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1. Some useful Python modules



1.1 Date & time module (time)

>>> import time
>>> dir( time )

['_doc ', '__name ', '_ package ', 'acceptldyear', 'altzone', 'asctime
', 'elock', 'ctime', 'daylight', 'gmtime', 'localtime', 'mktime', 'sleep’,
'strftime’', 'strptime', 'struct time', 'time', 'timezone', 'tzname', 'tzse
£']

>>> time.gmtime() <= This returns &truct_timerepresenting UTC time.

time.struct_time (tm_year=2010, tm mon=9, tm mday=15, tm_hour=8, tm min=6,
tm_sec=3, tm wday=2, tm yday=258, tm_isdst=0)

>>> time.localtime() === This returns atruct_timerepresenting local time.
time.struct_time(tm year=2010, tm mon=9, tm mday=15, tm_hour=15, tm min=6,
tm_sec=7, tm wday=2, tm yday=258, tm_isdst=0)

>>> time.asctime( time.gmtime() ) -
'Wed Sep 15 08:06:17 2010

>>> time.asctime( time.localtime() )

time.asctimg) converts the input
— struct_timeto a readable string

'Wed Sep 15 15:06:24 2010 _
>>> time.ctime () time.ctimg() returns a string showing
'Wed Sep 15 15:06:29 2010' local time
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>>> import time

time.slee)

>>> def GoToSleep( n_sec ):
print 'Going to sleep on ', time.cti

time.sleep( n_sec ) <

A

me ()

N

print 'Waking up on ', time.ctime ()

>>> GoToSleep( 12
Going to sleep on
Waking up on Wed
>>> GoToSleep( 15
Going to sleep on
Waking up on Wed

=SS

)
Wed Sep 15 15:22:50 2010

Sep 15 15:23:02 2010

)
Wed Sep 15 15:23:13 2010

L Sleep for 12 and
15 seconds

Sep 15 15:23:28 2010

—
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1.2 System module (sys)

# SysArgv.py showing how to access command line parameters

sys
Sys.argv

File Edit View Terminal Help

interlab@ubuntul®4:~/PythonNetworking$ python SysArgv.py Network Programming is fun
'Programming', 'is', 'fun']
interlab@ubuntul@4:~/PythonNetworking$

['SysArgv.py', 'Network',
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1.3 Operating system moduleq)

>>> import os
53> Oslfgetcwd“ &= Get the current working directory

' /home/interlab/PythonNetworking'

>>> os.listdir( '.' ) <= List the contents of the current directory

[ 'Thelloworld.py', 'WebbrowserControl.py', 'SysArgv.py', 'RecvMesgUDP.py', 'RecvM
esgICP.py', 'Part II', 'speak.py', 'SimpleHTMLParser.py', 'SendMesgUDP.py', 'Sen
dMesgTCP.py']

>>> os.stat( 'helloworld.py' ) ¢&==m Get the information of a specific file
posix.stat_result (st_mode=33188, st_ino=146737L, st_dev=2049L, st_nlink=1, st_ui
d=1000, st_gid=1000, st_size=20L, st_atime=1284451149, st_mtime=1284450857, st_c
time=1284450857)

>>> os.chdir( 'Part II' ) (=== Change the current working directory
>>> os.getcwd()

' /home/interlab/PythonNetworking/Part II'

>>> os.mkdir( 'Section 2.1' ) Create a new directory and change the
>>> os.chdir( 'Section 2.1' ) ]‘<:' current directory to it.

>>> os.getcwd( )

' /home/interlab/PythonNetworking/Part II/Section 2.1'
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1.3 Operating system moduleq) continues

>>> import os ) :
>>> p = os.popen( 'ls' }} Open a pipe and execute the /blaLinux command.

>>> result = p.read() Then read the result from the opened pipe.
>>> result

'helloworld.py\nPart II\nRecvMeggTCP.py\nRecvMesgUDP.py\nSendMesgTCP.py\nSendMesgU
DP.py\nSimpleHTMLParser.py\nspeak.py\nSysArgv.py\nWebbrowserControl.py\n'

>>> print result

helliworld.py The result is in fact a string received from

Part II the output of the /binls command.
ggﬁ:gﬁgﬁ:g L 9YGNRSE 2F GKS NPadz
SendMesgTCP . py (the newline character).

