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RG22 —R 7 —ZATENTR T = VRAZRELE T, BT —ZRX—RZDAMHEREINFT, -
server_side_cursors_with_hold : ¥— %4 KA — YL WITH HOLD 2 L CF—&%2 7z vF L&
Fo ZAUT XD, LiveCompare IZEBEEINIHNTT —RDEF ¥ I B—Ii 7 7 A MITE RN 5729,
xmin ZPH L TT =X R—ZADXEV e~ 7 7 A VOFEHEEZERL TN TEE T, ZOMRE. <
NFTNVDNERT =TV TIDERTRLARER DD TAIBLUOBITSF VA THREZIAR T, -
server_side_cursors_without_hold : % — N%4 KA —Y /)L WITHOUT HOLD 2L C7—&X%2 7 = v
FLET, ZAUTED, xmin ZHHITEFE I, T—ERXR—RALOXEVBLXUO—F7 >/ LVOfEHE
X WITH HOLD & D KL D £F, 57— 7 — 7N DOGEIIEHICR ZAHENEAD D, Ko — FOF—&
N=2 I BEFDHTY,

ZDMDE

o H LRI abort_on_setup_error ZFEMEL L7z, AMCT 2. T—TLDOHKS YV FE2E&
ETBLECTT—DRELEGE. Kty > arek%E 7K —b$ 5% L5 LiveCompare 25/~
LEd, 7740 b TR o TVWE T, DF D, LiveCompare i3] 50 DB HTE Y F 7 v 7
7= APRMLTT =T Nk a R L, BHLE T,

o ¥ L W\ & E abort_on_setup_error 2 X D . 3 F setup_max_attempts B Kk
setup_min_interval_between_attempts [ZFEILXNE L=,

2.1. Release Notes 11
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2.1.10 1.12.0 (2021-02-11)
Frigae
o HTLWEYIE session_replication_role #EEL L7z, AXMICT 52, BHRXZ VU b DBILEEE

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

e ITLWERE split_updates #FHEEL F Lz, BT S &, UPDATE A7 — b X ¥ b INIL T %
DELETE A7 — F X~ F & INSERT X7 — F X ¥ MzEld 3 (RM20355. RT69742),

o BT L WERERE fetch_fk_metadata, AMFF —ICBHT 2 X X F— X 2 E O CHUS T 2 LD
BHEMESIERLET, T 74NV NTERM, &7 7 NVEGHED fetch_fk_metadata DEE F — N—
I 4 RF 38 L VW—fE%E oracle_fetch_fk_metadata, 7 7 /L F THER) (RM20244, RT69656),

o HTLWLW—EEE float_point_round, Z#uUd. FEI/NBURIEZ HERS % & %12 LiveCompare IZH57E
SNz 10 EBETHD 2 X5 IHRT 2558, 77 40 P TRIENICR o T0E S (RT69381),

HURR & 7 ikae

o —fix FITE— FDHIFRENE L7ze 2 —3 —I13, LiveCompare 23453 % DML X 7V 7+ 2R
THILEBEIDHDLET,

e LiveCompare I & » TEMINZEHAR 7V 7 Mk, BN difference_fix_start_query &
Fh, DML ZEH T 20T — 7 VOFEEEHREL £,

o IRTOHEFGTHEINTWS T2 ) v — PostgreSQL TH 3354, comparison_algorithm =
full_row (¥ parallel_chunk_rows ZBHHEL, 7— 7N EZ~YLF INDT —H—IZHEILET, 7—
TNDFE| MM T 5121%. parallel_chunk_rows = 0 ZREL 3,

o EPAS DHERIFICS AT LR F —< sys DT — TV ERAT 2 (RM20392),

e max_parallel_workers DF 7 # )L MEZ 255 4 IZHEP L E L=,

NTEE

» comparison_algorithm = block_hash T, XF7 L LT —H—0NHL TWzT—&F ¥ > 7 ITH
ERDHoGEDRT +—< Y ADIKRFEBIELE L,

« custom_dollar_quoting_delimiter D57 4L b DT ¥ X LIAERI N FHNT X D, FIPS 5
JGA RV —F 4 ¥ 7Y AT LT LiveCompare 237 7 v > 23 2 MEPMEIEX L E L7z (RT70032,
RM20378),

» oracle_ignore_unsortable ¥7zi% column_intersection 233X TDF|ZHIFR L. LiveCompare 73
R EITL LS 2T 2MEEBELF L7z, LiveCompare 215D T — 7D EHIE L,
P Xy =Y % T2 X512 D L (RT69656),
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 PK ffi% 3R § 7212 LiveCompare 7 custom_dollar_quoting_delimiter Zfff L T\ o720 —

F—r—ZAZBIEL % L7 (RT69656),

--recheck £ — F T LiveCompare Z 179 % &, HFMNTFDE W X D IR F —~<DfilfhE7
DNBARENEN D 2N T EEELE LT,

2.1.11 1.11.0 (2021-01-19)

K&

LiveCompare 2 & » THE K I 2 DML a~v Y FOA—X—DH L LKEE
difference_statement_order, 7 7 # /L b TIl¥ delete_update_insert X E XN F T
(RT69742, RM20245), EnterpriseDB PostgreSQL Advanced Server D 7K — h-EPAS 13,

CentOS B & IF RHEL ¥ 2 7 4 T® PostgreSQL 13 D% v 7 — 1L,

NTEE

L]

H— YV VDRI TERTTICT —RDOEDDITELZI— VY LORAPKEL D HKENWDIZH—
VILBELEHHULI N TO R WS, BIOH— Y VI X 383, 2OF— X3 T (RT69742.
RM20249),

logical_replication_mode = pglogical @ & = IZ LiveCompare % Initial Connection &
node_name Z#FA[ L COWARRo=NTE2BIELE L (RM19795),

schema_qualified_table_names = off DB E&wmfl ¥ 353 o0 Tk R <L
schema_qualified_table_names = on D ;& 12 LiveCompare %% oracle_user_tables_only

= on BT EANTEBIEL F L= (RT69656),

comparison_algorithm = full_row DHE. XFHNHEYNIZFIHEIN BT ZEBIELE L
(RM20251),

AR X N7z DML T FAHIDBEYNCS I EI N WA T EREBELE L,

2.1.12 1.10.1 (2020-10-29)

NTEE

BT —TITNDERNBIVPBERTIATVF—ED Iz FDORT +—< Y ADBMAELELE, ZH
. IR 2T —& 72 v F 72— XTiTbEd (RM19681, RT69088),

ity > a v 2HEHATES LR DEL, FLXTYy—nN—Yar hiZHB5E. £ Live-
Compare N—3 a » CLENCIER S Nzttt v > a S ic L TEITE— F--fix B X F--recheck
ZFEITTEET, il £y > ard1.10.0 TER S . B% D LiveCompare % 1.10.1 127 v 77 L —
RLTOL--fix 2FHT735L, £y >aYIFRILAY vy —1—=Y 2> (RM19686. RT69088) TIE
X =7=8, LiveCompare lI--fix E— FOFEFTEHFATLE T,

