=t

PyS60
1.4.1

(NOKIA) 2007 7 4
(shagon) 2008 2 9



2004 2007

PyS60 1.4.1 ( Python 2.2.2)
Apache License 2.0

http://www.apache.org/licenses/LICENSE-2.0
http://www.python.org/2.2.2/license.html

(shagon)

shagon@163.com
http://shagon.51.com

http://www.cnpda.com.cn
http://shagon.51.com



PyS60 Symbian Series 60 Python , Python for Series 60
S60 , Symbian C++ APls
PyS60 1.4.1 Python 2.2.2






WWWwwwww

o
[y

N
N

U1 o1 o1 01 01O O1 O1

O OOOoOOO) OO O
OOk, wWwNE

ONO O h~WDN P

1

........................................ 1
........................................ 2
........................................ 2

3

Python . . o . o e e e e e e e e e e e e e e e e e 3
PYS60 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 3
....................................... 4

5

....................................... 5

PYSB0 . . . e e e e e e e e e e e e e e e e e e e e e e 5
/2 6

Unicode . . . . . . e e e e e e e e e e e e e e e e e e e e e e e e 6
....................................... 6
.................................... 6
................................... 7
........................................ 7
................................. 7

9

e32—Symbian L e e e e e e e e e e e 9
sysinfo— L e e e e e e e e e e 11
13

appuifw—S60 GUI -« - - - o oo 13
graphics— . . . . e e e e e e e e e e 27
CAMEIa— i i i i e e e e e e e e e e e e e e e e e e e e e e e e e e e e 33
keycapture— - . . . . ..o Lo 36
topwindow— . . .. o e oo 37
gles— 0peNGL ES - « + « v o e e e e e e e e e e e e e e e e e e e e e e e e 38
glcanvas—OpenGL ES - . . ... oL L oL 45
SENSO— L e e e e e e e e e e e e e e e e e e e e e e e e e e 46
49

audio— L e e e e e e e e e e e e e e e e 49
telephone— L L . 51
messaging— L L L L L L e e e e e e e e e e e e e e 52
INDOX— L e e e e e e e e e e e e e e e e e e 53
location—GSM . L L L L L e e e e e e e e e e e e e 54
positioning— .. ..o 55
59




10

BUG

ENENIENIENIEN

o
N -

O wwN -

contacts— = . . . .. ...
calendar— . . .. ... ..
calendar(EKA2)— . . . . ..
e32db—Symbian . . .. ..

e32dbm— Symbian DBMS  DBM

Python

Python/C API . - . . . . . ..
Python for S60 . . . . . . . ..

93

95




PyS60

Getting Started with Python for S60 [5]

PyS60 API

PyS60
e Python
— Python
— Python PyS60
— S60
e Python
- Python ( S60 3rd )

* py pyc pyd pyo
* PyS60 Python

, S60 C++ SDK PyS60 SDK
S60 Python C++ Python

[°]

1.1

PyS60

Programming with Python for S60 Platform [6] S60

PyS60

(PYDs)




1.2

1.3

S60
Python (http://www.python.org/),
Getting Started with Python for S60 Platform [5]

Symbian SDK
Symbian SDK [4]

PyS60




AP1

Python S60 (library module)
API
2.1 Python
PyS60 Python
PyS60 PyS60 PyS60 SDK
Python Windows *\Python22\Lib’;
Linux ‘/usr/lib/python2.2°. Python http://www.python.org/
The Python library modules® APIs [1]
PyS60 8.2.
2.2 PyS60
C++ PyS60 1. 2.

2.2.1
PyS60

e e32 Symbian Python Python Symbian

Python Symbian

e appuifw

2.2.2
S60 API

e graphics 5.2

e ¢32db 7.4

e messaging 6.3




inbox
location
sysinfo
camera
audio
telephone
calendar
contacts
keycapture
topwindow
gles

glcanvas

shagon ¢

2.3

6.4

6.5

4.2

5.3

6.1

5.6

“

import shagon
shagon.dujun()

import shagon as s
s.dujun()

6.2
7.2
7.1

5.4

5.5

5.7

shagon”

import

shagon

from shagon import *

dujunQ)

9.2

“

shagon

from shagon import dujun”

Python
[6]

S60

“ dujun()”

shagon

“ dujun()”

Python/C API

dujun()

shagon.dujun()”

9.1

API



PyS60

PyS60
3.1
Python User Interface, Ul
ul Python , Python
e32.start_server Python ul
, thread ,
7 UI I
Ul appuifw
Symbain Python Python
(shagon )
" (Active Object, AO) Symbian
API Python
Ul A0 ul ,
AQ e32.A0_lock, Python API,
Ul
thread. lock Ul s
e32.Ao_lock
PyS60 AO
e32 AO
3.2 PyS60
PyS60 . PyS60 ,

Python

Python
Ul
AO Ul
Ul
ul




Programming with Python for S60 Platform [6]

Python

Python Programming with Python for S60 Platform [6]

1.4.1 appuifw._app.menu, appuifw.app.title,
appuifw.app.exit_key handler, appuifw.app.screen, appuifw.app.body, sys.stderry ?? .,

3.3 /
sys C STDLIB stdio Python / e32
Python C STDLIB e32._stdo C STDLIB

stdout stderr , Python

34 Unicode

S60 Unicode
shagon :* ” Unicode ul
Unicode

3.5
PyS60 Unix 1970 1 1 0 0 O

shagon : Unix 11985 3 1 9 30 PyS60 :478488600.0
3.6
PyS60 thread API

6 PyS60



e Symbian STDLIB (  S60 SDK  [4])

STDLIB PyS60
e PyS60 socket
“ KERN-EXEC 3”
3.7
S60 2nd FP3 (shagon : - ”
“1,2,3,..." )
S60 2nd FP3 ul API
5.1.8 Programming with Python for S60 Platform [6]
3.8
PyS60 Symbian
None shagon
3.9
Symbian “
PyS60 ,

Python

GC Symbian

“

3.7.






4.1 e32 — Symbian

e32 Symbian Ul Python
4.1.1
e32 ( )
ao_yield()
AO
S60 SDK [4]
(shagon
)
ao_sleep (interval [, callback ] )
interval callback
4.1.3 Ao _timer
shagon : , ao_sleep(
ao_callgate (wrapped_callable)
wrapped_callable callgate (
wrapped_callable
Symbian AO
shaogn : ao_callgate( )

drive_list()
shaogn C

file_copy(target_name, source_name)

shaogn file_copy(

in_emulator ()

set_home_time (time)
( 3.5)

pys60_version

PyS60

>>> import e32
>>> e32.pys60_version
’1.2 final’

pys60_version_info

ul

))

callback

callgate




PyS60 (

“ final”

PyS60 1.2 (1, 2, 0, ’final’, 0)
s60_version_info
PyS60 SDK
o(1, 2) S60 1st
(2, 0) S60 2nd
(2, 6) S60 2nd FP2
(2, 8) S60 2nd FP3
(3, 0) S60 3rd
>>> import e32
>>> e32.pys60_version
’1.2.0 final’
>>> e32.pys60_version_info
(1, 2, 0, ’final’, 0)
>>> e32.s860_version_info
(2, 0
>>>
is_ui_thread()
ul True False
start_exe (filename, command [,wait])
Symbian
; 0, 2
shagon :start_exe( (Unicode )
start_server (filename)
Python , ,
shagon :start_server( (Unicode )
reset_inactivity()
shagon
inactivity ()
4.1.2 Ao_lock
Ao_lock()
Ao_lock AO
Ao _lock ,
AssertionError
Ao_lock
wait ()
Ao_lock ,
lock wait, wait
Ul ,Ul Ao_lock

wait

AO

appuifw

ul
Ao_lock.wait,

))

10



signal()

4.1.3 Ao_timer

Ao_timer e32.ao0_sleep , €32.ao0_sleep
, Ao_timer
Ao_timer()
Ao_timer AQ ul
Ao_timer , Ao_timer

Ao_timer

after (interval Lcauback])
interval callback callback

shagon :after( C D

cancel()

4.2 sysinfo —

sysinfo S60
ring type() S60 1st
sysinfo
active_profile()
’general’;’silent’,’meeting’, ’outdoor’,’pager’ ’offline’,
’drive’ ,’user <profile value>’

(shagon : : ; )

battery ()

S60 2nd FP1(S60 2.1) 7 S60 2nd FP1
100 0 0

display_twips()

(twip) 10
display_pixels()
free_drivespace()
{u’C:>100} ©
imei()
IMEI u’000000000000000° .

4.2. sysinfo — 11



max_ramdrive_size()

total_ram()

free_ram()

total_rom()

ring type()

S60 1st ’normal’, ’ascending’, ’ring_once’, ’beep’,
’silent’.  shagon “ -
os_version()
1: ( I I )
. 0 127
. 0 99
] 0 32767
signal_bars()
0 7 :0 .7
0
signal_dbm()
, dBm SDK 2.8
0

sw_version()

u’V 4.09.1 26-02-04 NHL-10 (c) NMP’
u’emulator’.

