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1.1 ZEIAEN AT RN

—MHEERA—KS, HE—MEEBRREENAME—IX
MTFSET|EM LR “L2INE” BEKR (RITTFRHXETE)
1. —MEEEREGRS A ER ( SBHEMIAIKrbServerfiLdapServer ) o
2. R (fFlinTomcat ) EizfTAPP, — B EFEAPPETRI—1EE.

1.2 ZEINENBHAHAZEN

S EEMZEEN TR
1. WSNEREEISNEKS, NRERREREKS.
2. HIKSHUREMERNER .

SASRRAS 01 (2024-04-29) WRIERE © LEARITERARERAF L



Mapreduce ARSS
HHFEIE 2 ClickHouse

ClickHouse

2.1 ClickHouse N FAFFA RN

ERLTENLZEIR, NEEFRILEEZERIESRS RO E—2
WNRERFNLZ IR, TEifH TkerberosthiE, WEBRSIRSEFPichIBtE—2, B
B—MEEFERNXZERIRTERNER, IRFER—H, 2SBEFRAMILY,
BREN S RIETENIT .
ClickHouse JRFBIHZ=— Zookeeper R
ClickHousesg{k#fiZookeeper, XiZookeepera T AKEANEGIRE, RE—
ClickHousePR&Z I =—"Zookeeper, BEEINE RS .
SIEERASIERNS XFEBIIRSIFE

MergeTree5|%, HiERLDXBRIFZZHITERAGFMERN, THITHEIESIE,
ERD XAILABMBE TRIEIES Y, mDEHERYIRE .

MergeTree5 |ZESIRIBRS | FEHITEURHEF, FFBRYEindex_granularityBIEcE 4R
iﬁ&ﬁ?ﬁ%lo IRIERS |FEREE, sERETEHIR, HAOBIRREE, KAXKIEAEAH
Beo

KitbE/DSTRATEN
ClickHousef9EIREIEIBANE S E R —EIZ MpartX 4, NRdata partidI2NES
merge/EHTE KA, EELHUNRSSEZINEIEEA . BX—XEAN10A1T, BUAE
I URIEN o

ARVHMFERFAEEEFNAYE . BRISEESERNERE
SRR EEZATE . AR HERBE TR TIzE S & LRAEH R

BROHAR)NCRYEABRBILIZ, BR(FMR)FBIEZ
MFFZULROE S, aeRE, BEREMEETA.
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FRANRITHEPEE BEI SRR Eas RIHIETE

HEN=EEERA, FTEZRHIEIIEBEHIEE. MergeTree5|ZEERAIHE
XIFHIFERIMFRAITIL, HFFRPIYETHIRT, ClickHouse =S e I R AR
BRIBOME. WRHPEA, E—FIRIFFAEHIETHE, UClickHouse2 N RS
MERIX N2 XBR FRIFIN G . SRAEIREIHIRT, ClickHouse 2 MPRERF BRI MAY

17,

SNEBHHRIERIR S AR S

ClickHouse N SZHFE RS NRISESIRIE . BII/MBSNERIZFIERIRS, L%
MURRIEHESARE, WdropdNAIHDKEE, SREEEREHSNZDTXH
;EO

£l#E ClickHouse A ihFRATFEEEETS partition by <=, FTNIFE Manager £/
ClickHouse HHEEBRE T EZRHTIER
ClickHouse#E T NEEX REWBHITIER KR D X FE, MNREIERIE

BfFERpartition bygliEHS X, MFEManager ERIClickHouse T8 RE T £ T1ZZF
HiTERE

join EiFRN/NEREA

FFRIOINEY, BAFRIENHIINGT, BRIEARMIBEHARMTE, B\*x
BEGR, FOTCESIERRE . RIBEBRIBR, KFKjoin/\FRaIMRELL/\EjoinK
RAVEEEEHERAIEF

2.2 ClickHouse M AEERIN

BEIERAHEE

ClickHouse M MEERERZE KA T FHITAIENE, BIE—EIE, BRALSHERS
R —FHICPUEHIT, FRLAClickHouseXdEHAEIERIMSRIFAIAE . BESEIARY
EAFAREZ100, AJLMRIESEIMASIEREALEE, BINA#EIZ200,

SEGESIGAN, ERETRENGHHGHT, BRREREREDAXIDIERE

ClickHouseSZiHEZERFHEE T =B, NREAEFE—BT R, eSS
ZORNEDTAHBEEEHARS . @8iERClickHouseBalancerak& Eth taE 1518
RS, HEEERLY, BHAIEME,

GERESXHE, ERSXEE—TLUR, sRFREMRZE
1. EEUERoYYYYMMDD(FEFERpt dIFRS KR, FFEpt dRdatesB,

2. WMRISBHEFEM/NTSOX, EFRtoYYYYMMDD (REFEpt_d).
toYYYYMMDD (FERZFEpt_h)EAE S X§E, EtoYYYYMMDD (FR=FEpt_h) 2
BU/NEFEL

3. NBRRE2EHIE, BNERFERBMOX, FlaitoYYYYMM(EREFEpt d).
SFEEERHIBESIXNE. 8MUKEHHIESE. SUENREEHERE, 18
EHlpart#E .
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SHUNRFEEARTRERSNFRIEAER, MXRRLRENSENE. #EE
NINEIASKHE
HWIRRRBERAFFAL, SONNTIIBTERISERENR, RRNSEN

IRETREEBANMMNZNNEIESE, RAEIERE. SIRIFERIDH, HEREE
ArSERTId, WETLAUSSSidFRAEAERINE—1FER

R SR SERERRRS RE

ClickHouseR9F3$# 25 | RBIIREIRZRS 1FE, HIRESIRENARERIERS81921T,
BNE8192{THl—RICREZRS IE,

EEFRgEEIN

1. ZTSKE#H), IFNEENEEEEN, BeEaERIRE,

2. ESRE#K, WRSIXEH), B5|IXEHABRMESTR,

3. HBIT10{ZHIFRERSKIETi%16384, HithigH81928& H/IVE.

FHRRESE
FipReIESE

CREATE TABLE mybase_local.mytable
(

“did" Int32,

“app_id® Int32,

‘region’ Int32,

‘pt_d" Date

)

ENGINE = ReplicatedMergeTree('/clickhouse/tables/{shard}/mybase_local/mytable’, '{replica}')
PARTITION BY toYYYYMMDD (pt_d)

ORDER BY (app_id, region)

SETTINGS index_granularity = 8192, use_minimalistic_part_header_in_zookeeper = 1;

(= FEisER
1. &E5|ZEE:

ReplicatedMergeTree: Sz #FRIA4FEAIMergeTree5 |2, thERFERAISIEE,
2. ZooKeeper FHIRERFMIER, BFXoEEFFIAEDEE:

/clickhouse/tables/{shard}/{databaseName}/{tableName}: {shard}2HF%&
R, {databaseName}2HIEEZTR, {tableName}2EHIEZR.

3. order by TEF:
B REERETEEESNFRIEAER ., fXIREIFDIENSENR. 4
EEHMNNEIKHE . HIFFBRAELRZ, BiNFBE4Y, BllmergelENS
BK. HHIFFEARTF AL, MREFEnullE, FEHTEHIRRIR,

4. partition by 9 X=FE&
DEREARITFANL, NRFEPEnE, FEHTEIEEE

5. FRANSHEE:
index_granularity: #RZESIFEEE, HIAR8192,

use_minimalistic_part_header_in_zookeeper: ZooKeeperdh#iEF & aEEIH
MRARBFE A -

6. BEENALISEEMNEREE: https://clickhouse.tech/docs/en/engines/table-
engines/mergetree-family/mergetree/,
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DHRAREFRSE
AR eiESE:

CREATE TABLE mybase.mytable AS mybase_local. mytable
ENGINE = Distributed(cluster_3shards_2replicas, mybase_local, mytable, rand());

EFRIAR:

PHRERSZFR: mybase.mytable,

AHhFRZFR: mybase_local.mytable,

B “AS” XEXDHRRINAME, RIESHARNFEE N IRAIIER—
paXishs &1 NS S gnli)c

cluster_3shards_2replicas: ZiEEEREZFR,

mybase_local: AHBERFFTEES .

mytable: ZAihESZ,

rand(): ANESH, 5 H# (sharding key ) , AILARFRAP—FIRIRIAEUE (40
did ) , tBalLARRECERRIER, WkEY{Erand() . FEIZBERSFRITEHIED
9%, BT ERREERBEX S ERSHSIRNEHE,

intHash64 (user_id) »

HRiE 317 RERAF BRI R/ INH BRI BYER

HEZEES: UInt8/UInt16/UInt32/UINnt64, Int8/Int16/Int32/Int64, Float32/Float64
%, BEAEKE, MREENRK.

ETRERHITHIEDT, FRENERKXR join XERAME(F, X2l join Hifte
{UELAHBZRAY join BRI, IRFHERE
ClickHouse#3foatjoinfoMEALiNE , EINERENISHIRRSMARRESA
ClickHouse . £z joinfIEIMEERAMIER oINS, TMNAEARMNT RITLIEHE
&, EiFEES SHEORRRHSORE . WSEBETHED R AtboinlIER
HHTHIRCR, MaaaRER0RH .

REHAIER part X/

min_bytes_to_rebalance_partition_over_jbod2#FK <2 5FEIBODEH4E Z B HLN
FEfo kpartiae/\size, ZBERBEREBX/NHIE XK.

EZBEREEBA/N, N Fmax_bytes_to_merge_at_max_space_in_pool/1024, B4
clickhouse serveriff2 G =BEEM, FINERS | R VENpartfE LB 5

AZEREFSEIKR, WUREREGpartXEIX &M, than:
min_bytes_to_rebalance_partition_over_jbod’XFmax_data_part_size_bytes ( &
A ETTLAFER I partfImRAK/N ) , NigBpartBeiXZ B &S,

AL =
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Doris

3.1 Doris EEHE

ZETEENBEIZEDorisRATFEEAIMMIFIE .

Doris FEZRAN

o EBIEDorisRISEDHEbucketshy, B MBRIEIEA/N\NRIFE100MB~3GBZ
8, BoXPRASRHEEIT5000,

o RUUEBIISZEIUEBRED K OWERES .
o FRHIDEIABREANS, —REXTREIZ2MFIAE, FIEERBETED
mYSMEREILSE,
- HIEHSRN T EREERINSEEERR SRS EIRER.
-  ERENFAERSQLIISHEEISMICER T £/, LUEA S,
- DREFIRNEE: (A REERASBERTERSMRIIIENSTES.
AERI N EES T EE S SEEIEITR -
SELECT a, b, COUNT(*) FROM tab GROUP BY a,b;

B LHTREES T DHNMIEFRHESHEAK, WRBEBII2/35
12, WEBSEFGEESHEFR.

o 2FHLARHMIERZILERHNSEOI X, hSHXEBHMEESK, /NRAFPXER
3, SBERENMERRIND KD,

o CERAES, HiFRkeyRREXZE, —REN3~51; KZkeyRSHHIIFEENR
18, HIEIESNIERE,

o FMEFAuto Bucket, FIRIBEBNHMIEERHETOX DM, BEEIFIIRASAR
EiFlHAE. Auto BucketRiERkTabletHETZ, RESHEREANNH,

o CUIRRIINVBIAEMREDS2, BOAES, FEILERREIR,

Doris ZEFRZEIN

o ERYIMMEIREEBIZ6, MHMBRENGRE, FENEIESANNEIHR
EETERERSToINTESETUES,
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o VWTFBAAERENXHE, BRMHEIHEILERL, BHEAYE, HEHEE
IARRNIER, JUBIERESX (ELFESX, BOKX) , BEEHEH

EREIRI R XE,
BIERESXARI: FROM ("2000-07-07") TO ("2022-07-07") INTERVAL 1
YEAR

o 1FH~2ZLIREIENT HEALURRES X (DorisAEE—MRADK) , B
RS HEREERIA

o RS EFERIFE30%LAERIFIRIR, MZEIEHFRHashH RS, AER
Random#D#ERRE, HXipSA:

Create table ... DISTRIBUTED BY RANDOM BUCKETS 70...

o ERNENFR_EESRFEAEMAYS, BAGRERS|IRETIGEES, 1%
NEEERHSEHRIFIRRERS], FNE—ITEIERI36NFDIFAIXT
HIEAIRIEEERS| (varcharZsBURY%) REEMLEC 20T, HERIEAREI6NFTS
BHTRISRERS])

o BIHMZKRFNIEIE, WRBERITEEEFE/inFE, TLUFEREIHEZES] ( Doris
2 XKRAFFIASZ3E ) SiEBloomfilter, YR ZEEZIIRIIEREITESFERbitmap
25| ( bitmapZE5|HIEETE10000~1000002 [EIRENLF ) o

o EXRMNTREMAXEKREEBIIFRNE, ATUSMEBEL+IFR, XEEE
B FHEE ., BRERFRABER, FERSAMNIGIERIIFR,

3.2 Doris #iEZEHE

ZEHEENBDorisiiEZ ERTHEBATHNIFIZI .

Doris ¥R E AN
o WAARFEA G HIZE(FHdeleteziZupdateiEATEEHIE, TJLUFACDCHJupsert
B .

o  AENIBSIFHSER INEANRITINRFER, BN S EIHRXIZERATTR
BISREFERNFR . NRVIURINSMGREE, RIENFEREBMIRE, F7&
WSSEIEHR, FLEEXFRNEATERISE, BEERFRS NI EERE:

a. WEAR, ZEREMMNTHTIENNFERIREER . TEERPEN
FENNFFER. HRAFTENFR. SENEHTEENFE,
b. IEEEEFEREIEEAZFOIEAIERP:
INSERT INTO #78/#EHI7% SELECT J5ERIFE FROM EfFEZEZIEH5IHT
%
(1 %88
MRFHIEERK, TR ETESHURIEEIESNEIHE, B/\CPUSIMEMATE
BAhPS SROR, ZREgls, adh:
insert into tab7 select co/ from tab where date <= xx;
c. IR PIERBBIR, BEBNEBESWIHER:
ALTER TABLE /db.Jtbl7 REPLACE WITH TABLE tb/2 [PROPERTIES('swap'
= "true')];

o NWTFELEE, IREITRIEILLERIS, EALBREZENEFMCPUERTR, TEX

SQLzfuserfk 5k EEIFEATATEISEL: query_timeout
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BHEHFFAIE 3 Doris
Doris ZHET N

HATHFERAORSQURIERT, BJLAfERIZE(UISELECT /*+ SET_VAR(query_timeout =
xxx*/ from tablej@iZHint A IR ESessionRIFTE, FEIZEEENREATE,

3.3 Doris fpZHSE
HE S EBAEEDoNsHIRE SR, MRS S TR IR

Doris sp2# M
IR SETIEEUTF-8, HARYIZUTF-8,

Doris fpR#EINY
o HIEESMG—ERNEA, FEFERATIZE () 22, KEA2FTHIUA.,

o DorisREZAMRKX/NEEK, F—ERNEHR, FaEATE (1) 98, KE
7964FTLAR

3.4 Doris #IEEITME

ZE T EENBDorisHIEE I FEBAIFNIFIZEI o

Doris ZiEE a0
o TEHUEEIGWSKBPENEITNELMWATHITEIR, BATAEE,
o INPEENZMERIT1000/F, HIERHFEIL,

e ZX|H{FHFAREST API ( Statement Execution Action ) H{TA2SQLEE, ZiEOX
FAFEERE4ER

o queryBIRAFRMHRMEIZREBISH5, NMEMAIDBC CatalogekZEOUTFILES RS
EiaHiE, SNFEEXEHEEESOAFERR, FMEFTEN.

