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5.1. 2 BAARHS

package brazil;

import org.apache.commons.lang3.StringUtils;
import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.Nullliritable;

import org.apache.hadoop.io.Text;
import org.apache.hadoop.mapreduce.Job;
import org.apache.hadoop.mapreduce.Mapper;
import org.apache.hadoop.mapreduce.Reducer;
import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.TextInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFornat;
import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;
import java.io.IOException;
4
17 public class fstepl { 145z
public static class SteplMapper extends Mapper<LongWritable, Text, Text, WeatherWritable> { 1
@0verride
@ protected void map(LongWritable key, Text value, Mapper<LongWritable, Text,
Text, WeatherWritable>.Context context) throws IOException, InterruptedException {
String line = value.toString();
if (StringUtils.isBlank(line)) {
return;

>

}
if (line.contains("Estacac®)) {
return;
}
string[] fields = line.split( regex *;*, limit 19);
if (fields.length != 19) {

return;
}
if (!line.startsWith("83377")){
return;
}

string code = fields[0];

string date = fields[1];

double precipitation = Double.parseDouble(StringUtils.isBlank(fields[3])2"0":fields[3]);
double maxTemperature = Double.parseDouble(StringUtils.isBlank(fields[6])2"0":
double minTemperature = Double.parseDouble(StringUtils.isBlank(fields[71)?
double avgTemperature = Double.parseDouble(StringUtils.isBlank(fields[16])>"
Weatheriiritable w = new Weatheriiritable(code,date,precipitation,maxTemperature,minTemperature,avgTemperature) ;

context.write(new Text( string: code + "_" + date),w);

context.write(new Text( string: code + *_* + date),w);

public static class SteplReducer extends Reducer<Text, Weatheriiritable, WeatherWritable, NullWritable> {
@0verride
g@ protected void reduce(Text key, Iterable<lleatherWiritable> values, Reducer<Text, Weatheriiritable,

Weatheriiritable, NullWritable>.Context context) throws I0Exception, InterruptedException {

string code = key.toString().split( regex: *_*)[0];

string date = key.toString().split( regex *_")[1];

WeatherWritable w = new WeatherWritable(code,date);

for (Weatherliritable v : values) {
w.setPrecipitation(w.getPrecipitation() +
w.setMaxTenperature (w.getMaxTemperature ()
w.setMinTenperature (w.getMinTemperature ()
w.setAvgTemperature(w.getAvgTemperature() + v.getAvgTemperature());

.getPrecipitation());
v.gethaxTenperature());
v.getMinTemperature());

v o+ o<

}

if (w.getMaxTemperature() <= 0 || w.getMinTemperature() <= 0 || w.getAvgTemperature() <= 0){
return;

}

context.write(w, NullWritable.get());

public static void run(String input, String output) { 1

try {
//string t = */brazil_wea
Path inputPath = new Path(input);
//string output = "/stepl_output”;

Path outputPath = new Path(output);
myweather2.HadoopUtils.delete(outputPath);

Job job = Job.getInstance(HadoopUtils.getConf(), jobName: "HiBFESSN");
Jjob.setInputFormatClass(TextInputFormat.class);
FileInputFormat.setInputPaths(job, inputPath);
Jjob.setMapperClass(SteplMapper.class);
Jjob.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(WeatheriWritable.class);
Jjob.setReducerClass(SteplReducer.class);
job.setOutputKeyClass(Weatheriiritable.class):

job.setOutputValueClass(NullWritable.class);
job.setOutputFormatClass(TextOutputFormat.class);
FileOutputFormat.setOutputPath(job, outputPath);
boolean flag = job.waitForCompletion( verbose: true);
if(flag){
System.out.println("#iEFERS SN ETEE"):
Telse{
System.out.println("mapreduce{FSthiTi&ie");
}
} catch (Exception e) {
e.printStackTrace();
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BIEERS SN, BITER

1. 8EERS A

2. EWiEERHNRS
3. EINCEEFMXS
4. FRiHEE B HIRRS
5. ¥k 15 FMFES

File contents

83377 01/01/1963 0.0 29.0 16.7 21.74 -
83377 01/01/1964 3.2 26.0 18.0 20.84 .
83377 01/01/1965 21.2 24.7 16.6 19.66

83377 01/01/1966 20.0 27.8 17.5 20.7

83377 01/01/1967 0.1 27.6 154 21.2

83377 01/01/1968 0.0 28.6 17.8 22.28

83377 01/01/1970 45.2 26.3 16.3 19.8 v
83377 01/01/1971 0.0 30.3 18.5 24.02 y

5.2 EiflfEE HARS

5.2.1 ZhREAHT
(1) Mapper %#% pgt
Mapper 2%: B2 ANK LongWritable 1 Text, Jf#iH WeatherWritable fI
NullWritable,
map J7i%: fEZITET, EARM AT IR TR, AREEHIRSE (\O
I F T B
“IRFEHEAN 6 FETIHREESAD , Wk 45117,
- FBEA RO RS . HL FBKkE. sONEE . /MR EEE

i

- ML B SO R R —ANE 2 H A, S8 248047 /0 B RS  H 8IS UGHED, 0Bk
%47 .

Pt s BB AR — WeatherWritable %1%, ¥ 5 NullWritable —j&
L

(2) Reducer HIEHEL
Reducer Z%: H#i N2 WeatherWritable fEN%E, NullWritable /ENIE. Hidd
& WeatherWritable fE A%, NullWritable /EN1E.
reduce 7ji%: ZVES IR FTA WL IEFE F WeatherWritable R 8 (RIK
il DLURER AT A A CE.



