos T87€ T BEWMEEER AERIIE—, FTRERI(ER -

* Gtk.EntryIconPosition.PRIMARY: ERANERFE (EARTE SR )

¢ Gtk.EntryIconPosition.SECONDARY: EMIANENSRE (BERELARL T M) -

set_icon_tooltip_text (icon_pos, tooltip)
BE tooltip FINENENTREME R HRRER - Q1R rooltip 7 None , AP A ZHIXER]R
~E B REER -

icon_pos REHIES I, set_icon from stock ()

Example

Entry Demo = B &3

Hello World

W Editable & Visible [ Pulse ™ lcon

from gi.repository import Gtk, GObject
class EntryWindow (Gtk.Window) :
def _ init__ (self):
Gtk.Window.__init__ (self, title="Entry Demo")
self.set_size_request (200, 100)

self.timeout_id = None

vbox = Gtk.Box(orientation=Gtk.Orientation.VERTICAL, spacing=6)
self.add (vbox)

self.entry = Gtk.Entry()
self.entry.set_text ("Hello World")
vbox.pack_start (self.entry, True, True, 0)

(T HEEE)
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hbox = Gtk.Box (spacing=6)
vbox.pack_start (hbox, True, True, 0)

self.check_editable = Gtk.CheckButton ("Editable™)

self.check_editable.connect ("toggled", self.on_editable_toggled)

self.check_editable.set_active (True)
hbox.pack_start (self.check_editable, True, True, 0)

self.check_visible = Gtk.CheckButton ("Visible™)

self.check_visible.connect ("toggled", self.on_visible_toggled)

self.check_visible.set_active (True)
hbox.pack_start (self.check_visible, True, True, 0)

self.pulse = Gtk.CheckButton ("Pulse")
self.pulse.connect ("toggled", self.on_pulse_toggled)
self.pulse.set_active (False)

hbox.pack_start (self.pulse, True, True, 0)

self.icon = Gtk.CheckButton ("Icon")
self.icon.connect ("toggled", self.on_icon_toggled)
self.icon.set_active (False)

hbox.pack_start (self.icon, True, True, 0)

def on_editable_toggled(self, button):
value = button.get_active ()
self.entry.set_editable (value)

def on_visible_toggled(self, button):
value = button.get_active()
self.entry.set_visibility(value)

def on_pulse_toggled(self, button):

if button.get_active():
# self.entry.set_progress_fraction(0.6)
self.entry.set_progress_pulse_step(0.2)
# Call self.do_pulse every 100 ms
self.timeout_id = GObject.timeout_add (100, self.do_pulse,

else:
# Don't call self.do_pulse anymore
GObject.source_remove (self.timeout_id)
self.timeout_id = None
self.entry.set_progress_pulse_step(0)

def do_pulse(self, user_data):
self.entry.progress_pulse ()
return True

def on_icon_toggled(self, button):
if button.get_active():
stock_id = Gtk.STOCK_FIND
else:
stock_id = None
self.entry.set_icon_from_ stock (Gtk.EntryIconPosition.PRIMARY,
stock_1id)

win = EntryWindow ()

None)

(T TUIREE)
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&L

win.connect ("delete-event", Gtk.main_quit)
win.show_all ()
Gtk.main ()

4.1.8 FREHIEM

7

HHERR R — N EFER RN o HDER SN — 1 2 5 e 2 R AL -

Gtk.Button FHITEIF AT LA S EMEMETHEME, AW UESERZEEEAMIRERN etk widget
%’E#’F ?%‘%{ﬁbﬂﬂ’]??’ & Gtk.Label -

RN “clicked” 155, %G5 IR N HBEARPRIZELR &l & -

HEIXT 5

class Gtk.Button ([label[ stock[ use underlme] ]]
Wk lable & None , S AIEE—MHH Gtk.Label W Gtk.Button Hifll, IRESEEHEHIA -

W stock 54 None , BIBAIEELEE stock item HIEGFISCA -

SR use_underline 7 True, Mabel o i) T RIIZE J5 T8 B4 20 BIACAF DI BEE -
set_label (label)

WELHIRERNEN label

set_use_underline (use_underline)

WRRA True , FEHIRE AT TRIEHURE N — 154/ H TEHCA g

Bl

Button Demo

|CLick Me| & 1T (0) -"?cmse

#!/usr/bin/eny python
#coding:utf-8

from gi.repository import Gtk
class ButtonWindow (Gtk.Window) :
def _ init__ (self):
Gtk .Window.__init_ (self, title='Button Demo')

self.set_border_width (10)

hbox = Gtk.Box (spacing=6)
self.add (hbox)

(T HEEE)
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button = Gtk.Button('Click Me'")
button.connect ('clicked', self.on_click_me_clicked)
hbox.pack_start (button, True, True, 0)

button = Gtk.Button(stock=Gtk.STOCK_OPEN)
button.connect ('clicked', self.on_open_clicked)
hbox.pack_start (button, True, True, 0)

button = Gtk.Button('_Close', use_underline=True)
button.connect ('clicked', self.on_close_clicked)
hbox.pack_start (button, True, True, 0)

def on_click_me_clicked(self, button):
print '"click me" button was clicked’'

def on_open_clicked(self, button):
print '"open" button was clicked'

def on_close_clicked(self, button):
print 'Closing application'
Gtk.main_quit ()

wind = ButtonWindow ()

wind.connect ('delete-event', Gtk.main_quit)
wind.show_all ()

Gtk.main ()

ToggleButton

Gtk.ToggleButton 5 Gtk.Button JEHERML, HEH AT, ToggletZHMRFFEIEINE, HEH
oS o SHHAPIRSMOER,  “toggled” 15 & # A -

ERE ctk. ToggleButtonEﬁ*kwn FATATLLEA ctk. ToggleButton.get_ active () Hi%,
W R ToggletZ HLAL TH# TR, BMBORE True - HRIR AT LUK B Toggled# #l IR S——l it ctk.
ToggleButton.set_active () Jj1ke WIRAIRXFEM T, H HToggle#HEPIREZ T, 4 “toggle” 17
FERWMA .

ToggleButton Xf %

class Gtk.ToggleButton ( [label[, stock[, use_underline] ] ] )
SH5 Gtk.Button HIIERE—HF -

get_active()
1R B Toggle## 50 M B APIRAS - WNRFHATH NIRSIRE True , BNHRE False -
set_active (is_active)

W B Togglef SRS, R R E LI N ILE T IREWIEH True | TN L H False* - & FE
“toggle” 5 5HEAMA -
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Bl¥

#!/usr/bin/eny python
#coding:utf-8

from gi.repository import Gtk
class ToggleButtonWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title="ToggleButton Demo")
self.set_border_width (10)

hbox = Gtk.Box (spacing=6)
self.add (hbox)

button = Gtk.ToggleButton ("Button 1")
button.connect ('toggled', self.on_button_toggled, '1'")
hbox.pack_start (button, True, True, 0)

button = Gtk.ToggleButton ("B_utton 2", use_underline=True)
button.set_active (True)

button.connect ('toggled', self.on_button_toggled, '2")
hbox.pack_start (button, True, True, 0)

def on_button_toggled(self, button, name):
if button.get_active():
state = 'on'
else:
state = 'off'
print 'Button', name, 'was tunned', state

wind = ToggleButtonWindow ()

wind.connect ('delete-event', Gtk.main_quit)
wind.show_all ()

Gtk.main ()

CheckButton (& %H#41)

Gtk.CheckButton #7K H Gtk.ToggleButton - ME—RI/NFEZ Gtk.CheckButton ¥ Gtk.
CheckButton &1F Gtk.ToggleButton FIZAME — 1 BENEE—BFE— 1 ctk.Label -
“toggled” f§5, Gtk.ToggleButton.set_active() 5 Gtk.ToggleButton.get_active () M4k
AT -

CheckButton X%

class Gtk.CheckButton ( [label [, stock[, use_underline] ] ] )
ZH5 Gtk.Button [d.
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RadioButton (H.%H#5)

55—, BERHMEMNEKE crk. ToggleButton , (BB AN =k TIE,
FHEA+FHE 1 Gtk.RadioButton AJLIEH - EL, Gtk.RadioButton &—FitHF MNRZE %L
TR — BT .

B 3% 4% $HRadio buttons®] DL B DL F A AT — 4 8% & K £ 8 # : Gtk.RadioButton.
new_from widget () Gtk.RadioButton.new _with_label from widget () B, & Gtk.
RadioButton.new with mnemonic_from widget () o —%HH 5 —“ radio buttonfl] & K group
ZHE% None , EREMVRAT, (REEZRHMARERNIZIE R SE L%

LE—PGEITR, HNAE — PradiofF Hl 2 2 ETE RS - 7] LLE T Gtk. ToggleButton.
set_active () f&i# True B -

e Bl B J5 MU Gtk.RadioButton MK 4 HF B 7l LIl it ¥ B Gtk.RadioButton.
join_group () RS

RadioButton X%

class Gtk.RadioButton

static new_from_widget (group)
BIE—E) Gtk . RadioButton , FHIFINENS group FHHF—HS - WIR group 77 None |
SRR -

static new_with label from widget (group, label)
B — > Gtk.RadioButton o WMREEMHFRNK LA ZHEEN lable - group ZH 5
new_from _widget () FHIE] -

static new_with_mnemonic_from widget (group, label)
5 new with label from widget () M, 1B label F BT X% 2 # BT NI A BE
¥

join_group (group)
Fradio buttonII A A —1> Gt k. RadioButton M RIIHH .

Example

RadioButton Demo

" Button 2 @ Button 3

#!/usr/bin/env python
#coding:utf-8

from gi.repository import Gtk
class RadioButtonWindow (Gtk.Window) :
def _ init__ (self):

Gtk .Window._ _init_ (self, title="RadioButton Demo")
self.set_border_width (10)

(FUARED)
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hbox = Gtk.Box (spacing=6)
self.add (hbox)

buttonl = Gtk.RadioButton.new_with_label_from widget (None, "Button 1")
buttonl.connect ('toggled', self.on_button_toggled, '1'")
hbox.pack_start (buttonl, False, False, 0)

button2 = Gtk.RadioButton.new_from widget (buttonl)
button2.set_label ('Button 2'")

button2.connect ('toggled', self.on_button_toggled, '2'")
hbox.pack_start (button2, False, False, 0)

button3 = Gtk.RadioButton.new_with_mnemonic_from_widget (buttonl, "B_utton 3")
button3.connect ('toggled', self.on_button_toggled, '3")
hbox.pack_start (button3, False, False, 0)

def on_button_toggled(self, button, name):
if button.get_active():

state = 'on'
else:
state = 'off'
print 'Button', name, 'was turned', state

wind = RadioButtonWindow ()

wind.connect ('delete-event', Gtk.main_quit)
wind.show_all ()

Gtk .main ()

LinkButton
Gtk.LinkButton &= BN Gek.Button - SN eS A F FAOBERE R l—— X4 it &l &g —
MENE, MBI RS — N RIRRRE H

HER| Grk.LinkButton FJURIA] LLUEIT Gtk.LinkButton.set uri () X% E, A LUEIT ctk.
LinkButton.get_uri () FIREEPERIURI -

LinkButton ¥} %

class Gtk.LinkButton (uri[, label] )
uri 7&= T BN A M AL - label /& B RAISCA o @i label N None 5035 20, MG RFHE -

get_uri ()
FREL set_uri () IXEHRIURI-
set_uri (uri)

BCEAZHARIE 0 wri #oht - (EVEIER, SBUHEEA visited RE -
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Example

LinkButthn D — 0O X

Visit Gtk+ homepage

#!/usr/bin/env python
#coding:utf-8

from gi.repository import Gtk
class LinkButtonWindow (Gtk.Window) :

def _ init__ (self):
Gtk.Window.__ _init_ (self, title='LinkButton Demo')
self.set_border_width (10)

button = Gtk.LinkButton('http://www.gtk.org', 'Visit Gtk+ homepage')
self.add (button)

wind = LinkButtonWindow ()

wind.connect ('delete-event', Gtk.main_quit)
wind.show_all ()

Gtk.main ()

SpinButton

Gtk.SpinButton TR EREEEAERSEE T E . Gtk. SpinButton AR ERE
fE Gtk.Entry HEIA—IEE, WRREN A KA e/ EreE . EWrfiEERA, 7]
DA 2 LASRAIE S A FME RS SKADTE RN « Gtk. SpinButton RIFEBMEIT Grk.Adjustment HiX
B

g A Gtk.SpinButton 2R M {E , f# H Gtk.SpinButton.set_value() o S|
¥ :meth:Gtk.SpinButton.get_value B % Gtk.SpinButton.get_value as_int () % B ¥ H 8 E—
FRIB VR ISR AT LU B B A -

”:"lspin button i 7R 7 SLECEE R AT DL Gtk.SpinButton.set_digits() W TR SR L

FINEW T, Gtk.SpinButton R IUAEYE - MRRBRE E AEE, sTLAMH k.
SpinButton.set_numeric() , F1EE True -

BATH AT LR E Grk. SpinButton WoR I BHT R ES - 5 BRI AT RO RDGE 6 A IV A &
FEHEER;, BB EN R ERANEERN A FERTH—EL W ctk.spinButton.
set_update_policy () o

SpinButton X%

class Gtk.SpinButton

set_adjustment (adjustment)
B 5 1% spin button KB Gt k. Adjustment o
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set_digits (digits)
BB spin button TR FURE &

set_increments (step, page)
W EHHEIE IR step T page - XS HNT 2 I & L% FEMERZILEE o stepef& N T
MM HE K/, pagelll 2834 T page up/downsg EUZS FI(E K/

set_value (value)

WEHEHAE -

get_value ()

IR [ ) ([ —— P R AR

get_value_as_int ()

IREGZH A E—ET .

set_numeric (numeric)

WS numeric 77 False , JEECFHISCAA] LU A %G spin button, 7 H o v/r AEL(E -

set_update_policy (policy)
&E?”%ﬂﬂ’]%?ﬁ e JXH%ET?“%ﬂE’]{EEMAE%J&E/\’%EA%ETTz
HH o policy B iﬂl B {E 7] BL & Gtk.SpinButtonUpdatePolicy.ALWAYS B #& Gtk.
SpinButtonUpdatePolicy.IF_VALID o

B e Al A RR20 N UF

Adjustment X%

class Gtk.Adjustment (value, lower, upper, step_increment, page_increment, page_size)

Gtk.Adjustment MRRE—TMHEREGR/NFROE, BESEXRENT stepflpagement - iX7E—
Gtk+E DA, 835 6tk. SpinButton, Gtk.Viewport #l Gtk.Range -

value WHIIETE, lower NE/ME, upper NEKIE, step_increment 1R up/down ¥ i/ IN(E
page_increment 5& ¥ T page up/downSEIUES FE K/IN, T page_size fRERTTR -

Example

SpinButton Demo

3

-+ | 1 Mumeric [ If Valid

#!/usr/bin/env python
#coding:utf-8

from gi.repository import Gtk

class SpinButtonWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title='SpinButton Demo')
self.set_border_width (10)

hbox = Gtk.Box (spacing=6)
self.add (hbox)

(N3RS
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adjustment = Gtk.Adjustment (0, O, 100, 1, 10, 0)
self.spinbutton = Gtk.SpinButton ()
self.spinbutton.set_adjustment (adjustment)
hbox.pack_start (self.spinbutton, False, False, 0)

check_numeric = Gtk.CheckButton ("Numeric'™)
check_numeric.connect ('toggled', self.on_numeric_toggled)
hbox.pack_start (check_numeric, False, False, 0)

check_ifvalid = Gtk.CheckButton('If Valid'")
check_ifvalid.connect ('toggled', self.on_ifvalid_toggled)
hbox.pack_start (check_ifvalid, False, False, 0)

def on_numeric_toggled(self, button):
self.spinbutton.set_numeric (button.get_active())

def on_ifvalid_toggled(self, button):
if button.get_active():
policy = Gtk.SpinButtonUpdatePolicy.IF_VALID
else:
policy = Gtk.SpinButtonUpdatePolicy.ALWAYS
self.spinbutton.set_update_policy (policy)

win = SpinButtonWindow ()

win.connect ('delete-event', Gtk.main_quit)
win.show_all ()

Gtk.main ()

41.9 H#HEL

Gtk.ProgressBar @ HHARER—PMEKNEHRENHEER, CHHBIEELE #THRE T
BHIR - Gtk.ProgressBar HMMIEIN:  percentage mode F activity mode -

LREFHEFENITH TER TER (Bl — D SO RBUE € F 140 HF BT DUR LR, AT
¥ Gtk.ProgressBar [] percentage mode , iXt¥F 7] LUE B — N IELE AT 53 5% ERESS TR A
i, XMEARFERBEMIAA ctk. ProgressBar. set_fraction () REFHHAES, FH—DN
TOoM1Z [ PERRFTHIA 5L -

Y MEFAEEES T TAEER, A LUFEH activity mode , XTI 2 BoR—1 Bi G BEBh I E ik
E%H:%IE%—:J&??EF ° JX*EMEEET, Fjﬂﬁ%?%ﬁ%,ﬁﬂﬁﬂﬁﬁﬁﬂ Gtk.ProgressBar.pulse () %E%ﬁlﬁﬁ
ok, R LLES otk . ProgressBar.set_pulse_step () BEEIREERHAEE -

HKILNBOWT, Gtk.ProgressBar KFPEWNEmMA R RHAE, BRETLGESEA cek.
ProgressBar.set_orientation () RMEXEFE RN T MEKFLEREE . HEEFKETHTT
BRSS! Gtk.ProgressBar.set_inverted() KM AT . Gtk.ProgressBar A LAY Gtk
ProgressBar.set_text()%HGtk.ProgressBar.set_show_text()%ﬁﬁi%ﬁﬁﬁ—‘ggtzﬁﬁiﬁo

ProgressBar X%

class Gtk.ProgressBar

set_fraction (fraction)

FRES ET A A HIEE . fraction NZRAE0.0R1.0Z A, €501 .
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set_pulse_step (fraction)
WEBKRA pulse () HEFRIFRIEEHIIE 5 SRR E D H -

pulse ()
—EEH SRR T, (HREFAENESEAL T £ /DI FH i e B B2 553N activity mode | X2
B DR e AT . BRI pulse () (EIFRAFIEEI—R (BiRpulse %R H
set_pulse_ step() KIXE) -

set_orientation (orientation)

WEHAEFRERIIITF, orientation 7] Lg— NHAZ —:
e Gtk.Orientation.HORIZONTAL
e Gtk.Orientation.VERTICAL

set_show_text (show_text)
WEEGEHER LEMER—EKER - BRIERIE R “ext” BHEIE (set_text ()
WE) |, HEEEN None , SR RHERH I .

set_text (rext)

LG ER) text EINEREIFES L -

set_inverted (inverted)

PSR 6] — O MAE AR, inverted f337E BE 2% Bt A7 ) B

Example

ProgressBar — O X

-

Show text
Activity mode

Right to Left

#!/usr/bin/env python
#coding:utf-8

from gi.repository import Gtk, GObject

class ProgressBarWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title='ProgressBar Demo')
self.set_border_width (10)

vbox = Gtk.Box (orientation=Gtk.Orientation.VERTICAL, spacing=6)
self.add (vbox)

self.progressbar = Gtk.ProgressBar ()
vbox.pack_start (self.progressbar, True, True, 0)

button = Gtk.CheckButton ('Show text')

(FTUARED)
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win
win
win
Gtk

button.connect ('toggled', self.on_show_text_toggled)
vbox.pack_start (button, True, True, 0)

button = Gtk.CheckButton ('Activity mode'")
button.connect ('toggled', self.on_activity_mode_toggled)
vbox.pack_start (button, True, True, 0)

button = Gtk.CheckButton ('Right to Left')
button.connect ('toggled', self.on_right_to_left_toggled)
vbox.pack_start (button, True, True, 0)

self.timeout_id = GObject.timeout_add (50, self.on_timeout, None)
self.activity_mode = False

on_show_text_toggled(self, button):
show_text = button.get_active()
if show_text:

text = 'some text'
else:

text = None
self.progressbar.set_text (text)
self.progressbar.set_show_text (show_text)

on_activity_mode_toggled(self, button):
self.activity_mode = button.get_active()
if self.activity_mode:
self.progressbar.pulse ()
else:
self.progressbar.set_fraction(0.0)

on_right_to_left_toggled(self, button):
value = button.get_active()
self.progressbar.set_inverted(value)

on_timeout (self, user_data):

rro

Update value on the progress bar
rr
if self.activity_mode:
self.progressbar.pulse()
else:
new_value = self.progressbar.get_fraction()+0.01
if new_value>1:
new_value = 0.0

self.progressbar.set_fraction (new_value)

# time out function, return True so that it will be called continuedly
return True

ProgressBarWindow ()

.connect ('delete-event', Gtk.main_quit)
.show_all ()

.main ()

52
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4.1.10 Spinner

Gtk.Spinner Won— D EFRR/NIIIER B E - B H AR ER - DT RIES, U %

GtkProgressBar -

BHE— 1 IE®EshE, WA ctk.Spinner.start (), B IbEEsh®E , WA ctk.Spinner.

stop () o

Spinner X%

class Gtk.Spinner

start ()
FFIABEES B -
stop ()
=1L BEES B -

Example

T TG (5 Wotableffi 7, 5L R TAD B 3 HOR % 90 B S itable DA NEWER T, BB EERF T

BN T gridffi MDA T, Wi

| Start Spinning |

Q
71N> »

#!/usr/bin/env python
#coding:utf-8

from gi.repository import Gtk
class SpinnerAnimation (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title='Spinner')
self.set_border_width (3)
self.connect ('delete-event', Gtk.main_quit)

self.button = Gtk.ToggleButton('Start Spinning')
self.button.connect ('toggled', self.on_button_toggled)
self.button.set_active (False)

self.spinner = Gtk.Spinner()

self.grid = Gtk.Grid()

# set all column width same
self.grid.set_column_homogeneous (True)
# set all row height same

(T HEEE)
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(& ET)

self.grid.set_row_homogeneous (True)

self.grid.attach(self.button, 0, 0, 2, 1)

#self.grid.add(self.button)

self.grid.attach_next_to(self.spinner, self.button, Gtk.PositionType.BOTTOM,
2, 2)

#self.grid.attach(self.spinner, 0, 1, 2, 2)

self.add(self.grid)
self.show_all ()

def on_button_toggled(self, button):

if button.get_active():
self.spinner.start ()
self.button.set_label ('Stop Spinning')
else:
self.spinner.stop ()
self.button.set_label ('Start Spinning')

myspinner = SpinnerAnimation ()
Gtk.main ()

4.1.11 W5 REH

Gtk.TreeView JHAHF AR AR A BoR s 00— LHE RIS . EHARERS ook,
ListStore B{ Gtk.TreeStore REK, LIURMt— B nBdi i kRN TIRZMET BRI TE, &
T

o BURAIN - MIBREREEIS B B3h R
o PRSI
o BURHERE

o TEFH Acheck box « HEE S
o AIEHFHEF LR RS

o K i

H Gtk.Treeview HIRAS R BREMERZMRER - HTHENREIRE W TURIT ZER
MEFEARHIERROBE -

The Model (&%)

F—1 Gtk.TreeView B — 152 FRBEW] Gtk. TreeModel , TreeModet & Z B IR 45 Tree ViewH
g - ME—1 class:Grk. TreeModel T UM Z N Gek . TreeView T o FIA0XEER] LL AR — 155 BUHE RIS
AR MOARE R S BoR fYRiE, 503 & P TreeView sl i /R TreeNode U B AN R RIS, X AL FFE A
ZSQL &) (siEME? ) whal LUIE — 88 R B E AR B -

RE IS EARAT LUSEIRIR B 2RO, 151' \L%%‘Bﬂzﬁ%ﬁﬁ Gtk.ListStore B3 Gtk.TreeStore o
Gtk.ListStore EEMEITHBIEIE, B—ATIHEE“FIT", M Gtk.TreeStore MEEFREZITH
o, RNE—1THEA D EEZ T T

HURFE — MRBLRIRR, VREEE IR IR EE R -
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store = Gtk.ListStore(str, str, float)

ERECHEBIE T — M FIREE, GE =5, WIIRERETFAE, —FIRFAE

B X MEBRINEAR ] Gtk.ListStore.append () B3 Gtk.TreeStore.append () —IR
PE iR O R AR MR R AR .

treeiter = store.append(["The Art of Computer Programming", "Donald E. Knuth", 25.46])

XA TTEH R IR B — 1 Gtk.TreeIter HISEW], I8 &BTHARLT - /RAT L ET A ctk.
TreeMode.get_iter() HRHUF| Gtk.Treelter o

— BEE EEBAR A VRELAT LUE I ree A 1UES (tree iter) FFIZR G HUE| B E AR

print storeltreeiter][2] # Prints value of third column
store[treeiter] [2] = 42.15

HTPython N 1ist M5, IRATLMER 1en () FREUTHEGHERYI A BEREEE RIHE -

# Print number of rows

print len(store)

# Print all but first column

print storel[treeiter][1l:]

# Print last column

print store[treeiter][-1]

# Set first two columns

store[treeiter] [:2] = ["Donald Ervin Knuth", 41.99]

LR — " tree model FTH 1T AT IEHIAR T & -

for row in store:
# Print values of all columns
print row(:]

0, MRIRERAT ctk. Treestore , LRI ASEHTNZENTT, EEANSED T SHEZT -
BORD T RIATAIM A TR T, FF print_tree_store {7 -

def print_tree_store(store):
rootiter = store.get_iter_first ()

print_rows (store, rootiter, "")

def print_rows (store, treeiter, indent):
while treeiter != None:
print indent + str(storeltreeiter][:])
if store.iter_has_child(treeiter):

childiter = store.iter_children (treeiter)
print_rows (store, childiter, indent + "\t")
treeiter = store.iter_next (treeiter)

Bk T 1% T INEEE Hlist-like 2 R] Gek . TreeModel HHRIEHE, REATLIEH ctk.Treelter B
# Gtk.TreerPath BRI, X NERFE T — tree model FIFFE M —1T8HE - /R TUR] LLUES A cek.
TreeModel.get_iter () ¥fpathi & NiLRay (iter) o BT Gtk.ListStore REE—E, MWHEE
T, pathSEFR B RZ A AT —1753E index -

# Get path pointing to 6th row in list store
path = Gtk.TreePath(5)
treeiter = liststore.get_iter (path)

(T UAREE)
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(& ET)

# Get value at 2nd column
value = liststore.get_value (treeiter, 1)

KT Gek.Treestore , pathHSEHLRRGIEE FAF & Hliste FAFERIIERZLUE S ENHT, &
—MFREI—ZHIW - G140, path <07 fCRRTI A, path “2:4” REF =T APBELNET -

# Get path pointing to 5th child of 3rd row in tree store
path = Gtk.TreePath([2, 4])

treeiter = treestore.get_iter (path)

# Get value at 2nd column

value = treestore.get_value (treeiter, 1)

Gtk.TreePath MISEHI A LIABLsGINIE SR, BIU0 len (treepath) JR[E treepath F8 M AT 5 IR
&, T treepath [i] MEREFEZENEFHIRT -

TreeModel %%

class Gtk.TreeModel

get_iter (path)
IR [E]FE[A] path H] Gtk .TreeIter IS -

path NZIEIE 5 70 E T H A 7T R ECEBCHTTA - B, FAFE <10:4:0” B K pathl =
B, BERTARENNET, MBELNET, WE -7 BA)lG~~

iter_next (treeiter)

IR[EIFE R 2 Bilevel i F— DT A Gtk. Treelter BISERF], B EE F—PNEE None -

iter_previous (treciter)
YRELHE 7] 4 Fijlevel (I HT — 117 55 Gtk. TreeIter WISER], WEREH R — 117 SR El None

o

iter has_child (treeiter)

R treeiter H1ZTNERE] True , BMEE False -

iter_ children (treeiter)

JBIEI—/H’E Wtreeiterﬂ/‘]%—/l\}z¥ﬂ/‘] Gtk.Treelter E@;@U, E‘Z%‘ﬁﬂ%/ﬁﬁ&?'ﬂ”ﬁ@ None

o

get_iter first()
IR EFE AR EE— TS (path <07 BUARTT M) Gtk.TreeIter HISEH], EEE IR A2
JR[E] None -

ListStore X%

class Gtk.ListStore (data_type[, ] )
O — ) Gek. Liststore , ZHURRER—FIMEFEREL - FINEListStore )& — 1T EAE R —
FIE R HIEE -

SRR R T AR VR APy thon R AU FIGTK+HI KA.
* str, int, float, long, bool, object
* GObject.GObject

append ( [row ] )
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[ ListStore F 8 il — 18117

row B M & BIIBRITIZE, B 1en (store) — len (row) - M row ZWELE ik None
MR — 5577 «

IREFE TN INEIFT ) Gtk . TreeIter HISEH] -
TreeStore X%

class Gtk.TreeStore (data_type[, ] )

¥ Gtk Liststore KNG RE—F -
append (parent[, row])

[A] TreeStore H N I —FT1TEUIE - parent 7R —"1HMH Gtk.Treelter - W parent 1N None
/\Tparent HEE— N RRBEN—18T, SNSERZERIN—17 -

row F&— ERIEFERFFE, Bl len (store) == len (row) o W row ZBEEE L5 None |
UUJ%DH*AWﬁ

IR BIFRRFTAIIAIATHY Gtk . TreeIter HISEH .

TreePath X%

class Gtk.TreePath (path)
Fa3&E— 48 W H path T8 E T SHH) Gt k. Treepath PSR -

WH path HFAFER, MEREE S TIIER . Gl FHE <1040 Q& T —P=ZFK
Hpath, FRAMRTANFNNEZT, WELNET, HE—DET JOkRT . - «

W path h— 13 Flistel, ¢ Heuple, T Z A& 5 55’]?%[ ZR EEpE -+, K53 ctk.
TreePath("lO:4:O")5Gtk.TreePath([lO 4, &ﬁ(

The View (F1H)

REBRZAFRMBER T IERE, BRE - 1MMEEE . XM EE S A] DL Slistl, #tree
store*»it_IﬁE WEBW— Gtk.TreeView HAZE— R MR E . 0] LUE T #5E & £l &
F:meth:Gtk. Tree View.set_model %ﬁ‘J " :class: Gtk. TreeModel FSER) S FREVEHE -

tree = Gtk.TreeView (store)

—H Gtk.Treeview BHE T —MERIZ 5, EXFEME G B X MER, — @8 51 #0
IEYLZS (cell renderer) JEFERL o

Cell renderer 28 LL—F 77 R £ R Bl fE tree model 1 - GTK+ B T 1RZ Hcell renderer, $I40: Grk.
CellRendererText , Gtk.CellRendererPixbuf # Gtk.CellRendererToggle. HFN, FFHiR

R& 5 B & & Hl— 1 renderer -

Gtk.TreeViewColumn s& Gtk.TreeView FK1Etree iew HER —FIEIEAIN G . —RFEIIAIE
TSR RG R, BERIFE R ITHIE Y, S NERY Fh R B — LR i X e S5 -

renderer = Gtk.CellRendererText ()
column = Gtk.TreeViewColumn ("Title", renderer, text=0)
tree.append_column (column)

B IE R Z Jmodel T FIEUIR 1%, IRFTEQIE— Gtk. TreeviewColumn H)SE ) I 1 F
Gtk.TreeViewColumn.pack start () FiIImodel #1151 -
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column = Gtk.TreeViewColumn ("Title and Author™)

title = Gtk.CellRendererText ()
author = Gtk.CellRendererText ()

column.pack_start (title, True)
column.pack_start (author, True)

column.add_attribute (title, "text", 0)
column.add_attribute (author, "text", 1)

tree.append_column (column)

TreeView X%

class Gtk.TreeView ( [treemodel] )
BIE— 1N Gek. Treeview ¥4, HmodelW LA treemodel - treemodel 752 — LI T
Gtk.TreeModel HIZE, BN Gtk.ListStore B3 Gtk.TreeStore o IR treemodel Mg T 8435
f£3% None , modelRFFRIXEINESH HARFEFEMH set_model () RIXE -

set_model (model)
1% Etree iewHImodel - TIRZ HI 241X E T — Tmodel, FRASEWEIFRA, WHE model
None , WM& iR ERIHmodel -

get_model ()
% [H]tree viewHimodel - W15 2 B {5H X B modelliR [E] None -

append_column (column)

AN column BFFNEA, BIAHNHTH)—F1IE

get_selection()
IR [E] Stree viewREXHY) Gtk . TreeSelection -

enable_model_drag_source (start_button_mask, targets, actions)
5 crk. Widget.drag_source_set () FHIE] -

enable_model_dest_source (targets, actions)
S5 Gtk.Widget.drag_dest_set () .

TreeViewColumn X%

class Gtk.TreeViewColumn (label[, renderer[, **kwargs] ])
BIE—" Gtk. TreeViewColumn -

renderer 7] Gtk .CellRenderer ML, kwargs SE{EXTHEE renderer WIBYERIERINE - X 53 HE—
MEEX A pack_start () Ml add_attribute () HIRER—FE .

W renderer 2%, RFTFEFThEH pack_start () i pack_end() -

add_attribute (renderer, attribute, value)

AN — PB4 X — S ) 1

Bivalueld B 25 renderer W) attribute BTE - GIUEBR K E —FESFMFE, WRATLL 4 cek.
CellRendererText XH “text” J& f@i?f@ﬁkﬁlkk—ﬁ' HIME -

58 Chapter 4. FiRZiC




qytz-notes Documentation, % 7i 0.1

pack_start (renderer, expand)
T renderer BiX—3| {16 - W expand}y False , renderer &5 AL A2 [HHI RN -
WRexpand ) True , BRARMEH P2 PRI BLA A BITH -

pack_end (renderer, expand)
16 renderer B5:X—3| W55 - W expand ) False , renderer R LT EIIZS B IR/ .
WnFexpandy True . AR & FER 2 ECLE & BITH -

set_sort_column_id (sort_column_id)

BCERR I — 1 ARG B BX — S HEY, X R SRR ARSI Sk AT LS i -

get_sort_column_id()
1R [A] EE Gtk.TreeViewColumn.set_sort_column_id() iﬁﬁﬂ/‘]id °

set_sort_indicator (setting)
WEEGEYSL BRIk -

setting A]LAH True (B R$E7R) 503 False -

get_sort_indicator ()
1IRE Gtk.TreeViewColumn. set_sort_indicator () lﬁﬁﬂ"]fﬁ °

set_sort_order (order)

BB AT HIHEF JT = -
order W] L\/& Gtk .SortType .ASCENDING B{# Gtk.SortType.DESCENDING -

get_sort_order ()
1R Gtk.TreeViewColumn.set_sort_order () BERE -

The Selection

MR ZEN AT EZO IR B REIR R, WFENHPIBREZMAEY . BEEZmARE, H
ZAEE— P selectiontf G HI5 | FF HiE#F| “changed” {55 -

select = tree.get_selection()
select.connect ("changed", on_tree_selection_changed)

A AR AR BGR 2] 328 7 AT BORE

def on_tree_selection_changed(selection) :
model, treeiter = selection.get_selected()
if treeiter != None:
print "You selected", model[treeiter] [0]

RATIBET A Gtk. TreeSelection. set_mode () REHIPFHEEM O - WERIR B modeiX B N
Gtk.SelectionMode .MULTIPLE , AR Gtk.TreeSelection. get_selected() BARETAIET, IR
FTEWH Gtk . TreeSelection. get_selected_rows () o

TreeSelection ¥ %
class Gtk.TreeSelection
set_mode (type)

type FME A LA H—:
e Gtk.SelectionMode.NONE: /NAJ % -
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e Gtk.SelectionMode.SINGLE: ZB{— NI H A LAk H -

* Gtk.SelectionMode.BROWSE: H HRE— Ui H Al #i%EH . AEFLLIAEE, FINEVIHN
o RERERS RATRERE T HE T LU A - A% R SR R B P RN BEERTE 2 R L RO T
H BRAEREE T — MR -

e Gtk.SelectionMode.MULTIPLE: {EREEERIT B ] UBHEF . ST SHCEETHRREF IR

Ao CulfER] UFRZEE, Shiftf MG —MLE . — S il i A bR EfEEoRERE
— MEENEIHE -

get_selected()
IR (model, treeiter) BITCH, model B HIARIEEYL,  treeiter 7%= Gtk .TreeIter F—"
S FE AR 4 Bk AT - NERIEITHOES,  treeiter 5 None -

INRIEFE AR N Gtk. SelectionMode . MULTIPLE M ERECE ARGETAE -

get_selected_rows ()

IREIFTEIEHTTHI Gek . TreePath FISERIRIFF

HEF

HE 3T Ftree view — M HEMGM, FEWIEMEIT Gek. TreeSortable # M Fitree model (
Gtk.TreeStoreand Gtk.ListStore ) WIFFHEE -

i A S AR

Gtk.TreeView BIFBIT A Gtk. TreeViewColumn.set_sort _column id() Al LIRS HISE
WHEF - ZJEX—F g r] LUE o B AR T -

HEBMNEE— N8N cek. Treeview MERKE! Gtk. ListStore o

model = Gtk.ListStore(str)
model . append (["Benjamin"])

model.append (["Charles"])
model.append(["alfred"])
model .append (["Alfred"])

(1

([

([
model.append (["David"])
model.append(["charles"])
model . append (["david"])
model.append (["benjamin"])

treeView = Gtk.TreeView (model)

cellRenderer = Gtk.CellRendererText ()
column = Gtk.TreeViewColumn ("Title", renderer, text=0)

TR AT « R column_id (FIF 0 o) FEEAIFEFITT AR HLE 8051 -

column.set_sort_column_id(0)

BCE — D E S RHET R

IR AT LUE il — > U B R R SR P BOAT O = Bl BT B3 — 1> HE B s B SE IR/ U
WIHERFIIEE . EHRIGIFHER R BRGNS

G
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alfred
Alfred
benjamin
Benjamin
charles
Charles
david
David

RANGHUERIHERFHERF I 51 BOX

Alfred
Benjamin
Charles
David
alfred
benjamin
charles
david

B P ENTE IR X R E T,

H BLARER S — AT ROZHELE A R [ 115,

QAR MT R LA SRAR R E]0, QAR SR T ROZHEAE T R B — N IEEL -

def compare (model, rowl, row2, user_data):
sort_column, _ = model.get_sort_column_id/()

valuel = model.get_value(rowl,
value2 = model.get_value (row2,

if valuel < value2:
return -1

elif valuel == value2:
return 0

else:
return 1

sort_column)
sort_column)

ﬁFﬁ@ﬁﬁﬁﬁF@%ﬁﬂ Gtk.TreeSortable.set_sort_func/() ﬂﬁﬁﬁ °

model.set_sort_func (0, compare,

None)

TreeSortable %%

class Gtk.TreeSortable

set_sort_column_id (sort_column_id, order)

WE Y ETHHETSR sort_column_id -
order 1] LI} Gtk .SortType .ASCENDING B(# Gtk.SortType.DESCENDING -

get_sort_column_id()

AR [ — L S BT HE S AHE R T AR T -

set_sort_func (sort_column_id, sort_func, user_data)

BB IE T sort_column_id JEREFFIS B ELEE R -

user_data %1845 sort_func -

sort_func ;e — RN sort_func (model, iterl, iter2, user_data) FIE#EL. FHHTE

iter] NZHETE iter2 BIRFIREI—N AL, FHERHREO,

iter2 NZHELE iter] B IR El—1EEL
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set_default_sort_func (sort_func, user_data)

W Gtk.TreeSortable. set_sort_func () o FH R4 B 2 A B BRI O HE 7 21 B3 FH ) ER B

4.1.12 BITkIEYSE (CellRenderers)

Gtk.CellRenderer HHHRERU Gtk. TreeView B Gtk . ComboBox XFEHIEMH B RE L -
XL TS E Yein SR BB X R B RIF HAEE B, A REMEERTIA R L AR TR ERK
ERETE . §tfh ctk.cellRenderer AILUHT AR ER - :

Gtk.CellRendererText
Gtk.CellRendererToggle
Gtk.CellRendererPixbuf
Gtk.CellRendererCombo
Gtk.CellRendererProgress
Gtk.CellRendererSpinner
Gtk.CellRendererSpin

Gtk.CellRendererAccel

CellRendererText

Gtk.CellRendererText FEHICHHERL EMICA, HHEMEBHERENH T . BIE SstylefF
B TR “ellipsize” SOVF, SUARKKHIS & Bon i g5 fE .

BN Gtk.cellRendererText M RISIAREANTIEET] - A LLETHE “editable” B EN True
RHCEHIT -

cell.set_property("editable", True)

P G EE 2 VR AT LU “editable” {5 5 R BEHIRAT Gtk. TreeModel T -

CellRendererText %

class Gtk.CellRendererText
BIE—1#f Gtk.cCellRendererText HISEH] . HAXN REBMH R HEXARIZEH - 5 ctk.
TreeViewColumn —iL, VRAJLAGIE Gtk. TreeModel BIEBI—DNEM - FlU0, 1RATLIEE “text”
B SRR — AN FRFBRE, RIE Gtk. TreeView M —IHELRARFISUE -
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Bl¥

CellRendererTextﬁemo N X

Text Editable Text

http:/ffedoraproject.org/

Slackware http://www.slackware.com/

Sidux http://sidux.com/

from gi.repository import Gtk
class CellRendererTextWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init_ (self, title='CellRendererText Demo')

self.set_default_size (200, 200)

self.liststore = Gtk.ListStore(str, str)
self.liststore.append(['Fedora', 'http://fedoraproject.org/'])
self.liststore.append(['Slackware', 'http://www.slackware.com/'])
self.liststore.append(['Sidux', 'http://sidux.com/'])

treeview = Gtk.TreeView (model=self.liststore)

renderer_text = Gtk.CellRendererText ()
col_txt = Gtk.TreeViewColumn ('Text', renderer_text, text=0)
treeview.append_column (col_txt)

renderer_editabletext = Gtk.CellRendererText ()
renderer_editabletext.set_property('editable', True)

col_editabletxt = Gtk.TreeViewColumn ('Editable Text',
renderer_editabletext, text=1)

treeview.append_column (col_editabletxt)

renderer_editabletext.connect ('edited', self.text_edited)

self.add (treeview)

def text_edited(self, widget, path, text):
self.liststore[path] [1] = text

win = CellRendererTextWindow ()

win.connect ('delete-event', Gtk.main_quit)
win.show_all ()

Gtk.main ()
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CellRendererToggle

Gtk.CellRendererToggle fEHITTAEN{E YL — " toggle button - FZFH#E IE 44 H — Pradio ¥ H1EL
F checkbuttonfZ#fl, HRYE “radio” BIE - HHUE (active) 52 WKL “toggled” (55 -

T Gtk.cellRendererToggle HM MR, active 1 not active, FREFF “active” BYES — /K
ERERIRE , XA BEfF 15 check button A AS 2 i AR RS -

CellRendererToggle %%

class Gtk.CellRendererToggle
BIE—HTH) Gt k. CellRendererToggle S

set_active (setting)

BB TR YR 12 Activates 1852 deactivates o

get_active()

1R [B] BT A% TE Jegm iactive IR A -

set_radio (radio)
W radio 71 True, FICKHEYEZRSIEY— P radiolE = PtoggletZfl (Rl — /A RAUHZHIAH) |
WMEHN False , MIEGS—1— check toggle -

get_radio()
IR ELE B HHE G N — P radio F7HI4H -

Example

CellRendererTog - O X
Text Toggle Radio
Debian -

L
CpenSuse [

| Fedore a @ |

from gi.repository import Gtk
class CellRendererToggleWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title='CellRendererToggle Demo')

self.set_default_size (200, 200)

self.liststore = Gtk.ListStore(str, bool, bool)
self.liststore.append(['Debian', False, True])

(R3S
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win

win.

win
Gtk

self.liststore.append(['OpenSuse', True, False])
self.liststore.append(['Fedore', False, False])

treeview = Gtk.TreeView (model=self.liststore)

renderer_text = Gtk.CellRendererText ()
col_txt = Gtk.TreeViewColumn ('Text', renderer_text, text=0)
treeview.append_column (col_txt)

renderer_toggle = Gtk.CellRendererToggle ()

renderer_toggle.connect ('toggled', self.on_cell_toggled)

col_toggle =Gtk.TreeViewColumn ('Toggle', renderer_toggle, active=1l)
treeview.append_column (col_toggle)

renderer_radio = Gtk.CellRendererToggle ()
renderer_radio.set_radio (True)

renderer_radio.connect ('toggled', self.on_cell_ radio_toggled)
col_radio = Gtk.TreeViewColumn ('Radio', renderer_radio, active=2)
treeview.append_column (col_radio)

self.add (treeview)

def on_cell_toggled(self, widget, path):
self.liststore[path] [1] = not self.liststore[path][1]

def on_cell radio_toggled(self, widget, path):
selected_path = Gtk.TreePath (path)
for row in self.liststore:

row([2] = (row.path == selected_path)
= CellRendererToggleWindow ()
connect ('delete-event', Gtk.main_qguit)
.show_all ()
.main ()

CellRendererPixbuf

Gtk.CellRendererPixbuf A TERITCHFIER—KE R . RFER—MEER cdk.Pixbuf (X

B “pixbuf” BIE) 8 stock item (K E “stock-id” JETE) -

CellRendererPixbuf ¥ %

class Gtk.CellRendererPixbuf

@Jﬁ—/l\%ﬁ[/‘] Gtk.CellRendererPixbuf o ﬁfﬁﬁﬁ_%)ﬁ‘ﬁ%ﬂgfﬁ%ﬂq %é’l, FlaniRa] U\éﬂg/\&ti
TCAETE Jeg ) “pixbuf”’ B “stock-id” BRI fpixbuf(E, XFEELAILALE ctk. Treeview MHEE—
FHES R

4.1.
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Example

CellRendererPixb — & X

Text Image

from gi.repository import Gtk
class CellRendererPixbufWindow (Gtk.Window) :

def _ init_ (self):
Gtk .Window.__init__ (self, title="CellRendererPixbuf Example")

self.set_default_size (200, 200)

self.liststore = Gtk.ListStore(str, str)
self.liststore.append(["New", Gtk.STOCK_NEW])
self.liststore.append(["Open", Gtk.STOCK_OPEN])
self.liststore.append(["Save", Gtk.STOCK_SAVE])

treeview = Gtk.TreeView (model=self.liststore)

renderer_text = Gtk.CellRendererText ()

column_text = Gtk.TreeViewColumn ("Text", renderer_text, text=0)
treeview.append_column (column_text)

renderer_pixbuf = Gtk.CellRendererPixbuf ()

column_pixbuf = Gtk.TreeViewColumn ("Image", renderer_pixbuf, stock_id=1)
treeview.append_column (column_pixbuf)

self.add (treeview)

win = CellRendererPixbufWindow ()
win.connect ("delete-event", Gtk.main_quit)
win.show_all ()

Gtk.main ()

CellRendererCombo

Gtk.CellRendererCombo 8 Gtk.CellRendererText —1‘$7£$7—E7]‘§W/E%3\{2|§, HEFEE AT
T — ﬁiﬂﬁi@)\*@ﬂ%éﬁiﬁim M Gtk.CellRendererCombo BEMET —/ Gtk.ComboBox EHHK
R . FELHAHE (combo box) HHERAY (EiE T “model” BIEM Gtk . TreeModel HEREL
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HANE RITIRIE QAN TR I SCA R A S B R PR A%, BT IR E “text-column” B HIZEE TR

51 -

Gtk.CellRendererCombo HMMERIEMR, RIEHERE REKM ctk. Entry 4, KT “has-
entry” JEVERE -

CellRendererCombo *1%

class Gtk.CellRendererCombo
@'Ji%—/l\%ﬁﬁ/‘] Gtk.CellRendererCombo o ﬁﬁﬁﬁ%ﬁ@@‘ﬁ%ﬂﬁ%@%&ﬁ%o W‘Jﬁﬂ%%%ﬁ%@%

R “text” BRI Wstring FBORTE Gtk . Treeview HIB—4T ERANFE UK -

Example

CellRendererComr — O X

Text

Television Samsung

Mobile Phone LG
DVD Player Sony

Combo

k

from gi.repository import Gtk

class CellRendererComboWindow (Gtk.Window) :

def _ init_ (self):

Gtk.Window.__init__ (self, title="CellRendererCombo Example™)
self.set_default_size (200, 200)

liststore_manufacturers = Gtk.ListStore (str)

manufacturers = ["Sony", "LG", "Panasonic", "Toshiba", "Nokia",
for item in manufacturers:

liststore_manufacturers.append([item])

self.liststore_hardware = Gtk.ListStore(str, str)

self.liststore_hardware.append(["Television", "Samsung"])
self.liststore_hardware.append(["Mobile Phone", "LG"])
self.liststore_hardware.append(["DVD Player", "Sony"])

treeview = Gtk.TreeView (model=self.liststore_hardware)

renderer_text = Gtk.CellRendererText ()

"Samsung"]

column_text = Gtk.TreeViewColumn ("Text", renderer_text, text=0)
treeview.append_column (column_text)
(N TUERELD)
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renderer_combo = Gtk.CellRendererCombo ()
renderer_combo.set_property ("editable", True)

renderer_combo.set_property ("model", liststore_manufacturers)

renderer_combo.set_property ("text-column", 0)
renderer_combo.set_property ("has-entry", False)

renderer_combo.connect ("edited", self.on_combo_changed)

column_combo = Gtk.TreeViewColumn ("Combo", renderer_combo,

treeview.append_column (column_combo)
self.add (treeview)

def on_combo_changed(self, widget, path, text):
self.liststore_hardware([path] [1] = text
win = CellRendererComboWindow ()
win.connect ("delete-event", Gtk.main_quit)
win.show_all ()
Gtk .main ()

CellRendererProgress

Gtk.CellRendererProgress ?E%—ﬁ‘i&zfﬁﬂv—’;‘i%@ﬁﬁ%tP E/‘]J‘ﬁﬁ% °

[EIRTA N

SR 4 LUAE P DGR G 2K “value” BHEREM . KL T Gtk.ProgressBar , YRA]LLET

WE “pulse” VLTI AZ “value” JEIERIERE activity mode -

CellRendererProgress %%t

class Gtk.CellRendererProgress
BIE— ) Gtk cel IRendererProgress.

