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4.2 Yto Takoe Spark n 3auem oH Hy>keH DE. BBegeHue B Resilient Distributed Datasets
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TekcToBast paclunppoBKa BUAEO:

HAYAJ10 PABOTHI

Mnan:
e CamogocTaToyHas cucTemMa;
e 3anycK NPUIOXeHWUIA;
e C TOUKW 3peHunsd Koaa;
e OT1anuma SparkContext n SparkSession;
e VICTOYHVKN, NpUeMHUKK, GopMaTbl.
CamogocTaTouHas crucrtemMa

Spark MOXHO ckayatb C caTa (aHanornyHo ¢ Hadoop). OAHAKO eCTb HKAHC: eC/IN Bbl XOTUTE NKcaTb Nog Spark

Ha Python, To ckauaHHbIV ¢ caiiTa Spark nogaep>kMBaeT ToNIbKO KOHKpPeTHbie Bepcumn Python.

PaccmMoTpuM Ha npumepe.

DTO cKavaHHbIN Spark (Bepcna 2.4.8), KOTOpPbIA Mbl pacrakoBanu. Python, kotopelin ctouT - 3.11:

B424GB  #41%
Alacritty

meow-nofer@clefairy cd ..

meow-nofer@clefairy JWISAFETERNEP 1s

bin data jars LICENSE  NOTICE R RELEASE yarn
conf examples kubernetes 1licenses python README.md sbin

meow-nofer@clefairy JWAAFAJENEP cd bin
meow-nofer@clefairy JASATAIEINIAIUE® python
Python 3.11.3 (main, Jun 5 2023, 69:32:32) [GCC 13.1.1 28230429] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

IET RIS ES I /opt/spark/bin I
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https://edu.slurm.io/courses/data-engineer-p3?from=step
https://edu.slurm.io/courses/data-engineer-p3?from=step
https://spark.apache.org/downloads.html
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meow—no.Fe P@Cle.Fai I1y /Opt/spark/bln YTOGKI! BBIATYA U3 NOAHO3KPAHHOTO PEXIMA, HAKMUTE

Python SIS (main, Jun b5 2@23, @9:32.0;; LULL 1D« 1.1 £ULOU4CT7 ] Ul Liluk
Type "help", "copyright", "credits" or "license" for more information.
Traceback (most recent call last):
File "/opt/spark/python/pyspark/shell.py", line 31, in <module>
from pyspark import SparkConf
File "/opt/spark/python/pyspark/__init__.py", line 51, in <module>
from pyspark.context import SparkContext
File "/opt/spark/python/pyspark/context.py", line 31, in <module>
from pyspark import accumulators
File "/opt/spark/python/pyspark/accunulators.py", line 97, in <module>
from pyspark.serializers import read_int, PickleSerializer
File "/opt/spark/python/pyspark/serializers.py", line 72, in <module>
from pyspark import cloudpickle
File "/opt/spark/python/pyspark/cloudpickle.py", line 145, in <module>
_cell_set_template_code = _make_cel}_set_template_code()

File "/opt/spark/python/pyspark/cloudpickle.py", line 126, in _make_cell_set_template_code
return types.CodeType(

ANAAAAANNNNANAN

: code expected at least 16 arguments, got 15

MoA06HbIN NOAXOA MOXHO MUCMOMBb30BaTh, HO BaXXHO NMoA06paTh NOAXOAsLLYO Bepcuto Python.
ELle oanH BapuaHT - NOCTaBUTb KAneHT gns Spark BmecTe c nakeTtom PySpark. OH gocTyneH 13 pip'a:
~$ pip install pyspark

,ﬂ,ﬂﬂ MPakKTK ny4ytLle BoCnosib30BaTbCA CaMbIM NMPOCTbIM BAPWaHTOM, a MMEHHO B3ATb I'IOACO6paHHbII7I

PySpark B KOHTeHepe C yXe rotoBbIM Jupyter'om:
~$ docker pull jupyter/pyspark-notebook
~$ docker run --name pyspark -p 8888:8888 -p 4040:4040 jupyter/pyspark-notebook

Hy>HO ckauaTb COOTBETCTBYHOLLMIA 06pa3 gokepa ¢ Docker Hub 1 3anycTnth ero, NpoknHyB NopThbl. Tak Kak y

Hac Jupyter - 8888. 4040 - oTnagouHbln Ul Spark’a.