- WMREREREE, BWEASTAI (offset limit ) SHEUE, 2GS
7#30rder by,

- MRHIESHIRMEE=FFEA, EiERoutfilediEexport5T{
o 2MLAEXRTF3ZHIFEIOIN{ERColocation Join,
o ZRBIAXFZEI([FEselect *EQEIE, EONEHEREETANFR.
- {EMSQL Block{ZE L select *2{F,

- MRESHEARENE, BNFRBTEE (Doris 2xXiRAZHR ) , HEFEA
PreparedStatementZif],

o R EREIETEVINRED XKOERM
o FIFWNSXFHITED XEUEABIRIE,

Doris IEEITEEIN
e —Rinsert into selectZUREBIT 112K E, EIRHD AZNinsert into selectiZ T
1T, RS MILRERIT,
o TFE(HFORIEAIOINEAE,
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AHFARITE

3 Doris

AEBGNERIE R deletelZe, BERPFAOEIRIEHL, BRETHENR, BF
o LR, EARGREEMMBERSE

REHIEAF (5120 L) EREFSEE, EMTROSIFECESRITHIR, &
WAREHF=RMERE. Fa0:

$&from table order by datatime desc limit 70{fi{t 9from table where
datatime='2023-70-20 order by datatime desc limit 70,

EAES LA S parallel_fragment_exec_instance_num{FFiE=EIN:

b2 HRsessionKFNgE, FTrRaAIFEMITAfragmentE, IWCPUHFERK,

Ht—RRER TAEBRELSH . NRFEREISHRINEE MRS, WA

BELALTRN:

- UIDEEZSHNERER, ElL{FHset globalGNHITIRE .

- IRESHEENAEHEY ( RAEAREBIE T ACPUZEIII—X)

- IRBISEERNTEWECPUFERR, CPUERRINFS50%ITHEEIR
B

- WNERTEFSQLRinsert into select AEUEEN AR, FEIGEELSH.

3.5 Doris #IESA\IE

ZETEENBDorisEIESAIE .

Doris ZiES NN

=) FEsiiTupdate.. deletesitruncatei®(E, EE/LSHHIT—IR, (FF
delete /g B Xk FHEFIEMHE,
25 H&EAINSERT INTO th/7 VALUES ( “17 ), ( “a” ); BB NEIE, L8k

50Jll, 2835UAETEFERDorisigftAYStreamLoad. BrokerLoad. SparkLoad
8 ZFlink Connector/5 =

FEFlinkSCRTE NEHREIDorisfIim= T, CheckPointiZ BERIRTBIZEE [EEHIAE
EE, MRSIREEN NSRBI, HEFEN60s.

ZiNAERinsert values/EAEIEEANNEEL I, HEHIRESNEEER
StreamLoad. BrokerLoada}SparkLoad,

{SEFEINSERT INTO WITH LABEL XXX SELECTA I TEUIREN, MNRE Tk
&, FEEEESANIMIERES AT RIS,

BRBEERE: Bidshow load where label="xxx' SQLESEIXHIINSERT(E
ZIRE (status ) 2EA “VISIBLE” , WIS “VISIBLE” SNREIEAT R

StreamloadHIESNIES 10 GBLAKNAIEIEE . Brokerloadid&EGBLAREE,
HEE KBS & [S{FESparkLoad .

£5 |F{&EFDorisAYRoutine Loadi#H TS NEIEIRIE, HWEEFFEAFlink&E@KafkaZiiE
BESA\Doris, BERZEFISASIRRIREIES, BeAS/)\NE~4E, IR
SLEZ(FEA T Routine Loadi# 7581, EREANENBECEFE
“max_tolerable_backend _down_num” S¥({&EHR “1” , LUREASANFIETSE
%,

RS SNEIE, FIIRRSARERFAT30s, #HEFEIR60s, —X
S A\ 1000~10000017£#5 -
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HEHFEIE 3 Doris

3.6 Doris UDF F &G
R ES B A& Doris UDFIZ AT RS B MIFIEN .

Doris UDF FA1ny
o UDFFHEEAANREEIEZLZEM.
o  UDFECHIARZE I HZEVIMBAMHRIAEFFR, MNRFIKIBESSEMNFER.
o TRGEAXEHRTAR, BNBZEMIEL MTZoom,
o FERIBAMGIENRIEA, BNEZERRFFER,

o Java UDFNIZERFIAMEATRER ERIRE, FEEBREAIRSAIE, LIERER
HIMARFZE . TLAERtry-catchtRRAERE, HECECREREER.

o UDFHRLB#RTE W ERSEA XA TIRRIEUERIEME, SEa/NpEUREER AT
%, BANESSHAFLAETS.

o WiZBRZEimporttIE RSN hZE, A@idgrep -lr " TR EES ®S
KT R )arE . MNBEEEZNR, BT TERERZHREER .

Doris UDF FF&3EIX
o  AFREWITASHIENEFIRE, LR ERZE .
o NHBFRAXSEFTHRHFRE, SUEERAREFELREITS.

o Java UDFMIZ(ERABENXMER, LMEHEMAAARBEBENIERERR. #iX
FRRIERXDRIE, FHLAUDFERE, #Ia0: MyFunctionUDF,

e Java UDFNiZiEEREIERNHIERE, FAEHYREGEREIE, ROEKIASFE
BIAEIRENINULL, ENEREAHIERE ) ava/FuiROHESEE

3.7 Doris iIEHEIETHLE
iE#EDorisFliz{TDoris{ESS AT =B ERIIEI T :

o HEF(ERIELBIER Doris, BIRIEEAIFEMIERT, TiRXIIMEMIRSS .

o  HDorisEALAISRRAHIERT, FERAMESSREEITAL), (BAREHRRIMIEITIERE
BITHYESSRERITALI . ELL, FBERFEZDorisHUTESIHITEANEL, =
ESSBRIRAMFERLWAS, seRIEEIXIIRAMES R TR .
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BHFEIE 4 Flink

Flink

4.1 Flink R FFFARRNY

Flink (ISR EER, %EBEERS
ZaEFlinkServersLIFR]LAXSFlinki% 88 B F#HTBBE

EjuA,\EIEZooKeeperEP “/flink_base” BRTRIFREBBEZRLAKRHDFSH “/flink/
recovery” BRTHXBEER.

4.2 Flink N FEFFAZEIN

FlinkServer B9{&H

Fl| nkServersziFFlink SQLIENL AR FlinkarfEMVAYIRAZIZTT, BT FlinkServerskig
ZZFlink{EMk o
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Mapreduce g%
HHFEIE 5 HBase

HBase

5.1 HBase RN FHFF AN

Configuration SEHIRYEIE

ZENZ@id A AHBaseConfigurationfiicreate () 5 iERLBIME . BN, KETiRIEREIN
#HBasePAIEXECEIN

IEffpI:

[[%8853, Nz fEEnk R ERIFEEXKIEEA
private Configuration hbaseConfig = null;
[ESGERRIDIERE T, HEVIAUTEPELGILIZSE

hbaseConfig = HBaseConfiguration.create();
e B

hbaseConfig = new Configuration();

= Configuration 3L

HBaseZ Pim{tiBiEId tliE— 1 5ZooKeeperZ [BIfYHConnection, RIKELS—
HBasefEfiH TR EHIMIR . —NZooKeeperfiyHConnectioniZiE, ITNE—
ConfigurationZEffl, E£8IEAIHConnectionSEfll, SAREFIEK, HFIEN, WR
EFinmESHBase LB HI TR ERIATE, &&ZiE— Configuration=LAIEIEFFH
7%, HBase ClientElEid B&FAIHConnection3Lfl, RHIKTEF XA
ConfigurationZ=EfIAIHConnection=EfIREFE, MRAFE, SCIE—IHFHRY
HConnection, W1R=FE, NESEHEREMERAISLAE,

Et, aNRITSTAYEIFEConfigurationsLfl, SSHEIEREZSFAVERIHConnectionsk
5, IREZIAFEIZooKeeperfIiZEZEE LR,

BNEENEFiRCIETEER, #HEAR—{ ConfigurationXJZRLHAl,

Table SEAIRVEIEE

public abstract class TableOperationimpl {
private static Configuration conf = null;
private static Connection connection = null;
private static Table table = null;
private static TableName tableName = TableName.valueOf("sample_table");
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HHFERITE

5 HBase

public TableOperationimpl() {
init();

}
public void init() {
conf = ConfigurationSample.getConfiguration();
try {
connection = ConnectionFactory.createConnection(conf);
table = conn.getTable(tableName);
} catch (IOException e) {
e.printStackTrace();
}

}
public void close() {
if (table != null) {
try {
table.close();
} catch (IOException e) {
System.out.println("Can not close table.");
} finally {
table = null;
}
}
if (connection != null) {
try {
connection.close();
} catch (IOException e) {
System.out.println("Can not close connection.");
} finally {
connection = null;
}
}
}
public void operate() {
init();
process();
close();
}
}

ARTFSNMEIEER—REEAR— Table S|

Table@— 1M IF&EELZ 2R, R, E— 1 TableLHl, RRIZS N EIZEAIER,
Bl g HIFARE~,

Table SLHIETF

NR— M TableLBIR] gERATEISKE— MR EE EIRERBEI, flan, BE— %
BRAMBE— N ERABANEE, BAX M TablefELAILE, MBEBERF K, M2
BXEBNRE, BELHUE— P TableXIR ( RERELMESE, EEFEE—E
BHh—EHRRA—E6, MmSETRATESE, 2R TF—F0AN) .

1Eff7pI
(0 %88

ERIZEAIHIRAAILAMap N EF TableSEAIRTS %, RUIBA . X5B4FE2STableSLHIRTR
HAEAX . NRMBE— P TableSLRUXATRERRAT— &I, MEIZEREEXE— Table
LHIRNE, MEARERMap, XEREHIBERRIESE,

/ZMapHiLiTableNamefgKeyls, &FFiBEEEHILAITable

private Map<String, Table> demoTables = new HashMap<String, Table>();

//FTERITablesLfl, ERIGHZIX A ConfigurationsEHl

private Configuration demoConf = null;

/**

* <R — 1 HTableZt>
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AHFAERITE

5 HBase

* <INBEIFLHEAR>
* @param tableName
* @return
* @throws IOException
* @see [£. E#GE. EHHR]
*/
private Table initNewTable(String tableName) throws IOException
{
try (Connection conn = ConnectionFactory.createConnection(demoConf)){
return conn.getTable(tableName);
}
}
* <¥REXTablesLl>
* <INBEIFLHEA>
* @see [2£. E#FGE. EHHRR]
*/
private Table getTable(String tableName)

if (demoTables.containsKey(tableName))
{

return demoTables.get(tableName);
}else {

Table table = null;

try

{

table = initNewTable(tableName);
demoTables.put(tableName, table);
}

catch (IOException e)

{

// TODO Auto-generated catch block

e.printStackTrace();

}

return table;

}

}

/**

* <SHiE>

* <IXBRBRENZEHIZZ TableLHITERIHER LRI XERBRLSHE,
* FEEREEEIE— N TableRIELEREMNBEE, EIN—"TableXLfl, ER—
* IEREEHAE— N SHIENEES>

* @param datalList

* @param tableName

* @see [Z&. E#75%. EH#HR]

public void putData(List<Put> datalList, String tableName)

{Table table = getTable(tableName);

[IFFXENEL: MRERBIVITERS, AMFES&IEHLEAR—{ TablefHl
[/B9RTBERYIE, MEREL T . XBEFE TS TablesLfI2IEEELZEM
synchronized (table)

{

try

{

table.put(dataList);

table.notifyAll();

}

catch (IOException e)

/] TEFIREIOERT, BEISEFHILHIEN,
try {
// XiFZHi#IConnection.
table.close();
/] EFREIFEIXANSLA.
table = initNewTable(tableName);
} catch (IOException e1) {
// TODO
}
}

SASRRAS 01 (2024-04-29) WRINFTE © AR ERABIRAE
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AHFARITE

5 HBase

}
}
=l

public void putDatalncorrect(List<Put> dataList, String tableName)
{Table table = null;
try

{

[BREEIE, #EIE— HTablesLfl
table = initNewTable(tableName);
table.put(datalList);

catch (IOException e1)

{
// TODO Auto-generated catch block
el.printStackTrace();

}
finally

table.close();
}
}

Table SLAISH IR FEALIE

REER—FMNPIRE T IZETableSLAIRIEN, (B2, HIFRE— I HEBRESR
ERARE— Tablestfl, HEFAZEIIOExceptionht, {kAFEEETablesfl, REIR
tBe2E E— 1 RNAYRAI

=5, BERERRITENIGE:

e Configuration#clear:

XM EE, SEEMEENENENE, XTFEefEERIXConfigurationdJ3Eak
KIZMS, et REERYER (g, ERINTableREfERXA
Configuration, BBA, AAIXTGIERE, TableRAJX A ConfigurationfIFTEHY
S, MWEEET ) , RN RELENRSEBEEEEFERX
Configuration, FIARNIZIEAIX 1 clearssi%, BRIFFTBRIZEIGEE, ELATE
ARHEiX/ConfigurationT o
JHS, ENGE, NMZEREHZRLRHT, MARE—XTableZHHAIATE
?i’o

e HConnectionManager#deleteAllConnections:
XN S ENIEEFERNEERMNERESPERE, Ef, EhfE
HTable{RfF 7 REELERIS I, TTeeSBUXMERLEXA, HiolgEsE
it EL, XPEERERNER.

B NK YIS EE AN AR

ESHURNEES, MRHESEN—EHENEENRE, TS —EENE
B, AL, NFRIENEE, SE2BHICHE MKk, EEHIKEEER, EgHE
EN\FIHBaseiEE+

59, B—=FEFE: HBase ClientiIREIENKMIIEIRE, RA=BmEIRXEY, X
SEFEOAEMLEIEBEALRN T . WFEANLXMAIEE, —EEH— LTl
gﬁﬁ, FlENaT LA RS IX L LI EE, BRNEEN S, 2E, BEEEERE

IEHRRP:
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AHFARITE

5 HBase

BRI

private List<Row> errorList = new ArrayList<Row>();
/*-k

* <SEFAPutListhIELIEN EIE>

* WNRARBEEERZAE, IARERLS>

* @param put —RHUEICHE

* @throws IOException

* @see [, E#hE. E#HA]

*

public synchronized void putData(Put put)

{

/| B EEIREFEZLstR

datalList.add(put);

// HdataListf9A/NERIPUT_LIST _SIZEZ S, #HiT—IRPUtiR{E
if (dataList.size() >= PUT_LIST_SIZE)

{

try

{

demoTable.put(datalList);

catch (IOException e)

{

// SR ZERetriesExhaustedWithDetailsExceptionZERIF &,

/] HIXEHIEPE B REARMANXBERZEE S

// HBaseSEEfHIAIER ES |2, BltisEATAE

// WIRegionIEfE#EETE, SHEIH—ERIREEEY

if (e instanceof RetriesExhaustedWithDetailsException)

{

RetriesExhaustedWithDetailsException ree =
(RetriesExhaustedWithDetailsException)e;

int failures = ree.getNumExceptions();

for (inti=0;i < failures; i++)

errorlList.add(ree.getRow(i));
}
}
}

datalist.clear();
}
}

K FResultScannerfiTable3Lfl, ARG, FEZAAE(IAICloses5ix,
K, Closefsix, ERfEfinallyiRdr, RHF—ESWIEARE,

1EffpI:

ResultScanner scanner = null;

try

{

scanner = demoTable.getScanner(s);
//Do Something here.

