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clickhouseFBREHCHFEN T F.

vim /etc/clickhouse—server/config. xml

fRigconfig.xmI3Z{t , #ZFremote_servers :

<{remote servers incl="clickhouse remote servers” >

{/remote_servers>
WEBA : remote_serversEiREEECE | ATLIEEAIGEE | B LURHRECEEY BSXUFH, incBIERmm MIMRSUHREREN TS 5
HAclickhouse_remote_serverstIELBEARA.
BAVERYT B, 85, NN RECE S -
{include from>/etc/clickhouse-server/metrika.xml</include from>
AE | WEREXY
vim /etc/clickhouse-server/metrika. xml
RIS :
{yandex>
- SERIE —
{clickhouse remote servers>
A== 33 1% H —
{cluster 3shards lreplicas>
Q- MR
{shard>
<{replica>


https://www.jianshu.com/p/20639fdfdc99
https://www.jianshu.com/p/5f5ee0904bba
https://clickhouse.yandex/docs/en/single/?query=internal_replication#ontime

<host>hadoop1</host>

<port>9000</port>
{/replica>
{/shard>
A= HHs 2
{shard>
<{replica>
<host>hadoop2</host>
<port> 9000</port>
{/replica>
{/shard>
A— FHa 3 —>
{shard>
<{replica>
<host>hadoop3</host>
<port>9000</port>
{/replica>
</shard>

{/cluster 3shards lreplicas>
<{/clickhouse remote servers>
{/yandex>
WehA :
e clickhouse_remote_servers5config.xmlsflincl/BIEEXIAL ;
e cluster_3shards_lreplicas2£8%% , ATLABE/EENE ;
o HREIIMDR ., BIMORREINEIL
FEHEAI A28 EEFRIE.
$JFFclickhouse-client , BREEERE

hadoopl :) select * from system. clusters;

SELECT =*

FROM system. clusters

r—-cluster r—shard num——T—shard weight—T—replica num—7—host name—Tr—host
| cluster 3shards_lIreplicas | 1 1] 1 | hadoopl | 192.168.0.6 | 9000 | 1
| default | |

| cluster 3shards Ireplicas | 2 | 1] 1 | hadoop2 | 192.168.0.16 | 9000 | 0
| default | |

| cluster 3shards Ireplicas | 3| 1] 1 | hadoop3 | 192.168.0.11 | 9000 | 0
| default | |

L

3 rows in set. Elapsed: 0.003 sec
A LAERcluster_3shards_lreplicasii@BTENXNERRBTR , —HE=1"0FH . BN M0 FE—DEUE.

EEER
E=NM R ESBIESR - ontime_local
CREATE TABLE “ontime local (
“Year Ulntl6,
“Quarter UInt8
"Month™ UInt8
"DayofMonth™ UInt8



"DayOfWeek UInt8,
"FlightDate Date,
"UniqueCarrier FixedString(7),
“AirlineID” Int32,
“Carrier FixedString(2),
"TailNum  String,
"FlightNum String,
“OriginAirportID™ Int32,
"OriginAirportSeqID” Int32,
"OriginCityMarketID  Int32,
"Origin FixedString(5),
"OriginCityName String,
“OriginState  FixedString(2),
“OriginStateFips  String,
“OriginStateName String,
“OriginWac™ Int32,
"DestAirportID” Int32,
"DestAirportSeqID” Int32,
"DestCityMarketID™ Int32,
"Dest” FixedString(5),
"DestCityName String,
"DestState FixedString(2),
"DestStateFips  String,
"DestStateName String,
"DestWac™ Int32,
"CRSDepTime Int32,
"DepTime  Int32,
"DepDelay  Int32,
"DepDelayMinutes  Int32,
"DepDell5” Int32,
"DepartureDelayGroups  String,
"DepTimeBlk ™ String,
"TaxiOut  Int32,
"WheelsOff™ Int32,
"WheelsOn™ Int32,

"Taxiln  Int32,
"CRSArrTime  Int32,
“ArrTime  Int32,
"ArrDelay  Int32,
"ArrDelayMinutes™ Int32,
“ArrDell5 Int32,
“ArrivalDelayGroups Int32,
“ArrTimeBlk ™ String,
“Cancelled” UInt8,
“CancellationCode  FixedString(1),
"Diverted  UIntS,
"CRSElapsedTime  Int32,
“ActualElapsedTime  Int32,
“AirTime Int32,

