i o 8

R ) 48 B B 3L B4 57 4

REWKRE — NN EEN P A BB RG], Mm-S 7T
Hadoop #H ¢ (9 Bl F1 9 A B4 J7 Hadoop B4 43 # 09 52 B FH o 388 3 3222 491
AT 55 SC B, 23 T LA 4R B0 20 BT ) S8 B T R R .

[ B#r)

s FRBE AR RKIE SN LN R GRMET,

© FII L ABIIHBIES R I L AR L F,

s Mt ERMEF LML R,

o BRI ATRIE S BN TR T oI LR,

s ERBABBHERKES>NESGITO HFRIETERE,

Q51 mHYE &

HEA 21 22 Bl E B Al 2R B RE AL BOR B A W K8 3, B T EL I
F14 b 57 47 1 R I L 20 A 3 122 SR R RN A ol 1% i S AT B L i I ] ) HE RS
FHHE o ol 6 B8 22 R R M A SR S S AR RORE . X B8R R AL A LU
AT G5 5 A7 7 SRR DL R B0 el B R Ay 3 00 B 5 45 4% Al A5 sl A 5%
15 B 5 T HLAd BECE AN A 75 SR A AL By L . 38 5 R K 52 R 23 B F 5 3 28 47 1S
SR IPUBCHE AN AR % S e LA i M A 38 i) 728 A i L R 2L 00 R SR B4 50 b i L X
BURF 1B IRAE BB ] RIS Aol i 2 B A SR U DU 5 R A B T

Q152 RS

7 GG DAL ) 1 1 19 s 2 I o 8 S S0 O X R A M 42 9 L T S
VU JUA4E B2 A7 58 0 B

o TR R EBEAT 10 BT

o IR AR 2 06 F R IS A 7 SR A O

NG KRR SR 79 8 2

o ANTRL S 3 RUAS [) A 28 56 10 30 98 %8 L 20 A

o ARG b LB e 2 B HT 10 A S

* 2023 AR b (37 B i LA [R] IR 5] 5 85 69 28 f 23 A




Hadoop 3.x K& B A 7F %& 3£ Bk (RUR RO

A LA S SR A 4R A Bl L 1 B A R T A BOR BRI [8] D R Al S B
37 B f A 0 T I ) R0 A4 o e 2 38 4 T A ol 8 T 203 LB SR B B 2 44 ) H B

At

Q153 R & kil

5.3.1 ERSGZEMET

ZARGER oy R A B, B AL AR B B URE RO Ak B R R 55 R L an A 5-1
IR

ﬁ\“ ~
P2 ) i1
LA A B KA R
W R [ HAH S S T AL ]
b &
e i
M SRR, . ‘ 2
e * Fidhr ’ ‘ BB T ’ 1R AT >
%; bre S =t ﬁ
E Had :
t P i t
ey REdiite
R v 2 HRlAI Al 554 HAt AR
B R CRgR
B 51 fAEERSEEET

1. HIEREFER

B TE IR 2R A R G A, T B DR 2] 47 B i R U R I AR IO £
TRAFR CSV ST, R e S 1 B 4 Ak 3R 43 17 4 (1 KR Ak

2. HiEAE R

B b 32 32 A T X B R AT I VR L TUAL BN A AT ERAE

s TE vk 5 B4 BER FH MapReduce HEZEXT HDES i) Ji b 25040 28 17 40 B1 L f 45 25 bk
GINCRAC IS TR (o

B 4y il 2 MapReduce HEZE XS N [A] 4 B (9 37 B A5 8 S 47 B9 2840 Bt » W R, o0 A L 3
TR TR, BT EE RAE A MySQL ol 55 7 FH 2 $2 A 5 S 5F .

JUENAR

b 55 W JZ SR Spring Boot Fll MyBatis # R E Web i H , i 18 5] A ECharts J& ,
P EHE 3 B 5 R FH AR I A 2 1 0 1A R AR S s s TP Al DL DU L B 1 Ml A 7 25080 4
Ve



E5E NABERMCHEESN

5.3.2 FERT\IEIT

ARG Fe it R et 32 B AL R R A B A7 68 | e S BAR B RS e A L A 2
TR A5 SC B IR AN AT 5-2 P

/”\

T _
Pt [ webif] |
N S {%FﬁEChansiﬂﬂ!
4 R :
BEET

T HE 531 SRR Bl v A SR EERT

T Fikk e
Es52 nABERaBEsIFRER

1. HEXE

P S DAAE Y BB R E N € A & R e AR I iy AR VA 1SN/ A /N AR VB IRE A
BBl 2R DD EESR TAE G ARl A Tl L&A H A5 B

2. ¥z F £ E HDFS
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®51 HARNBREHERTR

