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WHDSWHBEDIT Ny Y22 lHTE 2 X514k D L7, DUETIE. Oracle ¥ Postgres O HL#E
¥ comparison_algorithm = full_row IZHIR XN T\ F L7225, FHFEIX comparison_algorithm
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» max_parallel_workers 7 7 # /)L MEMN 2 THBZ I % FFa X M THIELL £ L7 (LIV-26),
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search_path /DX A T BOF 2 Z e N TEFHATLR (LIV-35),

FEHELZ

* BDR 3.7 TIEHEREIC 72 o 7= bdr . difference_fix* BIOMHHAZHIFRL £ L7z, T4 5 DBEEIZ Post-
greSQL A — 83— —H%Tlid37’2 { bdr_superuser ZWE & § 572, BDR 3.6 IR X 17z DML
27V TFIMIEEEENTVET, ZHEFF 2 X2 b (LIV-1. LIV-31) THHBICXNTWVET,

1.13.1 (2021-04-14)
INTEIE

* Oracle 7— & RAW 3B X OF ROWID DR — MBI F 2MEZEIEL F L7z (RT69656),

e Oracle >5DNA FUF TP 22V b7 44— KH NULL DIFEORUEOFHNEZEIEL L
(RT69656),

o NASIHFTCH 73T % &1 Oracle x Postgres FLEEH R — h ORIEZEIEL £ L7z (RT69656),

* FFE D PostgreSQL D FifJF — 7 — K & L THAHIFTT o/ FIp 5 S, HIKTEE S hkna—
F—r—AZEIEL % L7 (RT69656),
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1.13.0 (2021-02-25)

NT+—I>ZADMELE

* PostgreSQL #&Hi1C D A XN 23 LWEKE data_fetch_mode ZHEL E L1z, ROVWTNHLD

% METEET, -prepared_statements : ZDN—La YBIURURION—Ta vy DF 7 4L

rOEIE, BIHXNIZRAT— XV M EFEALTCT -4 208 LET, 7—&ZRX—ZA D7 v b7V
Y RIPNEL, BRI A T = A TENT T + =< Y R, BHT — X RX— I stronly % B
#oH L %3, -server_side_cursors_with_hold : ¥— N—{lldD#H — )L WITH HOLD % H L T
TRERELET, I 7T—XDEF v > 7D LiveCompare IEE XN B AT —K 7 7 £ )V
TEMKLINZ 72D, min ZMH L, FT—EZRX—2DXEY £ —I7 7 4 LOMFHRZ LT A HE
MDD 5, ZOME, BBONSHRT—ITNADHEDPERICZBAREER DD, 72 M eBITOY
F U AICHERE XN F T, - server_side_cursors_without_hold : #— N—{f|D % — Y )L WITHOUT
HOLD 2L CT7 =& %272 vFLE T, xmin ZHRFFTEFTH, 7—EZR—XDXEVY & —F
7 7 A VO BIF WITH HOLD & b (K< &b £9, KEZ T — 71 085E 1 EHEIC 7z 5 Al Relk
DD D7D, AFROBENT —ZRX—2IZBEDLET,

ZOMDE

e HTLWERIE abort_on_setup_error ZFHELE L2, BT DL, T—TNLOHKT YV FERK

ET B ECLT—RELEGE., ity a v 2% H1ET 3 X 512 LiveCompare 125718 L %
o T 7 AN NTEINTHE>TVET, D% D, LiveCompare i&fi] 5 OMHTEY V7 v 77 = —
ABRBLIeT =7V Ea ZEsk L., BHLET,

¥ L W& E abort_on_setup_error D 7= ® . 3 F setup_max_attempts B Xk f
setup_min_interval_between_attempts IZFEIEXNFE L=,

1.12.0 (2021-02-11)

Hitkee

B L WEE session_replication_role #FEEL F L7z, AMNCT 2L, BHRZ VT MDIETHET
session_replication_role % replica IZERE L 3§ (RM20247, RT69742),

#LUWVWEYE split_updates #HEL E L7z, AT S, UPDATE X7 — b X ¥ b Z2XHET 2
DELETE 35 KX (F INSERT 27— b X ¥ MIZEIL £ 3 (RM20355, RT69742),

LU WERERE fetch_fk_metadata . FFEDEHTHEF —ICBAT A2 XX T —XZFUET 205
PERRLET, T7A4NLNTEME>TVET,

U W—ikERE oracle_fetch_fk_metadata, Oracle #fi® fetch_fk_metadata DES F — N —
24 RLET, 7740 hTHER (RM20244. RT69656),

B LW—fREE float_point_round , {FEI/NMIRIEZ LT 5 & ZITHEE S N7z 10 EETALD 5
& 51 LiveCompare I8 R LE T, 7 7 4L M THINTZ > TOWET (RT69381),

1.2,
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HIBR S N 7-tae

o —fix FEITE—FEHIRLE L/ze 22— —1&. LiveCompare 234K S % DML X7V 7 b RS
52 BEIDLET,

e LiveCompare THERINZEA A2 VY 7 M2lE, BT difference_fix_start_query b & 4.
DML %A T 21T — 7V OFEEEZRET 2 LD L

 comparison_algorithm = full_row /¥ parallel_chunk_rows #EE L, T XTOHEH TLLE X
N377 /7 aY—h PostgreSQL D&, T— IV EEBOV - —HEILET, T—7 WV 0E%
X T 5 121F. parallel_chunk_rows = 0 ZFHEL FT,

e EPAS #HERT A L ZIZT AT L RAF —< sys DT — 7RI T 2 (RM20392),

» max_parallel_workers D7 7 # /L MEZE 255 4 IR L E L,

INTHELE
» comparison_algorithm = block_hash T, XTI LAY —H—2 UL CTW=TF—XF v > 7 I
EDRDBIGEDNRT +—< Y ADKFEBIELX L,

« custom_dollar_quoting_delimiter ®F 7 # )L b D T ¥ X LA E N2 X FH|HRIK T, FIPS
MIGD ARV —F 4 > 7> 27 LT LiveCompare 257 7 v ¥ 2§ 2@ EZBIEL £ L7 (RT70032,
RM20378),

» oracle_ignore_unsortable ¥ 72l% column_intersection 233X TDF|ZHIFRL TH. LiveCom-
pare DHEZFEATL X 5 & T AMEZMBIEL £ L7z, BTE. LiveCompare 3N HD T — 7L TODL
EHRIEL, @YX ve—Yk0 iRl E T,

* LiveCompare 7% custom_dollar_quoting_delimiter ZfffH L CTPK{EZ XL CWiEW\Wa—F—F —
2EEBIELZE LT (RT69656),

» --recheck E— FT LiveCompare Z %179 % &. HFMN IR ZDICHNRAF —~<Dfil#2348
BONBAREENDH BZNNTHBEIELE L,

1.11.0 (2021-01-19)

KE

¢ LiveCompare |2 & o TEMEX N5 DML 2~ > FOJEFDOH L\WERE difference_statement_order
. 77 4L T delete_update_insert IZEXEXNF T (RT69742. RM20245),
* EnterpriseDB PostgreSQL Advanced Server O 7R — b - EPAS 13,

e CentOS B L UF RHEL ¥ 27 4 T® PostgreSQL 13 D% v 7 — Ik,
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NTELE

o F/NPKAEDERC T — X DEBEBICGELEI—VILDHBEKRKPKEL D KX WEDIZH — VLN EHIH
{EENTWRWES, AT D — Y ML X F 323, 207 — X137 (RT69742, RM20249),

e LiveCompare % logical_replication_mode = pglogical @ & = (Z Initial Connection &
node_name ZFFA] L TWARWANZZEEL E L7z (RM19795),

 LiveCompare 7% schema_qualified_table_names = off D ¥ EZHEH T2 D Tld7 <.
schema_qualified_table_names = on D ¥ = 25 il Y 1T oracle_user_tables_only = on
IR L TWANTRBIEL E Lz (RT69656),

* comparison_algorithm = full_row D&, XFHIDEYNC T + — P ENBOANTZEIELE L
7= (RM20251),

XNz DML T FEH DTN B[ H XN R WA ZEELE L,

1.10.1 (2020-10-29)
INTIEIE

s JHARXR X F—E T 2 v F 72— XTITbI b, T —TINDERNBIURKTFA) F—EHD T = v
FORT r—< A%\ ELZF L (RM19681, RT69088),

o tiiy T a Y EHEMTE, EfTE— F--fix BXU--recheck 1. FILX I ¥ —nN—TarDif
&, BlD LiveCompare N— 3 > CREN/ER L7zl v & a VI UTEITTEE T, il ity
> a YA 1.10.0 TER X, BEED LiveCompare % 1.10.1 127 v 77 L — KL Th 5--fix BFELT
L7eBmE, £y a YBFAU XY vy — =2 a Y TERE 172728, LiveCompare l&--fix E— KD
FATEFILET (RM19686, RT69088) o

e LiveCompare X X 7 — & C Row Filter ZREFT 2 2O —H5HNFOMEZEBEL X L%
(RM19682, RT69088).

e LiveCompare D7 7 # )L s D RV T 4 —7 4 > 7 XY LF (custom_dollar_quoting_delimiter
PRESNTOWRWER) DEE SN2y ¥ 2 XFFNTR D £ LIz, FITHTT ¥ X LREMEIE
XNz, ity > a Y EFEBATEEHATLEZ (RM19684, RT69091),

» custom_dollar_quoting_delimiter D% E% off THH/RINICEINZTE 2 XS5k EL, D
F D, LiveCompare X7 7 4L s Dy ¥ a XFHZRXY D XFe LTHEHLE3, (RM19685,
RT69091),

1.2, A—H—0tF*aU T« ICEHIZEREE 15
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1.10.0 (2020-10-02)
HE

o HLW—ELE custom_dollar_quoting_delimiter . Postgres DML 2~ REAERT % & 1T
FH %253 2% LiveCompare IZHR L $3, fE SN TWRWES (77 4L 1), LiveCompare
37 R AR AR LT FAGIAFORXYID 37 LTHAL 3 (RT68950, RM19159),

+ LiveCompare (&, v > a YORIIDFEST (v a EK) L RDFEFT (resume. --recheck F
7ld--fix ) OMICHESHEHBEDLEINTVWARNVWILEF v 7 T2 K51 D F L,

e Ny 775V RERFERDY 2Ly 4 ¥ K THEITHIZ LiveCompare % Y 7 MIEILETE S LS
27D £ L7 (RM18564),

INTEIE

o 21— —73 apply_on_the_<node>.sql 7 7 £ V2 HEH L CFECTELEZ®EAH L%, --recheck
£ — K THEATHIC LiveCompare 2527 DBEEL L EH L TOWERATL

* LiveCompare % --recheck & — F CHEEMISE1T3 % &, apply_on_the_<node>.sql 7 7 A JLIZHEHL
N7y PUDBRREN, vV —IEWVBEOHBEBNIRRINE T,

e VU —bta—TZHOMEDND 3 L integer out of range TT —2FAET 3,

1.9.1 (2020-08-13)
INTELE

c FFEDT T v b7 4 — LIZFEELBROVATREN D B % POSIX ER ML £ L= (RM18197),

e N—TF 4 ¥arREINET—TINBNHET I EIL, P —DBT— TN T4 NR—FRELT
R—F 1 ¥ ar&HIBRT % 2. LiveCompare 3¥ AR —FT— L2 7 4 LR =N DEFRL D
TRTOTOMFEZHELET, ZARBEXNZ L, (RM16912),

1.9.0 (2020-08-06)
HirkEe

o FGE full_comparison_mode = on|off {ZIEHEREIC/ D, HT LW block_hash 713V X LFRE X FF
A3 2871 LWELE comparison_algorithm (B Xz SN F Lz-Z0UT X D FART X TS50 %D 8
T A= VANRMLELE LTz PR=FEINTVWE 7L ZLDTERBY A MIRDEEDTT, -
full_row (#\> full_comparison_mode = on X[AU) : Ny ¥ 2 B L7/THE 2 EINC L £3,
FloNY Y 2RIFL TV B 72, 7— IV 7E SN D £3, € parallel_chunk_rows (X
X, 7= UINEIINER A, ZOHE ERRHRIZ ATEYZ IR 5 Z it ko THEITX
NE T, PostgreSQL LISV D 7 — X #EHid3 D 2 555 LiveCompare 13 HEIHIC comparison_algorithm
= full_row #XEL %7, -row_hash (IH full_comparison_mode = off ¥[AL) Ny a%k
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R LUATHEEENC L, 7= DB EEIMCLET, 77 MEIREINE /20, KT —Hh—
&7 — 7NV LI parallel_chunk_rows Z R L £5, 7 — X173 PostgreSQL Ty &2 &
NZ7:0, iE full_row XD dEHTT, 2L, FEDTIZOWT Ay ¥ adl—H LRV
B ZDREDITIZOWT, LiveCompare 1 full_row 732V XL 7 4+ —NANv 7 LET (DOF
D.ATZ IR L £3), ZOREE. TRTD T — XKD PostgreSQL DA ICD AFFAI S E
3, -block_hash (FrL { FEHEINLLE 7L 2Y X 4) ¢ row_hash LRI U & 5 128EL £ 355,
I et 2 D2, LiveCompare 13 70y 7y a), 2F), 7xvFXhiz7—&
Ny 77 —HNDFTRTOITDONy ¥ 2 (kK buffer_size 17), #ERMNTIE, 2 LNLD~w =21
V—DXIITHRELE T, 7y Iy > ad—HT 258, LiveCompare 371 v 7 2K%2id %
I (Zhp, o7 ATV X LH row_hash & D dEFEZHEETT), 7my Iy >ad—HK
L7054, LiveCompare 1 row_hash 127 + —Nw 7 L, Ny 77— TITZ 2 I ZEITL
T, BT 21720200 %3, ZOREIE. TNTOT — XKD PostgreSQL DEEIT D AFFA] X
NET, DT 740 ME (RM14146) T,

LiveCompare 1Z, T7—TRT 3RS, FT—7 Nty b7y P THREFEITTE2 X5k D EL
720 ZOBHEERKNT 272DI22 DDF LWREBINE N F L7z, setup_max_attempts (57 %
L P 3) ¥ setup_min_interval_between_attempts (F7 4L M 308) TF (RM17518),

LiveCompare D i, > ZHHLTHIZ VXA L7 P LTWB 27 7 4 MIcHIR S
ssh #/7 L T LiveCompare ZFEITL TV L XIZHFRRINBZ LHITKRDFE LT

Q7 FNy FTRRETREDIZAy IR 7y 2R XN E LR (RM17107),

gt v > a Y O®#‘ZIZ, LiveCompare 251 27 L ~OUZIG C T, M SN RED D w7 > & —%FoR
T5E51mDELL (RMIBL96),

Tie DIFE. TRTD/ — FIIH L TDML BERENS X512 D L= (RM16656),

LiveCompare &, FHED T — 7 )V THEDR RO o756, 7 =710 0¥ <) — IS N 25D
REZFRT S E5127% D F L% (RM16581),

LiveCompare {%, Output ¥7zid Initial ((EESINTVWEHE) OH#EYILX v —ITHIEEINS
XD F LI, ERICTIETE R EA, T, FlEARER T — 2D 2 ORI OB AR, EY]
BAy—ITHIEL R, 2 0L EEEATRELGE G, 20 1 DR 2B L 3 (RM14030),

Debian 3 & If Ubuntu »S v 7 — 1213 python3-setuptools AN EIZ D £ L= (RM17232),

FR— PN TVWBHR/ND Python N—T 3 Y ¥ Linux 74 A MV a2a—>a VIETE F¥aXy
2B L % L7z (RM17232),

R=T 1 varypilanirsT—7 V%W 5 %5E. LiveCompare ¥ AKX —7 =7V Z2HHT 20D
KEN—T 4 2av2RF Yy 32528 2BhLET, TOLXLT, fTROIDRWERD D
L. V—A—MDYa Tk BOpEIEERL T,

EZRHh Y O DIZ POSIX DY & — > a— F2FHAT 3 (RM18197),

TPAexec Zffiffl L T LiveCompare %4 > X b =)L § 2 Fj{E%"T KF 2 X > NI, ¥ 7L config.
yml OfFIZEML ¥ L7z (RM15312),

--recheck BXF--fix E— Fou %2k L % L7z (RM15768),

1.2,
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o BINDBFE LS, B2 Python 2X v 7 b L—2D& TN ET (RM17158),

 PgBouncer % /1" L C PostgreSQL (Z4%#7 3 % LiveCompare IZBH T 2\ D0 DEBEHIESY FF 2 X
MZE®DE L (RMI18019),

* vwW_running_processes £ = —I{Z round_id 3 X f round_part 7 4 — LV FEZBMLELZ, Ih
%, LiveCompare DFfT23 cron ¥ a 72 L TAT Y 2 — L ENTW 355 O O HEFTIRI % R
TEDIRLBET,

NTELE

e Qutput Connection T tuple concurrently updated % 5| Z#Z L 7= Consensus DHFSIREZ S
IELE L% (RM17107),

» num_processed_rows 3EEDME I D D E L MEINZMEZBELEL F L7z (RM17373),

o FATHIZM S D DRIED RO - 72355, LiveCompare X successfully executed 25 L7z < %
b % L7 (RM17289),

o 2 —# —7max_parallel_workers <=0 Z&E L7HEIIANATY T LRVWESIC, i d 1 AD
v —h =%l L E L,

o IR EN/zT7 — 7N DR ELREBBEOEEFR SR, LiveCompare 1&, FIERGCEZHHAT 2D DIC
BESERELRRT S L5122 L7 (RM16683),

o ——fix E— FHEITHE. --recheck TE— FPRH-EDRAT — XA MET2HEZBELE L
(RM15953),

o RXNZFNDY XA MBT —TINDARXRT —ZTH- THMEXINIMEERBIEL £ L7= (RM17663).

o HIDEFETEZY —RAF /213X A 7L —H—TC LiveCompare # {73 % &, HEMFEMSYL LT
THRESNLHEZBIEL E L (RM17909),

1.8.0 (2020-06-15)

HibkRe

o L WEKE difference_sources_of_truth. ¥OEmEHEICa LU F A 2B 3 0RIERT 57
DICHEHXNE T, consensus_mode % source_of_truth ICRETZHENDH £33 (RM15952),

e by Tarv 7 A VK —=MERS N5 %RTH LWVERE work_directory o cron ¥ a 7 & L TA
Y 2 —)L &7z LiveCompare % F1T3 2 DITHILH E£5 (RM16476),
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HE

« ZHEIEDML 227V 7 MCEZAENS DML a~< > ROJEFIX, AFF—2ERICANDS X511
BDE LR, —-fix FTE—FCTHREUCIEFAEHINAE T (RM15766),

* LiveCompare (. BEFI D ##i ID ® U A biZxf L T difference_tie_breakers ¥ Xk Uf
difference_sources_of_truth #F =z v 7 T2 X512k D F L7/, PHHRER ID BIEEX
NHE, -Vl 7 —RRIN, HELFIEX N ET (RM16622),

o CentOS 8 3 X ¢f Ubuntu 20.04 DY K— F&EEBML F L7 (RM14480, RM14619, RM14974),

s BHEDT—7IEHIRIT 2 X2, T — &2 null DIFEICZEDLADHIFIZ NS, £HDIZ [null]
ZHNTE L5122 D E L (RM16686).

