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1 - Install flickrapi:
pip install flickrapi

(more details about python flickr api: https://stuvel.eu/flickrapi-doc/ (https://stuvel.eu/flickrapi-doc/))

List of Flicrk API calls explored in this example:

» Photo's API
flickr.photos.getInfo: get information about a photo
flickr.photos.search: a list of photos matching some criteria

More details about each of the above API functions are available at https://www.flickr.com/services/api/
(https://www.flickr.com/services/api/)

Objective

Explore the Flickr API.

In [15]: dimport flickrapi
import configparser

In [16]: config = configparser.ConfigParser()
config.read('FlickrConfig.ini")

auth_info = config['AO_Tutorial']
api_key = auth_info['flickr_ api key']
api_secret = auth_info['flickr_api_secret']

Create a FlickrAPI instance to perform the API calls.

In [17]: flickr = flickrapi.FlickrAPI(api_key, api_secret, format='parsed-json')

Search the pictures with tag 'nature’, restrict the request to 4 pictures and require the URL at the original
resolution.

We are going to use the flickr.photos.search()_(https://www.flickr.com/services/api/flickr.photos.search.html) API
call.




In [18]:

response = flickr.photos.search(api_key= api_key, tags='nature', extras='url_
o', per_page=4)
print("request result:\t"+response['stat'])

print(response)

request result: ok

{'photos': {'page': 1, 'pages': 26290, 'perpage': 4, 'total': 105157, 'phot
o': [{'id': '52673122100', 'owner': '51483961@NO3', 'secret': '4f7444f6e2’',
‘server': '65535', 'farm': 66, 'title': '', ‘'ispublic': 1, 'isfriend': @, 'is
family': @, 'url_o': 'https://live.staticflickr.com/65535/52673122100_5c90245
19a_o.jpg', 'height_o': 1125, 'width_o': 2000}, {'id': '52672977489', 'owne
r': '188303638@NO7', 'secret': '3d905bf78c', 'server': '65535', 'farm': 66,
‘title’': 'Snowy blanc', ‘'ispublic': 1, ‘'isfriend': @, 'isfamily': @, 'url_o':
"https://live.staticflickr.com/65535/52672977489_a71d4caf5d_o.jpg', 'height_
0': 4672, 'width_o': 3500}, {'id': '52672971299', 'owner': '195397489@NO7',
'secret': 'aeb5e8d44fa', 'server': '65535', 'farm': 66, 'title': 'Canard malla
rd / Anas Platyrhynchos.', 'ispublic': 1, 'isfriend': @, 'isfamily': @, 'url_
o': 'https://live.staticflickr.com/65535/52672971299 8f0@91fec@d_o.jpg', 'heig
ht_o': 7600, 'width_o': 7680}, {'id': '52673136543', 'owner': '145425803@NO
4', 'secret': '990888fdfb', 'server': '65535', 'farm': 66, 'title': 'West sid
e', 'ispublic': 1, 'isfriend': @, 'isfamily': @, 'url_o': 'https://live.stati
cflickr.com/65535/52673136543_2930f4fe9d_o.jpg', 'height_o': 1356, 'width_o':
2048%}]}, 'stat': 'ok'}

Take a look at the output.

In [19]:

In [6]:

In [20]:

print(response.keys())

dict_keys(['photos', 'stat'])

print(response['stat'])

ok

print(response[ 'photos’'].keys())

dict_keys(['page', 'pages', 'perpage’, 'total’', 'photo’'])



In [21]:

for key in response[ 'photos']:
value = str(response[ 'photos’'][key])
print('\n' + key + "\t-->>\t' + value)
page -->> 1
pages -=>> 26290

perpage -->> 4

total -=>> 105157
photo -->> [{"id': '52673122100', 'owner': '51483961@NO3', 'secret': '4f
7444f6e2', 'server': '65535', 'farm': 66, 'title': '', 'ispublic': 1, 'isfrie