}

finally

scanner.close();

}
EAN

1. =ERREHRIEAAscanner.close () G iEBEBIEXEIR
2. scanner.close() AR EESfinallyRe,

ResultScanner scanner = null;
scanner = demoTable.getScanner(s);
//Do Something here.
scanner.close();

MAERRAS 01 (2024-04-29)
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BHFEIE 5 HBase
Scan IS AL
ScanBIAHER=IBEIFE, Bla0, fAL0SHE . mERISER, #iXScankizBE=i{Y
1R1E,

BLE, BAESEBHEOSHELER, NI FMAFNLE, X—8, TURBE
&% 5HBase RFRXAIEL SRS HA ISR, .
AH Admin Bf, ZREXHA, Admin LEIFRERAZF

AdminfURBINREEE “FBideIE, AxxE” RN, ARGz EEEFER—
AdminsEfl .

5.2 HBase R FBFF&EIN

AEiFH Admin B9 closeRegion 75i%X[A—1* Region
Admindr, 127 XFA—1 RegionfYEO:
public void closeRegion(final String regionname, final String serverName)

BT i 755X A— 1 Region, HBase Clientin=E#2&RPCiEXKEIRegionFT{ERY
RegionServer &, BNRIEMasteris, AR, Bk, RE
RegionServerXi7] 71X Region, {B2, EMasterfll, iELLAIZRegion 2%
RegionServer EEIFTHAY. {BR40, EHMITBalancefIAt(®, MasteritEHIGIFEHEIIX
1 Region, FBA, X/ RegioniSTiEH KA, MREBIRIEBIIETH ( XFXANE
W, EHEIAYHBasehRAFHILMIBAIFHAREREZS )

L, BRI ARENERZTEXA— 1 Region,

KH PutList EA SR
TableZSrRiR{t T FRFS £RAGHEC :

1. public void put(final Put put) throws IOException
2. public void put(final List<Put> puts) throws IOException

%1%417553&55?2%2%4175%, e LAIRERISEE . B, BEIRINIZRAS 25

Scan RJ#57E StartKey #1 EndKey
— " EREERYScan, fEMRE ERTEREBRARIIFLL
(e ERE

Scan scan = new Scan();
scan.addColumn(Bytes.toBytes("familyname"),Bytes.toBytes("columnname"));
scan.setStartRow( Bytes.toBytes("rowA")); // BRIZHCIAKeyarowA
scan.setStopRow/( Bytes.toBytes("rowB")); // {RIZEndKeyarowB

for(Result result : demoTable.getScanner(scan)) {

// process Result instance

}
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AREXF WAL
WALZWrite-Ahead-LoglfEiFR, RIEEIBENEZRI, BESBABIBEXHH,
B RIAREIEN T MY
WALIHEERUARTERY, B2, EPutsEhigMt 7 XHAWALINgERYEO:
public void setWriteToWAL(boolean write)

Ett, FEWERZSGIEREWALXHA ( BlEwriteTOWALIRE SFalse ) , ERATRER
IEREIR1S (iZ{EHRegionServerimIBtESE
“hbase.regionserver.optionallogflushinterval” JRE, ERIAJ1S) WAIEUIEES ., (B
MRELFFR AT, WNEANRNEREXEKRRS, FEAUSRELRIESKAEIERT
15, ALUEZINEEXA.

elEE—aK3Eak Scan B1iZE blockcache 3 true

HBaseX gz scanly, 1@ &blockcache=true, EEIRIEEMARIINAERIKISE
CiE, XEURTFELHIERESHRENEIRE, MREERZSHNEEICR, BiX
MERENtrueATLIEHEER, BN, BNKA,

EWIRFOAECE, B ARiRtrue, REREFIRERkfalsesiALA, Hla0:

HColumnDescriptor fieldADesc = new HColumnDescriptor("value".getBytes());
fieldADesc.setBlockCacheEnabled(false);

HBase A2 &A% Orderby F&Eif)5)%, FERBFHHE, ERRZF
Rowkey $3##
IRITATRE 2 HBasefEH B . HEFRINFAS

BRI
1. FisRegion, {ERegion3ids, REHA
2. BRIIZHISRegion, RIBNAEGS, TEEEATEIEZES| ARowkey,
3. EMAENEIBEREEELFME . RINZERISURIESEME, FRNZEEIEIEER

HER—17; ERNEEAIEREFRER—Ccell
4. BHMEREIEMERoWkeyRIEEED » RowkeyANRIHEHEF LSS FERIE

FHEE,
5. BHEBRFHIRMEIENIRowKeyBEERD . PTEIEEMERRURESTR, &

BEMZRHITIRIT.
6. FHETRER, IESARMRE. FA"RRS, ENESEATR.
7. FIRZHRRYIE. RRADEIREFRE, ILREBMNBERTHIEIE.

(AR

5.3 HBase R FAFF &~

Configuration BILURBRISH
HTREABEI— " HBase ClientizZlHBase ServerimfUiEiE, EEREBUN T/ NSH,
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HHFERITE
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hbase.zookeeper.quorum: ZookeeperfJIP, ZZookeeperTis=H9i&, HIE]H

7 FRFo

hbase.zookeeper.property.clientPort: Zookeeperfiw[,

MR

1@ THBaseConfiguration.create () lIE&AYConfigurationsEfll, =BEmIINEI FECE S EHHIED
=HIN:

e core-default.xml

e core-site.xml

e hbase-default.xml

e hbase-site.xml

XPMECE XA ROZERETE “Source Folder” TFHE (B— &R E NASource
FolderfV7mi%: WIRAETLIETNEEI 7 — resourcefI343E, BBA, BJLATEIZ43E
FHEBEER, ROX%ER “Mark Directory as > Resources Root” BIA], SETE ) ,

> lib
> resource
> src
> target
-
= .Classpat
- .
= .project
m hbase-e
[lll External Lib
© Scratches al

Structure

P/ MOl

AR
FEEERT, XEEHIEREN.

New
Cut

Copy
Copy Path

Copy Relative Path

Paste

Find Usages
Find in Path...

Replace in Path...

Analyze

Refactor

Add to Favorites

Show Image Thumbnails

Reformat Code

Optimize Imports

Delete...

Build Module 'hbase-example'

Show in Explorer

Open in Terminal

Local History

Synchronize 'resource’

Edit Scopes...
Directory Path

47 Compare With...

Mark Directory as > Generated Sources Root

THEEFRJEEN—LSHES,

>
Crl+X | public class Te
Ctrl+C ] .
i private final
Ctrl+Alt+Shift+C
curlev private stati
Alt+F7 at ot
Ctrl+Shift+F private stati
Ctrl+Shift+R private stati
>
> . )
private stati:
>
Ctrl+Shift+T private stati
Ctrl+Alt+L private stati
Curl+Alt=0 private stati
Delete
public static
try {
>

Sources Root
Test Sources Root
«- Test Resources Root
Ctrl+D Excluded

Ctrl+Alt+F12
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5 HBase

SHE

SHER

hbase.client.pause

BRRENEHCER FEXFFAXNESH (S
IR ERIREZESEENREITESL) .

hbase.client.retries.numb
er

FEHEHEER FRIEIRRE

hbase.client.retries.longer
.multiplier

SEREEX.

hbase.client.rpc.maxatte
mpts

RPGESRAANARRYERIHIREL -

hbase.regionserver.lease.
period

5ScanneriBididialEx ( 84zms) .

hbase.client.write.buffer

EiaFBAutoFlushfIIBIR T, ZBEAEIER. NREXE
FHAotoFlushfdiE, HBase Clientis BB FEANN
H]iE, KEWERXK/NE A @HBaseEEEF FAEA—IREAN
121k,

hbase.client.scanner.cachi
ng

ScanBt—XnextiERILENAITITEL -

hbase.client.keyvalue.ma
xsize

—Z&keyvalueHIEAIRKIE

hbase.htable.threads.max

HTableSLAlrh SEIRRIFE KRR ALIZE

hbase.client.prefetch.limi
t

EFint SR EIZEEIEN, SEBFTRETIAY
RegionFrEAIitELl . EPimAJ LATREEF—LERegionith
i, XPMSHHMERSEFNHEB XIS,

IEfR ESHRIFIE:

hbaseConfig = HBaseConfiguration.create();

[[AITF2¥, MEEEEXHPELSEFE, UEREEE
hbaseConfig.set("hbase.zookeeper.quorum", "172.16.100.1,172.16.100.2,172.16.100.3");
hbaseConfig.set("hbase.zookeeper.property.clientPort", "2181");

HTablePool EZ&IEE NIE(EHRAIRN A
E i’l\:‘%ﬁ?@?ﬁiﬂif, AILASEFIHTablePool , IFESCEIEN B MZSERFERG AT
B

. BV BHIENZZZE, NHEZRE—{"HTablePool3fl,
2. Sk HTablePoolf9RtE, MEISERAAIHTableInterfaceSLfEmaxSize,
AR EE I OISR E LB Iz
public HTablePool(final Configuration config, final int maxSize)
K FmaxSizefYE, ATLMRIESHIRIIZIZEE ThreadsLAKIE R EIRIBFERN
Tables3kiE, BiE L, ARiZ#BId (Threads*Tables),

3. EPiRZ&i2BidHTablePool#getTable(tableName)B753%, FKEN—1NEZH
tableNamefdHTablelnterfaceSEfFl .

MAERRAS 01 (2024-04-29)
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AHFARITE

5 HBase

4. [@E— HTablelnterface3Lfll, 7ER—AIZIRBEL— M EIZFH.

5. WNEHTablelnterfacefFA7 T, FTEiFRHTablePool#putTable(HTablelnterface
table) ZiEIEEMEIEL.

EUES:

* BHIRAMERE—ENENRY, 8 REXNESNE, FERBEELEXINREME.
*/

private static final int[] RETRIES_WAITTIME = {1, 1,1, 2, 2, 4, 4, 8, 16, 32}
/**

* FREMEIRE

*/

private static final int RETRIES = 10;

* KW RS RRIE RSB 21

*/

private static final int PAUSE_UNIT = 1000;

private static Configuration hadoopConfig;

private static HTablePool tablePool;

private static String[] tables;

* <¥PA1KHTablePool>

* <INREIFARAEIA>

* @param config

* @see [, E#TTE. EHHR]

*/

public static void initTablePool()

{

DemoConfig config = DemoConfig.getinstance();

if (hadoopConfig == null)

{

hadoopConfig = HBaseConfiguration.create();
hadoopConfig.set("hbase.zookeeper.quorum", config.getZookeepers());
hadoopConfig.set("hbase.zookeeper.property.clientPort", config.getZookeeperPort());

if (tablePool == null)

{

tablePool = new HTablePool(hadoopConfig, config.getTablePoolMaxSize());
tables = config.getTables().split(",");

}

public void run()

{

/] ¥gaEHTablePool EH/9iX 2 S4B = AI— AL, IARSEBIE—IR.
initTablePool();

for (;})

{

Map<String, Object> data = DataStorage.takelList();

String tableName = tables[(Integer)data.get("table")];

List<Put> list = (List)data.get("list");

/] LARow gKey, fRTFListRERBRIPUtiZESIVERTEALKMETERAWAIEIECR.
/1 B73 M Serverim{X R [E] T KMAIEHEIC RATRoWE.

Map<byte[], Put> rowPutMap = null;

/] SIREM T (BMAREDEIEEY), FEEXFREL, EUURRLWHNEERE
INNER_LOOP :

for (int retry = O; retry < RETRIES; retry++)

{

// M\HTablePool®3XEX— HTableInterfacesLffl. B G EEMEIE.
HTablelnterface table = tablePool.getTable(tableName);

try

{

table.put(list);

/] ARMATENXE, 1HBARRINT .

break INNER_LOOP;

catch (IOException e)

{
// S0 2RetriesExhaustedWithDetailsExceptionZBIRy Z 5,
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/] REBX IR IS R EANKMANXEEE 2 E IHBaseEEE
/| NERERESR, GittSEAEXEMIRegionIEEHREER,
/| SHEL—EHIREE R

// 8NER4ERetriesExhaustedWithDetailsException®E , MEEIS
// listh T EEUIREPEEFIEA.

if (e instanceof RetriesExhaustedWithDetailsException)

{

RetriesExhaustedWithDetailsException ree =
(RetriesExhaustedWithDetailsException)e;

int failures = ree.getNumExceptions();
System.out.println("ZARIBENELM T [ + failures + "1ZEHE.");
/] E—REKWMBE SR, SfFtiZMap.

if (rowPutMap == null)

{

rowPutMap = new HashMap<byte[], Put>(failures);

for (int m = 0; m < list.size(); m++)

{

Put put = list.get(m);

rowPutMap.put(put.getRow(), put);

}

}

[15EClearig|BEURE, ARISKMAIEIRRINGE R
list.clear();

for (int m = 0; m < failures; m++)

list.add (rowPutMap.get(ree.getRow(m)));
}
}

}
finally

{
/] B=ZE, Bz fmEE
tablePool.putTable(table);

}

/| MRBET , SHEASH—BIEIZS S RIZIEEHTableInterfaceSLAIMEIEZ &
try

{

sleep(getWaitTime(retry));

}

catch (InterruptedException e1)

{

System.out.println("Interruped");

B ]

Put SCHIRIBIZE

HBase2— 1 EIMSIRIEIERE, —1THIE, AREXINZS MR, M— IR ALY
MZN . BE, BAHEN R, FEREEESEARY ( SFIEBIRFMIIER)

ColumnFamily01 ColumnFamily0z
—
Fow——01
Flow——02
Flow——03
Flow——04
Flow——03
Fow——06
Fow —07
Fow——08

WNEREBFHBaseXRHPEN—ITHIE, TEHLME—PUtsLfl, Puth8E T HIEM
Key(BFNtERIA9Valuef@, ValueERTLABEZA (BIRJLAEZIIE) ©
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B—RHEIE: EEFPutflfhadd—siKeyValue# iz, EARIfamily.
qualifier. value#B2FEIE . B —NFHRERNF AN, FEEA

Bytes.toBytes/5i%, AZE(FFIString.toByteshi%, EANEE LA FIERIE, LHEHE

KeygkValueFRr BRI FAFRIBTR, Bl HENaER .
(e HANTE

//5ERRIZFR A privatelnfo

private final static byte[] FAMILY_PRIVATE = Bytes.toBytes("privatelnfo");
//5i&privateinfofr RHB T " name"&"address"

private final static byte[] COLUMN_NAME = Bytes.toBytes("name");
private final static byte[] COLUMN_ADDR = Bytes.toBytes("address");
/**

* <QIEE—APUtsLhl>

*<fEZHER, BRUE— BRI, 251EHERIPUt>

* @param rowKey Key{E

* @param name A&

* @param address 1t

* @return

* @see [ZE. E#HE. EHRRA]

public Put createPut(String rowKey, String name, String address)

{

Put put = new Put(Bytes.toBytes(rowKey));

put.add(FAMILY_PRIVATE, COLUMN_NAME, Bytes.toBytes(name));
put.add(FAMILY_PRIVATE, COLUMN_ADDR, Bytes.toBytes(address));

return put;

}

HBaseAdmin SCEIRIBIZLAR EATSE
RABAI:

private Configuration demoConf = null;

private HBaseAdmin hbaseAdmin = null;

/**

* <tERRE>

* EEREELAHLIFHIConfigurationZLEE K
public HBaseAdminDemo(Configuration conf)

{

this.demoConf = conf;

try

{
// ZfEl{¢HBaseAdmin
hbaseAdmin = new HBaseAdmin(this.demoConf);

catch (MasterNotRunningException e)

{
e.printStackTrace();

catch (ZooKeeperConnectionException e)

e.printStackTrace();

}

}**

* <— B EERTR>

*<EZHHIE, BESEHBase N>

* @throws IOException

* @throws ZooKeeperConnectionException
* @throws MasterNotRunningException

* @see [, E#TTE. EHHR]

