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1 Python 38§ T T A5 4 A USRI 22

python manage. py makemigrations

python manage.py migrate —— run— syncdb

LRI =TT

python —m pip install — r requirement. txt

OISR R R TEHL Movielens I #H 56 #5225 | 7 A S 0E 4y,

python populate ratings. py
python populate_movie. py
python populate_movie_ description. py

python populate ratings. py
ARSI T .
=R ATEIE

import os

import urllib. request

import django

import datetime

import decimal

from tgdm import tgdm

os. environ. setdefault('DJANGO SETTINGS MODULE', 'Recs.settings')
django. setup()

from Analytics. models import Rating

£ AT 5t

defcreate_rating(user id, content id, rating, timestamp):ating = Rating(user_id = user id, movie_

id = content id, rating = decimal. Decimal (rating), rating timestamp = datetime. datetime.
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fromtimestamp(float(timestamp)))
rating. save()
return rating
# e B 43id %
def download ratings():
URL = 'https://raw. githubusercontent. com/sidooms/MovieTweetings/master/latest/
ratings. dat'
response = urllib. request.urlopen(URL)
data = response. read()
print('download finished')
return data. decode( 'utf — 8")
= MR T A BV Fodi
def delete_db():
print('truncate db')
Rating. objects.all().delete()
print('finished truncate db')
def populate():
delete db()
ratings = download ratings()
for rating in tqdm(ratings. split(sep="\n")):
r = rating.split(sep="::")
if len(r) ==
create rating(r[0], r[1], r[2], r[3])

if name == '__main_ _':
print("Starting MovieRecs Population script...")
populate()
# python populate movie. py #H &0 HS
#FATELE
import os
import urllib. request
from tgdm import tgdm
os. environ. setdefault('DJANGO SETTINGS MODULE', 'Recs.settings')
import django
django. setup()
from Movies. models import Movie, Genre
& B — A L B T IR AT
def create movie(movie id, title, genres):
movie = Movie.objects.get or_create(movie id=movie_id)[0]
title and year = title.split(sep="(")
movie. title = title and year[O0]

movie.year = title and year[1][:—1]
if genres:
for genre in genres. split(sep="1]"):

g = Genre.objects.get or create(name = genre)[0]
movie. genres. add(g)
g. save()

movie. save( )
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return movie

£ TCHCH 52 E
def download movies (URL = 'https://raw. githubusercontent. com/sidooms/MovieTweetings/
master/latest/movies.dat'): # F #k B 5 B iR

response = urllib.request.urlopen(URL)
data = response. read()
return data. decode( 'utf — 8")
U R 22 T A A R U S A Bk
def delete db():
print('truncate db')
movie count = Movie. objects.all().count()
if movie count > 1:
Movie. objects.all().delete()
Genre. objects. all().delete()
print('finished truncate db')
def populate():
movies = download movies()
if len(movies) == 0:
print('The latest dataset seems to be empty. Older movie list downloaded. ')
print ( 'Please have a look at https://github. com/sidooms/MovieTweetings/issues
and see if there is an issue')
movies = download movies(
"https://raw. githubusercontent. com/sidooms/MovieTweet ings /master/ snapshots/100K/movies. dat ')
print('movie data downloaded')
for movie in tgdm(movies. split(sep= "\n')):
m = movie.split(sep="::")
if len(m) == 3:
create movie(m[0], m[1], m[2])

1 1.

if name _ == '__main _
print("Starting MovieGeeks Population script...")
delete db()
populate()
# python populate movie description. py A &0
£ 3 AP
import os
import django
import json
import pandas as pd
import requests
from tgdm import tgdm
os. environ. setdefault('DJANGO SETTINGS MODULE', 'Recs.settings')
django. setup()
from Recommender. models import MovieDecriptions
£ 3R R B O R A
from Analytics. models import Rating
def get descriptions with movieid(movie id):
url = "https://api.themoviedb. org/3/find/tt{}?external source = imdb_id&api key = {}"
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api_key = get api key()
format url = url.format(movie id, api key)
r = requests.get(format url)
for film in r. json()[ 'movie results']:
md = MovieDecriptions. objects.get _or create(movie id=movie id)[0]
£ RAF
nd. imdb_id = movie_ id
if 'title' in film:
md. title = film['title']
= {RAFHLE T A
if 'overview' in film:
nd. description = film[ 'overview']
#RAFHE AR
if 'genre ids' in film:
md. genres = film[ 'genre ids']
if len(md. description) > 0:
nd. save()
# print("{}: {}". format(movie id, r.json()))
2 0 2R 22 T AE TR EOHE U S I B
def delete db():
print('truncate db')
MovieDecriptions. objects. all(). delete()
print('finished truncate db')
def get_api_key(): H FRHL APT 1) 4
cred = json.loads(open(".prs").read())
return cred[ 'themoviedb apikey']
NN €
def load all ratings():
= 48 HUAH DG 31 1) K Al
colunmns = [ 'movie id']
ratings_data = Rating.objects.all().values( * columns)
movie ids = pd.DataFrame.from_records(ratings_data, columns = columns)
movie ids = movie_ ids.drop_duplicates(subset = None, keep = 'first', inplace = False)
movie ids = movie ids.reset index()