nd': @, 'isfamily': @, 'url_o': 'https://live.staticflickr.com/65535/52673122
100_5c9024519a_o.]jpg', 'height_o': 1125, 'width_o': 2000}, {'id': '5267297748
9', 'owner': '188303638@NO7', 'secret': '3d905bf78c', 'server': '65535', 'far
m': 66, 'title': 'Snowy blanc', 'ispublic': 1, 'isfriend': @, 'isfamily': 0,
‘url_o': 'https://live.staticflickr.com/65535/52672977489_ a71d4caf5d_o.jpg"',
"height_o': 4672, 'width_o': 3500}, {'id': '52672971299', 'owner': '195397489
@NO7', 'secret': 'aeb5e8d44fa’', 'server': '65535', 'farm': 66, 'title': 'Canar
d mallard / Anas Platyrhynchos.', 'ispublic': 1, 'isfriend': @, 'isfamily':
0, 'url_o': 'https://live.staticflickr.com/65535/52672971299 8f@91fec@d_o.]jp
g', 'height_o': 7600, 'width_o': 7680}, {'id': '52673136543', 'owner': '14542
5803@NO4', 'secret': '990888fdfb', 'server': '65535', 'farm': 66, 'title': 'W
est side', 'ispublic': 1, 'isfriend': @, ‘isfamily': @, 'url_o': 'https://liv
e.staticflickr.com/65535/52673136543_2930f4fe9d_o.jpg', 'height_o': 1356, 'wi
dth_o': 2048}]

The list of pictures is stored in response

'photos’
'photo’

Look at one example element.

In [22]:

a_photo = response[ 'photos'][ "'photo'][3]
print(a_photo)

# URL of the post
print("http://flickr.com/photo.gne?id="+a_photo['id"'])

{'id': '52673136543', 'owner': '145425803@N04', 'secret': '990888fdfb', 'serv
er': '65535', 'farm': 66, 'title': 'West side', 'ispublic': 1, 'isfriend': 0O,
‘isfamily': @, 'url_o': 'https://live.staticflickr.com/65535/52673136543_ 2930
f4fe9d_o.jpg', 'height_o': 1356, 'width_o': 2048}
http://flickr.com/photo.gne?id=52673136543



In [23]: for key in a_photo:
value = str(a_photo[key])
print('\n" + key + "\t-->>\t' + value)
id -=>> 52673136543
owner -=>> 145425803@N04

secret -->> 990888fdfb

server -->> 65535

farm -->> 66

title -->> West side

ispublic -->> 1

isfriend -=>> 0

isfamily -=>> 0

url o --> https://live.staticflickr.com/65535/52673136543_2930f4feS9d_o.
jpg

height o -->> 1356

width_o -->> 2048

Now write a summary for all the retrieved pictures.



In [24]: photo_ls = response['photos'][ ' 'photo’]
print('Number of photos:\t'+str(len(photo 1s)))

for ph in photo_ls:
print('\nTitle:\t'+ph[ 'title'])
print('Owner:\t'+ph[ 'owner'])
if 'url_o' in ph:
print('URL:\t"'+ph['url_o'])
print("Post:\thttp://flickr.com/photo.gne?id="+ph["'id"'])

else:
print('URL:\tnot available')

Number of photos: 4

Title:

Owner: 51483961@N0O3

URL: https://live.staticflickr.com/65535/52673122100_5c9024519a_o.jpg

Post: http://flickr.com/photo.gne?1d=52673122100

Title: Snowy blanc

Owner: 188303638@NO7

URL: https://live.staticflickr.com/65535/52672977489_a71d4caft5d_o.jpg
Post: http://flickr.com/photo.gne?i1d=52672977489

Title: Canard mallard / Anas Platyrhynchos.

Owner: 195397489@NO7

URL: https://live.staticflickr.com/65535/52672971299_8f091fecOd_o. jpg
Post: http://flickr.com/photo.gne?id=52672971299

Title: West side

Owner: 145425803@No4

URL: https://live.staticflickr.com/65535/52673136543_2930f4fe9d_o. jpg
Post: http://flickr.com/photo.gne?id=52673136543

Now exploit the flickr.photos.getinfo()_(https://www.flickr.com/services/api/flickr.photos.getInfo.html) API call to get
more information about a specific photo.