2.1.
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* Row Filter % LiveCompare X X 7 — XIZIRTFS % & T DOH—5|[HFOREZIEIE L £ L7z (RM19682,
RT69088).

e LiveCompare D7 7 4L ;@D FUGIHFFFIIFT VU I % (custom_dollar_quoting_delimiter %3
RESNTWRWES) &, FATHIC S ¥ X AREMEPERE SN 7Dkt v & a » OB
RE L 7270 o TR IL T B [EE N v & 2 3FFNT 7 D $ L7z (RM19684, RT69091),

» custom_dollar_quoting_delimiter OFEIX, off THIRINICIEINZTE 2 K5I D E L, D
% D, LiveCompare (37 7 # /L b Dy & aXXFH%EFY IZLFr LTHALEYT, (RM19685,
RT69091),

2.1.13 1.10.0 (2020-10-02)
W&

o LW RERE Postgres I~ ¥ F 24T % & 22X A% 5113 % 771E% LiveCompare IR R &
T WESINTWEWES (77 + 1), LiveCompare 37 ¥ & L XXFH %L LT RS HRHT
URHOTY I 2 LTHERALES (RT68950, RM19159),

* LiveCompare |%, £ v > a Y DRIIDFELT (v > a ) £ RXDE v 3> (resume, --recheck
F7ld--fix) O TRE BN DLE IR TRV L 2L £3 (RM17639),

e NI RERFHDY 2T 4 ¥ R TEITLTWBEA, LiveCompare Y 7 F A+ v 7
TZ2L51D L% (RMI8564),

NTELE
o 1 —7% apply_on_the_<node>.sql 7 7 A V2 H L TFECTELEZEHA L /2. LiveCompare
Hi--recheck E— FTHETL TV L ZWZEHMOEDTZIELLEH L TVEEATLR (RM19158),

» --recheck “E— F T LiveCompare 25~ /L F FVIAIFEITI N725E . apply_on_the_<node>.sql 7 7
ANHNOEH XN PUBRRRIN, b~V — I3 EDNMEEOERINT2-BEREINET
(RM19176),

o S—UDHEIZE D, <Y —F a2 —T integer out of range =7 —F4A T3 (RM18705),

2.1.14 1.9.1 (2020-08-13)

o HE, HED T I v b 7+ — AIZHEELRZWVPOSIX E 2N FY 7L TWET (RM18197),

o T—INNR—FT 4 a BT IHE TR T TN T4 NR—ERELT =T 4>avE
HIBR 3 % ¥, LiveCompare l3¥ AR —T — 7L 7 4 VX —JEHINZDDERIMOTNTDOTF%
HgLET, ZAUXMEBLEXAE L, (RM16912),
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2.1.15 1.9.0 (2020-08-06)

o FRJE full_comparison_mode = on|off [FEIE XA, HT L WEXE comparison_algorithm (& & 1
ZA6NF L, ZHUTE D, #FLWwblock_hash 7L 3V X AFRKEDAIREIZA D F L2-Z 40U, H
KRTFTAPTS0%DNRT7 4 —< Y AERLE LT, $R—FINTVE 7LV XLDFERKY A T
BFERDE BT,

o full_row (FHW full_comparison_mode = on ¥R U) : Ny ¥ aZFH L ={THEKZHEDICL
F9, Flos Ny T aMREFELTVWE D, T ADO5EIH IR £F, 20D, RE
parallel_chunk_rows IXfER XN, 7 —7MEDHNEINFER A, ZDHAE. FIZ L IITE2HE T
LWk D, BRRHBIPFEITINE T, T — XKD PostgreSQL TR W5E . LiveCompare 13 H
FYIZ comparison_algorithm = full_row Z#EL %7,

e row_hash (@ full_comparison_mode = off ¥ [ L) : Ny T aZ@H LITHEEEIL.
TN REEENMILET, 77 VE@REINTWE D, FV—D—EF 7 -7V Ik
K parallel_chunk_rows % [b#E L %3, PostgreSQL Tid 7 — XT3Ny ¥ a2 XN 37, LI
full_row X D EHTT, 7L, HEDTIIHNLTAY ¥ adwy F LERWEGEE, ZOREDITIC
* LT LiveCompare & full_row 7 LTV X A7 +—Nv 7 LET (DF D, fTZICHBITE
o TOFRE. TRTDT — XK PostgreSQL TH 2B E DA ENE T,

* block_hash (Bl K EEXh-HEK7 LTV X 4) i row_hash LR L XS IWCEEL X35 17172
it s 2Rbhic, '7ay sy a), 2Fh, 72y FINL@EPDDT =Ny 77 —A
DITRTDITDONY T aDNy ¥ 2 Z WL ET (K buffer_size 7). #ERHVITIE, 2 LD
=AYV —DIIIHKEEELE T, Tav Iy T an—KT 555, LiveCompare 371 v 74
HrEEDET (ZDkD, 2ol 7 1T Y X alE row_hash K HHEHETT), 7avy Iy a
M=y F LERWEES, LiveCompare & row_hash IZ7 + —LNy 7 L, Ny 7 7 —HNDITT L IH#K
EERITLTHEBUTEROTE T, ZOHREF. TRXTOT— XEHiD PostgreSQL TH 25512 D A
FFAIINET, TAHT 7 4L ME (RM14146),

e LiveCompare (¥, T7 —THTFTHHII. T — T ARETVWL DD DRITEZITI B TE
BZE2CHVELE, COFERHER T 572912, setup_max_attempts (F7 /L FiX 3) &
setup_min_interval_between_attempts (F7 # /L MZ 30 F)) D2 DDH L WEREMN BN X
F L7z (RM17518),

e SEALTHIZY XA L2 b L. LiveCompare % ssh %/ L THEITL TWAME. LiveCompare H
NHHN 7 7 4 McihEn s £ 512D £ L7 (RMI17372),

c OF VY TNy FOWED-DIZaAy I ANY 7772 ) I NFE L (RM17107),

o gty > a Db DIZ, LiveCompare 130 7' L ~UUIZJE U T, MHINWBEDH v > X% FRKoR
T5E51%D EL7z (RMI8196),

o XADFE, TRTD/ —FIZHLUTDML BERENS L5122 b EL= (RM16656),

* LiveCompare &, FHED T — 7V TCHEDRROD o756, 7—70¥ <) —THRHAI N2 DERK
BefrdsL512ah L7 (RM16581),

* Output £7213 Initial (JEESNTWV2H5E) DA, LiveCompare IFE Y72 X v £ — I THIEE
NFET, TWHICENETE ERA. T FEATRER T — 2ol 2 DX D/hSVwoGER. BEYR
Ayt —YTHIEENE T, 2 O EDFZARERE SR, 20 1 2720 ZHEL 5 (RM14030),

