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I'lnaH

*4TO 332 napket?

*3a4eM BCE 3TO?

*CunbHbIE U crnabble CTOPOHBI
*44TO MOXXHO NOKPYTUTL

Kak genaTtb HeNb34

*A eCTb YTO-HUOYOb Nony4lue?



Apache Parquet

IS a columnar storage format
available to any project in the Hadoop ecosystem

regardless of the choice of data processing framework,
data model or programming language.

https://parquet.apache.org/




Kak ycTpoeH
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https://github.com/apache/parguet-format




KonoHo4yHoOe XpaHeHue

Row-oriented
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\ Column-oriented

|A1|A2|A3|B1|82|83|c1|02|03|

https://habr.com/company/wrike/blog/279797/

https://en.wikipedia.org/wiki/Column-oriented DBMS




BrioXxeHHblIe CTPYKTYpbI

message Document {

D?CId: 10 rl required int64 DocId;
Links optional group Links { m m Links.Forward || Links.Backward
Foxwazrd: 20 repeated int64 Backward; value r d value r d
Forward: 40 repeated int64 Forward; } 10 |0 o | htpwia |0 2 50 [& 2| |'NuLL. |0
Forward: 60 repeated group Name { 20 |0 of [ntpB [1 2| [ 40 [1 2| 10 [0 2
- repeated group Language { NULL |1 1 60 |1 2 30 |1 2
Language required string Code; http:/C | 0 2 80 |0 2
Code: 'en-us' : ] . :
el optional string Country; }
Laﬁ;ﬁ:;:y' v optional string Url; }} ‘Name.Language.Codel Name.Language.Country
Code: ‘'en' value r d
Url: 'http://A’ DocId: 20 r, enus |0 2 us |0 3
Name Links en 2: 2 NULL (2 2
Url: 'http://B’' Backward: 10 NULL |1 1 NULL |1 1
Name Backward: 30 engb |1 2 gb 1 3
Language Forward: 80 NULL |0 1 NULL |0 1
Code: 'en-gb' Name
Country: 'gb’ Url: 'http://C'

https://ai.google/research/pubs/pub36632

https://habr.com/post/207234/

https://stackoverflow.com/questions/43568132/




KornoHo4YHOe XpaHeHue B
Parquet
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NyToO?



Pages MOXXHO KOOMpoBaThb!

*Bit packing
*Run-length encoding (RLE)

*Delta encoding

*Dictionary encoding
*TOLO KapTUHKN



KoanpoBaHHbIe Pages
MOXHO CXXUMaTb!

*GZIP
*L.ZO

*Shappy



HeHy)XHble KONMTOHKMU
MO)XHO He YuTaTthb!
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Hy>XHble KONTIOHKW
MOXHO YUuTaTb NapannefnbHO!
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CpoO4HO B npoaakLueH...



BbibpacbiBaeM neracul..

*Postgres VS Parquet *Cassandra VS Parquet

*MongoDB VS Parquet *Excel VS Parquet



Write once!

*Append only
*Read only
*TonbKko baTyeBas 3anmnchb

*HeT TpaH3akuun. Hukak. CoBcem.



[TloaxoauT Ansa aHaNUTUKKU

* TONbKO YTeHne
*bonbLine range scan’bl
*CroXHble punbTpLI

[ pynnupytoLlme 3anpochl



bonbLine Range Scan’bl

= [MTapTnynoHnpymnte gaHHbolie!

/dataset/2018/07/30/
/dataset/2018/08/01/
/dataset/2018/08/02/




CnoxHble dovnbTpbLI
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Predicate Pushdown

* TonbKo NpocTble ycnosud (<, >, ==, IN, null)
*3apaHee 3aJaHHble KOHCTaHTbI

*MoxxHO KOMBUHMpoBaTb rnornyeckn (OR, AND, NOT)
+ CneuymanbHble yCrnoBus Ana CTPoK (StartsWith)

https://db-blog.web.cern.ch/blog/luca-canali/2017-06-diving-spark-and-parquet-workloads-example




Predicate Pushdown

He adpdekTnBeH Anga YTeHnsa ogHOMN CTPOKU!

select * from table where id = 1234



Pred. Pushdown + Encoding +
Sorting
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A Tenepb MOXHO B
npoaakKLlieH?



He Bce TaK npocTo!