"Flights Int32,
"Distance  Int32,

"DistanceGroup UIntS,



“CarrierDelay  Int32,
“WeatherDelay Int32,
"NASDelay  Int32,
“SecurityDelay Int32,
"LateAircraftDelay Int32,
"FirstDepTime String,
"TotalAddGTime String,
"LongestAddGTime  String,
"DivAirportLandings  String,
"DivReachedDest™ String,
"DivActualElapsedTime String,
"DivArrDelay String,
"DivDistance String,
"DivlAirport  String,
"DivlAirportID” Int32,
"DivlAirportSeqID” Int32,
"DivlWheelsOn String,
"DiviTotalGTime String,
"DivlLongestGTime String,
"DiviWheelsOff  String,
"DivlTailNum String,
"Div2Airport” String,
"Div2AirportID” Int32,
"Div2AirportSeqID” Int32,
"Div2WheelsOn  String,
"Div2TotalGTime String,
"Div2LongestGTime String,
"Div2WheelsOff ™ String,
"Div2TailNum String,
"Div3Airport” String,
"Div3AirportID” Int32,
"Div3AirportSeqID” Int32,
"Div3WheelsOn String,
"Div3TotalGTime String,
"Div3LongestGTime String,
"Div3WheelsOff  String,
"Div3TailNum String,
"Div4Airport” String,
"Div4AirportID” Int32,
"Div4AirportSeqID” Int32,
"Div4WheelsOn  String,
"Div4TotalGTime String,
"Div4LongestGTime String,
"Div4WheelsOff  String,
"Div4TailNum String,
"DivbAirport” String,
"DivbAirportID Int32,
"DivbAirportSeqID” Int32,
"DivbWheelsOn  String,
"DivbTotalGTime String,
"DivbLongestGTime String,
"DivbWheelsOff™ String,



"DivbTailNum  String
) ENGINE = MergeTree (FlightDate, (Year, FlightDate), 8192)
FiE5ontimeTTe—#E,

ERfmE

CREATE TABLE ontime all AS ontime local

ENGINE = Distributed(cluster 3shards lreplicas, default, ontime local, rand())

$#ak ( Distributed ) AERFELUE , BETIRH , FEETEHS. JUEES. #UERS. DHKEY,
WS R, otk  SIRESHERERER | IBHEIRANEESR | BEERH#TE
ontime_allSontimefEA— N5 L, AEBASUE.

AR

INSERT INTO ontime all SELECT * FROM ontime;

{BontimefIZdEIFEAZ ontime_all , ontime_all&EHIEANEI =T mfontime_localEE,
FontimeFERAIRY , FHFENSIE.

SAZTRE  EEREURESR

hadoopl :) select count(l) from ontime all;

SELECT count (1)
FROM ontime all

—count (1)—

| 177920306 |
L ]

BETEMRAEE

hadoopl :) select count(l) from ontime local;

SELECT count (1)
FROM ontime local

—count (1)—

| 59314494 |
L |

HUEE , SMRAEL/3H0EHE.

TEHEXTEL
SEE—T 2 R 5xRD FHEEER.
oh:

B R Rrand&RE |, =R

hadoopl :) select Carrier, count() as c, round(quantileTDigest (0.99) (DepDelay), 2) as q from ontime group by Carrier

order by q desc limit 5;

SELECT
Carrier,
count () AS c,
round (quantileTDigest (0. 99) (DepDelay), 2) AS g
FROM ontime
GROUP BY Carrier
ORDER BY g DESC

LIMIT 5
r——Carrier—j Cc— q—
| B6 | 2991782 | 191.22 |
| NK | 412396 | 190.97 |
| EV | 6222018 | 187.17 |
| XE | 2145095 | 179.55 |



| vx | 371390 | 178.3 |
L 1 1 ]

5 rows in set. Elapsed: 1.951 sec. Processed 177.92 million rows, 1.07 GB (91.18 million rows/s., 547.11 MB/s.)
FART1.951%p,

ok

hadoopl :) select Carrier, count() as c, round(quantileTDigest (0.99) (DepDelay), 2) as q from ontime all group by Carrier

order by q desc limit 5;

SELECT
Carrier,
count () AS c,
round (quantileTDigest (0. 99) (DepDelay), 2) AS q
FROM ontime all
GROUP BY Carrier
ORDER BY g DESC

LIMIT 5

r——Carrier T C—T q—
| B6 | 2991782 | 191.2 |

| NK | 412396 | 191.06 |

| BV | 6222018 | 187.22 |

| XE | 2145095 | 179.42 |

| vx | 371390 | 178.33 |

L

5 rows in set. Elapsed: 0.960 sec. Processed 177.92 million rows, 1.07 GB (185.37 million rows/s., 1.11 GB/s.)
FR0.96%) , IEALIIRTH2(E.