* Debian B & U Ubuntu 2 77—V 7 M2, python3-setuptools 2N EIZ/ D % L= (RM17232),
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e $R—FEINBH/ND Python N—T a3 ¥ Linux 74 APV E2—>a YICEATERFFa X T
HIREfLEnE Lz (RM17232),

o T—TNR—TFT 4T arEWRS L E, LiveCompare IV AR —T — 7NV EFHT 2 XD -7 4
aVERAF Y UT BRI EFAET, TOTEICED, [THO#ENSMEL, V—F—BoDYa T
FEHREBINET (RM16912),

‘/

o EHHU Y O DIT POSIX fEHEFER o — F2M#H (RM18197),

» TPAexec (RM15312) %f#F L T LiveCompare % 4 > & } —L§ 3 L% /RTH > 7L config.yml
Bl RExa Xy MTBMLE LR,

e —-recheck BXU--fix E— Fou¥r7olE (RM15768),
o BISDFE L 235G, Python X v 7 b L—2n 2 iIc&EnE s (RM17158),

* PgBouncer (RM18019) %471 L T PostgreSQL IZ##t 3 % LiveCompare \ZBH3 %W\ < D DF JEHIHE
ZRF¥FaXYMIEDELR,

e round_id B X O round_part 7 4 —/L K% vw_running_processes ¥ 2 —{BML F L7z, T
l¥. LiveCompare D172  cron ¥ 2 7 (RM16910) £ L TRYT Y 2 — L INTWVWRIGH D DM
TT’H({H‘O)%EL cu?X:Z.% ij_o

« Output Connection T tuple concurrently updated 34T 22>t v ADHEEIRELREILE
LZE L% (RM17107),

» num_processed_rows DSFEFEDHE L D dEMEINZMEZBIEL £ L (RM17373),

o SZATHNC S D DD MM RO 5 - 72355, LiveCompare 1 successfully executed %5 L
727D £ L7 (RM17289),

o Z—¥max_parallel_workers & It; =0 ZiRE L/2HE ANV TR EHA —X =12, D7t d
12DV —A—%25iHl L% L7z (RM17374),

e HIREN/27 —TNDT7 —PBEOBIET +—~ v P EEIEL ¥ L7z, LiveCompare |&. BI#EREE
AT 2RO, 2RO ERTTE L1 D L (RM16683),

o —fixX E— FDROLEDTAT —RAZWME L TWBEREIEL £ Lz (RM15953),
o I NSZHNDY X MW T—TNRXERTF— R T THEXNTWEERBIEL £ L (RM17663),

e MR Z2HEFEDY —RAE /I XA 7L —H—T LiveCompare Z FHETT 2L, XA N=I 2V ANXK
AL L T#> THRESNSHEZBIEL X L7z (RM17909),

2.1.16 1.8.0 (2020-06-15)

o B L \WHEKL difference_sources_of_truth, ¥ DEMMFEICaA LV A2 EETI20ERT
7O FEHXNE T, consensus_mode A’ source_of_truth IWEKEXINTWVWARXRELDHH T
(RM15952),

o FLWERE work_directory, v > a v 7 A VX —IMER XN BB ZRLE S, cron a7k
LTRAT Y 2 —LE N7z LiveCompare DEITITHID 5 (RM16476),
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L]

ENBIEDML A2 ) FMZEZXAENZ DML a< > FOIERIZ. HEx—%27h vy MTARS
X kD FELE, -FfixETE—RFTHIRLA—X—2fFHINET (RMI15766),

LiveCompare & . BEAI O i ID O Y X b I L T difference_tie_breakers ¥
difference_sources_of_truth 2 F =z v 735 X5 bDF L, FHAZER ID 2i5ET
2, TI—PL—-PFIFERIN, HEBFIEEnET (RM16622),

CentOS 8 B & Tf Ubuntu 20.04 DH K — k=B (RM14480. RM14619, RM14974),

WEDT—=IN%2 7)Y T 258, 7—20 nll OHEEEOLADHEEHE T, b
null] ZH 32 X5k £l (RM16686),

Coverity A ¥ ¥ > TRt X /=~ 4 F—REZEBE (RM16623),

XA VATV TIBIDODNRIA =KX —DATHUHIN/ze ZWCIELLMEINE X512k D,
tyrarIDhETE—RF2EELLEXBILET,

KEROTFT—REHE T + —~ v N THRIT 255, 7—X2 null DIFE. 7 14— REEIPER
EhFET, TOMBEIBEENE L (RM16686),

2.1.17 1.7.0 (2020-05-18)

LiveCompare FEITE— FZ2EE L F L% @

--compare: 7 7 # /)L b DFEITE— R, DA ZFETL, WHTETENTVWE ALy NKOFHF v
THEIEDEWIH D FHA, I, Bt X =522 1T difference_log 7 — 7IVICRTFEE AL,
BTHFzvZ L, A7 aF AL THIHBELXT,

--recheck : compare E— FTHUZIER &SNz y > a VI L TMETHEITTEE T, Z8H% 1
DFOHF v 7 L, difference_log 7 — 7 A B EHLET,

--fix ! compare E— FTHTTIMERENIzty > a VI L TETTEET, 20% 1 D3 OH
FrzvZ L, BEZEIEL T, difference_log 7— 7 NAEEHL XS5 2 LET,

HEgE— Rk, HEDY X+ 2EF T35 2 —13 vw_open_differences THH, HFzv 7B X
CEBIEE— FOBEE. Y a—I% vu_differences T3,

HENEIEE— FTl&. BDR > =3.6.18 D4, LiveCompare & bdr_local_only_origin (RM14699)
EVOFHLOWHEER SN L SV r—2a v AV UV REHLET,

54 E difference_mode, min_time_between_difference_checks.
max_difference_check_attempts, 3 & (f difference_check _nap_time ZHIFRL % L 7=,

live_mode. min_time_between_rounds. 3 & I max_tail_rounds_before_full_round DXE %

HIFRL % L7,

show_progress_bars OFENEMTHR > TWBHE (57 4L FTld), Python EY 2 —JL tgdm
13 & It; 4.16.0, LiveCompare 17 v 77 L — FFIEOFHHEZFIEL £ 7,

T 7 4V N THEINC I o TV B HT LWVW—KERE column_intersection 2R L E L2, ZORTEER
BT 5 2. LiveCompare (X, PKAIMNFE L TH LR, B 25|ty hEELT—7LOLEE
AL E T, HIETERINZTDEy NI TNTOER LOT — 7VCHFIES 25 0BH 7 T3
(RM14147, RT67064),

2.1.
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L]

Lty ay Colum Filter ZFEEL L2, 7 — 7T, M TEMAT 350y < XY)
DX FZ2ERTEET, PKDONS— FTHAFIWHTEEFEA, DI a DI r—<v b
lZ. Row Filter 27 > a > (RM14629. RT67064) r[REEIC. 14T 1 DDF— TN TF,

T 7 F L F TTHENITI o TV B H LW—fi%i%E oracle_ignore_unsortable # ¥ L E L7, A
MCT 22, 7=V PK BRWEE, #7710 Y — b AA[ER T — 2% (BLOB. CLOB,
NCLOB. BFILE) O%|% 5 % X 5 LiveCompare IZH R L ET. ZOREZAHMTT 25513,
column_intersection (RT67064) dEMICTZ L E2BEHLE T,

