
CSCI5070 Advanced Topics in Social 
Computing

Python and APIs
Irwin King

The Chinese University of Hong Kong

king@cse.cuhk.edu.hk

©2012 All Rights Reserved.

mailto:king@cse.cuhk.edu.hk
mailto:king@cse.cuhk.edu.hk


The Chinese University of Hong Kong, CSCI5070 Advanced Topics in Social Computing, Irwin King

Tutorial Overview

• Python basics and APIs

• R (basic and advanced, graphics, etc.)

• Web crawler

• PageRank, HITS, etc.

• NLTK and NetworkX

• Recommender systems

• Crowdsourcing/human computation

• Information extraction
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Why Python?

• An agile programming language

• Scripting, interpreted, and high-level

• Fast prototyping and development

• Portable and cross-platform

• Object-oriented, easily extensible

• Powerful standard libs and extensive packages

• Stable and mature

• FREE!
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Basic Requirements

YPCMC09006:~ iking$ python
Python 2.6.6 (r266:84374, Aug 31 2010, 11:00:51) 
[GCC 4.0.1 (Apple Inc. build 5493)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>>> 

• Use Python 2.6 or 2.7 (using 2.6.6)

• idle, MacPython, IDE, etc.

• easy_install vs. pip

• pip install --upgrade
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Installing Packages
• pip install APackage

• All packages are 
downloaded before 
installation. 

• Care is taken to present 
useful output on the 
console.

• The reasons for actions 
are kept track of. 

• Useful error messages.

• The code is relatively 
concise and cohesive, 
making it easier to use 
programmatically.

• Packages don’t have to be 
installed as egg archives, 
they can be installed flat 
(while keeping the egg 
metadata).

• Native support for other 
version control systems 
(Git, Mercurial and Bazaar)

• Uninstallation of packages.
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Installing pip using getpip.py
YPCMC09006:Desktop iking$ python getpip.py 
Checking for setuptools...
Downloading http://pypi.python.org/packages/2.6/s/setuptools/setuptools-0.6c11-py2.6.egg
Processing setuptools-0.6c11-py2.6.egg
Copying setuptools-0.6c11-py2.6.egg to /Library/Frameworks/Python.framework/Versions/
2.6/lib/python2.6/site-packages
Adding setuptools 0.6c11 to easy-install.pth file
Installing easy_install script to /Library/Frameworks/Python.framework/Versions/2.6/bin
Installing easy_install-2.6 script to /Library/Frameworks/Python.framework/Versions/2.6/
bin

Installed /Library/Frameworks/Python.framework/Versions/2.6/lib/python2.6/site-packages/
setuptools-0.6c11-py2.6.egg
Processing dependencies for setuptools==0.6c11
Finished processing dependencies for setuptools==0.6c11

Installing pip...
Searching for pip
Reading http://pypi.python.org/simple/pip/
Reading http://www.pip-installer.org
Reading http://pip.openplans.org
Best match: pip 1.0.2
Downloading http://pypi.python.org/packages/source/p/pip/
pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
Processing pip-1.0.2.tar.gz
Running pip-1.0.2/setup.py -q bdist_egg --dist-dir /var/folders/pI/
pIYpFThQWoC5c6z2zZZ0Ik++DBs/-Tmp-/easy_install-oeoRqL/pip-1.0.2/egg-dist-tmp-x5aLQr
error: None
YPCMC09006:Desktop iking$ 

