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1. Movie [ HE2EHE 3]

FRA FRARR FRMR FREE
mid Int HLZH) 1D
name String AR S
descri String L2 1) 4 A
timelong String S K
shoot String FHL 52 40 £ I 1]
issue String FHL 52 R A I ]
language | String HIES
genres String L5 T )& 2l
director String AR
actors String FL 52 1 T8 I

2. Rating [H P 53]

=&

TEBRRH

TRIEIR

FREE

uid Int F 1) 1D
mid Int 01D
score Double IR
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timestamp

Long

P 0 I 1)

3. Tag [HZER]

FRA FERRE FEHR FREE
uid Int M i) 1D

mid Int 521 1D

tag String HA, 5% 1R A 28

timestamp | Long VP43 ) B 1]

4. User [ %]

FRA FRARH FRR FREE
uid Int i) 1D

username | String P4

password | String Ak

first boolean T REH —IKE xR

genres List<String> F P i 5% 1) L 52 R

timestamp | Long F P G () B[]

5. RateMoreMoviesRecently [ # i B 1F 70 D E i it % ]

TR TBERE TERHR TEREAE
mid Int HLZ ) 1D

count Int LR 1 1 7 2K
yearmonth | String PF o B B yyyymm

6. RateMoreMovies [ LT N E gt it ]
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TEBRA

TFERE

SR &ipa

TEREE

mid Int 511D
count Int 52 10 PF 40 B0

7. AverageMoviesScore [ HL 5175 £ ]

FEBA

FERA

FEHR

FEREE

mid Int L5211 ID
avg Double AR SR

8. MovieRecs [ Hi 5 #0101 %6 B4 ]

TR

TEBRE

TR

mid Int 211 1D
recs Array[(mid:Int,score:Double)] | % Hi 5 S AH LI HL S S &

9. UserRecs [ J* e 52 #E 45 50 [ ]

TR

TBRE

TE#R

TER&

Al

uid

Int

F 1) 1D

recs

Array[(mid:Int,score:Double)]

MR Z M P RS
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FEBRA
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uid

Int
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Array[(mid:Int,score:Double)]
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11. GenresTopMovies [ HL52£ %] TOP10]

‘ FRE
FBRA FBRERH FBR#ER -
genres String L5 K Y
recs Array[(mid:Int,score:Double)] | TOP10 Hi 5

328 THINGEE

BATRBE R A2 T 28 TRABEATHBEWEM. T REMLH, AxEE
] B A 2 i 0 TR IR B 4 2

MR ESE, HEARA-GEUNETERE, mMETEs MmN, #
ZMEMHL CPU M N AR E R W e K, #EFEN CPU >4, MEM > 4GB.

2.1 MongoDB ( BBT5R ) MRECE

/I i WGET F# Linux it 4 ) MongoDB

[bigdata@linux ~]$% wget
https://fastdl.mongodb.org/linux/mongodb-linux-x86 64-rhel62-3.

4.3.tgz

11 T 4 LA I 3 8 € H %

[bigdata@linux backup]$ tar -xf
mongodb-1linux-x86_64-rhel62-3.4.3.tgz -C ~/

11 ¥ 8 15 0 B SO 7% Bl ) de 44 1 22 4 H 5%

[bigdata@linux ~]$ mv mongodb-linux-x86_64-rhel62-3.4.3/
/usr/local/mongodb

Il 1E %% H 3 T A & data SCHF R AT A7 8084 1 H &

[bigdata@linux mongodb]$ mkdir /usr/local/mongodb/data/
/I 1F data SCHF 5 F A1 db SCPES, T A7 O R

[bigdata@linux mongodb]$ mkdir /usr/local/mongodb/data/db/
Il 7F data SCHF 3 F A1 logs SCfF3€, FFAFMHE
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[bigdata@linux mongodb]$ mkdir /usr/local/mongodb/data/logs/
Il 7% logs A+ & F il & log SC#F

[bigdata@linux mongodb]$ touch /usr/local/mongodb/data/logs/
mongodb.log

/I {£ data 34 32 F i @& mongodb.conf fit & 4

[bigdata@linux mongodb]$ touch
/usr/local/mongodb/data/mongodb.conf

/I £ mongodb.conf SCAF i N a1 N &
[bigdata@linux mongodb]$ vim ./data/mongodb.conf

#3505 port = 27017

#84E B X

dbpath = /usr/local/mongodb/data/db

#HEHEX

logpath = /usr/local/mongodb/data/logs/mongodb.log
#RE R BBIT

fork = true

#HEBWE TR

logappend = true

#7772 IE

#tauth = true

5€ % MongoDB 1% %% 5, JA 3 MongoDB AR 55 % :

/I J& %) MongoDB fik 45 #%

[bigdata@linux mongodb]$ sudo /usr/local/mongodb/bin/mongod
-config /usr/local/mongodb/data/mongodb.conf

/I Vi 1l MongoDB fil 45 %%
[bigdata@linux mongodb]$ /usr/local/mongodb/bin/mongo
Il 15 1 MongoDB Jik %% %%

[bigdata@linux mongodb]$ sudo /usr/local/mongodb/bin/mongod
-shutdown -config /usr/local/mongodb/data/mongodb.conf
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2.2 Redis (BBTIR ) INRECE

/I @i WGET I %k REDIS HJJifig

[bigdata@linux ~]$wget
http://download.redis.io/releases/redis-4.0.2.tar.gz
11 PRACHS At I 3 22 3% H 5%

[bigdata@linux ~]$ tar -xf redis-4.0.2.tar.gz -C ~/
1 3N Redis JEACHS H 5%, 9 1% 22 3¢

[bigdata@linux ~]$ cd redis-4.0.2/

Il %% GCC

[bigdata@linux ~]$ sudo yum install gcc

11 4 B A AY

[bigdata@linux redis-4.0.2]$% make MALLOC=1libc

Il % P22 4%

[bigdata@linux redis-4.0.2]$% sudo make install

116 g e & A

[bigdata@linux redis-4.0.2]% sudo cp ~/redis-4.0.2/redis.conf
/etc/

111 BOBE B SO LR A2

[bigdata@linux redis-4.0.2]% sudo vim /etc/redis.conf

daemonize yes #3717 ##LLE & daemon I RIE1T, BIAARIE GIBIT
pidfile /var/run/redis/redis.pid #4117 #redis [l PID XC{F#42 (AI k)
bind 0.0.0.0  #64 17 #Zk&E 4L IP, BUIAMME M 127.0.0.1, HATRENAIZAT, P
logfile /var/log/redis/redis.log #104 17 #& X log XA ®, #ixX log
& RE 7 2 stdout, i i B /dev/null (AT k)

dir “/usr/local/rdbfile” #188 1T #AMEIE EA7 LR, BINANL ik
4 25 BRI\ AF E 7 Jusr/local/bin & (A 3% )

fE 22 % 52 Redis 2 Ji, J8 3 Redis

/I J& % Redis ] % %%
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[bigdata@linux redis-4.0.2]% redis-server /etc/redis.conf
Il % ¥ Redis %5 #%

[bigdata@linux redis-4.0.2]% redis-cli

/Il 15 1F Redis I %5 #%

[bigdata@linux redis-4.0.2]% redis-cli shutdown

2.3 ElasticSearch ( BT5 2 ) IMNERLE

/I B 3L Wget | #; ElasticSearch % 3% £,

[bigdata@linux ~]$wget
https://artifacts.elastic.co/downloads/elasticsearch/elasticsea

rch-5.6.2.tar.gz

&5 Linux it B 2 %«

Il MBSO BB E , 72 SR RV an T e &

[bigdata@linux ~]$sudo vim /etc/security/limits.conf
* soft nofile 65536

* hard nofile 131072

* soft nproc 2048

* hard nproc 4096

~

| &> soft nproc 1024 A * soft nproc 2048

[bigdata@linux ~]$sudo vim /etc/security/limits.d/90-nproc.conf
* soft nproc 2048 #RZ 5% BN 2048

I AESCAT R RN -

[bigdata@linux ~]$sudo vim /etc/sysctl.conf

vm.max_map_count=655360

I A8 3CAF R RN -
[bigdata@linux elasticsearch-5.6.2]$% sudo sysctl -p

it & ElasticSearch:

/| f# % ElasticSearch %l % 3% H 3
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[bigdata@linux ~]$ tar -xf elasticsearch-5.6.2.tar.gz
-C ./cluster/

/I #t N\ ElasticSearch % %% H 5%

[bigdata@linux cluster]$ cd elasticsearch-5.6.2/

/I B ElasticSearch % 4% 3 £ J¢ data

[bigdata@linux cluster]$ mkdir elasticsearch-5.6.2/data/
/I €% ElasticSearch H & 34 3% logs

[bigdata@linux cluster]$ mkdir elasticsearch-5.6.2/logs/
Il f&£% ElasticSearch fit & 3 1F

[bigdata@linux

elasticsearch-5.6.2]% vim ./config/elasticsearch.yml

cluster.name: es-cluster #XBEHEMIILZIK
node.name: es-node  #E AT A &4 R

path.data: /home/bigdata/cluster/elasticsearch-5.6.2/data #{&&
O Bk AT

path.logs: /home/bigdata/cluster/elasticsearch-5.6.2/1logs #{&&
H &g 42

bootstrap.memory_lock: false #¥%® ES i AR NER M
bootstrap.system_call filter: false #ZH ARG HHILIES
network.host: linux #UCE L HT ALK

discovery.zen.ping.unicast.hosts: ["linux"] #¥&BERMK LN E

5¢ A% ElasticSearch [{ it & )5 -

Il J5 % ElasticSearch fi %5
[bigdata@linux elasticsearch-5.6.2]% ./bin/elasticsearch -d
/I V514 ElasticSearch fi %5
[bigdata@linux elasticsearch-5.6.2]% curl http://linux:9200/
{
"name" : "es-node",
"cluster_name" : "es-cluster",

"cluster_uuid" : "VUjWSShBS8KM_EPJdIer6g",
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"version" : {
"number" : "5.6.2",
"build_hash" : "57e20f3",
"build_date" : "2017-09-23T13:16:45.703Z",
"build_snapshot" : false,
"lucene_version" : "6.6.1"

}s

"tagline" : "You Know, for Search”
}
Il 1% 1k ElasticSearch Iz %%
[bigdata@linux ~]$ jps
8514 Elasticsearch
6131 GradleDaemon
8908 Jps

[bigdata@linux ~]$ kill -9 8514

2.4 Azkaban ( BB R ) M ERE

2.4.1 %3 Git

/] %% GIT

[bigdata@linux ~]$ sudo yum install git

// 183t git F#K Azkaban JEACHY

[bigdata@linux ~]$ git clone https://github.com/azkaban/azkaban.git
// HEN azkaban H %

[bigdata@linux ~]$ cd azkaban/

/] VI3 3.36.0 Kt A

[bigdata@linux azkaban]$ git checkout -b 3.36.0

2.4.2 /¥ Azkaban

TEAE 2. https://github.com/azkaban/azkaban

/] 2GR
[bigdata@linux azkaban]$sudo yum install gcc
[bigdata@linux azkaban]$sudo yum install -y gcc-c++*
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/] PAT P2
[bigdata@linux azkaban]$ ./gradlew clean build

2.4.3 & Azkaban Solo

/] ¥4I 1Y) azkaban Hff) azkaban-solo-server-3.36.0.tar.gz #£ U1 $I#E H 5%
[bigdata@linux

azkaban]$ cp ./azkaban-solo-server/build/distributions/azkaban-solo-
server-3.36.0.tar.gz ~/

// f#JE azkaban-solo-server-3.36.0.tar.gz %23 H 5%

[bigdata@linux ~]$ tar -xf azkaban-solo-server-3.36.0.tar.gz

-C ./cluster

// JE %) Azkaban Solo B 5 R 45

[bigdata@linux azkaban-solo-server-3.36.0]% bin/azkaban-solo-start.sh
// Vilal azkaban k55, @I WEESCHT http://ip:8081, JEit H F 4 : azkaban, 15 azkaban

/2\ Azkaban

]

// KW Azkaban k55
[bigdata@linux
azkaban-solo-server-3.36.0]% bin/azkaban-solo-shutdown.sh