return movie ids

if name == ' main_': # TR
print("Starting MovieRecs Population script...")
delete db()
movie ids = load_all_ratings()
movie ids = movie ids.iloc[:, 1]

for movie id in tgdm(movie ids.values):
get _descriptions with movieid(movie id)
J€ B9 B4 R A7 42 pgAdmind o B 3-3 FioR
Python #7417 IERCE L3 AP 3-4 5
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from tgdm import tgdm
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from datetime import datetime

import pandas as pd

import psycopg2

from scipy. sparse import coo matrix, csr matrix

import numpy as np

os. environ. setdefault("DJANGO SETTINGS MODULE", "Recs.settings")
import django

django. setup()

= AR SE T4

from Analytics. models import Rating

from Recs import settings

class ItemSimilarityMatrixBuilder(object) :

def __init__(self, min overlap =15, min sim=0.2):

Z RS HE 1R H 2 A PR o P A
self.min_overlap = min_overlap

= /AR LE

self.min_sim = min_sim

self.db = settings.DATABASES[ 'default'][ 'ENGINE']

# ratings: P UE . save: JEA PRAT BIAHE 1FE, BROINPRAT
def build(self, ratings, save = True):
print("calculating similarities ... using {} ratings". format(len(ratings)))
start_time = datetime.now()

print("Creating ratings matrix")

ratings[ 'rating'] = ratings[ 'rating'].astype(float)
3B EA user_id BFEI VRS, IFMH —fb Ak B

ratings[ 'avg'] = ratings.groupby('user id')['rating'].transform(lambda x: normalize(x))

248 user_id, movie id %54 pandas {25, DAfE J= &
ratings[ 'avg'] = ratings['avg'].astype(float)

ratings[ 'user id'] = ratings['user id'].astype('category')
ratings[ 'movie id'] = ratings['movie id'].astype('category')
£ R ER A VT 400 B, WA TP R A ER 0 M A

coo = coo matrix((ratings['avg'].astype(float),

(ratings[ 'movie id'].cat.codes. copy(),
ratings[ 'user id'].cat.codes. copy())))
FIHR AT E B ES A, M EITEE 1B E 2 45800 0 P

print("Calculating overlaps between the items")

overlap matrix = coo.astype(bool).astype(int).dot(coo. transpose().astype(bool). astype(int))

# H &4 KT min_overlap I H %5

number_of overlaps = (overlap matrix > self.min_overlap).count nonzero()

print("Overlap matrix leaves {} out of {} with {}". format(number of overlaps, overlap matrix.

count nonzero( ), self.min overlap))

print("Rating matrix (size {}x{}) finished, in {} seconds". format

(coo. shape[ 0], coo. shape[1],datetime. now() - start time)) sparsity_ level
shape[0] / (coo. shape[0] * coo.shape[1]))

print("Sparsity level is {}". format(sparsity level))

start_time = datetime.now()

F WAL —> T 0 B R ALLBE B
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print("Calculating similarity between the items")
cor = self.calculating similarity(coo)

#cor = cosine similarity(coo, dense output = False)
# print(type(cor))

# print(cor)

0 AR ARLRE K T e /ML BE Y TT R, HEAT 0 Iy A A
cor = cor.multiply(cor > self.min_sim)

£ AR R T /NE SR ITER, SEAT 0 A7 A

cor = cor.multiply(overlap matrix > self.min overlap)

print(cor)

movies = dict(enumerate(ratings[ 'movie id'].cat.categories))

print('Correlation is finished, done in {} seconds'. format(datetime.now() — start time))
if save:

start_time = datetime.now()

print('save starting')

if self.db == 'django.db. backends. postgresql':

self. save_similarity(cor, movies)

print('save finished, done in {} seconds'. format(datetime.now() — start time))
return cor, movies

# i EAHRUE AL, N sklearn 15 2 )7 &

def calculating similarity(self, coo):

