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B OceanBaseRXFHZHFEHUIENFTLHALEE, WARFEAFNEENERARE TREEX
B OceanBaseR GEMIERS BRI AFHETR—EE

B 24 Eobserver i ARRTF LR

B memory_limit_percentage

B memory_limit

memory_limit BIERIABEAIA MB

fan, memory_limit="40G' %£/Ri&E OceanBase #iEEiH
BHNERRNEFELRE 40 GB, HFRINEAMA MB, N
memory_limit=40960 5 memory_limit='40G' i& E HI{EHEE

observer Memory 0S

MR A LERFIETHE OceanBase HURBENMNEA/N, T
BEiZEHK memory_limit &, FEHEXIHE, &RERF, B
£# Reload ZBELFEEMDEN, THFEF. EREIREN,
= EZ{RIE memory_limit NENFRREZE

OCEANBAS=



4

S35 A

OceanBaseiZ2t Wi F ik Eobserver#F LR :
B IRBYENRERENE S it Eobserveri#Z LR : BHImemory_limit_percentageZ# B &
B HiZigEobserverB#F LR : HAmemory_limit2#EE

memory_limit=08%, memory_limit_percentage/2Eobserver§7zX/N; BN HEmMemory_limitREobserverAFEX/N

PA100GBMIEBAEFENINEAS, TREEER T AEEEZE TS LRNobserverRELR:

memory_limit_percentage memory_limit observer{Z LR
e 80 0 80GB
mE2 80 90GB 90GB

#%=1: memory _limit=0, ELtEHmemory_limit_percentageffiEobserver@fE X/, E1100GB*80% = 80GB
&2 memory_limit='90GB', FlLtobserverRELRHZ90GB, memory_limit_percentageZ#5%k%
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B F—" 1 observerfiE@ZZ MNP (systAF & JEsystHF) HIEHE, {BobserverfINEFEH ARSI BELTAP
B observerdBEREARABTFEOUEF,, BTFFHREHEFPEZENER, A "RERNETRE"
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System
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SMEFPASBNRNELRAE LS AR
B AOEIAHENRTE: MemStore, MemStore AR{EEDMLE AN ELIE, SEAATHE A
B OHAMLENARGE: KVCache, KVCacheZT LB HEARZSNEFELREH

MemStore

B XK/NES#memstore_limit_percentageiRE, ¥REFPH
MemStore 853 GHEFERFHNESLL.

observer Memory m EAMEAS0, BIEAEFPAEFN50%

B XMemStoreFEHEidfreeze trigger_percentagei
XEBESHE (EIAN70%) , MAREREENEME/ SHE

0s o
e Veache

MEMSTORE AE RIS B {R7EKESSTablefREIE, REENERE
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observerR K 7Z
(memory-limit)
(memory-limt-percentage)

A 0S BB ATF

(1-observeri{F)

observer system 1z 21 cache memory
(system_memory) eg. KV, row, block cache

B

sys P RE

(memstore_limit_percentage)

sysf~ cache memory

eg. KV, row , block cache
(1-memstore_limit_percentage)

S

HP1 RE

(memstore_limit_percentage)

observerfBFN{F

( observerE\P\]ﬁ =
system_memory)

(1-memstore_limit_percentage)

PN W77

(memstore_limit_percentage)

FFPN cache memory

eg. KV, row , block cache
(1-memstore_limit_percentage)

1-freeze-trigger_percentage
(%1%, SFE, XESREFEERATLMER)

il & minor 3¢ major freeze
(freeze_trigger_percentage)

il & minor 3% major freeze
(freeze_trigger_percentage)

1-freeze-trigger_percentage

(BfE. SHE, XEBTAFKATLUER)

il & minor 3% major freeze
(freeze_trigger_percentage)

1-freeze-trigger_percentage
(3fE. SHE, XEHREFRATLAER)




OCEANBAS= @

OceanBasefZfig5|ZE2/RIA

RESHE
NEHIEESEIR-SHMES




LSM Tree ¥ AREN

CcO Memory
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C1 Disk
B ORENMR (Partition) PHLIERR “key-value” D
B LR (SSTable) - Merge sort

B HIEEHLIEEEMemStore fiMemTableE, R
BE&H (Merge) ZEERSSTableE
M SSTableflMemTablezZ B o] LAE 24 hialdiE, RIHLL

key-valuefl R RTFEHE E, BRETEH /\
CK
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memtableNTFELEH

OceanBase MemTables RN ES|%EM (B+ERS|LARIBHERS])

