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TDSQL Boundless itE3|£5E#ES MySQL 8.0, HINsEEmMS, ARAE2%E MySQL 8.0 EA M4,
MFARESED, ARTEE EFFMHRP .
E=FfEEm, TDSQL Boundless B9Fi#5|1ZERAT LSM Tree Z2H9MiEFESE MySQL 89 B+Tree 518, H
HITTAHNME, BELHFEBSITAFZEFNTEE MySQL . XFEFHEIITESIZNERNE, BFRaS

£ RRRE,

ESERES MySQL 8.0 19t E, TDSQL Boundless A Ti#SH RBIN&E, X{#E TDSQL Boundless
AEEFibNEN A PO IS S IR TR

=R
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INElEENFNEHIEEY

Hint

Bulk Load RiESAIE
=

BIAERBEREMAL
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15EA

tHEEFESR9 MySQL InnoDB 512, TDSQL
Boundless 1#t[E456EN . AXABIHRIHITEIBETE
xR AFREHENS ST,

INEHEEFISEHIEENE SR B R St P — i BN B &R A
AItNE . PRI LAEEYS R SERdia) ek EE RS S puRd EIAgRT
i) iE PR R IR EN AR B Z R R R EHRRER o

ALRMERALUE—RKERES MED AFE—BREIE,
X RAGA AR ER A AFNIERE, HiR
RPC. B¥&RESE I iESHIER,.

TDSQL Boundless 32 MySQL E7% Hint frfERY
il b, $amXHTHITRET BT EIHT Hint.
XL Hint EZ2ATRAHES, SHAREEAbEHE
HRFHTIITRE, IRASIEGRIMEE.

TDSQL Boundless %#5kA bulk load BB REEEHR
EEAHIE, HHEETFHITES SQL ZBEESSANLR,
bulk load tRiESNEHNEMERE LIBERAS~1015EAL,
SIS L& ERAET BRI BRI ABEIEER 2 3RAY
TDSQL Boundless £&%,

TDSQL Boundless E&i#EE4Ss ( Compaction) idig
FREZNFIFF SST XFS Region 1R, NESEIFTS
A EEERBIFMER BN, IRARATHE,

TDSQL Boundless HBEERMH = HEESEE LSM-
tree LERIFENS, SIEEEILARE Region —iEes
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INRESRYFIE

SES EYELL

tHEEF &SR MySQL InnoDB 512, TDSQL Boundless 1Rt &E3.8109E4EEL . A OB RIS TEIERE
TR R APREHBNEEITG

ZOBRRiE: Sfd TDSQL Boundless SEsCHMItEIESREL?

TDSQL Boundless A7 LSM £&f977fi#&E, BF LSM 9 Append only §945=, HiteT B+ fiEREHE
EFSEURZENENSAEENSIRRANER . RIFLSM 54 compaction %5, BRTEREANBEEIEL
IBROFFE, TRAHBPRE T E4EXIHERERI2IT ., Bk TDSQL Boundless 18t MySQL InnoDB, 7EtRiERIHERER
MTF, HREGELRIX3.81,

fEESTZ, IIRETELNENE, 2433tk TDSQL Boundless #iEES MySQL EFEHEREIERTAIZSE &
H, HIRIESERCERDESEESR (OLTP. OLAP) THIBERME, ABAPM MySQL iEiB8at, 1IRHEIFRIE
SEMRESI.

Mz kid
MR
I i5AA
=ES Bz
SEIFAS 16Core CPU/32GB Memory/iZig8 SSD =i&E# 300GB

XL EERE

FJERLH: MySQL 8.0 ({#H InnoDB =i#5158, EiAECE )
SC384H: TDSQL Boundless ( HESHNEURESESIEE )

ES

MySQL 8.0 InnoDB SIZEkAES:

# MySQL InnoDB EMASHEH
innodb_file_per_table=0ON

innodb_page_size=16K

+ RIBH innodb_page_compression ( RKEBEBARZSHEFHERNEOABR )
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innodb_page_compression=0FF
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Mt EEE

Sysbench EiEix
TPC-C ik
TPC-H BNz

Miztitl
N

Sysbench EfElif: £%F Sysbench illiil , #IAHK325kE, BHKEFI1000HFKIEH.

TPC-C EfEMiK: &F TPC-C izl , #a410001 Warehouse,

TPC-H EfENX: &F TPC-H Ui, ¥MEA8IKR(EHRS!), £M100GBNiXEIEEE

MRERESBIED
FiE=SE G AL (%6 GB)
HUREE MySQL 8.0 (InnoDB)
Sysbench 72.6GB
TPC-C (1000 Warehouses) 77.8GB
TPC-H (100GB) 128.54GB
TPC-H (100GB) ( ®%5l ) 166.42GB

EFiE=ESAMLE (86: GB)

M MySQL 8.0 (InnoDB) I TDSQL Boundless
200

7#f&=18 (GB)

Sysbench TPC-C (1000 TPC-H (100 GB) TPC-H (100 GB)
Warehouses) (#%=3I)

IRIRERE: BR=ITE (1bF) BRSEAE

TDSQL Boundless
36.77GB

43.5GB

33.78GB

45.29GB
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HMiEEZRLLSE (MySQL & #100% )

HUREE MySQL 8.0 (InnoDB) TDSQL Boundless
Sysbench 100% ~50.64%
TPC-C (1000 Warehouses) 100% ~55.91%
TPC-H (100GB) 100% ~26.27%
TPC-H (100GB) (#%5l) 100% ~27.21%

BURESELLIEE (MySQL JEt100%)

I MySQL 8.0 (InnoDB) TDSQL Boundless
100% 100% 100% 100% 100%
80%
3 60% ~55.91%
R
8
B 409
~26.27% ~27 21%
20% ‘
|
0%
Sysbench TPC-C TPC-H
(1000 Warehouses) (100 GB) (100 GB)'FE?QI

HAPFiT#ERE: BREEIIEN

IMBEEEM MySQL 82 TDSQL Boundless, HEBIFHEEIRMIBENMRER, HlEN FH2Es:
$—&: ¥ MySQL RUBERGEFRESR
BREH MySQL STh, HITUTFHOEBRBIEA/N:

SELECT table_schema AS 'Database',

( (data_length + index_length) / 1024 / 1024 / 1024, 2) AS

'Size (GB) '
FROM information_schema.TABLES

GROUP BY table_schema;

B¥: RBLSIHRAFEERY

iRim MySQL AkS5EiEseE! BRI Z 2
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#BF OLTP Ws3 (iT8. HPF%) # MySQL =&y 50% #ikl
&, iR, HFRSE & MySQL ==iEliy 30% #xl
HIECE. IRERDH (AP) # MySQL ==iElay 30% #xl