2.5 Spark ( BBY5 R ) IMMERCE

// L wget % zookeeper %735,

[bigdata@linux ~]$ wget
https://d3kbcga49mib13.cloudfront.net/spark-2.1.1-bin-hadoop2.7.tgz
/] ¥ spark fif s )22 3 H 5%

[bigdata@linux ~]$ tar -xf spark-2.1.1-bin-hadoop2.7.tgz -C ./cluster
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// BEN spark %% H 5%

[bigdata@linux cluster]$ cd spark-2.1.1-bin-hadoop2.7/

/] EH slave Bt B 14

[bigdata@linux

spark-2.1.1-bin-hadoop2.7]% cp ./conf/slaves.template ./conf/slaves
/] 1B slave BLE A

[bigdata@linux spark-2.1.1-bin-hadoop2.7]$% vim ./conf/slaves

linux #7ESCIFRJEREAHLENL A AT IR IN

/] 5| Spark-Env At & A4

[bigdata@linux

spark-2.1.1-bin-hadoop2.7]$% cp ./conf/spark-env.sh.template ./conf/s
park-env.sh

SPARK_MASTER_HOST=1inux #7510 spark master [ FHL42
SPARK_MASTER_PORT=7077 #UNIN spark master [ 5

GASERZ JG, Ja 8l Spark

/] a3 Spark £E#
[bigdata@linux spark-2.1.1-bin-hadoop2.7]$ sbin/start-all.sh
// Vilal Spark R, YA VTR http://linux:8080

5,5'a,‘£1 ... Spark Master at spark://linux:7077
URL: 30 7

Worker Id Addross state Cores Mermory
worker-20171008150652-162. 166 56,150-42481 162,168.56.15042481 ALVE 40 Used) 29 GB (0.08 Used)
Application ID Name Cores Memory per Node Submitted Time User state Duration

Completed Applications

Application ID Name Cores Memory per Node Submitted Time User state Duration

/] KA Spark &7
[bigdata@linux spark-2.1.1-bin-hadoop2.7]$% sbin/stop-all.sh

2.6 Zookeeper ( ETHRR ) NERE

// iEit wget % zookeeper ZHi4Y

[bigdata@linux ~]$ wget
http://mirror.bit.edu.cn/apache/zookeeper/zookeeper-3.4.10/zookeeper
-3.4.10.tar.gz

// ¥ zookeeper i [k 2| %35 H 3%

[bigdata@linux ~]$ tar -xf zookeeper-3.4.10.tar.gz -C ./cluster
/] BEN zookeeper %35 H ¢

[bigdata@linux cluster]$ cd zookeeper-3.4.10/

// % data HdE H =%

[bigdata@linux zookeeper-3.4.10]$ mkdir data/

// E# zookeeper Hit. B A4
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[bigdata@linux

zookeeper-3.4.10]% cp ./conf/zoo_sample.cfg ./conf/zoo.cfg

// 1E14 zookeeper AL B 1

[bigdata@linux zookeeper-3.4.10]$% vim conf/zoo.cfg
dataDir=/home/bigdata/cluster/zookeeper-3.4.10/data #¥ %5 H &bk 1&
BUNEIEE Y H 5

/] JA %)) Zookeeper Az 55

[bigdata@linux zookeeper-3.4.10]$% bin/zkServer.sh start

/] T3 Zookeeper IRS5INZS

[bigdata@linux zookeeper-3.4.10]$% bin/zkServer.sh status

ZooKeeper JMX enabled by default

Using config:
/home/bigdata/cluster/zookeeper-3.4.10/bin/../conf/zoo.cfg

Mode: standalone

// KW Zookeeper %%

[bigdata@linux zookeeper-3.4.10]$ bin/zkServer.sh stop

2.7 Flume-ng ( BT R ) INRECE

// 18id wget T %K zookeeper %241,

[bigdata@linux ~]$ wget
http://www.apache.org/dyn/closer.lua/flume/1.8.0/apache-flume-1.8.0-
bin.tar.gz

// 4 zookeeper fif [k | 234 H 5%

[bigdata@linux ~]$ tar -xf apache-flume-1.8.0-bin.tar.gz -C ./cluster
/] SEAF I H FRE I A

[bigdata@master0l apache-fTume-1.7.0-kafka]S Ts
bin CHANGELOG conf DEVNOTES doap_Flume.rdf docs 1ib LICENSE Tlogs NOTICE README.md RELEASE-NOTES tools

[bigdata@master0l apache-flume-1.7.0-kafka]$ bin/flume-ng agent -c ./conf/ -f ./conf/log-kafka.properties -n agern

2.8 Kafka ( BBTI/R ) INGRECE

// i wget F# zookeeper %%,

[bigdata@linux ~]$ wget
http://mirrors.tuna.tsinghua.edu.cn/apache/kafka/0.10.2.1/kafka 2.11-0.10.2.1.tgz

/1 F kafka fift s 31 22 H 5%

[bigdata@linux ~]$ tar -xf kafka_2.12-0.10.2.1.tgz -C ./cluster
/] BN kafka %35 H 5%

[bigdata@linux cluster]$ cd kafka_2.12-0.10.2.1/

/] &2 kafka Bt B S

[bigdata@linux kafka_2.12-0.10.2.1]$ vim config/server.properties
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host.name=1inux #HELTEWLL
port=9092 #HE IR S 5

zookeeper.connect=1inux:2181 #E4 Zookeeper Mz 5543 it

// a3 kafka filkss 1 A 302 BT 75 2 H 3l Zookeeper A%

[bigdata@linux kafka_2.12-0.10.2.1]$% bin/kafka-server-start.sh
-daemon ./config/server.properties

// <M kafka Ik 45

[bigdata@linux kafka_2.12-0.10.2.1]$% bin/kafka-server-stop.sh

// BI#E topic

[bigdata@linux kafka_2.12-0.10.2.1]$% bin/kafka-topics.sh --create
--zookeeper linux:2181 --replication-factor 1 --partitions 1 --topic
recommender

// kafka-console-producer

[bigdata@linux kafka_2.12-0.10.2.1]% bin/kafka-console-producer.sh
--broker-list 1linux:9092 --topic recommender

// kafka-console-consumer

[bigdata@linux kafka_2.12-0.10.2.1]$% bin/kafka-console-consumer.sh
--bootstrap-server linux:9092 --topic recommender

%38 SIEmMBEFmRHISEYE

FATH I H &M Scala w5, KM IDEA fE NI KA EHATIHHRS, K
maven 1 Jy 5 H A4 A1 BT A, .

3.1 7£ IDEA f6liE maven InH

T 71 IDEA, BI%& —/> maven Wi H, iy %N MovieRecommendSystem. Jy 1 J5 {#
Ja MR B, IR &k 55 &R g8 AR RS R A bk ok, By BU 3R AT AT BB
MovieRecommendSystem 1 AT H , F7E H ~ & — >4 ¥ recommender 11T H ,
RJE AR TR 2 A T I H H T 52 A 5] i 48 75 R 55 .

3.1.1 DiEHELRER

7ff MovieRecommendSystem ) pomxml X # & Jn AN gt &
<packaging>pom</packaging>, AR5 ¥ & — 1 maven module {EN T H, wmH&A
recommender. [/, T LL recommender NI H, 7EEH pom.xml HinA
<packing>pom</packaging>, & J5#1 & — 1 maven module fE N F i H . AT —
AR AR % B HE . BT UL T IH 44 4 Dataloader.

SIUH Ry T NEAC T H 254, J7 SEROBUVE B, R B R A B AR SEEL
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Jit L MovieRecommendSystem A recommender K [ src 3¢ J¢ #B a] LA 45 .
H A7 i 8 R i H HEZ2 0 F -

w MovieRecommendSystem [\Frojects\EBigData\MovieReco
b Idea
w recommender
w Dataloader
b SrC
= Dataloader.iml
pom.xmi
pom.xmi
m recommender.iml
m MovieRecommendSysterm.iml
pom.xmil

3.1.2 EHIEH TERREEE
BATEANTH FERIZA TR, SN0 R AR A AT #8260 572 7 18 4738 2 i,
It LA N % 7E B A1 )2 1) MovieRecommendSystem H1 / B fir A 7 i H 3L R AR A (S B .
7E pom.xml H A BL R L E -

MovieRecommendSystem/pom.xml

<properties>
<log4j.version>1.2.17</log4j.version>
<slf4j.version>1.7.22</slf4j.version>
<mongodb-spark.version>2.0.0</mongodb-spark.version>
<casbah.version>3.1.1</casbah.version>
<elasticsearch-spark.version>5.6.2</elasticsearch-spark.version>
<elasticsearch.version>5.6.2</elasticsearch.version>
<redis.version>2.9.0</redis.version>
<kafka.version>0.10.2.1</kafka.version>
<spark.version>2.1.1</spark.version>
<scala.version>2.11.8</scala.version>
<jblas.version>1.2.1</jblas.version>

</properties>

3.1.3 ¥HIIR B #KH

W, TEATAMS, NZAHEHMAEMHEEHR, RNE
MovieRecommendSystem 1 5] N\ 24 A # #i -

MovieRecommendSystem/pom.xml

<dependencies>
<A=GIALLIGHTHEEPL LA -->
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<dependency>
<groupId>org.slfdj</groupIld>
<artifactId>jcl-over-slfdj</artifactId>
<version>${slf4j.version}</version>
</dependency>
<dependency>
<groupId>org.slfdj</groupIld>
<artifactlId>slf4j-api</artifactId>
<version>${slf4j.version}</version>
</dependency>
<dependency>
<groupId>org.slfdj</groupld>
<artifactId>slf4j-logdjl2</artifactId>
<version>${slf4j.version}</version>
</dependency>
<dependency>
<groupId>logdj</groupId>
<artifactId>logdij</artifactId>
<version>${log4j.version}</version>
</dependency>

</dependencies>

B FE, X+ maven I H fy# &, n] BLgl NAF W1+

<build>
< -- FHIIFGIN T H G HIHT - - >
<plugins>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.6.1</version>
<!--r a4 4 IDK1 . 8- - >
<configuration>
<source>1.8</source>
<target>1.8</target>
</configuration>
</plugin>
</plugins>
<pluginManagement>
<plugins>
<!--maven H97] CI7H - - >
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-assembly-plugin</artifactId>

<version>3.0.0</version>

/%
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<executions>
<execution>
<id>make-assembly</id>

<phase>package</phase>

<goals>
<goal>single</goal>
</goals>
</execution>
</executions>

</plugin>
< --ZHGFHT#F scala fCi94 156 class Xf-->
<plugin>

<groupId>net.alchim31.maven</groupId>
<artifactId>scala-maven-plugin</artifactId>
<version>3.2.2</version>
<executions>
<!--ZEF I maven H945 F I EE-->
<execution>
<goals>
<goal>compile</goal>
<goal>testCompile</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</pluginManagement>
</build>

SRJE, 1E recommender B, FRATAT LN ETA W HEFE L EL 5 B spark AH R K
i (iX HL11) dependencyManagement R A 75 B AH OG5 B, F 00 H Qi RAK T E A AT
CIDND)

MovieRecommendSystem/recommender/pom.xml

<dependencyManagement>
<dependencies>

<!-- F/A Spark #/F#9 Jar €2 -->

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-core_2.11</artifactId>
<version>${spark.version}</version>

</dependency>

<dependency>

<groupId>org.apache.spark</groupId>
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<artifactId>spark-sql_2.11</artifactId>
<version>${spark.version}</version>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-streaming_2.11</artifactId>
<version>${spark.version}</version>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-mllib_2.11</artifactId>
<version>${spark.version}</version>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-graphx_2.11</artifactId>
<version>${spark.version}</version>

</dependency>

<dependency>
<groupId>org.scala-lang</groupld>
<artifactId>scala-library</artifactId>
<version>${scala.version}</version>

</dependency>

</dependencies>

</dependencyManagement>

F T % HE B H 2 scala AR A, & %1% 5] N\ scala-maven-plugin 4 £, F T scala
P . FOAMMFCAERTH AW, i DL BN 75 S 1 5 B A AR AR G