F 7 4L P TEMICIE > TV B H L W—f%ER T oracle_user_tables_only #E#E L EL7-, X
129 % &, LiveCompare IZF 7 7 VDR T AV L2—HFNPOLDAT —ITNRART—E%2T72vF T 5K
SWHRLET, ZHUIEETT, ¥/, Table Filter -> tables . AF¥F—<HAHIKLDT—
TILHRTTT 4 VR Y V7 TEET (RT67064),

T 7 3 FTENCHR > TWVWEH LWVW—F&E schema_qualified_table_names 5% L % L
Too MRNCT DL, AF—~BffichlT I AELEMHHET T —TI A ZHETEETAS
27 )L Postgres O [L#ETIE, oracle_user_tables_only G &S 2 L EMH D F 3 PostgresPost-
gres, (LT —ZR—ANTH-o THERBRIAF—<WXHZT—TVOUBHARETT, T,
schema_qualified_table_names 23 %)72354 . Table Filter -> tables, Row Filter, BX U}
Column Filter ¥, AF—<HHiZL DT — 7 VAHEIZFFAIL 3, (RM14901, RT67042),

schema_qualified_table_names 23H X T start_query BWiXE XN TWHRWESE (577 11 M),
LiveCompare |¥ start_query %Zf#if] L C search_path %2 1 7 L. CVE-2018-1058 (+—&—) 7»
LIRELETD,

LW REE force_collate ZHEL F L. 7740 P TR off TRESNTVET, ThH
%, PostgreSQL THREIEFEMEHI XNV L E2ERL T, BRBEIEFLRNICEREST 258,
Postgres 12 C LINDIBEINEFE 2D 2355 (Z05HE, 11— —1X force_collate = CERET 54
EHH D EF) (RM15016, RT67064), F7% 2 RENETF % F5D Postgres 7— X N— R F72134 7 7 v
& Postgres 7 — X N— A% L3 % L fEF]TT,

F 7 F L TEMMIR > TWEH L W—RERE fetch_row_origin #FE#E L Lz, ZOREERHE
2§ % 2. LiveCompare (355571547 BDR/ pglogical AV & > &Hi% 7 = v F L EF (RM14487),

AN BN DI R D o 723556 LiveCompare I3FFED T — 7 VDT 7 >~ R L. LW
rounds.round_error LT —%2HZXAAT, KWLV —H—%2 T UWZRELET (RT67064),

LiveCompare O —fHY72ETIRIAN =12, TP O L5 —HREETHIIE N7z 7 — 7L ORHBRR S
N2 L1 E Lk,

BRONCEMRZRE, T —2X—2EHREZFEAHAL 5 (RT67042),

I—FPER T 7 A V2 HARBERZEHE > TOWEWEED LS — X v —VRHBEEZLE LR
(RT67064),

Table Filter 3 XU Row Filter 7%, —fiRE%E schema_qualified_table_names 23EXNIZH - T
WEWRED, AF—~TEBHMiZNIT—INVADPDETHE % F¥a X Tl L., R
ZRMEELE L7 (RMI5311, RT67669),

WET 7 ANTHREINEVBREBRODP S LEEE. 59— X vb—ITHIELET,
DELEHEICOWT R ¥ 2 X >+ TR L,

CentOS / RHEL @ EPEL U R + UADIKIFIZDOWT K F 2 X > b CHARE(L,

18
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» postgres AL —7F 4 V7Y AT L L—HFMAIFD cx_Oracle Python EF 2 — 1L DA Y A b =)L)
HEICHET 3 K& 2 X > TR,

ey arF4LZ Vel I ANl TV 7 4 v P ABBMLEL,

o WIND DT T technology = oracle ¥ Python £ 2 —JL cx_Oracle S ROH 5 WHE,
LiveCompare (ZBIFED L —FITHRHTD cx_Oracle A ¥ A b —L T 2 HIEDOFHAEFIEL £5,

o HEIER XN DML *.sql 22 VU 7 MiZid. BDR @ SET LOCAL bdr.xact_replication = off;
APREEND LTk D FELT

* Fl%4H(0 25 Postgres D THIY — R TH 3 7= DIZHIAFI DT —BD R - TRl iz7ed, A7 71k
Postgres D7 — 7NV HEDHIE XN TWBEZEIEL E Lz (RT67064), 7270 7F A M|
%+ PK 7 ORA-00920: invalid relational operator T — (RT67064) %43 2 AlREM:
DD HHEZEIEL £ L,

o V— MRATRER T — & X 4 T DF»S ORDER BY A THYNCUH I N T WA oA F7 7 LB IU
Postgres DEZEIEL £ L7 (RT67064).

o difference_allow_null_updates DFHENME - TR XN TW=7=, UPDATE A3%1|% NULL IZ3%
ELRDP-7 DML ¥ 2 3L —XROMERBEL E L7,

o WA — Y ADEYNHET Lo Tca—F—Fr —RXZEIELE L,
o A—YHPRRTK T LBty S a VEHALEISIE LA EDL I —X v —IDBIESINK L

2.1.18 1.6.0 (2020-04-03)

PostgreSQL > = 11 MDA, hashtext DfXHDICE L M A 7 7> 27> a > hashtextextended Z i L
T, HRY —H—BT7—&%2nE L E3T (RT67167. RM13664), #+ 7 7L PK DFNIHD Y R MIEEL
AR HD, 77— BpFIEER S L WS HEZEBIEL £ L (RT67064, RTM14145), - AN
T — R T 70, LiveCompare L v & a Y2k %EHIEL £3 (RT67042), - 7V~ K
REEDS D £ D I HHEEITMHE XN, min_time_between_round_saves ZEE LR WEHEZBIELE L7,
NI F =V ADPMLELET, -ERBI0 7)Y —DMEORF Y 7P BEINE Lz,

2.1.19 1.5.0 (2020-03-13)

* Oracle |Z parallel_data_fetch (RM13714, RT67042, B X F RT67064) %HKR—F L TWiRW\W
O, D 1 OB 7 7NV TH B5E. parallel_data_fetch OFETHENTHEINC D I 5
7,

FATARERR 5 7~ FORAR, IHATRERIT. BLUHE DL v ¥ a > THRIHTE 2 2R
(integer 2°5 bigint ND T —X X 4 7) (RM13664 3 X U RT67167),

HEFTIRIE N — % ASCII » & Unicode ICZHE L £ L 7=,

SRR TZ2 70— 1 7 L AN—OREEEHL 5,

o ZU—oNLTFa T L AN=h5 L — b EHEERR ZHIPR L. $Ei2 B L £ L7z, Python £ 2 —
L TQDM> = 4.16 FIFHAIRERIG S, 70— L7 a7 L AN—IEMOHET (Bl X2 R0k
CHEAINI-BEMEE) BPRREINET,
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o T—INUPREINTVWEHETH, HBRINEZTFEDT — 7 NVDEIT L o TF vt 2ADEKED