In [25]: photo_id = a_photo['id']
print("\nProcessing photo with FlickrId:\t" +photo_id)

# GETTING PHOTO INFO

print( "Getting photo info...")

response = flickr.photos.getInfo(api_key = api_key, photo_id=photo_id)
print( "request result:\t"+response['stat'])

photo_info = response[ 'photo’]

print(photo_info)



Processing photo with FlickrId: 52673136543

Getting photo info...

request result: ok

{'id': '52673136543', 'secret': '990888fdfb', 'server': '65535', 'farm': 66,
'dateuploaded': '1675696479', 'isfavorite': @, 'license': '@Q', 'safety_leve

1': '@', 'rotation': @, 'originalsecret': '2930f4fed9d', 'originalformat': 'jp

g', 'owner': {'nsid': '145425803@Ne4', 'username': 'javiborbon', 'realname’:
'Javi Borbén', 'location': '', ‘'iconserver': '65535', 'iconfarm': 66, ‘'path_a
lias': 'javiborbon', 'gift': {'gift_eligible': True, 'eligible_durations':
['year', "month', 'week'], "new_flow': True}}, 'title’': {'_content': 'West si

de'}, 'description': {'_content': 'Nerin, Huesca, Aragén, Spain'}, 'visibilit
y': {'ispublic': 1, ‘'isfriend': @, 'isfamily': @}, 'dates': {'posted': '16756
96479', 'taken': '2023-01-29 18:11:19', 'takengranularity': @, 'takenunknow
n': '@"', 'lastupdate': '1675700751'}, 'views': '61', 'editability': {'cancomm
ent': @, 'canaddmeta': 0}, 'publiceditability': {'cancomment': 1, 'canaddmet
a': 0}, 'usage': {'candownload': 1, 'canblog': @, 'canprint': @, 'canshare':
0}, 'comments': {'_content': '1'}, 'notes': {'note': [{'id': '721577212483758
00', 'photo_id': '52673136543', 'author': '145425803@N04', 'authorname': 'jav
iborbon', "authorrealname': 'Javi Borbén', 'authorispro': 1, 'authorisdelete
d': o, 'x': '261', 'y': '267', 'w': '37', 'h': '17', ' _content': 'Sercué', 'p
ro_badge': 'standard'}]}, 'people': {'haspeople': 0}, 'tags': {'tag': [{'id':
'145393664-52673136543-1905497"', 'author': '145425803@N04', 'authorname': 'ja
viborbon', 'raw': 'fanlo', '_content': 'fanlo', 'machine_tag': False}, {'id':
'145393664-52673136543-3540", 'author': '145425803@N04', 'authorname’': 'javib
orbon', 'raw': 'huesca', '_content': 'huesca', 'machine_tag': False}, {'id':
'145393664-52673136543-18149"', ‘'author': '145425803@N04', 'authorname': 'javi
borbon', ‘raw': 'aragon', '_content': 'aragon', 'machine_tag': False}, {'id':
'145393664-52673136543-2815", 'author': '145425803@N04', 'authorname’': 'javib
orbon', 'raw': 'spain', '_content': 'spain', 'machine_tag': False}, {'id': '1
45393664-52673136543-178912"', 'author': '145425803@N04', 'authorname': 'javib
orbon', 'raw': 'sobrarbe', '_content': 'sobrarbe', 'machine_tag': False}, {'i
d': '145393664-52673136543-69627"', 'author': '145425803@N04', 'authorname':
'javiborbon', 'raw': 'pyrenees', ' _content': 'pyrenees', 'machine_tag': Fals
e}, {'id': '145393664-52673136543-6214"', ‘'author': '145425803@Ne4', 'authorna
me': 'javiborbon', ‘raw': 'nieve', '_content': 'nieve’', 'machine_tag': Fals
e}, {'id': '145393664-52673136543-412"', ‘'author': '145425803@N04', 'authornam
e': 'javiborbon', 'raw': 'snow', '_content': 'snow', 'machine_tag': False},
{'id": '145393664-52673136543-199154", ‘'author': '145425803@Ne4', 'authornam
e': 'javiborbon', 'raw': 'cafion', '_content': 'canon', 'machine_tag': False},
{'id"': '145393664-52673136543-9812"', 'author': '145425803@NO4', 'authorname':
'javiborbon', 'raw': ‘'canyon', ' _content': 'canyon', 'machine_tag': False},
{'id': "145393664-52673136543-6817"', 'author': '145425803@N04', 'authorname’:
'javiborbon', ‘raw’': ‘'pueblo’, '_content': ‘'pueblo’, 'machine_tag': False},
{'id": "'145393664-52673136543-2267"', ‘'author': '145425803@Ne4', 'authorname’:
"javiborbon', ‘raw’': ‘'town', '_content’': 'town', 'machine_tag': False}, {'i
d': '145393664-52673136543-6061"', 'author': '145425803@N04', 'authorname': 'j
aviborbon', 'raw': 'mountaintown', '_content': 'mountaintown', 'machine_tag':
False}, {'id': '145393664-52673136543-1886"', 'author': '145425803@N04', 'auth
orname': 'javiborbon', 'raw': 'atardecer', '_content': 'atardecer', 'machine_
tag': False}, {'id': '145393664-52673136543-223"', 'author': '145425803@Ne4’,
"authorname': 'javiborbon', 'raw': ‘'sunset', ' _content': 'sunset', 'machine_t
ag': False}, {'id': '145393664-52673136543-14304', 'author': '145425803@N04°',
"authorname': 'javiborbon', 'raw': 'cielo', '_content': 'cielo', 'machine_ta
g': False}, {'id': '145393664-52673136543-282", 'author': '145425803@N04', 'a
uthorname': 'javiborbon', 'raw': 'sky', '_content': 'sky', 'machine_tag': Fal
se}, {'id': '145393664-52673136543-100895"', ‘'author': '145425803@N04', 'autho

