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ARYET7HR—VE—FTRE, T—INVORADLKZ V> FE, 771V 0&EY) (BFO&HKS HW PK)
PHT—TNDERE (RHBFLWVWPK) $THEDET, 77V FORMMBERICHEA I LTI N
XN ZF T, LiveCompare iZ. K7 — 7N oR/NBXUORKPK #BI§ 4 —&—I1C PKFZ Y — b LE T,
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HB 713V ZL2FITT2HE8. 87— —1IN+ 1 HOF—EZRX—2#EHEL2HEY L, NidHmah s
FeBR—ZDETT, BMONBEERIZ. T 50F vy adMFRHFINIHA/ILE—FF—&2R—
ANDETH B2, 22—Vt y > a V2 EIL/ERTEE TS,

HEE7 LY ZATHROD o 7E WL, BTHEORWE 2122 —)OFECHERTEZEY, Zhud. 8
HWOBENF v 7 RHATE-DIMTH e eBEDH LIS, Z00HEF = v Z7EIZ, ZOREDITT
BERDPBH I, Z0DRB5FELERVWED, ZO00HIRENET, 2 TRVWESIK. Ktz LT~x—
7EINFET,

EITOmKRIZ, 70T LEDML R27 Y b E2ERLT, 2—FRZhEL Pa—L, ZE%2 123D
BIEST 25, DML A2V 7 F 2P BEMICEHAL T, IXTOARGHNRERZBIETEZ2X51CLET,

LiveCompare (¥, 7L TR Y LT — X OBEWZRILTBEMNHEHTE X3, fl. XO>F VA
DLE !

o F—RN—2HFMOBAT (FF 2L x Postgres) ;
« FoN—OBITERET v 7L —F (HoF—n—xF LY —N—)

cMHLTV =2 ay (FTARY x ARV ANA)



LiveCompare, 1)) —2X 1.18.0

o Tz ANF—N—A T ME B FILWT IS4 F—ZEHWFEEEN TS5/ <) F—&,

e Tz ANF—N=BIZTHLRVRAT Y v b T LA Yo Fax—2a yMRELEES, HWhEaT
FTARVPHEYNC 7 2V AENTELT, 77V 5 —2 a R T —REEXAAE L7z, LiveCompare
EPHEALT, HWTF—RIGFETE T —XZEMICHIZ Z 2N TEET, 7794~V THD, HFiLw
TIARVICRBFELER A, BEWIGUT, DBAIZZNSDT—XEHLWT 74 < VICHAT
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logical_replication_mode = bdr @ ;& . LiveCompare (213 bdr_superuser ° — /L % fif 5§ &
N2 —F 2BHET T, logical_replication_mode = pglogical @D 3% . LiveCompare 2 1%
pglogical_superuserrole 235 XN TV 2 L —HFHIRNETT,

BDR TDML 227 ) 7+ AT 2121%. $XTORIEE (BENICTXTO T — X)) T. bdr.
xact_replication ZEMIC$ 3 72HIC bdr_superuser 25X N/ —FBNETT,

BDR 23X LT W B5E. LiveCompare 133X TD[EEIT% bdr_local_only_origin ¥ WHEHE LY
VBT 9, LiveCompare (X, BED M7 ¥ 27> a Y HFZMHA LT DML 2iEH 3 % 729,
F— BR— A TFEITEIN TV S EED DML & BDR OFAHH 5854, LiveCompare DML 135 125 &

77 4V bERED difference_fix_start_query 232, M F ¥ > a Vinapply A7 U 7 M,
EEOHZ V)V —Z2EFEZRALI e TCBIEZEHT 20— 7 —ZR—ZA2—F P77 L AT ERWN
F =X =2, B—N BT =T VORAHEICEEL T, ZOMR, DEERO L —F . 7— T VDOAH
FHZA—NVEAL v FNRTEL=—IBDH ET,

3.1 Requirements

LiveCompare O %44 :

Python > =3.6 B XU & It; = 3.8 PostgreSQL / EDB Postgres Extended 9.5+ / EPAS 11+ (H /1%t ) PostgreSQL
/ EDB Postgres Extended 9.4+ / EPAS 11+ % 72134 7 7V 10g + (MRS % 7 — 2 $hi L)

LiveCompare 121, 472 < & % Debian 10, Ubuntu 16.04, %7zl CentOS / RHEL 7 234 E T3,

LiveCompare {%, EnterpriseDB products/livecomparerepository 2254 > A b —LT&E 3, FflicoW
Tid, REZRLTILEEW,

https://techsupport.enterprisedb.com/customer_portal/sw/livecompare/
LiveCompare XL T D Lz A Y XA b= XN FE T,

o JRfff XT3 Ubuntu, Debian, 3 & F CentOS / RHEL 8 D##H1 D Python /N— 3 > python3 /S v
T=IY 7 b, kX

* python-36 /Sy 7 — Y 7 Tt X 115 CentOS / RHEL 7 Fi @ Python 3.6,

CentOS/RHEL 7 4 A F Y ¥ 2 —3 3 > TlX, LiveCompare |2/& EPEL VRS b 3 MAETT, Mo
WTIE, XEeZHRLTLEE W,

< https://fedoraproject.org/ wiki/ EPEL >


https://techsupport.enterprisedb.com/customer_portal/sw/livecompare/
https://fedoraproject.org/
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FFIZ CentOS /RHEL N—3 2 > 7 Tl&, Python 2R —3% ¥ b tqdm AT EEF (& 1t;4.16.0), Live-
Compare ZFE/TLTWVWE 2 —H D pip T2k pip3 ZMHEAL T, BHD tgdm Z A YA+ —1F 3 Z 2T
EREN

pip install --user tgdm --upgrade

3.1.1 TPAexec & LiveCompare

TPAexec DRXDY > T NAERKIL,. LiveCompare 3 X Uf PostgreSQL 11 2 L TH—N—%HERT 57
DIHEHTEL T,

architecture: M1
cluster_name: livecompare_ml
cluster_tags: {}

cluster_vars:
* postgres_coredump_filter: 'Oxff’
* postgres_version: '13'
* postgresql_flavour: postgresql
* repmgr_failover: manual
* tpa_2q_repositories:
* - products/livecompare/release
* packages:
common :
- 2ndg-livecompare
* use_volatile_subscriptions: true

locations:

- Name: main

instance_defaults:
* image: tpa/redhat
* platform: docker
* vars:

ansible_user: root

instances:
- Name: livemlnodel
* location: main
* node: 1
* role: primary
* published_ports:
- 5401:5432

- Name: livemlnode2

RDR—=J1ZH )
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HIDR=I D 5 DR E)

* location: main
* node: 2
* role: replica
* upstream: livemlnodel
* published_ports:
- 5402:5432

TPAexec DFEMNZOWVWTIE, RESBLTLZE W,

https://techsupport.enterprisedb.com/customer_portal/sw/tpa/

3.2 Supported Technologies

LiveCompare (&, PostgreSQL. BDR., A Z 7L R¥D7 27 /0y —0Y X MR L TT — X Z kT
g

LiveCompare 1213, 3 HEHOERIH D 7,

o #% Initial ** (4 7> 3 L) ! pglogical £721X BDR ICH T 23X X T =X %72 v F 357D
R X 38, 77— X#EHiH pglogical £721X BDR TH D, 2D replication_sets F /=i
node_name FENFHINE T, BPHETT logical_replication_mode = pglogical % 7=l
logical_replication_mode = bdr, Z#l pglogical ¥ 7z1% BDR MGD T — X X=X ThH % HE
MBHhHET,

e TR IV NUHETT2DIHEMT IEBEDT - R—RaxraryrF -2, VATIO
YDA, 7 — 7L FilterandRow Filter, ¥ X X Initial BDR / — RICEAT 2 1HMEIEET %
7= DEfE, B L logical_replication_mode = bdr & all_bdr_nodes = on, % L C LiveCompare (& [
Bl ¥AIUBDR 7 7 AR —D 8= FTH2FTXTDBDR / — REMET 2 . ZOHBE. 7—X
Vi ERT D2HBEEID D FRAMRNC, KL LT, BIEETRXTOT — XESUIBTERNICEH T
EFT, TLTC, avbryFRAOWERITI L IHREL £ 3,

o 77 (W2H) : LiveCompare IZXD A F —< 2 E L ¥ 3 livecompare, W D0 DT — 7L B a—,
TR, EBEHER T 57 DIRET Tty > a VI 57— XD, PostgreSQL %721
2ndQPostgres &%,

Tz, ¥R=1rZhT0w3727 /0 —DNN= a » i, 88X LiveCompare T TZ 520> 7
FAMTOWTHHLET,

Technology Versions Connections
PostgreSQL 94 Data

RDR—JI2H L

3.2. Supported Technologies 9
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F1-—FIOR=—ID5DFEX

Technology

Versions

Connections

PostgreSQL

9.5,
9.6,

10, 11,
12 and
13

Data and/or Output

EDB PostgreSQL Extended

9.6,

10, 11,
12 and
13

Data and/or Output

EDB PostgreSQL Advanced
(EPAS)

11, 12
and 13

Data and/or Output

pglogical

2 and 3

Initial and/or Data

BDR

and 3

Initial and/or Data

Oracle

10g,
l1g,
12¢
and
18¢c

A single Data connection

3.2.1 PgBouncer Ot HR—k

LiveCompare (& PgBouncer 241 LT/ — FIZH L THHTZ %325, LiveCompare {% PostgreSQL T#Efj <
NATF— XY FRFHT 2725, pool_mode=session # T 3 EEICDOAFEHTEZ F9, pool_mode

73 transaction ¥ 721X statement OEHE

10

BIBEA-Y—-DtEXaTrICHTRIERSEE
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3.3 Command-line Usage

3.3.1 LkRE—F

FuYxl NTHHT 3 /ete/2ndg-livecompare/template®.ini Za bt — L., HEWL U THELET
(LU TotZ s aySettings #5MH),

cp /etc/2ndg-livecompare/template_basic.ini my_project.ini

2ndg-livecompare my_project.ini

LiveCompare DEITHIZ, N+1 T B 7L AN=DFERENE T, NIZ TR RO TT BETT et RAD
HETRETEET), BRYIDETIRIAN—IZ2ERNRFEITERL, ZOMOETIRHA—ITRFED Tt 2
WEoTIHEINTWERREDT — TNV EZRLET,

BT — T NIZFRENZERIEZ. EHSIHICROEBDTY,
o Fut 2D
o F— 7 LEH]

« A7 —&R R, HEES T FDOID OBIHEDID 77—V F % > 7 (pl/11ZT7— I AR EX iz
Mo/l b EERLET), AT —RRIZHDGE setup,. 7 — T ADBTHENTWE I ZEKL
9 ((TROF = v 7 e DERMBEIZGETT)

o X NTATEL

s IOV Y FTERINZAFTORK
o FEERFE

o 58T ¥ TOHEERH

s 1 MBI DRERDHEE

5 — 7LIZ parallel_chunk_rows X E & D Z L DITHH 255 UUTOFMEZSIR), Nv>aTdr v
72 avEMFHALT, ¥OYa 7WMTEEEITIrERELET, ZAUTk D, HEBAMERNE L 72 2 ATHE
H23d ) £3H, 2R LTOEIL, fEESNT— 7 LDWFNEOREL2Z0F 2 0J8En3H b £ 3,

707 ADFEFTHIZ, Ctrl-c ZHT VWO THF ¥y VLI TEE T, ROLS5LXvE—INBHRREIN
I

Manually stopping session 6... You can resume the session with:

2ndg-livecompare my_project.ini 6

EE : LiveCompare 3Ny 7 779 ¥ RTEITINTWBIHA, F2EHOY 2 VTHERITINTWBEHA
TH, Y7 R My P CEETEET, 2. ~RAX—70LZADPIDEtyary7+Ax— (fIT
% 1c_session_6) KD livemaster.pid ZRIfTITD T 7 A LI L 3, ZD%. kill -2 <PID>%
MUOHLTY 7 Ay S TEET,

ZDH%, WOTHLENCF Yy oL Lty >3 v 2B XA,

3.3. Command-line Usage 11
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2ndg-livecompare my_project.ini 6

TaT 5 LT Ly FEBROP RN o5E6. RO XS LHENIPERREINE T,

Saved file lc_session_5/summary_20190514.out with the complete table summary.
You can also get the table summary by connecting to the output database and executing:
select * from livecompare.vw_table_summary where session_id = 5;

Elapsed time: 0:02:10.970954
Processed 3919015 rows in 6 tables using 3 processes.

Found ® inconsistent rows in ® tables.

Ll FEXRODoTGE, HARRD X 51220 £3,

Comparison finished, waiting for remaining difference checks...

Outstanding differences:

e ettt o o o e et
fm— e o +

| session_id | table_name | elapsed_time | num_total_rows | num_
—processed_rows | num_differences | max_num_ignored_columns |

[--==-m - o Fomm e e it T oo
jmmm e ettt T T B e it e |

| 6 | public.categories | 00:00:00.027864 | 18 |

18 | 4 | I

e ettt e o e ettt e et

fm— - e ittt o +

Saved file lc_session_6/summary_20200129.out with the complete table summary.
You can also get the table summary by connecting to the output database and executing:
select * from livecompare.vw_table_summary where session_id = 6;

Elapsed time: 0:00:50.149987
Processed 172718 rows in 8 tables from 3 connections using 2 workers.

Found 4 inconsistent rows in 1 tables.

Saved file lc_session_6/differences_20200129.out with the list of differences per.
—table.

You can also get a list of differences per table with:

select * from livecompare.vw_differences where session_id = 6;

Too see more details on how LiveCompare determined the differences:

select * from livecompare.vw_consensus where session_id = 6;

Script lc_session_6/apply_on_the_first_20200129.sql was generated, which can be.
—applied to the first connection and make it consistent with the majority of.

—.connections. RDR—=J1ZH )

12 EIFEA—HY—DtEFa)TsICHATZIEZEEE
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HIDR=I D 5 DR E)

You can also get this script with:
select difference_fix_dml from livecompare.vw_difference_fix where session_id = 6 and.

—.connection_id = 'first';

3.3.2 BHEERE—F

BDR EfiTld. BDR A3 L&, SR —HIEDZDIlL 7Y =2 a ¥iBwo L 72, &T
FELRBRLRBAREEDRH D F£F, W OPDERNIETCT, LSV —a > 2712& D LiveCompare
DI Z LR — M2 A[REED H D £7,

ZNEGRRT 272012, LIV r—> a3y 70 Liztk, £ 7 — 2 0BRCBWO WK, 21— —
FFH TN XN ETDATHF v 7 2FEITTEE T, ZOFETE— NI lrecheck) &M,
RDEDIWCHEITTEE T,

2ndg-livecompare my_project.ini 6 --recheck

Z D%E— F T, LiveCompare I3fE7A]D recheck 7 7" %24 L, lc_session X 7 4 L' 2 b VICBHCFET
LIRTOLR—FZHEHLET,

BE : compare ZHH T 255, F721X recheck D T THEITT 25A. LiveCompare [ FFHEB & SR
Mty a Y OERREFERIULE S 2R HERLE T, HEPRO» -GG, @R X v —ITHT
BT LETD,

3.3.3 BHAEE—F

LiveCompare % conflicts E— FTHEITT 2I12E, RDa~xy FTHUCHIHEND D £75,

2ndq-livecompare my_project.ini --conflicts

conflicts E— FOFMIZOWVWTIZ, BDRYKR—FDEER TELFX W,

3.4 Advanced Usage
LiveCompare DEITHME T T2 fF¥T 4 L2 b VUIZ lc_session_<session_id>¥ 5 7 4 L X =23
ERENE T, ZOT7+LX =12 RDT7 7 A ADBEEFNTVET,

* lc_<execution_mode>_<current_date>.log: vy a>drr 7 7 A,

» summary_<current_date>.out : ML X NI RTDT—TIVDV R M EHRRLET, FT—7 0
IZDW T, LiveCompare 237 — 7 VDU o 72K 2R L E 3, (TOEF R W X717
B BT =TV TEVYEOND, BHRINIVNORKRES HOo0rD L, b LHIUL

SERBRENZEIF T 212, N7 —E&RXR=—XZHLTRD I Y —2FE[TI b TEET,

3.4. Advanced Usage 13
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select *
from <output_schema>.vw_table_summary
where session_id = <session_id>;

o differences_<current_date>.out : BEWHHZGE., D7 7 A VLFNFNOEWVCET2HH
RIERERLET, ROBGE., TD7 7 A NMIERSINERA, ENZHD THA,

Bl 23V A PERDES127D £3

B e e e tom e i e i
ot
| table_name | table_pk_column_names | difference_pk | difference_status .
.
[--———— - e e B e E e i i e T
~
| public.categories | category | (7) | P o
~
| public.categories | category | (10 | P o
~
| public.categories | category | (17 | P o
o
| public.categories | category | (18) | P o
~
o e e e
—+

FTRTOFHME DBEVDELER Y X ZEET 2123, HAIF—ZR—-2ZH L TRD 7 ) — % Ef
EHTEET,

Y

select *
from <output_schema.vw_differences

where session_id = <session_id>;

LiveCompare 2 ¥t VP ABE DT —XR—RZ2JIKIE 202 RET 5 T EZHET 57012, ¥ a—
vi_consensus 132 Yt U H X 7T Y X LDOFEMEPRMATX T,

select *
from <output_schema.vw_consensus

where session_id = <session_id>;

» apply_on_the_first_<current_date>.sql : ZEWHH BIGE. THT 7 A JLIZIE* first T—RR—
AISEAETNS DML 7Y RARTFI N make, first ¥+ 57 — ZRXR— 2D TRTHTF—ZR— 2
E—HLTWET, fl. FEoENIED, TORZYFMIRDESITRD¥T,

BEGIN;

DELETE FROM public.categories WHERE (category) = 7;

RDR—=J1ZH )

14 EIFEA—HY—DtEFa)TsICHATZIEZEEE
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HIDR=I D 5 DR E)

UPDATE public.categories SET categoryname = $1lcl$Games Changed$lcl$ WHERE (category).
o= 10;

INSERT INTO public.categories (category,categoryname) VALUES (17, $1lcl$Test 1$1cl$);
INSERT INTO public.categories (category,categoryname) VALUES (18, $1cl1$Test 2%1cl$);

COMMIT;

LiveCompare 3 Z DR 27V 7+ Z HEIRNZAER L £ 3, ** first T—HIR—XADFBEZEEA—F—IC
(&, Afirst #* 7 — X RXR—=XTRAZ V) 7 s 2 FETRITT,

LiveCompare 1%, —EMHDRWT— X Z2H0& T — X X— 2120 L THERD apply_on_*.sql A7 1V 7 b+
PERLET,

3.4.1 EIET %EL

LiveCompare 1, RXOMHEMRZRE L TEBEZRETE X5,
o T—REHDKETIATHFEL 7, BIEIZER ST — X ~X—ZD INSERT,
o T— REFREDKINNIITHFEL ¥ A, BIEIZER 57— X ~X— D DELETE,

e TRTDT —ZRN=RIITHFHELETH, —HOFNDEI—H L EHA, BLEEERSE T —ZXR—
Z @D UPDATE TH 5,

77 # )L b T, difference_statements = all, 2% D, LiveCompare &, i XN 7=75 212320
DML % 4 7 (INSERT, UPDATE, DELETE) Z 3N T#EHAL X5 & L¥9, 7/2L. difference_statements
DREMEEETHZ2ICXD, ENEBIEEREMT 2 & 212 E T % DML LiveCompare D X A4 7 % 57E
TRZEMNTELT,

» all (77 4/ }) [ INSERTs, UPDATEs, ¥ X Uf DELETEs %#{&IF,
* inserts ! INSERTs DA X EIE,

 updates : UPDATEs DA & {E1E,

* deletes : DELETEs DA ZE1E,

 inserts_updates : INSERTs 35 K {X UPDATEs D &4 Z51F,

+ inserts_deletes : INSERTs B & U} DELETEs D A Z{&1E,

o updates_deletes : UPDATEs 3 K U DELETEs O & & {&1F,

difference_statements DfEAS all, updates, inserts_updates., F7-l% updates_deletes TH 3
A, NULL ZFNZEE S 53X TOD UPDATE % M3 % X 5 LiveCompare IZHi/RT 5 Z & DI TEE T,

3.4. Advanced Usage 15
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342 Z500

7 — 7L difference_log . LiveCompare 23F = v 273 % 7= UNICARICET 2 TR TOBEREZRIFEL £
3o L—H¥ —Id LiveCompare ZFHF = v 77— FTHEEEIFEITTE 5720, ZDKIE. LiveCompare H3F
F v 7 EToTORKHBETEOALED XS ICEMLErERLTVET,

c BHEA (D) BV INEDD T, BB L EIEE— FTIE, LiveCompare 1, 3§
RTONA=AY P XA DEVERBFEAL LTY—2 L, ZNOZHEIERLTIZI W,

e N=RU b (P) [ T—EDELKE-o TV IHGE, ZREHFF = v 7 LK
- LiveCompare {AH3& 5 % ** Permanent **¥ L CT~v—2 L %3,

o #*Tie (T) **:Permanent £[A] U TFH, RET27%DDTnkartsd2A0nHD $HA
- COEHBRIFETT,

« R (A) : HF = v ZIKFIZ, LiveCompare 252 WEFH R LG ED S FEELEY (TREHDF—
ZR—ZAMT—ELTW3), D% LiveCompare 1¥, ZEEZFREL L T~v—2 LT,

o #x Volatile (V) :BF Ty ZKIC. “xmin"BFELTEEINIHFIT. RIC LiveCompare (&€
DE% Volatile **2 L T~v—27 L E T,

e EBA (D 2V —F FEDERDERBF =y /72 FILTEET, FHTIZ I ¥
a ¥ % M f HH $<livecompare_schema_name>.accept_divergence(session_id, table_name,
difference_pk) /] PostgreSQL ##t T, i :

