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7.1.3 Structured StreamingFASpark SQL.

Spark Streaming> &

*Structured Streaming4bEE )£ #E FR Spark Streaming—#, 2 iH
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[R5 Hh 4 2 DataFrame.
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7.1.3 Structured StreamingFASpark SQL.

Spark Streaming> &

*Structured Streaming 7] LL X DataFrame/Dataset/™. A §if [ & 15
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7.2 /5 Structured StreamingFe/F BV E K £ 12

%% 5 Structured Streamingfe 7 i A5 IR A1 45 .
5 A\ pysparkii

Gl SparkSession ¥ %
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13081 FApysparkiEsk
S \PySparktstk, RG0T:

from pyspark.sgl import SparkSession
from pyspark.sqgl.functions import split
from pyspark.sqgl.functions import explode

A2 7 H 7 2095 7 457 B A0 R A 9 i BT A B iR B DI RE S
FrLLBI H T 2k B pyspark.sgl.functions B i f{ splitflexplode B %1 .
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252, fESparkSessionXt&

1% —SparkSessionXt %, UL
If _name_ ==" main__ "
spark = SparkSession \
Juilder \
.appName("StructuredNetworkWordCount") \
.getOrCreate()

spark.sparkContext.setLogLevel("'WARN')
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Bl — M NEHEE, M BT EAHL (localhost) #9999 1 |
HIIRSS " T8 B CARE, BARIESWE .
lines = spark \
readStream \
format("socket") \
.option("host", "localhost") \
.option("port", 9999) \
Joad()
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4.5BA: T EERE

A VI ANBIRIE UG, 258 7 2 0E UK EWIER], BARWh:
words = lines.select(
explode(
split(lines.value, " ")
).alias("word")

)

wordCounts = words.groupBy("word").count()
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5.00%5: Jashitih B I 45 R

ESGEEMER]E, NEBUA DO EIESATRTEE, BAERIWTT .
guery = wordCounts \
writeStream \
.outputMode("complete") \
format("console") \
trigger(processingTime="8 seconds") \
start()

guery.awaitTermination()
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7.2 /5 Structured Streamingiz/F &N T

FEARAS 5 N\ S StructuredNetworkWordCount.py
FEFAT StructuredNetworkWordCount.py2 B, 2 B 3IHDFS.
J5 BIHDFSI ir &40 T -

$ cd /usr/local/hadoop
$ sbin/start-dfs.sh

B — g GofE “BuRiigim” ), BAL M

$ nc -lk 9999

B — A% GAfE “mibELE” ), fuTin a4

$ cd /usr/local/spark/mycode/structuredstreaming/

$ /usr/local/spark/bin/spark-submit StructuredNetworkWordCount.py
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7.2 455 Structured Streamingf2FHIE AR LB

N TERISCAREIRR, I CAE BRI um” WA BN —
ITATHOCER], nelE P = EX LR K ik sy
StructuredNetworkWordCount.py &7 4T 40 EE,  FEanda A an T 2o

apache spark
apache hadoop

WITE “URit52gum” o 0 A 24 SRR RS B -

| word|count| | word|count|
S S S— + S R S +
|apache| |apache|

| spark]|
S S— Hommet lhadoop|

S A S S +
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7.3.1 Filej
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7.3.1 Filei®

Filedi (EFRA “ IR ) AR A T 20 s B
MHFHP RO, SRR Nesv. json. orc,

parquet. text&s.
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7.3.1 Filej®
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7.3.1 Filej®

(1) BIERFEERISONERIIF e dE MR EIE

N T ERISONS KO AR BE, 1% B FE LA B — LE ISONAS 2 ST
Sk AT AR . SRS S spark_ss_filesource generate.py N &40 R

#!/usr/bin/env python3
# -*- coding: utf-8 -*-

# N\ 2 B AR
Import 0s

Import shutil

Import random

Import time
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7.3.1 Filej®

TEST _DATA_TEMP_DIR ="tmp/'
TEST_DATA DIR ="/tmp/testdata/!