[Tpuxogurcs:

*CopTmpoBaTtb 1 NApTULIMOHNPOBATb
*OnNTMMN3NPOBATb TUMbI
*KoHTpONMpoBaTh pa3mMmepsl



OnTuMmmnsauma TMnos

*"em MeHbLLEe TUMN — TeM Jiyduie

XML, JSON -> Infer schema -> Struct
*Plain text -> Parsed struct
float -> int (?)



parquet.block.size

bonblue => nydlle cxxatue

bonbLlie namMaTu Npu 3annucu
» TpebyeT x2-x3 namMaTu

[lonkeH ymeuwiatbcs B HDFS bnoke

64 Mb-11b (128 Mb)

https://www.slideshare.net/RyanBlue3/parquet-performance-tuning-the-missing-guide




HeckonbKo OTOKOB B
cdaune?

@opmat no3BonseT
*Ho HapywiaeTcs rpaHuya HDFS 6rnokoB



OpouvH bann - oanH 6nok!

parquet.block.size == dfs.block.size

«[lenanTe repartition nepen 3anncbio
[lepxnte 10-20% 3anac



Repartition - OO

df
/] 200 tasks
write
parquet(path)

'hdfs dfs —Is —h $path | tail -1

180.9M
/dataset/part-00199-hash.parquet



Repartition — nocne

df
repartition(320)
write
parquet(path)

'hdfs dfs —Is —h $path | tail -1

118.3M
/dataset/part-00319-hash.parquet



parquet.page.size

bonble => nyJlle cxxaTtue
*MeHblUe => adpdekTnBHee Predicate Pushdown
‘UnutaeTcsa uenmkom B NnaMATb

8 k0 —-1 Mb (1 Mb)

https://www.slideshare.net/RyanBlue3/parquet-performance-tuning-the-missing-guide




parquet.dictionary.page.size

*OOHa cTpaHuua dictionary Ha KOJTOHKY
JlepXnTca B NaMATU LIENMKOM MPU YTEHUN

*YBenuimnBauTe rnpm padborte ¢ NOBTOPAOLLIMMCS
CTpOoKaMu

(1 Mb)

https://www.slideshare.net/RyanBlue3/parquet-performance-tuning-the-missing-guide




Tenepb-TO BCe byaeT
xopouio!..



Spark Streaming — Append

stream
write
.mode(Append)
parquet(path)



MHOro mMmaneHbKux
dannukosB

- MHoro HDFS 6nokoB

* HeadhdekTmBHOE Ncnonb3oBaHne DataNode
* Bbicokasa Harpyska Ha NameNode

= MHoro Spark Tasks

» bonbLlon oBepxen Ha cTapT
» Harpyska Ha macTtep



1. YOupauTe naptuumn

stream
.coalesce(1)
write
.mode(Append)
parquet(landpPath)

https://evoeftimov.wordpress.com/2017/08/29/spark-streaming-parqguet-and-too-many-small-output-files/




2. [lepeknagbiBanTe NOTOKW

spark
Jead.parquet(landPath)
repartition(partitions, key)
sortWithinPartitions(keys)
write.parquet(path)

https://evoeftimov.wordpress.com/2017/08/29/spark-streaming-parqguet-and-too-many-small-output-files/




Spark VS Impala VS Hive

*KTO ObICTPEE?

KTO coBMecTum?!



= W N

AMnnemeHTauunm Parquet

apache/parquet-mr (Java)

apache/parquet-cpp (C++)
Spark Catalyst (Scala)
Dask/fastparquet (Python)



Decimal

He ynTtaercs

spark.sql.parquet.writelegacyformat

https://issues.apache.org/jira/browse/IMPALA-2494
https://issues.apache.org/jira/browse/SPARK-10400
https://issues.apache.org/jira/browse/SPARK-6777

https://issues.apache.org/jira/browse/SPARK-20937

https://stackoverflow.com/questions/44279870/ https://issues.apache.org/jira/browse/SPARK-20297




Timestamp

*He ynTaetcq
* fepaeT TauM30HY

spark.sql.parquet.writelegacyformat
spark.sql.parquet.int96AsTimestamp
spark.sql.parquet.outputtimestampty
pe
spark.sql.parquet.int64AsTimestampMi

https://github. com/aDache/spark/blob/master/sqI/catalvst/"'s https://issues.apache.org/jira/browse/HIVE-13534
src/main/scala/org/apache/spark/sqal/internal/SQLConf.scala https://issues.apache.org/jira/browse/SPARK-12297




JSON/BSON

*He Hy>keH

*Ho Tam BCE paBHO YTO-TO HEe paboTaeT

https://gist.github.com/squito/f348508ca7903ec2e1a64f4233e7aa70 https://issues.apache.org/jira/browse/SPARK-16216




Spark Legacy Format

*bbin AeonTHbIM A0 Spark 1.5.9

* [lpmepHO 20156In
* [lpmepHoO Parquet 1.6.x

*He 3a40KyMeHTUpOBaH
* SPARK-20937 «MoxeT, BCe-Taku 3a40KyMEHTUPYEM?»

spark.sql.parquet.writelLegacyfFormat

Ispark.sql.parquet.followParquetformatSpec

https://issues.apache.org/jira/browse/SPARK-20937




Impala?