http://pypi.python.org/packages/2.6/s/setuptools/setuptools-0.6c11-py2.6.egg
http://pypi.python.org/packages/2.6/s/setuptools/setuptools-0.6c11-py2.6.egg
http://pypi.python.org/simple/pip/
http://pypi.python.org/simple/pip/
http://www.pip-installer.org
http://www.pip-installer.org
http://pip.openplans.org
http://pip.openplans.org
http://pypi.python.org/packages/source/p/pip/pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
http://pypi.python.org/packages/source/p/pip/pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
http://pypi.python.org/packages/source/p/pip/pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
http://pypi.python.org/packages/source/p/pip/pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
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Output of easy_install pip
YPCMC09006:Desktop iking$ easy_install pip
Searching for pip
Reading http://pypi.python.org/simple/pip/
Reading http://www.pip-installer.org
Reading http://pip.openplans.org
Best match: pip 1.0.2
Downloading http://pypi.python.org/packages/source/p/pip/
pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
Processing pip-1.0.2.tar.gz
Running pip-1.0.2/setup.py -q bdist_egg --dist-dir /var/folders/pI/
pIYpFThQWoC5c6z2zZZ0Ik++DBs/-Tmp-/easy_install-MvvaiM/pip-1.0.2/egg-dist-tmp-
uAxq6v
warning: no files found matching '*.html' under directory 'docs'
warning: no previously-included files matching '*.txt' found under directory 
'docs/_build'
no previously-included directories found matching 'docs/_build/_sources'
Adding pip 1.0.2 to easy-install.pth file
Installing pip script to /Library/Frameworks/Python.framework/Versions/2.6/
bin
Installing pip-2.6 script to /Library/Frameworks/Python.framework/Versions/
2.6/bin

Installed /Library/Frameworks/Python.framework/Versions/2.6/lib/python2.6/
site-packages/pip-1.0.2-py2.6.egg
Processing dependencies for pip
Finished processing dependencies for pip

http://pypi.python.org/simple/pip/
http://pypi.python.org/simple/pip/
http://www.pip-installer.org
http://www.pip-installer.org
http://pip.openplans.org
http://pip.openplans.org
http://pypi.python.org/packages/source/p/pip/pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
http://pypi.python.org/packages/source/p/pip/pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
http://pypi.python.org/packages/source/p/pip/pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
http://pypi.python.org/packages/source/p/pip/pip-1.0.2.tar.gz#md5=47ec6ff3f6d962696fe08d4c8264ad49
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https://dev.twitter.com/

https://dev.twitter.com
https://dev.twitter.com
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Twitter Libraries in Python
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>pip install twitter

import twitter

twitter_api = twitter.Twitter(domain="api.twitter.com", 
api_version='1')
trends = twitter_api.trends()
[ trend['name'] for trend in trends['trends'] ]
twitter_search = 
twitter.Twitter(domain="search.twitter.com")
search_results = []
for page in range(1,6):
    
search_results.append(twitter_search.search(q="barackobama"
, rpp=100, page=page))

import json
print json.dumps(search_results, sort_keys=True, indent=1)
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tweets = []
tweets = [ r['text'] \
    for result in search_results \
        for r in result['results'] ]

words = []
for t in tweets:
    words += [ w for w in t.split() ]

len(words) # total words
len(set(words)) # unique words
1.0*len(set(words))/len(words) # lexical diversity
1.0*sum([ len(t.split()) for t in tweets ])/len(tweets) # avg 
words per tweet
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import cPickle

f = open("myData.pickle", "wb")
cPickle.dump(words, f)
f.close()

>pip install nltk

import cPickle
import nltk

words = cPickle.load(open("myData.pickle"))
freq_dist = nltk.FreqDist(words)
freq_dist.keys()[:10] # 10 most frequent tokens
freq_dist.keys()[-10:] # 10 least frequent tokens
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import networkx as nx
import re

g = nx.DiGraph()
all_tweets = [ tweet
    for page in search_results
        for tweet in page["results"] ]

def get_rt_sources(tweet):
    rt_patterns = re.compile(r"(RT|via)((?:\b\W*@\w+)+)", re.IGNORECASE)
    return [ source.strip()
        for tuple in rt_patterns.findall(tweet)
            for source in tuple
                if source not in ("RT", "via") ]

for tweet in all_tweets:
    rt_sources = get_rt_sources(tweet["text"])
    if not rt_sources: continue
    for rt_source in rt_sources:
        g.add_edge(rt_source, tweet["from_user"], {"tweet_id" : tweet["id"]})

g.number_of_nodes()
g.number_of_edges()
g.edges(data=True)[0]
len(nx.connected_components(g.to_undirected()))
sorted(nx.degree(g))
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> pip install pygraphviz

import pygraphviz

OUT = "search_results.dot"
try:
    nx.drawing.write_dot(g, OUT)
# except ImportError, e:  # some problems here!