SELECT livecompare.accept_divergence(

2 -- session_id
* , 'public.categories' -- table_name
* ., $$(10)8$S -- difference_pk

3.5 BDR Support

LiveCompare (¥, BDR / — FBXUIEBDR / — FIZH L THEHATE %9,

logical_replication_mode = bdr #&%7E make ¥, XN ZTRTDTF—X~X—ZPHE L BDR 7 7
ARZ=WB/BLTVWAR Y —ADBELET, KIZ, /—RLEERE LTHREL, LSV r—yarvty
FEfEELTT—INE T4 VRV ITEET,

ffil, BDR 7 9 AX—NOERED /) — R TE2 LET, ZN% Initial Connection ¥FERE L &
Jo MANTZD/ — RIZEHRET 5 Z 12L& D, LiveCompare & BDR X X 7 — X ZfER L., TR TD
J — RO OEREREIISTEE T,

ZZT.3DDBDR /— FZHIT 2 Z & Z2MEf L TL &, LiveCompare & Initial Connection?*5
REDTNRNTO/ — FRERTZ 5720, 77— XEHiOEREHR L ER T 2H4EI3H D £ A, node_name
ZEFRT 57213 TT, LiveCompare l&, ZD/ — FOEHIEMICOWTBDR X X7 —XEZMEL, /—F
IR L £ 9
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/J— I BDR X X7 —XEHELTHOITRTD /) — FIZEHRTE % L5129 5121d. LiveCompare 73
BDR Y 2 — bdr.node_summary. fieldinterface_connstr 7*5[F U DSN #fH L TEFNSIERTE 3
RBERH B L ICHFERELTLEIWN, ZDEA, postgres T—H ¥ LT, Initial Connection ¥R~
T LiveCompare ZE{TT 5 2t Z2BEDH LT, ZADTARELRGER. TXTO T — XEHT dsn

BYZERL TSN,

LIV —2aryty b T =N 740X - LTHEETHI D TEZET, LiveCompare 1,
replication_sets (X E CER L-EH LY MIET 27— 1 DAEEE LT, BDR X X7 — X%

LCr—7NVY R M2ERL£9,
fil, .ini 77 AL EER LT, 32D BDR / — RZHETX F9,

[General Settings]
logical_replication_mode = bdr
max_parallel_workers = 4
parallel_chunk_rows = 1000000

[Initial Connection]

dsn = port=5432 dbname=live user=postgres

[Nodel Connection]

node_name = nodel

[Node2 Connection]
node_name = node2

[Node3 Connection]

node_name = node3

[Output Connection]

dsn = port=5432 dbname=liveoutput user=postgres

[Table Filter]

replication_sets = set_name = 'bdrgroup'

LiveCompare (Z BDRcluster D3 XTD7 77 4 7/ — REHB T2 L5 WHERTH D TEET, 20

72DIZlE, XD EHICLET,
o General Settings T. all_bdr_nodes = on ZHZNIL £ 5,
e Initial Connection Z#§EL £73.
« BMD T — REHUINHED D FE A,

1 :

[General Settings]
logical_replication_mode = bdr

max_parallel_workers = 4

RDR—=J1ZH <)
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BIDR— T 5 D)

parallel_chunk_rows = 1000000
all_bdr_nodes = on

[Initial Connection]

dsn = port=5432 dbname=live user=postgres

[Output Connection]
dsn = port=5432 dbname=liveoutput user=postgres

[Table Filter]
replication_sets = set_name = 'bdrgroup'

all_bdr_nodes = on D%, LiveCompare & Initial Connection Zffifl LT3 XTDBDR /—F®D
VA MZHEUGLE S, BMOT — X ERIIHED D FEA, RESNTVEIHAE, T—XEHDOV X MZ
BIMENET, fl. BDR 77 AX—2{k%, BT 0 =2 b THILDOE—O Postgresconnection & FL#L
TEET,

[General Settings]
logical_replication_mode = bdr
max_parallel_workers = 4
parallel_chunk_rows = 1000000
all_bdr_nodes = on

[Initial Connection]

dsn = port=5432 dbname=live user=postgres

[01d Connection]
dsn = host=0ldpg port=5432 dbname=live user=postgres

[Output Connection]
dsn = port=5432 dbname=liveoutput user=postgres

[Table Filter]

replication_sets = set_name = 'bdrgroup'

#%7E node_name 3 X Uf replication_sets &, KDT 7 /R —THR—-PFINTVET,
BDR 1. 2. 3;-pglogical 2 35 X ¥ 3,

BDR DX DI pglogical X X 77— X 7 = v F 2 EF T T 5121E, logical_replication_mode = bdr ®
fH DI setlogical_replication_mode = pglogical DAZHMITZ I LIT/ — P LTLEEXW,
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3.5.1 BDREfR/—K

BDROLVZV 7 —>arvty b EFEHLT, FFEOT—7 1% BDR L 7Y 75— a YIZED D X5 ITHK
L. 7= INAHRBTZL IV r—arty MY TR 54 T752E512 —FEERTZZ2I1I2LD,
ZDEOIBT—TNDORETE /- N2EETH2 2 dTEET, LD, BDRSharding %> BDR
Witness / — ROERALZY, XFXERT7—F T 7 F v DA[REICRD T3,

BDR ¥ 1 v F 3 RiE, D/ — FH 6 DML ZEE L2 0Wi#E D BDR / — F T3, sE A\OHMWIZ, 77
Farbe P ARECERBERMET S22 T3 (BDRALA/ — FOFEMICOWTIX, BDR ODXERS
LTSN, LTV —2a vty FOMITEIIG U T, Witness {3 replicateDDL 2/ 3 23555
CHEALZWGERDHDET, 2% D, BDRIFAIKIERD 2OD XA THdH b 5,

o T—RET—TINBIRVERIZED ) —F, £/
o D/ — FH» S DDL 2T 2 /) — K, L7EdoT, ZOT—IA03dD FT,

BHIDr — AT, BDR YV 4 v b3 XD (FEJT [Connections] D FT. %7=1F all_bdr_nodes = on
PHEALT) HRICEENTVTDH, V4 v FPRRARKIET—IADBRNWED, RDXA v —I0m 7qE
mENFET,

Table public.tbl does not exist on connection nodel

—7. 2HFHD —RATid. BDRYV 4 v PRRRT =T ADBFELETH, V1 v PRRADTIETREL
TWVWET—XZLR=1PFTE2DFELL DY EEA, LEdoT, &7 —7MIZDWT, LiveCompare |%
tticEEN S ) — R ICRDIEHRETF =v 7 LET,

o J—FRY TR IATVLTUr—arky b,
o F—IAREEMITLEATVWAL Y r—2artby b,

s LV —varvky b (FFETBEE) 7 4V & —replication_sets TEFEIN/-2—H Table
Filter ®F,

LIV r—=2arty bO3DDY R MIXRTOREDHZEDEE (BDR Y 4 v b ADH5E), LiveCompare
FIhzwe 7R L £ T,

Table public.tbl is not subscribed on connection nodel

EHLDEED ZORPED T — I NDHEE, 7 — 7 VDEET 5 /7 — R TiTbil, 7— 7 /Ui replicationsets
MR > THEE XN E T,

3.5.2 BDR7 5 XX —MiEL)

LiveCompare (30 —H )L/ — FOALZEBZMAE T, BIESNLLEE MDD ) — FicERHTARNZ
MEETT,

logical_replication_mode = bdr D&, LiveCompare IZEANIA VU P > 2 W5 BEGTHBLCEET S
PEIDPEMRLET (LT V=2 a A1) D D4R settingdi fference_fix_replication_origin
BT B THRTE£7), bdr_local_only_origin 2 WS L AV r— art U I U R1EE
L7 WA, LiveCompare (33 XT® BDR #EHi CZREERL T,
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EE:. BDR 3618 TiZ. v —ALDADLTZUF 7y arO@EMAKHERINZH LW pre-
createdbdr_local_only_origin L VU7 —>a VA YD UBBEBAINTVWE I 2T/ — LT EE
W, L7235 T, LiveCompare 23 BDR 3.6.18 IZHfi S LTV 255, ZOHEEA ) O VIIMERENEE A,

LiveCompare (&, U TZ2ZEEBL CGEHRZ V7S M E2AERLET,

LN = a A VIV REHTREOCHED NS VY I a v R ELET
bdr_local_only_origin, L 7H»> T, EIfT7Z N % DML IZiF xmin PEAEMN T SN FE T,
bdr_local_only_origin;

s BED 7 ¥ a Y OHKZBRICHEL 3, BDRIZ, 7—&X~X—2Z, LiveCompare DML T
FITENTVWEIERDODML tHa Ll $3, BIIMZEZRNET,

LiveCompare f€1EX 27V 7" b % BDR / — FIZHEH L7212, XD 27 =) —%Z{#H L T LiveCompare 12 & -
THAERIEERINZATZIEMICBIS TZ %£9 (mytable % anytable DHHENCE Z#1 2 £3),

with lc_origin as (

select roident

from pg_replication_origin

where roname = 'bdr_local_only_origin'
)
select t.*
from mytable t
inner join lc_origin r

on r.roident = bdr.pg_xact_origin(t.xmin);

(HIFR S N 7ATIRER S 72 < 7 D Al

LiveCompare 25 X X 7 — R B YN 7 = v F 4+ — X —1id. P72 < ¥ 3 bdr_superuser HFR % D Post-
greSQL L—VBRETHZZ 21T/ — P LTLEE W,

PostgreSQL L —#723 k5 ¥ 7 ¥ a > %7213 PostgreSQL D A — 8— 2 —HHEREH > TWBHE, LY
F—rayL V) r—>a iR RO TRXTOFIEIHNIAZ ) T MCOABHEINE T, 7272L. DML
A7) M EFEATA2EGAEEEF VOV EFHT A 2BEDLET, £5 LRWVE, LiveCompare
WHARIICE L CREEOL—Y 7 7V r—> a Ve R UEBEEMN 2RO Z v Ik D 5, /2, BIE
BEMT S L TV =2 a vy A U I Uhknizd, LiveCompare IZ & > TIEIEE N2 T XRTDITZ Y
A T 27DDLED ) —IdMERATEERA,

BDR 3.6.18 ¥ BDR 3.7.0 D Tld. ROEEEHINE T,

* bdr.difference_fix_origin_create() : LiveCompare i &k o T % 7 & # .
difference_fix_replication_origin TiHEE SNV SV Fr—>a A+ VoY (F7 11
TV TV r—2arF VI UDBFELRWES, bdr_local_only_origin) IZEREINE T,

* bdr.difference_fix_session_setup() : EK &N 7= DML A2 VU ICEEFN B 72D, b
FyHFIrTavid, THRES ALV —varF )Y v iclEfIshAT0ET

difference_fix_replication_origin;
* bdr.difference_fix_xact_set_avoid_conflict() : ZEM I N/ DML ICEENE TR IV S M

b, FPIUF T aIGBEE (2010-01-01) IHRE XN D728, EIE LiveCompare 12 & - T
SN b T oI avid BEVHIHEE. BIZRDbNLET,
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AR D BEIBUCIE, PostgreSQL D A — 8— L —H —Tid7% { . bdr_superuser 2342 T3, BDR 3.7.0 DI,
IS DOEREIFFEIE X L E L7z, LiveComparethen 1&, PostgreSQL A — S— 1 —H# ¥ L THEITLTWSH;
G, ROV RO ZMHHL T, LAy 272 ay2FETLET,

* pg_replication_origin_create(origin_name);
e pg_replication_origin_session_setup();
e pg_replication_origin_xact_setup(),

PostgreSQL R — 8 —Z—HHFH XN TWRWIEA, LiveCompare I34EK SN/ DML 7 %72 a v
WM TOAZEDET,

SET LOCAL bdr.xact_replication = off;

3.5.3 BDR Diita

LiveCompare 121, conflicts EWHFEITE—RDBHD T3, ZDHEITE— KNiX BDR 77 AX—Z[EH
T3, BDR3.6 £7/21ZBDR3.7 7 7 XA X—TDAEREL £7,

compare E— RZ7 =7V DFTRTOaAY 7Y ek UTHEKT 27-DIfEH XN E 32 conflicts
£— K&, BDR 3.6 DAL bdr.apply_log IZ. BDR 3.7 O34 1% inbdr. conflict_history 28R &
NTVWARBEFEOBREICEET 2 X TIVT—TNMIDAET +—h AL ET,

IXWVWX, conflicts EfTE— RIX, FEDT —INADLREDR IV EMRET 5721372 D T, compare
T—FEDBEAIICERICETINS e FREINE T, AR, FACEBIZED. compare E— FiF¥
EETIEDY FEA,

ZOFETE— FOEZEHMIZ. BDRICK > TIThbRTWA HER AR ) — FRIT—BLTWAZ %
RT3 T3, DF D, BDRIBEEMRR Lk, 772X —13—B LIRSk 3,

—fRARERFICIE. BEFRGHRICE D 7 7 22 —0—BWEB RIS N E 35 HEmS#RIC LD /=
MITR INHFRRT 2D — 23N O0H D %5, L7zh > T, LiveCompare D conflictsexecution
E— N R EHERDAN T ¥ ZAHWNTIREE T, BETEDHRR L ARFLC A~V T,

e nf

node3 TRDZ TV —%FTZ e 2B LTIV,

SELECT c.reloid::regclass,
s.origin_name,
c.local_time,

.key_tuple,

.local_tuple,

.remote_tuple,

.apply_tuple,

.conflict_type,

N N N N N N

.conflict_resolution

RDR—=J1ZH )
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HIDR=I D 5 DR E)

FROM bdr.conflict_history c
INNER JOIN bdr.subscription_summary s
ON s.sub_id = c.sub_id;

bdr.conflict_history CTRDME L HERTE £ T,

reloid | tbl

origin_name | node2

local_time | 2021-05-13 19:17:43.239744+00
key_tuple [ {"a":null,"b":3,"c":null}
local_tuple |

remote_tuple |

apply_tuple |

conflict_type | delete_missing

conflict_resolution | skip

5% . DELETE 23 node2 7*5 node3 ICFIF L7/ B2, tbl 7— 7N Db = 3DITHRLh-7-Z 2 E
WKL %9, 772 L. INSERT |d nodel %*5 node3 IZHETEIE L. b = 3 DIT% node3 |ZIBHN L 7= A HEM: DS
HHEFT, NP, node3 DHREDSF 22— a T3,

bdrdb=# SELECT * FROM tbl WHERE b = 3;

a|b| c

/ — K nodel B XU node2 Tl&, ThDBEREINET :

bdrdb=# SELECT * FROM tbl WHERE b = 3;
al| b | c

(0 rows)

BDR 7 9 AR =357 L TWE T,

DX RMEERRH L TEBIES %4 —&—12, LiveCompare incompare & — FZE{TTE L35, K
v FDH A RIT Ko TiE (tabletbl DIIEFICT — I LB L TL X W), BRI, X 51138 2020
IGENRDHH T,

AU, conflicts BE— RPMRVDOTF 21— a3 TF, ZDHA. delete_missing DFHEIIATH2 5D
AFTRENFETH, LiveCompare 13555 D 1 712508k X 17297 (key_tuple. local_tuple, remote_tuple
B XY apply_tuple) 5 PKEZMH L, B2 7-7— 7NV TOAHENCIY 7 X XKD HHEE
FITTEZFE T PKE, RiZ, HEICED, Z2F7AX—HNDITRNTD/ — FOBEDITAN=Y a VDB F = v
7INET,

L7 5T, check.ini 7 7 4/ LV %{EK L T all_bdr_nodes = on ZiXEL 3, DF . tellLiveCompare
T IAR—HNDFTRNTD/ — &L ET,

22 EIFEA—HY—DtEFa)TsICHATZIEZEEE




LiveCompare, 'J'J—2X 1.18.0

[General Settings]
logical_replication_mode = bdr
max_parallel_workers = 2

all_bdr_nodes = on

[Initial Connection]
dsn = dbname=bdrdb

[Output Connection]
dsn = dbname=1liveoutput

LiveCompare % conflicts £— FTHEITT3I1TiE !

2ndg-livecompare check.ini --conflicts

FTR. 2V —AHARCRD LS b DHREREINE T,

Elapsed time: 0:00:02.443557

Processed 1 conflicts about 1 tables from 3 connections using 2 workers.
Found 1 divergent conflicts in 1 tables.

Processed 1 rows in 1 tables from 3 connections using 2 workers.

Found 1 inconsistent rows in 1 tables.

7 # VX —./lc_session_X/ X DIREDLK LY > a > DFE) WT. LiveCompare &7 7 £ )V
conflicts_DAY.out (7 7 A V4RO DAY ZHIEDO HNCE XHZ £3) 2HFZAA, IXRNTONEHE
WHET2ERERERRLET,

7 — X ~R—2Z liveoutput I[Z#&Hi S 5 &, HIRD 7 Y —2 AL T, BEICHET 2R TE £,

SELECT *
FROM livecompare.vw_conflicts
WHERE session_id = 1
* AND conflict_id =1
ORDER BY table_name,
local_time,

target_node;

RDEXI2BOBRRINET,

2021-05-13 19:17:43.239744+00
{"a": null, "b": 3, "c": null}

local_time

session_id | 1
table_name | public.tbl
conflict_id | 1
connection_id | node3
origin_node | node2
target_node | node3

I

I

key_tuple

RDR—=J1ZH )
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(FHTDR—T 5 DHFEX)

local_tuple

I
remote_tuple |
apply_tuple |

[

conflict_type delete_missing
conflict_resolution | skip
conflict_pk_value_list | {(3)}
difference_log_id_list | {1}

is_conflict_divergent | t

is_conflict_divergent = true ld. LiveCompare 23BEZ IR L, BEIC Lo TREE N7 —T L
TCHEDKELTWS ) — FERDOF/-Z e ZEKLEF, ¥a— livecompare.vw_conflicts i, 37
IkZ &I RTOHAICHET 2 HHREZRR LT,

LiveCompare (%, DML script. /1c_session_X/apply_on_the_node3_DAY.sql % HEIMICER L T (7 7
A VAT DAY ZHAED HFICE MR £9),

BEGIN;
SET LOCAL bdr.xact_replication = off;
SELECT pg_replication_origin_session_setup('bdr_local_only_origin');

SELECT pg_replication_origin_xact_setup('0/0', '2010-01-01'::timestamptz);;

SET LOCAL ROLE postgres;
DELETE FROM public.tbl WHERE (b) = (3);

COMMIT;

LiveCompare &, 1D 2 DD/ — FIITHHFEIE LR\ 72, DELETE IZb = 3 %inode3 DITTH 21T7% 4
RLTWET, 774 FTlE, LiveCompare (&, K7D/ — FIZEDOWT DML ZEIET 5 Z & 24
RLET,

node3 WX LTZDDML X2V 7 M ETTIHEE .

psql -h node3 -f ./lc_session_X/apply_on_the_node3_DAY.sql

BDR 7 9 A X —DBEMENPBHUOINE T,

--conflicts ‘E— RDHEIX, T2 --compare X D D2 DICEHRTH 5728, --conflicts Lt v
Pa vk IDHEBICRArY 2L LT, BAEBRICED 75 AR 20— EW2IRIEZ & 2B < BEID L
75,

BDR 3.7 @ bdr.conflict_history £/2/13 BDR3.6 D/ — b DT —RXERRTE S K5I —X -2,

bdr_superuser % /=13 PostgreSQL A —,8— 2 —H# Tdh % 21— —T LiveCompare % FITT 2 LENH D
S
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3.5.4 x> > I
node_name ¢ replication_sets D X X7 — X3 Initial Connection T7 =y FINB I &IZ/ — F
LTLEEW, Lo T, pglogical BXU/E 721X BDR XJED T — X X=X THLLENHH £3,

T—TNDY R ME, BHDT —REEGTIERZINET, Lzd o> T, replication_sets ZFIZHMID
B CTENTHIDERD D £7,

BET7 /0y —DHKEEITT 2 Z LIdAlRETT, fi:

BDR1./—F¥ BDR3 /—F, BDR3 /—F &/ ,N=7 Postgres f AKX X, - Vanilla Postgres 4 > X
& > R ¥ pglogical / — R,

3.6 Oracle Support
LiveCompare Z{#H LT, 7271V T —=XX—=XAD T — X EZEEDED PostgreSQL F721Z BDR 7 — XX —
AL TE ¥ T,

fl, 7 — X 4$&#¢ T technology = oracle ZERTE X, MORELMEHL T, 7 7 ANDEHZEE
RTEET,

* host
* port
* service
* user
e password
D FRTD 7 — R AL PostgreSQL TH 2 BN H H 75,

* T 7T —RN—Z L PostgreSQL 7 — X N—ZDHIRD > > TR RITTRLUE T,

[General Settings]
logical_replication_mode = off
full_comparison_mode = on
max_parallel_workers = 4
oracle_user_tables_only = on
oracle_ignore_unsortable = on
column_intersection = on
force_collate = C

difference_tie_breakers = oracle

[Oracle Connection]
technology = oracle
host = 127.0.0.1
port = 1521

service = XE

RDR—J1ZH <)
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BIDR— T 5 D)

user = LIVE

password = live

[Postgres Connection]
technology = postgresql
dsn = dbname=liveoracle user=william

[Output Connection]
dsn = dbname=liveoutput user=william

[Table Filter]

schemas = schema_name = 'live'

ZZ Ty 771D schema_name 132 —HF7—TNHY Y FRy ZRATT, IXRTDOT—INKIT T 5L
FCAF—<TEMiINLTVWET !

