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1. BEE EEFIHDFS

2. {FEFSparkContextisEEYHDFS_ERYETHE

3. 527415 EIRIRDDEE E /I DataFrame, FHEMALAIGETER

4. 533 BiR1, ERjoiniEE3NMGRTRIF TES

5. 810t B1R2, B kEESMITRNEEMUARRLRE, ARUE1THE LR tbDataik
B, KSR ASITRNEEITRAVHEHEN

6. (I DHTER3, B RKEEFEBNMERIEENEE, AEKRUEFRREHENTEASM, &5
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(el =K

1. 1&thdfs_/user/myname/sparkSql/trainsdataB R N X4FIRNEE, NS4
tbStock.txt, tbStockDetail.txt, tbDate.txt

2. RMHOHT BRI, 2 309 TITRE NI TEARAVEE

=
SLIS®E
L&z
1 cd /root/spark
2  wget -c http://bigdata.hddly.cn/b46488/file/train5data.tar.gz
3 tar -xzvf ./train5data.tar.gz
4 hdfs dfs -mkdir -p /user/myname/sparksql
5 hdfs dfs -put -d ./train5data /user/myname/sparksql/
6 hdfs dfs -1s /user/myname/sparksql/train5data
JI[IES %873

¥JFFspark-shell, FEH<SITHHITUOT:

1 case class tbStock(ordernumber:string,locationid:String,dateid:String)
extends Serializable

2 val tbStockRdd =
spark.sparkContext.textFile("/user/myname/sparksql/train5data/tbStock.txt™)

3 val tbStockbDs = tbstockRdd.map(_.split(",")).map(attr=>
tbstock(attr(0),attr(l),attr(2))).toDS

4 tbstockDs.show

6 case class tbStockDetail(ordernumber:String, rownum:Int, itemid:String,
number:Int, price:Double, amount:Double) extends Serializable

7 val tbStockDetailRdd =
spark.sparkContext.textFile("/user/myname/sparksql/train5data/tbStockbetail.t
xt")

8 val tbStockDetailDS = tbStockbetailRdd.map(_.split(",")) .map(attr=>
tbstockDetail (attr(0),attr(l).trim().toInt,attr(2),attr(3).trim().toInt,attr(
4).trim() .tobouble, attr(5).trim().tobouble)).toDS

9 tbstockDetailbs.show()
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11
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case class tbbate(dateid:String, years:Int, theyear:Int, month:Int, day:Int,
weekday:Int, week:Int, quarter:Int, period:Int, halfmonth:Int) extends
Serializable

val tbDateRdd =
spark.sparkcontext.textFile("/user/myname/sparksql/train5data/tbhDate.txt")
val tbDateDS = tbbateRdd.map(_.split(",")).map(attr=>
tbbate(attr(0),attr(l).trim().tolInt,

attr(2).trim(Q) .toInt,attr(3).trim().toInt, attr(4).trim().tolInt,
attr(5).trim(Q) .toInt, attr(6).trim().toInt, attr(7).trim().toInt,
attr(8).trim().toInt, attr(9).trim().toInt)).toDS

tbDateDS.show()

{EFIiERYER

1
2
3

tbStockDS.createorrReplaceTempVview("thStock™)
tbDateDS.createOrReplaceTempVview("thDate")
tbStockDetailDS.createOrReplaceTempVview("thStockbDetail")

SIEamait

10
11

J /TR AT R AR R L A A

spark.sql("SELECT c.theyear, COUNT(DISTINCT a.ordernumber), SUM(b.amount)
FROM tbStock a JOIN tbStockbDetail b ON a.ordernumber = b.ordernumber JOIN
tbDate c ON a.dateid = c.dateid GROUP BY c.theyear ORDER BY c.theyear").show
[ /BT T B A R B AT ) B

spark.sql("SELECT a.dateid, a.ordernumber, SuM(b.amount) AS SumOfAmount FROM
tbStock a JOIN tbStockDetail b ON a.ordernumber = b.ordernumber GROUP BY
a.dateid, a.ordernumber").show

spark.sql ("SELECT theyear, MAX(c.SumOfAmount) AS SumOfAmount FROM (SELECT
a.dateid, a.ordernumber, SuM(b.amount) AS SumOfAmount FROM tbStock a JOIN
tbstockDetail b ON a.ordernumber = b.ordernumber GROUP BY a.dateid,
a.ordernumber ) c JOIN tbDate d ON c.dateid = d.dateid GROUP BY theyear ORDER
BY theyear DESC").show

