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Ornasienue

B jokymeHTe LpuBeieHO Kparkoe onucaHue uHrerpaumu Kiacrepa Arenadata DB u kiacrepa 6pokepa
coobmenuii Kafka.

Important: Konrakraas uadopmaius ciyzk0bl moaaepkku — e-mail: infoQarenadata.io



mailto:info@arenadata.io

I'maBa 1

ADB to Kafka (kafka-connector)

1.1 VYcrTaHoBka c nomouwbio ADCM

s yeranoBku KoHHEKTOpA ¢ momotnbio ADCM tpebyercs mucTamnupoBarh cepsuc PXF' Ha Bce cerMeHTHBIE
HOJIBL KJIACTEPA, & TAK2XKE B CIIHCKe cepBUCOB BbiOparh cepsuc ADB to Kafka. IIpu sToMm HEOOXOmuMbIe aKeThbl 1 (Paiiibl
ABTOMATUYECKU YCTAHABJIUBAIOTCH HA MAIUHBI KJIACTEPA.

1.2 VYctaHoBKa 13 rpm-nakeTos

VceranoBka U3 rpm-TmakeToB mpe/nosaaraet, 9To B kiacrepe ADB ycranosien cepsuc PXF.
st yCTAHOBKHM KOHHEKTOPA M3 IPM-IAKETOB HEOOXOINMO:
1. Vcranoeuts maker kafka-connector na Bcex xocrax kjacrepa ADB, rue ycranosyen cepsuc PXF

2. Hobasuts B daiin /etc/pxf/conf/prf-profiles-default.zml na xaxmoMm xocre Kiacrepa CJAEAYOILYIO CEKIHIO:

<profile>

<name>kafka</name>

<description>A profile for export data into Apache Kafka</description>

<plugins>
<accessor>org.greenplum.pxf.plugins.kafka.KafkaAccessor</accessor>
<resolver>org.greenplum.pxf.plugins.kafka.KafkaResolver</resolver>

</plugins>

<optionMappings>
<mapping option="BOOTSTRAP_SERVERS" property="kafka.bootstrap.servers"/>
<mapping option="BATCH_SIZE" property="kafka.batch.size"/>

</optionMappings>

</profile>

3. Ilepesamyctuth cepBuc PXF' Ha Bcex XOCTaxX KJIacCTepa.

1.3 lNpumep ncnonb3oBaHus

CREATE WRITABLE EXTERNAL TABLE kafka_tbl (a TEXT, b TEXT, c TEXT)
LOCATION ('pxf://<topic>?PROFILE=kafka&BO0TSTRAP_SERVERS=<server>')
FORMAT 'CUSTOM' (FORMATTER='pxfwritable_export');

INSERT INTO kafka_tbl VALUES ('a', 'b,c', 'd'), ('x', 'y', 'z');




1.3. Ilpumep uCmoIL30BaHUS

DROP EXTERNAL TABLE kafka_tbl;




I'maBa 2

Kafka to ADB (kadb-fdw)

kadb-fdw - sro paciumpenne ais ADB/GPDB, nossossiolee Tpon3BOIUTh TPAH3AKIIMOHHYIO 3arPy3KY JaHHBIX
n3 KJjacrepa Opokepa cooomenmit Kafka.

Ocobennocru:

AVRO jecepeanusaiust;
e Xpamnenne cmerennii Kafka sue xmacrepa Kafka, ma cropome morpeourers;
e IMonaepxkka rpansakuuit ADB/GPDB;

o Ilonnepxkka Kerberos-ayrenrudukanum.

2.1 Ycranoska c nomouwbio ADCM

s ycranoBku KOHHEKTOpA ¢ moMornbio ADCM tpebyerca nucranmmposars cepuc PXF Ha BCe CerMeHTHBIE
HOJIBI KJIACTEPA, & TAKXKE B CIIICKE CepBUCOB BbIOpaTh cepsuc Kafka to ADB. Ilpu sToMm HEoOXonuMbIe MakeThbl 1 (Paiiibl
ABTOMATUYECKH YCTAHABIUBAIOTCH HA MAIIWHBI KJIACTEPA.