E :
<build>
<plugins>
<l-- RITHEFH % plugin, 750 H 155 ABIHTE A R AL 2875 B R - - >
<plugin>
<groupId>net.alchim31.maven</groupId>
<artifactId>scala-maven-plugin</artifactId>
</plugin>
</plugins>
</build>

%fF AR [¥) DataLoader 73 H , 7 % spark #H%41F, i£ 7% % mongodb. elastic
search fAH Ak, FRATLE pom.xml SCARH 5] N BT A MK (FEACTTH A & 75 A
TR M EE B

MovieRecommendSystem/recommender/DatalLoader/pom.xml
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<dependencies>
<!-- Spark HIKFIGIA -->
<dependency>

<groupId>org.apache.spark</groupId>
<artifactlId>spark-core_2.11</artifactId>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql_2.11</artifactId>

</dependency>

<!-- 9/A Scala -->

<dependency>
<groupId>org.scala-lang</groupld>
<artifactId>scala-library</artifactId>

</dependency>

<!-- JjA MongoDB [J455) -->

<dependency>
<groupId>org.mongodb</groupId>
<artifactId>casbah-core_2.11</artifactId>
<version>${casbah.version}</version>

</dependency>

<dependency>
<groupId>org.mongodb.spark</groupIld>
<artifactId>mongo-spark-connector_2.11</artifactId>
<version>${mongodb-spark.version}</version>

</dependency>

<!-- WA ElasticSearch #94¥z) -->

<dependency>
<groupId>org.elasticsearch.client</groupId>
<artifactId>transport</artifactId>
<version>${elasticsearch.version}</version>

</dependency>

<dependency>
<groupId>org.elasticsearch</groupId>
<artifactlId>elasticsearch-spark-20_2.11</artifactId>
<version>${elasticsearch-spark.version}</version>
<I-- A FEIRHT MR IR -->
<exclusions>

<exclusion>
<groupId>org.apache.hive</groupId>
<artifactId>hive-service</artifactId>
</exclusion>

</exclusions>

</dependency>

H% Java —KHdlE -#ism —python NTEREGORITEL AIEEEYT . AL B M
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| </dependencies>

B, HATHCHE B R R L, T LAFIA S RS T
3.2 BEINEIES

7E sre/main/H 3% F, A LLE B EA MBI SO H & java, FRATAT DU H o
40y scala. ¥ ¥ ¥E T movies.csv, ratings.csv, tags.csv E# B % Y 4 H %
src/main/resources T~ , FRATTHE A IX B 13z HCE 4 I 4k 2] mongodb AT elastic search Hr .

3.2.1 Movies ¥{E4E
B dE #

mid, name,descri, timelong, issue, shoot, Language, genres, actors,direc
tors

e.g.

1~Toy Story (1995)”~ ~81 minutes”March 20, 20017°1995”English
~AAdventure|Animation|Children|Comedy|Fantasy ~Tom Hanks|Tim Allen|Don
Rickles|Jim Varney|Wallace Shawn|John Ratzenberger|Annie Potts|John
Morris|Erik von Detten|Laurie Metcalf|R. Lee Ermey|Sarah Freeman|Penn
Jillette|Tom Hanks|Tim Allen|Don Rickles|Jim Varney|Wallace Shawn ~John
Lasseter

Movie 4 847 10 7B, RATFRIZEED “N #7558 17 0 #

B4 FERRA BB TEREE

mid Int HL5Z 1 1D

name String AR

descri String CER-AIVE GBI

timelong String EAENIES

shoot String HA, 5 411 £ 15T 1]

issue String FH, 52 R AT IS [

language | Array[String] M 1E & T—TH “|” 5%
genres Array[String] HaL 5 BT J 2 031 B—IUH “|” 4
director Array[String] HL 52 11 5 7 fE—TH “|” 2%
actors Array[String] HA, 5 1 75 R B—IUH “|” 4
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3.1.2 Ratings HIEHE
B % =

userId,movield, rating, timestamp

e.g.
1,31,2.5,1260759144
Rating ##E 4H 4 M7 B, BT B «, 7 2%,
FRA FRRE FRMR FREWE
uid Int 7 #51D
mid Int HLFZ ¥ 1D
score Double HL5 1 70 18
timestamp | Long PE 2 1 B ]

3.1.3 Tag HIEEHE
B

userId,movield, tag, timestamp

e.g.
1,31,action, 1260759144

Rating #iE %4 4 M7 B, SN FBzE@Ed <, 7 5#E.,

FRA FRRE 7B R FREE
uid Int M /1D

mid Int S 1D

tag String FL 52 11 bR 25

timestamp | Long P 25 1T B ]

3.1.4 HEEHEEE CH

logdj *f H E R & H, 7@/l E SO kAE% . 78 sre/main/resources 1 & i
B 1 log4j.properties, 5 ALLF N %

log4j.rootLogger=info, stdout
log4j.appender.stdout=org.apache.log4j.ConsoleAppender
log4j.appender.stdout.layout=org.apache.logdj.PatternLayout

% Java - K¥dE —wism —-python N LEREVERI N3, wlEEUM.: MESEM
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log4j.appender.stdout.layout.ConversionPattern=%d{yyyy-MM-dd HH:mm:ss,SSS} %5p ---
[%50t] %-8@c(line:%5L) : %m%n

3.2 #UEWIERLE MongoDB

3.2.1 23 MongoDB ¥iEFE (B&)
3.2.2 FARMBFEF 4L

B2 N Uh B e UL FERI S, @it SparkContext [ textFile J7 ik M 14
R B KPS, O 8% M i DataFrame, T F R Spark SQL #2411 write J5 5 3347 H0 48 19
a3 A AN o

7t DataLoader/src/main/scala T~ % & package, iy %~ com.atguigu.recommender,
& 4 & DatalLoader [¥) scala class 1.

FE PP EARACE a0 7F

DatalLoader/src/main/scala/com.atguigu.recommerder/Dataloader.scala

1/ EXFHEHIE

case class Movie(mid: Int, name: String, descri: String, timelong: String, issue: String,
shoot: String, language: String, genres: String, actors: String,
directors: String)

case class Rating(uid: Int, mid: Int, score: Double, timestamp: Int)

case class Tag(uid: Int, mid: Int, tag: String, timestamp: Int)

case class MongoConfig(uri:String, db:String)

case class ESConfig(httpHosts:String, transportHosts:String, index:String,

clustername:String)

object DatalLoader {
// Kwindow 40, #FEHLE CHIHEE, Linux F % /YOUR_PATH/resources/movies.csv
val MOVIE DATA PATH = " YOUR_PATH\\resources\\movies.csv"
val RATING DATA PATH = " YOUR_PATH\\resources\\ratings.csv"
val TAG _DATA PATH = "YOUR_PATH\\resources\\tags.csv"

val MONGODB_MOVIE_COLLECTION = "Movie"
val MONGODB_RATING _COLLECTION = "Rating"
val MONGODB_TAG_COLLECTION = "Tag"

val ES MOVIE_INDEX = "Movie"

/) EFETFHIA LT

def main(args: Array[String]): Unit = {
/71 EXHENICE S5
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val config = Map(
"spark.cores" -> "local[*]",
"mongo.uri” -> "mongodb://localhost:27017/recommender",
"mongo.db" -> "recommender",
"es.httpHosts" -> "localhost:9200",
"es.transportHosts" -> "localhost:9300",
"es.index" -> "recommender",
"es.cluster.name" -> "elasticsearch"
)
// GY#—1 SparkConf Fii &
val sparkConf = new
SparkConf().setAppName("DataLoader").setMaster(config("spark.cores™))
// BY#—1 SparkSession
val spark = SparkSession.builder().config(sparkConf).getOrCreate()

// 7EX/DataFrame filDataset J171R1E T ZHEE il 7 ZX PN 73 #F
import spark.implicits._

// J¥Movie. Rating. Tag FHiLEl# K
val movieRDD = spark.sparkContext.textFile(MOVIE DATA_PATH)
// ¥ MovieRDD #:#% DataFrame
val movieDF = movieRDD.map(item =>{
val attr = item.split("\\"")
Movie(attr(0).toInt,attr(1).trim,attr(2).trim,attr(3).trim,attr(4).trim,
attr(5).trim,attr(6).trim,attr(7).trim,attr(8).trim,attr(9).trim)
}) .toDF()

val ratingRDD = spark.sparkContext.textFile(RATING_DATA PATH)
// ¥ ratingRDD #4#% DataFrame
val ratingDF = ratingRDD.map(item => {
val attr = item.split(",")
Rating(attr(@).toInt,attr(1).toInt,attr(2).toDouble,attr(3).toInt)
}) .toDF()

val tagRDD = spark.sparkContext.textFile(TAG_DATA_PATH)
// % tagRDD #£#& % DataFrame
val tagDF = tagRDD.map(item => {
val attr = item.split(",")
Tag(attr(@).toInt,attr(1).toInt,attr(2).trim,attr(3).tolnt)
}) .toDF()

1/ PR — NI BN R

implicit val mongoConfig =
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MongoConfig(config.get("mongo.uri").get,config.get("mongo.db").get)

// FFEHE IR T7E] MongoDB 17
storeDataInMongoDB(movieDF, ratingDF, tagDF)

import org.apache.spark.sql.functions._

val newTag = tagDF.groupBy($"mid")
.agg(concat_ws("|",collect_set($"tag"))
.as("tags"))
.select("mid","tags")

/) EERELPEE ) Tag #04F, FMoive £l A, F=4E4/ Movie £i#5

val movieWithTagsDF = movieDF.join(newTag,Seq("mid","mid"),"left")

/] T ES BN S H

implicit val esConfig = ESConfig(config.get("es.httpHosts").get,
config.get("es.transportHosts").get,
config.get("es.index").get,
config.get("es.cluster.name").get)

/) FEG Movie i RIFFIES 1

storeDataInES(movieWithTagsDF)

// FH]Spark

spark.stop()

}

3.2.3 B¥IEE A\ MongoDB

BNk, sz¥l storeDatalnMongo J7v2, K04 5 N\ mongodb

def storeDataInMongoDB(movieDF: DataFrame, ratingDF:DataFrame, tagDF:DataFrame)
(implicit mongoConfig: MongoConfig): Unit = {

// Wi —1~F/MongoDB [fJiE £

val mongoClient = MongoClient(MongoClientURI(mongoConfig.uri))

// U142 MongoDB 15 X1 W 55 /%, A4 I iZ %
mongoClient(mongoConfig.db)(MONGODB_MOVIE COLLECTION).dropCollection()
mongoClient(mongoConfig.db) (MONGODB_RATING_COLLECTION).dropCollection()
mongoClient(mongoConfig.db) (MONGODB_TAG_COLLECTION).dropCollection()

/7 F 25 i E#5 A #£) MongoDB

movieDF
.write
.option("uri",mongoConfig.uri)
.option("collection",MONGODB_MOVIE_COLLECTION)
.mode("overwrite")
.format("com.mongodb.spark.sql")

.save()
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ratingDF
.write
.option("uri",mongoConfig.uri)
.option("collection",MONGODB_RATING COLLECTION)
.mode("overwrite")
.format("com.mongodb.spark.sql")
.save()

tagDF
.write
.option("uri”,mongoConfig.uri)
.option("“collection",MONGODB_TAG_COLLECTION)
.mode("overwrite")
.format("com.mongodb.spark.sql")

.save()

/I XTE A HEE T/

mongoClient(mongoConfig.db) (MONGODB_MOVIE_COLLECTION).createIndex(MongoDBObject("m
id" -> 1))

mongoClient(mongoConfig.db) (MONGODB_RATING_COLLECTION).createIndex(MongoDBObject("
uid" -> 1))

mongoClient(mongoConfig.db) (MONGODB_RATING_COLLECTION).createIndex(MongoDBObject("
mid" -> 1))

mongoClient(mongoConfig.db) (MONGODB_TAG_COLLECTION).createIndex(MongoDBObject("uid
t-> 1))

mongoClient(mongoConfig.db) (MONGODB_TAG_COLLECTION).createIndex(MongoDBObject("mid
t-> 1))

// FElH MongoDB fi% 1%

mongoClient.close()