Example
CellRendererProgress - O X
Text Frogress |Inverted

Sabayon

Zenwallk

SimplyMepis 0%

68
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from gi.repository import Gtk, GObject
class CellRendererProgressWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title="CellRendererProgress Example")

self.set_default_size (200, 200)

self.liststore = Gtk.ListStore(str, int, bool)

self.current_iter = self.liststore.append(["Sabayon", 0, False])
self.liststore.append(["Zenwalk", 0, False])
self.liststore.append(["SimplyMepis", 0, False])

treeview = Gtk.TreeView (model=self.liststore)

renderer_text = Gtk.CellRendererText ()
column_text = Gtk.TreeViewColumn ("Text", renderer_text, text=0)
treeview.append_column (column_text)

renderer_progress = Gtk.CellRendererProgress ()

column_progress = Gtk.TreeViewColumn ("Progress", renderer_progress,
value=1, inverted=2)

treeview.append_column (column_progress)

renderer_toggle = Gtk.CellRendererToggle ()

renderer_toggle.connect ("toggled", self.on_inverted_toggled)

column_toggle = Gtk.TreeViewColumn ("Inverted", renderer_toggle,
active=2)

treeview.append_column (column_toggle)

self.add (treeview)

self.timeout_id = GObject.timeout_add (100, self.on_timeout, None)

def on_inverted_toggled(self, widget, path):
self.liststore[path] [2] = not self.liststore[path][2]

def on_timeout (self, user_data):

new_value = self.liststore[self.current_iter][1] + 1
if new_value > 100:
self.current_iter = self.liststore.iter_next (self.current_iter)
if self.current_iter == None:
self.reset_model ()
new_value = self.liststore([self.current_iter][1] + 1
self.liststore[self.current_iter][1] = new_value

return True

def reset_model (self) :
for row in self.liststore:

row[l] = 0
self.current_iter = self.liststore.get_iter_first()
win = CellRendererProgressWindow ()

win.connect ("delete-event", Gtk.main_quit)
win.show_all ()
Gtk.main ()
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CellRendererSpin

Gtk.CellRendererSpin Srenders text in a cell like Gtk.CellRendererText HiLl, ZEHITHEH
EIIUK, BE5EERE—THAR WMAERB AR, ctk.cellRendererspin &Mt T —14 ctk.

SpinButton M« MIRXERE LR TZE— MoatiF S EL

spinbutton Y & Bl M “adjustment” JE PRI B, W LA BB AEM K —F] . ctk.

CellRendererSpin A LU B MR B DIHE K B R AEF BIAEL -

CellRendererSpin xf %

class Gtk.CellRendererSpin
BIE— 1 etk CellRendererSpin -

Example

CellRendererSpir - 0 X

Fruit Amount
Oranges 5
Apples 4

Bananas 2

from gi.repository import Gtk
class CellRendererSpinWindow (Gtk.Window) :

def _ init_ (self):

Gtk.Window.__init__ (self, title="CellRendererSpin Example'")

self.set_default_size (200, 200)
self.liststore = Gtk.ListStore(str, int)
self.liststore.append(["Oranges", 5])
self.liststore.append(["Apples", 4])
self.liststore.append(["Bananas", 21])

treeview = Gtk.TreeView (model=self.liststore)

renderer_text = Gtk.CellRendererText ()

column_text = Gtk.TreeViewColumn ("Fruit", renderer_text,

treeview.append_column (column_text)

renderer_spin = Gtk.CellRendererSpin ()

text=0)

(N TTIRER)
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(& ET)

renderer_spin.connect ("edited", self.on_amount_edited)
renderer_spin.set_property("editable", True)

adjustment = Gtk.Adjustment (0, O, 100, 1, 10, 0)
renderer_spin.set_property ("adjustment"”, adjustment)

column_spin = Gtk.TreeViewColumn ("Amount", renderer_spin, text=1)
treeview.append_column (column_spin)

self.add (treeview)

def on_amount_edited(self, widget, path, value):
self.liststore[path] [1] = int (value)

win = CellRendererSpinWindow ()

win.connect ("delete-event", Gtk.main_quit)
win.show_all ()

Gtk.main ()

4.1.13 44 (ComboBox)

Gtk.ComboBox FLVFIRM—"1"FHFIRFEEFDE - HTHEAFEDHZE, NMiZeERfs L ERR
ZradiofHIFIMIET L - WREY, MLl ERRELBFI/INIGFEE, WA, WA, checkboxd# —1

Gtk.ComboBox 5 Gtk.Treeview JEH LML, Mf1EFHBEE-MEES,; BHROET TR Eiree
model P F87E, TIEIAY T R 7] LB cell renderers IEELERTIF . INRASERSREZHTE, FRL ¥
MERIEMIEH L ERAESIFEREL, HH ctk. comboBox . set_wrap_width () A] LASEHR -

Gtk.ComboBox M EE SR H P Al fEfEsE, ERETLLEE — 6tk .Entry , RFRHF
BMAEBEOXAWREINEFNIMB Y ANEE . BEXE Gtk.Entry , HHESTE Gtk. comboBox.

new_with_entry() A Gtk.ComboBox.new_with _model_and_entry () KB#EE Grk.ComboBox
FRISEAF -

ST A SCARGERE FHiSIER, Gtk. comboBox K BRLMEAPIRIBEE S AM/NH (KEZ) | FEit
Gtk.ComboBoxText T%T%T—$¢Eﬁ$lﬁ/‘]ﬁfé o Gtk.ComboBox fl Gtk.ComboBoxText ﬂjﬁf [}L@,@—
M NE -

ComboBox objects

class Gtk.ComboBox

static new_with_entry ()

BE—HEERAERZR Gtk. ComboBox o

static new_with_model (model)

BE— I Gtk . ComboBox JEEIMEHIIAEN N model -

static new_with_model_and_entry (model)

BIE— DN EHAER ctk. comboBox , I BRI WITAIH model -

get_active_iter ()
IRE— Gtk.TreeIter MISER, I BISM S ATBUGHWE - RIERGERSE , LR E

None -
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set_model (model)
WEHASEMSHP model - X&E# 2 % ET A model (AIRE) - Wmodely None , NI
SHUEZ BN E - FELTEASTERETTERSFINE -

get_model ()
BREWERNAEHEEIRIRN Gt k. TreeModel -

set_entry_ text_column (fext_column)
VOB H A HEE NAERL B — 51 text_column FIRBOLENE, HBHRIFE text_column AN str K

BN
HHHEAHER “has-entry” BN True B AR LIF -

set_wrap_width (width)
WEHAEMwrap width width - wrap width§ 24 (RAEGHE H— Mg BoR BT F1 RIS B L5115 -

ComboBoxText objects

class Gtk.ComboBoxText

static new_with_entry ()
BIE— TR E M AER Gtk. ComboBoxText -

append_text (fext)
TN text BB A ERFIFRIIERS -

get_active_text ()
REEAESFNIE R SORF R H, tREEEETR, NHERE None o ZREREL
W (h—ERFIRFIIHE) -

5

IR B B Y

Example

ComboBox Demo —- O X

|sc|| W

United Kindn&h W

Russian Ruble W

from gi.repository import Gtk

class ComboBoxWindow (Gtk.Window) :

def _ init_ (self):
Gtk .Window.__ _init_ (self, title='ComboBox Demo')

self.set_border_width (10)
name_store = Gtk.ListStore(int, str)

name_store.append([1l, 'Billy Bob'])
name_store.append([11, 'Billy Bob Junior'])

(R3S
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name_store.append (

[12, 'Sue Bob'l)
name_store.append ([

[

[

, '"Joey Jijo'l)
'Rob McRoberts'])

name_store.append ( ,
1, 'Xavier McRoberts'])

1
2
3
name_store.append ([3
vbox = Gtk
name_combo =
name_combo.
name_combo.

vbox.pack_start (name_combo,

connect ('changed',

set_entry_text_column (1)

False, False, 0)

country_store = Gtk.ListStore(str)

countries = ['Austria',
'Switzerland',

'Brazil', 'Belgium',
'United Kindom',
for country in countries:

country_store.append([country])

country_combo =
country_combo.connect ('changed',
renderer_text = Gtk.CellRendererText ()

country_combo.pack_start (renderer_text,
country_combo.add_attribute (renderer_text,
vbox.pack_start (country_combo, False, False,

True)

['Euro', 'US Dollars',
'Russian Ruble', 'Mexican peso',
currency_combo = Gtk.ComboBoxText ()
currency_combo.set_entry_text_column (0)
currency_combo.connect ('changed',
for currency in currencies:
currency_combo.append_text (currency)

currencies =

vbox.pack_start (currency_combo, False, False,

self.add (vbox)
def on_name_combo_changed(self, combo):
tree_iter = combo.get_active_iter ()
if tree_iter != None:

model = combo.get_model ()

row_id, name = model[tree_iter][:2]

print 'Selected: ID=%d, name=%s' % (row_id,
else:

entry = combo.get_child()

print 'Entered: 2s' Sentry.get_text ()
def on_country_combo_changed(self, combo) :
tree_iter = combo.get_active_iter()
if tree_iter != None:

model = combo.get_model ()

country = model[tree_iter] [0]

print 'Select: country=%s' %country
def

on_currency_combo_changed(self, combo) :

text = combo.get_active_text ()

.Box (orientation=Gtk.Orientation.VERTICAL,

'France',
'United States of America',

'British Pound',

spacing=6)

Gtk .ComboBox.new_with_model_and_entry (name_store)
self.on_name_combo_changed)

'Germany',
'Uruguay ']

Gtk .ComboBox.new_with_model (country_store)
self.on_country_combo_changed)

'text', 0)
True)

'Japanese Yen',

'Swiss franc']

self.on_currency_combo_changed)

0)

name)
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AN
if text != None:
print 'Selected: currency: ' Stext
win = ComboBoxWindow ()
win.connect ('delete-event', Gtk.main_quit)
win.show_all ()
Gtk .main ()

4.1.14 IconView

Gtk.IconView fE&—NEMIEHLE A EoRIRE BIFREITENE o SCFRPEIIHE « HEFPR 41 -

5 Gtk. Treeview B, Gtk.IconView ff/H Gtk.location VENEEIEMET, HEHAEH cell
renderers , TreBsK SHREEN] Gtk. ListStore B —3fE GdkPixbuf.Pixbuf A% .

Gtk.TconView XFFREFRBHE{ AT LL—IRZERREZ N EINR, 808 JgE &% —1, & E
SRR . B EREES, A Gtk. IconView. set_selection mode () JTiEFHEIH ctk.
SelectionMode HYSEAFIRFEEIEFEE -

IconView X%

class Gtk.IconView

static new _with_ area (area)

BIE—NHHI Gek. Iconview EEMIHEHTRER area FAf R EIFT -

static new_with_model (model)

BE—DFHI Gtk . Tconview FHEFHAFEFHIEER model -

set_model (model)
WE Gtk.TIconView 2 E’]ﬁf&*ﬁa_ﬂ o W Gtk. TconView E,éélﬁﬁT—/[\$§ﬂ, et
B . R modle 7 None , MIEBUE R B IR .

get_model ()
RE Gtk. TconView ZET IR, MRARGEZENRE None -

set_text column (column)

BB SURSH column , ARG HIRTINIE str o

get_text_column ()
RESCART, iR ENLRE-1 .

set_markup_column (column)
WE ctk. TconView FIHFAMMLEBRIFIFINES column - HEIMLE BRI IE str £
R WREE THEMCERRT, MEBE set_text_column () WERISIART

get_markup_column ()

REFEIRCE RIS, WRARERENRE-1 .

set_pixbuf_ column (column)

BEEVRIIRIEIRA column - PFFRIIHIRTLLIE GkdPixbuf . pixbufs

get_pixbuf column ()
REE BRG], ARG R ENRE-1 .
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get_item at pos (x,y)
BEHE (o, y) ,'.Euﬂ‘ﬂ/‘]path, AHTAA R Abin_window I A X AL FR « 5 get_path_at_pos ()
A, ZARJ7IEHEREUTE E ALAR I TR o R TR A O AR FREL #2 Fibin_window B 15, 1S %

convert_widget_to_bin_window_coords () o

convert_widget_to_bin_coords (x,y)

R A R AAFR L H A bin_window FARFR, DAHERML get_path_at_pos () IXFEERITIETE -

set_cursor (path, cell, start_editing)
WE AR ESN parh kP - BREIEHAPRERHEFREIEANTEN X EHERH . W
B cell NN None , WERER cell £ o AN, WH start_editing ) True, NS 1EFEE Fcell L 3L
HIPAR CH Lo ce INAN
R B HIRTE grab_focus () FEAFALREE RS A - RIS EAESRI T XM
hRERHEME ERTH -

get_cursor ()

REI S FIAERR (cursor) BEAZFIHICHE o Gl Fcursor K% &, pathiR[E] None . QIR H F
BTG, celltfiR[H] None -

selected_foreach (func, data)

o T8 — s o PR P R St funce, AR VR FH B0 O VAR AR £ 1O T H AREMZEL - Note

that the model or selection cannot be modified from within this method.

set_selection_mode (mode)
WHE Gtk. Iconview W Gtk.SelectionMode -

get_selection_mode ()
IRA Gtk .IconViewHJiEFAET :class: Gtk.SelectionMode

set_item orientation (orientation)

BCEIH A “item-orientation” B, XHRTE T EISRATIRE AL EIPR 5500 T -

get_item orientation (

1R B 8 EFR PR ES ?':E BFT55134 2 7E IR N TH AY “item-orientation” B4 AI(E -

set_columns (columns)
WERE T EIHERTIEE “columns” JBIERME - WK column WIE -1, MIFEE BohtFERIE
7 AT FHE X5, -

get_columns ()

3R [A] “cloumns” & HIME -

set_item width (item_width)
WERES DU HT G REER “item-width” BIEAE . WREEN-1, WS HIIRE—TEE
HIRST -

get_item width ()
IR [E] “item-width” &4 HIME

set_spacing (spacing)

WCE “spacing” BIEHIE, ZEIEFEE T UIH ST (RIERFIRE) RNZEH -

set_row_spacing (row_spacing)
BE “row-spacing” BIERIE, ZEMHEIRE T EITZRIZHBAN.
get_row_spacing ()

iR [8] “row-spacing” J& 4HHI(E -

set_column_spacing (column_spacing)

WE “column-spacing” EIEAE, ZEMIEE T2 B EHRIR/N -
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get_column_spacing ()

% [E] “column-spacing” J& 14 F(E -

set_margin (margm

BE “margin” BIEHIE, ZEMEREE THEDE . K REAARZEHR)-

get_margin ()

iR [E] “margin” & 14 AI{E -

set_item_padding (item_padding)
BH “item-padding” JEMERIE, ZEVEFRE T EbREE FEFTHIAR N -

get_item_padding()
iR 8] “item-padding” J& 4 AI(E -

select_path (path)
FE path F81A1 AT

unselect_path (path)
%k path FRIAIAIAT -

path_is_selected (path)
R path 1A I EFRBGE IR E] True , BNLRE False o

get_selected_items ()
SRR M FTE L 0 B B path 513 -« A4, tRARITEVE ARG ISR B BE, 1R
] BT BB EH0F Flisti i Gtk . TreeRowReference HIFIFE

select_all ()
EFFTE B . B3R Grk. Tconview FIEFEE LT %X E N Gtk.SelectionMode.

MULTIPLE -

unselect_all ()

PR B E -

scroll_to_path (path, use_align, row_align, col_align)
f§ Gk Tconview ML (alignments) BENE] parh FHRIMGIE (1) - row_align B5E T1X
B AT RZ B REN A&, col_align TRFE T %51 B IFIRIZ B REH 20LE, XM DSE
PERZNT0.0f1.0Z BIFE - 0.08F L/ LRI E, 1.0FA/THOME, 05FHHE -

W use_align 7 False , alignmentZEiaH 20, S/ B TAER FZ0 BiRShEI FER -
XEWRET B SRS E BRI ERTRN S . RIE SaifefaE Eal i, WA 24048
1

SRR AR LT, 3 B parh Smodel P HVEHAT - MBMRLE Gek. TconView
SHLY I T, Mpathth 2708 LUK REX AL -

get_visible_range ()

REH— NG — R WRNIE B Ge k. TreePath - {ERH A GEH A 0] WA path -

set_tooltip_item (tooltip, path)
wE tooltip B R X35 h path FoE R X 38, B A A A S EE S % set_tooltip column ()
. 1ES# Gtk. Tooltip.set_tip_area() -

set_tooltip_cell (tooltip, path, cell)
WE tooltip W 7R X I8N path F8IA I H H cell BT HEIX L . HE B EAEESH

set_tooltip_column() - WH5H Gtk.Tooltip.set_tip_areal() o

get_tooltip_ context (x,y, keyboard_tip)
REREHT T Gek. Tconview B “query-tooltip” 15 S HEKEL - x, y Tl keyboard_tip FIERN
MGG ERER BN SEENE, NAIZAMES R B2 R R AL

76

Chapter 4. FiRZid



qytz-notes Documentation, % 7i 0.1

IR [EETE 7R 45 T AEPRAL 72 (True) 75 (False)H — 1 BRI B 19500 H B B AR s X TR 3R 7= )
M RITE - HiRE True B, FrAREIFIE SE RN MIZAT IO BRI . 24
keyboard_tooltip 7 False I, xFly BEFEHNEX T ctk. Tconview Hbin_windowFIFHXT AL
e

set_tooltip_column (column)
WMRRARITELE NI Bt — R 80 (RERIAR) rooltips, R LU 1t K 4L
Gtk.IconView HENGHEIXEAEN o column F ) FtooltipsH] Gtk . Tconview FIFRTLHIF],
18 35- 1) ZEFH IR

eSS, “has-tooltip” BYESH BN True H H Grk. Tconview £ —" “query-tooltip” 155
AT BREY o

EREESOHEEEFEH Gtk.Tooltips.set_markup () RIZFEHE XK, KW &, <A EWRKE
g
get_tooltip column ()

REHFE Gek. Tconview BT LB RIREER Gtk. Tconview FIRTMZ], (MRERHT
RfER, MERE-T -

get_item_row (path)
KEX parh 45 BRI H BT, 175 MOFFIR -

get_item_column (path)

IREX parh S HIZ/RETEIIS], 515 NOFFAE -

enable_model_drag_source (start_button_mask, targets, n_targets, actions)

WHE Gtk. IconView 7 HEIRHH P IEHAR . A RS % E “reorderable” /) False -

enable_model_drag_dest (targets, n_targets, actions)

WLE Gtk.IconView N BN HEPHEHAME .. HHNLKES % E “reorderable” /7 False

unset_model_drag_source ()
BUH enable_model_drag_source () MIRUR . JAHILKEZ 1% E “reorderable” 5 False o

unset_model_drag_dest ()
BUH enable _model drag dest () FIRUR . HAILKES 1% E “reorderable” N False o

set_reorderable (reorderable)
IR B RAFAR N S Gtk . TreeDragSource #l Gtk.TreeDragDest 1 O REEY fHE 7 1AL
THIE. Gtk.TreeStore Ml Gtk.ListStore ¥ . WIE reorderable 7y True , FAF AL
T HEPE N AT RHEY - A E ] uu_ﬁ%ﬁﬂ [ “row_inserted” 1 “row_deleted” {55 3K
FATIUF RIZEAL - HEFP DhREAYSE 2B 1 1% B EAR L B S HE 8 O TEAD B AR SEELAT - BRI LS HE
AR T HA MR E A -

KT AR BB RO 2 25 PR AR AT RE B 4l —— AR RO HE P A5 SR - ANARIRTRZEE £ BT,
VRBIATF BN AR AL B -

get_reorderable ()

KR P RG] LUBE HE R ERHHET - 5% set_reorderable().
set_drag_dest_item (path, pos)

BRI 5 LR E R -
get_drag dest_item()
R [ v 2 T it )0 )

get_dest_item_at_pos (drag_x, drag_y)
IR[EIZE € MBI B I E -
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create_drag_icon (path)

B — cairo.surface RIUHE parh SEHITE o ARE R HT— PR EE -
Example

lconView Deme - O X

Label

Label

from gi.repository import Gtk
from gi.repository.GdkPixbuf import Pixbuf

icons = ['gtk-cut', 'gtk-paste', 'gtk-copy']
class IconViewWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__ init_ (self, title='IconView Demo')
self.set_default_size (200, 200)

liststore = Gtk.ListStore (Pixbuf, str, str)
iconview = Gtk.IconView.new ()
iconview.set_model (liststore)
iconview.set_pixbuf_column (0)
iconview.set_text_column (1)
iconview.set_tooltip_column (2)

for icon in icons:
pixbuf = Gtk.IconTheme.get_default().load_icon(icon, 64, 0)
liststore.append([pixbuf, 'Label', icon])

self.add (iconview)

win = IconViewWindow ()

win.connect ('delete-event', Gtk.main_quit)
win.show_all ()

Gtk.main ()
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4.1.15 Multiline Text Editor

Gtk.TextView A LIARERFIRBREISINMAUHIE . 5 ctk. Treeview L, HF—
MEBEIRIT, ctk. TextBuffer MR2RERIEEHKIRE IR FIRAL - A R VF 1 EUE 2 1Y
Gtk.TextView FZ[F—" Gtk.TextBuffer , HAFXLEAKEAFRFIER . 8& R AIZER—14
Gtk. Textview FIANFENAIER AR text buffer B -

L& (The View)

Gtk.TextView Fi&F PRI LRI ~ B EE M BR SCAR BTy, HoB W HRRmE 210K . 4
AE—" Gtk. TextView WH B0 E— PRI Gtk. TextBuffer , RA[LUET Gtk. TextView.
get_buffer() HARER -

BINEFEWN T, XA UE Gtk.TextView KD Jn R 5 M OB, AR AT LA
Vi F Gtk.TextView.set_editable() 2 1b %% - W R XK A A % %%

M EfF H Gtk.TextView.set cursor visible() XM X KR - £ H :b Bf i\ DA
JEQL, Gtk.TextView.set_justification() KB XA FAHFRXREH, XARTA L
WoR N KX FF(Gtk.Justification.LEFT), A X 57 (attr:Grk. Justlﬁcatlon RIGHT), Ei # O E XT

j?(attr.Gtk.Justlﬁcatwn CENTER), B3 d7{HEEAT (attr:Gtk. Justification. FILL) -

Gtk.TextView WA —WENKE EKITS —H/KFREMIEBR— 1T HH ctk. TextView.
set_wrap_mode () B] LMEICA B ohi#tT — 8 00 SO BE H FRfEi 4% -

TextView *f %

class Gtk.TextView
@'Ji_—/\%fﬂ’] Gtk.TextView #%Eﬂ%—/\/\ﬂﬁ Gtk.TextBuffer o

get_buffer ()
1R [E] text view IEFE R /R Gt k. TextBuffer o

set_editable (editable)
WE Gtk. TextView ISURRT AT YrtE -

set_cursor_visible (visible)

WEIEEIR M BT BN - ANATGRHSCAARNIZHE — MR AL, IR AT RES KA ERR
HIER -

set_justification (justification)

BB SR EERIART FF /72
Justification A L& T2 —:
* Gtk.Justification.LEFT: 3XLARZLENFT .
* Gtk.Justification.RIGHT: XARARIFT -
* Gtk.Justification.CENTER: & HXFF
e Gtk.Justification.FILL: A& LT -

set_wrap_mode (wrap_mode)

wEview e H BT -
wrap_mode W{ET] L& T2 —
* Gtk.WrapMode.NONE: NBTHT, RS —EREE IR -
* Gtk.WrapMode.CHAR: BT, FILUDEHRA] LA IREO# T T CEHEFFFZH)
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* Gtk.WrapMode.WORD: HBIWI{T, AILIZERRIAZ [E]ITTT .

* Gtk.WrapMode.WORD_CHAR: HENMW1T, A LATE SR Z [AIT4T, (HAn5 =5 [A A8 0 Wrap
text, 1 °] LAZE graphemes HI#1T -

Bi# (The Model)

Gtk.TextBuffer f& Gtk.TextView I, HARRRE Gtk. TextView B/RAIIIAR - W EH
REUCCAR N AT MBI TE Gtk. TextBuffer. set_text () #l Gtk. TextBuffer.get_text o {HREHK
ZEI SRRV ER @ iterators FRFERLHT, B Gtk. TextIter o iteratorEfLEsCFE T K buffer 7 F
FZ AP —MMLE - ERBIFNE—EERW, —BXORNBEPESIERZM T bufferfINZS, PrERERE
AR T -

ER A, EAEEAGEA R Ebuffer BN AI G REME - BRE—MIE, H ctk. TextMark

—Mext bufferf) & W™ N FIFRIC, “insert” FRiC HEARAIALE . “selection_bound” ¥ric, A LLiE T
Gtk.TextBuffer.get_insert () # Gtk.TextBuffer. get_selection_bound() SEIRIEABAT - B
i\ Gtk. TextMark Eﬁ{ﬁﬁ%ﬁﬁﬂ?ﬂ/‘], Bl LLUE Gtk. TextMark. set_visible() WE .

ﬁ?ﬁ%ﬁffﬂ LMEEEK Gtk.TextIter o U0 , Gtk.TextBuffer.get_start_iter() IR [\ H
#etext bufferdth — ML B RIIEMRES, M Gtk.TextBuffer.get_end iter () MERE &F— 18 FHF
ﬁﬁ@igiﬁg‘% ° ﬁmiﬁ*ﬁ(l‘ﬁ@iﬂﬁﬂuﬁﬁ Gtk.TextBuffer.get_selection_bounds () o

BHE—PMEEMEHAXKRIEFR ctk. TextBuffer.insert () « A—1IEHEHFIE ctk.
TextBuffer.insert_at_cursor () A] PATEYEHRTE M HIAL B A SCA « BEMIBR—E 5 XARIEHFH crk.

TextBuffer.delete () o

B AN Gtk.TextIter W] UL it Gtk.TextIter.forward search() M Gtk.TextIter.

backward_search () FARBRIK - RIETE KA LU Hbuffer FF A FILE TR Biters K 4T W Hil/J5 B0 & -

TextBuffer X%

class Gtk.TextBuffer

set_text (text[, length])
M ERbuffer =4 BT IR 2, AN length 1 text FVFRF o WIS length F-1528,  text BB HH
N

get_text (start_iter, end_iter, include_hidden_chars)
RE M start_iter (BE)F1 end_iter (NS ZBIFISCA, WIHR include_hidden_chars N False , NIAN
AERERIIDOE

get_insert ()

RERER L HDEVMIBEFEAFOW Gek. TextMark -

get_selection_bound()

R BT XA /) Gek. TextMark -

create_mark (mark_name, where[, left _gravity])
fE Gtk.Text Iter where {bAIE—1 Gtk. TextMark - WIS mark_name ;) None , Nmarks&
BEAR - R — MR Aleft_gravity, XCARBIHAZIZEIM RS, FMCLSBohEIFHE AR A
1o WIERARIC Nright_gravity (left_gravity N False), PrMCESFEEEFHHASCARAD - FIthrE
) WZEEIAG BYEAR Mright gravity FIPRE (A ARBEIARIR B, Yebra IR A SRR A1)

R left_gravity #28%, BINH False o

get_mark (mark_name)
iR [Elbuffers % F Fmark_namef :class‘Gtk. TextMark® , WRATELEN]RE None -
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get_start_iter ()
iR [B|F8 [ bufferf— MU E ) Gr k. Text Tter o

get_end_iter()
1R [B] A A8 bufferf g — MEMFFHI Gtk . TextTter -

get_selection_bounds ()
BREEEMA Gtk. Text Iter wpleXf R, 3 AFRMIEFRE—NFEHFM EARHE—DREFHF
R o INSRIRH SO #% A R [H] 25 Htuple -

insert (text_iter, text[, length ] )

TE text_iter AN text (1) length D"FFF o UIER length -1 2H&,  2FLHY text ZHEIHA -

insert_at_cursor (text[, length] )

insert () MR BN, FERAMHIEIERFEAN -

delete (start_iter, end_iter)

WIER start_iter 5 end_iter 2[R o

create_tag (tag_name, **kwargs)

BIE— " tag RN Ebuffertag R -
R tag_name 7 None , NtagZEA R, HMlltag_ nameTHb’ﬁtagi%EF’ B HFERtagE 4 -
kwargs %E éﬁiﬂ’]ﬁfﬁﬁ ﬁ%?tagﬁ’]):’ f?Eﬁ'J?E —IU\ tag set_property %mﬁ

apply_tag (tag, start_iter, end_iter)

R tag F1145 € V0 B HI SO -

remove_tag (fag, start_iter, end_iter)

fBRE EVEE N BT E ) tag -

remove all _tags (start_iter, end_iter)

T3 45 % Yo Bl N T B Ftag -

class Gtk.TextIter

forward_search (needle, flags, limit)

M AT R needle - AR E Nimit/g N2 FH4ESE
flags FTLAIN FAI 2 —, s 1A0HEE GE SIRIERF | )
o 0: FEHAUCHED

* Gtk.TextSearchFlags.VISIBLE_ONLY: VCELA]BEYE needle H B Z5 46 B AR WF4F, Bl
needle 2 VCELE| FIF4F 8 B AT BEANELL ) F 751 -

* Gtk.TextSearchFlags.TEXT_ONLY: VEACH] GEF) & K Bpixbufal & F 25 8] R & {EILALE
HITLE A -

* Gtk.TextSearchFlags.CASE_INSENSITIVE: IEFiZH&E KNG
ETRIAF IS IEE B R ARG N Gtk. Text Tter ITOAH -« W WAEHRE, MR E

None -

backward_search (needle, flags, limit)

5 forward search () fH[E, HEFREHEZEK.

class Gtk.TextMark

set_visible (visible)

BWEAMCH LM - A SEF WA, RRAT LU B — M RERDERS; TH, texdZffh
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S — N ATRRE A R R TR . 4ok SR A HAR RRAT LAY . FRTERAR
Ra[ L.

Tags

buffer[N 1) LA ] LU i tag e AR C - taght & — DA LA A 8 — D SUARTEE BB - F120,  “bold”
tag il B B SCAINML - R TMtaghI B S EE L | tagh—E M, AT HES RN AR FIIZ B A 47
79, lock” W LUBE —BOUR R P AR, SiEBCRRIEAMIIEN - tagll Grk. TextTag X RN
# o — Gtk.TextTag A] ANMHEIEMEE KISCATLE, (EMEEFbuffer .

Fﬁﬁﬂ/‘]tagﬁgﬁﬁ%:ﬁ Gtk.TextTagTable Ho — P tabRE LT — &7 E"Jtag#ﬁf Dl—&EfH. §—
i‘buffer%ﬁﬁ—ﬁ\’—%Z?@%Eﬁtagi@, HB # H Wtag7 AT LARE FH Ellbuffer - {H—"tag 7] LA 7E £ P buffer[A] 3£
=,

E 18 EbufferN # — 0 0 N A RNIZE B E R I, IR A% E SO A g, R HEH cek.
TextBuffer.create _tag() fl Gtk.TextBuffer.apply tag() ﬂ%q%tag&ﬂ%@ﬁ(ﬁ[ziﬁ °

tag = textbuffer.create_tag("orange_bg", background="orange")
textbuffer.apply_tag(tag, start_iter, end_iter)

LA 1)t — LB R B SOA (38 56 68 P A XUk -
o BRI (“foreground” property)
o il B (“background” property)
T X% (“underline” property)
o F{&(“weight” property)
o BHE(“style” property)
o JHIERZE(“strikethrough” property)
o XF3F(“justification” property)
» K/IN(“size” and “size-points” properties)
o BT (“wrap-mode” property)

R4 ] DL B Gk TextBuffer.remove_tag () M Br S B RE E/‘Jtag, & A ctk.
TextBuffer.remove_all_ tags() ﬂﬁ”]@%?ﬁﬂ‘]giﬂj‘ﬁ%ﬁ%tago
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Example
TextView Demo = O &3
R #
agadls==EJ

This is some text inside a Gtk.TextView. Select text and
click one of the buttons "beld”, "italic”, or "underline” to

modify the text accardingLy.|

=

' Editable % Cursor Visible
No Wrapping ~ ' Character Wrapping @ Word Wrapping

from gi.repository import Gtk, Pango
class SearchDialog (Gtk.Dialog):

def _ init__ (self, parent):
Gtk.Dialog.__init__(self, 'Search', parent,
Gtk.DialogFlags.MODAL, buttons=(
Gtk .STOCK_FIND, Gtk.ResponseType.OK,

Gtk .STOCK_CANCEL, Gtk.ResponseType.CANCEL))

box = self.get_content_area()

label = Gtk.Label('Insert text you want to search for:")

box.add (label)

self.entry = Gtk.Entry()
box.add(self.entry)

self.show_all ()
class TextViewWindow (Gtk.Window) :

def _ init__ (self):
Gtk.Window.__init_ (self, title='TextView Demo')

self.set_default_size (-1, 350)

self.grid = Gtk.Grid()

(T IUAREL)
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AN

self.add(self.grid)

self.create_textview ()

self.create_toolbar ()

self.create_buttons ()

def create_toolbar(self):

toolbar = Gtk.Toolbar ()

self.grid.attach(toolbar, 0, 0, 3, 1)

button_bold = Gtk.ToolButton.new_from_stock (Gtk.STOCK_BOLD)

toolbar.insert (button_bold, 0)

button_italic = Gtk.ToolButton.new_from stock (Gtk.STOCK_ITALIC)

toolbar.insert (button_italic, 1)

button_underline = Gtk.ToolButton.new_from_stock (Gtk.STOCK_UNDERLINE)

toolbar.insert (button_underline, 2)

button_bold.connect ('clicked', self.on_button_clicked, self.tag_bold)

button_italic.connect ('clicked', self.on_button_clicked, self.tag_italic)

button_underline.connect ('clicked', self.on_button_clicked, self.tag_

—underline)

toolbar.insert (Gtk.SeparatorToolItem(), 3)

radio_justifyleft = Gtk.RadioToolButton ()

radio_justifyleft.set_stock_id(Gtk.STOCK_JUSTIFY_LEFT)

toolbar.insert (radio_justifyleft, 4)

radio_justifycenter = Gtk.RadioToolButton.new_with_stock_from_widget (
radio_justifyleft, Gtk.STOCK_JUSTIFY_CENTER)

toolbar.insert (radio_justifycenter, 5)

radio_justifyright = Gtk.RadioToolButton.new_with_stock_from_widget (
radio_justifyleft, Gtk.STOCK_JUSTIFY_RIGHT)

toolbar.insert (radio_justifyright, 6)

radio_justifyfill = Gtk.RadioToolButton.new_with_stock_from_ widget (
radio_justifyleft, Gtk.STOCK_JUSTIFY_FILL)

toolbar.insert (radio_justifyfill, 7)

radio_justifyleft.connect ('toggled', self.on_justify_toggled,
Gtk.Justification.LEFT)

radio_justifycenter.connect ('toggled', self.on_justify_toggled,
Gtk.Justification.CENTER)

radio_justifyright.connect ('toggled', self.on_justify_toggled,
Gtk.Justification.RIGHT)

radio_justifyfill.connect ('toggled', self.on_justify_toggled,
Gtk.Justification.FILL)

toolbar.insert (Gtk.SeparatorToolItem(), 8)

button_clear = Gtk.ToolButton.new_from_stock (Gtk.STOCK_CLEAR)

button_clear.connect ('clicked', self.on_clear_clicked)

toolbar.insert (button_clear, 9)

(NIUREE)
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toolbar.insert (Gtk.SeparatorToolItem(), 10)

button_search = Gtk.ToolButton.new_from_stock (Gtk.STOCK_FIND)
button_search.connect ('clicked', self.on_search_clicked)
toolbar.insert (button_search, 11)

create_textview(self) :

scrolledwindow = Gtk.ScrolledWindow ()
scrolledwindow.set_hexpand (True)
scrolledwindow.set_vexpand (True)
self.grid.attach(scrolledwindow, 0, 1, 3, 1)

self.textview = Gtk.TextView ()
self.textbuffer = self.textview.get_buffer ()
self.textbuffer.set_text ('This is some text inside a Gtk.TextView.

+ 'Select text and click one of the buttons "bold", "italic",

+ 'or "underline" to modify the text accordingly.')
scrolledwindow.add (self.textview)

self.tag_bold = self.textbuffer.create_tag('bold’,
weight=Pango.Weight .BOLD)

self.tag_italic = self.textbuffer.create_tag('italic',
style=Pango.Style.ITALIC)

self.tag_underline = self.textbuffer.create_tag('underline',
underline=Pango.Underline.SINGLE)

self.tag_found = self.textbuffer.create_tag('found’,
background='yellow")

create_buttons (self):

check_editable = Gtk.CheckButton ('Editable")
check_editable.set_active (True)

check_editable.connect ('toggled', self.on_editable_toggled)
self.grid.attach (check_editable, 0, 2, 1, 1)

check_cursor = Gtk.CheckButton ('Cursor Visible')

check_cursor.set_active (True)

check_cursor.connect ('toggled', self.on_cursor_toggled)

self.grid.attach_next_to(check_cursor, check_editable,
Gtk.PositionType.RIGHT, 1, 1)

radio_wrapnone = Gtk.RadioButton.new_with_label_from_widget (None,
'No Wrapping')
self.grid.attach(radio_wrapnone, 0, 3, 1, 1)

radio_wrapchar = Gtk.RadioButton.new_with_label_from_widget (
radio_wrapnone, 'Character Wrapping')

self.grid.attach_next_to(radio_wrapchar, radio_wrapnone,
Gtk.PositionType.RIGHT, 1, 1)

radio_wrapword = Gtk.RadioButton.new_with_label_from_widget (
radio_wrapnone, 'Word Wrapping')

self.grid.attach_next_to(radio_wrapword, radio_wrapchar,
Gtk.PositionType.RIGHT, 1, 1)

radio_wrapnone.connect ('toggled', self.on_wrap_toggled, Gtk.WrapMode.NONE)

(T TUIREE)
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win
win
win
Gtk

radio_wrapchar.connect ('toggled', self.on_wrap_toggled, Gtk.WrapMode.CHAR)
radio_wrapword.connect ('toggled', self.on_wrap_toggled, Gtk.WrapMode.WORD)

match_end)

def on_button_clicked(self, widget, tag):
bounds = self.textbuffer.get_selection_bounds ()
if len(bounds) != 0:
start, end = bounds
self.textbuffer.apply_tag(tag, start, end)
def on_clear_clicked(self, widget):
start = self.textbuffer.get_start_iter()
end = self.textbuffer.get_end_iter ()
self.textbuffer.remove_all_tags(start, end)
def on_editable_toggled(self, widget):
self.textview.set_editable (widget.get_active())
def on_cursor_toggled(self, widget):
self.textview.set_cursor_visible (widget.get_active())
def on_wrap_toggled(self, widget, mode):
self.textview.set_wrap_mode (mode)
def on_justify_toggled(self, widget, justification):
self.textview.set_justification(justification)
def on_search_clicked(self, widget):
dialog = SearchDialog(self)
response = dialog.run/()
if response == Gtk.ResponseType.OK:
cursor_mark = self.textbuffer.get_insert ()
start = self.textbuffer.get_iter_at_mark (cursor_mark)
if start.get_offset () == self.textbuffer.get_char_count():
start = self.textbuffer.get_start_iter()
self.search_and mark (dialog.entry.get_text (), start)
dialog.destroy ()
def search_and_mark(self, text, start):
end = self.textbuffer.get_end_iter ()
match = start.forward_search (text, 0, end)
if match != None:
match_start, match_end = match
self.textbuffer.apply_tag(self.tag_found, match_start,
self.search_and_mark (text, match_end)
= TextViewWindow ()
.connect ('delete-event', Gtk.main_quit)
.show_all ()
.main ()
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4.1.16 K

GTK+E MM AFIRZEE , Gtk.MenuBar i Gtk.Toolbar - Gtk.MenuBar sebnERSRES, ©5
—PEE LD Gtk .Menultem BLELTFZRAYSEH] o Gtk.Toolbar M HFR] LU 5 0] N H R 7455 {# H
KIThaE, HEa&— 1% Gtk.ToolItem BLEFZRATSLH .

Actions

REGHENPIAPRE Q@R B T RS, RRZMEH ctk.viManager H O Gtk.Action HJSE
B o actiontfHLANE, Gtk.ActionGroup LR EZE NBFE| Grk.Action N RIS - FrEEHE
FAFEE BN X actionB N 1% BCEE—1M4H A - £ 1~action group A] A TAFRRIR P 5L, 8% JE— MR a0E
TEMHEZNE . Fln, E— D URES N CEPINHAER S, —HOE 2 Haction (UHEH -~ KT -
W) BEHE SRR RSB SR faction (WNPRAF ~ BYDI/EHIAENL) - & — 1 H action #RLN
% HIX B 1action groupZH A T AL -

ANFEHIRAE T action N [FHIFFE:

* Gtk.Action: — PAILLET 3 Bl T H 50 B filt % Aaction «

s Gtk.ToggleAction: — ] LU 78 B AR (B 714 filh & Hjaction o
e Gtk.RadioAct ion: fE—HH HH— 0] LIHIE action -

* Gtk.RecentAction: FUE—"P &I IHFRIFIZ Haction -

actionft 3 F 7 1] AHUAT AU VE I L Q] 2 FR A — 225 B« X 2515 B & ¥Ename (RN2FRER)
label (FHTER) |, NEE, label2 55| stock item , REVE B I action B I8 1E T /4 [E] V8 K%K -

F O ##action, A LIEZFAAMERE, & BT HE Gtk.ActionGroup.add action () B
Gtk.ActionGrou.add_action_with_accel () 5L NEHEEEZ —Ffactionfil A ZFaction groupH:

* Gtk.ActionGroup.add_actions(),
* Gtk.ActionGroup.add _toggle_actions()

* Gtk.ActionGroup.add radio_actions() o

FERARAL T € SR B ITUA T3 B ) action -

Action X%

class Gtk.Action (name, label, tooltip, stock_id)
name WHME— .

IR label N7 None , BFSTER BRI H A BoR -
W tooltip NH None , R4 FH Taction /R (5 & -
WH stock_id NN None , FE&HTER stock item L FactionEHEHH TR -

class Gtk.ToggleAction (name, label, tooltip, stock_id)
723@15 Gtk.Action Eﬁﬁjjﬁglﬂ*ﬁﬁ °

class Gtk.RadioAction (name, label, tooltip, stock_id, value)

RTINS Gtk. Act ion HIFTE EREUHEIE] -
value .37 HactioniEFHS get_current_value () IREIFIE -

get_current_value ()

X BlactionfITJ& 41 * =4 B I8 AT H Y “value” B IEHIE -
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join_group (group_source)

radio actionXf M group_source radio action¥ 52 frJ& f4H -
group_source WIMEATENINABIHAT—> radio action X5t o B{E %18 None JRr HAE BRI -

class Gtk.ActionGroup (name)

BIEE—"H) Gt k. Act ionGroup SEffl - action group HI44 FF T Saction KEX RS € -

add_action (action)

WhI—A Gtk.Action WEF|HF .
EBATEAS T Baction I, WNFEENH add _action with accel () f{FF.

add_action_with_accel (action, accelerator)

II—~ Gtk. Act ion %5 Elaction group ! F 1% E NNHHE -

accelerator W Gtk.accelerator parse () A] DUENTRORE S, B v NZENEE, 57
# None 1# Fstock A0 5§ .

add_actions (entries[, user_data])

X MEFERE RO LA Grk. Act 1on R GIHRAATHIIAZaction groupH -
entries 7=— M E—FIN N LUR TR ITTARFNER:
* actionf‘Jname (L /)
o action Y stock item (BKIAH None)
action HYlable (EXi\N None)
action FNINIEEE, BN Grk.accelerator parse () A LLRAIAIRE I (ERIAH None)
* action FIRRER. - (EXIAH None)
o action{BUE I P FH AR K%L - (BRI None)
aciton [Y) “activate” {55 & 5 [Al{H s #u%E = -
WIS user_data NN None , F&t&iBsaSimmEy (R EFHEETEE) -

add_toggle_actions (entries[, user_data ] )

BEZ N Gtk. ToggleAct ion I GHENINEZANLH A AR (17 bR %K -
entries 7= — ML E—F| L LU LR BITAHMSE:
* actionf‘Jname (L /)
o action Y stock item (BXIAH None)
« action H¥lable (BXIA-H None)
o action FUNNEEE, N Grk.accelerator parse () A LLRAIAIRE I ERIAH None)
+ action FIER1EE - (BUIAH None)
o action{BUE I Y FH AR K%L - (BRI None)
o —PERIRAKtoggle actionE FIIE I /RME - (EKIAH False)
aciton HY] “activate” {55 & 5 [A1{H s B -
W user_data "1 None , R dbEBiEmEl (AR EFRESEE) -

add_radio_actions (entries[, value[, on_change[, user_data] ] ] )

BIEL A Gtk.RadioAct ion FENINRIZANLE A R RERREY -
entries J=— A& —F|;5 LN TR BPTTHRY R
« actionfJname (W77 F'))
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« action Y stock item (BKIAH None)
« action Filable (EXiIAH None)
o action FINIESE, N Gtk.accelerator parse () A LURBIFIREEU(ERIAN None)
« action FIER1EE - (BLUIAH None)
« radio action FI{E (EXIAH 0)
value T8 7€ NIZHEE Hradio action -
WAl on_change 87, HEWHEEE]ZE— 1 radio actionft “changed” {55 -
W user_data N1 None , R @SB iEmEL (AR B RESTE) -

Gtk .accelerator_ parse (accelerator)
FEAT IR 757 5 o #53CRLT “<Control>a” B3 “<Shift><Alt>F1” 8% “<Release>z” (H /5 —
/[\y?]?fl‘ﬂgﬁﬁﬁi) ° %@ﬁ?%&%*ﬁ% E EE[ E@, ﬁi#j(d\g& “<Ctl>" and “<Ctrl>” ﬁfi E’\]?fﬁ o S(Tj'ﬂ:character
key, ZFNEEMFS, ME/NGHEIL, Fltn: PAIZER “<Ctl>minus” AR “<Ctrl>-" -

IR ] (accelerator_key, accelerator_mods) TodH, HHFE MR accelerator modifier mask
— PREMEREAE - QR RN E IR EO -

Ul Manager

Gtk.UIManager $ft T —FpfE B A7 = LUEF —Fh 2500 5 XMLAH A ROIER B T ES .

B, REEMFEHA cek. UIManager.insert_action_group() U~ Il Gtk.ActionGroup
F| Ul Manage- It B & & ¥ B Gtk.UIManager.get_accel group() # Gtk.window.
add_accel_group () HBHEICE M MR HE E FIERFERE -

INJE PRt AT LARE SR B AN TR S5 A] AR B (E BN T - ~ui string” fEFHUMLAS L, HARNIZTE
AR CE B Flactionfname - 1CFIX LS T HOEMMARFMC, MA1HAE FHPERBEM TAFZHERIRSC
7o FATA R actiontf — M2 H A F0A H B B fname -

&JE, BN Gtk.UIManager. get_widget () FKBroot widget}F EIRINE| Gt k. Box Z RAIE SR
i,

UlIManager Objects

class Gtk.UIManager

insert_action_group (action _group[, pos] )
Faction_groupdfi A 5 mananger KBk faction groupZHFIFEH - Z B4 A action2: BEJ8 /5 HIZH H
#H Flnamef*Jaction

pos NAEBAIINE, G0RZIEN 2806 N2 551 -

get_accel_group

()
1R 8] 5 HmanagetH S HX A 4 R i s i -

get_widget (path)
IR PEpath® % % 1, path® SUIRIXMLI & = £F & # 8 & Mname . XML 1~ £ & names!
Fraction)& T 0 TC ZE (B W1 <popup>)AI LLE EXMLE) LL <77 43 B FIARIE 4 (A0 <popup>)RFri -
FRATIE(“ui”) AT LUK 20 -

R ERTE parh TEIRIFENE, AnFRRALEINRE None -
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add ui_from_string (fext)

FERTT text F1EHY UL E L 5 2 Hilmanager PN B & 9 « WAREHH & K<ui>TeER, M2

—
IR [E]AF 5 FIUTHd -
WNR & R R .

Example

Menu Demo = [=].

File Edit Choices

WL

Right-click tn;ee the popup menu.

gt

Hp
iy
o
=
=

W

from gi.repository import Gtk, Gdk

UI_INFO = '''
<ui>
<menubar name='MenuBar'>
<menu action='FileMenu'>
<menu action='FileNew'>
<menuitem action='FileNewStandard' />
<menuitem action='FileNewFoo' />
<menuitem action='FileNewGoo' />
</menu>
<separator />
<menuitem action='FileQuit' />
</menu>

<menu action='EditMenu'>
<menuitem action='EditCut' />
<menuitem action='EditCopy' />
<menuitem action='EditPaste' />
<menuitem action='EditSomething' />
</menu>

<menu action='ChoicesMenu'>
<menuitem action='ChoiceOne' />
<menuitem action='ChoiceTwo' />
<separator />
<menuitem action='ChoiceThree' />
</menu>
</menubar>

(T UARED)
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<toolbar name='ToolBar'>
<toolitem action='FileNewStandard' />
<toolitem action='FileQuit' />
</toolbar>

<popup name='PopupMenu'>
<menuitem action='EditCut' />
<menuitem action='EditCopy' />
<menuitem action='EditPaste' />
</popup>

</ui>
Tra

class MenuExampleWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init_ (self, title="'Menu Demo')

self.set_default_size (200, 200)

action_group = Gtk.ActionGroup('my_actions')
self.add_file_menu_actions (action_group)
self.add_edit_menu_actions (action_group)
self.add_choices_menu_actions (action_group)

uimanager = self.create_ui_manager ()
uimanager.insert_action_group (action_group)
menubar = uimanager.get_widget ('/MenuBar")

box =

box.pack_start (menubar, False, False, 0)
toolbar = uimanager.get_widget ('/ToolBar')

box.pack_start (toolbar, False, False, 0)

eventbox = Gtk.EventBox ()
eventbox.connect ('button-press—-event',
box.pack_start (eventbox, True, True, 0)

label =
eventbox.add (label)

self.popup = uimanager.get_widget ('/PopupMenu')

self.add (box)
def add_file_menu_actions(self, action_group) :
action_filemenu = Gtk.Action('FileMenu',
action_group.add_action(action_filemenu)
action_filenewmenu = Gtk.Action('FileNew',
action_group.add_action(action_filenewmenu)

action_new = Gtk.Action('FileNewStandard', '

Gtk.Box (orientation=Gtk.Orientation.VERTICAL)

self.on_button_press_event)

Gtk.Label ('Right-click to see the popup menu.')