Important: IIpomecc  ycramoBku BKJjIOYaer B cebs  BbimojHeHWe —ciaeayiomeit komauas: RESET
client min messages

2.2 SQL-nuTtepdeiic

2.2.1 lpumep

-- Create a SERVER
DROP SERVER IF EXISTS ka_server;
CREATE SERVER ka_server
FOREIGN DATA WRAPPER kadb_fdw
OPTIONS (

k_brokers 'localhost:9092'
)

-- Create a FOREIGN TABLE

DROP FOREIGN TABLE IF EXISTS ka_table;

CREATE FOREIGN TABLE ka_table(fieldl INT, field2 TEXT)
SERVER ka_server




2.2. SQL-unaTepdeiic

OPTIONS (
format 'avro',
k_topic 'test',
k_consumer_group 'my_consumer_group',
k_seg_batch '100',
k_timeout_ms '1000',
k_initial_offset '42'
)

-- Issue a SELECT query as usual
SELECT * FROM ka_table;

2.2.2 Tabnuua cmelleHuni

B xome ycramoBkm paciimpenus co3maeTrcs ciayxKebOHas cxema kadb, comep:kamasi Tabmmiyy kadb.offsets. B
JIAHHYIO TaDJIMILy MMOMENIAI0TCs Mapbl COOTBETCTBUN HAPTUIUsI-CMEIIEHUe it JTII000H KOraa-mubo co3aaBaBIieiicss B

rekyeit 6ase suemueit Tadbiuipl (FOREIGN TABLE).

Tabmurer unentudunupyiorcs mo 3uadennio OID, KOTOphIii MOXKHO y3HATDH, BBITIOJIHUB CJIEAYONIYI0 KOMAHLY:

SELECT '<table name>'::regclass::oid;

[Ipu Bomoanennn SELECT-3anpoca x BHermHe# Tabauie urenwe coobmennit 3 Kafka mponssoanTcs, Hadnmnas
CO CMEITEeHNs, YKA3aHHOTO /IS JAHHOM BHemHell Tabmipl B Tabaure kadb.offsets.

Cwelrienrsi MOXKHO U3MeEHTH pU moMoru obbraaoro SQL-3anpoca k Tabiune kadb.offsets.

JI71s1 HOBBIX TIAPTHIIHIL, 3aMuceil 0 KOTOPBIX HeT B Tabsuile kadb.offsets, HAYAIbHOE CMEIIEHNE TI0 YMOTIAHUIO
yCTaHABIUBAETCA paBHbIM () (3HAYEHHE MOXKET ObITH U3MEHEHO B mapamerpe k_initial_ offset).

[Tocse ycmermroro Bemosnerns SELECT-3ampoca Kk BHerHell Tabmie cMernenre 0OOHOBIAETCS B COOTBETCTBUU
co 3HaYeHusIMu, noaydenubivu or Kafka. Hampumep, eciu mociegaee npoynTaHHOe COOOIIEHNE U3 HEKOTOPO AP TUIUI
nMeso cMernenne 84, 3HaYeHne CMEIIeHns /i JaHHoi maprunun B Tabsuie kadb.offsets Oymer paBHbIM 85.

2.2.3 Onuwuu BHewHux Tabnuy,

s cepsepa (SERVER) u suermneit Tabiunsl (FOREIGN TABLE) BO3MOXHO yKa3aHuWe ONIUI B BUIE MaphI
KJIIOYU-3HAYUEHNE.

Omnruu, onpejieieHHbIe JJI CepBepa W BHENIHed TaOJuIbl, He OTJIUYATCA ApYyr OoT apyra. WHbIMEU cloBaMwu,
HE UMeeT 3HAYEHWS, I KAKOrO 00beKTa OHU ObLin yKazaHbl. OIHAKO OIIUH, ONPEIeIEHHBIE JJis BHEIIHEH TabaIulbl,
6oJiee IPUOPUTETHBI, YeM OLLUKU cepBepa (B ciydae, eciu /i 060uX 00beKTOB Oblia yKA3aHA OJUHAKOBAsL OLIUS).

Ilonaep>knBaeMble OIIIAN:

k brokers

Obasamenvha.