W, FE—TR, SRESER?

Received exception from server (version 18.10.3):

Code: 279. DB::Exception: Received from localhost:9000, 127.0.0.1. DB::NetException. DB::NetException: All connection

tries failed. Log:

Code: 32, e.displayText() = DB::Exception: Attempt to read after eof, e.what() = DB::Exception

Code: 210, e.displayText() = DB::NetException: Connection refused: (hadoop2:9000, 192.168.0.16), e.what() =
DB: :NetException

Code: 210, e.displayText() = DB::NetException: Connection refused: (hadoop2:9000, 192.168.0.16), e.what() =
DB: :NetException

REET |, BXRclickhouseRWBRI™E , IR— D AATA , MENDHRNRBRTAT .

SR RTINREAMZRontime_locai®RREATLAR.

BB, SMERRREEANEIRRNE ? XA FMRASER T | RS RERE | $UEED !

HiEED

WIE—= | BUERN S FISEUREBR , XERNAEMIE-E, {BfEclickhoused | replica@iEfEshard LAY , BWERZEIA , 4R
SexE X shard,
=ERAER | 1M REMEIA.

RDNEEEE
BZRI—# , BRE—EEE | Ufcluster_lshards_2replicas , FR1DF28IA , REESWT :
{yandex>

A== 13 r2gh —>
{cluster lshards 2replicas>

{shard>



{internal replication>false</internal replication>
{replica>
<host>hadoopl</host>
<port>9000</port>
{/replica>
<replica>
<host>hadoop2</host>
<port>9000</port>
{/replica>
</shard>
{/cluster lshards 2replicas>
</yandex>
EE WREEXMRBEE , RFRAERCclickhouse-serverfly , 2B FINE !

BEER

CREATE TABLE "ontime local 2 (

) ENGINE = MergeTree (FlightDate, (Year, FlightDate), 8192)
F&gontime_local_2 , ZE=&H2a5 BIHT.

CREATE TABLE ontime_all_2 AS ontime local 2

ENGINE = Distributed(cluster lshards 2replicas, default, ontime local 2, rand())
F&Eontime_all_2 , fFHcluster_lshards_2replicas&gf , & Hontime_local_2,
SANLE

INSERT INTO ontime all 2 SELECT * FROM ontime

#if

hadoopl :) select count(l) from ontime all 2;

SELECT count (1)
FROM ontime_all 2

——count (1)—
| 177920306 |
1 ]
HifJontime_local 2 , BN REE = ELUE.
KiE— MRS | MREERNEEHE | HUERIAEEEN.
— %
MRBEZEAR , BN —HMUAIER  IMABANEER |, EE—&18 , KB ?
AR —T -
1. {=#hadoop2fRsE
service clickhouse—server stop
1. j@iJontime_all_2ENJLEEURE
hadoopl :) insert into ontime all 2 select * from ontime limit 10;
1. [5afhadoop2fRss
service clickhouse-server start
1. FR¥IE
EER M=8R%ontime_local 2, LAKontime_all 2 , AMEBESEIEEEIENT 105 , WBEXFERT ST RZIEESEMEL
BEI— S5m0
1. {=#ghadoop?2 ;
2. @idontime_all_2#EN105EE ;
3. Eiffontime_all_2 , tATEURIEINT 105 ;
4. {=fghadoopl ;