L S60 SDK  [4]

12



5.1 appuifw — S60 GUI

appuifw S60 Ul

5.1.1 appuifw
5.2 S60 Ul

Ul

ul

Ul Python

o Text
e Listbox

e Canvas

(app.body )
Form

Content_handler Ul

® note

e query

e multi_query

e selection_list

e multi_selection_list

5.1 PyS60 Ul

Ul

5.3

ul

MIME

13



1

Python for 560
Ul appication
T
I -H-‘_\-H_"'"'--._‘___H-‘
—
y B
—
apputw P wthon &P T Python AP
graphics
1
Series 60Ul / Inage
elements —
Contert_hamller Canvas o
— 7 =
.-:-""r
._..-I"F'-H-F
I pr
Series 60
Conmmon Ul .
Series 60 U1 -
H application Symbian GDI
<< [ESMINCe>>
5.1 PyS60 Ul
Title
"appuifw.app.title”
Havigation pane
"appuifwapp.enable_tabs() activate taly)”
Main applic ation window
"appuifw.app.body™
Dialog
"appuifw.<dialog_function=>""
Left softkey Right softkey
Tappuifw.app. menu” "appuifw.app.exit_key _handler™

5.2 PyS60 Ul

14



&% Puthon
ki i Abc

Python 2.2.2 (#0, Mar 23
2005, 14:01:19) [C] on
symbian_s60

Tupe "copyright”, "credits”
or "license” for more
information.
{InteractiveConsole)

Fr¥

Options Exit

Python 2.2.2 (#0, Mar 23
2005, 14:01:19) [C] on
symbian_s60

Tupe "copyright”, "credits”
or “license” for more
information.
{InteractiveConsole)

b

Options Exit

Python 2.2.2 (#0, Mar 23
2005, 14:01:19) [C] on
symbian_s60

Tupe "copyright”, "credits”
or "license” for more
information.
{InteractiveConsole)

b

5.3 Ul

e popup_menu

51.2

S60
PYS60

5.1.3
appuifw (

available_fonts()

( 5.1.4)

, OK Cancel(
Form

(Unicode )

query (label, type[,inimal,value])

label

o’ text’
e’ code’
e ’number’
e’date’
e’ time’
e’query’

e’float’

nitial _value

shagon : query(

type

shagon

Form

5.1. appuifw — S60 GUI

15



. (’text’ ,’code’ ) Unicode

° (’number’ )
° (’date’)
(’query’) (’time’) True/None
(’float’)
None

multi_query (label_1, label_2)

(Unicode ), (label_1, label_2) None
shagon : multi_query( )
note(text[, type [, global] ])
text(Unicode ) ,type , ’error’, info’
>conf’ shagon : ’info’
global
type
shagon :note( "info") ( ))
popup_menu (list [, label] )
( Unicode ) s
None
shagon :popup_menu( ( )
selection_list(choices [, search_field=0 ] )
None choices search _field
0 1
shagon :selection_list( ( 0 )
multi_selection_list(choices [, style="checkboz’, searchfﬁeld:O])
None
choices style ‘checkbox’  ’checkmark’ ,
"checkbox’
search _field 0 1 5.4
shagon :multi_selection_list( ( "checkbox™) ( )
tuple = appuifw.multi_selection_list(L, style=’checkmark’, search_field=1)
5.1.4 Application
appuifw application app
Application
Application

16



; try
MultiSelectio..

i try
MultiSelectio..

i T
O Mozart || Mozart v|
B |Verdi Verdi
O (Rossini Rossini v
B |Doninzetti Doninzetti
O | Spontini —
pel | |
Dk +~ Cancel |0k ~ Cancel
5.4
body
Text,Listbox,Canvas None shagon :None
exit_key_handler
None
shagon "
menu

e(title, callback)

e(title, ((title, callback)|...]))

title(Unicode )
30

cal lback

appuifw.app.menu = [(u"Item 1", iteml),
(u"Submenu 1",
((u"Subitem 1", subiteml),
(u"Subitem 2", subitem2)))]

screen

ul “normal*, " large”

shagon

appuifw.app.screen=’normal’
appuifw.app.screen=’large’
appuifw.app.screen=’full’

title

Unicode
focus

shagon

>>> import appuifw
>>> def cb(fg):

“full*( 5.3)

shagon

5.1.

appuifw —S60 GUI

15



if(fg):

print "foreground"
else:

print "background"

>>> appuifw.app.focus=cb
>>>

>>> background

>>>

>>> foreground

, 6600
TypeError
orientation
( S60 3rd ) - ’automatic’,’portrait’,’landscape’.
shagon : - . . - ’automatic’
Application
activate_tab(index)
index (o0 )
full_name()
Python (Unicode )
uid()
Python UID(Unicode )

set_exit ()

set_tabs (tab_texts [, callback=None ] )

tab_texts Unicode )
callback tab_texts
shagon :set_tabs( ( )
layout (layout_id)
S60 2nd FP3
layout_id ( ) 5.2
layout_id appuifw t:
EScreen
EApplicationWindow
EStatusPane
EMainPane
EControlPane
ESignalPane
EContextPane
shagon
ETitlePane

S60 SDK  [4]




EBatteryPane

EUniversalIndicatorPane

shagon

ENaviPane

EFindPane
EWallpaperPane

EIndicatorPane

EAColumn
EBColumn

ECColumn
, EDColumn
EDColumn
, ECColumn
EStaconTop
landscape
EStaconBottom
landscape
EStatusPaneBottom
landscape
EControlPaneBottom
landscape
EControlPaneTop
landscape
EStatusPaneTop
landscape

>>> import appuifw

>>> appuifw.app.layout (appuifw.EMainPane)
((176, 144), (0, 44))

>>> N70

5.1.5 Form

Form

Form(fields [, flags=0 ] )

Form fields (label, type[, value])
label Unicode type ’text’,’number’,’date’,’time’,’combo’,
’float’ Unicode unix unix

([choice_label ...], index)

5.1. appuifw —S60 GUI 19



>float’ ul

Form

Form

flags

FFormEditModeOnly
Form
FFormViewModeOnly
Form
FFormAutoLabelEdit
Form
FFormAutoFormEdit

Form
SDK

FFormDoubleSpaced

menu
Form (title, callback)
title Unicode cal Iback

save_hook
shagon

]|
False

Form

execute()
ul

insert (indezx, field_descriptor)

Form index
popQ)
Form
length()
Form

f£[i] Form f i FFormAutoFormEdit

Form

5.1.6 Text

Text 5.5.

20



Rich Text

LatinPlain12 blue color
style bold styile italic
+ untderline

RBed font, vellow
highlight, style
underline + highlight

*Jabc §

Bold text with

shadow highlight

rounded
Options Exit||Options Exit
5.5 Text
Text
color
graphics 5.2
focus
( Ture: ,False: )
( )
font
L4 u"Latin12"
appuifw.available_fonts
t = appuifw.Text ()
t.font = u"albil7b" 17
t.font = u"LatinPlaini2" 12
[ ]
’annotation’, ’title’, ’legend’, ’symbol’, ’dense’, ’normal’
shagon
t.font = "title"
unicodeFont = t.font
Unicode
shagon
highlight_color
graphics 5.2
style
appuifw “ In
5.1. appuifw —S60 GUI 21



STYLE_BOLD

STYLE_UNDERLINE

STYLE_ITALIC

STYLE_STRIKETHROUGH

HIGHLIGHT _STANDARD
shagon

HIGHLIGHT_ROUNDED
shagon

HIGHLIGHT_SHADOW
shagon

t = appuifw.Text()

&t ot o o o

appuifw.STYLE_ITALIC|
appuifw.STYLE_UNDERLINE)

.style = appuifw.STYLE_BOLD

.style = appuifw.STYLE_UNDERLINE
.style = appuifw.STYLE_ITALIC

.style = appuifw.STYLE_STRIKETHROUGH
.style = (appuifw.STYLE_BOLD|

t.style = appuifw.HIGHLIGHT_STANDARD

ot

.style = appuifw.HIGHLIGHT_ROUNDED

t.style = appuifw.HIGHLIGHT_SHADOW

t.style = (appuifw.HIGHLIGHT_SHADOW|appuifw.HIGHLIGHT_ROUNDED)

Text
add (text)
shagon add(Unicode )
bind (event_code, callback)
event_code callback
key_codes bind(event_code ,None)
Ul

clear()
delete( [pos:o, length:len()])

pos length
get_pos()
len()

22



get( [pos:O, length=len() ] )

poS length
set (text)
text(Unicode)
setfpos(cursorfpos)
CUTSOT_pos
5.1.7 Listbox
icons in
Listhox
& fax
& | home
& | telephone
2| email
2 | computer
i=|calendar
Options Exit
5.6
Listbox Symbian
5.6 MBM MIF 5.1.8
Listbox (list, callback)
Listbox list callback list
° [iteml,item2]
° [(iteml,itemldescription), (item2,item2description)]
shagon ( , )
o [(iteml,iconl), (item2,icon2)]
shagon ( , )
° [(iteml,itemldescription,iconl),

(item2,item2description,icon?2)]

shagon  ( : , )

iconl = appuifw.Icon(u"z:\\system\\data\\avkon.mbm", 28, 29)
icon2 = appuifw.Icon(u"z:\\system\\data\\avkon.mbm", 40, 41)
entries = [(u"Signal", iconl),

(u"Battery", icon2)]
1b = appuifw.Listbox(entries, lbox_observe)

Listbox

5.1. appuifw —S60 GUI

23



bind (event_code, callback)

event_code

key codes

current ()

set_list (list [, current] )

list
size
« . )
position
( )
5.1.8 lcon
Icon
Symbian
mbg
) SDK
MBM SDK
S60 2nd FP3

Graphics Tiny

Icon(filename, bitmap, bitmapMask)

filename

bitmap bitmapMask

callback
bind(event_code ,None)
Ul

Listbox (list, callback)

S60 3rd

S60 3rd

5.1.7
MBM

[4]1(* How to provide Icons” )

MIF(Multi-Image File
SVG-T

. [10]

MBM  MIF

icon = appuifw.Icon(u"z:\\system\\data\\avkon.mbm", 28, 29)

5.1.9 Content_handler
Content_handler MIME

Content_handler( [callback ] )

Content_handler
callback.