=2 15 F B i B
category AT
bigcategory TAEFPZE
positionId A 1D
companyld AN FE ID
companyFullName N A4
companySize 25 ] AR
financeStage )R R B
positionType TAEZE 5
createTime A1) 3 B ] (R (E) A% 2. YYYYMMDD HH:mm)
city W
district [X 4a,
salary FRERORAL: B
workYear TARSER AL 4F)
jobNature TAEE B
education HERE
create_at A E] CR A% RS YYYYMMDD HH: mm)
salary_lowest AR FE RN k)
salary_highest TR 1o H L 2 o
salary_avg EHFHR CRAL: B
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5.5 BRI

A G5 (4 B VR SO A job.esv i SCHEE T AR Bl E IR 5 SRS AY data HSEF .
P1i%CF 45 & HDFS f£4% .
(1) J33h Hadoop #ERE. A2 INF :

[root@nodeOl ~]#start-all.sh
[root@node0l ~]#start-yarn.sh



(2) Hadoop SEHEMR S5 I S MG K job.csv SO A% 2 HDFS, fir & IF

[root@nodeO0l ~]#hdfs dfs -mkdir /recruitmentdata E
[root@nodell data]#hdfs dfs -put /opt/data/job.csv /recruitmentdata

[root@nodeOl data]#hdfs dfs -1s /recruitmentdata E
Found 1 items E
—IW-r—-r-- 3 root supergroup 6836691 2024-09-15 16: 50 /recruitmentdata/ |
job.csv

Q5.6 KIS LS pAbER
& fir 258

BT DR I B A bl R 2% N R AR A R A R B ORI S SR ME— . RIS, semes
S R A0 0 T AR AR 5 T M 9 S B ST S B DR R s T
PE o RO AL B Y B K 38 5% 7 B0 B A e o I R R S B

F# Maven 3 H , R H] MapReduce 52347 2] <) 7 8 B4 FiH0 T U8 . 7004k 3 K 43 B B4
SR

1. €% maven I B

{#i Jij Intelli] IDEA % —44 4 JobRecruitmentExample i) Maven 3 H , SEELI0 H #
WAL E # . Z )5, 7F JobRecruitmentExample

g JobRecruitmentExample £:\source\JobRecruitmentExample
F1 %S N JobRecruitmentClean 12 B, 52 8 $i7 i j;‘:‘::
72 b 37 T A S B 10 B 3 D S Ak B
fE. QIS 10 H 25 M AR 5-3 TR v mie

2. RN B " < Mo

L) B 57 47 B 4 T 1 A0 TR " < Ememple
O T RO S AL B BOHE 437 A T AL = L) @ Dsaclsmingiob
AT i T R I TR A AR T g e
SRR Y Y AR WIS AT Oy o AR R B 0 AUE 5-3  JobRecruitmentClean & 7% %
Ve 3 7 S0 TR A R B 4t 52 g A B FA A TR B 454
(P

& JobRecruitmentExample 45 T2 A Y pom.xml ST, TR0 AS Z& 1) = 445 B 4 F A
WAL I R A Jg 1, AR A B 5-1 BT
REEFERE 5-1 (K pom.xml XHEFREM

<properties>
<maven.compiler.source>8</maven.compiler.source>
<maven.compiler.target>8</maven.compiler.target>
<hadoop.version>3.2.3</hadoop.version>
<mysqgl.version>8.0.20</mysqgl.version>
</properties>

7E JobRecruitmentExample/pom.xml 3 H 5 il Hadoop 4% U < #t £2 , 40 A4 A% ¥ A 5-2
Jis .
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KRALFE 5-2 (B pom.xml 345N Hadoop & i €2

<dependencies>

<dependency>
<groupld>mysqgl</groupId>
<artifactId>mysgl-connector-java</artifactId>
<version>${mysqgl.version}</version>

< /dependency>

<dependency>
<groupId>org.apache.hadoop</groupId>
<artifactId>hadoop-common</artifactId>
<version>${hadoop.version}</version>

< /dependency>

<dependency>
<groupId>org.apache.hadoop</groupId>
<artifactId>hadoop-hdfs</artifactId>
<version>${hadoop.version}</version>

< /dependency>

<dependency>
<groupIld>org.apache.hadoop</groupId>
<artifactId>hadoop-client</artifactId>
<version>${hadoop.version}</version>

< /dependency>

</dependencies>

3. HHEH G N AL I

BT LR - BN T Uk M AL B 03 S A 5E B AS SR A0 SR B A AT L B — A AE
M 58 BB T8 B 5 55 A Ml S 30 B8HiE 1 4 3 K B R B 3 B S B Csalary) AR 20
IR 38 5% M B v 3 9 S B

