NHXXeHep [JaHHbIX.
dopmaTbl JaHHBbIX.

L Kosbipb ApTemunis Cepreesuy



MeHa XopOoLUOo ChbILHO
&& BUOHO?

Hanunwmnte B 4aT, ecnun ectb npobrnemsol!

CtaBbTe & ecnu Bce XOpoLlo
CtaBbTe = ecnn ecTb Npobnemsl



[1naH 3aHATUA

* TpeboBaHMA K dopmaTam
» PaKTopbl BbIOOPA

* TekcToBble dopmaThbl
 AVRO

* ORC

* Parquet



CneundunKa 3aa4mn

* bonblwune gaHHblie (100+ GB, TB, PB)

* PacnpegeneHHble BblYUC/IEHUA

* Write once, read many

* ETL, Analytics, Machine Learning, loT, n T.A4.



Cnabble mecta — Disk & Network IO




Cnabble mecta — Disk & Network IO

Action Computer Time "Human Scale" Time
1 CPU cycle 0.3 ns 1 s
Level 1 cache access 0.9 ns 3 s
Level 2 cache access 2.8 ns 9 s
Level 3 cache access 12.9 ns 43 s
Main memory access 120 ns 6 min
Solid-state disk 1/0 50-150 ps 2-6 days
Rotational disk I/O 1-10 ms 1-12 months
Internet: SF to NYC 40 ms 4 years
Internet: SF to UK 81 ms 8 years
Internet: SF to Australia 183 ms 19 years

* The Infinite Space Between Words



https://blog.codinghorror.com/the-infinite-space-between-words/

TpeboBaHMA K GOPMATaM XPaHEHMUS

* bbicTpble 3anpochbl

* 3pPEeKTUBHOCTb PECYPCOB

* MecTo Ha AUCKaX
* Disk 10
* Network 10

* [1paKTUYHOCTb

* NHTerpaumsa c cylwecTBYOWMMM MHCTPYMEHTAMMU
 MunHMMmanbHble TpeboBaHMA K 0Oy4YeHUto
* Schema Evolution

* 3aTpaThl
* Pa3paboTka n conpoBOXKaeHUE



dakTopbl BbIbOpa popmaTa

* MHCTpYMeHTbl Ansa o6paboTKM M 3anpocos

e JBo/OUMA Mmogenun AaHHbIX (Schema Evolution)
* Pacwennenue (splitability) ¢pannos c AaHHbIMMK
* Komnpeccmna gaHHbIX

* Bpemsa oTknmKa (latency)

* Tun Harpy3ku (Write / Read)



Row vs Column

* JloCcTyn K NOAMHOXeCTBY KO/IOHOK

e [locTyn KO BCEM KONNOHKaM ANA KaxXa0M 3anncu

ColA ColB ColC

Rowo | [ Ao | [Bo | | Co A0 | Bo co Al |B1 c1[A2]B2 c2
Row1 | [ A1 ] [B1 ]| | cCf A3 | B3 C3[A4 B4 C4a[A5|B5 C5
Row2 || A2 ] [B2 | | c2
Row 3 A3 | | B3| 3 o (a2 % [ s

A0 | A1 [ A2 [ A3 | A4 [ A5 | BO | B1 | B2
Row4 |[A4 | [Ba | | cCa k — |

B3 B4 |B5 Co | Ci C2|C3 C4C5
Rows |[As ] [B5 | | C5




PacwenneHune aaHHbIX - splitability

* PasaeneHne Ha KyCOYKu
* [lapannenbHaa He3aBUCKMMana 0bpaboTKa

* [pumep Hepasaennmblx AaHHbIX: bonbwon XML-
AOKymeHT nnun JSON-3anuch



CXaTune - compression

* DPPEKTUBHOCTb CHATUSA
e 3aTpaTbl HA KOMNPECCUIO - AEKOMIMPECCULO



Schema evolution

e ObHOBNEHUE CXEMDI
e lobaBuTb, Yoanutb, NNepenmeHoBatb, Tunobl

e ObpaTHaa COBMECTMMOCTb

* YenoBeKovynTaembln popmat

e KaK BbICTPO MOXHO NPOYUTATb CXEMY

e Kak cxema BAUAET Ha oOWmm obbem AaHHbIX



TekcToBble naHHbIE



TeKCcToBble popMaThl

* CSV, TSV, JSON, ...