B£=2: iHEFREER
PRI RS TR MySQL & * MERY.
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[N [EisE BN FN & ALiSEEY

mIEE#AYE: 2025-12-24 12:03:42

ki

RELEEFNENIZER SR ER S P —MiZEn R EIRIRA NG . AP TILAE S E MR SBAdiE sk e = S giatiEa

A E)i B FRsR IR BN R e Z R A ZI A ER IRER
AEE: HEEIRIEME (80 vepaTE 5§ DELETE THRIRHIEUR) Y, ATLAEIEISIRIRIER ERTAIATE
=, HERERREE, RAibEETEIRRERIE. TDSQL Boundless 12t 715K 3IMINEIEGINEE
HHIER ( Stale Read ) : EMHIELIIMEERFSHITHERWSIZSH, TJLUSEERELTISEN
(Follower) 5=, XTEifE 7R REURSCRIMERIBIRE T, BRASIBTEN (Leader) RIERED, FETIE
BVER, 1277 BRGNS RFIASMEMEED. TDSQL Boundless 2t TiEA%K3. BESKI. SiEHR
B=MRAEIRY Stale Read IN&E, HERIFAPKIBELSERIEFIMBIBENRITAE,

2R

NEIEEX#17.0.082 LA ERRA o
EHLIEANSZ#520.0. 0 LA ERR A

{eE R

NEIEANEEAFEHIEFEESEPRES IRIZERRMBEIE. FRZINGEREEEUTLR:
1. Ffilis|SERE

13z23% RocksDB 5|&418%

AISE . Hits|2%

AEHF last_insert_id() FEFTEFRFIRIMAIEE
2. HERERESRN

ESZIBNMHREE (GTS) : BREMEIRMIRIBYIE, W SQL #8E296104601017385104Y
GTS.

PRNEEL: ZOEEPRNSRREASIE, BT ZESSsSHINESZEES. 1 SQL 15&
2025-01-0112:00:000F @52 -
ANIHEEFRFERE (IREEIR Ccan't stale read from the future ) o

3. IR{ERH
% SQL ZEF—1iNEItREE, BB FEOHER—ARRES, FaasEE.
(NS EERIEHRIEER, A% SELECT FOR UPDATE . FOR SHARE . LOCK IN SHARE M
ODE ZHHESEIf; AX¥F INSERT...SELECT i18f); AZ¥#F BEGIN; SELECT... iBi%.
A45 DDL 181E, BEXREMARETE, BEIOELIREREEIIEIE. NEEGNTHINEIREURTF
DDL 9B, SRFEE.
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4. BiEEERS
TZEARTLRERERE (GES) BIEIE.
GES ¥ MC 2#{ advance-global-earliest-snapshot-delay 5§, BREINEIINEESIER GES
HEdH, FIRERINTEGE S FRFIEIRFERT .

{sEFRiRER
EEIHE

-- BERNEED&EE

SET persist tdsqgl_enable_stale_read = ON;

REIEiaER R
Bk

NEIERSIANT 2 as oF i&i%, BifsEESRENE.

. FROM <table_name> [ AS OF {TIMESTAMP timestamp_option | GTS

gts_option} ]

timestamp_option 3zigs8
M2 LA get_date BIFRIXR, ERILMEA timestamp_option , EIEEFRETF:
AHE=REME: '2023-09-05 12:00:00"
AYiBlER%EL: Now() , SYSDATE() , UTC_TIMESTAMP ()
HP$EE: SELECT NOW() INTO @timel
AiEEARIAR: Now + INTERVAL 1 SECOND, @timel - INTERVAL 1 YEAR
gts_option Szi§AR
RETLMERRBHRNFRER, #HAILUERA gts_option , BEEFRRTF:
B FEE: 29610460101738510

REFINEARFTIAR,: ((UNIX_TIMESTAMP (Rtimel) << 24) | OxFFFFFEF)
BHREE: egtsl
=

-- BlEMikE

CREATE TABLE tl1(a INT PRIMARY KEY, b INT);

SELECT sleep(3);

IRIFRE: BR=IE (16F) BREEAR 11 #39m
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-— ioREAtE S
SELECT () INTO @time0;

SELECT ( (UNIX_TIMESTAMP (@time0) << 24) | OxFFFFFF) INTO QgtsO;

SELECT sleep(3);

—— FBANREE
INSERT INTO tl1 VALUES(1,1), (2,2),(3,3), (4,4),(5,5),(6,1),(7,2),(8,3),
(9,4),(10,5);

SELECT sleep(3);

—— IoREUEEA ERTE S
SELECT () INTO @timel;

SELECT ( (UNIX_TIMESTAMP (@timel) << 24) | OxFFFFFF) INTO Qgtsl;

SELECT sleep(3);

-- EHFEIRE

UPDATE tl1 SET b=b*10;

- SHRiEEN
SELECT * FROM tl ORDER BY a;
a»b

1»10

YA

3»30

4»40

5»50

6»10

7»20

8»30

9»40

10»m50

-— NESESIMERE (=R)

SELECT * FROM tl1 ORDER BY a AS OF TIMESTAMP (@timeO;

a»b

SELECT * FROM tl1 ORDER BY a AS OF GTS (QgtsO;

IRIFRE: BR=IE (16F) BREEAR $£12 #39m
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—— NEISEAEHBEANSERIRE
SELECT * FROM tl1 ORDER BY a AS OF TIMESTAMP (@timel;
a»b

I»1

2% 2

3»3

44

5»5

6»1

T»2

8»3

I»4

10»m5

SELECT * FROM tl1 ORDER BY a AS OF GTS @dgtsl;
a»b
I»1
2% 2
3»3
44
5»5
6»1
T»2
8»3
I»4
10»m5

AN EFRAR
REENTR

== (03 Leader*ﬁ,ﬁu, il & Follower*ﬁ,".'—i

SET persist tdsqgl_stale_read_role=1;

B RRBIEHIER
EESEQRANNLEEIDER .
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SIERBI BB HHISFHE

12t session TE tdsql_read_staleness_t , XIFFIERNFNESRINNEID,

—-EiSAIEE

set tdsqgl_read_staleness_t='-10"; #iZE10FBIAIEEE

—— BN FRRIEE

insert into tl1 wvalues (5,50);

--EELRIATE

--ESEEIE
select * from t1; # REIHBEIE

—--FF—RAtE
--EEZRIATE

IRIFRE: BR=IE (16F) BREEAR 514 #39m
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—-BRERSHEEE
select * from t1; # REIFHEIE

i’z"ﬁ tdsgl_read_staleness_t E, EED}F%?%EIﬂﬁ}Eo

1= I 6

select * from t1;

—— N FRRIEE

insert into tl values (6,60);

——HEES
begin;

select * from t1; # IR[EIHPEIE

IRIFRE: BR=IE (16F) BREEAR 5515 #39m
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as total_num from t1;

rollback;