NTELE

* Coverity A ¥ ¥ > —THH SN BMLMEEZEBE (RM16623),
¢ XA VATV T IRBIODNRIRA—=—R—DATHUIHEINe ZWCELLMEL, £y > a >y ID»

FITE—FPZIELIRKBILET,

e RF—AZHEBFEATHRIT 2 212, 77— XD null DIFE. 74— L FERELEBREINZ, D

I EESNE L (RM16686),

1.7.0 (2020-05-18)

EXBEE

o X NT LiveCompare EfTE— F | - --compare : 7 7 4Lk DFATE— K, HIKOAEFTL, ifi

FITRITINTWAE ALy REHMERMEIET 2 Z 2IEWEH D T8 A, HEEFIC, XN -5E
Wi, ECTHF 2y 747> a VOHBHBIED7=-DIZ difference_log 7— 7 NVIZRIFENE T, -
--recheck : compare E— R CIEIEADE Y ¥ a VI L TMETHIEITTEES, —D0—D0i&E
WE L L., difference_log 7— 7V EEHLET, - --fix ! compare E— R TIEHKIEFEAD
Ty a VTR LTIITTEET, B0WE 1 O3 OFEME L. BEIINIEBIE 2R A, difference_log
T—INEEHFLET,

HEgE— Rk, HEDY X+ 2EF$ 5 2 —13 vw_open_differences TIA, HFzv 7Bk
CEBIEE— FOBEE. ©a—I% vu_differences T,

HEMEIEE— FTld. BDR >=3.6.18 D34, LiveCompare % bdr_local_only_origin ¥ FEINL %
HLER S - EHERZ AL 9,

®OE difference_mode . min_time_between_difference_checks
max_difference_check_attempts B &} difference_check_nap_time ZHIRL % L 7=,

FKE live_mode . min_time_between_rounds . 3 X {f max_tail_rounds_before_full_round %

HIFRL % L7,

show_progress_bars DFENE T > TWT (F 7 4L +T), Python £ 22—/ tqdm 25< 4.16.0,
LiveCompare 17 v 77’ L— R FIEZFHAL THHIL £ 3,

1.2,

A—H—DtEFaUTcICEI3EERSE 19



LiveCompare, J!)—2X 2.3.0

Hitkee

77 40 N TN > TV A H LO—EE column_intersection #F L Lz, ZOKESR
BT B2, PKAIMBELTH B D, LiveCompare (3274 252 v b2 &L T — 7LD R
AILET, HETERBINZTDE Y NI, TXRTOERD T — T NITHFET 2 H D@ RS T
(RM14147, RT67064),

Lty ay Colum Filter ZEEELF L2, ZITE. 7—70 28I, HEETEERT 35
Dary<XUDYRNEEBRTEZE S, PKO—HTHEIIIEHRTEITHA, 2D arD
7% —<vw M&, Row Filter 27> a ¥ (RM14629. RT67064) ¥ [FFEIC. 1T 1 DDF—T )L
T9,

T 7 # )L N TEMNICTHE > TV B H LW—Ki%E oracle_ignore_unsortable # 3% L % L /=,
Bacs s, 7—7MC PK BRWEA, Oracle ®Y — F TERW7 — &% (BLOB. CLOB,
NCLOB. BFILE) D%l%#1$ % X 51T LiveCompare IZfER L ET, ZOREEZEMT 255
¥, column_intersection b AT 22 BEH L ET (RT67064),

77 # )L N CTEMIZE > TV B H L W—fiRi% T oracle_user_tables_only #EEL L=, X
T 58, Oracle KRZA YL TWVWARL—HF—DODAT—TNLDRARXRT—XERETS L5
LiveCompare {Zf§/RL %3, %72, Table Filter -> tables ZRAF—< &R L TT—7ILELTT 4
NRY YT TEL L5 D ELZ (RT67064),

F 74N M THEMGH L WV—f%E%E schema_qualified_table_names Z2E®E L L7/, Z1 %
W T B, AF—<BHfi T — TV E2MEHETICT — 7V 2B TZ %9, Oracle x Post-
gres FLBX T3, oracle_user_tables_only & HRC T 2 6EAH D £ 3 A3, Postgres x Postgres
T, AT —RR—2ZAHNTH->Td, BRIZRAFXF—DORZHZ2T7T -7V 2K TETT, ¥
7. schema_qualified_table_names DSERNICTE 5> TW A4, Table Filter -> tables. Row
Filter,B XU Column Filter ZRAF—<HZR L TT— 7V EE2FHALET, (RMI14901, RT67042),

schema_qualified_table_names A3 H R T start_query DR EINTWVWARWEES (F7 11
}). LiveCompare | CVE-2018-1058 (RM15391) %> 5 {R# 3 % 7=291T start_query Zffif LT
search_path Z27 V7 L %7,

LW fE%E force_collate #HEEL F Lze 77 4L F Tl off ITHEINFE T, T4,
PostgreSQL THEMEHIZN B VWI L ZEBHRLE T, AMBRBEERICERET S, AP ELR S
Postgres 7 — X X— X, % 7z1% Postgres 12 C A DIE DD % 5513 Oracle & Postgres 7 — X N — &
BT 22 %05 %3 (ZDA. 2—3 —I1X force_collate = CERETILENH D FT)
(RM15016, RT67064),

F 7 4L P THEMZZ > TWAH L WV—RERE fetch_row_origin #EHE L L, ZOREEH
M3 % . LiveCompare (3%1T® BDR/pglogical V) & > &% BIGF L £3 (RM14487),

HeaHz BN B h o 72855, LiveCompare \3FFED T — 7V DHEE S >~ REZHIEL, #FrL W
rounds.round_error [T T — %2 EXAAL, KRLIZV—-—h—%2F—LIZRLET,

LiveCompare O— 2 E TR — 12, e 7 =23 E Lizledichibaniz7 — 710
PEREIND KSR DF LT
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WE
o BRANCHHR R E, T — 2= R 2 FHAH L £3 (RT67042),
o I—W—IZE T 7 A N EGHAWMBHERDI L WGED LT — X vt — IR L L7z (RT67064),
* Table Filter ¥ Row Filter {ZI1X—fi%FR T schema_qualified_table_names DEICIR > TV
WR D 2% —<BifiT — T NVABRBETHE % Fxra Xy FCTHEfELL, Mzt L E L
(RM15311, RT67669),
o W7 7> A MBI N VWERED RO o 72568, =7 — A vt—ITHHL T,
o BRI OWT F ¥ 2 X > b THREL,
+ CentOS /RHEL ® EPEL V R b U NDOMKIFEIfRICEIT % F ¥ 2 X > b 2 BHRE(L,
» postgres ARV —7 4 Y 7Y AT L 2—H —HD cx_Oracle Python € 2 — VDA ¥ A b—)LJj
HEICHETA FFa Xy 2B LE LT,
ey TarF4L VUl I ANl LT 4 v ZAREBMLUE L,
s WIN D DT technology = oracle ¥ Python £ 2 —JL cx_Oracle 2325 5 R WHE,
LiveCompare (3E/ED L —H — DERHFTD cx_Oracle A » A b —LT 3 HEDFHFEHIEL 5,
o HEIER X172 DML *.sql A2 U 7 FiZid. BDR @ SET LOCAL bdr.xact_replication = off;
APEENTVET,
INTHELE

L]

Hl144 73 Postgres D FHIFETH % 720, FH DA DR - Tl < 41, Oracle & Postgres D7 — 7L
ek XM B FEZEIEL £ L7z (RT67064),

Oracle: ¥ Z + 4% &% PK 5 ORA-00920: invalid relational operator T o — %4 T 3
Z e 23H MR IEE (RT67064)

Y — M TERWT — X AID A3 ORDER BY A THEYNIZALEE X 117210 Oracle & Postgres O %2 B 1E
L% L7 (RT67064),

FXE difference_allow_null_updates 735 o TR XL T\ =728, UPDATE 2351 % NULL 23T
LTWARWDML ¥ = 2 L—X —DEEBIEL % Lz,

Hlg s — VYN T LR nWa—F —r — 2R BIE L L.
A—H PR T Lty s Y EBEBLEIS S E L EDZ I —X v —IURBIELE LT,
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1.6.0 (2020-04-03)
* PostgreSQL >= 11 ®#&. hashtext DfLH D IC hashtextextended ZH L Tt Y —» —T
F—REDEILET (RT67167. RM13664),

* Oracle PK DS DY R MCERT 25140 H D, =7 —pREL T IS h s HEZEEL
% L7 (RT67064, RTM14145),

o RUNST — XEERUCHRE T 2 WIS, LiveCompare 13t v & a v 2K Z2HIET 2 K51k D %
L7= (RT67042),

o Sy FIRENMHZITMEFE XN, min_time_between_round_saves ZBIE LR WREIEZEBIEL F L
720 N7 —< Y RAZALEXEET,

i 7y ofiEon 7 2dE L% L,

1.5.0 (2020-03-13)

Oracle | parallel_data_fetch ZH¥K— b L TWhHRWZD, FEHD 1 DO Oracle DEHE.
parallel_data_fetch DFREIXHIANEINC D T3,

FITTEZ TV FORABEIHETE 21T 1 RO TRO» 2 EZ %P LE L (F—28
¥ integer ~bigint ) (RM13664. RT67167),

a7 L ZAN—% ASCII %> 5 Unicode 122,

SHZrERLEZZa— T a L AN—2EHLE T,
o 7 — UEITIRIE AN =25 L — b HEERRI R HIBR L. Btz BinL £ L7,

L]

Python € 2 —/L TQDM >=4.16 FHAIRER A, 70— VETTIRI N — 1B MO #fET (R
ShEVEER SN HHBEOR) BEREINET,

o T—INUPHEXNTNVWTD, AT B AR FED T — 7V BIC X - THIFB X 2 MEZ &
EL7,

¢ T—IINDART—RERIRET B 20u s DIEM% INFO 25 DEBUG IZJE S L E L7z,
o Ff] (Cul-C) F/-ZHBEIDAA (stop_after_time) BEAEL-0 Iy —A 2 EAE T,

1.4.0 (2020-02-13)

o ZHMALEED T 3 —< A LXBE2EDIC, WHF—X 72w FE2EELE L, ST
F—R T2 FIET 74V FTEMTZ > TWETH, parallel_data_fetch = off ZFT L THE
M TEET,

s I u—HI, DFD xmin L TV —a AU VICHEEMITONTOVWARWEEZBIELE L
7= (RT66906),
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1.3.0 (2020-01-30)

o ZJ7ALLES ¢ LiveCompare (%, (EEOBOEMZ LI TE 2 X 51K D E L, HRIEX, IXTO
/= FDSHARHCT— X 2RSS 5 28Tk o THEITENET, ZAUTED, arver PR (F+—
T LNR—R 2 BHRPEOM BT R—FEINET) 2 XA TL—h—EHEOA T a DY X MZ
HONWT, 7—ROPESEHMTEE T, HLWVE 2— vw_consensus % {#H L T, LiveCompare
MED XS IHEREL 220 DFEM R R TE E T,

o T LW—EE all_bdr_nodes ZBMULE L7z, AT S, =¥ —IXBDR / — FZ KA
}9 % Initial Connection t72 > a > DA%ZHEET ., LiveCompare (& BDR 27 7 A X —AD TN
TO77 747/ —FEEFERBLTEROY A MEHEL X3, bdr.node_summary ¥ o2 —IZFRRE
N5 X 512, LiveCompare 73/ — K DSN Zffifl{ L T3 XT®D BDR / — FICHHTZ 2REDDH 5
ZEIWERLTLEX W,

o T RHEITHEN RO o7z FIZ DL (£7213 BDR / — F) HNELWVWE RREI N2 02 RE
T 5, HTLWLW—EXE consensus_mode ZBIML F L7z, simple_majority ¥ 7z!d quorum_based
T, consensus_mode = quorum_based D5, ¥ L WER/E difference_required_quorum (0.0
~1.0DfH, 77411t 05) BEEINET, 77 4/ Mi& consensus_mode = simple_majority
T3,

o #TLWEE difference_tie_breakers ZBH L FE L7z, T —XIHENH ZHEICI VLV H R
DIELWEREE /) — FE2RETERVEEICBRIL LT, Eitoar<Xyh VX b TH o0
E2nH D FF, fil: difference_tie_breakers = nodel,node2 , ZDHITIX. £ 2> 3 > nodel
Connection 3 & f node2 Connections %*.ini 7 7 £ /L ¥ 721X bdr_all_nodes = on CTEHET %4
EH»NH D, Initial Connection DANERINTWVWE T A, nodel B & node2 1ZH%N7 BDR
) —FHTHIDERDDZT, 7740 TR HEHIEZEZATL—H— ARINERA,

- ZICHER T, HEEAC Tleft) TRighty DN DA D ATRET . MUAIWESHERF SN TV 3729,
I —Y —I5| EHi & Left Connection ¥ Right Connection ZEFRTEE T4, LRl THlALZ XS
difference_tie_breakers DEZEBDIEICR 2 DI 2 DDEHDA T, LENE. T/ BERIEFEICZA
TL—H—tBAEaENE L, 2D, HFEMEENENCIR > TWBRHEHRFELWE RRXhE L,

o ZHALLEE TR, BEHED 1 D721) %3 PostgreSQL ¥ B 2 0EHH H 5,

o FTLWEKTE stop_after_time #5EE L T, MR LiveCompare 2 FEICTHMITE X3, 7741
I Tlid stop_after_time = 0 Z#UX. LiveCompare 2 HEIINICEIE LR WZ 2 EK L 3 (FH)
Ctrl-c ®#), LiveCompare 1&. TXTDEHEI Cul-c ZHH L TFEHTEILTEZ £F, LiveCompare
DFEFCHMIS N BEI TR SN0 cBfRed, a~v>Y FI74 Ty aryID 2518 L
TETZ e THMTEZT,

e ILWF— T )L difference_fix I&, &7 —XEHTHEITEIN (FREBETLELS L) [Ei
7% DML LiveCompare, ], =5 — (H255) HRELE T, A2V 7 b applied_*.sql IZH,
AU XS5 CEHEN- DML AEaEh 7,

* LiveCompare (37 — 7 VDFIEEE T — 7 NVDARTFT—RIMEEFET S X517 T L,

CcENBIELSUH I arDRAL LRARXY TR 2000-01-01 A5 2010-01-01 I2ZH L %
L7, 2HIE BDR < KN LTOABEMTT., 3.6.11, 3.6.11 DI, #HARAABEE bdr.
difference_fix_xact_set_avoid_conflict BfEHIN 29,

o HENMEIEDEMNIZ/Z > TWAEE, BDR 77— X X— 2T bdr_livecompare L /) 7 —> a2 > %Y
DU BARBIER I N T REERBEL E L,
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o RV — A — T 0 ANEFEITK T LEWEER D 2MEZEIEL £ L.