= M 18 A0 M e Numpy %5020

data_array = coo.toarray()

data_array = check array(data array)

o 7 TR AN LY 5 , RIVAT TR A4 [ 45 T8 3 07 B X0 IO AR 3, #2471 SR A

#[[123] [[123] [[149] [14, 14]
#[123]] [123]] [149]]
norms = np.einsum('ij,ij—>1i', data array, data array)

np. sqrt(norms, norms)

norms[norms == 0.0] = 1.0

data array /= norms[:, np.newaxis]

#3558 2 J5 48 nunpy JE 1 22 4 B4 B0 4 9 SciPy JE OB G AR B PR AT, A I R Y AE
array sparse = csr matrix(data array)

sim _matrix = array sparse (@ array sparse.transpose()

return sim_matrix

def save similarity(self, sim matrix, index, created = datetime.now()):

# 1 B If B ]

start_time = datetime.now(

print('truncating table in {} seconds'. format(datetime.now() — start time))

sims = []

no_saved = 0

start time = datetime.now()

print('instantiation of coo_matrix in {} seconds'.format(datetime.now() — start time))
£ THEAR L3 A ks

coo = coo_matrix(sim_matrix)

csr = coo. tocsr()

query = "insert into similarity (created, source, target, similarity) values % s;
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conn = self.get connect()

cur = conn. cursor()

cur. execute( 'truncate table similarity')

print('{} similarities to save'. format(coo.count nonzero()))
= 76 AL AR AL EE R R

XS, ys = coo.nonzero()

for x, y in tgdm(zip(xs, ys), leave = True):

if x == y:
continue
sim = csr[x, y]

& AR S 19 1

if sim < self.min_sim:

Continue

if (len(sims)) == 500000:

psycopg2. extras. execute values(cur, query, sims)

sims = []

print("{} saved in {}".format(no_saved, datetime.now() — start time))
= O A L i B

new_similarity = (str(created), index[x], index[y], sim)

no_saved += 1

sims. append(new_similarity)

psycopg2. extras. execute_values(cur, query, sims, template = None, page size = 1000)

conn. commit()

print('{} Similarity items saved, done in {} seconds'. format(no saved, datetime. now() — start

time))
(@ staticmethod

= PO P 4 R Y
def get connect():

ifsettings. DATABASES[ 'default'][ 'ENGINE'] == 'django. db. backends. postgresql':

dbUsername = settings.DATABASES[ 'default'][ 'USER']
dbPassword = settings.DATABASES[ 'default'][ 'PASSWORD']
dbName = settings.DATABASES[ 'default'][ 'NAME']

# H 2 R A 5

conn_str = "dbname = {} user = {} password = {}". format(dbName, dbUsername, dbPassword)

conn = psycopg?2.connect(conn_str)

return conn

= fo A R 2

def check array(array, dtype = "numeric", order = None) :
array_orig = array

dtype numeric = isinstance(dtype, str) and dtype == "numeric"
dtype orig = getattr(array, "dtype", None)

if dtype numeric:

if dtype orig is not None and dtype orig.kind == "0":
£ RS AR — XS 5, W 3 o i R

dtype = np.float64

else:

dtype = None
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if np.may_share memory(array, array orig):
array = np.array(array, dtype = dtype, order = order)
return array

29 f

def normalize(x):

x = x.astype(float)

= A A

x sum = x.sum()

2HERT oL R

x num = x.astype(bool). sum()

#iH5EHE

x_mean = 0

if x num > 0:

X mean = x_sum / x_num

if x num == 1 or x.std() == 0:

return 0.0

return (x — x mean) / (x.max() — x.min())

= InE A B

def load all ratings(min ratings=1):

= SR DG A 1 o

columns = ['user_ id', 'movie id', 'rating', 'type']

ratings_data = Rating.objects.filter(user id__range= (0, 30000)).values( * columns)
ratings = pd.DataFrame.from records(ratings data, columns = columns)
#1043 2, Gt A P 1D P4 A I H A

user_count = ratings[['user id', 'movie id']].groupby( 'user_ id').count()

user _count = user count.reset index()

WU PE 43 3 H BB i nin_ratings 7 A JH  ID
user ids = user count[user count[ 'movie id'] > min ratings]['user id']
= WU P 1D AP 4 O T SR

ratings = ratings[ratings['user_id'].isin(user_ids)]
=W VT o BN e 4 P R A

ratings[ 'rating'] = ratings[ 'rating'].astype(float)
return ratings

def main():

print("Calculation of item similarity")

all ratings = load all ratings()
ItemSimilarityMatrixBuilder().build(all ratings)

if name == '__main__':

main()