/ /T BT T S A A W B

spark.sql("SELECT c.theyear, b.itemid, SumM(b.amount) AS SumOfAmount FROM
tbStock a JOIN tbStockDetail b ON a.ordernumber = b.ordernumber JOIN tbDate c
ON a.dateid = c.dateid GROUP BY c.theyear, b.itemid").show

spark.sql ("SELECT d.theyear, MAX(d.SumOfAmount) AS MaxOfAmount FROM (SELECT
c.theyear, b.itemid, suMm(b.amount) AS SumOfAmount FROM tbStock a JOIN
tbStockDetail b ON a.ordernumber = b.ordernumber JOIN tbDate c ON a.dateid
c.dateid GROUP BY c.theyear, b.itemid ) d GROUP BY d.theyear").show

spark.sql("SELECT DISTINCT e.theyear, e.itemid, f.maxofamount FROM (SELECT
c.theyear, b.itemid, suM(b.amount) AS sumofamount FROM tbStock a JOIN
tbStockDetail b ON a.ordernumber = b.ordernumber JOIN tbDate c ON a.dateid
c.dateid GROUP BY c.theyear, b.itemid ) e JOIN (SELECT d.theyear,

MAX (d.sumofamount) AS maxofamount FROM (SELECT c.theyear, b.itemid,
SUM(b.amount) AS sumofamount FROM tbStock a JOIN tbStockDetail b ON
a.ordernumber = b.ordernumber JOIN tbDate c ON a.dateid = c.dateid GROUP BY
c.theyear, b.itemid ) d GROUP BY d.theyear ) f ON e.theyear = f.theyear AND
e.sumofamount = f.maxofamount ORDER BY e.theyear").show
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FEREMR 588
t_id IS

t_name e

AT DBV FERE, ERIEscorezk. courseRMlteacherklIEdE, ERAARREEIIATEARIRE
HIF95

LI RIER SR

1. ERACESspark SQL, &i2H, M5k &Espark SQL

2. [Bafispark-shell, EafHiveTt&UERSS. i Hive,

3. fEHiverdhglEEstudentFiEZE, FiEstudentFEE NEliEscoredR. courseZA teacher®, FHES:
N

4. fEspark: sql()/5iE7 B HiveshscoreZk. coursezkfteacherZRAVEYE.

5, {EﬁﬁgroupBy() withColumn(). count(). sum(). join(). drop()¥cast()/5'%, HHITT SN2
HITHE, BREEEAREIBARFEENFIYS!

6. 5&E8L %EthHEUHlveE’JstudentéﬁE}" FfYteacher_courseAvgzRHs

{EdLZER

1. 124thdfs E/user/myname/ BR FXEFIFRVEE, MEE{4student.txt, score.txt,

course.txt, teacher.txt

2. 2= EHiverdhaliEstudentddERE, FHiEstudentHBEETEI&EscoreZR. courseZA teacherd,
SAZERIIIREE
3 BRSBTS R RIE T RAVEE
SEE&E
MRS S
fEmaster FIREEERES S

1 cd /root/spark

2 rm -f spark_t_data.tar.gz*

3  wget https://biglab.site//b59510spark/file/spark_t_data.tar.gz
4 tar -xzvf ./spark_t_data.tar.gz

5 hdfs dfs -rm /user/myname/score.txt

6 hdfs dfs -rm /user/myname/course.txt

7  hdfs dfs -rm /user/myname/student.txt

8 hdfs dfs -rm /user/myname/teacher.txt

9 hdfs dfs -put ./spark_t_data/score.txt /user/myname/
10 hdfs dfs -put ./spark_t_data/course.txt /user/myname/
11 hdfs dfs -put ./spark_t_data/student.txt /user/myname/
12 hdfs dfs -put ./spark_t_data/teacher.txt /user/myname/

