< CTpaHuua kypca

4.4 MapTumpoBaHue, penapTmumpoBaHume Spark Streaming
War4wns 4 E

TekcToBast paclunppoBKa BUAEO:

NMOTOKOBAS OBPABOTKA

MnaH:

e Discretized Streams;
e VICTOYHVKN AAHHbIX;
e [IpocTou npumep;

e TpaHcdopmauuy;

e Structured Streaming;
e Minibatch WordCount.

Discretized Streams

B Spark cyLiecTByeT ABa BapmaHTa NoAxoAa k paboTe ¢ MOTOKOBbIMU AAHHbIMU:
DStreams (Discretized Stream) - 510 nogxoa, ocHoBaHHbIV Ha RDD.

Spark Structured Streaming - 570 noaxoz, peanunsytowmiica nosepx DataFrame. laHHbI NOAX0A CHYUTAEeTCA
6onee HOBbIM. OpULManbHasa peKoMeHaaunA: 1060V HOBbIA CTPUMUHT CiesyeT NrcaTh C MOMOLLbHO

Structured Streams.

Kak pa6oTtaeTt DStreams?

Korga Mol co3gaem RDD, Mbl MOXeM co3aaTh Lienyto nayky. Takxe, Korga npunetaroT AaHHble, Mbl MOXEM 13
Kaxaoro ¢parMeHTa AaHHbIX C034aBaTh HOBbIVM RDD 1 kKaxabii n3 3Tnx RDD He3aBMCKMO npoLeccuTb B

napannenb. 3Ta nAesa Noxoxa Ha partitions, ToONIbKO B CTPUMUHIOBOV Napaanrme:
e Kaxzbl Kycouek AaHHbIX Ha knactepe B RDD «pa3mMasaH», JaHHble npuneTtatoT B Buae RDD.

e Mbl MpUMeEHsIeEM K HM CTPUMUHTOBYHO 06paboTky.
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e [lnwem pe3ynbTaT Aa/iblle B NMPUEMHUK.

NCTOYHUKM JaHHBIX

NcTouHMKOB anst paboTbl C NOTOKaMU ABa (YC10BHOe pasjeneHune):

MpocTbie NCTOUYHUKM - CTOUHUKM, 6a30BO NogaepkmBatromecst Spark'om 13 Kopobku (UTeHne 13 ¢pairinos,

YTeHne N3 ceTeBbIX COKETOB).

CNo>KHble NCTOYHUKM - UCTOUHUKW C BOJiee CNOXHOM CTPUMUHTOBON cnuctemolt (Apache Kafka, AWS Kinesist

nT.4.).
MpocToi npumep

PaccMoTpyM MPOCTOV NpUMep TOro, Kak MOXeT BbIrNsAeTb paboTa B napagmurme DStreams:

1. from pyspark import SparkContext, SparkConf

2

3. conf = SparkConf().setAppName("my-app").setMaster("local[4]"

4. sc = SparkContext(conf=conf

5. ssc = StreamingContext(sc, 10

6.

7. rdd q =

8. sc.parallelize([j for j in range(1l, 1001 10

e

10. input_stream = ssc.queueStream(rdd q

11. by _10_stream = input_stream.map(lambda x: (x % 10, 1

12. sum_stream = by_10_stream.reduceByKey(lambda a, b: a + b

13. sum_stream.pprint

14.

15. ssc.start

16. time.sleep(6

17. ssc.stop(stopSparkContext=True, stopGraceFully=True
Warn:

e Co3paem nayky RDD;
e [apannenusyem n pasbmeaem 1x Ha 10 KyCKOB;

e B KkaxaoMm 13 3TuX KyckoB ecTb ymncna ot 1 go 1000. na KaxablX 13 3TUX Yncen cumTaemM napy, rae Kanyom

byAeT OCTaToK OT AeneHuns yncna Ha 10;

e B KkoHUe senaem reduceByKey, To eCTb CyMMUpYeM, CKOTbKO Pa3 KaxAbli 13 pe3ynbTaToB BCTPeYancs B

NCXO4HbIX AaHHbIX.

dopManbHO Mbl MOXeM J06aBNATb A0NOAHUTENbHble RDD, OHW Takxke ByayT 06CcunTbIBaThL pe3ynbTaThl, a

pe3ynbTaTt Takxe 6yp,eT BBOAUNTCA.