(1) B4l i Uk 32 28 Ak PR U5 b 0 3 W5 5 RO 5 A RRAE (B 8 X5 15 I R HE 5 8
KR EIFF S £ 27 FF il BRGS0 O A BB 08 1E B A AT R A B

TE JobRecruitmentClean FHIHL K] org/example T B & DataCleaningMapper Z85Z i
BRI R L 22 A G SR AN AR RS B 5-3 T,

KR ALF B 5-3 DataCleaningMapper ZE R X< &K D

public static class DataCleaningMapper extends Mapper < LongWritable, Text,
LongWritable, Text> {
/ /78 SL—AS1E N 3k U, T UE BT A5 15 P9 11 1Y 2%
private static final Pattern pattern = Pattern.compile ("\" (. * ?2)\"");
protected void map (LongWritable key, Text value, Context context) throws
IOException, InterruptedException {
String line = value.toString();
Matcher matcher = pattern.matcher(line);
StringBuffer cleanedLine = new StringBuffer();
while (matcher.find()) {
String group = matcher.group(1l) ;
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/1 Z TR # #

String cleanedGroup = group.replace(",", "##");

/ /45 Rk B Y P A R R A e o

matcher.appendReplacement (cleanedLine, "\"" + cleanedGroup + "\"");

}

matcher.appendTail (cleanedLine) ;

/ /I3 500 U b 7 L5 5

String resultlLine = cleanedLine.toString() .replaceAll ("\"", "");

context.write(key, new Text (resultLine)) ;

(2) A oAk 3 8 S I 9 - B R A . DUBSCHE T v 4 B B B W R e B
19 FE A 3 Ry B T 8 g e 30 9% O R BR AR BT 4% . Fv 405 19 e IR 37 9% R0 e s 7 5 5
) J5uh E 4 U8 09 35 5 P51 . #E JobRecruitmentClean F#E 3 () org/example £ T Al &
DataPreprocessingMapper 2852 35 88 T AL 3, Se BEACAD iR AD ¥ B 5-4 s,

REGFR 54 HIFEFALIE Mapper 3

public static class DataPreprocessingMapper extends Mapper<LongWritable, Text,
NullWritable, Text> {
@Override
protected void map (LongWritable key, Text value, Context context) throws

IOException, InterruptedException {

String line = value.toString() ;

String[] fields = line.split(",");

/ /BB R R 5]

String salary = fields[14];

String[] salaryRange = salary.split("-");

String minSalary = salaryRange[0].replaceAll ("[~\\d]", "");

String maxSalary = salaryRange.length > 1 ? salaryRange[l].replaceAll ("
[*\\d]", "") : minSalary;

/1% 53 5B e T 9 A e s 3 9 38 I 2 B4 A7 2 AR

String finallLine = line + ", " + minSalary + ", " + maxSalary;

context.write(NullWritable.get (), new Text(finallLine));

(3) %5 main b AL E IS s BUETE v S AL #E Y MapReduce 1BV, 12 5 200 &
AAEME 1 5 2 B R v e AR, il 3T DataCleaningMapper 2 52 B8R T YE 852 4E . 38 2 fn A A
B AR . R JEBUYE BUAL FRAE L, 38 3 DataPreprocessingMapper 28 817 37 %8 5 43 25 T
Ab BEHRAE U E AR B AR IR TR . main 7% 09 S B RS AN AR RS VE B 55 T

RAG;EE 5-5 main FiERXERE

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
/ /B W Uk
Job jobl = Job.getInstance(conf, "%ﬂ(ﬁ%?;’%“&");
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,

jobl.setJarByClass (DataCleaningJob.class) ;
jobl.setMapperClass (DataCleaningMapper.class);
jobl.setNumReduceTasks (0) ;
jobl.setOutputKeyClass (LongWritable.class);
jobl.setOutputValueClass (Text.class);
FileInputFormat.addInputPath(jobl, new Path(args([0]));
FileOutputFormat.setOutputPath(jobl, new Path(args[1l]));
boolean joblSuccess = jobl.waitForCompletion (true) ;
if (!joblSuccess) {

System.exit (1) ;
}
/ /BUHE Ak B
Job job2 = Job.getInstance (conf, "FFEIHFA") ;
job2.setJarByClass(DataCleaningJob.class);
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job2.setMapperClass (DataPreprocessingMapper.class);
job2.setNumReduceTasks (0) ;

job2.setOutputKeyClass (NullWritable.class);
job2.setOutputValueClass (Text.class);
FileInputFormat.addInputPath(job2, new Path(args([1l]));
FileOutputFormat.setOutputPath(job2, new Path(args[2]));
System.exit (job2.waitForCompletion(true) 2 0 : 1);