    # Help for Windows users: 
    # Not a general-purpose method, but representative of 
    # the same output write_dot would provide for this graph 
    # if installed and easy to implement
dot = ['"%s" -> "%s" [tweet_id=%s]' % (n1, n2, g[n1][n2]
['tweet_id']) \
    for n1, n2 in g.edges()]
f = open(OUT, 'w')
f.write('strict digraph {\n%s\n}' % (';\n'.join(dot),))
f.close()

> circo -Tpng -Osnl_search_results snl_search_results.dot
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> pip install pygraphviz

import pygraphviz

OUT = "search_results.dot"
try:
    nx.drawing.write_dot(g, OUT)
# except ImportError, e:  # some problems here!

    # Help for Windows users: 
    # Not a general-purpose method, but representative of 
    # the same output write_dot would provide for this graph 
    # if installed and easy to implement
dot = ['"%s" -> "%s" [tweet_id=%s]' % (n1, n2, g[n1][n2]
['tweet_id']) \
    for n1, n2 in g.edges()]
f = open(OUT, 'w')
f.write('strict digraph {\n%s\n}' % (';\n'.join(dot),))
f.close()

> circo -Tpng -Osnl_search_results snl_search_results.dot
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import twitter
import json

screen_name = 'iMacKing'
t = twitter.Twitter(domain='api.twitter.com', api_version='1')
response = t.users.show(screen_name=screen_name)
print json.dumps(response, sort_keys=True, indent=4)
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OAuth 2.0
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https://dev.twitter.com/apps/new

https://dev.twitter.com/apps/new
https://dev.twitter.com/apps/new
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YPCMC09006:Tutorial-01 iking$ python linkedin__analyze_companies.py 
mylinkedin.csv 
+-------------------------------------+------+
|               Company               | Freq |
+-------------------------------------+------+
| Microsoft                           |  5   |
| The Chinese University of Hong Kong |  3   |
| Cisco Systems                       |  2   |
+-------------------------------------+------+

YPCMC09006:Tutorial-01 iking$ python linkedin__analyze_titles.py 
mylinkedin.csv 
+---------------------+------+
|        Title        | Freq |
+---------------------+------+
| Associate Professor |  5   |
| Assistant Professor |  2   |
| Executive Director  |  2   |
| Managing Director   |  2   |
| PhD Candidate       |  2   |
| Professor           |  2   |
| Systems Engineer    |  2   |
+---------------------+------+
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https://developer.linkedin.com/

https://developer.linkedin.com
https://developer.linkedin.com
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http://developers.facebook.com/

http://developers.facebook.com
http://developers.facebook.com
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A Geocoding Toolbox
>pip install geopy

from geopy import geocoders
g = geocoders.Google()
place, (lat, lng) = g.geocode("1 Infinite Loop in Cupertino")
print "%s: %.5f, %.5f" % (place, lat, lng)

g = geocoders.Google(domain='maps.google.co.uk')

gn = geocoders.GeoNames()
place, (lat, lng) = gn.geocode("Cleveland, OH 44106")
print "%s: %.5f, %.5f" % (place, lat, lng)

from geopy import distance
_, be = g.geocode('Berkeley, CA')
_, bo = g.geocode('Boston, MA')
_, cu = g.geocode('Cupertino, CA')
distance.distance(be, bo).miles
distance.distance(be, cu).miles
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Matplotlib
import matplotlib.pyplot as plt
import numpy as np

plt.plot([1,2,3,4])
plt.ylabel('some numbers')
plt.show()

plt.plot([1,2,3,4], [1,4,9,16])
plt.show()

plt.plot([1,2,3,4], [1,4,9,16], 'ro')
plt.axis([0, 6, 0, 20])
plt.show()