-~ FF—ERAtE
—~HEHES

begin;

select * from t1; # IREIFHEIE

as total num from t1;

rollback;

IRIFRE: BR=IE (16F) BREEAR 5516 #£39m
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O BAT
Bxe¥

2 =
_ 286 . - .
23 - SR A HYEEE FE WiBA
B B
tdsgl_e
bl GLO Bool (0]

;'falee—r AL a:° © N ONIOFF = REIEHTNEEHTF £ .
ead
advanc
e- MC —BFE=iNEE g
global- EigATEseE, $Bhi: .
earliest GLO Integ 1 0~43200 - HSHEEX, NEFESRE
- BAL er 0 = RO SRR E ORtiEEE, R
shapsh S AR EE=ENEDIH<tEa]
ot- AEIEIN.
delay

%8 Stale Read BRIGITAIE]
tdsql_s GLO xo B
tale_re BAL UINT 0 oM & o 0: &R Leader R,
ad_role e 1: &% Follower 5,

%8 Stale Read #iEkxIART

i, afl:

set session tdsqgl_read_s
td | taleness_t='-3"
sql_r

B Stale Read staleness

:f‘;—:;s f(’)EI\?S gHA .- 5 2, EEIRAORTE N A
¢ IERYiEai 3%

IRIFRE: BR=ItE (Ib5R) BRSEAR

iFE: set session tdsgl_r
ead_staleness_t="" (f’E?

¥ ) ¥R*kiA Stale Read
staleness &z .

17 #39m
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mIEE#AYE: 2025-12-24 12:03:42

ki

B RE2—IMFHNER. SN, SRENEEEBRIEIZ/ Follower BIXE, Z86EE ., Elt, SRIZH
Follower BlFgERMa—HMZRS . BIESSEANNERR, SRMEFRS .. SRFEEERSHRE.
BRiRS R BRI TIMEEIRSS , BPRFMERYTERMN Region XA—MSHRIEBRL
RG(Replication Group). i RG ERRFEIEE—IRETRITCIE, BERFIHEEFEDE Region B&RAEE!
iZE¥ RG, I'BREY RG ZEEZRBIM TR LBEE—1EIE, 81 Follower EHA[E Leader BiEALY, &
Leader LRES AR, FEEFEHIESERSHBMNMTBEEIELYN Follower LEAEEERE], EHIZELERK
i, AIERSIFEZIHNAMITE, AhiZEVEKEIZE Leader .

TiERE
HESHSEARE

1. SRERSREXNSEFESRS LTI write batch H,
2. HNRZHER, Leader &8 write batch RRIEIEEREZAFES AT, B Raft YRS EIEEIAFRET
g

o

3. KRiZHRE, Leader BIEEIEFES A RocksDB, ARBIREIZRifx. Follower BIANEM Raft HEHES
A RocksDB,

RS RHASENRE

1. ENITMER, AT ERESNEESES—HEEHIESEFEES LT write batch #,
2. HANRZMERRE, Leader B#4&LA Raft HRENFENIEEIBRIE S Follower,
3. ISEESTRNE, ASRERMAEBEIN Follower #HEEIT B, AR REREIZFig.

IRIFRE: BR=IE (16F) BREEAR 5518 #£39m
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read block start read block end
read block start ' Vo
follower 2 Y I | Y-
append ok i
Pp! \v ask ra% r%ay ok !
follower 1 N ] ﬁJ —
append ok mﬂlay ok \ :
leader \ I | f } o
prepake ok  commit commit ok
coordinator
——p raft msg
—> sync table msg
—> 2PC msg

L1 write raft log

| | log apply/replay

BiEEi, MFHHINESS, Leader [@ Follower #ERISHIBEINT:

3.1 1232 redo #l prepare B

3.2 SRENFRE lease valid BIEIAS,

3.3 g8 1 EIARE L0 prepare BE,

3.4 MNRFFBEREIAREEE prepare B, MEHEAE,

3.5 B, BkEE 2 Fid,
Follower EIEIEZERIFEEBEEIRE, MERENEEN (81F lease REF ) , AL EBEEIEAY
iZ55%0 Leader £—H, BIEEBEHEEREREELT prepare WSHESHFEREBRC, SENERIRIEZIR
ASiEH RocksDB,
Leader BEHIP—1MEM Follower 7%, REMEBRFEMMAIBHER Follower i#TEREE . X1MEX
Follower 51X 2i&id lease MHIEAIFH, Follower EBiE Leader HiE lease, Leader I leaseHis
&, NEEEET lease, WG ZHRMABR Follower 1%, F#i@id Raft BERL lease log. Z2fE
Leader ERIFFBIEMEBEZEMiZ Follower FEX . MR Follower KAFEFREEL lease S3 lease 3HA,
Leader $§i% Follower IBHERIIER, BEARBMEIZ Follower #58R% . Follower £ lease B¥HARA T
LASFIMRIHIEREIZEIRSS , lease THAMZILRMIRREIRSS . iZNFIRIE Follower LAY lease 55idHA, BD
Follower 5%&{E LR HIBRILIRSS; Leader LAY lease [5idHA, Bl Leader BELLIERD

{eE FBR 5
BRIRSRLAI BRI AN IMEMIRSS , BRUREIEM BRSERRERARLS R
{EE—" Follower BIF#IE, AJESESERFIH—MALRIRIE,
IEERISRRIEAMMNIE, FithihiEXMNi5E Leader o
BRIEAZHFRSRNELERE, IFZSNELREDERLR, BFAZIFNERSRZARL R,

IRIFRE: BR=IE (16F) BREEAR 19 #39m
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RALRFERTRE
MERL AT R—BHUBHREMASBHES, MEAFRRIRRENREE,
BT HiE S SHEERIEE TR,

{EFRAR

RSREATESELVEMERSBRNISESR. MRASH . 2REEXR. BRCEHER (41 TPCC i item
&) o

Bk

CREATE TABLE table_name (

column_definitions

) sync_level = node(all) distribution = node (all);

R REIESIHDIEENEBERFT . (B, BpuNHailEEREX. BEREiR, TDSQL
Boundless £i5iHIERENA BT RNRSREIER, IAFHARMTSATERN (50 lease 3HY) , A&
B i5ia Leader ¥,

ahl

tdsgl [demo]> CREATE TABLE test_sync_table (
cl INT PRIMARY KEY,
c2 INT,
c3 INT,

INDEX idx (c2)

) sync_level = node(all) distribution =

Query OK, 0 rows affected (2.90 sec)

RS

SHH2 EIANE izl

Leader T REREIEF Follower lease Y, FE
tdstore_sync_table_max_ 1024 E[E Follower FIBFEEIMHE . 1R Follower 2
allowed_log_lag BIEIMHEERTF Leader EidiZ281ERT, Leader

BAEEF lease,

tdstore_sync_table_lease

. 2000 Follower [@ Leader Hia lease RIEH,
_interval_ms

IRIFRE: BR=IE (16F) BREEAR 5520 #39m
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tdstore_sync_table_log_in
terval_ms

tdstore_sync_table_lease
_len_us

IRIFRE: BR=ItE (It ) BRSEATF

1000

1000000
0

SRR TDSQL

Leader R Raft lease log BIEHA,

Leader &% Follower &%/ lease B3 H .