MeperigeM B KaTanor u ckaxem «docker runx:

B424GB B40% @ 24% . 61% = 2
Alacritty
meow-nofer@clefairy JWONWEEIRVISUN cd ~/Experiments/slurm
meow-nofer@clefairy JRIASGEISUENAIAINN W docker run --rm --name pyspark -v $(pwd):/ho
-p 4040:4848 jupyter/pyspark-notebook

,£|,o6aB|/||v| «-V» B Ka4yeCTBe AOMalLLIHEro Katasiora noJsib3oBartend BHYTPU KOHTeIZHepa, TaK KakK B TEKYyLLEM

KaTanore eCtb 4ONOo/AHUTE/IbHbIE c|>a|2nb|.

3anyctuan:

Alacritty

meow-nofer@clefairy /Experiments/slurm

meow-nofer@clefairy JRFISTEISUENAYEINE N docker run --rm --name pyspark -v $(pwd):/ho
-p 4B40:4848 jupyter/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:
/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

Ecnu Bbl y>ke NpoboBanyn paboTaTh C Jupyter'om, TO 3HAETE, YTO OH «BbIM/IEBLIBAET» aAPeC, Kyaa HY>XKHO

noagxknr4vaTbCA C TOKEHOM!

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://d6b85a7160d7:8888/1ab?token=245ccch1419edfb9cfclfh222d96b375¢7f9d91de8f52138
http://127.6.0.1:8888/1ab?token=245ccch1419edfb9cfcBfb222d96b375¢7£9d91de8 52138

[I 20823-87-28 11:15:37.892 ServerApp] Skipped non-installed server(s): bash-language-server, dockerfile-language
-server-nodejs, javascript-typescript-langserver, jedi-language-server, julia-language-server, pyright, python-1
anguage-server, python-lsp-server, r-languageserver, sql-language-server, texlab, typescript-language-server, un
ified-language-server, vscode-css-languageserver-bin, vscode-html-languageserver-bin, vscode-json-languageserver
-bin, yaml-language-server

Mbl MOXeM 3aiTV B bpay3ep, ckonrposaTb Lennkom URL; y Hac oTKpoeTca nHTepderic Jupytera, rae MOXHO
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lab - JupyterLab - Brave

4.2 Y7o Taxoe Spark nsavem ¢ Z lab - JupyterLab x +
4 [¢] A @ 127.0.0.1:8888/lab
MIS M M [ @ @ @ A @ @ [ Llata urerep... @ Cotpyarnect... B CS210BKK-B... & Mpesbi—Goog... BB (45)CMUIntro... () What'safire,a... @ F

File Edit View Run Kernel Tabs Settings Help

» Bt C 7] explain.ipynb X+

B+ X OF » m C » Code v

0.

‘ Filter files by name Q
o ./ [2]: from pyspark import SparkContext, SparkConf
from pyspark.sgl import SparkSession
. Name - Last Modified
: M 76-0.txt 26 days ago conf = SparkConf().setAppName("my-app").setMaster("local[4]")
B i . 2ad sc = SparkContext(conf=conf)
» S POIERER:-s aysago spark = SparkSession(sc)
[®] DStreams.i... 19 days ago
QL] explain.ipynb 20 days ago from pyspark.sql.functions import sum
[ groupby._j... 23 days ago
from pyspark.sql.functions import col, lower, 1lit, length, split, explode, from_json
[® na.ipynb 23 days ago
Al skew.ipynb 20 daysago from decimal import Decimal
[A] Structured.. 19 days ago

SRy SE o (@56 St [T S, EEes i, 2 )
orders_schema =("id integer, item_id integer, count integer")
items = spark.createDataFrame([[@, "Cheese", Decimal(2.1)], \
[1, "Wine", Decimal(6.2)], \
[2, "Bread", Decimal(e.8)]], \
schema=inventery_schema)
orders = spark.createDataFrame([[106, @, 1], \
[100, 1, 1], \
101, 2, 3], \
[102, 2, 8]],\
schema=orders_schema)

counts = (items.join(orders,items.id == orders.item_id, how="inner")) \
-where(items.id == 2) \
-groupBy("name”, "price").agg(sum("count").alias("units"))

O6paTnTe BHMMAaHMeE: NOCKO/IbKY Mbl 406aBUIN NOKANbHbINA KaTanor, y Hac NOSBUANCL HECKOJIbKO Pa3HbIX
AEeMOHCTPaLMOHHbIX notebooks:

‘:_:' File Edit View Run Kernel Tabs
- B o+ o
Filter files by name Q
o
.— Name = Last Modified
T D 76-0.xt 26 days ago
* H airport-co... 24 days ago
[®] Dstreams.i... 19 days ago
» ] explain.ipynb 20 days ago
[® groupby_j... 23 days ago
[ na.ipynb 23 days ago
[ skew.ipynb 20 days ago
[® Structured... 19 days ago

3anycK NpuUIoXKeHNI
3anyck NpUAOXKeHUM Ha knactepe Spark NponcxoamnT HeCKOIbKUMK CNOCOBaMK:

e Ucnonb3oBaTb shell. MoxHo ncnone3osatb Spark-shell, echv ncnonesyete A3bIk NporpaMMmMpoBaHus
Scala, a PySpark, echv nuweTte Ha Python.

e lcnonb3oBaTb OTAE/NbHYI0 YTUNUTY - Spark-submit. Mbl nuwem kog, paboTaroLwmii ¢ gpariBepom
Spark’a. C nomouybto Spark-submit Mbl 3aaem f0NONHUTENbHBIA NAapaMeTp TOro, Kak Bce

CKOHOUIyprpoBaThb, 1 NepesaemM Koz ANs 3amnycka Ha knacrepe.

JononHUTEeNbLHO MOXHO 03HakoMuTbCA ¢ Ul Spark’a, nepenga no cebinke: http://127.0.0.1:4040/jobs/

BaXHO: UTO6bI CCbI/IKa OTKPbINAck, 1y Spark’a 3anyctunca Ul Hy>KHO NPOUHULMAN3MpoBaTb ApariBep, CO34aTb
KOHTEKCT.

C TOUKUn 3peHnsa Koja

PaccmoTpuM npumep:

from pyspark import SparkContext, SparkConf

1
2.
3. conf = SparkConf().setAppName("my-app").setMaster("local[4]")
4. sc = SparkContext(conf=conf)

Mbl umnoptupyem SparkContext Ana nonyyeHus AocCTyna K Knacrtepy (Takke MOXHO B35Tb SparkConf, utobbl

CKOHOUIypUpOoBaTh KnacTep Tak, Kak Mbl XOTUM).
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http://127.0.0.1:4040/jobs/

B Lenom TpeboBaHNSE MUHUMANUCTUYHbIE: Mbl MOXEM 3aaTb 63a30B0Oe NMS AN MPUIOXEHMS, @ TakKe 3ajaTb
TO, Kakyto KOHGUIrypaumio XoTUM UCNonb30BaTk. [MOCKONbKY B AJaHHOM Npumepe Mbl 3anyckaem Spark Ha
NOKaNbHOWM MaLLUVHe, TO FTOBOPUM «3anyCcTy KOHOUIypauuio ¢ YeTbipbMs BOPKepaMu», BCe ByaeT CUMTaTbCs Ha

HUX. [lanee, Mbl co3gaeM 06bekT SparkContext'a, ykasbiBast COOTBETCTBYHOLLNM KOHOUTYPALMOHHBIA Gaiin.

B npnmMepax ¢ notebooks Koz 6onee pa3BecuCTbIn:

4.2 %70 TaKoe Spark savem ¢ @ 127.0.0.1 ¥ lab- JupyterLab x +
< © 0 @ 127.0.01:8888/lab a < g M8
MIs M M ® ® ® A @ @ [l * E3 oramnerep.. @ Cotpyanmect... EJ CS210BKK-B... & Mpesbi—Goog... & (45)CMUlntro... @ What'safire,a... H8 Hex- Do more..

Z File Edit View Run Kemel Tabs Settings Help

= &5 m t cC 7 explain.ipynb o +
B + XD 8 » m C » Code ~
Filter files by name Q
o ./ [¥]: from pyspark import SparkContext, SparkConf
from pyspark.sql import SparkSession
— Name - Last Modified
O 76-0.t 26 days ago conf = SparkConf().setAppName("my-app") . setMaster("local[4]")
B airport-co 54 daveiao sc = SparkContext(conf=conf)
» P - ¥=2g spark = SparkSession(sc)
[®] DStreams.i.. 19 days ago
L] explain.ipynb 20 days ago from pyspark.sql.functions import sum
W groupby_j... 23 days ago
A = 4 from pyspark.sgl.functions import col, lower, lit, length, split, explode, from_json
A na.ipyn lays ago
[R] skew.ipynb 20 days ago from decimal import Decimal
[W] Structured.. 19 days ago