2. WEFESfE
MAERLIT
49 ATHE A

import numpy as np

import pandas as pd
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import os
import psycopg2
from tgdm import tgdm
from datetime import datetime
from scipy. sparse import coo matrix
os. environ. setdefault("DJANGO SETTINGS MODULE", "Recs.settings")
import django
django. setup()
£ 3 AT EE
from Analytics. models import Rating
from Recs import settings
class MatrixFactorization(object) :
# G 2P 446 B
def _init (self, min sim=0.1):
self.min_sim = min_sim
self.db = settings.DATABASES[ 'default'][ 'ENGINE']
def train(self, c_ui, factors = 50, regularization = 0.01, iterations=15):
print("calculating Matrix ... using {} ratings". format(len(c ui)))
start_time = datetime.now()
print("Creating ratings matrix")
c_ui[ 'rating'] = (c_ui['rating'] — c_ui['rating'].min()) / (c_ui['rating'].max() — c_ui['rating'].
min())
c ui[ 'rating'] = c_ui[ 'rating'].astype(float)
£ E A user_id By PEST, IR — 1L AL
#c ui['avg'] = c_ui.groupby('user id')['rating'].transform(lambda x: normalize(x))
£ 4l user_id.movie_id ¥4 pandas 85I, LI X
#c ui['avg'] = c_ui['avg'].astype(float)
c ui[ 'user id'] = c_ui['user id'].astype( 'category')
c ui[ 'movie id'] = c_ui[ 'movie id'].astype( 'category')
£ F E T 440 B, A T4 B BE A 0 R
coo = coo_matrix((c_ui[ 'rating'].astype(float),
(c_ui[ 'movie id'].cat. codes. copy(),
c_ui[ 'user_id'].cat.codes. copy())))
users, items = coo. shape
print("Ratings matrix finished, in{} seconds". format(datetime.now() — start_time))
start_time = datetime.now()
print("Calculating ALS....")
= BEBLI AR AL PIAS B i SCHE RS X R Y
X = np.random. rand(users, factors) % 0.01
Y = np.random. rand(items, factors) % 0.01
cui, ciu = coo. tocsr(), coo.T. tocsr()
for iteration in range(iterations):
self. least squares cg(cui=cui,X=X,Y=Y, regularization = regularization, )
self. least squares cg(cui=ciu,X=Y,Y=X, regularization = regularization, )
print("Rating matrix (size {}x{}) finished, in {} seconds". format(coo. shape[0],
coo. shape[1], datetime.now() — start time))

= FH P R AL BE 355
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sim = np.dot(X, Y.T)
movies = dict(enumerate(c_ui[ 'movie id'].cat.categories))
users_ = dict(enumerate(c_ui[ 'user id'].cat.categories))
self. save similarity(sim matrix = sim, movies = movies , users = users_)
# print(sim)
# self. rmse(coo, sim)
return X, Y
# ALS 559 / 3L B A B vk
# A g = oo
def least_squares_cg(self, cui, X, Y, regularization, cg_steps=3):
# M BT
users, factors = X.shape
YtY = Y.T.dot(Y) + regularization * np.eye(factors)
for u in range(users):
FRTH PP
x = X[u]
£ r = (YtCuPu — (YtCuY.dot(Xu), ANif% YtCuy
r = — YtY.dot(x)
for i, confidence in self.nonzeros(cui, u):
r += (confidence — (confidence — 1) % Y[i].dot(x)) * Y[i]
p = r.copy()
rsold = r.dot(r)
for it in range(cg steps):
#3H5 Ap = YtCu¥p - JFIESLPRIHE vtCuy
Ap = YtY.dot(p)
for i, confidence in self.nonzeros(cui, u):
Ap += (confidence — 1) % Y[i].dot(p) * Y[i]
# T CG bRifE
alpha = rsold / p.dot(Ap)
x += alpha * p
r —= alpha * Ap
rsnew = r.dot(r)
p = r + (rsnew/ rsold) * p
rsold = rsnew
X[u] = x
3R [l CSR A BFIEE TR MR G FIE

def nonzeros(self, m, row):

nun nn

returns the non zeroes of a row in csr_matrix
for index in range(m. indptr[row], m. indptr[row + 1]):
yield m. indices[ index], m.data[ index]
def rmse(self, coo, sim):
£ BB I KT 0 B AU
start_time = datetime.now()
print('instantiation of coo_matrix in {} seconds'. format(datetime.now() — start time))
csr = coo. tocsr()
print('Calculating rmse....")