'File'

None,

_New',

None, None)

None, Gtk.STOCK_NEW)
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'Create a new file',
action_new.connect ('activate',

action_group.add_action_with_accel (action_new,

Gtk .STOCK_NEW)

self.on_menu_file_new_generic)
None)

action_group.add_actions ([
('"FileNewFoo', None, 'New Foo', None,
self.on_menu_file_new_generic),
('"FileNewGoo', None, '_New Goo', None,
self.on_menu_file_new_generic),

'Create new foo',
'Create new goo',

1)

action_filequit = Gtk.Action('FileQuit', None, None, Gtk.STOCK_QUIT)
action_filequit.connect ('activate', self.on_menu_file_quit)
action_group.add_action(action_filequit)
def add_edit_menu_actions(self,
action_group.add_actions ([
('"EditMenu', None, 'Edit'),

action_group) :

'EditCut', Gtk.STOCK_CUT, None, None, None, self.on_menu_others),
'EditCopy', Gtk.STOCK_COPY, None, None, None, self.on_menu_others),
'EditPaste', Gtk.STOCK_PASTE, None, None, None, self.on_menu_others),

None, 'Something', '<control><alt>S', None,

),
)

(
(
(
('EditSomething’,
—menu_others
]

def add_choices_menu_actions(self, action_group) :

action_group.add_action (Gtk.Action('ChoicesMenu', 'Choices', None, None)

action_group.add_radio_actions ([
('"ChoiceOne', None, 'One', None, None,
('"ChoiceTwo', None, 'Two', None, None,

], 1, self.on_menu_choices_changed)

1),
2)

three = Gtk.ToggleAction('ChoiceThree', 'Three', None,
three.connect ('toggled', self.on_menu_choices_toggled)
action_group.add_action (three)

None)

def create_ui_manager (self):

uimanager = Gtk.UIManager ()

# throw exception if Something went wrong
uimanager.add_ui_from_ string (UI_INFO)

# add the accelerator group to the toplevel window
accelgroup = uimanager.get_accel_group ()
self.add_accel_group (accelgroup)
return uimanager

def

on_menu_file_new_generic(self, widget):

print 'A File|New menu iter was selected.'
def on_menu_file_quit (self,

Gtk.main_quit ()

widget) :

def on_menu_others(self, widget):

print 'Menu item' + widget.get_name() + 'was selected'

self.on_

)

(T HEEE)
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(& ET)

def on_menu_choices_changed(self, widget, current):
print current.get_name() + 'was selected.'

def on_menu_choices_toggled(self, widget):
if widget.get_active():
print widget.get_name () + 'activated'
else:
print widget.get_name () + 'deactivated'

def on_button_press_event (self, widget, event):
# check if Right mouse button was pressed
if event.type == Gdk.EventType.BUTTON_PRESS and event.button == 3:
self.popup.popup (None, None, None, None, event.button, event.time)
return True # evnet has been handled

win = MenuExampleWindow ()

win.connect ('delete-event', Gtk.main_quit)
win.show_all ()

Gtk.main ()

4.1.17 *f1EHE (Dialog)

WHERER O STRERE DIEFAEL, FRAAP 2oREEEE MHPARERRER, fla dsEA TR
W PERTIE M - SHEME L Z AN FRE— ST @0 R Beh i BAEE A - B AT LR SR ir
Flabel - #%H - Bk FHEE, H—MRROAFERIG AL,  FHINHAER -~ 5AHEENZ B Z 50
fATAb 3 -

BIRERAT e WAFRE FRIRAERIIERE - Gtk.MessageDialog FATHREZH HIRRER - HE
FA A IR B Ve e BIR A VR B CRRHETE R RAR M IS IR ThEE -

H R SUNIEHE

ZATEEMR— B E LXHERE, REOZIEMATITEE]— ctk.Box F1, AILL i@ ctk.Dialog.
get_content_area () HKHbox . ZfE BRI — M BIREER IKE, R LVEA ctk.pialog.
add_button () -

Al LA Gtk.Dialog.set_modal BEAE Gtk.Dialog WM E REH flag 28 LS Gtk.
DialogFlags.MODAL Bl ‘B SEHE (RIS REEXT N HEAER 5 B R B

RS A —1 “response” (55, WIS IRAEZEPH 28 55 o XIS HE R [A] J5 FEE0AT /R A S I TRAR , IR
ALV Gtk.pialog.run() , %A FEIRE— 1A A[HEE Gtk.ResponseType , HA[RERIRTE
Gtk.Dialog HIMIEREEL Gek.Dialog. add _button () JiEH HE X AHREE -

&5, BWHMOTER DMERFHEIE, ctk.widget.hide () NLEIFBEERFIERE, [H2 ZXHEETR
ENFH, XEFERDNARFEERIOHEEREH, FTUHEIEXN A - Gtk.widget .destroy ()
TEMNEEARNFERHEERN NN HPRE, EENRAE S5 R T E IR RHZHEE /R AT
Fsd, BNEER 2260

Dialog * %t

class Gtk.Dialog ([title[, parent], flags[, buttons]]])
A — 1N Gek.Dialog , FRAUEE N title FERFIGET AL E D1 E N parent - flags ZEF]
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DU R B R 1EIE M AR (Gtk.DialogFlags .MODAL) fl/gl B NG HELE O —LiHE

DialogFlags.DESTROY_WITH_PARENT) o
buttons 7] DUFRAL— D EL RN B AN B EL RS T4 -
B S5 Z TR, e LU Ekey-word K540 -

get_content_area ()

AR [ T HE A A2 DX 35

add_button (button_text, response_id)
RIELE RE I SCA NI — D F L (53 /& stock button, U5 button_text 2 stock item), FE¥EE Y &N &
PRI Sl & IR 55 FH1E5 response_id ., HEEL SR INE A IEHETE B0 X I A5 -

response_id 7] LINARAA IEEEE S % LN Gtk .ResponseType FE XL AIE:

K(Gtk.

WS add_button() -

Gtk.ResponseType.

Gtk .ResponseType.

Gtk.ResponseType.

Gtk.ResponseType.

Gtk .ResponseType.

Gtk .ResponseType

Gtk.ResponseType.

Gtk.ResponseType.

Gtk .ResponseType.

Gtk .ResponseType.

Gtk.ResponseType.

NONE

REJECT
ACCEPT
DELETE_EVENT

OK

.CANCEL

CLOSE
YES
NO
APPLY

HELP

ORI HE S B0RE, (EEF A -

add_buttons (button_text, response_id [, ])
WINZ NZH B TERE, ERE SN RHEIESE . ATTESESREM add_button () Tilk—
T o FEEREIEN — R SR (& stock item ) FAMARLIdAZ 73 BIFE AT, FI40:

dialog.add_buttons (Gtk.

STOCK_OPEN, 42, "Close", Gtk.ResponseType.CLOSE)

set_modal (is_modal)

BWEMHE RIS -

BEXHEEM P 5 MARFEME O E

run ()
FHZE T — B TR TEIA B B NG HE S il & “response” 5 5 B A HEH S - Q05 XHEHEZE VA F
run () A EEEE, 23R [E Gtk .ResponseType.NONE - <R BIXF 15 5 B9 A HH
J¥id -
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Example

This is a dialog to display addtiional infomation

from gi.repository import Gtk
class DialogExample (Gtk.Dialog) :
def _ _init__ (self, parent):
Gtk.Dialog.__init__ (self, 'My Dialog', parent, O,
(Gtk.STOCK_CANCEL, Gtk.ResponseType.CANCEL,
Gtk .STOCK_OK, Gtk.ResponseType.OK))
self.set_default_size (150, 100)
label = Gtk.Label('This is a dialog to display addtiional infomation')
box = self.get_content_area()
box.add (label)
self.show_all ()

class DialogWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title='Dialog Example')

self.set_border_width (6)

button = Gtk.Button('Open dialog')
button.connect ('clicked', self.on_button_clicked)

self.add (button)
def on_button_clicked(self, widget):

dialog = DialogExample (self)
response = dialog.run()

if response == Gtk.ResponseType.OK:
print 'The OK button was clicked'
elif response == Gtk.ResponseType.CANCEL:

print 'The Cancel button was clicked'
dialog.destroy ()

win = DialogWindow ()

win.connect ('delete-event', Gtk.main_quit)
win.show_all ()

Gtk .main ()
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TH B IEHE

Gtk.MessageDialog &— MEMZE, HTAERAK, PRERHEXEE, #F —MHE, —1HE
b, MATHFImMNAEI . RATLIEE Gtk . MessageDialog B F&EREHTEETE EFA SRR AT
DAFE E PRI -
BH—EIEERERZ MR ERAET 4, WA LURIIIRERNSIARE R - X 08 E B XS
THERFE € M FEZ W CRE B 218 BN E R A . IRERTHE 7T LT Gtk.MessageDialog.

format_secondary_text()Tgﬁﬂ

MessageDialog X%

class Gtk.MessageDialog ([parent[, flags[, message_type[, buttons, [message_format]]]])

B — 1 HTH) Gtk.MessageDialog , FIRES I E D% E N parent -

flags ZELAT LA R 1%E

SPIEHE N (Gtk . DialogFlags . MODAL) AI/E IR E N5 HACH 0 —E % (Gtk . DialogFlags.
DESTROY_WITH_PARENT) o

message_type Al IZE LI T Z—:

e Gtk.
e Gtk.
e Gtk.
e Gtk.
* Gtk.

MessageType.
MessageType.
MessageType.

MessageType.

.OTHER: VA EHY, & HEAR

MessageType

INFO: IRTE B
WARNING: IEEIEEFE R
QUESTION: 752 F P £ B 1] diyE B,

ERROR: Z{ii RS 1%

WA AL TH EXHEER B Z AR, RN P RBCR R RRERL, AT A LU EZ —

A,

Gtk.
Gtk.
Gtk.
Gtk.
Gtk.

Gtk.

ButtonsType.
ButtonsType.
ButtonsType.

ButtonsType.

ButtonsType

ButtonsType.

NONE: V&/H #4l
OK: Tl & %51
CLOSE: K H#H
CANCEL: BUH

.YES_NO: s& FIE 5

OK_CANCEL: Fffi /& FNHRVH #4251

message_format & P EE B FICAFER. -
FE SECER 2 TR, ] LU Ekey-word R S5 -

format_secondary_text (message_format)

WEIEESEENRESUARE BN message_format -

ERRBEIRE LRSS EEMAR(Gt k. MessageDialog & RE) message_format ZE0)4E
A, BRAEVRIEME T BATRAIPRIC -
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Example

This is an INFO MessageDialog

And this is the secondary text that explains things.

| f WE0O) |

from gi.repository import Gtk
class MessageDialogWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title="'MessageDialog Example')

box = Gtk.Box(spacing=6)
self.add (box)

buttonl = Gtk.Button('Infomation')
buttonl.connect ('clicked', self.on_info_clicked)
box.add (buttonl)

button?2 = Gtk.Button('Error')
button2.connect ('clicked', self.on_error_clicked)
box.add (button2)

button3 = Gtk.Button ('Warning')
button3.connect ('clicked', self.on_warn_clicked)
box.add (button3)

button4 = Gtk.Button ('Question')
button4d.connect ('clicked', self.on_qgquestion_clicked)
box.add (buttond)

def on_info_clicked(self, widget):
dialog = Gtk.MessageDialog(self, 0, Gtk.MessageType.INFO,
Gtk.ButtonsType.OK, 'This is an INFO MessageDialog')
dialog.format_secondary_text ('And this is the secondary text that explains_
—things."')
dialog.run()
print 'INFO dialog closed'

dialog.destroy ()

def on_error_clicked(self, widget):
dialog = Gtk.MessageDialog(self, 0, Gtk.MessageType.ERROR,
Gtk.ButtonsType.OK, 'This is an ERROR MessageDialog')
dialog.format_secondary_text ('And this is the secondary text that explains,
—things."')
dialog.run()
print 'ERROR dialog closed'

(T TUIRER)
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dialog.destroy ()

def on_warn_clicked(self, widget):
dialog = Gtk.MessageDialog(self, 0, Gtk.MessageType.WARNING,
Gtk.ButtonsType.OK_CANCEL, 'This is an WARNING MessageDialog')
dialog.format_secondary_text ('And this is the secondary text that explains_
—things."')
response = dialog.run()

if response == Gtk.ResponseType.OK:
print 'WARN dialog closed by clicking OK button'
elif response == Gtk.ResponseType.CANCEL:

print 'WARN dialog closed by clicking CANCEL button'
dialog.destroy ()

def on_qguestion_clicked(self, widget) :
dialog = Gtk.MessageDialog(self, 0, Gtk.MessageType.QUESTION,
Gtk.ButtonsType.YES_NO, 'This is an QUESTION MessageDialog')
dialog.format_secondary_text ('And this is the secondary text that explains_
—things.")
response = dialog.run/()

if response == Gtk.ResponseType.YES:
print 'QUESTION dialog closed by clicking YES button'
elif response == Gtk.ResponseType.NO:

print 'QUESTION dialog closed by clicking NO button'
dialog.destroy ()

win = MessageDialogWindow ()

win.connect ('delete-event', Gtk.main_quit)
win.show_all ()

Gtk .main ()

AR BERT TERE
Gtk Filechoosernialog T “SCHATI B “XCIbRTF SRETRATE . T X HARN FIE
YRATLUMERTE Gtk.FileChooser Ml Gtk.Dialog BIJTiE -
YOl Grk.FileChooserDialog BMRTRFEE X FT1EHERT H AY:
o BEBE—AHTIIMNE, AT XXFEATH#4, £/ Gtk.FileChooserAction.OPEN

o BEIRRE -1, HTXHMARGFE®4, /] Gtk.FileChooserAction.SAVE , FHfHFH
Gtk.FileChooser.set current_name () f8E—TEIIIZFHFIAN “Untitled”

o BRI AAFPISTE, BT X AFE RS, A Gtk.FileChooserAction.SAVE ,
Hﬁﬁ_’, Gtk.FileChooser.set_filename () 1&%5@&%3&#8@%? °

o BRI RMAE M, #H ctk.FileChooserAction.SELECT_FOLDER.

Gtk.FileChooserDialog & B Gtk.Dialog , K ILHEH WA I Nidil Gtk .ResponseType.
ACCEPT Gtk.ResponseType.CANCEL , XL AR AT DL 7R Gtk.FileChooserDialog ) 3 bR L
T8E - 5 Gtk.pialog FML, IRFTLAER BE XA, SCAEFEIEN Z 2 /D6 & DU idi#E 2

* Gtk.ResponseType.ACCEPT

* Gtk.ResponseType.OK
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* Gtk.ResponseType.YES
* Gtk.ResponseType.APPLY

SR P SRR Ok B, IR B RE TR DLER B0 B ) S0 B9 S0 £ (Gtk . FileChooser.
get_filename ()) BFEURI(Gtk.FileChooser.get_uri()) o

¥\ Gtk.FileChooser —IR A RFEFE— N, BEMFHZERUIMEA Gtk.FileChooser.
set_select_multiple () - ﬁ@)ﬁi@ﬂ"}jﬂ*ﬁ@@]%ﬁ[}”ﬁﬁﬁ Gtk.FileChooser.get_filenames ()
o Gtk.FileChooser.get_uris() o

Gtk.FileChooser W3 FpA PRI AR SC{FN H 3% 3 00 Bl BL & A0 17] -
* Gtk.FileChooser.set_local_only(): OB A SR A] DLtEE -
* Gtk.FileChooser.show_hidden (): SRFERSCAE -

e Gtk.FileChooser.set _do overwrite confirmation(): WIHE A ZBEINIEE WILE N
Gtk.FileChooserAction.SAVE 3, K PFB AN XML EHFE B, 2 E8R—DHIASE
HE o

Ao, RATLGENE O Gtk.FileFilter MR IF WA Grk.FileChooser.add filter () FRIgE
SIRFRLLR T A SO o B P A] A SO B EHE A BB O ZH A HE SR BN IN A JiESS - of the file chooser.

FileChooser %%

class Gtk.FileChooserDialog ([title[, parent], action[, buttons]]])
BIE— ) Gt k. FileChooserDialog HIXBEIMVIA title , IIHICE O 4 parent -

action ] LI — R 2Z—:
e Gtk.FileChooserAction.OPEN: R AFHENEFE — " O L HFER G -

e Gtk.FileChooserAction.SAVE: ¥ P — 1 C & HFAER A F a8 A —
A

e Gtk.FileChooserAction.SELECT FOLDER: i FikiF— 1R HEEME T -
e Gtk.FileChooserAction.CREATE_FOLDER: AFH & — NS C S HEENE -
buttons ZE5 Gtk.Dialog HIREE—HFE .

class Gtk.FileChooser

set_current_name (name)

WE SRR AU NA T, R BN — -

set_filename (filename)
W filename o SCIHFUEFEAE Y BRI SC 4, BUREISCHAAC B SRR AT 00, HoA AL
AL - WIRIEFES N Gtk.FileChooserAction.SAVE B, UHHIERL TS
BN FEREE SO 44 By AHE -

ERSUF DA, BER T B B SRE A 2 A -

set_select_multiple (select_multiple)
BEAUEFLZ DS UM, HAIE Gtk.FileChooserAction.OPEN % = 8 Gtk.
FileChooserAction.SELECT FOLDER B4 -

set_local_only (local_only)

BB A AT DL SO
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set_show_hidden (show_hidden)
WE T DR R SR E % -

set_do_overwrite_confirmation (do_overwrite_confirmation)
REERFEAZ SR AEL -

get_filename ()
IR [E] SO FEAE 2 B e A SO - WNRIEF T 24030, 1B get filenames () &
=,

get_filenames ()
IR [AITE 2 Bl SO B B SR F B SRR - IR [EI R4 R H80T Bg 12, QSR |l H SRS
FEARH SO 24 20, BEIRBUEHA get_uris () BAE-

get_uri ()

IR [E) S G FRAE 2 Hie P A SR RURT e QR E AU 0T, B A ger_uris () U

get_uris()

IR B Y B H SR I E U B SR FR, IR AR R SEEERHIURI -

add_filter (filter)
Wi Gtk.Filerilter BISER filter B P Al AR T JE2R 53R - Y iR aS pk P S E
R RS A SRR -

class Gtk.FileFilter

set_name (name)

WETERN S T IR AT - XS RFES BRI 7 & -

add_mime_type (mime_type)
IIN—" AVF4A € FOMIMEZE B AL B 8 2% -

add_pattern (pattern)
IIN— SV shell KUk 192 R BRI BT 8 2 -
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Example

O S 4[]

i E(R) B

O 8% @] treeview.html
© FIUT{F R @ textview.html
i lenny B SRR

=IH [ git.mkd

(& iﬁ:ﬁﬁ D vim.mkd

I ms
I os
=R
TR=PeE
i= B A
i A
B3 T

oB

I T N v

from gi.repository import Gtk
class FileChooserWindow (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title="FileChooser Example")

box = Gtk.Box (spacing=6)
self.add (box)

(FTUaREE)
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buttonl = Gtk.Button ("Choose File")
buttonl.connect ("clicked", self.on_file_clicked)
box.add (buttonl)

button2 = Gtk.Button("Choose Folder™)
button2.connect ("clicked", self.on_folder_clicked)

box.add (button2)

def on_file_clicked(self, widget):

dialog = Gtk.FileChooserDialog("Please choose a file", self,

Gtk.FileChooserAction.OPEN,
(Gtk.STOCK_CANCEL, Gtk.ResponseType.CANCEL,
Gtk .STOCK_OPEN, Gtk.ResponseType.OK))

self.add_filters(dialog)

response = dialog.run()
if response == Gtk.ResponseType.OK:

print "Open clicked"

print "File selected: " + dialog.get_filename ()
elif response == Gtk.ResponseType.CANCEL:

print "Cancel clicked"

dialog.destroy ()

def add_filters(self, dialog):
filter _text = Gtk.FileFilter ()
filter_ _text.set_name ("Text files")
filter_text.add_mime_type ("text/plain™)
dialog.add_filter (filter_text)

filter_py = Gtk.FileFilter()
filter_py.set_name ("Python files")
filter_py.add_mime_type ("text/x-python™)
dialog.add_filter (filter_py)

filter_any = Gtk.FileFilter()
filter_any.set_name ("Any files")
filter_any.add_pattern("«")
dialog.add_filter (filter_any)

def on_folder_clicked(self, widget):
dialog = Gtk.FileChooserDialog("Please choose a folder",
Gtk .FileChooserAction.SELECT_FOLDER,
(Gtk.STOCK_CANCEL, Gtk.ResponseType.CANCEL,
"Select", Gtk.ResponseType.OK))
dialog.set_default_size (800, 400)

response = dialog.run()
if response == Gtk.ResponseType.OK:

print "Select clicked"

print "Folder selected: " + dialog.get_filename ()
elif response == Gtk.ResponseType.CANCEL:

print "Cancel clicked"

dialog.destroy ()

self,

(T TUIREE)
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(& ET)

win = FileChooserWindow ()

win.connect ("delete-event", Gtk.main_quit)
win.show_all ()

Gtk.main ()

4.1.18 Bill&HR

Gtk.Clipboard NAMEIRRME T — MEMEXIEL, I SCRFEE . # BN X S8R E A
F R RGBS E S~ B9« KNGS sh B o XL EiE Wl = F 775058 nk: AR . 1 H
Gtk.MenuTltem , FHXLEBNERIRELS Gt k. Button &R -

TR EBE ZME ISR, EREZHAE T, cirpsoarp MT H KIS HIFI KNG,
PRIMARY M7 ESERRZE H IS «

Clipboard %%

class Gtk.Clipboard

get (selection)
HRYE selection FKIBABRIHY Gt k. Clipboard -

selection IR FHEE— 1 BINEH A Gak . At om BISEH - FiE X AIME:
* Gdk.SELECTION_CLIPBOARD
e Gdk.SELECTION_PRIMARY

set_text (text, length)

BCE BY MR A A B 25 BRI STA -
text FE L0 BG4 & -
length 5E ZAFTRA T AR . ANERAFREEE D715 8 U AT LL 20

set_image (image)

WEBIER N 4 EREIE -
image AN Gdk . Pixbuf HISEMH] . ZM Gdk. Image IREL, fHH image.get_pixbuf () -

wait_for text ()

DA B R BB AR BN 2, AR SR BY AR O 25 803 = B A SCR R[] None -

wait_for_ image ()

M Gtk .Pixbuf IRFFERERAINEA - anRBYIEIR A i H BIREC MR A None -

store (
ZEEZIK%EF“ ZHMRAFBIMGRR I NZS, A I#E DL BT AR AETE Pl RE S ERR PR I 2T 2% -
clear ()

HERBIMGARAIAZ - BEAEER, FRESFREMREFTENNE -
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Example

Clipboard Demo

Copy Text | Paste Text

Clipboard Example

Copy Text | Paste Text Copy I..Flage Paste Image

Copy Image | Paste Image

from gi.repository import Gtk, Gdk

class ClipboardWindow (Gtk.Window) :

1)

< RIGHT,

<BOTTOM, 1, 1)

—BOTTOM, 1, 1)

def

def

def

_ init_ (self):

Gtk.Window.__init__ (self, title='Clipboard Demo')
grid = Gtk.Grid()
self.clipboard = Gtk.Clipboard.get (Gdk.SELECTION_CLIPBOARD)

self.entry = Gtk.Entry ()
self.image = Gtk.Image.new_from_stock (Gtk.STOCK_STOP, Gtk.IconSize.MENU)

button_copy_text = Gtk.Button('Copy Text')
button_paste_text = Gtk.Button('Paste Text')
button_copy_image = Gtk.Button ('Copy Image')
button_paste_image = Gtk.Button('Paste Image')

grid.attach(self.entry, 0, 0, 1, 1)
grid.attach_next_to(self.image, self.entry, Gtk.PositionType.BOTTOM, 1, 1)
grid.attach_next_to(button_copy_text, self.entry, Gtk.PositionType.RIGHT, 1,

grid.attach_next_to(button_paste_text, button_copy_text, Gtk.PositionType.
1, 1)
grid.attach_next_to(button_copy_image, button_copy_text, Gtk.PositionType.

grid.attach_next_to(button_paste_image, button_paste_text, Gtk.PositionType.
button_copy_text.connect ('clicked', self.copy_text)
button_paste_text.connect ('clicked', self.paste_text)
button_copy_image.connect ('clicked', self.copy_image)
button_paste_image.connect ('clicked', self.paste_image)

self.add(grid)

copy_text (self, widget):
self.clipboard.set_text (self.entry.get_text (), -1)

paste_text (self, widget):
text = self.clipboard.wait_for_text ()

(FARER)
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(& ET)

if text != None:
self.entry.set_text (text)

else:
print 'No Text on the clipboard'

def copy_image(self, widget):
if self.image.get_storage_type () == Gtk.ImageType.PIXBUF:
self.clipboard.set_image (self.image.get_pixbuf ())
else:
print 'No image has been pasted yet'

def paste_image (self, widget):

image = self.clipboard.wait_for_image ()
if image != None:

self.image.set_from_pixbuf (image)
else:

print 'No Image on the clipboard’

win = ClipboardWindow ()

win.connect ('delete-event', Gtk.main_quit)
win.show_all ()

Gtk .main ()

4.1.19 HEHFF

HEfE: KT3.03 A K IPyGObjectE — 1 bug FEHEH TN BENIERG, UL T FIF]F 25K PyGObject HFIRRAK
F%T3.03-

%E?ﬁ1’¢]5ﬂlﬁﬁyﬁ?§y}ﬁﬁ, BEMH crk. Widget.drag_ source_set () HEE— ) FE AR
f, RIEHEE ctk.widget.drag dest_set () WEMMIIEEM, RE EWEG L OEMEXME
2,

B - % TR EMHIHFANMEFEH Gtk.widget.drag source set () F Gtk.widget.
drag_dest_set () , T —LEFRMEEL FI Gek. TreeView Ml Gtk. TconView)s

— A EAR R SR R BRI B B <drag-data-get” {55, H (% “drag-data-received” {5
T BEZEIRIINEEANTE E B DX IBURT A2 R A B 7 I ZESK B RSN E 5 R AR A cak.
DragContext X R H. -

BAEVRAN B p3E e a2 8dE , RUAUFH Grk. selectionData HigetSsettiE 5 “drag-data-get”
F “drag-data-received” 5 5HMH) Gtk . SelectionData BERXH »

Target Entries

BN E A YR A H B A A MR R, FHE — D Grk.TargetEntry's BISIR . Grk.
TargetEntry TR T HHEIR IR A A B8 B BB — 7 8% -

AWM Gtk TargetEntry 's YRBLH - Q7RG (] B #RSCRFH BT B I S8R AN A
KA, ATLUEA R mentioned here o WIRFREHHE P I AOEUIR I EOR BE N B Z2 1031k,
MIFEMFH k. TargetEntry.new() A% Gtk. TargetEntryEl/‘] °
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kL WIRFISPOE 3

class Gtk.Widget

drag_source_set (start_button_mask, targets, actions)

BETEF AR -

start_button_mask &% :attr:Gdk.ModifierType FI1H &1 8 T MM R A EER FHEH - tar-
gets =—"\> Gtk.TargetEntry WIFIRMAR T Z EIFMH I Z BIZHIESE - actions & Gdk.
DragAction MIZHERL T ATRERFEFRBNIE -

drag_dest_set (flags, targets, actions)

BEEF NI E -

flags N Gtk.DestDefaults HHAEGHEE | HFHL LR FIBNE . targets & Gtk. TargetEnt ryff] #)
FIFRIGA T H VRS H B Z (B V%GR - actions 7& Gdk .DragAction HIHEHEIA T Al RERIHEFRBNIE -

drag_source_add_text_targets ()
drag _dest_add_text_targets()

WIN Gtk . TargetEnt ry NIHIREHP), HEET —BICK.

drag_source_add_image_targets ()
drag_dest_add_image_targets ()

W Gtk. TargetEnt ry NIEHIRELE B, HAE T class: GdkPixbuf Pixbuf -

drag source_add_uri_targets()
drag _dest_add_uri_targets ()

SN Gtk . TargetEntry HHEHIRECE ), HEET —1 URISIFE .-

class Gtk.TargetEntry

static new (farget, flags, info)

BT H T A

target R—FF A T BT SR AR LA -

flags FHEFRIEARAEHEIIF B 2 B 554, 7 6tk.TargetFlags M A:
. SAME_APP - AfEMFIREF AL -

.SAME_WIDGET - R 7EAH R (A £ -
.OTHER_APP - HIEARFFESFE{Z# -
.OTHER_WIDGET - HAEAN[RIFE A (%52 -

¢ Gtk.TargetFlags
* Gtk.TargetFlags
* Gtk.TargetFlags

e Gtk.TargetFlags

info JIRLFTEFFID, AT LU RAE A — IR HE TR B R AR EE F -

class Gtk.SelectionData

get_text ()

1R [Flselection data 3, & B SCAREHE -

set_text (text)

1% Eselection datatd & B SUAN text -
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get_pixbuf ()

1% [Hlselection datafl & [ipixbuf {4 -

set_pixbuf (pixbuf)
1% B selection datafl & Hlpixbuf 4y pixbuf -

HWHIFEES
& i & BFATL R HHY
drag-data-get Fo ¥ H M5 RETERT HFERIRS B FR% 50

drag-data-delete

action’’J Gdk.DragAction. MOVE HIFEfEIRIESERL

SERL ‘move’ BRERMERTEFEUE |

drag-data-end

HETRSERL

B E RS REIE

Drag Destination Signals

4T fil & BT | 38R H Y

drag-motion R E S sh 2 B | H v e i X
drag-drop 78 H 3 DR 1 EbR A VFAETR & I B0 iU
drag-data-received | 7% H HERE] [ 2% IRE B2 [E % et 5 s

Example

Drag and Drop demeo - 0O X

=

item 1

item 2

Drop

' Images

something on me

@ Text

from gi.repository import Gtk, Gdk, GdkPixbuf

(TARGET_ENTRY_TEXT, TARGET_ENTRY_PIXBUF) = range (2)
(COLUMN_TEXT, COLUMN_PIXBUF) = range (2)

DRAG_ACTION = Gdk.

DragAction.COPY

class DragDropWindow (Gtk.Window) :

def _ init__ (self):

[@itiz29)
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Gtk.Window.__init__ (self, title='Drag and Drop demo')

vbox = Gtk.Box(orientation=Gtk.Orientation.VERTICAL, spacing=6)

self.add (vbox)

hbox = Gtk.Box (spacing=6)
vbox.pack_start (hbox, True, True, 0)

self.icon_view = DragSourcelconView ()
self.drop_area = DropArea ()

hbox.pack_start (self.icon_view, True, True, O0)
hbox.pack_start (self.drop_area, True, True, 0)

button_box = Gtk.Box (spacing=6)
vbox.pack_start (button_box, True, False, 0)

image_button = Gtk.RadioButton.new_with_label_ from_widget (None, 'Images')

image_button.connect ('toggled', self.add_image_targets)
button_box.pack_start (image_button, True, False, 0)

text_button = Gtk.RadioButton.new_with_label_from_widget (image_button, 'Text')

text_button.connect ('toggled', self.add_text_targets)
button_box.pack_start (text_button, True, False, 0)

self.add_image_targets ()

def add_image_targets(self, button=None) :
targets = Gtk.TargetList.new([])
targets.add_image_targets (TARGET_ENTRY_PIXBUF, True)

self.drop_area.drag_dest_set_target_list (targets)
self.icon_view.drag_source_set_target_list (targets)

def add_text_targets(self, button=None) :
self.drop_area.drag_dest_set_target_list (None)
self.icon_view.drag_source_set_target_list (None)

self.drop_area.drag_dest_add_text_targets()
self.icon_view.drag_source_add_text_targets()

class DragSourcelIconView (Gtk.IconView) :

def _ init_ (self):
Gtk.IconView._ init__ (self)
self.set_text_column (COLUMN_TEXT)
self.set_pixbuf_column (COLUMN_PIXBUF)

model = Gtk.ListStore (str, GdkPixbuf.Pixbuf)
self.set_model (model)

self.add_item('item 1', 'image')
self.add_item('item 2', 'gtk-about")
self.add_item('item 3', 'edit-copy')

self.enable_model_drag_source (Gdk.ModifierType.BUTTON1_MASK,
self.connect ('drag-data-get', self.on_drag_data_get)

[1, DRAG_ACTION)

(T TUIREE)
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def on_drag_data_get(self, widget, drag_context, data, info,
selected_path = self.get_selected_items () [0]
selected_iter = self.get_model().get_iter (selected_path)

if info == TARGET_ENTRY_TEXT:

time) :

text = self.get_model () .get_value (selected_iter, COLUMN_TEXT)

data.set_text (text, -1)
elif info == TARGET_ENTRY_PIXBUF:

pixbuf = self.get_model () .get_value (selected_iter, COLUMN_PIXBUF)

data.set_pixbuf (pixbuf)

def add_item(self, text, icon_name):
pixbuf = Gtk.IconTheme.get_default () .load_icon (icon_name,
self.get_model () .append([text, pixbuf])

class DropArea (Gtk.Label) :
def _ init_ (self):

Gtk.Label.__init__ (self, 'Drop something on me')
self.drag_dest_set (Gtk.DestDefaults.ALL, [], DRAG_ACTION)

16, 0)

self.connect ('drag-data-received', self.on_drag_data_received)

def on_drag_data_received(self, widget, drag_context, x, y, data, info, time):

if info == TARGET_ENTRY_TEXT:

text = data.get_text ()

print 'Received text: ' Stext
elif info == TARGET_ENTRY_PIXBUF:

pixbuf = data.get_pixbuf ()
width = pixbuf.get_width()
height = pixbuf.get_height ()

print 'Received pixbuf with width px and height Px

win = DragDropWindow ()

win.connect ('delete-event', Gtk.main_quit)
win.show_all ()

Gtk.main ()

' % (width, height)

4.1.20 Glade and Gtk.Builder

Gtk Builder A UEARRR S — RO RIRA LR R - SR M — 1 XML iR L
R 55 I Builder 6 N XMUAA L FE 3 F £ O EE SORSTELA) . Glade BLFR 7] DL (R A B F

BhYm 5 XMLICPETT LA—FRh WYSIWYGFT WL B[ FT#5) 5 =X s i S e -
XM AEREM A
o SEHDRIG-
o UL EINESHEES, B AT LIEG#HUL
o HGRIEELE AT AT LAAE R UT -
o UIRY##IAR S IEAE (3 R 9RAETE S A AL -

TIRTE R PO FEES RS, B2 Gtk. Builder RVFIREEFIER T SSIEF I IhEE -
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B In#; .glade X4

BILIRFEE P LHEGlade - H RE K T GladeMERE , FILXEAFFEMNE - AT IR EIE—
NHE—MEHE O HRFHR example.glade - FZHIXMLIAFB RERAR T IHIXFE:

<?xml version="1.0" encoding="UTF-8"?>
<interface>
<!-- interface-requires gtk+ 3.0 —-->
<object class="GtkWindow" id="windowl">
<property name="can_focus">False</property>
<child>
<object class="GtkButton" id="buttonl">
<property name="label" translatable="yes">button</property>
<property name="use_action_ appearance">False</property>
<property name="visible">True</property>
<property name="can_focus">True</property>
<property name="receives_default">True</property>
<property name="use_action_appearance">False</property>
</object>
</child>
</object>
</interface>

B Python FINEGX D XA TFE— Gek. Builder X5 .

builder = Gtk.Builder ()
builder.add_from_file("example.glade™)

B ATINEFTE example.glade & X HI%T 5 E|Buildeerf G 7 -
IR AT U E 5 5 o RS HnE T uple H 5 E X LK EEZ TR -

# we don't really have two buttons here, this is just an example
builder.add_objects_from_file("example.glade", ("buttonl", "button2"))

X PR AR T A AT AZE A B BT 5 o AT N RECH Gtk . Builder. add_from_string () F
Gtk.Builder.add objects_from string() , MATMNSEHFEIEXMLFERF A CHA -

PiEEStes

IMAEBA T E BoR B0 E O A HIER Ik 7 - B EAZE O LA Gtk .window. show_all ()
Tk, ABERA TG R EATRON S ?

window = builder.get_object ("windowl™)
window.show_all ()

F—MEHERT LA Gtk.Builder.get_object () HIEFTEHHT id FeIREL - WIS, EfEH .
IR AT LU E A X R 3| — 151 5£

builder.get_objects ()

EEES

Glade 1 {15 X /RAEZE HEBIR(CRS AR AL 5 AO0 ATRE,  HELXANE 22 Mbuilder fNEEE— Pt
ZIH BTN EEHEET . BME —HFEPREGlade T FIBESHAT o Gl 73N TERHIE TR K&
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O, PrLARATA S O “delete-event” 15 5 X B AL F KN AL “onDeleteWindow™” ,  “pressed” {55 15 B AL FH bR %5
“onButtonPressed” - IIEXMLICAFFE LRGN HXMET

<?xml version="1.0" encoding="UTF-8"?>
<interface>
<!-- interface-requires gtk+ 3.0 ——>
<object class="GtkWindow" id="windowl">
<property name="can_focus">False</property>
<signal name="delete-event" handler="onDeleteWindow" swapped="no"/>
<child>
<object class="GtkButton" id="buttonl">
<property name="label" translatable="yes">button</property>
<property name="use_action_appearance">False</property>
<property name="visible">True</property>
<property name="can_focus">True</property>
<property name="receives_default">True</property>
<property name="use_action_appearance">False</property>
<signal name="pressed" handler="onButtonPressed" swapped="no"/>
</object>
</child>
</object>
</interface>

IR FA T ARG T E LA TR KL - onDeleteWindow RAZTE B Gtk .main_quit () - HLH
PN RATRI BEARZFTEN 545 5 “Hello World!” , B IRATE LR ECE R

def hello(button):
print "Hello World!"

BN, BAZEERE SR E - Al BT IERE 1 H 24 T I B R B BT dicr F71%

ﬁﬁ%?Gtk.Builder.connect_sigﬂals():E%EO

handlers = {
"onDeleteWindow": Gtk.main_quit,
"onButtonPressed": hello

}

builder.connect_signals (handlers)

— MR T ER B — 1 & B R EISE, FEFABF] 7 P R RS A B T

class Handler:
def onDeleteWindow (self, *args):
Gtk.main_quit (xargs)

def onButtonPressed(self, button):
print 'Hello World!'

builder = Gtk.Builder ()
builder.add_from_file('builder_example.glade')
builder.connect_signals (Handler ())

Builder X%

class Gtk.Builder
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add_from_file (filename)

DREFH AT 45 € HO LI H & F Elbuilder 24 il FRIA ¥ «

add_from_string (string)

FRAT4E RE T4 B I8 FF £l builder = B FI A2 -

add_objects_from file (filename, object_ids)
5 Gtk.Builder.add from file () —Ff, {HRFMNE object_ids G| 2B ERIX S

add_objects_from_string (filename, object_ids)
5 Gtk.Builder.add from string() —t, {E2&FINE object_ids 7FZF8E RN G

get_object (object_id)
M Hbuilder INE XS G AHIRER object_id 15 5E I «

get_objects ()
REFE DB IR 5

connect_signals (handler_object)
E1A5 5 2 handler_object Y8 ERI 1% - handler_object 7] LA NALAR €1 & F IR S8 E R
FT AT RS FREEUR RN R, Flan— R EE T .

Example

The final code of the example

from gi.repository import Gtk

class Handler:
def onDeleteWindow (self, =xargs):
Gtk.main_quit (xargs)

def onButtonPressed(self, button):
print 'Hello World!'

builder = Gtk.Builder ()
builder.add_from_file('builder_example.glade')
builder.connect_signals (Handler ())

win = builder.get_object ('windowl")
win.show_all ()
Gtk.main ()

4.1.21 WRERS

GObject ZEMATRM T Gk+ M R RABFTFEZRIIEBMEMITIE . cobject . Gobject AL T Y&
WIFXT R T7 1, BRI A BG5S s -

AT R BPython L HLIGObject—LE B EL A J7 TH] -
M GObject.GObject4k &
— R4 HIGObject A LLUEIE Gobject . Gobject VM), (HiBH RO ERLFIML, ik FH%EE T

K. ctk.widget BiE— MK E cobject.Gobject KK - AIE—PMRAIROE— IR EXS
TEAE AOBT R Al H TR 8 -
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M Gobject.Gobject MK, FRILAAEIRAIIEKEF A cobject .GObject.__init_ () ,
BN SRAREI MK B Gek. Button , M YR Gtk.Button._ _init_ () , AR FEIXEE-

from gi.repository import GObject
class MyObiject (GObject.GObject) :

def _ init_ (self):
GObject .GObject.__init__ (self)

=

BT

5E A LR AEREREFEROES, TUEERS MO E - flin, EGTK+Em, 8—1 HF
FEER RIS BN) WX serveriZWUE 7= 42— DN GTK+EHELA BRI R LA S -

B M SHEHAT LI R — B AR ARG E M. S RBRGEHE EME S & B E
RN, BEHER(E S 28 E R RS -
BWfES

2% LIENSES

REFNES

" LLUBERINES R cobject . Gobject . _gsignals  FHFQEFAIES -
L AEFAVE SRR AT LUE L— BT, MITESERRE S MAR WA, M do_signal_name

class MyObject (GObject.GObject) :
__gsignals__ = {
'my_signal': (GObject.SIGNAL_RUN_FIRST, None,
(int,))
}

def do_my_signal (self, argqg):
print "class method for "my_signal' called with argument", arg

GOb ject . STGNAIL_RUN_FIRST fanE[E Tl & BISE— M Bo AR R 05 1 (Ak:meth:do_my_signal) -
WAL BN Gobject.SIGNAL_RUN _LAST ( HEEIE 5 M A M E = B A)F cobject.
SIGNAIL_RUN_CLEANUP (fEf§SMA Hifk/s— M EAH) -

FE_NSE, None FERESHHRERA, JEH N None -
(int,) FBRESHSE, HAES RBI— 1S58 BB int - SHERAT|R D LUESEER -
55 LU A GObject.GObject.emit () fil A

my_obj.emit ("my_signal", 42) # emit the signal "my_signal”, with the
# argument 42
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JB
GObject— MBLF FIFFE T & H XT3 B fget/set 715« B— 14k H Gob ject . Gob ject IFRED

ATLUE SUCHT B IE . B — DB YEIE N — A RBUIGE A 2 LB AN str, float, int%§) . HIIH Gtk. Button i)
“label” JE AL & T HER I SUA -

FHOEMBEYE
GObject.Gobject MM T Z MR EHMWEHAREHECEREM, cobject.Gobject.

get_property () Fl GObject .GObject.set_property () o

—LEE M A TR AR, T Hgetterflsetter o X THZELAY “label” B, B REL SR BALE
ZEM, Gtk.Button.get_label () fl Gtk.Button.set_label() o

(=S p) =

JE PR 2 F AR E S, Bl ffpythonsg B SRR, — B E AR ARESZ BIERIERSAL . BiEAT L
Bt Gobject .property () Bl

from gi.repository import GObject
class MyObiject (GObject.GObject) :

foo = GObject.property (type=str, default='bar')
property_float = GObject.property (type=float)
def  init__ (self):

GObject .GObject.__init__ (self)

R LR R AA S, BT ROy FERy . BXHEM, RAT DL B M B U — e hr
Sflags, RIEHIILEIR - #385H cobject.PARAM READABLE (HAEET SMERCIBILED), cobject.
PARAM WRITABLE (RP]E), GObject.PARAM READWRITE (public):

foo = GObject.property (type=str, flags = GObject.PARAM READABLE) # won't be writable
bar GObject .property (type=str, flags = GObject.PARAM _WRITABLE) # won't be readable

R AT LUl Gobject . property () 5 BRAUENHFT SIRHTHI MECR € LB -

from gi.repository import GObject
class MyObiject (GObject.GObject) :

def _ init_ (self):
GObject .GObject.__init__ (self)

@GObject .property
def readonly(self):
return 'This is read-only.'

PRAT AE T DA S AR B R 1«

my_object = MyObject ()
print my_object.readonly
print my_object.get_property ("readonly")

WA B R R B R SR EM B MERT %, FEEMAENE RPN
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from gi.repository import GObject

class MyObject (GObject.GObject) :

__gproperties__ = {
"int-prop": (int, # type
"integer prop", # nick
"A property that contains an integer", # blurb
1, # min

5, # max
2, # default
GObject .PARAM_READWRITE # flags

)

def _ init_ (self):
GObject .GObject.__init__ (self)
self.int_prop = 2

def do_get_property(self, prop):

if prop.name == 'int-prop':
return self.int_prop
else:
raise AttributeError, 'unknown property ¢s' % prop.name

def do_set_property(self, prop, value):
if prop.name == 'int-prop':
self.int_prop = value
else:
raise AttributeError, 'unknown property ¢s' % prop.name

& TE ) 7058 o GObject.GObject._ gproperties_ FHOE S, HE do_get_property A
do_set_property JAbH -

AR

S EIERELT, 2% — 155, “notify::property_name” :

my_object = MyObject ()

def on_notify_foo(obj, gparamstring):
print "foo changed"

my_object.connect ("notify::foo", on_notify_foo)

my_object.set_property ("foo", "bar") # on_notify foo will be called

API

class GObject.GObject

get_property (property_name)
IRBUS P E -
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set_property (property_name, value)

BB BYE property_name WIEN value -

emit (signal_name, ...)

MAZAES signal_name - (55 WIZELL TG E RS, Bla0, WRFHESEE N (int,) , N
R TN A

self.emit (signal_name, 42)

freeze notify ()
KRS REEFTH “notify::” 1§ 5 (X LEE S EEBMENENMA) 185 thaw_notify () HH

H
BUVOAH freeze notify () WER with B8], sXFERTLARALR thaw _notify () TEWEAIBRETR
JE WA

with an_object.freeze_notify():
# Do your work here

thaw_notify ()
fRVRFTE I freeze n otify() VREEHY “notify::” E5.

EVWREAHEMER thaw_notify () i with 1BT)5 freeze notify () —&fFEH -

handler block (handler_id)
PH ZE 2 1) 1 &b 22 0R 28 handler_id W EAEFES M A Z N E#H A HEA A, HF
handler_unblock () #FEMA . EFit “HE” — M ESLEHEEHERERNS XHE, F54
HH R EC 5 2 Fif P ZE ICESOR [R] A BT BELZE A RER PR IR -
# W handler block() 5 with A —EMH, XHESEEBMARNERE BN HAH
handler unblock ()

with an_object.handler_block (handler_id) :
# Do your work here

handler_unblock (handler_id)
BUH handler block () BRI - IHEEFOHE KSRGS HM LRSS, HHEEIEUEHE

EMFRIREZ ISR -
BIWAEEREEH handler_unblock () MRS with EA]—&MH handler_block () -

__gsignals___

— MR AT LUE SR 5 7 4 -
FURAREF-PITEHE—TERIES - keyWESHET, ER—1Td, WT:

(GObject .SIGNAL_RUN_FIRST, None, (int,))

GObject.SIGNAL RUN_FIRST A] L\#E N Gobject.SIGNAL_RUN_LAST Bi# GObject.
SIGNAI_RUN_CLEANUP - None NS HNRMEIEA . (int,) WSEWIFIE, LILILES L

=8

__gproperties_

__gproperties  FHZE—ALUE IREIX SUBERBME - X AW B7720E TR
'fé, J:Ei’ﬁéﬁﬂ AT IEBE NN - ATTERIE SR T LU BIEEE S iR E, BEERRMRK
SH/MEZ 3K

key NEMERIZT -
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value AFHABEMERITH . TTHFITREMIBAKBTHE PR, H-BREOHSEE NEIT

=,
FH—PIENBHERRIBI int, float %)

FATERBER/NZOR), BN EEAEIEMANTFE . XEEHTE RRNE
AESHORREFE, 18.GUI builder Glade -

FENDRBUROFEASSE, A —1ERD, MRBEENTE . RS Glade JE

{LIRE Fp-fe FH Y -
5 B — ™ R B M 8 W Efags: :GObject . PARAM_READABLE

::const::GObject. PARAM_WRITABLE,  GObject .PARAM_READWRITE - 18 g 3 1’|‘]
SFF], XHFANEFZEENSE -

TCAA R BEARE T B R B CTH M — 1T E) - BRaE THMNEER.
WRKIH bool B str, BIUNTENEHEBINE -
WREI N int B float , BNUPTTREFHWNAIR/IME, BLD NAHEEHIRK
B, BRI HEEINME -
MR RIAR FHEXEE, MEERIMITTE -

GObject . SIGNAL_RUN_FIRST
FEES AR S BRI B % -

GObject .SIGNAL_RUN_LAST

FEAE 5l A 58 = I BOR AL B 7 i -

GObject . SIGNAL_RUN_CLEANUP
FEAE SR SJa — P BOR A i -

GObject . PARAM_READABLE
JEIE R .

GObject .PARAM WRITABLE
RIS .

GObject .PARAM READWRITE
RS

4.1.22 Stock ltems

Stock items represent commonly-used menu or toolbar items such as “Open” or “Exit”. Each stock item is
identified by a stock ID; stock IDs are just strings, but constants such as Gt k. STOCK_OPEN are provided to avoid

typing mistakes in the strings.

Gtk .STOCK_ABOUT

Gtk .STOCK_ADD

Gtk .STOCK_APPLY

Py
Farid
\

Gtk .STOCK_BOLD

A
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Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

STOCK_CANCEL

STOCK_CAPS_LOCK_WARNING

STOCK_CDROM

I:. =] .:I
STOCK_CLEAR
=
STO
STOCK_COLOR_PICKER

V4

STOCK_CONNECT

CK_CLOSE

r[
=4

STOCK_CONVERT

%

STOCK_COPY

k=

STOCK_CUT
(24

STOCK_DELETE

STOCK_DIALOG _AUTHENTICATION

Y

)|
STOCK_DIALOG_INFO

STOCK_DIALOG_WARNING

A

STOCK_DIALOG_ERROR

=
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Gtk .STOCK_DIALOG_QUESTION

Gtk .STOCK_DISCARD

=

Gtk .STOCK_DISCONNECT
<
Gtk.SEQCK_DND
g|
Gtk .STOCK_DND MULTIPLE
s
Gtk.SEpCK_EDIT
Gtk .STOCK_EXECUTE
o
Gtk .STOCK_FILE

]

Gtk .STOCK_FIND
=
S
Gtk .STOCK_FIND_AND_REPLACE

4

Gtk .STOCK_FLOPPY

=

Gtk .STOCK_FULLSCREEN
151\

Gtk .STOCK_GOTO_BOTTOM

¥

Gtk .STOCK_GOTO_FIRST
LTR variant:

&
RTL variant:
=l

Gtk .STOCK_GOTO_LAST
LTR variant:
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=

RTL variant:

=

Gtk .STOCK_GOTO_TOP

*

Gtk .STOCK_GO_BACK
LTR variant:

@

RTL variant:

5
Gtk .STOCK_GO_DOWN
N 4

Gtk .STOCK_GO_FORWARD
LTR variant:

5

RTL variant:

Gtk .STOCK_GO_UP
@
Gtk .STOCK_HARDDISK
Gtk.S?OCK_HELP
B
Gtk .STOCK_HOME

feor

Gtk .STOCK_INDEX

L)

Gtk .STOCK_INDENT
LTR variant:

=

RTL variant:

=Y
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Gtk .STOCK_INFO

LE]

Gtk .STOCK_ITALIC
LA

Gtk .STOCK_JUMP_TO
LTR variant:

&

RTL variant:

&

Gtk .STOCK_JUSTIFY_ CENTER
Gtk .STOCK_JUSTIFY FILL
Gtk .STOCK_JUSTIFY_ LEFT
Gtk.STOCK_JUSTIFY_ RIGHT

Gtk .STOCK_LEAVE_FULLSCREEN
H%H

Gtk .STOCK_MISSING_ IMAGE
<]

Gtk .STOCK_MEDIA FORWARD
LTR variant:

RTL variant:

Gtk .STOCK_MEDIA NEXT
LTR variant:

|

RTL variant:

IN
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Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

Gtk.