HiveZUEFEEES

fEmasterEl_ERhive EHIT

1 —-f##studentidiE
2 create database student;
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3 --Distudent i

4 use student;

5 --fil#score®

6 create table score(

7 s_id string,

8 c_id string,

9 s_score Int

10 )

11 row format delimited fields terminated by ',';

12  load data local 1inpath '/root/spark/spark_t_data/score.txt' into table score;

13 --figteacher®k

14 create table teacher(

15 t_id string,

16 t_name String

17 | )

18 row format delimited fields terminated by ',';

19 load data local inpath '/root/spark/spark_t_data/teacher.txt' into table
teacher;

20

21  --flfcourse®

22 create table course(

23  c_id string,

24 c_name String,

25  t_id string

26 )

27 row format delimited fields terminated by ',';

28 load data local inpath '/root/spark/spark_t_data/course.txt' into table
course;

29

30 --filgstudent®

31  create table student(

32  s_id string,

33 s_name String,

34 s_birth String,

35 s_sex String

36 | )

37 row format delimited fields terminated by ',';

38 Tload data Tocal inpath '/root/spark/spark_t_data/student.txt' into table
student;

Hiveiz{T4& R

1  hive> --fil##studentZidhi

2  hive> create database student;

3 116548 [f960459d-ecbf-4bdc-a460-b76bcca31823 main] WARN
org.apache.hadoop.hive.ql.session.SessionState - METASTORE_FILTER_HOOK will
be ignored, since hive.security.authorization.manager is set to instance of
HiveAuthorizerFactory.

4 116557 [f960459d-echf-4bdc-a460-b76bcca31823 main] WARN

org.apache.hadoop.hive.metastore.ObjectStore -
datanucleus.autoStartMechanismMode is set to unsupported value null . Setting
it to value: ignored
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116589 [f960459d-ecbf-4bdc-a460-b76bcca31823 main] WARN
org.apache.hadoop.hive.metastore.objectStore -
datanucleus.autoStartMechanismMode is set to unsupported value null . Setting
it to value: ignored
116608 [f960459d-ecbf-4bdc-a460-b76bcca31823 main] WARN
org.apache.hadoop.hive.metastore.ObjectStore - Failed to get database
hive.student, returning NoSuchObjectException
OK
Time taken: 0.429 seconds
hive> --V)#student¥di)E
hive> use student;
OK
Time taken: 0.048 seconds
hive> --fili#score®
hive> create table score(

> s_id String,
c_id String,
s_score Int
)
row format delimited fields terminated by ',';
OK
Time taken: 1.064 seconds
hive> load data Tocal inpath '/root/spark/spark_t_data/score.txt' into table
score;
Loading data to table student.score
542020 [f960459d-ecbf-4bdc-a460-b76bcca31823 main] WARN
org.apache.hadoop.hive.metastore.ObjectStore -
datanucleus.autoStartMechanismMode is set to unsupported value null . Setting
it to value: ignored
542761 [f960459d-ecbf-4bdc-a460-b76bcca31823 main] WARN
org.apache.hadoop.hive.metastore.ObjectStore -
datanucleus.autoStartMechanismMode is set to unsupported value null . Setting
it to value: ignored
OK
Time taken: 1.178 seconds
hive> --fili#teacher®
hive> create table teacher(

> t_id String,

> t_name String

> )

> row format delimited fields terminated by ',';
OK
Time taken: 0.129 seconds
hive> load data local inpath '/root/spark/spark_t_data/teacher.txt' into
table teacher;
Loading data to table student.teacher
700252 [f960459d-ecbf-4bdc-a460-b76bcca31823 main] WARN
org.apache.hadoop.hive.metastore.ObjectStore -
datanucleus.autoStartMechanismMode is set to unsupported value null . Setting
it to value: ignored
700499 [f960459d-ecbf-4bdc-a460-b76bcca31823 main] WARN
org.apache.hadoop.hive.metastore.ObjectStore -
datanucleus.autoStartMechanismMode is set to unsupported value null . Setting
it to value: ignored
OK
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Time taken: 0.417 seconds

hive>

V V.V V V VvV V

OK

--Bl# courses®

create table course(
c_id string,

c_name String,

t_id String

)

row format delimited fields terminated by ',';