RENBHEZBEIEL X L,

o F—TINDXRF—RERET AEO0 ZOFME % INFO 55 DEBUG IS L% L7,

o v= a7 (Cul-C) E-1FEETHT (stop_after_time) MHFEET 230D EEET,

2.1.20 1.4.0 (2020-02-13)

 WHF =R 72y FRFEELT, ZIHBDORT7 5 -V AZWELE Lie NTLAT =X T zy

FIET 7 IV P TEMCR o TWE T2, parallel_data_fetch = off #RET 3 Z ¥ THEINZT
ER

c IR —HNTHB, D2FED, ZOxnin L FVFr—> a A VI VIZBEEMNTI ATV 5T

BREZBIELE L (RT66906),

2.1.21 1.3.0 (2020-01-30)

Z I © LiveCompare (&, [TEOBOETLEHRZ K TE 2 X351k L=, HBIE I RTD/ —FK
DOERICT =2 %27 29 FFT2528ICEDITOAET, ZHUCED, arvtrH R (ERENR—-X %
720 Y IINZEIOME BV R— b EINET) BIURA TL—h oA+ S aF+1D) X b
WKEDOWT, TR OFR—F R cEE 3, HLWE 2— vw_consensus % LT, LiveCompare
OEEDFHME R TEE T,

L3 E all_bdr_nodes 25BMINE Lze AMICT 28, 2—FIEBDR / — F2ET
Initial Connectiont2 > a YDA %HEETZ, LiveCompare | BDR 7 7 A X —HNDFTXTD7
7477 — R EERBLEGROY A M EIERL 3, bdr.node_summary ¥ 2 —IZFRRIN 3B K
512, LiveCompare |&/ — F DSN Z{#H L T3 XTD BDR / — RICHEM T X 20BN H 5D Z LI
J—=hFLTLEZ,

B L% E consensus_mode 2B X NE Lz, ZHUS. T—XEBTHENR RO » 7255
DM (X721 EBDR / — F) BIELWE RRSIN 202 REL £F, simple_majority £7z
1% quorum_based I23 % Z ¥ D TE E T, consensus_mode = quorum_based DHE. HLWVWERE
difference_required_quorum (0.0~1.0 Dfi, 77 /L MX05) BEEINET, 77 4L M
consensus_mode = simple_majority TTJ,

T RAREPRZLZHGETA Y ABIELWERERIE ) — FERETERWEEICALS
B LWERGE difference_tie_breakers #BML % L7z, LDy ~XUIH YR MTHBEHE
HD ET (P : difference_tie_breakers = nodel,node2), Z DH|TiZ. £ 3 ~ nodel
Connection B X ¥ node2 Connections #.ini 7 7 4 /L £ 7213 bdr_all_nodes = on TEF L.
Initial Connection MDA %EFK L. nodel 3B & ¥ node2 ZHZRN% BDR / — FHZIZT 2 HEH D
F3, 774 MTIE ERIEXA T - ARINFERA,

ZITHHL T, Btk 7> a YRENC TE) & ThH) DAloERa b HHTE 3, 22— =25 2kt
% Left Connection ¥ Right Connection Z/EF T X % X 5 I MIAFMEDMERF XN TUWE 523,
2D X 512 difference_tie_breakers OEFRMDERERIL 2 O/ TF, DN, T i
BHICEXA T — b AREINTWE L, 2FD. HEESBEIEMNIZ > TWAHEIXIEL
We BRXnTWEL,
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o ZITHHLTIE. PostgreSQL DEIET 255, HEHiD 1 D721 03 PostgreSQL ¥ #2725 Z & HBIMET T,

o HTLWVWELE stop_after_time ZHEEE L T, BT LiveCompare Z FENTHIMTZ2 X 51ICLEL
72o 77 4L FTIE. stop_after_time = 0 (& LiveCompare 23 HEIFNIZZEI LW I 2 EKR L %
T (=27 1D Cul-c T L > TDHA), LiveCompare (&, TN TDHFEI Cul-c AL TFET
{#1IETZ %9, LiveCompare DFENE /IZHBEITHMI SN0 5 2I2BfRRL, a~Y FF53 4T
G LTy a vy ID2ETIETHHATEXT,

e FiLWwi— 7L difference_fix &, &7 — XM THEITINz (FEFETL LS & L) [ElER
DML LiveCompare %, Kl =7 — ((FET25E) WKHHLE3, A2V 7 applied_*.sql IZ
X, FICHEAKEADML b& N2 L5k EL

e LiveCompare 137 — 7 VOFIEEZ T — I NVDRART—=RIRFT L LT L7,

e EBIEN S WIS arDEAL LAR YT % 2000-01-01 225 2010-01-01 ICEELFELE, 2
IZ BDR IR L TOABRMTT &It 3.6.11, 3.6.11 LIETIZ. fbhicer A v 772 ay
bdr.difference_fix_xact_set_avoid_conflict 23MHEH XN 3 =8,

o HENELEHEMNICZ > TV AHE. BDR 77— X X— 2T bdr_livecompare L' /) 7 —> a2 >+ Y
DUPPRBIER I TV MEEEBIEL % L,

o WU -7 —7a e ZPBEFITHK T LR VAlREED S 2 FEZBIEL % L.

 CI : Ubuntu 18.04 LTS A} IZ LiveCompare 2w 77— Y 7 hH EIL KX N5 X 51272 D ¥ L,

2.1.22 1.2.0 (2020-01-03)

e LiveCompare 1&, #* 7 /L ¥ Postgres DHHETBLOB 7 4 =V R ZH K-+ T2 X512 DE L7

emH XN MHE 2 — ¥ — 13, )] PostgreSQL £ it (RM8939) T 7 » ¥ 7 ¥

Ei ~<livecompare_schema_name>.accept_divergence(session_id, table_name,
difference_pk) Z FETIHUOH T I kD, REOHEDOHEDHF = v 7 2{FILTE
£7,

o HFEMEDFE  —EMDORVTT min REROEF = v 7 TEBE XN/ E. LiveCompare 135
FryZeFEIEL, ZRZEREL LTe—2LET (RM10964),

o PEXINLME  BEMBIEEH I NE, BHF 2 v ZRIC xmin BEHE I NGE, BIERIT
DEBEIN-Z e ZEKLE T, LiveCompare 1%, HHiE% LFHZ (RM10964) ¥ LT~ —27LZE7T,

o BIERATRERFERL © HEMEIED IEH ICHEA X7z, FEEZRRIC xmin PEE XN T THHEK
D> TV B A, LiveCompare I3FBZEIERAIREL LT~ —2 LE 3 (RM10964),

e LiveCompare 1&, IR WERIZI—F=0%KR L. BEPHI2585E>0%) X—ra—F,

T RTO—HBFBELLEDBIC.,. T—T NI 4 VR —CITT 4 LR =BT —F
JL<livecompare_schema_name>.settings IZfREEN 2 X5k £ LT,

o HTLW—XERE difference_check_nap_time, HILWEZF =z v 7 A7V ¥ bR T 2H1IC. Z=
DF oI T —h =R =TT EHELEST, 7741 b 58, BDR3IDT—7L Y X+
ZVEN S % ¥ =, LiveCompare I3 EF 8—7 4 > a vy Z2HFELEH¥A (RT66502),