(1) ATEHF BT,

K Maven % 7% . #T fJ JobRecruitmentClean #& 3¢, 4= i #44 & JobRecruitmentClean-
1.0-SNAPSHOT.jar B934, # JobRecruitmentClean-1.0-SNAPSHOT.jar X4 F & & F
47 5 node0l BY/opt/jar HEH,

A SE UG BT AT i A 52 L) b A 48 BRI IS DR A 1Ak R A AR

[root@nodell data]# hadoop jar /opt/jar/JobRecruitmentClean-1.0- SNAPSHOT. jar
org.example. DataCleaningJob /recruitmentdata/job. csv /recruitmentdata/temp

output /recruitmentdata/final output

PRl AT 58 WL S K B W vk M TAL BE B 25 SR A7 A HDFS Y /recruitmentdata/final _
output Hxd,
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BEE 3 R 5

BREHE 1E JobRecruitmentExample 1 % Il JobRecruitmentProcess T4 Ht, % A MapReduce
T g O ARG R 40T ST 045 A MySQL SR I

1. RETHRE

TE JobRecruitmentProcess FHEL ] org.example. util £ F # & DatabaseUtils T. 2%,
FH T SE R EE 43 7 J5 A0 45 R 5 A B8 1 . 2 S i G AR An AR ¥ 5 5-6 T,

R FLE B 5-6 DatabaseUtils ZEH X ER T

public class DatabaseUtils {
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N

private static final String DRIVER = "com.mysgl.cj.jdbc.Driver"; E
private static final String JDBCURL = "jdbc:mysqgl://192.168.198.101:3306/ E
recruitdb? useUnicode= true&characterEncoding=utf8&useSSL= false&serverTimezone= |
uTCc"; E
private static final String USERNAME = "root"; E
private static final String PASSWORD = "123456"; |

|

static {

try {
/ /M MysoL 4K 5]
Class.forName (DRIVER) ;

} catch (ClassNotFoundException e) {
e.printStackTrace();

}
/ /AR BRI T 3 4
public static Connection getConnection() throws SQLException {
return DriverManager.getConnection (JDBCURL, USERNAME, PASSWORD) ;
}
/ /AT HE A SRR Y 38 O 1k
public static wvoid bulkInsertToDatabase (String hdfsPath, String sql,
Configuration conf, ObjectParser parser) {
try (Connection connection = getConnection()) {
//3RWL HDFS LR SE
FileSystem fs = FileSystem.get (conf) ;
Remotelterator<LocatedFileStatus> fileStatusListIterator = fs.
listFiles(new Path(hdfsPath), false);
while (fileStatusListIterator.hasNext()) {
LocatedFileStatus fileStatus = fileStatusListIterator.next():;
try (BufferedReader br = new BufferedReader (new InputStreamReader
(fs.open(fileStatus.getPath()))):
PreparedStatement statement = connection.prepareStatement (sql)) {
String line;
while ((line = br.readLine()) != null) {
Object[] parameters = parser.parse(line);
for (int 1 = 0; i < parameters.length; i++) {
statement.setObject (i + 1, parameters([i]);
}
statement.addBatch() ;
}
//PATHE AT A

statement.executeBatch();

}
} catch (Exception e) {
e.printStackTrace();

}
/ /KA R BARAE, A FETE N B 2
public static void checkAndCreateTable (String tableName, String createTableSQL) {

try (Connection connection = getConnection();
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,

Statement stmt = connection.createStatement()) {
DatabaseMetaData metaData = connection.getMetaDatal() ;
ResultSet resultSet = metaData.getTables (null, null, tableName, null);
if (!resultSet.next()) {
/BRI, QIR
stmt.execute (createTableSQL) ;
}
} catch (SQLException e) {
e.printStackTrace();

}
/ /AT B B T

public interface ObjectParser {
Object[] parse(String line);
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(1) 7F ToplOCitiesByAverageSalary 25 4 5 # &5 N &8 2& SalaryMapper, 1% 25 ) 5
ARSI ARSI B 5-7 PR .

RAG;E B 5-7 SalaryMapper E )X &K

public static class SalaryMapper extends Mapper < LongWritable, Text, Text,
DoubleWritable> {
@Override
protected void map (LongWritable key, Text value, Context context) throws
IOException, InterruptedException {
String[] fields = value.toString() .split(",");
if (fields.length < 20) return; //Ensure data has enough fields
String city = fields[12];
double minSalary = Double.parseDouble(fields[fields.length - 2]);
double maxSalary = Double.parseDouble(fields[fields.length - 1]);
double avgSalary = (minSalary + maxSalary) / 2;
context.write(new Text(city), new DoubleWritable (avgSalary)) ;

bi

(2) 1E Topl0CitiesByAverageSalary 28 i % 5 # &5 N #8 28 AverageSalaryReducer, &
BEACAS IR 3 5 5-8 PR