ACTION_DEF =['login', 'logout', 'purchase’]

DISTRICT_DEF = ['fujian’, 'beijing’, 'shanghal’, 'guangzhou’]
JSON_LINE_PATTERN ='{{"eventTime": {}, "action": "{}", "district":
"0 Pn’

# MBI IESE G, AR e B AFAE, IARAEENIMER I ZE, JFe
LA
def test_setUp():
If 0s.path.exists(TEST_DATA DIR):
shutil.rmtree(TEST_DATA_DIR, ignore_errors=True)
0Ss.mkdir(TEST_DATA DIR)
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7.3.1 Filej®

# MRSV, X SO AT i
def test_tearDown():
If os.path.exists(TEST DATA _DIR):
shutil.rmtree(TEST_DATA DIR, ignore_errors=True)

# 2 A A
def write_and_move(filename, data):
with open(TEST_DATA TEMP_DIR + filename,
"wt", encoding="utf-8") as f:
f.write(data)

shutil.move(TEST_DATA TEMP_DIR + filename,
TEST_DATA DIR + filename)
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test_setUp()

for i in range(1000):
filename = 'e-mall-{}.json'.format(i)

content ="
rndcount = list(range(100))

random.shuffle(rndcount)
for _ in rndcount:
content += JSON_LINE_PATTERN.format(
str(int(time.time())),
random.choice(ACTION_DEF),
random.choice(DISTRICT _DEF))
write_and_move(filename, content)

time.sleep(1)

test_tearDown()
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7.3.1 Filej®

XA B LRI, BRI ER H 5, EEHEH
forfa s —F IR RAE K —TA X, X4 “e-mall-21~.json”

SN RN 10017 FIBEHLISONAT, AT HIAS e R T
{"eventTime": 1546939167, "action"; "logout", "district": "fujian"f\n
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7.3.1 Filej®

(2) RIBEEFNHHEHITRT
spark_ss_filesource.py” , HAMANFUWT:

#!/usr/bin/env python3
# -*- coding: utf-8 -*-

# P\ 2] 2 AR R
Import 0s
Import shutil

from pprint import pprint

from pyspark.sgl import SparkSession

from pyspark.sqgl.functions import window, asc

from pyspark.sqgl.types import StructType, StructField
from pyspark.sqgl.types import TimestampType, StringType
# 7€ XL ISONI K BRAL W =

TEST_DATA DIR_SPARK = 'file://ltmp/testdata/!
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7.3.1 Filej®

If  name_ ==" main__ "
# 5 XA, AR BE A K eventTime. 74T RS (AR R4 43 4H ik
schema = StructType(]|

StructField("eventTime", TimestampType(), True),
StructField("action”, StringType(), True),
StructField("district", StringType(), True)])

spark = SparkSession \
Juilder \
.appName("StructuredEMallPurchaseCount") \
.getOrCreate()

spark.sparkContext.setLogLevel("'WARN')
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7.3.1 Filej®

lines = spark \
readStream \
format("json") \
.schema(schema) \
.option("maxFilesPerTrigger"”, 100) \
Jload(TEST_DATA DIR_SPARK)

# € X
windowDuration = '1 minutes'

windowedCounts = lines \

filter("action = 'purchase™) \

.groupBy('district', window('eventTime', windowDuration)) \
.count() \

.sort(asc(‘window"))
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7.3.1 File)&

guery = windowedCounts \
writeStream \
.outputMode("complete") \
format("console") \
.option(‘truncate’, 'false") \
trigger(processingTime="10 seconds") \
.start()

query.awaitTermination()

(SparkZw 3L Ati(Pythonfii)) B k22



7.3.1 File)&

(3) MABITEF
Tt IR LV MHDFS, Kk, FHESZIHDFS, &l :

$ cd /usr/local/lhadoop
$ sbin/start-dfs.sh

Wi — K, AT A0S A A -

$ cd /usr/local/spark/mycode/structuredstreaming/file
$ python3 spark_ss_filesource_generate.py