inventory_schema = ("id integer, name string, price decimal(2e,2)")
orders_schema =("id integer, item_id integer, count integer")
items = spark.createDataFrame([[0, "Cheese", Decimal(2.1)], \
[1, "Wine", Decimal(6.2)], \
[2, "Bread", Decimal(@.8)]], \
schema=inventory_schema)
orders = spark.createDataFrame([[100, ©, 1], \
169, 1, 11, \
le1, 2, 3], \
1e2, 2, 8]1,\
schema=orders_schema)

counts = (items.join(orders,items.id == orders.item_id, how="inner")) \
.where(items.id == 2) \
.groupBy("name", "price").agg(sum("count").alias("units"))

Ana Havana 3anycTum s4yernky ¢ MHuymanmsaTopoM. Mo nopty 4040 gomkeH nogHATeca Ul camoro Spark’a:

4.2 Yro Takoe Spark v 3adem ¢ = my-app - Spark Jobs % Z lab- Jupyterlab +
c 0 @ 127.0.0.1:4040/j0bs/ Q < @ M0
MTS ™M M (@) D e A S @ L x [llava urenep... @ Corpyamuuecr... [ CS210BKK-B... & Mpesti-Goog... @ (45)CMUIntro... & What'safire,a... [@ Hex - Domore
SperE aa Jobs Stages Storage Environment Executors

Spark Jobs (?)

User: jovyan
Total Uptime: 10 s
Scheduling Mode: FIFO

~ Event Timeline

[[J Enable zooming

~ Event Timeline
CJ Enable zooming
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34eCb Noka H14ero 0COBEHHOrO He 6y,£|,eT, O0AHaKoO, et/in r|0Tpe6yeTc;| 3anyCKaTb C/TIOXKHbIE HAalrpy3kn m

OTNAXMBATb UX, TO Mbl MOAYYMM 6ONbLLYIO MOAAEPXKKY OT AaHHOro Ul.

OTnnuunsa SparkContext un SparkSession

SparkContext:
e [losBunca B Spark 1.x;
e licTopuyecku ncnonb3sosanca ana codgaHmna RDD v «pa3masbiBaHNA» faHHbIX MO KnacTepy;
e JloctyneH B spark-shell, kak sc.

SparkSession:

e [losBunca B Spark 2.x;

dakTYeckn 3aMeHnn cobor 6onbLuyto YacTb SparkContext;

BkitouaeT B cebs 06epTku ansa Hive, streaming'a 1 npoyero;

MNo3BonsieT pabotatb kKak ¢ RDD, Tak 1 ¢ Dataframe/Dataset;

JoctyneH B spark-shell, kak spark.
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NCTOYHMKIN, NPpUEMHUKU, popMaTbl

Tak Kak Mbl 3anyckaem Bce Ha CBOE N0KaNbHOW MalUVHe, Mbl MOXeM paboTaTb C 1okanbHOM $GalifioBoi

cuctemori. OZHako, eciv TOBOPUTbL O pacrpezeneHHOM KnacTepe, TaM HEOBX0ANMO XpaHUINLLE.

OueBuaHo, nopaepxuBatotcsa HDFS, S3, a Takke KOHHeKTOpbI 415 Apyrx 6a3 gaHHbIX: Redis, Elasticsearch,
MangoDB.

Ana 60nbLLUNHCTBA pensuMoHHbIX 6a3 1 6a3, KOTopble NoAAepPXMBatOT paboTy Yepes SQL-3anpockl, ecTb
peanu3saums Java - Database connector (JDBC). Mbl MmoXxeM nogkntouaTbes K Postgres SQL, My SQL v 1.4.

dopmarTbl, c KoTopbiMKM Spark moxkeT paboTaThb:

o CSV;

JSON;

o XML,

RCFile;

Parquet;
e ORC;

e Avro.

Kak BamM ypok? e (o @ Wsyuun, ganee »

Cnépm © +7 (495) 248-05-80

JlnueH3nsa No/1/1-1368 ot 22.08.2019

Monutuka KOHq)_VIp.EHLI.VIaﬂbHOCTI/I

Ny6nnyHasa odepTta
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