(3) BB NI4T MapReduce fENK

—i# ) HadoopUtils. getConf (). set (“date”, date)¥£xih) H B L4
MapReduce EMVIBCLE . Mapper "2 X NAC B RIS IERF & H IR 5% .
S N B AR WS 5B 2 . input REIA S ERAE, output A& gh R

FAAE R AR o

-KEENHH AR, Mapper A1 Reducer 5. #iHi#g 02, TextInputFormat

TR AT, %H%wm%mﬂ%?%ﬁiﬁﬁﬁm
—183d job. waitForCompletion H&AZAE MY H 2 AE MV 5E A

5. 2. 2 BARARHS

package brazil;

import org.apache.commons.lang3.StringUtils;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.TextInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;
import java.io.IOException;

17 public class [step2 { 1
public static class Step2Mapper extends Mapper<LongWritable, Text, WeatherWritable, NullWritable> { 1

@ ride
¢E protected void map(LongWritable key, Text value, Mapper<LongWritable, Text,
WeatherWritable, NullWritable>.Context context) throws IOException, InterruptedException {
String line = value.toString();
if (StringUtils.isBlank(line)) {
return;
+
string[] fields = line.split( regex: "\t*);
if (fields.length != 6) {
return;
}
string code = fields[e];
String date = fields[1];
String searchDate = context.getConfiguration().get("date");
if(!date.equals(searchDate)){
return;
}
double precipitation = Double.parseDouble(fields[2]);
double maxTemperature = Double.parseDouble(fields[3]);
double minTemperature = Double.parseDouble(fields[4]);
double avgTemperature = Double.parseDouble(fields[5]);
WeatherWritable w = new WeatherWritable(code,date,precipitation,maxTemperature, minTemperature, avgTemperature);
context.write(w. NullWritable.get()):

private static class Step2Reducer extends Reducer<WeatherWritable, NullWritable, WeatherWritable, NullWritable> { 14

¢@ protected void reduce(WeatherWritable key, Iterable<NullWritable> values, Reducer<WeatherWritable, NullWritable, WeatherWritable,

context.write(key, NullWritable.get());

public static void run(String input, String output, String date) { 14E=
try {
HadoopUtils. gettonf(] set("date" date);

Path inputPatn = new Patn(mputJ
Path outputPath = new Patn(output];
HadoopUtils.delete(outputPath);
Job job = Job.getInstance(HadoopUtils.getConf());
job.setInputFormatClass(TextInputFormat.class);
FileInputFormat.setInputPaths(job, inputPath);
job.setMapperClass(Step2Mapper.class);
job.setMapOutputKeyClass(WeatherWritable.class);
job.setMapOutputValueClass(NullWritable.class);
job.setReducerClass(Step2Reducer.class);
job.setOutputKeyClass(WeatherWritable.class);
job.setOutputValueClass(Nullliritable.class);
job.setOutputFormatClass(TextOutputFormat.class);
FileOutputFormat.setOutputPath(job, outputPath);
boolean flag = job.waitForCompletion( verbose: true);
if(flag){

System.out.printin("EW{SERMMEX S, ETER");
Yelse{

System.out.println("mapreduce{fFihiTiiR");

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

NullWritable>.Context c
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5.2.3 BITRR

0.1BH
B EREE. 2
BN EZ R A H (dd/MM/yyyy) :
02/62/2002
LyLes Wi Ltiei—uu
EiEE BRSNS, BT8R
83377 02/02/2002 10.0 28.1 19.1 22.92

1. 8RFRESA

2. EW¥EE R HBBES
3. iHCEEFMES
4. FNETE HEARIRS,

53 Gt HEXRS

5.3. 1 BhREAHT
(1) Mapper %#% pgt
“NEYE . BATEOR AR —AREE KRR — R Rl %, AR R
. HEA. BEKE. mRNRE. s/hNRE. PR E.
BRI BE: WERATEE N B AT, 2 AT R B
RIS NH BB SR EEFEAD
—GJ% WeatherWritable Xf . W& FEB (RAEE . F BoKE. BE
25 FAEHE WeatherWritable Sf 5.
~Hith: ¥ code + 77 + year fEJN Map BB B (2 RSG50y
HIZHE) , WeatherWritable EN1E.
(2) Reducer: ¥IEIHL
“HNEHE: B key /& code + 77 + year (RAWEARIGHIFA) , values 52
T 12K RS B RAId s (24 WeatherWritable X4 o
e R @ DA Al s, RN R AR B RFEKE L HORIR
B B/ PR AT BT B A e S 1R R SR Y .
SRt HEEITAEIES, w. setAvgTemperature H TR o
(3) KEEMIAT MapReduce 1ML
—VENVECE . AE run J7VET, ECE T MapReduce {EMVHIFTA 2%, Mapper it
HIFEAE RN Text Fil WeatherWritable, Reducer HJ%iHi N WeatherWritable
I NullWritableo
~PATENL: {#H job. waitForCompletion (true) J5 3 MapReduce 1MV 454 F
e
5. 3. 2 ARG



1 package brazil;

import org.apache.commons.lang3.StringUtils;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.TextInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;
import java.io.IOException;

17 public class [stepd { 148
public static class Step3Mapper extends Mapper<LongWritable, Text, Text, WeatherWritable> { 14/
@override
@ protected void map(LongWritable key, Text value, Mapper<LongWritable, Text,
Text,WeatherWritable>.Context context) throws IOException, InterruptedException {
2 String line = value.toString();
if (StringUtils.isBlank(line)) {
return;
}
String[] fields = line.split( regex *\t");
7 if (fields.length != 6) {
return;
1
string code = fields[o0];
string date = fields[1];
String year = date.substring( beginindex: date.lastIndex0f( st */")+1);
3 double precipitation = Double.parseDouble(fields[2]);
double maxTemperature = Double.parseDouble(fields[3]);
double minTemperature = Double.parseDouble(fields[4]);
double avgTemperature = Double.parseDouble(fields[5]);
WeatherWritable w = new WeatherWritable(code,year, precipitation,maxTemperature,minTemperature, avgTemperature);
context.write(new Text( string: code + "_" + year),w);

private static class Step3Reducer extends Reducer<Text,WeatherWritable, WeatherWritable, NullWritable> { 1 /&%
B
@override
@ protected void reduce(Text key, Iterable<WeatherWritable> values, Reducer<Text, WeatherWritable,
5 WeatherWritable, NullWritable>.Context context) throws IOException, InterruptedException {
string code = key.toString().split( regex: *_")[0];
string year = key.toString().split( regex *_")[1];
WeatherWritable w = new WeatherWritable(code,year);
w.setMinTemperature(Double.MAX_VALUE);
int count = 09;
1 for(WeatherWiritable v : values){
2 w.setPrecipitation(w.getPrecipitation() + v.getPrecipitation());
w.setMaxTemperature (Math.max(w.getMaxTemperature() , v.getMaxTemperature()));
w.setMinTemperature(Math.min(w.getMinTemperature() , v.getMinTemperature()));
w.setAvgTemperature (w.getAvgTemperature() + v.getAvgTemperature());
count++;