SendMesgUDP.py

SimpleHIMLParser.py If we print this result, it looks nice. But do
:?:::ﬁ’py not forget that it is still a string which can
WebbrowserControl.py _ be very |0r19-

»>> lines = result.split( '\n' ) str.splif) can break down a string into a list.
>>> lines | S NB é\ﬁQleé& W TASER
['helloworld.py', 'Part II', 'RecvMesgICP.py', 'RecvMesgUDP.py', 'SendMesgTICP.py'’,
'SendMesgUDP.py', 'SimpleHTMLParser.py', 'speak.py', 'SysArgv.py', 'WebbrowserCont

rol.py', "'
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Exercise

A Theiwlist command ininux can scan fokViFi
access points and show their characteristics
(e.g. channels, cell ids, signal strengths). Writ
a Python program to read the whole output of
theiwlistO2 YY I Y R onvBstaIoH yFED
and keep it as a (very long) string.
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Solving a problem

A We are doing a Vehicke-Infrastructure (V2-1)
communication project. Suppose that our first
step Is to monitor and recor@iFiaccess points,
their channels and signal strengths, along the
road while we drive. Can we build a simple
automated tool for this purpose ?

We shall revisit this problem after we learn more
about Regular Expressions.
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1.4 Regular expression (re) module

A Matching or searching for a specific pattern
(specified by a regular expression)

A Substituting one or more occurrences of a
pattern (specified by a regular expression)

A Splitting the string based on a regular
expression



Common uses of regular expressions

A Re.matcl) = match if the pattern occurs at
the beginning of a string

A Re.searcf) = search for the first occurrence of
a pattern in the whole string

A Re.findalf) = search for every occurrence of a
pattern in the whole string

A Re.sulf) = replace all occurrences of the
pattern with a different string.



re.match() vs.re.searclf)

>>> import re

P}} resultl = re.match( 'aa', 'aabbccddeeffaabbccddeeff' )

>>> print resultl }re.matcr() sees if the pattern

<_sre.SRE_Match object at 0x337aa30> ] occurs at the beginning of a stri

>>> result2 = re.match( 'bb', 'aabbccddeeffaabbccddeeff' )

> pronh mesuitz tFOGSNY Woo0Q R28a y2i

>>> result3 = re.search( 'bb', 'aabbccddeeffaabbccddeeff' )

>>> print result3 }_
>

Re.searcf) looks for the pattern
<_sre.SRE_Match object at 0x937aed0

Inside the whole string.

?: :?mltl -span() 7 Whgn we look into a search result, we can see
>>> result3.span () the index range where the pattern occurs in the
(2, 4) _ string.

Z}} results.stact() Note thatre.searclg) returns only the first

>>> result3.end() occurrence.

=
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re.findall) vs.re.finditer()

>>> import re
>>> resultd = re.findall( 'cc', 'aabbccddeeffaabbcecddeeff’ )

>>> print resultd re.findall) returns all occurrences of
[lccl - ee! ] the matches

>>> iterator = re.finditer( 'cc', 'aabbccddeeffaabbccddeeff' )
>>> for 1 in iterator: -

int 3 re.finditer() returns an iterator on which
prin 1.span(] you can run a loop (e.qg. to find the spans

of the occurrences)

| SN WOO0OQ 200dz2NBE (g A
(4, 6) index 16.
(16, 18) _
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Example

>»> import re

>>> txt = "John actively runs a science project. He probably discovers a new method.'
>>> re.findall( "\wtly'_ txt )

['actively', 'probably']

\w matches any alphanumeric characéed the
underscore (equivalent to {aAZ09 | )

+ means one or more occurrences of the pattern
ahead of it.

\w+ly then means one or more afv instances which
end withly

Adapted fromPython documentation: http://docs.python. org/howto/regex html
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Example

>>> import re
>>> txt = "John actively runs a science project. He probably discovers a new method."
>>> re.findall( '[rp]\wt', txt)

['runs', 'project', 'probably', 'rs']

[rp] matches r or p.

>>>
>>> re.findall( "\st[rp]\wt', txt ) \w+ matches one or more of any
[' runs', ' project',6 “\probably'] alphanumeric or the underscore.

\s+ matches one or more of whitespaces

Adapted fromPython documentation: http://docs.python. org/howto/regex html
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re.suly) : pattern substitution

>>> import re

>>> text = 'This\t \tis\fa::very\v,weird\n\tstring.'
>>> text

'This\t \tis\xOca::very\x0b,weird\n\tstring.'

>>> print text

This isla::very),weird Here we replace. every
string. occurrence of this pattern

>>> textl = re.sub( '[\s:,]+', ' ', text }\NMWasmnﬁespace.

>>> text2 = re.sub( 'weird', 'easy to read', textl )

>>> print text2 ‘;\‘\\\\~

This is a very easy to read string.