IR RN R E
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mse = 0.0
xS, yS = coo.nonzero( )
number = len(coo.data)

for x, vy in tgdm(zip(xs, ys), leave = True):
y.r = csr[x, y]
ify r>0:
y_hat = sim[x][y]
square_error = (y_r — y hat) %x 2
mse += square_error
print('RMSE {}'. format((mse / number) *x* 0.5))
(@ staticmethod
P S
def get_connect() :
if settings.DATABASES[ 'default'][ 'ENGINE'] == 'django. db. backends. postgresql':
= I P 44 s Y
dbUsername = settings.DATABASES[ 'default'][ 'USER']
dbPassword = settings.DATABASES[ 'default'][ 'PASSWORD']
dbName = settings.DATABASES[ 'default'][ 'NAME']

# H 45 R R A B
conn_str = "dbname = {} user = {} password = {}". format(dbName,
dbUsername,
dbPassword)

conn = psycopg?2.connect(conn_str)
return conn
# H AR RLUEE 8935 RO A
def save similarity(self, sim matrix, movies, users, created = datetime. now()):

start time = datetime. now()

print('truncating table in {} seconds'. format(datetime.now() — start time))
sims = []
no saved = 0

start time = datetime.now()
print('instantiation of coo matrix in {} seconds'.format(datetime.now() — start time))
query = "insert into similarity mf (created, user id, movie id, similarity) values % s;"
conn = self.get connect()
cur = conn.cursor()
cur. execute( 'truncate table similarity mf')
print('{} similarities to save'. format(len(sim matrix)))
= JH PR Bl RE IC i
row, column = sim matrix. shape
for i in tgdm(range(row)):
for j in range(column) :
sim = sim matrix[i][7]
if sim < self.min_sim:
continue
if (len(sims)) == 500000:
psycopg2. extras. execute_values(cur, query, sims)
sims = []
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print("{} saved in {}". format(no_ saved, datetime.now() — start time))
£ FH P T 43 F fB1 B ) At
new_similarity = (str(created), users[j], movies[i], sim)

no saved += 1

sims. append(new_similarity)

psycopg?. extras. execute values(cur, query, sims, template = None, page size = 1000)
conn. commit()

print('{} Similarity items saved, done in {} seconds'. format(no saved, datetime.now() — start_
time))

# RBOT o B

def load all ratings(min ratings=1):

columns = [ 'user_id', 'movie_id', 'rating', 'type', 'rating timestamp']

ratings_data = Rating.objects.all().values( * columns)

ratings = pd.DataFrame.from records(ratings data, columns = columns)

user count = ratings[[ 'user id', 'movie id']].groupby('user id').count()
user_count = user_ count.reset index()

user ids = user count[user count[ 'movie id']>min ratings]

[ 'user_id']

& FEICPE 43 3 A AR T P 44

ratings = ratings[ratings['user id']. isin(user_ids)]

ratings[ 'rating'] = ratings[ 'rating'].astype(float)

return ratings

if  name _ == '__main__':
all ratings = load all ratings()
model = MatrixFactorization(min sim=0.1)

X, Y = model.train(c_ui=all ratings, factors =50, regularization=0.01, iterations=1)

3. LDA =5
MAERLIT

AL

import os

from tgdm import tgdm

import psycopg?2

from datetime import datetime

from scipy. sparse import coo matrix

os. environ. setdefault("DJANGO SETTINGS MODULE", "Recs.settings")
import django

from Recs import settings

import numpy as np

django. setup()

from nltk. tokenize import RegexpTokenizer

from stop_words import get_ stop_ words

from gensim import corpora, models, similarities

from Recommender.models import MovieDecriptions, LdaSimilarity

Ny A R
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class LdaModel (object) :
def __init_(self, min sim=0.1):
self.min sim = min_sim;
self.db = settings.DATABASES[ 'default'][ 'ENGINE']
def train(self, data = None, docs = None) :
= B
if data is None:
data, docs = load data()
NUM_TOPICS = 10
self.build_lda_model(data, docs, NUM_TOPICS)
def build lda model(self, data, docs, n topics = 5):
texts = []
# P43 1)
tokenizer = RegexpTokenizer(r'\w+ ')
for d in tqgdm(data) :
raw = d. lower()
tokens = tokenizer. tokenize(raw)
= FBR A5 R
stop_tokens = self.remove stopwords(tokens)
stemmed_tokens = stop_tokens
texts. append( stemmed tokens)
£ g gt 1] S
dictionary = corpora.Dictionary(texts)
# B BE LR
corpus = [dictionary.doc2bow(text) for text in texts]
lda_model = models. ldamodel. LdaModel (corpus = corpus, id2word = dictionary, num_topics = n_
topics)
index = similarities.MatrixSimilarity(corpus)
self.save similarities with postgresql(index, docs)
return dictionary, texts, lda model
(@ staticmethod
def remove stopwords(tokenized data):
# R A5 AR
en _stop = get stop words('en')
stop tokens = [token for token in tokenized data if token not in en stop]
return stop tokens
= R B2 AR DL B2
def save_similarities with postgresql(self, index, docs, created= datetime.now()):
start_time = datetime. now()
print(f'truncating table in {datetime.now() — start_time} seconds')