3.3 #HE#IMB{LE ElasticSearch

3.3.1 J2 3} ElasticSearch fR5-2% (B&%)
3.3.2 K EHEE A ElasticSearch

5 AT, R R 3 B s i Spark SQL $& fi 1) write J5 v 34T B4 19 4 A7 N
Sz P storeDatalnES 75 .

def storeDataInES(movieDF:DataFrame)(implicit eSConfig: ESConfig): Unit = {
/B —
val settings:Settings = Settings.builder()
.put("cluster.name",eSConfig.clustername).build()
//F#E—TES HI5 /"5

val esClient = new PreBuiltTransportClient(settings)
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// FESE TransportHosts Js#] esClient 7
val REGEX_HOST_PORT = "(.+):(\\d+)".r
eSConfig.transportHosts.split(",").foreach{
case REGEX_HOST_PORT(host:String,port:String) => {
esClient.addTransportAddress(new

InetSocketTransportAddress(InetAddress.getByName (host),port.toInt))

}
// # BTGRP ES 1 BT
if(esClient.admin().indices().exists(new
IndicesExistsRequest(eSConfig.index)).actionGet().isExists){
esClient.admin().indices().delete(new DeleteIndexRequest(eSConfig.index))

}

esClient.admin().indices().create(new CreateIndexRequest(eSConfig.index))

1/ A GAFIES

movieDF
.write
.option("es.nodes",eSConfig.httpHosts)
.option("es.http.timeout™,"100m")
.option("es.mapping.id", "mid")
.mode("overwrite")
.format("org.elasticsearch.spark.sql")

.save(eSConfig.index+"/"+ES_MOVIE_ INDEX)

4T BEHEFERSER

4.1 BEAEFRSS

B ST IR 55 2 SR 5 P B A B D s Bd R T E B 2 G T SVE N S 2 4
500 A W B BEAT 85 G 5 ORAE VSR A5 BAE — o I T R T R T E AN AR Y
AR TR A A B T B R BE IR AR

B BT e 55 2 B AH S — S AT DTS R AT Ge it AN RO HR AR, O SR S A AT
i MV 55 AH 7 52 14 K 4 S 4 .

BRI S E A NG R BT ALS WP E I SR HE R H R DL KT
ElasticSearch ] P4 25 #E 37 52 .

#£ recommender | & 77 H StatisticsRecommender, pom.xml 3 {4 H & 5] A

spark. scala 1 mongodb 1 kH 5% 1 #fi -
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<dependencies>
<!-- Spark HIK#HIGIA -->
<dependency>

<groupId>org.apache.spark</groupId>
<artifactId>spark-core_2.11</artifactId>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql_2.11</artifactId>

</dependency>

<!-- 9/ A Scala -->

<dependency>
<groupId>org.scala-lang</groupld>
<artifactlId>scala-library</artifactId>

</dependency>

<!-- JjA MongoDB [J455) -->

<I-- W TCi4 77 (i #% MongoDB - - >

<dependency>
<groupId>org.mongodb</groupId>
<artifactId>casbah-core_2.11</artifactId>
<version>${casbah.version}</version>

</dependency>

<!-- JH/FSpark filMongoDB /)5 #% -->

<dependency>
<groupId>org.mongodb.spark</groupIld>
<artifactId>mongo-spark-connector_2.11</artifactId>
<version>${mongodb-spark.version}</version>

</dependency>

</dependencies>

£ resources {4 3 5] X\ log4j.properties, %X J5 7E src/main/scala | 3 & scala #
B %+ % com.atguigu.statistics. StatisticsRecommender .

FRE, IRATN ZSE @ REHI 25, 78 main() 7 iE T E XL E . 64 SparkSession
FEME B, &5 <M spark. UL AN -

src/main/scala/com. atguigu. statistics/StatisticsRecommender. scala

case class Movie(mid: Int, name: String, descri: String, timelong: String, issue: String,

shoot: String, language: String, genres: String, actors: String, directors: String)

case class Rating(uid: Int, mid: Int, score: Double, timestamp: Int)

case class MongoConfig(uri:String, db:String)
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case class Recommendation(mid:Int, score:Double)

case class GenresRecommendation(genres:String, recs:Seq[Recommendation])
object StatisticsRecommender {

val MONGODB_RATING_COLLECTION = "Rating"
val MONGODB_MOVIE_COLLECTION = "Movie"

e ua e
val RATE_MORE_MOVIES = "RateMoreMovies"

val RATE_MORE_RECENTLY_MOVIES = "RateMoreRecentlyMovies"
val AVERAGE _MOVIES = "AverageMovies"

val GENRES_TOP_MOVIES = "GenresTopMovies"

/) AL770%
def main(args: Array[String]): Unit = {

val config = Map(
"spark.cores" -> "local[*]",
"mongo.uri” -> "mongodb://localhost:27017/recommender"”,

"mongo.db" -> "recommender"

// G# SparkConf F &

val sparkConf = new
SparkConf().setAppName("StatisticsRecommender™).setMaster(config("spark.cores™))

// £Y# SparkSession

val spark = SparkSession.builder().config(sparkConf).getOrCreate()

val mongoConfig = MongoConfig(config("mongo.uri"),config("mongo.db™))

/7 WA B (F7 e

import spark.implicits._

/] B IEH AR
val ratingDF = spark
.read
.option("uri”,mongoConfig.uri)
.option(“collection",MONGODB_RATING_COLLECTION)
.format("com.mongodb.spark.sql™)
.load()
.as[Rating]
.toDF()
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val movieDF = spark
.read
.option("uri”,mongoConfig.uri)
.option("collection",MONGODB_MOVIE_COLLECTION)
.format("com.mongodb.spark.sql™)
.load()
.as[Movie]

.toDF ()

/) BIE—K 5 ratings [7

ratingDF.createOrReplaceTempView("ratings")

//TODO: AN[A[I4 i A4S

spark.stop()

4.2 BEGTIRS

4.2.4 JiSRITI RS
WA B4 3 S VR 93 M0 55 S 9P 4 OB £ O

SIS
JEid Spark SQL EHUPE A #IELE, ST A W R IES B HEE, REH%
MK BINHERE, #2445 25 N MongoDB f) RateMoreMovies 4 4 .

/1 G P g LB T E S T 6 5 £
J/EHLEH -)  mid, count
val rateMoreMoviesDF = spark.sql("select mid, count(mid) as count from ratings

group by mid")

rateMoreMoviesDF
.write
.option("uri",mongoConfig.uri)
.option("collection",RATE_MORE_MOVIES)
.mode("overwrite™)
.format("com.mongodb.spark.sql")

.save()

% Java - KEE A0 —python N TEREFR N3, ATEHEVM: MESEM
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4.2.2 BIEATEESIT

MR VF 7, 2 A BT SR R 7y BV MR 2 RS .
S UL B
W Id Spark SQL B HUIT o Fdl £, L UDF & KOk 2 11 S8l i 1l 2 208 H

RERTHEABEZERNTE>H. ZiEl 2 EH LSS AN F MongoDB 1)
RateMoreRecentlyMovies 4 & .

/1 5T LU K958 17 AETN 5 B 1 4
/) HHFLEH - ) mid, count, time

1/ CIEE [T I LA
val simpleDateFormat = new SimpleDateFormat("yyyyMM")

/I EM—1NUDF 4t JH7#F timestamp FHkFE %5 1260759144000 => 201605
spark.udf.register("changeDate”, (x:Int) => simpleDateFormat.format(new Date(x *
1000L)).toInt)

// FFERET Rating ZeHi5E 1 I 1] 56 B o 915 ¢
val ratingOfYearMonth = spark.sql("select mid, score, changeDate(timestamp) as yearmonth

from ratings")

1/ FERTHIEAEETT Sy — K7
ratingOfYearMonth.createOrReplaceTempView("ratingOfMonth™)

val rateMoreRecentlyMovies = spark.sql("select mid, count(mid) as count ,yearmonth from

ratingO0fMonth group by yearmonth,mid")

rateMoreRecentlyMovies
.write
.option("uri"”,mongoConfig.uri)
.option(“collection",RATE_MORE_RECENTLY MOVIES)
.mode("overwrite")
.format("com.mongodb.spark.sql")

.save()

4.2.3 HETHB L4
WA i ot B0 b BT AR RO, R RO S R T 184
S0 B«

i Spark SQL B HU{R /7 7E MongDB ' 1) Rating 4 48, 18 44T LA K SQL i
) SEILNE T R T 3 4y Gt
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/1 ZA BET 2 9P
val averageMoviesDF = spark.sql("select mid, avg(score) as avg from ratings group by

mid")

averageMoviesDF
.write
.option("uri”,mongoConfig.uri)
.option("collection",AVERAGE_MOVIES)
.mode("overwrite")
.format("com.mongodb.spark.sql™)

.save()

it 56 B2 5 R A R #T ) DataFrame 5 H ) MongoDB (1) AverageMoviesScore
Ea65%.

4.2.4 BPRANNFBRESHT

RIE SRR A BN, it EEMER P BREZES T2 &S 10 M
5 o

SR

FEHBENBENFEET G, BT EaSHERMME RRM, KRG
i e R B A A4 H, K DataFrame % H! ] MongoDB (£ GenresTopMovies
Eat.

[/ G IS T L R R A 10 A
val movieWithScore = movieDF.join(averageMoviesDF,Seq("mid"))
1/ & #2207

val genres =

List("Action","Adventure",

Animation", "Comedy",

won won won

Crime", "Documentary","Drama","Famil

y","Fantasy",

Foreign","History", "Horror",

Music","Mystery"

, "Romance”,

Science","Tv","Thriller","War", "Western")

1/ FF B IER F Bk RDD
val genresRDD = spark.sparkContext.makeRDD(genres)

// iHE 25 tople
val genrenTopMovies = genresRDD.cartesian(movieWithScore.rdd)
filter{
case (genres,row) =>
row.getAs[String]("genres").toLowerCase.contains(genres.toLowerCase)
}

.map{
/) GBI ERE A E ), 4 RDD[String, Iter[mid, avg]]
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case (genres,row) => {

(genres, (row.getAs[Int]("mid"), row.getAs[Double]("avg")))

}
}.groupByKey ()
.map{
case (genres, items) => GenresRecommendation(genres,items.toList.sortWith(_._2 >
_._2).take(10).map(item => Recommendation(item._1,item._2)))
}.toDF ()
// Hiit##5 #/ MongoDB
genrenTopMovies
.write
.option("uri"”,mongoConfig.uri)
.option("collection",GENRES_TOP_MOVIES)
.mode("overwrite™)
.format("com.mongodb.spark.sql")

.save()

4.3 ETFE MRERINEISEHETE
WUH KM ALS fE )yt [ g 509, 70 A AR ¥E MongoDB 1 () F 7 #F 73 R Al L 52
e yE 4R 5 7 i S HE AR AR B DL K RS AR AL B R R
4.3.1 F; R
IS ALS 25 th K ) Model kbt 5254 24 i FH P s 0 47 A6 2 22 L i
ir
1. Userld Al MovielD fif f K/-#, 4 Cuid, mid) #Icé
2. EIEEATM Cuid, mid) fIInd.
3. R TR 25 R I T o A AT HEY
4. R [E o E B KH K ASEEE, 19280 7 B
B Jr AR R B S5 A TR K Bl fR 47 2 MongoDB ) UserRecs &t

% Java - KB - —python NGBk TE, Al EEVIR.: HESE M




Orirzss

HEASABEIARZ BERERR

Key FHashfKey FHashgValue
=
User1 movie2 similarity movie3 similarity serees
User2 movie9 similarity movie3 similarity movied similarity seesne
simHash=<
User3 movie5 similarity movie10 similarity seesne
Userd movie5 similarity seeens
8

Y

Value : FHash

¥ 2 recommender {7 I H OfflineRecommender, 5| A spark. scala. mongo fll

jblas f) 4 5 -

<dependencies>

<dependency>
<groupId>org.scalanlp</groupId>
<artifactId>jblas</artifactId>
<version>${jblas.version}</version>

</dependency>

<!-- Spark [l GIA -->

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-core_2.11</artifactId>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql_2.11</artifactId>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-mllib_2.11</artifactId>

</dependency>

<!-- 9/ A Scala -->

<dependency>
<groupId>org.scala-lang</groupId>
<artifactId>scala-library</artifactId>