*/

public void demo() throws MasterNotRunningException, ZooKeeperConnectionException, IOException
{

byte[] regionName = Bytes.toBytes("mrtest,jjj,1315449869513.fc41d70b84e9f6e91f9f01affdb06703.");
byte[] encodeName = Bytes.toBytes("fc41d70b84e9f6e91f9f01affdb06703");
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/] Efr5Ee—1 Region.

hbaseAdmin.unassign(regionName, false);

// EEhfimA&Balance.

hbaseAdmin.balancer();

/] #BEh— 1 Region,5521MN2#, ERegionServerfHostName+StartCode, {540 :

// host187.example.com,60020,1289493121758 AR 4&1% 202 & Janull, N EMEHFEEN%Region
hbaseAdmin.move(encodeName, null);

/] FIBi— R B FE

hbaseAdmin.tableExists("tableName");

/] FIBi— R EHAE

hbaseAdmin.isTableEnabled("tableName");

}

* <HRBIE—NFREIE>

* <H5EBIE— 1 HTableDescriptorstffl, EEmMEE TEMEECIERNHTablefEIAER, EiY, FECIEERHAY
SR, FURRFKEXAYSLHBIZHColumnDescriptor, TEATAGIF, BIERIFIKEZFRSA “columnName” >
* @param tableName F&&

* @return

* @see [, E#HE. E#HA]

public boolean createTable(String tableName)

{

try {

if (hbaseAdmin.tableExists(tableName)) {

return false;

}

HTableDescriptor tableDesc = new HTableDescriptor(tableName);
HColumnDescriptor fieldADesc = new HColumnDescriptor("columnName".getBytes());
fieldADesc.setBlocksize (640 * 1024);
tableDesc.addFamily(fieldADesc);
hbaseAdmin.createTable(tableDesc);

} catch (Exception e) {

e.printStackTrace();

return false;

}

return true;

}

Scan BYRIFEN S #—Batch F] Caching

Batch: fEMscani@fnextiZOXRARERICRE, S—IXZHFIEEX.
Caching: —/"\RPCEIFIERRARNIRERInextHH, 5—IRRPCRENHIITHEX
BEFENIF, RN BXFENSEEScanBtFTeEIAIER:

RIS FRARI— 1 Regions7F7E21T (rowkey ) HUE, 81751000column, EE7I=4H]
RBE—version, BIBITRISHE 10001 key value,

- Colu | Colu | Colu | Colu Colu | Colu | Colu | Colu
A1 A2 A3 A4 N1 N2 N3 N4

Row1 | - - - - - - - -

Row2 | - - - - - - - -

e fi1: HESE: FRigbatch, i&Ecaching=2,
ABA, —IXRPCIER, M=IR[EI2000 KeyValue,
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Bi2: TESH: ®EDbatch=500, & Ecaching=2
A, —IXRPCIEK, HREER[E10001 KeyValue,
Bi3: TESE: i’ EDbatch=300, i®Ecaching=4,
BBA, —RRPCIEK, tBREEIR[EI1000 KeyValue,

XTFBatchFICachingfit— iR :

e —JRCaching, B—XEREIEIS.

o [EA—1THUBRBRETLUBIE—XCachingiZse, BURTFBatchANIZE, W BatchfYE
INF—1TRIRIIEL, BBA, X—1TEMDFE2RCachingAaILAESE ([ BEAI—IX
Caching®9#&, SUEERTMEIEENZIAI EAEEE ) -

e —JRCachingiZBY, A BEETT. NRE—1TELE, FHBBatchiIBEXRZBIXE
BENK), BARESBREFTN—I1TT .

BA, XFHN1SF2R9ER, HRIFHEERET :

o  BIRVMERE:

ANiZEBatchfIRH R, BEOUASIETIZITIERIS ., BBA, fEcachingI2R9AT R, —
RRPCIBRFAIRE20001 KeyValue.,

o BlI2RVMERE:

ZEBatch/9500, caching9289ER T, BHMER, B—KCaching, mZ1EEY
50051##E. ABA, H—IRCaching, iEEXEI500%1, FI:RAY500%!, STEHE2IX
CachingsiZEENZE], EItE, FEXCaching£i&k[a]10001MKeyValue,

o BlIBHIRREE:

REBatch73300, caching/94RItEIR T, ZENSE10005REUE, [EIFEZE4X
caching, FLtt, REEREI1000554E

e nRE

Scan s = new Scan();

[ZEEEREIakeyFNERkey
s.setStartRow(Bytes.toBytes("01001686138100001"));
s.setStopRow(Bytes.toBytes("01001686138100002"));
s.setBatch(1000);

s.setCaching(100);

ResultScanner scanner = null;

try {

scanner = tb.getScanner(s);

for (Result rr = scanner.next(); rr != null; rr = scanner.next()) {
for (KeyValue kv : rr.raw()) {

[/BREERE

System.out.println("key:" + Bytes.toString(kv.getRow())

+ "getQualifier:" + Bytes.toString(kv.getQualifier())

+ "value" + Bytes.toString(kv.getValue()));

}
}

} catch (IOException e) {
System.out.println("error!" + e.toString());
} finally {

scanner.close();

}
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6.1 HDFS N FFF &R

HDFS NameNode JoEIBFIERER

NameNodeTt#IEEERIBAZEIZE N “ ${BIGDATA_DATA_HOME}/namenode/
data” , ZBS¥ETHEHDFSERFRITEIRERIRERER,

HDFS EEEH/= NameNode &E{5&%

NameNodeRYSEREF DS “fs.namenode.image.backup.enable” , FEEIZEIX

B8R “true” , ZZENTERES S NameNode9£i3E .

HDFS EEEF/S DataNode HIEFEEEEZR

DataNodeBATFIEIRIZACE YT ${BIGDATA_DATA_HOME}/hadoop/dataN/dn/
datadir (N21) , NAIEFHRHERMTE

an: ${BIGDATA_DATA_HOME}/hadoop/datal/dn/datadir. $
{BIGDATA_DATA_HOME}/hadoop/data2/dn/datadir

RERE, MEREFHEIDR LB ERHENYNER TH.

HDFS ieeiZM BN EEEA T

BNEIERIE: HDFS Clientl B SEERE, MNameNodesAENZIHUBRRS . (&
SE5, Bt&RDataNode, FIEEES ANZIEAIDataNodeB iK%, TR, &
PiEEBR TR ENMY B A\EIEZ|Datanode1, BEDataNode1E4!IZ|DataNode2.
DataNode3 ( =&1p ) . 5=AIEUR, BREIAMSELHDFS Client,

1. SIEgERA/N, Wi Edfs.blocksizes 268435456 ( BJ256MB ) ,

2. WF—EARAIRERNAIE, EFERERGNEFXELHE. APBLITH
SHIRE Hfalse:
dfs.datanode.drop.cache.behind.reads#ldfs.datanode.drop.cache.behind.writes
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MapReduce FES{HFRERER

MapReduceBRIAF B ELFHREEEZRE—, ${hadoop.tmp.dir}/mapred/local,
EBUER B NHRE T EMHEN

f5l40: /hadoop/hdfs/datal/mapred/local. /hadoop/hdfs/data2/mapred/local. /
hadoop/hdfs/data3/mapred/local®, FEENBEFESEZE.

JAVA RS, BRSSIRATE finally B
BB HDFS A EAEtry/finally REHL, TIFAERIEUYIBRIZIMER, BEULSH
REBR TR,

HDFS X {H2{F API i

HadoopH X FIHRERE A FLERRE “org.apache.hadoop.fs” G, XLLAPIEE
BXRRIER R FTHSUYE, 1EEMH, MIBRSUEEE . HadoopK R HEmAF
RIAYEEOZEZFileSystem, ZERMASRE, REEBIIREMNget 5IEERIEME,
getFEFE/LNERRAE, ERNEXA:

static FileSystem get(Configuration conf);

ZERET NVERERSUEHRIE, Hlaimkdir, deleteZs, 4 EEARAILUEHIRIESIE
AOFE R EEELR :

operator()

8%l ConfigurationXg5R
152IFileSystemItH
BHTIHEIE

}

HDFS #ia{t75i%

HDFS#ia{t 2 (EFAHDFSIZMAIAPIZ BT, FEMAILETE,

ABUIREN: INEHDFSERSBECES Y, FhiFtiTKerberosZEIAIE, INIEEIS EELA)
{kFilesystem, Z[S{#FFIHDFSAYAPI, LtthbKerberosZEiMEFEFHZEIAYkeytabX
%, ERAES

IEffAI:

private void init() throws IOException {
Configuration conf = new Configuration();
// EEBXECE L
conf.addResource("user-hdfs.xml");
/| ZEERT, ERHITREINE
if ("kerberos".equalsignoreCase(conf.get("hadoop.security.authentication"))) {
String PRINCIPAL = "username.client.kerberos.principal";
String KEYTAB = "username.client.keytab.file";
/] 1% EkeytabZ A4
conf.set(KEYTAB, System.getProperty("user.dir") + File.separator + "conf" + File.separator +
conf.get(KEYTAB));
[/ & EkerberosEE B {HERIE */
String krbfilepath = System.getProperty("user.dir") + File.separator + "conf" + File.separator +
"krb5.conf";
System.setProperty("java.security.krb5.conf", krbfilepath);
/] BITBEFIAILE */
SecurityUtil.login(conf, KEYTAB, PRINCIPAL);
}

/] EFUEHRFITR
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fSystem = FileSystem.get(conf);
}

HDFS &A%

#@iZFileSystem.copyFromLocalFile ( Path src, Patch dst) BI¥GAIZ(4 H{EZ
HDFSHOISENME £, HEsrcildstiInHRITEERRR

IEff

public class CopyFile {
public static void main(String[] args) throws Exception {
Configuration conf=new Configuration();
FileSystem hdfs=FileSystem.get(conf);
1S3 45
Path src =new Path("D:\\HebutWinOS");
//HDFSH1E
Path dst =new Path("/");
hdfs.copyFromLocalFile(src, dst);
System.out.println("Upload to"+conf.get("fs.default.name"));
FileStatus files[]=hdfs.listStatus(dst);
for(FileStatus file:files){
System.out.println(file.getPath());
}
}
}

HDFS SIS {4

Bid"FileSystem.mkdirs ( Path f ) "BJfEHDFS_EBIFE {4, Hepf A (4L
iz

1ERf A

public class CreateDir {
public static void main(String[] args) throws Exception{

Configuration conf=new Configuration();

FileSystem hdfs=FileSystem.get(conf);
Path dfs=new Path("/TestDir");
hdfs.mkdirs(dfs);

}
}

&& HDFS XIS IErKETE)
&1 FileSystem.getModificationTime () T EBIEREHDFSIHAIE LATIE] o
IER7):

public static void main(String[] args) throws Exception {
Configuration conf=new Configuration();
FileSystem hdfs=FileSystem.get(conf);
Path fpath =new Path("/user/hadoop/test/file1.txt");
FileStatus fileStatus=hdfs.getFileStatus(fpath);
long modiTime=fileStatus.getModificationTime();
System.out.println("file1.txtAYE AT EE"+modiTime);
}

1ZEY HDFS AN E R FRIFME M

@idFileStatus.getPath ( ) JEEISEHDFSHENE R AN,
IEHfaRA):
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public static void main(String[] args) throws Exception {
Configuration conf=new Configuration();
FileSystem hdfs=FileSystem.get(conf);
Path listf =new Path("/user/hadoop/test");

FileStatus stats[]=hdfs.listStatus(listf);
for(int i = 0; i < stats.length; ++i) {
System.out.println(stats[i].getPath().toString());

}
hdfs.close();

BHREA U HDFS SR E

EBiIFileSystem.getFileBlockLocation ( FileStatus file, long start, long len ) BEJ&#;
IBENXHEHDFSERE FRIE, Hfile AHRITERRR, startfllenskimiRERX
HRIERZ

1Eff -

public static void main(String[] args) throws Exception {
Configuration conf=new Configuration();
FileSystem hdfs=FileSystem.get(conf);
Path fpath=new Path("/user/hadoop/cygwin");

FileStatus filestatus = hdfs.getFileStatus(fpath);
BlockLocation[] blkLocations = hdfs.getFileBlockLocations(filestatus, O, filestatus.getLen());

int blockLen = blkLocations.length;
for(int i=0;i < blockLen; i++){
String[] hosts = blkLocations[i].getHosts();
System.out.println("block_"+i+"_location:"+hosts[0]);
}
}

JREX HDFS &8 F AT =2 iMER
iBidDatanodelnfo.getHostName ( ) AISXEYHDFSEERY FHIRFE T R ER
TEff5I:

public static void main(String[] args) throws Exception {
Configuration conf=new Configuration();
FileSystem fs=FileSystem.get(conf);

DistributedFileSystem hdfs = (DistributedFileSystem)fs;
Datanodelnfo[] dataNodeStats = hdfs.getDataNodeStats();
for(int i=0;i < dataNodeStats.length;i++){
System.out.println("DataNode_"+i+"_Name:"+dataNodeStats[i].getHostName());
}
}

ZHEERZEERHTN

NRBEZEHER/TloginfYIRIE, BNAREFFEXERNING, FIB&EERERA
~iz{#HreloginfI75 = -

loginBYfCHB A -

private Boolean login(Configuration conf){
boolean flag = false;
UserGrouplnformation.setConfiguration(conf);
try {
UserGrouplnformation.loginUserFromKeytab(conf.get(PRINCIPAL), conf.get(KEYTAB));
System.out.println("UserGrouplnformation.isLoginKeytabBased(): "
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+UserGrouplnformation.isLoginKeytabBased());
flag = true;
} catch (IOException e) {
e.printStackTrace();
}
return flag;

}
reloginBYfLEBHESR:

public Boolean relogin(){
boolean flag = false;
try {
UserGrouplnformation.getLoginUser().reloginFromKeytab();
System.out.println("UserGrouplinformation.isLoginKeytabBased(): "
+UserGrouplnformation.isLoginKeytabBased());
flag = true;
} catch (IOException e) {
e.printStackTrace();
}
return flag;

}

ZREEERRSHEEYNISENRBHIEZAEREUR, RSB ZREIR
SIETERHER N, RERSHSIEEIEESTIERTRA.

6.2 HDFS M FFFAEZEIN

H DFS Eg %I1¢IIIU\I\\\
HDFSASIFRENIEAES o
HDFSIENNMHFABRBEESXHRERIN, AEEREHLIARM .

