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MergeTree [RIE

iTERNESS 31T Case:

MYSQL &R ClickHouse iR

CREATE TABLE order info CREATE TABLE order info

( (
‘oid” VARCHAR, --1JEID ‘oid”  String, --1TEID
‘buyer nick’ VARCHAR, --fiZ=ID ‘buyer nick’  String, --ZID
‘seller nick’ VARCHAR, --&5&RID ‘seller nick™ String, --&&&ID
‘payment’ Integer, --1JEREER ‘payment’  Int16, --I1JTEREER
‘order status’ VARCHAR, --1JTEIRZ ‘order status’ String, --1TEURZS
:"g.mt_order_create‘ DateTime, -- FE2HYJ|E] :Q"mt order create’ DateTime, -- NEEHY[A]
‘gmt_order pay DateTime, --{7KEJ(E] ‘gmt_order pay’ DateTime, --{J&kAd/&]
‘gmt_update time DateTime —12RIOE LR ‘gmt_update time DateTime —IEF=BESLHR
PRIMARY KEY ( oid ) )

) ENGINE = ReplacingMergeTree(gmt_update_time)

PARTITION BY toYYYYMM(gmt order create) -- L\AB 85
ORDER BY (seller nick, gmt order create, oid) --iTE i
PRIMARY KEY (seller nick, gmt order create) --IEmZ5I7I
SETTINGS index_granularity = 8192;

X
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MergeTree 514

® Data Part: immutable "SSTable" , #iEi&5I7Z(#E, BF (order by key)

® Full on disk: 7z "MemTable" , ZiEHtEE A

® Merge 5B&: IJtvSize-tiered . Level-tiered, BRAERINF, FRITHARIE
® S EMutation: Delete, Update®£4t, Data Part IZENIFEHER

Level = 2
minBlockld = 0
maxBlockld = 24

Data Part

‘ Level = 1 i ‘ Level = 1 Level = 1
. minBlockld = 0 i . minBlockld = 5 ; | : minBlockld = 25
. maxBlockld = 4 \ maxBlockld = 9 i | ; maxBlockld = 29

_______________________
______________

Level = 0 | . Level = 0 ; ‘ . level = 0 ! Level = 0 Level = 0
. minBlockld =0 {1} " . i minBlockld =4 | . I minBlockld = | e : minBlockld = 30 -+ minBlockld = 31
i maxBlockld =0 | . maxBlockld =4 | | ' maxBlockld =4 @ maxBlockld = 30 maxBlockld = 31

____________________________________________________________________________________________________________
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Data Part 5l/fF

seller nick | gmt order create oid buyer nick | payment
jack 2020-08-01 08:30:00 94853 rock 13.3%
jack 2020-08-01 09:01:00 98422 tiny 24.9%

joy 2020-08-01 17:01:00 68395 ray 45.9%
sonny 2020-08-01 08:23:00 89183 jay 95.0%
sonny 2020-08-01 10:13:04 | 94734  |juggle 7.4$
zoom 2020-08-01 10:13:04 136295 nick 6.5%

AR IIFSH

81920

81921

90112

90592

90593

98304

CIED

select count(*) from order info

where seller_nick = "pick’
and gmt order create > '2020-08-02 00:00:00
and gmt order create < '2020-08-03 00:00:00’;

»  {jack, 2020-08-01 08:30:00 } I

True Negative,
Skip scan

» {joy, 2020-08-01 17:01:00 } g

— May Positive,
Scan filter

» {zoom, 2020-08-01 10:13:04 } —

RFHEFEZES|: IEA, fHiE
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Update, Delete 4ME

ClickHouse Delete + Updatege/]: W& FgyMutationiz = :

. EE4ETEONE Primary Update . Delete: EREFZMAHRFZICREFMER, =0
. EATTE, S| AZRIMO Secondary Update, Delete: JFFEHEEESUEIEITIE, (KSR
--E
insert into order_info(oid, buyer nick, seller nick, payment, order status, gmt order create) values(....);

O

update order_info set order status = "', gmt_order_pay = now() where oid = ";
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MergeTree Family

=i
MergeTree() Merge
{ jack, 2020-08-01 08:30:00, 94853, ..., fF{JFA, null} —
- { jack, 2020-08-01 08:30:00, 94853, ..., FIFK, null}
{ jack, 2020-08-01 08:30:00, 94853, ..., 2fJFx, 2020-08-01 09:12:00}

{ jack, 2020-08-01 08:30:00, 94853, ..., E{JFX, 2020-08-01 09:12:00}

ReplacingMergeTree(ver)

{ jack, 2020-08-01 08:30:00, 94853, ..., BfJFx, 2020-08-01 09:12:00,
----------------------------------------------------------------------------------------------------- ver = 1}
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MergeTree Family

VersionedCollapsingMergeTree(sign, ver)

{ jack, 2020-08-01 08:30:00, 94853, ..., EfdFk, 2020-08-01 09:12:00,
ver = 1, sign = +1}

' { jack, 2020-08-01 08:30:00, 94853, ..., FfIFx, null, ver = 0, sign = -1}
i{jack, 2020-08-01 08:30:00, 94853, ..., Ik, 2020-08-01 09:12:00,
ver = 1, sign = +1}

|
I
I
I
I
I
I
I
I__/
I
I
I
I
. o I

‘order status’ SimpleAggregateFunction(anyLast, String),

AggregatingMergeTree() ‘gmt order pay SimpleAggregateFunction(anylLast, Nullable(DateTime))