Content_handler

open(filename)

callback

callback

MIME

avkon.mbm’

( S60 2nd FP3

current

MBM
‘ avkon.mbg’ ( SDK

MBM ,

SVG-T Scalable Vector

MIF)

24



open_standalone (filename)

MIME
callback
5.1.10 Canvas
Canvas ul 5.2

Canvas([redmwfcallback:None, event_callback=None, resizefcallback:None])

Canvas
callback Canvas
redraw—_callback
Canvas
event_callback EEventKeyDown, EEventKey,
EEventKeyUp shagon EEventKeyDown
EEventKey EEventKeyUp
event_callback ( )
o’type’: EEventKeyDown , EEventKey EEventKeyUp
e’ keycode’: keycode
e’scancode’: scancode
e’modifiers’:
scancode keycode, keycode
scancode keycode
shagon scancode
( ) ( ) C )
keycode (SU-8W) A scancode 65
keycode 65 91 "A" ACSII 65 "a" ACSII 91 ,
Shift Caps Lock
key_codes scancode keycode 5.7
o ( ) shagon ,
) EEventKeyUp
° shagon
. appuifw.app.exit_key_handler shagon

5.1. appuifw —S60 GUI 25



Keycode Scancode shagon
1. EKeyLeftSoftkey EScancodeLeftSoftkey
2. EKeyYes EScancodeYes
3. EKeyMenu EScancodeMenu
4. EKey0...9 EScancode0...9
5. EKeyStar EScancodeStar
6. EKeyLeft Arrow EScancodeLeft Arrow
7. EKeyUpArrow EScancodeUpArrow
8. EKeySelect EScancodeSelect
9. EKeyRightArrow  EScancodeRightArrow

10. EKeyDownArrow
11. EKeyRightSoftkey
12. EKeyNo

13. EKeyBackspace
14. EKeyEdit

15. EKeyHash

EScancodeDownArrow
EScancodeRightSoftkey
EScancodeNo
EScancodeBackspace
EScancodeEdit
EScancodeHash

5.7 Keycode Scancode

resize_callback
Canvas
size
Canvas

5.1.11 InfoPopup
S60 3rd

InfoPopup Ul

Canvas

5.2

26



InfoPopup()
InfoPopup

show (text, [(a;coord, y—coord), time_shown, time_before, alignment])

text InfoPopup (x_coord, y_coord) InfoPopup
time_shown ( ) time_before ( ) alignment

(0, 0), time_shown5  time_beforeQ)  alignment appuifw.EHLeftVTop

alignment appuifw
EHLeftVTop

EHLeftVCenter
EHLeftVBottom
EHCenterVTop
EHCenterVCenter
EHCenterVBottom
EHRightVTop
EHRightVCenter

EHRightVBottom

hide ()

>>> import appuifw

>>> i=appuifw.InfoPopup()

>>> i.show(u"Here is the tip.", (0, 0), 5000, O, appuifw.EHRightVCenter)
>>>

5.2 graphics —

graphics Symbian
ul( 5.2.4)
[6]
S60 1st Image.open Image.inspect, load, save, resize
transpose
2 S60 SDK  [4]

5.2. graphics — 27



521

graphics ( )
screenshot ()
Image
5.2.2 Image
Image graphics

Image.new (size [, mode="RGB16’ ] )

Image size mode

0’1 1

e’L’: 256 8
e’RGB12’: 4096 12
®’RGB16’: 65536 16
e’RGB’: 16777216 24

Image.open(filename)
S60 1st
Image (RGB16 ) JPEG PNG

filename

Image.inspect (filename)

S60 1st
( )

filename
5.2.3 Image
Image

resize, transpose, save  load callback
callback , s

Image

resize(newsize[, callback=None, keepaspect:O])
S60 1st
newsize keepaspect 1 ,
callback

28



transpose (direction [, callback=None ] )

S60 1st

direction

oFLIP_LEFT_RIGHT:
oFLIP_TOP_BOTTOM:
oROTATE_90:
oROTATE_180:
oROTATE_270:

callback

90
180
270

load (filename [, callback=None ] )

S60 1st

filename

save (filename [,callback:None, format=None, quality=75, bpp=24, compressz'on:’default’])

S60 1st
JPEG PNG
PNG

filename
JPEG

PNG

bpp

ol: 1
o3: 256 8
e24: 16777216

compression

e’best’:
e’fast’:
e’no’:

e’default’:

callback

stop()

Image

size
Image

Image

callback

format ’.jpg’ ’.jpeg’

format None

quality

bpp

1 100

compression

JPEG
JPEG

) .png)

5.2. graphics —
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524

“ " appuifw Canvas graphics Image
e outline:
o fill: pattern ,
o width:
o pattern: None @)

int, long float shagon

[ ] X y ,
[ ] X y’

e (1, 221L, 3, 4, 5.85, -3):
e [(1,221L),(3,4),[5.12,6]):
e (1,5):

e [(1,5)]:

e [[1,5]1:

o [1:
e (1,2,3):
e [(1,2),(3,4),Nonel:

o ([1,2],3,4):

30



° 0 255

® Oxrrggbb rr gg

16 12
(2*r+5xg+b) /1024 0(C ) 1( )

Oxf£££00:

0x004000:

(255,0,0):
e O:

e 255:

(128,128,128):

(0,0.5,0.9):

*#££80c0’: HTML

(-1,0,1000):

(1,2):

e [128,128,192]:

e None,
° u’LatinBold19’
L ( ul
. ( )

- None

- None

- (None
e FONT_BOLD

bb

5.1.6)

(2xr+5*g+b) /8

5.2. graphics —
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ul

FONT_ITALIC

FONT_SUBSCRIPT

FONT_SUPERSCRIPT

FONT_ANTIALIAS

FONT_NO_ANTIALIAS

appuifw.available_fonts

’normal’
’dense’
’title’
’symbol’

’legend’

shagon

’annotation’

line(coonkeqL <opﬁ0ns>])

coordseq

(shagon

Ul

polygon(coonheqL <0pﬁ0ns>])
coordseq

(shagon

fill

pattern

line

rectangle(coonheqL <0pﬁ0ns>])
coordseq

ellipse(coomﬁeqL <0pﬁ0ns>])
coordseq

pieslice(coonkeq,sumi,endL <0ph0ns>])

(shagon

start  end

shagon
-1t /2(

-1.57)

coordseq

FONT_BOLD | FONT_ITALIC

options

options

options

,U/2( 1

.57)

options

ellipse
options

,U( 3.14)

“
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arc (coordseq, start, end[, <0ptz'0ns>])

coordseq

start  end

shagon 0
-t /2( -1.57)

point (coordseq [, <options> ] )

coordseq options

ellipse
clear( [COZOT:Oxﬁﬁﬁ ] )

shagon
text (coordseq, text [ﬁll:O, font:None])

coordseq text fill

T /2( 1.57)

(

measure,text(text[font:None, mazwidth=-1, mazradvance=-1 ])

° ( , ,
° ( )
° ( mazwidth  mazadvance

ellipse

options

,U( 3.14)

width

) font

blit(image[,target:(0,0), source=((0,0),image.size), mask=None, scale:()])

image
target  source
mask None @)
S60 2nd FP2
scale 0
0
image mmage blit
resize
5.3 camera —
S60 1st
camera
camera
5.3. camera — 33



EOpenComplete

(shagon : )

ERecordComplete

(shagon : stop_recording()

EPrepareComplete

camera

(shagon : )
3.

cameras_available()

image_modes ()

[’RGB12’,’RGB’ ,’RGB16’,’ JPEG_JFIF’]

image_sizes()

[(640, 480), (160, 120)1(shagon

160x 120 )
flash_modes()

max_zoom()

(shagon : R

exposure_modes ()

[’auto’,’night’] (shagon - ‘ !

white_balance_modes()

[’auto’]

takefphoto([mode, size, flash, zoom, exposure, white_balance, position])

1.Image 5.2 graphics
2. JPEG 4,
emode ’RGB16’

—’RGB12’: 4096 (12 )
—’RGB16°: 65536 (16 )
—’RGB’: 16777216 (24 )

JPEG
—?JPEG_Exif’: EXIF
—’JPEG_JFIF’: JFIF JPEG

esize (640, 480) ,
(1152,864) , (640,480) , (320,240), (160,120)

eflash ’none’

—’none’

S60 SDK  [4]
http://en.wikipedia.org/wiki/JPEG

6670

640x 480
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—’auto’
—>forced’
—’fill_in’

—’red_eye_reduce’

ezoom 0 max_zoom (shagon 0 1
2 )
e exposure
>auto’
—’auto’
—’night’
—’backlight’
—’center’

ewhite_balance

(shagon : , )
. ’ " )
’auto’
s auto’ (shagon )
3000 7000K
—’daylight’
5200K
—’cloudy’
6000K
—’tungsten’
3200K
—’fluorescent’
4000K
—’flash’
6000K
eposition 6680
0 ( ) 1 (
0

SymbianError: KErrInUse
SymbianError: KErrNotReady

startgfinder(caHaMeL Mu%hght,onzl,s&e:nuungpane,ﬂze])

callable
backlight _on 1 0
size (176, 144)(shagon : 176x 144 )
(shagon : 6670 176x 144)