REFMEEHDFS X4 R FHHIEIEA ST iFappend, edit.loglA R EUIRTTIIGAZ 15
Append AppendiBANSZ{4AT, TEIE “hdfs-sitexml” FfY “dfs.support.append”

SHEIRE Htrue,
(MARY:
o ‘“dfs.support.append” SEEFREXMRAFEINMER XA, TEFusioninsighthRAZIAE
XEEJ:FIZIQ
o ZEHARSHRIRSH . BINFE, FABEZ8ERAppendIiEE.

o FNERHDFSIZ=RALIEEEREMSRFMEEUE, WHBase,

HDFS &R TR &/
%L;fsziiiﬁﬁzf??ﬁ%kéﬁ’ﬂd\s‘z#, EAAR NI EIES S FANameNodeflI A =
Fo
HDFS FREERSHEE 3 (oBIA]

DataNode#EE D E3DEIA, IBINFHHEFERARRNE, IZEARRH
BEZERY; ARSI, 2T < ARSI RIEMET R L.
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HDFS EEHR&&E K

NameNodef B ENESEH “fs.namenode.image.backup.enable” , Y& EiZ(E
A “true” , RFERNOIERIREHNameNodeIEIE

IR EE TSR SCIR(F
fERRwrite REENEUREY, HOFSEPIRHARSEIBS A\HDFS, MEEEEE
WA, MEEEPRRE, WE, WEERL. MTERTRER05E, MiX
S5eiE, BAhflushEEIRRIFEIHDFS.
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Hive

7.1 Hive N FAF AR

Hive JDBC IXENAINNEL

= FisiEFLUDBCHIA I IEZHiveServerit, EEESEINEHivel9)DBCIRENZE
org.apache.hive.jdbc.HiveDriver,

WS FinteFRIFHG, RSS(E R B NNEEEINEIZIRENZE,

AR classpath FigBHEMNAjarE, NEFiniERF#lE Class Not Found®EFHE .
W

Class.forName("org.apache.hive.jdbc.HiveDriver").newlInstance();

{5 ) DKAYIREN E IR 2 java.sql.DriverManager3EixEN— MNHive ISR FEiEE

HiveR9#WEZEURLAurl="jdbc:hive2://

XXX XXX XXX XXX 2 T8 T, 0K XXX XXX XXX:2 T 8T, xxx . XxX.XxX.XxX:2181/;serviceDiscoveryMod
e=zooKeeper;zooKeeperNamespace=hiveserver;sasl.qop=auth-
conf;auth=KERBEROS;principal=hive/
hadoop.hadoop.com@HADOOP.COM,;user.principal=hive/
hadoop.hadoop.com;user.keytab=conf/hive.keytab";

LI EERZIZEINIE, FrlAHiveEERNARZMERAnullEiEzS.

T
/] BILERR
connection = DriverManager.getConnection(url, "", "");

HAT HQL

1T HQ

HATHQL, EEHQLARRELL""ERE .
IEtRAI:
String sql = "SELECT COUNT(*) FROM employees_info";
Connection connection = DriverManager.getConnection(url, "", "");
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PreparedStatement statement = connection.prepareStatement(sql);
resultSet = statement.executeQuery();

e AN B
String sql = "SELECT COUNT(*) FROM employees_info;";
Connection connection = DriverManager.getConnection(url, "", "");

PreparedStatement statement = connection.prepareStatement(sql);
resultSet = statement.executeQuery();

RABIER

ERIREFAERITRHQLZ G, FRXAEIEEERE, URRFEIME, BNXE—
RIFfImizSIR,

FEEXFIDKAIF N IT KR statementFIconnection,

W

finally {

if (null != statement) {
statement.close();
}

/] XIFIDBCiERE

if (null != connection) {
connection.close();

}

}

HQL iEiZE 2 #=s

FIMrFERESA ‘=7, BigBE, &8 “isnul” ; FEFARRZ=, BIAEE, £/ “is

not null” ,

ZEERE, AHQLHStringZRBNFRERTFAH, BMKEN0, IBANIBHITIS
NULLASHIBTEE SRR alse . LEBIMGZER “col =" 7 RHIMF=FRFER; (£ “col 1=
"7 SRAIMTAEE AR

1EffpI:

select * from default.tbl_src where id is null;
select * from default.tbl_src where id is not null;
select * from default.tbl_src where name ="
select * from default.tbl_src where name !=";

=1 TR

select * from default.tbl_src where id = null;

select * from default.tbl_src where id != null;

select * from default.tbl_src where name is null;
select * from default.tbl_src where name is not null;

iE: FRtbl srcHYid=REEAINtZERY, name=E&StringZ88Y

EPREESHFEESRS RART—

S&EE¥AYHive. YARN. HDFSIRSZURECESHALTMEY, ERIREFINAISHE
W%, AREEERFNEEESHTEZRIERZEHiveServerfYEt ESHZES
RSBIRIESH—H, NRF—H, FERPEEFREMAEAERE!
HiveServer, GIaITFERIRGIF, IR TERFPRIYARNECESHET, HiveEH
it TEFEFEHFEEHUAERZRIEEREIHiveServerfYEC ESE:

IR
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EREYARNRISHECEWNT:
mapreduce.reduce.java.opts=-Xmx2048M
BEFIRRISHECEI T
mapreduce.reduce.java.opts=-Xmx2048M

EBVARNIEKS, SHEENT:

mapreduce.reduce.java.opts=-Xmx1024M

YIRS = FIRIEFAMUBAREN, NIERIUEFIRSHEN, 5HreducerAfzAR
EMEMREZEITEM

ZEIEREERH

MREZSEHEH TlogindVIR(E, INBEREFFEIREZNINE, FEEERBXESR
NiZfErelogingy A= .

loginAYLASAEA -

private Boolean login(Configuration conf){
boolean flag = false;
UserGrouplnformation.setConfiguration(conf);

try {
UserGrouplnformation.loginUserFromKeytab(conf.get(PRINCIPAL), conf.get(KEYTAB));
System.out.println("UserGrouplinformation.isLoginKeytabBased(): "
+UserGrouplnformation.isLoginKeytabBased());
flag = true;
} catch (IOException e) {
e.printStackTrace();
}

return flag;
}
relogindY{LEB4£41 -

public Boolean relogin(){
boolean flag = false;

try {

UserGrouplnformation.getLoginUser().reloginFromKeytab();
System.out.println("UserGrouplnformation.isLoginKeytabBased(): "
+UserGrouplnformation.isLoginKeytabBased());
flag = true;
} catch (IOException e) {
e.printStackTrace();
}

return flag;

}

{$5F8 WebHCat £ REST [l Streaming 23 MR (S H9p1B R4

AEOFEZEKEHihadoopAIstreaming®, 7ELAStreaming5 iR MRIES25WebHCat
B, EEY “hadoop-streaming-2.7.0.jar” £ _H{EZIHDFSRUIEERIET:  “hdfsy///
apps/templeton/hadoop-streaming-2.7.0.jar” ., BB RINLESEZFiGmFIHivelR
FHPELE, IERiRLEERE “/opt/client” Jfi:

source /opt/client/bigdata_env

ERkINItERANABPEETWIER
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hdfs dfs -put ${BIGDATA_HOME}/Fusioninsight_HD_8.1.0.1/Fusioninsight-
Hadoop-*/hadoop/share/hadoop/tools/lib/hadoop-streaming-*.jar /apps/
templeton/

Hrh/apps/templeton/FEERERRIAILEIHITIES, BRIALAIEER/apps/
templeton/, Hivel13L{l{EMH/apps1/templeton/, LASEHE,

B X E—KRERH TS ERE

BRIAGARASH, Hive ARSI ARIE, BERRIE—KERRISHTIZERE, SN
SHMERERTEH, EEESKUWAIER.

PIBEFRASZIE insert into

S48E ( bucket table ) F<3Z#Finsert into, {XZiFinsert overwrite, FNEEXH {4
PMEBHA—H,

{EF3 WebHCat gY&8% REST #ZORIRIE 4

WebHCatA9&R5> RESTHE K EIFMapReducefJJobHistoryServerscfdl, B{R#EEC
T

e mapreduce/jar(POST)

e mapreduce/streaming(POST)

e  hive(POST)

e jobs(GET)

e jobs/:jobid(GET)

e jobs/:jobid(DELETE)

Hive 580508
HivelZtN (#UEE. XHEWE ) HEEIManageriSINEREHITIEN, REFEH

wSITIEN, BRT “alter databases databases_name set owner='user_name'” 179

LASL
A fiFelEE Hive on HBase 9 X%

Hive on HBase&{GLIrEiEFE7EHBase L, B FHBase2ERLIPDABIMHPK, &
2 XEFITERegionServer £, FLEARFiFEHIveF ElE#EHive on HBase X%,
Hive on HBase A5 INSERT OVERWRITE

HBases{&EFrowkeyEA—fTICRAIE—FRR . EIBEAEIERT, %R rowkeytEE, M
HBase&B=1Z/THIHIE . AR 1EHivedF—3KHive on HBaseZ&H{TINSERT
OVERWRITE, &¥5tBREIrowkeyfIiT#ITEE, MEAFNHIEASHEES.
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7.2 Hive R FFFAEIN

HQL fmEZ kiR ltEiR

EEIERERAFRAVEMITIEE, FENETHiveBSRIRIREELIREREHQL,
RSB AR BRI

VG TR

select * from default.tbl_src where id = 10001;
select * from default.tbl_src where name = 'TestName';

ESCRAI:

select * from default.tbl_src where id = '10001";
select * from default.tbl_src where name = TestName;

(MR

Ftbl_srcAYid==ERAINtZEEY, name=ER9Stringz8EY,

HQL REZITRBRIKE
HQLEGRISRERR, EIERS. FRE. NES. R318%, HRERNFEBIY304

FI5,

OracleHIAMNREFFKEARITFEBE3I0MNFT, BENSIRE. PTATRS
Oracle, MIRIRAIBIMRBLT TIRE], FAAVREI30MFTI,

KIAFTFEIiE. 48P, BiH.

HQL B ZIcE1N 851t
FIHENRFABHNCENE, BIYER “select count(1) from table_name” .
FUENRENFTRBANCRNE, BER “select count(column_name) from
table_name”

JDBC #BHIPR

Hivei2 B DBCLIIGERIIRSI, FOAR5HE, AFFLIEE
java.sgl.DriverManager.setLoginTimeout(int seconds)iZ &, secondsfIE{i /9
o

UDF &1
ENHBIERAEKAUDF, #emXERElXadd jar, FIEFHENUDF,
HivelJUDFEHE—LESHAEME, Ebtl “deterministic” BRHAS “true” ([ EA—PEIAES
REIE—MER ) , “stateful” (2BEBRE, BIAR “true” ) . HAPEZINE
ENXUDFRAESEM TILasE, TEEE N EBNAGER, FlinanTs:

@UDFType(deterministic = false)
Public class MyGenericUDAFEvaluator implements Closeable {
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RITRPRAERIN
1. SHRRRA, BEEEERAMIN, BNERIKE, BXFREE.
2. ATBPEBNDES REIRODIRT, FEISHNIH, ERTIENE, £

2 X=FE& BN Edistribute by,
FESUEASTUALERIN

HiveXz1FZM7z6gt&z, tbillTextFile, RCFile, ORC, Sequence, Parquet., A7
TEFETE, HEABoHEREGEPI D FREY, AJLERRMERIIR
=i (ELENORCIZIA) o

7.3 Hive N &7~

JDBC ZRAEHULHE—
AT REI B EE AN T
1. 7E)DBC URLMEHFeRISHFAF-SIBMAN ISR, BFEMRRELBS. @i

Hivei—_il_:ﬁo
2. HiTtlEsk. ERfIMR=22HQLIED,

package com.huawei.bigdata.hive.example;

import java.io.File;

import java.io.FileInputStream;
import java.io.|OException;

import java.io.InputStream;

import java.sql.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.ResultSetMetaData;
import java.sql.SQLException;
import java.util.Properties;

import org.apache.hadoop.conf.Configuration;
import com.huawei.bigdata.security.LoginUtil;

public class JDBCExample {
private static final String HIVE_DRIVER = "org.apache.hive.jdbc.HiveDriver";

private static final String ZOOKEEPER_DEFAULT_LOGIN_CONTEXT_NAME = "Client";
private static final String ZOOKEEPER_SERVER_PRINCIPAL_KEY = "zookeeper.server.principal";
private static final String ZOOKEEPER_DEFAULT_SERVER_PRINCIPAL = "zookeeper/hadoop.hadoop.com";

private static Configuration CONF = null;
private static String KRB5_FILE = null;

private static String USER_NAME = null;
private static String USER_KEYTAB_FILE = null;

private static String zkQuorum = null;//zookeeperT sipFQir 51Z
private static String auth = null;
private static String sasl_qgop = null;
private static String zooKeeperNamespace = null;
private static String serviceDiscoveryMode = null;
private static String principal = null;
private static String auditAddition = null;
private static void init() throws IOException{
CONF = new Configuration();
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Properties clientinfo = null;
String userdir = System.getProperty("user.dir") + File.separator
+ "conf" + File.separator;
InputStream filelnputStream = null;
try{
clientinfo = new Properties();
//"hiveclient.properties" AZ Pkt EX 4, MNRFERASLANSHE, TEICIZUHEHXTRSLEIZ Fis FEY
"hiveclient.properties"
//"hiveclient.properties" {4 BET ML BIE P L E B ER R FlconfigBFT
String hiveclientProp = userdir + "hiveclient.properties" ;
File propertiesFile = new File(hiveclientProp);
fileInputStream = new FilelnputStream(propertiesFile);
clientinfo.load(filelnputStream);
}catch (Exception e) {
throw new |OException(e);
Hinally{
if(filelnputStream != null){
fileInputStream.close();
fileInputStream = null;
}
}
//zkQuorumZRER R AIFE T 9" XXX XXX XXX XXX:2 T8 T, XXX XXX XXX XXX:2 18T, XXX XXX XXX.XXX:2181";
113 xxx.xxx xxx" JIEEBEhZooKeeperFRFEE T s HIVSZIP, i IBRIAZE2181
zkQuorum = clientInfo.getProperty("zk.quorum");
auth = clientInfo.getProperty("auth");
sasl_qgop = clientInfo.getProperty("sasl.qop");
zooKeeperNamespace = clientInfo.getProperty("zooKeeperNamespace");
serviceDiscoveryMode = clientinfo.getProperty("serviceDiscoveryMode");
principal = clientInfo.getProperty("principal");
auditAddition = clientInfo.getProperty("auditAddition");
. ] ZEHFEFBFRIUSER_NAME, Hrh"xx"tERZBIEIERIBRE, FIMNEIERIAF Auser, MUSER_NAME
Juser
USER_NAME = "xxx";

if ("KERBEROS".equalslgnoreCase(auth)) {
/] BEBEZ Finikeytabfkrb5 371
USER_KEYTAB_FILE = userdir + "user.keytab";
KRB5_FILE = userdir + "krb5.conf";
System.setProperty("java.security.krb5.conf", KRB5_FILE);
System.setProperty(ZOOKEEPER_SERVER_PRINCIPAL_KEY, ZOOKEEPER_DEFAULT_SERVER_PRINCIPAL);
}
}

*k

* ARliER T afalfEAHIve JDBCIEORMITHQLE S <br>

* <br>

* @throws ClassNotFoundException

* @throws IllegalAccessException

* @throws InstantiationException

* @throws SQLException

* @throws IOException

*/

public static void main(String[] args) throws InstantiationException,

IllegalAccessException, ClassNotFoundException, SQLException, IOException{

] BEEL
init();

[l ®XHQL, HQLAREIER, Fee8aE ;7
String[] sqls = {"CREATE TABLE IF NOT EXISTS employees_info(id INT,name STRING)",
"SELECT COUNT(*) FROM employees_info", "DROP TABLE employees_info"};

// $##ZIDBC URL
StringBuilder sBuilder = new StringBuilder(
"jdbc:hive2://").append(zkQuorum).append("/");

if ("KERBEROS".equalslgnoreCase(auth)) {
sBuilder.append(";serviceDiscoveryMode=")
.append(serviceDiscoveryMode)

M HHRAS 01 (2024-04-29) WA © EARTERABIRAE 38



Mapreduce R$%

BHFRRTE 7 Hive
.append(";zooKeeperNamespace=")
.append(zooKeeperNamespace)
.append(";sasl.qop=")

.append(sasl_qop)
.append(";auth=")
.append(auth)
.append(";principal=")
.append(principal)
.append(";user.principal=")
.append (USER_NAME)
.append(";user.keytab=")
.append(USER_KEYTAB_FILE);
}else {
/& EEN
sBuilder.append(";serviceDiscoveryMode=")
.append(serviceDiscoveryMode)
.append(";zooKeeperNamespace=")
.append(zooKeeperNamespace)
.append(";auth=none");
}
if (auditAddition != null && 'auditAddition.isEmpty()) {
strBuilder.append(";auditAddition=").append(auditAddition);
}
String url = sBuilder.toString();
// Bi#kHive JDBCIKEN
Class.forName(HIVE_DRIVER);
Connection connection = null;
try {
// $RERIDBCiERE
[ MRERANREEER, BAE_NSHEEESIERARSE, SUSLEZRF (anonymous) &3
connection = DriverManager.getConnection(url, "", "");
/] 8%