Postgres . <schema_name> . <table_name> * 2 27/l ! <user> . <table_name

schema_qualified_table_names = off #FET A I LICE D, AFx—~TEfichizT—T VL% HE
T BN TEET, Zhidiforacle_user_tables_only = on TOAFETTEET, DF D, Live-
Compare | EINTVWEIAFIN AV BT H24 VT —TNDAEMKRLET, AF—<BHfiT—7
WEDEINT 72 > TV B A, Postgres TIE R — /L F 72133 EIC defaultsearch_path # & E T 2 BENH
D %3, /213, Hl. connectionstart_query 237 X —X &[] L b))/ search_path X ETEF T,

[General Settings]
logical_replication_mode = off
full_comparison_mode = on

4

oracle_user_tables_only = on

max_parallel_workers

oracle_ignore_unsortable = on
column_intersection = on
force_collate = C
difference_tie_breakers = oracle
schema_qualified_table_names = off

[Oracle Connection]
technology = oracle
host = 127.0.0.1

port = 1521
service = XE
user = LIVE

password = live

[Postgres Connection]
technology = postgresql

dsn = dbname=liveoracle user=william

RDR—J1ZH )
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BIDR— T 5 D)

start_query = SET search_path = myschemal, myschema2, public

[Output Connection]
dsn = dbname=liveoutput user=william

[Table Filter]
tables = table_name in ('mytablel', 'mytable2')

schema_qualified_table_names = off D, Table Filter, Row Filter. B X f Column Filter
THIEHIT — TNV B2 HEHTE XS,

¥ 72, LiveCompare 7> 5ETIKI & L AR — MEHZ EH XA LI Output Connection BN ETH 3 Z &
2/ —=bFLTLEIN,

BDR 77— ZR—2A%F 7 7V HHBT 2LEDNH D, Initial Connection, node_name, B X X
replication_setsfeatures (FijiR) DFHEIEH LZWIEEIX. XD & 512 Oracle NDHEED 7 — X%
BiEfeETEE T,

[General Settings]
logical_replication_mode = bdr
full_comparison_mode = on
max_parallel_workers = 4
oracle_user_tables_only = on
oracle_ignore_unsortable = on
column_intersection = on
force_collate = C
difference_tie_breakers = oracle

[Initial Connection]
dsn = port=5432 dbname=live user=postgres

[BDR Connection]

node_name = nodel

[Oracle Connection]
technology = oracle
host = 127.0.0.1

port = 1521
service = XE
user = LIVE

password = live

[Output Connection]
dsn = port=5432 dbname=liveoutput user=postgres

[Table Filter]

RDR—J1ZH )

3.6. Oracle Support 27




LiveCompare, 1)) —2X 1.18.0

BIDR— T 5 D)

replication_sets = set_name = 'bdrgroup'

F7-. BDR 7 9 RAX—2K%RHE—D Oracle T—ARXR—A LW T 22 TExFd, HlzRrLET,

[General Settings]
logical_replication_mode = bdr
full_comparison_mode = on
max_parallel_workers = 4
oracle_user_tables_only = on
oracle_ignore_unsortable = on
column_intersection = on
force_collate = C
difference_tie_breakers = oracle

all_bdr_nodes = on

[Initial Connection]
dsn = port=5432 dbname=live user=postgres

[Oracle Connection]
technology = oracle
host = 127.0.0.1

port = 1521
service = XE
user = LIVE

password = live

[Output Connection]
dsn = port=5432 dbname=liveoutput user=postgres

[Table Filter]
replication_sets = set_name = 'bdrgroup'

3.6.1 E¢

LiveCompare &, JBIIDOY 7 bV =27 %A Y A =3 205872, FIHERTE 5 PostgreSQL 7 — X
N—ZATEET LI LI/ — LTI,

272U AT 7 NMTHERTE 24— X =123 512iE. LiveCompare IZEMMD Y 7 b v = 7 HBRBETT,
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Z > %)L Instant Client
%< 7 Instant Client # X 7> B2 — KL TA YA —ATE3RERHDET (2, FHITZARL—
TAYITIAT LG U TRED 7 + VRIRR L £5),

o #% MacOSX ** . #+F 7 )L Instant Client DX v >ua—F () ~/1ib THIHL 3,

o #% Linux ** ¢ 2 Z 7/l Instant Client DXV >R —F () (O ZNEZAT LA YA =L LTh
5. LD_LIBRARY_PATH ##HEL 9,

o #% Windows** ! # Z 7L Instant Client DX >r—F () () ##% LiveCompare 7 # /L& —IZ
MU £5,

cx_Oracle Python €2 a2—JL
Python £ 2 — /L cx_Oracle ¥ 27 LI2A ¥ A2 b— )L L CTHERAAEIC L. LiveCompare 254 5 7 L7 —
AN—2IHERHTEL XDICTI2RENDHD X5,

RIE. cx Oracle X Linux 74 A MY Ea2—a Y URIPUMLSBAL VA M—ILTEEHA, followthe
instructions in cx_Oracle website & AT LA Y A F—IL LT E W,

LiveCompare 1% postgres A XL —7 4 Y 7Y AT L2 —YTHEITT 2 I e BHERIATWE 20, KD
a~ Y FEMFH LT, postgres T —H#® PlPonly %*5 cx_Oracle €Y 2 — L% A4 YA =L TEET,

pip3 install --user cx_Oracle --upgrade

3.6.2 :EL

LiveCompare THEWHD D225 755, PostgreSQL #HEHEIC D AEH X415 DML 227V 7 s pE & g
F, Oracleconnection {ZJEHA X435 DML 227 U 7 MIEREINEE A,

3.6.3 BLOB & U CLOB 7— 4 &

LiveCompare (%, PostgreSQL DFRIED 7 4 —/L F 1 text MTH 25E. A5 7LD CLOB 7 4 —)L K
FHETEE T, AL I 2hA T 2710 BLOBfields 124 TiEE D £3, PostgreSQL THRIED X A 7%
PostgreSQL BT IF UL D £H A,

7272L. 77 4L b Tl LiveCompare 3774 <V F—IZH 255, EET—7MIT 74 =) F=1
WA, BLOB/CLOB 7 4 =)L REANAY FILLERA, ZDHE. 77— 7 /WIS X, LiveCompare
BWZRDEDIBRR = PRREINF T,

ORA-00932: inconsistent datatypes: expected - got BLOB

F—INICT T4 <) F =W E, General Settings ¥ 27> a Y TRD 2 DDIFEZEH ML T,
LiveCompare (2 ignoreBLOB/CLOB 7 4 —/L F&IEET 2 Z 2 T, ZOEEREBTE £,
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oracle_ignore_unsortable = on
column_intersection = on

3.6.4 Bt DBVERE

F 2 7T, @E. RO AT X =X —PRESNTVET,

NLS_COMP = BINARY
NLS_SORT = BINARY

DF D, NLS_LANG B X U Z D FFEREICEAFR R . 45 7LD allORDER BY #EIIXCF AL FV a—
FEERALTETEINE T,

Postgres Tld. [A UEIfEZ RS [AFDIENEFZ Ceollation T3, Postgres 7 — XX — 23| D A NEF T
It a7z E. 7 7 # 1 kT LiveCompare (& PK fHDMIRE X RHCRIER M 3 2 0 8EERH b, 34
BN DR B AJREMED D D 3,

i1y

Iz EliES 51213, Postgres THAAIEF (-t 213, CHAIER) 2T 2 e TEEd, ZhCk
D, A7 I7NVDELY— FEIEE —BL E 5,

force_collate = C

LiveCompare 2Ll v & 3 124 T 7L & PostgreSQL 2SEAR L TW5 Z & 2 L7258, 22—t
DIEIZEEE L TWARWER D, LiveCompare 133 TIZ force_collate = CEZFHELTVWET,

3.6.5 h@ENva
7 7 4V M Tl PostgreSQL & 4 7 7 V% H#RF 2855 T3, LiveCompare 1Z1% comparison_algorithm
= block_hash 23®H D £, 77 L. TASDNL—LIHE-T M@y > 2 ) BRI RE T,

o TRTOYNDEEEET 221X, TIETF AP LTRBIIRINZE T, Postgres il TIX, &
ALARY T, Bl BXU bytea 7 — X BB NTA S 7 V2 BHL E5,

o ZOHETRE, FRBVATRIEADHHICMDS Z2EHL T Ny 2T,
o ZHICXY, comparison_algorithm % block_hash B X ¢f row_hash ICRE L CTHHATE 5,

* block_hash OFHFHIA—ED D % 55, LiveCompare 1% HEIYIZ Posted DIGHE & [AIFRIZ, Postgres
12, RUT full_row I 7 4+ =Ny 7 L¥F, Postgres DL,

¢ Oracle @ BLOB, CLOB, NCLOB 7 1 —/L Fi&, &AID 2000 XFICHIR SN TWA F 71D A
(comparison_algorithm = full_row !X BLOB ¥ CLOB 2Dt EFH T LET) ; 5 7L T3,
TR RIEA 4000 XFZEZ TIERD A,

TRE DR AL 4000 XF2BEZ 5856, LiveCompare (X% DRFED T — 7LD EHIEL, 02
RDLT— Xyt —INRREINET,
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ORA-01489: result of string concatenation is too long

ZHLUFED LiveCompare N— a Y13, THHDORED T — 71D full_row HEBIZ 7 + —A Ny 7 L%
T, 5D A, [EEEIE. comparison_algorithm = full_row ZHHALT. TASHDT—TILTDA
ottty > a v 2ERT2 2T,

F 72, Common Hash IZIZAZ 7V D/ — v 77072 aPRETHY, ZhiEA 570 12¢ IETD
AEEHATRET T, 47271 10g BL U 11c T, edcomparison_algorithm = full_row Z{EH L TL 72
W,

3.7 Settings

3.7.1 —f&RE

 logical_replication_mode : 7’027 J LD L RIS 2 RSB L, T—T N7 4 VR —Di%
E (AT o222, B X OREREH R Z N T 2 ANcER 2R L T 2w, BifE, A
BERMEIZRDEBD T,

* - “off’: Assumes there is no logical replication between the databases;

- "native’: Assumes there is native logical replication between the
databases. Enables the usage of the "Table Filter -> publications’
setting to specify the list of tables to be used. Requires PostgreSQL 10+ on
all databases.
* - "pglogical’: Assumes there is pglogical replication between the databases.
Enables the usage of the "Table Filter -> replication_sets’ setting to
specify the list of tables to be used. Also enables the usage of "node_name’
to specify the data connections, which require setting the "Initial
*  Connection’ that is used to retrieve DSN information of the nodes. Requires
the “pglogical’ extensions to be installed on all databases.
* - “bdr’: Assumes all data connections are nodes from the same BDR cluster.
Enables usage of "Table Filter -> replication_sets’ setting to specify list
of tables to be used. Also enables usage of "node_name ™ to
specify the data connections, which require setting "Initial Connection’
that is used to retrieve DSN information of the nodes. Requires “pglogical’
and "bdr® extensions installed on all databases.

* all_bdr_nodes : logical_replication_mode 73 bdr IZFRE XN TWBIGE, FIAES (TiisiR)
DA EIEE LT, LiveCompare 727 7 4 772 BDR / — FOBED U 2 MRS WTHER Y 2 F21E
RUET, 77411 :off,

» max_parallel_workers : ZE XN 34|70t 20, zhzh 70t EF2—DF— 7L TH
ELES, 774010 12

BE . X70 AN+ 1 DOA—TVEREFEFHELET, &7 —&ERIC 1o, BhH7—&xR—2121>
T3,
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» buffer_size: $NRNTDT =X TT—IADPOLHEEINZITOR T = v FARL—ay, T7 4L
b 14096,

* log_level : B 27 7 £ LDFMIL L, AIRE/{HE : debug. info, warning, ¥7:1& error, 77 +
JU K ¢info,

 data_fetch_mode : LiveCompare 37 — X N—ZA0 67— X 2 BUST 2 HIEITHELE T,

— -prepared_statements : 7 — X 7 = v FICHEEF AR T — b X > b (LIMIT 2Lz =
V=) BEHLES, #E., EHIDPEDT—X (77 4L F Tl buffer_size = 4096 17) O
AWT 2 FENDTZD, 3DODEF— FIRTDA V%7 b HmB/PEL, ACHEHATE Y ZSE
7xzvFE—F, AT —% 72 v F I LE T (parallel_data_fetch TEFK)., —
iz =2 — AT, ZO7z2vFRAY Y RIZENZRT7 4 —< Y ARRHLETH, 7—
PT—=TNTRENRT =<V RADKTHELO6NET, ZHET 74V ETHD, B—n—0D
0 — RO ~FOLEIHR I HRINE T,

- -server_side_cursors_with_hold: % — \%A4 FDH— Y /L WITH HOLD ZfEA L CT7—4& %
7z FLET, 7T—INANT—RPE—D T ¥ T2 a VTHEEINS 2. xmin 23 IH] &
N IR LTV r— a Y OREDHEA L, VACUUM ORI THET SN2 RN H D £ 5,
¥ 7. WITH HOLD AJiZ, Postgres ICZ TV =% T V774 XFT5 LI HERLET (F—%
DEMBIEINEEFTEOENY 7 T2HE03HDET), LEBoT, 7= 7 —XEERN
RAM %748 L. Postgres fllOF7 4 A 71— 7 7 AL LTRIFTEE T, Z2DA V%7 M
3 RT parallel_chunk_rows (57 #/L FTiZ 10000000 (277 #+ v b) Z#HH T2 Z ¥ T8
T %, buffer_size ZP LR T I THEZRETE XTI, AT -4 7 = v F2FFA]
L %7 (parallel_data_fetch TE®R), MR L—RXF —ATII, TOT7zvFRAY v R
|¥ prepared_stataments ¥ [ERTHIFIIDH D FRAD, I VF TNVD/NERT =T VDS
BEHTT, 2L, ZOE—FE TR MBIV AfITr— FHREEIEWEEICD
ABEIOLET,

- -server_side_cursors_without_hold : 7 —&®D 7 = v FIZH — ¥ A R H— YL WITHOUT
HOLD Z#f#if L £3, server_side_cursors_with_hold ® X512, ZDE— FiZ xmin %
T %72, Postgres THFIR, VACUUM, L 7V &7 — a VORMEEZE SR STAREMESH D £
A3, WITHOUT HOLD /7 — Y Vidtit v o> a YRR TA T b0 F 7> a vEpEL T
570, ZODXIBA VAT MIRELRDET (ZHUIESHBRDONN—Y a Y THRIEXNET),
snapshot I3t v & a Y BRI o TIRF I NS 72D, 2 — R 7 — R & o TS HHEHE R
PR DEERDH D ET, 72V —PEK IR VWD, XEVHHAE: —K7 >4 LVDE
RBELS 2D 9, JERMIT -2 D7 2 v FEEFFAI SN TOE A, 7+ —< Y ROBRT
3. ZOE—FE— BRI —R7r —ATIEELRDETH, 77— TNLOHEHEITHL
DEFT, 7T—XR=—20u— FPHEEDGAICHRINET,

BE @RS Fichts 37 data_fetch_mode OFERIZIEHICEE TS, FURT FAF— X
YEhRFEHTEE. TAR—ZAY—N=TD7 v b TV Y EPRNIRZ72D, RDBERRT Ta—F
THYH, =R I—R 7 —RTHELTVET, $5 1 D2DFRA ¥ NI, BRSINZLRXT—FXA Y MZ K
D, T—AR=RFEWHRHAN—Ta vDITERL2ZENTEZLWNWS 28T, 2070, EKREHOR
0 — R¥— N—|ZiX prepared_statements Z{HHIT 22 2BEDHLEF T, £/ 7Ab, BfT>FHV
F. KB — F Y — "= DWW FNHD server_side_cursors_*iXF, miEREIGE, BZHIEHICT—
T — 721X server_side_cursors_without_hold %#. %D D7 — 7/LIZIX prepared_statements %
BEX®3 LT, 2 X MERLLOHEIZOWTIEZ, UTORESBL TL W,
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3% 2: :header:, prepared_statements, server_side_cursors_with_hold,

server_side_cursors_without_hold

xmin hold very low medium high

xmin released per buffer chunk whole comparison session
temp files very low very high low

memory very low high low

allows async conns yes yes no

fastest for general small tables large tables

recommended load high very low low-medium

*k k5 7T REER L 5 7L DOEE, data_fetch_mode FREIXFTERICEM XN, I NI R
F— bt XY NEREA YA RFERE IS, LIMT 2EH LAEE 2 2V 2R LTS 20k 67— &
MEIZ Tz v FINET,

* parallel_chunk_rows : 7JE|ZM&E$ 5 7= DICRE LR B/ MTREOEA LR D 7= D12 T — T N2~ LT T
NDF % Y7 IZHELET, 72y FIMERHEINE Y > 27 —XROT, HEFIELDVICERL £
Ao BT —TNF % 72T EH D £ A parallel_chunk_rows fT& D, EEDEICHKES&
It; 11&7 — 7 V2 AN U 5 0El, #5003 PostgreSQL TR WEA, 7 — 747 Ei% LiveCompare
WX o THEMZEMCRD £3, 77 4L F 10000000,

e parallel_data_fetch: 7—X 7 = v F 2T LU TETTI2LEND 225G (0FhH, T—EZR—
ZNDIEFHIERZ A L £ 3), ZHMDNRT  —< ¥ ARWEE, 7 — X HiH PostgreSQL T
BWEE. COREGHEICEINCR D £5, XROBEDAFFA SN E T data_fetch_mode =
prepared_statements ¥ 721 data_fetch_mode = server_side_cursors_with_hold, 7 7 #/l
b :on,

+ comparison_algorithm : 7 — 7 L{T% /> L 7= LiveCompare DEIEICHE L 37— X 2L %

To Ny oD, TEEOHKIDDEHETT, HETEZIDLDRDMEDSH !

- “full_row' : Disables row comparison using hashes. Full comparison, in this
case, is performed by comparing the row column by column.

- “row_hash’: Enables row comparison using hashes and enables table
splitting. Tables are split so each worker compares a maximum of
"parallel_chunk_rows™ per table. Data row is hashed in PostgreSQL, so the
comparison is faster than "full_row . However, if for a specific row the
hash does not match, then for that specific row, LiveCompare will fallback
to full _row’ algorithm (i.e., compare row by row). If any data connections
is not PostgreSQL, then LiveCompare uses a row hash that's defined as the MD5
hash of the concatenated column values of the row, being considered a
"common hash" among the database technologies being compared.

- "block_hash’: Works the same as ‘row_hash’, but instead of comparing row
by row, LiveCompare builds a "block hash", i.e., a hash of the hashes of all
rows in the data buffer that was just fetched (maximum of “buffer_size’
rows). Conceptually it works like a 2-level Merkle Tree. If the block hash
matches, then LiveCompare advances the whole block (this is why this

comparison algorithm is faster than "row_hash’). If block hash does not

RDR—=J1Z%i L)
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(FHTDR—T 5 DHFEX)

match, then LiveCompare falls back to “row_hash’ and performs comparison row
by row in the buffer to find the divergent rows. This is the default value.