57 +
w.setAvgTemperature (w.getAvgTemperature() / count);
context.write(w, NullWritable.get());

3 public static void run(String input, String output) { 14FE=
try {

//string input = "/brazil_weather";
Path inputPath = new Path(input);

7 //String output = "/stepl_output”;
Path outputPath = new Path(output);
HadoopUtils.delete(outputPath);
Job job = Job.getInstance(HadoopUtils.getConf(), jobName: "$itC BEEMES");
job.setInputFormatClass(TextInputFormat.class);
FileInputFormat.setInputPaths(job, inputPath);
job.setMapperClass(Step3Happer.class);
job.setMapOutputKeyClass(Text.class);

5 job.setMapOutputValueClass(WeatherWritable.class);
Jjob.setReducerClass(Step3Reducer.class);
job.setOutputKeyClass(WeatherWritable.class);
job.setOutputvalueClass(NullWritable.class);
job.setOutoutFormatClass(TextOutoutFormat.class):

JU. SELNEPUULPULYE LUBL LaSS LNTA LIS NI LLau LE . L Lass ),
job.setReducerClass(Step3Reducer.class);
job.setOutputKeyClass(WeatherWritable.class);
job.setOutputValueClass(NullWritable.class);
job.setOutputFormatClass(TextOutputFormat.class);
FileOutputFormat.setOutputPath(job, outputPath);
boolean flag = job.waitForCompletion( verbose: true);
if(flag){

System.out.printin("#HCREEMES, ETER");
Yelse{

System.out.println("mapreducefEFHhiTiig");
+

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



5.3.3 BITRER

FHCEBENERS, BITEHR

83377 1961 32.4 33.4 10.8 22.685970149253734

83377 1962 827.3000000000001 33.0 5.3 19.31308943089431
83377 1963 1285.5000000000005 34.5 9.0 21.197534246575344
83377 1964 1960.1 30.7 6.0 20.00060109289618

83377 1965 2004.399999999999 33.0 9.2 20.359452054794506
83377 1966 1687.0999999999992 32.0 9.0 20.2318904109589
83377 1967 1260.9999999999995 32.5 9.5 20.530794520547936
83377 1968 1668.5999999999995 33.3 7.8 19.705573770491803
83377 1969 1448.6 33.2 7.1 20.85223463687151

83377 1970 1733.6 31.6 10.1 20.53112328767125

83377 1971 1833.8999999999999 31.2 9.4 20.333698630136983
83377 1972 1468.9999999999993 32.8 10.3 20.865409836065584
83377 1973 1434.6000000000001 32.5 7.4 21.21742465753424
83377 1974 1291.0000000000002 32.0 8.6 20.526483516483523
83377 1975 1353.8999999999994 32.8 1.6 20.439616438356172
83377 1976 1503.1 31.4 9.8 20.401803278688533

83377 1977 1221.1 32.0 3.2 20.9252602739726

83377 1978 1580.6999999999998 32.5 5.0 20.27797260273971
83377 1979 1455.3000000000006 32.4 7.2 20.51975903614458
83377 1980 1662.5 33.4 11.4 20.62754098360654

83377 1981 1475.2999999999995 33.0 6.6 20.299879154078525
83377 1982 1476.7 31.6 10.8 20.462630136986295

83377 1983 1284.2 31.2 8.6 20.659871382636656

83377 1984 1118.3000000000002 31.8 9.1 20.855846994535508
83377 1985 1525.6999999999996 31.3 3.3 20.342197802197802

5.4 g E BRAXRS

5.4.1 ZhREAHT

(1) Mapper %#% pgt

N FATEIRE S RS, HH. BKE. il sREEAFY
WPE, XL E DU R AT 5B -

-HEiE: ERFEARARETRENT, FFRIESIET & B A& U
WRAFFEER, M%7 .

~fRIH: MWHBAZB e “H/H” #7> (substring (0, 5)) , J5RC
B ERHE (predictDate) HEATULHT. @R AULHS, NWIBILIZAT
~H) %k WeatherWritable X %: FACHEEFEdE RIS, HIEL K=
WPEESE) HE WeatherWritable XT 4, XX R 2 HE XK Writable 2K,
~#iH: Text(code + 7 7 + date){EN%E, WeatherWritable fEN{EH, B L
MRS

(2) Reducer: ¥IEIHL

~HIN: key BRSNS A HMKIAE (BUW code_date) , values &% KRS
vh A H BT KA EPE (WeatherWritable X 4) .

Gt R @I T 51% key ULECHT WeatherWritable XF %, H& H1%H
HFMRRMMATHEE: BKE, mifE, &REE, FHRE
—gEBE . FRESEM)E, fH context. write(w, NullWritable. get())¥45
RE N, NullWritable. get () Fn&A SEPrEH -

(3) KEEMIAT MapReduce 1ML

-BLE: A EARERED, & His HEEA Hadoop fENVECE H, i
Mapper i (HadoopUtils. getConf (). set(“date”, date)) .



“ENET R R BEMAEFS inputPath A% H B8 1% outputPath, FFHf{%4
H AR ANELE Z BT s GE T HadoopUtils. delete (outputPath) ) o
~VENVAC & : 8t Job. getInstance () Bit & MapReduce 1EME, 8 & H A#E 20
Mapper Z%. Reducer 2. FiHi#% 0%,

~PATENL: @i job. waitForCompletion (true) J5 3 MapReduce 1MV 454 F
SER. WSRAEMPAT R, e 2 H IR RS, BT8R 5 Rk
W, U AR RS R

5. 4. 2 BA&AHS

package brazil; 184 ~

import org.apache.commons.lang3.StringUtils;
import org.apache.hadoop.fs.Path;
import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.io.Text;
import org.apache.hadoop.mapreduce.Job;
import org.apache.hadoop.mapreduce.Mapper;
import org.apache.hadoop.mapreduce.Reducer;
import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.TextInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;
import java.io.IOException;