sims = []

start_time = datetime. now()
£ B W B AR

coo = coo_matrix(index)
csr = coo. tocsr()

print(f'instantiation of coo matrix in {datetime.now() — start time} seconds')
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query = "insert into lda similarity (created, source, target, similarity) values % s;
conn = self.get_conn()
cur = conn. cursor()
# cur. execute( 'drop table 1da_similarity')
# cur. execute( 'ALTER TABLE lda similarity ADD COLUMN similarity decimal(8, 7) NOT NULL')
cur. execute( 'truncate table lda_similarity')
print(f'{coo. count nonzero()} similarities to save')
£ AEALE X L
XS, ys = coo.nonzero()
for x, y in zip(xs, ys):

if x == y:

continue

sim = float(csr[x, y])

x_1id = str(docs[x].movie id)

y_id = str(docs[y].movie id)

# W 4Y sin B0 T nin_sim (Y TA sim

if sim < self.min_ sim:

continue
if len(sims) == 100000:

psycopg?2. extras. execute values(cur, query, sims)

sims = []

print(f"{no_saved} saved in {datetime.now() — start time}")
new similarity = (str(created), x id, y id, sim)

no saved += 1
sims. append(new_similarity)
psycopg?. extras. execute values(cur, query, sims, template = None, page size = 1000)
conn. commit()
print('{} Similarity items saved, done in {} seconds'.format(no saved, datetime.now() —
start time))
£ IO 4 A Y
(@ staticmethod
def get conn():
dbUsername = settings.DATABASES[ 'default'][ 'USER']
dbPassword = settings.DATABASES[ 'default'][ 'PASSWORD']
dbName = settings.DATABASES[ 'default'][ 'NAME']

# H 2 R A 5
conn_str = "dbname = {} user = {} password = {}". format(dbName,
dbUsername,
dbPassword)

conn = psycopg2.connect(conn_str)
return conn
R B R R
def load_data():
docs = list(MovieDecriptions. objects.all())
data = ["{}, {}, {}". format(d. title, d.genres, d.description) for d in docs]
if len(data) == 0:

print("No descriptions were found, run populate sample of descriptions")
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return data, docs

if name _ == '__main__':
print("Calculating lda model...")
data, docs = load data()

lda = LdaModel()

1lda. train(data, docs)

3.3.3 #EQOXHY

TE5E SO B M G- AT I SRR R S BT

1. MITHELHERE
A RARAL AN T .
£ ATENM

from decimal import Decimal
from Collector. models import Log
from django. db. models import Count
from django. db. models import Q
from django. db. models import Avg
from Recsmodel. baseModel import baseModel
= AT R
class Popularity(baseModel) :
def predict score(self, user id, item_ id):
return None
def recommend items(self, user id, num=6):
return None
(@ staticmethod
= 6 BB ULAT I Fom 9 L B
def recommend_items_from_log(num=6):
items = Log.objects.values('content id')
items =
sorted items =

return sorted items[ :num]

2. HPRAPHEE
R ARSI

2 RAREMA

from Recsmodel. baseModel import baseModel
from Analytics.models import Rating

from django. db. models import Q

import time

from decimal import Decimal

from Recommender. models import Similarity

class NeighborhoodRecs(baseModel) :

items. filter(event = 'like').annotate(Count("user id"))

sorted(items, key = lambda item: — float(item['user id count']))
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def init (self, neighborhood size =10, min sim=0.1):
= ST A8, T /BRI, B R A i 2R
self. neighborhood_size = neighborhood_size
self.min_sim = min_sim
self.max_candidates = 100

def recommend items(self, user id, num=6):

2 IO T P A o BT 1S

Rating. objects. filter(user id = user id).order by(' - rating')

active_user_items =
[0: self.max_candidates]
# print(user_id, active user items.values())
return self. recommend item by ratings(active user items.values(), num)
i
def recommend_item by ratings(self, active user_ items, num=6):