Crucok 6pokepoB Kafka, pa3mesleHHBIN 3amsaTbIMU, TIe KaxKIbIH 3JeMEHT — 3TO CTpoKa BHAa <host> wan
<host>:<port>.

k _topic

Obasamenvha.



https://www.postgresql.org/docs/9.4/datatype-oid.html
https://gpdb.docs.pivotal.io/6-10/ref_guide/sql_commands/CREATE_SERVER.html
https://gpdb.docs.pivotal.io/6-10/ref_guide/sql_commands/CREATE_FOREIGN_TABLE.html
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WNuenrudukarop ronuka Kafka.

k consumer group

Obasamenvha.

Nnenrudukarop rpynnsr norpeduresneit Kafka.

k initial _offset

Heompuuyameavroe yeaoe wucro. 3uauenue no ymosaruso: 0.

Cwernierne, KOTOPOE CJIEAYeT UCIOIH30BATH JIJIs MAPTHUINH, 3aMCell 0 KOTOPBIX HET B MaOAUUE CMEULEHUT .

k allow_offset increase

By./Leeo 3HaYEHUE.
3nauenue no YMOAHYAHUNO ! true.

[To3BOTATH KOHHEKTOPY ABTOMATUYIECKH YBEJIUINBATDH CMEIIEHHe sl JTI000H HapTUIINK, €CJIU OH OOHAPY 2KUBAET,
YTO HAUMEHBITIEE CMEIIEHNe CPeIu CyInecTByommux coodennii B Kafka 60mbime, uem cmernenne, XpaHsimeecs B madauye
cmewenutl, M 9eM 3Haderue omimu k_initial_ offset. B ciaydae, ecm onmmsa wmeer 3uadenue false, n HanMmenbiee
cmernenue cyrecrByomiero B Kafka coobienust 60bIme, 9eM KelaeMoe Ha9aJIbHOE CMEINEHNE, TeHEPUPYETCsl OIHOKA.

k _seg batch

Obasamenvha.
Ionrosicumenvhoe yeaoe wucao.

Makcumasnbroe KonmdectBo coobmmennii Kafka, 3ampammusaemoe kaxapim cermenTom Kiacrepa ADB/GPDB.

[Ipu Bemmosrenun 3ampoca ¢ ycaosuem LIMIT coobmenus B Kafka npomomxaror 3anpammuBarbes bardamu. B
pesyJbrare CMEIIeHus B MabAuye cmeuwenut YCTAHABIUBACTCS HA OCHOBAHUU MOCAEOHE20 TOTYYE€HHOrO COODIEHWUsT
JUIS KaK/I0¥ apTUIUK, JaKe eCJIU JTaHHbIE He COIEPKAJIUCh B PE3YJIbTaTax 3ampoca.

[Mpu moctukennn koura napruimn Kafka ormpasisier cnenuanbaoe coodmenne. Takum 06pa3om, ecyiv 3Ha49eHne
k_seg_batch MeHbIle, YeM YHCIO MapTHIMi, onpenenenHoe mias oxHoro cermeHra ADB/GPDB u k_seg_batch
9TUX MAPTUNXN OBLIO MOJHOCTHIO MPOYUTAHO, MOXKET BO3HWKHYTH CUTYyalldsi, IPUA KOTOPOi He Oymer mpodnTaHo
HUKAKHUX [OJIE3HBIX JaHHbIX. [1o 10l npuuunne onnus k_seg_batch doastcra 6oms boavuse, 4em MAKCUMANBHOE YUCAO
NAPMUYUT ONPEIEAEHHBT OAS% 00HO20 CE2MEHMA.

k timeout ms

Obasamenvha.
Heompuuameabhoe yenoe 4ucao.

Bpems oxxkunanus BommosHenusi 3anpoca K Kafka B mummucekysmax. 3a ato spems Kafka-kmumentom GymyT
u3BJIEYEHbI U npejcraBienbl B kadectse pedyiabrara SELECT-3anpoca Tosbko coobuienus, pocrynubie B Kafka B aror
MEPUOJT BPEMEHH.