* min_time_between_round_saves : ZNZFNE BEHANIHET 20 () 7 vV X o

THROZ oY RIKEE, WHEELTLEIWVWI VY R TF 5 2, LiveCompare (XHIZCZDT— 7L
DIy PREZEHRLES, 77401 160,

BE . 292 Ctrl-c Z# L T LiveCompare DFE{T%Z ¥ ¥ >t/ L. BUIHT % &, LiveCompare (&
vy FREPREFESNTARA Y P2 OHBLT. 207 —7107 7Y F2HERLE T,

* stop_after_time : LiveCompare 25 HBIfIZHALET 2 £ TORR (B) 2 —F23 Ctrl-cick vy L%

POXSWCHTEBEREILELEST, Dozttt y s arvdlidh, £KTLTOWRWESIE &y
YarvEETILTHTEETa~v Y R4 o5 LTDID, 77 4/ Md stop_after_time
=0 TY, HHE D IAADPENTHS Z L EERLET,

consensus_mode : LiveCompare 2332 &R 7 VTV X467 — XEHIFER D £ 5, AlRE
728 ¥ simple_majority T3, quorum_based ¥ 7zi% source_of_truth, consensus_mode =
source_of_truth M5 HA difference_sources_of_truth Z#HD 2 XERHH FF, 77+ b
¥ simple_majority T3,

difference_required_quorum : consensus_mode = quorum_based DIFE. ZHIEE I N-KE
TlE. COEGEPET 2DICR/NT +—F LPRBRETTHE 0025 1.0 DR OEMETH 226
BHDET (0.0 BHHARVI L EERLET 1O Z TR TOERPIDETDH S Z L 2EKL F
TH, EHL0BEBMHETIHALRVTZIWV), 7744 MEZ 0.5 TT, ZAUTLWE

difference_sources_of truth:#EH L D a Y~ XY bH YV A+ (-2 — %
(logical_replication_mode = bdr ¥ & ¢f all_bdr_nodes = on DFH) HEDY — R &
EZHNETT, consensus_mode =DHFHICDAMH XN FE T source_of_truth. For example:
difference_sources_of_truth = nodel. node2, TZ DI TIX, £~ 3 > nodel Connection
B XU node2 Connection.ini 7 7 A L E 7213 all_bdr_nodes = on T/EF L. [Initial Connectionis
defined, whilenodelandnode2 I3E%)7 BDR / — R TH 2 XEDDH D T T4,

difference_tie_breakers :# H % (F /2 / — F) D a vy~ by zx b4
(logical_replication_mode = bdr ¥ & ¢f all_bdr_nodes = on DFH) a> L+ 27
NTYZXLWRAZZDF e BRIV DOTHEA TV —h— BRI hsyFaz—2arfl:
difference_tie_breakers = nodel,node2, Z#THl|, 22 > 2 > nodel Connection B X}
node2 Connections DWW Aini 7 7 4 )L £ /2% all_bdr_nodes = on TEFK X4, Initial
Connection is defined, while nodel and node2 3H%#172 BDR / — F TH 2 XE R DH H £ T 4Hi, T
7 3V MTE, B4 TV - - BhEhFEHA.

o difference_statements . ¥AREED DML 27— b X > MR 202 HII L £3

— LiveCompare IZ & > TAR XN E T, difference_statements DfEIL

- ;kojb\j:mi))w@j—o

- "all® (default)
- ‘inserts’
- ‘updates’

RDR—J12Hi )
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(FHTDR—T 5 DHFEX)

- “deletes”

- ‘inserts_updates’
- “inserts_deletes’
- ‘updates_deletes’

difference_allow_null_updates : TUPDATE SET| z¥da~ > REREL FF col = NULL &
%ﬁj\l/ﬁ_f—‘ ]\"G\gq:ﬂéhij‘o 7—‘\7 ﬂ'}l/ ]\ . On\o

difference_statement_order : DML 27— F X ¥ b DA —&X—%HlfHl L %3 LiveCompare 12 & o
THERENE T, difference_statement_order D XDWFHH»IZHD 3,

- “delete_insert_update"”
- “delete_update_insert” (default)
- “insert_update_delete’
- ‘insert_delete_update’
- ‘update_insert_delete"
- ‘update_delete_insert"

» difference_fix_replication_origin : BDR 7 — & X— R Z {3 5354, LiveCompare 23EK
LBWEE, FEDL TV =2 a YAV I UMMERSNETELRFEL TV A HEE. LY r—
arvAVIUERMEHLUTDML THEHAZ Y 7 b 2ER L £ 3TBIE, @4 TIE. LiveCompare 23
FHT2L TV r—2arA VoY, 2—¥MEERELRWIGE ZOREDHE. LiveCompare 13
HEINCERE XN F T difference_fix_replication_origin = bdr_local_only_origin, Z &
WHERE L TL 72X W LiveCompare 2MERR L 7V 7 —> a 4 ) IV, MEEZEFFA]$ 5 72 D I2HIRR
ENFRALEE, DEZGUT, LAV —2a AU U ETFHTHRETESEIIRTEL L,
logical_replication_mode = bdr BHNETT,

EE: BDR 3618 TiZ. B —HLDADLZ ¥ 7> ar@EMBAKCHERINZH LW pre-
createdbdr_local_only origin L V5 —>a v A VI UREAINTWVWE I IZ/ —FLTLKEX
W, ZD7z%, LiveCompare 73 BDR 3.6.18 IZIEHINTWAGE, ZOL TV I —2 a vt ) Y U EMERK
SNFRA, VDR ZOEEF VIV ZHIRL LS L LRV L ZBEO L X T,

 difference_fix_start_query : THEITEINZ{ERED 7 TV — LiveCompare 1T & » TR X 17258
FARAZ VT DEE D, X512, BDR H#SATH T, difference_fix_start_query 232205,
LiveCompare IZXD Z & b HEIIITVE T,

- If the divergent connection is BDR 3.6.7, add

* "SET LOCAL bdr.xact_replication = off;"
- Add commands that setup transaction to use the replication origin
specified in “difference_fix_replication_origin.

» show_progress_bars : TR —EFRRTEINEIERELETay Y — A, ZOREE
TWINC T2, Ny FRBEILHET, F4T. 7741+ Lon,

o output_schema : H7#EHTIE, T3 R3F—< L B -+ T —IUIMEREINET, T 74 b .
livecompare,

o hash_column_name : $RTDF—&X 7 = v FI2iE. BEDHDBEETNET, TOTRNTOEEDF
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DAY T, ZOFEIF. TDF, 77 4Lk livecompare_hash,

rownumber_column_name . —#8D 7 = v F Tk, row_number() 7 7 7> a Y EFEHT L
BRSO ET LY —FHNOME, ZOREF. ZOHNOLHEEELE T, 7741 b

livecompare_rownumber,

fetch_row_origin : ZDFKEEE T % &, LiveCompare X7\ v ZFTITBEALDOA[REED B 2 %
DIEATOA ) O VAETHN. 77 4V b Doff, AIMTT 51213, logical_replication_mode t v
b DSRAEET T pglogical F720& bdr N\,

column_intersection: ZOFENEINBLE. FHED 7T — 7MW L THIRE N TW 355, Live-
Compare [ZRDF|DFEH T TOAEREL T T, IRTOEHDT—T L ROWTNDICFEET S
AIREED & 2 R H| 2 L £ 9, B, ZOREZINITT 5 &, LiveCompare [FRXD Z & %1
RLET, HETRTCOEROT — 7L THEFETH D, HiEE 7 R— 1+ LETHOLR—BD D 2855
DT —=TND, T 74N E off,

BE . 77N PK 2D 3545, column_intersection = on TH->Th. PK T L 2KXRT 3 Z i
TZXEFEHA,

 oracle_ignore_unsortable : BXNCT % &, H|Z MM $ % X 5 LiveCompare IZH5/R L £ 3523 %

STRWGA, 771DV — FARu[EElk 57— &% (BLOB. CLOB, NCLOB, BFILE) 7— 7 /L PK
DNR—ty CZOFEEEMCTEZGEE. EMCT22 3 BEH LT column_intersection,

oracle_user_tables_only : M3 5 &, 7—7 N %7 v F 35 X5 LiveCompare IZHER L £
FTAIINDRT AL VA= DPEDADART =R, T, HiAED., fil. sys.user_tables B &
X sys.user_tab_columns * 5 Tld7 { sys.all_tables 3 X f sys.all_tab_columns, 7 7 #
Uk L off,

oracle_fetch_fk_metadata : H¥C T % &, LiveCompare I % 7 2 v F 52 X IHERLET
F—RAEXT—X GBVARL =2 arTHEPDLNERA), REDELA—N—F 4 FLETH
7 7 NVAEHED fetch_fk_metadata, 7 7 # /L b ! off,

schema_qualified_table_names : 7 — 7N ZIZRAF —< Bl LTIDNETZOREBEMC
BRoTWBHE, HMCT 52, 77U HBREFTICHBRTEEF TR X —<EHiT— 7 LH0fH
F © A+ Z 2L x Postgres DLL#ETlX, oracle_user_tables_only b AT 2 MEHH D F 353,
Postgres x Postgres Tld, BRIZAF—D T H 27— 7 NVDHKEZAREICLE T, AT —X
NR—2R, F7. schema_qualified_table_names 23E%)72355. Table Filter -> tables, Row
Filter, B & Column Filter (37 —7AHHEIZFFAI L T AF—< Al L, 77441 on,

force_collate : off LD & BRI ENEF IR E XN TV S5 AEHRI. 3T ORDER BY ##
fECiaE S N IRENEF AT 2 8l U £ 3L E 5 Postgres 7— XX — 2, Postgres 7 — X N — &
LT 2 e ZIBIH ETRRZBEIEF, F72EA4 7 717 —XX—R ¥ Postgres T — X X— R
PHET 256 (IR Ty — 2D —H —13 force_collate = CERET 20BN D T¥, LK
T25A, HCEHELETRET 7 /vy — (X7 7L L PostgreSQL 72 &), HAIEFIXIEE X
TVWERA, 7741 [ off,

work_directory : LiveCompare {37 4 L' 7 P UANDNRR, £y aYHAT7 7 A VE2EL 7 4L
Rid, ZDXI3RT4 L7 PVIHERENE T, 7740k 1. (ALY FTaL2Z 1Y),

* abort_on_setup_error : A7 A. LiveCompare LT —% b v b LIGET— 7L T v~

FERELEST2L, ity aryemphibLE LK, 7740 b [ off,
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EE . abort_on_setup_error DX EIE. compare E— FHIZDAERB XN E T, recheck E— FTIid.
LiveCompare (3R #ID L7 —ETHICHMIL 3,

+ custom_dollar_quoting_delimiter : LiveCompare 23E\W\% B21F % ¥, XFFNC F A5 FFF T
FaeMHLUTDML ZH I LE S, 7740 P OEIRMERTT ZNZMKT 2 7 > X L3075, 1]
ERDIETHARLDDDEMEHLZWIGEIEX. ZORFX—RE2[HHT257Y IXE LTRE
TEFET, DRIEFPIEFRETIHEDND D FTERE. EREHDSS Y ARLTEDY F¥A, T
7 4L M& off T, Z#UZ LiveCompare /&, LiveCompare 7V — KD md5 Ny > aZ2@HT2 %
HEHRL %9,

» session_replication_role_replica:f %I & 3 % & | LiveCompare & ff i L & F
session_replication_role 1 11® replica ¥ L T® PostgreSQL &XE A7V T b, b U F—
E =L O E T E 72 WG EIERT T D H % 7 — FICDML Z#A L 3, BNcd 2121k
PostgreSQL M ETFT ZNLANDEHE, A= =2 —PFIXMHR D ET, 77 4V M off TI,

» split_updates : LiveCompare 3N F % &, UPDATE XA N— = Y AR DEI XN FE T,
— D% Db, UPDATEDML %4 T 2Dz, Xind 2
- WA A7 Y7 D DELETE B & U8 INSERT, 7 7 # /L MJ off TI,

* float_point_round : LiveCompare ® 10 B ZIEE T 2 BT — XX — 20 6 OFFEI NURE R
T2 e 2D 0EXHDET, 77411

o 1T, FEVNEUR DD 2N L T,

3.7.2 #HBIES:

WIHAEESE. logical_replication_mode %5 pglogical % 721% bdr ICERE XN T W BIGEICD A X
L. L —HDInode_namesetting DAHZMHH L TT — 2w ZRHEL TV EIHE. / — FAPLDSNEZ7 = v
FI 570707 LAOEFRICOAEHINE T,

» technology : RDBMS 77/ vy —, Biff, ME—HHE/{EIX postgresqls

* dsn : PostgreSQL i X FH, dsn 2SR%E XN TV A4, host, port. dbname 3 X user |XHHE
HENFET, dsn FEIIE, DO TRNTHHETEE T, parameter key words allowed by libpge

e host : = N—=7 FL X, Unix Y7 v MERZHEHT 21213, ZDOEEIILET,
e port i JR—bF, 774U b 5432,

e dbname : 7 —XX—ZHHl, 7 7 4L b ! postgres,

e user ! 7 —ANR—XL—H, 77 4L} ! postgres,

 application_name, 7 7'V —> a YHill, 2—¥idsn ZRE LG ETHMHHTEE ST
RTOESFIFROMRHDIZ, T 7 4Lk : livecompare_initial,
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3.7.3 HAHiEs

HI$#ERelX. LiveCompare 23LEBE L R— b 7 — 7V 21BN T 2 528 E L £ 3,

technology : RDBMS 77 / uy—, B, MWE—AIEE/{EIX postgresgl,

dsn : PostgreSQL 5t X T4, dsn ARRE XN TWSHA, host, port, dbname 3 X user [
HENFET, dsn REIIE, MO FTRTHRETEE T, parameter key words allowed by libpge

host | #— N—7 FL X, Unix ¥ 7 v MEGEZHH T 212E, ZOFFICLET,
port : R— bt T 7 4L b 15432,

dbname : 7 —&XX—2%fi, 77 4/} ! postgres,

user | T—XNN—ZX 21—, FT7 4/ ! postgres,

application_name, 77V %7 — a YHil, T—¥Ddsn ZRELGAETHHEHTE MO T
RTCTOFEFFRORDDIZ, T 7 4/ F : livecompare_output,

3.7.4 T—AER

M

Z4%#E) 13 Initial Connection & Output Connection [Zfl7z##it 2 > a > T3 23, LiveCompare

37— R D T — R ZFRINTHUF U THEK L 5,

Initial Connection 3 X Tf Output Connection & [A#kiZ, ldataconnection] ZHFITIIE T > a VTE
FINFET, 7> a VHAAE1IE Name Connection DIEARTH 2 H0EDH D £F, Name 1I, HFETIHE D
HM—HEEOXTHTT, ZOEHE. 2—FD Name AN T2 HDIFTART, F—X#EHD HEHID) &
MENE T, Ty &7 —XEHUTE, 7T —FEHDO VU A P 2ET RO ID BHBETT,

logical_replication_mode = bdr ¥ X ¢f all_bdr_nodes = on D ¥;% . LiveCompare & Initial
Connection 7% BDR X X 7 — X EHIG L T7 —X#Eft ) R b E2ERT 2720, 22—V X7 — Xk
ZIEET 2RHEEIDHD FH A

L]

technology : RDBMS 77 / vy —, BI{EAJRE/RfEIX postgresql % 7z1d oracle,

node_name : 7 7 A X —HND /) — FD%il, HHETT logical_replication_mode & pglogical
Fd bdr KRESNTED, UTBHHETT, Initial Connection AWV o XN D £7,
node_name AR E I N TV 5HE. dsn, host port, dbname. 3 Xk f user DFXEIT T N T
IhEd,

dsn : PostgreSQL #4550 T4, dsn 23R E XN TWSHE, host, port, dbname ¥ user [IIEM X
NET, dsnFEIIE, MOITRTHRETETE T, parameter key words allowed by libpge

host : #—N—7 FL X, Unix ¥ 7 v MEZHHAT 212 ZOXRICLET,
port : K— b, T 74/ F 15432,

dbname : 7 —&XX— 2%, 77 #/L b : postgres,

service | A 7V NVHEHTHH I N —C A4HT, 77 4L b [ XE,

user | 7T —XNRN—ZX 21—, F7 4L ! postgres,
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e password : L —Y T FAMRRY—F, THZHEHALRVWI L 2BE#D L ET. LIS —H
DB IR B HENDHD 5,

o application_name, 7 7 VU4 —3 g VH&Ril, 2—F2dsn ZHREL TWTHHHTE T E-13,
1D TR TOERIEHRDD D IZ node_name, 77 #/L I : livecompare_<Connection ID>,

o start_query : NOIEHDO R IZETEINEZEED /LY —F — X XR—ADFVTWE T,

+ fetch_fk_metadata : LiveCompare 23/ F —ICBH T 2 X X F— X ZINET 2 0 E1 D 3 55 H
To 774 b [ on,

375 =TT 1)L E—

BT 2, ZOFEFICTE L, .ini 774 LD I DE 7T a vid, LiveCompare 23%* first 7 —2R—2X
D all #* 7 =TI L TFEITSINE T 2ERLET,

FED T — 7+t » MIZH LT LiveCompare ZETF 25513, ChZ2EET LI EIERGESDD
g

* publications : FFEDNRTVr—2a %7 4 V&Y 7 TEE Y, LiveCompare (IZ 15D T
V7 —a VIZBEEfI SN TWE T —T DA, ZH publication_name % {#F L TR E/E
MTxE3, fil:

publications = publication_name = 'livepub'

logical_replication_mode = native 2S%FETF,

e replication_sets : pglogical £7:/3 BDR 23 2355, FEDL SV r—>arytky b, BX
U LiveCompare (&, BIEMITHNTWE T — L TOAERELE T, ZhoDL AV r—sarty
bo Z# set_name ZfEH LT, &ML #:

replication_sets = set_name in ('default', 'bdrgroup')

logical_replication_mode = pglogical orlogical_replication_mode = bdr 23NE T,

e schemas : FFEDAFXF—~<% 7 4 VR Y VI TEE T, LiveCompare lZZFNH5DAF—<IZET S
T =7, ZH schema_name Z T % £ 354X 2MERT 2121, H :

schemas = schema_name != 'badschema'

* tables : Z#{ table_name lX. S&FDIERICAIL 7% F LiveCompare DSEHES 27— 7L DA% 7 4
nEy v A

tables = table_name not like '%%account'

ST $XXF MU LTI R =TT 2RENDH B2/ — P LTLZE W,

schema_qualified_table_names D3EXNICH o TWRWRE D, 7 — 7L ERNI R F — < TEMi§ 3 HED
HHET, Bl MEDT—TNDVRAIDAEET 4 NR) T TEIENTEET,
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tables = table_name in ('myschemal.mytablel', 'myschema2.mytable2')

— %% E schema_qualified_table_names % fEXNIC LTV 335 &3, connectionstart_query %E T Post-
gres |2 )72 search_path b RET 2HEDNDH D £5, Bz L £ T,

[General Setting]

schema_qualified_table_names = off

[My Connection]

start_query = SET search_path TO myschemal, myschema2

[Table Filter]
tables = table_name in ('mytablel', 'mytable2')

BE. ) - MNIREINZ 22U EDRAF—<IZRICLARIDO T — 7 IABEEN TV EIGE. RONCEDD -
P2AXF - DA TERBINS ZLICHFEELTLEE Y,

Table Filter 2 3 3 »iZid. publications, replication_sets, schemas. tables 7 4 L &X — %R
EXE2Z e TE, LiveCompare IXfEE L 72T RTD 7 4 VX —DHEEFICHET—T LDty b %2E
ELx3, fi:

[Table Filter]

publications = publication_name = 'livepub'
replication_sets = set_name in ('default', 'bdrgroup')
schemas = schema_name != 'badschema'

tables = table_name not like '%%account'’

F7. TNV R ERERT 72012, T— TN 7 4 LRBRAID T — X R—AGEA I NS Z2is /) —
FLTLEIWV, T=IADBEHIIDT —RR=RIFEL. 74V —TERINTVED, D7 —X%
N—2WZRFELBEVES, BZICIDE 5 RBDBPERIN, ZOREDT —7ILOBIZAF v FX
NnrINE7,

2019-06-17 11:52:41,403 - ERROR - live_table.py - 55 - GetMetaData - P1: livecompare_
—second_1: Table public.test does not exist
2019-06-17 11:52:41,410 - ERROR - live_round.py - 201 - Initialize - P1: Table public.

—test does not exist on second connection. Aborting comparison

RIS, T—INBMUD T — X R—RIZFEET 20, BHIDT —EZR— A FEELRWGE, 77—
TANR—%2EALZLTH, BT EREINEEA.

REDT—7NVOHEIX. T— TN« 15 LEABERICFE L THRVIGE (column_intersection 2SERNC
RoTWREVWERD), ACA—KF—TAFy FZNEINET, WYL vE—b0 7774 VIZEEN
RN

TTE. LiveCompare (&M 5 DT — 7N TT =X a v A LA YBFEILTHEINE I pEF v I/ LE
A,
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FE . conflicts E— FE7—T N7 4 VX =% LAV make IZ/ — F LTLZEW,

3.76 T71)L52—
Dty arTE ATV LT 4 VR —=2ERD T — 7IVZEHATZE %729, LiveCompare {77 4 /L X—
7z TITCOABEEL £ 3,

Ot ZTaryd TR, T—7NADY R e 11TIi2 1 7— 7 (schema_qualified_table_names 23fE%]
WKHoTWRWVERD, IRTOTF—INHERAF—< BT 20ERF %) ERTEET,

[Row Filter]
public.tablel id = 10
public.table2 = logdate >= '2000-01-01'

Z DG, 7— 7L public. tablel Tl LiveCompare (3] id = 10 Z{i/z /T COAEEL TH. 7—
7L public.table2 Tid logdate >= '2000-01-01 Ziifi/z T{TD A TERINE T,

— % E schema_qualified_table_names ZfEXNIC L TV 5 5E1d. connectionstart_query i & T Post-
gres IZiH )72 search_path b RETH2HEN DD £, HlERLET,

[General Setting]

schema_qualified_table_names = off

[My Connection]

start_query = SET search_path TO public

[Row Filter]

tablel = id = 10
table2 = logdate >= '2000-01-01'

5w BFEMHED SQL £/ (WHERE AJICANDZ D ERIL) 25, T— W4T 7 4 LR —E[ECITTRIFANS
NET, #Hil. RERTFT—ITADBDHY., FHEOHEDID OAZHKT 356, IXRTOID 2Ho—kKr—7
NEERT 2N TEE T, K2, INAZFEHALT, XKDESICIOINEZLI 2L —FTEET,

[Row Filter]
public.large_table = id IN (SELECT id2 FROM temp_table)

fT7 4 NZ=DELL XN TWARWIES, LiveCompare 137 4 VA —%EHAL L5 ¥ LETH, KK
LET, Lo T, ZOREDT—I7NLVDHBIZIRFy FEINEN, W BEn T 7 > 4 UCEZAE
Nx7,

T— M Row Filter 72 a Y ICU R FINTWVEH, ¥H50VIbiFh Table Filter K> T7 4
NE—TRHRINENTBE. ZOTF—TNADIT7 4 A E =3B THHINE T,

BE ! conflicts E— N7 7 4 VR —%2fH LAV make 12/ — F LTL XN,
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3.7.7 371 L7 —

ZDETTa TRk, EEDT—TNMZHILNAD T 4 VR —%EHATE 57289, LiveCompare 1357 4
NR—=DR— P TERWIITOAEREL £ 5,

Ot aryO TR, 7—7LVOVRAME 1 7101 7—=—7A1300dbTEET
(schema_qualified_table_names MEICR o TWVWHRWRER D, I XRTDODTFT—TAHKEAF—< T
BEiT 2N ENDD £73), #il. public.tablel ¥ public.table2 D 5iZ columnl, column2.
column3, column4, I X column5 DFINHZ L LET,

[Column Filter]
public.tablel = columnl, column3

public.table2 = columnl, column5

DA, 7— 7V public.tablel T, LiveCompare (3% column2, 7 4 V&2 V) ¥ 78 XX column5 T
DAHFERE L. columnl B X U column3 ZFRA L £ 345, % public.table2 Tix. % column2, 7 41X
VY7, be BXU column5,