Time taken: 0.099 seconds

hive> Toad data local inpath '/root/spark/spark_t_data/course.txt' into table

course;

Loading data to table student.course

700797 [f960459d-ecbf-4bdc-a460-b76bcca31823
org.apache.hadoop.hive.metastore.objectStore
datanucleus.autoStartMechanismMode is set to

it to

701052 [f960459d-ecbf-4bdc-a460-b76bcca31823
org.apache.hadoop.hive.metastore.objectStore
datanucleus.autoStartMechanismMode is set to

value: ignored

it to value: ignored

OK

Time taken: 0.462 seconds

hive>

V V.V V V V V VvV

OK

--fl#E#studentk

create table student(
s_id String,

s_name String,
s_birth String,

s_sex String

)

main] WARN

unsupported value null
main] WARN

unsupported value null

row format delimited fields terminated by ',';

Time taken: 0.101 seconds
hive> load data local inpath '/root/spark/spark_t_data/student.txt' into

table

Loading data to table student.student

702611 [f960459d-ecbf-4bdc-a460-b76bcca31823
org.apache.hadoop.hive.metastore.objectStore
datanucleus.autoStartMechanismMode is set to

student;

it to value: ignored

702844 [f960459d-ecbf-4bdc-a460-b76bcca31823
org.apache.hadoop.hive.metastore.objectStore
datanucleus.autoStartMechanismMode is set to

it to value: ignored

OK

Time taken: 0.414 seconds

hive>

fEEAexit; 1B HhiveIfiE,

main]| WARN

unsupported value null

main] WARN

unsupported value null

. Setting

. Setting

. Setting

. Setting
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FEspark-shel FiE FiEfT

val teacher = spark.sql("select * from student.teacher™)

val score = spark.sql("select * from student.score™)

val course = spark.sql("select * from student.course")

// BEWASEIZ T BOA R R 35 43

val dfl =

score.groupBy("c_id").sum() .withColumnRenamed("sum(s_score)","sums")

val df2 = score.groupBy("c_id").count()

val df3 = dfl.join(df2,"c_id™)

val df4=df3.withcoTumn("avg", df3.col("sums")/df3.col("count™).cast("int"))
val df5 =
df4.join(course,"c_id").join(teacher,"t_id") .drop("sums", "count","t_id")
df5.show
df5.write.mode(org.apache.spark.sql.SaveMode.Overwrite).saveAsTable("teacher_
courseAvg')

val rlt = spark.sql("select * from teacher_courseAvg")

rlt.show

Sparkiz{T455%R

scala> val teacher = spark.sql("select * from student.teacher")
teacher: org.apache.spark.sql.DataFrame = [t_id: string, t_name: string]

scala> val score = spark.sql("select * from student.score")
score: org.apache.spark.sql.DataFrame = [s_id: string, c_id: string ... 1
more field]

scala> val course = spark.sql("select * from student.course")

course: org.apache.spark.sql.DataFrame = [c_id: string, c_name: string ... 1
more field]

scala> // EWAFEZIMPTEAFREE 7>

scala> val dfl =
score.groupBy("c_id") .sum() .withColumnRenamed("sum(s_score)","sums")
dfl: org.apache.spark.sql.DataFrame = [c_id: string, sums: bigint]

scala> val df2 = score.groupBy("c_id").count()
df2: org.apache.spark.sql.DataFrame = [c_id: string, count: bigint]

scala> val df3 = dfl.join(df2,"c_id")

df3: org.apache.spark.sql.DataFrame = [c_id: string, sums: bigint ... 1 more
field]

scala> val df4=df3.withcolumn("avg",
df3.col("sums™)/df3.col("count™).cast("int"))

df4: org.apache.spark.sql.DataFrame = [c_id: string, sums: bigint ... 2 more
fields]

scala> val df5 =

non

df4.join(course,"c_id").join(teacher,"t_id") .drop("sums","count","t_id")
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25 df5: org.apache.spark.sql.DbataFrame = [c_id: string, avg: double ... 2 more

fields]
26
27  scala> df5.show
28 | - ——————————— +——=——— +——=——— +
29  |c_id] avg|c_name|t_name|
0 | doccoteossoooossoooosss +-———-- +-——=-= +
31| | o1 64.5| x| ZFU|
32 | 03] 68.5| IiE| EH|
33 | 02]72.66666666666667| #z| K=
34 4---—-—mmm - +-————- +-————= +
35
36