B npmnmepe Mbl BBOAWM pPe3y/1bTaTbl, 3alyCKaeM, XXAEM BblBeAEHWA pe3y/ibTaTa M NOJIHOCTbH OCTaHaB/IMBaeM C

3aKpbITEM U KOPPEKTHBLIM 3aBepLUEHNEM BCEX MPOMEXYTOUHbIX MeXaHU3MOB.
MocMoTpUM, KaK 3TO MOXKET BbIrnageTb.
Y Hac ectb DStreams. loctaHem SparkContext.

O6paTuTe BHUMaHMe: NoM1MO CTaHAapTHoro SparkContext, SparkSession nosasunca StreamingContext:
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from pyspark import SparkContext, SparkConf
from pyspark.streaming import StreamingContext

I [ ]:‘import timel I

"

conf = SparkConf().setAppName("my-app").setMaster("local[4]")
sc = SparkContext(conf=conf)

ssc = StreamingContext(sc, 18)

socket_stream = ssc.socketTextStream("127.0.9.1", 5555)

def simple_queue(ssc):
ssc.queueStream([range(5), ['a', 'b'], ['c']], oneAtATime=True).pprint()

rdd_q = [

sc.parallelize([j for j in range(1, 1001)], 10)
1
input_stream = ssc.queueStream(rdd_q)
by_10_stream = input_stream.map(lambda x: (x % 1@, 1))
sum_stream = by_1@_stream.reduceByKey(lambda a, b: a + b)
sum_stream.pprint()

ssc.start()
| time.sleep(6)

MockonbKy B NpMMepe UCNonb30BaHa HoBasi Bepcus Spark, Spark «pyraetca» (DStreams deprecated) v npocut
B35Tb HOBbIW Structured Streaming;:

Jusr/local/spark/python/pyspark/streaming/context.py:72: FutureWarning: DStream is deprecated as of Spark 3.4.0. Migrate to Structur
ed Streaming.
warnings.warn(

O6paTuTe BHMMaHMe Ha pprint:

[4]:|rdd_q = [ I NS &
sc.parallelize([j for j in range(1, 1001)], 18)

input_stream = ssc.queueStream(rdd_g)

by_10_stream = input_stream.map(lambda x: (x % 1@, 1))
sum_stream = by 1@ stream.reduceByKey(lambda a, b: a + b)
sum_stream.pprint()

OH Hunyero He BbiBes. OH ,D,O6aBI/|J'ICFI, KaK HeKas Tpchcboplvlau,vm, Kak komaHaa «4Tto genatb MOTOKY C KaXAbIM
KYCOYKOM AaHHbIX, KOTOprI‘/JI TyAa NMpuieTaeT». Korp,a Mbl 3anyCTVM MOTOK 1 NOA40XKAEM, JaHHbIE HAYHYT
MMCaTbCA:

Caenaewm start. Buanm, 4to nopumsi BbiBeNacb. 3aKOHUMANCL 6 CEKYHZ, Mbl 3aBEPLUMINCE:!

ssc.start()
time.sleep(6)
ssc.stop(stopSparkContext=True, stopGraceFully=True)

Time: 2023-07-28 17:16:30

(4J

(s, 100)
(0, 100)
(1, 100)
(5, 100)
(9, 100)
(2, 100)
(6, 100)
(3, 100)
(7, 100)

O6paTtnTe BHMMaHMVe Ha CXeMmy:

Lines lines from lines from lines from lines from
DStream timeOto 1 time 1to 2 time 2to 3 time3to4
flatMap
operation
Words words from words from words from words from :
DStream timeOto 1 time 1 to 2 time 2to 3 time3to 4

3/4ecb rnokasaH npuMep, KOTopbIi Ha3biBaeTcs «Pa3breHne TekcTa Ha c/ioBax. [1puneTaeT TekCT CO CTPOYKaMu,
Mbl MCMONb3yeM ycnoBHbIV flatMap, Hapesas TekcT no npobenbHOMY cMMBONY. [lanee, B BbIXO4HOW NOTOK
netat RDD co choBamu, a He CTpoKamMu.
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MHorume 13 aTux onepayuin paccymTaHbl Ha NpUMeHeHe Yero-nnbo K pasHbiM psagam B RDD. Onepaunn,
Hanpumep, map(), filter(), flatMap(), repartition() n T.4. paboTtatoT gna RDD Tak xe, kak n ana DStreams.