GSlaeée (G2 NBI Ré¢

| SNBE 6S NBLIX | OE

Apinun Tunpan, IntERLab 17




re.splif() : splitting a string using RE

>>> import re
>»>> text = 'This\t \tis\fa::very\v,weird\n\tstring.'
>>> text
'"This\t \tis\xOca::very\x0b,weird\n\tstring.'
>>> print text
This isla::veryl,weird

string.
>>> re.split( '[\s:,.]+', text )
[ '"This', 'is', 'a',\ 'very', 'welrd', 'string', '']
>>>

[\s:,.]+ matches one or more of whitespace, coll)n,
comma and dot.

In this case, we split the string text using this
expression as field separator.

18




Further references on regular
expressions

A http://docs.python.org/howto/regex.html
A http:// docs.python.org/library/re.html

Apinun Tunpan, IntERLab
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Revisiting our problem

A We are doing a Vehicke-Infrastructure (V2-1)
communication research. Suppose that our firs
step Is to monitor and recorwiFiaccess points,
their channels and signal strengths, along the
road while we drive. Can we build a simple
automated tool for this purpose ?
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One problem of REwe can easily overdo It..

>>> import os, re

>>> txt = os.popen( 'iwlist scan' ).read()
>>> entries = re.split( '[\s.:=]+', txt )
>>> entries
['raQ', 'Scan L= ccmp}etedﬁ---Gill_L 'ol', '-', 'Address', '00', '14', 'e6C', 'D9', 'TA', '
46', ‘ESSID" '"Interlab‘ '"AP-1B"', 'Hbdﬂ 'Managed', 'Channel’', '6', 'Quality', '70/100
', 'Signal’, 'levéI*‘-‘-EE‘--ﬁﬂmF —'Hnlse ; '"level', '-81', 'dBm', 'Encryption', 'key', '
on', 'Bit', 'Rates', '36', 'Mb/s', 'IE', 'WPA', 'Version', 'l', 'Group', 'Cipher', 'TKIP',
'Pairwise', 'Ciphers', '(1l)', 'TKIP', 'Authentication', 'Suites', '(1)', 'PSK', 'Cell’, '0

This was supposed to be a string:

2', '-', 'Address', '00', '14', '6C', 'D9', '78', 'A8', 'ESSID', '"intERLab', 'AP-1C"', 'M
ode', 'Managed', 'Channel', 'l', 'Quality', '65/100', 'Signal’', 'level',K '-64', 'dBm', 'No
ise', 'level',K '-81', 'dBm', 'Encryption',6 'key', 'on', 'Bit', 'Rates', '36', 'Mb/s', 'Cel
1', '0o3', '-', 'Address', '00', '25', 'SC', 'DC', '24', 'E6',6 'ESSID', '"Cam_AIT AO06"', 'M
ode', 'Managed', 'Channel', '3', 'Quality', '34/100', 'Signal', 'level', '-76', 'dBm', 'No
ise', 'level', '-81', 'dBm', 'Encryption', 'key', 'on', 'Bit', 'Rates', 'll', 'Mb/s', 'Cel
1', 'o4', '-', 'Address', '0O0', '11', '33', '55', '77', '99', 'ESSID', '"TEST1234"', 'Mode
', 'Ad-Hoc', 'Channel', '11', 'Quality', '91/100', 'Signal’', 'level', '-54', 'dBm', 'Noise
', 'level', '-8l', 'dBm', 'Encryption', 'key', 'on', 'Bit', 'Rates', 'l18', 'Mb/s', 'Cell’,
'05', '-', 'Address', '00', '25', '9C', 'DC', '02', '9C', 'ESSID', '"Cam AIT A5"', 'Mode’,
'Managed', 'Channel’', '13', 'Quality', '15/100', 'Signal', 'level', '-84', 'dBm',6 'Noise’,
'level', '-81', 'dBm', 'Encryption', 'key', 'on', 'Bit', 'Rates', 'll', 'Mb/s', '']
I
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ApScanVl.py

# ApScanVl.py : access polnt scanning

import os

txt =

0Ss.

popen( 'iwlist scan' ) .read()

lines = txt.split( "\n' )

xlines

map( lambda 1 : 1.strip(), lines )

print xlines

Apinun Tunpan, IntERLab
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Output of ApScanV1.py

IDLE 2.6.4

b 2 S e RESTART o o . B . o B o o — T B T T — " — — — —
>>>

['ra0 Scan completed :', 'Cell 01 - Address: 00:14:6C:D9:7A:46', 'ESSID:"I
nterlab AP-1B"', 'Mode:Managed', 'Channel:6', 'Quality:65/100 Signal level:-64

dBm Noise level:-81 dBm', 'Encryption key:on', 'Bit Rates:36 Mb/s', 'IE: WPA Ve
rsion 1', 'Group Cipher : TKIP', 'Pairwise Ciphers (1) : TKIP', 'Authentication