STOCK_MEDIA PAUSE

Il

STOCK_MEDIA_ PLAY
LTR variant:

RTL variant:

STOCK_MEDIA_ PREVIOUS
LTR variant:

]
RTL variant:

bl

STOCK_MEDIA RECORD

STOCK_MEDIA REWIND
LTR variant:

RTL variant:
[

STOCK_MEDIA STOP

L]

STOCK_NETWORK
=
STOCK_NEW

]

STOCK_NO

STOCK_OK

STOCK_OPEN

=

STOCK_ORIENTATION_PORTRAIT

&)
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Gtk .STOCK_ORIENTATION_ LANDSCAPE
&)
Gtk .STOCK_ORIENTATION_REVERSE_LANDSCAPE
')
Gtk .STOCK_ORIENTATION_REVERSE_PORTRAIT
Gtk .STOCK_PAGE_SETUP
Gtk .STOCK_PASTE
Gtk .STOCK_PREFERENCES
i@
Gtk .STOCK_PRINT
=l
=
Gtk .STOCK_PRINT_ERROR
Gtk .STOCK_PRINT_PAUSED

Gtk .STOCK_PRINT_PREVIEW

26}

Gtk .STOCK_PRINT_REPORT
Gtk .STOCK_PRINT_ WARNING

0

Gtk .STOCK_PROPERTIES
i
Gtk .STOCK_QUIT

4l

Gtk .STOCK_REDO
LTR variant:

&
h
RTL variant:

|

¥
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Gtk .STOCK_REFRESH
=
2=

Gtk .STOCK_REMOVE

Gtk .STOCK_REVERT_TO_ SAVED
LTR variant:

&

RTL variant:

Gtk .STOCK_SAVE
Gtk.STQCK_SAVE_AS

(0]
Gtk .STOCK_SELECT_ALL
Gtk .STOCK_SELECT_COLOR

il

Gtk.%EQCK_SELECT_FONT
s
Gtk .STOCK_SORT_ASCENDING
Hﬁ"z
Gtk .STOCK_SORT_DESCENDING
Gtk .STOCK_SPELIL_CHECK

4

Gtk .STOCK_STOP

Gtk .STOCK_STRIKETHROUGH
Y

Gtk .STOCK_UNDELETE
LTR variant:

S

RTL variant:

=
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Gtk .STOCK_UNDERLINE

(Al

Gtk .STOCK_UNDO
LTR variant:

RTL variant:

Gtk .STOCK_UNINDENT
LTR variant:

2
RTL variant:
=

Gtk .STOCK_YES

O

Gtk .STOCK_ZOOM_100
Gtk .STOCK_ZOOM FIT

Gtk .STOCK_ZOOM_ IN

@

4.2 GStreamer T & &%

4.2.1 GStreamerR %2 JL/IN NI THER
Overview

GStreamer;& — N EZHAMELR , TR ARSI - S RS EASE, X2 @ dEw s
RS R BRI S A TR ARSI -

&iE-pipeline

GStreamerJ TAE S AAFHE &, (RARGIE— TR SMEITTHRIEE, X5 Linuxiy 17 FEE AR
L, Bildn, — s &7 BB BRI R

foo@bar:~$ ps ax | grep "apache" |wc -1

XA B SR — D RES | R F IR E] 2 A1 & “apache” RIFERE I E1545 we &I Soit tHATEL
HATAT B ME—DER | E5E, HH | i< i HEd S AR ERRA -
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GStreamerf) T/EA NS BLEREL, GStreamer {RFIRZ TR BHEGER, & —PITEAR T FELFFER
o BAPRER—T:

gst—-launch-1.0 filesrc location=ﬁ@¢%@ﬁ@§ﬁ5.mp3 ! decodebin ! audioconvert ! alsasink

BITXAATLVRELAT AT SIS T B AR T, HIRAHRIRE = B B FH X5 R -

gst-launch-1.0 A] LFISRIZTT GStreamer &8, RAFEHFTEMFHPITE—1T—1 KRG T
LT, B— 1SR ) R . A ReI DIE  BEmSfTRE a0 |« FERFGLEE 7L ITE,
FAIE BB —T:  a filere——XMICENARMBEEINE T — D30, FRIZTTENIRZE T location &
MWW T &R, 2T BMERATVEAW - b, decodebin——FATFHEM filesre fETS, KL FATEH TiX
TLE . XPMTEE D BER/NFRK, B2 BEGSCHErIREIIFEG 6 i —LEGStreamer T R RS -
B, BT mp3 AR A] LU R mad fAE 23— F - c. audioconvert———" & H LA HE & A HERIE
B, BREEASBR\E R AFER, R EFHILTTERM— T . d alsasink——X MR MAIEIR
B, BRI VR A S P FH ALSAfE B4R TR R o

VEGEXE, HATHAT LA EERMAFAE T, EE RN EREE AT AT L,

foo@bar:~$ gst-inspect-1.0 ‘

XAAFIE T A AR, REA LERZa < BEERE—TTROFEAGEE, Bl filesrc TTR:

foo@bar:~$ gst-inspect-1.0 filesrc ‘

N A EGStreamer AH R ATE, —E NATREARTUR X pad, cap IXEARERE, BAZYL bin F
ghost pad | » HELXEATEEF L IR - o

Jt.Zelement

HELBNEE R TEE, MTRREEEL. 81" TEZBEREBUHEARTEZTER . HlW,
volume T0E (KEEENEE) B 1K volume 7] LUK B HEHATSE - HIR0IE B CREER B ES
REMTEXEREME -

pad
B— A TLEEA B RELEEIR R AR, Blpad . WIRARIEITTREE— DX AR SR —La

HRE . AETHAEAPIMEEL T, R LEARKNETEAGEE, XpiZpadZMHIE. HKE
HBouERH— ¥ Apad (Wfsink) F1— %0 pad(P fiisre) - BRI, Bl T E IR E B R 2 X AY:

[src] ! [sink src] ! [sink src] ! [sink]

BANKITEE RE —Tsre pad SRR ME R (Wifilesrc) - B FREJLANTCERIE B f—Lah 2,
R At 1176 sink Fllsre pad (40 decodebinflaudiocovert) , F/F—1TCE REWIEE (flilalsasink) - 4R
f#H gst-inspect-1.0 ML EE —MILRNFEM EEN, MEdHiZTERpadEE -

FEEARES P RFZIN NI S AR B2, sre pad@ R & 2 EE o 5, RIECHR A0 ) Hi o s
TMisink padJ2& AR FZCEE i 5., RIEGEE 8050 A -

ME, —MRUE, src pad AREERE S sink pad - X9, HFISIHLNERFELER,  ghost pad i Ui it 2
AR R pad, BKIES % 5 TH BB FIE -

cap

HAEL T T padfINEEE — NILREIRJE — PNICRIBIRRZE EARE T, 2] ATieT
cap « B—PILRAVEFFERcap, capBTEZTTR A IR 2EHER (GRS ILEMM) - *
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A] AEcap Al LR 2 _E AT AR 2 At 2 Vs Rl A s AN

bin

1RZ NAFf#bin, HSCEIRMEE - binfi g —MERER T2, TLURREZ N TR BGHE— Bt - f
WIRERZ D IC R FRMERS A B — L) . S RIERER A —%, R LB X ST R iuHE—
bin GRIE—12E) B, DU UREURT DUE AbinR 5| FLXEETER T - XEHSbinZ /i T — &, filn
REVEER a ' b ! c ! d, RELIEAMITEGE mybin, 5XEE SR E A mybinff S0 &5(HT a ! b !
c ! do

ghost pad
YOREIEE T — I bindf7E BAE TIREZ TR, ZbinZ i TR BE XWTTE, ZITE% T RHEE

FITCE - ZMEXEE, REbinfR BAMTFZEE B C.Fpad, B H C.Hpad2#E#E Fbin B T E Mpad |, X
WAE ghost pad T o BARAIE—"Tbinff, /REIE T ghost pad H- il 1 Z LR EEW—TTE -

Example

EAZU, LT

import gi

gi.require_version('Gst', '1.0")

from gi.repository import Gst, GObject, GLib
GObject.threads_init ()

Gst.init (None)

class Play:
def _ init__ (self):
self.pipeline = Gst.Pipeline()

self.audiotestsrc = Gst.ElementFactory.make ('audiotestsrc', 'audio')
# set property of element

# self.audiotestsrc.set_property('freq', 300)

print ('freqg: ' %$self.audiotestsrc.get_property('freq'))
self.pipeline.add(self.audiotestsrc)

self.sink = Gst.ElementFactory.make('alsasink', 'sink")
self.pipeline.add(self.sink)

self.audiotestsrc.link (self.sink)
self.pipeline.set_state (Gst.State.PLAYING)
start = Play ()

loop = GLib.MainLoop ()
loop.run ()

LRI ARG, (A AT EF TR

gst-launch-1.0 audiotestsrc ! alsasink
gst—-launch-1.0 audiotestsrc freg=300 ! alsasink

TATE_LHEAIF T EGUL, LB ERRRE—DEIEMSEENA -
158 FH Glade i) g A B FH 57 T -
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<?xml version="1.0" encoding="UTF-8"7?>
<interface>
<!-- interface-requires gtk+ 3.0 ——>
<object class="GtkWindow" id="windowl">
<property name="can_focus">False</property>
<child>
<object class="GtkBox" id="box1l">
<property name="visible">True</property>
<property name="can_focus">False</property>
<child>
<object class="GtkEntry" id="entryl">
<property name="visible">True</property>
<property name="can_focus">True</property>
<property name="invisible_char">.</property>
<property name="invisible_char_set">True</property>
<property name="input_purpose">alpha</property>
<signal name="activate" handler="on_freq changed" swapped="no"/>
</object>
<packing>
<property name="expand">False</property>
<property name="fill">True</property>
<property name="position">0</property>
</packing>
</child>
<child>
<object class="GtkButton" id="buttonl">
<property name="label" translatable="yes">Play</property>
<property name="visible">True</property>
<property name="can_focus">True</property>
<property name="receives_default">True</property>
<property name="image_position">bottom</property>
<signal name="clicked" handler="on_play_clicked" swapped="no"/>
</object>
<packing>
<property name="expand">False</property>
<property name="fill">True</property>
<property name="position">1</property>
</packing>
</child>
<child>
<object class="GtkButton" id="button2">
<property name="label" translatable="yes">Stop</property>
<property name="visible">True</property>
<property name="can_focus">True</property>
<property name="receives_default">True</property>
<signal name="clicked" handler="on_stop_clicked" swapped="no"/>
</object>
<packing>
<property name="expand">False</property>
<property name="fill">True</property>
<property name="position">2</property>
</packing>
</child>
<child>
<object class="GtkButton" id="button3">
<property name="label" translatable="yes">Quit</property>
<property name="visible">True</property>
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<property name="can_focus">True</property>

<property name="receives_default">True</property>

<property name="halign">end</property>
<property name="use_underline">True</property>

<signal name="clicked" handler="on_quit_clicked" swapped="no"/>

</object>
<packing>
<property name="expand">False</property>
<property name="fill">True</property>
<property name="position">3</property>
</packing>
</child>
</object>
</child>
</object>
</interface>

-l SE LV ER

import gi

gi.require_version('Gst', '1.0")

from gi.repository import Gst, GObject, Gtk
GObject.threads_init ()

Gst.init (None)

class Play:
def _ init_ (self):
handlers = {
'on_play_clicked' : self.on_play,
'on_stop_clicked' : self.on_stop,
'on_quit_clicked' : self.on_quit,
'on_freqg changed' : self.on_freqg_change,

self.builder = Gtk.Builder()
self.builder.add_from_file('audiotest_gui.glade')
self.builder.connect_signals (handlers)

# Gstreamer gays
self.pipeline = Gst.Pipeline()

self.audiotestsrc = Gst.ElementFactory.make ('audiotestsrc',

freq = self.audiotestsrc.get_property('freqg')
self.pipeline.add(self.audiotestsrc)

self.sink = Gst.ElementFactory.make('alsasink', 'sink")

self.pipeline.add(self.sink)
self.audiotestsrc.link (self.sink)

entry = self.builder.get_object ('entryl")
entry.set_text (str(freq))

win = self.builder.get_object ('windowl")
win.connect ('delete-event', Gtk.main_quit)
win.show_all ()

'audio')

(T TUIREE)
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def on_freq change(self, widget, =xargs):
print ('freqg changde...")
entry = self.builder.get_object ('entryl")
freqg = entry.get_text ()
self.audiotestsrc.set_property('freqg', int (freq))

def on_play(self, =xargs):
print ('palying...")
self.pipeline.set_state (Gst.State.PLAYING)

def on_stop(self, *args):
print ('stoped."')
self.pipeline.set_state (Gst.State.NULL)
#self.pipeline.set_state (Gst.State.PAUSED)
#self.pipeline.set_state (Gst.State.READY)

def on_quit (self, *args):
Gtk.main_quit ()

start = Play()
Gtk .main ()

22 3k

Getting started with GStreamer with Python

4.2.2 GStreamerZ 3|2 1%

ﬁﬁpla}'binmﬁ/\”?&ﬁuﬁ’] HEL B PR ES, — Bk, B2 BRSO EM SR 2 ik

playbin IR FF B FL KA IX M FEFHY:

playbin

\ \

\ | | \ \

| ->—| optional stuff |->-| autoaudiosink |[->—|->-
—Audio Output

\ \ | | \ \

\ | | == ‘
uri ->-|->-| uridecodebin |

\ | | —= ‘

\ \ \ \ \ \

‘ ->—| optional stuff |->-| autovideosink |[->-[->—

—Video Output
\ | \ \ \ |
\ \

“uri” JB 1% AT LA AL T GStreamer i 1 SCFRFAU P - playbin SCHRFIRResink B pl HAREY, L R3A T4 N i
R LD - —BORUL, playbin/s @ & BRI EHFIRFTEM—1), FIIR AETEE AL playbinit H K H
AORFIE, JTAERI AR A ER A -
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Example 1: #EHGEHR

import sys, os

import gi
gi.require_version('Gst', '1.0")
from gi.
GObject.
Gst.init (None)

class PlayBin (Gtk.Window) :

def

def

def

repository import Gst, Gtk, GObject
threads_init ()

__init_ (self):

Gtk.Window.__init__ (self, title='Audio Player')
self.set_default_size (300, -1)

self.connect ('delete-event', Gtk.main_quit)

vbox = Gtk.VBox ()
self.add (vbox)

self.entry = Gtk.Entry()

vbox.pack_start (self.entry, False, True, 0)
self.button = Gtk.ToggleButton('Start")
self.button.connect ('clicked', self.start_stop)
vbox.add (self.button)

self.show_all ()

# build a palyer

self.player = Gst.ElementFactory.make('playbin', 'player')
# we don't need video output

#fakesink = Gst.ElementFactory.make ('fakesink', 'fakesink')
#self.player.set_property ('video-sink', fakesink)

bus = self.player.get_bus ()

bus.add_signal_watch ()

bus.connect ('message', self.on_message)

start_stop(self, widget):
if self.button.get_active():
filepath = self.entry.get_text ()
if os.path.isfile(filepath):
self.button.set_label ('Stop")
self.player.set_property ('uri', 'file://'+filepath)
self.player.set_state (Gst.State.PLAYING)
else:
self.player.set_state (Gst.State.NULL)
self.button.set_label ('Start")

on_message (self, bus, message):

t = message.type

if t == Gst.MessageType.EOS:
self.player.set_state (Gst.State.NULL)
self.button.set_label ('Start')

elif t == Gst.MessageType.ERROR:
self.player.set_state (Gst.State.NULL)
err, debug = message.parse_error ()
print ('Error: ¢s' %err, debug)
self.button.set_label ('Start')

(FARED)
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win = PlayBin ()
Gtk.main ()

A Fplaybinffi 1F 5 & & BB E MM, BB BEINEFEUMEE M E fakesink , X HH
FGstreamer#] /dev/null - {RURIEERBIASG, HFEERXHITRE

#fakesink = Gst.ElementFactory.make ('fakesink', 'fakesink')
#self.player.set_property('video-sink', fakesink)

Example 2: #HIFLSH) LR

=R LT BB AR BCILR SR 24T — M E 0, InRIRABZAETE E M E MU 726

enable_sync_message_emission () Hi%e

import sys, os

import gi

gi.require_version('Gst', '1.0")

from gi.repository import Gst, Gtk, GObject

# important!!! needed by window.get_xid(), xvimagesink.set_window_handle.
from gi.repository import GdkX1ll, GstVideo

GObject.threads_init ()
Gst.init (None)

class PlayBin (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title='Audio Player')
self.set_default_size (500, 400)
self.connect ('delete-event', Gtk.main_quit)

vbox = Gtk.VBox ()
self.add (vbox)

hbox = Gtk.HBox ()

vbox.pack_start (hbox, False, False, 0)

self.entry = Gtk.Entry()

hbox.pack_start (self.entry, True, True, 0)

self.button = Gtk.ToggleButton('Start")
self.button.connect ('clicked', self.start_stop)
hbox.add(self.button)

self.movie = Gtk.DrawingArea ()

vbox.add (self.movie)

# build a palyer

self.player = Gst.ElementFactory.make('playbin', 'player2')
bus = self.player.get_bus ()

bus.add_signal_watch ()

bus.connect ('message', self.on_message)
bus.enable_sync_message_emission ()

bus.connect ('sync-message::element', self.on_sync_message)

self.show_all()
self.xid = self.movie.get_property ('window') .get_xid()

(NIUREE)
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def start_stop(self, widget):
if self.button.get_active():
filepath = self.entry.get_text ()
if os.path.isfile(filepath):
self.button.set_label ('Stop'")
self.player.set_property('uri', 'file://'+filepath)
self.player.set_state (Gst.State.PLAYING)
else:
self.player.set_state (Gst.State.NULL)
self.button.set_label ('Start")

def on_message(self, bus, message):

t = message.type

if t == Gst.MessageType.EOS:
self.player.set_state (Gst.State.NULL)
self.button.set_label ('Start")

elif t == Gst.MessageType.ERROR:
self.player.set_state (Gst.State.NULL)
err, debug = message.parse_error ()
print ('Error: S$s' %err, debug)
self.button.set_label ('Start')

def on_sync_message(self, bus, message):
if message.get_structure () .get_name () == 'prepare-window-handle':
message.src.set_window_handle (self.xid)

win = PlayBin()
Gtk .main ()

Example 3: #H0E A E 7R

AT AL BB ﬁﬂ”@playbinﬁ@ videosink V) AT H C.HIGHostPad, F-7E_FTEIHEIN T

— IR IR/ NEE -

import sys, os

import gi

gi.require_version('Gst', '1.0")

from gi.repository import Gst, Gtk, GObject

# important!!! needed by window.get_xid(), xvimagesink.set_window_handle.
from gi.repository import GdkX1ll, GstVideo

GObject.threads_init ()
Gst.init (None)

class PlayBin (Gtk.Window) :

def _ init_ (self):
Gtk.Window.__init__ (self, title='Audio Player')
self.set_default_size (500, 400)
self.connect ('delete-event', Gtk.main_quit)

vbox = Gtk.VBox ()
self.add (vbox)

4.2. GStreamer % %2%
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hbox = Gtk.HBox ()

vbox.pack_start (hbox, False, False, 0)
self.entry = Gtk.Entry()

hbox.pack_start (self.entry, True, True, 0)
self.button = Gtk.ToggleButton('Start')
self.button.connect ('clicked', self.start_stop)
hbox.add (self.button)

self.movie = Gtk.DrawingArea ()

vbox.add (self.movie)

# build a palyer

self.player = Gst.ElementFactory.make('playbin', 'player2')

mybin = Gst.Bin()

timeoverlay = Gst.ElementFactory.make ('timeoverlay', 'timeoverlay')

mybin.add (timeoverlay)

pad = timeoverlay.get_static_pad('video_sink")
ghostpad = Gst.GhostPad.new('sink', pad)
mybin.add_pad (ghostpad)

videosink = Gst.ElementFactory.make ('autovideosink', 'autovideosin')

mybin.add (videosink)
timeoverlay.link (videosink)
self.player.set_property('video-sink', mybin)

bus = self.player.get_bus/()

bus.add_signal_watch ()

bus.connect ('message', self.on_message)
bus.enable_sync_message_emission ()

bus.connect ('sync-message::element', self.on_sync_message)

self.show_all ()
self.xid = self.movie.get_property ('window') .get_xid()

def start_stop(self, widget):
if self.button.get_active():
filepath = self.entry.get_text ()
if os.path.isfile(filepath):
self.button.set_label ('Stop')
self.player.set_property('uri', 'file://'+filepath)
self.player.set_state (Gst.State.PLAYING)
else:
self.player.set_state (Gst.State.NULL)
self.button.set_label ('Start')

def on_message(self, bus, message):

t = message.type

if t == Gst.MessageType.EOS:
self.player.set_state (Gst.State.NULL)
self.button.set_label ('Start')

elif t == Gst.MessageType.ERROR:
self.player.set_state (Gst.State.NULL)
err, debug = message.parse_error ()
print ('Error: $s' %err, debug)
self.button.set_label ('Start')

def on_sync_message(self, bus, message) :

if message.get_structure() .get_name () == 'prepare-window—handle':

(T TUIREE)
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message.src.set_window_handle (self.xid)

win = PlayBin ()
Gtk .main ()

4.2.3 GStreamer£ %2 &4

EIERTH H H CHbusHMclock b, AHARIRIVEEF KA Sbin— RN 5, X2 (RAEZRT . R
AT LAGR R B — N EE X R

mypipeline = Gst.Pipeline ()

HSUEEMR— 1 Ae, RATLEEEMX RAGHEE, R EEB/ L HHF ZEEE FRESN
Gst.State.Playing , XHESH L HARAS EERET -

B, WwrP—NERBRE T, FH TR B O R mp3f#idas % T L —FH #playbin. RA]
PIEHMFA gst-1lanuch-1. 0 RMHAEE:

$ gst—-launch-1.0 filesrc location=ydcyxf.mp3 ! mad ! audioconvert ! alsasink

A ASCI B 3R AT LIFE R 7R LT X AT 10

Gst.Pipeline

file.mp3 ->-|--—| filesrc |-->--| mad |-->-—-| audioconvert |-->-—| alsasink |-——[->-

— Audio Output
\ | | \ \ [F—
\ \
\ \

PLUF & pythonfUHE B3]

import sys, os

import gi
gi.require_version('Gst', '1.0")
from gi.repository import Gst, GObject, Gtk

GObject.threads_init ()
Gst.init (None)

class PipeMain (Gtk.Window) :
def _ init_ (self):

Gtk.Window.__init__ (self, title='MP3-Player')
self.resize (400, 200)
self.connect ('delete-event', Gtk.main_quit)
vbox = Gtk.VBox ()
self.add (vbox)
self.entry = Gtk.Entry /()
vbox.pack_start (self.entry, False, True, 1)
self.button = Gtk.Button('Start")
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self.button.connect ('clicked', self.start_stop)
vbox.add (self.button)
self.show_all ()

self.player = Gst.Pipeline()

source = Gst.ElementFactory.make('filesrc', 'file-source')
decoder = Gst.ElementFactory.make ('mad', 'mp3-decoder')
conv = Gst.ElementFactory.make ('audioconvert', 'converter')
sink = Gst.ElementFactory.make('alsasink', 'alsa-output')

self.player.add(source)
self.player.add (decoder)
self.player.add(conv)
self.player.add(sink)

source.link (decoder)
decoder.link (conv)
conv.link (sink)

bus = self.player.get_bus/()
bus.add_signal_watch ()
bus.connect ('message', self.on_message)

def start_stop(self, w):
if self.button.get_label () == 'Start':
filepath = self.entry.get_text ()
print (filepath)
if os.path.isfile(filepath):
self.button.set_label ('Stop'")
self.player.get_by_name('file-source') .set_property('location',
—filepath)
self.player.set_state (Gst.State.PLAYING)
else:
self.player.set_state (Gst.State.NULL)
self.button.set_label ('Start')

def on_message(self, bus, msg):

t = msg.type

if t == Gst.MessageType.EOS:
self.player.set_state (Gst.State.NULL)
self.button.set_label ('Start')

elif t == Gst.MessageType.ERROR:
self.player.set_state (Gst.State.NULL)
self.button.set_label ('Start')
err, debug = msg.parse_error ()

print ('Error:%s' % err)
if _ name_ == '_ main__ ':
PipeMain ()
Gtk.main ()

[
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4.3 Pycairo Documentation

4.3.1 #E%

Pycairo s&cairo &l JE S8 Py thonth 5 45 -

Pycairo 40 € # 1% 11 M 5 cairoICHE 5 APUR AT RERVFEL, HAERELERR I 7] LALLFE /i Pythonic® 1477 F( 58
PRR I T A EOES

Pycairo 48 5E FUFEIE:
o PRE—DE R REED
o VM Pycairo_Check_Status() BECRI B cairof I ERVIR, 7E1E 24 BINH5 4 16 575
o $EfitC APILUEE A Python extension{H F -

Pycairo 4 7€ 7 1% 5 $2& ficairo_reference(), cairo_destroy(), cairo_surface_reference(), cairo_surface_destroy()

(VAS FH T Surface Ffllpattern I SE 4 A B £ cairo FAIXLECRREL, KM% 5B E A5 E% FHPycairos i Ab #E -
FAFH pycairofE, 1EFA:

import cairo

2% Reference | fRHEIFHIEER.
pycairo FJi|F15%57% pycairo KA TG 1 HY) ‘example’ H3K -

4.3.2 Reference
BRI S H &
TR R EY

calro.cairo_version ()
R B G JE BIRRAS 5
IR[EIRA int
IR [ GBS — D EEE IR R cairo CPERIIRA S -
caliro.cairo_version_string/()
R B G JE IR 5
EERTY str
DA AR BIIH X Y274 R 3 GR B2 cairo CERIRA S -

3N

cairo.version

pycairofJRRUA, FAFERRAL .

cairo.version_info
pycairofJlUAR S, JLAHRA .
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cairo.HAS

cairo.HAS_ATSUI_FONT
cairo.HAS_FT FONT
cairo.HAS_GLITZ_SURFACE
cairo.HAS_IMAGE_SURFACE
cairo.HAS_PDF_SURFACE
cairo.HAS_PNG_FUNCTIONS
cairo.HAS_PS_SURFACE
cairo.HAS_SVG_SURFACE
cairo.HAS USER FONT
cairo.HAS_QUARTZ_SURFACE
cairo.HAS_WIN32_ FONT
cairo.HAS_WIN32_SURFACE
cairo.HAS_XCB_SURFACE
cairo.HAS_XLIB SURFACE

1 FRFEJEZ cairo CEZFRHZIFME, 0 RFEATHr -
cairo.ANTIALIAS

ANTIALIAS f87€ T {E QARSI IRES IS gE 4 2 7 .

cairo.ANTIALIAS_DEFAULT

EEXFT RGO B PR & R EOARIHTER A -

cairo.ANTIALIAS NONE
{5 FH A2 Alphaifit £ (bilevel alpha mask) -

cairo.ANTIALIAS_GRAY

BTN (FlnfEHAeE R EREIURIKE)

cairo.ANTIALIAS_SUBPIXEL
A FLCD AR S 3 & AL AR R E HAF M SC TR AR - G MRAEAT LS IR Eor
)

cairo.CONTENT

" XEHBATHIA surface AFHNE, HEEREE - aphalfE (FEUvsNEWE) | 2k HE

cairo.CONTENT_COLOR
surface LELSHIEAER. -

cairo.CONTENT_ALPHA
surface ) & alphaifi jE (5 5. -

cairo.CONTENT_COLOR_ALPHA
surface ‘B & 2l 2 flalphafZ . -

cairo.EXTEND

X EEH B HRFIA paccern X T HipatternIE H [X 35 0B t5/alphalfl T {E He A RN, (B4A: @
tisurfacei/) 57 8 i Hi i 4 X s 5
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ST surfacePattern BRINMIEE & EXTEND_NONE , %I T Gradient Wpattern, ZRIAAJELFZ
EXTEND_PAD -

cairo.EXTEND_NONE

%iiSOUI'CC patterniﬂﬁ E‘]T%%%é%% °
cairo.EXTEND_REPEAT
(FBHFBSr) patternt HE T4 -

cairo.EXTEND_REFLECT
patterniB i ST IA G (>=1.6MUASEI]) - the pattern is tiled by reflecting at the edges (Implemented
for surface patterns since 1.6)

cairo.EXTEND_ PAD
i Hipatternil F R 7 G E B LS HABSR AT B E G=1.2lRAK, JH>=1.6i74 K surface
patternSZIf)

AR HIRRAS AT BE 2 G IR AR -
cairo.FILL_RULE

XL B T Fpah T A KB - 0 FIPE XA, — N ARBPIHAIRT: M ST
GHLE — AL, PSSR S path IS S - HERITT AR, RER X m Nl idpathie— B s, B
SpathflY] (L EHEFEFHF AR LG 2R IE), X RO FHER)

BRI TR FILL_RULE_WINDING -
cairo.FILL RULE_WINDING

IR ENE R A ZF TSI, count+l, WIRBIENA M AZF LI, count-1-  (ZEFIA HSTHELIE
RER) | WRcountFA IR0, LABIATE -

If the path crosses the ray from left-to-right, counts +1. If the path crosses the ray from right to left, counts -1.
(Left and right are determined from the perspective of looking along the ray from the starting point.) If the total
count is non-zero, the point will be filled.

cairo.FILL RULE_EVEN_ODD

AERTTE, ST AREE, WREBERTE, NS PEETT -
A IR R E 2 S AN AR -

cairo.FILTER

XU B T A TE Yepattern R F S H Pfilter - BREY SurfacePattern.set_filter () AILA
W E pattern 2 FH i filter -

cairo.FILTER FAST
— N EYEREMIfilter, RS FILTER_NEAREST A%

cairo.FILTER_GOOD
TEE— % iOfilter, &S FILTER_BILINEAR /1% .

caliro.FILTER_ BEST

B TR B A i filter,  VERERT REFF A& & B -
cairo.FILTER NEAREST

AR & (Nearest-neighbor filtering)

cairo.FILTER_BILINEAR
T YESMEZE(E (Linear interpolation in two dimensions) -

4.3. Pycairo Documentation 139



qytz-notes Documentation, % #i 0.1

cairo.FILTER GAUSSIAN

ZAEHARIARSKI, AR AROZEM -
cairo.FONT_SLANT

o B HATHIR rontrace BIRHE -
cairo.FONT_SLANT NORMAL

TEH B AR XA -

cairo.FONT_SLANT_ ITALIC

FBHAXHE  (Ttalic font style) -

cairo.FONT_SLANT OBLIQUE

PhBHAE X (Oblique font style) -
B 2% Rtk

cairo.FONT_WEIGHT

IXEEERIA T FontFace BFARF Y -

cairo.FONT_WEIGHT NORMAL
IEF 8B A4

caliro.FONT_WEIGHT_ BOLD

HARTE -
cairo.FORMAT

XL IR class:TmageSurface BHRAENFFH HIRE L -
KRBT BES HG I RIS -

cairo.FORMAT ARGB32
BMMEE3NL, m8fiifiiRalphailiiE, RIEE k. EZJRE . ERMAME IR T FAME . &
LHE e F T3t falphafd (B ]]QIESO%JE%E’JfEEOX8O8OOOOO, T ASZ0x80ff0000) -

cairo.FORMAT RGB24

BMREARE—IRMUME, HEREHH, 4. 4. B=HERTFEEER TR240F .

cairo.FORMAT_ AS8

cairo.FORMAT_Al
BMEREMHIGL, T Balphall - REGE S —EITEA3MNE, UFEBFEFHRE EX
witlles b, B MEREEREN, D wLES DS - MEEERKN -

cairo.FORMAT RGB16_ 565

BMEERI60, HPIRFLGIEESN, GEfEPEel, HAEEIRSA .
cairo.HINT_METRICS

X E SRR T AR (hint font metrics) , BERIEMAFEIM, FHEERIEEZRGERR
EEEL . X FEMRT DL S F R B A R LM, (B R EWRE L FEARIFGEANEEN MRS
FNER
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cairo.HINT METRICS_DEFAULT

LA J S E AR & BRI B SR 7 1

cairo.HINT _METRICS_OFF

AN AR

cairo.HINT_METRICS_ON

TR R -

cairo.HINT_STYLE

XL B RART PR B AR T « O 02 TAER R AR AR B IR ST BB E A S LR TS
Mo HTRAERRE RS 5 ERNTEARE, EIER MR T REH A2 8L T ERMSNER
B FARRFTR RO R TR T 5 i S -

cairo.HINT_STYLE_DEFAULT
it F 7 1 o b B PR ORI R
cairo.HINT_STYLE_ NONE
AT -
cairo.HINT_STYLE_SLIGHT

BMERERIE R R, REBLSFIRPIR -

cairo.HINT_STYLE MEDIUM
R R EAE BT IR IR S0 LR Z AR BT -

caliro.HINT STYLE_FULL

VEEERR B LR BUR AT REAHIXS FL .
T RRAF] BE G SR

cairo.LINE_CAP

XL BRI — IR (stroke) IS 20 ] Zb FH BR A2 AU 5,
BRINAIFE R LINE_CAP_BUTT

cairo.LINE_CAP_BUTT
IR (BR) SiEihsE -

cairo.LINE_CAP_ROUND
Tevi SR, [ Ot R 2R B A A -

cairo.LINE_CAP_SQUARE
I — N ETTTE, [ TERIF TR B b A, -

cairo.LINE_JOIN

TR R B A IA 2 5 B — IR T S QAT TE G B SR R B A X o
ERANHIREECE LINE_JOIN_MITER

cairo.LINE_JOIN_MITER
ﬁjﬂﬁiﬂ,ﬁ, 7}% Context.set_miter limit ()

cairo.LINE_JOIN_ROUND
(B A 38 ., BV IEREAE XA, -
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cairo.LINE_JOIN_ BEVEL

RARRZN A, £ PERR RN BT R RIRA -
cairo.OPERATOR

X L B T i% & cairo?2 BRI A0 BLERE -
TR\ BHERVER = OPERATOR_OVER.

WML unbounded WHEVEFFRIEEE H T BRi/Z  (mask layer) tHSEDL, RIBRMRZ H A REFR HiliX LAk SR
FIFEEE - (BRI clipixX A 7T AT IR RERR B S T
HTHEEFDRE SR, b Far s T X R ERFAE IR H e E S B e BN E AR AT, HSE
SRR 227 BH AR SR A S
EREB M REFEINFHNER, BREHEEEREE, 52%:  hip//cairographics.org/operators.
cairo.OPERATOR_CLEAR
5E4{EFR HJZ (bounded)
cairo.OPERATOR_SOURCE
524 B )2 (bounded)
cairo.OPERATOR_ OVER
7 B 12 1) L 2§18 A 25 (bounded)
cairo.OPERATOR_IN
7E BRIEE NI 260K - (unbounded)
cairo.OPERATOR OUT
£ HMZEEE N R 5288 - (unbounded)
cairo.OPERATOR_ATOP
HAEEBRIERNAR L2 HE -
cairo.OPERATOR DEST
ZREIR -
cairo.OPERATOR_DEST OVER
TEIR_E T2z B2 -
cairo.OPERATOR_DEST IN
HIERE N7 R BHIZ - (unbounded)
cairo.OPERATOR DEST_ OUT
AR E N7 RE BRZ -
cairo.OPERATOR DEST_ ATOP
HEREIRE N7 P B FZN% - (unbounded)
cairo.OPERATOR_ XOR
JRATE BT REdRE (RRTRECE BN 2H)) -
cairo.OPERATOR_ADD

PR H HZ 2R -

cairo.OPERATOR_ SATURATE
5 OPERATOR_OVERZE &L, {HJE B ERF H AL L5 8 (but assuming source and dest are disjoint
geometries) o
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cairo.PATH

Lo BIIR path FIEAL .

These constants are used to describe the type of one portion of a path when represented as a Path.

cairo.PATH MOVE_TO
move-to FR1E

cairo.PATH LINE_TO
line-to #1E

cairo.PATH CURVE_TO
curve-to #1E

cairo.PATH_CLOSE_PATH
close-path #E1E

cairo.PS_LEVEL

IX Ak B A AR AR T PostSeript STAF PR RRUA o
=
cairo.PS_LEVEL 2

PostScript level 2

cairo.PS_LEVEL 3
PostScript level 3

cairo.SUBPIXEL_ORDER

H A cairoZi T IT B T PSRl o & 8 WXt

AR Z AT (The subpixel order) iR T 7E B R % & LA BITEAER avTrantas suBPTxEL I B

MEE R BRITTRRIIT -

cairo.SUBPIXEL_ ORDER_DEFAULT

M B B oRist & BOA R BT -

cairo.SUBPIXEL_ ORDER_RGB

M R 2 B AL B AE I P HES )

cairo.SUBPIXEL_ ORDER_BGR

B F L IR R AT 7K HES ) <

cairo.SUBPIXEL ORDER_VRGB

TR 7 A EAE TR S EHES

cairo.SUBPIXEL ORDER_VBGR

TG R e B A TR = B HES )

Cairo Context

class Context()

Context &R Fcairo?2 Il FEZHBIAIX 5 - 1R gﬂﬁﬁﬁcalrof/‘ﬁ%' W, {RE B —1 Context L
T3, 1% E HFrsurface X _E RN CAIET, WH context.move to() HHiE @J@shapeﬁ//{j(, INJE
Context.stroke () Bl Context.rill () FIIRELHIFsurface -
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Contexts A] LI Context.save () RAFEIRE L, NEREL AT A2 2Bk B R O AREOERAE
fPIRET o« SEMZ GV context. restore () RWKE Z BIREHIRE -

class cairo.Context (farget)
ZH target - L T XHIHIER surface
RE — P ECR) LR ST
Raises %5 N1EH 4 MemoryError 7

B —HH Context , FIERPIRESSEORENEME, FH L target 1E9 B Hisurface, H Hsurface S 1%
A G ERECRE, . ImagesSurface (i3 HAhHcairo/5 disurface A BEI %)

append_path (path)
2 path - Path to be appended

B path 7500 E) 4 i BB Zpath.  path 7] LLJE H Context.copy path() Bl# Context.
copy_path_flat () RE, WMATREEFINERN (FHCES

arc (xc, yc, radius, anglel, angle2)
B8
s xc (float) — RO RIXAAFR
o ye (float) - [E/ORIYALER
e radius (float) - [AI¥E
¢ anglel (float) - HEiRmAE, DIINERR
* angle2 (float)- ERAE, UONERR

PLA B B2 radius 762 B Bpath B2 Eiin— N EN . [JEKLL(xe, ye) BIEIL, L anglel FEH
TS, A ERE IR 7T M B R angle2 G55, WH angle2 /NT anglel , W24 H 5 [H
(A 2+PT HEIKT anglel ) -

WMEE—THFA, A —F NS F A EEE SR SR INE R . BRI ELHIX 5
By, WLAFEWA context.arc () ZAISEWA context. new_sub_path() o

LU N AT - A EOEXIAYIET 7] (user space) , FIEPI2.0 (903) ZYHIHIIE T 7]
(user space) , FAJEM XE77 M BIYHIIETT M B Mg, FILAEBRINE#RIEE (default
transformation matrix) | 8B LU &7 [ g 4

BENAEEGEE, fH degrees » (math.pi / 180) o
KRB LA EEMBEKA T 2RI, WRFERAMERATMLHIES%: context.

arc_negative () o

[ 5K B 22 ] FEuser spacese: (B #9 - ZAB R HIMEE, R AT LLAEXFIY TS [ LAAS[R] 8950 & 48 i
(scale) 4 FjHIEEHLFEFE (current transformation matrix) - il U0E 424 *x, y, width, height K

/NHORRIRL, AT DASER a0 B CRS:

ctx.save ()

ctx.translate(x + width / 2., y + height / 2.)
ctx.scale(width / 2., height / 2.)
ctx.arc(0., 0., 1., 0., 2 » math.pi)
ctx.restore ()

arc_negative (xc, yc, radius, anglel, angle2)
2
» xc (float) - [ENEXALFR
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s yc (float) - [EINELYY AR TR
 radius (float) - [RAINHIHE

¢ anglel (float) - [N AR UG A
» angle2 (float) - [RSRAILE R A E

PLA B B2 radius 762 i Bpath B2 Ei N — RN [JEKLL(xe, ye) BIEIL, L anglel FEH
RS, R AE RN R EE] angle2 G558, WH angle2 KT anglel , W& H|EE IR
(AR 2+PT HEINT anglel ) -

WAIEE S context.arc() « XA REE—RIARIET WA EERIERE 77 -

clip ()
15 24 B Bpath B 12 8 L — T IR D X 58, IHME Y XS RIE M 870 FILL RULE (5%
Context.set_fill_rule()) WM context.fill() EE -

WH clip () JEHETRIREpathe M context THR -
FU X I 2 e TR B dl iR E—— B S PR R A 7E 4 B i K2 SR -

WH c1ip () RAEAIEE/NETIX IS, ToEOIEE KR Y) X (H2 S 58y X i 2
2R (graphics state) F)—#F4>, KRS c1ip () BIIREAIEY X SHE G, R0 REFRE
WH context.save ()/Context.restore () - HMAPPIEIMEIIXKIEFIHERE context.
reset_clip() o

clip_extents ()
IRME (x1,y1, x2, y2)
IRE] 2L (float, float, float, float)

xI: IR [EFE R 2 5
yI: IR B B TR 5
x2: IR EVEE RA L5
y2: IR[EFE RN 5

TR 5 Y R XA — 0 BTG R A AL R -
1.4 FTRRINEE.

clip_preserve ()
i F = 1 Bpath B 12 8 L — 1T DT X 5, IHAE D) XIS RIE H i 8 FILL RULE (2%
Context.set_fill_rule()) W context.fill () ER-

5 context.clip () ANFEl, clip preserve () &fRTF Context E/‘]%/lﬁﬁﬁ‘z%fépatho

YUK 2 P E B2 IR E——IB S I E 76 M BT il K 38 2 SRS -

WH clip preserve () REEGIEE /NI, TEQEE RKPFEDIXE . HE Y
PIX AR HPIRAS  (graphics state) FI—FR4>, EIGET c1ip () QIERIREAIED] X HTE
R REFTREH context.save ()/Context.restore () - HMEFIEMEBTIXETER

Context.reset_clip() o

close_path()
I &5 (B Context.move_to () fEMMIA) BIM AT TRIZ AR —AR&E,
EYATRTEE . WHSEMZE, BRI T BRI SR T B A -

E— IR % Hstrokef), 1 ose_path () BT RS LIS A S PRI context.line to()
FAHRE - FE BT BREE— RS Hsrokel, EFHENZIIFRAE ® (cap) (FE: WL
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cairo.LINE_CAP ) , T2 H%BEKline join (FF: W cairo. LINE_CAP ) ¥ B2 FIRE SN
8 IR -

WRERH close path () BEE S H14H] 5. (current point) , Y FHREE EATRE -

Note: 1.2. 4 A FlcairoEAEFI I close path () FEKZER G FEHSHIT MOVE_TO,  (ff]
F25% Context.copy_path() ) o X{EFLEAELT A LLRIALBE 12 O A B — PR A aX e AE Ab PR
i St AR F R IEIRA T, B2 MOVE_TO 22X~ A .

copy_clip_rectangle_list ()
IRIE] Y FIE) XSS FE T AR PR 3R
REIRA POANF S A TCAH RIS %

BN FHH] status A BEE %CAIRO_STATUS_CLIP_NOT_REPRESENTABLE , Eig#1 X ~GE
— MNP SHEIE (user-space rectangles) X3 . status A fER TR EMENRIIE . ——pycairod
ARELHL)

1.4 FARIIEE.

copy_page ()
T XL TRIEREN, &4 (emits, SENEIFENER? ) LA, HENBEHASZWIE
PR, RHILHRITIMAE2REA T — P WREBHELHEHRE - 1200, FERH
Context.show_page () -

RERECR—MEREREL, REWMA T Context BIEIRMX &) surface. copy_page () %L -
copy_path ()
RE path
Raises {5 NER & MemoryError
O G F R — I BLL pach REIZSHF -
copy_path_flat ()
RE path
Raises 1XH NFI X MemoryError 57
IRECY R BE 20— flattened FIFE TLIF BLLL path IREIZE I -

KRS context.copy_path () R, EZEEEF FTE B ZER L Bra& i i Ui &t
(FEF 4 ET A {E, current tolerance value) - B4R H EAEHCAIRO_PATH_CURVE_TOZE
BPTE, FrEXFRRA R TR — RIJCAIRO_PATH_LINE_TOJCE T -

curve_to (x/,yl, x2,y2, x3,y3)
:param x1: 55 — P48 H] S FIXAL R ctype x1: float :param y1: 38— & S YL FR :type y1: float
:param x2: 55 " H] S RIXAEFR itype x2: float :param y2: 55 T NEH]E AIYAAFR type y2: float
:param x3: 55 = MEH] S AIXALKR type x3: float :param y3: 55 = PMEH S ATYALFR type y3: float

MEBSE] (x3, v3) SR II—25 L ZE/R 4% (cubic Bézier spline) , ffF (x1, y1) 1 (x2, y2) fENIE
il o ARFRIIAR AP ASRE, WHZERZE Y ESBEEE] (23, y3) -

WRERH curve _to () HEIEEEHIEE, REEITHEUTIEH ctx.move_to (x1, y1)

device_to_user (x,y)
2
e x (float)— AFREIX(E
s y(float) - HFRHIYH
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R’E (x,y)
IREEA (float, float)

T R 4A E SR LR ERE  (current transformation matrix, CTM) Y58 FERER 1% 4 25 [A] A AL A
BRI R P 2 B AR -

device_to_user distance (dx, dy)
ZH
* dx (float)- FEE M & HIX{E
e dy (float) - HEEmENYE
IR[E (dx, dy)
IR[EEA (float, float)

FRETEMESWEFREIHF 20 . KEES context.device _to_user () F{l, A
FECTMHI¥ FERE B EEHAE S8R 4 (translation components) 2% 28 -

£ill ()
IR L BIAVE RN (FILL RULE) EFEZ RN — M AHEIE, E2HE, TR
WRERIFE T o W ri11 () ZJa, HRIEEIRES M class:Context 16FR - 1§2% Context.
set_fill_rule() M Context.fill preserve() o

fill extents ()
IRME (x1,y1, x2,y2)
IRE]ZEH (float, float, float, float)

x1: BT BRI/
y1: B EH BRI S LD
x2: BB R K S D
y2: B EH TR S T
LM BB Contexe. £111 () BMESTM (M) MEKSINRET IR P ERLIE.
ISR B A, TRl — 42 MR HA0.0,0,0), surface X 8RB 5 % AE (Surface

dimensions and) -

5 context.path_extents () HIX A& context .path_extents () TR E T XA —
eptis (Flan—acM BB R IE EF MY R X -

WER fi11_extents () MEFEFEME L FERIEA RETH KOS E TR ERE TR X
KN, FMSFHEREE SR E R T context . path_extents () A BERIE S -

%% Context.fill (), Context.set_rfill rule () A Context.fill preserve().

fill preserve ()

RYE L BT REFRFN (FILL RULE) EFRYHTBEN— 26 8E, B2, T ’RE
RS T - HEMME context.fi11() , fill preserve () &RE context K
%o

%2 Context.set_fill rule() and Context.fill().
font_extents ()
JRIH] (ascent, descent, height, max_x_advance, max_y_advance)

IRE] 2L (float, float, float, float, float)
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REUY BAFE TR AIE R X (extents) -
get_antialias()
RE Y[R ANTIALIAS B0 (B context.set_antialias () ®HE) -
get_current_point ()
RE (x,y)
IR[EEA (float, float)

o x: H A AIXAADR
o y: HHLEYAFR

KBS AT BSR4 HT N, B EORIEE BE 12 B AT R . -
IR B H A P SAAR - ISR M A, BlE context AME—PERRAPIRE, x Ay #OIR
F0.0. AJLLEIT context.has current_point () RFEHHI&E .

WREHPIBEBEMERET BRI AMAE, 5% LT KAl T X L8 E X
| ﬁﬁ =Nt 0] i$ =2 ﬂ['lﬂ : Context.new_path (), Context.new_sub_path(), Context.
append_path (), Context.close_path (), Context.move_to (), Context.line_to(),

Context.curve_to(), Context.rel _move_to(), Context.rel _line to(),
Context.rel_curve_to(), Context.arc(), Context.arc_negative (), Context.
rectangle (), Context.text_path(), Context.glyph _path(), Context.

stroke_to_path ().
PUF BSOS B SR AR AT RUESTE:  Ccontext.show text ().

DRNTEAES 1S (unset> YHEIREE, At e MERBEZE S context.fill (), Context.
stroke ().

get_dash ()
3R [E] (dashes, offset)
IREEA (tuple, float)
o dashes: dash#ZH
o offset: X HidashF ) RFE(E -
FRHEY Hi I dash &4 -
1.4 FhRINEE.

get_dash_count ()
IRE dashZUHAKE, a1 dashBUEH BE O E MR EO -

IRE KA int
72‘/;% Context.set_dash() M context. get_dash ().
1.4 FhRIhEE.

get_fill rule()
JRME HEjH) FILL RULE (HH Context.set_fill_rule () BREUAE)
get_font_face ()

JEE Context %'IETJE/‘] FontFace »
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get_font_matrix ()
IR\ context HBEIH Matrix o
72%% Context.set_font_matrix().
get_font_options ()
RE context HHTH FontOptions o

395@( Context.set_font_options() 1§E§Eﬁ$ﬁ-‘/§g¥ﬁlﬁ ° E%@@E"]JﬁIﬁ#x/@@U\E
Esurface%ﬁ(ﬁ@iﬁ@i; &?ﬁ%%\%ﬁﬁlﬁ]%?ﬁ% Fz:ﬁ?/a\ Context.set_font_options() 50
eI -

get_group_target ()
JR[E] the target Surface.

IRME context WIHHFI B surface , BUEREHLE context B JFRMB R, B3 2 HKIEH
F context.push_group () Bl# Context.push_group_with_content () WEKI XA
1 H fsurface -

1.2 BRI EE.

get_line_cap()

BB YFiH) LINE_CAP k%, H context.set_line cap() ¥HE -
get_line_3join()

IRE] ME) LINE_JOIN X%, B context.set_line join() K&
get_line_width(()

IR[E] = HTAIZ5E

REI XA float

KEFEGREIH context.set line width() W EMHEEI% T - 3 &R fFcTMAE 1 H
Context.set_line width () ZJGBEMWMES, REIFEH AL

get_matrix ()

RE| Y FIEHRHERE Mat rix (CTM)
get_miter_ limit ()

IR[E] HETIRHIBRE], H context.set_miter_limit () EE-

RERA float
get_operator ()

RE context KIHFIEMIRIE OPERATOR -
get_scaled font ()

IR[E context YR ScaledFont -

1.4 HRRIDHE.

get_source ()

IRME] context HIZ Hipattern{ii Pattern -
get_target ()

BB context HHHsurface Surface o

get_tolerance()
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IRE HETHIFEEE (the current tolerance value) , F Context.set tolerance () %

&
IRERA float
glyph_extents ( glyphs[, num _glyphs])
SR
* glyphs (a sequence of (int, float, float))— glyphs
* num_glyphs (int) — number of glyphs to measure, defaults to using all
JR[E] x_bearing, y_bearing, width, height, x_advance, y_advance
IRE| KA 6-tuple of float

Gets the extents for an array of glyphs. The extents describe a user-space rectangle that encloses the
“inked” portion of the glyphs, (as they would be drawn by Context . show_glyphs ()). Additionally,
the x_advance and y_advance values indicate the amount by which the current point would be advanced
by Context.show_glyphs ().

Note that whitespace glyphs do not contribute to the size of the rectangle (extents.width and extents.height).
glyph_path ( glyphs[, num _glyphs] )
S8
* glyphs (a sequence of (int, float, float))- glyphs to show
* num_glyphs (int) — number of glyphs to show, defaults to showing all

Adds closed paths for the glyphs to the current path. The generated path if filled, achieves an effect similar
to that of Context .show_glyphs ().

has_current_point ()

returns: True iff a current point is defined on the current path. See Context.
get_current_point () for details on the current point.