21 #39m
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Hint

ki

TDSQL &3#&E MySQL EF Hint #RERIEM L, $XESHMAFTHITIET R T EI9FH1T Hint. X2 Hint
FERTARES, BHAREFMAEHEINHFTHITRE, RASREDNMEE,

PARALLEL/NO_PARALLEL Hint H{TE#=H

ALAER PARALLEL Hint $§Ei#1T Parallel Scan HRIIESHHTE ., i5XNTF:

query bloc integer \

/*+ PARALLEL |nteger
FOSOY ==10°
Jer |p| NO_PARALLE >@_>

L
(Lo —()

PARALLEL Hint 2—1"31E%&H Hint Global. Query Block #1 Table &5, Z{5li5AB:

PARALLEL (num) -- GlobalfR. Query BlockfZk

(
PARALLEL (@gbname num) -- Query BlockfR
(

PARALLEL (tablename) -— Table £§
PARALLEL (tablename num) —-—- Table 9%
NO_PARALLEL —- Global#f. Query Blockfk
NO_PARALLEL (@gbname) -- Query BlockZk
NO_PARALLEL (tablename) ——- Table 1%

EHei, NO_PARALLEL 2%1t#17, tablename 1 gbname BJiEiZiE2E MySQL ERA X,
Global &%: HEXERPISE, RBHATE query block name 1 table name B, XA num ISIERBNE
HHENAFTE, FEBETLIBEZESRIPARALLEL Hint 3RESE.
Query Block &: H7EIEEBEAPIEE, kELE T query block name, {BiSBLE table name BY, X
B num SIERXNFERWNENGAFITE, TLUEREKNES.
Table &: Z7E Hint REET RS0 . MMRRERZiREE num, £EL (BI: Query Block. Table &
Al. max_parallel_degree £ ) HEHTE, NRRBXEEFHTE, BIFI max_parallel_degree
HZERO, MWEEHT. Hib, EIITLSHFHEESNRHT, BROITPEHFBIRHT

IRIFRE: BR=IE (16F) BREEAR 5822 #39m
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O BRE

SRR TDSQL

iXE Query Block %#1 Global & ( % Query Block HkigER ) 2AUALNENRELHI Query Block 2&(#
BHTiHRIEY, MHEHIEET NO_PARALLEL R3BBA %A Query Block SiASHAFITHRILER, MERRK
IR LFREEHTHITAME, BHIBHMNE Query Block #1 Global H3IFKISE Hint, mXgid
max_parallel_degree XF0, BMEFRFEXREMEAT NO_PARALLEL, H{TiBE2akE— 1N H1THME

RRFITHITo

£1%¢ PARALLEL Hint R3igi%, BR—ERENT:

—— Global Z&k3l

EXPLAIN select

—— Query block

EXPLAIN select

—— Query block
explain select *

from t3);

—— Table 2R3l

EXPLAIN select

-— Table ZK3I
EXPLAIN select
QB_NAME (g2) */ (a)
-— Table ZK3I
EXPLAIN select
*/

QB_NAME (g2) (a)

/*+ PARALLEL (4)

%, REFEAPFER

from t3 where a

/*+ PARALLEL (tl 4)

/*+ PARALLEL (t3@g2 4)

from t3);

/*+ PARALLEL (Rg2 t3 4)

from t3);

PARALLEL (Qgl 4)

*/ * from tl where a > 4;

Tal, JERMEESEER

/*+ QB_NAME (gql)

*/ * from tl where a > 4;

(select /*+ PARALLEL (2) */

*/ from tl where

*/ * from t3 where a = (select /*+

*/ * from t3 w

PQ_DISTRIBUTE Hint g5
AT T BN SRR IAIRE S TR . EHT:

AGGREGATE

PQ_DISTRIBU

TE
SORT

‘outer_distributi
on

WINDOW

)Cwindow

IRIRERE: BR=ITE (1bF) BRSEAE

distribution

nner_distributio
n
O
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- BNEE

PQO_DISTRIBUTE (tablespec strategyl strategy?)

PO_DISTRIBUTE (tablespec strategy)

—— FIXHFEIRIEER
PQ_DISTRIBUTE (target strategyl strategy?)

target : #{EE#FR, 3Z2#F AGGREGATE. SORT #1 WINDOW, #3lf8% GROUP BY, ORDER
BY, WINDOW &H##I53 kMg, WINDOW mILAEREIEE WINDOW BIEF.

strategyl . strategy2 : BEDHAIKES, XF NONE. GATHER. HASH. BROADCAST,

JOIN R{E5 TR

PQ_DISTRIBUTE (t1 HASH, HASH) . PQ_DISTRIBUTE (t1@gbl HASH, HASH) B PQ_DISTRIBUTE

(egb1 t1 HASH HASH) : IR t1 flBRI—1 %M JOIN BF, FFEA HASH E9%, BESIMPRLM
JOIN,

PQ_DISTRIBUTE (t1 BROADCAST, NONE) : g% t1 Fl1BBi—1FM JOIN BF, si—MBFEEIMERME
Broadcast, B#1 t1 {# JOIN,

PQ_DISTRIBUTE (t1 GATHER) : 87 t1 &M Gather, BIIE{thEM JOIN,
{ERMGI:

—— FNEEHT sasy EHHE JoIn
SELECT /*+ PO _DISTRIBUTE (t1 HASH, HASH) * /) *

FROM tablel tl1l JOIN table2 t2 ON tl1.id = t2.id;

-— SR, RRFEDD
SELECT /*+ PQ_DISTRIBUTE (t1 BROADCAST, NONE) */ *

FROM small_table tl1 JOIN large_table t2 ON tl.id = t2.id;

—— REIBWEEER] rLeader FHIT JOIN

SELECT /*+ PQ_DISTRIBUTE (t1 GATHER) */ *

FROM tablel tl1l JOIN table2 t2 ON tl.id = t2.id;

GROUP BY &7

#17 GROUP BY #ERZSSHMITTMER, XEFINRERTEFE—HER GROUP BY ZEIHIEIES &IR(E, 5
2N NRFBZMERZBINBRIESRIRE, MRIABT—IREURTE—HER.

PQ_DISTRIBUTE (AGGREGATE NONE) : T2 TFiE—MER.