*/LLleT KONOHKKM N0 HOMEpaMm, a He NO UMEHaM
*He nogaepxuBaet LZO

*He nogaepxnBaeTt binary

*[1pobnemsbi ¢ Decimal U Timestamp

spark.sql.parquet.writeLegacyfrormat
spark.sql.parquet.binaryAsString

https://www.cloudera.com/documentation/enterprise/5-8-x/topics/impala parguet.html




Sqoop?

He ncnonb3yurte Parquet B Sqoop!

*He ymMeeT repartitioning
*OOM’bl



column\vritgr.writepag
e

[lpoBepKKn, 4TO Nopa NnucaTtb o4epeHoun Page:
* initial-page-run check
* next-page-size check

*Korga MOXXHO oLLINOUTBLCS:

» CTpOKKM bonbLune ¢ camMoro Havana
* CTPOKM MarieHbKNe, HO ECTb HECKOMNbKO BOMbLUNX

https://issues.apache.org/jira/browse/PARQUET-99
https://www.cloudera.com/documentation/enterprise/release-notes/topics/cdh rn sgoop ki.html




Ecnv coBceM Henb3s
ooontTwm

parquet.page.size.row.check.min
parquet.page.size.row.check.max
parquet.page.size.check.estimate

https://github.com/apache/parqguet-mr/blob/master/parquet-column/
src/main/java/org/apache/parquet/column/impl/ColumnWriterV1.java




Schema Merging

* metadata, common_metadata
*MOXXHO MPOCTO OTKIHYNUTL

parquet.enable.summary-metadata=f
alse

spark.sql.parquet.mergeSchema-=fals
e

https://stackoverflow.com/questions/36739940/




A Tenepb — AbABOJbLIUHA!

*Parquet Oydpepusnpyetcs B namMaTn
*KOHTPOIMbHLIE CYMMbI HE MPeayCMOTPEHb
[lamMAaATb MOXET OUTBLCA

= MoryT butbca doannol

https://lists.apache.org/thread.htm!/495804dc92af580486c146fdb8e58d89d06d204b611bccle911cafdc@%3Cdev.spark.apache.o




A HOpManbHOro HU4yero Het?



HanomMmHuTe, 3a4emM HaM Parquet?

*DKOHOMMUS MO MECTY
*bbicTpaa punsTpauns
*UTeHne no Yyactam
*HDFS-native

*O4YeHb goporas 3anuncb



MoxeT, CSV?

‘enoBekoyntaembin
*HeT oBepxena Ans TeEKCTOB
[logoepxnBaet append

*bensnanH No y>xacHoOCTH
[1nockaga cTpykTypa



MoxeT, JSON?

‘UenoBekoyntaembin

Schema-free

*ELle bonee meaneHHbIN N XXUPHbI



A XML?




Avro?

[lopaepxnBaeT append
*HDFS-native
*[lpoaBUHYTas 3BONIOLIMSA CXEM

MeHee nponsBoanTeneH, 4em Parguet



Parquet VS ORC — Bce CINOXHO

*[10 0ObEMY U CKOPOCTM OOQHO3HAYHOro Nnaepa HeT

*Hive OTCTaET B nogaepxke Parquet
*Spark oTcTaeT B nogaepxke ORC
*Impala urHopupyeTt cyuwiectsoBaHmne ORC

https://medium.com/@denisgabaydulin/choosing-a-columnar-format-e49333395f92
https://www.slideshare.net/HadoopSummit/file-format-benchmark-avro-json-orc-parquet




MPP?

[na cCTPpYKTYpUPOBAHHbIX AaHHbIX
cneunanm3npoBaHHbie MPP-cnuctemsl
Ha nopsaaoK bbicTpee Spark + HDFS + Parquet.



ACHO, MOHATHO...



Parquet

[1peKkpacHbI popMaT ANA UCTOPUYECKUX AAHHbIX
[1151 Spark, ocobeHHO Ha CDH — anbTepHaTmMB HET
/IMeeT maccy TOHKOCTEN

* Db EKTUBHOCTb BapbUpyeTCst Ha NOPSA0K



I naBHbIE TOHKOCTHU

[l oanH pas, Ymtam MHOro
*CTPYKTYPUPYN OAHHbIE

*[lapTMUMOHNPYUN N NepeKknagbiBan NOTOKU
*OnNTUMU3NPYN pa3mMepsl

*He Bepb B UHTEpPONEpabenbHOCTb



Cnacubo!

depnop JlaBpeHTLEB
t.me/fediq