¢ LiveCompare (. PostgreSQL #ZHiixf L TDA DML A 27V 7' F 24K L 3,
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L]

BHINEIEDE /72355 (difference_mode = live_fix $7/-l3 difference_mode = offline_fix).
1E UL \WEEEDS PostgreSQL Tdh 5 Z & A ET T,

X2 V74 OREZEBIE . 7—INARBEITRTOY T AREYNEIAEINZ X5k FEL
7= (RM12530),

FRIFEDHIG e LT SN 5E0MEERELE (RM12530),
Y 2 — vw_differences DFI%DEEZEE (RM12529),

Ny Y a R TT — I AR BEIE I N T EMERBELE L,

2.1.23 1.1.0 (2019-12-18)

BDR3 D7 — 7L & b BVERT 2354, LiveCompare 1, /EH6t & k¢ (RT66502) Dfi /50 BDR / —
RIZBEM o T0wR LTV r—>arty NOEETDAEERT DX DELL, - 8—T 4
YasfbENET—INR—T 4T arERREN—T 4 a VPRERBEINTWEGEDT— TNV Y XD
HROMBEZEIE (RT66499), - HBHDONY) F—2ar T —7NY X NDEROFEHR Ty For 7o
HHIEERELE L, A9 20D ya—F 4 Y IBIXOXFIINY RV 7T 2REEEELE

L7

2.1.24 1.0.0 (2019-12-03)

LiveCompare i, BDR TL 7V 7 —> a VA VPV EERB I UOHHTE LS, BDRAA—Y 2 U3
3.6.11 LIEDHE, LiveCompare Tl&, BDR B bdr.difference_fix_origin_create(text), bdr.
difference_fix_session_setup(text). bdr.difference_fix_session_reset() B & ! bdr.
difference_fix_xact_set_avoid_conflict(Q) ZHHLTL SV Fr—> a4 ) Y v EREZSHT
% 7:91Z, bdr_superuser MR % £iD 21— % 7213 PostgreSQL A — 8 — 1 — WK ETF, BDR
N—=a ¥H 3.6.10 LAETDEE. LiveCompare Tld. PostgreSQL FA% % {#F L PostgreSQL L 7'V
r—a vt ) P VEREFETT 572912 PostgreSQL A — 8 — L —FRPBRETT, ZNLIDIGEE.
LiveCompare (&L 7"V 7 —2 a VEEFTLZEHL X5 LER A, (RT66192 B K F RM11000),

LiveCompare (%, BDR/pglogical NO—BMHDRWTHrHL IV r—>a A VI VIERE 7 = v
FTEET, BDR A=Y 3 »H33.6.11 LIEDYE . LiveCompare Tl3. bdr_superuser MR %50
I —H F 721 PostgreSQL A — =2 —FPTHL oL TN r—>a A VD UIERE 7 = v F T 54
EHdHD EF, BDR N— 3 »H33.6.10 LT & 7213 pglogical 3 2MEH X LTV 2 5A. LiveCompare
TlZ. pglogical_superuser /$— 3 v ¥ 3 ¥ 2D —3 % 721% PostgreSQL R — 8 — L — ¥ 53T
POLTNr—=2a A VIO UERE 7 2 v F 3T 5R0ENHY ET, 2L DEE. LiveCompare
BLFVr—>arAVoviEle 7y F LIS LEEA (RM11971),

BT —INDBRC T —T VY A MIHBL5EE. T—TNVV R M6 —T 4> a VY EHIBRLT—7
Y Z b (RT65920 B X X RM10994),

* pglogical BEUIBDR D7 —7 VWV A P2ERT 2L ZE, LTV =2 arvty hTF—T7L%HEIC

EZR/LTLEEIW (RT65920),

o ZEDXFHNEANY R V7T 5 ZTOMBEREE (RT65918 35 X T RT65988),

© 0.11.0 225 0.120 "D 7 v 7 7L — FILHDOMEZEE (RT65918 35 & UF RT65988),
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e I NPK BEUBRAPKEOPREDOHBELZIEIEL L7,

2.1.25 0.12.0 (2019-11-01)

o difference_fix_start_query DFKEDT 7 #/V MEZZH LT, HEEE NS ¥ 7> arTr—
NeT—TNVDREEICEBLE Lz, T BEDHL VA —Z2ERT 2 I2&D, 7—&
N— AL —H% =7 LiveCompare THEHIN2FHER — T 7B RATERVWE S ITA X —I1T/TD
NEF, ZOMBR, ELWEROZ—FZX, v—1Z27—7AFEHE (RM11000) IZAA vF I ¥
MTEDZ_—XDHDHET,

e LiveCompare 37 — 7L ) A b ZER L 72#%. LiveCompare 237 — 7 VDR T & > R ZBltGS i
2. T NADHIRENTD AF - DLEEPBHERL =D F 57 — A2 WH L % L7, LiveCompare
& S Y Y FORNCT — T NVCET 2 XX T =R % F 2y 7B XTEHMLET (RT65918),

* pg_replication_origin_session_setup OEITHRFDMIEZIEIE (RT65988),
o K PKHDOREDEZEE (RM11340),

¢ FeRR—RZT—IDTF—TIABDBIGEE, F—TNPBRRTF =R % T 29 FFHLEDART 5 —
< AOMEEBELE L,

2.1.26 0.11.0 (2019-10-10)

o BENF v 71d T — 7 ) difference_log IZFtEREI N2 XSk L, ZhiE, RO
L HIENT 2EET ORI OERZREL £, 2hThDEVIE. ROVWTIHLDR
?w&x%ﬁiﬁf% iTo

s REEAH D) EurmEBINSIELD T, difference_mode = live_nofix F 721X
difference_mode = live_fix ®¥F&, LiveCompare (X, fiiifids 2 T AT 27 —&2 2 %%
MR), /2138 AN A (max_difference_check_attempts DFXE CHEATRE) ., FHF = v 7 DI X
T 2 T 22~ LF ILERF 2 v 7 LE T min_time_between_difference_checks DFXE
IZ X DMERLATHE), difference_mode = offline_nofix ¥7:1% difference_mode = offline_fix
DA, MHINBZZRITT CIWAEN & RkxnE T,

« k#t (P) :max_difference_check_ attempts D% FHF = v 7 L7z, LiveCompare I F
vy Z7%EIEL, Zxk# L T~—27 L¥73, difference_mode = offline_nofix ¥ 7z
difference_mode =offline_fix “DHFH. HF = v ZIIMTONRB VD, TRTOEWVIHEH X
N7 TABINE LTy —2 SN E T,