— %% E schema_qualified_table_names % fEXNIC LT\ 335 &3, connectionstart_query %E T Post-
gres |2 Y)72 search_path b RET 2HLENDH D £5, HlzRL £ T,

[General Setting]
schema_qualified_table_names = off

[My Connection]

;1.:e.1rt_query = SET search_path TO public
[Column Filter]

tablel = columnl, column3
table2 = columnl, column5

N7 4 VR =ITHDHEE TN TOVRWGE, DF D FEE SN 7 — 7 WZHIDFIE L 72V EA | LiveCompare
. RoboRhroclT 2 A vt —Y%u 7125tk L. BMRIDD 2H5HEENEEALE T,

T —7 U Column Filter £ 27> a VIZTVRXMXNTWVWED, WS DD Table Filter ik - T
TANR—ZNTWAREE, ZOT—TNLDH7 4 VX —1ZB- THmEXNE T,

EE : Column Filter TIEEIN/HINT — IV PK O—EHTH 2545, I TIFEHRIARNI T/ —
P LTL X W, LiveCompare 3 Z1 % 0 ZICEER L. TD XS RINDT7 4 VR —ZHL 5,

EE | conflicts E— F3F 7 4 v &2 —%ZFH LRV make 12/ — F LTLEE W,
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3.7.8 AT IL A2 —

DT arTld, BDR/ — F2oEEE 7y FLTWARM, --conflicts T— FCHHEN3 7 4
NER—FIRETEE T, TED SQLFEHREMEHRL. RATUTD 7 4 — LV FEFHTEE T,

origin_node : ¥ 7227V a D R/ —F
target_node : ¥ 7 A7) S a DRI VAN =L/ —F
local_time : / — FTHEDRELLZDE A AKX VT
conflict_type . MaD&RA T

conflict_resolution : jE X /= fRIRE

nspname : BET R L —S 3 VD RAF—< LR

relname : VL —> a VT38ROV L— a V4R

272 a DTFTconflicts BHEEHHATI2LNEND D T, UTOHZZEL XN,

[Conflicts Filter]
conflicts = conflict_type = 'update_missing' AND nspname = 'my_schema'

FREDFEE INI 7 7 £ VBT % Z 22 & D, LiveCompare I3, update_missing X4 7 D&% 7 = v
FY ¥ AL, % BDR / — FTHEZRAL LA S my_schema D FDT—7/WZBEL £,

BEE:. otk ryaviid/—bE—FEHEHTT,
3.8 ° Appendix A
3.8.1 1.18.0

INT =YV ADHE

e Oracle O L WA T ILF—R T 2o F XYy RERELE L, 7ALITVIXLE, RLY Ty

FHRBITE7 2y F LT ET, ZHE AT 7P, BRI XY PK E2 82 TiT%E
7 v FFTEREND o IATERZ SO REXHBEF 2T LRWVW0, KOMRMTYT, Zhuck
D. F*Z 2% Postgres DILED T + —< > ADKIEIZH E L %3, PostgreSQL X THEXZ &
AEABE T 2FFA] 35729, LiveCompare [ZMEFI N AT — A F2EHL TR 74T Y X
LA L. BEARLE xmin K74 X OHHDA > %7 25X FH A, L7zhi> T, Postgres &
Postgres D %7 + —< > A&, Z DR (LIV-83. RT75644, RT75675. RT75332) DERZF %
A,

comparison_algorithm = block_hash Z{fH$ 25 &Ny 77 =% Vv M T H2HEDRLR
DEL. Ny Tad—HLlizwrry 7RO, 5 e, LiveCompare /& comparison_algorithm
= row_hash KIELKYIDEZoh, —HLRWIT Ry JADITRNTOIT BEHZ7 = v FFEA) B
RN HEE X N, comparison_algorithm = block_hash ICR > TRD Ny 77 —% 7z vFLZE
T, ZAUTKD. F T ZIL¥ Postgres B X U Postgres ¥ Postgres DLLHE (LIV-85, LIV-86, RT75644.,
RT75675. RT75332) D87 5 —< Y AWM ELET,
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 comparison_algorithm %3 block_hash %721 row_hash ICREZNTWVWBEE FHELTF 7L 12

DIREDAED) | LiveCompare (34 F 7L & Postgres DI TH 7 — 7 —INE2RETE 2 X512k D
F L7zo MEME. Ny & 2137 — X XR=ZITITHIL 5 729, Postgres & Postgres TDARJFET L7z,
FZ 70k Postgres \ZHED Ny S a7 7 v avERELTORWED, T—TLT—XETIL
FINDY —H—ZHETES X512, MDS ICEDSSHBDIT AN Y ¥ 2 28BNy 21T L %
L7ze 770 TIE N7 4= YA LEOHHIZED, 7= ZRXR=ZITIIEITTE R o720,
Python il CZ DNy > 2 %FHH L E 3, 47 7L Postgres DT — 7L EIDMFNIED a 2+,
Postgres & Postgres D& L [A U TR W, * 7 7L ¥ Postgres DA, parallel_chunk_rows
ZT74NPD1000 FEDbEIRET D e eBBOLET, Hl. 1 BULCRET . 7
TV RLFIEHEICT =T =T (LIV-87) DAETELET,

Z DD E

EDB Extended PostgreSQL 14 3 & X EDB Advanced PostgreSQL 14 (LIV-71, LIV-72) ®¥K—+, - 77l
DBV DA T 7L rowid DINE (LIV-90. RT75644, RT75675), - HEDKREICHZILD LiveRound
HB7Ara) Xaouxy 7oE (LIV-9l, RT75644, RT75675),

NTHEIE

e oracle_fetch_fk_metadata PEE XN WHEEZEIEL F L= (LIV-92),

e BUPEZNIL—RF — AT log_level = debug ZHH L TWAEIHEAE, vF¥ Y7 F 2 =0 W T

» %7z, LiveCompare DARYIEDFISN T T F 2HEZBIEL £ L7z, Unix Y AT AT, Fa2—
DEKY A 1% 32676 TT, MIREIEX, X—RAD Python HEp v ¥ > /'L a— FEIEEIANICF 2 —
WHEHER L2 DICRE L E Lz, IREKIE, Python EEE I —N—F 4 FLTrFU L a—F%
FHIWIC T F 2 —F 22Tl ZHUZE, log_level = debug BL U I BE N1 — 27—
(LIV-93) DIFEICAT + =< ¥ AL 327 bAJREMED D D 5,

3.8.2 1.17.0 (2021-10-01)

HE

PostgreSQL 14 (LIV-66) D¥ KR — hZBIML ¥ L7z, -Debian 11 (LIV-70) O¥K— bZEBML E L7z,

INTEE

o ——recheck lFHIct vy > a v ID (LIV-76) Y L9,

o XEDY A F—REIE (LIV-26, LIV-68, LIV-80),
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3.8.3 1.16.0 (2021-08-04)
NT A=YV ADHE

F* 2 7L ¥ Postgres DKL v > a > Tk, MD5S ICED K — N RIT Ny a2 fEHTE %72
B, —MNRL—RAF —ZADRT =< Y APAELET, LIATE. 5 71 & Postgres D LI
comparison_algorithm = full_row 2R XA TW=E L 7225, comparison_algorithm = row_hash
¥ 7213 comparison_algorithm = block_hash ZHHTZX 2 X5 DELL, 77 4 FTIE,
comparison_algoritm = block_hash IZEREEXNTVWE T, 4727 NLDHIRIZ X D, Common Hash, BLOB
BELUCLOB 7 4 —/L FOMEAIZ 2000 SCFICHIR XN TE D T80 4000 XFZEZ 2 I LIFTEE
A, Common Hash DB Z 72 L T\ — 7 L&, comparison_algorithm = full_row = L
TR TE £ 9, FfCOVTIE, XEHEZMEREL TLZE W (RT72038, LIV-61), -buffer_size
DT 7+ MEZE 256 {7005 4096 1TIZ¥PL L F L7z, -parallel_chunk_rows @7 7 4 /L ME% 100 /5
1155 1000 FITITHP L E L,

3.8.4 1.15.0 (2021-06-06)
W&

o ——conflicts EITE—FDBET 4 V&RV VT %EAN (LIV-40)

o BENEFESEE XN TV WSS (LIV-44), LiveCompare (ZIEET 7/ a Y —Lt# (X5 2718
PostgreSQL 72 ¥") T force_collate = CEMEEL E T,

o TTITBEIE N/ EPAS 13 DH R — MZIMA T, EPAS 11 BEX 12 (LIV-48) DK — h2HBINX
Nnx L7,

INTEIE

e Oracle ¥ PostgreSQL D TAZ 7 NADA X v 7 L7 7D % Lz (RT71243 / LIV-43)

o ——conflicts (LIV-50) TER XN 7zktiit v & a > T--recheck ZEITTER Do 12N TRBIE
LEL%.

3.8.5 1.14.0 (2021-05-14)
Hitkee

BDR 3 7 7 A X —IZ[EBDH L\ --conflicts FfTE— K, BDR3.6 D¥E. 7— 7L bdr.apply_log
MFx v &4, BDR3.7 DA, 7— 7L bdr.conflict_history 23F = v 7 X £F, LiveCompare
. BEOu ik {7 (key_tuple, local_tuple, 7 4 L&Y Y7, BEU apply_tuple)
5PKEZEMIE L, BEEZII T — TNV TDAY 7 AXLROHBHEEZFATTEE T, KT, HEIC X
D, ZFAX—HNDTRTD/ — FOBREDIT A=Y arnF =y 7 EZNET, BDROBEDAEF = v
73522 &b, HigliZ--compare E— F X D bE20ICEHETH 5720, FATARETH D, 7 T AKX —
O—HEMERIEICHEICEITT 2 2 e 2 BEIDH L ET (LIV-28),
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HE

e LiveCompare 1. FED T — 7 ADBFEELRV, FREFL TV =2 a Y ENLT =X 2ZELRV
BDR / — REEHTEZ LS5 DE L, INETIE. IRNTCOERCHENE TR TVEL
Teh, g vy kD, BEWIGLTT =7 A28/ — R B TE 3, 7—
TNADPFET S/ — R, BEUO /= FBY TR 74 T7ENT0WE LTV r—aryty MIT—
TADEEMFSENTVWSE  — RET, avery3 R~ a ) 74052 ERINET, Zh
&b, BDREM/ — F (LIV-29) ZEUNCHEHRT 272, L7V r—>arty MCXk> TERZ
NBR B 7 %77 F v EFHOBDR 7 7 RAX—TCHIKTEZ T,

o ——help DA v —IDBREBIN, IRTOETE— FOMBERIANRFREINE L (LIV-28),

o HI23NULL AHATRED ¥ 5 BT 2 1BHIE. 7— I X257 —%& (LIV-28) THIEXNS LS
W2z hE L,

FIBTF 4= F— (LIV-4) D= THEIEHEE, V— b TERVT— XA string ITEHZ
BB RXaXy bCHHEIZLE L.

+ oracle_ignore_unsortable 234 5 7L M PK M 88— FTIEHR WY — M REERFIZEET 22 &
F¥a2xX > b CHiECLE LR (LIV-26),

» data_fetch_mode 7’ prepared_statements(7 7 # /L k) /21 server_side_cursors_with_hold
(LIV-26) IZHESINTWABIEE, parallel_data_fetch ZHMMITEBR 2L (F7 4L FTIR) %
RFaXy bTHHEICLE LT

e max_parallel_workers ®7 7 4 /)L MEH 2 (LIV-26) TH 5 Z &% FF 2 X > MTHAREL,

NTELE

e LiveCompare I3HIfE, BE X ¥ —<EBHfite LTAHAY FU Y LTOVWET, ZOEIE (LIV-35) DHi
IZ. search_path 7» 5 D% X LiveCompare THHTE FHATL .

BELE

BDR 3.7 TIFHELEIZ 72 5 7= bdr . difference_fix*BIOMHZHIFRL £ L7z, 06 DRI, PostgreSQL
A —8— 22— TlE 7 < bdr_superuser #HE L § 572, BDR 3.6 FlICAEK I N/ DML 2271 7 MZ
BENTVET, ZAUEFE (LIV-1, LIV-31) CTHECIATVET,

3.8.6 1.13.1 (2021-04-14)
INTIELE

* 7 7 NF— XA RAW B XU ROWID DH R — F DEZEIE (RT69656), FZ 7 An6DNAL F VAT
Y x2 b7 4=V EHNULL TH - 1255 DRWEDFIN ZIEIE L £ L7z (RT69656), # F 7L x Postgres
DY R— MCHET2MEEZBELE Lz, FASIHAFTHEN ZXFINEETNET (RT69656), -
FFE D PostgreSQL T F — v — K & L THAEIMTI SN 2F05 |3, I TEEI NP> Ta—F—
r—2%EBIELE L (RT69656),
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3.8.7 1.13.0 (2021-02-25)
NTF—IADHE

PostgreSQL %5212 D A X412 # L Wk E data_fetch_mode ZFHEEL F L1z, XDHEOWTIh%E
FHETE £ T, - prepared_statements : ¥ XNTZRAT— XV 2EHALTCTF—X%2 72953 5,
ZON=VayeHioN—2aryD7 7 4L bOEE, T—EZR=Z2AD7 v TV ¥ FHIPEL, —
RIVIE L — R — A TENTRT A= VY AZRELET, BE T —AX—RZDAHERINE T, -
server_side_cursors_with_hold : ¥— %4 KA —Y L WITH HOLD 2l L T7—4&%2 7z vF L&
3, ZAUTE D, LiveCompare IZIEEENBHNTT =X DEF v ¥ 7D~ 7 7 A MITE KL E N 2729,
xmin ZHHILTTF —ER—ZXADRXEY) e —FR 7 7 A NVDFHAELHERL TN TEET, ZOKRE, ~
NFINDNSRT =T N T ERIZZZAEENEL DD, TR MBLUBTYF) A THERXAZ T, -
server_side_cursors_without_hold : #— %4 K — Y )L WITHOUT HOLD ZfffH L C7—&X% 7 = v
FLEF, ZAUCED, xmin ZHHITEZ T, T—ER—RLDOXEYBIO—RK7 7 A LVOMHE
\ A WITH HOLD X D L D £F, 5—F— 7N DEEITEHRICRSAREESH D, Ku— FOF—X&
N—Z I BEDH T,

ZDDE

o WL WERE abort_on_setup_error ZFEELE L1z, BMCT 2, 7—NDOHEKS Y F2E
ETBeECI—DEELEGE., ity > a v2k% 7K — 35 &5 LiveCompare I35~
LES, 7740 FTIEEMNCR->TWET, D% D, LiveCompare (350 DHHTEY +7 v 7
72— AR L IeT =TIk iR L. BHLE T,

o ¥ L W& & abort_on_setup_error 2 X b . F E setup_max_attempts B Xk
setup_min_interval_between_attempts ZFEILXNE L=,

3.8.8 1.12.0 (2021-02-11)
#hkkae
o HTLWELIE session_replication_role ZFEELE Lz, AMNCT 2 &, #HRZ Y 7 b OBHIAKE

IZ session_replication_role %% replica ICREXNE T (RM20247. RT69742),

o T UWVWELE split_updates 5ZE L F L7z, BANICT 5L, UPDATE A7 — b X ¥ b BIMIGT 5
DELETE X5 — F X > F ¥ INSERT A5 — F X ¥ MIZHEIXNET (RM20355. RT69742),

o HUWEERERE fetch_fk_metadata, FMEEF —ICBF 3 X &5 — X R E O THUE T 2 HE
HEPESIHERLET, 774NV NTHM. * 7 7LD fetch_fk_metadata D% 4 — N—
4 RT3 L WVW—f%E%E oracle_fetch_fk_metadata, 7 7 #+/L b CHEER) (RM20244. RT69656),

o FTLWVW—EE float_point_round, ZAUZ. TFEVINEZ IS % & %12 LiveCompare 257 E
SN 10 EBETHD B X5 IHERT 255, 77 40 P TIREIL > TS (RT69381),
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HIBR S N 7-tae

o ——fix FATE— FOHIFRENE Lze Z—H —I&. LiveCompare 234K 3% DML 227V 7" k Z R
THEIEBEOLET,

* LiveCompare IZ & > TERINEHAZ 2 ) 7 Micid, B difference_fix_start_query d &
1. DML 2T 28T — 7 LVOFAEEEREL T,

o IRTOFEMTHEINTVWE T 7/ 1Y —7 PostgreSQL TH %3355, comparison_algorithm =
full_row (¥ parallel_chunk_rows ZH&EHL, 7— 7N EZYLF INDT —H—I1ZHEILET, 7—
TNDFE| MM T 5121%. parallel_chunk_rows = 0 ZREL 3,

o EPAS DHERIFICS A F ARAF —~< sys DT — 7 AR T 2 (RM20392),

» max_parallel_workers D75 7 # /)L MEZ 2225 4 1IZHEP L Lz,

NTELE
» comparison_algorithm = block_hash T, XT LWV —A =P L TW/F—&F x> 7IZH
EBRHoIBEDRT =< Y ADIKFEBIELE L,

o custom_dollar_quoting_delimiter DF 7 4L DT ¥ X LERIN=XFHNT X D, FIPS
JGA RV —F 4 72 AT LT LiveCompare 237 7 v & 23 2M@EMEIES Lk L7 (RT70032,
RM20378),

» oracle_ignore_unsortable ¥7zi& column_intersection 233X TDF|ZHIFR L. LiveCompare 3
R FEITL &S 2T 2MEEBIELE L7, LiveCompare X215 D 7T — 7D EFIEL.,
Uiz X o =Y %8s 5 X 51272 D F L (RT69656),

* PK ffi% 3§ 7212 LiveCompare 7 custom_dollar_quoting_delimiter Zfff L T\ o720 —
F—r—AEREBELE L (RT69656),

+ --recheck E— FT LiveCompare % E173 2 &, IHFMFDEWZ X D A F —~DifilfhE7
DNBAREMEN D 2N T EEELE LT,

3.8.9 1.11.0 (2021-01-19)
K&

e LiveCompare I & » THE K XN 3 DML a~v Y RFDAFA —X—DH L WVEKE
difference_statement_order, 7 7 # /L b TIl¥ delete_update_insert X E XN F T
(RT69742, RM20245), EnterpriseDB PostgreSQL Advanced Server D # 7R — h-EPAS 13,

+ CentOS B X UF RHEL ¥ 2 7 4 T® PostgreSQL 13 D% v 7 — 1k,
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NTELE

o H—VNDER/NINATERTTIZTF—RZDEODIELED— Y ILDEKPKEID HRKENEZDITH—
VLB ELREHEULE N TORWEGE, RiDH— Y LRI X 25, 2057 — XK T (RT69742,
RM?20249),

» logical_replication_mode = pglogical @ & ZIZ LiveCompare %3 Initial Connection &
node_name ZFFA] L T\ -2 NTEEIEL E L7z (RM19795),

o schema_qualified_table_names = off DA WE S 3T 35 0 Tk <.
schema_qualified_table_names = on @5 & 1C LiveCompare %% oracle_user_tables_only
= on ZHEH T 2N ZEIEL £ L (RT69656).

 comparison_algorithm = full_row O¥HE. XFEHIBEUNCHEIHINBROANTZEELE L
(RM20251),

AR E N7z DML CXXFAIMEYNCG I E IR WATZEBIEL £ L,

3.8.10 1.10.1 (2020-10-29)

NTHEIE

e BT —TINDERNBIVOBRKTIFIATIVZT—(HO T 2 v FDORT 4+ —<VABMAELEL], Zh
Z. X 2 F—& 7 2 vF 72— XTTbNRET (RM19681, RT69088),

s ity a Y EEMTES LSRN E L, ALXT Yy —N—Yary hitdH 255, 245 Live-
Compare N— a Y TUHRNCER S - Higt v > a iar L TEITE— F--fix 8 X U --recheck
ZEITTEET, Bl £y > a »rH1.10.0 TERE . BEE DS LiveCompare % 1.10.1 127 v 77 L —
FLTH--fix 2FETT5 L. £y a VIERILXY v —N— a » (RM19686, RT69088) TfF
BEN7=7=%, LiveCompare {Z--fix E— NOEFTEFFAILE T,

» Row Filter % LiveCompare X X 7 — RI{MM7T % & TOH—F|[HFOMEZEIEL ¥ L7z (RM19682,
RT69088)

* LiveCompare D7 7 # /L + D FAFIHFFFIIFRFT Y I X (custom_dollar_quoting_delimiter 73
WE SN TVRWES) &, EITHIT VX AREMENIEHE S N T DIt v & a v OFHBHDH
AE L7270 o 7RIS AL B [ETE N v & 2 3CFHNCR D F L7z (RM19684, RT69091),

» custom_dollar_quoting_delimiter DFEIL. of f THI/RINICEINCTEZ XS5k hE Lz, ©
% D, LiveCompare [37 7 AL b DNy 2 aXFHN 2T ) IZAXFE LTHEHLE T, (RM19685,
RT69091),

3.8.
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3.8.11 1.10.0 (2020-10-02)
W&

o FTLW—RERIE Postgres 2 ¥ RZAET % & 21230725 H$ % /i{%E% LiveCompare (25 2 %
T WESNTWRWES (77 4L 1), LiveCompare (&7 > X L3375 E A5 LT SRR
UHDOFY I 2 LTHBELES (RT68950, RM19159),

e LiveCompare {&, £ v > a Y ORHIIDFET (v > a MER) XD+t v > 3> (resume, --recheck
F7203--fix) O TREDEMBIHEDEZHI AL TVWARWI 2R L £5 (RM17639),

e Ny I 7S RERFNDS 2 VY 4 ¥ RYTEITLTWSYE, LiveCompare Y 7 F A b v 7/
TE2X51%DEL (RMI18564),