/| BEZE, MREARTSHIE, AJLUERALOADIEAEEIESAEF, LIIMHDFS EEHIESAE:
// load data inpath '/tmp/employees.txt' overwrite into table employees_info;
execDDL(connection,sqls[0]);

System.out.println("Create table success!");

I/ &8

execDML(connection,sqls[1]);

/] Wiz
execDDL(connection,sqls[2]);
System.out.println("Delete table success!");
}catch (Exception e) {
System.out.println("Create connection failed :
}
finally {
/] FiFIDBCERE
if (null != connection) {
connection.close();
}
}
}

+ e.getMessage());

public static void execDDL(Connection connection, String sql)
throws SQLException {
PreparedStatement statement = null;
try {
statement = connection.prepareStatement(sql);
statement.execute();
}
finally {
if (null != statement) {
statement.close();
}
}
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public static void execDML(Connection connection, String sql) throws SQLException {
PreparedStatement statement = null;
ResultSet resultSet = null;
ResultSetMetaData resultMetaData = null;

try {
/] FUTHQL
statement = connection.prepareStatement(sql);
resultSet = statement.executeQuery();

/] mEEaSIZEEE

resultMetaData = resultSet.getMetaData();

int columnCount = resultMetaData.getColumnCount();

for (inti = 1;i <= columnCount; i++) {
System.out.print(resultMetaData.getColumnLabel(i) + '\t');

}
System.out.println();

/| BHEIAERENEFHIE
while (resultSet.next()) {
for (inti=1;i <= columnCount; i++) {
System.out.print(resultSet.getString(i) + '\t');

}
System.out.println();
}
}
finally {
if (null != resultSet) {
resultSet.close();

}

if (null != statement) {
statement.close();
}
}
}

}

JDBC ZIRFAERFIUEHEZ
AT REUSIEEBINAE T :

1. AFPBTHTREES, F7)DBC URLIBIIHIRHAFFIZHENGRER, &L
HiveiEsz o

2. RTRIER. EWMRFR=32HQLIED,
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(AT
ERREinaZooKeeperfd & fEAjaasBc B3 AE, fldluser.hivejaas.conf, B EENT,
Client {

com.sun.security.auth.module.Krb5LoginModule required
useKeyTab=true
keyTab="D:\\workspace\\jdbc-examples\\conf\\user.keytab"
principal="xxx@HADOOP.COM"

useTicketCache=false

storeKey=true

debug=true;

I

FRREERELRING, (Z EIRECE X HATkey TabIRZ (EXIERIZ ) Fprincipal, FHIREF
B Ejava.security.auth.login.configigaiZ 4R EIR R .
package com.huawei.bigdata.hive.example;

import java.io.File;

import java.io.FileInputStream;
import java.io.|OException;

import java.io.InputStream;

import java.sql.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.ResultSetMetaData;
import java.sql.SQLException;
import java.util.Properties;

import org.apache.hadoop.conf.Configuration;
import com.huawei.bigdata.security.LoginUtil;

public class JDBCExamplePreLogin {
private static final String HIVE_DRIVER = "org.apache.hive.jdbc.HiveDriver";

private static final String ZOOKEEPER_DEFAULT_LOGIN_CONTEXT_NAME = "Client";
private static final String ZOOKEEPER_SERVER_PRINCIPAL_KEY = "zookeeper.server.principal";
private static final String ZOOKEEPER_DEFAULT_SERVER_PRINCIPAL = "zookeeper/hadoop";

private static Configuration CONF = null;
private static String KRB5_FILE = null;

private static String USER_NAME = null;
private static String USER_KEYTAB_FILE = null;

private static String zkQuorum = null;//zookeeperTs sipFQir O5F
private static String auth = null;
private static String sasl_gop = null;
private static String zooKeeperNamespace = null;
private static String serviceDiscoveryMode = null;
private static String principal = null;
private static String auditAddition = null;
private static void init() throws IOException{
CONF = new Configuration();

Properties clientinfo = null;
String userdir = System.getProperty("user.dir") + File.separator
+ "conf" + File.separator;
InputStream filelnputStream = null;
try{
clientinfo = new Properties();
/["hiveclient.properties" IZ FPIRECE XM, IMREMSLEFE, BELIZIHRMITRSLHIZFik
THY"hiveclient.properties”
//"hiveclient.properties" (U B EX N LHIE PinL & BEEER T configBRT
String hiveclientProp = userdir + "hiveclient.properties" ;
File propertiesFile = new File(hiveclientProp);
fileInputStream = new FilelnputStream(propertiesFile);
clientinfo.load(filelnputStream);
}catch (Exception e) {
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throw new |OException(e);
Hinally{
if(filelnputStream != null){
fileInputStream.close();
fileInputStream = null;
}
}
//zkQuorum3REUSHIFE T 3" XXX XXX XXX XXX:2T 8T, XXX XXX XXX XXX:2 T8 T, XXX XXX XXX.XXX:2181";
11" xxx.xxx xxx" JIEEB¥ R ZooKeeperFRFEE TS s HIV S IP, i IBRIAZ2181
zkQuorum = clientInfo.getProperty("zk.quorum");
auth = clientInfo.getProperty("auth");
sasl_qgop = clientInfo.getProperty("sasl.qop");
zooKeeperNamespace = clientinfo.getProperty("zooKeeperNamespace");
serviceDiscoveryMode = clientinfo.getProperty("serviceDiscoveryMode");
principal = clientInfo.getProperty("principal");
auditAddition = clientinfo.getProperty("auditAddition");
[ ZEHFEAFRIUSER_.NAME, Hr"xx"tERZBIEIENARE, GIeIENAFHuser, N
USER_NAMEuser
USER_NAME = "xxx";

if ("KERBEROS".equalslgnoreCase(auth)) {
/] REEFinxfIkeytabfkrb5 3 HE81E
USER_KEYTAB_FILE = userdir + "user.keytab";
KRB5_FILE = userdir + "krb5.conf";

LoginUtil.set/aasConf(ZOOKEEPER_DEFAULT_LOGIN_CONTEXT_NAME, USER_NAME,
USER_KEYTAB_FILE);

LoginUtil.setZookeeperServerPrincipal(ZOOKEEPER_SERVER_PRINCIPAL_KEY,
ZOOKEEPER_DEFAULT_SERVER_PRINCIPAL);

/] Z&tER
/| ZookeeperZERIAiE
LoginUtil.login(USER_NAME, USER_KEYTAB_FILE, KRB5_FILE, CONF);
}
}

*k

* ANTRAIETR 7 A Hive JDBCGEORHITHQLES <br>

* <br>

* @throws ClassNotFoundException

* @throws IllegalAccessException

* @throws InstantiationException

* @throws SQLException

* @throws IOException

*/

public static void main(String[] args) throws InstantiationException,

IllegalAccessException, ClassNotFoundException, SQLException, IOException{

/] BEE
init();

/| ®XHQL, HQLAREIER, Fee8E ;7
String[] sqls = {"CREATE TABLE IF NOT EXISTS employees_info(id INT,name STRING)",
"SELECT COUNT(*) FROM employees_info", "DROP TABLE employees_info"};

// $###ZDBC URL
StringBuilder sBuilder = new StringBuilder(
"jdbc:hive2://").append(zkQuorum).append("/");

if ("KERBEROS".equalsignoreCase(auth)) {
sBuilder.append(";serviceDiscoveryMode=")

.append(serviceDiscoveryMode)
.append(";zooKeeperNamespace=")
.append(zooKeeperNamespace)
.append(";sasl.qop=")
.append(sasl_qop)
.append(";auth=")
.append(auth)
.append(";principal=")
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.append(principal);
} else {
/] EdEz
sBuilder.append(";serviceDiscoveryMode=")
.append(serviceDiscoveryMode)
.append(";zooKeeperNamespace=")
.append(zooKeeperNamespace)
.append(";auth=none");
}
if (auditAddition != null && 'auditAddition.isEmpty()) {
strBuilder.append(";auditAddition=").append(auditAddition);
}
String url = sBuilder.toString();

// Ti#Hive JDBCIREN
Class.forName(HIVE_DRIVER);

Connection connection = null;

try {
// 3XERUDBCEE
/| IRFEBNEEEELN, BAETNSHFEEESIERIAFSE, SUWSLEZRBF (anonymous)Z
connection = DriverManager.getConnection(url, "", "");
/] E&
/| BTG, MREBARFSHIE, TJLMFERALOADIETREIRESANES, LLUMHDFS SRS
// load data inpath '/tmp/employees.txt' overwrite into table employees_info;
execDDL(connection,sqls[0]);
System.out.println("Create table success!");
/] Eifl
execDML(connection,sqls[1]);
/] M=
execDDL(connection,sqls[2]);
System.out.println("Delete table success!");

}

finally {
/] XiAIDBCERE
if (null != connection) {

connection.close();

}

}

}

public static void execDDL(Connection connection, String sql)
throws SQLException {
PreparedStatement statement = null;
try {
statement = connection.prepareStatement(sql);
statement.execute();
}
finally {
if (null != statement) {
statement.close();
}
}
}

public static void execDML(Connection connection, String sql) throws SQLException {
PreparedStatement statement = null;
ResultSet resultSet = null;
ResultSetMetaData resultMetaData = null;

try {
// $4THQL

statement = connection.prepareStatement(sql);
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resultSet = statement.executeQuery();

/] WmEEaNSIZEERE

resultMetaData = resultSet.getMetaData();

int columnCount = resultMetaData.getColumnCount();

for (inti=1;i <= columnCount; i++) {
System.out.print(resultMetaData.getColumnLabel(i) + '\t');

}

System.out.println();

/| BHEEAERENEFIE
while (resultSet.next()) {
for (inti=1;i <= columnCount; i++) {
System.out.print(resultSet.getString(i) + \t');

System.out.println();
}
}
finally {
if (null != resultSet) {
resultSet.close();

}

if (null != statement) {
statement.close();
}
}
}

HCatalog XA & RBIES

LA RIS ER 7 anfaffE A HCatalogigftAYHCatinputFormati
HCatOutputFormatiZ[Oig3cMapReducefFs5 .

public class HCatalogExample extends Configured implements Tool {

public static class Map extends
Mapper<LongWritable, HCatRecord, IntWritable, IntWritable> {
int age;
@Override
protected void map(
LongWritable key,
HCatRecord value,
org.apache.hadoop.mapreduce.Mapper<LongWritable, HCatRecord,
IntWritable, IntWritable>.Context context)
throws IOException, InterruptedException {
age = (Integer) value.get(0);
context.write(new IntWritable(age), new IntWritable(1));
}
}

public static class Reduce extends Reducer<IntWritable, IntWritable,
IntWritable, HCatRecord> {
@Override
protected void reduce(
IntWritable key,
java.lang.lterable<IntWritable> values,
org.apache.hadoop.mapreduce.Reducer<IntWritable, IntWritable,
IntWritable, HCatRecord>.Context context)
throws IOException, InterruptedException {
int sum = 0;
Iterator<IntWritable> iter = values.iterator();
while (iter.hasNext()) {
sum-++;
iter.next();

}
HCatRecord record = new DefaultHCatRecord(2);
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record.set(0, key.get());
record.set(1, sum);

context.write(null, record);
}
}

public int run(String[] args) throws Exception {
Configuration conf = getConf();
String[] otherArgs = args;

String inputTableName = otherArgs[0];
String outputTableName = otherArgs[1];
String dbName = "default";

@SuppressWarnings("deprecation™)
Job job = new Job(conf, "GroupByDemo");

HCatInputFormat.setlnput(job, dbName, inputTableName);
job.setlnputFormatClass(HCatInputFormat.class);
job.setJarByClass(HCatalogExample.class);
job.setMapperClass(Map.class);
job.setReducerClass(Reduce.class);
job.setMapOutputKeyClass(IntWritable.class);
job.setMapOutputValueClass(IntWritable.class);
job.setOutputKeyClass(WritableComparable.class);
job.setOutputValueClass(DefaultHCatRecord.class);

OutputJoblnfo outputjoblnfo = Outputlobinfo.create(dbName,outputTableName, null);
HCatOutputFormat.setOutput(job, outputjobinfo);

HCatSchema schema = outputjoblinfo.getOutputSchema();
HCatOutputFormat.setSchema(job, schema);
job.setOutputFormatClass(HCatOutputFormat.class);

return (job.waitForCompletion(true) ? 0: 1);

public static void main(String[] args) throws Exception {
int exitCode = ToolRunner.run(new HCatalogExample(), args);
System.exit(exitCode);
}
}
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Hudi

8.1 Hudi N &A=

EEHEST: JRIDTREZNRAESLE, TLUMERHUdIRISEIRE S5
ZRMESRIEIE.

REHIREDHT: MEIRESE—HEERTS, FHRE2EHE, FERSHDTE
8%, ALARAHUdiBNZMARERSIRERER

IMEHIEST: EIEEETURS. IEZE0LAPEFS, FILUFERHUdIfIEEMEISKIEE
EMSE ISR EREEHE, BREEERN, RSIZIERE.

PRREHFESTT: FE—EEAREN, EFENE—HENERIEERR TS
Hr, REHUdIRIZIRAEED, FEERAIZESIANRGEE.

8.2 Hudi R AFFAEEIN

BaiHu % FEERECR NGBS SEIEETLITS, SEENHEEETLUIES
AHudiZ,

IR EHIEESMEIMEIE, NETZEEUERILREGR, BEESERACOWR,

%ﬂa‘i%)\iﬁﬂ'riﬁ‘éﬁ ReEREBREHFETSEAEMEENMENGR, BES
MORZ,

MFOXERNRE, REVSENERRRFRRHTIX.

HudisERF N\ iR & ERC & SKafkafpartitionE—E X%, 1EiE#kkafkalf—
partition RBEHE—~executor-coreif#t, FE LI ZE Eexecutor-coreRIER—EREE
NRRERE.