R

® B+ RSB EIF X IFEEERK

o IEHERIIZHNRITERN—THWK

o FREFZHITH, MemTable2Bah4EiFB+
MRS 5SIRF RS ZEH—BMH

Undoifiig:

NMREEZRNEZHNHERE, RFEIRER
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HF LSM Tree 3L : &H

OceanBaseP &G HEAILSM Tree RBECOE (MemTable) #IC1E (SSTable) , MEHIENSHIENT:

1. ¥ErBobserver EfIMemTableHUEMAMAELE (Major Freeze) , HRWNEERNFHIMemTablek 4 {F
2. BEREEFEHMemTable#iE&3 (Merge) F|SSTableth, F#EISSTable, HEZE|ARISSTable

3. ARG, EENMemTableREA T ESHEREHA

[ ] REE ::
v Minor SStable
Minor SStable | Major SStable . New

Major SStable Major SStable
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BHRRESANEZRNAR, oJLMAKAEESH. BESH, THSH=MAI:

B £=5H : HEK, FZRIOFCPU, BFEHNESEIEEENHE, MmSHRAH, BERHEES
B IEEEH ASERMERUINAEREE, IISERAH, HEAEE, XTFREXNINER, NWEEEH
B HEH: B8 H 89, ETRAREBEAHBREE—E
BE.
1. XWEMMmE, SHFEHLEH? 2. bNqoneEse?
B SRR m ifE
B SHE
IR
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HTF LSM Tree BYSLE: #4%

ATHRR2ELSM TreeGH 5| &R0 (RFEEX, AERBURERSE) , OBSIAT "&@E" HlH (C1E8) :
B EMemTable#IBHUNMNRAEFZE (Minor Freeze) EERHME LRIRAERMEXHE, RA5SSTablefE RS H
B EENMERZE, REfMemTableRFEEESHEFFEHA

B FREESEMemTablefiE SR —REFENEIESH (Merge) , BREXHREESEHEISSTabledh

Partition
Partition

IREE

Major SSTtable

SSTtable Minor SSTtable
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AT ERRMIEN RS, 5INT "9EEGE"
B ZEcompactionFlg: % L0 B: #AR%EH MemTable £5
% flush A Mini SSTable, TIREI#FEZ{ Mini SSTable,
B ERTHN:3E VS4B
® 322%2#): memtable + minor sstable(L1) + major
sstable (L2)
® 4EZEHy: memtable + mini sstable(LO) + minor
sstable(L1) + major sstable (L2)
B 2% minor_compact_trigger #Z2#|LOEMini SSTable 2%
B 2% major_compact_trigger ##lmemtable dump flush;k
#OXFBY it Zmajor compaction
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RHENENSIA, BATHRRESHEESIKN—RF D

B FRRHES, NELZIVSHEREZINRK

B BENHPMemStorefEARSSMAEREEH, HEHFPRARESE

B SHFENK, MemStoreREFERBARE, FHiEMMemStoreiiMmiTEE AXBEIE R

Bt
&
6

HENERR T RRE

B S/ MemStorefill K EIRENERLE (freeze trigger_percentage) REIEEH, AEMECHERF
B holESwSAEEMRF. fEEobserver, fEESD KIREE

B A E—REFENHERSH, AHSSTablel#HREIREH
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minor_freeze_times

B BHRREHZENEERE, KBLOREN B ASH (Major Freeze)

B iREN ORTXHEME, BMEREFMemStoreERAERIXFAEHE (freeze_trigger_percentage) #HEIEMASE
BaoH

minor_merge_concurrency

B FERMEENDT RN PN RENAZFRSEM, 7EXROUMREE

B HREFENSXKED, S MEMENEERMNZR (EEiMemStore RERNAEBIR)
B FREMNSREZ, BFESEEISHEIER, TNELRSNMEEE
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ERERNT =

EENGELREATFULTHS
1. M. KEHIEEBAEZFHE, EMemStorefEERR, EEMemStore IERREER

2. WHEEXRZEKRK, EAMemStoreIFIERS, BEXARBETIEENEMASH (Major Freeze) , HEEESH
R

REHRNEAREESE
1. Bi/Mfreeze trigger _percentagefJ{& (tbN40) , {EMemStoreREE, H—F R {EMemStore5iHaIHEZR
2. i8AKminor_freeze_timesfy{ge, REBRIZFERGINERMASFH (Major Freeze) , BEHFHNBNEFRRHZE

AREENEHASH (major_freeze duty_time)
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EENNE