INTIEIE

o L —7% apply_on_the_<node>.sql 7 7 A V2 H L TFEICEIEZ#EA L7z, LiveCompare
H3--recheck E— FTHEITL TV & ZWXEZHMOEDZIELLEH L TOEEATLR (RM19158),

e --recheck £ — K T LiveCompare 23~ /L F 7 V[T X N7=355 . apply_on_the_<node>.sql 7 7
ANVAHOEHINZ Y P UDBRREIN, <V QB3 ESMBIEOEBINI-BPFREINET
(RM19176),

o S—YDMEICLD, ¥~V —t 2—T integer out of range T —2F4 T2 (RMI18705),

1.9.1 (2020-08-13)

3.8.12 NJ{EIE

o HE, HEDT I v b 7+ —AIZHEELRWVPOSIX E 2N FY 7L TWET (RM18197),

o T—INR—T 4 alEIETIHE YR T TN T4 NR—ERELTA—T 4>arE
HIF®$ % & LiveCompare l3¥ A X —T =70 ¥ 7 4 VR —AHI N DERMMOTRTOF%
g LET, ZAUXMEBLEXNE L, (RM16912),

3.8.13 #Fiikse

o FE full_comparison_mode = on|off 1XFEIL X4, H LWERE comparison_algorithm & = {61
ZHNELR, ZHUTED. H LW block_hash 7LV X AGENAHEIC/AR D F L-Z4UE, &
KTFTAPTS50%DNRT7 =< Y AZRLE LT, $R—FINTVETALITYXLDERKY A T
EXDEBHTT,

o full_row (@ full_comparison_mode = on X [A L) : Ny ¥ 2 B #H L -/THHE 2 ENICL
T, Flol Ay T alKFELTVWE D, 7—7LDOREDEMRD ET, TD7D, HIE
parallel_chunk_rows ZER XN, 7—INEREINFERA. TDHE. T IAT2HET 3
TEIZED, BRI FETEINE T, 7 — XKD PostgreSQL TR WIHE. LiveCompare 13 H
N2 comparison_algorithm = full_row Z#EL %7,
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e row_hash (@ full_comparison_mode = off ¥ [FU) : Ny > aZ{#HH LITHEEEMNICL
TN REEENMILET, 77N EREINTWE D, FV—D—EF 771k
K parallel_chunk_rows % t# LU %3, PostgreSQL TIIT — XTI Ny ¥ 23N b7, X
full_row KD EHETT, 7272, FFEDTIIH LT Ay T ad<wy FLRWVWEE, ZOREDITIC
% LT LiveCompare & full_row 7 LTV XA 7 +—NNv 7 LET (DFD, [T ICHBITE
F)o ZORTEIE. TRTDT — XKD PostgreSQL TH 2L EICDAFFAI I NF T,

* block_hash (Bl K EEXh-HEK7 LTV X L) row_hash LR L XS IWCEEL X35 17172
LIt s 2Rbhic, '7ry sy a), 2D, 72y FINL@ELDDT—EZ NNy 77 —H
DINRTDITDONY Y aDNy ¥ 2 ZWERLET (K buffer_size Ttr) BESINZIE, 2 LRILD
=AYV —DEIIHEEELE T, Tav Iy T ah—KT 555, LiveCompare 371 v 74
hrEDET (ZDkH, ZoHK7 LY X 4k row_hash & D ?E)lm HTT) 7w Iy a
W< v F LRWEE, LiveCompare 1% row_hash IZ7 # —LNv 7 L, Ny 77 —NOITZ LIk
ERITUTHBUTE ROT T, ZOHREIF. TXTD T — XD PostgreSQL TH 2 HEICD A
FFAIENET, TAHT 7 4L ME (RM14146),

e LiveCompare (¥, T7 —THRTFT BRI, ET— T ARE TV DD DORITEZITI B TE
2RV ELE. COFERHER T 572912, setup_max_attempts (F7 4L X 3) &
setup_min_interval_between_attempts (77 #/L MX30%) D2 o0FH L WIREBIME
F L7z (RM17518),

3.8.14 &=
e SEMHHLTHI%Z Y XA L2 b L., LiveCompare %* ssh /1 L TH#EITLTWAM., LiveCompare
B 7 7 A MCHIERZ X512 £ L= (RM17372),
e OXF UL TNy FOREDZDIZAR I FANY 777X Y 7 ENE L (RM17107),

o gt v > a DD DIZ, LiveCompare 130 7' L~ UUIZJE U T, MHINWZEDH v > X EFRR
T5&512%b L (RMISIY6),

o XADBE. TARTD/ — FIZHNUTDML AERREINSE £S5 D FE LA (RM16656),

* LiveCompare 1, FFED T — 7NV THEN RO - 756, 7— 703~ ) —TEHINIF DA
BeRnd 25512k %L (RM16581),

* Output ¥7z1d Initial (JEESNTWVW2HE) DA, LiveCompare (FEH Y72 X v £ — I THIEX
NEF, HEHUCHETEEEA, k. FEARRT — X 2 DX /NS VWDBFEIR. @Y%
Xyl —ITHIEINET, 2 O ENFLERIRELRIGEE. 2D 1 DT Z2HEL $3 (RM14030),

* Debian B X U Ubuntu 2w 77—V 7 M2, python3-setuptools 23N EIZ/ D % L7z (RM17232),

e $R—FENBHE/ND Python N—=T a3 Y ¥ Linux 74 APV a2a—>a YIZEATERXF 2 X2+ T
gt x Lz (RM17232),

—TINR—TF 4 > a S L %, LiveCompare I3¥ AX—T — TNV EFHTEEIDSE—T 4
PavEAF XY UTLIe AT, TOHKICKD, TROHENHLEL, V- —HDoY a7
pEbEFEENET (RM16912),

N

ZaAv Y Db hIZ POSIX e o — R 2 (RM18197),
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TPAexec (RM15312) % L T LiveCompare % £ > A + —L§ 3 k% /RTH > 7 config.yml
Bl RExa Xy MTBMLE LR,

--recheck BXU--fix E— Fou ¥ rodE (RM15768),
B FAE L 72355, Python AR v 7 L =20 iIc&EnE s (RM17158),

PgBouncer (RM18019) %41 L T PostgreSQL IZ##i 3 % LiveCompare {ZB 3 % W\ < DhDF JEHIHE
ZRF¥FaXYMIEDELR,

round_id 3 & Of round_part 7 1+ —/L K% vw_running_processes ¥ 2 —I{ZEMLE L/, Th
%, LiveCompare D574 cron ¥ a7 (RM16910) & L TRYT Y 2 — L ENTWEHEDHERDHE
PRI DHERRICBAL D 5

3.8.15 NJELE

Output Connection T tuple concurrently updated 23R4T 2 a >t P ADHEIRERELE
LE L7 (RM17107),

num_processed_rows VEFEDE LD b HMESNIMELEIEL £ L (RM17373),

FATHIAT] &5 OFEFEDBED R D% - 72355 LiveCompare (& successfully executed Z#f5 L
727D E L7 (RM17289),

2 —¥ max_parallel_workers & It; = 0 ZiRE L/=H ANy TR EEA — X =12, D7l d
12DV —A—%5HlLE L7z (RM17374),

FR &Nz T —IND 7 = BEOHIE T +—~ v b ZBIEL E L7z, LiveCompare 1&, FIFFEFLE
ZHHT2MADDIC, BEOBERRT S X512 $LE (RM16683),

- fix BE— FPRo BN AT —RRAZHEL TOI-MEERBEL L2 (RM15953),
BHXNFDY R BT — TN RARTF =X TR THREINTWRIERZBIELF L7z (RM17663).

BRB2EEDY —RFE/E XA 7L —75—T LiveCompare ¥ HZEITT 22, XA N=J = YV ANK
AL LT#-> THRESNSHEZBIEL X L7 (RM17909),

3.8.16 Fitkkse

o B LW EKi difference_sources_of_truth, ¥ DEHMMEICa L LU F A2 EETIERT

7-DIWCHH XN T, consensus_mode B source_of truth WCREINTWALENDH D FF
(RM15952),

o HLWEE work_directory, v ar 7 4+ A X —pERE N5 EZRLE T, cron ¥ a 7L

LTART Y 22— &Nz LiveCompare DFEITITHKILE £ (RM16476),
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3.8.17 %&E

e EHBIEDML A7) 7 MIEXAENS DML a< Y FOJEFIG. AHBF—27Hw Y MTARS

EOWHDELL, —fix FTE-FTHRILA-—X RSN ET (RM15766),

e LiveCompare (& . BEAI @ # % ID ® VY Z M2 R L T difference_tie_breakers ¥

difference_sources_of_truth #F = v 7323 X5 b E L, FHARER ID 2 EE T
52, T =D1-VIIRRFEN, HBPFIEENET (RM16622),

e CentOS 8 B X Tf Ubuntu 20.04 ®¥K— bk Z1EH (RM14480, RM14619, RM14974),

cHEDT TNV NTBGE. T—Z2 null DGEEREOANEHRIEAET, fKbhIT

null] ZH AT 3 L5122 D E L (RM16686),

3.8.18 NJ{ELE

e Coverity 2% v F TRl d iz~ 4 F—MEZELE (RM16623),
c XA VAT VT IDNIODDNTIRA =R —DATIHUOH SN TWCIELSUHEN S K 51272 D,

ty aryIDRETE—F2EELLRAILET,

s KERDT - X2 WET + —~ v FTHRIT 255, 7— X5 nll D&, 7 4 —L FEEPEI

ENnFd, COMBERBEENE L (RM16686),

3.8.19 EALEE

LiveCompare F/TE— R ZHEL F L7 @

--compare: 7 7 # )V FDFEITE—F, HEBOAEZFITL, W TEITEINTVWERAL Yy ROBFF = v
THEIEDEWEH D TR A, HHIZ, B X822 1T difference_log 7 — 7VITRTFE S 4L,
BTHFzyZ L, A7 aF AL THIBELET,

--recheck : compare & — RTHUCER SN2ty ¥ a VIR L TAETHETTEET, 28R |
SOFOFEF v 7 L, difference_log 7— 7 A EEH L ET,

--fix ! compare E— FTT TIM/ERINzLy > a VITH L THEITTEET, E9% 103 0H
Fzv 7L, BFMIEBIEL T, difference_log 7— 7N Z2EHL LS L LE T,

g — F Tk, MDY X b BEFET 2 Y 2 —13 vw_open_differences THH, HF v 7B &
MBIEEE— FOBE, ¥ a—IF vw_differences T,

HBIEEE— FTld. BDR > =3.6.18 DA, LiveCompare /& bdr_local_only_origin (RM14699)
EVISHLOWHIER SN L TV =2 a v F VOV EFRALET,

% E difference_mode. min_time_between_difference_checks.
max_difference_check_attempts. ¥ K\ difference_check_nap_time ZHIBRL £ L 7=,

e live_mode. min_time_between_rounds. 3 X ¥ max_tail_rounds_before_full_round DXE %

HIBRL % L7z,
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L]

show_progress_bars OFENFM KR > TWBHE (57 4L FTld), Python EY 2 —JL tgdm
13 & 1t; 4.16.0, LiveCompare X7 v 727 L — R FEOFHAZHIEL £3,

3.8.20 #itkae

77 4L N TN > TV B HT LW —EE column_intersection Z5EE L ¥ Lz, ZOHEE
BT 3 2., LiveCompare . PKHIDBFEICLTHERH., B z%ty b2E&LT7T—7LDHE%:
TR LE T, HBTEEINZF DLy M, TRNTOER LD T — 7 VITIEES 25|05 T3
(RM14147, RT67064),

Lt ayColumn Filter #FEELFE L, &7 — 7T, M TERT ZH0a < XY)
DYZANZERTEET, PKONS— FTHIFIEHRTEZTA, ORI a DT +—~<v b
lZ. Row Filter 27> 3 > (RM14629. RT67064) L [EFEIC. 1T 1 D2DF— 7N TT,

F 7 L TEMIZE > TWBH LW—KEK T oracle_ignore_unsortable ZE¥EL L7, A
T2, 7=V PK BRWEE, #7710 Y — b AA[RER T — 2% (BLOB. CLOB,
NCLOB. BFILE) D% %5 % X 5 LiveCompare IZHER L ET. ZOREZHITT 25513,
column_intersection (RT67064) b EMICTZ I 2 BEDLET,

F 7 4 P CTEMICE > TWBH L W—f%ERE oracle_user_tables_only #E#E L E L=, X
129 % &, LiveCompare X 7 IVDRTA V=T NPOLDAT —ITNRART—R%2 72y FT 5K
SWHRLET, ZHUIEETT, ¥/, Table Filter -> tables ¥, AF¥F—<HAHIKLDT—
TIUHRTTT 4 VR Y V7 TEET (RT67064),

TNV TEMIR > TVEH LWVW—HKEZE schema_qualified_table_names ¥ L % L
Too ENCT R, RF—~BfidhlT— TV EHHAEIT T —TIAEHEKETEETA S
27 )L Postgres D [L#ETIE, oracle_user_tables_only $ H#1ICT 2 L EAH D %3 PostgresPost-
gres, A LT —RN—ANTHoTIRRLZAF <X HZT— 7 NVDOLEHAETT, /.
schema_qualified_table_names 3G %1725 5&. Table Filter -> tables, Row Filter. BX U
Column Filter ¥, A¥—<HHiRLOT—7VAHTEFFAILE T, (RM14901, RT67042),

schema_qualified_table_names 23 4T start_query 2 e E XN TV WESE (F7 4L F),
LiveCompare |¥ start_query #{#f L T search_path #2 V 7 L. CVE-2018-1058 (4+—&—) %»
LIRELE T,

LW REE force_collate ZFIEL L7z, 77 4 P Tl off KEESINTVET, Th
1%, PostgreSQL THREIEFIHH X NZ NI ZEKL £, BMRBEIEFLINCRET 2545,
Postgres 12 C LINDIBEIEF2H 255 (ZD5E, 11— —1X force_collate = CERET 54
EHHH £3) (RM15016. RT67064). F7z 2 RENEF %2+ Postgres 7 — X N— 2 L7213+ 7 7 v
& Postgres 7 — X N— A% L3 % L EF] TS,

T 7 )L FTEIMIZ > TWVEH LWV—KERIE fetch_row_origin #5BE L F L7, ZORELEE
¥NTF % &, LiveCompare 35571817 BDR/ pglogical 4V ¥ %% 7 = v F LE T (RM14487),

AN I DI R Db o T235E . LiveCompare I3FFED T — 7 VDT w7 >~ FEHIEL, #HL WS
rounds.round_error [T T — % EZAAT, KWLV —F—%T7—NIZKRL T (RT67064),

LiveCompare D— YR ETIRIAN =12, HIRHF DL F —DRECHN X e 7 — TV OB RRE
N3 X522 DFE L7,

54

BIBEA-H—DtFaVT«ICHIBEREE



LiveCompare, 'J'J—2X 1.18.0

3.8.21 &

o PN E, T AN EHEABEL 3 (RT67042),

o I—HPRER T s AN EHRAMBMERZH > TOVRWEEDLS — X v — I ZHMEICLELE
(RT67064),

* Table Filter BX fRow Filter 7%, —fi%i%€ schema_qualified_table_names DN - T
WRWRD, RF—<TEBMiENT—INVADRRETHZ % Fxa X > M CTHHIEIC L. R
AL F L= (RMI15311. RT67669),

e RET7 7 ANTRBEINZORENP RO o 125GEH. T5—X vt —ITHIELET,
o BRI OWT F ¥ 2 X ¥ M TR b,
e CentOS/RHEL @ EPEL U R b U ADRIFEIZDOWT F¥F 2 X > b THHRE b,

» postgres A RL—7 4 YT R T AL —HMANFD cx_Oracle Python EY 2 —LDA YA+ —LF
HEICEET 2 N 2 X > TR,

ckyraryFa4LZbNERT T AN L TV T 4 v I RAEEMLE LT,

s WD DEEHET technology = oracle ¥ Python £ 2 — /L cx_Oracle 25 R DOh 5 WA,
LiveCompare (ZFIED L —HFIZHRHTD cx_Oracle A ¥ X b —LF 3 HIEDOFHAEZHIEL £5,

o HENMER X472 DML *.sql 22 U 7" MiZiX, BDR @ SET LOCAL bdr.xact_replication = off;
AREENE kD F LT

3.8.22 NJELE

* BT Postgres D THIY — R TH 3 7 DIZHIARTOT—BD R - Ciix hizZed, A5 71k
Postgres D7 — 7NV HEDHIE XN TWMEZEIEL F Lz (RT67064), 7270 0 7F A M
%$5D PK 73 ORA-00920: invalid relational operator o — (RT67064) %ZZER(3$ 5 AlREM:
R HMEZEIEL £ L,

o V— FARHAREIR T — & X 4 T D% ORDER BY A THEYNCUH I TWRr ot 77 VB XU
Postgres DEZEIEL £ L7z (RT67064),

o difference_allow_null_updates DFRED iR - THR XN TW\W=728, UPDATE 5% % NULL IZ3%
EL#RPo/DML Y 2 A L —XOMEEBIEL F L,

o WA — Y VHBEINHET Lo Fca—F—Fr —RAZBIEL % L7z,
o I—FPRUTK T Lttty > a Y EHHLES L LA ZDL S — Xy b —IDBIESNF L,

PostgreSQL > = 11 DA, hashtext DfXHHICE L M A 7 7> 27 > a > hashtextextended Z i L
T, HiRY —H—BT7—&%2 0 LE3 (RT67167. RM13664), #+ 7 7L PK DFNIHD Y R MIEEL
TR HD, 77— BT ER S L WS HEZEBIEL £ L (RT67064, RTM14145), - AN
T — R T E WA, LiveCompare i v o a Y2k %EHIEL £5 (RT67042), - 7V~ K
IREEDI D F DI HFHBIRF X . min_time_between_round_saves B &E L2 WHEEBIEL L,
NI = VAPALELET, -#EHBLOI7 ) —DfEon Xy /patEINE Lk,
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L]

Oracle I% parallel_data_fetch (RM13714. RT67042. B X IFRT67064) ZHHK—F LTWARW=
B, RO 128 F 5 7L TH 34, parallel_data_fetch OFEZHEBIRNCER IR D F 5
7,

EITR[RER 7 7 ¥ RORAE. WHEERRERIT. BLUOH—DtEKty > a Y THRIETE 2 2ZR08EN
(integer 705 bigint NDF—&X X A4 7) (RM13664 3 X U RT67167),

HEFTIRIE N — % ASCII 2> % Unicode ICZE L £ L7,
SRR T e — LT a L AN—DREEEH L T,

TR—r TR AN=05 1 — b+ L HEERRI R HIBR L. #5802 BN % L7z, Python €Y 2 —
L TQDM> = 4.16 BRI AIRERGE. 7 un—oL 71 7L 2N BINOFE (B3 zZ2ZR0
YA IN-EHEMELE) MFEREINET,

—INADREENTVRHETH, HIREINZ TEDT — 7L DOEIT X - TFut 2D AL
méméﬁ%%@mbibko

T—INDRARTF =X ERET 30 n 7 OFME % INFO 705 DEBUG 12§85 L E Lz,
< =27l (Ctl-C) E7-ZEEhMr (stop_after_time) BFRAET I 0BEEZ ST,

WHF =R T 2w FEREELT, ZIRHBEORT7 - REHELE LT, RTLALT—X Tz
FIEFT 7 IV P TEMICR o TWE T2, parallel_data_fetch = off ZRET 3 Z ¥ TEINZT
ERS

fIha—ANThs, 2FD, ZOxminNL PV —2 a4 I VIZBEEMT STV R2 o7
MEZEBIELE L7 (RT66906),

Z e © LiveCompare (&, [TEOHMOELHRZ B TE 2 X351k L7, HBIE I RTD/ —FK
PORRICT =22 72y F 3522 biTbhiEd, ZAUTED, arer¥+ X ERBR—RF%
3 Y TN OMSTHY R— b ENET) BIXEKA TV = —HEhHioA T aF LDV R b
WKEDWT, TR OFR—E R cE 3, #HLWE 2— vw_consensus % LT, LiveCompare
OEEDFHME R TEE T,

B LW —iEE all_bdr_nodes SBMENE L7z, ARNICT 5L, 2 —FIEBDR / — FZET
Initial Connectiont2 > a DA %HEETZE, LiveCompare {Z BDR 7 7 A X —ANDFTXTD7
7547 —FEEBLEEROV AN EIEKL T, bdr.node_summary ¥ 2 —IZFREND X
512, LiveCompare /& — F DSN Z{#H L TFXTDBDR / — FICHERTE20ENRH B Z LI
J—bhLTLEE N,

B LW —E%E consensus_mode 2NBIMEXNE Lz, Z4UE, T — XL THEN RO - 55
W DR (£721EBDR / —F) BIELWE RARXNZ30EREL F T, simple_majority 7=
% quorum_based IZF A Z N TEFJ, consensus_mode = quorum_based DFE. HTLWVEE
difference_required_quorum (0.0~1.0 DfH. F7 4L FF0.5) BERBEINET, 7741 M
consensus_mode = simple_majority T3,