</dependency>

<!-- A MongoDB [94Kz) -->
<!-- JTF/C15 7 0% MongoDB - ->

% Java — K —fiim —python N LEGETORN N4, wEEVN: wiE
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<dependency>

<groupId>org.mongodb</groupId>
<artifactId>casbah-core_2.11</artifactId>
<version>${casbah.version}</version>

</dependency>

<!-- JH/FSpark #1MongoDB HIX1#% -->

<dependency>
<groupId>org.mongodb.spark</groupId>
<artifactId>mongo-spark-connector_2.11</artifactId>
<version>${mongodb-spark.version}</version>

</dependency>

</dependencies>

FREL T A @ rE 2. S A E . )& SparkSession 2525 B8, w PAIN#k
BT EAR T .
O ARG 4 R

src/main/scala/com. atguigu. offl1ine/0ff1ineRecommender. scala

case class Movie(mid: Int, name: String, descri: String, timelong: String, issue: String,

shoot: String,language: String, genres: String, actors: String, directors: String )
case class MovieRating(uid: Int, mid: Int, score: Double, timestamp: Int)
case class MongoConfig(uri:String, db:String)

/) FREIEEN R, mid, score

case class Recommendation(mid: Int, score:Double)

1/

case class UserRecs(uid: Int, recs: Seq[Recommendation])

[/ EFEHE (T

case class MovieRecs(mid: Int, recs: Seq[Recommendation])
object OfflineRecommmeder {

/) EXE R
val MONGODB_RATING COLLECTION = "Rating"
val MONGODB_MOVIE_COLLECTION = "Movie"

/) TETFRHIEFR

val USER_RECS = "UserRecs"
val MOVIE_RECS = "MovieRecs"
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val USER_MAX_RECOMMENDATION = 20

def main(args: Array[String]): Unit = {
/) EXRIE
val config = Map(
"spark.cores" -> "local[*]",
"mongo.uri" -> "mongodb://localhost:27017/recommender",

"mongo.db" -> "recommender"

// CY# spark session
val sparkConf = new
SparkConf().setMaster(config("spark.cores")).setAppName("StatisticsRecommender™)

val spark = SparkSession.builder().config(sparkConf).getOrCreate()

implicit val mongoConfig = MongoConfig(config("mongo.uri"),config("mongo.db"))

import spark.implicits._
// B mongoDB 1l 55 #5 1
val ratingRDD = spark
.read
.option("uri",mongoConfig.uri)
.option("collection",MONGODB_RATING COLLECTION)
.format("com.mongodb.spark.sql")
.load()
.as[MovieRating]
.rdd
.map(rating=> (rating.uid, rating.mid, rating.score)).cache()
// IS RDD[Int ]
val userRDD = ratingRDD.map(_._1).distinct()

// R 5E RDD[Int ]

val movieRDD = spark
.read
.option("uri",mongoConfig.uri)
.option("collection",MONGODB_MOVIE_COLLECTION)
.format("com.mongodb.spark.sql")
.load()
.as[Movie]
.rdd
.map(_.mid).cache()

1/ CIE N2 £ i 5
val trainData = ratingRDD.map(x => Rating(x._1,x._2,x._3))
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// rank ZEZHEEEGE X TR, iterations A FCHIA#E, Lambda 2 ALS HYIENIE S
val (rank,iterations,lambda) = (50, 5, 0.01)
// VI ALS B 7545 K iE X R

val model = ALS.train(trainData,rank,iterations,lambda)

VIR IE Yt i
val userMovies = userRDD.cartesian(movieRDD)
// model CEZELF, Hid 16 250 0] AR 274 27 ROD[Rating] (uid,mid, rating)

val preRatings = model.predict(userMovies)

val userRecs = preRatings
.filter(_.rating > 0)
.map(rating => (rating.user,(rating.product, rating.rating)))
.groupByKey ()
.map{
case (uid,recs) => UserRecs(uid,recs.toList.sortWith(_._ 2 >
_._2).take(USER_MAX_RECOMMENDATION).map(x => Recommendation(x._1,x._2)))
}.toDF()

userRecs.write
.option(“uri”,mongoConfig.uri)
.option(“collection”,USER_RECS)
.mode("overwrite™)
.format("com.mongodb.spark.sql")

.save()

//TODO: 715 H1 F L fE At 1%

// K/ spark
spark.stop()

4.3.2 HEUMHERERE

i ALS TR AR U AR B, 2 R T 2 AR AR AL R R O O 2
I HESE R G55 .

BATHER ALS Bk, FOEARZROVMT . W Bl AR e A R AR SR R
gy e s F PR AEFE MR B U(m x K)RERE, AN P B k DMRIER IR RoR YRR
MEFE R V(n x K)FEFE, YRl k DAL A

V(n x )RRV WFFIERRE, & T2 k 4emE, BRBADIEAmESR—
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AN YEFE R RFAE B SCRAT A, B2 kAR L R K ) B RO T I%AT R R I RRAE

Fril, &S HEEH V(nxk)*ﬁE‘J“l"'b”w----”f:>rﬂ%%§%ﬁ%ﬁlﬁ, TRAER
AR pe RRAE R RN T = ol > B q AT R o T e et >
[0 (19 AF B BE sim(p, ) 7T A4 FT 7o 0 7o f % 32 48R 208 -

L
Z(tfpr qu,)
Sim(p.q) =—— -
\/Zn: f;f x\/ZﬂI;

B EFAT RN B AR E AT DLl A AR, B5 Ei 2 mAHE
BLRE 7E — B (o) N SR AR R [ e 1 . B J5 AR R 20 PR /7 2] MongoDB ] MovieRecs
=z,

seesne

Key FHashfKey FHashgValue

-

moviel movie2 similarity movie3 similarity seneae

movie2 movied similarity movie3 similarity movied similarity

simHash=<

movie3 movie5 similarity movie10 similarity seaene

movied movie5 similarity veenee
-

Value : FHash

oAU T

1/ it H T
/) A IR, 2045 #57C RDD[ (scala.Int, scala.Array[scala.Double])]
val movieFeatures = model.productFeatures.map{case (mid,features) =>

(mid, new DoubleMatrix(features))

/IR IE AT
val movieRecs = movieFeatures.cartesian(movieFeatures)
.filter{case (a,b) => a._1 != b._1}
.map{case (a,b) =>
val simScore = this.consinSim(a. 2,b. 2) // KFZHIE
(a._1,(b._1,simScore))
}.filter(_._2._2 > 0.6)
.groupByKey ()

W2 Java - K& —fii —python N THERETIR N, wTHEVIM: WS EM
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.map{case (mid,items) =>
MovieRecs(mid,items.tolList.map(x => Recommendation(x._1,x._2)))
}.toDF ()

movieRecs
.write
.option("uri"”, mongoConfig.uri)
.option("collection" ,MOVIE_RECS)
.mode("overwrite")
.format("com.mongodb.spark.sql™)

.save()

Horr, consinSim J2& 5K P A [ & AR SZAH U () R 8, AR s Bl F -

11 i B2 A AU
def consinSim(moviel: DoubleMatrix, movie2:DoubleMatrix) : Double ={

moviel.dot(movie2) / ( moviel.norm2() * movie2.norm2() )

}

4.3.3 EAPHEFISEERE

fE LR BRI R i R b, AT E 4 € 1 B ih R B Y rankiterations,lambda
EAZH T RS, XA —ERRRNSHEER, P bLRATF ZE XA
BEAT VPAL o G ORI B TR 22 (RMSED , BTNV 5 SR VE 4 2
[ [ % 2% .

[
N
1
RMSE = llﬁzmbsewedr _ predicted,)®
Tr=1

A 7 RMSE, RATA LAgtn] LUB I 2 X% S 5E, KikE RMSE fi/h i —41
PERFBATE R AL IR 3%
7t scala/com.atguigu.offline/ T 5 & B 5 X+ % ALSTrainer, ARH% 3R 424 41 F -

def main(args: Array[String]): Unit = {
val config = Map(
"spark.cores" -> "local[*]",
"mongo.uri” -> "mongodb://localhost:27017/recommender”,
"mongo.db" -> "recommender"
)
// B8 SparkConf
val sparkConf = new
SparkConf().setAppName("ALSTrainer").setMaster(config(“spark.cores™))
// B/# SparkSession
val spark = SparkSession.builder().config(sparkConf).getOrCreate()
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val mongoConfig = MongoConfig(config("mongo.uri™),config("mongo.db"))

import spark.implicits._

1/ W5 20 H
val ratingRDD = spark
.read
.option("uri",mongoConfig.uri)
.option(“collection",OfflineRecommender.MONGODB_RATING_COLLECTION)
.format("com.mongodb.spark.sql")
.load()
.as[MovieRating]
.rdd

.map(rating => Rating(rating.uid,rating.mid,rating.score)).cache()

// 1 RDD FEHL L] 7% 1~ RDD, JH LLE 7 il 255 R i 5
val splits = ratingRDD.randomSplit(Array(0.8, 0.2))

val trainingRDD = splits(9)
val testingRDD = splits(1)

TR S5
adjustALSParams (trainingRDD, testingRDD)

// K] Spark

spark.close()

Horpr adjustALSParams J7 2 o2 15 B4 P fili (4% 00, B N — 2H VI 5 A0 A0l 4
T 53 B B /N RMSE 841 240, ARG s B il -

/] B R AR (S
def adjustALSParams(trainData:RDD[Rating], testData:RDD[Rating]): Unit ={
/) BEIGEECAEAS5, rank F Lambda 7F /LM F05E B3
val result = for(rank <- Array(100,200,250); lambda <- Array(l, 0.1, 0.01, 0.001))
yield {
val model = ALS.train(trainData,rank,5,lambda)
val rmse = getRMSE(model, testData)
(rank, lambda, rmse)
}
// N rmse HEF
println(result.sortBy(_._3).head)
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115 RMSE ¥) B8 3 getRMSE AR SEEL U0 F -

def getRMSE(model:MatrixFactorizationModel, data:RDD[Rating]):Double={
val userMovies = data.map(item => (item.user,item.product))
val predictRating = model.predict(userMovies)
val real = data.map(item => ((item.user,item.product),item.rating))
val predict = predictRating.map(item => ((item.user,item.product),item.rating))
// 157 RMSE
sqrt(
real.join(predict).map{case ((uid,mid), (real,pre))=>
/7 BRI 9 2
val err = real - pre
err * err
}.mean()
)
}

2 AT, 30Tk T DA R RO R B
%5 F CAHEEFERSER

5.1 SCHTHEEFIRSS

SEI TS 5 R 2 T BN T HERE R G b B K AN R T S I o B A A RN 1%
S5 W i A — B TR) Y P 3 390 6 A 5 T 1S e A A A R U e AR A D AN B — TR
I3 (¥ AT T 2310 SRR U SR P AR 1 R 4

JHL P 568 40 it (10 s & i I 1) (KD HE RS 0 2 & SO . Bt — AN u AR B I %
R p &4 F T, AT Bk, u RATRMRERSHEE p K
LR HAB 2 TR u RN ZIX B g 457 7RI, B A eI —
B, u AT RAENRS L q KUK ER . Jrolx Fsem ez, 00
X ANHBFEHAT TR R, W & B R T RO X JLIRVE S 3T — I
W, AR AR A R UL A 7 3T YA O 4, A2 P I B I R .

U SR SR HERR 4K SR R HERE R I ALS HE, BT RZEBITNEELR, &
HA A Z0 e S RISy Pl TREA SN2 R, A
VRS Ja R 7 B Py R i — T, A5 5RIa AT R e S R 5 7 AR
AT HERE A R EE AR W AT 2D, TG T R HERE A R ERAR A B R
(A DR

34, AR SEIN HESE el T I TRD R e b B AL S B ESEIN B EEOR, BT ASEIR
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itEEARAKN, BB, E2MIEERM RSN TR, STk, #EER
FEAEEA IR . SEm e R R LR A RN SRS, R E TR L
SRR b PR R, A T (OORS BB R U AT DA T .

P AR T s e 50k, EEA P AR

(D AP ARG BRIE LAV 5 5 G0 BLB I 6 500 HE 77 45 2R

(2) THERAK, i i LI E] L R S I B HE S K

5.2 SCAHEFEIRIZILT

M u MHERE p BT T, R RN u IHEE SR E . T
Fru XMHEE p W, WTHT u R, b5 p SO R AT TR I HE 77 5 5 K
KA, Bl IS B p RARIE K AR RIE R .