» CI : LiveCompare 2% 7 — %3 Ubuntu 18.04 LTS FIZH LA RENB LD IR D E LT,

1.2.0 (2020-01-03)

« LiveCompare /&, Oracle ¥ Postgres DL TBLOB 7 4 — LV FEYR—+ T2 X5k F L

o MRS OHEM © 22— —1Z, 77 PostgreSQL #2#5t (RM8939) TRE%i<1livecompare_schema_name>.
accept_divergence(session_id, table_name, difference_pk) ZFENTREIHIT I 2ICLD,
FEDMHERDHEDHF = v 7 Z2{FIETE X,

s HRMEDHXAN=I 2 VR EVOHF =y ZRHIC—EMHDRWITT xmin 7 E S5 Live-
Compare (3 F = v 7 Z2ZIE L, BOE#EREEE LT~x—2LET (RM10964),

o PEEZINLMEE  HEBIEEHINE, BF v 7 LT xmin NEHEINGE, BIERIT
MPEBEINTZ e ZEKLUE T, LiveCompare l3FfZ FEEXFAL LTv—27LET (RM10964),

o BIEARATRE/RAHE | BEMEIEDIEFICGHH SN2, HBF 2 v 7 L TH min BEEINTORWE
&, LiveCompare {IMEZBIETREE LTv—27 L ET (RM10964),

* LiveCompare (&, #HED7ZWIGEIC code=0 2R L., HENH 225GV X—>a—F>0%2iRT X
PR R-J OV~

T =T NT 4N E T T AR —F, T RTO—EREL DT -7
JL<livecompare_schema_name>.settings ICfRfEEIN B XS5k D F LT,

o HTLW—fRFKE difference_check nap_time. HILWEDZF =z v 7 A7) ¥ b EHIBT 2 HICE
63\913:- b4 7‘7'—77'—7‘7)3\} U _70?6$9ﬁ%ﬁ%”ﬁubi?o 7—\\7 7]']1/ }\ 5 *’/\o

* BDR3DT7T—7 NV RFEHET 2L &, LiveCompare 1 ZEEHAA—T 4> a 2FEBLIERA
(RT66502),

e LiveCompare (&, PostgreSQL #EHICH L TDADML 227 Y F b 2ART 2 K51 D F L7

s HENIBIEZBRIZT 3354 (difference_mode = live_fix ¥ 7z 1% difference_mode =
offline_fix ). #5 DD PostgreSQL TH 2N ENH D 3,

s BIEXNTF 2V T4 BB 7T WHOARE TRTOY T UMY HEh F T
(RM12530),

o T LBICTHREERFERH LGSO FRESZEIEL F L= (RMI12530),
e P a— vw_differences ODFHDOMEEIELEL F L7 (RM12529),

o Ny ¥ aHIRTT — I ARPRE gEI SN TWMEZBIEL % Lk,
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1.1.0 (2019-12-18)

« BDR3D7T—7/L Y R+ %#HET 3 L &2, LiveCompare (E. Left Connection ¥ Right Connection @
/7D BDR / — RIZBEH I bhizL 7Y r—yavty FOEBRTOAEEER TS L5127k
£ L7,

e R—T4¥arT—TNERRRA—T 4 a VBT EN TR EIZT— TNV Y R N EHERT 2
BROMEZIEIEL ¥ L7z (RT66499),

s HIROMREE 7 — TV R N DIEROWIIIR T v ou FOFME R EX ¥ L,
e Oracle DTV a—F 4 V7 XFHN OB T 2HEZEIEL F L7,

1.0.0 (2019-12-03)

* LiveCompare | BDR TL 7V 7 —>a v A VIV EERLTHEATE T, BDR N—Y 3 U
3.6.11 LIBE DG E . LiveCompare Tld. bdr_superuser MEFR % D2 — 4 — % 721X PostgreSQL
A —=)8—2—H% =23 BDR 7 7 7 2 a ¥ bdr.difference_fix_origin_create(text) . bdr.
difference_fix_session_setup(text) . bdr.difference_fix_session_reset() . 3L bdr.
difference_fix_xact_set_avoid_conflict() Z{{H L THETTEBMZEITT 2 HENDH D £75,
BDR N— 2 ¥ 23 3.6.10 LR DA, LiveCompare 1 PostgreSQL DFERE % FIH U 7= ik rl 5 H
2175 7212 PostgreSQL D A — 8 — L —H —2NETT, Zh I DE. LiveCompare (XL 7Y
F—arF VO UrEEHLIS L LERA., (RT66192 35 X X RM11000),

* LiveCompare (&, BDR/pglogical D—BE D2 \WEITH b BETTHEHRZ IS TEZ X3, BDRN—T 3
¥ 3.6.11 UEDEE., LiveCompare 1B T 6L 7V —>ary 4 ) O VERERIET 57201
bdr_superuser MR % D2 — ¥ — F 7213 PostgreSQL 2 — 8—2—H —FQHE L L %3, BDR N—
¥ a rH33.6.10 LUR % 721% pglogical 3 Z il L TW 34, LiveCompare ([ZI3FfTh 6L 7Y 7 —
¥ a YItIERE ST % 729 D pglogical _superuser HEFR % 5D 1 — ¥ — % 7213 PostgreSQL A —
R—2—F—BRETT, ZhDNDEE. LiveCompare [ZIEHEAHREMEL LS5 LEEA
(RM11971)

e BT —TNDBCT =T NV R MIHEHE. T—TNIVRA ST 1> a Y 2HIFRLE T
(RT65920 B & T RM10994),

* pglogical ¥ BDR D7 —7 VWV A b2 T 2 23, HICL IV r—ya vty b7—7 %85
L %3 (RT65920),

o BOXFHN RN T 2 =DMEEZEIEL F L7z (RT65918 B X Tf RT65988),
* 0.11.0205 0120 \D7 v 7L — FOREZEIEL £ L7z (RT65918 B X UF RT65988),

e J/NPK ¥ K PK EQOREDREEEIEL F L,
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0.12.0 (2019-11-01)

HEBENS OHF 2> aryT.B—LE2TFT—TLOMEHFERCLEET S &5
difference_fix_start_query iR EDTF 7 # LV MEEZEB L E L7, ZHiX. 7 — §?J\—X
I—Y—DPEEDOH S VU H—%2EH L T, LiveCompare 2SMEHT 2R MR — VI 7 72X T 5D
2RI 72DIATObNE T, ZOME. AoEROLI—Y—1X, v—L%ET—TVLOFEHIYIDE
ZBWERH Y £3 (RM11000),

LiveCompare 537 — 7L A b MR L 7242, LiveCompare 257 — 7 VDR Z © > R 2 BtGS i
2, 7= ADHIBREI N2 00, BERIRAF —< DLEHE 2T - 7358 I E L E L7z, LiveCompare
F S Y FORNCT — 7NV T2 AR T -2 %2 F 2y 7BLUOEHMT L LB ELE
(RT65918).

pg_replication_origin_session_setup EITHRFDORIERELE L F L7z (RT65988),
AR PKEOREDHEZBEIEL £ L7z (RM11340),

FeRR—AWZEZBDT—TARDIGET. T—INPoRXRTF—REHET 22D T +—<
YADMEEEIEL % L,

0.11.0 (2019-10-10)

HKETTF = v 7137 — 7N difference_log IZFEEREN D LD IR D F LTz, Z4UE, K DfEEIC
S BEDTOIIEALOTEREREL 5, BEVIZ ROWTIUDLDRT — XA ZBRBTEET, -
®H (D) BEVWSHRHE XN E L7, difference_mode = live_nofix %7zl difference_mode
= live_fix OE . LiveCompare 1%, fEamicE22 T (U FOMDRAT—22%2SM), /AN
Al (max_difference_check_attempts DFXE THEFIEE). FHF = v 7 DRI X BREIFHEL £
3 (£7-min_time_between_difference_checks % #%E L THKL TEX £3), difference_mode =
offline_nofix ¥7-1% difference_mode = offline_fix D, HOD o B VT T I Kk
B BdnEd, -kiEMN (P) : max_difference_check_attempts FIOEWEZHF =z v 7 L7
#%. LiveCompare I35 F = v 7 Z2EIEL, BVWEKGHN ¥ L Tv—2 L %3, If difference_mode
= offline_nofix ¥7z1% difference_mode = offline_fix", then all differences are marked as perma-
nent at the moment they are detected, because there is no re-check. - Absent(A) : If before having reached
max_difference_check_attempts, LiveCompare finds that the difference does not exist anymore (the
row is now consistent between both databases), then LiveCompare stops re-checking and marks the dif-
ference as Absent (in previous versions, LiveCompare would remove the register from the difference ta-
ble). - NotAllowed(N) : The difference was detected, but LiveCompare is forbidden to automatically fix
this difference because user has limited the types of differences that can be automatically fixed (via set-
tings difference_statements and/or difference_allow_null_updates). - Fixed(F) : The differ-
ence was automatically fixed by LiveCompare in the Right Connection, by applying the DML from field
* right_difference_differtran19

HABROBE#MA F— <4 H . ;1__-1}‘._753‘ Output Connection % LR LiveCompare N—3 2 > T
FHIN2 T —ZR=2%RA ¥ F LTWSHE, LiveCompare 3 BEIIC A ¥ —~ OZTHE 2B L
73, 0.11.0 DA, LiveCompare 13X ¥ —< ZF/ER L £ 325, 0.12.0 DIE, FEHEEFAF—< %
HOAZBEHL, 22—V —T—X2HRELE T,

Ani 77 AADS DRy T a VEERF ST ST — 7L connections B KU settings ZIEK L F
L7
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L]

0.10

FBVOITRHOSE  TRIEHNISON & L TIRIFEIND K5Ik ¥ L7,

72 2 81T OILRYNC xmin ZAEHAL £ 3

BATOHLERY (ctid. xmin. origin) ® JSON ¥ LTIRFEEIMNZ K5 E L7,
BEATOMEZFFO T X X M. N4 5V F—&22Ho¥, B XUEHFIO DML 2 L % L7z,

T—7 M PK 2372 &, BEATOXFS, null ., F7=138!728 bytea DIGE DRI DFHISN ZIELE L
F L7, FR2&E T—INEPK D755, 72720, PKICEZDIRIDOWTIHr2D 5355,

(2019-09-24)

LU WVWELE difference_mode ZEBML E L7, BWIEHESINETTH, BEEINEFHA,
offline_fix @ HIRH DT — 7 WVIFEAFDDH o TORWED, ZNEIHF =y 7 ShEHA, E
WSRO 22% £, Right Connection THRE X4, BIEINE T, -live_nofix (F7 4L }+)
LiveCompare (X LA D 7 — TIUICERTH D02 > T\ B EHET 5 728, LiveCompare (74115 %
FrzvZ LT, BREMDEDICENSD R BT IDEHERLE T, KANRBEWDTHR
HEINTOE TR, BEXRTHWERA, -live_fix : LiveCompare &, FLEHD 7 — 71 B fif
Do TWB L ET 578, LiveCompare X ZNOEFHF = v 7 LT, MR—EMHDOLDIcKL
BRoleh 50l LET, EWE, KL LTy—2r3hs efitidh, BEEShET,

difference_recheck DK E D difference_mode v —I XN F L7, difference_mode
= offline_nofix &~ v 7 XN /- difference_recheck = off I Xk f difference_mode =
live_fix I~ v & /= difference_recheck = on DHIE,

FLwrma— L% E difference_statements B L % L7z, ZHhid. difference_mode =
offline_nofix ¥ 7:!% difference_mode = live_nofix D& 1T LiveCompare 1T & - T DML X
7)) FNTERINS D, F721F difference_mode = offline_fix F 7213 difference_mode =
live_fix OEGFEICHBINSEH XN EJ, difference_statements DEIFRXD B H TT,

UPDATE SET col = NULLD K57 a~v >y FE2ESTLVAR— P ELEHHBETIHFAT20E 5020
ET B, L —oULEE difference_allow_null_updates (57 4L Mldon) ZEIML F
L7z

FLwra— NLERE difference_fix_replication_origin ZBIM UL ¥ L7z, FEITRE X
NTVERVWEE, pglogical 3 B X M/ F721% BDR 3 tL#iD 7 7 + )L b T bdr_livecompare 1T
WEZINE T, LiveCompare (&, GOERHPFEE LRV EEIREDL SV r—2a vty
VEAER L. difference_mode = live_fix % 7zi% difference_mode = offline_fix D&HEIZ
DL FNr—2arF VO rEFHLTIRTOHES DML EIEZ#H L % ¥, LiveCompare
DER T 2L 7Y = a yREAE, HERBROMAEZFFAI T 2 - DIICHIFRE R W Z L ITER
LT X0V, HEIZHG U T, SELECT pg_replication_origin_drop('<value of setting
difference_fix_replication_origin>"); ZEHLTL 7V Fr—> a VELSZHIRTEE I,

LW o — N)LEE difference_fix_start_query ZEMULF L2, THiE. & b
¥ aryORBEIZEFTEINT, AlloEKROEVWEZ BHITEIEL £ 3, BDR
3.6.7 DIFE T, difference_fix_start_query 72372 d ¥ & . LiveCompare & H 812
difference_fix_start_query = SET LOCAL bdr.xact_replication = off; % & FE L ¥
$, ¥7z. LiveCompare & difference_fix_start_query % HEIfJICREL T, Z0MEIEL T >~

1.2,
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Y2 > a »h difference_fix_replication_origin TIHEE XN -HEES2HEH T2 L51CL
79,

o FHEDPNE-CICERED 7 LY 2RITT B7-DIHHT = 33 LW EHRE start_query 2B

MU % L7,

Ay Y = VHBHCETRHANA—Z2RRTIZ2EIDPERETEZ2H LW B — N LEE
show_progress_bars (F7 x/L hidon) ZBMLUE L7z, Ny FRITIRLE T,

* Postgres DT, Ao o 2B EWVIIITO ctid bIRFET 2 X511 DEL %, BDR3 £/

pglogical 3 MEH TN TV 255G, MHSINALBENITE, ITO xmin DL 7V r— a ViEE SR
FINE3,

o LR X N DML X7 VU FME, HICTRTO DML ZH—D S5 F 7o a YAREEBELET,

difference_fix_start_query 25 (FEIELIXHENIT) ERINTWIHE, b oHF I aro
SEBICEBME T E T,

« RITORRICT B — o VVETTIRIL S — D HIFR S R OB Z BIE L % L7,
 HWNTF = ZR=ZDFENTF = v 7 SN TOROANTZEIELF L,

0.9 (2019-08-30)

o EEFEDOHERTOD Oracle 7— X RX—ZADHR— b, Oracle Instant Client & Python € 2 —/L&

RN A > A b =T 2D D D F 503 Postgres 7 — X RN — AUUINEDH D £ Ao LiveCompare
1%, Oracle IZHHMEL TV THHBEL £ 55

B, Ty a7 —7 198Ny > 213 PostgreSQL & PostgreSQL D FL#E T D AFFAI X 41T
WE T, WI N DEHR T PostgreSQL UAND T 7/ a Yy —FHINTWBIEE. FiLVEE
full_comparison_mode (& HEIC on ICFE X4 E T, Postgres & Postgres TH Ny & 2 Dffiff
RN L2 WEAE. B 7 7 4 LT full_comparison_mode = on ZHRINICERTE 9,

BDR1BXU2DH¥R—1t, logical_replication_mode = bdr DA, node_name THL % E
#F L. replication_sets T7—7/N% 7 4 LX—JUETEET,

Left Connection & Right Connection D5 DEHiH PostgreSQLIZH 2355, 17 y & 213md50
THHIRBERDHH FT, 11. 2N LIANOEE, W DHt T hashtextextended) ZfHL 3, Z
AU XD, {BA PostgreSQL N— a YDA AIREICR D £F (22 2, 94 & 12),

logical_replication_mode %% § % & . PostgreSQL D N— 7 > & JLIRFEHE D 1717 D M EE
% Initial Connection ¥ X OF Left Connection WCHHAXNET, 77— 71U R M Left
Connection D HAERINT VWS Z L ICHEHEE L TLZE W, 7272 L. Right Connection Tk,
MDADRF v 7 ENET, ZHUTED, BRET 7 /0P —DHE (PostgreSQL & Oracle, BDR &
PostgreSQL. BDR 2 ¥ BDR 372 ¥) HRIHEICA D 3,

I—Y—DEFET v 7 EENEIEMCTE 2H LWV E difference_recheck (77— /LA,
F7 4/ Mdon),

T—INRAF—<DEWN G LHOTF—ZE) X, B THNT 220 R— b TF—EXR—Z (77—
7L tables ) ICEfERENE T,

28
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EADEFGIFERIZ. BTOMT 232DV R— T —&XRX—2 (F—7 )l sessions ) IZFCErEINT
WX 9,

T—INCERT 200D 22—F—F —ATOEDF = v 7DONTZEIELF L,

T—INDEBIOEFICE D ZL DITHHLIGEDETL R— FDOANTEREELE LT,

o —RRAERND 2HEDERRED NI ZBEIELE L,

0.8 (2019-08-07)
c T—TINIEBDT7 4 —VEFZEFEOPK D IGEDHE—ITO7 2 v FEEBIELELRE (—EHZ
FrvT37=0),
0.7 (2019-08-06)

e FTORWTF— T NDNHEZIEIEL % Lz,

c BRI a DB EREL LT,

0.6 (2019-06-17)

e O FAVE—RYNEEHELE L,

0.5 (2019-06-17)
o NBIE . - ERMIIEEFRLOTFT—ZBOURFZ DY AR — 1+, -hashtextextended() 23F|H
TERVWEAIIMdSQ ZLa— Ry va 2 LTHEHAT 2 (PG<=10), *FREZ 7 A VDTFEELR
WIGE., WX vt —PBRRT B,

0.4 (2019-06-12)

 2ndQuadrant CI 234 75 4 IZE®D 3 7= DHE(H,

0.3 (2019-05-29)

o HEREIRET 2 DSN DY E— b,
 WEINET—INEFTDT 4 LE—,

s XFXFRMEOMHEL SV —2avDYR—1b . - XA T4 TEEL TV r— 3 v - pglogical
- bdr
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e BDR DHR—b - 2—HF =D /) — FEHRERETEL LSICLET, -2—F—NL TV Fr—
Javiy b ET—TINT4NR—L LTIRETES XSICLET,

e IFIFERTAMFUAZIMERLE LTz,

0.2 (2019-05-21)

e Ny ¥ aDWE md50 DH D IZ hashtext () & hashtextextended() Z#H.

e Tz FRFVRTF AT —MX Y MREHLTEITEINE T,

0.1 (2019-05-17)

* PostgreSQL D#HHH KR — b,

« ZX Y RF7 U YE— FOWHIES,

1.2.2 Requirements

LiveCompare (21X RHBRET T,
e Python 3.6 £7z1% 3.7
* PostgreSQL / EDB Postgres Extended 9.5+ / EPAS 11+ (HiJ38¢#¢)
* PostgreSQL / EDB Postgres Extended 9.4+ / EPAS 11+ % 721% Oracle 11g+ (FtEZX N2 57— X i)

LiveCompare 121X, Debian 10 DLf%. Ubuntu 16.04 DIKE, SLES 12 SP5 B X f 15 SP3, % 7213 Cen-
tOS/RHEL/RockyLinux/AlmaLinux 7 MDA E TS,

LiveCompare {Z EnterpriseDB products/livecompare VRS b U H A Y A M =)L TEE 3, Fflicon
T, REZELLEW,

https://techsupport.enterprisedb.com/customer_portal/sw/livecompare/
LiveCompare (3XD Fi24 Y A b=V L& T,

e python3 /%y 7 —IIZ & o THRMAL X415, Ubuntu, Debian, 3 & f CentOS / RHEL 8 Fi D&H1D Python
N=Tarv, FkiF

» python-36 S v 7 —IIZ & » T X5 CentOS / RHEL 7 Fi D Python 3.6,

CentOS/RHEL 7 4 A F Y ¥ 2 —3 3 > TlX, LiveCompare | EPEL VRY b U R ETT, #HlicoOW
T, REZEBELI XV,

https://fedoraproject.org/wiki/EPEL

FFIZ CentOS /RHEL N— 3 > 7 T, Python 2> R —% > b tqdm i T E £ 5 (<4.16.0), LiveCompare
EHEITLTWALI—F —D pip £k pip3 ZHEAL T, BRFHD tgdm 2 Y A+ —LTEE T,
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pip install --user tgdm --upgrade

Oracle 7' — & X —2Z1Z%f LT LiveCompare % %173 %355, Oracle Instant Client % 4 > A b —/LF 2 ph %

2H D FT, BIMERIC OV T,

Oracle Support Requirements ZZ L T 72X\,

TPAexec TS 1 7 HEE

KD TPAexec DY ¥ FNUAERE M L T, LiveCompare 3 X Uf PostgreSQL 11 TH—N— %R TE

£35,

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 :