1.6 FTALINEE.

identity matrix()
Resets the current transformation Mat rix (CTM) by setting it equal to the identity matrix. That is, the
user-space and device-space axes will be aligned and one user-space unit will transform to one device-
space unit.

in £ill (x,y)
28
o x (float) — M s AIXAAFR
s y (float) — M A ATY AAHR

IRE] R EE LB IR context . £fi11 () EAERIEM X BN [ True,  surfacef
RATRIFDIFEE % AN -

%2 Context.fi111 (), Context.set_fill rule() fl Context. fill preserve() o
in_stroke (x,y)
S
* x (float)— X coordinate of the point to test

* y(float)-Y coordinate of the point to test
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X [E] True iff the point is inside the area that would be affected by a Context.stroke ()
operation given the current path and stroking parameters. Surface dimensions and clipping
are not taken into account.

See Context.stroke(), Context.set_line width(), Context.set_line_ join(),
Context.set_line cap (), Context.set_dash(),and Context.stroke_ preserve ().

line_to(x,y)
ZH
e x (float) - the X coordinate of the end of the new line
e y (float)—the Y coordinate of the end of the new line

Adds a line to the path from the current point to position (x, y) in user-space coordinates. After this call
the current point will be (x, y).

If there is no current point before the call to 71 ine_to () this function will behave as ctx . move_to (x,
v).

mask (pattern)
72‘?5[ pattern—aPattern

A drawing operator that paints the current source using the alpha channel of pattern as a mask. (Opaque
areas of pattern are painted with the source, transparent areas are not painted.)

mask_surface (surface, x=0.0, y=0.0)
S
* surface -a Surface
* x (float)— X coordinate at which to place the origin of surface
* y(float)-Y coordinate at which to place the origin of surface

A drawing operator that paints the current source using the alpha channel of surface as a mask. (Opaque
areas of surface are painted with the source, transparent areas are not painted.)

move_to (x,y)
23
* x (float) —the X coordinate of the new position
* y(float)—the Y coordinate of the new position
Begin a new sub-path. After this call the current point will be (x, y).

new_path ()
Clears the current path. After this call there will be no path and no current point.

new_sub_path ()
Begin a new sub-path. Note that the existing path is not affected. After this call there will be no current
point.

In many cases, this call is not needed since new sub-paths are frequently started with Context.
move_to ().

A call to new_sub_path () is particularly useful when beginning a new sub-path with one of the
Context.arc () calls. This makes things easier as it is no longer necessary to manually compute
the arc’s initial coordinates for a call to Context .move_to ().

1.6 HAINEE.

4.3.
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paint ()

A drawing operator that paints the current source everywhere within the current clip region.

paint_with_alpha (alpha)

Z¥ alpha (float) — alpha value, between 0 (transparent) and 1 (opaque)

A drawing operator that paints the current source everywhere within the current clip region using a mask
of constant alpha value alpha. The effect is similar to Context .paint (), but the drawing is faded out
using the alpha value.

path_extents ()

IRME (x1,y1, x2,y2)
IREIZRAY (float, float, float, float)

x1I: left of the resulting extents
 yl: top of the resulting extents
 x2: right of the resulting extents

* y2: bottom of the resulting extents

Computes a bounding box in user-space coordinates covering the points on the current path. If the current
path is empty, returns an empty rectangle (0, 0, 0, 0). Stroke parameters, fill rule, surface dimensions and
clipping are not taken into account.

Contrast with Context.fill_extents () and Context.stroke_extents () which return the
extents of only the area that would be “inked” by the corresponding drawing operations.

The result of path extents () 1is defined as equivalent to the limit of Context.
stroke_extents () with cairo.LINE_CAP_ROUND as the line width approaches 0.0, (but
never reaching the empty-rectangle returned by Context.stroke_extents () for a line width of
0.0).

Specifically, this means that zero-area sub-paths such as Context.move to(); Context.
line_to () segments, (even degenerate cases where the coordinates to both calls are identical), will
be considered as contributing to the extents. However, a lone Context.move_to () will not contribute
to the results of Context.path extents ().

1.6 HAINEE.

pop_group ()

JX[E] a newly created SurfacePattern containing the results of all drawing operations per-
formed to the group.

Terminates the redirection begun by a call to Context.push _group() or Context.
push_group_with_content () and returns a new pattern containing the results of all drawing oper-
ations performed to the group.

The pop_group () function calls Context.restore (), (balancing acall to Context.save () by
the Context.push_group () function), so that any changes to the graphics state will not be visible
outside the group.

1.2 RN RE.

pop_group_to_source ()

Terminates the redirection begun by a call to Context.push group() or Context.
push_group_with_content () and installs the resulting pattern as the source Pat tern in the given
Context.
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The behavior of this function is equivalent to the sequence of operations:

group = cairo_pop_group ()
ctx.set_source (group)

but is more convenient as their is no need for a variable to store the short-lived pointer to the pattern.

The Context.pop_group () function calls Context . restore (), (balancing a call to Context .
save () by the Context.push_group () function), so that any changes to the graphics state will not
be visible outside the group.

1.2 HARINEE.

push_group ()
Temporarily redirects drawing to an intermediate surface known as a group. The redirec-
tion lasts until the group is completed by a call to Context.pop_group () or Context.
pop_group_to_source (). These calls provide the result of any drawing to the group as a pattern,
(either as an explicit object, or set as the source pattern).

This group functionality can be convenient for performing intermediate compositing. One common use of
a group is to render objects as opaque within the group, (so that they occlude each other), and then blend
the result with translucence onto the destination.

Groups can be nested arbitrarily deep by making balanced calls to Context.
push_group ()/Context.pop_group (). Each call pushes/pops the new target group onto/from a
stack.

The push_group () function calls Context.save () so that any changes to the graphics state will
not be visible outside the group, (the pop_group functions call Context.restore ()).

By default the intermediate group will have a CONTENT type of cairo. CONTENT_COLOR_ALPHA.
Other content types can be chosen for the group by using Context . push_group_with_content ()
instead.

As an example, here is how one might fill and stroke a path with translucence, but without any portion of
the fill being visible under the stroke:

ctx.push_group ()
ctx.set_source (fill_pattern)
ctx.fill_preserve ()
ctx.set_source (stroke_pattern)
ctx.stroke ()
ctx.pop_group_to_source ()
ctx.paint_with_alpha (alpha)

1.2 BRI EE.
push_group_with_content (content)
2% content —a CONTENT indicating the type of group that will be created

Temporarily redirects drawing to an intermediate surface known as a group. The redirec-
tion lasts until the group is completed by a call to Context.pop _group() or Context.
pop_group_to_source (). These calls provide the result of any drawing to the group as a pattern,
(either as an explicit object, or set as the source pattern).

The group will have a content type of content. The ability to control this content type is the only distinc-
tion between this function and Context.push_group () which you should see for a more detailed
description of group rendering.

1.2 FhRIhRE.
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rectangle (x, y, width, height)
ZH
* x (float) —the X coordinate of the top left corner of the rectangle
* y(float)—theY coordinate to the top left corner of the rectangle
e width (float) - the width of the rectangle
* height (float) — the height of the rectangle

Adds a closed sub-path rectangle of the given size to the current path at position (x, y) in user-space
coordinates.

This function is logically equivalent to:

ctx.move_to(x, V)
ctx.rel_line_to(width, 0)
ctx.rel_line_to (0, height)
ctx.rel_line_to(-width, 0)
ctx.close_path()

rel_curve_to (dxl, dyl, dx2, dy2, dx3, dy4)

B
e dx1 (float) - the X offset to the first control point
e dyl (float)—the Y offset to the first control point
* dx2 (float) - the X offset to the second control point
* dy2 (float)—the Y offset to the second control point
e dx3 (float) —the X offset to the end of the curve
e dy3 (float)—the Y offset to the end of the curve

Raises cairo.Error if called with no current point.

Relative-coordinate version of Context.curve_to (). All offsets are relative to the current point.
Adds a cubic Bézier spline to the path from the current point to a point offset from the current point by
(dx3, dy3), using points offset by (dx1, dyl) and (dx2, dy2) as the control points. After this call the current
point will be offset by (dx3, dy3).

Given a current point of (X, y), ctx.rel_curve_to(dxl, dyl, dx2, dy2, dx3, dy3) is
logically equivalent to ctx . curve_to (x+dx1l, y+dyl, x+dx2, y+dy2, x+dx3, y+dy3).

rel_line_to (dx, dy)
B
e dx (float) - the X offset to the end of the new line
e dy (float)—the Y offset to the end of the new line
Raises cairo.Error if called with no current point.

Relative-coordinate version of Context.line_to (). Adds aline to the path from the current point to
a point that is offset from the current point by (dx, dy) in user space. After this call the current point will
be offset by (dx, dy).

Given a current point of (X, y), ctx.rel_line_to(dx, dy) is logically equivalent to ctx.
line_to(x + dx, y + dy).

rel_move_to (dx, dy)
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B
e dx (float) - the X offset
e dy (float)—the Y offset
Raises cairo.Error if called with no current point.
Begin a new sub-path. After this call the current point will offset by (dx, dy).

Given a current point of (X, y), ctx.rel_move_to (dx, dy) is logically equivalent to ctx. (x +
dx, y + dy).

reset_clip ()
Reset the current clip region to its original, unrestricted state. That is, set the clip region to an infinitely
large shape containing the target surface. Equivalently, if infinity is too hard to grasp, one can imagine the
clip region being reset to the exact bounds of the target surface.

Note that code meant to be reusable should not call reset_clip () as it will cause results unexpected
by higher-level code which calls c1ip (). Consider using save () and restore () around c1ip () as
a more robust means of temporarily restricting the clip region.

restore ()
Restores Context to the state saved by a preceding call to save () and removes that state from the stack
of saved states.

rotate (angle)
2% angle (float)—angle (in radians) by which the user-space axes will be rotated

Modifies the current transformation matrix (CTM) by rotating the user-space axes by angle radians. The
rotation of the axes takes places after any existing transformation of user space. The rotation direction for
positive angles is from the positive X axis toward the positive Y axis.

save ()
Makes a copy of the current state of Context and saves it on an internal stack of saved states. When
restore () is called, Context will be restored to the saved state. Multiple calls to save () and
restore () can be nested; each call to restore () restores the state from the matching paired
save ().

scale (sx, sy)
B

e sx (float) - scale factor for the X dimension

e sy (float) - scale factor for the Y dimension

Modifies the current transformation matrix (CTM) by scaling the X and Y user-space axes by sx and sy
respectively. The scaling of the axes takes place after any existing transformation of user space.

select_font_face (family[, slant[, weight] ])
ZH
e family (str)— a font family name
* slant —the FONT_SLANT of the font, defaults to cairo.FONT _SLANT NORMAL.

e weight - the FONT_WEIGHT of the font, defaults to cairo.
FONT_WEIGHT NORMAL.

Note: The select_font_face () function call is part of what the cairo designers call the “toy” text
APL. It is convenient for short demos and simple programs, but it is not expected to be adequate for serious
text-using applications.
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Selects a family and style of font from a simplified description as a family name, slant and weight. Cairo
provides no operation to list available family names on the system (this is a “toy”, remember), but the

standard CSS2 generic family names, (“serif”, “sans-serif”, “cursive”, “fantasy”, “monospace”), are likely
to work as expected.

For “real” font selection, see the font-backend-specific font_face_create functions for the font back-
end you are using. (For example, if you are using the freetype-based cairo-ft font backend, see
cairo_ft_font_face_create_for_ft_face() or cairo_ft_font_face_create_for_pattern().) The resulting font
face could then be used with cairo_scaled_font_create() and cairo_set_scaled_font().

Similarly, when using the “real” font support, you can call directly into the underlying font system, (such
as fontconfig or freetype), for operations such as listing available fonts, etc.

It is expected that most applications will need to use a more comprehensive font handling and text layout
library, (for example, pango), in conjunction with cairo.

If text is drawn without a call to select_ font_face(), (nor set_font_face () nor
set_scaled font ()), the default family is platform-specific, but is essentially “sans-serif”. Default
slant is cairo.FONT_SLANT_NORMAL, and default weight is cairo.FONT_WEIGHT_NORMAL.

This function is equivalent to a call to ToyFontFace followed by set_ font_face ().

set_antialias (antialias)

2 antialias — the new ANTIALIAS mode

Set the antialiasing mode of the rasterizer used for drawing shapes. This value is a hint, and a particular
backend may or may not support a particular value. At the current time, no backend supports cairo.
ANTIALIAS_SUBPIXEL when drawing shapes.

Note that this option does not affect text rendering, instead see FontOptions.set_antialias ().

set_dash (dashes[, offset=0 ] )

2R

* dashes (sequence of float) — a sequence specifying alternate lengths of on and
off stroke portions.

* offset (int) — an offset into the dash pattern at which the stroke should start, defaults
to 0.

Raises cairo.Error if any value in dashes is negative, or if all values are 0.

Sets the dash pattern to be used by stroke (). A dash pattern is specified by dashes - a sequence of
positive values. Each value provides the length of alternate “on” and “off” portions of the stroke. The
offset specifies an offset into the pattern at which the stroke begins.

Each “on” segment will have caps applied as if the segment were a separate sub-path. In particular, it is
valid to use an “on” length of 0.0 with cairo.LINE_CAP_ROUND or cairo.LINE_CAP_SQUARE
in order to distributed dots or squares along a path.

Note: The length values are in user-space units as evaluated at the time of stroking. This is not necessarily
the same as the user space at the time of set_dash ().

If the number of dashes is O dashing is disabled.

If the number of dashes is 1 a symmetric pattern is assumed with alternating on and off portions of the size
specified by the single value in dashes.

set_f£ill_ rule (fill_rule)
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¥ £ill rule - BX &R FILL RULE - EAMMET RE— 1T XEEETHEENE
F—IEMEEE (B EMERLSE) « YATRETHNSN ri11 () M clip()

BRNFEFT AN R cairo. FILL_RULE_WINDING o
set_font_face (font_face)
28 font_face —a FontFace, or None to restore to the default FontFace
Replaces the current FontFace object in the Context with font_face.
set_font_matrix (matrix)
2% matrix —a Mat rix describing a transform to be applied to the current font.

Sets the current font matrix to matrix. The font matrix gives a transformation from the design space of
the font (in this space, the em-square is 1 unit by 1 unit) to user space. Normally, a simple scale is used
(see set_rfont_size()), but a more complex font matrix can be used to shear the font or stretch it
unequally along the two axes

set_font_options (options)
2% options — FontOptions to use

Sets a set of custom font rendering options for the Context. Rendering options are derived by merging
these options with the options derived from underlying surface; if the value in options has a default value
(like cairo.ANTIALIAS DEFAULT), then the value from the surface is used.

set_font_size (size)
Z¥ size (float)— the new font size, in user space units

Sets the current font matrix to a scale by a factor of size, replacing any font matrix previously set with
set_font_size () or set_font_matrix (). This results in a font size of size user space units.
(More precisely, this matrix will result in the font’s em-square being a size by size square in user space.)

If text is drawn without a call to set_font_ _size(), (nor set_font_matrix() nor
set_scaled font ()), the default font size is 10.0.

set_line_cap (line_cap)
S line_cap—aLINE_CAP style
Sets the current line cap style within the Context.

As with the other stroke parameters, the current line cap style is examined by stroke(),
stroke_extents (), and stroke_to_path (), but does not have any effect during path construc-
tion.

The default line cap style is cairo. LINE_CAP_BUTT.
set_line_join (line_join)
S8 line_join-—a LINE_JOIN style
Sets the current line join style within the Context.

As with the other stroke parameters, the current line join style is examined by stroke (),
stroke_extents (), and stroke_to_path (), but does not have any effect during path construc-
tion.

The default line join style is cairo. LINE_JOIN_MITER.
set_line_width (width)
Z¥ width (float) - aline width
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Sets the current line width within the Context. The line width value specifies the diameter of a pen that is
circular in user space, (though device-space pen may be an ellipse in general due to scaling/shear/rotation
of the CTM).

Note: When the description above refers to user space and CTM it refers to the user space and CTM in
effect at the time of the stroking operation, not the user space and CTM in effect at the time of the call to
set_line_width (). The simplest usage makes both of these spaces identical. That is, if there is no
change to the CTM between a call to set_1ine_width () and the stroking operation, then one can just
pass user-space values to set_1ine width () and ignore this note.

As with the other stroke parameters, the current line width is examined by stroke(),
stroke_extents (), and stroke_to_path (), but does not have any effect during path construc-
tion.

The default line width value is 2.0.

set_matrix (matrix)

23 matrix — a transformation Mat ri x from user space to device space.

Modifies the current transformation matrix (CTM) by setting it equal to matrix.

set_miter limit (limit)

Z# limit — miter limit to set
Sets the current miter limit within the Context.

If the current line join style is setto cairo. LINE_JOIN_MITER(see set_line_join ()), the miter
limit is used to determine whether the lines should be joined with a bevel instead of a miter. Cairo divides
the length of the miter by the line width. If the result is greater than the miter limit, the style is converted
to a bevel.

As with the other stroke parameters, the current line miter limit is examined by stroke (),
stroke_extents (), and stroke_to_path (), but does not have any effect during path construc-
tion.

The default miter limit value is 10.0, which will convert joins with interior angles less than 11 degrees to
bevels instead of miters. For reference, a miter limit of 2.0 makes the miter cutoff at 60 degrees, and a
miter limit of 1.414 makes the cutoff at 90 degrees.

A miter limit for a desired angle can be computed as:

miter limit = 1/math.sin(angle/2)

set_operator (op)

Z8 op — the compositing OPERATOR to set for use in all drawing operations.

The default operator is cairo.OPERATOR_OVER.

set_scaled_font (scaled_font)

23 scaled font —a ScaledFont

Replaces the current font face, font matrix, and font options in the Context with those of the
ScaledFont. Except for some translation, the current CTM of the Context should be the same as
that of the ScaledFont, which can be accessed using ScaledFont.get_ctm().

1.2 HTRR N EE.

set_source (source)

28 source —a Pattern to be used as the source for subsequent drawing operations.
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Sets the source pattern within Context to source. This pattern will then be used for any subsequent
drawing operation until a new source pattern is set.

Note: The pattern’s transformation matrix will be locked to the user space in effect at the time of

set_source (). This means that further modifications of the current transformation matrix will not
affect the source pattern. See Pattern. set_matrix ().

The default source pattern is a solid pattern that is opaque black, (that is, it is equivalent to
set_source_rgb (0.0, 0.0, 0.0).

set_source_rgb (red, green, blue)
S
* red (float) - red component of color
* green (float)— green component of color
* blue (float)— blue component of color

Sets the source pattern within Context to an opaque color. This opaque color will then be used for any
subsequent drawing operation until a new source pattern is set.

The color components are floating point numbers in the range 0 to 1. If the values passed in are outside
that range, they will be clamped.

The default source pattern is opaque black, (that is, it is equivalent to set_source_rgb (0.0, 0.0,
0.0).

set_source_rgba (red, green, blue[, alpha:I.O])
ZH
* red (float)-red component of color
* green (float)— green component of color
* blue (float)— blue component of color
* alpha (float) - alpha component of color

Sets the source pattern within Context to a translucent color. This color will then be used for any
subsequent drawing operation until a new source pattern is set.

The color and alpha components are floating point numbers in the range 0 to 1. If the values passed in are
outside that range, they will be clamped.

The default source pattern is opaque black, (that is, it is equivalent to set _source_rgba (0.0, 0.0,
0.0, 1.0).

set_source_surface (surface[, x=0.0[, y=0.0] ])
2
* surface —a Surface to be used to set the source pattern
* x (float)— User-space X coordinate for surface origin
e y(float) - User-space Y coordinate for surface origin

This is a convenience function for creating a pattern from a Surface and setting it as the source in
Context with set_source ().

The x and y parameters give the user-space coordinate at which the surface origin should appear. (The
surface origin is its upper-left corner before any transformation has been applied.) The x and y patterns are
negated and then set as translation values in the pattern matrix.
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Other than the initial translation pattern matrix, as described above, all other pattern attributes, (such as its
extend mode), are set to the default values as in SurfacePattern. The resulting pattern can be queried
with get__source () so that these attributes can be modified if desired, (eg. to create a repeating pattern
with Pattern.set_extend()).

set_tolerance (tolerance)

2% tolerance (float) — the tolerance, in device units (typically pixels)

Sets the tolerance used when converting paths into trapezoids. Curved segments of the path will be sub-
divided until the maximum deviation between the original path and the polygonal approximation is less
than tolerance. The default value is 0.1. A larger value will give better performance, a smaller value,
better appearance. (Reducing the value from the default value of 0.1 is unlikely to improve appearance
significantly.) The accuracy of paths within Cairo is limited by the precision of its internal arithmetic, and
the prescribed folerance is restricted to the smallest representable internal value.

show_glyphs ( glyphs[, num _glyphs])

S
* glyphs (a sequence of (int, float, float))- glyphs to show
* num_glyphs (int)— number of glyphs to show, defaults to showing all glyphs

A drawing operator that generates the shape from an array of glyphs, rendered according to the current
font face, font size (font matrix), and font options.

show_page ()

Emits and clears the current page for backends that support multiple pages. Use copy_page () if you
don’t want to clear the page.

This is a convenience function that simply calls ctx.get_target () . show_page ()

show_text (fext)

23 text (str)-—text

A drawing operator that generates the shape from a string of text, rendered according to the current
font_face, font_size (font_matrix), and font_options.

This function first computes a set of glyphs for the string of text. The first glyph is placed so that its origin
is at the current point. The origin of each subsequent glyph is offset from that of the previous glyph by the
advance values of the previous glyph.

After this call the current point is moved to the origin of where the next glyph would be placed in this same
progression. That is, the current point will be at the origin of the final glyph offset by its advance values.
This allows for easy display of a single logical string with multiple calls to show_text ().

Note: The show_text () function call is part of what the cairo designers call the “toy” text APL. It is
convenient for short demos and simple programs, but it is not expected to be adequate for serious text-using
applications. See show_glyphs () for the “real” text display API in cairo.

stroke ()

A drawing operator that strokes the current path according to the current line width, line join, line
cap, and dash settings. After stroke (), the current path will be cleared from the cairo con-
text. See set_line width(), set_line_join(), set_line_cap (), set_dash (), and
stroke_preserve ().

Note: Degenerate segments and sub-paths are treated specially and provide a useful result. These can
result in two different situations:

1. Zero-length “on” segments set in set_dash (). If the cap style is cairo. LINE_CAP_ROUND or
cairo.LINE_CAP_SQUARE then these segments will be drawn as circular dots or squares respectively.
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In the case of cairo. LINE_CAP_SQUARE, the orientation of the squares is determined by the direction
of the underlying path.

2. A sub-path created by move_to () followed by either a close_path () or one or more calls to
1ine_to () tothe same coordinate as the move to (). If the cap styleis cairo. LINE_CAP_ROUND
then these sub-paths will be drawn as circular dots. Note that in the case of cairo. LINE _CAP_SQUARE
a degenerate sub-path will not be drawn at all, (since the correct orientation is indeterminate).

In no case will a cap style of cairo.LINE_CAP_BUTT cause anything to be drawn in the case of either
degenerate segments or sub-paths.

stroke_extents ()
IRE (x1,y1, x2,y2)
IREIZRAY (float, float, float, float)

e xI: left of the resulting extents
 yl: top of the resulting extents
* x2: right of the resulting extents
* y2: bottom of the resulting extents
Computes a bounding box in user coordinates covering the area that would be affected, (the “inked” area),

by a stroke () operation given the current path and stroke parameters. If the current path is empty,
returns an empty rectangle (0, 0, 0, 0). Surface dimensions and clipping are not taken into account.

Note that if the line width is set to exactly zero, then st roke_extents () will return an empty rectan-
gle. Contrast with path_extents () which can be used to compute the non-empty bounds as the line
width approaches zero.

Note that st roke_extents () must necessarily do more work to compute the precise inked areas in
light of the stroke parameters, so path_extents () may be more desirable for sake of performance if
non-inked path extents are desired.

See stroke (), set_line width (), set_line join(), set_line cap(), set_dash(),
and stroke_preserve ().

stroke_preserve ()
A drawing operator that strokes the current path according to the current line width, line join, line cap, and
dash settings. Unlike st roke (), stroke_preserve () preserves the path within the cairo context.

See set_line width(), set_line join(), set_line cap(), set_dash(), and
stroke_preserve ().

text_extents (rext)
Z¥ text (str)-—textto get extents for
K [H] x_bearing, y_bearing, width, height, x_advance, y_advance
IR[E[ KA 6-tuple of float

Gets the extents for a string of text. The extents describe a user-space rectangle that encloses the “inked”
portion of the text, (as it would be drawn by Context.show_text ()). Additionally, the x_advance
and y_advance values indicate the amount by which the current point would be advanced by Context.
show_text ().

Note that whitespace characters do not directly contribute to the size of the rectangle (extents.width and
extents.height). They do contribute indirectly by changing the position of non-whitespace characters. In
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particular, trailing whitespace characters are likely to not affect the size of the rectangle, though they will
affect the x_advance and y_advance values.

text_path (rext)
ZH text (str)- text

Adds closed paths for text to the current path. The generated path if filled, achieves an effect similar to
that of Context.show text ().

Text conversion and positioning is done similar to Context . show_text ().

Like Context.show_text (), After this call the current point is moved to the origin of where the
next glyph would be placed in this same progression. That is, the current point will be at the origin of
the final glyph offset by its advance values. This allows for chaining multiple calls to to Context.
text_path () without having to set current point in between.

Note: The text_path () function call is part of what the cairo designers call the “toy” text APL It is
convenient for short demos and simple programs, but it is not expected to be adequate for serious text-using
applications. See Context.glyph_path () for the “real” text path API in cairo.

transform (matrix)
Z¥ matrix — a transformation Mat rix to be applied to the user-space axes

Modifies the current transformation matrix (CTM) by applying matrix as an additional transformation.
The new transformation of user space takes place after any existing transformation.

translate (&, ty)
28
e tx (float) - amount to translate in the X direction
e ty (float)— amount to translate in the Y direction

Modifies the current transformation matrix (CTM) by translating the user-space origin by (zx, ty). This
offset is interpreted as a user-space coordinate according to the CTM in place before the new call to
translate (). In other words, the translation of the user-space origin takes place after any existing
transformation.

user_to_device (x,y)
B
e x (float)— X value of coordinate
e y(float)-Y value of coordinate
RE (x,y)
IREEAE (float, float)

¢ x: X value of coordinate
¢ y: Y value of coordinate
Transform a coordinate from user space to device space by multiplying the given point by the current
transformation matrix (CTM).
user_to_device_distance (dx, dy)
ZH

e dx (float) - X value of a distance vector
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e dy (float) - Y value of a distance vector
IRME (dx, dy)
IREEAE (float, float)

e dx: X value of a distance vector
e dy: Y value of a distance vector
Transform a distance vector from user space to device space. This function is similar to Context.

user_to_device () except that the translation components of the CTM will be ignored when trans-
forming (dx,dy).

Exceptions

4 — “cairobf £ B 7 5 W B R UK & it & B H - VOER iR & il KIOError, M 7 5 % & fil
& MemoryError, HAthHIEE1R S il % cairo.Error -

cairo.Error()

exception cairo.Error

— P cairodf ZUR A —MERAPIR S ER Al AR 7 -

Matrix

class Matrix()

Matrix fEcairoH H 2 BT ANF AR R GC R ELH - — 4> Marrix fRE—DOTHECHE, B0 87580 Tie
¥ . BUEE (shear) EELALJLRPHIAE - M (x,y) BORHUEL I T 77 204

X_new = xx * x + xy * y + x0
y_new = yx x x + yy x y + y0

Context WX BIFFHRAFECTXRI Matrix , 7€ ST MW P 23 (B AAVREIIA £ 25 [A] AL PR 3G 4t -
— LR Py thon 8 E AT UKE FH T-AE6FF matrix:
BEHUERE Matrix BI{E:

XX, v%, xy, vy, x0, y0 = matrix

P FEREAH e
matrix3 = matrixl.multiply (matrix2)
# or equivalently
matrix3 = matrixl » matrix2
LI > HERE:
matrixl == matrix2
matrixl != matrix2

B 2 FEMEER A S N B1E 2% http://www.cairographics.org/matrix_transform  (FE, FEFEMHRAIE
http://blog.csdn.net/xiaojidan201 1/article/details/8213873 )
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class cairo.Matrix (xx =1.0,yx = 0.0,xy =0.0,yy = 1.0, x0 = 0.0, y0 = 0.0)
S
o xx (float) — TR HIIxx H 1
* yx (float)— i 2 HATyx H I
* xy (float)— {5 2 HHIxy H I
s yy (float) — (SR H Ay yH 1
* x0 (float) - T HHIXH I
* yO0 (float)— {2 HATY 1
B xx, yx, xy, yy, x0, y0 7€ LIS 22 B E — D AERE Marrix - §i8122Hi) AT

X_new = xx * x + xy % y + x0

y_new = yx * x + yy x y + y0

B — BRI SL A FERE:

’matrix = calro.Matrix ()

BOE— N EXFY A i (translates by)tx flty FIFEFE, 7] DL X

’matrix = cairo.Matrix (x0=tx, y0=ty)

BOE— N EXFY S48 i (scale by)tx Flty FIFEFE, 7] DLW R X

’matrix = cairo.Matrix (xx=sy, yy=sy)

classmethod init_rotate (radians)

2% radians (float) - FERSHIME, HANINEE - HEke i A W IEXH ] IE Y5l IE
AR - 5 EE cairo P RIBIARTT IR, TE A1 B RR A7 1] -

BB B EERE AN radians WETH) Matrix -
invert ()
RE] MR Matrix HS 5 (inverse) . B Matrix JE S FEREH K [E]None -
Raises 15 Marrix WS FEMMA cairo. Error 5 -
REFEFE Marrix ¥5 R FOUFERE  FF AR BT A AR LR R BRI HERE A0SR AR A AR R # 2 KR I

(if the matrix collapses points together (it is degenerate), then it has no inverse and this function will
fail.)

multiply (matrix2)
23 matrix2 (cairo.Matrix)— B—"HME
IR[E] —4-ET Y Matrix

B S RERE Matrix A marrix2 F3 - FREREF AL RRCR N eR 56— 1 FEFEZE e Marrix 1ER T4
PR RS ZANHERE matrix2 VYRR TAERR -

5B 5 Matrix 85 matrix2 AR E AT LI -
It is allowable for result to be identical to either Matrix or matrix2.

rotate (radians)
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2% radians (float) - FERSHIME, HAVINEE - HEke R A W IEXH ] IE Y5l IE
A - % EE cairo P RIBUIARTT IR, TEAI TR A7 1] -

Wtk Matrix 7—"€%% radians YNEH— 1 FHE -
scale (sx, sy)
ZH
 sx (float) - XJ7[AIN4ERLE F
* sy (float)— Y 77 8] B4 R

K Martrix VLS sx, sy Y8R - BB EORCR N E SELL sx T sy ZEATARPR,  IRJEXTAAPRAY
PRI R e e -

transform distance (dx, dy)
B
* dx (float) - Z [Al[A EHIXAIF
* dy (float) - Z B[ & YA
IR B S A2 8] ] & (dx,dy)
IREEAE (float, float)
fEFAERE Marrix ¥t =S Al (A & (dx,dy) - BRLIT cransform point () , BRI HRAE L

W % - (except that the translation components of the transformation are ignored.) X [E]f¥][a] & &

QAT RAT B

dx2
dy2

dxl = a + dyl % c
dxl « b + dyl = d

P 2 R AL B AR, R R B & SR B MR M & - R (x1yl) BeHh (x2,y2) AP
S TFRTE B xI F x2 (xI+dxl,yl+dyl) SEEER (x]+dx2,y1+dy2) -

Affine transformations are position invariant, so the same vector always transforms to the same vector. If
(x1,y1) transforms to (x2,y2) then (xI/+dxl,yl+dyl) will transform to (xI+dx2,yl+dy2) for all values of
xI and x2.

transform point (x,y)
ZH
o x(float)— M AIXAFR
o y (float)— MHAJYAEFR
IR[E] FHEHA (xy)
IREEA (float, float)
B Marrix B85 (x, y) -
translate (1, ty)
ZH
s tx (float) - XJj MR AVECE
e ty(float)— Y 7 [ F R AR
X Matrix WHEHRH o, ty B o FTAVERHRASOR D SE LA ox 70 oy B HALKR, FF N RIS -
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Paths

class Path()

class cairo.Path
Path NEEW BHESLHIL, HEEEEEA context . copy_path () # Context.copy_path_flat ()
ey

str(path) &% H &2 FTE TLE -

%% PATH attributes

Path & — A HAR

B+ H%£%7% examples/warpedtext.py -

Pattern

Patterns&cairo?2 B IEIURE,  H 3= Z N FHRHMENFTE cairo/SHlEAERDYR, 298t 7] LU T mask, Eﬂ H % -

—cairo Pattern H L3 H FIAEART — 1> PatternType BIFEE RECER A, 803 7] IRE X ATE T Con-
text.set_source_<type>() J71EH A5

class Pattern()

Pattern 52 TH HAtipattern RAK IR ES, AHEEZPEHFIN -

class cairo.Pattern

get_extend()
RE| 228 Pattern BN S HTHIY AR ( EXTEND JEE) -
IR[ERA int

IRER Pattern HHTHY RIS - A REARIFIEES% EXTEND JE1E -
get_matrix ()
R\ FEHE T Pattern BT5 SRS BHIE Matrix o
set_extend (extend)
S extend - ik Partern 5MNE XS AN 421K EXTEND -
BB LM Pattern 51 XA (36 FH AR -

T SurfacePattern Ml cairo.EXTEND PAD BRIANFIBIE R cairo. EXTEND NONE o ¥ F
Gradient Pattern BRI\AVETZH cairo. EXTEND PAD

set_matrix (matrix)
28 matrix— Matrix FISEH)
BB Pattern WASFERE R matrix - X MHFERH T WA P 25 B #5#:2 pattern 23 8] -

2 Patter 55— IR QRN S22 Q& — PME— R HIERE T H 74 28#, Rt patterns [A] A1 H]
Pz LA — TP R -

B RO A AERE BT 1) 2 M 28 (8] Bl pattern 2 8], X B R E (R RABZE N patternZS
R H P2 E (RlEgasnE) |, B AR H H FH F2 Pattern i‘ﬁf@ﬁ’]ﬁ%ﬁ]@
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fan, ARIFAEE R — DL Z BT R — 15 ) Pattern , IERRROICHS R %52

matrix = cairo.Matrix (xx=0.5,yy=0.5)
pattern.set_matrix (matrix)

TN SRAE RS R FE2.018550.5, & 115 Patter JRHR A/ NHI—2F- .
A, TEFEMEN P ZEETTISNIRT context . set_source W XJELREIN -

class SolidPattern(Pattern)

class cairo.SolidPattern (red, green, blue, alpha=1.0)

ZH

 red (float)— a4 B H A HIE

s green (float) - BlEHILREHHIIE

* blue (float) - Bl RTHE B HERIE

* alpha (float) - 8 HalphaZH {4 FE
IRE —HTH SolidPattern H)SE
Raises 1% H NAFIf it MemoryError 5

{5 FH S AU P 235 BRI B 0@ — BT SolidPattern - BRELAIE RO~ 1HNF SEL - WREHRIISEGET
XATEE, MEH&REDZERVEENEE (clamped) -

get_rgba ()
JR[E] (red, green, blue, alpha) % 30T H
IREL SolidPattern BB, -
1.4 FThR I GE.

class SurfacePattern(Pattern)

class cairo.SurfacePattern (surface)
2% surface — cairo Surface
IRE] {2 Esurface T & K SurfacePattern
Raises %8 NFElA MemoryError
get_filter()
IR\ Y57 T A% SurfacePattern W] FILTER -
get_surface ()
JR[E] SurfacePattern W] Surface
1.4 TR I RE.
set_filter (filter)
SH filter - I THHAWIMAEE Partern H) FILTER -
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FE: BEIRHEE A Pattern B (FIANMFF context.set_source_surface () B) A8
BRI . XFESL NER context. get_source () KiJjIA cairo BEFU AR pattern
I i

context.set_source_surface (image, x, V)
surfacepattern.set_filter (context.get_source(), cairo.FILTER_NEAREST)

class Gradient(Pattern)

Pattern e H-Mipattern B AR BT R ELR , NEEEZW SEHFIML -

class cairo.Gradient

add_color_stop_rgb (offset, red, green, blue)
SR
* offset (float)-[0.0.. 1.0] EE N HIHFEE
* red (float) - HIEAMLLEHITHIE
» green (float) - BlfaRILREHERIE
* blue (float) - FiERE EHEFRIE

M) Gradient JNI1— P BHBIBUE o offset NTE A AR HI M E O E S - Flan, LrEms
LinearGradient’s F¥EH| M & M (x0,y0) 2| (x1,yl) , 12 M#ZE RadialGradient’s H1¥2 ] 7] & M &
AL S B[R] 24 5, o

BB E H1ES context.set_source_rgb () FE -

WREETHD (BEELZD) A, WEEMELSSRERIIRTEAET (RN SER) - X
FEAB BRI B AU EA 5T 4E  (sharp color transition) TAEVEA (blend) MHiIAERTRAH -

add_color_stop_rgba (offset, red, green, blue, alpha)
S
* offset (float)-[0.0.. 1.0] EHE KN IR E
* red (float) - BIEAMZLEAHITHIE
* green (float)— B e Bk e A E
* blue (float) - BIEHEEHMFHE
* alpha - #itaalphaH - H01H

M Gradient 7NIN— M ANBARIEIE . (FE: JRICL, BEER)  offset NI & A8 A3 H) [A]
ERAE S . Flan, RMEHEE LinearGradient’s WS H] A1 & M (x0,y0) 2 (x1,y1) , 12 A i 25
RadialGradient’s B¥E ) 7] 2 M B B 55 2 B 28 5, -

B E kS context.set_source_rgb () FHF .

WRRE T (EEZA) A, WIrEMELS SRIERINTHERE GRINRSSER) - X
FEAR B OB BN E T2 (sharp color transition) TAEIES (blend) HiZCHTRAH -

class LinearGradient(Gradient)

class cairo.LinearGradient (x0, y0, xI, ylI)
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x0 (float) — AIAH S X AL T

* y0 (float) — &UH S Ky A4 R

o x1 (float)— &5 H HHIXALHR

* yl (float)- Ziﬁ,ﬁﬁ"]yéléﬁ\
1R\ LinearGradient
Raises 135 NN il MemoryError 55

RIE (x0, y0) F1 (x1,y1) W€ FIEH & OIE— 111 LinearGradient - 1E{¥F Gradient patternZ Hij, 5%
il Gradient. add_color._stop_rgb () B Gradient. add_color_stop_rgba () EX—F
FIH b -

R AL IALR NpatternZS (8] o X7 F—1H1HY Pattern , patternZs [8] 5 B P 2 [B]BANFEI Y, (B2 A
Z A RIRAF] LB Pattern. set_matrix () EXEE -

get_linear_ points ()
R[]
(x0, y0, x1, y1) - ¥ A EOTAH
o x0: H—" A HIxAAPR
o y0: H— ARy AL PR
o x1: 5 A S AR TR
oyl B Ay 8HR
IRBX LinearGradient {5122 Fr¥is 5 AR HR -
1.4 FhRINEE.

class RadialGradient(Gradient)

class cairo.RadialGradient (cx0, ¢y0, radius0, cxl, cyl, radiusl)
23
» cx0 (float) — FIREIAIx AL TR
* cy0 (float) — EHREVO ATy AL B
e radiusO (float) - BIREIHE
s cx1 (float)— & A RIX AR
s cyl (float)— & mE ATy AR TR
e radiusl (float) - & A EHZ
R[E] Hr Ol RadialGradient
Raises %H NI il & MemoryError 5

TE(cx0, cy0, radius0) F1 (cx1, cyl, radius1) B 1~[& 2 [6] 61 i — 1~ ) RadialGradient 12 [7] % 2 pattern
EH A Gradient patternZﬁﬁ  FEEFH Gradient. add_color_stop_rgb () B Gradient.
add_color_stop_rgba () BN — RIS, .

R AL IAL R NpatternZS (8] o X7 F—1H1HY Pattern , patternZs [8] 5 B P 2 [B]BANFEI Y, (H 24
Z A= R AT LLEIT Pattern. set_matrix () iNAS »
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get_radial_circles()
IR [E]
(x0, y0, 10, x1, y1, r1) - —MF R EHoTAH
o x0: EIREHIx AL TR
yO: EHR RV HTy A FR
r0: EIREIAE12
o x1: & RO RIx AR TR
o yl: &R Ry ARTR
o rl: Z R EIFER
IKEX RadialGradient W¥ L AIE], 5B DL EVDARPRANE R FOR «
1.4 BT RE.

Surfaces
cairo.Surface is the abstract type representing all different drawing targets that cairo can render to. The actual
drawings are performed using a Context.

A cairo.Surface is created by using backend-specific constructors of the form cairo.<XXX>Surface().

class Surface()

class cairo.Surface

Surface is the abstract base class from which all the other surface classes derive. It cannot be instantiated
directly.

copy_page ()
Emits the current page for backends that support multiple pages, but doesn’t clear it, so that the contents
of the current page will be retained for the next page. Use show_page () if you want to get an empty
page after the emission.

Context.copy_page () is a convenience function for this.
1.6 BTN AE.
create_similar (content, width, height)
ZH
* content —the CONTENT for the new surface
* width (int) — width of the new surface, (in device-space units)
* height — height of the new surface (in device-space units)
IZ[E] anewly allocated Surface.

Create a Surface that is as compatible as possible with the existing surface. For example the new surface
will have the same fallback resolution and FontOpt ions. Generally, the new surface will also use the
same backend, unless that is not possible for some reason.

Initially the surface contents are all O (transparent if contents have transparency, black otherwise.)
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finish ()

This method finishes the Surface and drops all references to external resources. For example, for the Xlib
backend it means that cairo will no longer access the drawable, which can be freed. After calling finish()
the only valid operations on a Surface are flushing and finishing it. Further drawing to the surface will not
affect the surface but will instead trigger a cairo.Error exception.

flush ()

Do any pending drawing for the Surface and also restore any temporary modification’s cairo has made to
the Surface’s state. This method must be called before switching from drawing on the Surface with cairo

to drawing on it directly with native APIs. If the Surface doesn’t support direct access, then this function
does nothing.

get_content ()

IR [E] The CONTENT type of Surface, which indicates whether the Surface contains color and/or
alpha information.

1.2 BT RE.
get_device_offset ()
IR [E]
(x_offset, y_offset) a tuple of float
¢ x_offset: the offset in the X direction, in device units
 y_offset: the offset in the Y direction, in device units
This method returns the previous device offset set by set_device offset ().
1.2 BTN RE.
get_fallback_resolution ()
IR [E]
(x_pixels_per_inch, y_pixels_per_inch) a tuple of float
» x_pixels_per_inch: horizontal pixels per inch
 y_pixels_per_inch: vertical pixels per inch

This method returns the previous fallback resolution set by set_fallback_resolution (), or de-
fault fallback resolution if never set.

1.8 FrARIIAE.
get_font_options ()
IRE a FontOptions

Retrieves the default font rendering options for the Surface. This allows display surfaces to report the

correct subpixel order for rendering on them, print surfaces to disable hinting of metrics and so forth. The
result can then be used with ScaledFont.

mark_dirty ()

Tells cairo that drawing has been done to Surface using means other than cairo, and that cairo should reread
any cached areas. Note that you must call f1ush () before doing such drawing.

mark_dirty rectangle (x,y, width, height)
23
e x (int)— X coordinate of dirty rectangle

* y (int) - Y coordinate of dirty rectangle
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e width (int) — width of dirty rectangle
* height (int) - height of dirty rectangle

Like mark_dirty (), but drawing has been done only to the specified rectangle, so that cairo can retain
cached contents for other parts of the surface.

Any cached clip set on the Surface will be reset by this function, to make sure that future cairo calls have
the clip set that they expect.

set_device_offset (x_offset, y_offset)
ZH
e x_offset (float) - the offset in the X direction, in device units
e y_offset (float) - the offset in the Y direction, in device units

Sets an offset that is added to the device coordinates determined by the CTM when drawing to Surface.
One use case for this function is when we want to create a Surface that redirects drawing for a portion of
an onscreen surface to an offscreen surface in a way that is completely invisible to the user of the cairo
APIL. Setting a transformation via Context.translate () isn’t sufficient to do this, since functions
like Context.device_to_user () will expose the hidden offset.

Note that the offset affects drawing to the surface as well as using the surface in a source pattern.
set_fallback_ resolution (x_pixels_per_inch, y_pixels_per_inch)
2%
* x_pixels_per_ inch (float) - horizontal setting for pixels per inch
* y_pixels_per_inch (float) - vertical setting for pixels per inch
Set the horizontal and vertical resolution for image fallbacks.

When certain operations aren’t supported natively by a backend, cairo will fallback by rendering operations
to an image and then overlaying that image onto the output. For backends that are natively vector-oriented,
this function can be used to set the resolution used for these image fallbacks, (larger values will result in
more detailed images, but also larger file sizes).

Some examples of natively vector-oriented backends are the ps, pdf, and svg backends.

For backends that are natively raster-oriented, image fallbacks are still possible, but they are always per-
formed at the native device resolution. So this function has no effect on those backends.

Note: The fallback resolution only takes effect at the time of completing a page (with Context.
show_page () or Context.copy_page ()) so there is currently no way to have more than one fall-
back resolution in effect on a single page.

The default fallback resoultion is 300 pixels per inch in both dimensions.
1.2 BTN RE.

show_page ()
Emits and clears the current page for backends that support multiple pages. Use copy_page () if you
don’t want to clear the page.

There is a convenience function for this that takes a Context . show_page ().
1.6 FThRTh BE.
write_to_png (fobj)
¥ fobj (str, file or file-like object) — the file to write to
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Raises MemoryError if memory could not be allocated for the operation
IOError if an I/O error occurs while attempting to write the file

Writes the contents of Surface to fobj as a PNG image.

class ImageSurface(Surface)

A cairo.ImageSurface provides the ability to render to memory buffers either allocated by cairo or by the calling
code. The supported image formats are those defined in FORMAT attributes.

class cairo.ImageSurface (format, width, height)
S
* format — FORMAT of pixels in the surface to create
* width — width of the surface, in pixels
* height - height of the surface, in pixels
IRE anew ImageSurface
Raises MemoryError in case of no memory

Creates an ImageSurface of the specified format and dimensions. Initially the surface contents are all 0. (Specif-
ically, within each pixel, each color or alpha channel belonging to format will be 0. The contents of bits within
a pixel, but not belonging to the given format are undefined).

classmethod create_for_ data (data, format, width, height[, stride])
Not yet available in Python 3

classmethod create_from_png (fobj)
28 £ obj — a filename, file, or file-like object of the PNG to load.
JR[E] anew ImageSurface initialized the contents to the given PNG file.
static format_stride_for_ width (format, width)
ZH
e format — a cairo FORMAT value
* width - the desired width of an ImageSurface to be created.

JR[E] the appropriate stride to use given the desired format and width, or -1 if either the format
is invalid or the width too large.

IR[E[ R int

This method provides a stride value that will respect all alignment requirements of the accelerated image-
rendering code within cairo. Typical usage will be of the form:

stride = cairo.ImageSurface.format_stride_for_width (format, width)
surface = cairo.ImageSurface.create_for_data (data, format, width, height,
< stride)

1.6 HTALINEE.

get_data()
Not yet available in Python 3

get_format ()
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IR[E] the FORMAT of the ImageSurface.
1.2 BRI EE.
get_height ()
IR [E] the height of the ImageSurface in pixels.
get_stride()

IR [E] the stride of the ImageSurface in bytes. The stride is the distance in bytes from the begin-
ning of one row of the image data to the beginning of the next row.

get_width ()
JR[E] the width of the ImageSurface in pixels.

class PDFSurface(surface)

The PDFSurface is used to render cairo graphics to Adobe PDF files and is a multi-page vector surface backend.
class cairo.PDFSurface (fobj, width_in_points, height_in_points)
SR

e fobj (None, str, file or file—-like object) — a filename or writable file
object. None may be used to specify no output. This will generate a PDFSurface that may
be queried and used as a source, without generating a temporary file.

* width_in_points (float)— width of the surface, in points (1 point == 1/72.0 inch)
* height_in_points (f1loat) - height of the surface, in points (1 point == 1/72.0 inch)
1%[E] anew PDFSurface of the specified size in points to be written to fobj.
Raises MemoryError in case of no memory
1.2 FRIEE.
set_size()
ZH
* width_in_points (float) — new surface width, in points (1 point == 1/72.0 inch)
* height_in_points (float)— new surface height, in points (1 point == 1/72.0 inch)
Changes the size of a PDFSurface for the current (and subsequent) pages.

This function should only be called before any drawing operations have been performed on the current
page. The simplest way to do this is to call this function immediately after creating the surface or immedi-
ately after completing a page with either Context . show_page () or Context.copy_page ().

1.2 BTN RE.

class PSSurface(surface)
The PSSurface is used to render cairo graphics to Adobe PostScript files and is a multi-page vector surface
backend.

class cairo.PSSurface (fobj, width_in_points, height_in_points)
ZH
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e fobj (None, str, file or file—-like object) — a filename or writable file
object. None may be used to specify no output. This will generate a PSSurface that may be
queried and used as a source, without generating a temporary file.

* width_in_points (float)— width of the surface, in points (1 point == 1/72.0 inch)
* height_in_points (float) - height of the surface, in points (1 point == 1/72.0 inch)
1R8] anew PDFSurface of the specified size in points to be written to fobj.
Raises MemoryError in case of no memory
Note that the size of individual pages of the PostScript output can vary. See set_size ().

dsc_begin_page_setup ()
This method indicates that subsequent calls to dsc_comment () should direct comments to the Page-
Setup section of the PostScript output.

This method call is only needed for the first page of a surface. It should be called after any call to
dsc_begin_setup () and before any drawing is performed to the surface.

See dsc_comment () for more details.
1.2 FhR I RE.

dsc_begin_setup ()
This function indicates that subsequent calls to dsc_comment () should direct comments to the Setup
section of the PostScript output.

This function should be called at most once per surface, and must be called before any call to
dsc_begin_page_setup () and before any drawing is performed to the surface.

See dsc_comment () for more details.
1.2 BT Th &E.
dsc_comment (comment)
Z¥ comment (str)—acomment string to be emitted into the PostScript output
Emit a comment into the PostScript output for the given surface.

The comment is expected to conform to the PostScript Language Document Structuring Conventions
(DSC). Please see that manual for details on the available comments and their meanings. In particular, the
9% %IncludeFeature comment allows a device-independent means of controlling printer device features. So
the PostScript Printer Description Files Specification will also be a useful reference.

The comment string must begin with a percent character (%) and the total length of the string (including any
initial percent characters) must not exceed 255 characters. Violating either of these conditions will place
PSSurface into an error state. But beyond these two conditions, this function will not enforce conformance
of the comment with any particular specification.

The comment string should not have a trailing newline.

The DSC specifies different sections in which particular comments can appear. This function provides
for comments to be emitted within three sections: the header, the Setup section, and the PageSetup sec-
tion. Comments appearing in the first two sections apply to the entire document while comments in the
BeginPageSetup section apply only to a single page.

For comments to appear in the header section, this function should be called after the surface is created,
but before a call to dsc_begin_setup ().

For comments to appear in the Setup section, this function should be called after a call to
dsc_begin_setup () but before a call to dsc_begin_page_setup ().
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For comments to appear in the PageSetup section, this function should be called after a call to

dsc_begin_page_setup ().