17 public class |steps {

public static class Step4Mapper extends Mapper<LongWritable, Text, Text, WeatherWritable> {

a8

verride
protected void map(LongWritable key, Text value, Mapper<LongWritable, Text,
Text, WeatherWritable>.Context context) throws IOException, InterruptedException {
String line = value.toString();
if (StringUtils.isBlank(line)) {
return;

¥
string[] fields = line.split( regex: "\t");
if (fields.length 1= 6) {

return;
¥
string code = fields[e];
string date = fields[1].substring(e,5);
String predictDate = context.getConfiguration().get("date");
if(!date.equals(predictDate)){

return;
¥
double precipitation = Double.parseDouble(fields[2]);
double maxTemperature = Double.parseDouble(fields[3]);
double minTemperature = Double.parseDouble(fields[4]);
double avgTemperature = Double.parseDouble(fields[5]);
WeatherWritable w = new WeatherWritable(code,date,precipitation,maxTemperature,minTemperature, avgTemperature);
context.write(new Text( string: code + "_" + date),w);



private static class Step4Reducer extends Reducer<Text,WeatherWritable, WeatherWritable, NullWritable> { 14z

¢@

@0verride
protected void reduce(Text key, Iterable<WeatherWritable> values, Reducer<Text, WeatherWritable,

WeatherWritable, NullWritable>.Context context) throws IOException, InterruptedException {

string code = key.toString().split( regex: *_*)[0];

string date = key.toString().split( regex: *_*)[1];

WeatherWritable w = new WeatherWritable(code,date);

int count = 0;

for(WeatherWiritable v : values){
w.setPrecipitation(w.getPrecipitation() +
w.setMaxTemperature(w.getMaxTemperature()
w.setMinTemperature(w.getMinTemperature ()
w.setAvgTemperature (w.getAvgTemperature ()
count++;

.getPrecipitation());
v.getMaxTemperature());
v.getMinTemperature());
v.getAvgTemperature());

4=

13

w.setPrecipitation(w.getPrecipitation() / count);
w.setMaxTemperature(w.getMaxTemperature() / count);
w.setMinTemperature (w.getMinTemperature() / count);
w.setAvgTemperature(w.getAvgTemperature() / count);
context.write(w, NullWritable.get());

public static void run(String input, String output, String date) { 148z

try {

HadoopUtils.getConf().set("date", date);

//String input = "/brazil_weather";
Path inputPath = new Path(input);
//String output = "/stepl_output";

Path outputPath = new Path(output);

HadoopUtils.delete(outputPath);

Job job = Job.getInstance(HadoopUtils.getConf(), jobName: "}M{EERMES");
job.setInputFormatClass(TextInputFormat.class);
FileInputFormat.setInputPaths(job, inputPath);

Sk catMannanflacelCraniMannan lace) s

FileInputFormat.setInputPaths(job, inputPath);
job.setMapperClass(Step4Mapper.class);
Jjob.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(WeatherWritable.class);
job.setReducerClass(Step4Reducer.class);
job.setOutputKeyClass(WeatherWritable.class);
job.setOutputValueClass(NullWritable.class);
job.setOutputFormatClass(TextOutputFormat.class);
FileOutputFormat.setOutputPath(job, outputPath);
boolean flag = job.waitForCompletion( verbose: true);
if(flag){

System.out.println("HAEERMNES, BTEFE");
Yelse{

System.out.println(*mapreduceff5ihiTigig")

}

} catch (Exception e) {

e.printStackTrace();

5.4.3 BITRR

0.BH

IBRAERNEE. 4
FWAZE BRI A (dd/MM) -

11/03

O

FRIETE B BIER S, BATER

83377 11/03  6.971929824561401  27.0421052631579 17.89122807017544

1. BRBRS A
2. E@IEE BRSNS

3 RINCESFMHRS

21.66631578947369



5.5 AR 15 RXS

5.5. 1 HREAHT

(1) Mapper %#% pgt

S NEPE: FATERAE RIS . HEE. BKE. SRIRE. S/ MNREA
SPITRAE, X B d I R AT B

“HARIE T RETATHARTFER AT (FBEA RN 6) , FHARFEE B
~HIHEEC: MWHWFEBOP IR M/dd #5r (HEAFHD , F5HarHE 2
Ja I 15 RIFFATULEC

-HHAVLAL: {3 Calendar 251 SimpleDateFormat Z5itHE A 15 K H .
WS Y EAT AR H VLR R SR 15 KRR —K (predict_date) , NiZE
isFuturels = true. # HHIAVLECARR 16 RHPFMEM—K, BhidiziT8dE.
~FJ% WeatherWritable X %: #7 HHULAL, ME— WeatherWritable X%,
JEB RIS, HIE. BKE. RESEEIEREINZS R+,

“Hit: ¥ code + 7;” + date fE N (Text 28HY) , WeatherWritable X %R 4E
JfE I

(2) Reducer: ¥IEIHL

I ANEPE: key N code + 7;7 + date CRAHCIEFIHED) , values NiZK
Auh A H BRI BTA WeatherWritable X% (W[ EEA ZAMHE HEARCF)
“HAE gt @I A values, RINME/KE. BORIEE. SR EFEE
. count HTdsiz H IR EAE F20 tHE-PRERHE A
~ESEREE, BREKE. RRRE. SUMNREMFYRERICRE, 53
X EEAH )~ 38 1E .