AL AR I RSB X EE N EX AN B SEH u
e o 2% .

KRR IEN T u
Ja 5 ERA R U s HERE
MIHERE LR .

HARR i«

HAE, REA P u R BGE N K AP, 8 RKy SREVHEE p 1R
MU K N ES, L8 S;

WE, WTRANHE qeS , HHEHEMERIM AR E, HHEAXW T

Z sim(q,r)x R,

L, == + lg max{incount 1} — g max {recount 1}
sim _ sum

A TIE RS BN u WHEFE R, A
SORMEAT R T HER LR B OF . B IS BB R

Hor:

R u XTE v B9

sim(qr) R q SR r FALE, RoERDHPIEH 0.6, HHFE q M
LR r ALK T 0.6 FURIME, TUAI 9 I 38 AN AH 5% JF 20 5

sim_sum FIRx q 5 RK B AACLBE KT f /0N B4R O A 4

incount ¥7x RK 5 M5 q MUK, HAS IS BE (>=3) FHEEZA:

recount ¥ RK HHHFE q MUK HASFSEMR (<3) FHEENSEG

AR B XWNTF -

BN TEHMEERY o N u &IEW K DEDS, Rit5 q MR
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(>=0.6) M u SV HEEAL, W TFREEEMNTHENIER, Hr 5 q WAL
FEFRLLA T u Xt r B3, R ISR AT ROV u MR q PESY
T ep

Zsim(q, r)x R,
reRK
Sim  Sum

RIE, ¥ u &I K M2 PE5HEE q K. BASWHSES (>=3) 1
AN EE N incount, 1FH lgmax{incount, I/{ENHLE q M “mET” , B X
ETHY q 5 u &L K MESHE n AEFsC=3)mEMel, MEE q 1
L2 Z AT N Igmax{incount,1}. WRHEF q 5 u WHIE K MEo AR & TP
SHEEE, WU n B8R, WIS q ERCZEER, It DUHESE 10 2 2w I o
IR ALK WARWE q 5 u MEik K DMEa R A &S s i, i
n BN, DN DG S 4 e Y A R E DN
MmE, #u &IEK K DD 58 q MK, BARFIFESEIK (<3) KHE
EABGC N recount, 15 Igmax{recount, 1}ENHE q B “HISHF” , & XL
FHE q 5u MHRIE K MESFH n MEPES (K3) AL, WHEE q MRk
4% Ml lgmax{incount, 1} 1AL HFE q 5 u Bt K NP AHLREPE 2 B
W, WERW n B, W q BARIZEHETRE, B DUHER 056 SR 55 1
MR R IR q 5 u WL K DN PR VE 2> s R 8>, it /2 n
AN DU HE A I 5 AR IR 5 FD R B2 DN
B Ja K 4 5 R 7080 ) A B B PE e b, R A HI SIS T, SRR AR q B
AT u BHEREE R AT R MRIERRE q WEG, BAER —H<HE q B
ID, q MIHEFER 5 24 > %) & updatedList:

updatedList = J{¢ID, E, }

ges

MAEA IR u SEIHER Z BB b — RS HER 45 5 Rec 2 —dH<HIY
m,m [HEREI R SHIFIER, HARPHN K:

Rec = U{mID E. v len(Rec)=K

meRec

BN oK, ¥ updated S 5ANRA u SERHEFZHTH E— R HEFE S R Rec
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BEAT 3T G IF . B T BOB I HE 77 45 R NewRec:

New Rec =topK (i € Rec LupdatedList,cmp = E )

Horb, i %R updated_S 5 Rec WJHLFEZE S THHAN I, topK & A EHL,
F~nM RecUupdated _ S HiE#FEH &AM K N, cmp = E,; £/ topK KL
KRR RELME RN K ALk, &%, NewRec BIAZLEH T u X
op VR il R R S HE A A5 20 0 BORT HE A 45 R

B2, LR HERE R R AR R AR T

(1) /" u X5 p 34T 71D, A 7SS R B — 5

(2) W HE p B K MHEEERNESS:

(3) FKEAH v RIENEAK K %P5, 8&KRITS, fEAESE RK;

(4) THEREZMMHEFLEL, ™4 <qlD, >4 A updated_S;

¥ updated_S 5 LR u BIHEFES R Rec FIH AKX (4-4)BEATHIE, 74
I HEAE 45 B NewRec; fE NIR&HH .

FATTE recommender F ¥4 F Ui H StreamingRecommender, 5| A spark. scala.
mongo. redis Fl kafka [#] % #i:

<dependencies>

<!-- Spark [l GIA -->

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-core_2.11</artifactId>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-sql_2.11</artifactId>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-streaming_2.11</artifactId>

</dependency>

<!-- F/A Scala -->

<dependency>
<groupId>org.scala-lang</groupId>
<artifactId>scala-library</artifactId>

</dependency>

<!-- JA MongoDB i4lzh -->
<I-- JH T4 7 7% MongoDB - ->
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<dependency>
<groupId>org.mongodb</groupId>
<artifactId>casbah-core_2.11</artifactId>
<version>${casbah.version}</version>

</dependency>

<!-- JH/FSpark #1MongoDB HIX1#% -->

<dependency>
<groupId>org.mongodb.spark</groupId>
<artifactId>mongo-spark-connector_2.11</artifactId>
<version>${mongodb-spark.version}</version>

</dependency>

<!-- redis -->

<dependency>
<groupId>redis.clients</groupId>
<artifactlId>jedis</artifactId>
<version>2.9.0</version>

</dependency>

<!-- Rafka -->

<dependency>
<groupId>org.apache.kafka</groupId>
<artifactId>kafka-clients</artifactId>
<version>0.10.2.1</version>

</dependency>

<dependency>
<groupId>org.apache.spark</groupId>
<artifactId>spark-streaming-kafka-0-10_2.11</artifactId>
<version>${spark.version}</version>

</dependency>

</dependencies>

A 8 S R R — NI B F X R (H T # 57 redis #l mongo #E4#2) ,

JE1E StreamingRecommender H & S — 445 & .

src/main/scala/com. atguigu. streaming/StreamingRecommender. scala

1/ EZLFXR

object ConnHelper extends Serializable{
lazy val jedis = new Jedis("localhost™)
lazy val mongoClient =

MongoClient(MongoClientURI("mongodb://localhost:27017/recommender™))
}
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case class MongConfig(uri:String,db:String)

// BRI

case class Recommendation(mid:Int, score:Double)

V. Valiltiiva
case class UserRecs(uid:Int, recs:Seq[Recommendation])

1/ IR
case class MovieRecs(mid:Int, recs:Seq[Recommendation])

object StreamingRecommender {

val MAX_USER_RATINGS NUM = 20

val MAX_SIM MOVIES NUM = 20

val MONGODB_STREAM_RECS_COLLECTION = "StreamRecs"
val MONGODB_RATING COLLECTION = "Rating"

val MONGODB_MOVIE RECS_COLLECTION = "MovieRecs"

S/ AT
def main(args: Array[String]): Unit = {
}
}
SEI HERE ARSI

def main(args: Array[String]): Unit = {

val config = Map(
"spark.cores" -> "local[*]",
"mongo.uri" -> "mongodb://localhost:27017/recommender"”,
"mongo.db" -> "recommender",
"kafka.topic" -> "recommender"
)
// BI&#—1" SparkConf I &
val sparkConf = new
SparkConf().setAppName("StreamingRecommender").setMaster(config("spark.cores"))
val spark = SparkSession.builder().config(sparkConf).getOrCreate()
val sc = spark.sparkContext

val ssc = new StreamingContext(sc,Seconds(2))

implicit val mongConfig = MongConfig(config("mongo.uri"),config("mongo.db"))

import spark.implicits._

/) ) IR
/) FHL y Map[Int, Map[Int,Double]]
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val simMoviesMatrix = spark
.read
.option("uri",config("mongo.uri™))
.option("collection",MONGODB_MOVIE_RECS COLLECTION)
.format("com.mongodb.spark.sql")
.load()
.as[MovieRecs]
.rdd
.map{recs =>
(recs.mid, recs.recs.map(x=> (x.mid,x.score)).toMap)

}.collectAsMap()
val simMoviesMatrixBroadCast = sc.broadcast(simMoviesMatrix)

// BT Kafka 19

val kafkaPara = Map(
"bootstrap.servers" -> "localhost:9092",
"key.deserializer" -> classOf[StringDeserializer],
"value.deserializer" -> classOf[StringDeserializer],
"group.id" -> "recommender",

"auto.offset.reset” -> "latest"

val kafkaStream =
KafkaUtils.createDirectStream[String,String](ssc,LocationStrategies.PreferConsisten

t,ConsumerStrategies.Subscribe[String,String](Array(config("kafka.topic")),kafkaPar
a))

// UID[MID|SCORE|TIMESTAMP

/) P

val ratingStream = kafkaStream.map{case msg=>
var attr = msg.value().split("\\|")
(attr(@).toInt,attr(1).toInt,attr(2).toDouble,attr(3).tolInt)

/OS] TR
ratingStream.foreachRDD{rdd =>
rdd.map{case (uid,mid,score,timestamp) =>

println(">>>5>>55>55>55>55>"
1/ GG TRVTHIM A TP

val userRecentlyRatings =

getUserRecentlyRating (MAX_USER_RATINGS_NUM,uid,ConnHelper.jedis)
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/1 KR AE P ZAIATK TN 5%

val simMovies =

getTopSimMovies(MAX_SIM _MOVIES NUM,mid,uid,simMoviesMatrixBroadCast.value)

/[ 1B FEE IR 2R
val streamRecs =

computeMovieScores(simMoviesMatrixBroadCast.value,userRecentlyRatings,simMovies)

1/ HEH R A7F MongoDB

saveRecsToMongoDB(uid, streamRecs)

}.count()
}

// i 5) Streaming F2/7
ssc.start()

ssc.awaitTermination()

5.3 SCRIHEFEIARISCIR

SN 8 A7 S5 3% (0 R
1. f£ Redis £#EP M 7 &— DM RIEXBEEK K RIED . St 5957 B

2. BLHESE FE C 2K R A U AR SR AT 1H 52 2] 7 MongoDB .
3. Kafka Q& 3REUE] 1 17 SEI I PF 2 Bl
B RR
SR A 2 5704 N O — AN VE 4> <userld, movield, rate, timestamp>, i $44T f A% O
WABFE: SR userld &IE K XPE7r . 3RH movield s AHML K AN HLEE . 5k
S HER R e g TEHT R userld Y S B HE 75 45 AL

5.3.1 IREUH P HI K RBILVES

oMb 55 ik 55 2% 5 B2 A 7 P 43 R I S BRON 2 4 1% 0 43 15 L LA userld, movield, rate,
timestamp ¥ #% X 4d A 2 Redis H1 iz P 0 B BA S 2 b, FESClf Bk h, AR 2EE
i Redis % 7 i 35 BUORH 87 4 BA 51 P 25 B AT

import scala.collection.JavaConversions. _
/ k%
* G FTR VT M K A

* @param num  F TN
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* @param uid /A7
* @return
*/
def getUserRecentlyRating(num:Int, uid:Int,jedis:Jedis): Array[(Int,Double)] ={
/M I G IR H num 7N EFA
jedis.lrange("uid:"+uid.toString, ©, num).map{item =>
val attr = item.split("\\:")
(attr(@).trim.toInt, attr(1l).trim.toDouble)
}.toArray

}

5.3.2 FRECHHTEREBRARLIK K SR

EELE LT, CEmeH B MOEEMERT TIHE, TUEAN R
movield K AHLLE K DNHEFEZIRE % 3K H: A MongoDB 1% X MovieRecs ## ,
M movield 7E simHash X 5 [¥) W5 A & SR UM UL AT K ORI AREE li 5% o a2
B KA A Array[Int] 5, RRYE5 movield MMM HBHELES, a4 N
candidateMovies LLE {5 & S22 &