PQ_DISTRIBUTE (AGGREGATE NONE, GATHER) : Worker 1 Leader ZMER,
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PQ_DISTRIBUTE (AGGREGATE NONE HASH) : Worker 1 Worker ZMEz,
PQ DISTRIBUTE (AGGREGATE GATHER) : R Leader LEHI—MER,

{ERZHI:

-- RETHEI—MERS

SELECT /*+ PQ_DISTRIBUTE (AGGREGATE NONE) */
department, (salary)

FROM employees

GROUP BY department;

-— Worker Fl Leader ZMERE

SELECT /*+ PQ_DISTRIBUTE (AGGREGATE NONE, GATHER) */
department, (salary)

FROM employees

GROUP BY department;

-— Worker Fl worker ZMERE

SELECT /*+ PQ_DISTRIBUTE (AGGREGATE NONE HASH) */
department, (salary)

FROM employees

GROUP BY department;

-——- RfE Leader EHITHI—MEBRE

SELECT /*+ PQ_DISTRIBUTE (AGGREGATE GATHER) */
department, (salary)

FROM employees

GROUP BY department;

ORDER BY HIF2 165

PQ_DISTRIBUTE (SORT NONE, GATHER) : Worker + Leader §9 Merge Sort.
PQ_DISTRIBUTE (SORT GATHER) : R7E Leader Lf#f Sort,
{ER3HG:

—— Worker [BEPHERF + Leader VAFHHERE
SELECT /*+ PQ_DISTRIBUTE (SORT NONE, GATHER) */ *
FROM large_table

ORDER BY create_time DESC;
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— B leader E2RHIE

SELECT /*+ PQ_DISTRIBUTE (SORT GATHER) */ *

FROM large_table

ORDER BY create_time DESC;

WINDOW EH# 535
PQ_DISTRIBUTE(WINDOW GATHER)

RIFRAE: BEORFITERLEDPE Leader TRNT. FIEHIESKEE Leader TR, REEEDRLEHR
TEORHTE.
iEAER:
HIRSENERN, TR RLE
FELBHIFEDOSEE (I RANK() OVER (ORDERBY ...))
BORBD XKL, TiEERFHTL
=<Bl:

—— {£ Leader "ﬁ,.ﬁJ:i'I'%@EHF%
SELECT /*+ PQ_DISTRIBUTE (WINDOW GATHER) */
student_id,
score,
RANK () OVER (ORDER BY score DESC) as global_rank

FROM exam_scores;

— HESIMFEENMSETHES (EER))

SELECT /*+ PQ_DISTRIBUTE (WINDOW GATHER) */

student_id,

exam_date,

score,

LAG (score) OVER (PARTITION BY student_id ORDER BY exam_date) as
prev_score

FROM student_scores;

PQ_DISTRIBUTE(WINDOW HASH)

SREENAR: IREBEOREA PARTITION BY FOMFIBTIRE S, &N Worker TR EHTHITEORE
=1
iEAER:

HIEERK, TEHTLIE

HORSBPRHRNSXE, BoREES RS
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S ORANEIESESD, ESHTIHE
Bl

— BREFRSRHFTHEHS
SELECT /*+ PQ_DISTRIBUTE (WINDOW HASH) */

subject,

student_id,

score,

RANK () OVER (PARTITION BY subject ORDER BY score DESC) as
subject_rank

FROM exam_scores;

— EERISRITETIERITEM
SELECT /*+ PQ_DISTRIBUTE (WINDOW HASH) */
department,
employee_id,
salary,
(salary) OVER (PARTITION BY department ORDER BY hire_date) as
cumulative_salary

FROM employees;

PQ_DISTRIBUTE(WINDOW win1 GATHER)

RMERAE: (AIHNSESBHEFO (FA WINDOW FAENX ) XA GATHER HRIEHIT.
iEAER:

EOPEAS/ EORY, EEMFETORATFRERE

mRNEORHEEITRLE

REFEATRZHREBRACERER
=<Bl:

— PEEGRINEOEAGATHERSRES
SELECT /*+ PQ_DISTRIBUTE (WINDOW winl GATHER) */

student_id,

subject,

score,

(score) OVER winl as avg_score,

RANK () OVER (PARTITION BY subject ORDER BY score DESC) as

FROM exam_scores

WINDOW winl AS (PARTITION BY student_id);
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-— S\ AEONFERE
SELECT /*+ PQ_DISTRIBUTE (WINDOW winl GATHER) PQ_DISTRIBUTE (WINDOW win2
HASH) */
department,
employee_id,
salary,
(salary) OVER winl as dept_avg,
(salary) OVER win2 as running_total
FROM employees
WINDOW winl AS (PARTITION BY department),
win2 AS (PARTITION BY department ORDER BY hire_date) ;

PQ_DISTRIBUTE(WINDOW win1 HASH)

SREFRAE: HINSESSEORMA HASH SMRIEHTHT.

iEAER:
BEDSNEORYBIBERK, TEHTHL
AREBFORSFEERBAFROFTREE
BRI SR E AT

=<Bl:

— PEEEOMER 1asHE 9
SELECT /*+ PQ_DISTRIBUTE (WINDOW winl HASH) */

product_category,

product_id,

sales_amount,

(sales_amount) OVER winl as category_total,

RANK () OVER (ORDER BY sales_amount DESC) as global_rank

FROM sales_data

WINDOW winl AS (PARTITION BY product_category) ;

—— RBE&%E: —ME0O GATHER, B—EMO HASH
SELECT /*+ PQ_DISTRIBUTE (WINDOW winl GATHER) PQ_DISTRIBUTE (WINDOW win?2
HASH) */

customer_id,

order_date,

amount,

(amount) OVER winl as cust_avg, -- /MNIBEESHMEGATHER
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(amount) OVER win2 as running_sum —- KEIESFMHASH

FROM orders

WINDOW winl AS (PARTITION BY customer_id),

win2 AS (PARTITION BY customer_id ORDER BY order_date);

SUBQUERY Hint FEH15 5N

F17Ei MySQL SUBQUERY Hint {817 2N H1THEXAIRES (strategy ) , iXEESREERILAFA MySQL &%
RISRERRS{ER
PQ_PRE_EVALUATION: {EEFERESIHEHREINITZAISERAIT, 71T Worker ZEIEZiZE

FERAER,
PQ_INLINE_EVALUATION: EHIFRFIHITFER, B2 MySQL MiBERIERTANEERE
7o

=<Bl:

| =

— BEXP N FEIIFER vaterIALIZATION REEFEEFHTIHHRIFERIRERITHREE
EXPLAIN FORMAT=TREE
SELECT * FROM t1
WHERE tl.a IN (
SELECT /*+ SUBQUERY (MATERIALIZATION, PQ_ INLINE_ EVALUATION) */ a
FROM t2
) ;