5. Bnfhadoop2 , ItbAY , BEANEREARTTA ;
6. Hifjontime_all_2 , It , SEHRERTFA , (BEUEDT10% ;
7. IBshhadoopl , Eifjontime_all_2. ontime_local_2 , EiEBEIEE ;
FinEpRi@idontime_all_25&ENEHERY , SNRiETontime_local 2RBANEIE | IXRERISNS ?
1. hadoopl_ EfFontime_local_2iEN10&E0E ;
2. Hiflhadoop?2 , ontime_local_2#iEi8BREE
SE  BESHERENGEE  RENRSHE  MBZEERENGEE , T2RE ; EEBRRKTAKEE,
BEEFIERIREEILE , (ERURSFASES—SRIER , B/ SR
Each shard can have the 'internal_replication' parameter defined in the config file.
If this parameter is set to 'true’, the write operation selects the first healthy replica and writes data to it. Use this
alternative if the Distributed table "looks at" replicated tables. In other words, if the table where data will be written is
going to replicate them itself.
If it is set to 'false’ (the default), data is written to all replicas. In essence, this means that the Distributed table replicates
data itself. This is worse than using replicated tables, because the consistency of replicas is not checked, and over time
they will contain slightly different data.
}ET
S EELAEBinternal_replication/glt , iIXMEMERtruesiZfalse , BhiAEfalse,
RiIgEStrue , NEAMRENEEN , SREANIITERRNEAER  AEHRESTHES  XHERAMRZREREH
1.
MRREHfalse , WENEHER , EEARFTERIAF, XAt , RTARIE—EEN.
EANET | —KHEEinsertZlontime_all_24 , RigZidrand () LFFEES AZlhadooplifontime_local&xH , IttAtontime_localfitE
TRANEIA,
gn&Rinternal_replicationZfalse , BBAFSDBNERNEIAPBAXRZEE, T2 ! | | DBUEN | FIBE—PATD , — KR, IEAGER
T | XS T A5t
mglRinternal_replicationZtrue , MRFINMRIARSEEE | HfbREIAUZHontime_local BE#EHTREE | XHEFBERTBEA—HHR
=,
BAEEIHEIEA BN | SRFaTReSBE , FRLESENERREHRZHAT , thaiRinternal_replication/gtrue,
BINE4R , TAEERNE.

= [HESE =

BMEUERD  BRATA , ReplicatedXXXHIFRSZIFE IR,
Replicatedgiigk R FFFMergeTreeR5! ( MergeTreeRERFEFNISIZ ) |, RiclickhousesZiLAT /LR E=NEMHIIS I
ReplicatedMergeTree
ReplicatedSummingMergeTree
ReplicatedReplacingMergeTree
ReplicatedAggregatingMergeTree
ReplicatedCollapsingMergeTree
ReplicatedGraphiteMergeTree
BRI , Replicated REFIELSZRINERBEHELSAR , 2FRAUTH , Sclickhouse_remote_serversitEIREXR , REH
zookeeperFLB#iIT T .
HTHRBEXANERR , feAEiEclickhouse_remote_servers , RifsfilzookeeperflE :
<{yandex>

<{zookeeper—servers>

<node index="1">
<host>hadoopl</host>
{port>2181</port>

</node>

<node index="2">
<host>hadoop2</host>
{port>2181</port>

</node>



<node index="3">
<host>hadoop3</host>
<{port>2181</port>
</node>

{/zookeeper—serversy

</yandex>

BEER

hadoopl :
CREATE TABLE "ontime replica  (

) ENGINE = ReplicatedMergeTree (" /clickhouse/tables/ontime’, *replical’, FlightDate,

hadoop2:
CREATE TABLE "ontime replica  (

) ENGINE = ReplicatedMergeTree (’ /clickhouse/tables/ontime’, ’replica2’, FlightDate,

hadoop3:
CREATE TABLE “ontime replica  (

) ENGINE = ReplicatedMergeTree (" /clickhouse/tables/ontime’, ’replica3’, FlightDate,
BEKER

[zk: localhost:2181 (CONNECTED) 0] 1ls /clickhouse/tables/ontime/replicas
[replica2, replica3, replicall

AILAIER | kP ELE TR EEIAEE.

RS

hadoopl :

INSERT INTO ontime replica SELECT * FROM ontime

IR | RE—WIRE EHUTENERE,

BEHIE

SBIE=/28 F&ifontime_replica , #FE%EUE , BEUE=S—HE,

(Year, FlightDate), 8192);

(Year, FlightDate), 8192);

(Year, FlightDate), 8192);

LRSI, XMAXSZRANXE  BEESEA TR EtPRBEsRES | T2EFRMTH ; MZRRA RS meZEDistributed
% . FHEiIDistributedRENEUEA 8EEE ( BRIF(1IAIZE B ontime_replicatl@E I MAIDistributed ) .

BoESEY

A— 13 3% ty: ARG —
{cluster lshards 3replicas>
{shard>
{internal replication>true</internal replication>
{replica>
<host>hadoop1</host>
<port>9000</port>
{/replica>
<replica>
<host>hadoop2</host>
<port>9000</port>
{/replica>
{replica>
<host>hadoop3</host>
<port>9000</port>



{/replica>
{/shard>

{/cluster lshards 3replicas>

ERZF Acluster_1shards_3replicas , 1M h |, 3MNBIA | 5Z81ARE , XRigEinternal_replicationfitrue , FRERERBREFITH
Ae , MAFRSEFNEHIThEE.