5 R context. write ¥ AP FIEHE S N H

(3) HEE AT MapReduce fENV

“PCEAEY: 7E run J7VEY, ERRE M AR ERAT, RO H KA
B A AAERE s Gliid HadoopUtils. delete (outputPath) MHIER IH HIEHE) .
—EMRCE : & E AN TextInputFormat, BIEATELHOCCA M, wE
Mapper Al Reducer 28, % H 45 5N A A

—PATAEN: 8 job. waitForCompletion (true) Jg shE My 2515 H 58 il o



5.5. 2 B

1 package brazil;

import myweather2.HadoopUtils;

import org.apache.commons.lang3.StringUtils;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;
1 import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

import org.apache.hadoop.mapreduce.lib.input.TextInputFormat;

import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
15 import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;

1 import java.io.IOException;
import java.text.SimpleDateFormat;
import java.util.Calendar;

21 import java.util.Date;

23 public class [steps { 14z
2 private static class Step4Mapper extends Mapper<Longliritable, Text,Text,WeatherWiritable> { 1/4&%

@0verride
ogE protected void map(LongWritable key, Text value, Mapper<LongWritable, Text,
2 Text, WeatherWritable>.Context context) throws IOException, InterruptedException {
String line = value.toString();
if (StringUtils.isBlank(line)){
return;
3 +
string[] fields = line.split( regex: "\t*);
if (fields.length !=6){
3 return;
+
string code = fields[o];
String date = fields[1].substring(0,5);
Calendar cal = Calendar.getInstance();
Date today = new Date();
cal.setTime(today);
boolean isFuturel5 = false;

SimpleDateFormat sdf = new SimpleDateFormat( pattern: "dd/MM*);
for (int i=1;i<=15;i++){
String predict_date = sdf.format(cal.getTime());
5 System.out.println(date+"\t"+predict_date);
if (date.equals(predict_date)){
isFuturel5 = true;

+

cal.add(Calendar.DATE, amount: 1);
}
if (!isFuture1s){

return;
3

double precipitation = Double.parseDouble(fields[2]);
55 double maxTemperature = Double.parseDouble(fields[3]);
5 double minTemperature = Double.parseDouble(fields[4]);
57 double avgTemperature = Double.parseDouble(fields[5]);
WeatherWritable w = new WeatherWritable(code,date,precipitation,maxTemperature,minTemperature,avgTemperature);

context.write(new Text( string: code+";"+date) ,w);

}
¥
private static class Step4Reducer extends Reducer<Text, WeatherWritable, WeatherWritable, NullWritable> { 14&E%
B
@0verride
5@ protected void reduce(Text key, Iterable<WeatherWritable> values, Reducer<Text, WeatherWritable,

WeatherWritable, NullWritable>.Context context) throws IOException, InterruptedException {
String code = key.toString().split( regex: *;*)[0];
string date = key.toString().split( regex: *;*)[1];
WeatherWritable w= new WeatherWritable(code,date);
int count =0;
for (WeatherWritable v :values){
2 w.setPrecipitation(w.getPrecipitation()+v.getPrecipitation());
w.setMaxTemperature(w.getMaxTenperature () +v.getMaxTemperature());
7 w.setMinTemperature(w.getMinTemperature()+v.getMinTemperature());
75 w.setAvgTemperature (w.getAvgTemperature() + v.getAvgTemperature());
count++;



5.5.3 BITRR
FRMRIRISER S, JBATER s
83377 03/12 7.427586206896552
83377 04/12 7.53392857142857
83377 05/12 5.7789473684210515
83377 06/12 8.094736842105263
83377 07/12 7.318965517241378
83377 08/12 9.256896551724138
83377 09/12 9.943859649122809
83377 10/12 5.244827586206896
83377 11/12 9.296491228070174
83377 12/12 7.712280701754386
83377 13/12 6.3000000000000025
83377 14/12 8.625862068965514
83377 15/12 7.6000000000000005
83377 16/12 11.59824561403509
83377 17/12 11.324137931034484

context.write(w,NullWritable.get());

}

public static void run(String input,String output) { 14&=

try {

Path inputPath = new Path(input);

Path outputPath = new Path(output);
HadoopUtils.delete(outputPath);

Job job = Job.getInstance(HadoopUtils.getConf(), jobName: *#iMFFISERS");

job.setInputFormatClass(TextInputFormat.class);
FileInputFormat.setInputPaths(job,inputPath);

job.setMapperClass(Step4Mapper.class);
job.setMapOutputKeyClass(Text.class);

job.setMapOutputValueClass(WeatherWritable.class);

job.setReducerClass(Step4Reducer.class);
job.setOutputKeyClass(WeatherWritable.class);
job.setOutputValueClass(NullWritable.class);

job.setOutputFormatClass(TextOutputFormat.class);
FileOutputFormat.setOutputPath(job,outputPath);

boolean flag = job.waitForCompletion( verbose: true);

if (flag) {

System.out.println("#MFEISEES, EBEFERrvmmmmmmmmmmmmmn® );
Yelse {

System.out.println(" 5 TR~ v mmmmmmmn® );

¥

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

}

1. EHREESRA

5.6 FFRS AL

5. 6.1 ZhEE O
(1) W HE

gerWeathers (new Path (PATHS. get ( “step3 output” ))): XA HEHAHEH
172 M5 7E B 42 15 BOR S B -

(2) BlgH4dA
—y1: fAEERARIC S I B ORI B .
—y2: fAEERSRIC AT IR B .

.60344827586206
.882142857142856 17.857142857142858 21.535357142857134
.8 17.98070175438596
.69473684210526
.82241379310345

.727586206896557
.429824561403503
.639655172413793
.347368421052636
.33684210526316
.473684210526308
.431034482758612
.410526315789472
.0140350877193

.294827586206893

17.818965517241374 21.426206896551722

17.
17.
18.
17.
18.
18.
17.
17.
17.
17.
17.
17.

87368421052632

910344827586208
041379310344833
956140350877195
06551724137931

107017543859648
970175438596495
989473684210523
939655172413797
761403508771934
842105263157897
632758620689653

21.55824561403508
21.
21.
21.
21.
21.
21.
21.
21.
21.
21.
21.
21.

440701754385962
50793103448276

547241379310343
31929824561404

428275862068965
474736842105262
448771929824566
471929824561414
275172413793104
20491228070175

065263157894734
151379310344822



—y3: AR A IE S 1 A /N L B R

-x: ARERERICSR I H SR (R mEds) .

(3) AIEER

—setTitle ( “BHERRAIC G IR ) & E KRR,

—setLegend () : W& KEHI.

—addXAxis ( “HF7, x): W0 X AL, X PR T, X RiEUE R B A
2H x.

—addYAxis O : WE Y HI, BEAKAEEKRE Y MRS, HoREEdE
H 3,

—addSeries () : WIN=2%3E 251, HHFR “&ESE” « “PFHRE” M
CHRARIREE”  EATREUE R B v y2 Al y3.