—— $B%E Derived Table FEifl t {EREMSHITRE

EXPLAIN FORMAT=TREE

SELECT /*+ NO_MERGE (t) pg_distribute (tl none) */ tl.a
FROM t1, (
SELECT /*+ subquery (pg_inline_evaluation) */ a
FROM t2
) t
WHERE tl.a = t.a;
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ERESRYFIE
Bulk Load RIESAER

mIEEFAYE: 2025-12-2412:03:43

7%

TDSQL Boundless 32504 bulk load MG N@EIEERES AR BELFHRITES SQL SBESEANS
iU, bulk load (RIESNENEHE LEERAS~0EUL, ESEWS LEMERBETBNENXESIEERE

#B9 TDSQL Boundless &%,
Bei%#5H INSERT INTO / REPLACE INTO iBfi#fT bulk load SAHIE,

TiFiRE

EERHSEARE

HRESSRINSHFESS LT write batch . EARRZHER, write batch FRIEIESEERACKRS
SHE, B raft hXELEIFEIFRETR. RSHIRE, TRESXSAREFPI memtable &3,
memtable #i#E% flush SEEAZAL SST HEM M. SST XL LSM-tree StaitiT3ERARFN, BIF
BRTHENT compaction ##(E, SEIRHITEHNEE,

import by transaction batch put

write request
, |
commit
memtable mel;’::t’g ble
§ . 2
leader follower
apply | replay 55T Lo
compaction ‘
:
:
Bulk Load BARRE
Bulk load SABBARERESZE TEBESESRATKNHBEAELRE, BERISHIESNIEREOEIEXHEP.
BixinE:

1. #1630 bulk load ESBANERNH R (FPR ) 2518 SQL iEAEFFIRIEMA key-value (KV) .
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MTFEEFRIEE: BEEEARIIMDE SST X,
MFEFRIEIE: SRIIRREES G, ARETIMNBAFHE, E£REIMNE SST X4

2. bulk load BESFZ#ANRZMERE, BEH=M MC 257 = hEE#HEY replication group (RG) EHIEE,
FRESMEE SST X RLEFREI RG REIFE

3. tRiE RG IBHER, EHRIEIMB SST XHEIXE RG BIFRFET = (BIET=) -

4, AN SST XIHEHIET S 2 EWBERIEKINGE, FH =M RG leader BT =&i% bulk load E5512
FiEK, H RG leader #iETH SREE—% bulk load commit log (raft B ) , BEERSHIRE, BidHh
TEEIMIXEAE, RG BIAFERIET RIS/MB SST XHEEIEAEI LSM-tree WEENE . Eit, HiE
BNETHIEED

S5ZiEESSARIEEL, bulk load BAREHEEAXES:

FHITESMSEEN
T HISHIRIGRIIEBERE write batch 1, MEEFERSA SST HUE 4.
AEELXBHIEERIESATHRS (iFE: B2 bulk load EEHBEE—% commit log BFHIFESEH
EEA—H, BHTFFEESESHEFIBED, EL—LBENTER) -
SST #iEX L HEL flush. compaction #/EH LSM-tree IR LEHAN, TIREEISIMNE SST X4
RE/ENE LSM-tree HRERENNE

XL bulk load FRiEIETRIERL, BERLDT CPU. RIFEH 1/0 ER, RSAMEEHRFANXES.

import by bulk load

write request

|
v v

| i

ingest

55T LO

-

ingest

{5 FH 4 RAFTI PR

THENE bulk load SANEXSH . FERARH, LARMEREEXAIRESE.
RS

Session Variables
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RATA
=l

W

H2 izL:):
fals B bulk load 3, FF&&M4HY SQL iEG& bulk

tdsql_bulk_load e load M5 EESAMIE.

bulk load SAREREIEREZIFILF. S
tdsqgl_bulk_load_allow_unsorted TG, £W&FESA
HUBRHITIINYHER , (ESSNEEREE.

tdsqgl_bulk_load_allow_un fals
sorted e

EAZISAZRESIBIE,
MRENNRCEFE_RES|, PBRAZEEFTEREN
true, BNFEEZE bulk load itk (BAEIEFEFESBIEN
& batch put it ) . HITHE, FEREIERIBRFIELN
EE—t, BIRFETEDRR, NEEFE unique
secondary index B, tBEEHIRRIKIRIEZHKRZRE|EE
BE—, SUSSHERIN-RIRSIF—H, HEHTE R
Eo | BuEm—1ERIZ9ER .

tdsqgl_bulk_load_allow_sk true

EERIFEE ignore i8i%AY SQL i8 ( INSERT IGNOR
E ) 7 bulk load ffift. ¥5: MITHEY, EEHIHIBEER
tdsql_bulk_load_allow_in true RIFESUER—M, BIFRFEEEPE, ER bulk load &
sert_ignore XA ERDSEEE, BMERIF ignore XEF, HEENS
HERMESIEIAEIE, MASERE ignore iBi% ( EFHEUE
(REBIAERE) o

REFE bulk load F3EmEHIRS, BEEFEEITES
bulk load ES3HIERSENMERLEBMIER
FE ZEIARRE, SEPIREREISESRAMINEREN, X

L‘;'Sf')'r—'::l'i‘;'°;or"—a"°"”—a“ ‘;a's RIS RTASETERL, ARSI SR e, il
_organize_ AR, AT E R E SIS SIS
A, BFEMEEEER, HZNEMEEHaAIEER,
EASH AR AR SHA S
=R

bulk load tBHIE&IES A TDSQL Boundless B9 “¢R3#” ( No Silver Bullet) . 24, bulk load &
MNERXZL—ERE LSS ACID B, RIZEESHSALEE. i, bulk load ESZEARHIPEE
N, EEREAERGEFFEHIEPOSIEPE, HFERAPHENZE bulk load X FhsREURRLIEIZIE, LK,
3 bulk load EBIRREMAY, MEEREISA RG HEIE, TEEHIERTIK, B—E52 RG HEURS AR
I, —&B% RG BEAKM, XELFRLER TESHNEREFE. ELBEIRZEAMNERN, EXRIESXREESR
®=—H,

Iesk, (5 bulk load {&EXXFEM T EAHSFRE

BAEE:
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SET SESSION tdsgl_bulk_load = ON , Bl bulk load ##xX{EZEZTH.
{Ufift INSERT INTO / REPLACE INTO iEf), HtiE@ARNE; bulk load &,

INSERT INTO / REPLACE INTO Fi¢aURY SQL, #RMBZ1 VALUES, MIRRBE—1THIE, F7%F bulk
load &=,

INSERT INTO SET / REPLACE INTO SET F¢ZUHYI SQL REEBA—ITEURE, 745 bulk load #= .
AL INSERT INTO ... ON DUPLICATE KEY UPDATE , EJI bulk load XX FAEEENEFER
primary key, tBEiEiZi#HT vPDATE #RIE.