5.3. camera —
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>>> import appuifw

>>> import camera

>>> def cb(im):
appuifw.app.body

>>> import graphics

.blit(im)

>>> appuifw.app.body=appuifw.Canvas ()
>>> camera.start_finder(cb)

>>>

stop_finder()

release()
(

start_record (filename, callable)
filename

(

stop_record()

5.4 keycapture —

keycapture

KeyCapturer
keycapture

S60 3rd

(shagon Capability( ) S60

541

keycapture

all_keys
key_codes

5.4.2 KeyCapturer

KeyCapturer
KeyCapturer

KeyCapturer
keys

)
callable
" ” )
API KeyCapturer
(capability SwEvent) Keycapture
SwEvent(
)

keys = (key_codes.EkeyUpArrow,)
keys = keycapture.all_keys
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forwarding

start ()
stop()

last_key()

5.5 topwindow —

topwindow

topwindow graphics

TopWindow

5.5.1 TopWindow

TopWindow ()
TopWindow

TopWindow
show ()

hide()

add_image (image, position)

image(graphics.Image) position

add_image (image, (10,20))

TopWindow

)

add_image (image, (10,20,20,30))

removegimage(hnageLposﬁion])

image(graphics.Image)

remove_image (image)

remove_image (image, (10,10))
remove_image (image, (10,10,20,20))

graphics Image

(shagon

position

( .

5.5. topwindow —
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position

position = (10, 20)

size
( )
size = (100, 200)
images
graphics.Image
( )
add_image() remove_image()
images = [(imagel, (x1,y1)), (image2,(x1,y1,x2,y2)), (image3, (50,50,100,100))]
imagel image2 image3
shadow
( ) 0 0
shadow = 5
corner_type
( )
esquare
ecornerl
ecorner?
ecorner3d
ecornerb
corner_type = square (shagon )

maximum_size

( ) )

background_color

( ) Oxaabbcc aa ,bb ,CC ,
background_color = Oxffffff ( )
visible
( ) 101 0 show() hide()

56 gles — OpenGL ES
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gles OpenGL ES 2D/3D graphics C API(shagon )

OpenGL ES (Khronos Group) http://www.khronos.org ,S60 Python
OpenGL ES 1.0 (S60 2.6 ) 1.1 (S60 3rd )
OpenGL ES API http://www.khronos.org/opengles
PyOpenGL OpenGL http://pyopengl.sourceforge.net
OpenGL ES glcanvas glcanvas
5.6.1 array
gles array GL

array (type, dimension, sequence)

array
type , GL_FLOAT, GL_BYTE, GL_UNSIGNED_BYTE, GL_SHORT, GL_UNSIGNED_SHORT
GL_FIXED
dimension
( color ) dimension
sequence type GL_FLOAT
C
_len__QO
array ( )
__getitem__ (index)
array index ( )
__setitem__ (indez, value)
array index value ( )
5.6.2
PyOpenGL GL gles.GLerror Python
GL glGetError

5.6.3 OpenGL ES C API

Python OpenGL ES C API

Python OpenGL ES OpenGL ES 1.0 1.1

5.6. gles — OpenGL ES 39



OpenGL ES 1.0

glColorPointer (size, type, stride, sequence)
sequence gles.array Python
gles.array
type

glColorPointerub (sequence)
glColorPointer gles.array

esize gles.array
etype GL_UNSIGNED_BYTE
estride 0

glColorPointerf (sequence)
glColorPointer glColorPointerub

glColorPointerx (sequence)

glColorPointer glColorPointerub

gles.array

size

Python

sequence

type GL_FLOAT

type GL_FIXED

glCompressedTexImage2D (target, level, internalformat, width, height, border, imageSize, data)

glCompressedTexSubImage2D (target, level, zoffset, yoffset, width, height, format, imageSize, data)

data gles.array Python

data gles.array Python
glDeleteTextures (sequence)

sequence Python

glDrawElements (mode, count, type, indices)
indices gles.array Python
gles.array

glDrawElementsub(mode, indices)
glDrawElements count indices

glDrawElementsus (mode, indices)
glDrawElements count indices

glFogv (pname, params)

params Python
glFogxv (pname, params)
barams Python
glGenTextures(n)
Python
glGetIntegerv(pname)
Python
glGetString(name)
Python
glLightModelfv (pname, params)
params Python

gllLightModelxv (pname, params)
params Python

gles.array

type
type GL_UNSIGNED_BYTE
type GL_UNSIGNED_SHORT
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gllightfv (light, pname, params)

params Python
glLightxv (light, pname, params)

params Python
glLoadMatrixf (m)

m Python
glLoadMatrixx(m)

m Python

glMaterialfv(face, pname, params)

params Python
glMaterialxv(face, pname, params)

params Python
glMultMatrixf (m)

m Python
glMultMatrixx(m)

m Python

glNormalPointer (type, stride, sequence)

( )
( )
( )
( )

sequence gles.array Python gles.array
gles.array type
glNormalPointerb (sequence)
glNormalPointer type GL_BYTE stride 0
glNormalPointers (sequence)
glNormalPointer type GL_SHORT stride 0
glNormalPointerf (sequence)
glNormalPointer type GL_FLOAT stride 0
glNormalPointerx(sequence)
glNormalPointer type GL_FIXED stride 0
glReadPixels(z, y, width, height, format, type)
Python
glTexCoordPointer (size, type, stride, sequence)
sequence gles.array Python gles.array
gles.array size
type
glTexCoordPointerb (sequence)
glTexCoordPointer gles.array Python
esize gles.array sequence
etype GL_BYTE
estride 0
glTexCoordPointers (sequence)
glTexCoordPointer glTexCoordPointerb type GL_SHORT
5.6. gles — OpenGL ES H



glTexCoordPointerf (sequence)

glTexCoordPointer glTexCoordPointerb type

glTexCoordPointerx (sequence)

glTexCoordPointer glTexCoordPointerb type

glTexEnvfv (face, pname, params)
params Python

glTexEnvxv (face, pname, params)

params Python
glTexImage2D (target, level, internalformat, width, height, border, format, type, pizels)

pizels Python gles.array graphics.Image

Python
gles.array

graphics.Image format  type 5.1
graphics.Image CFbsBitmap

5.1 format  type Symbian

GL_FLOAT

GL_FIXED

format type

GL_LUMINANCE, GL_ALPHA | GL_UNSIGNED_BYTE EGray256

GL_RGB GL_UNSIGNED_BYTE EColor16M

GL_RGB GL_UNSIGNED_SHORT_5_6_5 | EColor64K

glTexSubImage2D (target, level, zoffset, yoffset, width, height, format, type, pizels)
pizels glTexImage2D
glVertexPointer (size, type, stride, sequence)

sequence gles.array Python gles.array
gles.array

type
glVertexPointerb (sequence)

glVertexPointer gles.array Python

esize gles.array sequence
etype GL_BYTE
estride 0

glVertexPointers (sequence)

size

glVertexPointer glVertexPointerb type GL_SHORT

glVertexPointerf (sequence)

glVertexPointer glVertexPointerb type GL_FLOAT

glVertexPointerx (sequence)

glVertexPointer glVertexPointerb type GL_FIXED
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OpenGL ES 1.1

glBufferData(target, size, data, usage)

data gles.array size -1 data

glBufferDatab(target, data, usage)
glBufferData data gles.array Python
size Python
GL_BYTE

glBufferDataub (target, data, usage)
glBufferData glBufferDatab

glBufferDatas(target, data, usage)
glBufferData glBufferDatab

glBufferDataus (target, data, usage)
glBufferData glBufferDatab

glBufferDataf (target, data, usage)
glBufferData glBufferDatab

glBufferDatax(target, data, usage)
glBufferData glBufferDatab

glBufferSubData(target, size, data, usage)

data gles.array size -1 data

glBufferSubDatab (target, data, usage)

glBufferSubData, data gles.array Python
, size Python ,
GL_BYTE

glBufferSubDataub (target, data, usage)
glBufferSubData glBufferDatab

glBufferSubDatas (target, data, usage)
glBufferSubData glBufferDatab

glBufferSubDataus (target, data, usage)
glBufferSubData glBufferDatab

glBufferSubDataf (target, data, usage)
glBufferSubData glBufferDatab

glBufferSubDatax (target, data, usage)
glBufferSubData glBufferDatab

glClipPlanef (plane, equation)
equation Python

glClipPlanex (plane, equation)

gles.array
size,

GL_UNSIGNED_BYTE

GL_SHORT

GL_UNSIGNED_SHORT

GL_FLOAT

GL_FIXED

gles.array
size,

GL_UNSIGNED_BYTE

GL_SHORT

GL_UNSIGNED_SHORT

GL_FLOAT

GL_FIXED

5.6. gles — OpenGL ES
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equation Python

glDeleteBuffers (buffers)

buffers Python
glDrawTexsv0OES (coords)
coords Python
glDrawTexivOES (coords)
coords Python
glDrawTexfvOES (coords)
coords Python
glDrawTexfvOES (coords)
coords Python
glGenBuffers(n)
Python
glGetBooleanv (pname)
Python

glGetBufferParameteriv (target, pname)