* YNoOHbIN dopmaTt: MMNOPT, SKCNOPT, 0bmeH
coobweHnamm

* YenoBekoynTaemble JaHHble
* MoHOAUT, HeEadDEKTUBHbIE 3aNPOCHI
* HeT c)KaTnA Ha ypoBHe B/JIOKOB



®opmat CSV

* PopmarT C pasgenmTenamm
* Bce AaHHble XPaHATCA KaK CTPOKU

* YHuBepcanbHbi dopmaTt



CTPOKWM Ha AncCKe

1 00000001

"l 00110001

18 00010010

"i8" 0011000100111000

511 111111111

"511" 001101010011000100110001
©5535 1111111111111111

"65535" 0011011000110101001101010011001100110101



[Tonmep

Sentence Start,Descriptor,Number,\nMy dataset
is,great,6234,\nMy dataset is,cool,8679,\nMy
dataset is,nice,3,\nMy dataset is,,2857,\nMy dataset
is,full of nulls,,\nMy dataset is,whatever,3758,\n



HenoCTaTKK

* OrpomHbIN 06 bEM AaHHbIX
* [locT-06paboTKa AaHHbIX (Npeobpa3oBaHmMe TUNOB)
* JINHENHOE YTeHUue

* HeT pacwenneHunsa ¢annos. YTo ecnm mHe Hy*KHa
MaJsiaa YacTb AaHHbIX?



RaK yAyYLWnTb
MPOU3BOANTENIBHOCTb
ntoboro popmarta AaHHbIX?



MaKCcnMmanbHO NA0X0: 0 ANH 6OAbLLON Gan

One Gigantic CSV




Pacwenntb ¢ana Ha YacTu

Gigantic CSV/part- Gigantic CSV/part- Gigantic CSV/part-
Ol.csv 03.csv 04.csv

Gigantic CSV/part- Gigantic CSV/part-

Gigantic CSV/part-02.csv 03.csv 04.csv




[106aBUTb CxKaTUE

* MeHbLKNN 06BbEem Ha AncKke / nNo cetu
* Heobxoanma gekomnpeccus



JSON



JSON

* Popmat cepuanuszaumm ana HTTP & Javascript
* CTpOYHbIN popmaT
* Cxema NHTerpupoBaHa ¢ AaHHbIMMU

* MHOecTBO napcepos



[Tonmep




JSON HeanocTaTKK

* OrpomHbIN 06 bEM AaHHbIX
* [locT-06paboTKa AaHHbIX (Npeobpa3oBaHmMe TUNOB)
* JINHENHOE YTeHUue

* HeT pacwenneHne ¢annos. YTo ecin MHe HYXKHa
MaJsiaa YacTb AaHHbIX?

* Cxema ¢ gaHHbiMmU. CHOBa U CHOBa.



AVIro



AVRO

* [MhaTtdopma cepmanmnsaumm AaHHbIX CPABHUMASA C
Thrift and Protobuf

* Cross-language

* CTpokoBbIM dopmaTt

e Cxema oTaenbHo oT AaHHbIX (JSON)
e [laHHble B BHapHOM popmaTe

* PacwenneHne ¢pannos



AVRO

* Schema evolution - U3HaYaNbHbIK NPUOPUTET
 [MoapeprkKa BnoxeHHbIx cxem (310 JSON)

e C)kaTue Ha ypoBHe 610KOB

* CkaTue: gzip, deflate, snappy

e Supports primitive types and wide array of complex
types (Map, array, record, enum, etc)



AVRO TrnNbl AaHHbIX

* primitive
— string
— bytes
—int & long
— float & double
— boolean

— Null (enables
optional fields)

 complex
— record
— array

— map: string -> Type

— union (aka “choice”)

— fixed<N> (byte arrays,
eg uuid)

— enum:
[“larry

Illll

moe

Hl(l

curly”]



Avro: JSON Schema + Binary Data

{"Title" : "String", "Release_Date" : "String", "Top_Chart_Position" : "Int"}

11/08/1971
03/28/1973
02/24/1975




Avro is Row Oriented

Row-Oriented data on disk

Led Zeppelin IV 11/08/1971 1 | Houses of the Holy = 03/28/1973 1 Physical Graffiti = 02/24/1975