¥F INSERT INTO , SEFRLEHITAIR REPLACE INTO iEiE. BIESANFSESIBRIEFEE RPN,
Aaikis, MEEEAREBIREELIREEESE.

JFEE 1oNORE iEZAI SQL B ( INSERT IGNORE INTO ) , FEBEIREI SET SESSION tdsgl_bulk_
load_allow_insert_ignore = ON , énU%ffﬂi bulk load -%)\o

MFEE 16NORE iBiERY SQL iBM ( INSERT IGNORE INTO ) , bulk load SN}, EERIRIHEIERIE
HiEH—, BISANFSES IBSERFEETRPR, SANRMBEZEtEAFEEEPE, 8N, BF
bulk load #&#3:{F, FRHYELSWHRILESE, RIFE—1T, XRER 16N0RE &% (AIEFHEEFREIA
HiE) -

—&F:s|:
& A secondary index Z#HKZE518Y, FEEIRAI SET SESSION tdsgl_bulk_load_allow_sk = O
N , BUFEEE bulk load .
%FLE secondary index Z&ZFE5I, bulk load EX FTHEERRHESIBFRIESIERE—%, BISARIFRE
ESIASEREFEEEPR, SANRREZERAFEERDR, &, BF bulk load #X{F, FHEHES
Rt ERIE, RIFRE—17, (BRCRFRSIBIERBER key 2iIRBH—14R, MESHMRES|IHIELIFRIBE
ARICREBFFTRT, SHERBN_RFSIF—H.
WFHEEI secondary index ZHRZE5IHI%, £ 21.x HZBERIRA, H bulk load SEIERT, EHEE
BEXRAIEAEIL secondary index. FEATHE, BEl# secondary index, €l secondary index
IR LAFS fast online DDL itk ( REFAE) , MHaE LEHIF, MARLGE “TRinEiEE—
H” AIBRE .
%% LA unique secondary index lE—Z#KZFE5|0Y, FEHRIREIRFRIESIEE—%, BIBERFEIRES
%, UFRERZRRSIHENE—T. SVUSSHERN_REFSIF—H, EITHE_RESIHEE—IEHL
Ro

FLthpRE:
RARATH bulk load &, FARARARANIZEAEXIMESAN, ME—ERZHZREIDH, EBEEEBREH.
E RAREAEINSERNBANERR,

FHEMERIIER, 7325 bulk load RS,

bulk load #3:UBrIS DDL EERFHY. BIR EEFEHRITPR DDL, A3Z#F bulk load #&\; SIELTF
bulk load #E:N TSR, ##Y DDL BREHIEL,

B2 bulk load IS AMEIE, FRER binlog, FRFSRIREERHIIETH.
ERETER
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ATE bulk load SNETREBIAZIIRE MR, RAUFIBRRRE, HiME—EELHRIEPRIZNFNRIES
ETIINT, #H2E,

BESA

BEFSAREHIBRBERENIKNIRFESAN, SIEETIIESIUELEEFHEE. BNTIFEESA, BEFS
A HERERE20%~300%
XERRRF, SARITEENERF.
bulk load EZREHERF: £— bulk load EEHEE, HIEEERBEREITFHES
bulk load ESZZEHIF: E—1ESMEAMBHNRNERIISAERIEAZNESHXE, NRESHEX
BEESEES, WALESZERTHFN. EEIER, SATMSESMEANEE, ZRRERMNNIIXRIRE
HITHER, FEEHEERIABER, WXENESETHIFN.
HU LB EFNSEEIHERER, INHIESARTL2ERFM, HERiE.
MRF—FFHE, DESHTH—RFICRESBIRBERINFHNTR, BAESAZE, LTESH
tdsql_bulk_load_allow_unsorted TH, SU&EMIREE. = tdsql_bulk_load_allow_unsorted T
B, B1MESPHSIESSEFEIRI AP, EREMBENEHRITINNAHHE, REBEFREEIIMNE SST X
#h, MNRESASBHIBEER, WASEZLE, BIESIIME SST X+, BESHBEFELLEFEHEESH
CPU 1 1/0 &iRo
MBEZEZRHRE, BAESNESZAERIIINGD SST XFSEXEES, HIENEI LSM-tree i, £EJ1H
EFESHETERBAENEAIE, SHESM SST XHHREBAEIRLEE (level-0) , SiEETER
compaction €, 7£ bulk load ZiESAHRE, EE—&8D 1/0 FiE, ZIWEAMESE.

HESA

B MREEIFR (NVMe #£ ) , bulk load t&EfRZIRRTTEEE CPU MAE /0, TLABRIKESIZMS AL
EH9HEE (50~100) RIBASAKE,
ﬁszﬁﬁé‘@ﬁ tdstore_bulk_load_sorted_data_sst_compression . tdstore_bulk_load_unsorte

d_data_sst_compression .
tdstore_bulk_load_temp_file_compression 2H (%ﬁﬁé&%ﬂﬁﬂﬂﬁ) A% bulk load SAZiEHF=
SEr95MEE SST X ISHEFIRBI SR M FrEARNES SR, RIE CPU 1 1/0. #E=(E,

SET GLOBAL

tdstore_bulk_load_sorted_data_sst_compression=zstd, snappy, 1z4,auto, nocom

pression, ...;

ol oy NI

S5&EESEICRIERMEEFERFR write batch 7R, bulk load ESHERRRBIEEIESEISNGB SST
X, Bt XESF2SHAFLSAES OOM,

5Z#R, bulk load ESFHEF/), BEN—FHESFERNEI SST X4, S—HHEMEA bulk load F551E3Z
SHEAMERAET
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BE—" bulk load FESHIEIREE200MLL L, SAZIELBRIFAIERE. R, MR SST XHRABHBERER
=89, LA ZSTD 76, SIEEEEELL, ERFAIEE10EEEES, BEItALIEEIL— bulk load ESEA
RRIREIREE2GBLA L,

HSERhRLIR3E

MFHREERESHNAIESIEEIZEAN, BEBHMREZERNERZS, tBaIIEEARE bulk load E55850
PAEIR3S, SET GLOBAL tdsqgl_bulk_load_allow_auto_organize_txn = ON; HEIEEBITES bulk
load ESHIEFSEMMMERLEBNRR, NMEFRESNSALEE, BFER, ZERARRE, SERIKED
ESIRZAINEREY, MMAIESIERTREETEREHL, RAZIBMIZRINIREHE, ELTERIR. BIEATER
HITITERE

—H/ERs|

WFERLEFEEZRFSINGS, RENZHES|HS, bulk load HEEESEE, XRAN-RFSIHIE—ERTF
B, BEHTIIMIHEIFRE, NEMTSAZERHITERHE. SUEFEE"ERRSINES, MEENESIBX
bulk load FESZ/8IX N,