glGetClipPlanef (plane)
Python

glGetClipPlanef (plane)
Python

glGetFixedv (pname)
Python

glGetFloatv (pname)
Python

glGetLightfv (light, pname)
Python

glGetLightxv (light, pname)
Python

glGetMaterialfv (face, pname)
Python

glGetMaterialxv (face, pname)
Python

glGetTexEnvf (face, pname)
Python

glGetTexEnvx (face, pname)
Python

glGetTexParameterf (target, pname)

glGetTexParameterx (target, pname)

glMatrixIndexPointer0ES (size, type, stride, sequence)
sequence gles.array Python
gles.array

type
glMatrixIndexPointer0ESub (sequence)

glMatrixIndexPointerOES gles.array

gles.array

Python

size
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esize gles.array sequence

elype GL_UNSIGNED_BYTE
estride 0

glPointParameterfv(pname, params)

params Python
glPointParameterxv(pname, params)

params Python
glPointSizePointer0ES (type, stride, sequence)

sequence gles.array Python gles.array
gles.array type
glPointSizePointerOESE (sequence)
glPointSizePointerOES type GL_FLOAT stride 0
glPointSizePointer0ESx (target, data, usage)
glPointSizePointerOES type GL_FIXED stride 0
glWeightPointerOES (size, type, stride, sequence)
sequence gles.array Python gles.array
gles.array size
type
glWeightPointerOESE (sequence)
glWeightPointer0ES gles.array Python
esize gles.array sequence
etype GL_FLOAT
estride 0
glWeightPointerOESx (sequence)
glWeightPointerOES, glWeightPointerOESE , type GL_FIXED
5.7 glcanvas — OpenGL ES
glcanvas GLCanvas Ul OpenGL ES GLCanvas
appuifw Canvas
GLCanvas EGL OpenGL ES (EGL API www. khronos.org),
EGL
GLCanvas OpenGL ES GLCanvas
GLCanvas
GLCanvas makeCurrent
5.7. glcanvas — QpenGL ES 45



GLCanvas(rednuu,caHback,[event,cauback:JVOne,7fsiza,caﬂback:JVOne,atnﬁbutes:JVOne])

GLCanvas OpenGL ES ul
redraw—_callback, event_callback  resize_callback appuifw Canvas

redraw—_callback drawNow

attributes EGL Python EGL ( glcanvas
), attributes CCoeControl
EGL_BUFFER_SIZE , EGL_DEPTH_SIZE 16 attributes
eglChooseConfig
GLCanvas ,
makeCurrent

bind (key_code, c)

key_code key_codes c
drawNow ()
eglSwapBuffers OpenGL ES
makeCurrent ()
GLCanvas “ " OpenGL ES
EGL “ " EGL eglMakeCurrent
makeCurrent GLCanvas
5.8 sensor —
S60 3rd
sensor
. (shagon 3-axes XYZ )
. ( )

N95 RotEventFilter
5500 OrientationEventFilter

58.1

sensor

sensors ()

{
{ ’sensor name 1’: { ’id’: semnsor_id_1, ’category’: category_id_1 } },
{ ’sensor name 2’: { ’id’: semnsor_id_2, ’category’: category_id_2 } },

46



}

sensor_id_X category_id_X

5.8.2
OrientationEventFilter
FRONT
orientation.TOP
( )
orientation.BOTTOM
( )
orientation.LEFT
orientation.RIGHT
orientation.FRONT
( )
orientation.BACK
( )
5.8.3
sensor
Sensor
Sensor
OrientationEventFilter
__init__ (sensor_id, category_id)
Sensor sensor_id, category_id
“ ? __init__
connect (callback)
1 0
disconnect ()
1 0

set_event_filter

Sensor

connect

connect

5.8. sensor —
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connected()

set_event_filter (event_filter)

EventFilter

EventFilter

callback
EventFilter

__init__Q)
EventFilter
__del__Q)
EventFilter
event (data)

EventFilter
event
self.callback

cleanup()

OrientationEventFilter

EventFilter

sensor.py

__init__Q)

True False
event_filter EventFilter
EventFilter
EventFilter Sensor Sensor
callback None
cleanup
data
__del__
(
) Sensor Sensor

OrientationCalibration

OrientationEventFilter

event (sensor_val)

cleanup()

RotEventFilter

EventFilter

event (sensor_val)

__del__




6.1 audio —

audio

Sound audio

Sound . open (filename)
Sound

audio

ENotReady

Sound
EOpen

EPlaying

ERecording

KMdaRepeatForever
( times)
audio

say (tezt, prefir=audio. TTS_PREFIX)

text prefix

6.1.1 Sound

S60 1st

current_volume

Sound

Sound

(TTS, text-to-speech)
:WAV,AMR,MIDI ,MP3,AAC Real
[7] S60 [8]

filename

n (ttS) n

play([tnnes::L hnervak:O,caHbacszVone])

times (

1) interval (

1

u’c:\\foo.wav’.

49



callback ( )

audio

o play(audio.KMdaRepeatForever)

. Python

[}

[}

° play RuntimeError stop
stop()
record()

WAV
[7] S60 [8]

[}

* record RuntimeError stop
close()
state()

Sound audio
2
eENotReady
Sound

eE(0pen

eEPlaying

eERecording
max_volume ()
set_volume (volume)

0, ; max_volume max_volume

current_volume ()

duration()

C )

set_position(microseconds)

S60 SDK  [4]




current_position()

6.2 telephone —

API

telephone

dial (number)
number

u’+358501234567°.

( ) 1234567

hang_up()
dial

hang_up

incoming_call()

incoming_call

answer ()

call_state(callable)

dial

560 3rd

answer
answer

callable .

EStatusUnknown

EStatusIdle

EStatusDialling

EStatusRinging

EStatusAnswering

EStatusConnecting

EStatusConnected

EStatusReconnectPending

telephone

S60 SDK  [4]

SymbianError:

KErrNotReady

358

50
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EStatusDisconnecting
EStatusHold
EStatusTransferring

EStatusTransferAlerting

6.3 messaging —

API1

sms_send (recipient, numsage,[encodhqr:’7bﬁﬁ caHback:JVone])

recipient SMS , message.
encoding s ' T7hit ¢ 8bit ,¢ UCS2
callback messaging
RuntimeError.
callback sms_send

mms_send (recipient, message, [attachment:None ] )

S60 3rd
recipient MMS

attachment ( )

message.

messaging SMS
ECreated

EMovedToOutBox
EScheduledForSend

ESent
SMS
EDeleted
SMS
sms_send SMS

EScheduleFailed

ESendFailed
SMS
sms_send SMS
ENoServiceCentre
S60 3.x
sms_send SMS

EFatalServerError
SMS

callback

52



sysinfo.active_profile() sysinfo.signal_bars()

sms_send

>>> import messaging
>>>
>>> def cb(state):
if state==messaging.ESent:
print "**Message was sent*x"
if state==messaging.ESendFailed:
print "**Something went wrong - Truly sorry for this*x"

>>> messaging.sms_send("1234567", "Hello from PyS60!", ’7bit’, cb)
>>> **xMessage was sentix #

6.4 inbox —

inbox API
SMS

Inbox([fblder,type])

Inbox
folder_type inbox.EInbox ,

EInbox
EOutbox
ESent

EDraft

6.4.1 Inbox

Inbox

sms_messages ()

SMS ID
content (sms_id)

SMS ( ID)
time (sms_id)

SMS ( D)

address (sms_id)
SMS ( 1D)

6.4. inbox —



delete(sms_id)
SMS ( ID)
unread (sms_id )
SMS ( ID) (1: 0: )
bind (callable)

callable ID

>>> import inbox

>>> i=inbox.Inbox() # inbox.ESent ,
>>> m=i.sms_messages()
>>> i.content (m[0])
u’foobar’

>>> i.time(m[0])
1130267365.03125

>>> i.address(m[0])
u’John Doe’

>>> i.delete(m[0])

>>>

>>> import inbox
>>> id=0
>>> def cb(id_cb):
. global id
. id=id_cb

>>> i=inbox.Inbox()

>>> i.bind(cb)

>>> # SMS oid
>>> i.address(id)

u’John Doe’

>>> i.content (id)

u’print 1°

>>>

6.5 location — GSM

location API
S60 3rd ReadDeviceData,ReadUserData,Location

gsm_location()

GSM
( )
(shagon : mcc  mnc, Main Communication
Center, ; MultiNational Corporation, )
6.5.1
location
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>>> import location
>>> print location.gsm_location()

6.6 positioning —

positioning S60 0
T (S60 2nd FP2 )
)
S60 3rd Location
positioning
POSITION_INTERVAL
position ( ) 1,000,000
positioning ( 6.6.1)
modules ()
positioning
default_module()

ID

module_info (module_id)

select_module (module_id)

set_requestors (requestors)

GPS GPS

«C 1)

( )
position(course=0,satellites=0,callback=None, interval=positioning. POSITION_INTERVAL, partial=0)
course  satellites , ( )
callback ,
callback , , interval ( ) callback
partial 1,
6.6.1
stop_position()
position
0 S60 API Location Acquisition API
7 GPS http://en.wikipedia.org/wiki/Global _Positioning_System.
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6.6.1

positioning ( N95 )

>>> positioning.modules()

[{’available’: 0, ’id’: 270526873, ’name’: u’Bluetooth GPS’}, {’available’: 1, ’
id’: 270526858, ’name’: u’Integrated GPS’}, {’available’: 1, ’id’: 270559509, ’n
ame’: u’Network based’}]

>>> positioning.default_module()

270526858

>>> positioning.module_info(270526858)