Suites (1) : PSK', 'Cell 02 - Address: 00:14:6C:D9:78:A8', 'ESSID:"intERLab AP-1
C"', 'Mode:Managed', 'Channel:1', 'Quality:70/100 Signal level:-62 dBm Noise 1
evel:-81 dBm', 'Encryption key:on', 'Bit Rates:36 Mb/s', 'Cell 03 - Address: 00:
25:9C:DC:24:E6', 'ESSID:"Cam AIT A06"', 'Mode:Managed', 'Channel:3', 'Quality:15
/100 Signal level:-84 dBm Noise level:-81 dBm', 'Encryption key:on', 'Bit Rate
s:11 Mb/s', 'Cell 04 - Address: 00:11:33:55:77:99', 'ESSID:"TEST1234"', 'Mode:Ad
—-Hoc', 'Channel:1l', 'Quality:76/100 Signal level:-60 dBm Noise level:-81 dBm'
, 'Encryption key:on', 'Bit Rates:18 Mb/s', 'Cell 05 — Address: 00:25:9C:DC:02:9
C', 'ESSID:"Cam AIT A5"', 'Mode:Managed', 'Channel:13', 'Quality:15/100 Signal

level:-84 dBm Noise level:-81 dBm', 'Encryption key:on', 'Bit Rates:11 Mb/s', '

!’ !!]

2 Sttt A0 asSSya 32 2-fmating=aifortg SQf f y S S
23
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ApScanV2.py (Part 1 of 2)

# ApScanVZ.py : access polint scunnind
WLAN = 'ral’
import os, re, time

def ParselLines( lines ) :
cells = diect ()

c = HNone
for 1 in lines: =

if re.match( '“Cell', 1 ) is not None:
e = 1l.split (' ')[4] L Cell ID
cells[e] = dict ()
continue —

if ¢ is not None and re.match( "'"“ESSID', 1 ) is not None:
essid = l.split(':")[1]
cells[e] ['TESSID'] = essid ESSID
continue

if ¢ is not None and re.match( '“Quality’', 1l ) is not None:
gsn = re.sub({ 'Quality[:=]"','Q=", 1 ) =) .
gsn = re.sub({ 'Signal [Ll]evel[:=]', 'S=', gsn ) (?Uéﬂﬂy
gsn = re.sub( 'Noise level[:=]', 'N=', gsn ) —-S|gna| Leve|
gsn = re.sub( "\s+', ' ', gsn ) .
cells[c]['QSN'] = gsn B Noise
continue

if ¢ is not None and re.match( '“Channel’', 1 ) is not None:
ch = re.sub( 'Channel[:=]"', "', 1 )
cells[e]['CH'] = ch :I— Channel
continue

return cells Apinun Tunpan, IntERLab 24



ApScanV2.py (Part 2 of 2)

def DoScan/():
txt = os.popen( 'iwlist ' + WLAN + ' scan' ).read()
lines = txt.split( '\n' )
xXlines = map( lambda 1 : i.strip(), lines )
cells = Parselines( xlines )
fmt = '%-17s | %-25 | %-30s | %s'

print '\n' + time.ctime()
print fmt % ( 'Cell', 'CH', '(Q)uality & (S)ignal & (N)oise', 'ESSID' )

for e in cells.keys():
print fmt% (c,cells|[c].get('CH'),cells[c].get('Q5N"'),cells[c].get ('ESSID'))

if  name == ' main ':
while True:
DoScan()
time.sleep( 3 )
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Output of ApScanV2.py

Fri Sep 17 19:47:56 2010

Cell CH (Q)uality & (S)ignal & (N)oise ESSID
00:14:6C:D9:7A:46 6 Q=60/100 S=—-66 dBm N=—81 dBm "Interlab AP-1B"
00:25:9C:DC:24:E6 3 Q=24/100 S=-80 dBm N=-81 dBm "Cam_AIT AO06"

I I I

I I I

I I I
00:11:33:55:77:99 | 11 | ©Q=81/100 S=-58 dBm N=-81 dBm | "TEST1234"

I I I

I I I

00:14:6C:D9:78:A8 | 1 ©=55/100 S=—-68 dBm N=—-81 dBm "intERLab AP-1C"
00:25:9C:DC:02:9C | 13 | Q=15/100 S=-84 dBm N=—81 dBm "Cam AIT A5"