/* *
* PEHR G L K AN
* @param num i e
* @param mid 1 By 721 ID
* @param uid RT3

* @param simMovies HLFE I RE 1) A e

* @param mongConfig  MongoDB ///I £

* @return

*/
def getTopSimMovies(num:Int, mid:Int, uid:Int,
simMovies:scala.collection.Map[Int,scala.collection.immutable.Map[Int,Double]])(imp
licit mongConfig: MongConfig): Array[Int] ={

/1 M) FE AR HT I SE AL I 2 BT 2 I I I 5

val allSimMovies = simMovies.get(mid).get.toArray

1/ T EZEE L 7 %

val ratingExist =
ConnHelper.mongoClient(mongConfig.db) (MONGODB_RATING_COLLECTION).find(MongoDBObject
("uid" -> uid)).toArray.map{item =>

item.get("mid").toString.toInt

}

[/ L IESE O PR, I hid

allSimMovies.filter(x => !ratingExist.contains(x._1)).sortWith(_. 2 >

_._2).take(num).map(x => x._1)
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5.3.3 HEHEFRLEHITE

X Tk ik B B2 48 & simiHash F1 userld 80D K N4 recentRatings, #iAAL
(NSRS I

Jxx
* i H R B I
* @param simMovies I T
* @param userRecentlyRatings //// 2 i7/Tk (K177,
* @param topSimMovies T 2R AT K I
* @return
*/
def computeMovieScores(
simMovies:scala.collection.Map[Int,scala.collection.immutable.Map[Int,Doub
le]],userRecentlyRatings:Array[(Int,Double)],topSimMovies: Array[Int]):
Array[ (Int,Double)] ={

1/ T RAFEF— TN s TR VT LI TR — TN 72 119 1 E 757

val score = scala.collection.mutable.ArrayBuffer[(Int,Double)]()

/1 T RAFFF— 1 52 918 8 4] 24
val increMap = scala.collection.mutable.HashMap[Int,Int]()

/1 T RIFEE— T BRI 55 5T T 5
val decreMap = scala.collection.mutable.HashMap[Int,Int]()

for (topSimMovie <- topSimMovies; userRecentlyRating <- userRecentlyRatings){
val simScore = getMoviesSimScore(simMovies,userRecentlyRating._1,topSimMovie)
if(simScore > 0.6){
score += ((topSimMovie, simScore * userRecentlyRating. 2 ))
if(userRecentlyRating. 2 > 3){
increMap(topSimMovie) = increMap.getOrDefault(topSimMovie,0) + 1
}else{
decreMap(topSimMovie) = decreMap.getOrDefault(topSimMovie,0) + 1

score.groupBy(_._1).map{case (mid,sims) =>
(mid,sims.map(_._2).sum / sims.length + log(increMap.getOrDefault(mid, 1)) -
Log(decreMap.getOrDefault(mid, 1)))
}.toArray.sortWith(_._2>_._2)

/%
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Hod, getMovieSimScore J& HUf% 1% Fo 52 A0 P4 W2 AR LR, ARAS 40 F -

/* *
* FRECH L AR
* @param simMovies L L ST
* @param userRatingMovie //// 71251 F 71115
* @param topSimMovie 5% 5%
* @return
*/
def getMoviesSimScore(
simMovies:scala.collection.Map[Int,scala.collection.immutable.Map[Int,Double]],
userRatingMovie:Int, topSimMovie:Int): Double ={
simMovies.get(topSimMovie) match {
case Some(sim) => sim.get(userRatingMovie) match {
case Some(score) => score
case None => 0.0

}

case None => 0.0

1M log s Xf iz 5, X HESCHOVE 10 M CH R ED -

// K 10 XI5
def log(m:Int):Double ={
math.log(m) / math.log(10)

}

5.3.4 45 RIRF72] mongoDB

saveRecsToMongoDB & 0 sE 8 T 45 1 AR 17

ok
* JEH W (R4 F] MongoDB uid -> 1, recs -> 22:4.5[45:3.8
* @param streamRecs i z(//J/1 #4740
* @param mongConfig MongoDB I/ F
*/
def saveRecsToMongoDB(uid:Int,streamRecs:Array[(Int,Double)])(implicit mongConfig:
MongConfig): Unit ={
// #|StreamRecs HJiE#%
val streaRecsCollection =
ConnHelper.mongoClient(mongConfig.db) (MONGODB_STREAM_RECS_COLLECTION)

streaRecsCollection.findAndRemove (MongoDBObject("uid” -> uid))
streaRecsCollection.insert(MongoDBObject("uid" -> uid, "recs" ->

streamRecs.map( x => MongoDBObject("mid"->x._1,"score"->x._2)) ))

}
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5.3.5 ERTLIIHERSR

2 5 HL B A 9 3 A S ) B4 updatedRecommends<movield, E> 5, X
MEHK B RKIES] Web JFE MRS, S5 GRS E userld 1 b Sk iy #fE 7 25
recentRecommends<movield, E>F AT & 3. B e E o K RKIHEER
ARYCH I SE T . BART S

a. & : ¥ updatedRecommends 5 recentRecommends F4E & N — AN 1
<movield, E>%{( 4 ;

b. &% (L= : %4 updatedRecommends 5 recentRecommends 77 H & [f) i 5
movield B, recentRecommends ' movield [ H#EZER 56 9 il T2 b RS I HE 252 1 45
R TREAERE, ¥ & # 8 RK T % ¥ f5 0 updatedRecommends ¥ movield [ #
YR

C.UEHL TopK: 7E& 3. B )5 i<movield, E>¥t 4l b, WIEHEA movie HIHES
WA, EFEHAT K KRB, 1E ARSI T 1 m & 45 21
5.4 SCRTRGFECR

AT RF LN HEFEW IR ZE: VSRS > HE > flume HEXRE >
kafka streaming £ 3& 75 Pt F1 TAL FE -> spark streaming i 3t 5 o 7 F AT 58 B S i) HE
TSN G, PoazE e TREETRRRENE, #RRFETEET.

5.4.1 J3 B3I RGEAH
& B S2 i HE S R 48 StreamingRecommender Ll &2 mongodb. redis
5.4.2 J33)) zookeeper

bin/zkServer.sh start

5.4.3 53l kafka
bin/kafka-server-start.sh -daemon ./config/server.properties
5.4.4 FJE Kafka Streaming f&/%

7t recommender | ¥ & module, KafkaStreaming, 3= % FH Sk i H & 248 i 15 4 34,
T FEANS . pom.xml AT 5] AR #

<dependencies>
<dependency>
<groupId>org.apache.kafka</groupId>
<artifactId>kafka-streams</artifactId>
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<version>0.10.2.1</version>
</dependency>
<dependency>
<groupId>org.apache.kafka</groupId>
<artifactId>kafka-clients</artifactId>
<version>0.10.2.1</version>
</dependency>

</dependencies>

<build>
<finalName>kafkastream</finalName>
<plugins>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-assembly-plugin</artifactId>
<configuration>
<archive>
<manifest>
<mainClass>com.atguigu.kafkastream.Application</mainClass>
</manifest>
</archive>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
</configuration>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</build>

7£ src/main/java T #74 java 2 com.atguigu.kafkastreaming.Application

public class Application {
public static void main(String[] args){

String brokers = "localhost:9092";

String zookeepers = "localhost:2181";

/%
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/) JEXFAFIHHi 1T topic
String from = "log";

String to = "recommender";

// & X kafka streaming HIHE

Properties settings = new Properties();
settings.put(StreamsConfig.APPLICATION_ID CONFIG, "logFilter");
settings.put(StreamsConfig.BOOTSTRAP_SERVERS_CONFIG, brokers);
settings.put(StreamsConfig.ZOOKEEPER_CONNECT_CONFIG, zookeepers);

StreamsConfig config = new StreamsConfig(settings);

/! HIER
TopologyBuilder builder = new TopologyBuilder();

/) JEX AL EENTH I 254

builder.addSource("SOURCE", from)
.addProcessor("PROCESS", () -> new LogProcessor(), "SOURCE")
.addSink("SINK", to, "PROCESS");

KafkaStreams streams = new KafkaStreams(builder, config);

streams.start();

XAFE P 2% topic N “log” MI1E B IRBCRM AR, FELL “recommender” &
Y topic ¥k H % .

MALHEFEF LogProcess.java

public class LogProcessor implements Processor<byte[],byte[]> {

private ProcessorContext context;

public void init(ProcessorContext context) {

this.context = context;

public void process(byte[] dummy, byte[] line) {
String input = new String(line);
/7 RIGHTZLIEN 176, 1R EIA 7
if(input.contains("MOVIE_RATING_PREFIX:")){
System.out.println("movie rating coming!!!I" + input);
input = input.split("MOVIE_RATING_PREFIX:")[1].trim();
context.forward("logProcessor".getBytes(), input.getBytes());
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}
public void punctuate(long timestamp) {

}
public void close() {

}

e AR J5 . 5 3 Application.
5.4.5 BLE I /E3) flume

7F flume ) conf H 3% F i & log-kafka.properties, X flume i& % kafka 15 fic &

agent.sources = exectail
agent.channels = memoryChannel

agent.sinks = kafkasink

# For each one of the sources, the type is defined
agent.sources.exectail.type = exec

# NI PEETEAR 7 ZEE H & 26X BR 17, 20 T C 9 H & H R
agent.sources.exectail.command = tail —f

/mnt/d/Projects/BigData/MovieRecommenderSystem/businessServer/src/main/log/a

gent.log
agent.sources.exectail.interceptors=il
agent.sources.exectail.interceptors.il.type=regex_filter
# JEX HELIERTEHT I
agent.sources.exectail.interceptors.il.regex=.+MOVIE_RATING_PREFIX.+
# The channel can be defined as follows.

agent.sources.exectail.channels = memoryChannel

# Each sink's type must be defined

agent.sinks.kafkasink.type = org.apache.flume.sink.kafka.KafkaSink
agent.sinks.kafkasink.kafka.topic = log
agent.sinks.kafkasink.kafka.bootstrap.servers = localhost:9092

agent.sinks.kafkasink.kafka.producer.acks = 1

/%
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agent.sinks.kafkasink.kafka.flumeBatchSize = 20

#Specify the channel the sink should use

agent.sinks.kafkasink.channel = memoryChannel

# Each channel's type is defined.

agent.channels.memoryChannel.type = memory

# Other config values specific to each type of channel(sink or source)
# can be defined as well
# In this case, it specifies the capacity of the memory channel

agent.channels.memoryChannel.capacity = 10000

BB 45, Ja3h flume:

Jbin/flume-ng agent -¢  ./conf/ -f ./conf/log-kafka.properties -n agent

-Dflume.root.logger=INFO,console

5.4.6 BENNFREGFE

Bl S ARSI &2 4Gih . VEXAE src/main/resources/ T log4j.properties 1,
log4j.appender.file.File FE N ZE#H VA K HEH®, 5 flume o 18 E N %
Il .

Bl 2456, VUil localhost:8088/index.html; A5 7 3 AN HEL 52 8E 47 9 43,
G LN ) K e B R A

5 6 B REsIARAE

BAHERE R GE 2 MR T T K i 15 22T IR, A& 77
AN T, R B S B A A R S R S, IR AN I HE A B
BLiA) L, S BOR A AR T HERE BT H BB .