5. 6. 2 B&AHS

private static void runStep6() throws IOException { 14&E#
List<WeatherWritable> weathers = gerWeathers(new Path(PATHS.get("step3_output®)));
Number[] y1 = new Number[weathers.size()];

Number[] y2 = new Number[weathers.size()];

Number[] y3 = new Number[weathers.size()];

string[] x = new String[weathers.size()];

for (int i = 8; i < weathers.size(); i++) {

y1[i] = weathers.get(i).getMaxTemperature();
y2[i] = weathers.get(i).getAygTemperature();
y3[i] = weathers.get(i).getMinTemperature();
x[i] = weathers.get(i).getDate();

}

Line line = new Line()
.setTitle("S8FMESLCE2HHEA")
.setLegend()

.addXAxis( name: "ZF{7", X)
.addYAxis()

.addSeries( name: "BZRE", y1)
.addSeries( name: "EFBRE", y2)
.addSeries( name: "R{ERE", y3);

Engine engine = new Engine();

String file = "step3.ntml”;

engine.render(file, line);

Runtime.getRuntime().exec( command: "explorer * + file);

}
5. 6.3 BITRR

BENRSICEGITE
—— EmaE
35 FiEE
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5.7 BififgEEREA XS HIE

5.7.1 ThER M #T

(1) Mapper %#% pgt

-HArES: 1E setup H¥EH, M context FIRELHREN, FHAEMEF

targetYear ZZEH . XK I Mapper {EIZATIN RITE 75 2 id S IR F10 .

“HiEis AR g TR —ATRARAE, T line.split( “\t” ) WEIEILH

R (\t) BN, If (fields. length != 6) #HafREdE IR IEH, =

DA 6 N

—Fp kg @ date. substring(date. lastIndexOf ( “/” ) + 1) #2HUH

EPE/JEE@J\ H5 EARFEAHATILES . R AT REDAET HinEr, Bk
aﬂﬂi

—H@:‘TEEX i date. substring(0, 7) #EUEHMI (B yyyy-MD , AT

&Hﬁﬁ%ﬁ

—HfEi s T REA AR, Bl — WeatherWritable X%, FiEid

context. write (new Text(code + “ ” + month), w) Fidi. XHEHK)

Text(code + “ 7 + month) fEN Map MrE&I8E, WeatherWritable 1EN

.

(2) Reducer: FIHEHZ

“FIANEE: key 22 Text KA, #xh “RAuW_FH” (Fln

“Stationl 2022-03” ) . Values s&iZ¥E NHIFTH WeatherWritable Xf4,

TR RAL R T % A () B A B K B S R

~fRKE. BEMES: W values, EINMF/KE. RANEE. R/NEE. M

TR, SRAFZ T BRI S 3

—HHECERE . w. setAvgTemperature (w. getAvgTemperature() / count) it

AR W .

~/NEERIERAE: ] Double. MAX_VALUE SRAJIEAL /MR, DUE 5 SEE i

/IME

MR A DecimalFormat XT4H %4748 Rk .

(3) BCERIAT MapReduce FENL

—job. getConfiguration(). set( “targetYear” , targetYear): ¥} HInFEA 1%

25 Mapper 2.

—job. setMapperClass (Step3Mapper. class): W E Mapper 28, 5t MHEI AL

P TR SRR E A I EORE T 4% H 4041

—job. setReducerClass (Step3Reducer. class): W H Reducer 28, M5t EH

H &R Itk b

—VEME#AT: job. waitForCompletion (true) 8z MapReduce 1EMV, FFEE45H

1758 o



5.7.2 B

package brazil;

import org.apache.commons.lang3.StringUtils;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LlongWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce. Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.TextInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;
import java.io.IOException;

import java.text.DecimalFormat;

b ESEEE
18 public class Step7
public static class Step3Mapper extends Mapper<LongWritable, Text, Text, WeatherWritable> {
private String targetYear; 2

It
@0verride
@ protected void setup(Context context) throws IOException, InterruptedException {
// B A
targetYear = context.getConfiguration().get("targetYear");

@0verride
¢E protected void map(LongWritable key, Text value, Mapper<LongWritable, Text, Text, WeatherWritable>.Context context) throws IOException, InterruptedException {
String line = value.toString();
if (StringUtils.isBlank(line)) {
return;
}
string[] fields = line.split( regex: "\t");
if (fields.length !'= 6) {
return;
}
string code = fields[0];
String date = fields[1];
Strina vear = date.substrina( beginindex: date.lastIndex0f( str: "

+1):

// 4 AL
if (!year.equals(targetYear)) {
return;

String month = date.substring(0, 7);

double precipitation = Double.parseDouble(fields[2]);
double maxTemperature = Double.parseDouble(fields[3]);
double minTemperature = Double.parseDouble(fields[4]);
double avgTemperature = Double.parseDouble(fields[s]);

/" & % WeatherWritable
WeatherWritable w = new WeatherWritable(code, year, precipitation, maxTemperature, minTemperature, avgTemperature);
context.write(new Text( sting: code + "_" + month), w);

private static class Step3Reducer extends Reducer<Text, WeatherWritable, Text, NullWritable> { 1
@0verride

@ protected void reduce(Text key, Iterable<WeatherWritable> values, Reducer<Text, WeatherWritable, Text, NullWritable>.Context context) throws IOException, InterruptedExcepti(
String code = key.toString().split( regex: *_*)[0];
String month = key.toString().split( regex "_")[1];

64 WeatherWritable w = new WeatherWritable(code, month);

w.setMinTemperature(Double. MAX_VALUE) ;
int count = ©;

for (WeatherWritable v : values) {
w.setPrecipitation(w.getPrecipitation() + v.getPrecipitation());
w.setMaxTemperature (Math.max(w.getMaxTemperature(), v.getMaxTemperature()));
w.setMinTemperature(Math.min(w.getMinTemperature(), v.getMinTemperature()));
w.setAvgTenperature(w.getAvgTenperature() + v.getAvgTemperature());

counts++;

//

w.setAvgTemperature (w.getAvgTenperature() / count);



public static void run(String input, String output, String targetYear) { 04"
try {

w.setAvgTemperature (w.getAvgTemperature() / count);