Wi — A%, AT Nl T EgE G R

$ cd /usr/local/spark/mycode/structuredstreaming/file
$ /usr/local/spark/bin/spark-submit spark_ss_filesource.py
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|guangzhou|[2019-01-08 17:19:00, 2019-01-08 17:20:00]|283 |
|shanghai |[[2019-01-08 17:19:00, 2019-01-08 17:20:00]|251 |
[fujian |[2019-01-08 17:19:00, 2019-01-08 17:20:00]|258 |
|beijing |[2019-01-08 17:19:00, 2019-01-08 17:20:00]|258 |
|guangzhou|[2019-01-08 17:20:00, 2019-01-08 17:21:00]|492 |
|beijing |[2019-01-08 17:20:00, 2019-01-08 17:21:00]|499 |
[fujian |[2019-01-08 17:20:00, 2019-01-08 17:21:00]|513 |
|shanghai [[2019-01-08 17:20:00, 2019-01-08 17:21:00]|503 |
|guangzhou|[2019-01-08 17:21:00, 2019-01-08 17:22:00]|71 |
[fujian |[2019-01-08 17:21:00, 2019-01-08 17:22:00]|74 |
|shanghai |[2019-01-08 17:21:00, 2019-01-08 17:22:00]|66 |
|beijing |[2019-01-08 17:21:00, 2019-01-08 17:22:00]|52 |
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7.3.2 Kafkajlf

Kafkalf /& i Ab HE S FRAR 1 NJR, AN E AT AR IR SERS 4
SEFE R

XA SEHI T, A E RO AR — M 207k
PR, 5 AKafkaf) % FR N “wordcount-topic” 13-
(Topic) W. SparkiJiH 9% & #2718 1L 1T [ wordcount-topic,
SYRIRAN WU B B im], I HAE MR8 b atont Wie 21 1 B 1] i3 AT — IKA]
MG, g5 R BlKafkalt) 3 Blwordcount-result-topic
N, [FIRT, 24 I i AR R A Spark b B 1 4 A A Fa H 4
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7.3.2 Kaftkai&

1.)3 #Kafka

FELiNUX R G i — AN & (IE/E “Zookeeper&im” ), MiN R4 B
zhZookeeperfk 55

$ cd /usr/local/kafka
$ bin/zookeeper-server-start.sh config/zookeeper.properties

ANECHX AN K5 [, —HXH, ZookeeperflR&mii=ikT . BANTIT
AR GEfE “Kafkazkii” ), ARG N N2 8 shKafka ik %5

$ cd /usr/local/kafka

$ bin/kafka-server-start.sh config/server.properties
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7.3.2 Kaftkai&

AFERHIXA N KIS 0, —HKH, KafkafRsi=ik7T .
B —AN%um GEfE “BstmAgom” ), $ATW a2 B EKafkall 2|
S

$ cd /usr/local/kafka
$ bin/kafka-console-consumer.sh \
> --pootstrap-server localhost:9092 --topic wordcount-topic

FROT— 20w GofE “RiEmh&am” ), AT N ar & A5
P SN

$ cd /usr/local/kafka
$ bin/kafka-console-consumer.sh\
> --pootstrap-server localhost:9092 --topic wordcount-result-topic
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7.3.2 Kaftkai&

2.9 472 (Producer) B

RAL 2 fspark_ss_kafka_producer.py N 251 F :
#!/usr/bin/env python3
Import string
Import random

Import time

from kafka import KafkaProduce
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If  _name
producer = KafkaProducer(bootstrap servers=['localhost:9092'))

while True:
s2 = (random.choice(string.ascii_lowercase) for _ in range(2))
word = ".join(s2)
value = bytearray(word, 'utf-8')

producer.send(‘wordcount-topic', value=value) \
.get(timeout=10)

time.sleep(0.1)
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7.3.2 Kaftkai&

IR IR 2 Python3t Kafkas fr, 7 B4z RN N A E kAT 2025
(1) EeiANERA 2Epip3, WREE, RN Nad 7.