SELECT-3ampoc MOXKeT BBIOJHATHCA ObIcTpee, ecan B Tonnke Kafka mocrarodno coobremrmii.
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Peasnbnoe Bpemsi  BoinosiHenusi SELECT-3anpoca  wmoxker Obirh  3HauuTesibHO  Oosbine.  [jis  omenku
MaKCUMAJIbHOTO 3HAYEHNS UCTIOJb3YUTE CIIEIYIONIEe BHIPAYKEHHE:

[duration] = [k_timeout_ms] * (2 + ceil( [number of partitions] / [number of segments in cluster] ))

Bonee Bcero mHa AIMTEILHOCTH 3ampoca Bausiior maprunmu Kafka, B KOTOpPBIX HEZOCTATOYHO COOOIEHMIA:
KOHHEKTOD OXKM/IAeT HOSBJIEHUs] B ITUX MAPTHUIMAX HOBBIX COODIEHMi B TeueHue k_ timeout ms MUJIIECEKYH/I.

Ha nekoropsix sranax semnonaenus SELECT-3anpoca ero npunyaurenbHasi OTMEHA MOXKET ObITh HEBO3MOXKHA,
J10 OKOH4aHus nepuoja k timeout ms.
k security protocol

Obasamenvna, ecau ucnoavayemca Kerberos-aymenmugdurayua.

ITpoTrokoa 6e30macHOCTH, KOTOPBIH HEOOXOAMMO MCIONIL30BaTh A nmoakmiodenns K Kafka. B mannbiii MmomenT
JIOCTYTIEH TOJBKO MpoTOoKOJ sasl plaintext.
kerberos keytab

Obasamenvha, ecau ucnoavayemes Kerberos-aymenmugduranyus.

[Iyts mo keytab-daitna mis Kerberos-ayrentudukanuu. 9tor daiti 101KeH ObITH JOCTYTIEH IJIst TIOJIb30BATEs,
OT HMEHH KOTOPOT0 TPOMCXONT 3amyck nporecca ADB/GPDB, a Takzke J0JIKeH IPUCYTCTBOBATH Ha, KasKIOM CEIMEHTE
kiacrepa (110 OHOMY M TOMY K€ IyTH).

YcranoBka ganHo# onmuu BKaouaeT Kerberos-ayrenTudukaiimrio.

kerberos _principal

Snavenue no ymoavaruro: kafkaclient.

Nmsa Kerberos-npunnunagia KianenTa, Koropblil nosy4daer gocryun K Kafka.

kerberos service name

Snavernue no ymoavarnur: kafka.

Nwmsa Kerberos-npunnunasna, kotopsiit ucnonb3yer Kafka (me Bkmodas /hostname@REALM).

ITpu ykazanuu ganunoro napamerpa librdkafka nepemaer ero smadenue kax mepBbiil apryMenT (service) B BbI3OB
sasl client new()
kerberos min time before relogin

Heompuuyameavroe yenoe wucao.
3navenue no ymoswarnuro: 6000.

MunumaabHOe BpeMsd B MUWIIJIMCEKYHIaX MeEXKIy TMTOUbITKaMU OOHOBJICHUST KJIIOYA. ,I[.HH OTKJIIOYEHU A
ABTOMATUYECKOIO OOHOBJIEHUST KJIIOYa, HEOXOJAUMO BBICTABUTH OIIITUIO B 3HAYCHUE 0.



https://linux.die.net/man/3/sasl_client_new
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format

Obasamenvha.
O0no us npedonpedescnnvir snavenuti (6es yuema pezucmpa,).

®opmar cepeasM30BaHHBIX JAHHBIX:
® avro

® CSV

avro_schema

AVRO-cxema, koTopyio mHeoOXoauMO ucnoiab3oBarh. lecepuanuzoannas AVRO cxema mpencrabisier u3 cebst
JSON. Tlomyuaemble coOOIIEHUS JECEPUATUIYIOTCS IByMsI CHOCODAMMU:

e Eciu npucyrcrByer ommus avro_schema, MCIOJIb3yeTCs yKa3aHHas cxeMa (COOOIIEHUE TaK K€ JOJKHO OBbITh
npezcrasneno B OCF dopmare)

e B nporuBHOM ciiydae, cxema u3BjekaeTcsa u3 noaydentHoro coodbmienns 8 OCF dopmare.