2R B PR 3 Y U] 3R ] S

if len(active user items) == 0:
return {}
# bR ic i [a]
start = time. time()
movie ids = {movie[ 'movie id']: movie[ 'rating'] for movie in active user_ items}
= P-4y
user mean = sum(movie ids.values()) / len(movie ids)
candidate items = Similarity.objects. filter(Q(source__in = movie_ ids.keys())& ~

Q(target in=movie ids.keys())& Q(similarity gt= self.min sim))

# print(candidate items)
candidate items.order by('-— similarity')[:self.max candidates]

candidate items =

recs = dict()

for candidate in candidate_ items:
target = candidate. target
pre = 0

sim_sum = 0
rated items = [1i for i in candidate items if i. target == target][: self.

neighborhood_size]
# print(rated items)
if len(rated items) > 0:
for sim_item in rated_items:
r = Decimal(movie ids[sim item.source] — user mean)
pre += sim_item.similarity * r
sim_sum += sim_item. similarity

2 JCH AR R B v B4 BT A T A

if sim_sum > 0:

recs[target] = {'prediction': Decimal(user mean) + pre / sim sum,
'sim_items': [r. source for r in rated items]}
£ ) i 35 L ok A I H AT 432
sorted items = sorted(recs. items(), key = lambda item: — float(item[1][ 'prediction']))
[ :num]

return sorted_items

#1153 B
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def predict score(self, user id, item_ id):

user_items = Rating.objects.filter(user id= user id)
user_ items = user_ items.exclude(movie id = item id).order by('— rating')[:100]
movie ids = {movie.movie_id: movie.rating for movie in user_ items}

return self. predict score by ratings(item_id, movie ids)
def predict score by ratings(self, item id, movie_ ids):
top = Decimal(0.0)
bottom = Decimal(0.0)
ids = movie ids.keys()
mc = self.max candidates
ER ISii N R AL
candidate items = (Similarity.objects.filter(source _in= ids)
.exclude(source = item id)
.filter(target = item_id))
candidate items = candidate items.distinct().order by('- similarity')[ :mc]
if len(candidate items) == 0:
return 0
for sim_item in candidate items:
r = movie ids[sim item. source]
top += sim_item.similarity % r
bottom += sim item.similarity

return Decimal (top/bottom)

3. HELNEHE
AR T

# AR
from decimal import Decimal
from django. db. models import Q
from Analytics. models import Rating
from Recommender. models import MovieDecriptions, LdaSimilarity
from Recsmodel. baseModel import baseModel
N AR R
class ContentBasedRecs(baseModel ) :
def _init (self, min sim= 0.1):
self.min_sim = min_sim
self.max_candidates = 100
5T N B R A 8
def recommend items(self, user id, num=6):
active user items = Rating.objects.filter(user id= user_ id).order by('- rating')[:100]
return self. recommend items by ratings(user_id, active user items.values(), num)

def recommend_items_by ratings(self,user_id,active_user_items,num=6):

if len(active user items) == 0:
return {}
movie ids = {movie[ 'movie id']: movie[ 'rating'] for movie in active user items}

user mean = sum(movie ids.values()) / len(movie ids)
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= VST A A I AR B

sims = LdaSimilarity.objects. filter(Q(source in=movie ids.keys())
&~Q(target in=movie ids.keys())
&)(similarity _gt = self.min_sim))

print(active user items)

sims = sims.order by('- similarity')[:self.max candidates]

recs = dict()

targets = set(s.target for s in sims if not s.target == '')

for target in targets:

pre = 0
sim sum = 0
rated items = [1i for i in sims if i.target == target]

if len(rated items) > O:
for sim item in rated items:
r = Decimal(movie ids[sim item.source] - user mean)
pre += sim_item. similarity * r
sim_sum += sim_item. similarity
if sim_sum > 0:
recs[target] = {'prediction': Decimal(user mean) + pre / sim sum,
'sim_items': [r.source for r in rated items]}
return sorted(recs. items(), key = lambda item: — float(item[1]['prediction']))[ :num]
def predict_score(self, user id, item_ id):

return None

3.3.4 EHIE

FL R A7 2R 0 e EEWSCHR P A7 O 5 5 B L F000 47

unction add log(user id, event type, content id, session_id, csrf token) {
$ . ajax({
type: 'POST’,
url: '/collect/log/',
L& VIRl €/

data: {
"csrfmiddlewaretoken": csrf_ token,
"event type": event type,
"user_id": user_id,
"content_id": content id,
"session_id": session_id

t

fail: function () {
console. log('log failed(' + event type + ')')
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3.3.5 FHmi%it

XF 90T 7R 0 O 2 RN A% S AR R B RS AR R B A R AT B R [R] T T
ENGLORZIT N

TE views SCHFH 2 SOOI BRES . 25 0 B 25 1) AR 55 % K 3% heep 15 K B 33 20 pR 50w R
15 views ¢ ABE E QI8 HTML B, 45 i 277 91 R 2 B4 P o 76 i A0 v 42
templates fl index. html 3CHF, htm! SCE A AR H F0 . AHCRE T .