Column-Oriented data on disk

Led Zeppelin IV Houses of the Holy Physical Graffiti 11/08/1971 03/28/1973 02/24/1975




AVRO npunmep

"name": "loggerName",

"type": "string”,

"default": “unknown”,

"doc": "The name of the logger class that
generated the message.”},

"name": "message”,

"type": ["null”, "string”],

"default": null,

"doc": "The formatted message of the log event."}



AVRO - xopouwlo &

 banaHc Read / Write
e YacToe nameHeHune cxembl

* Bceraa yntaem BClO CTPOKY (BCe KONOHKU AaHHbIX)



AVRO - nnoxo “v

* Be3ne, rae ectb BbIOOpPKa KOJTOHOK

* AHannTuKa, Bl
e ML, ...

* BbicTpoe YyTeHue - npuopuTeT



®opmaTbl ¢ nogaepkkon Schema Evolution

* AVRO
* ORC
* Parquet



[Tonumep Schema Evolution - AVRO

{'namespace": "drwho.avro”,

“type": "record’,

"name": "drwho",

"fields™ [
{'name": "doctor_who_season’, "type": "string"}, {'name": "doctor_actor”, "type": "string"}.
{'name": "episode_no", "type": "string"}. {'name": "episode_title", "type": "string"}.
{'name": "date_from", "type": "string"}, {'name™. "date_to", "type": "string"}.
{'name": "estimated", "type": "string"}, {'name": "planet”, "type": "string"},
{'name": "sub_location”, "type": "string"}, {"name": "main_location”, "type": "string"}

I}



[Tonumep Schema Evolution - AVRO

{'namespace": "drwho.avro",
"type": "record",
"name": "drwho",
“fields™ |
{'name": "drwho_season", "type": ['null","string"], "aliases": ["doctor_ who_season"]},
{'name": "drwho_actor”, "type™ ['null",'string"]. "aliases": ['doctor_actor]},
{'name": "episode_no", "type": ['null","string"]}. {'name": "episode_title", "type": ['null",'string"]}.
{'name": "dote_from type ["null”,"string"]}. {'nome" "date_to", "type": ['null”,"string"]}.
: : . {'name": "planet”, "type": ['null","string"]}.
{'name": "sub_locotion type ['null","string"]}. {"name": "main_location”, "type": ['null',"string"]}.
{"name": "hd", "type": "string", "defaulf": "no"}

I}




ORC: Optimized Row
Columnar



ORC - ocobeHHOCTHU

* MMpoeKTt HIVE (Hortonworks) no 3ameHe RCFile
* KONOHOYHbIN popmaT

» XpaHeHune cTPoK B Stripes (rpynnbl no 10K) —
pacLluensieHne n napannenbHana obpaboTka

* Cxema xpaHuTtca B Footer
* Pas/iMyHbIe TUNbl AaHHbIX
* BCTpOEHHbIe cXKaTue, MHAEKCbI, CTaTUCTUKKU



ORC Tmnbl AaHHbIX

o |nteger o Binary blobs
* boolean (1 bit) * binary
* tinyint (8 bit) * Date/time
e smallint (16 bit) e timestamp
* int (32 bit) e date
* bigint (64 bit)
. _ * Compound types
* Floating point e struct
e float e |ist
e double * map
e String types * union
* string
e char

* varchar



ORC — cTpyKTYpa dpanna

e ®ann cocToUT U3 rpynn CTPOK
Ha3blBaembix Stripes

250 MB Stripe

* MeTaaaHHble XpaHATCA B Footer

* B KoHuUe panne ectb Postscript,
KOTOPOM YKa3aHbl NapameTpbl
cXKatua un pasmep Footer

250 MB Stripe

* Paszmep Stripe no ymonyaHuio
250M

* Footer conep*UT cnncok Stripe:
KOJINYECTBO CTPOK B KarKA0M
Stripe, Cxemy, TMNbl AAHHbIX,
CTAaTUCTUKM YPOBHA panna

250 MB Stripe

Postscript




Storage

Row Groups
Whole Table




ORC — cTpyKTYpa Stripe

e Kaxkabin Stripe coaepuTt MHAEKC,
CTpOKu n Footer

250 MB Stripe

* Footer coaep*KWUT yKasaTenu Ha
NaHHble

* MHAeKcbl BKAOYaOT min / max /
bloom filters

250 MB Stripe

* NHAEeKCbl NCNONb3YHOTCA TONbKO
ansa Bblbopku Stripes, Row Groups

* Hannyne nMHAEKcoB no3BonsdeT
BbICTPO YNTATb TO/ILKO
3anpalwmnBaemble AManasoHbl
NAHHbIX.