F—RREPBEBZGECaAy 2 FAPELWERERIE — FERETERWGEIIALS
B LUWERE difference_tie_breakers #iBML ¥ L7z, LDy ~XUIH VR MTHBEHE
BHH ET (. difference_tie_breakers = nodel,node2), ZDH|TIX. &2 3 > nodel
Connection 3 X If node2 Connections #.ini 7 7 4 /L £ 7=1% bdr_all_nodes = on TEF L.
Initial Connection DA% EFK L. nodel 3B & U node2 ZHZXN% BDR / — FHZIZT 2 H4EDH D
¥, 774N MTIE HEEA TV —h - BRI EEA,
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ZITLHR T, Hhit 7 > a VAN TE) & ThH) DA oERADHFRATE S, 12— 05 %kt
X Left Connection ¥ Right Connection ZEFR T X % X 51 MuAEMMEDS MR XN TV E 325,
LFED X 512 difference_tie_breakers DERMDPBERILHCIL 2 O/ TF, DN, T4 #
WEEICEZATL == ARENTVE LR, 2D, HEESEBENEMIR > TWBEHEEIXIEL
W BRI TWE LT,

ZICH T, PostgreSQL TE(ET 2555, LD 1 D721 PostgreSQL & iz 3 Z ¥ 3AE TS,

B LWEE stop_after_time #5E%E LT, BT LiveCompare Z FEICHIITEZ2 L 51ICLEL
72 77 AL N TlX, stop_after_time = 0 | LiveCompare 2 HEINICIEIE LRWZ L ZEKL £
T (=27 1®D Ctrl-c IZ& 5 TDHA), LiveCompare X, TRTDHEIC Ctrl-c ZfH L CFHT
{ZIET&E %9, LiveCompare 23 FH X 721X HENTHW S N8 5 2CBRRL, av Y F5 42T
Gl LTty ayIDZET I THMATEET,

FrLWF—7 ) difference_fix l&, &7 —XEHTEITEIN (FREFFEFT LIS 2 L) EHER
DML LiveCompare %, Kl =5 — (FET25E) TN LES, A2V 7k applied_*.sql iZ
. FAUEABEADML 3&FEN5 L5k EL,

LiveCompare (&7 — 7 VOFIAEEEZ T — 7 VDA R T —=RIMRFT 5 EDICHRD E LT,

EBIEY S YIS arDRA LRAR Y T % 2000-01-01 225 2010-01-01 ICEELE L, ZH
ZBDR IR L TOABEMTT &It 3.6.11, 3.6.11 LIETIE. bhiceArrA4 v oo ay
bdr.difference_fix_xact_set_avoid_conflict 23MFEH XN 3 7=,

HEMEIE RN > TWB5E. BDR 7 — X X— 22 bdr_livecompare L U 7 —>a >4
D UMARBEIER I N TWHEEBIELE L,

Y — 5 — 7T e ADEFEICHK T LR WATREMED D 2 EZEIE L £ L,
CI : Ubuntu 18.04 LTS A} LiveCompare 2S» 77—V 7 b AR EINBZ L H IR D FE LT,
LiveCompare (X, 7 Z 2L ¥ Postgres DIBITBLOB 7 4 — LV FE2 VP R—-+ T2 L3I DFELT

mAHINMHE: 2 — % — X, M7 PostgreSQL £ #t (RM8939) T 7 » ¥ 7 ¥
a ~<livecompare_schema_name>.accept_divergence(session_id, table_name,
difference_pk) # FHTHUHT LD, FEODHEDHEODHF = v /7 2{EILTE=
%9,

HERMEORM : —HEDRWITT min 32 ERZDOHF = v 7 TEHE INE. LiveCompare 13
FryrRFEIRL, ZREHEREEL LT -2 LET (RM10964),

FEEFINAEE  HEMBENEH S NR. B oy V7RI xmin EE I NG5G BIERICT
DEBINT-Z e ZEKLUE T, LiveCompare 1%, HHiE% FFZ (RM10964) £ LT~v—27L %7,

BEIERATRERFERY © BEMEEDIER ICHA S iz, FEFERIC xmin BEE I TR THHHK
D> TV B 5E. LiveCompare I3FBZEIERAIREL LT~ —27 LE T (RM10964),

LiveCompare (&, DA WEEIZa—F=0%R L. BEXH2585F>0% ) X—>ra—F,

TARTO EELLELDRL. T —T VI AR —ITT AV =BT —F
Jl<livecompare_schema_name>.settings ICIRFEX N2 kD12 D £ L7,
B LUW—iERE difference_check_nap_time, HTLWEDF = v 7 A7) ¥ N EHAT 28I, =

DNF 2y 2T —H—HRY) =TT 2WEEHIAL %S, 77411+ 58, BDR3DT—7L 1Y X b
ZVER S % & %, LiveCompare I3 EF —7 4 > a vy 2HEELEEA (RT66502),
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L]

LiveCompare (%, PostgreSQL #Z#ei2xt L TDA DML 227V 7 AL 5,

BHENEIEDE R334 (difference_mode = live_fix ¥zl difference_mode = offline_fix).
1E LW E#5E23 PostgreSQL TH % Z L BB T,

X2V 74 OMEZEIE 77K TRTOY T IANEYNITIHENS X518 %L
7= (RM12530),

FHIFEDHIZG e LTSNS EOREZBIE (RM12530),
b =2 — vw_differences DF|ZDREZIEE (RM12529),

Ny ¥ a BT T — T ADPAREHE SN TWMEZEBIEL £ L7,

BDR3 D7 — 71V Rt #{EKT 2354, LiveCompare 1. £#E#t & H#6t (RT66502) Difi /5D BDR ./ —
RICBEMf I SNT0EL TV r—>aryty POEBIOAEERT L5 DE L, - 8—T 1
Ya b &N T —TNR=T 4 a v ERER—T 4 T a Y PERBINTVESEEDOT TV ZA D
MSEDRIEZBIE (RT66499), - HEfHiDN) F—2 a7 —701 ) 2 FOIEROFIEIZA T v Foa 7o
FEELRELE L A7 70D a—T 4 Y IBIUOXFHIANY R BT 2MERBIEL ¥

L7

LiveCompare i, BDR TL 7V 7 —> a VA VPV EERB I UOHHTE LS, BDRAA—Y 2 U
3.6.11 LIEDHE, LiveCompare Tl&, BDR B bdr.difference_fix_origin_create(text), bdr.
difference_fix_session_setup(text). bdr.difference_fix_session_reset() & & ¥ bdr.
difference_fix_xact_set_avoid_conflict(Q) ZHHLTL VI —> a v 4 ) OV EMEFELT
3572912, bdr_superuser HEfR % #7021 — F 721X PostgreSQL A — 83— L — ¥ 23N E T3, BDR
N—= a ¥H 3.6.10 LHTDEE. LiveCompare Tld. PostgreSQL FA% % {#F L PostgreSQL L 7'V
r—>ari )Y vEMEFEITT 572912 PostgreSQL A — 8 — L —HRETT, TN DEHE,
LiveCompare (L 7V 77— a VERITEZEHL L5 LEF A, (RT66192 B X X RM11000),

LiveCompare (¥, BDR /pglogical NO—EMDRMTrHL TV r—>a A VIV IiFRE 72 v
FTEZET, BDR - 3 U533.6.11 LIEDE . LiveCompare Tld, bdr_superuser #FR % &>
I —H F 721 PostgreSQL A — =L —FPTHh oL TN r—2a A VD UERE 7 = v F 5 54
BE3H D FF, BDR A= 3 »H3.6.10 LU F 7213 pglogical 3 23ERH X T 254, LiveCompare
Tld. pglogical_superuser /$— 3 v ¥ 3 ¥ 2D —3 % 721% PostgreSQL R — 8 — L — ¥ 53T
POLTNr—=a A VIO UERE 7 2 v F 3T 5R0ERHY T, 2L DEE. LiveCompare
BL V=2 a AV UERE 72y FLEDE LEREA (RM11971),

BT —TNADBICT =TV VA MCHLGEF. 7T NIV A PO AR=T 4> a Y ZHIRLT—7
Y Z b (RT65920 B X X RM10994),

pglogical BEXU'BDR D7 —7 VWV A MRERT 2L ZE, LSV —Yarty bT—T7U%HIC
ERLTL X (RT65920),

ZEDFHNENY RV 275 % e EOMBEZEIE (RT65918 B & U RT65988),
0.11.0 225 0.120 "D 7 v 7 7L — FUEOREZ EIE (RT65918 35 & UF RT65988).
/N PK B & CRA PR HORE DB ZIEIE L £ L7z,

difference_fix_start_query OKEDT 7 /L MEERZEBEL T, HEMBIE NS 0¥ ¥ a v To—
NeT—TVOMEBEEHEIEELE L, ZhUE, BEDODHZ MY T —2ERTEZiC&D, 7—X
N— 2L —H = LiveCompare THEHIN2FFHER —ICT 7B ATERVWE S ICA X —I1TTD
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NEF, 2OFER. FLVWESEDZ—FIZ. n—1%2F7—7AFEE (RM11000) 1AL vF I ¥
MTCELZ=—ABDH %I,

LiveCompare 737 — 7L U Z b Z{ER L 72#%. LiveCompare 237 — 7 /LD w7 > K = BtA S i
W2, T ADHIREINT D AFXF—~DEEPBHE LD T2 75— A2 L % L7z, LiveCompare
E I Y Y FORNCT — T NCET 2 XX T =2 %2 F =y 7B LXCEHLE T (RT65918),

pg_replication_origin_session_setup DFEITREDORIEZIEIE (RT65988),
A PKHEOREDREZEIE (RM11340),

T—=BR=RZT—=I DT —=TNADDIGE. T—TNWOBART =R T2y FFTELEDNT +—
Y YADMEEBIEL £ L7,

BT = v 7I1F T — 7 ) difference_log ICREEREIND X 51272 D ¥ L7, ZAUuE, K ofFEE
L HITET 2B AEDT OO REZRIEL £F, ZhZROEVE. XRDOVWTALD R
T—RAZBEBETEET,

BREEA D) BV MmHEINZIEHL D TF, difference_mode = live_nofix F 721
difference_mode = live_fix D, LiveCompare IIfGiiCiE T 2 T (UToMDO R T — &
2% BR). FRERANE (L FIIVOREIC X DERATEE) ., SHF = v 7 ORIC X R
3T2FTC, ZREPHF vy 27 LET min_time_between_difference_checks DFE THEALAIEE)
difference_mode = offline_nofix ¥ /-1 difference_mode = offline_fix DA, HH X
e BRI Ik e R h g5,

K%t (P) :max_difference_check_attempts DZE%HF = v 7 L /=%, LiveCompare (I F
Ty Z%EIEL, ZZk#te LT~v—2 L %7, difference_mode = offline_nofix ¥ 7z
difference_mode =offline_fix “DFE. HF = v 73 MTbhinizd, MEINTZRETTN
TOEBIIAFNE LT -7 ShET,

A7 (A) :max_difference_check_attempts IZi# 3 (I, LiveCompare 23725538 5 1FE L 7%
WZ R LGS TEMA D7 — 2 XR—=XBT—HELTWw5), LiveCompare lFFF = v 7 %
{FIEL., ZHE % Absent £ LT~ —27 LE 3 (MATDNN— 3 ¥ Tld, LiveCompare 3757 7 —
TAPH LI ZAXZHIFRLTVWE L),

FAINTUVWEEA (N) (EWIIHE SN E L&D, LiveCompare (&, L —H 2 HENIC
BETEZ2EVOBELHIRBRL TW2 =0 (RE difference_statements B X /% 721X
difference_allow_null_updates #/M"LT) ZOEWE HERNIBIET 3 Z 2 3 EIhTVWET,

{EIE&EH (F) :difference_dml_right ®7 4 —/L KH» 5 DML Z#H 32 Z 212 & D, Right
Connection @ LiveCompare & & » TAEBRNHBIIEBEXINE LTz,

I >— (E) :LiveCompare |%. Right Connection IZ¥fL T7 4 —/L K difference_dml_right %»
H5ODML 2 T2 TEHVWEBIELIS S LELEDS, T3 —0KELELL, TF7—Xv
t—21E 7 4 —)L K difference_dml_error ICEER SN E 5,

HAOERDO R ¥ —< D HEZE | 2—37 Output Connection % LIH{D LiveCompare N —3 2 &
THEHINTWET =X R=ZIZKAL ¥ P LTWBHA, LiveCompare 13 HEHICA X —~DEHE %
NYRALET, 0.11.0 TIE, LiveCompare (I A F —<ZHEM L T35, 0.12.0 22 51%, EEZ 2
F—~vOLEBEDAZEHAL, 21—V 722/ LET,

Ani 7 A6 DEy T a VEEEWNT 25— 7L connections B XU settings BIEK L £
L7
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L]

HABOITRIEROWE TR ISON ¥ LTIRIFENZ L5k E L,

xmin 21T OHIRRINAE L £ 3

fTOIIRS (ctid. xmin, origin) % JSON & L TIRIFINZ K5I D L7z,

BEATOMEZ O T F X ML NA FV F— X 2HK00, B XUEAFID DML 23eE SN E Lz,

T = T ZEBATOS T, null fH, £7213 bytea B PK & HI23720WI5E DR UHOHIF ZIETE L
F L7, Fid. 7= 7NV PKR3H o7, PKICHRDIKIDNFTN0h D - 72855,

HLWERE difference_mode 2GBIME N E L=,

offline_nofix : LW RD T —7LIZiZn — R o TWiW=o, ZRIIFF v 72X ER
Ao BWIEREXINE TN, BEEINTHA,

offline_fix ! IO RD 7 — 7 Iid 0 — R23hh o TWRWD, ZRIEFHF 2y 7 ShEd
Ao BV, HoOd o728 FiZ Right Connection THEB I MBIEXNE T,

live_nofix (77 #/L I) [ LiveCompare \&, HEENRD T — 7020 — F230hoTnd EHEL
TW5%7:8, LiveCompare l3ZNHZHF = v 7 LT, ENBRBEERDLDICRBRoT0ENY
IR L F T AKBHRBEWVIIME SN TVETH, BIESOATVEE A,

live_fix : LiveCompare i, RO 7 — 710 — K290 > T0d EHELTWS 72, Live-
Compare lFZNHZ2HF = v 7 LT, fMREEGHDZDITRBoTW0ELE I 02l L ¥ 3, K
B LTy —2 SN TWAHE, ZRIEIREBICBESNE T,

difference_recheck D X F ¥ difference_mode X ~¥— Y ¥ N F L /=, difference_mode
= offline_nofix &~ v 7 X 1 /- difference_recheck = off B X f difference_mode =
live_fix IZ~v v &N} difference_recheck = on OFEIE,

difference_mode = offline_nofix ¥ 7z1% difference_mode = live_nofix DHFH. F2iX
difference_mode = offline_fix %7213 difference_mode = live_fix DHFHEICHENIIZEH
ENZ5E, DML A2 Y 7 b T LiveCompare 12 & > TARE 415 DML A7 — k X >~ OFEEHE % Hill{#
FTEH LW T —ILERGE difference_statements 2B X N E L7z, difference_statements
DIEIFXD B H T,

all (74 1)
inserts
updates
deletes
inserts_updates
inserts_deletes
updates_deletes

HrLwr o — NLRSE difference_allow_null_updates (F7 4L F on) DEMENELT. 2
E. EZH L R— M EIZEHFEIE T UPDATE SET col = NULLZZ¥Da~y REFA[T 30 E D H
BEIRELE T,

Lo — N LEE difference_fix_replication_origin 2SBMME N E Lz, FETHREZ N
WA, pglogical 3 38 X U/ %7213 BDR 3 LB D 729127 7 #+ v b THEIIC bdr_livecompare
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WCRE SN F F, LiveCompare &, IELWERICKEDOL SV Fr—>arF VI UBHEEL
WIS EIIMER L, difference_mode = live_fix % /-1 difference_mode = offline_fix ®
Ba. SOV 7N r—2aryF VY rEERLTIXRTOHS DML BEZEMAL $7,
LiveCompare 23ME T 2L 7V —> a v 4 ) o Uik, HEEZOMRIEL AJREIC T % 72 DI H
RENFERHAD., HEICILC T, SELECT pg_replication_origin_drop('<value of setting
difference_fix_replication_origin>"); ZfHL CL V5 —>a vy A VIV ZHIFRTE 2
CCIHERELTLEE W,

FLWZ o — N)L&EE difference_fix_start_query BN E N EF L. ZHIEH
SV aryORBRICEFIR, ELVWEROEVEHEMNICEIEL ¥ 3, BDR
3.6.7 LLF% TIlx. difference_fix_start_query 7% 2% ® ¥ & . LiveCompare (X H 8 112
difference_fix_start_query = SET LOCAL bdr.xact_replication = off; % &K & L %
3, LiveCompare (X, difference_fix_replication_origin TI§EXN/ZL TV r—>a vty
DUEREMMEEN T VYT a UOMEH T % make IZ. difference_fix_start_query » HEIRYIC
HELET,

B LU WIERLRRE start_query SBIMENE L7z, T, EEEPHINL 0T ED I LY —%
FITWHHTEE T,

L a— ULEE show_progress_bars (77 4L MMdon) ZEBMLUE LR, ZHUE, a>vV—
MU Ta T L ZAN=%2RRT EDEIDPERELE T, Ny FETIMENTT, Postgres DLLEL
TlE B XN 22 DEIC, 17D ctid BIRFE NS X 51272 D £ L7, BDR3 %7213 pglogical
3MMEAHINTVREE, MEINEENUL, TOmIin DL TV r—>arF ) Iy bIgNE
NEI,

ARENZDML 227V 7 M, WIZTRXTODML ZHE—D s ¥ 27y a YAREELZT,
difference_fix_start_query 2% (FEIZ/-IZHENIT) ERINTVWAREE, 7P 72 a>D
BHABIRF I B SN E 5,

ETORTRICZa—r a2 L 22l WEERBELE L,
HITF—ZR—ZADEFEENF 2 v ZEINTOEP TN RBBIELE LT,

EEREEEHTOL IV T —ERX=2ADHR—+, FF 27/ Instant Client & Python € 2 —/Li&
RN A > R b =T 2B D D £33, Postgres 7 — X N—RIZIIHEDH D ¥ A, LiveCompare
B AT NMCEHR LS THHRAREL £ 7,

BEAT Ny ¥ 27 =7 N5y ¥ 213, PostgreSQL & PostgreSQL D HELTOAFFAI SN TVE T,
PostgreSQL LIANADFEAFAI N T DEFE T XN TW0 255, HTLWVEUE full_comparison_mode
FEEMIZ on ICRRESINE T, L —VD3 Postgres & Postgres D 5 TNy & 2 DFHZHEINC L7205
4. full_comparison_mode = on ZHK 7 7 A WV THRINICERTE %3, BDR1BIUL2DHR—
bo logical_replication_mode = bdr D5, node_name THifi% EF% L. replication_sets
TT—T7 NV % 7 4 VR —JUHTEET,

Left Connection ¥ Right Connection DR D VT 1102 PostgreSQL IZH 255, 17 v > a
Emd5Q) THE=—XH D FET &I 1. ZRLHANDES. W5 DT hashtextextended() 53
RN ET, ZAUTX D, JBfE PostgreSQL N — a » DO HERAAIEEIC R D £ (Bl 9.4 ¥ 12),

logical_replication_mode %% ¥ % &. Initial Connection ¥ X {f Left Connection IZ
PostgreSQL D N—3 g ¥ CHRRBEEDTFEELIANY F— a v ENE T, 7— 71U 2 MI Left
Connection 2 HEENE Z L ICHERLTL 72XV, 7272 L. Right Connection Tk, ###HiD
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AWRF v 2 ENET, ZACED, BETZ /0y —OHEMBAHEIC D £F (PostgreSQL ¥ 7
2 2L, BDR ¥ PostgreSQL, BDR2 ¥ BDR3 & ¥),

I—Y—PETOEMREEENE TN TE 25 L WVWEE difference_recheck (77— /L, 7
7 % M on),

T—INAF—<DEN FHGeFF—RE) 1, BTHOWMTE72DIILER— b F—ZR—2 (57—
7L tables) lZua 2’4,

BOGH DD, ErADERIERS L R— b7 —&ZX—2 (F—7 )L sessions) Ic@ %> T
WX 9,

F—INZEBE LT DHEA—F = —RATOEFF v VONTEZBIELE LT,
T—TNVDIELWERRICE S ITRH GEDETLR— DT EEIELE L,
—IREREND BIGEDERL R— DA REBIELE L,

F—TINRRILFTNLDT 4 — L EEFHDOPKBDHBBEOHTO 72y F (REERF v 7T 5
720) BEELE LA

TORNT=TNADNY R U RIBIELE Lz,

DL ITarDNAY R Y IHREEINE L,

0¥y raryR—3xV MNEEBELE L,

NITEIE

JEFEATHEE 72 AT Ic T — 2 REANE X T 508 — b,

hashtextextended() MHHTERWVWIES (PG & t; =10). md50) 2L a— Ky > a e UTHAH
LET,

W7 7 A ADFIEL R WIHE, BUR X vy —Y LT,

2ndQuadrant CI 231 7' Z 4 V& D % 72 D HEfj,

Pt 2 4aE 3 % DSN OH K — T,

T=INBIRITT7 4 VE—DNFH,
LEIFERRATORIHNL TV r—>a vOFKR— b .
IAT4TAIHINVL TV —a

pglogical

bdr BDR # R — k

Z—PHHEHRD ) — PR ERETES XS5 ITLET,

I—HRL TV r—>arty bET—TL T4 LX—Y LTRETE2X51CLET,
SEIFRTAMFUARERL X L,

Ny ¥ aDBEFE md5() DfXH D IZ hashtext() ¥ hashtextextended() #*1{#,

7 v FIFEMBARAT— XY FRFHLTETIRET,

62

BIBEA-H—DtFaVT«ICHIBEREE



LiveCompare, 'J'J—2X 1.18.0

PostgreSQL DYIHIH K — b, - R& ¥ F7mr—rE— FOFIHAEL,

3.9 ° Appendix B

3.9.1 TGDM
tadm (ZHEFEEEDORRY TS, FHCHHEL LRWVIRD . $XRToFRE (a3 y brZ23l) dzhzh
DIEEDEFMEEZRIFL, MIT 7422 (ULTOT7TFRA ) OTTHEXEEZYV IV —ALET,
DT, BISNEREEALREREZH L WA —X—RL %3,
e 774 *MPLv2.02015-2020 (c) ¥ ¥ A X—& 22 A X)L A R casperdcl,
e 774V tqgdm/ _tqdm.py Google Inc. Z{{#& 3 % MIT 2016 (c) [PR # 96]

e 774 tgdm/ _tqdm.py setup.py README.rst MANIFEST.in .gitignore MIT 2013 (c) Noam Yorav-
Raphael, 7V ¥ FILEH,