{’available’: 1, ’status’: {’data_quality’: 3, ’device_status’: 7}, ’version’: u
’1.00(0)’, ’name’: u’Integrated GPS’, ’position_quality’: {’vertical_accuracy’:
10.0, ’time_to_first_fix’: 1000000L, ’cost’: 1, ’time_to_next_£fix’: 1000000L, ’h
orizontal_accuracy’: 10.0, ’power_consumption’: 3}, ’technology’: 1, ’id’: 27052
6858, ’capabilities’: 127, ’location’: 1}

>>>

positioning

print "s**available modules**x"
print positioning.modules()
print ""

# ID

print "#x*default modulexx*x*"
print positioning.default_module()
print nn

print "**xdetailed module infox***"
print positioning.module_info(positioning.default_module())
print nn

#
positioning.select_module(positioning.default_module())

#

#

positioning.set_requestors([{"type":"service",
"format":"application",
"data":"test_app"}])

# , (GPS )
print "**xposition infox*x*"

print positioning.position()

print nn

print "**xcourse and satellitesx**x*"
print positioning.position(course=1,satellites=1)

56



print nn
# 2.

def cb(event):
print "---"
print event
print "---"

print "**xstarts the position feed**x"

print positioning.position(course=1,satellites=1,
callback=cb, interval=500000,
partial=0)

{’satellites’: {’horizontal_dop’: 2.34999990463257, ’used_satellites’: 5, ’verti
cal_dop’: 2.29999995231628, ’time’: 1187167353.0, ’satellites’: 11, ’time_dop’:
1.26999998092651}, ’position’: {’latitude’: 60.217033666473, ’altitude’: 42.0, ’
vertical_accuracy’: 58.0, ’longitude’: 24.878942093007, ’horizontal_accuracy’: 4
7.531005859375}, ’course’: {’speed’: 0.0500000007450581, ’heading’: 68.959999084
4727, ’heading_accuracy’: 359.989990234375, ’speed_accuracy’: NaN}}

PSY:
(SimPSY Configurator — Select Config File — <some config files>  Tools— Position).

6.6. positioning —
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7.1 contacts —

contacts API ContactDb
Contact ID( ) Contact
ContactField ( ) ContactDb
, __iter__, __getitem__, __delitem__,__len__ keys, values
ContactDb ,
Python ; ,Python
(shagon : , ,
7.1.1
Contact ( )

open(bﬂenanu{,7node]])

ContactDb filename
mode ; mode "c"
" i
filename mode S60 SDK
7.1.2 ContactDb
open
ContactDb
ContactDb
add_contact ()
Contact

items

mode
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find (searchterm)

import_vcards (vcards)

vCard (shagon :vCard )
export_vcards (ids)
ID vCard
keys ()
Contact ID

compact_required()

32K
50 256K

compact ()

__delitem__ (id)

field_types()

’type’ ’location’ ’type’ ’email_address’
’location’ ’none’, ’home’, ’work’ ’storagetype’,
, ’text’, ’datetime’, ’item_id’, . ’binary’.
Contacts / / ’text’ ’datetime’
field_types

groups
7.1.3 Contact
Contact ID(contact [fieldid])

ContactBusy

Contact

Contact

id

Contact ID
title
Contact
is_group
1 0
Contact
begin()
ContactBusy
commit ()

find
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rollback()

begin

as_vcard()

vCard

type

560 3rd

ecity
ecompany_name
ecountry

edate
edtmf_string
ecmail_address
ecxtended_address
efax number
efirst_name
ejob_title
elast_name
emobile_number
enote
epager_number
ephone_number
epo_box
epostal_address
epostal_code
estate
estreet_address
eurl
evideo_number

ewvid

efirst_name_reading
elast_name_reading
epicture
espeed_dial
ethumbnail_image

evoicetag

560 3rd

ecity
ecompany_name
ecountry

edate
edtmf_string
ecmail_address
ecxtended_address
efax_number
efirst_name
ejob_title

add_field(type [, value [, label:ﬁeldflabel] [, location:locationfspec] ])

ContactBusy

7.1.

contacts —
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elast_name
emobile_number
enote
epager_number
ephone_number
epo_box
epostal_address
epostal_code
estate
estreet_address
eurl
evideo_number
epicture
esecond_name
evoip

esip_id
epersonal_ringtone
eshare_view
eprefix

esuffix
epush_to_talk

elocationid_indication

efirst_name_reading
elast_name_reading
espeed_dial
ethumbnail_image

evoice_tag

owvid
’date’ ( Unix
uUnix 3.5,
field_label
location_spec . ’home’ ’work’

type location
find( [type:ﬁeldftype ] [, location=field_location ] )

__delitem__ (fieldindex)

ContactField
ContactField

7.1.4 ContactField

ContactField

Contact
commit
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ContactField
ContactField

label

value

type

location

’none’,’work’ ‘’home’.
schema

ContactDb field types

7.1.5 Groups
Groups ( ) 1D

Groups Group

__iter__,__getitem__, _delitem__and __len__.

Groups
Groups

addggroup([nanle])

Group
7.1.6 Group
Group ( ) Group
ID
Symbian , s Contact s
Groups Group
__iter__, _getitem__, _delitem__and __len_ _.
Group
Group
id
Group ID
name
Group
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sal_rapeal(] lakes a dictionary CalendarDb
as its parametar. The dictionary
contains repeat rules for the entry.
oet_repeat() returns a dictionary
that contains the entry’s repeat rules.
| ?
|
|
|
I [ |
: Entry TodoList
| id name
| cantent i
| location
| sat_time{)
| start_time
I end_time
| set_repeat()
gel_repeal()
P
AppaintmentEntry EventEntry AnniversaryEntry TadoEntry
cross_out_fime
todo_list
7.1 calendar
7.2 calendar —
calendar API CalendarDb
Entry , 1D Entry
AnniversaryEntry TodoEntry.
CalendarDb .
; ,Python
TodoListDict  TodoList
Unix Unix 3.5,
7.1 calendar
7.2.1
calendar ( )

open ( [ﬁlename:None, mode=None ] )

filename

mode

eNone:

.JCJ:

e’n’:

CalendarDb

filename

AppointmentEntry, EventEntry,

Python
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7.2.2 CalendarDb

'
’c’ open
CalendarDb
CalendarDb
add_appointment ()
AppointmentEntry
Entry.commit
add_event ()
EventEntry
Entry.commit
add_anniversary()
AnniversaryEntry
Entry.commit
add_todo ()
TodoEntry

Entry.commit
fnmfnmtamesmqudMQcdeMM,%mrhﬁﬁzuﬂ,mmMnMwnm:Qewnwzﬁamn%mmﬂm:auﬂm:Ob

( )-

Entry Entry
ID

monthly_instances(month, appointments=0, events=0, anniversaries=0, todos=0)
month( )

daily_instances(day, appointments=0, events=0, anniversaries=0, todos=0)

day( )

addgrodoglist([nanuﬁzAbne])

, name . ID

export_vcalendars((int,...))

vCalendar
ID
import_vcalendars (string)
vCalendar ID
todo_lists
TodoListDict ,
__delitem__(id)
, id 1D

__getitem__ (id)
Entry , id ID AppointmentEntry, EventEntry,
AnniversaryEntry,TodoEntry
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compact ()

, 0
7.2.3 Entry
Entry ( ID) db.add_appointment
, commit , autocommit
, begin
, , , begin commit ,
Entry
Entry
content
(Unicode )
commit ()
db.add_appointment ,
begin commit
rollback()
commit
set_repeat (dictionary)
dictionary
7.3.4
get_repeat )
location
setggtime(startL end])
( ) ,
TodoEntry TodoEntry.set_time(None) .
start_time
( ) None
end_time
( ) None
id
ID
last_modified
( )
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alarm
( ) None
Appointments Anniversaries

“ ” “ ” “ ”

priority

crossed_out

7.3.3,TodoEntry, cross_out_time

replication
’open’,’private’ ’restricted’
(shagon : ‘ T B ")
as_vcalendar ()
vCalendar

AppointmentEntry

AppointmentEntry

AppointmentEntry Entry

EventEntry
EventEntry
EventEntry Entry
AnniversaryEntry

AnniversaryEntry

AnniversaryEntry Entry

TodoEntry

TodoEntry Entry

TodoEntry
TodoEntry

cross_out_time
( ),None
7.3.3, Entry, crossed_out.

7.2. calendar —
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todo_list

TodoListDict

TodoListDict

TodoListDict
TodoListDict

default_1list

TodolList

TodoList ’

TodoList
TodoList

name
(Unicode)
id

1D( )

7.2.4

e daily:
e weekly: ( )

e monthly_by_dates: ( 15 17

e monthly_by_days: (

e yearly_by_date: ( 12 24)

e yearly_by_day: ( )

( ) None,
daily, 1 ,2

rep_data = entry.get_repeat(),

entry.set_repeat (rep_data).

entry.set_repeat,

weekly, [0,2]

rep_data

entry.set_repeat (None).
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repeat = {"type":"daily",#

"exceptions": [exception_day, exception_day+2*24*60%60],

#

"start":appt_start_date,#
"end":appt_start_date+30*24%60%*60, #
"interval":1},# ( :1

repeat = {"type":"weekly",#
"days":[0,1],# ( )
"exceptions": [exception_day] ,#
"start":appt_start_date,#
"end" :appt_start_date+30%24*60*60, #
"interval":1}

# ( 11 ,2 )

repeat = {"type":"monthly_by_days",#

"days": [{"week":1, "day":1},{"week":4, "day":0}],

# 2 4

"exceptions": [exception_day] ,#
"start":appt_start_date,#
"end":appt_start_date+30%24*60*60, #
"interval":1}

# ( -1 ,2 )

repeat = {"type":"monthly_by_dates",#
"days":[0,15],
# 1 16
"exceptions": [exception_day] ,#
"start":appt_start_date,#
"end" :appt_start_date+30%24*60*60, #
"interval":1}

# ( 11 ,2 )

repeat = {"type":"yearly_by_date",#
"exceptions": [exception_day] ,#
"start":appt_start_date,#

"end":appt_start_date+3*365%24*x60*60,#

"interval":1}
# ¢ 1 ,2 )

repeat = {"type":"yearly_by_day",#
"days":{"day":1, "week":1, "month":1},
# 2
"exceptions": [exception_day] ,#
"start":appt_start_date,#
"end" :appt_start_date+3*365%24*x60*60,#
"interval":1}

# ( 11 ,2 )

7.3 calendar(EKA2) —

calendar API
Entry , ID

AnniversaryEntry

Entry
TodoEntry.