E21.xH 2 BHIMRA, EAEENSRXE: B bulk load SEURERT, EEERXRIIEFREBILI_HKES. FSATHE
&, BEREZRKES|, IB"RESIFFRE fast online DDL itk ( BEFHHRE ) , BiFEsELESEF,

PEE

MTHEEE, 8IM9RERESSE— unique t_index_id. SEFRGIBZBIERAE—REERZEMN . TEEE—
4 bulk load ESES/M P RERMER.
MER range B X, BEFESAN, BBL— bulk load EZPHHIEEESERE— T range X L, THE
D& range HHPBIIDE L. AF— bulk load EFEEFRSERASHTEE, IRSEXRHHEEM, FFH
EiEnIMEIE,

WMEZ hash S X, BIEFESA, BBL—1 bulk load ESZPHHIESENIMITHEIZA hash X L. It
A3— bulk load ESENFERMBHNPEER. IIIFEIE bulk load BEFANMELEFK, MTRE—
bulk load EHZH2EFEA hash X LHHIEEFREKRD . BIg—H N 1 hash X, BBAERE bulk
load ESKMLEERIZSY A N £, BRIES 161 hash SREFGSET, HEEELLFR#HT hash X
(BBEXR) RK15%EH.
MEFEZENEX, FEEE—1 bulk load EFSHPHHIERLERBLIN"ENEK, REFERIIBSI _—EPRE
HEIEEREI L,
EMSZ, WR— bulk load EZEP RN EHENSE, HEEFMBL. NFEEXE, HELME— bulk
load EFERTEZH RG FAESE5E . HUTFZEESHEBEMMDE, PRAOSXERZ, RC BEHENS
5FuMz, teeEE,
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BIAERZEREMRAL

mIEE#AYE: 2025-12-24 12:03:43

R RE

replication group FIEURTES SEER

HyperNode A (leader) HyperNode D (follower)

> InstallSnapshot RPC )@ | O

Mergelterator {DownloadSnapshotData RPC{ @ """"""""""""""""""""

” External SSTs - “snapshot data” ‘:
B> > 5 > H>@ | D
Streau:‘n RPC

ERIE: o=

ABC | SSTlterator

1. migrate|replica: D

[100 150] [151, 176] [180, 199]

LO: LO:

[50, 250] [100, 300]

2. destroy fieplica: C '
rL1:

[0, 150] [151, 300] [350, 450] [0, 150] [205, 300] [350, 450]

RepGroup_2: {Region3 [100, 200) } install snapshot

1. SIEIREBRER: M Leader B9 LSM-Tree HiEHIZEUSE key range BIEIRE. HIRTRESHEFRARER.
Z4° SST Xi§; ESEZRFHEMIFIE, 10 FHEKX

2. WIREMHER: ZREE KV BiERIBins, EREER, MEFRERE,

3. BIBBEAMER: BiniwssBA external SST, B ingest 2l LSM-Tree, EESA SST XHRSE, &
BRIMELEFFHE

4. BIFHIRREIE: M LSM-Tree HigkEiE, FEBMIRE SST X4, 10 FHX.

itk %: SST XHHAFRMFT

IRIFRE: BR=ItE (It ) BRSEATF £536 #39m



Q) Bz IR TDSQL

iR EsE4SSTSreplication groupXFF — I2FHESIEEE

« flifbBi: M src node F—&RE&KIEEY kv BUEFHAX
- fifbis: BEEERESEN SST 304t

- —— - EB/2EEH:
/o= =T ESERAHSST

I
L
o: L ; [201, 550]

- N
\

L1:

h
\
\

201,300] | | [351,400] ||| [451, 550]
‘ L E—

L2: [1, 150] i
] —
I
- :
L3: [1,100] [101, 200] |}: [201, 400] i [401, 600]
1
i R RepGroup 1 B A RepGroup 2 i RepGroup 3

—————————————

HEEESURES (compaction) 38, 1EMNXT SST EFEIES F Region iIRMITTANSELE

SCHUAN B
ER&HMIT compaction 320, EHRSERABH SST partitioner BIIER, £ compaction t&MZ!
MHEART, ¥ Region iBR#TIRS, MIRE— SST MXIHXESE—HIES FIIEIRE, MASKEFRE
region BIEIRESHE—IE,
WITEFRR, L1E: 100-200, 200-300, 300-400FCEEM £ E; L2/L3E: THIEEM Region
LR

KA ERNERRE

11 XHEERE: THEMEE, BIERE Region MRAY SST X,

1.2 G EIREREGRER SST XHRIBiriR.

1.3 Hi% ingest: BirinTHSFELRE, BEIEIBENSUE.

FBARMEBAE: iTi8815618 LO BELESEE compaction 2 L1 B. BBF LO B#iEH memtable RIS

3k, HEIRSHENER, EHEFHETES,

fERERF

compaction 8% 10 FE T,

iEE. 2SR

XE4 PR RERR T

HESA (Bulk Load ) ThEEiRI THAEM, LT SST XHHSRUERMFIMNE, S=ERAT TDStore
RIBHEIERR R

"t
i
i
L
-

)5

IRIRERE: BR=ITE (1bF) BRSEAE 837 #39m
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th;eam RPC {&# KV (ffift 22 6M/s
B 1 RepGroup HiEE206G
BHiZREARH SST (1LiE) 455.1M/s

IRIFRE: BR=ItE (It ) BRSEATF 5538 #39m



Q) BT IR TDSQL

BHiEMN AR INEIEE

mIEE#AYE: 2025-12-24 12:03:43

HERK: BEMESHAEHRS ((SEREEEN RG 3419)
o BEREUIERRBIETESE: £ LSM-tree LEXCTIFEWSL, METEEETILARE region — 9%, BRITE
ErAT=t

i

o PHATYURNEE: RATHHSMHOERNTEEUEN, URREERRK,

ERGREARRE

o WHEMRFER: FRABEEANEN hash lock map RERESHISE,
o FIERANERA:

O HHEMRET, BEMEBYHEK.

O AXHHBEAM, SHE RR (WEEE ) RER TSHEMLIE,

TDStore g9 FERIS R

o TDStore 3H sort lock map, SZiFeEERMH,
o [FIRIYBRE region 9, BIEEEETILIKE region —i2HH,

new txn write K1 \ ’

Hash#g1 / Hash#%2

X [E5EE[0x03,0x04)

i § =
waic s wai s

N gt

fEFEEMIAY hash lock map REESSHEH &SR [0x03,0x0380) X EEE0x0380,0x04)
EER MR

> EHEMEE T, BEMTBEERR

> AZFEEM, SEE RR (TEEE) RBERIITSHEMLE

H semstis=

O 78R

TDStore 3%FH sort lock map, STHSEEIERINH
FIRT4BAE region S, HETESATLRS region —2s s @

IRIFRE: BR=ItE (It ) BRSEATF £539 #39m)