$ sudo apt-get install pip3

(2) z¥kkafka-pythontibl, 4T :

$ sudo pip3 install kafka-python

PRRAE LI P AT I N e BT A B TR

$ cd /usr/local/spark/mycode/structuredstreaming/kafka/

$ python3 spark_ss_kafka_producer.py

LB R PAT LR, 1E “ M A& [ E 0 AR LU B R4
Bt 005 2 B AL 1]
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7.3.2 Kaftkai&

3.5 EiEHE (Consumer) BF
RAY S spark_ss_kafka_consumer.py P 2541 :

#!/usr/bin/env python3

from pyspark.sgl import SparkSession

f  _name_ ==" main__ "
spark = SparkSession \
Juilder \
.appName("StructuredKafkaWordCount") \
.getOrCreate()

spark.sparkContext.setLoglLevel("WARN)
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7.3.2 Kaftkai&

lines = spark \
readStream \
format("kafka") \
.option("kafka.bootstrap.servers", "localhost:9092") \
.option("subscribe", 'wordcount-topic') \
Joad() \
.selectExpr("CAST(value AS STRING)")

wordCounts = lines.groupBy("value").count()
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7.3.2 Kaftkai&

guery = wordCounts \

.selectExpr("CAST(value AS STRING) as key",
"CONCAT(CAST(value AS STRING), "', CAST(count AS STRING)) as
value") \

writeStream \

.outputMode("complete”) \

format("kafka") \

.option("kafka.bootstrap.servers", "localhost:9092") \
.option("topic", "wordcount-result-topic") \
.option("checkpointLocation", "file://tmp/kafka-sink-cp") \
trigger(processingTime="8 seconds") \

Sstart()

query.awaitTermination()
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7.3.2 Kaftkai&

FEL RTINS AT T

$ cd /usr/local/spark/mycode/structuredstreaming/kafka/
$ /usr/local/spark/bin/spark-submit \

> --packages org.apache.spark:spark-sql-kafka-0-10_2.11:2.4.0\
> spark _ss_kafka_consumer.py

/tla iﬁﬁ)‘?@ﬁ@ﬂ%uﬁ, FTLAE “ sttt 2 7 & BISSan T 1%
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7.3.3Socketj®

Socketii I\ — A A BT FE TN 3N 0 1 AR S L s s, 2idE
FI9mis NUTFS. [ ASocketyf Al I N A7 R A7 32 B 3 /Y BT A Bk

F o2zt v AR 55 A BE PRk B A B e vl DA FAG 2 S Bl s 48 e 24 1
AL KL Bk B AR, BTLL, & eyR SR ko 2 um i) A 55 IR B
Socketii — AN F TR Bl 5 > FHi& .

SocketiJi i) S ] LLZ2257 . 275 1) StructuredNetworkWordCount.py.
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7.3.4Ratej®

Rateili o] &0 A4 By € M ER AT, B EERAT EFE I [RIEME
B RIS H B AR IR TE], B2 M5 2 H AT VH S R IE RSN
MOTTUG . Ratedli— FH K AE Jy i 1l B g 2 AR .

RIS Aspark_ss_rate.py N A1 :

#!/usr/bin/env python3

from pyspark.sgl import SparkSession

f  _name_ ==" main__ "
spark = SparkSession \
Juilder \
.appName("TestRateStreamSource") \
.getOrCreate()

spark.sparkContext.setLoglLevel("WARN)
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7.3.4Ratej®

lines = spark \
readStream \
format("rate") \
.option(‘rowsPerSecond’, 5) \
Joad()

print(lines.schema)

query = lines \
writeStream \
.outputMode("update™) \
format("console™) \
.option(‘truncate’, 'false’) \
start()

query.awaitTermination()
( Sparkgm £ fiti(Pythonhi) )




7.3.4Ratej®

FELinuxZ& i HHAT 0T o 2 AT spark_ss_rate.py:

$ cd /usr/local/spark/mycode/structuredstreaming/rate/
$ /usr/local/spark/bin/spark-submit spark_ss_rate.py
R B VR I

StructType(List(StructField(timestamp, TimestampType,true),Str

uctField(value,LongType,true)))
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2018-10-01 15:42:38.595
2018-10-01 15:42:38.795
2018-10-01 15:42:38.995
2018-10-01 15:42:39.195
2018-10-01 15:42:39.395
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7.4 M\ RR{E

7.4.1 BEIRATE
7.4.2 Fy A=
7.4.3 it BRl s
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DataFrame/Datasetf].writeStream() J5 12 <= ik [5]
DataStreamWriter4% 11, # M@ . start) & IE A3t &E, K
DataFrame/Dataset5 A 2| 7158 1) i H Rz I 2s
DataStreamWriter{ 14 UL R J LA EZ R

« (1) format: #ZULERZAL,

« (2) outputMode: FiHiEiz, FEESANZRARMANE, "l
JEAppendfE . Complete: R i Updatefiizt,.