- edb-livecompare
use_volatile_subscriptions: true

locations:

- Name: main

instance_defaults:
image: tpa/rocky
platform: docker
vars:

ansible_user: root

instances:

- Name: livemlnodel
location: main
node: 1
role: primary

RDR—=J1ZH )
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HIDR=I D 5 DHEE)

published_ports:
- 5401:5432

Name: livemlnode2
location: main

node: 2

role: replica
upstream: livemlnodel
published_ports:

- 5402:5432

TPAexec DFEMNIZOWVWTIE, RESHBLTLZE W,

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

1.2.3 Supported Technologies

LiveCompare /&, PostgreSQL. BDR. Oracle ¥’ D727 /Ry —DVY R MR L TT — X E LB T
S

LiveCompare 1213 3 DR H D 35,

o Initial (47> 2 >) {pglogical £721% BDR #HiiCf T2 X 27— X 2 BS T 2 /2D IHINE T,

7 — X $i#eH’ pglogical £721% BDR, B X f replication_sets %7213 node_name FEHHH X5
LEWHETT, logical_replication_mode = pglogical % 7-1% logical_replication_mode
= bdr DIET T, pglogical 721% BDR XMJGED T =X RX—=ZXATHEMLELRDH D £7F,

T—8R V=AW T— R IR FATT 27 DI T 2RO T — X R— 2, ) R b OBRA)IDE
#ild. Table Filter 3 XU Row Filter Zf#iR3 27 ., ¥ L A G HETBDR
J— RT3 EMEINEET 272D HHINE T, logical_replication_mode = bdr B X f
all_bdr_nodes = on D&, LiveCompare (X Initial Connection ¥R U BDR 7 7 2R —D—&k
THZFTRXTOBDR /— FZMEILET, ZOHE. 77— XL e @ ERT 2082 EH D F¢
Ao L a2 VI ROPEIITZ L ITHKRET 2729, BIEX TN TOTF — XA X 51
REMEDRDH D £7,

H7 (ZH) : LiveCompare & livecompare & FHIN 2 A F —<, W O DT—7 12 ¥ a—%fE
BLET, 24U, Bty > a VICET2ETRNE LR— b T — X E2HRFT 272 DICRETT,
PostgreSQL % 7213 2ndQPostgres ##t Tdh 2 HEDH D £ 7,

IR, ¥ R=raNT0n3727 /70y —DNN= a v i, B XU LiveCompare THEHTZ 22> 7
FRAMZRLET,

Technology Versions Connections
PostgreSQL 9.4 Data
PostgreSQL 9.5,9.6,10,11,12,13 and 14 Data and/or Output

RDR—JNTHE
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F1-—FOR=—ID5DFX

Technology Versions Connections

EDB PostgreSQL Ex- | 9.6, 10, 11, 12, 13 and 14 Data and/or Output
tended

EDB PostgreSQL Ad- | 11, 12, 13 and 14 Data and/or Output
vanced (EPAS)

pglogical 2and 3 Initial, Data and/or Output
BDR 1,2,3and 4 Initial, Data and/or Output
Oracle 11g, 12¢, 18¢c, 19¢ and 21c A single Data connection

PgBouncer O R— ~
LiveCompare & PgBouncer # 41 LT/ — R0 U T T Z £33, LiveCompare (& PostgreSQL THEfi X

N=AT— M XY 2T %729, pool_mode A% transaction £ 721 statement DIFEIIMFHTE %
Ao

1.2.4 Command-line Usage

ART7E—FR

uYxy FCEHT A /etc/livecompare/template®.ini Za b’ — L., DEIZSCTHE LT (LT
D Settings 7 > a VY ESH),

cp /etc/livecompare/template_basic.ini my_project.ini

livecompare my_project.ini

LiveCompare D EITHIZ, N+1 #EITIRIN—DERSINE T, NETv L2 TT (RETT v 2%z
FBETEET), BMOETRIANA—IZ2ENLRIET2R L, MOETIRIAN—FRED Tat 22k 5T
MINTOWEHEDT— T NVERLET,

BT — T NVIZFRENZERIZ. ELSHIIRODEBH T,
o Fut 2R
o T—TINH

o« AF—&R R, HESY Y FORBRIHRIED T —TNF v Y I EENRH D £T (p1/11E. 7—7
AWREINZ o7l e B EKRLET), AT —X XM setup DIFE. T— AP EINTVWS
CrEERLET (THEHEEL, LB THEILEI)

o X NI ATH

s ZOHEKZ Y Y FTERINLEFHTH
o R

o HEE AT IR R
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c 1 WBbDLa— FOKEE

F— I NGEMBEIN T o T\ BIEE (parallel_chunk_rows > 0). 7 — 7/LIC parallel_chunk_rows
WELDDBZLDITBB25E. Ny Y 2BBEFHL TETEERT Y a 7PREINE T,
X0, & DLLEHEL 72 B2 ATREMEDS D D £ 3723, LU RIR TR, FEE S N7 — 7L DM FI LR 1% L
DEGEMHH £,

a7 ADETH, Ctrl-c ZHIT L TVDOTHF ¥y U EILTEET, ROLIBRX v E—INERR
SNFET,

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

livecompare my_project.ini 6

EE ! LiveCompare Ny 7 757 ¥ RTHFEITZINTVWBHA, £21300Y 2 LV TFEITIN TV EHE
TH, V7 MNEIETEE S, YRAXR—TO0LZADPID %, £ty ary 74L& — (HITiXlc_session_6
) 1T, livemaster.pid & WO HHEID 7 » A MIRIFL £, KT, kill -2 <PID> ZMOHLTY 7 b
WIEIETE T,

Rz, PENCF vy el EdlztysaryB20WoTHHETEET,

livecompare my_project.ini 6

T T AT LT, FEBRODPORIro7GE. RD XS BREINRRENET,

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 O tables.

TR U. FEREROD- GG, HHRRD X513 %5,

Comparison finished, waiting for remaining difference checks...

Outstanding differences:

T o fmmm e Fmmmm -
 y———m—————— +--—-———— - ————— +--—-——-— - ———— = +
| session_id | table_name | elapsed_time | num_total_rows | num_
—processed_rows | num_differences | max_num_ignored_columns |
|- == o e et e e fom e Fomm e
S it i ittt B et e e |
| 6 | public.categories | 00:00:00.027864 | 18 |

18 | 4 | I
- e Fmm e e o
e m—— - o o +

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

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.

You can also get this script with:

select difference_fix_dml from livecompare.vw_difference_fix where session_id = 6 and.

—.connection_id = first;

BFzvIE—F

BDR BRIETIE. BRNGZ—BHOEDICL P 7y —3 3 yBWD L 72, BDR DG L 7-HEDER T
FELBOVEERDD T, W ODDERICE>TE, L7V 7 — 3> 7 ZWFEKT LiveCompare 53
BB ERETL25E08HD T,

ZFNEFHRT 272012, LIV T —2 a YOBIERRD T 20, 7T —2BHGEVW DWW BiZ, - —
BUENC RO o 7 EBEVWDATHF 2 v 7 2FETTEET, COEFTE—NI THFzv 2] IR, X
DEICETTEET,

livecompare my_project.ini 6 --recheck

ZDE— FTld. LiveCompare 3R OEF = v 7 a7 ZEM L, 1c_session X 7 4 L 7 b VIZBLICHF
ETEZITXRTOLR—- I EEHFLET,

BEE ! compare BT %2, recheck THEAITT 285, LiveCompare |[IFE & DNy > a v
PEREIN T RIULE I DEMERLE T, HENROP o256, B vt —ITETERT
L%,
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aAYI7VIbhE—F

LiveCompare % conflicts E— FTHETT 2I12E. RO XS WU THENDH D £7,

livecompare my_project.ini --conflicts

conflicts E— FOFMICOWTIEZ, BDR ¥ R— FDERIHERL TL XV,

KSASVE—R

722 213 ROINI 7 7 A ADHH 5,

[General Settings]
logical_replication_mode = off

difference_tie_breakers = first

[First Connection]

dsn = dbname=testb

[Second Connection]
dsn = dbname=testdb2

[Third Connection]
dsn = dbname=testdb3

[Output Connection]
dsn = dbname=1iveoutpu

[Table Filter]

schemas = schema_name = public

Output Connection (LiveCompare ¥ ¥ v ¥ 27 —&X~X—2Z) O DSNHIEL £ 2z, LiveCompare
DEFIIRANCRD L F —TRML £,

Output connection is not reachable.

I ZEEIE L7, Output Connection ICEETE R XS DE LD, 7T —XEHRD 1 D72 THIE
LARESINTVS B L TLZX W, LiveCompare X TH®KBL 5,

At least two reachable connections are required.
Following connections are unreachable: first, third.
Following connections are reachable: second.

LiveCompare 1. ffHAIRERD72 D 2007 —XERTHIERZFBTE X3, Lh> T, FLITHEA
T Third Connection Zf&IEL £33, LiveCompare I F72RD & 51K 5,
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A difference_tie_breakers host is not a reachable connection: first.

ZHE, difference_tie_breakers = first ZiRELTED, XA TV —H—F I EETEEZY -
P LUCHRESN-ERICEETEZADNERDH B -DICHELET,

IS DEEE T NTEIE L 2%, LiveCompare (I HHE B TE £ 5,

7272 L. BAID B ERE T 255, LiveCompare 25K = 7 — CTHIWIT§ 2 0 & 5 2% HRNICHER T %,
ZNLIEDHMF £ v 7135 X T LiveCompare I X > TETENBIEFTRRENE T,

ZHUZ--dry-run €— K THEET S,
o BROMEDRETHAET 2T RTOETHIERZEILET,
o HEfEDO VR MR, FIEARE S 2R UM ¥ b L E T
* Table Filter ZHIFIL ¥£3,
e Table Filter %2 U712, FlErIAEEkiiicH@s 27 —7 10V A 2L ET,

FREDOINI 77402, FERRERERICET 2 I XRTOMKALT S —2HiIE L L7z 1 2OHIHIZE KR
L%Ed,

$ livecompare test.ini --dry-run
EnterpriseDB LiveCompare 2.2.0, dry-run mode

Output connection is not reachable.
At least two reachable connections are required.
Following connections are unreachable: first, third.

Following connections are reachable: second.

A difference_tie_breakers host is not a reachable connection: first.

| False | False | False
| output | postgresql | - | -

- | - .

Connections
Fmmm - - Fmmm - e e Fmmmm -
R e e e o tommm e +
| ID | Technology | Version | BDR Version | Pglogical Version | Initial .
| Tie Breaker | Source of Truth | Reachable |
[---=---- Fomm e Fommm e tomm e e e L LT e fomm e
e e e e e ittt |
| second | postgresql | 110015 | - | - | False o
—| False | False | True |
| first | postgresql | - | - | - | False .
— | True | False | False |
| third | postgresql | - | - | - | False o
I
I
I

o] - | - | False

RDR—=J1ZHK )
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o R ettt e B e o Fom -

e o e e +
Table Filter

publications =
replication_sets =

schemas = schema_name = public
tables =

Tables

e e e T e et e e T e e LR +

| Table Name | Row Filter | Column Filter | Custom Comparison Key

public.categories
public.cust_hist
public.customers
public.departments
public.dept_emp
public.dept_manager
public.employees

public.orderlines
public.orders
public.products
public.reorder
public.salaries
public.tbl

| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| public.inventory | - | - | -

| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| public.titles | | | |

1.2.5 Advanced Usage
LiveCompare DFEITHHET T2 2, fEET 4 L2 b VIC lc_session_<session_id> £\ 5 7 4 X —23
ERENE LTze TDT7 AKX —=ITIE. RDT7 7 AADEENTVET,

* lc_<execution_mode>_<current_date>.log !ty a>ours 7741,

o summary_<current_date>.out X NZFTARTOT—IINLDY A M 2FRL, KT —TNIZD
WTC, LiveCompare 237 — 7L BN § 2 DITHh A o 7-FEE, WX TOEFEReIT. 7—7
NTRODPSTEBEVOE, BXUOE, BHINFORAE (H25E).

EEBMELZEET 3 ICE. HNTF—ZXR—AHLTROIZ Y 2ETTEILHTEET,
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select *
from <output_schema>.vw_table_summary
where session_id = <session_id>;

o differences_<current_date>.out : BWVWAHBIHE. DT 7 A MIIFFEWVCE T2 HRHRE
BORRENTE T, BEOUNLRWIGEE, 207 7 A VIEREINERA,

e 2 BTVAMIRO KL SITRD £5,

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 I D | 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
—+

TRTCOFMZ EOHESDTELY XA P 2IET 31213, HIF—&ZRXR—HR L TRO 7 ) 2 ET
TBHEZEBTEET,

select *
from <output_schema.vw_differences

where session_id = <session_id>;

LiveCompare 2 >t Y P AN E DT — X R—=ZADFERL TV 202l § 2 TIEZBET 57012, B a—
viW_consensus (32 >t U H A7 ILT Y X ADFEM R TE F9,

select *
from <output_schema.vw_consensus

where session_id = <session_id>;

» apply_on_the_first_<current_date>.sql :EWHHBHLHE. ZD 7 7 £ UL first 77— X RX— X
WHEH SN T, HOITRTOT—EZXR—RD—HWZROLDHDODML 2~ FERRLET, L
Z13, FRROBVWOBE, ZOXZ Y FRNIRDESITHKD T,

BEGIN;

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

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

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 (& Z DA 27V 7' 2 HEIFNCAER L £ 3, first 7 — X RXN—XDRBEZEIET 51213, first
T—=AR=—ZATRZ VT N2ETT 22T TT,

LiveCompare 1%, —HHDRWT =X Z2H07 —X X=X Z L IZFAED apply_on_*.sql A7) 7 b &4
BLUES,

tEg i

bt v > a YRGS SIS, LiveCompare 133X TOEHEREFRITL 3, FERRER 6550 2 L E
THRWEA. LiveCompare I3HY]R LT —X v -V TR LTy ¥arye2fRedibLEd, Pt
b 2 DR EIERRER S, LiveCompare (Xt v > a Y 2HITLE T, TRTOERICOWT,
LiveCompare (&7 7 2 connection_reachable % ¥ ¥ v > 27— X X— 2D connections 7 — 7 /LIZH
FIABET,

FIEARER T NTOERITO W T, LiveCompare 37 — XX —X 727 /By —t&HIE
logical_replication_mode IZDOWTWL D0 DEEEF = v 7 E2{TVWET, WihhrOELME
F v ZHBRM LIS E. LiveCompare I3HEY)R LT — X v =Y 2R RLUTCHEZHILET,

LiveCompare {%, F[EA[RER TN TOEHCTHEMPIRER 7 — 7 V%2 EE L, Table Filter . ffEDT—7
ADBDIRL LD 2 ODERUTFELRVEE, ZOREDT — 7V TOBE LS T,

LiveCompare (ZRHNC TR TDT =T AhH AT =X ZINELET, ZOFHE Ly b7y 7 &
CFET, £y b7y THIZZ I —PRELLGES (2, 22—V —2DREDT -7 N7 7R TE
ROWEE), THUE Ty b7y o —) 2HEINE T, abort_on_setup_error BYERNCI > T35
A, LiveCompare (Ztt#i v > a v 2K 2L, vl 70329 —Xvb—ITHRTLES, Zhld
NoGE. T —DRELEFRED T — 7 NDADBT — 7NV ZHIE L, LiveCompare (XD 7 — 7 )V
WHEAE T,

& T =7 M LT, LiveCompare (&7 — 7V ZFAA L £ 5, &I, LiveCompare | FEFER]HELR $
NTCOERMTT —TNVEREHRLE T, 7—7NVDHNF DT — 2B EL 555, LiveCompare 1
column_intersection Z#MH L ¥ 3, HIKT 252720 5E. LiveCompare 137 — 7L DR ZHIEL
£9,
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& —

SN T =N T8I, T—TNDART—R2INET % & %12, LiveCompare [FRXD L —ILIZHE -
T, 7—7NVOHETHH X4 5 Comparison Key Z ¥ L FLET,

-2 —Y —HER L 72358135 A X 2 Comparison Key ZFHL £3, 7213

2-FIFHATRERGEE PK 2L 9, £7213

3-7F— 7 UNIQUE £ > F v Z ADH 3355 . T_XTD NOT NULL %l Z 45D UNIQUE £ > F v 27 ADHIT,
X bADINFHITUNIQUE A Ty Z AZMEHLES, £/

4-bEEEOVFN S RATRER GG, $TOD NOT NULL FlZ K F — LTHMA L TATL SV
(ignore_nullable = false DHEIE NULL FI AT CE £ 3),

LRLOMRI 1 7213 4 R F — LTS 2 2 e BRE I NG, LiveCompare 13F —D—EMD
Frv 7 LET, —BEMUELRITRERIG S, LiveCompare 13 Z DRFED T — 7V TOREERIELET (Z
DEEIZ check_uniqueness_enforcement = false TN TE ),

{BIET %2

LiveCompare 1, XDEWZRIE L TEBIEZRHETE X5,
o KD DT — REHIATOREEL T T, BIEIE, Bk d57—X~X—ZAD INSERT TI,
o KEBD DT — RERRIITDFAEL TR A BIEIX, 8457 —X~X— KD DELETE T3,

e IRTDT —ER—=RITBFELETH, —HDOFNDER—H L FEA, BIEEX B2 7—%
N — 2D UPDATE 1272 D) %37,

7 7 4L b Tld difference_statements = all , Z#UiE. LiveCompare 28 A} 7B N2 L I1Z3 DD
DML % A 7" (INSERT ., UPDATE., 3 X UFDELETE) Z 3N TEHAL XS LT 2B L ET, 2721,
RE difference_statements DEZZE T2 Z I & D, EVWOBIEREMT 2 ¥ 212K $ % DML
LiveCompare D HZIEETE £ 3,

e all (7 #/b) : INSERTs, UPDATEs, B X DELETEs ZEIEL £,
e inserts : INSERTs DAEEBIEL ET,