B ZSTHFPHNEEAZNobserver EHENEF, ASMASEREM, BEXEKTN
B RFEEFEN, WELISHEERINRE

B FERENRE, MemStore ERBH, BF{XA%EMemStoreEiFHRIHTER

RAENEER

B JEEREZ, ENRERK, ERMETR
B TRHEES, SRESHETE
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ALTER SYSTEM
[{TENANT[=] (‘tt1' [, 'tt2"...]) | PARTITION_ID [=] 'partidx%partcount@tableid}]

[SERVER [=] (‘ip:port' [, 'ip:port'...])];

B OiEREHSE
® tenant: IEEEHITminor freezeMFEF
® partition_id : s EEHMTminor freezefpartition
® server : I5EEHTminor freezelobserver
B S AEIMEAEEN, BIAXFrBobserver ERIFFBHEFHITHE
B FEifd &R EREAZ S minor_freeze_timestIfRH, BIFafidR B REENERTIRENXE, AR
A& (Major Freeze)
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EERMEICR

MemStorefE =X Zlfreeze_trigger_percentageif Fns&fE, £ all rootservice_event_historyZzth
AR EEGE, £_ all_server_event_historys o AE E BRBYEIR
h &)

MySQL [oceanbase]> select
cer
-> from
where
[devent like '%merge%' or event like '%minor%'p)]
order by
gmt_create desc limit 50

namel

2020-12-15 : .326387 freeze do minor freeze success
2020-12-15 103:27.325064 i minor_merge | minor merge start
2020-12-15 :03:27.289327 freeze do minor freeze
2020-12-15 :03:25.774260 freeze do minor freeze success
2020-12-15 103:25.774196 minor_merge | minor merge start
2020-12-15 :03:25.742751 freeze do minor freeze
2020-12-15 :03:25.573175 freeze do minor freeze success
2020-12-15 103:25.573120 minor_merge | minor merge start
2020-12-15 :03:25.547458 freeze do minor freeze
2020-12-15 102:53.230877 minor_merge | minor merge finish
2020-12-15 :02:53.099860 minor_merge | minor merge finish
2020-12-15 102:44.032599 minor_merge | minor merge finish
2020-12-15 102:16.485040 freeze do minor freeze success
2020-12-15 :02:16.483594 minor_merge | minor merge start
2020-12-15 :02:16.431847 freeze do minor freeze
2020-12-15 102:15.235066 freeze do minor freeze success
2020-12-15 :02:15.234964 minor_merge | minor merge start
2020-12-15 :02:15.200344 freeze do minor freeze
2020-12-15 102:14.987789 freeze do minor freeze success
2020-12-15 102:14.987735 minor_merge | minor merge start
2020-12-15 102:14.962074 | freeze do minor freeze

tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id
tenant_id

namel:
valu

L e

_in
BT —

15 00:10

partition_key:{tid:1 7 S, partition_id:-1, part_

—_——_——_ - — — — — — — — — — — — — — — — % — %

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

S — P

gnt_create: 2020-12-15 00:10:03.90.
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Hmajor_freeze_duty_timeZS#iEHIENEFHEIE, oTLUERSEIZEFISFHETE:

alter system set major freeze duty time='02:00";

mysql> show parameters like '¥major_freeze_duty_time%’' \G;

L2 2 2 2 22 2 22 222222222l u | row L2 2 2 2 2 2 2 22 222222222222l

zone: ET15SQA_1
svr_type: observer
svr_ip: 100.81.166.54
svr_port: 2882
name: major_freeze_duty_time

data_type: NULL
value: 02:00
value_strict: NULL
info: the start time of system daily merge procedure. Range: [00:00, 24:00)
need_reboot: 0
section: daily_merge
visible_level:
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OB&EHAt A F X -MemStore{F ARILE HEBHEH

LA B MemStoreRF(EAZRXZEfreeze_trigger percentageZ2#89E, FHHEMBHRBELZXET
minor_freeze timesZ# &, SBmIMASFHF.
B EidEE(g)vimemstorefl EREE ZFHFPImemstore REEAB IR

B BRI gv$memstore, all virtual tenant_ memstore_info b freeze cnt %l

mysql> select * from oceanbase.v$memstore;

849175576 855385112 12025908370 17179869150
0 %) 3228180212899171530 4611686018427387900
66379344 104234576 751619260 1073741800
381563184 489353520 751619260 1073741800
0 37691392 375809630 536870900
610066512 642424912 7516192740 10737418200
7516192740 10737418200
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iR A 3 T0-3

B gLl "root@sys"HFP T, BEUTHESREFNEGH (REEZHAIMemStoreRIERE)

alter system major freeze;

C —hH AN
B =/

B SHARELE, tblfr"oceanbase"HIEERRAUTHSEESHIRS:

select * from _ all zone; WHF select * from

OCEANBASZ

sql> select * from __all_zone where zone="ET15SQA_3";

2016-04-29
2016-04-29
2016-04-29
2016-04-29
2016-04-29
2016-04-29
2016-04-29
2016-04-29
2017-01-03
2016-04-29
2016-04-29

11 rows in set (0.05 sec)

2017-06-26
2017-06-26
2017-06-26
2017-06-26
2017-06-26
2017-06-26
2017-06-26
2017-06-26
2017-01-03
2017-06-10
2016-04-29

:04:14,
:00:06.
114,
114,
114,
214,

325282
590930
324942
323853
324597
324284

106.591288
114,
:29.