DecimalFormat df = new DecimalFormat( pattern: "0.00");
String formattedOutput = String.format("%s — %s  %s %s %s %s",
w.getYear(),
month.substring( beginindex: 5), // I

df.format(w.getMaxTemperature()),
df.format(w.getMinTemperature()),
df.format(w.getAvgTemperature()),
df.format(w.getPrecipitation()));

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

Job job = Job.getInstance(HadoopUtils.getConf(), IobName: "Gt SiSEFHESEES");
job.getConfiguration().set("targetvear”, targetvear); // Mapper

Path inputPath = new Path(input);
Path outputPath = new Path(output);
HadoopUtils.delete(outputPath);

job.setInputFormatClass(TextInputFornat.class);
FileInputFormat.setInputPaths(job, inputPath);

job.setMapperClass(Step3Mapper.class);
Jjob.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(Weatheriiritable.class);

Jjob.setReducerClass(Step3Reducer.class);
job.setOutputKeyClass(Text.class);
Jjob.setOutputValueClass(NullWritable.class);
Path inputPath = new Path(input);
Path outputPath = new Path(output);
HadoopUtils.delete(outputPath);

job.setInputFormatClass(TextInputFormat.class);
FileInputFormat.setInputPaths(job, inputPath);

job.setMapperClass(Step3Mapper.class);
Jjob.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass (Weatheriiritable.class);

job.setReducerClass(Step3Reducer.class);
job.setOutputKeyClass(Text.class);
Jjob.setOutputValueClass(NullWritable.class);

job.setOutputFormatClass(TextOutputFormat.class);
FileOutputFormat.setOutputPath(job, outputPath);

boolean flag = job.waitForCompletion( verbose: true);
if (flag) {
System.out.printin("GFIHEEFHBANES, ETER"):
}else {
System.out.printin("MapReducefESHhiTiEE");
+
} catch (Exception e) {
e.printStackTrace();
}

5.7.3 BITRR

ERATBEER (B yyyy) : 2002
2002 FMBAXSH:

1}

2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002

Al BeRE

BERE TR

1 30.1 17.2 22.43870967741936

2 29.7 16.1 22.30535714285714

3 29.9 16.8 22.94032258064516

4 28.7 14.9 22.211666666666662
S 29.5 12.3 21.29838769h774192
6 26.6 11.8 19.665000000000003
7 29.0 11.6 20.56451612903226

8 30.5 14.2 21.78548387096774

9 31.1 11.2 22.395

10 32.8 18.1 24.93870967741936

11 30.7 15.7 23.008333333333333
12 33.1 15.7 22.985483870967744

Bk E
208.3
233.0
133.8
90.1
18.200000000000003
0.0
16.5
17.8
67.8
57.5
175.1
371.4



5.8 SEMERETMK

5.8. 1 ZhREAHT

(1) ERHHE

—getWeathers: MEEFE step3 output HiZHURASEHE, RE—NFE,
WeatherWritable Jf&H & XK, WREESRZRTICKAFE, WHE., %
KE. HEE

-weathers. size (): FREURTEIEIIR IR, RERDKAEE.
-precipitationData: FRAFfREKICR I FFEK EHUE

—years: FIRAFAEREZLICTNS B FIAEA o

(2) BlgHA

MG F weathers %3, FFIIEIRI—2% WeatherWritable ¥4 w.
—w. getPrecipitation(): M WeatherWritable XfH I FRIF/KE, FHAEN
precipitationData #{ZHH.

-w. getDate (). substring (0, 4): MHMIHFIEEERE S, N years A
i,

(3) AIEERE

-BarChart: {1 BarChart s&—ANHE XK, HTLHHARE.
—setTitle ("RHFER/KEICE") : WEERMIFRE.

-setlLegend () : Jo HEH|, ERHEVRERINFIZHK.

—addXAxis ("FA4}7, years): WE X HIATA, years EZHIRALFEidE.
—addVAxis ("FFKE (mm)”): WE Y HNFEKE, BANZK.
—addSeries ("[#/K&”, precipitationData): WII—NFRF, BFAN “FFK
&7, B KHE precipitationData .

5. 8. 2 B&AS

private static void runStep7() throws IOException { o-/&E=
List<WeatherWritable> weathers = getWeathers(new Path(PATHS.get("step3_output®)));

Number[] precipitationData = new Number[weathers.size()];
string[] years = new String[weathers.size()];

for(int i = 0; i < weathers.size(); i++){
WeatherWritable w = weathers.get(i);
precipitationDatali] = w.getPrecipitation();
years[i] = w.getDate().substring(0, 4);

]

BarChart barChart = new BarChart()
.setTitle("SFRKELE")
.setlLegend()
.addXAxis("#f{", years)
.addYAxis("pEKE (mm)*")
.addSeries("p#KE", precipitationData);

Engine engine = new Engine();
String file = "Step3_BarChart.html®;
engine.render(file, barChart);

try {
Runtime.getRuntime().exec("explorer " + file);
} catch (IOException e) {
e.printStackTrace();
}
}



5.8.3 BITRR
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import pandas as pd

import matplotlib.pyplot as plt

from statsmodels.tsa.statespace.sarimax import SARIMAX
from pandas.plotting import register_matplotlib_converters

register_matplotlib_converters()

# IRENEUE
file_path = '/Users/wei/Desktop/monthly_weather_precipitation.csv' # {RE9CSVIZ{FEE12
df = pd.read_csv(file_path)

# SHEGNAKHEH
df['Date'] = pd.to_datetime(df[['Year', 'Month']].assign(DAY=1))

# REAMARS|
df.set_index( keys: 'Date', inplace=True)

# REBERNNTY
temperature = df['AvgTemp']
precipitation = df['DailyPrecipitation']

# AR ENE KR EFS)

plt.figure(figsize=(10, 6))

plt.subplot( "args: 2, 1, 1)

plt.plot( *args: temperature, label='Average Temperature')
plt.title('Monthly Average Temperature Over Time')
plt.xlabel('Date')

plt.ylabel('Temperature (°C)')

plt.subplot( *args: 2, 1, 2)

plt.plot( *args: precipitation, label='Monthly Precipitation', color='orange')
plt.title('Monthly Precipitation Over Time')

plt.xlabel('Date')

PLL.YyLE@UELL FIrECLPLLELLON Ly )

plt.tight_layout()
plt.show()