* updates : UPDATEs DAZFBIEL 7,

+ deletes : DELETEs DAZBIEL E 5,

e inserts_updates : INSERT s & UPDATEs DAZBIEL 75,

+ inserts_deletes : INSERT s ¥ DELETEs DAZEIEL £3,

o updates_deletes : UPDATE s ¥ DELETE s O A Z B 1F,

difference_statements D{ES all ., updates . inserts_updates ¥ /-1 updates_deletes DIFH.
NULL Z%\Z3%E $ % UPDATE % 3 % X 512 LiveCompare IZfERTZ £ 3,

1.2, A—H—0tF*aU T« ICEHIZEREE 4



LiveCompare, J!)—2X 2.3.0

v uls)

7 difference_log lZ. LiveCompare BSZN 5% F = v 7T 372002, EWICHT 2 TR TOEREREF
LE3, 2—F—I3FHMERE— N T LiveCompare ZEEEIFEITTZ 572D, ZDHKIE. LiveCompare 53F
RBLUERRETEVLED XS L Z R L TVET,

« BH (D) EVHREENE L, HiEE— FEEIEE— FTIE, LiveCompare 133X TDKA
Y RAEEBHEAL LTY—2 LET,

o Ki#EHY (P) I EBEWEHEMEELE. T X ELEHML TV E5E. LiveCompare 1338 % 7k #5elY
E LVCV"" 7 I/ i?—o

e Fs (T) :Permanent ¥ [ U TTA, YOFERLZEIRTH 20227200+ 0karty
P ANHH FH A

o Absent (A) : FHF v ZIIOEVWHTFEE LR W L % LiveCompare 258 H L7354 (TR H D
F—ZRX—=2T—ELTWET)., LiveCompare {ZE W% Absent ¥ L T~v—27 L%,

o ERM (V) (HF zv 7RIC—EBEDRWTT xmin BEE I N/2H5E. LiveCompare [ FE W% 18
%T& Z LVC—‘?""7 Lij—o

e (M 2 — ¥ — k. )1 PostgreSQL % ¢ T B #i<livecompare_schema_name>.
accept_divergence(session_id, table_name, difference_pk) % FEITHUIH T Z 2 i
ED. FEDEVWOEVOHF = v 7 2EITE%3,

SELECT livecompare.accept_divergence(

2 -- session_id
, public.categories -- table_name
, $5(C10)5$$ -- difference_pk

);

1.2.6 BDR Support

LiveCompare (&, BDRBDR IZF L CTHHEHTE 3,

logical_replication_mode = bdr ZFET 5 &, V—/MIHEINE TRXTD T —&XX—ZAHHE T BDR
VIARIWBTBERELET, R, B LT/ —F&EBEL, 7—TLE T4 NR)TT 3
HDL IV —vavky NEIEETEET,

722 21E. BDR 7 9 AX—NOIEED /) — RICERTE 22 LEY, ZH% Initial Connection ¥ M
CELxD, 2D/ — RITHRANCHERT S Z 2i2& D, LiveCompare X BDR X X 7 — X ZHER L, i3
NTD/ — R oEHIHFREBIS TE X9,

KiZ, 3 DD BDR / — REF# T2 L% 3, LiveCompare |X Initial Connection 2> 54AF 2{EED
J — FIERTE 2720, dsn 7 — XL OEHIHIRE ERT 2468 EDH Y T A, node_name % EFR
$ 57213 T9, LiveCompare (&, £ D/ — FOHHEIEHICEI T 2 BDR X X 7 — X 2R L. / — Pk
LEd,

LiveCompare 25 BDR X X 7 — 2 2B L THID T XTD / — FIZHHET % 2 X 5127 %123, LiveCompare
2SBDR bt 2 — bdr.node_summary . 7 4 —/L F interface_connstr 2 5[HE U DSN Z#iH L T/ — FIiZ#
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MTEXBZNEDDZZLITERLTLLEV, ZOHA, Initial Connection ¥ [F U~ T postgres
2 —H—¥ LT LiveCompare #FEITT 22 ZBEDOLET, ZOUDRARERGEIE. TXRXNTOT— 2%
M T dsn @2 ERL TS,

LIV —2arvty b7 =N 74V R—2 LTIEET S22 b TE %9, LiveCompare i, BDR X
RF—XEfEHALT, replication_sets RETEHR LV TV T —2arvty NIBTET—71DA
PEBLT, 7— 7LV A MEBHELE T,

e 23, .ini 77 AVEER LT3 2D BDR J — FAEEETEE5,

[General Settings]
logical_replication_mode = bhdr

max_parallel_workers = 4

[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

BDR 7 7 AX—NDTXRTDT 7T 47/ — F&#$ % X 51T LiveCompare IZHERT 252 HTE X
T ZTDDITIE. RDELIITLET,

« General Settings C. all_bdr_nodes = on ZHC L 7.
 Initial Connection Zf§EL £73,
o BIIO T — X AN ED D FH A,

o1 :

[General Settings]
logical_replication_mode = bdr
max_parallel_workers = 4

all_bdr_nodes = on

[Initial Connection]

RDR—=J1ZH )
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BIDR— T 5 DR X)

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 O, LiveCompare (& Initial Connection ZfifH L TFXTDBDR /—FOD
VA MZEUSLES, BMOT — X ERIIHED D FEA, RESNTVWEIHAE, 7 —XEHOV X MZ
BiMENET, e 2IE BT ey =2 b THIID, BDR 7 7 A X —2K% Bi—0 Postgres it & LLEL
TEET,

[General Settings]
logical_replication_mode = bdr
max_parallel_workers = 4

all_bdr_nodes = on

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

[01d Connection]
dsn = host=oldpg port=5432 dbname=1live user=postgres

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

[Table Filter]
replication_sets = set_name = bdrgroup

F%E node_name B X Uf replication_sets &, KDT 727/ a I THR— P EINTVET,
« BDR1, 2, 3BXU4;
* pglogical 2 B L Uf 3,

BDR Df{H DT pglogical X 27— XD 7 = v F 2 H I T 5121F. logical_replication_mode = bdr
DRH Y IZ logical_replication_mode = pglogical ZFXKET AT TH S Z LITIERE L TL &,
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BDR Witness / —F

BDROL AV r—varvty b RFHTEE. BDRL AV —2a &3 X5 EDT— 7%
HERL, 7— DB TRV 7V r—>arey Ve TR 54 752X5 10/ —FEBRT I
D, ZOEIBT—TINDET—X%ERETE /) —FEEETEE T, UKD, BDRY Y —F 4~
7% BDR Witness / — RO Y, XFEXERT—F77F ¥ DA[REIZA D 5,

BDR Witness &, 1>/ — K225 DML 2L 7Y 7 — b+ LA2WEHF O BDR / — R TF, Witness D HRJIZ,
Raft 2>t Y RFET Y + — 5 A %1433 Z ¥ T3 (BDR Witness / — FOEEHIZOWTIE, BDR O
RE2 XY MRERLTLEZIW), LV —2arty FORKIZIEE T, Witness & DDL 2 1L 7V
F— b ITBGEL LRVWEENDDET, T 2HEEOBDR B H B I L EEKL T,

o T—ARHT—TINBIRNVERIZED ) —F, T2

s D) —FMSDDLEL Y — 523720, BOT—TILEFHED/ — K,

BI04 — ZTlZ. BDR Witness DSEEIZE FNTWT S ([Connections] TFENT. £7z1F all_bdr_nodes
= on L T). Witness ICIZT — 7R W02, ROX vt —Ihn 2 IiddkIh i3,

Table public.tbl does not exist on connection nodel

—J7. 2H/HD I — A TlX, 7—7/L1% BDR Witness ICTFEL 3, 7272 L. Witness TREL T\ 5T —
REMHEE LTHETL2DIFIELL DD EEA, DD, £T—TICDOWT, LiveCompare (FLEHIZ
BENEEK/) — FICHTAZ2ROEREMHERLEI,

o /=B TRIFATTELT VS —arty b,
s T—IADHEEMNITF LN TVWEL TV r—2arty b,
e L7V —avid, Table Filter D RD 7 4 )L X — replication_sets TEFRI Nz L —HY —
ERELET,
BDR Witness D&, L7V 75— a2y D3 DOTRTOY R +DOHEI T HZEDHE, LiveCompare
FZhzwe 7Rl %9,

Table public.tbl is not subscribed on connection nodel

THELDEED. FOREDT —INLDEINIT — ITADEET S /) — R CEfTL, 77—k 7Y 7 —
Tavly MEBRICHE . THEXhE T,

BDR 7 5 X #—MiEL

LiveCompare (32 —H )L/ — FOARERBZMAE T, BIELEEIMIO ) —FIZL ) r—FEnw
EOEETE,

logical_replication_mode = bdr ®## . LiveCompare {34 bdr_local_only_origin &\ 5 ##
ERDBUCIFES 208 5 2R L 3 (ERIEROAHNE, BE difference_fix_replication_origin
BT A THTE $£9), bdr_local_only_origin WS L FVF— a v d VY UREREE
L7WEE. LiveCompare 1$3XT®D BDR ##t T2 N E/ER L £ 5,
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EE : BDR36.ISTIE, B—HILDAD LT ¥y a vEEHAT -0 EHIN 3, HinclEREh
725 L\ bdr_local_only_origin L XV —2a v F U URBAXNEZLIZEELTLEZIWL, L
72735 T, LiveCompare 75 BDR 3.6.18 I XN TWBIFAE, ZOLFVr— a vF ) I VidfEREh
FH A,

LiveCompare (%, XxZERB L THHRAZ VTS M 2ERLET,

e LAY F —arF VP bdr_local_only_origin ZHH T3 LXSWCHED T H I a v
EFLET, Lo T, Ff7E5 DML id bdr_local_only_origin ([ZBEM T S F T,

s ED M V¥ 7> a YOHRZIEZDITREICRET 720, 7T — X=X TETEINTWV S HEE
@ DML ¥ ® BDR #&H5 3354, LiveCompare DML X H ICH & 2K WE T,

LiveCompare f&1E 22V 7"+ % BDR / — NIZ#H L7z, XD 27 =V Z#H LT, LiveCompare i & - T
AAEZBERSNATZEMICHFCE XY (mytable 27 — 7V OHENCEZHRZ E9),

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);

HIBENTREFREINBENVILIRTELTLFEE W, )

LiveCompare CX % 7 — X Z@YNIHUF 3 5121d, 272 < & b bdr_superuser HEFR 25D PostgreSQL L —
‘Hs_i)i\‘\‘gwc\j—o

PostgreSQL L —#—1{Z bdr_superuser % 721& PostgreSQL A — 8 — 21— — R D 255, L) 7 —
P a VARG O ITRTOFIEIHNIRZ ) T MicosBERHEINE T, 2L DEE. LiveCompare
BL 7V r—a A ) v EEMNTFIBERZERLET (P ¥ 7> a LTV —2 a VI3 SET
LOCAL bdr.xact_replication = off 2 L CE/EMNIm-oTWET), /27~ L, DML 227V b
ZHEHT 223V V=2 a A VOV REHT2 I 2BEOLET, £5 LKW, LiveCompare
WHARRICEL CEFOL—F—7 SV r— a2 RICERIEMICZ D £ 3, /2. BIEICEEA T
HNFEEGR D72 W2, LiveCompare IZ X > TEIEINZTRNTOTE Y R T 5 Lo s o) df#
HTZ2%E¥A.

BDR 3.6.18 ¥ BDR 3.7.0 O[T, ROERENERHXNE T,

* bdr.difference_fix_origin_create() @ Z OEBESDIIFEL R WE S, LiveCompare 1T &
o> THEITE N, difference_fix_replication_origin TIEEIN-HEE L (F7 41 FTld
bdr_local_only_origin ICERESINET),

e bdr.difference_fix_session_setup() : M XN/=DML A7) FMZE&ENE/=0D, bT7UF
7Y a % difference_fix_replication_origin THEE S N7 EHEMICEEM I SN E T,

e bdr.difference_fix_xact_set_avoid_conflict() 2R EN/=DML X277V 7 MZEENTW
2728, b UHF I a iTBECKEINET (2010-01-01) 7z%, LiveCompare IZ & - Ti#EH
ENBZBEF S U7 a VIZBICHEAERWET,
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LR OMEEICIE, PostgreSQL A — 28— —H —Tl37% { bdr_superuser 2% CTF, BDR3.7.0 LI, =
N DOREEEIZIEHESE T Y, LiveCompare 1%, PostgreSQL A — 8—2—%—r L THEITLTWA5HA, b
DICROBEBZRHAL T, LR 727> a v 2FTLET,

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

PostgreSQL R — 8 —Z—HF =M LTV WA, LiveCompare (34K 72 DML + 7 V%7 a
YRRDBEEFDET,

SET LOCAL bdr.xact_replication = off;

BDR O#i&

LiveCompare 121% conflicts L WO EITE—F2H D £3, TDFETE—FIE. BDR 77 A& —IZEHA
T3, BDR3.6, BDR3.7, £/213BDR4 7 7 RXAX—TOAEREL 3,

compare E— FiI7— 7NV DI RN TONEZERINCLLI T 272D X0 F T, conflicts E— K
!X BDR 3.6 D& 1 bdr. apply_log 12, BDR D35E1E bdr. conflict_history IZBER XN TW 2 BEFD
BEWCBE S 2 X VT — 7N OAEREGDE £ 3.7 8 XU BDR 4

YiXWwi., conflicts EITE— Flid. FFED T — 7 NVDRFED R IV ERE T 57112 D T, compare E—
FEDBIEBPICERICETINSG Z e ENE T, AR, A UHEHT, compare £— FIZY5%EL
TlEHH FHA.

ZOFETE— FOFERZHEMIX, BDRIC X > TETEIN S BEFESHIDN /) — FKET—EBLTW2 Ik, D
E D, BDROPRAERBIR LI, 7 9RR—D—BLREBICHE L 2HRTZI T,

—fRA e — 2 — AT, HERAMRIICE D 7 522 —0—EWEMFEEI N T35, HEIBSMHRIC X
D —REITRIADGET 2 Z DAL TWE T — AW O dH b F3F, LT, LiveCompare
O conflicts FTE— Fid, K EFIRDOANT 22 D eh s, —BNOF = v 7 LRFERIB 3,

e nfl

node3 TRDIZ TV 2 EfTT2LLET,

SELECT c.reloid::regclass,
.origin_name,
.local_time,
.key_tuple,
.local_tuple,
.remote_tuple,
.apply_tuple,
.conflict_type,

Nn N N N N N N n

.conflict_resolution

RDR—=J1ZH )
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HIDR=I D 5 DHEE)

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

bdr.conflict_history IZIZRDEHENRSNF T,

tbl

node2

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

reloid
origin_name
local_time
key_tuple

remote_tuple
apply_tuple

conflict_type

|
|
|
|

local_tuple |
|
|
| delete_missing
|

conflict_resolution | skip

Z#4UE. DELETE 73 node2 7*5 node3 ICE|EZ L2 &, 7—7/Lthl b = 3 DITHRho/2Z 2 E
BRL F3, 7272 L. INSERT /I nodel 7> 5 node3 IZf2TE|E L-A[REMDH D, Rizb = 3 2FofT%
node3 WCEBMULZE L7ze L7235 Ty ZH3UX node3 DD TE,

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

a|b| c

/ — F nodel B node2 T. ZhBERRINET,

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

(0 rows)

BDR 7 9 AR —I3FMLTVET,

D XS HHEERH L TEIET 5121%. LiveCompare % compare £ — K THEITTZ i?‘iﬁ gt » b
DV A RI2EoTE (=70 thl BIFEICKEZVWEBBRL T X W), FER»225580HD 3,

AU, F X conflicts E— FOBRIAUDKRNT T, ZDHEE. delete_missing DS id node3 225D
AAIT T A, LiveCompare IXFE S 1 7 1Zit#k X 117217 (key_tuple . local_tuple. remote_tuple
B LU apply_tuple) 226 PKIEZfIH L, HEE2RIT 2T — TNV TDAY 7 AX—2RDH#ZFEITT
EE9, FTRPKETIZ4LRY Y ZLTVWET, RIT, HBIZED, 77 ZAX—-HNOFTXTD/ —F
DBIEDITN—Y a VDRI NF T,

% ZT. check.ini 7 7 A L Z{EK LT all_bdr_nodes = on #HELET. 2FH., ZFIF3XAX—HND
FTARTD/ — FEET % X 512 LiveCompare IZHER L £ 35
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[General Settings]
logical_replication_mode = bdr
max_parallel_workers = 2

all_bdr_nodes = on

[Initial Connection]
dsn = dbname=bdrdb

[Output Connection]
dsn = dbname=1liveoutput

conflicts € — N T LiveCompare %5173 5121 :

livecompare check.ini --conflicts

EfFB. v VA HHCRD LD ICERINE 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 V& —./lc_session_X/ (BEDIE Ly > a2 > DEFESIX X ) OHIC, LiveCompare 17 7 £ )V
conflicts_DAY.out (7 7 A L&D DAY ZHADHICBEEHMZI FT) 2EXAA, TRTOENT S
AT 2 ERERERRLE T,

T —&ZNX—2Z liveoutput [T 2L, 22 XEROI7 ) RFAL T, BiaIcET 352 FRRTE
F3,

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

target_node;

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

I

local_time 2021-05-13 19:17:43.239744+00

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

key_tuple {"a": null, "b": 3, "c": null}

I
local_tuple
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 (. LiveCompare 23S % KL, B k> THE I N7 —T Lk
fTC/ — FOBERMLTVWR I EEKRLET, Y a— livecompare.vw_conflicts l&. IEFEHD DD
ZEOINTOBESIHT 2 EREZRLE T,

LiveCompare (&, DML 22V 7'} . /lc_session_X/apply_on_the_node3_DAY.sql b HENIICAERK L %
T (77 ANVADDAY ZHEOHICEXHZ 7).