250 MB Stripe

* [1lo ymon4daHuio Kaxaple 10K cTpok
MOTyT BbITb OTOUNBTPOBAHDI

Postscript




Columnar - Slice and Dice

| W W, \—




ORC

* [lpenmyLuecTBa
* KONOHOYHbIN
* lHaoeKcbl
* Cxatue: ZLIB, Snappy
* [MBKMe HacTpoiku nHaekcos / Bloom filters

* HepocTtaTku
* HeT nonHoueHHOM noaaepKku B Spark
* TonbKOo NIOCKMe cxembl (6e3 BNOXKEHHOCTH)



Indexing

e CTaTUCTUKMU
* Yncnosble AaHHbIE

* ONTUMaNbHO ANAa npeasapuUTesIbHO
OTCOPTNPOBaAHHbBIX AAdHHbIX



Indexing

812

467

883

564

330

846

Min: 330 Min: 3
Max: 883 Max: 42746




Bloom Filtering

* BepOATHOCTHAA CTPYKTYypa

* Bonpoc: lNpucytcTByeT M anemeHT B BbIOOPKeE
* OTBeT: «BepoATHO Aa» / «TOYHO HeT»

* BKAtovaeTcAa Ana onpeaenieHHbIX KONOHOK

* [lone3eH ANA HEYUCNOBbIX KOJIOHOK C HEDO/IbLLMM
KOJINYeCTBOM 3Ha4YeHUM



Bloom Filter withm =23, n=3and k=3

Insertion (n elements) E1 E2 E3

Bloom filter (m bits) 1‘(@@ 3 (0] 1‘(@@ i @@/@ 0 h (0] s @@@@@‘1 (0]

E4 E2 E5
Testing membership (probing) (true negative) (true positive) (false positive)



ORC Hive Parameters

Key

orc.compress
orc.compress.size
orc.stripe.size
orc.row.index.stride
orc.create.index
orc.bloom filter.columns

orc.bloom filter.fpp

Default
ZLIB
262,144
67,108,864
10,000
true

0.05

Notes

high level compression (one of NONE, ZLIB, SNAPPY)

number of bytes in each compression chunk

number of bytes in each stripe

number of rows between index entries (must be >=1000)

whether to create row indexes

comma separated list of column names for which bloom filter should be created

false positive probability for bloom filter (must >0.0 and <1.0)



I

)

DN
_

ORC + Hive




Parquet



Parqguet

* KONOHOYHbIN popmaT

* MMpoekT Cloudera & Twitter

* ®annbl penatca Ha Row Groups

* Cxema n meTagaHHble XpaHATcA B Footer
* [lognep*Ka BNOXKEHHbIX CTPYKTYP

* Moppeprkka Schema Evolution



Parguet — cTpyKTypa Footer




Parquet - cTpyKTypa danna

* ROW GROUPS

* Ob6beanHAET AaHHble
CTPOK

* Coctout ns COLUMN
CHUNKS
* COLUMN CHUNKS

* [locnepoBaTenbHble
AAaHHble OAHOMN KOIOHKU

* Coctout n3 DATA PAGES
N ONUMOHANLHO
DICTIONARY PAGE

* DATA PAGES

* (CxKaTble AaHHbIe
* [laHHble no ~8KB

Parquet file

Row group 0

Column A chunk 0

Column B chunk 0

Column x chunk 0

Column Z chunk 0

Row group N

Footer (file, row group and column metadata)

/| Column x chunk n

Page 0
{ Page metadata ]
[ Repetition levels ]
[ Definition levels ]
[ Encoded values }

Page 1

Page 2

Page M




EAVMHWLUbLI Napannenmsaumm

* MR task - File/Row Group
* |O - Column chunk
* Encoding/Compression - Page



Parquet - Row Groups

HDFS block




Column chunks and pages

——




Parquet — npemmyLLecTBa

* KONOHOYHbIN popmaT
* DPPeKTUBHOE CKATNE U KOAMPOBAHUE
e Column projection: yntaem 3anpawiMBaemble KONOHKMU