« (3) queryName: LK, Alik, FHTAniRERIPRIME—
4K o

« (4) trigger: Ml [EIRE, Rk, WOEMAEIRE, WARKRFEE,
M R G AE b — R AL PR 52 1 J5 7 BR80T B0ds i vl . B
FH T 51 HiF ) A 3 19 R 56 R SRR T A A (R U R GURAE AR
€ A5 SRl T 2
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7.4.2 M=

A TR e B ARSI S, FEFLT LM
AppendtE . REZRERF G Bkl &g SN HT, 4
SR B NN GRS . XM — oG T “A R EE UL REK
HIVEATRINE” B A5

«Completet&i=: CF I 5c B M 4E R v B NN BAE s
‘Updatetiiz: HA B Lkl Ak 6] 5 g5 B3R A ok A AT,
A=W B NINEAAE S . X5 CompletetZ sCAHEE,  Fan 3
b, IR BRI ATEE T, WASHEEMNE. UE
WAEFERER, XMREERE T Appendtiz .
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7.4.3 i RN EE

RN E 4 H A B FEFile Bl gy . Kafkafziigs. Foreach#
Iz %5 . ConsolefZUt#s. Memory#ait g4, Hr, Consolefli#s
FMemory3 U ZA TR & . A S 28 BT ik R
MFEANE, SPECHAZBEET

PAFiledziicds o, X BLAE7. 2797 W SEpl iz Oyl H Filedz i gs
&G 4RSS N StructuredNetworkWordCountFileSink. py

#!/usr/bin/env python3

from pyspark.sgl import SparkSession
from pyspark.sqgl.functions import split

from pyspark.sqgl.functions import explode
from pyspark.sqgl.functions import length
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If  _name
spark = SparkSession \
Juilder \
.appName("StructuredNetworkWordCountFileSink") \
.getOrCreate()

spark.sparkContext.setLoglLevel("'WARN')

lines = spark \
readStream \
format("socket") \
.option("host", "localhost") \
.option("port", 9999) \
Joad()
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words = lines.select(
explode(
split(lines.value, " ")
).alias("word")

)

all_length_5 words = words.filter(length("word") == 5)

query = all length_5 words \
writeStream \
.outputMode("append") \
format("parquet") \
.option("path", "file://ltmp/filesink™) \
.option("checkpointLocation", "file://ltmp/file-sink-cp") \
trigger(processingTime="8 seconds") \
start()
guery.awaitTermination()
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7.4.3 i RN EE

FELINUX ARG & — N om GEfE “EBdRiliZem” ), AW T2
$ nc -1k 9999

B — 2w GAfE “Miti2%m” O, $AT F a2 haT
StructuredNetworkWordCountFileSink.py:

$ cd /usr/local/spark/mycode/structuredstreaming

$ /usr/local/spark/bin/spark-submit
StructuredNetworkWordCountFileSink.py

N AR SCAREG G, v ARSI IR 4 3im N FH B AN TR — AT AT
JCER], I HARH A 98 A IS 15
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7.4.3 i RN EE

HTREFPATEA A S X m AR, XA — D&, 3
TN fr A B EFile 2 28 (R A 1 &

$ cd /tmpl/filesink
$ls

A LU 2 Ll parquett U IR ISl an T SRS -

part-00000-2bd184d2-e9b0-4110-9018-a7f2d14602a9-c000.snappy.parquet
part-00000-36eed4ab-b8c4-4421-adc6-76560699f6f5-c000.snappy.parquet
part-00000-dde601ad-1b49-4b78-a658-865e54d28fb7-c000.snappy.parquet
part-00001-eedddae2-fb96-4ce9-9000-566456cd5e8e-c000.snappy.parquet
_Spark_metadata

n LA Hstringsfin & B XA 7778, BARTTE

$ strings part-00003-89584d0a-db83-467b-84d8-53d43baa4755-

c000.snappy.parquet
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E-mail: ziyulin@xmu.edu.cn