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;

D 250D 7 — FIIITHFEE LW, LiveCompare (X node3 7*5 b = 3 % DELETE § % Z ¥ 2R
LTWEd, 774/ FTld LiveCompare &/ — FOKEFITEDOWTEIES 2 DML 2R L %7,

node3 I L TZD DML 227V 7+ %2FETLEES:

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

BDR 7 7 AX—D—EMIHIMEOLNE T,

--conflicts E— FODLIKIITEL M --compare & D I E20ICEETH 3720, BERRICE->TrZ I
2 —2RO—BEWNEMHENS X D12. --conflicts Bty > a2 X DBHBICAS V2 —1T2I L
IR BEIDLET,

BDR 3.7 @ bdr.conflict_history £7-13% BDR 3.6 ® bdr.apply_log DT — X %EFRTEBS X5 T 3
12tE. bdr_superuser ¥ 7z PostgreSQL A —,$— 21— —T LiveCompare # EITT 2L ENH 5 Z LI
HEELTLIEE W,
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a1 IR —

bdr.conflicts_history £7zi% bdr.apply_log DWTFNRDFITHREE 7 4 VX —UFF 3 X 512 Live-
Compare IZfiRT 52 dTEET, f :

[Conflicts Filter]

conflicts = table_name = public.tbl and conflict_type = delete_missing

Ra R
node_name ¥ replication_sets DX X5 — &% Initial Connection THUHX N2 Z ¥ IZEELTK
72E WV, L7235 T, pglogical B XU/ F 721 BDR MG T —XRX—ZATHRLERH D FF,

F—TNDY A MI, BHIDOTF—XEGRTIEREINE T, Lo T, replication_sets S 3HAID
BERTENTHIDERD D £7,

EaFiottgEsEZrcE g3, fil:
* BDR1 /— KX BDR3 /— K,
e BDR4 / — F& =7 D Postgres 1 ¥ A X X;

* Vanilla Postgres f > XA & > X & pglogical / — F,

1.2.7 Oracle Support
LiveCompare Zf#f] L T, Oracle 7— X X—ZAD 7 — X ZEE DD PostgreSQL % 7213 BDR 7 — X X —
AL TEFT,

722 21X, 7T —REEHIT technology = oracle ZERTEFE T, MOFKEZEMHL T, Oracle ND#EHE
EEHRETEET,

* host
* port
* service
* user
¢ password
DT XTDF — X FEH5ElE PostgreSQL TH 2 ENH D 3,

Oracle 77— Z X — R ¥ PostgreSQL 7 — X X — A % L § 2 fli 2 IR L E 55

[General Settings]
logical_replication_mode = off
max_parallel_workers = 4

oracle_user_tables_only = on

RDR—=J1ZH )
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BIDR— T 5 DR X)

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
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

Z 2T, Oracle ® schema_name (21 —H —F—TIAH Y FRY 72 AT, IRTDT—TNVEZIXT 7 +)L
MTRAF—<EMiINT T,

* Postgres . <schema_name> . <table_name>
e +5 )L <user> . <table_name

schema_qualified_table_names = off 2FXE TS & T, RAF—~EHiT—INELEENNCTE L
MTEET, ZHUd. oracle_user_tables_only = on DFFICDAEITTEE T, i, EHshT
W3 Oracle L—H =BT 27— NVDAZMKT LI ZEKRLET, AF—~<BHfiT— 7 L%
12720 TV A HA, Postgres Tld, B—ILE72I3MMICT 7 4L + D search_path ZFET 2HEHNDH D
T3, Tl R start_query 287 X — X — % L Ti#b)7 search_path 3% EL £,

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

RDR—=J1ZHKi )
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BIDR— T 5 DR X)

[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

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 M#A., Table Filter. Row Filter. 3 X f Column Filter
THIEHIT — TNV B2 HHTE XS,

¥ 7z, LiveCompare 2> & ETIRI & LK — ME#R%Z FH Z3ALI2IE Output Connection BWETH S Z &
WHERLTLZE N,

BDR 7 —&Z~X— 2% Oracle ¥ Lt T 20813 H D, (FiRdD X 512) Initial Connection. node_name
B X W replication_sets BFEEFIH L 72 WIEEIZ. KD X512, BIED T — X HEHi% Oracle 53 2 &
BTEET,

[General Settings]
logical_replication_mode = bdr
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

RDR—J1ZHi )
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(RIDR—T 5 DFEX)

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

KD E 512, BDR 7 5 RAREEZHE—D Oracle F— ZRXR— AL HEET A TEXET,

[General Settings]
logical_replication_mode = bdr
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
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EH
LiveCompare (X, BIMDY 7 b 27 %A YA =T 23 27%<, T I PostgreSQL 7 — ZR— 2 THj
B9 5 2 BITHERL TS W,

7272 L. Oracle IZHfETE % X 5125 %12id. LiveCompare IZEMMDY 7 b0 = 7 BRET T,

Oracle 1 VX2V NI ZA4T7 2k

Oracle Instant Client # X7 > — FLTA YA b= AT EH3RXERHH 3 (/. FHLTWEIARL —
TAYITYRAT AL TIIRED 7 # VX —1THI L £ 7).

e MacOSX : Oracle Instant Client 64-bit ) Z&X v > a— K L. ~/lib THHEL £73,

 Linux : Oracle Instant Client 32-bit ) 64-bit) ZX V>0 —RLTIYRAT LA VA= LThb,
LD_LTIBRARY_PATH ;

* Windows : Oracle Instant Client 32-bit ) 64-bit) %X > 1 — K LT, LiveCompare 7 # /L% —IZH
HLUET,

cx_Oracle Python €2 a—)JL

LiveCompare % Oracle Database (C3&#t 9 2 ICIE. Python €2 a2—)L
cx_Oracle # Y AT DA VA M=V L THHATE2 X5 20ERHH 3,

IR7E. ex Oracle (Z Linux T4 AU Ea2a—23 > QURSRIUDSAA VA R=ILTERWV O,
the instructions in cx_Oracle website ICfE> T AT LIZA Y A P — L L TL &N,

LiveCompare /% postgres 7RV —7 4 Y Y AT LL—Y—TETTR2BEDLET, XDa~
¥ REMHHL T, postgres T—H—DADPIP 2%/ LT cx_Oracle EV 22— L% YA M= TEZT,

pip3 install --user cx_Oracle --upgrade

EL

LiveCompare 258\ % B-D1) % &, PostgreSQL #ZHtIC DAEH X2 DML A7V 7 b RAEM L £3, Oracle
ERECHEM T 2 DML 227 Y 7 MIEREINER A,

BLOB £ & U CLOB 7—4% &

LiveCompare {%. PostgreSQL DD 7 4 —)L K3 text BITH 5355, Oracle D CLOB 7 4 —JL K % iR
T %79, Oracle ®BLOB 7 4 —/L IZOWTHF LU Z EDFERAE T, PostgreSQL TOFRFED 7 1+ —L K
X bytea THZRLENDH D FT,

7272L. ¥ 74/ FTld, LiveCompare X BLOB/CLOB 7 4 — )V R EF—IZHBLE. Thid7—7
NMZEF=DRWVGE, WHLEEA, TOHE. 7— 7 VEEH S L., LiveCompare B Z7IZRXD & 572
Ry —=IPRREINET,
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ORA-00932: inconsistent datatypes: expected - got BLOB

General Settings €7 > a Y TRD2ODHFRELZAMIT LI LICED, TN EF—DRVEGE
\Z BLOB/CLOB 7 1 —/\ RZ M § 2 & 512 LiveCompare IZH/RT 5 Z T, ZOEERXERTE 3,

oracle_ignore_unsortable = on

column_intersection = on

Bt WEE

Oracle TlE. —fRICROFHIL ST X — X —DREZINTVE T,

NLS_COMP = BINARY
NLS_SORT = BINARY

ZAUZ. NLS_LANG B X UMt SEEREICEI%R% . Oracle D3 XT®D ORDER BY f{EACFENAL F VY a—
FERFEHLTETINEZ I Z2EKRLET,

Postgres Ti&. Al CEIER R IRFOEIX CHETT, Postgres 77— X N— AR DFGHF CHIHAL X
N7=3%E. 77 4L b T LiveCompare (& PK HZ IR % & ZICREZMRM L. B8MHEICO72205 % ARE
MHHD E3,

ZN & EEES 2121, Postgres THRA (72 21X, CHEH) ZHEHITE 2728, Oracle DE L Y — MEIE
E—HLET,

force_collate = C

L+t v > a 12 Oracle & PostgreSQL 23 £ % & & % LiveCompare 25 H L 72356, 2 —F —»Mtiod
fEIZERE L TWIRWER D LiveCompare (3BE1Z force_collate = C Z&EL TWE T,

G

HENYZa
7 7 4V b T, PostgreSQL & Oracle % [#E U 72358 T3 . LiveCompare 121X comparison_algorithm
= block_hash 23®H H ¥3, 772U, @y ¥ 2] BRDOAL—MHE> THEINE T,
¢ INTOIIEZERET B 2 L&D, ATIRFERICT FA P LTRENZKT,
e Postgres I TlX, X4 LA X VT Fil, BX U bytea 77— XTSI X 41T Oracle ZHEMH L F5,
o ZONETIE, BELTREDHHAITMDS Z2HHL Ty a3 ET,
o ZAUT XD, comparison_algorithm % block_hash 3 X Uf row_hash IZEKETEF T,

 block_hash DFFRFICA—ED B 355, LiveCompare 1 Postgres ¥ Postgres D LI DIGE ¥ Ak
2. HEIMIZ row_hash . RiZ full_row IZ7 # —A v 7 LET,

* Oracle ® BLOB, CLOB. B X f NCLOB 7 4 —/L FIZ&mAID 2000 XFDAIHRB XA TWET
(comparison_algorithm = full_row TiX BLOB ¥ CLOB £f&% ltEi TE £3),
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e Oracle Tl3. SEE2AITRTEDIEIZ 4000 XFEBZ TR D XA,

SERILATREID 4000 XF % B X 3586, LiveCompare 137 DRFED T — 7Dl EFIEL, 122 kD
ITT7—RXyb—IRRRINET,

ORA-01489: result of string concatenation is too long

X 572 % LiveCompare N— a Vi, THHDREED T — 7L T full_row HEIC T + — ANy 7 LT,
MTHE O [EEH L. comparison_algorithm = full_row ZHH L T. TN 5D T — 7LD AIZHIED g
vy a EHETSIE T,

Haf Ny > 20, Oracle 12¢ DI T standard_hash 7 > > 7> a Y 2#H L £3, Oracle 11g TiZ.
standard_hash 7 7 > 7 ¥ a VB FH TE W=, LiveCompare 131X D 12 dbms_crypto.hash 7 7 >~
Iy arvEMALIS E LETH, 72 2L, Oracle |2 — % —1ZBIMOMERBZHEIC R 2550 H D
35,

GRANT EXECUTE ON sys.dbms_crypto TO testuser;

1.2.8 Settings

3

—HRERE

K

e logical_replication_mode : 707 J LD 7 — TV 7 4 VX —FEERART 2515 GEA
WBLURZ2SMR), B X O Z AT 2 0BG CHER T 2 BMHICHE L 3, BfE, mTRERMEITKR
DrBHTY,

- "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.
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* all_bdr_nodes : logical_replication_mode %% bdr IZFXE XN TW2IGEE, WHER (U2
ZH) OAEFE L. LiveCompare IZ7 27 7 4 772 BDR / — ROBTED Y R MIEDWTHEAE Y R
MRS ELZENTEET, 77400 off,

- max_parallel_workers : #Mgf3 25| 7ot 2, #7702k, F2a—DF—I L THELET,
T HIbE 12,

BE (Z70bAE N+ 1 HOBWEREHRELE T, 1 23K 7T —XEHIC. 35 128387 —%

"\\‘_X &:o
e buffer_size | 77— X7z v FEEZ L ITT —INADOEIS N7, T 7 4L+ 409 .

» log_level : B2 7 7> A LVDFML ~)L, H[EE/ME : debug . info . warning ¥ 7213 error , 7
7 4k info,

* data_fetch_mode : LiveCompare 237 — X X—2AH 57 — X 2B T 2 HIKICHEL £7,

o prepared_statements : 7 —X 7z v FICTIURT FRAFT— X+ (LIMIT Z2HL=21)
EHEHALEYT, BEIERICPEDT—& (F7 4L FTld buffer_size = 4096 17) DAN T = v
FEND7D, 3DDE— FIXRTOPTRHHGEP DL, ACLHHATIILER 7=y FE—F
T7, AT —& 72y F2FALET (parallel_data_fetch TEF), —RHHZ1— 27—
AT, TO7 2y FHEREN RT3 —< VAR RMELEF TN, KERT—TILTRE A7 +—<
YADIKTFHEL 6NBHED DD ET, THET 74V P THD, F—N—DHEMPTEREDLE
Wi BEIDH L E T,

o server_side_cursors_with_hold : ¥—& 7 = v FIZH— "—{llh — V)L WITH HOLD Z{#MH L %
o T=INT—RIFHE—D I HF 7> a Y THIGE NS 720, xmin I S0, ke LTV
r—a vy OMEPFRET DML D D £3, F/-. VACUUM BIEFICFETINEHA, 7o, WITH
HOLD Allx, 7TV %~<T VU754 XT3 &S5ITPostgres ICHRLET (V—F— 37— &~ TV
774 XENZETEHENY 7 T2580HD $F), ZD#EI3 3 XT parallel_chunk_rows
(77 4 P TIRIEES)) 2S5 2 L TEHIKTE. buffer_size 2 L3 L #lEN M L F
3, ERHF—&2 72y FRIFALE T (parallel_data_fetch TEFE), MR- 75 —2
Tld. prepared_stataments KL 72356, 2O 7 2 v FHECEFEIEZD D FTRAD., EHOD
INETe T — TNV DBEIFEHRTT, 72720, TOE—FIX TAIRLBITIF U ARY, ARDPBIER
WKWIEWSEIZDOABEID LET,

» server_side_cursors_without_hold : ¥ —& 7 = v FIZ%— N—{ill5h — ¥ )L WITHOUT HOLD % f{#
L %7, server_side_cursors_with_hold & [AfkIZ, ZDE— NI xmin ZIMRA 5 HTE D
72, Postgres TR, VACUUM . BXUL 7V F— a YORMENRAET 2[0S H D £33,
WITHOUT HOLD # — Y LZtit v ¥ a Y RIETHOWTWS b ooy a v 2B e 5570, Z
DEIBHBIKRELARDET (ZHUIFROAN=Y a Y TRIREINET), RFv T avy Mkt
By yareRiiblzo THREEINE 720, 21— A7 — R X > TSR OEELH D
¥95, ZZUMBEMK IR WD, XEVHEHREL K7 7 A VOAERIKMERVE £ TS, JEFIH
F—RXOPIRIFFTFITEINTVERA, 73— RADHETIE., ZOF— FIZ— 1 —2r—=x
TIXELRDFETH, RERT—INOHETELI B ET, 7T —EZRXR=XOAMIBFEEDHEIT
BEIDLET,

BE @YU AITEY) 7 data_fetch_mode &R T 2 Z IZIEHICEETY, a2 7—
XY MEFHTZE, T—ERX=ZAY—=N=LD7 v bV " DRNIRZ 1D, ROBRERT T H—
FTHH, MR LI—RTr—RHELTVET, 5 1 D2DKRA ¥ ME EHINIAT - XV bR
ffif3 % &, LiveCompare DWHIZIHRHN—2a YOITERRTELZ LTS, LEdoT, EEEOEE
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fifh— N—IZIX prepared_statements Z{HHIT 22 2 BEOLET, 7XA M, BIT>F VA BXU
RARY —N—DWFIH D server_side_cursors_* ixiE, EDHIKIX, BZ L IEHICKRERT—
7'M server_side_cursors_without_hold %. % b ® 7 — 712X prepared_statements % {&{E
XRBZZLTY, BHMMEOLRICOWTIZ, UFOEREZSHBLTLE I,

pre- server_side_cursors seitrerhslde_cursors_without_hold
pared_statements

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

Oracle ICBIT 37FR

. Oracle DA,

data_fetch_mode

FEFTERIEMR XN, FT-REFICEE s T

Y2 LT Oracle 2 5HEBXN, T—XEZ75A4 7> MIlOH—Y L% LT buffer_size DF v ~

7 THRENET,

o parallel_chunk_rows : iFtLED/=2DICT — TN EEROF v > 71 C7ET 2 23572
DITRHERITOR, 7T —XOHIRIZEAN Yy Y aMFHEN D720, V—h—I13HEWICEEL EE A
BT —TNDF v > 2712i%, parallel_chunk_rows L RDITHH D £, FEDEICHKRET 5< 1
7= NVDE R LEST, 7740 10 (&R,

BE: 770 ENE BBOTV —h—TRERT— 7N EIFITHIERST 2D H T, £V —h—
DT =<V RAE, TRTOITICHEHAIN D Ny & 2550 E L2201 2[R H D 5, Postgres D
WA (FfI27 7 4L b D random_page_cost = 4. ZHUIRFTDN—F R I 4 TR RETFHTEZ E X
HN5) IZXoTIE, Postgres 7 LY 75V F—=iRoTly b~y e —=TAF ¥ V2 BET 256D
HHFET, 7T—RR=ZPISSD TEITENTWVWBHE. LiveCompare ZHHT 2 &, HIKD T 5+ —< >
RERMH L THERZ CICFITTEE T,

A%z RKMEICHA L TE %9, ZHud, start_query

start_query = set enable_bitmapscan = off

e parallel_data_fetch : 7—&X 7 = v F WA TEITTILEND 255 (DF D, T—ERX—2AA
DIEFHIHEREFER L £3), ZnltiBo 7 x —< > 225\ E L % L7z, PostgreSQL LISV D7 — &%
Bin3d 356, Z OFRETHIINENIZ/ D £, data_fetch_mode = prepared_statements ¥
721% data_fetch_mode = server_side_cursors_with_hold DHFEIWCDATFAIEINE T, 77 %

Lk fon,

 comparison_algorithm : LiveCompare 237 — 7L DITE N L TT— X &I T 2 HIKICHEL F
T Ny a2 TEEROHKREID BEHTT, ROVWITNHrDfEEZ L D 3,

- “full_row :

case, is

Disables row comparison using hashes. Full comparison, in this

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

RDR—J1ZH )
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(HTDR—T 5 DFEX)

‘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 thats 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
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.

e min_time_between_heart_beats : [)"— FE'— ] X vt —I% 0 ZICEl8RT % £ TR 2R
e BV —F—1%, HENB5 T2 F—Y T IBAINEL 5, 741 b 308,

e min_time_between_round_saves T ATV X ALADETHIZKE T 7Y FOIRE R HH
TELETHEETIRE (B, 59 FE 7@ N "— Y-+ hIZDAFKET 0D,
min_time_between_round_saves |3 min_time_between_heart_beats I ETHZNENDH D £,
TU Y ROET T B, LiveCompare l3HICZDT—7NLDT7 vy FIREBEEH T2 Z L ICHERELT
{Z&W, 774 b 1608,