Spark streamingZCHI Ni#BRYBEINA SIS ERERIELIRER, HESHUXBERE
REfE/ N FIEE— X EEE NHUdiZRAIATE,

HUdiB ABIFHTEIRBAEE K, &34\ FHTERILIZEEERTE .
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loTDB

9.1 10TDB R FHFAF N

RERIEHERIFEA

IRESEHENFEAERTLIGRIEERE . BASEAFEI SR ()
SEUREINIRIORERARE (FESORAAEAFELIVIERNREF- XA ) |,
AR DRIFE R (BETHAENT ) SHENGLHEE,

%mﬁaamﬁﬁmﬁﬂﬁﬁﬁﬁ,$%ﬁ%¥#%ﬁ%@&§,UtﬁEﬁW§%
FRrERIBTEIFS LA root 8. LUERERERER

RSB AU AT LA S F = B AR R E RAER R e RS EE K12, EloTDBHRFTBRYATIERF
FlssmbArootFHIA . LUERERIENERE o

9.2 l1oTDB R FBFAEEIN
HWEF(FEAR4REO Session, jEHE SQL #HE

K TF10TDB SessionEZ 1, ZEEHERFAISEI0TDB Sessionf2FET, HiEE

EEBF OIS %E10TDB SessionfEFE TS,
BiELSSIEREFREEREREENEAEO

BEANEOMEHSENRHEFIT:

insertTablets ( Z2&Z1TE%I) >

insertTablet ( BIg&HZITEI) >

insertRecordsOfOneDevice ( BIZEZITARSI ) >

insertRecords(Object value) ( BIRFZITAES) >

insertRecords(String value) ( Z8FZTARS) >
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insertRecord ( BBiZ&E—1T)

BRHAFERE—ZFiniEE

|oTDBZ ik HEEiEZE—MoTDBServer, kg#ﬁﬁ%ﬂ— = FiRa Xz FimE
}RE’J|OTDBSGI’VQFLEJZJ_ 71, ALWRIEISEREZES N ARIIE PinRIARI R ETY
1

{§H SessionPool EAi&EH:
P TESessionWEMM T EB1F, SLMEFiRITBRE TS EFESession, & {ER
SessionPooli{TE HiEZE

iR E ResultSet. SessionDataSet [FREERE T=XA

BEiFLEREResultSet. SessionDataSet{FATMEREXA, BUSEMIRSZIRR
.
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Kafka

10.1 Kafka R FFFAFIR

AF8 Kafka APl ( AdminZkClient.createTopic ) 8lJiE Topic

o XFlavaHKiES, LEHRAI:
import kafka.zk. AdminZkClient;
import kafka.zk.KafkazkClient;
import kafka.admin.RackAwareMode;

KafkazZkClient kafkaZkClient = KafkazkClient.apply(zkUrl, JaasUtils.isZkSecurityEnabled(),
zkSessionTimeoutMs, zkConnectionTimeoutMs, Int.MaxValue(), Time.SYSTEM, "", "", null);
AdminZkClient adminZkClient = new AdminZkClient(kafkazZkClient);
adminZkClient.createTopic(topic, partitions, replicas, new Properties(), RackAwareMode.Enforced
$.MODULES$);

o XtFScalaFF&iES, IEHRA:
import kafka.zk.AdminzkClient;
import kafka.zk.KafkazkClient;

val kafkazkClient: KafkaZkClient = KafkazkClient.apply(zkUrl, JaasUtils.isZkSecurityEnabled(),
zkSessionTimeoutMs, zkConnectionTimeoutMs, Int.MaxValue, Time.SYSTEM, "", "")

val adminZkClient: AdminZkClient = new AdminZkClient(kafkaZkClient)
adminZkClient.createTopic(topic, partitions, replicas)

Partition FYBI AEAZBIT T =ML
KafkarRTopicRYPartitionfIRIAE N TIRAXIERIAT EEMZERY, E— Partitioniy
B RESHEAENT SR, ELRIRHARIFEE DR

Consumer EFIFIECESH “fetch.message.max.bytes” X/

ConsumerZ FixRIBLESEL “fetch.message.max.bytes” R ATFEHTFProducer
Pin@X=ERNBEERRAF T . MIRSHAIELX), T5ESHProducerP=4A%ER
ToiEME ConsumerpEITEE: o
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10.2 Kafka R AEFFAZEIN

E—MARERENSERINSFHEERN Topic THY Partition R —

EHR—MAREEEHES T TopichIPartition#iY, SESRIVEBE—BLLEE
iZTopichYHE, AHBERE N FTopichIPartition#lt, FHEIBESATIZEAIL,
EILENAEES .

BRENBFICRERRIEIE

FICERBANHIBRER M IENERIRINERIgEEANLY, HWRIREE{IIREKafka
4 ELBIRMRIBIERIEEE “max.request.size ” (B, EXIIGIIEZEELAEIRTEZR
“max.partition.fetch.bytes” {&.

Ban, AR5, ALEmax.request.size . max.partition.fetch.bytesEe EIUZ &S
“5252880” :
[/ TERY: M HIST S AL B J9SASL_PLAINTEXTERE PLAINTEXT
props.put(securityProtocol, kafkaProc.getValues(securityProtocol, "SASL_PLAINTEXT"));
/] BRSE
props.put(saslKerberosServiceName, "kafka");
props.put("max.request.size", "5252880");
/] YR
props.put(securityProtocol, kafkaProc.getValues(securityProtocol, "SASL_PLAINTEXT"));
/] BRSE
props.put(saslKerberosServiceName, "kafka");
props.put("max.partition.fetch.bytes","5252880");
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1 1 Mapreduce

11.1 Mapreduce R FAFF AT

#4x7% Mapper $H5R3E5CH
fEMapreducefESZHIMapfE:, SfTmap() Ksetup()Hi%.
TEHfal:

public static class MapperClass extends
Mapper<Object, Text, Text, IntWritable> {
/**

* mapBYiaIN, key AEXHNERBE, value BRXEN—ITZHFEIE.
* Emapi9iNkey, value S-S EIS A InputFormatigflt, ARRZE, B * 8 TextinputFormat,
*/

public void map(Object key, Text value, Context context)
throws I0OException, InterruptedException {

/1B EXAIEI

}

*k

* setup () ISR RAEFE AmapfESSHImap () 5k Z BiskE reducefE53HIreduce () 5 Z BIEA—X
*/

public void setup(Context context) throws IOException,
InterruptedException {

//BE M AICH

}

}

#k7% Reducer FZRAELIN
#EMapreducef{FZHIReduceiER, £HifTreduce()Fesetup()Hi%.
IEffaBI:

public static class ReducerClass extends

Reducer<Text, IntWritable, Text, IntWritable> {

/**

* @param A A—keyFlvaluefBESIENRES

* A& T mapiC2i8EATkeyfi>k . reducef5iAiC S B EIkeyAI ML,
* i context.write(key, value)BiHZIIEEBRF -

* Hreducef9%iHAkey, valueFHOutputformatE NX4ER St
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* BRIAfsEF TextOutputFormatS AHDFS,
*/

public void reduce(Text key, Iterable<IntWritable> values,
Context context) throws |IOException, InterruptedException {

//EEN LT

}

/**

* setup() iR R EH AmapESBmap () BiEZ FiskEreducefEsSH9reduce ) HiEZ BIARA—IX
*/

public void setup(Context context) throws |IOException,
InterruptedException {

/| BEEXELI, ContextA] LAKEEE(SE .

}
}

12— Mapreduce {53
main() /5iABIE—Njob, IEESE, 1BX(FIEIhadoopsEEt,
1Ef Pl

public static void main(String[] args) throws Exception {
Configuration conf = getConfiguration();

/] mainFFERASEL: args[0] AHEGIMRIEWEINIEE, args[11HFFIMRIEL 4G HEREE
String[] otherArgs = new GenericOptionsParser(conf, args)
.getRemainingArgs();

if (otherArgs.length !=2) {

System.err.println("Usage: <in> <out>");

System.exit(2);

}

Job job = new Job(conf, "job name");

/] ZEXEFESFRTERjare
job.setlar("D:\\job-examples.jar");

// job.setlarByClass(TestWordCount.class);

/] ZEIBTRIHfTMap, reducef92E, HAILABISEREXHIEE.
job.setMapperClass(TokenizerMapperV1.class);
job.setReducerClass(IntSumReducerV1.class);

/] i&&combinerZ, BUARNER, FEAITEEER Ireduce—REAYZE, CombinerXEEEREA, thaLUED
BeEMHERE

job.setCombinerClass(IntSumReducerV1.class);

[/ EEEVRIHTHRE, BrLIBEEENHHERE
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);

/] ZEZjobRUm N L ER, BAILIBEEEMHHERE

Path outputPath = new Path(otherArgs[1]);

FileSystem fs = outputPath.getFileSystem(conf);

/| NMRBEBEREFE, BBFZER.

if (fs.exists(outputPath)) {

fs.delete(outputPath, true);

}

FilelnputFormat.addInputPath(job, new Path(otherArgs[0]));
FileOutputFormat.setOutputPath(job, new Path(otherArgs[1]));
System.exit(job.waitForCompletion(true) ? 0 : 1);

11.2 Mapreduce NRFFEREIN

LEEANEEIN, £ mapred-site.xml igE
N8 RO N AImapred-site xm AR RYBC TR -
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setMapperClass(Class <extends Mapper> cls) -> “mapreduce.job.map.class”
setReducerClass(Class<extends Reducer> cls) -> “mapreduce.job.reduce.class”
setCombinerClass(Class<extends Reducer> cls) -> “mapreduce.job.combine.class”
setinputFormatClass(Class<extends InputFormat> cls) -> “mapreduce.job.inputformat.class”
setlar(String jar) -> “mapreduce.job.jar”

setOutputFormat(Class< extends OutputFormat> theClass) -> “mapred.output.format.class”
setOutputKeyClass(Class<> theClass) -> “mapreduce.job.output.key.class”
setOutputValueClass(Class<> theClass) -> “mapreduce.job.output.value.class”
setPartitionerClass(Class<extends Partitioner> theClass) -> “mapred.partitioner.class”
setMapOutputCompressorClass(Class<extends CompressionCodec> codecClass)

-> “mapreduce.map.output.compress” & “mapreduce.map.output.compress.codec”
setJobPriority (JobPriority prio) -> “mapreduce.job.priority”

setQueueName(String queueName) -> “mapreduce.job.queuename”

setNumMapTasks(int n) -> “mapreduce.job.maps”

setNumReduceTasks(int n) -> “mapreduce.job.reduces”

11.3 Mapreduce R FFF A5
ot BEE R ARER MBS S REREE 2 AV NHIZ R RER

FESA=AES:

1. MEXHiFigi R ENENEEIEESR, B@idsiMapperClasséf&Mapperit

;%*EEI)"J o

2. LR8Nt EMATE, HEbataXFRENSNERNZENRER, B3
ReducerClasstE(Reducer?&l%@%,&ﬂo

3. mainfiEiRMET— 1 "MapReduce job, FiE3MapReduce/EllFhadoopEEEE

B : ZEMapperClassiE X MapperflizRZEfImap () Hixflsetup () j5i%.
public static class MapperClass extends

Mapper<Obiject, Text, Text, IntWritable> {
/] PR
String delim;
/] TEBUTIE o
String sexFilter;
private final static IntWritable timelnfo = new IntWritable(1);
private Text namelnfo = new Text();
mapE’JKaJ)\ key ARSI EREE, valuenBRXFHN—{TZHEIE.
HmaphUiiNkey, valueasZ{45El/ EInputFormati2ft, APRIZE, EIAERTextinputFormat,
public void map(Object key, Text value, Context context)
throws IOException, InterruptedException {
[ ERE— TR R
String line = value.toString();
if (line.contains(sexFilter)) {
[/ 3REEE
String name = line.substring(0, line.indexOf(delim));
namelnfo.set(name);
// 3REX_E R BE R E)
String time = line.substring(line.lastindexOf(delim),
line.length());
timelnfo.set(Integer.parselnt(time));
// mapigittkey, valuef{EXS
context.write(namelnfo, timelnfo);
}
}

*k

* setup(VFTiERAEH AmapfES3HImap () 5i% Z RiakE reduce{E55Hireduce ()75 EZ ATEA—IX
*/

public void setup(Context context) throws IOException,
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InterruptedException {

// B Contexta ] LIKISELEIE S o

sexFilter = delim + context.getConfiguration().get("log.sex filter", "female") + delim;
}

}

BE52: ZXReducerClassiENX ReducerifigizkfIreduce () 5%

public static class ReducerClass extends

Reducer<Text, IntWritable, Text, IntWritable> {

private IntWritable result = new IntWritable();

/] SRS E) T

private int timeThreshold;

/**

* @param IAA— " keyFIvalueEEGIENES .

* HE M mapC 2 t8ERkeymsk . reducessikiC 2HEkeyAI N
* FiEHcontext.write (key, value) B EEEBE F.

* Hreducef9iiHAYkey, valueFOutputformatB NXHRZ
* BRINMERTextOutputFormatS AHDFS

public void reduce(Text key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedException {
int sum = 0;

for (IntWritable val : values) {

sum += val.get();

}

/] SNRASEVNFIHEAYE), FEHER,
if (sum < timeThreshold) {

return;

}

result.set(sum);

// reducefgithiJokey: MERHIES., value: ZME_EMEATE
context.write(key, result);

}

/**

* setup () FiE RTEFH A maplESHImap () &2 Bigk & reducefESHreduce () 53 & Z BIABE—IR o
*/

public void setup(Context context) throws IOException,
InterruptedException {

// ContextRA] LIR1SECE(EE o

timeThreshold = context.getConfiguration().getint(
"log.time.threshold", 120);

}

}

HHI3: main()75iEBIE—Nob, IEESH, R3Z(FIElhadoop&Es,

public static void main(String[] args) throws Exception {

Configuration conf = getConfiguration();

[l mainFiEBASH: args[01REBIMRIEANERR, args[1]1/9tEGIMRIELIHHERE
String[] otherArgs = new GenericOptionsParser(conf, args)

.getRemainingArgs();

if (otherArgs.length !=2) {

System.err.println("Usage: <in> <out>");

System.exit(2);

}

Job job = new Job(conf, "Collect Female Info");

[ REBEIEESERERjarE o

job.setlar("D:\\mapreduce-examples\\hadoop-mapreduce-examples\\mapreduce-examples.jar");

// job.setlarByClass(TestWordCount.class);

/] BEEITEHA Tmap, reducefd2E, AILABISELENIHEE
job.setMapperClass(TokenizerMapperV1.class);
job.setReducerClass(IntSumReducerV1.class);

/] ®E&combinerss, BENATGER, ERAMERERreduce—1¥A93E, CombinerssFEEIEIRER, tbAJLlEE

BeEXHEE -
job.setCombinerClass(IntSumReducerV1.class);

[ REELAYRHER, aliBEEEHEE.
job.setOutputKeyClass(Text.class);
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job.setOutputValueClass(IntWritable.class);

/] ZEiZjobhUm NFEIHEER, LB EENHHERE

Path outputPath = new Path(otherArgs[1]);

FileSystem fs = outputPath.getFileSystem(conf);

/] REEEREEFE, MERzZER.

if (fs.exists(outputPath)) {

fs.delete(outputPath, true);

}

FileInputFormat.addInputPath(job, new Path(otherArgs[0]));
FileOutputFormat.setOutputPath(job, new Path(otherArgs[1]));
System.exit(job.waitForCompletion(true) 0:1);
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Spark

12.1 Spark R FFF AN

Spark R, FS|A Spark Ay

o XFlavaHKRIES, EHRAI:
// EUgESparkContextAt ARSI NAIZE
import org.apache.spark.api.java.JavaSparkContext
// RODERERISINAIZE
import org.apache.spark.api.java.JavaRDD
// elzESparkConfidS | \AIZE
import org.apache.spark.SparkConf

o XFScalaFRiES, LEHETBY:
// Bli&SparkContextBFrEES I NBYZE .,
import org.apache.spark.SparkContext
// ROD#RERISINATZE
import org.apache.spark.SparkContext._
// BUEESparkConfld5 I NAIZE
import org.apache.spark.SparkConf

Java 5 Scala REB X3, ERENAR, FEFSREE I REAITNEE

RODEAAERRY, a2, RODATTEREAREENRRY, Eitt, EM)avafl
ScalafR SR EF BT T RERIINEE . TEENFIF.

s NEBREFMNERE, REHEHIFERBFHE, EScalad, 1ZATEHERFRIA
BanT:

[+ RECECHIIhEE R B EIRA PR BT,

* 2¥trajectory: ARSI EMR-AFRZIMNES ((HE, &E, #E)

*/

private def getTimesOfOneUser(trajectory: (String, Seq[(String, Float, Float)]), zone: Zone, arrive:
Boolean): Int =

{
/] FERP A E iR EHEE
val sorted: Seq[(String, Float, Float)] = trajectory._2.sortBy(x => x._1);

}

& Hjavastil_biRINAE, NIFEEStrajectory. 2EBFERITR, MABEEREXT
trajectory. 2 1THEFIR{E . [EEZCollections.sort(trajectory. 2)iXME{EESNER
trajectory. 2IXMNIRAE, XiEH T RODFTTEATEXRIXEMN; MScalalSBZFR
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VABESBIERIZTT, =EIsortBy( )X MRELER 7 — ISR, BHARS
trajectory. 2E#EIR(E. TE S BI5LjavasCIl IEFARBIFIEEIRTG o
IEffBI:

[ RPN ESMAIER— TR,

List<Tuple3< String, Float, Float >> list = new ArrayList<Tuple3< String, Float, Float >>( trajectory._2);
/] EFIGIEITHER

Collections.sort(list);
e B

[/ BN AP E S REEHE .
Collections.sort(trajectory._2);

SHUEN T, MNES Driver fl Executor Z[EINSHIZEE

fESparkfwizhy, DEA—EABERIEPFTERIFMASERAE, XMIHMREFSME
AXMAER, BESHRENE/EE, SKEE—1=E (null) , EmainR#H, £
BlftSparkContextW IR ZBIMIX MR EMME . AT, ELMIRILT, HITIEFAYjar
BEWEIERIE M Executor EHAT. MIZBEREmMainRFRITRMET, FHAKIER
HATIESHIRE S, EltExecutoriSSIRTIESHRE .