* R7E (A) :max_difference_check_attempts (233 % Hi{IZC. LiveCompare 2372 EA3% 517 L7
WZ B LGS TRMAO T —AXR—=XBT—HLTWw3), LiveCompare lFHF = v 7 %
fFILL., Z%% Absent L LTY—2 LET (LUEliDN—2 2 »Tld, LiveCompare 137277 7 — 7L
PHLIZAREHIBRLTWE L),

s FFAITNTUVEEA (N) EWIIMH X E L7223 LiveCompare (& HEINNIEIET = 238\ O Z
[RLTW3B728% (2—¥ difference_statements 35 &k {f/F/=id difference_allow_null_updates
ZNHLT) ZOEVWEZHBINICEBIET 2 Z 23 EXhTHWET,

2.1. Release Notes 23



LiveCompare, J!)—2X 2.0.0

L]

L]

{BIE&EH (F) :difference_dml_right 7 4 —J/L K225 DML Z@MHAT 3 Z 212X D, Right
Connection @ LiveCompare & & » TAEBNHBINIEBEEXINE LTz,

T 5— (E) :LiveCompare (X, difference_dml_right ® 7 4 —/L K75 DML % Right Connection
WiHEHT 2 Z e TEVWEBIELES S LELEY, 27— RAELE L, 57— R vt—IF7 4 —
JV K difference_dml_error ICFlER SN E T,

HAHER D HE) 2 ¥ — <4 F | 2—H% Output Connection % LD LiveCompare /N— 2 > Cffi
HAEN TV T =X R=ZRIZHEE L TV 2 5E, LiveCompare [ZHEIICAF —~<ZEHZ NV FLL
%79, 0.11.0 TI&, LiveCompare lZRA ¥ —~<ZFEM L £35% 0.120 2513, FEEEIXF—<DZE
BHOAZBEHAL, 2—F7—X2RFELET,

Ani 77 A DRy T a VERENT 272D DT — 7 )L connections B Xk U settings F1EK
LEL7%

BABOITRIEADHE | [TERAEDISON & LTHREZINS KO R L7,

xmin 21T OIRIRINCHEIA L £ 37

TOHE5RY (ctid. xmin, origin) & JSON & LTERIFENZ K51TkD E L7,
BRATOMEZ DT X R M, N4 5V F =& 2F04 BXUESNS DO DML BdliES N E L,

F— T IMZEEATONFF], null . %7213 bytea FD PK & HIH 2 WGE DR DFHII 2 IB1E L
F L7 /203, T—I NI PKBDH o 7255, PKICHIRDRMD T RDDD - 723855,

2.1.27 0.10 (2019-09-24)

#HLUWERE difference_mode 23BN E L=,

offline_nofix : LHESHRD T — 72130 — F0h o TWRWESD, ZRIZHEF v 73 EE
Ao BWIHEXINETH, BEXINEHA,

offline_fix : LR D T — 7 NI2iE0 — Fh o TWEWED, ZRIEF vy 730 FH
Ao BV, ROd o7k ZFiZRight Connection THEB I MBIEXINE T,

live_nofix (77 # /L 1) @ LiveCompare (&, HEXNRD T — 70— RDhhoT0W5 L HEL
TW3 78, LiveCompare 3 ZN 52 HF = v 7 LT, ZENRBEEEDLDIZRI BTV EINE
IVEMRLET, ABNREVIREEINTVETY, BEEINLTVELEA,

live_fix : LiveCompare (. HIEENRD 7 — 720 — KH3Hh o Tnd E L TWS 728, Live-
Compare 3 ZNSHEFHF = v 7 LT, BREGHDDICHRABoTWEINE I EERELET, K
L LT —27 SN TWEHE, ZREMEBLOBESNET,

difference_recheck D &% E ¥ difference_mode IX~¥— Y XN F L /2, difference_mode
= offline_nofix &~ v 7 X /- difference_recheck = off B X} difference_mode =
live_fix &~ v &N 7> difference_recheck = on OFEE,

difference_mode = offline_nofix ¥ 7-1% difference_mode = live_nofix DHFH. T-i&
difference_mode = offline_fix ¥ 7zi% difference_mode = live_fix D& HEINYICE
XNB5E, DML 22 Y 7 kT LiveCompare 12 & > TAR X AL5 DML 27— k X >+ OFEEE % Hil{#H
FTEH LW O — N ILERGE difference_statements 2BMIX N E L7z, difference_statements
DEIFRD B H T,
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L]

all (Z7x1 1)
inserts
updates
deletes
inserts_updates
inserts_deletes
updates_deletes

FlLwr o — JLERE difference_allow_null_updates (F7 4L F on) DEMENFE L &
E, ZLAR— £/ EHIEIET UPDATE SET col = NULL 2D a~< Y REFFA[T 2050
PIRELE T,

FlLwnwra — o LERE difference_fix_replication_origin 25X N FE Lz, FEITREIN
WIS, pglogical 3 B & /%7213 BDR 3 LbE D 729127 7 + /L b THEIWIZ bdr_livecompare
WCRE XN E . LiveCompare &, [ELWEMICKHEDL TV Fr—2a v F VI UYHREEL
WIS EIIMER L, difference_mode = live_fix % /21 difference_mode = offline_fix ®
BE. 2oL FVr—a AV U EMALTIXRTOEHE DML BIEZEAL 7,
LiveCompare DMET 2L 7V r—>a v 4V o id, HEEDOMGEZ A REIC S 2 72 DI H
MRENFERAD, HEICIH LT T, SELECT pg_replication_origin_drop('<value of setting
difference_fix_replication_origin>'); 2L LV —>a v A VIV RHIRRTE 3
TCIFERELTLEZE W,

HLWZo— N)L&EE difference_fix_start_query BN I N EL L, ZHIEH T+
SYH I arvoBRICETIN, ELVWEROEVWEZHEWICEIEL £ 3, BDR
3.6.7 LLF% TlX. difference_fix_start_query 7%2% @ ¥ & . LiveCompare & H B 912
difference_fix_start_query = SET LOCAL bdr.xact_replication = off; % & & L ¥
3, LiveCompare (¥, difference_fix_replication_origin TIEEXN/IL TV r—>a vty
DUBREMEIENS VWIS a UAFEH T B make 12, difference_fix_start_query ® HENIC
WELET,

B UWEERLRYE start_query 2SBIMENE Lz, Zhid. ELHEINE7-0fEED 7 ) —%
EfTCERTEZ 3,

HlLwnwra— s )LERE show_progress_bars (577 #/L M on) ZBIMLELZ, ZHUE. av YV —
MEINZTa T L ZAN=%RRT EDEIDERELE T, Ny FETIMEF TS, Postgres D LLEL
TR M EN 2N ZNDEIZ, 1TO ctid REFES NS L5172 D F L7z, BDR3 F713 pglogical
3BFEHINTVWBIEA, MHINALKETITX, TOxmin DL TV Fr—2a AV DY N
NEd,

EREINZDML 2270 7 i, BICIRXRTODML 2H—D F 7 ¥ 7y a YHICEBEL T,
difference_fix_start_query 7% (FEIE/IZHET) ERINTWARHE, b2 FIF7>ard
BHABRR I B S NE T,