BE | 2% - Ctrl-c Z# L T LiveCompare DFfT% ¥ ¥ >t/ L THERIET % &, LiveCompare
B0 Y FOREPRFSINIRA YV IO ZDT—TNVDI7Y Y FEHBLET,

* comparison_cost_limit :@ >0 OE, %7V —H —2 comparison_cost_delay W DEBEE% T 5 Hi
WIS 278G LE T, 7740 NI 0T, YV —h—3BEZETTELEL 5,

o comparison_cost_delay : comparison_cost_limit > O DS, ZOHFREWIRETV—H—nRY —

T AR EIEELE S, 7741 X 0.0 TT,

» stop_after_time : L —#%—23Ctrl-c Z# L 722D X 51T LiveCompare 25 HEIHNIZFEIL T 5 £ T
DAL DIFE, HlrE ittty > a Y EZZKT L TOWRWES, av Y R4 YTy da
YID 5B LTESTZ LD, BUBMTEEY, 77 4L MJ stop_after_time = 0 T,
HENE D AADPEINC R > TNWB e ZEKLE T,

 consensus_mode : ¥ D7 — XEERHEOIFERLL TV 5 % W3 % 72 91Z LiveCompare 2MFH 3 % 2 >
Y UHRATLTY XA, AlEEZAEIX. simple_majority. quorum_based ¥ 7ziZ source_of_truth
T3, consensus_mode = source_of_truth DA, difference_sources_of_truth # AJ1 3 3
REXRHDET, 774/ & simple_majority T,

o difference_required_quorum : consensus_mode = quorum_based D&, D EIT. ¥ D
M FHET 2R IRET 2-DICRERRNT +—F LEREELE T, 0.0~1.0 DEIETDH 2 HEH
HHET (0.0 ZEHIDELZNWIEZERL, 1.0 IR TOEGBDETH I EERLET,
CHLDEE MR DA LRWTLZE W), 7740 MAIX 05 T, ZAUSEWEEZEHT
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52 BEOLET,

e difference_sources_of_truth BT Z 23 Y — A R hzEms (%7212
logical_replication_mode = bdr # X ¥ all_bdr_nodes = on DHFEHIE/ — F&) O 2
<X H VYRR, consensus_mode = source_of_truth DFH IO AFHINE T, fHl:
difference_sources_of_truth = nodel,node2 , ZDHITIX. 22 > 3 > nodel Connection
8B X Of node2 Connection %.ni 7 7 f LV TEFKT %%, all_bdr_nodes = on T Initial
Connection DAZERT Z2LENH D £ 32, nodel BX U node2 I3E#N7 BDR / — FHATH
LZRBEDRDHH ET,

o difference_tie_breakers : A2t H AT NI ZLAMNEA DIRREROIT 27200284 7L —
H—r R dn28Hi4% (£7213 logical_replication_mode = bdr B XX all_bdr_nodes = on
DFEE ) —F%) oary~<Xyh 1y R+, #fl: difference_tie_breakers = nodel,node2 , Z
DFITIE, £ 2 a > nodel Connection B & node2 Connections %.ini 7 7 £ L TEHRT %0
all_bdr_nodes = on T Initial Connection DA% EFKT Z2LENHH F325, nodel BXUY
node2 [¥H %772 BDR / — FETHI2MENDHD £F, 774 FTE, HERZEA 7L —h—t A
BREINERA.

+ difference_statements : LiveCompare IZ X > TAEM X425 DML 27— b X > + OFEFE% Hlf#H L
% ¥, difference_statements DfHIZRDWTNNTT,

- "all® (default)

- “inserts’

- “updates’

- “deletes”

- “inserts_updates’
- “inserts_deletes’

- “updates_deletes’

o difference_allow_null_updates : UPDATE SET col = NULL Z¥Da<x > FEEHLKR—FT
T2 EIDERELET, 7744 F fon,

 difference_statement_order : LiveCompare iZ X > THK I L5 DML A7 — b+ X N DJEF%
HilfHl L £ ¥, difference_statement_order DfHIZKD VT NHTT,

- “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 —&XX—X 23 255, EOD7zHIZ LiveCom-
pare \ZIFFEDL SV r— a VEEADRERLTFHE LB WESIEER L, 2OV 7V Fr— a Vigmz
HLUTDMLEBEREGEAZRZ ) M 2ERLE T, &E difference_fix_replication_origin
', LiveCompare 2MHH T 2 HHEROHUFIZIEL T, T—F =D DREIWEZFRE LRV
4. LiveCompare (& HE)IZ difference_fix_replication_origin = bdr_local_only_origin

ERRELF T, LiveCompare 2MERT 2L 7V r— a ) D, HEBROMGEE A3 %728

WHIBRZ N AW Z ICER L T ZE WD, BERIEL T, LIV —>aryF Y IV E2EHTFHT
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HIRCT& £ 3, logical_replication_mode = bdr 23N E T,

EE  BDR3.6.I8 T, B —ANDAD N VHF 7y a v e#EHAT 201 HINE, HilclERXh
728 L\ bdr_local_only_origin L V7 —2a VI UREAXINZZ L ICHEELTLEZI WV, L
727535 T, LiveCompare 75 BDR 3.6.18 I XN TWAHE, ZOLFVFr—2ar 3 ) I VMERE
WD, 2—HF—FZZDL IV r—2aryF IO UEREIRLENWI 2 BEID L ET,

- difference_fix_start_query : LiveCompare TERIN/ZHEH R 27V 7 b DIEHETEITINZTED
7TV, XHIT, BDR A FEITINTE D, difference_fix_start_query 23Z2DH#A. LiveCompare
FEECRD Z 2 ITVET,

- 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’.

e show_progress_bars : 2> Y — VI NTHETIRN -2 RRT 20 E I E2RELET, O
ERNCT D, Ny FREITCRILOHEN DD EF, 774/ lon,

» output_schema : R TIE, LRV R— b7 —TADMERENE T, 77 4L [ livecompare

o

» hash_column_name : $XRTDTF—& 7 = v FIZE, [THDITRTOERDHN DN > 2 THIHEE
DHNPEENE T, ZOREX. ZOFOHHEZIEELES, 77 4/ b : livecompare_hash,

 rownumber_column_name @ —# D7 = v F Tk, 7 T VHINT row_number () BEEE% FH 3 22
BEXRHDET, ZOREZF. ZOVOAFIEIEELE T, 77 4/ livecompare_rownumber ,

» fetch_row_origin : ZOREEZEMITT % &, LiveCompare [ FFHMT 2 FTOA VI %%
MELET, SNE TNy TR ILUODGBERHDET, 7741+ off o, BT 51213,
logical_replication_mode % pglogical /213 bdr IZFKET 2 XLERH D T3,

e column_intersection : ZORWELAMCT 5 &, HEENTVWBRED T — 7 MR LT, Live-
Compare (Z TR TOEHD 7T — TN DHNDRFZTDAMERE L. EHUSTFET 2D H 28D
IR LT, ZOREEEMT S ., LiveCompare (X TR T DD T — 7V THIRFRIETH
208D R L. A —BLBRWHERT— 7L olgERIELE S, 7740 b [ off,

BE | 77N PK 2D B5E. column_intersection = on TH->Td, PKINIERZ Z LIZTE
FHA.

» ignore_nullable : REDT — 7 NEHEBIZDOWT, LiveCompare 23 ¥ — 2 1827 3 g+ — 2 #
AL TW3A, ignore_nullable 28ARNICH > TW0W A A (F7 41 1), LiveCompare (3R T
DF]% NOT NULL 2T B3 EHH D £3, ignore_nullable = off ZFHET 2 I LT, ZOHEER
F—N—F4 FTEFT, ZHZED, LiveCompare [ZLLET null FRANEEE L 5, —fpa—
F— 7 — XA TEMHID AT AR D D £ 5,

+ check_uniqueness_enforcement : LiveCompare 231 —% —EZRDHKF —2HHL TW3 0, 7—
TNAHNDTRTOHNZ L F — 2 UTHA L TW5HE, check_uniqueness_enforcement DT
WEMIR > TWBEE (77 0 ), LiveCompare 13tk F —T7—7Lv0—EEF=v 7 L
£7,

» oracle_ignore_unsortable : B&NZT 3 &, FpT—7 1 PK D—ETHRWIES. Oracle DY —
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FTERWT—4&%A! (BLOB, CLOB, NCLOB. BFILE) O%|%##13 % X 51 LiveCompare 26/~
LET, COREZAEMTT 28551, column_intersection b EMICT 2 2 BE#OH LT,

o oracle_user_tables_only : H¥NCT B3 &, Oracle IZ0 74 Y L TWAL—HF—n5DHT— T )L
AR TF—REHIFF % K 51T LiveCompare IZH/R L %3, 72 213, sys.all_tables BXL U sys.
all_tab_columns DX DT sys.user_tables B X f sys.user_tab_columns 7> 5#iAE S 72
XDHLBZDET, 7740 b [ off

» oracle_fetch_fk_metadata @ H#IZ T % &, LiveCompare IZ/NTF —D X X7 — X ZHUFT % &
IR L E T, ZHFNEDNEL 2256 753% D £79, Oracle ##iD fetch_fk_metadata FED
EZA—N=F A FLET, 7741

- schema_qualified_table_names : KiREZHINIT D, T—INERRAF—<EMINE T, Zh%
M T 28 AF—<BHiT— 7 NAZHHETICT — 7 V2 IR T Z %3, Oracle x Postgres FL T,
oracle_user_tables_only AR T 2 4EDH D %I 53, Postgres x Postgres T, [A LT —ZRX—ZXK
THoTdH, BRARF—VDRNIHBT—IN TR TEE T, £/, schema_qualified_table_names
WENIE > TWBIEE, Table Filter -> tables. Row Filter, 33X Uf Column Filter A F—<
B LTT— IV EFALES, 7740 fon,

» force_collate : off DADIEI DB EHICHRE SN TV A A, X5 3T Postgres
7 — & ~R—ZD ORDER BY #FTHE S N/-REL AL 3, HEDEL S Postgres 7 — X R— R
T3 2858, £7213 Oracle & Postgres 7 — X N— AR T 2551 EE T (ZDEE, 21—
#—1d force_collate = CEZRETHA2LEDDHDET), BRAET 7/ nd— (Oracle & PostgreSQL
7Y) ZHEL, BEITEEINATOARWES, Cc2EELEST, 740 ¢

» work_directory : LiveCompare fE(7 4L 27 b UADNR, M7 7 AV 2ELty>ar 7
NE=MEDEIRT 4 LT PVIERENE T, 7740 . BREOT4L27 1Y),

» abort_on_setup_error ! AT E L, T—TINHB IV REREL LD & Lt ¥ %2 LiveCom-
pare TL7 =M HAET 22, vty > a v 2Pl xnEd, 741+ [ of

BEE . abort_on_setup_error DX EIX. compare E— FTHOAERINE T, recheck E— KT,
v 7 v FTOBRHID T 5 —T LiveCompare 3% KT L £ 3,

 custom_dollar_quoting_delimiter : LiveCompare 25& W% RO} % &, CFHNC K5 HRF % #
FALTDML 2L ET, 7740 bOBIEZ. 7Y & LRSCFHIRER L THERLES, 5L
THHRRLDBDEMHALIEZWVEEIE. ZORTX—X—%FHT2XUDXFE LTHRETEE
T, BBORE D DS > VRNV TIERL, BRERETE2 T, 7740 MIoff T, T,
LiveCompare 335 LiveCompare D md5 Ny ¥ 2 2 H T2 Z e 2 EHK L 3,

+ session_replication_role_replica : A& $ % & . LiveCompare \ZH @A 27V 7+ T
session_replication_role PostgreSQL #E % replica ¥ LTHEAL 3., Zhid, %Eﬂﬂw)iﬁ %
J—FRIZDML ZHEHLTWAEEIC MY = L— L BERFI XN NE D ICTIHEEKILBE
¥, BRNTF %121F PostgreSQL XA — 8 — 2 —HFBRRETT, ZALNDGE Dixb%i))?é D ¥ A
77 4V NI off T,

 split_updates : H#CT % &, LiveCompare |& UPDATE DAEZ® 5E| L3, D% D, UPDATE
DML 24K 2o D iz, A2 Y 7 M3 % DELETE 3 K O INSERT 24 M L £9, 77 *
U ME off TY,

* float_point_round : 7 — X N—2% 5 OFFH/NMIAEZ HEK S % & %12 LiveCompare 23945 A
T2 10 EREIEET 28E 77 40 ME-1 T FEVNIEOADDEINC LD £5,
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VIR

WIHAEESHZ. logical_replication_mode 7% pglogical ¥ 7213 bdr ICEE XN TWBIFEICD A X
N, —P¥ —» node_name REDAZMHHL TTF —XEMEHREL TWIHE. Fur 7 o0 EEKIC
J— K&5 5 DSN ZHIS L £ 3,

» technology : RDBMS Hifti, BIFE. fEHFIEE/2{EIZ postgresql DA TT,

e dsn : PostgreSQL #1375, dsn 2FEINTWVWAHA, host . port . dbname 3 K Uf user I
WAHINE T, dsn @i, D FTXTD parameter key words allowed by libpg & 5 Z & $T
R

e host ¥ — =7 FL R, Unix V7 v MERZMEHT 2123, ZOFHICLET,
e port ! R— b, T 74T 15432,

- dbname @ 7 —&XX—X%, 774/} ! postgres,

- user ! 7T —XXN—ZXF|HE, 774/} ! postgres,

» application_name, 7 7V — a v, T—HF =MD TN TOERIFHRDD DIZ dsn Z7%
TELGETHHHATEE S, 774+ [ livecompare_initial .

H A

HDEEREIX. LiveCompare 23LEBE L R— b7 — TV 2B T 2528 E L £3,
» technology : RDBMS Fifti, BIFE. fEHRIEE/2{EIZ postgresql DA TT,

e dsn : PostgreSQL £t FF, dsn ARE I N TV SHE, host . port. dbname 3 K Uf user I
A XNE T, dsn BTl D FTXTD parameter key words allowed by libpq & & % Z & 5T
X%9,

* host ! ¥ — =7 FL R, Unix Y7 v MEREZHEMTHITE, ZOEIITLET,
e port :JR—br, T 74T 15432,

- dbname @ 7T —&XX—X%, 774/} ! postgres,

- user ! 7T —XXR—ZXF|HE, 774/} ! postgres,

e application_name, 7 Vs —a r$, —HF =MD TR TOHEFIERDO D D IZ dsn BF&
ELGETHOMHHTEE S, 774/ b ! livecompare_output .
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T — R Ek
57— X ¥Hi) 13 Initial Connection 3B X Of Output Connection IZEl/=#5%it 7 > a > T M. Live-
Compare (37— & $&fi LD 7 — X ZMRINCT7 = v F L THEKL £7,

Initial Connection %° Output Connection ¥ [AF£IZ, named section I [F—&Xaxr > a v ZEHR
LEF, €7 2> %l3 Name Connection DIERTH B MNENH D £3, Name l&. HFTHES 15ED
XFHTS, ZOHE, =P =D Name ICANFT2HDIF, F—&xEHO B ID) eI E T, £
7. BT —XEHIE, TXEHRO Y R N 2R TEOE ID BRETT,

logical_replication_mode = bdr £ & ¢f all_bdr_nodes = on D ;& . LiveCompare (& Initial
Connection 75 BDR XX F— X 2BUG L TTF — XMV A V2R T 272D, 2—F 37— &%
WMEIRET AL EIEH D THA,

* technology : RDBMS £ffi, HIfERJRE/{EIX postgresql % 7z1% oracle T,

* node_name : 7 5 A Z—HN®D /) — KDO%H, logical_replication_mode % pglogical ¥7ziZ bdr i
FETHINENDD FF, /2. Initial Connection Mz NTWBHENDH D £3, node_name
MREZINTWBIYA. dsn., host port. dbname F KX user DRTIT TR THEINE T,

* dsn : PostgreSQL %t X 75, dsn SRR E XN TV A A, host, port. dbname B K user I
EHINF T, dsn FHEITIE, D FTRTOD parameter key words allowed by libpg Z&H 23 Z & T
g

* host ! ¥ — =7 FLZ, Unix Y7 v MEHREMEMT2ITE, ZOEIITLET,
e port :JR—br, T 7T 15432,

- dbname @ 7 —XX—2%, 77 4/} ! postgres,
e service : Oracle #E#i CHEH SN2 - 2%, 7741+ [ XE,

- user ! 7T —XNN—ZF|HHE, 77 4k ! postgres,

e password : EXDRRATV—F, TNEFEALRZNWZ 2 E2BEIO L E TR, —HDOLH > —FERTIlE
ENZRDEEDDH D 3,

e application_name , 7 /Y7 — a v$, T—F =MD TN TOEHFERDOKD D IZ dsn F72
¥ node_name ZFEL/-HETHMHHTEE S, 774/ b ! livecompare_<Connection ID>,

- start_query | 7 — ZN—ZANDFEGEBBEEPN S - RICETEINBTED I,

o fetch_fk_metadata : LiveCompare 23#%#t E DAV ¥ —ICBIF 2 X & 7 — X Z2INE T 2 0EDDH 5
&, 774 lon,
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T—TINT1ILE—

HIET 2 H0ZDOBE. .ini 77 A LD ZDE 7> a Vi, firsst 7T— X R—=ZAND TARTD T — 7L
L T LiveCompare #5173 2 M E)NH 2 Z e ZEKL 7,