* PnnbTpauma Ha yposHe Row group
* Footer CTaTUCTUKU C Leq1bio UICKNHOYUTD Row groups
* Dictionary pages c uenbto Uckato4nTb Row groups

* PnnbTpauma Ha yposHe Page
* icnonb3yem CTaTUCTUKKU Ha ypoBHe Page



KoanposaHue: Incremental Encoding

Led Zeppelin ENCODING 0 Led Zeppelin

Led Zeppelin_lII 12 I
Led Zeppelin_llI 15 |
Led Zeppelin_IV 14V

58 bytes* - 24 bytes*
58% Reduction

*not counting delimiters




KoanposaHume: Dictionary Encoding

Atlantic
Atlantic
Atlantic
Atlantic
Atlantic

Atlantic

Swan Song
Swan Song
Swan Song
Swan Song

84 bytes*

ENCODING
0 = Atlantic
1 - Swan Song

~98% Reduction

RPRPRRPFRPOOCOOO0O0O0O

1.25 bytes + dictionary size




Bce cxembl KOAMPOBAHWUA

* Plain (bit-packed, little endian, etc)

* Dictionary Encoding

* Run Length Encoding/Bit Packing Hybrid
* Delta Encoding

* Delta-Length Byte Array

 Delta Strings (incremental Encoding)

* https://github.com/apache/parquet-format/blob/master/Encodings.md



https://github.com/apache/parquet-format/blob/master/Encodings.md
https://github.com/apache/parquet-format/blob/master/Encodings.md
https://github.com/apache/parquet-format/blob/master/Encodings.md

Parquet — Slice & Dice

File Metadata

Coll 7 Col2A Col2B

- Metadata
- R Values

- D Values
- ENCODED DATA




®uNbTPblI Ha YpoBHe Dictionary

* Dictionary (chosapb) — cnncoK Bcex
BCTPEYAOLWMXCA 3HAYEHUMN

* 3HaYeHune OTCYTCTBYET - NponycTuTb Row Group
* KaK Bloom filter, Ho 6e3 false positives

* Korpa 3To nones3Ho:

e KO/IOHKa OTCOPTMPOBaHa Ha ypoBHe daina, Ho He
rmobanbHO

* HebonblloOe KONNYEeCTBO 3HAYEHUM

dict dict dict



BnoXeHHble CTPYKTYypbl

Nested record shredding/assembly

e Algorithm borrowed from Google Dremel's column 10
¢ Each cell is encoded as a triplet: repetition level, definition level, value.
¢ | evel values are bound by the depth of the schema: stored in a compact form.

Schema: Columns Max rep. |Max def.
message Document { level level
required int64 Docld; D I 0
optional group Links { _) ocId
repeated int64 Backward; .
repeated int64 Forward; Links.Backward -
)} Links.Forward 2
Record: Column Value |R D
DocId: 20 DocId 20 0 0
Links > Links.Backward 10 0 2
Backward: 10
Backward: 30 Links .Backward 30 1 2
Forward: 80 -
Links.Forward 80 0 2




Dremel made simple with Parquet

Repetition level

Schema:
message nestedLists {
repeated group levell {

repeated string level2;

Records:
[[a, b, ¢], [d, e, £, g]]
[[h], [i, J]1]

l

Columns:
Level: 0,2,2,1,2,2,2,0,1,2
Data: a,b,c,d,e,f,g,h,i,]

0 1
Nested lists > Clevell
levell

Clevell D

level2: ¢

level2: d

level2: e

level2: f

level2: g

C Nested lists >

levell

level2: h

BEENEEE BRE

Y]

new record
new level2 entry

new level2 entry

new levell entry

new level2 entry

new level2 entry

new level2 entry

new record

new levell entry

new level2 entry


https://blog.twitter.com/engineering/en_us/a/2013/dremel-made-simple-with-parquet.html

[Tonmep

Released

PeakChart.UK

Certification.BVMI

Certification.RIAA

(omitted for space...)