Note that it is only necessary to call dsc_begin_page_setup () for the first page of any surface.
After a call to Context.show_page () or Context.copy_page () comments are unambiguously
directed to the PageSetup section of the current page. But it doesn’t hurt to call this function at the

beginning of every page as that consistency may make the calling code simpler.

As a final note, cairo automatically generates several comments on its own. As such, applications must not

manually generate any of the following comments:

Header section: %!PS-Adobe-3.0, %Creator, %CreationDate, %Pages, %BoundingBox, %Document-

Data, %LanguageLevel, %EndComments.

Setup section: %BeginSetup, %EndSetup

PageSetup section: %BeginPageSetup, %PageBoundingBox, %EndPageSetup.
Other sections: %BeginProlog, %EndProlog, %Page, %Trailer, %EOF

Here is an example sequence showing how this function might be used:

surface = PSSurface (filename, width, height)

surface.dsc_comment (surface, "2¢2Title: My excellent document™)
surface.dsc_begin_setup (surface)

surface.dsc_comment (surface, "?¢%IncludeFeature: xMediaColor White™)

surface.dsc_begin_page_setup (surface)

surface.dsc_comment (surface, " IncludeFeature: xPageSize A3")
surface.dsc_comment (surface, "ZZIncludeFeature: xInputSlot LargeCapacity™)
surface.dsc_comment (surface, " IncludeFeature: xMediaType Glossy")
surface.dsc_comment (surface, " IncludeFeature: xMediaColor Blue")

draw to first page here
ctx.show_page (cr)

surface.dsc_comment (surface, "ZZIncludeFeature: PageSize A5S");

surface.dsc_comment (surface, "?22%Copyright: Copyright (C) 2006 Cairo Lover")

1.2 BTN RE.
get_eps ()
JR[E] True iff the PSSurface will output Encapsulated PostScript.
1.6 BTN AE.
static ps_level_to_string (level)
% level —a PS_LEVEL
JR[H] the string associated to given level.
RERA st

Raises cairo.Error if level isn’t valid.

Get the string representation of the given level. See ps_get_levels () for a way to get the list of valid

level ids.
1.6 FThR I RE.

restrict to_ level (level)
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23 level —a PS LEVEL

Restricts the generated PostSript file to level. See ps_get_levels () for a list of available level values
that can be used here.

This function should only be called before any drawing operations have been performed on the given
surface. The simplest way to do this is to call this function immediately after creating the surface.

1.6 FRINEE.
set_eps (¢eps)
23 eps (bool) - True to output EPS format PostScript
If eps is True, the PostScript surface will output Encapsulated PostScript.

This function should only be called before any drawing operations have been performed on the current
page. The simplest way to do this is to call this function immediately after creating the surface. An
Encapsulated PostScript file should never contain more than one page.

1.6 BTN AE.
set_size (width_in_points, height_in_points)
ZH
* width_in_points (float)— new surface width, in points (1 point == 1/72.0 inch)
* height_in_points (float) — new surface height, in points (1 point == 1/72.0 inch)
Changes the size of a PostScript surface for the current (and subsequent) pages.

This function should only be called before any drawing operations have been performed on the current
page. The simplest way to do this is to call this function immediately after creating the surface or immedi-
ately after completing a page with either Context . show_page () or Context.copy_page ().

1.2 BRI EE.

class SVGSurface(Surface)

The SVGSurface is used to render cairo graphics to SVG files and is a multi-page vector surface backend
class cairo.SVGSurface (fobj, width_in_points, height_in_points)
ZH

e fobj (None, str, file or file—-like object) — a filename or writable file
object. None may be used to specify no output. This will generate a SVGSurface that may
be queried and used as a source, without generating a temporary file.

* width_in_points (float)— width of the surface, in points (1 point == 1/72.0 inch)

* height_in_points (float) - height of the surface, in points (1 point == 1/72.0 inch)
1Z[E] a new SVGSurface of the specified size in points to be written to fob.
Raises MemoryError in case of no memory

get_versions ()
Not implemented in pycairo (yet)

restrict_to_version()
Not implemented in pycairo (yet)
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version_to_string()
Not implemented in pycairo (yet)

class Win32Surface(Surface)

The Microsoft Windows surface is used to render cairo graphics to Microsoft Windows windows, bitmaps, and
printing device contexts.

class cairo.Win32Surface (hdc)
Z¥{ hdc (int) - the DC to create a surface for
1X[H] the newly created surface

Creates a cairo surface that targets the given DC. The DC will be queried for its initial clip extents, and this will
be used as the size of the cairo surface. The resulting surface will always be of format cairo. FORMAT_RGB24,
see FORMAT attributes.

class Win32PrintingSurface(Surface)

The Win32PrintingSurface is a multi-page vector surface type.
class cairo.Win32PrintingSurface (hdc)
23 hdc (int) — the DC to create a surface for
1R [E] the newly created surface

Creates a cairo surface that targets the given DC. The DC will be queried for its initial clip extents, and this will
be used as the size of the cairo surface. The DC should be a printing DC; antialiasing will be ignored, and GDI
will be used as much as possible to draw to the surface.

The returned surface will be wrapped using the paginated surface to provide correct complex rendering be-
haviour; cairo. Surface.show_page () and associated methods must be used for correct output.

class XCBSurface(Surface)

The XCB surface is used to render cairo graphics to X Window System windows and pixmaps using the XCB
library.

Note that the XCB surface automatically takes advantage of the X render extension if it is available.
class cairo.XCBSurface
23
* connection —an XCB connection
* drawable — a X drawable
* visualtype —a X visualtype
* width - The surface width
* height — The surface height

Creates a cairo surface that targets the given drawable (pixmap or window).

TEf#: This methods works using xpyb.
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set_size (width, height)

B3
* width — The width of the surface
* height — The height of the surface
Informs cairo of the new size of the X Drawable underlying the surface. For a surface created for a Window
(rather than a Pixmap), this function must be called each time the size of the window changes. (For a sub-

window, you are normally resizing the window yourself, but for a toplevel window, it is necessary to listen for
ConfigureNotify events.)

A Pixmap can never change size, so it is never necessary to call this function on a surface created for a Pixmap.

class XlibSurface(Surface)

The XLib surface is used to render cairo graphics to X Window System windows and pixmaps using the XLib
library.

Note that the XLib surface automatically takes advantage of X render extension if it is available.

class cairo.XlibSurface

HEME:  XlibSurface cannot be instantiated directly because Python interaction with Xlib would require open
source Python bindings to Xlib which provided a C API. However, an XlibSurface instance can be returned
from a function call when using pygtk http://www.pygtk.org/.

get_depth ()
3R [E] the number of bits used to represent each pixel value.
1.2 BTN RE.
get_height ()
JR[H] the height of the X Drawable underlying the surface in pixels.
1.2 FRIIRE.
get_width ()
IR [E] the width of the X Drawable underlying the surface in pixels.
1.2 FRRIIEE.

Text

cairo’H P AT 20 AT LUREAT 744

o —HZcairof I TrE text API. X ETE AP I UTF-84% 1 1 U AR H HEThREN R0 T WA RN A
IR, B EREHE - IXEWRE G Hebrew, ArabicHlIndic A ;XL B 24 HFAR (script) HATZETS
WYL, W FAF AR SR BN R ARL . FRRNEEMARZRE], RNt A geat 3%k
FRFHRHANE S Z L RPSURPIRRE . X PMAPIREERFHE— M8, AT WhSAERA B/,
AR R BIRE 7R RL1Z08E 50, F1Z AP «
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o F—M{E FHcairo i Etext APIFI T ZURT LAV R FIE B4 F - K2 IIAPITR 22 FH PR SURES L T R 5]
FBLE o X H SR — AR RO ) S S 1T (AR FESR A0 B, H Wpangocairo, Pango U AN J&y FHAEAT
HI—HR4> - Pangof MY http://www.pango.org/

class FontFace()

cairo.FontFace 7€ 3 | FARBRF R AR/ INFIFAAFERE  (FARFERE TR F&, FEANEJT [ AR A7 [ Bl
UEHUFAR) SMAETE AT - Ccontext A LLiEIT :meth: Context.set_font_face % & FontFace , FA& K/INFIFERE
ALLGETY context.set_font_size () Ml Context.set_font_matrix () FIXE

RIECEFAI TR 5%, HZF FontFace -

class cairo.FontFace

EE: X DEBAREMEESEFIML, 2H context.get_font_face () IREIRT -

class FreeTypeFontFace(FontFace)

FreeType Fonts - 3 #fFreeType ) F {4
FreeType 714 5 % £ 22 T"GNU/Linux LRI AER, WAl IHTHMFE -

T f#: FreeType 5 & fEpycairod! % H £ I | HOHHT R 'R R e
APIHFreeType (Flfontconfig) FIFFEpythonZhiE, WHHRAE ANH 24 Npycairol FreeType L ¥
WA LL

class ToyFontFace(FontFace)

cairo.ToyFontFace 15 Context.select_font_face () A] LLBIEE— 3L T contexttoy font -
class can be used instead of Context.select_font_face () tocreate a toy font independently of a context.

class cairo.ToyFontFace (family[, slant[, weight] ] )
S
+ family (str)— font family4%
* slant — /&) FONT _SLANT J&%, defaultsto cairo. FONT SLANT NORMAL.

e weight - ¥ R W) FONT WEIGHT J& 1t | defaults to cairo.
FONT_WEIGHIT NORMAL.

IR\ —E ) ToyFontFace
TR family - slant ~ weight = TCH B — 1> ToyFontFace - iX%%font face 3 TS5 toy” API -

I Refamily HOKFHFER -, NIE T G55 E I I family - BOIARI family F] LUER get_family () R
B o

Context.select_font_face () ¥ ILE O KA Efont face, %1% K ELL T f#toy font faceIfR
il -

1.8.4 HThRINEE.
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get_family ()
iRE toy fontfIfamily
ﬂ@%ﬂ Str
1.8.4 FARTNAEE.
get_slant ()
iR[E FONT _SLANT HI{E
1.8.4 FrARTIAEE.
get_weight ()
IR[E FONT _WEIGHT W&
1.8.4 FhIIHE.

class UserFontFace(FontFace)

user-font F#1% 2 ¥Fcairo ] IR BEF A FIE BV H] - XAELIMARPRER SR T ARRE M, il SVGF
{RFIFlash 7, (B2 AT DU TR R FroR 2 il B U B 71K -

HEf#:  UserFontFace 738V H R I #lpcairorf - 1 F 4R 75 fE pycairo i F X M1,
A cairo RN (51|38 4 74 VH BB M pycairoflz Fbug -

class ScaledFont()

ScaledFont J&— MREINEIFF € RF AN & BN ER T, BEFHRRTEREM, Fln e HEE
AT AR5 RN 5 -

RGBT, B 2 Ay i -
class cairo.ScaledFont (font_face, font_matrix, ctm, options)
B
» font_face — FontFace HISEH]

* font_matrix — FIRNFIRZ A B = AR AERE Macrix o 0 T B A
EOL, — PNDARTFE, FERE FURGE RN, (ESRFERE AT LU T AN R B3 E AN
[ O I AR R B R TR IR, % context.set_font_matrix() -

o ctm - PR 2 B2 S AR Matrix o
* options - FontOptions S, FATIREEUENTFIE
TR3E FontFace FAFHIA T8 RT o AE FHEARE AIFERE O — 1> ScaledFont %5 -
extents ()
JR[E] (ascent, descent, height, max_x_advance, max_y_advance), — % SE0TH
KRB ScaledFont Bmetricfg B, -

get_ctm()
pycairoH ARSI -

get_font_face ()
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R\ 5 ScaledFont i) FontFace -
1.2 HhRThEE.

get_font_matrix()
pycairo " B ARSI -

get_font_options ()
pycairo - B AR SLI -

get_scale_matrix()
RE] HERERE Matrix
?”?E&%EB%%?%%EKHHS?—ﬂ‘a‘éﬂ?é A2 BT ES B FECtm A =4, BRIV 4 25 8] 21 34 8 = 1) Frg Bk
1.8 RN HE.
glyph_extents ()
pycairo B ARSI -
text_extents (rext)
23 text (str)-—text
R[] (x_bearing, y_bearing, width, height, x_advance, y_advance)
RERE AP R AT

RBCARF M BV E (extent) , %0 B A — 6 & XA 26 078 B H -~ = 1E
AR TE R - o B ONJR S (0,00 IR, 0 Feairof K A B % E H 4 [F] Afont
face, font matrix, ctm#l &1L ScaledFont , HHEH Context.show_text () FLHl
715, x_advanceflly_advance PMER R A RIS EH Context . show_text () HEFHIE -

as it would be drawn by Context.show_text () if the cairo graphics state were set to the same
font_face, font_matrix, ctm, and font_options as ScaledFont . Additionally, the x_advance and y_advance
values indicate the amount by which the current point would be advanced by Context . show_text ().

EERZATFNHRERBNAERENR T (B L, XEFEENSNE T EZEAFA
ALE - LHEZRMNZ AFRFRABEASEMZERAR S, REMITSES x_advance F
y_advance HI{H -

1.2 HhRIDHE.

text_to_glyphs ()
pycairo BRI -

class FontOptions()

— P NBEIHILER, FERE TR R B BT R -

FontOptions 1) A% M T LB o R EL FomtOptions.set_<feature_name> B{  FontOp-
tions.get_<feature_name> # 1% BB I 17, U1 FontOptions.set_antialias() Ml FontOptions.
get_antialias () -

KRAKATBES N FontOptions UNIIFTHIERE, RIMLR1Z#H Fontoptions.copy () ~ FontOptions.
equal () ~ FontOptions.merge () Al FontOptions.hash() PUATHE N - B EMHE - & F gt
B FontOptions hash{H fAJ#/E -

class cairo.FontOptions

RE — S5 ELH) FontOptions.
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SYBE— 1T FontOptions 315, FVE RHEIHAIIG L HELAE -
get_antialias ()
IR\ FontOptions X 1) ANTIALIAS 1, «
get_hint_metrics ()
IR\ FontOptions X 48] HINT METRICS 1=, -
get_hint_style()
IR\ FontOptions X 51 HINT STYLE -
get_subpixel_order ()
B[\ FontOptions ¥ 4] SUBPIXEL_ORDER -
set_antialias (antialias)
24 antialias — ANTIALIAS 53
XAMEIUE T E R IARI HUE A 2R
set_hint_metrics (hint_metrics)
2% hint_metrics — HINT METRICS 5K, -
IXMIETFEH] metrics TR A BITE T HE L I EEEL -
set_hint_style (hint_style)
2% hint_style — HINT STYLE

XA R HE T F AR ELER R E MR, RS, R TR BRI Rl i
B R HLRE

set_subpixel_order (subpixel_order)
2% subpixel_order — SUBPIXEL_ORDER

TERZIFF R FE R L GERFBEER cairo. ANTIALTAS SUBPIXEL {EYN BRiZEHED
BEHHEEFERIT -

4.3.3 FAQ
Pycairo FAQ - Frequently Asked Questions

Q: AT LAF AL Pycairo HJZRIG?

A: cairo FICHE, HAE—THFXNREE, PTHE Pythondf & 7K 7 EB AN I GE$& (kB 1F 1 TH] 7] % Y
O mRRH-MREKERKEIEN T FORRIEE, TREERNRRE TCEMERX . H
F&=Pycairo (LA RZHcairo MIE S HIFFE? ) %5 T LI Context ~ Surface « Pattern§iX JL MK AT 7=
HSEIN o IR P A5 S 74 B cairo 2 1 R AR R BGZ BN FI RO 73 A T LA, BRASET 4 T cairoiz — 1
T[] R EEREE o, SRR A B AT REt & £ 2 A& 7 2R R B Ferirol ) — 2877 % - TS SE By 7 AR
DI s, FUEARERE 5 cairo /712 -

cario SUREIIB KA “YhcairolliE— MEFHEH) “NHFEE BRI T A 2 MSurfacedkR A 27 4 0]
A, R IR X R A

cairo.Context A] LI#EFRAL - T EMY Pycairo FRECNGER TR1L -

Q: pycairo?l e 5 numpy— & H?

A: 2l test/isurface_create_for_data2.py
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Q: pycairo 217 5 pygame—#E 1 FH?
A: 5 test/pygame-testl.py test/pygame-test2.py

4.3.4 Pycairo ] C API

X F MR T 2R BF AR i pycairook B 7 R FICHIC++TE 7 51 (5 HI I API -

Vil Pycairo ft] C API

NIRRT AT S pycairof AP

#include "py3cairo.h"

PyMODINIT_FUNC
PyInit_client (void)
{

PyObject =m;

m = PyModule_Create (&clientmodule);

if ( == NULL)
return NULL;
if (import_cairo() < 0)

return NULL;
/#* additional initialization can happen here
return m;

*/

Pycairo Xf%

Objects:

PycairoContext
PycairoFontFace
PycairoToyFontFace
PycairoFontOptions
PycairoMatrix
PycairoPath
PycairoPattern
PycairoSolidPattern
PycairoSurfacePattern
PycairoGradient
PycairoLinearGradient
PycairoRadialGradient
PycairoScaledFont
PycairoSurface
PycairoImageSurface
PycairoPDFSurface
PycairoPSSurface
PycairoSVGSurface
PycairoWin32Surface
PycairoXCBSurface
PycairoXlibSurface
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Pycairo Types

Types:

PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject

«*Context_Type;
+*FontFace_Type;
*ToyFontFace_Type;
+*FontOptions_Type;
*Matrix_Type;
*Path_Type;
*Pattern_Type;
x*SolidPattern_Type;
x*SurfacePattern_Type;
*Gradient_Type;
+*LinearGradient_Type;
x*RadialGradient_Type;
x*ScaledFont_Type;
«*Surface_Type;
x*ImageSurface_Type;
*PDFSurface_Type;
*PSSurface_Type;
*SVGSurface_Type;
*Win32Surface_Type;
*XCBSurface_Type;
*X1libSurface_Type;

Functions

cairo_t * PycairoContext_GET (obj)

MPycairoContext3k BEXCIE & Hcairo_t X 5

PyObject * PycairoContext_FromContext (cairo_t *ctx, PyTypeObject *fype, PyObject *base)

PyObject * PycairoFontFace_FromFontFace (cairo_font_face_t *font_face)

PyObject * PycairoFontOptions_FromFontOptions (cairo_font_options_t *font_options)

PyObject * PycairoMatrix_ FromMatrix (const cairo_matrix_t *matrix)

PyObject * PycairoPath_FromPath (cairo_path_t *path)

PyObject * PycairoPattern_FromPattern (cairo_pattern_t *pattern, PyObject *base)

PyObject * PycairoScaledFont_FromScaledFont (cairo_scaled_font_t *scaled_font)

PyObject * PycairoSurface_FromSurface (cairo_surface_t *surface, PyObject *base)

int PycairoCheck_Status (cairo_status_t starus)

4.4 D-Bus {#

4.4.1 D-Bus ZF|ZAI]

FfR: AN H D-Bus %> 7| E
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=1~ >
B R AR

HIRZ IPC (interprocess communication ) , FT/RFEAIFFERTTZ: CORBA &ZH TH A S miEH &
ZLH) IPC ) — 1R KHUAEIRTT 22 - DCOP &2 — MREE &R IPC HEZE, ThEeR /D, B2 v DARIFHI 5 A E]
K SIS - SOAP F1 XML-RPC %1t T Web k55, HEM{HEH HTTP /EAHE KM - D-BUS 1%t H
T AN AT OS {5 - D-Bus (HH D e MRE LI Desktop” FIER) , Bl: HTEERIERS
FREME S . IEZREHEIAZMAR RS H, A2 TFEERBFEERYEmD -

AR ETMEE LN NHABEFEZT, MA, N5 RERILH#ITEE . DCOP Z&—1HT KDE
MRRR T %, BEEMHKET Qt, FrAREHTHEMAERIMEZH . K{LIH), Bonobo & — 1 HT GNOME
REARTT R, BRIEFEER, FATEET CORBA K- BILKIIT GObject, FTLALAHEHT GNOME Z
5h . D-BUS HJHFRSERF DCOP #1 Bonobo B #i & i IPC, J & RUX AR I EASE - H1 T RUAT BEHL IR
/A>T D-BUS Frfs ik, FBr LAE M Al fE< f#H D-BUS FIN R FAHEOTI T Z4K05 - H THER
IPC, D-Bus 5 | —SEAER - BRETRTE, WIERF X NERE, D-Bus lWEMR - &% . D-Bus AHIE
JEHIIPC E¥e35%, LU sockets, shared memory or message queues. iX 244K /Z 5 1) IPC H A1 H CHIFE A,
F1 D-Bus HAMHZE

4 & D-Bus
D-Bus & — NN HAREFEIEGEIOHEERZ RS, HTHEZHERE . T2 3 E2MM IPC 245,

FLFE:

a. BREUZE libdbus , F TN ARRF BRI EHEE -

b. —ET libdbus HIERIE B EESFIHE, FIRNSZ D NABREE, FRERE— 1 NARFH
HERHE 0 5iE 2 N HAMREF -

c. FETHREEN AT HELE A E S ZE S HSF (wrapper libraries or bindings ) - ff14[1, libdbus-glib 1 libdbus-
qt, SEHEEEMIET, FIU0 Python 1Y . KEEIF & & E 2 HIX L E R R API, ENEANTHE L
7 D-Bus ZRFEAT - libdbus #H =% AN B & E IR E KK Z /55 (low-level backend ) - KEB4
libdbus ] APT X2 T FRSEIIAEE -
1 D-Bus 1, “bus” i OBMEE, TR —EE: ANFEEREF AT DUE XN E e e, A
WH - KR ESMEREnES -
D-Bus s2 R EER M BARFFEEET, &itiS/Nmmak, PUE &/ MU E 2 REREE - BN, iU sl
B, AR SCARRT, XFERHERR T /st e . W ZERIFERE, D-BUS &5 TH AN . B%
?J\ﬁ(@%ﬁ@? PR E DL E R 7 200 B T e 2E . D-Bus BB HRR AT T —&E 5 Z0Th
HE:
a. GRS F 2]
b. TS TZEM BOE RS =
c. XHFHHEH RS M ERHEIE TE
d. T TR AE AL R O
e. XFFRERBNIERE
Bus daemon s& — MEFIRIHARE: X NHETT DN —MHERBEBRE RS A —1HE . HRT, WHE
HIRZ applications HE#2 21X MEE L, X1 daemon HEFL S B A A X R FTE T - £
B2, D-Bus ACFFAXN AALERE, —MEAARMERT (AF_UNIX) fER 1 bus daemon Z [AEAE -
D-Bus {755 52481 bus daemon FMZ T H, H bus daemon KFERLFHFNLETE R, H L& R AL E
FDEAEIE B R EW M HTE . D-Bus KEHEEE S SUW I PE (EHBERLT) -
a. BIEEFIAAVH B 455 & bus daemon #HEE, XM REHSHMWA LT CHITI#H:
b. /55 bus daemon HESAFIZIE R, HE AL BIRHE, XS5 LR Tkt
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c. AVFEFZEIENEE, WEREHSOME, MOANFERNIRN . ZAL NN ZEANE . SEREZ
BEE - B — MBI Tsa REREET S, A5 L — P i T -

fE—EMLEs EEESFE 21556 (instance) » XL 5% 2 AIHT R AH B AMSLY) -

—MEARI RGN (system bus)  CAES| SR - X EEHBERGME GHREEH, 2k
FEFL, DEEEERMARRNRENIRRSEM - CRAMSIEMRERZNER, XERERR
— BT S AN ARG AR - X MEE R R R TR ZOE RGUE S, Hn: A
L& BT, F%.

ERHRE RVEELL (session buses) XY EXFRAT, BT MHRRE . €M HNH
RFHAGBEERN— N 2TEE% . Rl — DR 1 S N AR PRl E, A e 2 iE o
PR R — R DU AR A A A BORE SR (Al . 1X#E GNOME Al KDE 1 1R & 5 -

RN, RREREANFERDAREZ (A %2 K E K £, D-Bus ATRENEBAMIITE, &AM
FERERARZENE, HENEZNFREE RS EIR .

D-Bus AL H 1 K — A&

Hihik EREESE server A client, ¥ F bus daemon, R FFLE client, daemon & server- — 1> D-Bus K
itk 245 server T WY, client F TR TS, HI40 unix:path=/tmp/abcedf FRiR server R 7E B 12
/tmp/abcedf #J UNIX domain socket Y5l 341k 7] DLZFE %€ ) TCP/IP socket B34 H At /£ 87 % F 7£ D-Bus
P P B R R = o W0 4% FH bus daemon, libdbus F i i 152 BREAE% AR &= H B K BX session bus
damon FUHBHE, J# R —F8 E B UNIX domain socket #%12 K HX system bus At - WSR{FF D-
bus, {HASE daemon, FEEE LA R L server, AL client, 35 E XL —EHLHIEMAITINA server
HIHE, SXONEE B

Bus Names 322 F 24— R FERE] bus daemon, daemon .R1 27 HE— & FLEX M ERE, PRN unique
connection name, X ME—FRRFISFLIES: FFk, FlU0: 34-907, X% FFE daemon HIEE A i
JARAREME—R) . [HEX R FERIGN AL, TTEMER, HELLCZ, RIS LIERE Hib—
45 well-known name S5 RX MME—HRIR, BURTA T 4 K0T R TP Hbik—#F - 4] LA
com.mycompany EBET: 34-907 - NAEF A RESZRIFE RN AR 4T (well-known name) - 5
w, KA LS — SR E L — 1% F UM com.mycompany. TextEditor - W F 2 75l AT L& 1574 5 2
XN EERAT, WG, FMEOUSITHERRH - S— 1R ASREE AE, OS kernel 2K FEHIE
LRIERE . WA 5E notification VH B A R EAMN A, XIS TF CE R EMET owner . MR F]X
K notification 5, S F AT AANTE HA N A A AE ar BB - XF B elHT RE— 2RI, RIS
FE IS EERT P R AB O -

FAENZRIX REEE BT H D-BUS KINHEFA S —EX %, S5 H—1 D-BUS EHEXZ T —5KiH
B, ZEERWAE - DN RN RENNAREF - AP RFREZRE CEXFERIR SR, Fla
JAVA, GObject, QObject %55, 7E D-Bus H A} native object. X T JEJZH] D-Bus 1, B libdbus
API, FFAR3E X native object, ‘B T15# A 2 — 1> AU object path FIRE/S: - 383 object path, =ifZ
IRRE Rl LU RE BT a4, HRrEBEN AT HENT. XEATFEERRE ERGHRE, Hik
IR AZ e B REEE, (EH R & U0/com/mycompany/cSyo817y0clyle5b s, HEE R LA
RN R BT - Namespacing X S B§ 12 UFF & & PG 1934 TR 86 (40 Jorg/kde)  LLiEESR RGEA
FATORSR EAE T4 TR — DR QIR L F# 1T D-Bus HIRME, X LU G SLFIEA — 1
FF, AT ELTHZE, B0 /com/mycompany, XN FEASR (session B system) S&MfE—
B, FATHEEREH -

Proxies fXER BN 52 H KRR EAB IR remote object - AL T proxy ¥ %1 method I}, ¥F&7E
D-Bus _gﬁ%—/l\ method_call FJVHE., HEMHEE, MIBEERME . FHEETHE, HEAA—K
Hh IR 5 o

BO Interface F— MW EIF—MEHEZNED, HOR—HTEMES, BOE L1 REEIE
7. D-Bus X ARIa4 /73, KL org.freedesktop.Introspectable - A& A Gl &R R IETE 5 KA
R FIERBEAZT -

4.4. D-Bus f£H 187



qytz-notes Documentation, % #i 0.1

FIEFIE 5 Methods and Signals &— 1N SEMWERLRA: HEMES . HiERE JAVA FEFEMS, 7
HE—BEEAE, wEmMAMEY . E5EBEMEXNEBHHEHMEE, F50 LIFEEHE
payload- 7E D-BUS A UFEIAIE S J7IEHA (method calls) ~ J7¥%iR[E (method returns) -
{55 (signals) FIE51R (errors) . ZHUAT D-BUS X R, BHEFI G K E— " HIERHE
B BHEM—EOHE (REHIT TS H A Method, Method J& 7] LU HBIASE - ) FFIRE],
BRENHEEEEIRER - B90ARZAETENANRERERAAZ: BXEE5REHE, tixE
R R RIEEIRHE B -

N EERHA, AT LRGN E A
Address —> [Bus Name] —> Path —> Interface —> Method
bus name NEMER], B HTE daemon FIEM FTHTEH, A GNERERENTERN . HHEHU

: Address 5& D-Bus F server FIoRUEHT client FU#ilE, 25—~ client i#3% £ D-Bus, #% /& Daemo B /7=,

XA client HtH T — 1 Bus Name - HAt R A o] URIEVH B A BT 1Y Bus Name, SRAMWTFIIE R HAER - TH

BERE P EBRHE, LRI, FRYE object path, £ R HH BARRIR G264, 22N

HARHE Interface BIEERINT Gt o XL Interface H method Fl singal PAFH, FHRAZE U~ MRIHE. -

XL ST P E A RS MR, (AR FES— 1/ MEF, MREE, XEFE—1MF0

AEE, FEEREEZAIEHIXELE, XM rEESTFSEEE.

D-Bus
Daemon
e
Ml
[Etest.wei_ destiTiE Connection _
EREnTE2 BUS Name : test.wei.dest
{ﬂg;ﬂmg{hmﬂj %---&--------a-- 'Y % I
biect ) REHE . ; ; Egi=Path2:
—p EHConnection [ . T2
ﬁfiﬂfﬁemﬁﬁi BUS Mame : testwei.source Jtest/metho debJE{:t
e | BIAE .
{ Method ) |, 55
method calliEE ~
HEFEREEE = : .
method reply HE—1HiEl#EMethod
=
D-Bus JH B XA

VM BB D-Bus ZEH R A& . HIUERJEE:  a. Method call 8 5.: Rl & %7 G f)— 1> method #. Method
return VH 5. AR T IEIREIFIEE SR #. Brror HE: BRA BT IEIREl—~ 574 #. Signal JHE.: B0, AILLE
YEREHHEE -

— MHEHE Bk header, BAH field, H—"1VH B body, HHHS%L arguments - 45L& H
BB HER, THE AR &R payload - SkFECATBEAIE L IEE K bus 44, HAIHIA) bus &4, TTIEECE
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signal %555, Hi— P 3LFEBUE T body FRISERIRE!, Flan-tnil 32 AL, iR REm
2 32 MEEEL

%1% Method call 1§ 5 113

—™ method call {§ B MIHTE A 2iHE B, B HNZE—1 method return 5 EEH error 1HE - TEE call
WHEFE—IFYS, NEWEMEESFHERMSH, 2 IS NAR . TR 2T

a. QNERARML proxy, Ik fil & AN — X G B 7 1 T fik & 5 — A~ AR B v R TV - A
proxy HJ—"1J71%, proxy #3&—1> method call VH 5 4 7% 2 i A2 -

b, FTIR/ZH) APL AVEF proxy, FIFIFE: H IS method call 148 -

c. —1> method call HE B : mim# 2R bus name, FTIELT, HTIEMSEL, mimiHEFEH object path,
ALERE OB F .

d. method call {H B %1% % bus daemon

e. bus daemon & & H AIHIAY bus name - YR — P HFEF RIX T, bus daemon ¥ method call 8 B & 1%
PNZFFEAF . WREE ZILUCHL, bus daemon BE:—> error 1§ EAE N R Z IR E -

f. WU R method call HE % - X THRBAERE APLIEN, FFLEIHATITE, H 4% —1 method
reply V5 8.45 bus daemon - X T = 2] API, KK E XI5 path, interface 71 method, fifi& — 1> native
object FIJ71%, HRHREMEEFETE—1 method reply JHEH -

g. bus daemon YE!| method reply JH B, RFHL L 2| [FORFIHEH

h. H#EEE method reply V5, KEGRENE - XM R AT AFRIR— 1 error AR A - 245 FH = A R
45, method reply VH B K& #:0 proxy 77 1ERTIR EI{HEL#E — 1~ exception -

Bus daemon R 1F message FIIIT, AEELTF - FlANFA14 %M 1 method call V¥ 2[R — 2277, il
TR - BT HAESR—E T EE - HEE—FF5 T IR A IEE -

A% Signal F13% 5

signal & 1T HEIE R, ANTEML, BT daemon IEM ICELAISM, AFERXETTES S, bus 5F
R 55 LR A Ay B AR -

AERRARAN T :
a. —1* signal V5. & 7£% bus daemon -
b. signal VBB & K MILIE5 1) interface 45, signal 1%, #HEM bus £F, LARSEL.

c. (EAHFEERLAT LAFEM FIICEL S5 (match rules) FEBHE FTRESBRIT signal - JS28H MF M match rules 51|
%,

d. bus daemon ReEARLAREINIZESE B, FESHELLEHX LA -

e. WEIF S BOIRRRE QT AL 3 « A PRAE A = ZHAHAE, — 1> porxy X RHGEBEH— 1> native HIF5 -
WAREHEZ R APL, HRERFEREE SRR TGS 14 FHRE W7 A2 -

Introspection D-Bus X S A G — 12 [ org.freedesktop.DBus.Introspectable - 1% 1H —1>J7 £
Introspect, NS, RKHRE— XML string - iX 1 XML FAF R0, 7%, 5.

A B 1)
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D-Bus £ 7F1 GType KIS}

£ D-Bus JifE, ZEAHRTAN GType MIBRSSFZAGANT - 725 HHIREFF/MI 7 P 3A 12 & B Bt

N o

|D-Hus basic typthT}'pe Free function [Notes

[BYTE G_TYPE_BOOLEAN

INT16 G TYPE INT Will be changed to a G TYPE_INT16 once GLib has it
[UINT16 G_TYPE_UINT Will be changed to a G TYPE_UINT16 once GLib has it
INT32 G TYPE INT Will be changed to a G TYPE_INT32 once GLib has it
[UINT32 G_TYPE_UINT Will be changed to a G TYPE_UINT32 once GLib has it
[NTa4 O TYPE GINT64

IUINTM G TYPE GUINTG64

[DOUBLE G TYPE_DOUBLE

STRING G_TYPE_STRING o free

(OBIECT PATH |DBUS_TYP E G PROXY |z object unref|The returned proxy does not have an interface set; use dbus g JJI

7E D-Bus 2", container T GType BT FRAS AN T

D-Bus type |
Description |GType |IC typedef [Free function Notes
signature
s Array of strings G TYPE STRV char ** o strireev
) ) The calling conven
v Generic value container |G_TYPE_VALUE GValue * [z value_unset
callers have allocat
|Dictionary mapping IDBUS TYPE G STRING [GHashTable
s ) ) ) o hash table destroy
strings to strings STRING HASHTABLE |*

FE R RIFFH, #H T dbus-1 dbus-glib-1 glib-2.0 - Makefile U1 :

CC=gcc

CFLAGS += "pkg-config --cflags dbus-glib-1 glib-2.0"
LIBS += "pkg-config --libs dbus-glib-1 glib-2.0"

all: sync_sample async_sample signal_send signal_recv method_service method_call

async_sample: async_sample.c
$(CC) -Wall -g $(CFLAGS) $< $(LIBS) -o 5@

sync_sample: sync_sample.c
$(CC) -Wall -g $(CFLAGS) $< $(LIBS) -o 5@

(T HEEE)

190 Chapter 4. FARZEIL



20

21

22

23

24

25

26

27

20

21

22

23

24

25

26

27

28

29

qytz-notes Documentation, % 7i 0.1

signal_send: signal_send.c
$(CC) -Wall -g $(CFLAGS) $< $(LIBS) -o s@

signal_recv: signal_recv.c
$(CC) -Wall -g $(CFLAGS) $< $(LIBS) -o 5@

method_service: method_service.c
$(CC) -Wall -g $(CFLAGS) $< $(LIBS) -o s@

method_call:method_call.c
$(CC) -Wall -g $(CFLAGS) $< $(LIBS) -o s@

clean:
rm —-f sync_sample async_sample signal_send signal_recv method_service method_
—call

A28 5

R4 B2 7 & H method call VHE., %54% method_return 1H B - FHEE—T/NMiIF, R dbus-send
4, ATRUEH:

dbus-send --session —--print-reply —--type=method_call --dest=org.freedesktop.
—Notifications / org.freedesktop.DBus.Introspectable.Introspect

#include <stdio.h>
#include <stdlib.h>
#include <dbus/dbus-glib.h>

int main(int argc, char xxargv)
{
GError =*error;
DBusGConnection =*connj;
DBusGProxy #*proxy;
char «str;

/* gtype init #*/
error = NULL;
/#+ connect session bus with dbus_g_get, or DBUS_BUS_SYSTEM connect system bus */
conn = dbus_g_bus_get (DBUS_BUS_SESSION, ¢&error);
if (conn == NULL) {
g_printerr ("Failed to open connection to bus:%s\n", error->message);
g_error_free(error);
exit (1);

/* create a proxy object for #*/
proxy = dbus_g_proxy_new_for_name (conn,
"org.freedesktop.Notifications", /#* service x/
"/", /x path x/
"org.freedesktop.DBus.Introspectable"/x interface */
)i
error = NULL;
if (!dbus_g_proxy_call (proxy, "Introspect", &error, G_TYPE_INVALID, G_TYPE_STRING,
— &str, G_TYPE_INVALID)) {

(NTU4RER)
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if (error->domain == DBUS_GERROR && error->code == DBUS_GERROR_REMOTE_
—EXCEPTION) {
g_printerr ("Caught remote method exception:%s-%s\n", dbus_g_error_get_
—name (error), error—>message);
} else {
g_printerr ("Error:%s\n", error->message);
}
g_error_free(error);
exit (1);

g_print ("Message Method return from bus:\n%s\n", str);
g_free(str);

g_object_unref (proxy) ;

exit (1);

return 0O;

FP BT

FoH, BRFEAERENER, REHT, FRRETEERRR, M — 1 EEEE - NSRRI
BAE, HEMFPHL AL

#include <stdio.h>
#include <stdlib.h>
#include <dbus/dbus-glib.h>

static void callback_func (DBusGProxy =*proxy, DBusGProxyCall xcall_id, wvoid *user_data)
{

GError *err = NULL;

gchar xstr = NULL;

GMainLoop *main_loop = user_data;

/+ ER—FH BRI, CEIREIEE «/
dbus_g_proxy_end_call (proxy, call_id, &err, G_TYPE_STRING, é&str, G_TYPE_INVALID);
if (err != NULL) {
g_print ("Error in method call:%s\n", err—->message);
g_error_free(err);
} else {
g_print ("Success, message:\n%s\n", str);

g_main_loop_qguit (main_loop) ;

int main(int argc, char xxargv)

GError *error;
DBusGConnection =*connj;
DBusGProxy #*proxy;
GMainLoop »*main_loop;

error = NULL;

(FIURES)
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(& ET)

main_loop = g_main_loop_new (NULL, FALSE);
/#+ connect session bus with dbus_g_get, or DBUS_BUS_SYSTEM connect system bus */
conn = dbus_g_bus_get (DBUS_BUS_SESSION, &error);
if (conn == NULL) {
g_printerr ("Failed to open connection to bus:%s\n", error->message);
g_error_free(error);
exit (1);
}

/% create a proxy object for #*/
proxy = dbus_g_proxy_new_for_name (conn,
"org.freedesktop.Notifications", /#* service x/
"/", /*x path x/
"org.freedesktop.DBus.Introspectable"/x interface */
)i
error = NULL;
dbus_g_proxy_begin_call (proxy, "Introspect", callback_func, main_loop, NULL, G_
—TYPE_INVALID) ;
g_main_loop_run (main_loop) ;

return 0O;

Signal KA 16+

WMAEMNIRZ, B libdbus > WA 4 3% signal, DL 404al W5 W signal - signal 7E D-Bus H Daemon H1J~
B, NTHREE, HAES T daemon EMEKIZ singal FI% % . Y, B—PHFEKNAFN D-Bus 5 &
FEALERE, & System D-Bus daemon 5% Session D-Bus daemon #3775 . —H#E ., daemon 245X
FEESI— 8T, XN BTFAE system B session FIA a7 FHHZEME—RY, Bl unique connection name, %
THMEICIC, "L B — ME T8 12 B well-known name - X TS A, SEX NS FAEL
R (7£ method_call FETRER), FATE TN —REITRE]) |, FANEESREIT HRFL H Interface Y
ZFMESEW . £ NERFFF, FTLCREHERACIE R REE, ARa T, (H208 W H T #X e #,
THAEERIIEFT -

FEFATHIFIFH, & XX BUS name 7 test.singal.source o HIR—"MFZS, f T #ERTHMNFHE
5, B {EMA com.mycompany.myfunction Z %5 - T interface H)4 5%, —M%HiEF1 connection ] BUS
name —£{ -

RIET R

#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <dbus/dbus-glib.h>
#include <dbus/dbus.h>
#include <unistd.h>

int send_a_signal( char » sigvalue)
{
DBusError err;
DBusConnection * connection;
DBusMessage * msg;
DBusMessagelter arg;
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dbus_uint32_t serial = 0;
int ret;

//F 1 B 5 D-Buslg B ERE
/* initialise the erroes =*/
dbus_error_init (&err);
/* Connect to Bus*/
connection = dbus_bus_get (DBUS_BUS_SESSION , &err );
if (dbus_error_1is_set (&err)) {
fprintf (stderr, "Connection Err : %s\n",err.message);
dbus_error_free (&err);
}
if (connection == NULL) {
return -1;

}

/2 REHA DT well-knownIBFAENBus name, XN HRARLAN, ATLIHIF oRFRE—
B, BATATLLAX N2 FRIGE, ERCETE XA AR -
#if 1
ret = dbus_bus_request_name (connection, "test.singal.source",DBUS_NAME_FLAG_
—REPLACE_EXISTING, &¢err) ;
if (dbus_error_is_set (&err)) {
fprintf (stderr, "Name Err : %s\n",err.message);
dbus_error_free (&err);
}
if (ret != DBUS_REQUEST_NAME_REPLY_PRIMARY_OWNER)
return -1;
#endif

/PR3 RE—MES
//RIEEL BAS B ME SRR RIFTLEEmMAS) | 80, DAES4. #— 1 Message
if ((msg = dbus_message_new_signal ("/test/signal/Object","test.signal.Type","Test
")) == NULL) {
fprintf (stderr, "Message NULL\n");
return -1;
}
J/ERIEMEE (messge) BARKINZE
dbus_message_iter_init_append (msg, &arqg);
if (!dbus_message_iter_append_basic (&arg,DBUS_TYPE_STRING, &sigvalue)) {
fprintf (stderr, "Out Of Memory!\n");
return -1;

}

/P8R RS NERE AL

if ( !dbus_connection_send(connection,msg, &serial)) {
fprintf (stderr, "Out of Memory!\n");
return -1;

}

dbus_connection_flush (connection);

printf ("Signal Send\n");

/ /RS B R A BC N AE -
dbus_message_unref (msg) ;
return O;

(T HEEE)
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int main( int argc , char xx argv)
{
send_a_signal ("Hello,world!");
return 0;

BWOZ(E 5 HRH T

#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <dbus/dbus-glib.h>
#include <dbus/dbus.h>
#include <unistd.h>

void listen_signal ()

{
DBusMessage * msg;
DBusMessagelter arg;
DBusConnection * connection;
DBusError err;
int ret;
char * sigvalue;

/ /R 1 N 5 D-Busla G HERE

dbus_error_init (&err);

connection = dbus_bus_get (DBUS_BUS_SESSION, ¢&err);

if (dbus_error_is_set (&err)) {
fprintf (stderr, "Connection Error %s\n",err.message);
dbus_error_free (&err);

}

if (connection == NULL) {
return;

}

J /IR ATERRA S — R A F test . singal . destENBus name, X P RASE IR, (HIEE X
A
ret = dbus_bus_request_name (connection, "test.singal.dest",DBUS_NAME_FLAG_REPLACE_
—EXISTING, &¢err) ;
if (dbus_error_is_set (&err)) {
fprintf (stderr, "Name Error %s\n",err.message);
dbus_error_free (&err);
}
if (ret != DBUS_REQUEST_NAME_REPLY_PRIMARY_OWNER) {
return;

}

/ /3 BHD-Bus daemon, EWITIHEITE D test. si gnal. Typeﬂ/ﬂ1§%
dbus_bus_add_match (connection, "type='signal', interface="test.signal.Type'", &err);
/ /RIRTR B K IE RIS daemon i A A BIRIT NG, FTATRE f1ush
dbus_connection_flush (connection);
if (dbus_error_is_set (&err)) {
fprintf (stderr, "Match Error %s\n",err.message);

(R TUIREE)
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dbus_error_free (&err);

}

/R4 TR T, BRI 180, A B R TR ME T o X B R A E R R ATV
BT, URBUE B E— T M EEETRATHENE S, RPN - FATH AT LUB X477 2R
Bmethod callidB. -

while (1) {

dbus_connection_read_write (connection,0);
msg = dbus_connection_pop_message (connection);
if (msg == NULL) {

sleep(l);

continue;

}

if (dbus_message_is_signal (msg, "test.signal.Type","Test") ) {
if (!dbus_message_iter_init (msg, &arg)) {
fprintf (stderr, "Message Has no Param");

} else if (dbus_message_iter_get_arg_type (&arg) != DBUS_TYPE_STRING) {
g_printerr ("Param is not string");

} else {
dbus_message_iter_get_basic(&arg, &sigvalue);
printf ("Got Singal with value : %s\n",sigvalue);

}
}
dbus_message_unref (msqg) ;
}//End of while

return ;

}

int main( int argc , char *x argv) {
listen_signal();
return 0O;

Method FIW & /Ml -+

MAEFATINER . Bl libdbus %% > 40fel & 1% Method AN AN RER 2, FEZ ARG, FATAH T
RIS |, R RO Z RGBT, BIER - T method MIMEIT signal BT SAEF AR 7245
MBI 2 BT, BB RS A — A ORE R, I T D-Bus BIA MR -
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D-Bus
Daemon

T

J------%------ ceeee=

bop-3

[Eltest wel destAE Connection

BRI 2 BUS Name : test.wei.dest
{ Stest/method /O T--------------- ‘YT X

bject | &isiEE ( Path2:

REERRR—1EO i Connection )
{ tggt_mthlnd_T BUS Mame : testwei.source Jtest/methofd/Object

e | B

g2 |

{ Method ) ,
method calli#& A
HEFEERR —

method reply HE—

S—
A NEEIGITH, BATR 2 S WAERE B IAZ D ZEIE L -

e Uiyl S

olf

Method FIEEITH signal AEEITAVALEERT—#F, (ERESZ2AFEESR, M Method F

“i“?'i?fﬂllﬁ;m ethod

#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <dbus/dbus-glib.h>
#include <dbus/dbus.h>
#include <unistd.h>

/+EEUEBISEL JERIREIW A28, — M EboolfHstat, — T REE level +/
void reply_to_method_call (DBusMessage * msg, DBusConnection * conn)
{

DBusMessage * reply;

DBusMessagelter arg;

char * param = NULL;

dbus_bool_t stat = TRUE;

dbus_uint32_t level = 2010;

dbus_uint32_t serial = 0;

//Mmsg TR SEL, X ANTE E—IREE>) st

if (!dbus_message_iter_init (msg, &arg)) |
printf ("Message has no args/n");

} else if (dbus_message_iter_get_arg_type(&arg) != DBUS_TYPE_STRING) {
printf ("Arg is not string!/n");

(N TUARED)
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}

} else {
dbus_message_iter_get_basic(&arg, & param);
}

if (param == NULL) return;

//AEERIENE B reply
reply = dbus_message_new_method_return (msg);

dbus_message_iter_init_append(reply, &arqg);

if (!dbus_message_iter_append_basic(&arg,DBUS_TYPE_BOOLEAN, &stat))
printf ("Out of Memory!/n");
exit (1) ;

}

if (!dbus_message_iter_append_basic(&arg,DBUS_TYPE_UINT32, &level))
printf ("Out of Memory!/n");
exit (1) ;

}

/ /R FERETE B

if ( !dbus_connection_send(conn, reply, &serial)) {
printf ("Out of Memory/n");
exit (1) ;

}

dbus_connection_flush (conn);

dbus_message_unref (reply);

/+ WWrD-BusiH B, FATE LIRIIGEF T ES «/
void listen_dbus ()

{

DBusMessage * msg;
DBusMessagelter arg;
DBusConnection * connection;
DBusError err;

int ret;

char + sigvalue;

dbus_error_init (&err);
/ /0T session D-BusH)iFE#
connection = dbus_bus_get (DBUS_BUS_SESSION, &err);
if (dbus_error_is_set (&err)) {
fprintf (stderr, "Connection Error %$s/n",err.message);
dbus_error_free (&err);
}
if (connection == NULL) {
return;
}
//WBE—1"BUS name: test.wei.dest

.

//ABRETEEFEAWNDNZE, FESIASER TR XRENTRINAR A2

{

{

ret = dbus_bus_request_name (connection, "test.wei.dest",DBUS_NAME_FLAG_REPLACE_
EXISTING, &err) ;

if (dbus_error_is_set (&err)) {
fprintf (stderr, "Name Error %$s/n",err.message);
dbus_error_free (&err);

}

if (ret != DBUS_REQUEST_ NAME_ REPLY_PRIMARY OWNER) {
return;

(T TUIREE)
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/BRI singal: #HEOtest. signal. Typelfg 5
dbus_bus_add_match (connection, "type='signal', interface="test.signal.Type'", &err);
dbus_connection_flush (connection);
if (dbus_error_is_set (&err)) {
fprintf (stderr, "Match Error %s/n",err.message);
dbus_error_free (&err);

while (TRUE) {
dbus_connection_read_write (connection,0);
msg = dbus_connection_pop_message (connection);

if (msg == NULL) {
sleep(l);
continue;

if (dbus_message_is_signal (msg, "test.signal.Type", "Test")) {
if (!dbus_message_iter_init (msg, &arg)) {
fprintf (stderr, "Message Has no Param");

} else if (dbus_message_iter_get_arg_type(&arg) != DBUS_TYPE_STRING) {
g_printerr ("Param is not string");

} else {
dbus_message_iter_get_basic(&arg, &sigvalue);
printf ("Got Singal with value : %s\n",sigvalue);

}
}else if (dbus_message_is_method_call (msg, "test.method.Type", "Method") ) {
//BATX B RSE R T OB FMTEST, Khr LN IR T
if (strcmp (dbus_message_get_path (msg),"/test/method/Object") == 0) {
reply_to_method_call (msg, connection);

}

dbus_message_unref (msqg) ;

int main( int argc , char *x argv)

{

listen_dbus();
return 0O;

TR KT

#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <dbus/dbus-glib.h>
#include <dbus/dbus.h>
#include <unistd.h>

/ /BN S session D-Bus daemol iR, HBEERNLT, MAHURBEELIRERLT

DBusConnection % connect_dbus ()
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20

21

22

23

24

25

26

27

28

29

40

41

42

43

44

45

46

47

48

49

50

52

53

54

55

56

57

58

59

60

61

62

qytz-notes Documentation, % #i 0.1

DBusError err;
DBusConnection * connection;
int ret;

//Step 1: connecting session bus
/+ initialise the erroes =/
dbus_error_init (&err);
/% Connect to Busx*/
connection = dbus_bus_get (DBUS_BUS_SESSION, &err);
if (dbus_error_is_set (&err)) {
fprintf (stderr, "Connection Err : %s\n",err.message);
dbus_error_free (&err);
}
if (connection == NULL) {
return NULL;
}

//step 2: WHEBUS name, WELEEHIZT .

ret = dbus_bus_request_name (connection, "test.wei.source",DBUS_NAME_FLAG_REPLACE_

—EXISTING, &err) ;
if (dbus_error_is_set (&err)) {
fprintf (stderr, "Name Err : %s\n",err.message);
dbus_error_free (&err);

if (ret != DBUS_REQUEST_NAME_REPLY_PRIMARY_OWNER) {
return NULL;

return connection;

void send_a_method_call (DBusConnection * connection,char x param)
{

DBusError err;

DBusMessage * msg;

DBusMessagelter arg;

DBusPendingCall * pending;

dbus_bool_t * stat;

dbus_uint32_t * level;

dbus_error_init (&err);

/R H R, 155 % K, Gl — T method calli§fE.- Constructs a new message to invoke,

—a method on a remote object.

msg = dbus_message_new_method_call ("test.wei.dest","/test/method/Object", "test.