37  scala>
df5.write.mode(org.apache.spark.sql.SaveMode.Overwrite).saveAsTable("teacher_
courseAvg')

38

39 scala> val rlt = spark.sql("select * from teacher_courseAvg")

40 rlt: org.apache.spark.sql.DataFrame = [c_id: string, avg: double ... 2 more
fields]

41

42 scala> rlt.show

43 | 4---—dmmmmm e +-———-- +-———-- +

44 |c_id| avg|c_name|t_name|

I +-————- frooooos +

46 | 01} 64.5] iEx|  Z=[U|

47 | 03] 68.5] FiE| FEH|

48 | 02|72.66666666666667| ¥i%:| Fk=|

S T e +

50

51

52 scala>

53
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2. EIRERIRANHE", BoEHRTe0RNFEURTNE
3. EIRFERTIRSN IR

LB R LT

1. TEHivefYstudentFiEES Al@E studentRHSAZGE, EAscoreRFcourseRIEL 1 EZE
B, FrAfmEelE

2. {FERspark- sql()/5iEo BiERNHIveshfscoredk, coursezxfstudentZzRAVEURE

3. ffEfgroupBy(). sum(). count(). join()Fdrop()/5i%, EAFEFENZFESS, FEHE. &
REEFIFTEIREN SRS,

4. fERjoin()flwhere()73i%, EIRRIEETRAME", BHEBURTE0RIFEMEFDE

5. f&EfgroupBy(). join(). sum(). count(). withColumn(). col(). selectExpr(). drop()#cast()7
%, ERFERNTIRSEREZIR

{EdLZER

1. 124thdfs_E/user/myname/sparkSql/trainSdataBR X 4FIFRAEE, MBS
student.txt, score.txt, course.txt, teacher.txt

2. 2= EHiverdhaliEstudentddERE, FHiEstudentHBEETEI&EscoreZR. courseZE teacherd,
HEALUENITIZEE

3RO R4, SHIETERE R TEERAVEE

4. 1{thdft_Euser/myname/sparkSql/student_courseAvgZEEREFAIANSHIEE

EMSE

At

£%—, NRERANTEEESIRRERNLT.
HWasE

Bzfispark-shell

[root@spark2-master-0 sbin]# spark-shell

1 // sl

2 val student = spark.sql("select * from student.student™)

3 val score = spark.sql("select * from student.score™)

4 val course = spark.sql("select * from student.course")

5 // BWMARSREAR S EAA . GRS A RER S RSt

6 val dfl = score.groupBy("s_id").sum("s_score")

7 //val df2 = score.groupBy("s_id").count().join(dfl,"s_id","Teft") //error

8 wval df2 = score.groupBy("s_id").count().join(dfl,seq("s_id"),"Teft_outer")
9 //val df3 = student.drop("s_birth","s_sex").join(df2,"s_id","left") //error
10 wval df3 = student.drop("s_birth","s_sex").join(df2,seq("s_id"),"left_outer™)
11 df3.show
12 //EWRBEARN"H", Sk T 600 2% 4 itk 44 F 43 3
13  val df4 = score.join(course, "c_id").where("c_name="#{*%"' and s_score<60")
14 df4.show
15 // BRZETPYERSG LA IR
16 val df5 =

score.groupBy("s_id").sum("s_score").join(score.groupBy("s_id").count(),"s_id

)
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val df6 = df5.withColumn("avg",
(df5.coT("sum(s_score)")/df5.col("count™)).cast("int")).drop("sum(s_score)","
count")

val df7 = df6.selecteExpr("s_id","avg","rank() over(order by avg desc) as
ord")

df7.show

df7.write.mode(org.apache.spark.sql.SaveMode.Overwrite) .saveAsTable("student_
courseAvg")

val rlt = spark.sql("select * from student_courseAvg")

rlt.show
BTdiEER

scala> // iHEUiE

scala> val student = spark.sql("select * from student.student")
student: org.apache.spark.sql.DataFrame = [s_id: string, s_name: string ... 2
more fields]

