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1. Some useful Python modules  
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1.1 Date & time module (time) 

This returns a struct_time representing UTC time. 

This returns a struct_time representing local time. 

time.asctime() converts the input 
struct_time to a readable string 

time.ctime() returns a string showing 
local time. 
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time.sleep() 

Sleep for 12 and 
15 seconds 

Apinun Tunpan, IntERLab 5 



1.2  System module (sys) 
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1.3 Operating system module (os) 

Get the current working directory 

List the contents of the current directory 

Get the information of a specific file 

Change the current working directory 

Create a new directory and change the 
current directory to it. 
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1.3 Operating system module (os) continues 

Open a pipe and execute the /bin/ls Linux command. 
Then read the result from the opened pipe. 

The result is in fact a string received from 
the output of the /bin/ls command. 
9ƴǘǊƛŜǎ ƻŦ ǘƘŜ ǊŜǎǳƭǘ ŀǊŜ ǎŜǇŀǊŀǘŜŘ ōȅ Ψ\ƴΩ 
(the newline character).  
 
If we print this result, it looks nice. But do 
not forget that it is still a string which can 
be very long. 

str.split() can break down a string into a list.  
IŜǊŜ ǿŜ ǳǎŜ Ψ\ƴΩ ŀǎ ŀ ŦƛŜƭŘ ǎŜǇŀǊŀǘƻǊΦ  
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Exercise 

ÅThe iwlist command in linux can scan for WiFi 
access points and show their characteristics 
(e.g. channels, cell ids, signal strengths).  Write 
a Python program to read the whole output of 
the iwlist ŎƻƳƳŀƴŘ  όŜΦƎΦ ŦǊƻƳ άiwlist ǎŎŀƴέύ 
and keep it as a (very long) string. 
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Solving a problem 

ÅWe are doing a Vehicle-to-Infrastructure (V-2-I) 
communication project.  Suppose that our first 
step is to monitor and record WiFi access 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 

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

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

ÅSplitting the string based on a regular 
expression 
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Common uses of regular expressions 

ÅRe.match() = match if the pattern occurs at 
the beginning of a string 

ÅRe.search() = search for the first occurrence of 
a pattern in the whole string 

ÅRe.findall() = search for every occurrence of a 
pattern in the whole string 

ÅRe.sub() = replace all occurrences of the 
pattern with a different string. 
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re.match() vs. re.search() 

Re.search() looks for the pattern 
inside the whole string. 

When we look into a search result, we can see 
the index range where the pattern occurs in the 
string. 
 
Note that re.search() returns only the first 
occurrence.  

re.match() sees if the pattern 
occurs at the beginning of a string. 

tŀǘǘŜǊƴ ΨōōΩ ŘƻŜǎ ƴƻǘ ƻŎŎǳǊ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎΦ 
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re.findall() vs. re.finditer() 

re.findall() returns all occurrences of 
the matches 

re.finditer() returns an iterator on which 
you can run a loop (e.g. to find the spans 
of the occurrences) 
 
IŜǊŜ ΨŎŎΩ ƻŎŎǳǊǎ ǘǿƛŎŜΣ ŀǘ ƛƴŘŜȄ п ŀƴŘ 
index 16. 
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Example 

Adapted from Python documentation: http://docs.python.org/howto/regex.html 

\w   matches any alphanumeric character and the 
underscore (equivalent to [a-zA-Z0-9_]  ) 
 
+  means one or more occurrences of the pattern 
ahead of it. 
 
\w+ly  then means one or more of \w instances which 
end with ly 
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Example 

Adapted from Python documentation: http://docs.python.org/howto/regex.html 

[rp] matches r or p.  
 
\w+ matches one or more of any 
alphanumeric or the underscore. 

\s+ matches one or more of whitespaces 
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re.sub() : pattern substitution 

Here we replace  every 
occurrence of this pattern 
with a single space. 

IŜǊŜ ǿŜ ǊŜǇƭŀŎŜ άǿŜƛǊŘέ ōȅ 
άŜŀǎȅ ǘƻ ǊŜŀŘέΦ 
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re.split() : splitting a string using RE 

[\s:,.]+ matches one or more of whitespace, colon, 
comma and dot.  
 
In this case, we split the string text using this 
expression as field separator. 
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Further references on regular 
expressions 

Åhttp://docs.python.org/howto/regex.html 

Åhttp:// docs.python.org/library/re.html 
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Revisiting our problem 

ÅWe are doing a Vehicle-to-Infrastructure (V-2-I) 
communication research.  Suppose that our first 
step is to monitor and record WiFi access 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 RE ς we can easily overdo it.. 

This was supposed to be a string:  
άInterlab AP-м.έ ōǳǘ ƛǘ Ǝƻǘ ǎǇƭƛǘ ΗΗ 
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ApScanV1.py 
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Output of ApScanV1.py  

²ŜƭƭΣ ƛǘ ǎŜŜƳǎ ƎƻƻŘΣ ōǳǘ ǿŜΩƭƭ ƴŜŜŘ ǎƻƳŜ ǊŜ-formatting effort 
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ApScanV2.py (Part 1 of 2) 

Cell ID 

ESSID 

Quality 
Signal Level 
Noise 

Channel 
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ApScanV2.py (Part 2 of 2) 
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Output of ApScanV2.py  

You can move your laptop around and observe signal quality. 
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Exercise 

ÅExtend ApScanV2.py so that it can display  

ïNŜǘǿƻǊƪ ƳƻŘŜ όάƳŀƴŀƎŜŘέ ǾǎΦ άŀŘ-ƘƻŎέύ 

ïWhether  the network is encrypted  
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Exercise 

ÅRecall the HTML parser example from last time. 
We would like to make it smarter. 

 

Say, we would like to have the lists of oil prices, kept and 
indexed in a dictionary by their dates.   Apinun Tunpan, IntERLab 28 



2. Bluetooth Programming 
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Bluetooth basics 

ÅPersonal Area Network (PAN)  2.402-2.480 GHz ISM 

ÅThere are 3 classes of Bluetooth devices: 

ïClass 1: Max power 100mW  ( range ~100 meters) 

ïClass 2: Max power   2.5mW     (range ~10 meters) 

ïClass 3: Max power    1mW          (range ~1 meter) 

ÅThere are several versions of Bluetooth 

ïBluetooth v1.2           (~1Mbps)   

ïBluetooth v2.0+EDR (~3 Mbps)   

ï.ƭǳŜǘƻƻǘƘ ǾнΦмҌ95w  όŜΦƎΦ άǎŜŎǳǊŜ ǎƛƳǇƭŜ ǇŀƛǊƛƴƎέΣ {{tύ 

ïBluetooth v3.0+HS   ( ~24Mbps) 
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Bluetooth modules for Python 

ÅBluez (Pybluez) 

ïHomepage: http://www.bluez.org/   

ïUbuntu:  sudo  apt-get  install  bluez   python-bluez 

ïTutorial:  

Åhttp://people.csail.mit.edu/albert/bluez-intro/   

ÅLightblue  

ïHomepage: http://lightblue.sourceforge.net/    

ïUbuntu: sudo  apt-get  install  python-lightblue 

ïTutorial: See the ƭƛƎƘǘōƭǳŜΩǎ homepage 
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lightblue.finddevices() : search for nearby BT devices 

Returns a list of tuples 
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