—method.Type", "Method") ;

if (msg == NULL) {
g_printerr ("Message NULL");
return;

}

//NBEEIRINSEL . Append arguments
dbus_message_iter_init_append(msg, &argqg);

if (!dbus_message_iter_append_basic (&arg, DBUS_TYPE_STRING, &param)) {

(T HEEE)
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g_printerr ("Out of Memory!");
exit (1) ;
}

//zif§ﬁi%j?%f%§replyﬂ@handle o Queues a message to send, as with dbus_connection_
—send () , but also returns a DBusPendingCall used to receive a reply to the message.
if (!dbus_connection_send_with_reply(connection, msg, &épending, -1)) {
g_printerr ("Out of Memory!");
exit (1) ;

if (pending == NULL) {
g_printerr ("Pending Call NULL: connection is disconnected ");
dbus_message_unref (msqg) ;
return;

dbus_connection_flush (connection);
dbus_message_unref (msqg) ;

//waiting a reply, {EAIZERIEHE, BHE T method replyBlhandle, FEIHDBusPendingCall -
// block until we recieve a reply, Block until the pending call is completed.
dbus_pending_call_block (pending);
// get the reply message, Gets the reply, or returns NULL if none has been,,
—received yet.
msg = dbus_pending_call_steal_reply (pending);
if (msg == NULL) {
fprintf (stderr, "Reply Null\n");
exit (1);
}
// free the pending message handle
dbus_pending_call_unref (pending) ;
// read the parameters
if (!dbus_message_iter_init (msg, &arg)) {
fprintf (stderr, "Message has no arguments!\n");

} else if ( dbus_message_iter_get_arg_type (&arg) != DBUS_TYPE_BOOLEAN) {
fprintf (stderr, "Argument is not boolean!\n");
} else {

dbus_message_iter_get_basic (&arg, &stat);

if (!dbus_message_iter_next (&arg)) {
fprintf (stderr, "Message has too few arguments!\n");

} else if ( dbus_message_iter_get_arg_type (&arg) != DBUS_TYPE_UINT32 ) {
fprintf (stderr, "Argument is not int!\n");
} else {

dbus_message_iter_get_basic (&arg, &level);

printf ("Got Reply: %d, %d\n", (int)stat, (int)level);
dbus_message_unref (msg) ;

int main( int argc , char *x argv)

{

DBusConnection * connection;
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connection = connect_dbus/();
if (connection == NULL) {
return -1;

send_a_method_call (connection, "Hello, D-Bus");
return O;

fFFH xml Y. D-Bus 0O

£ D-Bus 1, A]LLFf D-Bus $2 M € UH XML g0, #RMTE, BshERCk S0, AT
WA T3

NHEE—> XML T -

& P

<?xml version="1.0" encoding="UTE-8" 72>

<node name="/com/wei/MyObject">
<interface name="com.wei.MyObject.Sample">
<method name="Test">
<annotation name="org.freedesktop.DBus.GLib.CSymbol" wvalue="wei_response"

/>
<arg type="u" name="x" direction="in" />
<arg type="d" name="d_ret" direction="out" />
</method>
</interface>
</node>
dbus-binding-tool --mode=glib-client --prefix=com_wei wei.xml > wei_client.h

Ik 55 g

<?xml version="1.0" encoding="UTF-8" 7>
<node name="/com/wei/MyObject">
<interface name="com.wei.MyObject.Sample">
<method name="Test">
<arg name="x" type="u" direction="in" />
<arg name="d_ret" type="d" direction="out" />
</method>
</interface>
</node>

dbus-binding-tool --mode=glib-server --prefix=com_wei wei.xml > wei_server.h
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Hih 2% ¥R
JRIEHE

1. Nokia D-Bus page
2. KDE Base D-Bus example

3. telepathy D-Bus page

4.4.2 D-Bus R 5| Z FFR AL & A4
D-Busfil & 34 D-Busl B PR MBS SCHRLE T RBMATE . WEIRG, Z458% . E s
HIRS IR BRI I—EB 5, thAMRIEERA . - -

PR RS S R AR 215 B 2 77 fete/dbus-1/system.conf” and “/etc/dbus-1/session.conf”, X >3 &
1% system-local.confE{session-local.conf, [ AR B CLHIECLE NIZAFE I A local SLHEH -

L E RS U — S xmI3CR, BRI T KB R

<!DOCTYPE busconfig PUBLIC ¢-//freedesktop//DTD D-Bus Bus Configuration 1.0//EN” “http:
/Iwww.freedesktop.org/standards/dbus/1.0/busconfig.dtd”>

<busconfig> R TTHE
<type> —ﬁﬁﬂﬂsystemiisession °

<include> 7 2 Hi i B A &% 30, WMREMEXN HE, M RHMEN TLUEEREXHEREEB
3k, <include>H — %" ignore_missing=(yeslno)”, EXi\ Hno

<includedir> 7£ 5 B AL E (5% A XPrAMECESE, B XHERESIFAE, BRE . conf 4]
RS S A -

<user> daemoniz TR 7, AU A P A Euid, WRSFIFHRETTIEDHENZH P S 8RR, wE
BEEZ <user>ELET, SXH&E—T-

<fork> HARER N — P EIEH) TR -
<keep_umask> #fE1E, SFIFERETEfork 2 (R B JE oK Afumask -
<listen> SR AHBIE, #Aik R 6 & E R In 2 8 A R PRED-Bustg =, 140

<listen>unix:path=/tmp/foo</listen>
<listen>tcp:host=localhost,port=1234</listen>

<auth> FRERDALE] - WRAFEAE, FrE CREYLHIE G R - MR ZIECE, W HrE S H AL
P AVF

<servicedir> FR T service BT H 3, Service TSR B BshEsh— 1M 2R, T EATEH
J7 fisession bus o

<standard_session_servicedirs/> 555 T1% & — R | f<servicedir/>TCLZE , “XDG Base Directory Specifica-
tion”

<standard_system_servicedirs/> % i€ 5 1 ) R 48 Piservice?® R H &, 2K I\ HN/usr/share/dbus-1/system-
services, T /etc/dbus-1/system.conf. & L FIRGIH S L%, RUEHANELE STHH TR -

<servicehelper/> 1% Esetuid helper, % E R P Bsh RE RS OSFIPHRE, — k1M 1% & dbus-
daemon-launch-helper - ZIETXH T ARG E4 -

<limit> BPRERE— BT RAE % - A BIRIRS], B0
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<limit name="max_message_size">64</limit>
<limit name="max_completed_connections">512</1limit>

ATHBIRSI2E:
"max_incoming_bytes" : total size in bytes of messages
incoming from a single connection
"max_incoming_unix_fds" : total number of unix fds of messages
incoming from a single connection
"max_outgoing_bytes" : total size in bytes of messages
queued up for a single connection
"max_outgoing_unix_fds" : total number of unix fds of messages
queued up for a single connection
"max_message_size" : max size of a single message in
bytes
"max_message_unix_fds" : max unix fds of a single message
"service_start_timeout" : milliseconds (thousandths) until
a started service has to connect
"auth_timeout" : milliseconds (thousandths) a
connection is given to
authenticate
"max_completed_connections" : max number of authenticated connections
"max_incomplete_connections" : max number of unauthenticated
connections
"max_connections_per_user" : max number of completed connections from
the same user
"max_pending_service_starts" : max number of service launches in
progress at the same time
"max_names_per_connection" : max number of names a single
connection can own
"max_match_rules_per_connection": max number of match rules for a single
connection
"max_replies_per connection" : max number of pending method

replies per connection

(number of calls—-in-progress)
"reply_timeout" : milliseconds (thousandths)

until a method call times out

<policy> & YT —HFEEEN L 2K, KIS H<allow>Fl<deny>TT R - KIE— AT RELE
g, BRI SR ThEER AR AR - YA RSB SKES S BE 1 & 2% 77 1 A AR IS 4
¥, HbrmE R EE - F5EEEINAFN.

SEE SR, RITFERIERARSRAGER/N, B EFEECHEEY 2T BRE - ERE TR
RALIRSS - <allow>HLNFESFRF AT LUK B B&RZ T, <send_destination> M F—LL 5 FTE Fuid iy ) Bl 1A% ARk

%

<policy>TLZ Al LI N MU B H ) — 1 :  context="(defaultimandatory)” at_console="(truelfalse)”
user="username or userid” group="group name or gid”

SRHE LN H RIS FH 282 - FTE context="default” FISRBE ¥ - FTH group="connection’s user’s
group” [ 5SR W& LUAS € BT 4% S A - T8 user="connection’s auth user” [ 5B LLAS € N7 # N - Fr B
at_console="true” FJ5EB&# N - FTH at_console="false” HISRE&# N H - FTH context="mandatory” F% 5 M
RLF J5 Rz B SR 2 7 25 il T FA) SRS

<allow>Fll<deny>H Bl #E<policy>TC 2 N, <deny>%% 1E—LLzfifE, Ti<allow>I )% L Hi<deny>TT % K
—EefF 5 . SXEATLE AT B R

send_interface=""interface_name” send_member="method_or_signal_name”
send_error="error_name” send_destination="name” send_type="method_call” | “method_return” |
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“signal” | “error” send_path="/path/name”

receive_interface=""interface_name” receive_member="method_or_signal_name” re-
ceive_error="error_name” receive_sender="name” receive_type="method_call” | “method_return”
| “signal” | “error” receive_path="/path/name”

send_requested_reply="true” | “false” receive_requested_reply="true” | “false”
eavesdrop="true” | “false”

own="name” own_prefix="name” user="username’” group="groupname”

send_destinationfRreceive_senders& 8 & 12 3| H B9 W 5 & WL B % B T 1% & F Bowner, 1M A& 1% 4
Fo B WR—ITEEE=Z1"RSA-B- C, HREHE KX EFIA, 2 LZELFBCH AT . HAL
Hsend_*Flreceive_* NI PCECH Bk A 7B

4.4.3 D-Bus R %2 IKEU& %4 UID X PIDW) 77 &
IREXPID X UID ) J5 3

org.freedesktop. DBusiRft T —RIIFNHE., HA st ERIERS &K Er 1D kuIDiHEE O
"org.freedesktop.DBus", --Ik%
"/org/freedesktop/DBus", —-Xf%:
"org.freedesktop.DBus", -—{&[
"GetConnectionUnixProcessID", --HiE
UINT32 GetConnectionUnixProcessID (in STRING bus_name) ;
"GetConnectionUnixUser", —--J7i&
UINT32 GetConnectionUnixUser (in STRING bus_name) ;

QT DBUSHEUH /5 ¥ Kor il
QT DBUSHR L T +H e 1 FH At £ 2.

1. const QDBusMessage & QDBusContext::message () const Returns the message that generated this call.

2. QString QDBusMessage::service () const Returns the name of the service or the bus address of the remote
method call.

3. QDBusReply QDBusConnectionlInterface::servicePid ( const QString & serviceName ) const Returns the Unix
Process ID (PID) for the process currently holding the bus service serviceName.

fian:

bool SomeMethod( const QString &name )
{

gDebug () << "PID is: " << connection().interface()->servicePid( message() .
—service () );

}

D-Bus glib% & X GDBus

D-Bus Glib (U8Rt T IR 1438 2 FHIT 1%

const char x»dbus_message_get_sender (DBusMessage xmessage) ;
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B 2 % H 1R 4t 3% B BPID XUIDI 77 ¥, & B C % 5 L i3 ] HGetConnectionUnixProcessID
FGetConnectionUnixUser /7 - #F15GDbust i G, HIEF| T ¢ dbus_message_get_sender() /7%

/+ proxy for getting PID info x/
g_dbus_proxy_new_for_bus (G_BUS_TYPE_SYSTEM,
G_DBUS_PROXY_FLAGS_DO_NOT_LOAD_PROPERTIES,
NULL,
"org.freedesktop.DBus",
"/org/freedesktop/DBus",
"org.freedesktop.DBus",
NULL,
(GAsyncReadyCallback)dbus_proxy_connect_cb,
NULL) ;
void
dbus_proxy_connect_cb (GObject *source_obiject,
GAsyncResult =*res,
gpointer user_data)

GError *error = NULL;

dbus_proxy = g_dbus_proxy_new_finish (res, &error);
if (error) {
g_warning ("dbus_proxy_connect_cb failed: %s", error->message);
g_error_free (error);
dbus_proxy = NULL;
}
else {
g_debug ("dbus_proxy_connect_cb succeeded");

}
gboolean
handle_request_sys_state (PowerdSource xobj, GDBusMethodInvocation xinvocation,
—int state)
{

// get the name of the dbus object that called us

owner = g_dbus_method_invocation_get_sender (invocation);

if (dbus_proxy) {

result = g_dbus_proxy_call_sync (dbus_proxy,
"GetConnectionUnixProcessID",

g_variant_new(" (s)", owner),
G_DBUS_CALL_FLAGS_NONE,
-1,
NULL,
s&error) ;
if (error) {
g_error ("Unable to get PID for %s: %s", owner, error->message);

g_error_free (error);
error = NULL;
}
else {
g_variant_get (result, " (u)", &owner_pid);
g_info ("request is from pid %d\n", owner_pid);
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W

=¥

B2 ves

1. D-Bus Specification

2. Getting the PID and Process Name From a dbus Caller in C
3. Get sender PID from DBUS

4. Qt doc X DBus-Glib ~ GDBus ¥ 14

4.5 shell {4 FHEEVEANT]
4.5.1 shell Z5F B #1E

valli s GBS )
${var} & var F{E, 5 $var fHH

${var-DEFAULT} | 41%E var A #= B, A2t L SDEFAULT 1EREAE *
${var:-DEFAULT} | 1R var % E# A, siZHE N, 2L $SDEFAULT 7R HAE *
${var=DEFAULT} | Q1%% var B #= B, A2t L SDEFAULT 1EREAE *
${var:=DEFAULT} | W% var X EHFH, s& HERZ, A28 LL SDEFAULT 7E R HAE *
${var+OTHER} iR var FAH T, AF 2 E(EW 2 SOTHER, SNIEL A null 77 &
${var:+OTHER} W var X E T, IR EAEFZ SOTHER, AINHE R null ZF7F &
${var?ERR_MSG} | W15 var {Z#~ B, AE2HTTET SERR_MSG *

${var:?’ERR_MSG} | W% var XX E, I2MITED SERR_MSG *

${!varprefix*} VEBC Z B FT A LA varprefix k7517 AR AL &=
${!varprefix@} VEEC Z BT EL varprefix k375175 B AL &=

TFAPERRIE (KRB, B Ei)

FoRT EP

${#string } $string K

${string:position} 7E $string , MNIE $position FFIRFER T &

${string:position:length} 7t $string 1, MALE Sposition FFIRTEHIKE N Slength AT A

${string#substring } IZ & $string FUFFL, MR & ICED $substring HF 5

${string##substring } M7 & $string FUFFE, MIFRE K VCAT $substring FF &

${string%substring } M & $string FIZEEE, TFRE A ICAD $substring BT 5

${string%%substring } ZZ 5 $string HI45 R, MHBR S K ILEL $substring HY+ 5

${string/substring/replaceménf§ Ff] $replacement, X5 — T IEECAY $substring

${string//substring/replacemed}H $replacement, [ H ICECHY $substring

${string/#substring/replacemeHiPf $string A HIZXVLAL $substring, AT 2 B $replacement (&
VEFCZEIFY) $substring

${string/%substring/replacem@itR: $string A5 ZZVCAT $substring,

215
/) BURFRRKE
string=abcl2342341 /] HFEIIOARERZ
echo string /) ER 11
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(82 ET0)

expr length $string /) ER 11
expr "Sstring™ o MLx" /] BER 11 BETUHEASK, XBEM: R natch WHEERZ
/1] FRERITEAE
expr index Sstring '123"' /) R 4 FRBNNATIREN 1 FFHER
str="abc"
expr index Sstr "b"  # 2
expr index Sstr "x" # 0
expr index Sstr "" # 0
/1] FRFEREE
echo ${string:4) //2342341 M 4 AFFREBUSETEF5F &
echo ${string:3:6} //123423 M 3 NFFREEUEE 6 A
echo ${string: -4} //2341 : HNESK BEEE 4
echo ${string:(-4)) //2341 [FLE
expr substr Sstring 3 3 //123 N 3 MAEEIUEE 3
str="abcdef"
expr substr "Sstr" 4 5 # MEWNMUEFER 5 M5, der
echo S{str:(-6):5) # WEBEE B W ARNFRE, abede
echo §{str:(-4):3) # WEEEGE - AMEMARK 6 MR, cde
/// LELERAE
expr match $string '\ ([a-c]*[0-9]«\)"' //abcl2342341
expr $string : '\ ([a-c]*x[0-91\)"' //abcl
expr Sstring : '.«[([0-9][0-9][0-9]1\)" //341 BIRIESHICE A
/// BHURNILELRI N2
echo ${string#ax3} /742341 M Sstring NS, EPEEJEICHE T &
echo ${string#c«3} //abcl2342341 XFEMAMIEHEICEE]
echo S{string#+cl*3} //42341 M Sstring NG, EEsE i 7 &
echo ${string##ax3} //41 M Sstring ZEAFIR, EREKILEFH
echo S{string%3*1)} //abcl2342 M Sstring AiNFFME, EHEEEICH 7S
echo S{string%%3*1} //abcl?2 M $string FHiLFG, PRI ICH T &
str="abbc,def, ghi, abcjkl"
echo S{str#axc) # With, def, ghi,abcjkl — 5T (#) FRNEDEIGEEAMCE  GXEIE,
—abbc FHEME)
echo S{strffasc) # Hil k1, BAHT  (##) BRNCOBEERKLRE (X5
8 abbc, def, ghi, abc F-HFEH)
echo S{str#"axc") # ¥t abbc, def, ghi,abcjkl BN str FIEHE "arc"FH
echo S{str##m"axc"} # Hith abbc,def, ghi,abcjkl [FIFE
echo S{str#xaxcx/ # =
echo S{strifraxcx) # =
echo S{str#dsf) # ¥ith abbc,def, ghi, abcikl,
echo S{strfxd*f) + FiH, ghi, abcjkl
echo S{str%a=*l) # abbc,def,ghi —MESDE (%) FRMNAHEEEEILE
echo ${str%%b«l) ¥ a PN ES SRR (33) BRIGHEEERKMILH
echo S{str%axc) # abbc,def, ghi,abcjkl
/// VEELH B
echo S${string/23/bb) //abclbb42341 F#r—Ik
echo ${string//23/bb) //abclbbdbbdl IURHIEHFTH ILAD
echo ${string/#abc/bb) //bb12342341  $LAATFLHRITE, R php FH ~ HAE
echo S{string/%41/bb} //abcl23423bb % DMTALEREMRIEE, R php HH1 s HEK
str="apple, tree, apple tree"
echo ${str/apple/APPLE) # BB apple
echo ${str//apple/APPLE) # BMLFTE apple

(FIURE)
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echo str/#apple/APPLE
echo str/%apple/APPLE

/1] HE

[[ "a.txt" == a* ]] # BHEE
[[ "a.txt" =~ .x\.txt 1] + BHE
[[ "abc" == "abc" 1] + PHE
[f"11m < "2m 1] # PHE

/] FAF R

$ test='c:/windows/boot.ini'
$ echo
c:/windows/boot.ini
$ echo test#x/
windows/boot.ini

$ echo test#fx/
boot.ini

$ echo test%/*
:/windows

echo test%%/*

W E Y #substring IEMFEIER

L =

AT

%\/] ;

Y

ER:

H o# o O Q

test##x//,

test%/«

FIFLFF AT % substring, MHBRICHD LAIFRIE .
EY, $substring IENIZRIRTE ) AT R4 BT IR T & substring, MHIBRICED b AR IR
SRR EI 4, B B SRR R ITE -

# WHRFFFE str UL apple F3k, WA appLE BT
# WRFHFE str Ll apple 4R, WA appLE BT

(pattern matching)

(regex matching)

(string comparision)

(string comparision), ¥ ascii {HILE

4.5.2 BUHBRE

A —

’declare —-a array

BRI (E
A. array=(varl var2 var3 . varN)
B. array=([0]=varl [l]=var2 [2]=var3 [n]=varN)
C. array[0O]=varl
arryall]l=var2
array[n]=varN
D. ARRAY=()
ARRAY+=("foo")
ARRAY+=("bar'")
THREHTT R ML
’${#array[@]} & S{#array[x]}
g%
’echo S$S{array[n]}
kA EEN
filename=("1ls")

for var in ${filename[@]};do

4.5. shell fIZA<% F#EAN]
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(& ET)

echo $var
done

4.5.3 Z %k

1. linux shell FFF B #AEERE (KB, B2EC, B, B, &8, S, ek, vE)
2. BASH #U2H FHVE /NG

5

4.6 JavaScript B ALZH S IP #ihkib 3

4.6.1 JS ARz HAT 5 AL A8

BORFEMI BB — Tk, BHPEAR bt /@6 ST R, R RS R ALS o RS
o

FERNZE C RIG B ERPIZAER LI, B &K 32 MBS R at Al 52 R, {H2&7E JavaScript A 40 A] 52
WL ARANEIE ) -

N EF| JavaScript EFFRAANES, B SBEIEFNFRT B HRERE, BHELTEEE
) (R R ANEIEAE JavaScript AN SEHL - ORJE TR B 1) BB 2t A R S n] 851« EF FNF1F B R AU AR He
T NFER, SREZERT FNIZ JavaScript B T R .

B SEARE AR B R ARG ok 32 MBS AR IR BRSO R EE R, IR R 4 AR R o R U A
B o FEM LIE] T AN AR «

function ip2long(ip) {
var ipl=0;
ip.split ('.") .forEach (function( octet ) {
ipl<<=8;
ipl+=parselnt (octet);
1)
return (ipl >>>0);

}

function long2ip (ipl) {

return ( (ipl>>>24) +'.' +
(ipl>>16 & 255) +'.' +
(ipl>>8 & 255) +'.' +

(ipl & 255) );

B TXMATTER A LU B A2 R B AR AR S T - ERAEMALE B R 4 I
T8, BB - Z RN E - DA, B0 0 MRSy 32 ARG R 1, #E
255.255.255.255 -

BERMTRATAT, FEERRRI T — MErrER, RIEEER S NTET 255 BE, FHXL4
(EPFRA AR XSRS T XA S ALA R, BT

function createNetmaskAddr (bitCount) {
var mask=[];
for (i=0;1i<4;1i++) {
var n = Math.min (bitCount, 8);
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(& ET)

mask.push (256 - Math.pow (2, 8-n));
bitCount —-= nj;

}

return mask.join('.");

}

4.6.2 %%k

* Unsigned Integer in Javascript
« ECMAScript iz 547

* CIDR to netmask converion in javascript

4.7 automake F autoconf {3 FH faj B # 2

4.7.1 SHEWE

create project

touch NEWS README Changel.og AUTHORS

—

autoscan

configure.scan ==> configure.in/configure.ac

aclocal

autoheader (A[3%, A2A{ config.h.in)

Makefile.am (FRIEIRRS HRATREFREZL )

libtoolize —automake —copy —force (U1 configure.ac H{#FH T libtool)

D A R

automake —add-missing

._.
e

autoconf

—_—
—

. Jconfigure && make && make install

4.7.2 11X configure.scan ==> configure.ac

1. ¥ AC_INIT % N —47{R Il AM_INIT_AUTOMAKE([foreign -Wall -Werror]), % A] iR #& 5 .75 B (&
2, %5175 W, automake Fift

2. ETEAFH configh F7Z, 7SI AC_CONFIG_HEADERS([config.h]) 7 -

3. BLEYRIFIASE . AC_PROG_CXX->g++, AC_PROG_CC->gcc AC_PROG_RANLIB->libs, LT_INIT->{#
libtool, T LI¥EE PKG_CHECK_MODULES() -

4. N EHCRIRIALEE (FTE) -

5. AC_OUTPUT LI — 1T ¥ j0 AC_CONFIG FILES % , 8 & % H 9 X # -
f: AC_CONFIG_FILES([Makefile tools/Makefile])

4.7. automake F1 autoconf 1 FH &) B ##% 211



http://stackoverflow.com/questions/1908492/unsigned-integer-in-javascript
http://www.w3school.com.cn/js/pro_js_operators_bitwise.asp
http://stackoverflow.com/questions/21903482/cidr-to-netmask-converion-in-javascript

qytz-notes Documentation, % #i 0.1

pkg-config {5 F

F ¥ THESCHRF pkg-config, &M T LA NAYJLAS autoconf 7

PKG_PROG_PKG_CONFIG([MIN-VERSION]): #Jlf %% # i pkg-config & HhUAFF & AN E
3K . PKG_CHECK_EXISTS(MODULES, [ACTION-IF-FOUND], [ACTION-IF-NOT-FOUNDY): &%
R R F L . PKG_CHECK_MODULES(VARIABLE-PREFIX, MODULES, [ACTION-
IF-FOUND], [ACTION-IF-NOT-FOUND]): f& & R4 & & B F L R 2 MRTE pke-
config —cflags 1 pkg-config —libs % H 1% B <VARIABLE-PREFIX>_CFLAGS and <VARIABLE-
PREFIX>_LIBS % & -

4.7.3 985 HE XK Autoconf & (—fRAEE)

Autoconf i) H & X ZZ7E configure.ac FIHF - # FiE md B3R, HZHREHHRE xxx.md %, &
-I m4 A% aclocal.m4: #. 7E Makefile 731 ACLOCAL_AMFLAGS = -I m4

T aclocal

4.7.4 %5 Makefile.am

1. B4 HE—1 Makefile.am 3CfF; [EBFLE configure.ac A AC_CONFIG_FILES 7= H ¥85 % iy tH T 5 /9
Makefile 3 4 -

2. & H3E Makefile.am £, % F H3: SUBDIRS=test tools
3. Makefile.am 58 2 A H R WIS 1E -

a7 =

ESif] T H7

PROGRAMS ATHUTEEF bin_ PROGRAMS

LIBRARIES [ESEs lib_LIBRARIES

LTLIBRARIES | libtool & 3 /F lib_LTLIBRARIES

HEADERS SEICH: include HEADERS

SCRIPTS AR, B HUUTAOR | test_SCRIPTS (FZ B E X test HK)

DATA BHESCE, R HATAR | conf DATA (FEHE X conf HE)
4aE Bin

Ym i B PR LS R R i R AN N B BAR S, AR T E make ERRA X FEEE W R ILA: ATHUTRE
JF_PROGRAMS, #if % {4 _LIBRARIES, libtool £ {4 _LTLIBRARIES, H & RIS N I ZR1E B b s 2
i, WOCHRLZE BARoU - #lin, %7 bin PROGRAMS = target

target_SOURCES: XN gcc A4 FFARMHES S

target_LIBADD: JmiFHEERNHFEERNETE, XN gee fi¥HFHIx.a, ».so EFXHF
target_LDADD: JmiRBEEifEfPilHFESEHMEME, W gec MEFHMIx.a, *.so HEXHF
target_LDFLAGS: HEEHAI, WM gcc MiLHH) -1, -1, -shared, -fpic FFiEI
target_LIBTOOLFLAGS: libtool ZmiEHTATIEIT

target+*FLAGS (FIUN_CFLAGS/_CXXFLAGS): IR, WM gecc MLHHI -02, -g, -I %I

212 Chapter 4. FAZEID




qytz-notes Documentation, % 7i 0.1

ImiE P HATR T

FFE main BREUTTE B R PSCHEGRIF AR SEERE , NG RABE AR SEN T NG IFE A HATIEF - main
BRETAE H RS0 %] XXX_SOURCES Z5 & /1

Gn i

Automake RINZHFRIFERASE, HRZLR SR ATEE _LIBRARIES Rl AT .
TEER M. _LIBRARIES HECHFERERE (Bl*.a 300F) | AR FSNASE (so) I, Z4HED
ASBEEE, T EH_PROGRAMS -
PRICZ AN, SOFEERH B € S H ST 208 T Automake FPR MRS HOFRH:
1. W {#H bin_PROGRAMS, MIFESUF 22258 bin HE R, X MAFFETA SIS EMER,
2. automake /N LV lib_ PROGRAMS
AT LA libtool SKZRIFBNAFE -

libtool JE

libtoolize ¥t T —FibRHERT 7 2 IHKF libtool T HREIIA—1EHEL, T GNU libtool & — 38 F & ST il
A, B A AERNE RS AES — - RO .

T & ] BAER R, HEE M libtool %1%, 1M E. Automake NE T libtool FISC R, HiRER 4
BFRIENCH_LTLIBRARIES B R[], 41~ ~—> Makefile.am FI{FF:

lib LTLIBRARIES=libtest.la
libtest_la_SOURCES=test.c

X lib_LTLIBRARIES fREEERAIBIEE, RIETEE B SRR este, HHZ MR
FZ MR -

TEEENE: WREMA libtool 4aiF, T ELE configure.ac H NI LT_INIT 7%, [F] B 3 B
AC_PROG_RANLIB, HFf#H T LT_INIT /5, AC_PROG_RANLIB 5% &G EA T - W5 autoreconf T&iE

H] LT_INIT %, RFEHH libtool B & 7F configure.ac BN %% AC_PROG_LIBTOOL , # =AM libtool
K BENERBIASE . LREFRIZMFH LT_INIT i A2 AC_PROG_LIBTOOL -
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¥ AR
iR HEE
AT hin PROGRAMS = foo
foo_SOURCES ==
foo_LDADD =
foo_LDFLAGS =
foo_DEPENDENCIES =
WG E lib LIBRARIES = libfoo.a
foo a SOURCES =
foo a LDADD =
foo_a LIBADD =
foo_a LDFLAGS =
AL include HEADERS = foo.h
B data DATA = datal data2

KT RIPTSCHEAIERAS R KR, QR FAE SR, AMEZREI RS, AU noinst PROGRAMS U
bin_PROGRAMS, noinst_LIBRARIES {t% lib_LIBRARIES -

Makefile.am 3B | —22 4 FAs & AL 19 B bR

TE =

INCLUDES EhNaE BT AT B R ST

LDADD EtinsE iR P B H BT

LDFLAGS EhinBEASET R MR A B DT (IR

EXTRA DIST BEFAN—SE AN S ESMIT A ez 8, B
EXHEEHA tar gz A FLARRMINE. HLif
B, eSS,

SUBDIRS EE AR R ER AL HR

£ Makefile.am F RE MR 1S, REUTUE LT P DEEAEEL:

BETE

EX

$(top_srcdin)

THEEMERR. BT5 HEERF

$(top_builddir)

EX T ERBEG LELEER, ATF5IH.0
FRFLENBFEE.

automake BB T BRI\ ZIE 1R
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1. PREZRERSTR BONZEERRTR N $(prefix) = /ust/local, ] LLiE T /configure —prefix= BT {EKEE . H
ERITIE L HFIAEFE: bindir = $(prefix)/bin, libdir = $(prefix)/lib, datadir = $(prefix)/share, sysconfdir =
$(prefix)/etc &% .

2. BN —NMH L ZERAE U test, FJ A€ M testdir = $(prefix)/test, IR J5 test_ DATA =testl test2, I
testl, test2 ZVEREIE A ZHER] $(prefix)/ /test HE T -

4.7.5 ¥TH,

Automake SR EN N2 HENTHE, BITEESWINAL:
1. FrE TR
2. FITH Makefile.am/Makefile.in U
3. configure A4
4. Makefile.am’s (using include) F configure.ac’ (using m4_include) £ & 13 {4
5. BRI, F1i README, ChangeLog, NEWS, AUTHORS
WISRFR THIX LG RSN, (RAARE B SCHTE, B TR i%:

1. oMLK 77 0. 1@ i EXTRA_DIST K #8E - {41 : EXTRA_DIST=conf/config.ini test/test.php
tools/initialize.sh

2. WRIE A R E R _GRIFER = RF BARRIARID dist (RRTEESTE) |, 80 nodist (NFFEAT
1) o f5l40: dist_data_ DATA = distribute-this; nodist_foo_ SOURCES = do-not-distribute.c

4.7.6 — 1+

FlFh— "R BEEZENTE, Z0EH 2H test.c RIS, HEH T 25 H pke-config BLE Y
dbus JE -

(NZIEER NN
ChangeLog configure.ac Makefile.am README
AUTHORS COPYING INSTALL NEWS
src:

Makefile.am test.c

AR HERGS B configure.ac U

dnl Process this file with autoconf to produce a configure script.

AC_PREREQ (2.59)
AC_INIT (dbus-tutorial, 1.0)
m4_ifdef ([AM_SILENT_RULES], [AM_SILENT_RULES ([yes])])

AC_CANONICAIL_SYSTEM
AM_INIT_AUTOMAKE ()

AC_PROG_CC
PKG_CHECK_MODULES (DBUS, dbus-—1)

PKG_CHECK_MODULES (GLIB, glib-2.0)
PKG_CHECK_MODULES (DBUS_GLIB, dbus-glib-1)

(FoURED)
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(& ET)

CFLAGS="$CFLAGS -00 S$DBUS_CFLAGS S$GLIB_CFLAGS -g -Wall -Werror"
LDFLAGS="S$SLDFLAGS $DBUS_LIBS $GLIB_LIBS"

AC_CONFIG_FILES (Makefile src/Makefile)
AC_OUTPUT

=F H 3% Makefile.am

SUBDIRS=src

1 H % Makefile.am, configure.ac H fff /i PKG_CHECK_MODULES & . T DBUS #1 GLIB }%
DBUS_GLIB Fi4% -

bin_PROGRAMS= test
test_SOURCES=test.c
test CFLAGS = @DBUS_CFLAGS@ QGLIB_CFLAGS@
test_LDADD = \
@GLIB_LIBS@ \
@DBUS_LIBSE@ \
@DBUS_GLIB_LIBS@

4.7.7 B>E5EE

1. KRZ5 H {8 F Automake/Autoconf 58 A 4R1F AL E.
KILTG H 5 Automake/Autoconf FEALIRIERLE (2)
Makefile.am ¥

{5 Automake 4 A% Makefile 5 A4S ZERIFRAS 2 1) A1 8
Autotools Mythbuster

The PKG_CHECK_MODULES Macro

AR

4.8 Python 3 Bytes.decode i 2| ] 7] 5

5 Python 3 B Subprocess TIRHAT shell A4, WEELE|AILE RAIRILE bytes , WIHRIE AT EZFE AL
str B8 .

—BoRUL, Linux B SRS RERGE N wif-8 gatt, FHUTERIER RGBSR uf-8 S, REik
FEIBE| T AL ...

BVESRGER T urf-8 G5, AR B R TIRES = AERLE,  HAnFATTIAT Is ATRES B B A ST

i

TR Subprocess FEHRHIT Is i, W result.decode( “utf-8”) 1R UnicodeDecodeError T, )W,
XA REARIEFIRTF, BOZ utf-8 AT AGRAGFTE IF4F TR, NFEEH uf-8 decode 4% HI IS FA (AR -

B S H I AR R AR AT BB, Linux SCHERGE R urf-8 SRS RAF 4%, B2 =M
Windows FIXCHE RGEFE DL R , 1 Windows 3 RS FIEAGRIBNLE AR utf-8 , XHERAZE shell $AT
Is ﬁﬁé‘?iﬂ@ﬁiﬁ%m@?ﬁ? RRBATHI S R RAER urf-8 YmiG IS h &, BIRIZ I & R R
utf-8 FfRISHIH -
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BERRGOX A R AR, 2B 50 1 )ERIRERE, BABERREN cpd37/atin-1 RS, ZL(E
H utf-8 RS AT A EE AT -

>>> result = b'\xc5\xe0\xdl\xb5--\xdl\xee\xc0\xa5.mp4'
>>> result.decode ("utf-8", errors="surrogateescape")
'"\udcc5\udceO0--\udcdl\udcee\udccO\udca5.mp4"'

>>> result.decode ("cp437")

"F&**GLN.mp4'

>>> result.decode ("latin-1")

"AaNp—-NiAY .mp4'

4.8.1 S=Z¥E

1. Convert bytes to a Python string
2. PEP 383 — Non-decodable Bytes in System Character Interfaces

4.9 Linuxth i e

sticky bit: (LA LAERE N B B BR L. — 3012 5 AT DA A P I B, EZEHOR T2 M P R B i ST
Frig i) H S B SRR, WRICE G AR, WX B 5T BBTE SCHEERANRERI BR, [FIES A BEAS I ST
AR SR A B Y BE BN N SCA (BRI AN E MM B ST, T AT AN ST 5 A sticky bitfir. &% ANLE, BEE A -4 H
FEAGRR, WAREMIFRIZ T,

SHPR— ST, AR —EEERX DR ERER, (EAR—E EA XD R LR ESRE AR - 4
AR, IRRIERE — R SIER, BAREX AU L E SRV G R, Rt AT DU SR
Br, MAARBOE — 1 HRMGHR, WHAREEX D B3R MR -

QAfRT A BEAE— H SR ER AT ULAEMT A P B AR, XOREF P BRI B 3R RSO, sticky /2
RERRENX ME « steiky— BRI B L, A EEABIT AEH -

B LT sticky (5, FTR BIM P #ER AT DRI BSR N B S0, (B R AEMIBR B O8I A3
(rootBRSY), XWX BTE F P RES B H 3 TR P SRS T BRIFEITER -

7] LU T chmod o+t tmp K15 & tmp H 3k Hsticky bit, T H/tmp H REKINZIEE T X MLAY -

4.10 mysqlZkta)ash 71k

N#; MySQL Linux - Generic iftA HE#EYE -
RYE support-files/my-default.cnf ZRiE my.conf
WA FE 5IMySQL:

./bin/mysgld --initialize --datadir=/datadir
./bin/mysgld —-defaults-file=my.conf
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4.11 LDAP

4.11.1 LDAP E X

ACAFTHEEE LDAP HIPRERE X, (UOR— T B CHIEEE -
LDAP FONBEN H RV L, —MM BT EH 5 5 R BEE MR U B T T AN ] «

HE |, LDAP BENEEIRE N NS A HEEGR T EE, T2 R RIEGR 77 - LDAP B LAVSRIAY &
FHEE HXEEMR (Directory Information Tree (DIT)) = HOEUHE -

HxE B HEEIRRIT S X R BEEREIEF IR - % RBETR ZENEUR & AR —20RE 1
E—HERPOFELOCERAR, RBEIEEFEN —FIEREEFTE=1ER: B08E . UL i£x
5, BHREBWEEEIR T EMREGH, AL —REUR 7152 MR 717 5 FME—B% R, £
EAEAETERT 779 S5 -

FIIEFT L, LDAP 5 5% A BU%HE 7 58 HE HL SR UM A 5 U7 [ T =R SR

LDAP 2] H %5 B4 AP & r X

F5L b, LDAP € T ViR, RUE i E SLA7 6 /7 s\ FF ANE LDAP W% BTLE N, R HZHRAT
F SRV A4 1 BORE AR AT LRSS LDAP PRSOR VG R], 40 25R 5¢ R AR A SE L 1 %% 1 52 7T LUE IS LDAP
BRI - MOX AR, B ARIZH LDAP 55k REUEHREHERLL -

4.11.2 LDAP ¥t

B LDAP X #if FtBCRIE M T 0L, FFAIE T2 % 2 sh i EdE -

LDAP NE % Fim Al AR Ss v ) TAE T =0, B&E LB Pl iRSmAEE 720, 74, LDAPIESE
S LDAP 548 ZE #D5 RI AR B il 55 vim & BAg = AnJE 1 -

LDAP B =FMERILEFEILE: BRAELEMEL R, EXAMHAS - BEEXMINE; £H
SASL -~ SSL H)% 2 INUETT X - LDAP AR Z HABMM N —FE, BT wp/ip hGETE, TR0 A AE -
FREMREMEES . HE T LDAP FINAAS BV BTN, —Bolid kA0 HEE APL, N AHR]
PUREE M) C ~ Java ) APL#EATIR], Java R BI1R] 77  INDI(Java Naming and Directory Interface) -

4.11.3 LDAP 51y
H 1= Bt

HREEWMLUAREHE (enry) REMMALRLSE, 88— ERFAEE#HA DR (F4n.
—1MN) ., BRFZHE —TME—4% (DN, distinguished name) #17FriH - DN H— R 7| {)HH X i — 44
(RDN, relative distinguished name) ##FriH . B— P HFEFZEHH -l EZ MEMHRBRIZEE, FlufcA
M EE—1 BIESHREE -

5] A —3K Understanding LDAP Design and Implementation FJE7R,

218 Chapter 4. FARZEIL


http://www.redbooks.ibm.com/abstracts/sg244986.html

qytz-notes Documentation, % 7i 0.1

o=ibm

ou=applications ou=people ou

cn=John Smith

Figure 2-2 Example of a Directory Information Tree (DIT)
ARk BAR R 122 B RS B ORI B A4, L EERERRAY H R4 F ) DN HE— &

cn=John Smith,ou=people,o=ibm,c=us. The organizational group people has the DN of
ou=people,o=ibm,c=us.

LDAP (WERZFRIEEAELEMANE T, AFHREOFUES S TR -

4.11.4 LDAP %4

LDAP Z2H KBTS % LDAP [ A5 [T
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4.11.5 LDAP RS 2L E

H2%% OpenLDAP EH A TEH

4.11.6 ZZ %k

* LDAP {EAS BT
¢ Understanding LDAP Design and Implementation
 OpenLDAP EH S f5H

4.12 ARG HEHEE

e EHREENNZE, RERERANRE .
HIEMZ 2 g2 —MER .

4.12.1 T4
W 4% B 4

TAEMESR, M —ERRAGIL 2HRHIR -
Al JLEE B R AE MR g 4, PB4 %4 .

WRMGEZ e, HERZEMRANRRKA, EELRMNE LR, FFAM I, EERA
eI A PERE -

RZ2RR LR AR, RIS BRI TR 22K IIHEE -

Bk, RUTRIEEIE (RZT BMM ACL, Dil#EHIFIR) | NAT FHUX LR 72 2 f Bk
MES, ftbf] ] B A ) 4 R AN B DI fE s DPL I BGRABIIEY BRI EERDRENE, #27N AT DURTE IRAI45 R
S 5 04, AT DAARSHR ARG B -

AL BIERZ 2BV RFIDIREEWLIR? MACAP 485, BGERY, WIBEEEE, X7 M% L 2%
FHREEP ORI, KIRET, BXNEARZZNEL, EAEH . ARHEZ -1 IEEmE — 1%
Ao

HEMB 2R &ROREESNZE, L MM ERE T IEfE L.

B A LR A 2 27 R e EAER, EOENK FZ2XHERE . HARHIXER
FIHLE, WRREDEELERIFR, HERARLTEMERLZIRTHINE .

4.12.2 B4
HIENRGZ L
ot TAEZ 5 TR ARHI— ML, WZa2H THEEAN— S g .

eSS, EEMEE LaF SR, EXMREEFENZRA.

SREE—MZe, BHPE. AGUEBSIZ2EHN, AAREEIN, REFMEMT, AP
HIEEIR), REUBMMT T, RGER b, XEHH, HEZe-
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Rt RGUNIERT N E AR L 2 iR, A IR AREMH IERRRRL, SUXA L2 T -

ZRENEFERDN, MERIERENZ 2, LTERIEAPMANZ S, fRNTa%5%E, RTE
A—DERTT, SURARGE TIE—F, BhH G X MR AT LORBCR Go BIRZE R -

ZARRL TIERVRTE R G BB, RAORIRRHP, BRI PR, SRR/
R, fRSEEHEA P EHEORN IR, thRER e BEIcE BORMIE, ifFE R E
T BRGEIRFIBUE: B AR 16

RERE—MZe, BANTERIEE—REIMESCEAT LUEE] 2 RG00MNK, TR RIZH0 R 5T WL

BRAERM AT R, TTHEZRGWEMI, W— SN ARA . RN BEMRE S HiA
.

HEZ, Zaf—MER, JMEIRMZTAANE . TEAFRZ2RRRERNTNASRRED, A5
ARG . WARBEA T A FNACHEEES, LR, GHARE, REMRE S HIE -

FER AR Z 2FORGIE T AT B XD REFEINAE S0 - ] 8 U REMOTER § SRR A
BERMER  BEEIE / M ERN AT LAE K, e TREWNAIAESHRRE A EE . #fFE . =
EERT -

REE ARG AT ME — BRI, B e ARG KRBT AR R AP B HMERTIA
BrzZale T -

4.12.3 ¥k
RGN EVLE

ARYULRER M E R 10 7 2P H S R R SR A -

IRFEAGIR M — LRI GER ZG D RAGAMN B LAY, RTEEEANL, Z2EEN
IR ER, ROV RIEX ST LR % 2 2 W BN B FRT . (BB R AR R -

RGN 2VUHIMATE, & TRZ R -
FAFEZEIRANPI RS LIARGH) L 2HLH -

4.13 VPN S5 TAR L =

4.13.1 — - VPN &= 2%%5
VPN BT R, #EH A EE

» DNS # & These are for the mechanism for going from a machine name to a Fully Qualified Domain Name.

DNS searches can only look at a Fully Qualified Domain Name, such as mymachine.example.com. But,
it’s a pain to type out mymachine.example.com, you want to be able to just type mymachine.

Using Search Domains is the mechanism to do this. If you type a name that does not end with a period,
it knows it needs to add the search domains for the lookup. So, lets say your Search Domains list was:
example.org, example.com

mymachine
would try first mymachine.example.org, not find it, then try mymachine.example.com, found it, now done.

mymachine.example.com
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would try mymachine.example.com.example.org (remember, it doesn’t end with a period, still
adds domains), fail, then mymachine.example.com.example.com, not find it, fall back to myma-
chine.example.com, found it, now done

mymachine.example.com. Ends with a period, no searching, just do mymachine.example.com
Soooo.....

If you have your own DNS domain such as example.com, put it there. If not, ignore it. It really is more
corporate than a home setting.

2% What is the “Search Domains” field for in the tcp/ip DNS settings control panel/preference pane
for?>

» DNS RS2 4% 24 (L. Domain Name System, : DNS) 7&RFEMP—TiARS - EAE R
A1 TP MU HEAR B R 1) — D A A, RS (A FE 5 (A 5 [ BEX K - DNS {8 TCP #1 UDP
i 53 HET, M TEH L KERRGELE 63 MFAF, 4 SRKENAGERT 253 M7 -
5% WX ARG

o BeRBE WM, N DNS RS ARIMEMARSS, RUPTE rig RE R 20T #e A 4 GeEin Al
CAMEIRLIE SRR S5 8%, B & Rk IV B A AR et ik i SRR 2280 VPN #5247 .

Ht 4 T B g T

IXEER I ST H R — S B O RS S50, LT E RIMZERE (155 VPN) #RTR X Heik I . {H2 5+
IRITE M E A TR B F O B X eS8 . A4 M4 VPN B INH) TR B AL B X LS50 ?

VPN J& —FH i - KRB Ll R 5 F R 8] BORA N R8BI 7 ¥ - R URA A 4% A iHUEE
A PR R 288E (Flhn. BEEM) Seffk B KRG TUE o« X AR AT DUAARZ LML (Flin:. &
BEM) AT ZefE . [HE 4R TR

DNS E3KkE? fERACE VPN Z 8, BAIMEHFEAL2M4 K DNS fkR$es, WHREREE] VPN 25
BAMIREBEAR T2 ML F K DNS RS 8S, tARIERATAEEE 24 DNS RS — 7 F 4 FH A%
T .

B FEE T PP R TR 2 VPN MEESRIRIFRY, WERANEE, 5F 2RI E R &4% 1 VPN,
{B7& VPN EEFIFIAE M H AR AL £ H TR M EIER,; 8% REHITERRERANET
VPN JRS5%%, 358 VPN TUff, HiEignge

FBEFT I, X B2 O AE VPN AL E A2 IR 2 -

4.13.2 — . &F connman
{#FH connman B RGE ML EEF TH AL, ML FFHERMERBRED . HEMRZ, connman B

A3 (doc H3%) RMEAT LUE connman RIS RINFIGEF T EMREBIR T - IS NE RN ZHIZ IR IR
I LR A N BHE ISR, A — e e -

connman s A B BT EEN

src/provider.c -- E¥ connman FE I (NEE—F) EE, REEE.
src/service.c —— EIEERS -
src/task.c -- connman FXERFINRIE, fAROIESHEF EIEFEEHE.

X JUAMRES SO AESE L T connman yEFE B IHESR, (ERFTEERFILH EXEREZ WNBSEL,

&L EEX—ER#15 connman B FEIAIE 2.

222 Chapter 4. FAZEID



http://superuser.com/questions/184361/what-is-the-search-domains-field-for-in-the-tcp-ip-dns-settings-control-panel
http://superuser.com/questions/184361/what-is-the-search-domains-field-for-in-the-tcp-ip-dns-settings-control-panel
http://zh.wikipedia.org/zh/%E5%9F%9F%E5%90%8D%E7%B3%BB%E7%BB%9F
http://zh.wikipedia.org/zh/%E8%99%9B%E6%93%AC%E7%A7%81%E4%BA%BA%E7%B6%B2%E8%B7%AF

qytz-notes Documentation, % 7i 0.1

connman J& WA EH ML S K (B H - DNS %)

connman F X &SP EHEL TERZR, I NMEREHEANRRIMESIEE ZEREWE
connman SRIE ERBEEFEH AR SEL .

connman % TR EZXT RE M SEUE) APL, W FFI%EER45

sre/inet.c — SEFNS ARG B HAOELE src/ipconfig.c — SEERNS R HINEAIEL & src/resolver.c — SEEIRS R
% DNS FIECE, connman %S FF dns {CEE

HEf#:  connman-vpn 5 FiAFEIAIEANTE 2 —5 . 4R, vpn EEHEH connman_task 018 B A& #E55
KB, {H& - vpn/vpn-manager.c FEHEFTEE / MR VPN TN EE (create/remove/get_connections. .. ) -
vpn/vpn-provider.c $&Ht T vpn 2 / Wi I HE (do_connect/do_disconnect...) - vpn L / HIERES 2 & 1%
ConnectionAdded/ConnectionRemoved {55, vpn M2 4 3% PropertyChanged f§5 - connman [#] vpn f {4
SRR E(E S ZERTE / IR vpn iEHT & 7E connman HFEH %% EE Y provider % service . connman
Ui WTE) PropertyChanged 5 51 SRIBE X E RS L RIS EL (dns &) -

HEFE SURS AT vpn-overview.txt -> vpn-manager-api.txt -> vpn-connection-api.txt

4.13.3 . Qt - QML and D-Bus

Connman #& L daemon #HFE7E REUE &2 TR, 2R Connman $ALAIARSS, HEEE T # R ALEF R
AL - Z5E F Connman $E{EAIARSSERZ LL D-Bus F{ERMESAEN API E2 01 -

Blan, e/ MIER VPN« %8 VPN DI

static DBusMessage =*create (DBusConnection *conn, DBusMessage *msg, void xdata);
static DBusMessage xremove (DBusConnection xconn, DBusMessage »*msg, void =xdata);
static DBusMessage xdo_connect (DBusConnection xconn, DBusMessage »msg, void =xdata);

Qt % D-Bus HI30HF

Qt Xf D-Bus B FFRREASTEE, HKE A LUE, NMZERAEEITUE. (- D)

A LUEIE Qt H D-Bus AHIRHIZE B AL D-Bus k55, B0 A ASEHERIARSS -« X A X B dR 2R 2
HISCRA LA SRR, ANOURERS WO AR B . FAT RS, EoRIIT . BUHSF AR AEET -

{H,2 Qt X DBUS_TYPE_STRUCT WX B L M—LTI/E, THHETSENE -

QML %} D-Bus HJ3Z#f

TR, QML JRAEHASH: D-Bus, {HZ R LGB A EPLEZRERH - &, 7 C++ [UiEhEgE
WA D-Bus BN, HEFEME] QML H . R, ERAHIE QT E A BIHEM, SCI, #IU0: Nemo Mobile
D-Bus QML Plugin

I, HSUR SRR Crv (RS TEE T Y D-Bus MUBET, HERILZ SN, TH
2 MNERT LU R QML R 3CFF I ThREND?