Fri Sep 17 19:47:59 2010

Cell | CH | (Q)uality & (S)ignal & (N)oise | ESSID
00:14:6C:D9:7A:46 | 6 | Q=60/100 S=-66 dBm N=—81 dBm | "Interlab AP-1B"
00:25:9C:DC:24:E6 | 3 | Q=24/100 S=-80 dBm N=-81 dBm | "Cam AIT AO6"
00:11:33:55:77:99 | 11 | Q=81/100 S=-58 dBm N=—81 dBm | "TEST1234"
00:14:6C:D9:78:A8 | 1 | Q=55/100 S=-68 dBm N=—81 dBm | "intERLab AP-1C"
00:25:9C:DC:02:9C | 13 | Q=15/100 S=-84 dBm N=-81 dBm | "Cam AIT A5"

You can move your laptop around and observe signal qu:
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Exercise

A Extend ApScanV2.py so that it can display
iNSGG2N] Y2RS O0GK2Yy¢ @SRE
I Whether the network Is encrypted
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Exercise

A Recall the HTML parser example from last time.

oil Price

» Oil Price At BKK

Promotion

Energy Knowledge

» Petroleum Business
> 0il

* Energy Focus
» Natural Gas

- =
Home > News/Energy Fact > Oil price > Oil Price at
Bangkok

Search "0il Price at Bangkok™

—— _——
- T [ Lseam ]~
- il

Effective date

’ ZZZ AT [Eosr|pEranB5PusL T TR E
, 05 JAN 2010 05:00 35.64 32.04 31.24 2974 1872 27.99 26.59 8.5
, 09 JAN 2010 05:00 36.24 32.64 31.84 30.34 1872 28.59 27.19 8.5
I 23 JAN 2010 05:00 36.24 32.64 31.84 30.34 1872 27.99 26.79 8.5
' 27 JAN 2010 05:00 35.84 3224 3144 2994 1872 27.59 26.39 8.5
05 FEB 2010 05:00 36.34 3274 31.94 30.44 1872 28.09 26.89 8.5
\ 09 FEB 2010 05:00 36.34 3274 31.24 3044 1872 27.59 26.39 8.5
\ 20 FEB 2010 05:00 36.34 3274 31.24 3044 1872 28.09 26.89 8.5
\ 24 FEB 2010 05:00 36.94 33.34 31.84 31.04 1872 28.69 27.49 8.5
\ 2o %molo 37.44 33.84 3234 31.54 19.22 29.19 27.99 8.5
.3
\24 l‘!ﬁR_gﬂlﬂ 37.04 3R.44 31094 3114 19272 IR79 2759 85
~
~

~
~ -
-~ -
-~ -
— ey -
i —

li »GO
I

= L i
As of date 14/9/2010 Print This Page

~
(Unit : Baht/Litre "NGV" Unit : Baht/Kg)

Table

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

Table

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

We would like to make 1t smarter.

About PTT | Products & Services | Good Corporate Governance | Investor Relations | Business Opportunity | News/Energy facts | CSR

data

data
data
data
data
data
data
data
data
data
data

data

data
data
data
data
data
data
data
data
data
data

Say, we would like to have the lists of
Indexed In a dictionaryby theirdates.

found: J

found: 22 AUG 2010 05:00
found: 35.04
found: 31.24
found: 29.74
found: 28.94
found: 18.82
found: 28.19
found: 26.99

found: 8.5

found: |

found: |

found: 26 AUG 2010 05:00

found: 34.44
found: 30.64
found: 29.14
found: 28.34
found: 18.42
found: 27.79
found: 26.59
found: 8.5
found: |

oll prices, kept anc
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2. Bluetooth Programming



Bluetooth basics

A Personal Area Network (PAN) 2.4D280 GHz ISM

A There are 3 classes of Bluetooth devices:
I Class 1. Max power 100mW ( range ~100 meters)
I Class 2. Max power 2.5mW (range ~10 meters)

I Class 3. Max power 1mW (range ~1 meter
A There are several versions of Bluetooth
I Bluetooth v1.2 (~1Mbps)

I Bluetooth v2.0+EDR (~3 Mbps)
i . fdz2Si220K OHPMBI95 W 6SPIT
I Bluetooth v3.0+HS ( ~24Mbps)
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Bluetooth modules for Python

A Bluez(Pyblue}

I Homepagehttp://www.bluez.org/
I Ubuntu: sudo apt-get install bluez python-bluez

I Tutorial:
Anhttp://people.csail.mit.edu/albert/bluezntro/

A Lightblue
I Homepagehttp://lightblue.sourceforge.net
I Ubuntu:sudo apt-get install pythoHightblue
i Tutorial: See thé A 3 K (honfepiageQ &
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lightblue.finddevicef§ : search for nearby BT devices

} Returns a list of tuples
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