AN AMITL:  http://dblab.xmu.edu.cn/post/linziyu
B PR S uG == k. http://dblab.xmu.edu.cn

M, 5, 1978Ft4, L (BFIet k) , BUNET TR ENRE KRB EER G
WAEE T TRAE BRE SRR BB . BV R R mE R, EHENLS 8l E 2
REZER, PETFIESGEERGA TR AR N BNERED “BEgn” e, K
KEFEHIFELREN TN, EITRFEHES KA O EER R HE G TR, 20134 F /12017
FREE T TRFHER RS IREE, RIR2017TFAR R A K M AE LI HORTE . 20184 H [ 1K= m S HE il
PR 20184FEAR A A A E BEF R N 20184 E S AR T RUGRAE . EEHF T AN EL
W, BR G Bz REIE. S EMYBMN, FFUE—EE S ME CRAFFEIRD)  GHREPLEAR)
M CHEV RS K RE) 5 E K E T DL E R PRSI ERERZ R FARIRI . AE AT H 75T N ER
B H GHELIE ZK B AR F A H 3401 H (No.61303004) . 1IAE &4 H AR #H AL T H
(N0.2013J05099) A 115 Hr e v iz B AR MV 5% 2% 11 H (N0.2011121049),  EHF ) 2 ek R 35 1152016 4F
A BRI L2016 F 20 E # = MER ANBUH , [, ME RS 57 N 7 B F K MR {5
BEALE R, [ S EE KR 7 e AR X SR N T AR 7 56 2015 58 1 17 H B N 22 5% Y A &5
W, PEEREA BTN RHEEMEEE, 200924, KT EIRT KT G Rt m g5tk
RAGEHEL 5005 F A E R FE R Zee voph, Btk U [ i 500 57k #7131 A B AR K B He
i, g R T E SR — A RGN A REEE R EA CREPEE AR FEEENAY .
NER AP E A @ik TEANSREN KREGRREAILRSG 6, REINHBEM L5 2]
REH R TT A, —uhi = URSS, F05 W 281100 /7K.
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KEAE 2 S IR i [ k. http://dblab.xmu.edu.cn/post/10164/
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M GE2RD ), HIETTREZTTEN RS R WE 9,
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H Rk ISBN:978-7-115-44330-4 E4fr: 49.807T

EHIA15E, REHISE 7RI A S KEERE L
28K JHadoop. A AT R GEHDFS . 704 s e
HBase. NoSQLE . =B dEE. n X IFFATdmFEm 1Y
MapReduce. Spark. #iiit& . EF&E. s 4k bl K
BRI . AR 2 Y S S A S N - A
Hadoop. HDFS. HBasefMapReduces s B &4y, 24
gﬁ%l‘iéﬁﬁﬁiﬁﬁwﬁ, ISR B A M ST RN B R R s O B

AFRPME SRR EAL Lk 5 B R BEE AR Tk
%i&i‘&ﬁ'@ﬁ%{ﬂ , WA EAR AN RS 23] BillZ
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MRD: (ARBFEEMRIZE. SHAMEHHIZ)

AP (CREUBRARFEHSNH G280 ) #ZMBECERIME—48E SLints 15
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& T VETh A
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JEITREE T, BUKIZ, F48T 9

a2 RRE IR s

PRI, A5 REE MR R S 4R
B FER] IR, G A > SparkH R4

IRNIEH, AR Spark B RS 2] 1 THE
[ ] PR AT, M4 — i AR 2R R 551k &

N B HE B A AR OR AT, ISBN:978-7-115-48816-9
A EM: http://dblab.xmu.edu.cn/post/spark/

AF5LLScalaff vt x Spark M FIRE» 9 Reit 5, RET 4 | Sparkdi Fe FIFEAh AR
P38, WA KEIEHAMIA. Scalaif 524l Sparkik it 5ig 17 EH,
Spark 45 @A 77% . RDD%WHE. Spark SQL. Spark Streaming. Spark
MLIib% . AP TE LA A TR MR SL ke, PAE S it > s
JESparkfn e Jjik. AT RRGEM T EERELAETIR, BT CPPT. 1,
A BPE. RS, SR, BNl ta S
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