.874648

325831
144475

ET155QA_3
ET15SQA_3
ET155QA_3
ET15SQA_3
ET15SQA_3
ET15SQA_3
ET15SQA_3
ET155QA_3
ET155QA_3
ET15SQA_3
ET155QA_3

all_merged_version
broadcast_version
is_merge_timeout
is_merging
last_merged_time
last_merged_version
merge_start_time
merge_status
region

status
suspend_merging

I e T 1

1498413854323150

1249

1498413606590133

all zone where name = 'merge status';

IDLE
default_region
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O
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EHSHAMERERS _all_zone

ZonefgX{ER

frozen_time

frozen_version

global broadca
st_version

is_merge_error

last_ merged _ver
sion

try_frozen_versi
on

merge_list
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RE5 B i)
BRAS, M1Fm

XNMRAELBIIE
ObServeri#iTa+.

BHEEPEE LIS
=

FRLIREHTTHEIAR
ZIN

EAEFTIE M ARAER

=
L=

ZoneMEFHIRF

all_merged_version

broadcast_version

is_merge_timeout

merge_start_time /
last_merged_time

merge_status

zoneIA—REZEHTH AR
Vi

AzonelZI M ] LUHITE FHHIAR
Vi
MRE—RVERZEEHTM,
NP FERE R, FTREFHETE
A, EAREETLLEIT S
zone_merge_timeoutEiz4

BRI, EREE

EEIRINA

IDLE N=Fas

TIMEOUT  &3ight

MERGING FEEH

ERROR E¥ i



wiEeH

EHESXRAENZEEASHINEM, OceanBase5|IATRESHILH
B —fRERT, OceanBaseRBH 3 (RNEZ) HREIA,; TLARRASHEIRNREIRBEH
B S—PNEIRESHE, ITEALNYSRETUENIZFIECREEHNEIARL
B ENEIARSHTRE, BRAEVIEXNEISR, RAFURMBARNAT—TEIABEH, EEMBEIAMEH

XTRESHNESHEA
B @& enable merge by turnFEHE XA ESH
B PIZONEABMNUKRESH, RE—1NZONEEHEXEAFB T —1ZONERNEH,; SHEAFNEEZK
B E—NZONEMEHFAKZE, 2FXNZONELLeader REIREIEEZONE; IRHENKESTEIT
B HTEESHEZONELEBLeader, B R T EHNELRS T RAEEZ T
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OceanBaseEHSHEKEE

SHEAE
o] i@ LA T LB 6 8 B S H e K%
B enable_manual_merge: OBHIEC B ﬁnable_manual_merge:o R able-manual.mergesof
i, ErREHEFNEH EHaH BEhA
B enable_merge by turn: OBEIBEZE IR,
EreEaFEEmRESH enable_merge_by_turn=g enable_merge_by_turn=of

n

f

BaliEeaH

B zone merge order: IEEBHMHLES

HESHIGRF Bt

merge_list/zone_merge_order=g
n

merge_list/zone_merge_order=of

SRS H EEIFRESH
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SHFEH, @3S zone_merge orderigEAHIAF; ANHESHEN.
m FE A

Rig&E#EPE=1zone, $3IR21,22,23, BIREBRESHNIFEA"21 -> 22 -> 23", SERUTF:

alter system set enable manual merge = false; -- XHAFHEH
alter system set enable merge by turn = true; -- FRREEH
alter system set zone merge order = 'z1,z2,z3'; -- IREESHIF

m BUHBEXBEHIEF

alter system set zone merge order = ''; -- BHEEXEHIIF
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OB 5 FH /R

BRigERE PRI E 2zone_merge_order ='z1,z2,z3,z4,z5', zone_merge_concurrency = 3, —X#ESFHBIKHES
BT

21,22, 23 ke & H z1,z2,z3
2. —REEGE, 225EMEH, ZAREEFH z1,23,z4 z2
3. —REEE, zZ3%NEFH . Z5REEFH z1,z4,25 72,73
4. —REtEE, 2FZONERMEH. z1,22,23,24,25
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BHRBEEX