EamE

CREATE TABLE ontime replica all AS ontime replica

ENGINE = Distributed(cluster lshards 3replicas, default, ontime replica, rand())

F&ontime_replica_all , fEAcluster_lshards_3replicastg¥ , #iEZx Montime_replica,

=S

hadoopl :) select count(l) from ontime replica all;

SELECT count (1)
FROM ontime replica all

—count (1)—

| 177920306 |
L ]

BHERSEAN

BIAW T , —MiRontime_replicaB NEHERT , Htt T RBEIEL ; BRNEBIE 55 fZkontime_replica_allE NSRS WN{EE ?

HI, giIXEERENT | internal_replicationgtrue , RIBISHHERENSUEAT , SEFHLE "REER" WRIABEN , ASHEBEIANES
RESNETIEERLHIE , REATIEE—.

nh + &I

ok BATBERN LR (7. HEFLR)  ShEATETA.

Rok  \BFTiHeE , BRI D REE  BMRSFTHUA ) REH  BXSTAT , ERBACEZRTHEYMAI (FH100005&H
2R ARE , BRTERENER ) .

FRLA , & rriX 75 EiR = R AT E.

HsL, REBZRIS hEHBEERMITT | Al , 30 R2SMDIEENT

A== 35 F2ektn: RSN —
{cluster 3shards 2replicas>
{shard>
{internal replication>true</internal replication>
<{replica>
<host>hadoopl</host>
<port>9000</port>
{/replica>
<{replica>
<host>hadoop2</host>
<port>9000</port>
{/replica>
</shard>
{shard>
{internal replication>true</internal replication>
<{replica>
<host>hadoop3</host>
<port>9000</port>
{/replica>
{replica>
<host>hadoop4</host>



<port>9000</port>
{/replica>
</shard>
{shard>
{internal replication>true<{/internal replication>
<replica>
<host>hadoop5</host>
<port>9000</port>
{/replica>
{replica>
<host>hadoop6</host>
<port>9000</port>
{/replica>
{/shard>
{/cluster 3shards 2replicas>

XE—HEEENIEE :
CREATE TABLE “ontime replica  (

) ENGINE = ReplicatedMergeTree(’ /clickhouse/tables/ontime/ {shard}’, ’ {replica}’, FlightDate, (Year, FlightDate), 8192);
Her |, {shard}f{replica}@macrostiE (IEHTHEER ) | EEEUY :
vi /etc/clickhose-server/metrika. xml

MIIAE

<macros>
{shard>01</shard>
{replica>01<{/replica>

<{/macros>

SatEishardfreplicalERBEAKBTISE , HIEN , XBE3HH28IA , WEREMT :

hadoopl: shard=01, replica=01

hadoop2: shard=01, replica=02

hadoop3: shard=02, replica=01

hadoop4: shard=02, replica=02

hadoopb: shard=03, replica=01

hadoop6: shard=03, replica=02

fERmacrosRZBATEESE (FWESAILMERRHIEFES ) A2V , REReplicatedMergeTreelgEzkEgEHreplical®
BpaT,

BTFRRER  XERLRT.

FERE—T , &1 clickhouse-serversLfIREE— 12 FES—1NED |, BRE3D F2EIRFE6AHEE ( 6N FREMclickhouse-
server) ,

ZRIATTEER , JTEEWNMERA |, iBshard IFANEIAREIhadoopl. hadoop2fE M8 L , shard 269 EIAZhadoop2.,
hadoop3_L , shard3f9@ M EIARZEIhadoop3. hadooplt , ERERTH.

JREEshard +replicaffR— N EZR , DistributedEIGMNIZEE M shard B — 1 replica , IBEREGH.

FRARRRLA HigE | ATRE— N ERETERS -

EXshard1freplical , Xfzhadooplfgontime_replica ;

EXshard2freplica2 , X$fzhadoop3fdontime_replica ;

EXshard3fdreplica2 , Xdizhadooplfiontime_replica ;

B, B8R EREhadoopliontime_replicaZifFx + hadoop3fontime_replicaBifl—ix , LR EARIEHER,

BTz RiFelasticsearchEg¥ , FILIF3 ARG AEREIES S R2&HNERS| , FTLUBZMAAAAIclickhouseth AL , RV TR,
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