[PR # 96] : https://github.com/tqdm/tqdm/pull/96

Mozilla Public License (MPL) v, 2.0-3#f A

ZDY —Ra—F 7 #%—2IZ&, MozillaPublic 74 2> R v, 2.0 DRV TP 27 bEINET, MPL
DAL=DZDT 7 Ak & HITHAM IR o 72355513, < https:/mozilla.org/MPL/2.0/ TAFTE £ T,

o

MIT S1rE>X (MIT)

Copyright (c) 2013 noamraph

ZHUCED, 2OV I MY 7 BIUEETEINET 4L (U Y7 b 27)) O0av—%2BIFT 5
FRTONEZ, FlfRL Y 7 by =7 2WHFRBHEENT Y —, ZhuiE, . av—, £HE, v—
DTV yva, V7 b T70a—%2EMM, P74 R BIWEREREL, Y7 2T
DIRMBITRDY TP 2 7 M- THAIT B2 &,

FHROFEEMERBIIZDO A=y a Vi, Y72 7DITRTOAV—FREKETICEE
N30 LET,

AY 7 vy 7%, it FREOBINADEEME, B X OIHREOHIEE &TH ZIUCRE X v, B
R EZBRI VAR ZHFED 2 LIS TBIRD E £ R h T3, EETREEEES X Wik
ZHBETBOTH, V7 a7 ERRY 7 2 7 OERAEREMOEG 54T 5, 2. RNETA
F 7232 OMOITAICBEFRZR . WK DR, BEEFLEZZOMOBEEICOVWTHEELTEDRVHD
ELE9,

3.9. ° Appendix B 63


https://github.com/casperdcl
https://github.com/tqdm/tqdm/pull/96
https://mozilla.org/MPL/2.0

LiveCompare, 1)) —2X 1.18.0

3.9.2 cx_Oracle

CX_ORACLE @ 7 4 + > ZZH)

Copyright © 2016, 2020, %7 278X/ F /3% OB, ZEMMHREK

Copyright © 2007-2015, Anthony Tuininga, Z5fEMTHRH

Copyright © 2001-2007, Computronix (Canada) Ltd.. T REY b¥, TAN=K, HF X, ZEMHHLE

V—=Z2BLUONL F VX TOBREME X OHEHIZ. EEOFEIZOID LT, ROZLMEH-XTw»
ZHEECHRENE T,

Y —Za— FOEEMICIE, FEROBEEESR, ZOXHDY R, BEXUOUTOREHIEZ %S 24
ERHHET, N FV 74— ATOHEMICIE, LEROFEMERR. ZO0XHFOV A b, BXULT
DHRBHRHEZ NEB XN/ 232 oMOBERNCERT 208035 D £ 3T HAMOFMIC X 2Kl =3 v
aviliZ, IOV 7 hbRELETFTAA NI a—ya yEHEEERII 0 E— N2, EE
MATEEDOLEIDEMEDLATDHEH T3 TEEHA, REFIE: 2OV 7 MY = 7ITEFEED
K UOFHEEIC X - TR F 37 AS FED HINSH§ 2 RaM S X CESEOBURINRAEE e 2
WHRE SR VIR F 7213 BURN R RAEIE SRR SN E T, WRZGATH., FEHE T ITERE X,
EHERY, FEERY. EZERY. Rl BRI, 721 36REE (RESELEY - A0z, #H. 77—
2, FREABROELEETD,. ZNOIZBEINLZWY) XOWTETEADLRWDD L L3 EE+HW)
WhHZL ST HI, R, BEEE. $RETNETRS BRELZEZoMzET) OVWThOHRETH.
BEoMimLE, oV Iy 7OERAPSEL ZHEEDRH D 5,

Computronix ®/&, Computronix (Canada) Ltd. DEFRFHIET T,

© Copyright 2016, 2020, % 7 7B XN/ E 7213 ORES T, SAMETHEIEGE 7 Copyright © 2007-2015,
Anthony Tuininga, ZSEWHRE—ED Copyright © 2001-2007, Computronix (Canada) Ltd.., = KEY> k>,
TNNR=R HFX, TXTOEFNIKETIR 10e5¢258 12 F#7,

Apache 51t~ 2X

Apache License
Version 2.0, January 2004

http://www.apache.org/licenses/

o ffifH., R, B XOEAICET 350
1. B,

e 1S4t ) 2lE. ZOFRFaXY DL a Y 1~9TERINTVWAHH, HH, BXUOF 4
AM)a—varyOEHErERT 25D LET,

o IS4ty H—) vid. BEMEITEE. R34V A RMNETIEEENTEE IC K > TEREN
T4 T A RERLET,

o WY T 4741 2 EHTEZZVT 4748, ZOIYT 47 4 &l 5, flflxns,
FREBEFOLYT 474 e HEOHIA FICHE2MOIRTDOZY T4 T4 DI=F U 2ERT S D
DrLET, COEROHWDO, THIfE 213, () EEX-EZEEZEDLS, ZRELEZZ0

64 EIFEA—HY—DtEFa)TsICHATZIEZEEE




LiveCompare, 'J'J—2X 1.18.0

MHDOHFET, 2RIV T 4 74 OHMERIIEHEZFIZETH, 23 Gi) 50% (50 %)
DFFIEME. 723X DZL OFRITHEARK. 213 Gi) ZOXIBRITY T 1 7 4 DZAHE,

o Bty (R720F TRy lid, T4V R X o TG ENLFFAI 21T 2 AN F 7213
EANEERLET,

o V=2 ZHh—2121F. V7 727V —RaA—F, XEY R, BEUOHR I A L2ELN
NORBEINBVWEERTO-DDEBR T+ —LE2EKRLET,

o [FT7T2P V] THx—L2E, a4 NEINEA T ba— R, EREIIEE, BXOMHE
DAT 4 TR TANOEEEOLHR INHIREINZ N, YV — R T + — LD E 72 138K
MOEELEZ 73— Z2EBHRTEZHIDOELET,

o TEEY i, BEYICEEND RIS EEESR R TRENZHNIC, vV —2AR T
FTO 2T N7 =L HET, T4 RIZESWTIREI NI EEMOE/EY 2 BE®T 2 %
DELET,

o MREZEEY) i, V—RAEXEHLBATY 27 b 74— 210063, FEICESS (¥
BIRET %) MRELGE. R #bor, FRIZOMDBIENREL LTAHY I FLDEEYZRT
FEM e ERT 25D LETEED, K74 RAOHND D12, IREZEEME. ZOEEME
L IREZEY D S DBERTRER L 2 TH 5. BRI ZOERB KCIREZFEMDOA VX2 —T = —
2RV 7 (FTBARTAA U F) T2FE e aArEEA,

o TEHHk 21X, FEWOEE £7213MEMNC & o TEEHEY)IZ inclusion 72D ICERIINC T A4 1 Y —
WKIRHINEEDOF ) O FNN—Y a3 ¥, BEXUZOEENE 121372 DIREZEEYANDBIEZ -
FEMEEOEREDEEMEZERT 2D L TEEMEITEE IR > TIRIET 2R 21>
HEANe ZOEFROHNDIzDI1Z, TR 2k EFXA -V Y Z VRN, V—Ra— FEHEI T A,
BLOHEEW S 27 A TOEEZELN NS IREINLZN, T4 o F—F 713 FDRFHIC
RESNEHH0E 7 +— 0BT, O, TLFEmMCL2EEE2EKRL T IEEYOHKRE L
OREEFHNE LT, 9480 —1C&o T, FRETA LI —IcRboTEBINE T, FF
MEFTEHE IS & > T IFCidvy) EEFC—I7 XN TV ELEMTHEEINTWS I 227 —
Ta IREE T,

o THEE) & F4krH—b, Sy I —DHMEZZITIMD, ZORIMEMHAAEALFA
FLRBEAZERT LD LET,

2.Copyright 74 £ Y 2D 5, ZDF74 Y ADFRMIIEN, a2 Y a—&—1F, IREEFEHED
B M, KB B, V7748 VR BROFEB LT 20 LS RIREEFMZ Y — A F 73 F
TV M7 A —LTRMLET,

BEERF A RADNE, ZDFA4 Y ADFEHITHN, Fa Y PU B a—&—ld, BERIZ, K, t#
S, IEMAR, R a4 vorT 4 70— BUEAEE (2027 > a VICEEEBIN TV EHERIRL) K
oA £ A%t 5 make, TEMOMER. Ik7E. B5e. 4 VY R—b, ZOMOEE, ZOL>%F71 LR
2. BEMMEOAZIZEME L OMHAGDLBIC L > THITREINZEMEICL > TI A &> A0RERE;
FFRERICOAFHINE T, TD XS REMIEH XN /MEf. 1EfhF 723 EMICHAA FN-HIDE
BEREFGHRETHI e FRT I VT 14714 GRRCBUY2MHEEEREEIKFEEE) L
THHRDEEILEEE, Z0EDIIDIA4 Yy AD T TCHEINERHT A vy AFDIE. 20k
SRIFARPREIN AN ED > TR T T2d3DELET,

4. A, ROFEMZMHT-THE R WEOHBICHIrDHT, V—RFRBA T2+ 7 +—LT ME
mE B ZOREEHD AV -2 EROBRHTERE B X CEEMTE XY,

3.9. ° Appendix B 65



LiveCompare, 1)) —2X 1.18.0

(@) TEREZIRIREEFOMDZEEZIIZ. OS54y 20av—2EE83 30BN H D 9,
ZzLT

(b) ZHELETZ7 7 ANMTE, 77 ANEBEE LI 2R HERBNZRREE L HEDRDH D £
I, £LT

() BT 2IREDDY — A7 +— LT, EEHE. Fidf. WIS, BXUEBEYDOY — X7 +—4h
DT NTORIBEA S . IREMOVATE 55— } 2 b BIHR LR VBRI R RS . T 5 B85 b
F3EM; Z LT

(@) 1EROBARD = 2 LT HEA 7FAF 77 AADBEENTVEREHEE, T4 AP a—
Y a v AIREMEMCIE. ZOXSREH 7 7 A NMZEETN A IRBEAOFAND AlfERa vy —%
EDIZNENRDHD ET, ROEGHDPL D 1 DI1XH S, Derivative Works D 8— b Derivative
Works D %— + & L CHIAR X172 NOTICE 7% R b 7 7 £ LN, IREZFEY & —FEcij it 335
B V—RAT7 = LEREILEN, F7213. Derivative Works 12 & o THEBRE T 4 A7 LA NT,
ZDEIBY— =T 4 OBEHDBEERRINZHEITNDOTSH, NOTICE 7 7 1 LDOHNEIXIE
WIREOAEZEHNE LTED, F4 Y AEEBLREVTL IV, 20 &5 REBHMOREGERD Z
A Y ADEB L FERT ZRWIGE, EEYMO@EH T ¥ X MIMA T, £21%EBMe LT, Bifd 5
IREZEEYNICHE O IR E@EHMZEMTEE T,

o« BIFICHBEOEEERZBINT 2 28T, BEOHH, #H, /374 AN Ea—Ya vl
DOBMERIZRELEZ 54 AEHRBRTE N TET 4 ANV ba—Yay, ZRSD
BE. EREA T 4 2 A HMEIN TV A EBICHEEL 5,

5. DR, BHRINCHIBEDED D72 VIR D . BEEDZEEYNC inclusion 7227 £ £ ¥ ¥ —ICE XY
IR L BT, BIMOSER LT, 2074 by ADEMIEVET, Filichrrb s, R
DWHRB5TES, S EBICBE LTI A ¥ — it LD 5 4 & > R OSEICBELET 2
b, BETBZZIHDHDERA,

6.5, ZOIA4 2, fEFDOA VPV EFHHL, NOTICE 7 7 A vDay T vy 2 BT 2B0E
H BRI I KBRS R IRE. SA4 o —0DiE., fE, y—vx~v—72, £-E388%
FEHTA2 8 —Ivyaryz2E2EHA,

TARED BB, WAL TERE N, EHTEELAZWVRED, 743 =&, WREZIIEREZMD
I RELEBERZMD T, TBIREZR) CEMEZRMEL T, &4 b, HRE. EamtE. 38 E
D HIAN DB EMEDLREE ¥ 72135540, BRI, (FOMH £ 7213 AR OB U % HIk 3 2 BT % Bl
THW, K742 RAREDLSHFIOMEICHEET 2V R 2HVET,

8. BT OHlIR, FETA GRREED). 2., Z2oMMowrR 255180 ThH, BHE ERNBLO
EHABBEITAEZY) TERINEZWVRD, FLEFRTERELEZBEERE, Wk A4 XY b HIEN
HEROT T, K74V AOBR LT, $RBMEROFEHEZIMERATRELOAELF Yy 77X —DE
B, MR, Rl RN, RRERMEEEZEDEE (DhADEEK, tFodblizEthInsic
FRESNRV), TV a—XDOMEEIITFEEE. £33 Z20M0H 50 2 BENEE £ /2138%K). £
DEIRAY PV 2—X—IZZD K5 RIEEOAREEIEN SN TV EHATD,

9. fREE F 7 XBIMBEEDOZIF AN, EFE 2132 OIREMERZ HEA T 28, BEMKIZ, R— b, R,
I, B0 R —HT 3 ZOMOBEERBEE L /73R DIREEEZZ 0 Ah, Be2iE
RIBZEDTEET, 212U, Pr2BEEEHAT 2HE,. BREHRE ioar by va—x—1cbo
TTIERL, BEHMEHFOEEBIUBEHOBEMOBETOATET 2N TEXY, $-3dk
MZD XS RFFEEXEBMO BT EZIIAND L WO TZD X 5 REBE I L TEFRE TR,

« MR DR T

66 EIFEA—HY—DtEFa)TsICHATZIEZEEE



LiveCompare, 'J'J—2X 1.18.0

3.9.3 Psycopg2

psycopg2 137V —Y 7 M7 = 7T, FreeSoftware Foundation {Z & D /3B & £1CTu» % GNU Lesser General
Public 74 £ Y ADFRIA, 74 L ADAN=Ya¥ 3, kF (A7 a>rT) ZRUEDN— a > T,
AL LW ERIEETEET,

psycop2 ZEHTH 2 Z e ZHFRF L TR SN TV E T2, RAEEDH D £8 A, FHEDHINIHT 2 M
WERITEEMOBROFIHZ ZH D TR A, FFMIZDOWVTIX, GNU Lesser General PublicLicense % 2 H&
LTLEEW,

X5, Faliafls e LT, FEEE X, 207 m 5 L% OpenSSL 74 77V (F721% OpenSSL & [F]
L4y REM#HT % OpenSSL DBEIEN—Y a2 y) VY7328 252, 2202800 V7 &hi
HAGHLEZEHMLUET,

OpenSSL LN THA XN 2 FTRTDa— RIZOWT, H5WW S T GNU Lesser General Public 7 4 & > 2
RS DBERDYET, ZONEHERLTZ 7 ANVEEETBHE, COfNETZ 7 A LDAN—T a >
WHRBRTEE A, BEITIEFBIDD FEA, €5 LK RV, OISR T— R XY b eN—
JarvhrLHlRL T EIWV, T 7 L5DTRTDY —R T 7 4 )5 2D exceptionstatement % HllR 3
BEE. T THHIBRL 29,

psycopg2 ¥ ¥ %12 GNU Lesser General Public License D 2 ¥ —%ZI}H > TW 23133 TF (doc/T 4 L2
MU ESIRLUTLEEWN), 5 THRWEEIX, < https://www.gnu.org/licenses/ >E SR L T Z&E W,

KE>1E>X
RDBSD 74 754+ RE, »$KX— psycopg/adapter*.{h,c}I X I psycopg/microprotocol*.
fh,cHickik 774 (A F¥arT) EHAIhET,

ROY TS 27 Mo T, BRIV r—2a v 280 003HNTIOY 77 REHL. B
HICEEB X UHEEMAT2 2228 LE T,

LLZDOY 7 0 27DFA NIV EREFRRLTERYFRA, FVIFLDY 7 b7 2EFE N FiR
LTERYEFTA, 2OV 7 b7 28R THEHT 2558, MR XEHEEZ AN TV 2T
EWVWTTH, HMETIEHH TEA,

2EHEINZY —ZAN—Ta Vi FOLISRHEIS—27 T30 ERDHD, FUVIPF LDV I T 2T
THDHE o TRATIERD THA,

3. 208HNE. V—RAF4 APV a—2avhollRERIIEET A LIETEER A,

3.94 X

» Copyright (c¢) 2011-2020 Sergey Astanin and contributors

OV I 27 BIUOEETEILET7 74V UT Y7 by 27 ) Oav—2ET53TXTOANIC,
. at—. ZH, v—=I X7V v 20NEZETHRNCY 7 by 2 7 RRSFRINZ 2T ) —
THEEINEIT Y7 v 70ab—%20MH, Y774 A, BIWERERFGEL, LTOY 7922
MIHE-T, V7 v 7Oy 7 by =2 7 DR HEFFTL T,

3.9. ° Appendix B 67


https://www.gnu.org/licenses/

LiveCompare, 1)) —2X 1.18.0

FROBHERRBISIORRA—I v a ViEANE, V7 727D FTRTOAY—FREIRBIICEE
nN3yorLET,

AV 7 e 7iE, TBIKER) CRMExh230THD, BHRELEBERERDLT, BmlE. FFEDHN
ANDHEMN, EREOFIAEZELDDTED D FHA, WHRIGHICBWTS, EE FIEEEE I,
VI o7, V7 b7 OfEH, £7203FOMOEE B4 T B, B, NETAERIEZOMDITE
WKhrbbd, WhkdiER, BE, FLERFOMOETEAEAS BDTIEHD D TH A, 2020 GitHub, Inc.

3.9.5 OmniDB

MIT 74> X
453 D Copyright (¢) 2015-2019, OmniDB TeamPortions @ Copyright (c) 2017-2019, 2ndQuadrant Limited

TRICED, ZOVIZ I a7 BIUEETANET AL (VI b 27)) Oav—%2{T3TXT
DANIZ, 7V —, a¥— ZH, v—Y N7 Vva, LTFTOV T2 7 Mo T. XY 7+ 927D
fifi, ¥ 754t R, BIXWERERGEaY—, BLXUOAY 7 b = 7 ORBEADRME IR L E T,

FRHROBEHFRRBIPZIOR—I v a VB, Y7 b7 27DITRTOaA—%RE3 KB ICEE
N30 L%,

AV 7 T =27, Bt FEOHNAOEAEME., B X OHEFDOIEREFEDOHIEE ELH ZURE X
BV, RN E BRI OO A RAED R LIS TEROF F) 23 E T, WhRIGHIZBWT
b, MEEZRITEFEEEX. Y7 by 7, . 32005 NISRRT 2, 22X, RNETAE, £
DMDITBITHI D BT, WhRLFER, HE FLEZOMOBEELZEDRVDDE LET,

68 FIZTA—HY—DtEFxaVTvICEHITZIEEFE



	はじめに
	比較パフォーマンス
	ユーザーのセキュリティに関する考慮事項
	Requirements
	TPAexecとのLiveCompare

	Supported Technologies
	PgBouncerのサポート

	Command-line Usage
	比較モード
	再確認モード
	競合モード

	Advanced Usage
	修正する違い
	差分ログ

	BDR Support
	BDR監視ノード
	BDRクラスターの違い
	BDRの競合
	競合の例

	ミキシング技術

	Oracle Support
	要件
	オラクル Instant Client
	cx_Oracle Pythonモジュール

	違い
	BLOBおよびCLOBデータ型
	互換性のない照合
	共通ハッシュ

	Settings
	一般設定
	初期接続
	出力接続
	データ接続
	テーブルフィルター
	行フィルター
	列フィルター
	競合フィルター

	’Appendix A
	1.18.0
	パフォーマンスの改善
	その他の改善
	バグ修正

	1.17.0（2021-10-01）
	改善
	バグ修正

	1.16.0（2021-08-04）
	パフォーマンスの改善

	1.15.0（2021-06-06）
	改善
	バグ修正

	1.14.0（2021-05-14）
	新機能
	改善
	バグ修正
	廃止

	1.13.1（2021-04-14）
	バグ修正

	1.13.0（2021-02-25）
	パフォーマンスの改善
	その他の改善

	1.12.0（2021-02-11）
	新機能
	削除された機能
	改善
	バグ修正

	1.11.0（2021-01-19）
	改善
	バグ修正

	1.10.1（2020-10-29）
	バグ修正

	1.10.0（2020-10-02）
	改善
	バグ修正
	1.9.1（2020-08-13）


	バグ修正
	新機能
	改善
	バグ修正
	新機能
	改善
	バグ修正
	重大な変更
	新機能
	改善
	バグ修正

	’Appendix B
	TQDM
	Mozilla Public License（MPL）v。2.0-別紙A
	MITライセンス（MIT）

	cx_Oracle
	Apacheライセンス

	Psycopg2
	代替ライセンス

	表
	OmniDB