OTnnyme ToNbKO B TOM, UTO OHU pa60Ta+0T Ha MoTokKe (419 KaXA40oro 13 KyCO4YKOB OTAENIbHO).

OTAEeNbHO CTOUT YNOMSIHYTb OKOHHbLIE hyHKLMK. OCKONLKY Mbl paboTaeM C MOTOKOM, CTOUT BOCMO/1b30BaTLCSA

I'IO,D,AEp)KKOVI «OKOLLEK», UTOObI UMEeTb «CKOJIb3dALlee OKHO», KOTOPbIM Mbl CMOXEM CHMNTATb, HAaripmnmMep,

CKOMb3siLLee cpejHee UK cpesHee KOIMYeCcTBO KAMKOB B 10rax carTa.
OKOHHble PYHKLUNN:

e window();

e countByWindow();

e reduceByKeyAndWindow();

e countByValueAndWindow().

MpeTeH3ua K Spark: 3To CTpUMUKHT, a minibatch, noToMy UTO faHHbIe Hape3atoTca Ha RDD, ¢ KaxabIM Mbl

paboTtaem, kak c RDD n 1.4.

Structured Streaming

Mo>XHO npeacrtaBnNTb, YTO 3TO BNPTYa/ibHadA Ta6n|/||_|,a, B KOHeL, KOTOpOVI MOCTOAHHO 3aMNCbiIBakOTCA HOBbIE

JlaHHbIE.

Structured Streaming no3BonseT NCNOAb30BaTb ropasAo 60/bLle NOAKANOTHLIX ONTUMM3aLMIA 6aarogaps
Catalyst. Ha cTpriMe K HeMy MOXHO nprMeHATb SQL-3anpockl, TO eCTb MOXHO UCNoNb30BaTb SQL Aaxe ans

MOTOKOB.
Jlyylue viHTerpmpyeTcsa co CTOPOHHUMMN NnarnHamMmu, Hanpumep, ¢ MLLib.

Koz BO MHOrom npotue.

Minibatch WordCount

PaccmoTpuM nprimep:

from pyspark.sql import SparkSession
from pyspark.sqgl.functions import explode, split

spark = SparkSession.builder.appName("SlurmStructuredStreamingDemo™) \
getOrCreate

lines = spark.readStream.format("socket™) \
option("host", "127.0.0.1").option("port"”, 5555).1load

words = lines.select(explode(split(lines.value alias("word"

W 00 N O L1 A W N P

word_counts = words.groupBy("“word").count
10. query = word_counts.writeStream.outputMode("complete”).format("console”).start
11. query.awaitTermination

Mbl genaem npoctenwn WordCount, kak Mbl e fenianm 31o npu pabote ¢ DataFrame. B npumepe
NCNONB3YTCA NOXoXMe PyHKLUMW: pa3brBaeM DataFrame no cnoBaM 1 cumMTaeM, CKOJIbKO pas Kaxjoe C/1I0BO
BCTPEYANOCh B UCXOAHbIX AaHHbIX. HHOAHC: Mbl 3TO eflaeM Ha NOTOKe, TO eCTb NepuoanYeckys CMOTPUM Ha
MOMEHT MP1X0Aa oYepesHOr NopLUMK AaHHbIX. Takxke cnefyeT o6paTtuTb BHUMaHMe Ha APl PaHbLue Mbl
BbI3blBaJIN B 06bIYHOM pexxume spark.read v spark.write. 34ecb Mbl Bbl3biBaeM spark.readStream v
spark.writeStream. Mbl UMTaeM AaHHble U3 KaKOro-TO UCTOYHKKA (Hanpumep, N3 COKeTa), NMLeM AaHHble B

KaKoW-TO NPUEMHUK (Hanpumep, B BbIBOZ camoro Spark) 1 3anyckaem, kak CTPUMUHIOBEIA query.