rname': 'javiborbon', 'raw': 'sunsetsky', '_content': 'sunsetsky', 'machine_t



ag': False}, {'id': '145393664-52673136543-318165"', 'author': '145425803@NO
4', 'authorname': 'javiborbon', 'raw': 'cumbres', '_content': 'cumbres', 'mac
hine_tag': False}, {'id': '145393664-52673136543-691349', 'author': '14542580
3@Ne4', 'authorname': 'javiborbon', 'raw': ‘summits', '_content': 'summits',
'machine_tag': False}, {'id': '145393664-52673136543-101595"', 'author': '1454
25803@N04 "', 'authorname’: 'javiborbon', ‘raw': 'montafias’', '_content': 'monta
flas', 'machine_tag': False}, {'id': '145393664-52673136543-499', 'author': '1
45425803@N0O4 "', 'authorname': 'javiborbon', 'raw': 'mountains', '_content': 'm
ountains', 'machine_tag': False}, {'id': '145393664-52673136543-204721"', 'aut
hor': '145425803@N04', 'authorname': 'javiborbon', 'raw': 'geologia', '_conte
nt': 'geologia', 'machine_tag': False}, {'id': '145393664-52673136543-25697",
"author': '145425803@N04', 'authorname': 'javiborbon', 'raw': 'geology', ' _co
ntent': 'geology', 'machine_tag': False}, {'id': '145393664-52673136543-361",
"author': '145425803@Ne4', 'authorname': 'javiborbon', 'raw': 'naturaleza’,
'_content': 'naturaleza', 'machine_tag': False}, {'id': '145393664-5267313654
3-791', 'author': '145425803@N@4', 'authorname': 'javiborbon', ‘raw': 'natur
e', '_content': 'nature', 'machine_tag': False}, {'id': '145393664-5267313654
3-21538"', 'author': '145425803@N04', 'authorname': 'javiborbon', ‘raw': 'invi
erno', '_content': 'invierno', 'machine_tag': False}, {'id': '145393664-52673
136543-201"', 'author': '145425803@Ne4', 'authorname': 'javiborbon', 'raw': 'w
inter', '_content': 'winter', 'machine_tag': False}, {'id': '145393664-526731
36543-8948', 'author': '145425803@N04', 'authorname': 'javiborbon', 'raw': 'p
aisaje', '_content': 'paisaje', 'machine_tag': False}, {'id': '145393664-5267
3136543-1695', 'author': '145425803@Ne4', 'authorname': 'javiborbon', 'raw':
'landscape', '_content': 'landscape', 'machine_tag': False}]}, 'urls': {'ur
1': [{"type': 'photopage', '_content': 'https://www.flickr.com/photos/javibor
bon/52673136543/'}]}, 'media’: 'photo'}



