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5 TURLZHSA

URLZHEA BRI / AARE / NEED-SUmE-IARR 2-JupyterNotebook 2

SRES ETER #SEREADME g BER
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AR

H}|=: URL X&&A
#EBDOS Online ABUETA, MR ABHURLAHSA, SABIRLHIHOFS,

ERMMEIESEwWeb FEHKR: http://linktime-public.oss-cn-gingdao.aliyuncs.com/Project_online/Jupyter/movi
es_metadata.csv

HEETES HiEEweb FEERR:  http://linktime-public.oss-cn-gingdao.aliyuncs.com/Project_online/Jupyter/movi
e _ratings demo.csv

MR xxx.csv (RPIRE, MMENEAAuriEHRE 20X 4R, RPBASRREAIHTRMBENFHF LEX
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SEM: WEIEH#HITLHENSHZEHive

# N JupyterLab, FriEPySpark notebook, H7EPySparkiEFH & BEENEdemoiEH#ITAMNEH S H EHive,
SB—IRME

E:

AR (xxx/xxxHorg/xxx) 1. &1org/xxxBIXxx MBI 2. ZURLXXES NS BIBENBEX B, ME
Hcsv RN EfRcsvER B, BUARERcsvERR

DA (xxx/xxxFuser/xxx) 1.5Ftuser/xxxBIxxx A HBIEFRAF R 2 E5URLXEENTBIEANBEN R
R, MEHcsvAEfRcsvER®E, BUWABEHRcsvERRA

data=spark.read.csv('hdfs://default/user/beta/movie ratings demoll08.csv', header=True)
name=spark.read.csv('hdfs://default/user/beta/movies metadatall08.csv', header=True)
name=name.select("id","title")
for col in data.columns:

data = data.withColumnRenamed(col, col.lower())
for col in name.columns:

name = name.withColumnRenamed(col, col.lower())
data.show(1)

name.show(1)
SRR

1.LAPySparkB9t8 I BN S A\ B Hive B AR RAYLIEEIERIPySpark dataframe

2 {FAfunction data.show() ¥§dataframe BIRNBHITRR, 2 show (1) , BIRBREURESE 11T, REN
AR BI201T,

IR IRIE

data = data.join(name, data.movieid == name.id)
data=data.select("userid", "movieid","rating","timestamp","title")
data.show(1l)

#0835 AR
BERZIEDBIRES B AMBUEE #1TREX

LB IRIE

data=data.distinct()

data = data.dropDuplicates(subset=[c for c¢ in data.columns if c in
["userid", "movieid"]])

data.count()

IR = iEE

1.7EIREEEIE, W {FMfunction data.distinct() W2 ERNTHITEE.



2IH—TEREEHIE, W 7E userldfmovieldiBREIEIIER T, RAF—RIFEDEE.
3.EUESN T, W: {EMfunction data.count() ZXiTEIEEEITEN,

HIRPUIRIE

import pyspark.sql.functions as f

data.agg(*[(l-(f.count(c) /f.count('*'))).alias(c+' missing') for c in
data.columns]).show()

data=data.na.drop(subset=[ 'rating'])

data=data.dropna(thresh=2)

gt UL

1ITENSS IR TREE

2. MIFRClassINZE RINZETRAOEIE, #0:(data.na.drop(subset=["rating'])) , X “rating"IRTRSEAIFTIHITMIER.,

3.MIBRIEClassINZ=TREN>=2A01TEHE, WIXT thresh FHITSENR B AT HIFI M == TRITAYFE
SRR

data=data.withColumnRenamed( 'userid', 'user')
data=data.withColumnRenamed( 'movieid', 'movie')
data

SR AR

IFHHITER R, W {FAfunction withColumnRenamed () XFHITEENXHGE.

WRINIRIE
data= data.withColumn("user",data['user'].cast('int'))
data= data.withColumn("rating",data[ 'rating'].cast('int'))

data= data.withColumn("movie",data["movie"].cast('int'))
s Al

13RS R HITERIR, W {$/ function withColumn() SFEIELBLHITIE R, IEstringZE BV EIRIEIRK

doubles& BV,

SERCIRIE

from pyspark.sql.functions import col
data.groupBy("rating").count().orderBy(col("count").desc()).show(truncate=False)
data=data.filter(( data.rating== 0)|( data.rating== 1)|(data.rating == 2) |
(data.rating == 3) | (data.rating == 4)|(data.rating == 5))

s wbil

TR EIT D ERMNERIN, BN@T function filter () #i% rating A0 1ROEUE.,

SRR \IRIE

E:



HAGINE (xxx.xxxHorg_ xxx)
1.8 Rorg_xxxHIxxx N B FR 2.table1 AHiveBinK R, AFATEEX BinKRA,
PAINE (xxx_xxxHuser xxx)

1.8 #user xxxBIxxx N HRIERAF & 2.table1 AHiveBink %, AFPAIBE X Bin&ka.

data.write.format("hive").mode("overwrite").saveAsTable("xxx xxx.tablel")

print( 'success')
SR

BERBIESHEIBRHiveER

BARRIEAIUS R TE,

B+ XTO B » m C » Code v e Pyspark @
~
[2]: =spark.read.csv(hdfs://default/user/beta/movie_ratings_demol108.csv’,header=True)
k.read.csv(’hdfs://default/user/beta/movi 108.csv’, header=True!

for col in data.columns:

data = data.withColumnRenamed(col, col.lower())
for col in name.columns:

name = name.withColumnRenamed(col, col.lower())

data. show(1)
name. show(1)

| id|movieid|rating| ti |
| 1| 118 1.0]|1425941529|

only showing top 1 row

B +
| id|  title|
B +
|862|Toy Story

B +

only showing top 1 row

[3]: data = data.join(name, data.movi = name.id)
elect("userid”, "movieid”,"rating”,"ti ", "title”)
data. show(1)
|userid|movieid|rating| timestamp| title|
| 1| 118  1.0]|1425941529|Three Colors: Red|

only showing top 1 row

data. count()

1134791

v

tialized  PvSpark | Busv  Mem: 498.00 / 6144.00 MB. Savina completed Mode:Edit @ Ln1.Col1 movieiownb



" movie.ipynb L]
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~
1134791
import pyspark.sql.functions as f
data.agg(*[(1-(f.count(c) /f.count(’'*'))).alias(c+'_missing’) for c_in data.columns]).show()
data=data.na.drop(subset=['rating'])
data=data.dropna(thresh=2)
Fommme e it dommm e Hommmmmmm e oo +
|userid_missing|movieid_missing|rating_missing|timestamp_missing| title_missing|
Fommmmmmm e Fommmm e Fommm e Fommmmmmm e Fomm s +
| e.0| e.0| @.0| 0.0|0.009246636605330871 |
L et e e S T TR e +
data= withC ‘userid’, 'user’')
data= withC ‘movieid’, ‘movie')
data
DataFrame[user: string, movie: string, rating: string, timestamp: string, title: string]
data= data.withColumn("user”,data[ 'user'].cast('int'))
data= data.withColumn(“rating"”,data['rating'].cast(’int’))
data= data.withColumn("movie”,data["movie"].cast('int"))
from pyspark.sql.functions import col
data.groupBy("rating”).count().orderBy(col("count").desc()).show(truncate=False)
data=data.filter(( data.rating== )| ( data.rating== 1)|(data.rating == 2) | (data.rating == 3) | (data.rating == 4)|(data.rating == 5))
oo +
|rating|count |
oo et +
|4 |391970|
|3 | 366406 |
|s |178675|
|2 |128131|
|1 |s4642 |
le |14967 |
Hommmee 4ommmee +
data.write.format("hive").mode("overwrite”).saveAsTable("user_beta.movietablel")
print(’success')
success
| N 2
itializad  DuCnark | idla  Nam: 402 NN 7 R144 DN AR Cavina ramnlatad Mada Edit G 1n1 Fal1 maviaimm

SRA: ALSERITNS A

B)R1E)upyterLabd$r#2PySpark notebook, 7EPySparkiZF st {TALSIEEFINSES
SB—IRME

F MMINE (xxx_xxxForg xxx)

1.8 org xxxMIxxx FHIEEFR 2.table2 )9 EfrHive Btk &

DA (xxx_xxxFuser xxx) 1.5#tuser xxxBIxxx N HBIEFAF R 2.table2 HLfrHive Bink A
df=spark.sql("select * from xxx_ xxx.tablel")

(train, test) = df.randomSplit([0.8, 0.2],seed = 11)

print( 'success')
18— AR

SNE—TMTBEHEEupyter, FFEIED BT )