1EHRBI:

object Test
{

private var testArg: String = null;
def main(args: Array[String])

testArg = -+,
val sc: SparkContext = new SparkContext(:--);

sc.textFile(--)
.map(x => testFun(x, testArg));
}

private def testFun(line: String, testArg: String): String =

testArg.split(---);
return ---;
}
}

=1 TR

[IEXIIR
object Test

{
/| EXEBETE, BHZE (null) ; EmainFEs, LHl{kSparkContextitgZ BIxHX N EMRIE.
private var testArg: String = null;
// mainBR#L
def main(args: Array[String])
{

testArg = --+;
val sc: SparkContext = new SparkContext(-:*);

sc.textFile(--)
.map(x => testFun(x));

}
private def testFun(line: String): String =

testArg.split(...);
return --+;
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}
}

BITHEIRTRAI, ESparkilocalE{ FRELEEIETT, MESHIEXBRT, SFEEE
REatikis, BTTIEHEE, XRATFESHIUERT, WTREFNjar8slAIX
FE MExecutor EHIT, HHiTRItestFuniRZiAT, FEMNRFFEtestArgh(E, (B
RtestArglYEREREIMainREI T ANE T, EftHaTRREUX LY, Fitbe
IIMAEFEEAF BN EEENL, XFETEHRENRE.

N FIfERFEER 2 Biw /A SparkContext.stop
A FBsparkf xFFART, M FEEFERZ BB SparkContext.stop() o
MERY:
FRlavaiBESHAR, MNAEFLERZ W RiER)avaSparkContext.stop() .
FIFEScalalBE S AR, RAERFERZBINRERSparkContext.stop() o
LAScalaiB S RN ABRER 6, 7250148 T EfRE SRR

1EHRBI:

/323 spark{Edl
val sc = new SparkContext(conf)

/1 EARRYESS

/NI FBERR4ER
sc.stop()

fEiRRpl:
[/3R3Zspark{El

val sc = new SparkContext(conf)

[/ EARRYESS

ANERANMSparkContext.stop, YARNRESEREM . tNE12-1, EFFRIES, Bl
— MEFZIRBNINSparkContext.stop, /a—MERAINT SparkContext.stop() .

12-1 %0 SparkContext.stop ) FIAFINAIX B

application_1417593322234_0019 root  YamClientWithoutStop SPARK default  Wed, 3Dec Wed, 3Dec  FINISHED FAILED History
2014

2014
08:49:42 08:49:51 UTC
uTC

application_1417593322234_0018 root  YamClientNormalStop SPARK default Wed 3Dec Wed 3Dec  FINISHED SUCCEEDED History
2014

08:48:59 08:49:12 UTC
e

BIEHL AM FRAGL

EFSHERZEBMESEBNRRERN, AIRSHNEHRRER, BXNES
FBINBRTEER, WERTLURSAMAIGRAREIRAEL
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12-2 {82 AM SR KRIRB 3L
s EIRE R
EEofEeE AEE
HRE (BA) 5 B=E.. AMEFEEESSNE | AFEERNER.. s HEFEE. 5
default{roct. default) 1000 0.1 100% 10

12.2 Spark R FFFEEIN
RDD ZR(EFN, ERiNE RDD A4

RDDTERUAEIR TFRIFER B EStorageLeveLNONE, BIEEAFHE B AKRERT
, WREANRDDFEZIXER, BILAERBZRDDIFAM, FiENT:

A Fspark. RDDAHAYcache() . persist(). persist(newLevel:Storagelevel) FREIIATIE
RDD#5AL, cache()fpersist() & 21GRDDRITFER R E

StorageLevel MEMORY_ONLY, persist(newLevel:StorageLevel) AJLAJ9RDDiIZEE
FiEgRe, BREKRERIZG X2 BIRDDHIEIEHR S AStorageLeveLNONEEE S
newlLevelt8E, tBHi21%, RDDEVFFMELRSI—BiZE HStorageLeveNONEZSMIZR
A, MEELNZ,

WNRIEEIERDDEIFA(L, BBAALLREARAunpersist(blocking:Boolean = true), %
HIhgeal T :

1. ¥SiZRDDMIFAHFIEFTEMR, RDDIIMAIEIEH N AT EWOIRE;
2. JBRDDHVFERBIEFMZ E IStorageLeve.NONE,

IR shuffle TIENEF

ZEBFIRAERRET, B XRDDAY— partitiongZNgFRDDISZ A
partition, RDDHRRAJTTE—ARERZE <key, value>3t. FITIIREFEIZEHKEIRDDHY
partitionZ=HE, XAMEIEFR SIshuffle,

AT shuffle B FEFET R ZERIMNEEYE, RIS THIEERARIRDD, WiZzRE
RNFEEANER, B/NESFIENA), AEBEERshuffleX&EF

ERBITILM:

e combineByKey() : RDD[(K, V)] => RDD[(K, C)], 24ERDDI[(K, V)]Fkey+EEIAY
HEAYFRBvaluetZ (Ul A— 2B A CRYE

e groupByKey() #lreduceByKey() 2combineByKeyFImFE(RLI, MNFHIERES
tbEE Z+groupByKeyFreduceByKey R EEH BIFRERAIIGS, ILUERES
E X IR AREUEA combineByKeyRISESRSLIN

e distinct(): RDD[T] => RDDI[T], {EAREREETENIEF . HAEIERAS
T
map(x => (x, null)).reduceByKey((x, y) => X, numPartitions).map(_._1)
XMERECREERT, THEHIESRAN, BINAZEEX A4 ERRIRDDfE
.
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join() : (RDD[(K, V)], RDD[(K, W)]) => RDD[(K, (V, W))], {EF=2R™1~"RDDi&E
iTkey iz

WSRRDD[(K, V)1 EkeyBEXvalue, MRDD[(K, W)]F#EEkeyE Y value,
BRABREETERDD[(K, (V, W) IFREEREX*YERICR o

IS ERATTNER MERASERESEF

1.

{#FreduceByKey/aggregateByKey&{tgroupByKey,

FriBAImap-sidefiR S, IHHNEEB T RAITEEkeyHITIXESRIE,
Z{lFMapReduced IR #Ecombiner, map-sidefAREZE, ST =AMt
RAaB—&EERkey, EANBEERkeyEFERESEERT . HtP o EHEER
BH = EHEREkeylY, AR HEERENRIEIENE, MNmtBRlE> 7 #HE
IOLAR L& (EimFiH . BHEKIH, E/EeRIBERT, EifEMreduceByKeydy,
aggregateByKeyE FRKEiEgroupByKeyE+, EreduceByKeyll
aggregateByKeyB FE#={ERAAF B E X RIREHXIEN T S A AR key T
RS, mgroupByKeyEFRASHITIREH, £ERHIESEEENEIT
RZEDRFER, MEEERRiEILRE.

{EFmapPartitionsBZE@Emap.

mapPartitionsZEAIEF, —RREFESLE— partitionFrBRIEIE, A=
—IRREEABGIE—5, HeeENRiies—L%, (B8R, ER
mapPartitions&HIOOM ( Wiz ) AITIER, ERSERREUEAMEL RIS
— P partitionfFBRIEIRE, MRAEFEAE, SIREIKET R EEKIERZIIR
19, RAEEIMOOMEE . FRLAERIXSSIRERTEIES!

{EfilterZ [EH{Tcoalescetf{E,

BEIT—RDDHTfilterE AT EIERDDHIRZBHIES ( ELaN30%LA _ERIEL
&), EifERcoalesceEF, FahiE/PRDDApartition#=, ERDDHAIHIE
[E4EZIE /D ipartitiondhrk . EAfilterZf5, RDDAYEMpartitionh#EBRE
HIEBILIEE, ISR EEHITRENITE, HLE M taskBaAIpartitiond
NEIREHARRE, B—RAREE, MELIENtaskitZ®, TJeEiRER
miki8 . EtAcoalesceldi/partition#2, ERDDHRILIEERIIE /LW
partitionZfg, RE(ERE/DHItaskB] AI BB RIpartition, EFYEH=
T, MNFHEeeRRH<E— 9% .
{FEFrepartitionAndSortWithinPartitions&{{repartition5sortZ3s2{E .

repartitionAndSortWithinPartitionsi2Spark B MEFII—1NEF, BHEIN,
REZER repartitionEN X225, REHITHIF, EINEREEH
repartitionAndSortWithinPartitions 8%, ERiZEF AILA—H#TES XAY
shuffleif®, —HITHERF . shuffleSsortTMEIEREIATHTT, ttsEshufflesort
kif, teErseRESH.

{$fforeachPartitions&f{tforeach,

[RIESETF “fERmapPartitions&ftmap” , tBR—IXREFABLE—
partitionfIFFEEIE, MAR—XREAAGIE—EE I8, ELKRH AW,
foreachPartitions2RHVEF, XIMERERIRFHARRBEEIN . tbiNTEforeachiRiEL
1, YSRODHFIEHIES MySQL, BFANIRE T ERYforeachEF, ME—5E
E—REENS, 8XRARTEMRSCIE— I EUIREEE, LIHMBVSIT
ORI HREIEEEE, HEERIFEET; (BRWRHforeachPartitions&EF
— IR IEB— M partitiondIEUE, BBAXITFEA partition, RECIE—NMEUREE
EZAE], AEHTHIEBNIRE, ATHEERIEESY.
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HHFEIE 12 Spark

RDD H=E

EMNBAFAES, — M EREEERLESparkiR(E (Hla0mapFireduce ) , TE—MzizEERE
+iz17, SRR N R ARINFETEMTERN,, XETESFER

FE—EaE. BEEXR, ®ES2aF, EEHRHETEBERRESR, Spark IFH
ERAERER, RHTHRHMEROIEETS: T ETE. B,

FERTMAE BRI, AILAGER Kryo HRALRBIMLIERE
SparkiEft 7 AR I SCER :
org.apache.spark.serializer.KryoSerializer: 48E8F, AME

org.apache.spark.serializer.JavaSerializer: 4ge—h%, TAMELTF

{8FF3: confset("spark.serializer", "org.apache.spark.serializer.KryoSerializer")
MR

A AREAERKryoFoIE?

SparkELIAERIR ) avalyFFELEl, tEiE0bjectOutputStream/ObjectinputStream APISE
HITRIEAIRFEIIE . {BRSparkERI2iFHFRKryoFFLE, KryoRFt2EERIttREL ) ava
FIMEENIMEEERREZ . EAN B, KryoFdlieilEltblavaFsietlsl, HeEm10EA
4. SparkZ FRLABK AR BERKryolERARIIERE, —REAKryoBERETMITEEEHITFY
LB EN R, R TFRHAEFRN, XA ELERFE .

Spark Streaming tBEfLILEEIN
1. IRESIERIHLIERTE (batchDuration),
2. IRESEIHIERKIHTE.
- IREZReceiverfZIEIE .
- IRESIEAIReceiverfBZERTE .
3. RESENHIELCEHTE.
. {FEBKryo &5k,
5. WEAM.
- REEBRACRBELSGCHHE.
- (ERAHANIRC-EEGCE X/ GCEERTE,
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HHFEIE 13 Yarn

Yarn

13.1 Yarn N EFF AR

{$£F8 YarnClient.createYarnClient() 812 & ik

R EE(FHprotocoliE
ClientRMProxy.createRMProxy (config,ApplicationClientProtocol.class) 8Ji = Fif .

Application master RO
AMRMClientAsync.createAMRMClientAsync() 5 ResourceManager 325

AN EZFERAprotocolizd
ClientRMProxy.createRMProxy (config,ApplicationMasterProtocol.class) ¢lJi2
application master5Sresource manager3ZBEHIZE iR,

Application master {FHZEEO
AMRMClientAsync.createAMRMClientAsync() 5 NodeManager 325

AN EE(FEAZEOContainerManagementProtocolProxyBliEapplication master5
node managerxX BRYZE Flif .

ZEETEERPN

WNRBEZELIERIToginAYRIE, BNBAEFFEXRERMING, FIEEEERXERMN
KiZ{EFreloginBg A = o

loginAYfLASAEA -

private Boolean login(Configuration conf){
boolean flag = false;
UserGrouplnformation.setConfiguration(conf);
try {
UserGrouplnformation.loginUserFromKeytab(conf.get(PRINCIPAL), conf.get(KEYTAB));
System.out.println("UserGrouplnformation.isLoginKeytabBased(): "
+UserGrouplnformation.isLoginKeytabBased());

flag = true;

} catch (IOException e) {
e.printStackTrace();

}
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13 Yarn

return flag;

}
reloginB9{CHB4£H1 :

public Boolean relogin(){
boolean flag = false;
try {
UserGrouplnformation.getLoginUser().reloginFromKeytab();
System.out.println("UserGrouplnformation.isLoginKeytabBased(): "
+UserGrouplnformation.isLoginKeytabBased());
flag = true;
} catch (IOException e) {
e.printStackTrace();
}

return flag;

SASRRAS 01 (2024-04-29) WRIERE © LEARITERARERAF

63



	目  录
	1 安全认证
	1.1 安全认证应用开发规则
	1.2 安全认证应用开发建议

	2 ClickHouse
	2.1 ClickHouse应用开发规则
	2.2 ClickHouse应用开发建议

	3 Doris
	3.1 Doris建表规范
	3.2 Doris数据变更规范
	3.3 Doris命名规范
	3.4 Doris数据查询规范
	3.5 Doris数据导入规范
	3.6 Doris UDF开发规范
	3.7 Doris连接运行规范

	4 Flink
	4.1 Flink应用开发规则
	4.2 Flink应用开发建议

	5 HBase
	5.1 HBase应用开发规则
	5.2 HBase应用开发建议
	5.3 HBase应用开发示例
	5.4 附录

	6 HDFS
	6.1 HDFS应用开发规则
	6.2 HDFS应用开发建议

	7 Hive
	7.1 Hive应用开发规则
	7.2 Hive应用开发建议
	7.3 Hive应用开发示例

	8 Hudi
	8.1 Hudi应用适用场景
	8.2 Hudi应用开发建议

	9 IoTDB
	9.1 IoTDB应用开发规则
	9.2 IoTDB应用开发建议

	10 Kafka
	10.1 Kafka应用开发规则
	10.2 Kafka应用开发建议

	11 Mapreduce
	11.1 Mapreduce应用开发规则
	11.2 Mapreduce应用开发建议
	11.3 Mapreduce应用开发示例

	12 Spark
	12.1 Spark应用开发规则
	12.2 Spark应用开发建议

	13 Yarn
	13.1 Yarn应用开发规则