In [26]: for key in photo_info:
value = str(photo_info[key])
print('\n' + key + "\t-->>\t' + value)



id -->> 52673136543

secret -->> 990888fdfb

server -->> 65535

farm -=>> 66

dateuploaded -->> 1675696479
isfavorite -=>> %]

license -->> 0

safety_level -=>> %]

rotation -=>> 0

originalsecret -->> 2930f4feod

originalformat -->> jpg
owner  -->> {'nsid': '145425803@N04', 'username': 'javiborbon', 'realnam
e': 'Javi Borbdén', 'location’': '‘', 'iconserver': '65535', ‘iconfarm': 66, 'pa

th_alias': 'javiborbon', 'gift': {'gift_eligible': True, 'eligible_duration
s': ['year', 'month', 'week'], 'new_flow': True}}

title -->> {'_content': 'West side'}

description -->> {'_content': 'Nerin, Huesca, Aragén, Spain'}
visibility -->> {'ispublic': 1, 'isfriend': @, 'isfamily': @}

dates -->> {'posted': '1675696479', 'taken': '2023-01-29 18:11:19', 'tak

engranularity': @, 'takenunknown': '@', 'lastupdate': '1675700751'}

views -=>> 61

editability -->> {'cancomment': @, 'canaddmeta': 0}

publiceditability -->> {'cancomment': 1, 'canaddmeta': 0}

usage -->> {'candownload': 1, ‘canblog': ©, 'canprint': @, ‘canshare’:
o}

comments -->> {'_content': '1'}

notes -->> {'note': [{'id': '72157721248375800', 'photo_id': '5267313654

3', 'author': '145425803@N04', 'authorname': 'javiborbon', 'authorrealname':
'Javi Borbdn', ‘'authorispro': 1, 'authorisdeleted': @, 'x': '261', 'y': '26
7', 'w': '37', 'h': '17', '_content': 'Sercué', 'pro_badge': 'standard'}]}

people -->> {"haspeople': 0}
tags -->> {'tag': [{'id': '145393664-52673136543-1905497"', 'author': '1

45425803@N04 ', 'authorname': 'javiborbon', 'raw': 'fanlo', '_content': 'fanl
o', 'machine_tag': False}, {'id': '145393664-52673136543-3540"', 'author': '14



5425803@N04', 'authorname': 'javiborbon', ‘'raw': ‘huesca', '_content': 'huesc
a', 'machine_tag': False}, {'id': '145393664-52673136543-18149', 'author': '1
45425803@N04', 'authorname': 'javiborbon', 'raw': 'aragon', '_content': 'arag
on', 'machine_tag': False}, {'id': '145393664-52673136543-2815"', 'author': '1
45425803@N04 ', 'authorname': 'javiborbon', 'raw': 'spain', '_content': 'spai
n', 'machine_tag': False}, {'id': '145393664-52673136543-178912"', 'author':
'145425803@N04 "', 'authorname': 'javiborbon', 'raw': 'sobrarbe', '_content':
'sobrarbe', 'machine_tag': False}, {'id': '145393664-52673136543-69627"', 'aut
hor': '145425803@N04', 'authorname': 'javiborbon', 'raw': 'pyrenees', '_conte
nt': 'pyrenees', 'machine_tag': False}, {'id': '145393664-52673136543-6214",
"author': '145425803@Ne4', 'authorname': 'javiborbon', 'raw': 'nieve', '_cont
ent': 'nieve', 'machine_tag': False}, {'id': '145393664-52673136543-412"', 'au
thor': '145425803@Ne4', 'authorname': 'javiborbon', 'raw': 'snow', '_conten
t': "snow', 'machine_tag': False}, {'id': '145393664-52673136543-199154', 'au
thor': '145425803@N04', 'authorname': 'javiborbon', 'raw': ‘'cafon', '_conten
t': 'cafon', 'machine_tag': False}, {'id': '145393664-52673136543-9812"', 'aut
hor': '145425803@N04', 'authorname': 'javiborbon', 'raw': 'canyon', ' _conten
t': 'canyon', ‘'machine_tag': False}, {'id': '145393664-52673136543-6817', 'au
thor': '145425803@N04', 'authorname': 'javiborbon', 'raw': ‘pueblo', '_conten
t': 'pueblo', 'machine_tag': False}, {'id': '145393664-52673136543-2267"', 'au
thor': '145425803@Ne4', 'authorname': 'javiborbon', 'raw': 'town', '_conten
t': "town', 'machine_tag': False}, {'id': '145393664-52673136543-6061', 'auth
or': '145425803@N04', 'authorname': 'javiborbon', 'raw': 'mountaintown’', '_co
ntent': "mountaintown', 'machine_tag': False}, {'id': '145393664-52673136543-
1886', 'author': '145425803@N04', 'authorname': 'javiborbon', 'raw': 'atardec
er', '_content': 'atardecer', 'machine_tag': False}, {'id': '145393664-526731
36543-223"', 'author': '145425803@N04', 'authorname': 'javiborbon', ‘'raw': 'su
nset', '_content': 'sunset’', 'machine_tag': False}, {'id': '145393664-5267313
6543-14304', 'author': '145425803@N04', 'authorname': 'javiborbon', 'raw': 'c
ielo', '_content': 'cielo', 'machine_tag': False}, {'id': '145393664-52673136
543-282"', ‘'author': '145425803@N04', 'authorname': 'javiborbon', ‘raw': 'sk
y', '_content': 'sky', 'machine_tag': False}, {'id': '145393664-52673136543-1
00895', 'author': '145425803@N04', 'authorname': 'javiborbon', 'raw': ‘'sunset
sky', '_content': 'sunsetsky', 'machine_tag': False}, {'id': '145393664-52673
136543-318165"', 'author': '145425803@Ne4', 'authorname': 'javiborbon', 'raw':
'cumbres', '_content': 'cumbres', 'machine_tag': False}, {'id': '145393664-52
673136543-691349"', 'author': '145425803@N04', 'authorname': 'javiborbon', 'ra
w': 'summits', '_content': 'summits', 'machine_tag': False}, {'id': '14539366
4-52673136543-101595"', 'author': '145425803@Ne4', 'authorname': 'javiborbon',
' ' _content': 'montafas’', 'machine_tag': False}, {'id': '145