BT IRE

from pyspark.ml.tuning import ParamGridBuilder, TrainValidationSplit

from pyspark.ml.recommendation import ALS

from pyspark.ml.evaluation import RegressionEvaluator

als=
ALS(userCol="user",itemCol="movie",ratingCol="rating",nonnegative=True,implicitPrefs=Fa
lse, coldStartStrategy="drop",maxIter=10)

als_evaluator = RegressionEvaluator(predictionCol="prediction", \



labelCol="rating",metricName="rmse")
param grid = ParamGridBuilder() \
.addGrid(als.regParam, [ .01]) \
.build()
o o@B; olly olB
tvs = TrainValidationSplit(estimator=als,
estimatorParamMaps=param grid,
evaluator=als_evaluator,
trainRatio = 0.8)
model=tvs.fit(train)
model=model.bestModel
als prediction=model.transform(test)
evaluator = RegressionEvaluator(metricName="mae", labelCol="rating",

predictionCol="prediction")

mae = evaluator.evaluate(als_prediction)

print ("mean absolute error =
IR A

+ str(mae))

ALSIEERIRES 5 TN
e jzfTrainValidationSplit (TVS) #TSEHUAM.
o Zfparam_grid HTERE XTVSIHEMIIS L,

SR=IRME

E:

MAMIE:  1."hdfs:///xxx/xxx/data/mllib/alsmodel" JJ hdfs:///org/xxx/data/mllib/alsmodel , XXX
BRPNERIIMAEE, 2."xxx_xxx.table2"jorg_xxx, xxxBir}ZHpitlig#, table2yHiveBin&kE, BAF
A HEX BnKAE.

PTAIMBE:  1."hdfs:///xxx/xxx/data/mllib/alsmodel" 9 hdfs:///user/xxx/data/mllib/alsmodel ,
XXXEBMAYBIEFHAP R, 2."xxx_xxx.table2"Jjuser_xxx, xxxZmANYgIEZHAF R, table2yHiveH
n&k#, APTBEEX BIinKA.

model.write().overwrite().save("hdfs:///xxx/xxx/data/mllib/alsmodel")
als prediction.write.saveAsTable("xxx xxx.table2", format="orc", mode="overwrite")

print('success')
IR = iAE
NG REREZ AHDFSAER4ERA.

BREMNSREZFAHve BinRH,
BNRFA AR TEL,



B + X

D B » m C » Code v

[12]:

data.write.format("hive") .mode("overwrite").saveAsTable("User_beta movietable1”)

print(’success')

success

df=spark.sql("select * from user beta.movieta
(train, test) = df.randonSplit([0.5, ©.2],seed
print(’success')

success

pyspark.ml.tuning import ParamGri
n pyspark.ml.recommendation

ilder, Trai idati it

pred
ting”,metri
param_grid = ParamGridBuilder() \
.addGrid(als.regParam, [ .01]) \
-build()
15
Trainvalidationsplit(estimator=als,
estimatorParamMaps=param_grid,
evaluator=als_evaluator,
trainRatio = 0.8)

#

als_prediction transform(test)

evaluator - RegressionEvaluator(metriclame="mac", labelCol-"rating”,
predictionCol="prediction")

mae = evaluator.evaluate(als_prediction)
print("mean absolute error = " + str(mae))

mean absolute error = 1.84900298892291

model.write().overwrite().save("hdfs:///user/beta/data/ml1ib/alsmodel") _
als_prediction.write.saveAsTable("user_beta.movietable2”, format="orc", mode="overwrite
print("success’)

success

v

iitialized ~ PySpark | Idle Mem: 540.64 / 6144.00 MB. Saving completed

Mode: Command @

Ln 1, Col 79 movie.ipynb

(%] movie.ipynb

B+ X O O » = C » Code v e

[11]:

[12]:

data.write.format("hive").mode("overurite").saveAsTable("User_beta.movietablel”)
print(*success')

success

print('success’)

success

param_grid = ParamGridBuilder() \
.addGrid(als.regParam, [ .01]) \
-build()
#,_.05, .1, .15
tvs = TrainValidationSplit(estimator=als,
estimatorParamMaps=param_grid,
evaluator=als_evaluator,

trainRatio

8)

model=tvs.fit(train)

model

als_prediction

evaluator = RegressionEvaluator (metricName="mac", labelCol="rating",
predictionCol="prediction")

1

mae = evaluator.evaluate(als_prediction)
print("mean absolute error = " + str(mae))

mean absolute error = 1.04900298892291

Pyspark C

model.write().overwrite().save("hdfs:///user/beta/data/ml1ib/alsmodel")

print('success')

success

SN BETIEAHE

BN upyterLab#riEPySpark notebook, TEPySparkfz/=H#H1TE

SR—IRIF

E:

E/
-V

PR,



MR 1."hdfs:///xxx/xxx/data/mllib/alsmodel" 9 hdfs:///org/xxx/data/mllib/alsmodel , XXX
B AEaIERE, 2."xxx_xxx.table1"Jgorg_xxx, xxxBiANHFHi%E, tablelAHiveBIrEKR, BF
AEEXBRETR, 3."xxx/xxx/movies_metadata.csv'"Aorg/xxx, xxxZieNHailias,
movies_metadata.csvERNAF BENXWhfdsEK A,

MAIE: 1."hdfs:///xxx/xxx/data/mllib/alsmodel" 9 hdfs:///user/xxx/data/mllib/alsmodel , XXX
EHPNYUGIERFAPLZ, 2."xxx_xxx.table1"Jguser_xxx, xxxZmHNYpiExAF A, table1IHiveBir&K
2, APTTBEEXBIfKRRZ. 3."xxx/xxx/movies_metadata.csv"user/xxx, xxxEALURIEZAFSZ,
movies_metadata.csvERNAF BE X hfds& &,

from pyspark.ml.recommendation import ALSModel

model path = "hdfs:///xxx/xxx/data/mllib/alsmodel”

als model =ALSModel.load(model path)

df=spark.sqgl("select * from xxx xxx.tablel")
name=spark.read.csv('hdfs://default/xxx/xxx/movies metadata.csv', header=True)
print( 'success')

HIR—I AR

SALE—TIRNMBEERupyter,

SR IRE

from pyspark.sqgl.functions import rand
df.orderBy(rand()).limit(1l).select("user").show()
B A

MEIEEFRENIEZE—TBPId, WMETEEH# TN, Hlimit () ESHENERNNE,

SRIRIE
recommend=als_model.recommendForAllUsers(10)
recommend.select("recommendations").show(1l)
def recommendforuser (userid):
res=recommend.filter (recommend.user==userid)
res=res.select("recommendations")
res=res.take(l)[0][ "recommendations" ]
tname=[ ]
for i in res:
temp=name.filter (name.id==i.movie)
n=temp.select("title").take(1l)[0]["title"]
tname.append(n)
return tname
print('success')

SR=RA - CRREXAPHITHE

{£Afunction recommendForAllUsers () A2, ERESHFIEABETHAFEEHENEZHE, FH
recommendforuser () XTATE, BEFPIANNIEFNBELIJECNBEAM, FHEEFEEN,



HIRIUIRIE
userid=21260

recommendforuser (userid)

SRR

WFZFSLA, #Efunction recommendforuser(ESHENBFId, WESEE—1TEESTEEE ARG,
REIRBENIIE N userid“21260", &IREIXFRAHETFIAG,

SERABRE

i
HASIE :
"xxx_xxx.table3"Aorg_xxx, xxxB{mAHFIHMR, table3yHiveBInkR, AFABENXBirKA.

PTAIME: "xxx_xxx.table3"guser_xxx, xxxBANHBEFAF A, table3hHiveBirnEk®, AFAIBE
NELTE =N

recommend.write.format("hive").mode("overwrite").saveAsTable("xxx xxx.table3")
print( 'success')

SRR
BREFNESREZFNBR Hive R,

BRI SR THE.

B+ XTO B » m C » Code v & Pyspark O

~

mean absolute error = 1.04900298892291
[12]: model.write().overurite().save("hdfs:///user/beta/data/ml1ib/alsmodel")

print(’success’)

success

[13]: from pyspark.ml. ion import ALSModel
4 /17

nodel_path = "hdf: /beta/data/ml1ib/alsmodel”
1

[14]: from pyspark.sql.functions import rand

[15]: |r

tname. append(n)
return tname

|[[1789, 25.058965...|
e + v

nitialized ~ PySpark | Idle Mem: 529.32 / 6144.00 MB Saving completed Mode: Edit @ Lns, Col 15 movie.ipynb
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[15]:

mmm oo +
| recommendations|
dmmm oo +
|[[1789, 25.858905...|
emmmmmmmm e eeeeeee +

only showing top 1 row

success

[16]: userid=21260

recommendforuser (userid)

['Mai Stati Uniti’, 'A viking Saga: The Darkest Day', 'The Gazebo', 'Return Home', 'Blondie Johnson', '96.@', 'Let Me In', 'A Plasticine Crow', 'Cannibal Women in the Avocado Jungle of Death’, 'Next Door']

print('success')

success
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