FEDT—7 1ty MZH LT LiveCompare #5175 256, TN ET LI EIERFELDHD T,

 publications ! FFED ATV r—a>r® 7 4 LR > TE, LiveCompare (I ZNLHD T or—
YavilBEMTIONT—TLDAEMHL T, Z publication_name ZFHL T, XD &
IZHRHARZIERTE LT,

publications = publication_name = livepub

logical_replication_mode = native Z3RETT,

 replication_sets : pglogical ¥7z1Z BDR Z{fH 3 285G, FiEOEE Ly v 274 L2 ) 2T
% LiveCompare |3 21 & OEE LY v MBENTF 5N T — TNV TOAEREL £ 3, ZH set_name
ZHHALT. RO XS5 ICERHAZERTEET,

replication_sets = set_name in (default, bdrgroup)

logical_replication_mode = pglogical ¥ 713 logical_replication_mode = bdr 23NETT,

 schemas : FFEDAF—<% 7 4 LRV V7 TE, LiveCompare lZZNEDAF—<IIET 57 —7
NTDOHMEREL £, ZH schema_name ZffH LT, XD X 5 IFEHR2ERTE £ 7,

schemas = schema_name != badschema

e tables : Z#{ table_name . LiveCompare TEIfEFXE 2T —T7NDAE T 4 VR ¥ 7§ 554
KEMER T 2 DI LB £3,

tables = table_name not like %%account

ST $XFZ%% L LTIRT =TT 208D H 2 Z L ITER LTSN,

schema_qualified_table_names DMEIMICH > TWERWED, 77— TN ZIFAF —<BHiT3LENDH D
T3, ez FEDT—TINLDYANDAE T 4 VR TEET,

tables = table_name in (myschemal.mytablel, myschema2.mytable2)

— %M 723 E schema_qualified_table_names ZfEXIZ L TW A G EIX. HEHLD start_query iXx & T
Postgres (2 )72 search_path X ETADENH D T3,

[General Setting]

schema_qualified_table_names = off

[My Connection]

start_query = SET search_path TO myschemal, myschema?2

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

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

BE . search_path CHEEINZ 220U EOXF —< IR CLARIOT — I ADBEETNTWBIEE. &
WKHODP o7 bDODHETERINDS Z L ICERLTLZZ W,

Table Filter £ 3 3 >iZlX. publications. replication_sets. schemas. ¥ XU tables 7 1L
X—%RBEIE 2 Z D TE, LiveCompare I3FEE L2 TRTD T 4 VX —DHBERNICH 2 T — 71D
ty bEBEILE T, B

[Table Filter]

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

tables = table_name not like %%account

F/. TNV R FRERT 272012, T—TNT7 4 NX—DPRAIDT—EARXR—AZFEHENE Z I
FEELTLEEN, T—IADBRHADT —EAR—RIZFEEL. 74 NVE—THRITENTWE 5, o7 —
BR—ZWFELZWIGE, B ICRD LS ICFRREN, ZORFEDT—TLDHRIEIAF Yy TENET,

2019-06-17 11:52:41,403 - ERROR - live_table.py - 55 - GetMetaData - P1l: 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

AR, 77— T NADBMBD T — ZR—=RIFIE L. BAIDT — X R—= R LBV E, T—T N7 4V
R—ZBHLTWRTH, HIRTERINLEE A,

F— L DHNGBERIZFE U TR WS (column_intersection BSERNCK o TWABRE#EL). BE
DT —TNDOHEDRAFXy TEINET, BUIRXvE—2b0 7774 UIZEENET,

BifE. LiveCompare &, 7— X BB IT DT — 7 A THEU»E S h 2R L 8 Ao

BE | conflicts E—FRET—IN 74 X —ZHHLRWI CITERELTIES W,

T70)L2—

ZOtr7>aryTE TLRVDT 4 VR —2EEDT— 7 VICHATZ 278, LiveCompare {3177 4
NR =%l TITTOAEREL $3

O 7 a ORIl T8 1 207 =7 1VOV R 2FHEL e TEFET
(schema_qualified_table_names DEHIZH > TWVWHEWVWED, TRTOF—TALEZLITRAF—<E
fis2DERHDFET),
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[Row Filter]
public.tablel = id = 10
public.table2 = logdate >= 2000-01-01

DA, T — 7 public.tablel DA, LiveCompare (3] id = 10 Z{fi/= TITTOAFEHEL T 35,
7 — 7L public.table2 DA, logdate >= '2000-01-01 Ziii/: TITOADLIKTER I NE T,

— 72 B E schema_qualified_table_names % fEXIC L TWA5E1E, ##HiD start_query % ET
Postgres (21 )72 search_path $RXET A DLENH D F7,

[General Setting]
schema_qualified_table_names = off

[My Connection]

;'.ce.lrt_query = SET search_path TO public
[Row Filter]

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

EE DD SQL 5t (WHERE AJICANZDERL) &, T—INMT7 4 L X —¥ LTRICITTRZIT A
NohgFd, 22X KERT—ITADLDHDY, FFEOHDID DAZNKT 2855, $XTOID T
FT—INEERTEE ST, K2, INAIZHERHLT. ROXSIWCIOINEZLZI2lL— b TEET,

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

fT7 4 NVZ—=DIELL X TWiRWEES, LiveCompare 137 4 VX —%EHAL L5 & LETHRML
9, LEdoT, ZOREDT—TVDOHEIZRAF v FEh, fshnr7 > A McEEAENET,

F— 7 LM Row Filter €273 a VICU XA FPENTWBEH, M50DOME T Table Filter 12 X » T
ENEHBE, TDT—TNDITT 4 NE =3B TERINE T,

FE  conflicts E— FI3fT 74 VR —%2HMALRVWI LIZEELTLEE W,

T740LE—TREDRA LA T2 ERTS

Row Filter lZ. data_fetch_mode \Z &> TERLZAFETHHINET,

e Postgres T & data_fetch_mode % server_side_cursors_with_hold ¥ 7 &
server_side_cursors_without_hold IZ&ET 2 &, Z T UDBEITI N 2IZT— 7t
BOEHIZOABEHENE T, 2 v—AN—flloHr—Y L 2HFHLTTF—22METHI L%
BEHRLET,

* Postgres TlX. data_fetch_mode % prepared_statements (577 #/LF) IZRET 3 &, HEfiFx
N7=27 T VIZRow Filter BEEN, 72 v FEINDZTRTDT—X Ny 77 —TETEINET, D
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£0D, ZZVYUp Row Filter Tnow() . CURRENT_TIMESTAMP. ¥%7-1% SYSDATE (EPAS T) ZffiHd
LTWaHE, BHINIZRAT— M XY MHFEITEIND &, Postgres IZTMED X A L AR VT % FFE
flit %5,

L7=h5T. Row Filter T now() . CURRENT_TIMESTAMP ¥ /-1 SYSDATE Z{#ifH 3 3155 :

[Row Filter]
public.table3 = logdate < CURRENT_TIMESTAMP

iz, B—=N—flOH =V NV EFEHALT, BEDRA LRRX Y TR L) OFEBETOATHEEI NS LS5
FTEHEIRENHD T, DF D, data_fetch_mode I prepared_statements ¥ IFF72 ZHIZERE T 3 MNE
BHHETF,

Oracle Tl&., FTHBALZZ X512, data_fetch_mode REIFER XN, 7T UDBBROINCETEIH, 75
A7 MDA =Y N ENLTT =B 72y FEINET, ZHUTED, 7T —RIIHBORGHEDO R F v
Tray b LTERREINET, ZHUEZ 74 7Y Ml A — Y LTI H, BIfEIX Postgres TH— N —{]
DH—=YNVEMHAT 225G HUTHET,

ASLT 12—

D7 arTiE, FILRXLDT 4 VR—EIEEDT — 7 NMIHEHTE 578, LiveCompare 13517 4
NE—D—ERTIEBRNITOAEREL £ 3,

ok r7yaryicld.l T8 1 207 =710V RAPE2EL I HNTEET
(schema_qualified_table_names DEFNICZ o TVWEWED, T RTOT—TILEZLIFRAF—<B
i ARNENDHD £9), 722 213, public.tablel ¥ public.table2 OMi/5i2% columnl . column2 .
column3 . column4 E X column5 23H 53 & LET,

[Column Filter]
public.tablel = columnl, column3

public.table2 = columnl, column5

DA, 7— 7L public.tablel D&, LiveCompare (% column2 . column4 . ¥ & UF columns %I C
DAHIEAE L. columnl B XU column3 ZERHF L £3, —F. 7— 7/l public.table2 DHHE, ¥l column2
. edb_tran columnl ¥ column5 ZH L %3,

— %723 E schema_qualified_table_names %X L TW A G EIX. HEHD start_query X & T
Postgres (Zi#)7% search_path b RET A DENH D F 7,

[General Setting]
schema_qualified_table_names = off

[My Connection]

.;,’.c:;lrt_query = SET search_path TO public

[Column Filter]

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

tablel = columnl, column3
table2 = columnl, column5

N7 4 VR =IZIE LR WIIGDBEESI N TV AHE, D% D, EE SN T — 7 VIHIDEFIE L R W
& LiveCompare (3B BINDH 255 DAEFEHL T, RO o725 T 2 X vt —Y%n s
IZRLER L E 9

T — 7 Column Filter 227> a Y IZV A MEINTWEH, {50 D EH T Table Filter ik o T
BRAINTGE. ZDT—TLDH 7 4 VR =3B - THEHAINE T,

EE . Column Filter TIEEINFH T — 7L PK D—E0TH A5G, HIKTHEHAI N W 21T
B LTLZE W, LiveCompare i3 ZNZ2 0 ZZE8 L. ZD X5 RIND 7 4 VX —ZHL 5,

EE | conflicts E—RFF 7 4 VX —ZFH LW Z EITHFERELTLEXW,

tEF—

Column Filter *[EIFRIC, ZDt 7T arTlk, 7—INATLIIFIDVRAMNEIEETEZIdTEE T,
INSHDHNEZ. T—INICEF—F /1T UNIQUE FlfH 2B ETH. BEDT— IO F— v Bk
INFET,

o1 :

[Comparison Key]
public.tablel = col_a, col_b
public.table2 = cl, c2

LREDHITIX, 7 —7 L public. tablel DL F —13F ] col_a B XN col_biZk D FF, 7— 7L public.
table2 DHAE, Fcl BIU 2 3t F— A ¥ 3,

FED Column Filter £27 > a Y CHIAIATVS, RELTWVWBH, 740X =TT b, EIEIREL
TW3 75— 7 WZB3 2 [E CEEIZ. Comparison Key . [Af£iC. Comparison Key £ g VXA E—
FCIXEHINE T,

WE71 -
ZDtr¥ayTE, BDR/ —FhoEBiEaZNET 5 L ZiZ--conflicts E— FCHHAT 271 L2 %
IETEE T, FED SQLEAXZER L. RTUTD7 4 —V F2EHATEET,

e origin_node : ¥ 7 A7V S ard iR/ —F

e target_node : T RZ VT a DRI VAR —L/)—F

e local_time : / — FCHANRELLLZDRA LRXYT

 conflict_type : Bi& OFEH

o conflict_resolution : JEFH XN 7- U5 EE
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* nspname :@ BfRORAF—<%
e relname : BRI 2L —aro)lL—rarg

27 a YD RTconflicts @HEEMFHTILERD D T, LUFOHIZEDITFTL XN,

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

FREOMERE INI 7 7 A MBS %5 Z 212 & Y. LiveCompare 1. % BDR / — FTHARAFIC, X
A 7% update_missing THDH. AF—~<my_schema D FDF— I NICHEET IHEDOAZEIEL T,

BE . 20ty a3 vii--conflicts E— FEHATH B ZLIZHFE LTIV,

1.2.9 Licenses

TQDM

tqdm I FEEEEDEY T, FIGEEHOBRWRD, IRTOFEE (a3 vy bul%e2sR) FZ2hz2hofE
TMOBEEMEEFREL, MIT 79422 (ITOTFA ) OFTHEREZV Y —ALET,

PISNE 7 3ERLEEZ, FILVIERY 2 P EhTwE T,

e 774JL: * MPLv2.0 2015-2020 (¢) Casper da Costa-Luis

casperdcl
o 77 A4l tqgdm/_tqdm.py MIT 2016 (c) [PR #96] Google Inc.

e 77 AL tqdm/_tqdm.py setup.py README.rst MANIFEST.in .gitignore MIT 2013 (c) Noam Yorav-
Raphael, JTLOEH,

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

Mozilla Public License (MPL) v. 2.0 - B#f A

IOV —ZXa— K 74— A%, Mozilla Public License, v. 2.0 DI EVEF, MPLOI V¥ —22D7 7
AL FITHEAR e o 7285 A, https:/mozilla.org/MPL/2.0/ TAFTEF T,

MIT SrE>X (MIT)

Copyright (c¢) 2013 noamraph

COVI MY 27 BIOEETEZRFaX b 77240 (V7 0 27) oav¥—2EE32 i, #
H, av— £H, =Y 35 ZE0RINOIRESINRVY 7 by =2 72T LEST., V7
P27 DaV—EFT, B, Y794 R, BEO/EREEGL. ROEZBFKE-T, Y7 o=
ThfRtxh s Niczhe2EA LET,

FREOBEFHERRB K ZORFAIRRIE, Y7 MY 27 OINTO Y — X3 KENZRIICETEND
bDELET,
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AV 7 o7 TBIREER) ciftxh, HRFRBBERERDLT, i, FE0BHADEE M.
BIUIIEREOFIAZEON NS IRESINE A, BT IIEEETEE . ZHowshy, R
1A, 2R ZFOMDAET, V7 Y27 2REMHE 2 ZOMOEE NI T 20 5 2 2[bH
I, —U0BETEEDLRVDBDLLETY 7 V2T,

cx_Oracle

CX_ORACLE O 7 A1+t > 232y

Copyright © 2016, 2020, Oracle 3 & O/ % 7213 2 OBER M, TR TOMEFRZHHE,

FEHE © 20072015, 7 ¥V =— - bv A4 =2 H, TRTOMHEFZRE,

Copyright © 2001-2007, Computronix (Canada) Ltd., = KE> k¥, 7AN—R, HF X TR TOWERERE,

RDFEMD T EN 255, BEOFEILPDS T, YV —ABLUANA F VB TOHACA & #HFF
CIRSY g% 35

Y —2Za— KOFHAME, LiLOFEHERR. ZOXHEOV 2 b, BEXOUTORBERELRFT 2 0H
BHDET, N FVERTOFEAMME, FLOFFEERR. ZOXRGFOV R, BLXUROHREHIEY,
BUAARFICIRE X NS FF 2 X Y P BIWELBZZOMOBERNER T 20BN H D 5, EEMETTEED
LA EHBEOLRT D, FHEOEMC X 2N VED, 2OV 7 by 27 6iREL-EA2HEEE
7RELETAILIETERRA, REFE: 2OV 7 by 273, EEEEEB I UFREICL>T K
Kozg) Rtxh2d0THD, FEMMEB X CRED BIADES DO BRI LI E EAETH, Z
NOHRREINFEA, WHARIEHFICBOVTH, BEEKEZIEaY M) Ea—&x—1%, EEN, BN,
RN, FAl. BRI, FREERNREE (REMELEY - R0FE,. 77—, 3Bk, F3¢
DOHIW) 7=72 L. 2. BB EE. £RE3MNETE GBREZETD) 2T, WHhRELHIETH, 20V
7 b 27 OFRA»SRELGE. BRUEZOHERICESVTVET,

Computronix ® {Z, Computronix (Canada) Ltd DEFXFEIFETI

© Copyright 2016, 2020, Oracle 3 X N/ 7213 %2 OB HERE, TXTOMRZIRE, —HZEEHE © 2007-
2015, Anthony Tuininga, 3§ XTOMHERZ{RH, Copyright © 2001-2007, Computronix (Canada) Ltd., T
BV DY, TAN=R, B F X RHEFTE Y £ 3 >~ 10e5¢258,

Apache 511> X

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

., HH, BXOEMHICET 25084
1. T,
(4222 vid, AEDEIZ> 2> 120069 TERSINAMHH, HE, BIXUERMOSLEEZERL T,

'S4 %— 2k, 94V RABNE5 T 2EFEETEEICE > TKEBEIN-EEETEE 213>
TAT4EEKRLET,
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NEMEE) 2. TET 28K, ZoHKEERT 2, HEHINS, FLIIBOEH NICH 2o
TRTCOHKDOHEZE KT 2D LET, TOERDHINIBWT, IXHL) ik () ZWTH 20
ESPrboS, ZOLS LHEERDOIERELIER 2 S IHER, £7203 () 50 % FE3 &
DZ L DFITHEANRI, T3 i) 2D & 5 BRHEEERDOFHEANLFATEHE.,

(Hkiz) (721 ThHEZD) 2k, 20542 R > THNEINZA 2 ET 2N F 721330k
ANZEKRLE T,

[V—2] 74—4L21F VY7 +727Y—RaA—F, RFaX Y-, BIUHEET7 74 1 E2ET
BINHRBPEEINZD, BHEHEZITIZOOFELWVWI +—ABEKRLE T,

(7227 b)) TA—bEiE V—RT7 4 — OISR ERE T IEROFERE LTEL S 74— 4
ZERLES, ZAE, ay ikt 7y ra—F, EREShFFa XY b, BXUOMO
AT 4T BA TNOEEPEENETH, THHZRESNTEA,

MESh i, Y—REREA TV =27 FORREMD S, fEMICE TN 5 LR SN2 EFEHERR
TREND, 74t 2O NTHHAARELREEY ZERL £ U MOMNECHZRLE9),

RAEMES) 2id, Y —RFEREA 7Y =227 FORRZMDLS, iV ($3RELR) 1M
THD, WELOKGET, ER K, 2LR320MOLEEIEERL LTHY O F L DfEfmzERT DL
LEd, FEEED, ZDI74 Lty AOEMICBWT, IREEMICIE. MEind &2 OIREES D & 77 BER]
REZefEih, F23HICY 2735 (FRBHEITAA Y F52) fEmidE@EhiEA,

fayhMVba—vay) bid, EEEIEE T REMEANE2IEEEETEE IR b - TR T 2R %
Hzohizik N, TOERICBWT, HEHXWEZ) ik, 94— B3 Z20REFEEEINLZH
SWAEROBE TN, HE, FAEFEECL2aI 22— aY2ERLET, EROEREUEELH
e LTo9A4 oY —I12&oT, £ T4 oI —1Rbo TEHINE T, EEHEMEEICE->T
EFHRL & LTI —27 3 TW0 a2, JIOAETHEEINTWSaIa=r—>a v 2RE%3,

fayrya—&—) el 4o — BIUEIA I —parybIba—aryz2RIND., Z
DERIHERITHHARA T NIMANEFIZEANZERL 5,

2. EEMET AV ADNE, ZOI74 RADEMEZMEE LT, Fav bV Pa—&2—&k di/
12, HEL RAEMES. DICER. A, Y—RERREA TV 27 FERTHEGRB I UOZED XS iRt
VEZ Y754 2L, BT 328,
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