raw': 'montanas',
393664-52673136543-499', 'author': '145425803@Ne4', 'authorname': 'javiborbo
n', 'raw': 'mountains', '_content': 'mountains', 'machine_tag': False}, {'i
d': '145393664-52673136543-204721"', 'author': '145425803@NeO4', 'authorname':

'javiborbon', 'raw': 'geologia', '_content': 'geologia', 'machine_tag': Fals
e}, {'id': '145393664-52673136543-25697"', ‘'author': '145425803@Ne4', 'authorn
ame': 'javiborbon', 'raw': 'geology', '_content': 'geology', 'machine_tag': F
alse}, {'id': '"145393664-52673136543-361"', 'author': '145425803@Ne4', 'author
name': 'javiborbon', 'raw': 'naturaleza', '_content': 'naturaleza', 'machine_
tag': False}, {'id': '145393664-52673136543-791"', 'author': '145425803@Ne4’,

"authorname': 'javiborbon', 'raw': 'nature', '_content': 'nature', ‘'machine_t
ag': False}, {'id': '145393664-52673136543-21538"', 'author': '145425803@N04"',
"authorname': 'javiborbon', 'raw': 'invierno', '_content': 'invierno', 'machi
ne_tag': False}, {'id': '145393664-52673136543-201"', 'author': '145425803@NO
4', 'authorname': 'javiborbon', 'raw': 'winter', '_content': 'winter', 'machi
ne_tag': False}, {'id': '145393664-52673136543-8948', 'author': '145425803@N0O
4', 'authorname': 'javiborbon', 'raw': 'paisaje', '_content': 'paisaje', 'mac

hine_tag': False}, {'id': '145393664-52673136543-1695', "author': '145425803@



No4', 'authorname': 'javiborbon', 'raw': 'landscape', '_content': 'landscap
e', 'machine_tag': False}]}
urls -->> {'url': [{'type': 'photopage’, '_content': 'https://www.flick

r.com/photos/javiborbon/52673136543/"'}]}

media -->> photo

TODO: take a look at the documentation

« flickr.photos.getRecent()_(https://www.flickr.com/services/api/flickr.photos.getRecent.html)
« flickr.stats.getPopularPhotos()_(https://www.flickr.com/services/api/flickr.stats.getPopularPhotos.html)
« flickr.photos.search()_(https://www.flickr.com/services/api/flickr.photos.search.html)

Exercise 0:

Create a Flickr account and get API tokens to use the APlIs.

Exercise 1:

Get a list of Flickr's photos and crawl the related information.

Exercise 2:

get the list of the photos with the most views on Flickr and crawl the related information.
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