Ab PRI A [ B — fR T R 2 A OE RG, J9 HT E  SE LS I SR 3R
P53 40 i B4 i o

FEARTH o, 28— RO R R, FR g8 i T T 52 7 2800 B0 I
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MovueLens mmm&ﬁm

LE ]

R 7 R 2 5 s X e IR A O A BRI 4 R, TS i i
SRS P HOSRBL B G (R HER o

£ 78 ETHSIEERS

7.1 BT AAERIEERS

Jin s R tag SCfF, RIS HEEAT ERIRRRE, XA WA BB E AR
PP IEAE S, AL IATAT LUK bR 2 A R BEAT SR, A5 B0 I N AR AR R,
1113 AT DA e SR HCRH B0 AR UL SEI HESE R g B, RSP
AT Rl i 5, SC B T A R 0SS HERE o Dy 1 G A T bR 28 0 R AL 52
BRI, 3RATIE AT DLl i TF-1DF 550305060 b5 25 19 A0 E 1E 47 1 B, AT AT RE 42 3
EDARITY S

7.2 BT AR IISEE

BT UL EREE, N TE-IDF 503K 1 5K B 52 R AL 7] B A A% O ACAS TR

1/ BB
val movieTagsDF = spark

.read
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.option("uri”,mongoConfig.uri)

.option("collection",MONGODB_MOVIE_ COLLECTION)
.format("com.mongodb.spark.sql")

.load()

.as[Movie]

.map(x => (x.mid, x.name, x.genres.map(c => if(c == "'|') ' ' else c)))

.toDF("mid", "name", "genres").cache()

1/ SEOIE s, B IZ T A

val tokenizer = new Tokenizer().setInputCol("genres").setOutputCol("words™)

/7 I i B
val wordsData = tokenizer.transform(movieTagsDF)

// X —1 HashingTF T A
val hashingTF = new

HashingTF().setInputCol("words").setOutputCol("rawFeatures™).setNumFeatures(20)

// / HashingTF 47

val featurizedData = hashingTF.transform(wordsData)

// EX—1IDF LA
val idf = new IDF().setInputCol("rawFeatures").setOutputCol("features")

/) FFAEIE A, 7R idf B (i R
val idfModel = idf.fit(featurizedData)

// M tf-1idf BILERH HIYF AL %

val rescaledData = idfModel.transform(featurizedData)

1/ Ml E74FH) rescaledData HHEHFFIE &
val movieFeatures = rescaledData.map{

case row => ( row.getAs[Int]("mid"), row.getAs[SparseVector]("features").toArray )

}
.rdd
.map(x => {
(x._1, new DoubleMatrix(x._2) )
1

X JE A I R S A AR R R T SR AR AL BE R R, A0 AT DA S R 4R i Sk i
FIHPHERSNR T . WA, BT M TR SOBER, HR#EZ N 7RI
Y it (R R AL () B, AT AT DA SR R ADURE R o T BT I S N HE AR R G R IR R 2
TR ABLEE SR E SR
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£ 8T IEFEESIET

8.1 KAHBH

i =T H : 447 root Wi H [ clean package B Bt

Maven Projects E+ S | ¥
O+ PrPm1+®E = B3
[wx
> [, businessServer =5
- oo
» [, dataloader
» [, kafkastream
. o
» |, offlineRecommender 2
v [ precommend (root) =
- &
v [ Lifecycle
clean Sy
validate E
compile Z
o
test o
o
ETTTTE—

verify

install m

site =

&

deploy =

. =

» [g Plugins =3
o

> [} Dependencies i

- recommender
1, statisticsRecommender

-+ streamingRecommender

W W W W

o website

Y TERUTT :

[INFO] Processing war project

[INFO] Copying webapp resources [C:\Users\Administrator\Desktop\RecommendSystem'3.code\RecommendSystem\businessServer\src\main\webapp]
[INFO] Webapp assembled in [743 msecs]

[INFO] Building war: C:‘\Users\Administrator\Desktop\RecommendSystem\3.code\RecommendSystem\businessServer\target\BusinessServer.war
[INFO] WEB-INF\web.xml already added, skipping

151 [
[INFO] Reactor Summary:

[INFO]

[INFO] recommend . ...uueeseeeereeensensnssnssnsnnsnnsnnnnnn SUCCESS [ ©.@02 s]
[INFO] WeBSIte wvvvvuvvnrrnnennnnennnns .. SUCCESS [ 31.78@ s]
[INFO] recommender ............c..c.... .. SUCCESS [ 8.839 s]
[INFO] offlineRecommender ............. .. SUCCESS [ 14.184 s]
[INFO] streamingRecommender .. SUCCESS [ 8.239 s]
[INFO] statisticsRecommender .. SUCCESS [ 55.802 s]
[INFO] dataloader ............ccuiuunenn. .. SUCCESS [81:14 min]
[INFO] kafkastream ............coeuen.. .. SUCCESS [ 8.833 s]
[INFO] businessServer .... .. SUCCESS [ 6.945 s]
151 [N
[INFO] BUILD SUCCESS

[INFO] - - o - .

[INFO] Total time: 83:19 min

[INFO] Finished at: 2817-18-12T15:19:17+08:00

[INFO] Final Memory: 238M/1765M

[INFO] — oo
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8.2 REHImMHE
¥ website-release.tar.gz it JE 2| /var/www/htm! BT, BEEKSCHBER B3, WF:

[bigdata@linux html]$ pwd
Jvar /waw,/html
[bwgdata@11nux htm11% 11
total 23272

drwxr-xr-x 3 root root 4096 oct 12 14:39 assets
1 root root 38078 oct 12 14:39 favicon.ico
1 root root 18028 oct 12 14:39 glyphicons-halflings-regular.448c34a56d699c29117a.woff2
1 root root 108738 oct 12 14:39 glyphicons-halflings-regular.89889688147bd7575d63.svg
1 root root 45404 oct 12 14:39 glyphicons-halflings-regular.el8bbf6llf2aZed3afcO.ttf
1 root root 20127 oct 12 14:39 glyphicons-halflings-regular.f4769f9bdb7466beb508. eot

-rw-r--r-- 1 root root 23424 oct 12 14:39 glyphicons-halflings-regular.fa2772327f55d8198301.woff

-rw-r--r-- 1 root root 1219868 Oct 12 14:39 [icomoon.0a/5ccaed>8aa>a908/1. eot

-rw-r--r-- 1 root root 1219780 oct 12 14:39 -dicomoon.25e7839%ed4ae?2737001b8.woff

-rw-r--r-- 1 root root 4133880 oct 12 14:39 +icomoon.d50bcbcbfbd940af3c8b.svg

-rw-r--r-- 1 root root 1219704 oct 12 14:39 -icomoon.d9033dd8aa810bff2e29. ttf

drwxr-xr-x 27280 root root 565248 oct 7 11:29 images

-rw-r--r-- 1 root root 1252 oct 12 14:39 index.htm]l

-rw-r--r-- 1 root root 5898 oct 12 14:39 dnline.bundle.js

-rwW-r--r-- 1 root root 5964 oct 12 14:39 dinline.bundle. js.map

-rw-r--r-- 1 root root 105676 oOct 12 14:39 main.bundle.js

-rW-r--r-- 1 root root 105787 oct 12 14:39 main.bundle.]js.map

-rw-r--r-- 1 root root 204036 oct 12 14:39 polyfills.bundle.js

-rw-r--r-- 1 root root 248279 oct 12 14:39 polyfills.bundle.js.map

-rw-r--r-- 1 root root 807669 Oct 12 14:39 scripts.bundle.js

-rw-r--r-- 1 root root 987921 oct 12 14:39 scripts.bundle.js.map

-rwW-r--r-- 1 root root 468093 oct 12 14:39 styles.bundle.js

-rw-r--r-- 1 root root 671809 oct 12 14:39 styles.bundle.js.map

-rwW-r--r-- 1 root root 5221686 oOct 12 14:39 vendor.bundle.js

-rw-r--r-- 1 root root 6331539 oct 12 14:39 vendor.bundle. js.map

Ja 2l Apache IR 5545, iin) http://IP:80

8.3 ZE KRR

% BusinessServer.war, i tomcat [f] webapp HEX N, FEEfRE H R SCH:, i3] RoOT H
KR
[bigdata@linux ROOT]S$ pwd

/home/bigdata/cluster/apache-tomcat-8.5.23/webapps/RO0OT
[bigdata@linux ROOT]S$ 11

total 12

-rW-r—-———— 1 bigdata bigdata 304 Ooct 1 13:27 index.html
drwxr-x--- 3 bigdata bigdata 4096 Oct 12 14:25 META-INF
drwxr-x--- 4 bigdata bigdata 4096 Oct 12 14:25 WEB-INF

JA 51 Tomcat fR%5 4% .

8.4 Kafka BB 5 )5 3)

J&i ) Kafka

7t kafka # @ & B 4> Topic, —~ N log, —“~N recommender

2 5 kafkaStream 2%, H T 7£ log A1 recommender 4™ topic 2 I8) 3k 1T ¥4 #% Ak .

[bigdata@linux ~]$ java -cp kafkastream.jar
com.atguigu.kafkastream.Application 1inux:9092 linux:2181 log
recommender

8.5 Flume Bt B 533}

7E flume %25 H3& NI conf XA, % log-kafka.properties
‘agent.sources = exectail

% Java —KEdE —Fidm —python N LEGETRN N4, W HEVH: WESEM
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agent.channels = memoryChannel
agent.sinks = kafkasink

# For each one of the sources, the type is defined

agent.sources.exectail.type = exec

agent.sources.exectail.command = tail -f
/home/bigdata/cluster/apache-tomcat-8.5.23/1logs/catalina.out
agent.sources.exectail.interceptors=il
agent.sources.exectail.interceptors.il.type=regex_filter
agent.sources.exectail.interceptors.il.regex=.+MOVIE_RATING_PREFIX.+
# The channel can be defined as follows

agent.sources.exectail.channels = memoryChannel

# Each sink's type must be defined

agent.sinks.kafkasink.type = org.apache.flume.sink.kafka.KafkaSink
agent.sinks.kafkasink.kafka.topic = log
agent.sinks.kafkasink.kafka.bootstrap.servers = linux:9092
agent.sinks.kafkasink.kafka.producer.acks = 1
agent.sinks.kafkasink.kafka.flumeBatchSize = 20

#Specify the channel the sink should use
agent.sinks.kafkasink.channel = memoryChannel

# Each channel's type is defined.
agent.channels.memoryChannel.type = memory

# Other config values specific to each type of channel(sink or source)
# can be defined as well

# In this case, it specifies the capacity of the memory channe
agent.channels.memoryChannel.capacity = 10000

J2 =0 flume

[bigdata@linux apache-flume-1.7.0-kafka]$ bin/flume-ng agent -c ./conf/
-f ./conf/log-kafka.properties -n agent

8.6 WERATEIRSE

L 5Z SparkStreaming F2 ¥ :

[bigdata@linux spark-2.1.1-bin-hadoop2.7]$ bin/spark-submit --class
com.atguigu.streamingRecommender.StreamingRecommender
streamingRecommender-1.0-SNAPSHOT. jar

% Java - K¥dE -ais —python N LERERE R, "THEVIN: WEASEM
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8.7 Azkaban A E B H L
B2 I H

Create Project

Name recommender

Description recommender

Cancel Create Project

AIEEFA job U :
Azkaban-stat.job:

type=command
command=/home/bigdata/cluster/spark-2.1.1-bin-hadoop2.7/bin/spark-su
bmit --class com.atguigu.offline.RecommenderTrainerApp
offlineRecommender-1.0-SNAPSHOT. jar

Azkaban-offline.job:

type=command
command=/home/bigdata/cluster/spark-2.1.1-bin-hadoop2.7/bin/spark-su
bmit --class com.atguigu.statisticsRecommender.StatisticsApp
statisticsRecommender-1.0-SNAPSHOT. jar

4 Job CAEFT K ZIP A3 _EA%F azkaban:

% Java - KEE A0 —python N TEREFR N3, ATEHEVM: MESEM




Orirzzs

HEASABEIARZ BERERR

Upload Project Files

Job Archive SR | RIS

[

Cancel Upload

LU

Project recommender

Flows Permissions Project Logs

# azkaban-offline

azkaban-offline

# azkaban-stat

azkaban-stat

IS5 SARE B IR], RPAT:

1 Delete Project | ® Upload | @ Download

recommender

recommender

Created on 2017-10-07
22:01:43

Last modified by 2017-10-12
00:40:43

Modified by azkaban

Project admins: azkaban

Your Permissions: ADMIN

% Java - K¥dE —iiism —python NTEREGUR T, W EHEVR: MEAEM
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HEASABEIARZ BERERR

Min

Hours

Day of
Month

Month

Day of
Week

ENFERMRZ G, M Scheduler B AT,

Schedule Flow Options

£

D**J?**

All schecdules are basead on the server timezone:
America/Los_Angeles.

Warning: the execution will be skipped if it is scheduled fo run during the hour that is lost when DST
starts in the Spring. E.g. there is no 2 - 3 AM when PST switches to POT.

Special Characters
= any value

., value list separators

range of values

i stepvalues

Detailed instructions.

% Java - K¥dE —iiism —python NTEREGUR T, W EHEVR: MEAEM