CalendarDb
; ,Python

CalendarDb ,
AppointmentEntry, EventEntry,

Python

7.3. calendar (EKA2)—
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unix unix 3.5,

7.3.1

calendar ( )

open ( [ﬁlename:None, mode=None ] )

CalendarDb
filename filename s
mode
eNone:
e’c’:
e’n’:
7.3.2 CalendarDb
7n)
’c? open
CalendarDb
CalendarDb
add_appointment ()
AppointmentEntry
Entry.commit
add_event )
EventEntry
Entry.commit
add_anniversary()
AnniversaryEntry
Entry.commit
add_todo()
TodoEntry
Entry.commit
add_reminder ()
ReminderEntry

Entry.commit

find_instances (start_date, end_date, searchfstrzu”[ sappointments=0,events=0, anmversaries:O,todos:O,reminder:O])

( )-

, Entry Entry
ID

monthly_instances (month,appointments=0,events=0,anniversaries=0,todos=0,reminder=0)
month( )
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daily_instances(day, appointments=0, events=0, anniversaries=0, todos=0)

day( )
export_vcalendars ((int,...))
vCalendar
ID
import_vcalendars (string)
vCalendar ID

__delitem__(id)
s id 1D

__getitem__(id)
Entry , id ID AppointmentEntry, EventEntry,
AnniversaryEntry,TodoEntry

7.3.3 Entry
Entry ( ID) db.add_appointment
, commit , autocommit
’ begin

, , , begin commit ,
Entry

Entry

content

(Unicode )
commit ()
db.add_appointment ,
begin commit
rollback()
commit
set_repeat (dictionary)
dictionary
7.3.4

get_repeat ()

location

setgtime(startL end])

( ) ,
TodoEntry TodoEntry.set_time(None)
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start_time

end_time

id
ID
last_modified

originating

alarm

Entry

priority

crossed_out

7.3.3,TodoEntry, cross_out_time.

replication

1]

(shagon
as_vcalendar ()
vCalendar

AppointmentEntry

AppointmentEntry

AppointmentEntry Entry

EventEntry

EventEntry

EventEntry Entry

AnniversaryEntry

AnniversaryEntry

AnniversaryEntry Entry

” “ ” 1]

) None
) None
( )
) None
) Appointments Anniversaries
0 255
” “ ” , 1 , 2 , 3
’open’,’private’ ’restricted’

")
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ReminderEntry

ReminderEntry

ReminderEntry Entry

TodoEntry

TodoEntry Entry

TodoEntry

TodoEntry

cross_out_time
( ),None
7.3.3, Entry, crossed_out.

7.3.4
e daily:
e weekly: ( )
e monthly_by_dates: ( 15 17
e monthly_by_days: (
yearly_by_date: ( 12 24)
yearly_by_day: ( )
( ) None,
daily, 1 ,2

rep_data = entry.get_repeat(),

entry.set_repeat(rep_data).

entry.set_repeat,

repeat = {"type":"daily",#

"exceptions": [exception_day, exception_day+2*24*60%60],

#
"start":appt_start_date,#

weekly, [0,2]

rep_data

entry.set_repeat (None).

7.3.

calendar (EKA2)—
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"end" :appt_start_date+30*24*60*60,#
"interval":1},# ( -1 2 )

repeat = {"type":"weekly",#
"days":[0,1],# ( )
"exceptions": [exception_day] ,#
"start":appt_start_date,#
"end":appt_start_date+30%24*60%*60, #
"interval":1}

# ( 11 ,2 )

repeat = {"type":"monthly_by_days",#
"days": [{"week":1, "day":1},{"week":4, "day":0}],
# 2 4
"exceptions": [exception_day] ,#
"start":appt_start_date,#
"end" :appt_start_date+30%24*60%*60, #
"interval":1}

# ( -1 ,2 )

repeat = {"type":"monthly_by_dates",#
"days":[0,15],
# 1 16
"exceptions": [exception_day] ,#
"start":appt_start_date,#
"end" :appt_start_date+30%24*60*60, #
"interval":1}

# ( 11 ,2 )

repeat = {"type":"yearly_by_date",#
"exceptions": [exception_day] ,#
"start":appt_start_date,#
"end":appt_start_date+3*365%24*x60*60,#
"interval":1}

# ( -1 ,2 )

repeat = {"type":"yearly_by_day",#
"days":{"day":1, "week":1, "month":1},
# 2
"exceptions": [exception_day] ,#
"start":appt_start_date,#
"end":appt_start_date+3*365%24*x60*60,#
"interval":1}

# ( 11 ,2 )

7.4 e32db —Symbian

e32db API1, SQL

DBMS S60 SDK [6]
(shagon :DBMS,Data Base Management System, )
e32db

format_rawtime (timevalue)

/ timevalue(Symbian )

format_time (timevalue)

/ timevalue Unicode

Unicode
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7.4.1 Dbms

Dbms ()
Dbms
Dbms

begin()
close()
commit ()
compact ()
create (dbname)

,dbname

execute (query)

SQL oo ( SQL ) 0 DML (

)

open (dbname)

,dbname u’c:\\foo.db’.

rollback()

7.42 DB_view

Db_view()
Db_view SQL ,

Db_view

col (column)

1 TypeError
7.1

col_count ()

col_length(column)

col_raw(column)
Python

col_rawtime (column)

/ Symbian

col_type (column)

col

SQL

7.4. e32db — Symbian
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count_line()

first_line()

get_line()

is_col_null(column)

0

next_line()

prepare (db, query)

SQL db Dbms  , query SQL
7.43 SQL Python
7.1 SQL  Python col LONG
VARBINARY Python col_raw LONG VARCHAR
LONG VARBINARY , Python
BINARY,VARBINARY,LONGVARBINARY
BINARY VARBINARY col col_raw
Symbian
SQL ¢ " DBMS C++ AP Python
BIT EDbColBit
TINYINT EDbColInt8
UNSIGNED TINYINT EDbColUint8
SMALLINT EDbColInt16 '
UNSIGNED SMALLINT EDbColUint16 it
INTEGER EDbColInt32
UNSIGNED INTEGER EDbColUint32
COUNTER EDbColUint32 ( TDbCol::
EAutolncrement )
BIGINT EDbColInt64 long
REAL EDbColReal32
FLOAT
DOUBLE EDbColReal64 float
DOUBLE PRECISION
DATE float
TIME EDbColDateTime (col_rawtime() long
TIMESTAMP )
CHAR(n)
VARCHAR(n) EDbColText Unicode
LONG VARCHAR EDbColLongText
BINARY(n) .
VARBINARY(n) EDbColBinary str
LONG VARBINARY EDbColLongBinary

7.1 SQL Python
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7144

col format_time unix , 1970 1 1
Symbian Unix Symbian
64 , 0 1 1 ( )
s Unix .
col_rawtime format_rawtime
SQL »
, format_time format_rawtime
7.5 e32dbm — Symbian DBMS DBM
e32dbm DBM API, Symbian RDBMS
API gdbm
° firstkey() - nextkey() "for key in db" keys,keysiter
° gdbm
° Unicode DBM Unicode
7.5.1
e32dbm
open(dbnaﬂu{hﬂags,7n0d6])
e32dbm dbname . u'c:\\foo.db'.
flag
o'y’
.’w)
.JC) .
e’n’
flag 0 fast mode( )

sync,close,reorganize,clear

close, close

e32db

7.5. e32dbm — Symbian DBMS DBM 7



7.5.2 e32dbm

e32dbm open

__getitem__
__setitem__
__delitem__
has_key
update
__len__
__iter__
iterkeys
iteritems
itervalues
get
setdefault
pop

popitem

clear

,e32dbm

close()

reorganize ()

sync()

e32db

compact
reorganize() .
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3.1 Python

8.1 Python for S60 API [1]
_testcapi PYD Y
anydbm PY X DBM API PYD e32db PY e32dbm
( 7.5,e32dbm )
atexit PY X
base64 PY X
bdb PY X)
binascii X
cmd PY (X)
code PY X
codecs PY X
codeop PY X
copy PY X
copy_reg PY X
cStringI0 X
dis PY (X)
errno X
exceptions X
__future__ PY X
httplib PY X
imp X
keyword PY X
linecache PY X
marshal X
math X
md5T X
mimetools PY X
operator X
os, os.path PY X e32posix 3.9(
)
pdb PY X)
quopri PY X