Led Zeppelin 01/12/1969 Atlantic 6 8x Platinum
Led Zeppelin Il 10/22/1969 Atlantic 1 Platinum Diamond
Led Zeppelin Il 10/05/1970 Atlantic 1 Gold 6x Platinum
Led Zeppelin IV 11/08/1971 Atlantic 1 3x Gold Diamond
Houses of the Holy 03/28/1973 Atlantic 1 Gold Diamond
Physical Graffiti 02/24/1975 Swan Song 1 Gold Diamond
Presence 03/31/1976 Swan Song 1 3x Platinum
In Through The Out | ¢ /15 /1979 Swan Song 1 6x Platinum
Door

Coda 11/19/1982 Swan Song 4 Platinum




[Tpmep — cxema

COLUMN NAME Title
OPTIONAL / REQUIRED / REPEATED OPTIONAL
DATA TYPE BINARY
ENCODING INFO FOR BINARY 0:UTF8
REPETITION VALUE R:0
DEFINITION VALUE D:0

TITLE: OPTIONAL BINARY O:UTF8 R:0 D:1
RELEASED: OPTIONAL BINARY O:UTF8 R:0 D:1
LABEL: OPTIONAL BINARY O:UTF8 R:0 D:1

PEAKCHART.UK: REQUIRED INT32 R:0 D:0



[Tomep — CTpOKa AaHHbIX

TITLE = LED ZEPPELIN IV Title = Led Zeppelin IV

Released = 11/8/1971
RELEASED = 11/8/1971 Label = Atlantic

LABEL = ATLANTIC PeakChart:
PEAKCHART.UK = 1 .AUS = 2
PEAKCHART.AUS = 2 UK =1
- = .US = 2

PEAKCHART.US = 2 Certification:
CERTIFICATION.ARIA = 9X PLATINUM .ARIA = 9x Platinum
CERTIFICATION.BPI = 6X PLATINUM -BPI = 6x Platinum

- = .BVMI = 3x Gold
CERTIFICATION.BVMI = 3X GOLD .CRIA = 2x Diamond
CERTIFICATION.CRIA = 2X DIAMOND .IFPI = 2x Platinum
CERTIFICATION.IFPI = 2X PLATINUM LNVPL = Platinum

: B .RIAA = Diamond
CERTIFICATION.NVPI = PLATINUM .SNEP = 2x Platinum

CERTIFICATION.RIAA = DIAMOND
CERTIFICATION.SNEP = 2X PLATINUM



dakTopbl BbIbOpa popmaTa

* MHCTpYMeHTbl Ansa o6paboTKM M 3anpocos

e JBo/OUMA Mmogenun AaHHbIX (Schema Evolution)
* Pacwennenue (splitability) ¢pannos c AaHHbIMMK
* Komnpeccmna gaHHbIX

* Bpemsa oTknmKa (latency)

* Tun Harpy3ku (Write / Read)



CpaBHeHMe OPMATOB AaHHbIX

Schema Evolution
Support

Compression

Splitability

Most Compatible
Platforms

Row or Column

Read or Write

Avro Parquet ORC

3 D
9 O
9 O

Impala, Arrow

Kafka, Druid Drill, Spark Hive, Presto
Row Column Column
Write Read Read

Source: Nexla analysis, April 2018



MNHTepecHble maTepuabl

Faster Performance for Selective Queries

Parquet performance tuning: the missing guide

1.1 Billion Taxi Rides: Spark 2.4.0 versus Presto 0.214

Benchmarking Apache Parquet: The Allstate Experience

Hadoop File Formats: It's not just CSV anymore

Dremel made simple with Parquet

Fast Access To Your Complex Data - Avro, JSON, ORC,

and Parquet



https://blog.cloudera.com/blog/2017/12/faster-performance-for-selective-queries/
https://www.slideshare.net/RyanBlue3/parquet-performance-tuning-the-missing-guide
https://tech.marksblogg.com/billion-nyc-taxi-rides-spark-2-4-versus-presto-214.html
https://blog.cloudera.com/blog/2016/04/benchmarking-apache-parquet-the-allstate-experience/
https://community.hitachivantara.com/community/products-and-solutions/pentaho/blog/2017/11/07/hadoop-file-formats-its-not-just-csv-anymore
https://blog.twitter.com/engineering/en_us/a/2013/dremel-made-simple-with-parquet.html
https://youtu.be/aIcxFIyL6xo

PepreKkcuA

* Y10 Bam 3aNOMHUAOCH HosbLLe BCero
* [TponTn onpoc



Bawin Bonpochk!?