AR | R

FHEFH BF@idsqlissisEzone 1.7 EFEsIEHalter system set GFTRE, —REWVSEEHEHE —BRE, 8—RX&
FaeH, EEHFBECHE  enable_manual merge =true; W@, EEAINANBERTEH HEEFEZRF E5hE
FIHEE 2HFPBFREEHINFMHAE, B E, RIEXEFNE
SQL&<LAEzoneeH, tbINEEZ1 A H, FEBHHhEH
&3t :alter system start merge zone =
'z1%;
BiERESH FrEzone—RHIRE T, 1. XA F & Halter system set HWRELRNBERT, &8FHPH BREHSNISEE
SEHEERS enable_manual _merge =false; zoneth BEZF W B R=RT, MTTLAFF X?"E—EE’]H%‘E%
2. XA A Halter system set BEEMIERESH, XHEMeEBEE I, FENEZHITH
enable_merge_by_turn =false; BAFBXRjoinEXKTMNAHABENEE A
BaifEENFNE BAFPFEEEERENINE, JSTMIRAIINEARAR, BEAEEXRANE —MISHRNEERSHEKE, —KAs FzoneMRAELZE
BEH RSRAFRH A EZEH fEH, REAEERESHAHEW HERT, BoifEE
SERNBERT, ABENERET PR EEHEK
YIRS HOR E SR M, BUCH SRR
(=Fas
HeeRESFH RSIRIE—ERIEKIEE  1.XMHFEFHFalter system set K FHNERFRANEHEELRRE, B
zoned#H, H#HTHAER enable_manual merge =false; HEEHNERED, RSEFIIRERE
il 2. Bk EFFalter system set M S E9iER, @BIleaderti B,
enable_merge by turn =true; BAPEEERIANEEFHzoned;
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= /::,§\=ﬁ":[ﬁ
=%l

B HS#zone_merge_timeoutEE B EE; BEKIAMEA'3h' (37/IMT)
B NEENZONEREHIITEIERE, SHKRSBHZEANTIMEOUT

B S¥data_disk_usage_limit_percentage E XHIEXHHEATUEANE S (BHRERZLELHIEIAN) , EKiAMENO,

B NFEETEEREBRTERER, SHESITIHERRORESFHE, 8HESEAW,; FERRY KFUEEME=E, HAX
data_disk_usage_limit_percentageZ# HE

B SHEETEEAEESRER, ZRIEFIEIA
B S#datafile_disk_percentageEXHIBETBEARE (GAdata_dirfrE#E2=BESEL) , BIAED

B S#datafile_size BFIRBEHIEXMHN X/, ZEBEIS datafile_disk_percentage RIREEE, LIZEBEIRIEEHNERE,
ZIAMENO
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B SHEREH, &% merge_thread counti&l
B FEHTLERATEHNS RN, BoREAXFHIIGH, PRERUUMREHEE.
m EINMEAO: RRBEMN, EFREBYEAmMIN(IO0, cpu_cnt*0.3),

B RABREARERZ48: BAXSHHARESCPUMIOEIR, *fobserverfIMEaER KK ;
B MEBSSMEARRIRE, LLUCPUBERAREZIO%THESHMAENIRE,

B IS HEERBIFREKR, BERROAEO,

OCEANBAS=



SRR

IR ESSTableh (R BRI EIR S FHIRANEL

B B&#max_kept_major_version_numberizl, EIAERN2,
B AASHETUREBEESHEHE, ERNSHAESHNEFEMHEZIE.
B 7Ehintth#]Hfrozen_version(<major_version>)1gE i £hRAN,

MySQL [oceanbase]> select zone, svr_ip, major_version mysql> select /*+ \IXPAIMCIEEIIEED) */ * from tmpl;

-> from
-> order by 1,2,3;
fm—m———- fmmm e
| svr_ip

e lSlsclect * from tmplH

_______________ +
major_version

rows in set (0.01 sec)

mysql> select /*+ [IgeFATMMISINNIED] */ * from tmpl;

+
|

+
|
|
|
|
|
l

+

3 rows in set (0.01 sec)

rows in set (0.17 sec) rows in set (.01 sec)
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MRS

Eﬁﬁ
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2
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Ir+
=2
gi
o
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<
it
It
It
op
H
<«
u
Al

+
I

+
I
I
I
I
I
I

+

2019-07-15
2019-07-15
2019-07-15
2019-07-16
2019-07-16
2019-07-16

.578840
.581834
.584847
. 714304
. 717919
« 721122
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