scala> val score = spark.sql("select * from student.score")
score: org.apache.spark.sql.DataFrame = [s_id: string, c_id: string ... 1
more field]

scala> val course = spark.sql("select * from student.course")
course: org.apache.spark.sql.DataFrame = [c_id: string, c_name: string ... 1
more field]

scala> // GHPTAFERA AR S, FARA . BIRAE. A RERE RS

scala> val dfl = score.groupBy("s_id").sum("s_score")
dfl: org.apache.spark.sql.DataFrame = [s_id: string, sum(s_score): bigint]

scala> //val df2 = score.groupBy("s_id").count().join(df1l,"s_id","Teft")
//error

scala> val df2 =
score.groupBy("s_id").count().join(dfl,seq("s_id"),"left_outer™)

df2: org.apache.spark.sql.DataFrame = [s_id: string, count: bigint ... 1 more
field]

scala> //val df3 = student.drop("s_birth","s_sex").join(df2,"s_id","Teft")
//error

scala> val df3 =
student.drop("s_birth","s_sex").join(df2,seq("s_id"),"left_outer™)

df3: org.apache.spark.sql.DataFrame = [s_id: string, s_name: string ... 2
more fields]

scala> df3.show
o ———— e fmm - +

|s_id|s_name|count|sum(s_score) |
R s T et fommmmmm—mm - +
| 01| B | 3] 269
| 02] %k 3] 210


af://n208

33
34
35
36
37
38
39
40
41
42
43
44

45

46
47
48
49
50
51
52
53
54
55
56
57

58

59
60

61
62
63

64

65
66
67

68
69
70
71
72
73
74
75
76
77

03] A 3| 240

|

| 04] %= 3] 100
[ 05 FEifg] 2| 163
| 06] R= 2| 65|
| 071 X7l 2| 187/
| 08| E&%| null| null]|
e e - e +

scala> //&EWIRIEA TN "Hr", Hor BT 60/ 222 ik 44 A7y 4

scala> val df4 = score.join(course, "c_id").where("c_name="#{*"' and
s_score<60")

df4: org.apache.spark.sql.Dataset[org.apache.spark.sql.Row] = [c_id: string,
s_id: string ... 3 more fields]

scala> df4.show

B it S e i +--——+
|c_id|s_id|s_score|c_name|t_id]|
e it E T e +--——+
| 02| 04 30|  #z:| 01
B s Tttt ST e +--——+

scala> // BWZEPH RS IR

scala> val df5 =
score.groupBy("s_id").sum("s_score").join(score.groupBy("s_id").count(),"s_id
"

df5: org.apache.spark.sql.DataFrame = [s_id: string, sum(s_score): bigint ...
1 more field]

scala> val df6e = df5.withcolumn("avg",

(df5.col("sum(s_score)™)/df5.col ("count™)).cast("int")).drop("sum(s_score)","
count")

df6: org.apache.spark.sql.DataFrame = [s_id: string, avg: int]

scala> val df7 = df6.selectExpr("s_id","avg","rank() over(order by avg desc)
as ord")

df7: org.apache.spark.sql.DataFrame = [s_id: string, avg: int ... 1 more
field]

scala> df7.show
o+

|s_id|avg|ord]|

it st ¥
| 07| 93| 1]
| 01| 89| 2|
| 05| 81| 3|
| 03] 80| 4|
[ 02| 70| 5|
| 04| 33| 6]
| 06| 32| 7|
e S Aaalat ¥



78
79
80

81

82
83

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

scala>
df7.write.mode(org.apache.spark.sql.SaveMode.Overwrite).saveAsTable("student_
courseAvg")

scala> val rl1t = spark.sql("select * from student_courseAvg")
rlt: org.apache.spark.sql.DataFrame = [s_id: string, avg: int ... 1 more
field]

scala> rlt.show
e it nlebt
|s_id|avg|ord]|

Fo—m -4
| 07] 93] 1|
| 01| 89| 2|
| 05| 81| 3|
| 03] 80| 4|
| 02] 70| 5]
| 04| 33| 6|
| 06| 32| 7|
Fo—m - — -t

scala>
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