! RSA Data Security MD5(Message-Digest)




random PY X
re PY X PY
repr PY X
rfc822 PY X
select PY X
socket PY X PYD e32socket 8.2.2
3.9
sre PY X _sre
string PY X
StringIO PY X
struct X
sys X
thread X 8.2.1
threading PY (X)
time X
traceback PY X
types PY X
urllib PY X
urlparse( urlsplit)| PY X
uu PY X
warnings PY X
whichdb PY X
xreadlines X
zipfile PY X
z1lib PYD X
8.1
8-1 L ”
e PY — Python
¢ — C/C++
e PYD— C/C++
8-1 13 ”
e X — PyS60
o (X)— PyS60, SDK
oY — PyS60 SDK

8.2
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8.2.1 thread — S60 thread

thread
ao_waittid (thread_id)

thread_id Symbian AO

4.1.2, Ao_lock

8.2.2 socket — S60 socket

socket (Bluetooth,BT)

1.0 bt_advertise_service, bt_obex_receive,
bt_rfcomm_get_available_server_channel e32socket.socket

AF_BT

BTPROTO_RFCOMM
RFCOMM
RFCOMM
0OBEX
bt_advertise_service

AUTH
ENCRYPT
AUTHOR

bt_advertise_service(name, socket, flag, class)
name , socket

flag , class  RFCOMM OBEX

btgdiscover([addnws])
RFCOMM

btgobexgdisccver([addﬂws])

bt_discover , OBEX
bt_obex_send_file(address, channel, filename)

socket

filename OBEX (address,channel)

bt_obex_receive (socket, filename)

OBEX filename socket

bt_rfcomm_get_available_server_channel (socket)
socket RFCOMM

set_security (socket, mode)
socket mode ’
AUTH(authentication, ) ENCRYPT,AUTHOR(authorization,
-set_security(s, AUTH | AUTHOR).

OBEX

8.2.
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SSL S60 1st SSL
Programming with Python for S60 Platform (6]

socket (Access Point,AP)

select_access_point()

ID

access_point (apid)

set_default_access_point (apo)
apo None

access_points()

ID

#

apid = select_access_point ()
apo = access_point(apid)
set_default_access_point (apo)

s = socket (AF_INET, SOCK_STREAM)
print apo.ip()

s.connect ((’www.sourceforge.net’,80))
s.send(’GET /\r\n\r\n’)

s.recv(100)

s.close()

apo.stop()

# ID
apo = access_point (1)
set_default_access_point (apo)

s = socket (AF_INET, SOCK_STREAM)
s.connect ((’www.sourceforge.net’,80))
s.send(’GET /\r\n\r\n’)
s.recv(100)

s.close()

apo.stop()

3

# IP

#

apid = select_access_point ()
apo = access_point(apid)
apo.start ()

# 1P , 1P
print apo.ip(Q)

# IP

apo.stop()
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9.1 Python/C API

S60 APl CSPyInterpreter ,Python/C API(  [3]) API

9.1.1 CSPylInterpreter

CSPyInterpreter

static CSPyInterpreterx*

NewInterpreterL(TBool aCloseStdlib = ETrue,
void(*aStdioInitFunc) (void*) = NULL,
void* aStdioInitCookie = NULL);

TInt RunScript(int argc, char**x argv);

void PrintError();

void (*iStdI) (char* buf, int n);

void (*iStd0) (const char* buf, int n);

CSPyInterpreter: :NewInterpreterL () aStdioInitFunc Symbian
STDLIB / aStdioInitCookie CSPyInterpreter
STDLIB
RunScript Python argv
CSPyInterpreter: :PrintError Python

9.1.2 Python/C API

symbian_python_ext_util.h

PyObject* SPyErr_SetFromSymbianOSErr (int error)
Symbian error Python PyExc_SymbianError NULL
error KErrPython, Python NULL

PyDict_SetItem,PyDict_SetItemString,
PyDict_GetItem,PyDict_GetItemString,PyDict_Delltem PyDict_DelltemString
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int SPyAddGlobal (PyObject *key, PyObject *value)
int SPyAddGlobalString(char *key, PyObject *value)
PyObject* SPyGetGlobal (PyObject *key)

PyObject* SPyGetGlobalString(char *key)

void SPyRemoveGlobal (PyObject *key)

void SPyRemoveGlobalString(char *key)

python_globals.h

PyThreadState*x PYTHON_TLS->thread_state

[3]
PyS60
Python
C/C++ PyEval_RestoreThread

/
Py_BEGIN_ALLOW_THREADS
/* */
Py_END_ALLOW_THREADS

PyEval_RestoreThread (PYTHON_TLS-$>$thread_state)

/* */
PyEval_SaveThread()
pythread.h

int PyThread_AtExit (woid(*)())
thread C API ,

Py_AtExit
9.2 Python for S60
Python PyS60
Python/C API [3];S60 [6]
4 C/C++ Python
e C/C++ Python
° C/C++ Python

e C/C++ Python

Python/C API

[1]

2]

84



S60 Python

. Python

e Symbian /

Unicode GUI

. Symbian
GUl

® C/C++ Python

Python

, Python C

Python

Symbian

, “\system\libs’

PyMem_MALLOC PyObject_NEW

9.2.1
S60 Python S60 Ul
9.2.2

® Python

. ( 36 )

e C/C++ Python

. API

ul

( 34 )
( 29,31 )

Unicode

, ‘module_name.pyd’

PyS60 ,

PyMem_Malloc, PyObject_New

AP1  appuifw

Unicode ( 8 12 )

9.2. Python for S60
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01 extern "C" PyObject *

02 note(PyObject* /*selfx*/, PyObject *args)
03 {

04 TInt error = KErrNone;

05 int 1_tx, 1l_ty;

06 char *b_tx, *b_ty;

07

08 if (!PyArg_ParseTuple(args, "u#s#", &b_tx, &l_tx, &b_ty, &l_ty))
09 return NULL;

10

11 TPtrC8 stype((TUint8*)b_ty, 1l_ty);

12  TPtrC note_text((TUint16 *)b_tx, 1_tx);
13 CAknResourceNoteDialog* dlg = NULL;

14

16  if (stype.Compare(KErrorNoteType) == 0)

16 dlg = new CAknErrorNote(ETrue);

17  else if (stype.Compare(KInfoNoteType) == 0)
18 dlg = new CAknInformationNote(ETrue);

19 else if (stype.Compare(KConfNoteType) == 0)
20 dlg = new CAknConfirmationNote(ETrue);

21 else {

22 PyErr_BadArgument () ;

23 return NULL;

24 }

25

26 if (dlg == NULL)

27 return PyErr_NoMemory() ;

28

29 Py_BEGIN_ALLOW_THREADS
30 TRAP(error, dlg->ExecutelD(note_text));
31 Py_END_ALLOW_THREADS

32

33 if (error != KErrNone)

34 return SPyErr_SetFromSymbianOSErr (error);
35 else {

36 Py_INCREF (Py_None) ;

37 return Py_None;

38 r

39 }




AAC(Adaptive
Audio Coding)

Advertise ( )

AMR
API
Bluetooth( )

BPP( )
C STDLIB

Dialog( )
Discovery( )

DLL

GSM (Global
System for Mobile
communication)

GUI

1/0

P

MBM (Multi
BitMap)

MIDI (Musical
Instrument
Digital Interface)
MIF (Multi
Image File)
MIME (Multi
purpose Internet
Mail Extensions)
MP3

0S
Real Audio

ACC MP3,

Adaptive Multi-rate Codec(
Application Programming Interface(

Bits Per Pixel( )
Symbian C

Dynamic link library( )

Graphical User Interface(

input /output ( / )

Internet Protocol( )
Symbian SDK

MBM, SVG-T MifConv.exe

MIME Email

Operating System ( )
Real Networks

bmconv.exe

RDBMS Relational database management system(

SMS (Short GSM 160 G
Message System) 224 )
GSM )




Softkey

SQL Structured Query Language( )
SVG, SVG-T; XML ( ),
(Scalable Vector

Graphics (-Tiny))

Twip¢ ) 1 1440 ,1 567
Ul User Interface( )
UI control (UI ul GUI

) ’

WAV




[1] [Python] Library Reference :G.van Rossum F.L.Drake Jr.
http://www.python.org/doc

[2] Extending and Embedding [the Python Interpreter] :G.van Rossum F.L.Drake Jr.
http://www.python.org/doc

(3] Python/C API [Reference Manual] :G.van Rossum F.L.Drake Jr.
http://www.python.org/doc

[4] se60 SDK http://www.forum.nokia.com/
[5] Getting Started with Python for S60 Platform, http://www.forum.nokia.com/

[6] Programming with Python for S60 Platform, http://www.forum.nokia.com/

7] ( )

http://www.forum.nokia.com/audiovideo

8] s60 ( S60 ) http://www.s60.com/
9] PyS60 http://discussion.forum.nokia.com/
[10] (Scalable Vector Graphics, SVG )1.1

http://www.w3.0rg/TR/SVG/
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BUG

PyS60 PyS60 BUG

SourceForge

PyS60 Bug Tracker (http:/ /sourceforge.net /tracker /?group_id=154155)

BUG
BUG
BUG Bug Tracker “ Submit a Bug”
, “ Summary” “ Details” . Summary( )
, Details( ) ,
PyS60 (
) S60 SDK ( *#0000#, )
“ Category” BUG ( “ Documentation” ,

“ Library” )

How to Report Bugs Effectively
(http://www-mice.cs.ucl.ac.uk/multimedia/software /documentation /ReportingBugs.html)

BUG
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