YT06bI 3TO paboTano, NnepesanyckaemM nokanbHbIv Spark ¢ ykasaHnem NetWare Host, Tak Kak Mbl XOTUM YNTaTb

C 10KaJ1IbHOIo CokeTa:
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Alacritty

meow-nofer@clefairy JRIASOERUENAYSINNEY docker run —-rm --name pyspark -v $(pwd):/home/jq
yter/pyspark-notebook

Entered start.sh with args: jupyter lab

/usr/local/bin/start.sh: running hooks in /usr/local/bin/before-notebook.d as uid / gid: 1068 /
[usr/local/bin/start.sh: running script /usr/local/bin/before-notebook.d/spark-config.sh
[usr/local/bin/start.sh: done running hooks in /usr/local/bin/before-notebook.d

Executing the command: jupyter lab

Mbl MCNONIb3yeM CTaHAAPTHY yTUANTY «NC», KOTOpasi MO3BOIUT 3aKMHYTb YyTb 60/bLLUE AAaHHbLIX B COKET:

[I 2823-87-28 17:33:02.301 ServerApp] Use Control-C to stop this server and shut down all kernels (twice to skip confir
mation).
[C 20823-87-28 17:33:02.307 ServerApp]

To access the server, open this file in a browser:
file:///home/jovyan/.local/share/jupyter/runtime/jpserver-7-open.html
Or copy and paste one of these URLs:

http://clefairy:8888/labh?token=e87fc85bcebabdd7a882chde92cd9e26ebd71376ba3fh358
[ nttp://127.8.8.1:8838/1ab?token=e87fc8bboebasdd7ag02c5deg2cd9e26ebd71376ba3f5358 18
[I 2823-07-28 17:33:04.1208 ServerApp] Skipped non-installed server(s): bash-language-server, dockerfile-language-server
-nodejs, javascript-typescript-langserver, jedi-language-server, julia-language-server, pyright, python-language-server
, python-1sp-server, r-languageserver, sgl-language-server, texlab, typescript-language-server, unified-language-server
, vscode-css-languageserver-bin, vscode-html-languageserver-bin, vscode-json-languageserver-bin, yaml-language-server
[W 2623-87-28 17:33:05.216 ServerApp] 484 GET /api/kernels/85f5c18e-5165-4c80-h894-1a323hd42ee771698565585209 (127.0.0.

CospaeM SparkSession. 34ecb Ham He HY>XHO co3aBaTb StreamingContext v T.4.:

from pyspark.sql import SparkSession
spark = SparkSession.builder.appName("SlurmStructuredStreamingDemo").getOrCreate()
[3]: from pyspark.sql.functions impTrt explode, split
WMcnonesyem netcat: nc -1k 5555 (B cnyydae Docker notpebyet --network host) n nonevataem 4to-Hubyne
lines = spark.readStream.format("socket").option("host", "127.0.0.1").option("port", 5555).load()
words = lines.select(explode(split(lines.value, " ")).alias("word"))
word counts = words.groupBy("word").count()
query = word_counts.writeStream.outputMode("complete").format("console").start()

query.awaitTermination()

Tenepb Mbl MOXEM 3anyCTUTb NC € 3anNncbio «5555». Habrpaem TekcT:

Alacritty

meow-nofer@clefairy JEASCEISUENIAFEAININ P nc -1k 5555

abc abc abc asdasfsdg

aesrga wrgaew raerg dfb
dfb g asd awawee abc

Co3faem umTanky 13 notoka. nsa Kaxzaor HoBOV nopuun bysem pasbrBaTh Mo C10BaM, rpynnMpoBaTh,

cumTaTb word_count. Y Hac yxe 3anyuieH query. BoinonHsem start v xaem 3aBepLueHms:

% skew.ipynb X A explain.ipynb X [# groupby_join.ipynb X [# StructuredStreaming.ip® | (8 DStreams.ipynb X |+

from pyspark.sql import SparkSession

spark = SparkSession.builder.appName("SlurmStructuredStreamingDemo™).getOrCreate()
from pyspark.sql.functions import explode, split

WMenonbayem netcat: nc -1k 5555 (B cnyuae Docker noTpebyet --network host) u nonevataem 4To-HUbYOL

lines = spark.readStream.format("socket").option("host", "127.0.8.1").option("port”, 5555).load()
words = lines.select(explode(split(lines.value, " ")).alias("word"))

word_counts = words.groupBy("word").count()

query = word_counts.writeStream.outputMode("complete").format("console").start()

query.awaitTermination()

| oo

Ecnm nocmoTpeTb Ha noru Spark, Mbl yBUAMM, UTO 3anycTunack Streaming Job’a, nowen Stage, co3ganach