<!DOCTYPE html >
< html lang = "en">
< head >
{% load static %}
< meta charset = "UTF — 8">
<meta http — equiv = "X — UA — Compatible" content = "IE = edge">
< meta name = "viewport" content = "width = device — width, initial — scale=1">
<title>MovieRes </title>
<!—- Bootstrap —— >
< link href = "https://cdn. jsdelivr. net/npm/bootstrap @ 3. 3. 7/dist/css/bootstrap. min.
css" rel = "stylesheet">
< link href = "https://cdn. jsdelivr. net/npm/bootstrap@3. 3. 7/dist/css/bootstrap — theme.
min. css" rel = "stylesheet">
<!—— HTML5 shim and Respond. js for IE8 support of HTML5 elements and media queries ——>
<!—— WARNING: Respond. js doesn't work if you view the page via file:// ——>
<!I-—[if It IE9]>
< script src = "https://cdn. bootcss. com/html5shiv/3. 7. 3/html5shiv. js"></script >
< script src = "https://cdn. bootcss. com/respond. js/1.4.2/respond. min. js"></script >
<![endif] ——>
< script src = "https://cdn. bootcss. com/html15shiv/3.7.3/html5shiv. js"></script >
< script src = "https://cdn. bootcss. com/respond. js/1.4.2/respond. min. js"></script >
< script src = "https://cdn. bootcss. com/jquery/1.12.2/jquery. min. js"></script >
< script src = "https://cdn. jsdelivr. net/npm/bootstrap@ 3. 3. 7/dist/js/bootstrap. min. js">
</script>
<script src="{% static 'js/collector.js' % }"></script >
< script >
function get url(movieid) {
return 'https://api. themoviedb. org/3/find/tt' + movieid + '?external_ source =
indb id&api key = {{ api key }}'
}
</script>
< style type = "text/css">
. bg — navbar {
background: rgb(0,127,246);
width: 100 % ;

.navbar — nav> 11> a:hover({
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text — decoration: underline;
background: none;

}

.container — fluid{
margin — top: 50px;
padding — top: 12px;
padding — left: 100px;
padding — right: 100px;

}

.nav — sidebar{
background — color: white;

}

.well{
background: white;
border: none;

}

. form — control{
height: 30px;
border: none;

}

. input — group — addon{
height: 30px;
border: none;

}

.btn - primary{
border: none;
background: rgb(0,127,246);

}

. line — clamp{
overflow: hidden;
font — size: 14px;
height: 40px;

}

. line — clamp — rating{
overflow: hidden;
text — overflow: ellipsis;
font — size: 8px;
height: 30px;

}

. pagination — bottom{
text —align: center;

}

.right — content {
overflow: hidden;

}

[class * ="col—-"] {

margin — bottom: — 99999px;
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padding — bottom: 99999px;
}
</style>
{% block head % }{ % endblock % }
</head >
< body >
< div class = "container — fluid">
< nav class = "navbar navbar — transparent navbar — expand — x1 bg — navbar navbar — fixed —
top">
< div class = "navbar — header">
< button type = "button" class = "navbar — toggle"
data — toggle = "collapse" data - target = ".navbar — collapse">
< span class = "sr - only"> Toggle navigation </span >
< span class = "icon — bar"></span >
</button >
< div class = "navbar — left">

<ul class = "nav navbar — nav">

< 1i><a class = "navbar — brand" style = "color: white" href ="/">
MovieRes </a></1i>
<li>< a style = "color: white" href = "/analytics/user/{{user _
id}}/"> User: {{ user_id }} </a></1i>
</ul >
</div >
</div>
<!—-— Search ——>

< div class = "nav nav — pills pull — right">
< form class = "navbar — form" action="/movies/search/">
< div class = "input — group">

< input type = "search" name = "q" class = "form — control" placeholder =
"Search" style = "background — color:white;" maxlength="40" />

< span class = "input — group — btn">

< button class = " input — group — addon" style = "width: 40px;
background: rgb(242,242,242)">
< span class = "glyphicon glyphicon — search"></span >

</button>
</span >
</div>
</form>
</div>
</nav >
<!-— end of top ——>

< div class = "row row — fluid">
{% block content % }{ % endblock content % }
</div>
</div>
</div>
< script >
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</script>
</body >
</html >
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