# SARIMAREEIFTM AR
2 MR
def fit_sarima_model(series, order=(1, 1, 1), seasonal_order=(1, 1, 1, 12), steps=60):
model = SARIMAX(series, order=order, seasonal_order=seasonal_order)
model_fit = model.fit(disp=False)
forecast = model_fit.forecast(steps=steps)
return forecast

# FRNFARFR60N B TR R
temperature_forecast = fit_sarima_model(temperature, steps=24)
precipitation_forecast = fit_sarima_model(precipitation, steps=24)

# HERRR6OT BRRIESERE, M20205F1B 74
forecast_dates = pd.date_range(start='2020-01-01', periods=24, freg='M')

# BIR—EIMNERN DataFrame

forecast_df = pd.DataFrame({
'Month': forecast_dates.strftime('%Y-%m'),
'Forecasted Temperature (°C)': temperature_forecast,
'Forecasted Precipitation (mm)': precipitation_forecast

ol



# BEIMWER
print("FRE24 M BOFULER: ")
print(forecast_df)

# I s8R

plt.figure(figsize=(10, 6))

# FNRE
68 plt.subplot( *args: 2, 1, 1)
plt.plot( *args: temperature, label='Historical Temperature')

plt.plot( *args: forecast_dates, temperature_forecast, label='Forecasted Temperature', linestyle='--', color='red')

plt.title('Forecasted Monthly Average Temperature for Next 24 Months')
plt.xlabel('Date')

plt.ylabel('Temperature (°C)')

plt.legend()

# FRMpEK R
plt.subplot( “args: 2, 1, 2)
plt.plot( *args: precipitation, label='Historical Precipitation', color='orange')

plt.plot( *args: forecast_dates, precipitation_forecast, label='Forecasted Precipitation', linestyle='--'

plt.title('Forecasted Monthly Precipitation for Next 24 Months')
plt.xlabel('Date')

plt.ylabel('Precipitation (mm)')

plt.legend()

plt.tight_layout()

plt.show()
6. 1. 3 MR 45 S TTRAL

k24 ARIFUMEER -

Month Forecasted Temperature (°C) Forecasted Precipitation (mm)
699 2020-01 23.387627 210.754627
700 2020-02 23.394277 196.014232
701 2020-03 23.292274 207.531791
702 2020-04 22.883861 139.858320
703 2020-05 21.434312 35.492473
704 2020-06 20.446200 6.327262
705 2020-07 20.338273 6.297467
706 2020-08 22.029448 14.511199
707 2020-09 24.017338 43.568677
708 2020-10 24.366408 144.910959
709 2020-11 23.121412 240.481697
710 2020-12 23.106939 238.198632
711 2021-01 23.223155 217.970239
712 2021-02 23.362639 198.671631
713 2021-03 23.274675 203.952527
714 2021-04 22.902997 129.238161
715 2021-05 21.507957 33.000910
716 2021-06 20.442339 6.313438
717 2021-07 20.305754 6.708834
718 2021-08 22.045068 15.430903
719 2021-09 24.127562 45.748280
720 2021-10 24.467834 152.675539
721 2021-11 23.236898 239.425326

722 2021-12 23.194907 237.471320

, color='r
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import pandas as pd Y1l A
from scipy.stats import pearsonr

import matplotlib.pyplot as plt

import seaborn as sns

# REVEURE
file_path = '/Users/wei/Desktop/monthly_weather_precipitation.csv' # {REICSVZIHEEZ
df = pd.read_csv(file_path)

# EFFIEXA5)
temperature = df['AvgTemp']
precipitation = df['DailyPrecipitation']

# TTHEBURBBX R
correlation, _ = pearsonr(temperature, precipitation)

# BEBRRM

print(f"E/RHEXZAE: {correlation:.2f}")

# PIREERSD : RHIEBRE

plt.figure(figsize=(10, 6))
sns.scatterplot(x=temperature, y=precipitation)
plt.title('Temperature vs Precipitation (Scatter Plot)')
plt.xlabel('Average Temperature (°C)')
plt.ylabel('Monthly Precipitation (mm)')

plt.show()

> HLRENEKEAEXMERE

HERE
corr_matrix = df[['AvgTemp', 'DailyPrecipitation']].corr()
corr_matrix = df[['AvgTemp', 'DailyPrecipitation']].corr()

# {Efseaborn& A E

plt.figure(figsize=(6, 4))

sns.heatmap(corr_matrix, annot=True, cmap='coolwarm', fmt='.2f', vmin=-1, vmax=1)
plt.title('Correlation Heatmap of Temperature and Precipitation')

plt.show()

6. 2. 3 SREBAM R BT

A Y BRI AR SSNE o M 8k — D BRI B K R AN T BRI Z [ ok &, BRI
HHOR R BR8N AL R TR 21 Ok AR BRI [ et . B KA SR 2R 8L
TR N AL B 2 R 5 &R o FE AT [ b vE L e i, BUE VS FEIE-1 2]
+1 Z Il EBERE 1 B -1, RoRZkihk RibloR.

I -DBi-Y)
\/Z?=1(xi — X)? ?:1(371' —y)?

re BRI REL

xis o1 AR x H
B AR v E
x ¥E

y ¥ME

. Kol SR

R

S <



Correlation Heatmap of Temperature and Precipitation
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—t A IE\Q:E

T H 2T Hadoop S 240, #7788 24 A1 Hadoop 7347
RIFHEERE, HIhEl# 7 HDFS (Hadoop 73 i i3 %45) A1 YARN 5 B
FEZR, WiR T RGME s . WA SRS SRR . @il A EAS
R, ST A A B R GRS S ME . R HDFS SEIL T KU 11 5
HAAFAE, fRO T SR G 23 () SZ BRI e, () B 0 I A AL ) 3 52 1 4
P e REE e ). [FIRE, RIS T — &% MapReduce 1155, H T3k
ITRRESINE. Gtoth. IR SRESEEAR 2 MR EE . X EAT55 K
DhGAE T Hadoop 7EAb PR &5 # (AN E 25 M4k 508l U7 ThI 158 K e

Wit S 5K H, WA T Hadoop 7S R G JEFLAN FHH RE, 17T
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