# evenly sampled time at 200ms intervals
t = np.arange(0., 5., 0.2)
# red dashes, blue squares and green triangles
plt.plot(t, t, 'r--', t, t**2, 'bs', t, t**3, 'g^')
plt.show()
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def f(t):
    return np.exp(-t) * np.cos(2*np.pi*t)

t1 = np.arange(0.0, 5.0, 0.1)
t2 = np.arange(0.0, 5.0, 0.02)

plt.figure(1)
plt.subplot(211)
plt.plot(t1, f(t1), 'bo', t2, f(t2), 'k')

plt.subplot(212)
plt.plot(t2, np.cos(2*np.pi*t2), 'r--')
plt.show()
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# Working with text

mu, sigma = 100, 15
x = mu + sigma * np.random.randn(10000)

# the histogram of the data
n, bins, patches = plt.hist(x, 50, normed=1, facecolor='g', 
alpha=0.75)

plt.xlabel('Smarts')
plt.ylabel('Probability')
plt.title('Histogram of IQ')
plt.text(60, .025, r'$\mu=100,\ \sigma=15$')
plt.axis([40, 160, 0, 0.03])
plt.grid(True)
plt.show()



The Chinese University of Hong Kong, CSCI5070 Advanced Topics in Social Computing, Irwin King

# Annotating text

import numpy as np
import matplotlib.pyplot as plt

ax = plt.subplot(111)

t = np.arange(0.0, 5.0, 0.01)
s = np.cos(2*np.pi*t)
line, = plt.plot(t, s, lw=2)

plt.annotate('local max', xy=(2, 1), xytext=(3, 1.5),
    arrowprops=dict(facecolor='black', shrink=0.05), )
plt.ylim(-2,2)
plt.show()
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Working Under Mac OS X Lion
Switching python version to 2.6 
by default:

• > % defaults write 
com.apple.versioner.python Version 2.6

Installing nltk:

• > sudo pip-2.6 install pyyaml

• > sudo pip-2.6 install http://
pypi.python.org/packages/source/n/nltk/
nltk-2.0.1rc1.tar.gz

Installing pygraphviz:

• > /usr/bin/ruby -e "$(curl -fsSL https://
raw.github.com/gist/323731)"

• > brew install graphviz

• > sudo pip-2.6 install pygraphviz

Install matplotlib:

• > git clone https://github.com/
matplotlib/matplotlib.git

• > cd mathplotlib

• > python2.6 setup.py build

• > sudo python2.6 setup.py install

• > sudo pip-2.6 install numpy

http://pypi.python.org/packages/source/n/nltk/nltk-2.0.1rc1.tar.gz
http://pypi.python.org/packages/source/n/nltk/nltk-2.0.1rc1.tar.gz
http://pypi.python.org/packages/source/n/nltk/nltk-2.0.1rc1.tar.gz
http://pypi.python.org/packages/source/n/nltk/nltk-2.0.1rc1.tar.gz
http://pypi.python.org/packages/source/n/nltk/nltk-2.0.1rc1.tar.gz
http://pypi.python.org/packages/source/n/nltk/nltk-2.0.1rc1.tar.gz
https://raw.github.com/gist/323731
https://raw.github.com/gist/323731
https://raw.github.com/gist/323731
https://raw.github.com/gist/323731
https://github.com/matplotlib/matplotlib.git
https://github.com/matplotlib/matplotlib.git
https://github.com/matplotlib/matplotlib.git
https://github.com/matplotlib/matplotlib.git
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