Important: Ilonn30Baresnbckas cxemMa HE MOXKET OBITh BAJIUAWPOBAHA. KCaW peanbHAs CXeMa He COOTBETCTBYET
YKa3aHHOII, Aecepuasm3aiius 3aBepinaercs ¢ omubdkoit FRROR: invalid memory alloc request size. Ilo 31oit mpuunne
Ol A avro_schema JOJIZKHa HCIIOJIb30BAThCA TOJIBKO B IEJAAX IOBBIIIEHUA IIPOU3IBOJUTEIIBHOCTH MW TOJIBKO IIOCJIE
THIATEIbHOI'O U3y4Y€HuAd.

Ccsv quote

O0uHowHbBLT CUMBOA, NPEICTNABUMBLY 00HUM OaTimom 6 merxyuiet Koduposke.

2213

3nauenue no YMOAHYAHUNO !

CuMBo, uCnoab3yeMblil B KadecTBe KaBbraek npu napcunare CSV.

csv delimeter

O0durouHbLl CuMB0A, Npedcmasumblli odnum batimom 6 mexyuiet Koduposke.

a3

3Bnauenue no YMOAHYAHUN:

CuMBOJI, MCTIONTB3YEMbI B KA9eCTBE pa3zenuTess mosei npu napcuare CSV.

csv null
Crpoka, ucnonb3yemasi B kadecrse 3uadenust NULL B CSV.

Ilo ymonswaruro nycmas cmpora unmepnpemupyemcs xax NULL.

csv_ignore header

Byaeso snauenue.
3navenue no ymoavaruro: false.

Nrunopuposars 1mepsyio CTPOKY KazK/I0I'0 COODINEHUs IIPYU ITaPCUHIE.



https://avro.apache.org/docs/1.8.1/spec.html#Object+Container+Files
https://avro.apache.org/docs/1.8.1/spec.html#Object+Container+Files
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csv_attribute _trim_ whitespace

By/Leeo 3HAYEHUE.
3Bnauenue no YMOAHYAHUNO: true.

VYaansars npobesibl B HaUaJe U KOHIE CTPOKM LI KaxK10ro arpubyra (1oJis) 3amucu.

2.2.4 [ecepnannsauyunsa

B nacrosiee spemst pacuupenue kafka-fdw nompepxxkusaer coobinenns Kafka, cepuasim3oBadsblie 1py 1OMOLIT
OIIHOTO W3 CJAEAYIOMNX (POPMATOB:

e AVRO OCF
o CSV
Meron, mecepuanuanu3anyu JT0KEeH ObITh yKA3aH B OLIHAU fOTMat.
BHe 3aBHCHMOCTH OT HCIONB3yeMOro MeTojia Jecepuainusyercss Tonbko coobmenne Kafka, kimou coobrmermst
UTHOPUPYETCS.
AVRO
kadb-fdw npenocrasisier noguepxkky dopmara cepuanmzanuu AVRO OCF ¢ HeKOTOpbIMU OrpaHUYEHUSIMHA.

CxeMa JTOIIKHA COAEPKATh TOJIHKO TTPUMUTHBHBIE THTIBI JAHHBIX WM O0bEIUHEHUsT OJHOTO TIPUMUTHUBHOTO THTIA,
naHHbIx ¢ Tunom NULL.

B Hacrosiiiee BpeMs JIOrHYeCKUe TUILI JaHHBIX He Hoaaep:Kuatorcsa. OHu 00padaTbiBalOTCs KaK OOBIUHbIE TUIILI.

IIpumep cxembr:

{
"na.n].e": HdocH’
"type": '"record",
"fields": [
{
"mame": "id",
"type": "int"
},
{
"mame": "text",
"type": ["string", "null"]
},
{
"name": "issued_on",
"type": "int",
},
]
}
Ccsv

[Momuepzkka CSV peanuzobana upu oMoy libesv. Takum 06pa3oM, yUUTHIBAIOTCSA BCE COIVIalleHus O popMare
CSV, ycranasmuBaembie 310 6ubanorexoii. [lepeuens cormarnenuit mpeacrapies B qjannom nokymente. Crenudukarims
CSV ompenenena B RFC 4180.