query Ha NoToKe:
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[I 2023-87-28 17:33:30.6087 ServerApp] Connecting to kernel 51758bfc-e9ba-4c87-b4fe-33bab23f24e3)
[I 2023-87-28 17:33:30.643 ServerApp] Starting buffering for c996e93b-6d8e-41de-94b2-d3435d49d4d
4c-53f0fabf7cof
[I 2023-87-28 17:33:30.660 ServerApp] Connecting to kernel 12c608d3-cfd3-4e10-9e13-af9e11a76673
[I 2023-87-28 17:33:30.758 ServerApp] Connecting to kernel 61d24bf@-957d-4eba-a355-ee9cal3hadced
[I 2023-087-28 17:33:30.838 ServerApp] Connecting to kernel c996e93b-6d8e-41de-94b2-d3435d49d408 |
[I 2823-87-28 17:33:38.918 ServerApp] Connecting to kernel c996e93b-6d8e-41de-94b2-d3435d49d468.
23/07/28 17:33:36 WARN Utils: Your hostname, clefairy resolves to a loopback address: 127.8.1.1;
stead (on interface wlan@)
23/07/28 17:33:36 WARN Utils: Set SPARK_LOCAL_IP if you need to bind to another address
Setting default log level to "WARN".
To adjust logaing level use sc.setloglevel(newlevel). For SparkR, use setlodglevel(newlLevel).
23/87/28 17:33:38 WARN NativeCodelLoader: Unable to load native-hadoop library for your platform... using builtin-java c
lasses where applicable
23/07/28 17:34:21 WARN TextSocketSourceProvider: The socket source should not be used for production applications! It d
oes not support recovery.
23/87/28 17:34:38 WARN ResolveWriteToStream: Temporary checkpoint location created which is deleted normally when the g
uery didn't fail: /tmp/temporary-71deeac9-3d2c-4152-9d39-ch8dced8aalb. If it's required to delete it under any circumst
ances, please set spark.sql.streaming.forceDeleteTempCheckpointlLocation to true. Important to know deleting temp checkp
oint folder is best effort.
23/87/28 17:34:30 WARN ResolveWriteToStream: spark.sql.adaptive.enabled is not supported in streaming DataFrames/Datase
ts and will be disabled.

;=====================s===== (98 + 8) / 200]
[0] B:docker® 1:nc-

"clefairy" 19:34 28-Jul-23

Korga mbl 6yp,e|v| MMCaTb HOBbIE AadaHHbIE Ha NC, OHW AO0JKHbI MOABJIATLCA 34€eCh:

23/87/28 17:34:38 WARN ResolveliriteToStream: spark.sql.adaptive.enabled is not supported in streaming DataFrames/Datase
ts and will be disabled.

Alacritty
|word|count|

wrgaew |
raer

dfb]|

asd|

abc|

|

awawee |

asdasfsdg|

aesrgal
p—————— +————- -

Mo>kem HanmcaTb YTO-NMBO eLLe:

Alacritty

IRV ~/Experiments/slurm i@

abc abc abc asdasfsdg
aesrga wrgaew raerg dfb

dfb g asd awawee abc

sadf dsgj asfg areg sfg srsa g
dhs df afh s hasdg adf

safg dh afs |
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wrgaew|
asfg|
raerg|
dfb|
dsgj|
sadf|
areg|
asd|
sfg|
abc|

|
awawee |
asdasfsdg|
aesrgal

(11 + 8) / 280]
[8] B:docker® 1:nc-

Ecnn BbI ckaxeTe, 4To 3TO minibatch, To 6byseTe npaBbl. Mbl eNCTBUTENbHO 0bpabaTbiBaeM JaHHbIe

«baTyamm». OfHaKo 3To Stream processing v To, Kak paboTaeT coBpeMeHHbI Spark Streaming.

PeKOMeHAyeM MO3KCNEPNMEHTNPOBATb C 3TUM CaMOCTOATE/TbHO.

NTOIMM

Mbl y3Hanu:

YT0 Takoe nornyeckuin u Gnsnyecknin nnaH;

Kak 60poTbCs C HepaBHOMEPHbIM pacripeieneHieM AaHHbIX MO KnacTepy.

Kak K3LWmnpoBaTb MPOMEXYTOUHbIE pe3ybTaTbl BbIYUCAEHWIA.

Kak c nomoLbto spark MOXHO peluaTth 3ajayn MOTOKOBOW 06paboTKuU.

Kak Bam ypok? ‘s 20

JinueHsna Ne/1/1-1368 ot 22.08.2019

MonnTrka KOHGUAEHLNANBLHOCTU

Ny6nnuHasg odepTa
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