—————————————————————————————————————————————————————————————

minBlock = 1024, ...

maxBlock = 2093, | { jack, 2020-08-01 08:30:00, 94853, ..., fF5{I5x, null} IL\

{ jack, 2020-08-01 08:30:00, 94853, ..., E{JFk, 2020-08-01 09:12:00}

minBlock = 2094,
maxBlock = 3242,
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TR E R

FEMergeANEJ1z: MRIRTZE -

. EHLEERSSIABLET T+1 ZIEHIT58E! optlmlze partition
Mergemmﬂf%ﬁ:‘& FHa)RA T+0 ZURERIN TR E3

- EEIREEREER

IR ERE SR

: A7 b Ao : =1 mAE Ot T select * from order_info final

fina 1'9.LFIJ1T ‘(merge sort aggregation) , FmergeZiBRIT—2L where gmt_order create > '2020-08-01

SRARFELD, BERIK 00:00:00");

B2 &40E (hash aggregation) , group by primary keyglE 4 LEME ?elect aggmgxéorder_status, gmt_update_time), ...
| M LIS rom order_info

AFEAR, OOMXE where gmt order create > '2020-08-01

00:00:00'

group by seller nick, gmt order create, oid;
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SRR
:;%% - =YL
+ IR XRALE - HEREMTXEBRLES
- HEFRHE & FiEFR5 - FHERAIERZIZE
- Zg|RAIE (index granularity) . RO |RIEEREEET
U RE B Bad Case:
o eﬁf > ii - NIRRT, S sellenBFiAl, —MEREE
i _NiCKmize 5| XBBEZ " seller, TR EHEEABENE

.« IEF T ERTE)jHIE

Y SES

1) J&/hindex_granularity, 1EXEHED XKL

Ef#Z5 | 2XiE NERRYIE]

i

i

2) AR XRL
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73 fTUMPPITERE!
CREATE TABLE lineorder ON CLUSTER default CREATE TABLE customer ON CLUSTER default
( (
O ORDERKEY Uint32, C CUSTKEY Ulnt32,
O LINENUMBER UInt8, C NAME String,
|O_CUSTKEY  Ulnt32, C_ADDRESS String,
O PARTKEY  Ulnt32, C CITY  LowCardinality(String),
O SUPPKEY  Ulnt32, C NATION LowcCardinality(String),
O ORDERDATE  Date, C REGION  LowcCardinality(String),
C PHONE  String,
) C MKTSEGMENT  LowCardinality(String)
ENGINE = MergeTree )
PARTITION BY toYear(LO ORDERDATE) ENGINE = MergeTree ORDER BY (C_CUSTKEY);

ORDER BY (LO_ ORDERDATE, LO ORDERKEY);

. . CREATE TABLE customer dist ON CLUSTER default as customer
CREATE TABLE lineorder dist ON CLUSTER default as lineorder ENGINE = Distributed(default, default, customer, C CUSTKEY);
ENGINE = Distributed(default, default, lineorder, LO ORDERKEY);

FiZ=E: lineorder. customer

« Proxy & (18, BADA) : lineorder dist, customer dist
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5T5EMPPLHEI R
select * from lineorder as | join customer as c on .LO CUSTKEY = c.C CUSTKEY;
|
*‘ \\
_____ Node 2
, select * from lineorder as | join customer dist as c on |.LO CUSTKEY = ¢.C_ CUSTKEY;
lineorder - - N

select * from customer;

_— e e = =

customer -

lineorder dist

customer dist _

-------- Storage

Node 1 Node 2
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STHMPPiHEEE

JRE15 select * from lineorder dist as | join customer as c on [.LLO CUSTKEY = ¢.C CUSTKEY;
\ ~+&18) select * from lineorder as | join customer as ¢ on [.LO CUSTKEY = c.C CUSTKEY;

lineorder

customer -

lineorder dist

customer _dist (D
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STEEMPPL B8R
|7E16] select * from lineorder dist as | join customer dist as c on .LO CUSTKEY = c.C CUSTKEY;
l‘\ =181 select * from lineorder as | join customer _dist as c on .LO_CUSTKEY = c.C_CUSTKEY;
\ +&18)2 select * from customer;
lineorder

customer -

lineorder dist

customer _dist (D
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$75MPPLT EfEE

CIED

JREE select from lineorder dist as | global join customer dist as c on |.LO CUSTKEY = ¢.C CUSTKEY;

. TEIF1 select * from lineorder as | join ¢ on .LO_CUSTKEY = c.C_CUSTKEY;

+&18)2 select * from customer;

—

lineorder

torag St

Node 2
lineorder dist

customer dist _
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SFpIJoin i1k
Join FAATRIA : Join {L{¢]RNY:
« MEE—1JoinRAXEF&E1e, 81 F&E15  set distributed product mode = allow
HibE—oin + ZRIOINKENREFEIS
» ERZProxyx=EZA LS fINi{T)oin » TXXI7%, fERlocal Join
» Join OrderA~FEE . FHIZR, H&, 5Join ¥/

- Global Join¥gZ N FIEETE
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