Qt % D-Bus #" DBUS_TYPE_STRUCT HJ3(#f

QtE HOHIRAARS, NHZEKELZ LM - Qu HIRE RFWANEE T HAM RS,
WA, ZARKEHE TRANTFA, QVariant, {55 /18 (QObject) %55 . (ESZXFHE—RIATH CE LHIH
BUANTC A X L7 A Re P, T B Qt D-Bus HANSCRE B E SURIU R A S -
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FEEHE, EAER EXET RIS IANTT 7 —mE, BT LUK B O CHRBEM 2] Qt /Y
TERBARGR L, XA H O IR AT LUER Quit Bt RE T EME T, REZEMERITAE
SCHRIEE AT LUEIE Qt Y D-Bus # M A A ST -

BEEIRAEIAR, ToARRAEE = Bt 7 L -

Q_DECLARE_METATYPE(Type); int qRegisterMetaType(const char * typeName); int gDBusReg-
isterMetaType();

FIES BT
o B HE X Qt RAY

* Problems with marshalling a struct to Qt/DBus

4.13.4 Ti- Linux EEEH
7 B e B SE T

* Android: ConnectivityManager

¢ NetworkManager NetworkManager is a set of co-operative tools that make networking simple and straight-
forward. Whether Wi-Fi, wired, bond, bridge, 3G, or Bluetooth, NetworkManager allows you to quickly
move from one network to another: once a network has been configured and joined, it can be detected and
re-joined automatically the next time its available.

e ConnMan ConnMan is a daemon for managing Internet connections within embedded device and integrates a
vast range of communication features usually split between many daemons such as DHCP, DNS and NTP.
The result of this consolidation is low memory consumption with a fast, coherent, synchronized reaction
to changing network conditions.

It A FEIEEER
JLF B IR RGP AL MR, XRR AR KSR PR TR Fi, T
R ELE RN, (A R

AR EWDEERE, B8 —EETHAPOEE, {8, HREEE-DRFRIMS (L. T
%. VPN %) J5, EFShEBIDNS . Bl - #I%ER, BEERAAEEY, SEH—F, FEER
Al #hr B 7 s E AHRREF RECE AR S SE, DIT — IS AT AN IEH T -

TRETMENER, MASMEZHCEHCHMSEE, RXERENEMTEE-TRASL
1, TRESMEFHMEBLNDNS E, ki, MiEEE, RmRASEEL?

HELROWEAM T RSE, 5 H EZANTE R/ SR E F REF R HH — 1 daemon R 11 5T RGTHIIRE
FGEM AR, AR MEFAELAN, REENEETEHIMEZN . BRTARAGAAREES MEE
R LR RREF B R EEIE, IHERER T —MEH, RERT—MEM, HEERT—
I, IRIER T RES B RIEY BTLLL R B Bon i B A m T A -

A, REAMMBIERR BN, RENHEL? XM — @S, HE—eiE mhm s
AR, BT LBEHERL, ERAGIERESMERRE, TR NGESR T -

4.14 sphinx 2EBCAHAY 1) SCRY

4.14.1 PoETEE

1. f#H pip install sphinx-intl 5%, easy_install sphinx-intl %% sphinx-intl -
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2. NN R ECE RNREY Sphinx SCHYECE S conf.py:

locale_dirs = ['locale/'"] # path is example but recommended.gett
ext_compact = False # optional.

3. AR SO A AT HEBIEAY pot SUHF:
$ make gettext
BUTIH 4 S 1E _build/locale B FERARZE pot X4 .
4. HA% / BT locale_dir

$ sphinx—-intl update -p _build/locale -1 zh_CN -1 ja

HAT I & 2 7E locale_dir RN N AL E po R H R
 /locale/zh_CN/LC_MESSAGES/
¢ /locale/ja/LC_MESSAGES/

THEHIIEE R85 http://www.sphinx-doc.org/en/stable/config.html#confval-language
* bn — Bengali
e ca— Catalan
e cs—Czech
¢ da — Danish
¢ de — German
* en — English
* es — Spanish
¢ et — Estonian
* eu — Basque
e fa — [ranian
* fi — Finnish
e fr — French
* he — Hebrew
* hr — Croatian
e hu — Hungarian
¢ id — Indonesian
e it — Italian
* ja—Japanese
¢ ko — Korean
e It — Lithuanian
¢ lv—Latvian
* mk — Macedonian
* nb_NO — Norwegian Bokmal

* ne — Nepali
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e nl — Dutch

e pl—Polish

e pt_BR - Brazilian Portuguese

e pt_PT — European Portuguese

* ru — Russian

* si— Sinhala

sk — Slovak

¢ sl — Slovenian

* sv— Swedish

e tr — Turkish

e uk_UA — Ukrainian

* vi-— Vietnamese

e zh_CN - Simplified Chinese

e zh_TW — Traditional Chinese
5. BliFE Jlocale/<lang>/LC_MESSAGES/ B3 NH po 3L
6. LRI HISCR, VRFFENEEL conf.py SUHHY language 13, B fE AR < F8E MIETT:

$ make -e SPHINXOPTS="-D language="de’”” html
Gk, AHACESCRERAE _build/hitml SR T -

4.14.2 R

1. Sphinx Internationalization

4.15 15 git RS %

4.15.1 &5 gitolite RSS2 1E &
FR%sas ik

iz LU
1. A3 git HF

sudo adduser git
su - git

2. I ssh A%H

mkdir .ssh
cat /tmp/id_rsa.lenny.pub >> ~/.ssh/authorized_keys

3. FEAERT git FI AT E A0 BORTEE git IROJE
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mkdir project.git
cd project.git
git --bare init

ik 55 #5155
AR E E U EAIEA A

git clone git@gitserver:/home/git/project.git
cd project

echo "sample git project" README

git commit -am 'fix for the README file'

git push origin master

4.15.2 i gitolite ¥ git iRS58
R4 B R

apt—-get install gitolite3 git-core

L gitolite3 S BRI AE L G ssh A8 -

JiR 35258 B
THEHCE

Gitolite 1 gitolite-admin.git B ERE R, FrITEIIREN - KE RRFrEEEMBEIIL) -

git clone gitolite@gitserver:gitolite—admin

cd gitolite-admin

1s

conf/gitolite.conf # HCEW, BLEMERLUZEW N EE Repositorys

keydir # B, THEMKSN public key. JMERISHF@%: userl.pub, user2.pub (userl,,
wuser2.. AKSEW CUFE% = K54%) , BUUEH K-S . pub” JUHE4)

RS

cd gitolite—-admin

cp /tmp/userl.pub keydir/userl.pub # (KHESEPRKS @4, PNEH userl, user2

cp /tmp/userl.pub keydir/userl@machine.pub # #AH[EIIKS, i user@machine.pub
cp /tmp/user2.pub keydir/user2.pub

git add keydir/userl.pub keydir/userl@machine.pub keydir/user2.pub

git commit -m 'add userl, userl@machine, user2 public key'

git push
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gitolite.conf L &

# BWH 2.3.1 BICHEARE

@admin = jiangxin wangsheng

repo gitolite-admin
RW+ = jiangxin

repo ossxp/.+
C = Q@admin

RW = Qall

repo testing

RW+ = @admin

RW master = junio

RW+ pu = junio

RW cogito$ = pasky

RW bw/ = linus

- = somebody
RW tmp/ = @all

RW refs/tags/v([0-9] = junio

# BH 2.3.3 ACL
repo testing

RW+ = jiangxin @admin
RW = @dev Qtest

R = @all

repo &£

repo % (PRD W%ﬁ%ﬁi@%ﬁﬁt@ﬂﬂ@%[ﬁﬁ.ﬂ = <user> [<user> ...]
BIECLIEE—MR, RATUUH FEAER—RAF: ¢, R, RW, RW+, RWC, RW+C, RWD, RW+D, RWCD,
—RW+CD

c : &L
R:EY(
RW : B + A

RW+ : W + AN + rewind Y commit ] Push

RWC : RIBSE regex (regex EH branch- tag &), AFLUMERREES

RW+C : [ELE, ¢ BAEY M regex BLHIZIH (branch. tag %)

RWD : IZIBLHE regex (regex ENI branch- tag %) , A A[LIFEHNEES -

RW+D : L, D 2K F regex BIMIFIH (branch- tag %)

RWCD : IHFELHE regex (regex EM branch- tag %) , AALUFHILRIES .

RWACD : C EMNEY M regex @ﬂﬂ"]%“ﬂ (branch-~ tag &) , D =k regex @EEI"J%I%M
— (branch- tag %)
- HEARBEA, (HZERLIE
. & regex MELL refs/ , BRBIHMLE refs/heads/

il
eall fUERPIEARER

@myteam userl user2 : userl, user2 R myteam piE3

TEMR: gitolite L & AIRIEIT gitolite-admin & FEEEGFRCEIRSS &5, WA FANEE T RS ERAIECE, 0
R CFERFHELE (BEMER giolite FHFHIRHR) 5, BT gitolite setup/gl-setup EE -
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4.15.3 gitweb it &

sudo apt-get install gitweb

sudo vim /etc/gitweb.conf
Sprojectroot = "/home/git/repositories/";
Sprojects_list = "/home/git/projects.list";

sudo mv /etc/apache2/conf.d/gitweb /etc/apache2/conf-available/gitweb.conf
Options +FollowSymLinks +ExecCGI

sudo aZenconf gitweb

sudo aZ2enmod cgi

sudo apache2ctl restart

T EE gitweb X git /Y projectroot Fl projects_list ZH MR - A LUEE gitolite ATHERS:

vim /var/lib/gitolite3/.gitolite.rc #SREPO_UMASK = 0027;
sudo usermod -G gitolite3 www-data
sudo chmod 640 /val/lib/gitolite2/projects.list

4.15.4 svn GETHT git

2% iT% SVN %/ Git Server & iT# SVN %/ Git Server (git-scm)

4.15.5 5| H

1. Linux {#H Gitolite Z2 Git Server
2. fR%5%: 1Y Git - Gitolite

3. How to install gitweb in Ubuntu
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5

Y =]
(NS

__gproperties__ (GObject.GObject JEYE), 116
__gsignals__ (GObject.GObject JEYE), 116

A

add () (Gtk.Grid J71%), 33
add_action () (Gtk.ActionGroup 77i%), 88
add_action_with_accel () (Gtk.ActionGroup H
1%), 88
add_actions () (Gtk.ActionGroup FiE), 88
add_attribute () (Gtk.TreeViewColumn J71£), 58
add_button () (Gtk.Dialog 771%), 94
add_buttons () (Gtk.Dialog 771£), 94
add_color_stop_rgb () (cairo.Gradient J77{%), 168
add_color_stop_rgba () (cairo.Gradient 77 %),
168
add_filter () (Gtk.FileChooser J71%), 100
add_from_file () (Gtk.Builder J71£), 111
add_from_string () (Gtk.Builder 7ii1%), 112
add_mime_type () (Gtk.FileFilter J71%), 100
add_objects_from_file () (Gtk.Builder 77 i%),
112
add_objects_from_string()
%), 112
add_pattern () (Gtk.FileFilter 771%), 100
add_radio_actions () (Gtk.ActionGroup J71%), 88
add_toggle_actions () (Gtk.ActionGroup Jii%),
88
add_ui_from_string () (Gtk.UIManager J1E), 89
ANTIALIAS_DEFAULT () (£ cairo TEHH), 138
ANTIALIAS_GRAY () (Y cairo TEHH), 138
ANTIALIAS_NONE () (FE cairo fEHH), 138
ANTIALIAS_SUBPIXEL () (f£ cairo 1TEHH), 138
append () (Gtk.ListStore 77%), 56
append () (Gtk.TreeStore J7i%), 57
append_column () (Gtk.TreeView J771£), 58
append_path () (cairo.Context 771£), 144
append_text () (Gtk.ComboBoxText J771%), 72
apply_tag () (Gtk.TextBuffer 771£), 81

(Gtk.Builder 77

arc () (cairo.Context J71£), 144
arc_negative () (cairo.Context J71£), 144
attach () (Gtk.Grid 15, 32

attach () (Gtk.Table J71£), 34
attach_next_to () (Gtk.Grid J1i%), 33

B

backward_search () (Gtk.Textlter J71%), 81

C

cairo (), 137

cairo.Error, 163

cairo_version () (71"£ cairo )Fﬁii’%qj), 137

cairo_version_string() (?'_E cairo ﬁﬂ%ﬂp), 137

clear () (Gtk.Clipboard 771£), 103

clip () (cairo.Context J71E), 145

clip_extents () (cairo.Context J7{%), 145

clip_preserve () (cairo.Context JT1E), 145

close_path () (cairo.Context J71%), 145

connect_signals () (Gtk.Builder 7ii1%), 112

CONTENT_ALPHA () ({£ cairo F&HH), 138

CONTENT_COLOR () (fE cairo T&HH), 138

CONTENT_COLOR_ALPHA () (fF cairo 1EEH), 138

Context (cairo FHIEK), 144

convert_widget_to_bin_coords ()
(Gtk.IconView J71£), 75

copy_clip_rectangle_list () (cairo.Context Ji
%), 146

copy_page () (cairo.Context J71£), 146

copy_page () (cairo.Surface 771%), 170

copy_path () (cairo.Context 771£), 146

copy_path_flat () (cairo.Context J71£), 146

create_drag_icon () (Gtk.IconView 77i£), 77

create_for_data() (cairo.ImageSurface 375 1%),
173

create_from_png () (cairo.ImageSurface RITHE),
173

create_mark () (Gtk.TextBuffer 771%), 80

create_similar () (cairo.Surface 771%), 170
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create_tag () (Gtk.TextBuffer 771%), 81
curve_to () (cairo.Context J771%), 146

D

delete () (Gtk.TextBuffer 771£), 81
device_to_user () (cairo.Context J71£), 146

device_to_user_distance () (cairo.Context H
%), 147

drag_dest_add_image_targets () (Gtk.Widget
J7i£), 106

drag_dest_add_text_targets () (Gtk.Widget Vil
), 106

drag_dest_add_uri_targets () (Gtk.Widget Vil
%), 106

drag_dest_set () (Gtk.Widget J71%), 106
drag_source_add_image_targets ()
(Gtk.Widget 771%), 106
drag_source_add_text_targets () (Gtk.Widget
J7ik), 106
drag_source_add_uri_targets()
T1E), 106
drag_source_set () (Gtk.Widget 771%), 106
dsc_begin_page_setup () (cairo.PSSurface 77 1%),
175
dsc_begin_setup () (cairo.PSSurface J71%), 175
dsc_comment () (cairo.PSSurface J71%), 175

E

emit () (GObject.GObject J11£), 116

enable_model_dest_source () (Gtk.TreeView i
%), 58

enable_model_drag_dest ()
%), 77

enable_model_drag_source () (Gtk.IconView Vil
%), 77

enable_model_drag_source () (Gtk.TreeView 77
%), 58

EXTEND_NONE () (7E cairo fEH A1), 139

EXTEND_PAD () ({F cairo TEHH), 139

EXTEND_REFLECT () (E cairo TEERH), 139

EXTEND_REPEAT () (fE cairo TEELH), 139

extents () (cairo.ScaledFont J71%£), 181

F

£i11 () (cairo.Context J71%), 147
fill_extents () (cairo.Context J7i%), 147
fill_preserve () (cairo.Context J11£), 147
FILL_RULE_EVEN_ODD () (fE cairo &), 139
FILL_RULE_WINDING () (7 cairo TEHHT), 139
FILTER_BEST () (F cairo TR, 139
FILTER_BILINEAR () (E cairo T&HH), 139
FILTER_FAST () (£ cairo TEHLH), 139
FILTER_GAUSSIAN () (F cairo BIRH), 139
FILTER_GOOD () (fF cairo TEIRH), 139

(Gtk.Widget

(Gtk.IconView Fi

FILTER_NEAREST () (£ cairo T&HH), 139
finish () (cairo.Surface J7i%), 170
flush () (cairo.Surface 75‘7%), 171
font_extents () (cairo.Context J11%), 147
FONT_SLANT_ITALIC () (fF cairo TEHLH), 140
FONT_SLANT_NORMAL () (fF cairo T&EH), 140
FONT_SLANT_OBLIQUE () (fF cairo T&EH), 140
FONT_WEIGHT_BOLD () (£ cairo TEHH), 140
FONT_WEIGHT_ NORMAL () (FE cairo FEHLH), 140
FontFace (cairo F /), 180
FontOptions (cairo FHIZF), 182
FORMAT_A1 () (T cairo TR, 140
FORMAT_A8 () (E cairo TEHLH), 140
FORMAT_ARGB32 () ({F cairo TEHRH1), 140
FORMAT_RGB16_565 () (TE cairo T&HHY), 140
FORMAT_RGB24 () (fE cairo T, 140
format_secondary_text () (Gtk.MessageDialog
%), 96
format_stride_for_width ()
(cairo.ImageSurface F#5771%), 173
forward_search () (Gtk.Textlter 771%), 81
freeze_notify () (GObject.GObject 771%), 116

G

get () (Gtk.Clipboard 77%), 103
get_accel_group () (Gtk.UIManager 771%), 89
get_active () (Gtk.CellRendererToggle J71%), 64
get_active () (Gtk.ToggleButton J71£), 44
get_active_iter () (Gtk.ComboBox J71£), 71
get_active_text () (Gtk.ComboBoxText Jii%), 72
get_antialias () (cairo.Context J71£), 148
get_antialias () (cairo.FontOptions 7?7213), 183
get_buffer () (Gtk.TextView Fi%), 79
get_column_spacing () (Gtk.IconView J771£), 75
get_columns () (Gtk.IconView J71£), 75
get_content () (cairo.Surface 771%), 171
get_content_area () (Gtk.Dialog 771£), 94
get_ctm () (cairo.ScaledFont F71), 181
get_current_point () (cairo.Context F7i%), 148
get_current_value () (Gtk.RadioAction J71%), 87
get_cursor () (Gtk.IconView J71£), 75
get_dash () (cairo.Context 77‘7%), 148
get_dash_count () (cairo.Context F712), 148
get_data () (cairo.ImageSurface F718), 173
get_depth () (cairo.XlibSurface J71%), 179
get_dest_item_at_pos () (Gtk.IconView 77 i%),
77
get_device_offset () (cairo.Surface i), 171
get_drag_dest_item() (Gtk.IconView J71%), 77
get_end_iter () (Gtk.TextBuffer 771%), 81
get_eps () (cairo.PSSurface 771%), 176
get_extend () (cairo.Pattern 77 1%), 166
get_fallback_resolution () (cairo.Surface Vil
%), 171
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get_family () (cairo.ToyFontFace 7?7%), 180
get_filename () (Gtk.FileChooser J71£), 100
get_filenames () (Gtk.FileChooser 771%), 100
get_f£fill_rule () (cairo.Context J77i%), 148
get_filter () (cairo.SurfacePattern Fi%), 167
get_font_face () (cairo.Context J71%), 148
get_font_face () (cairo.ScaledFont 771£), 181
get_font_matrix () (cairo.Context J7i1%), 148
get_font_matrix () (cairo.ScaledFont J7iE), 182
get_font_options () (cairo.Context J71E), 149
get_font_options () (cairo.ScaledFont Fii%), 182
get_font_options () (cairo.Surface 77i£), 171
get_format () (cairo.ImageSurface J71%), 173
get_group_target () (cairo.Context 7?‘7%), 149
get_height () (cairo.ImageSurface 771£), 174
get_height () (cairo.XlibSurface 771£), 179
get_hint_metrics () (cairo.FontOptions 7 %),
183
get_hint_style () (cairo.FontOptions J7i%), 183
get_insert () (Gtk.TextBuffer 771£), 80
get_item_at_pos () (Gtk.IconView J7i%), 74
get_item_column () (Gtk.IconView J7i£), 77
get_item_orientation() (Gtk.IconView 77 i%),
75
get_item_padding () (Gtk.IconView J71£), 76
get_item_row () (GtkIconView J1i%), 77
get_item_width () (Gtk.IconView J7i%), 75
get_iter () (Gtk.TreeModel 77i%), 56
get_iter_first () (Gtk.TreeModel J71£), 56
get_line_cap () (cairo.Context J71%), 149
get_line_join () (cairo.Context J71E), 149
get_line_width () (cairo.Context J71%), 149
get_linear_points () (cairo.LinearGradient H
%), 169
get_margin () (Gtk.IconView J71£), 76
get_mark () (Gtk.TextBuffer 771%), 80
get_markup_column () (Gtk.IconView J7i£), 74
get_matrix () (cairo.Context 7?‘7%), 149
get_matrix () (cairo.Pattern F7i%), 166
get_miter_limit () (cairo.Context Ji%), 149
get_model () (Gtk.ComboBox J31%), 72
get_model () (Gtk.IconView J71%), 74
get_model () (Gtk.TreeView J7i%), 58
get_object () (Gtk.Builder 771%), 112
get_objects () (Gtk.Builder 7\74‘72), 112
get_operator () (cairo.Context J71%), 149
get_pixbuf () (Gtk.SelectionData 771%), 106
get_pixbuf_column () (Gtk.IconView J7i%), 74
get_property () (GObject.GObject J11%), 115
get_radial_circles() (cairo.RadialGradient 77
%), 169
get_radio () (Gtk.CellRendererToggle 771%), 64
get_reorderable () (Gtk.IconView 7‘7—‘&), 77
get_rgba () (cairo.SolidPattern F7i%), 167

get_row_spacing () (Gtk.IconView J71£), 75
get_scale_matrix () (cairo.ScaledFont J71£), 182
get_scaled_font () (cairo.Context J7iE), 149
get_selected () (Gtk.TreeSelection J171%), 60
get_selected_items () (Gtk.IconView J7i%), 76
get_selected_rows () (Gtk.TreeSelection J771%E), 60
get_selection () (Gtk.TreeView Fi%), 58
get_selection_bound () (Gtk.TextBuffer 77i%), 80
get_selection_bounds () (Gtk.TextBuffer 73 %),
81
get_selection_mode () (Gtk.IconView Jii%), 75
get_slant () (cairo.ToyFontFace 75i%), 181
get_sort_column_id () (Gtk.TreeSortable 77 i%),

61

get_sort_column_id () (Gtk.TreeViewColumn 77
%), 59

get_sort_indicator() (Gtk.TreeViewColumn 77
%), 59

get_sort_order () (Gtk.TreeViewColumn J71E), 59
get_source () (cairo.Context Ji1%), 149
get_start_iter () (Gtk.TextBuffer 771£), 80
get_stride () (cairo.ImageSurface 7\5‘&), 174
get_subpixel_order () (cairo.FontOptions 77 i%),
183
get_surface () (cairo.SurfacePattern 77{%£), 167
get_target () (cairo.Context J7i%), 149
get_text () (Gtk.Entry J71%), 40
get_text () (Gtk.SelectionData 771%), 106
get_text () (Gtk.TextBuffer J71£), 80
get_text_column () (Gtk.IconView FiE), 74
get_tolerance () (cairo.Context 757%), 149
get_tooltip_column () (Gtk.IconView 77i£), 77
get_tooltip_context () (GtkIconView Jii1%), 76
get_uri () (Gtk.FileChooser 771%), 100
get_uri () (Gtk.LinkButton J71%), 47
get_uris () (Gtk.FileChooser J71%), 100
get_value () (Gtk.SpinButton 731£), 49
get_value_as_int () (Gtk.SpinButton J71£), 49
get_versions () (cairo.SVGSurface Fii%), 177
get_visible_range () (Gtk.IconView 77i%), 76
get_weight () (cairo.ToyFontFace 771£), 181
get_widget () (Gtk.UIManager 731%), 89
get_width () (cairo.ImageSurface J71%), 174
get_width () (cairo.XlibSurface 751%), 179
glyph_extents () (cairo.Context 77{£), 150
glyph_extents () (cairo.ScaledFont 77{%), 182
glyph_path () (cairo.Context 77i%), 150
GObject .GObject (BEH), 115
Gradient (cairo /), 168
Gtk.accelerator_parse () (EMKED), 89
Gtk.Action (EZ), 87
Gtk.ActionGroup (E3), 88
Gtk.Adjustment (B), 49
Gtk.Box (BX), 31

]
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Gtk.Builder (), 111
Gtk.Button (EZ), 43
Gtk.CellRendererCombo (EZ), 67
Gtk.CellRendererPixbuf (EX), 65
Gtk.CellRendererProgress (BX), 68
Gtk.CellRendererSpin (&), 70
Gtk.CellRendererText (BZ), 62
Gtk.CellRendererToggle (BEZ), 64
Gtk.CheckButton (EX), 45
Gtk.Clipboard (&), 103
Gtk.ComboBox (B), 71
Gtk.ComboBoxText (BZ), 72
Gtk.Dialog (BEZ), 93

Gtk.Entry (EZ), 40
Gtk.FileChooser (B3), 99
Gtk.FileChooserDialog (BZ), 99
Gtk.FileFilter (EZ), 100
Gtk.Grid (B), 32

Gtk.IconView (&), 74
Gtk.Label (%), 36
Gtk.LinkButton (EZ), 47
Gtk.ListStore (B), 56
Gtk.MessageDialog (BZ), 96
Gtk.ProgressBar (BZ), 50
Gtk.RadioAction (EZ), 87
Gtk.RadioButton (EZ), 46
Gtk.SelectionData (&), 106
Gtk.SpinButton (E), 48
Gtk.Spinner (B¥), 53

Gtk.Table (B¥), 34
Gtk.TargetEntry (BER), 106
Gtk.TextBuffer (B3), 80
Gtk.TextIter (), 81
Gtk.TextMark (BEZ), 81
Gtk.TextView (BZ), 79
Gtk.ToggleAction (BER), 87
Gtk.ToggleButton (ER), 44
Gtk.TreeModel (B), 56
Gtk.TreePath (BZ), 57
Gtk.TreeSelection (BEZ), 59
Gtk.TreeSortable (E), 61
Gtk.TreeStore (B3), 57
Gtk.TreeView (B3), 58
Gtk.TreeViewColumn (EZ), 58
Gtk.UIManager (EZ), 89
Gtk.Widget (EZ), 106

H

handler_block () (GObject.GObject Jii%), 116
handler_unblock () (GObject.GObject J71£), 116
HAS_ATSUI_FONT () (fF cairo TEHRH), 138
has_current_point () (cairo.Context J71E), 150
HAS_FT_FONT () (£ cairo TEELH), 138
HAS_GLITZ_SURFACE () (£ cairo IR¥HY), 138

HAS_IMAGE_SURFACE () (7E cairo tEHH), 138
HAS_PDF_SURFACE () (fF cairo T&EH), 138
HAS_PNG_FUNCTIONS () (fE cairo fEELH), 138
HAS_PS_SURFACE () (fE cairo T&HH), 138
HAS_QUARTZ_SURFACE () (fE cairo fiER ), 138
HAS_SVG_SURFACE () (fF cairo THH), 138
HAS_USER_FONT () (F cairo TRIRH), 138
HAS_WIN32_FONT () (fF cairo T&ERH), 138
HAS_WIN32_SURFACE () (1F cairo ), 138
HAS_XCB_SURFACE () (fF cairo TR, 138
HAS_XLIB_SURFACE () (fE cairo &), 138
HINT_METRICS_DEFAULT () (ff cairo TRERH), 140
HINT_METRICS_OFF () (fE cairo T&ERH), 141
HINT_METRICS_ON () ({F cairo THH), 141
HINT_STYLE_DEFAULT () (fF cairo FEHH), 141
HINT_STYLE_FULL () ({F cairo T&EEH), 141
HINT_STYLE_MEDIUM () (TE cairo TEHH), 141
HINT_STYLE_NONE () ({E cairo TR, 141
HINT_STYLE_SLIGHT () ({F cairo TEHLH), 141

identity_matrix () (cairo.Context 77{£), 150
ImageSurface (cairo ), 173
in_f£ill () (cairo.Context J71£), 150
in_stroke () (cairo.Context 771£), 150
init_rotate () (cairo.Matrix 2£771%), 164
insert () (Gtk.TextBuffer J7i%), 81
insert_action_group () (Gtk.UIManager 771,
89
insert_at_cursor () (Gtk.TextBuffer J71%), 81
invert () (cairo.Matrix J71%), 164
iter_children () (Gtk.TreeModel 77i%), 56
iter_has_child () (Gtk.TreeModel 77i%), 56
iter_next () (Gtk.TreeModel J71%), 56
iter_previous () (Gtk.TreeModel 771£), 56

J

join_group () (Gtk.RadioAction 771E), 87
join_group () (Gtk.RadioButton J71%), 46

L

LINE_CAP_BUTT () (¥ cairo TRERH), 141
LINE_CAP_ROUND () (fE cairo T&ERHY), 141
LINE_CAP_SQUARE () (fE cairo B3R, 141
LINE_JOIN_BEVEL () ({F cairo THH), 141
LINE_JOIN_MITER () (TF cairo B3R, 141
LINE_JOIN_ROUND () ({E cairo fEHRF1), 141
line_to () (cairo.Context J71£), 151
LinearGradient (cairo FHIF), 168

M

mark_dirty () (cairo.Surface Jii%), 171
mark_dirty_rectangle () (cairo.Surface 7715,
171
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mask () (cairo.Context 73‘&), 151
mask_surface () (cairo.Context J11%), 151
Matrix (cairo FHIF), 163

move_to () (cairo.Context J11%), 151
multiply () (cairo.Matrix 771£), 164

N

new () (Gtk.TargetEntry §425771£), 106
new_from_widget () (Gtk.RadioButton & 77 1%),
46
new_path () (cairo.Context 77‘72), 151
new_sub_path () (cairo.Context 771%), 151
new_with_area () (Gtk.IconView 8F5TT1E), 74
new_with_entry () (Gtk.ComboBox Bt %), 71
new_with_entry () (Gtk.ComboBoxText B AT,
72
new_with_label_ from_widget ()
(Gtk.RadioButton §%5.J71%), 46
new_with_mnemonic () (Gtk.Label §%75771%), 36
new_with_mnemonic_from_widget ()
(Gtk.RadioButton §475771%), 46
new_with_model () (Gtk.ComboBox E##5771%), 71
new_with_model () (Gtk.IconView E¢ST71E), 74
new_with_model_and_entry () (Gtk.ComboBox

BSIT), 71
O

OPERATOR_ADD () ({E cairo tE3RH), 142
OPERATOR_ATOP () (fE cairo TEHH), 142
OPERATOR_CLEAR () (F cairo FEERH), 142
OPERATOR_DEST () (ff cairo TRIERH), 142
OPERATOR_DEST_ATOP () (fF cairo F&ERH), 142
OPERATOR_DEST_IN () (¥E cairo T&HH), 142
OPERATOR_DEST_OUT () ({F cairo T&HEH), 142
OPERATOR_DEST_OVER () (F cairo T&IERA), 142
OPERATOR_IN () (£ cairo TEHHT), 142
OPERATOR_OUT () (fE cairo TR H), 142
OPERATOR_OVER () (¥E cairo TRHH), 142
OPERATOR_SATURATE () (£ cairo T&HHY), 142
OPERATOR_SOURCE () (fE cairo TEHA), 142
OPERATOR_XOR () (fE cairo T&HLF), 142

P

pack_end () (Gtk.Box J7i%), 31

pack_end () (Gtk.TreeViewColumn F71%), 59
pack_start () (Gtk.Box J7i%), 31
pack_start () (Gtk.TreeViewColumn J7i%), 58
paint () (cairo.Context Jii%), 151
paint_with_alpha () (cairo.Context J7i%), 152
PARAM_READABLE (GObject J&1), 117
PARAM_READWRITE (GObject JE1E), 117
PARAM_WRITABLE (GObject JETE), 117

Path (cairo T HIEK), 166

PATH_CLOSE_PATH () (F cairo BEHH), 143

PATH_CURVE_TO () (fE cairo TEEH), 143

path_extents () (cairo.Context 1i%), 152

path_is_selected () (Gtk.IconView Fi£), 76

PATH_LINE_TO () (fE cairo TEHH), 143

PATH_MOVE_TO () (¥ cairo TEEH), 143

Pattern (cairo FHIZE), 166

PDFSurface (cairo FHIE), 174

pop_group () (cairo.Context 77 1%), 152

pop_group_to_source () (cairo.Context Ji {%),
152

progress_pulse () (Gtk.Entry J71%), 41

PS_LEVEL_2 () ({E cairo fEHH), 143

PS_LEVEL_3 () (fF cairo T, 143

ps_level_to_string () (cairo.PSSurface B H
%), 176

PSSurface (cairo FHIF), 174

pulse () (Gtk.ProgressBar 771%), 51

push_group () (cairo.Context 771%), 153

push_group_with_content () (cairo.Context Vil
), 153

PycairoCheck_Status (C %), 185

PycairoContext_FromContext (C %), 185

PycairoContext_GET (C l%lﬁ), 185

PycairoFontFace_FromFontFace (C BK%Y), 185

PycairoFontOptions_FromFontOptions (C K
%0, 185

PycairoMatrix_ FromMatrix (C M%), 185

PycairoPath_FromPath (C E%Y), 185

PycairoPattern_FromPattern (C %), 185

PycairoScaledFont_FromScaledFont (C M
), 185

PycairoSurface_FromSurface (C E%0), 185

R

RadialGradient (cairo FHIZ), 169

rectangle () (cairo.Context }71%), 153

rel_curve_to () (cairo.Context JT1%), 154

rel_line_to () (cairo.Context J71£), 154

rel_move_to () (cairo.Context J71£), 154

remove_all_tags () (Gtk.TextBuffer J77{%), 81

remove_tag () (Gtk.TextBuffer 771£), 81

reset_clip () (cairo.Context Fi%), 155

restore () (cairo.Context J771£), 155

restrict_to_level () (cairo.PSSurface Fi%), 176

restrict_to_version () (cairo.SVGSurface Vil
%), 177

rotate () (cairo.Context J771%), 155

rotate () (cairo.Matrix 77 1%), 164

run () (Gtk.Dialog Ji1£), 94

S

save () (cairo.Context J7iE), 155
scale () (cairo.Context FiE), 155
scale () (cairo.Matrix J71%), 165

]
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ScaledFont (cairo FIHIZE), 181
scroll_to_path () (GtkIconView J7i%), 76
select_all () (Gtk.IconView J71%), 76
select_font_face () (cairo.Context Jii£), 155
select_path () (Gtk.IconView Fi%), 76
selected_foreach () (Gtk.IconView Fii%), 75
set_active () (Gtk.CellRendererToggle 771%), 64
set_active () (Gtk.ToggleButton J71%), 44
set_adjustment () (Gtk.SpinButton 73 1%), 48
set_antialias () (cairo.Context }7i%), 156
set_antialias () (cairo.FontOptions 771%), 183
set_col_spacing () (Gtk.Table }7i%), 35
set_col_spacings () (Gtk.Table 771%), 35
set_column_spacing () (Gtk.IconView HiE), 75
set_columns () (Gtk.IconView F71%), 75
set_current_name () (Gtk.FileChooser Ji1£), 99
set_cursor () (GtkIconView F7i%), 75
set_cursor_visible () (Gtk.TextView 73‘72), 79
set_dash () (cairo.Context J71%), 156
set_default_sort_func () (Gtk.TreeSortable 77
%), 61
set_device_offset () (cairo.Surface Ji1%), 172
set_digits () (Gtk.SpinButton J7i%), 48
set_do_overwrite_confirmation ()
(Gtk.FileChooser J71£), 100
set_drag_dest_item () (Gtk.IconView J71£), 77
set_editable () (Gtk.Entry J7i1%), 40
set_editable () (Gtk.TextView J71%), 79
set_entry_text_column() (Gtk.ComboBox 77
%), 72
set_eps () (cairo.PSSurface J71%), 177
set_extend () (cairo.Pattern J71%), 166
set_fallback_resolution () (cairo.Surface 73
%), 172
set_filename () (Gtk.FileChooser J71%), 99
set_fill_rule () (cairo.Context J71%), 156
set_filter () (cairo.SurfacePattern Fi%), 167
set_font_face () (cairo.Context J1{%), 157
set_font_matrix () (cairo.Context J11£), 157
set_font_options () (cairo.Context J71%), 157
set_font_size () (cairo.Context 7?7213), 157
set_fraction () (Gtk.ProgressBar 771£), 50
set_hint_metrics () (cairo.FontOptions il ‘?ic),
183
set_hint_style () (cairo.FontOptions J7i%), 183
set_homogeneous () (Gtk.Box }11%), 31
set_icon_from_stock () (Gtk.Entry HiE), 41
set_icon_tooltip_text () (Gtk.Entry J71£), 41
set_image () (Gtk.Clipboard J71%), 103
set_increments () (Gtk.SpinButton 7 1%), 49
set_inverted () (Gtk.ProgressBar 77 i%), 51
set_item orientation() (GtkIconView 77 1%),
75
set_item_padding () (Gtk.IconView J71£), 76

set_item width () (Gtk.IconView 77i%), 75
set_justification () (Gtk.TextView Fi%), 79
set_justify (), 36
set_label () (Gtk.Button 771%), 43
set_line_cap () (cairo.Context 77“725), 157
set_line_join () (cairo.Context 7?‘&), 157
set_line_width () (cairo.Context J711%), 157
set_line_wrap(), 36
set_local_only () (Gtk.FileChooser Fii%), 99
set_margin () (GtkIconView J7i%), 76
set_markup (), 37
set_markup_column () (Gtk.IconView F7i%), 74
set_matrix () (cairo.Context J71£), 158
set_matrix () (cairo.Pattern 771£), 166
set_max_length () (Gtk.Entry F7i1E), 40
set_miter_ limit () (cairo.Context J7i%), 158
set_mnemonic_widget (), 37
set_modal () (Gtk.Dialog J71%), 94
set_mode () (Gtk.TreeSelection %), 59
set_model () (Gtk.ComboBox J71%), 71
set_model () (Gtk.IconView F %), 74
set_model () (Gtk.TreeView 771%), 58
set_name () (Gtk.FileFilter J771£), 100
set_numeric () (Gtk.SpinButton 7?‘72), 49
set_operator () (cairo.Context 7‘57213), 158
set_orientation () (Gtk.ProgressBar i), 51
set_pixbuf () (Gtk.SelectionData 7?‘7%), 107
set_pixbuf_column () (Gtk.IconView J7iE), 74
set_progress_fraction () (Gtk.Entry 77{£), 41
set_progress_pulse_step () (Gtk.Entry 7,
41
set_property () (GObject.GObject J71£), 115
set_pulse_step () (Gtk.ProgressBar 771£), 50
set_radio () (Gtk.CellRendererToggle J71%), 64
set_reorderable () (Gtk.IconView FiE), 77
set_row_spacing () (Gtk.IconView J771£), 75
set_row_spacing () (Gtk.Table 77i%), 35
set_row_spacings () (Gtk.Table J7i%), 35
set_scaled_font () (cairo.Context J11%), 158
set_select_multiple () (Gtk.FileChooser 77 iE),
99
set_selectable (), 37
set_selection_mode () (Gtk.IconView J7i%), 75
set_show_hidden () (Gtk.FileChooser J71£), 99
set_show_text () (Gtk.ProgressBar 771£), 51
set_size () (cairo.PDFSurface Ji1£), 174
set_size () (cairo.PSSurface 771%), 177
set_size () (cairo.XCBSurface 771%), 178
set_sort_column_id () (Gtk.TreeSortable 77 i£),
61
set_sort_column_id () (Gtk.TreeViewColumn Vil
%), 59
set_sort_func () (Gtk.TreeSortable 7ii%), 61
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set_sort_indicator () (Gtk.TreeViewColumn Fi
%), 59
set_sort_order () (Gtk.TreeViewColumn J7i%), 59
set_source () (cairo.Context J71%), 158
set_source_rgb () (cairo.Context F7iE), 159
set_source_rgba () (cairo.Context J71%), 159
set_source_surface () (cairo.Context Jii1%), 159
set_spacing () (Gtk.IconView J7i%), 75
set_subpixel_order () (cairo.FontOptions 73 i),

183
set_text (), 37
set_text () (Gtk.Clipboard 771£), 103
set_text () (Gtk.Entry 7\74‘72), 40
set_text () (Gtk.ProgressBar k), 51
set_text () (Gtk.SelectionData 771%), 106
(

set_text () (Gtk.TextBuffer 771%), 80
set_text_column () (Gtk.IconView J71%), 74
set_text_with _mnemonic (), 37
set_tolerance () (cairo.Context 7ii%), 160
set_tooltip_cell () (Gtk.IconView J7i£), 76
set_tooltip_column () (Gtk.IconView Fi%), 77
set_tooltip_item() (GtkIconView J71£), 76
set_update_policy () (Gtk.SpinButton F71%), 49
set_uri () (Gtk.LinkButton J7i%), 47
set_use_underline () (Gtk.Button J71%), 43
set_value () (Gtk.SpinButton J71%), 49
set_visibility () (Gtk.Entry FiE), 40
set_visible () (Gtk.TextMark 771%), 81
set_wrap_mode () (Gtk.TextView J71£), 79
set_wrap_width () (Gtk.ComboBox Jii%), 72
show_glyphs () (cairo.Context 77{%£), 160
show_page () (cairo.Context J71%), 160
show_page () (cairo.Surface 771£), 172
show_text () (cairo.Context J71£), 160
SIGNAL_RUN_CLEANUP (GObject J&1), 117
SIGNAL_RUN_FIRST (GObject JEE), 117
SIGNAL_RUN_LAST (GObject JEE), 117
SolidPattern (cairo FHIZE), 167

start () (Gtk.Spinner J7i%), 53

STOCK_ABOUT (Grk JB1H), 117

STOCK_ADD (Grk |B1), 117

STOCK_APPLY (Gtk @), 117

STOCK_BOLD (Gtk J& 1), 117

STOCK_CANCEL (Gtk B), 117
STOCK_CAPS_LOCK_WARNING (Grk JE1H), 118
STOCK_CDROM (Grk J&1H), 118

STOCK_CLEAR (Gtk @), 118

STOCK_CLOSE (Gtk JB 1), 118
STOCK_COLOR_PICKER (Gtk @), 118
STOCK_CONNECT (Gtk BM), 118
STOCK_CONVERT (Gtk JE& 1), 118

STOCK_COPY (Grk JB), 118

STOCK_CUT (Grk JB 1), 118

STOCK_DELETE (Gtk |B), 118

STOCK_DIALOG_AUTHENTICATION (Gtk B), 118
STOCK_DIALOG_ERROR (Gtk JB1E), 118
STOCK_DIALOG_INFO (Grk BTE), 118
STOCK_DIALOG_QUESTION (Grk BYE), 118
STOCK_DIALOG_WARNING (Gtk BME), 118
STOCK_DISCARD (Gtk JEM), 119
STOCK_DISCONNECT (Grk JET), 119
STOCK_DND (Gtk J& 1), 119
STOCK_DND_MULTIPLE (Gtk JETE), 119
STOCK_EDIT (Gtk BE), 119
STOCK_EXECUTE (Gtk JE1), 119
STOCK_FILE (Gtk JE1E), 119

STOCK_FIND (Gik @E), 119
STOCK_FIND_AND_ REPLACE (Gtk &), 119
STOCK_FLOPPY (Gtk J& 1), 119
STOCK_FULLSCREEN (Grk B1E), 119
STOCK_GO_BACK (Gtk JET), 120
STOCK_GO_DOWN (Gtk J&1E), 120
STOCK_GO_FORWARD (Grk JE), 120
STOCK_GO_UP (Gtk JE), 120
STOCK_GOTO_BOTTOM (Gtk J&1%), 119
STOCK_GOTO_FIRST (Gtk JETE), 119
STOCK_GOTO_LAST (Gtk JEE), 119
STOCK_GOTO_TOP (Gtk &), 120
STOCK_HARDDISK (Grk JB1%), 120
STOCK_HELP (Gtk J@E), 120

STOCK_HOME (Gtk J& 1), 120
STOCK_INDENT (Gtk BTE), 120
STOCK_INDEX (Gtk JBE), 120
STOCK_INFO (Gtk JBYE), 120
STOCK_ITALIC (Gtk @), 121
STOCK_JUMP_TO (Gtk J&TE), 121
STOCK_JUSTIFY_CENTER (Gtk B1), 121
STOCK_JUSTIFY FILL (Gtk JETH), 121
STOCK_JUSTIFY_ LEFT (Gtk &%), 121
STOCK_JUSTIFY RIGHT (Gtk J&TH), 121
STOCK_LEAVE_FULLSCREEN (Gtk BE), 121
STOCK_MEDIA_FORWARD (Gtk &%), 121
STOCK_MEDIA_NEXT (Grk JET), 121
STOCK_MEDIA_PAUSE (Gtk BYE), 121
STOCK_MEDIA_PLAY (Gtk JB1E), 122
STOCK_MEDIA_PREVIOUS (Grk @), 122
STOCK_MEDIA_RECORD (Gtk JE1), 122
STOCK_MEDIA_REWIND (Gtk JBYE), 122
STOCK_MEDIA_STOP (Grk ), 122
STOCK_MISSING_IMAGE (Grk B1E), 121
STOCK_NETWORK (Grk JB1E), 122
STOCK_NEW (Gtk JE& 1), 122

STOCK_NO (Gtk @), 122

STOCK_OK (Gtk JB 1), 122

STOCK_OPEN (Gik J@1E), 122
STOCK_ORIENTATION_LANDSCAPE (Gtk J&TE), 122
STOCK_ORIENTATION_PORTRAIT (Gtk @), 122

]
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STOCK_ORIENTATION_REVERSE_LANDSCAPE (Gtk
B, 123
STOCK_ORIENTATION_REVERSE_PORTRAIT (Gtk
JE 1), 123
STOCK_PAGE_SETUP (Gtk B 1), 123
STOCK_PASTE (Gtk JB1%), 123
STOCK_PREFERENCES (Gtk B1H), 123
STOCK_PRINT (Gtk &%), 123
STOCK_PRINT_ERROR (Gtk E), 123
STOCK_PRINT_PAUSED (Gtk JB1E), 123
STOCK_PRINT_PREVIEW (Gtk B), 123
STOCK_PRINT_REPORT (Gtk JE& 1), 123
STOCK_PRINT_WARNING (Grk &%), 123
STOCK_PROPERTIES (Gtk [B1E), 123
STOCK_QUIT (Gtk J&1%), 123
STOCK_REDO (Grk B 1E), 123
STOCK_REFRESH (Gtk B1E), 123
STOCK_REMOVE (Grk @), 124
STOCK_REVERT_TO_SAVED (Gtk JEME), 124
STOCK_SAVE (Grk JB 1), 124
STOCK_SAVE_AS (Grtk BI), 124
STOCK_SELECT_ALL (Gtk J& %), 124
STOCK_SELECT_COLOR (Gtk J& 1), 124
STOCK_SELECT_FONT (Gtk JE& 1), 124
STOCK_SORT_ASCENDING (Gtk JETE), 124
STOCK_SORT_DESCENDING (Gtk BE), 124
STOCK_SPELL_CHECK (Gtk [B1H), 124
STOCK_STOP (Grk |B1E), 124
STOCK_STRIKETHROUGH (Grk JET), 124
STOCK_UNDELETE (Gtk JB 1), 124
STOCK_UNDERLINE (Gtk EE), 124
STOCK_UNDO (Grk B PE), 125
STOCK_UNINDENT (Grk JE& 1), 125
STOCK_YES (Gtk @), 125
STOCK_ZOOM_100 (Gtk J& M), 125
STOCK_ZOOM_FIT (Gtk J&T%), 125
STOCK_ZOOM_IN (Grk JBME), 125
stop () (Gtk.Spinner 771£), 53
store () (Gtk.Clipboard 77%), 103
stroke () (cairo.Context 7?‘72), 160
stroke_extents () (cairo.Context 7‘7“72*:), 161
stroke_preserve () (cairo.Context Fi%), 161
SUBPIXEL_ORDER_BGR () (fE cairo TEHH), 143
SUBPIXEL_ORDER_DEFAULT () (FE cairo #EH:H),
143
SUBPIXEL_ORDER_RGB () (fE cairo T&HH), 143
SUBPIXEL_ORDER_VBGR () (fE cairo TEHLF), 143
SUBPIXEL_ORDER_VRGB () (¥ cairo L), 143
Surface (cairo FHIFE), 170
SurfacePattern (cairo FHIE), 167
SVGSurface (cairo FHIE), 177

T

text_extents () (cairo.Context Ji1%), 161

text_extents () (cairo.ScaledFont J71£), 182
text_path () (cairo.Context J71%), 162
text_to_glyphs () (cairo.ScaledFont J71%£), 182
thaw_notify () (GObject.GObject 77i%), 116
ToyFontFace (cairo FHIZE), 180

transform () (cairo.Context Jii%), 162
transform_distance () (cairo.Matrix 771%), 165
transform_point () (cairo.Matrix 771%), 165
translate () (cairo.Context 7ii%), 162
translate () (cairo.Matrix Ji1%), 165

U

unselect_all () (Gtk.IconView ﬁ?ﬁ), 76
unselect_path () (GtkIconView J7i%), 76
unset_model_drag_dest () (Gtk.IconView Fi%),

77

unset_model_drag_source () (Gtk.IconView Vil
%), 77

user_to_device () (cairo.Context J71£), 162

user_to_device_distance () (cairo.Context 77
%), 162

\Y

version () (fE cairo BEHLH), 137

version_info () (fE cairo fEHH), 137

version_to_string () (cairo.SVGSurface 77 18),
177

W

wait_for_image () (Gtk.Clipboard J7i%), 103
wait_for_text () (Gtk.Clipboard J7i%), 103
Win32PrintingSurface (cairo FHIZ), 178
Win32Surface (cairo FHIZE), 178
write_to_png () (cairo.Surface J71%), 172

X

XCBSurface (cairo /), 178
XlibSurface (cairo FHIZ), 179
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