[Mpunumasi BO BHEMAaHUE 3TH pekoMernganuu, kadb-fdw ucnonb3yer cienyiomue npasuia napcuuara CSV:

e Ilons (arpubyrbl) pasiensiorcs ClenualbHbIM CUMBOJIOM (pasdesumenem);

10



https://avro.apache.org/docs/1.8.1/spec.html#Object+Container+Files
https://avro.apache.org/docs/1.8.1/spec.html#schema_primitive
https://github.com/rgamble/libcsv
http://www.creativyst.com/Doc/Articles/CSV/CSV01.htm#FileFormat
https://avro.apache.org/docs/1.8.1/spec.html#schema_primitive
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o Crpoku (3ai1ucu) pasiessorcs CUMBOJIOM HOBOW CTPOKU;
e Ilojie MOXKET ObITH 3AK/IIOYEHO B CHEIUAIbHBIE CUMBOJIBL (KaAGbIUKU);
e Ilonsa, comepsKalye CHMBOJ Pa3Ie/INTeNs, KABBIYKU UM HOBOH CTPOKH, MOJKHBI OBITh 3aKTIOYCHBI B KABBIYKH;

o Kaxk/plil CUMBOJI Ka6biuKU J0JIZKEH ObITh SKPAHMPOBAH IyTeM ero jybiupoBanus (10OABJIEHUS WIAEHTUIHOIO
CUMBOJIA TIEPE]], HUM );

e Ilycroe mosie Bcerga naTEpPpETUpPYETCA KaK 3HatMeHne NULL;
e Ilycrbie CTPOKYM UTHOPUPYIOTCS;

e IIpobGesnbl B Havae W KOHIIE IIOJIsA, HE 3aKJIIOYEHHOIO B KABBIYKHU, YIAISAIOTCS, €CJIM COOTBETCTBYIOMAS ONUUA
BBICTABJIEHA B 3HAYEHME true.

3uadennss MOryT OBITh KOHBEPTHPOBAHBI B Jii000i Twn ganabix PostgreSQL. Hcmons3yembie mpasuiia
KOHBEPTAIIUN AHAJIOTHYIHBI TIPABUIAM, TIPUMEHSIEMBIM JIJIsT BXOIHBIX JAHHBIX psql.

2.3 lNpumepbl ncnonb3oBaHUA

2.3.1 Tabnuuya gnsa aavHbix B popmate AVRO

DROP SERVER IF EXISTS ka_server CASCADE;
CREATE SERVER ka_server
FOREIGN DATA WRAPPER kadb_fdw
OPTIONS (
k_brokers 'localhost:9092'
)

CREATE FOREIGN TABLE ka_avro_table(
i INT,
t TEXT
)
SERVER ka_server
OPTIONS (
format 'avro',
k_topic 'my_topic',
k_consumer_group 'my_consumer_group',
k_seg_batch '5',
k_timeout_ms '1000°'
)3

2.3.2 Tabnuuya gna aavHbix B chopmarte CSV

DROP SERVER IF EXISTS ka_server CASCADE;
CREATE SERVER ka_server
FOREIGN DATA WRAPPER kadb_fdw
OPTIONS (
k_brokers 'localhost:9092'
)

CREATE FOREIGN TABLE ka_csv_table(
i INT,
t TEXT
)
SERVER ka_server
OPTIONS (
format 'csv',

11




2.3. Ilpumeps! UCIIOIH30BAHUS

k_topic 'my_topic',
k_consumer_group 'my_consumer_group',
k_seg_batch '5',
k_timeout_ms '1000'
)3

2.3.3 Tabnuuya c Kerberos-ayteHTundpumkaumueii

DROP SERVER IF EXISTS ka_kerberized_server CASCADE;

CREATE SERVER ka_kerberized_server

FOREIGN DATA WRAPPER kadb_fdw

OPTIONS (
k_brokers 'ke-kafka-sasl.ru-centrall.internal:9092'
k_security_protocol 'sasl_plaintext',
kerberos_keytab '/root/adbkafka.service.keytab',
kerberos_principal 'adbkafka'

)3

CREATE FOREIGN TABLE ka_table(
i INT,
t TEXT
)
SERVER ka_kerberized_server
OPTIONS (
format 'avro',
k_topic 'my_topic',
k_consumer_group 'my_consumer_group',
k_seg_batch '5',
k_timeout_ms '1000'
OE

12
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