FITORTRIZZa— o 7a 7L A= IRE N2 WEERBIEL E L,
T —=ZR—ZRDFIENRF = v 7 ENTWRIr o T NTZBIELE L,
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2.1.28 0.9 (2019-08-30)

s EERBGHEMTDAZ I NT —ZRXR=ZADH R —1, * 727/l Instant Client & Python E 2 —/UZ

RN A > A b =T 208D D F 3D, Postgres 77— R R— B EDH D £ A, LiveCompare
F AT MR LIRS THHREL 5,

BHEAT Ny > 22 7= W53E v > 213, PostgreSQL & PostgreSQL DHELTDAFFAI TN TVE T,
PostgreSQL LIS DFEAFiAI N TN DEHE CHEF XN T0 255, #LWVEUE full_comparison_mode
WEEEIMNC on ICEE SN E T, L —¥D3 Postgres & Postgres D 7Ty & 2 DFEFZHINC L2\
4. full_comparison_mode = on ZHEK 7 7 A LV THIRINICEFRTZF9, BDR1 BXUL2 DHHE—
ko logical_replication_mode = bdr ®3E. node_name THiZEF L. replication_sets
TT—TINZT7 4 VR TEET,

Left Connection ¥ Right Connection D¥ZHED T 415273 PostgreSQL IZH 255, 17Ny > a
3md5Q) TH2=—XHHD FF&It; 11. TSN DY G, Wi /7 DHE#ET hashtextextended() 27
N E T, Z4UTE D, BFE PostgreSQL N— a » DO EAAIREIC R D £ 3 (. 9.4 & 12),

logical_replication_mode # & EF 5 ¥ . Initial Connection 3 X Uf Left Connection I
PostgreSQL D N—3 3 ¥ P RIRERBEDTEELNY T —> a Y EINE T, 7— 71U A MX Left
Connection 22 HE XN E Z L ICHFERE L TL XV, 7272 L. Right Connection T, #EHiD
ABFryZ3INET, ZHUTEY, BET 7 /0P —0EaalEEIc7 D £3 (PostgreSQL ¥ 4
Z 2 )L, BDR ¥ PostgreSQL, BDR2 ¥ BDR3 & ¥),

I —YP—NELSOBEMERE AN EIIENCTE 2H LWKE difference_recheck (7 —L{H, 7
7 4V Mi& on)s

T—INAF—3DEN G EHIT -2 F RTONT 27DV E- b TF—XRX—=Z (77—
7L tables) a4 >,

BOOGH DD, ErADOERIERE L AR— b7 —&ZRX—2 (F—7 )l sessions) IC@ 7+ >T
WEg,

F—INCEBE LR HE23—F — 5 —ATOENF v ZJONTEBIELE L,
T =T NVDIELWERICE S ITRH 585D ETLR—MDOANTEEELE L,

—K R RN D AEEDERL R—FONTHBIELE L,

2.1.29 0.8 (2019-08-07)

o TN FTINDT 4 — L EEFEOPKBDBGEDHITO 72 vF (FEEEFzv T3

72) BBIELE L,
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2.1.30 0.7 (2019-08-06)

e fTOBNWTF—TNDNY RY VI RBIELE L7,

c DRI a DAY Y Y IPREINT L,

2.1.31 0.6 (2019-06-17)

e XV FaAVR—XVINEEBELE L2,

2.1.32 0.5 (2019-06-17)

o NIEIE
o JEEMNIEEF2HAETICT —ZREAREZT 2R T,

¢ hashtextextended() MEHATELRWIEE (PG & 1;=10). md50) ZLa— KKy a2 LTHERH
L%,

s KT 7 A VDEFHELRWGE, By E—LET,

2.1.33 0.4 (2019-06-12)

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

2.1.34 0.3 (2019-05-29)

B2 HRE T 5 DSN O R —
o T—IIBIMNMTT 4 VKX —DRE,

IFEIEREATOUIHAL TV F—2a DY R— b .

e XA T TOIHALT Y =2 a v
* pglogical

bdr BDR ¥ K— b

I—PPERD ) — FHREHEETEEX5CLET,
e A—FNRLFYFr—2arky b ET—TIN T4 AR LTHEETES L ICLET,

SEIFRTAMFUAZRERLE LTz
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2.1.35 0.2 (2019-05-21)

e Ny T adDBE md50) DXH D IZ hashtext () ¥ hashtextextended() %,

o 7y FRERFBEART— A FREHLTETINET,

2.1.36 0.1 (2019-05-17)

PostgreSQL DAY K — b, - AX ¥ K70 —rE— FOHAELE,

2.2 Requirements

LiveCompare O %44 :

Python 3.6 % 721% 3.7 PostgreSQL / EDB Postgres Extended 9.5+ / EPAS 11+ (HiJ14%#% E) PostgreSQL / EDB
Postgres Extended 9.4+ / EPAS 11+ % 72134 5 7V 11g + (LSRR 7 — 2 i L)

LiveCompare (21, Debian 10 +, Ubuntu 16.04+, %7z1% CentOS / RHEL / RockyLinux / AlmaLinux 7+7234%
T,

LiveCompare {%. EnterpriseDB products/livecomparerepository 7254 > A b —LT&E 3, FflicoW
Tid, REZRLTILEEW,

https://techsupport.enterprisedb.com/customer_portal/sw/livecompare/
LiveCompare XL T D EicA Y A b=l X T T,

» R XT3 Ubuntu, Debian, 3 & F CentOS / RHEL 8 D##H1D Python /N—3 2 > python3 /S v
F—=IV 7k, FX

» python-36 %Xy 7 — Y 7 b TiEEE X 4135 CentOS / RHEL 7 F @ Python 3.6,

CentOS/RHEL 7 4 Z b Y ¥ 22— 3 > T3, LiveCompare 121 EPEL VR b U RETT, FElICD
VT, REZRL TSN,

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

FFIZ CentOS /RHEL N—3 2 > 7 Tl&, Python 2R —% ¥ b tqdm AT EEF (& 1t;4.16.0), Live-
Compare ZFE/TLTWVWE2—H D pip F/2d pip3 ZHEHAL T, BHD tgdm Z A YA+ —1F 3 Z 2T
EREN

pip install --user tgdm --upgrade
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2.2.1 TPAexec £ LiveCompare

TPAexec DRDY > FNAERKIZ, LiveCompare 3 X Of PostgreSQL 11 ZfHH L TH —N—%MHET 2
DIHEHTEEX T,

architecture: M1
cluster_name: livecompare_ml
cluster_tags: {}

cluster_vars:
postgres_coredump_filter: 'Oxff'
postgres_version: '13'
postgresql_flavour: postgresql
repmgr_failover: manual
tpa_2q_repositories:
- products/livecompare/release
packages:

common:

- edb-livecompare
use_volatile_subscriptions: true

locations:
- Name: main

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

ansible_user: root

instances:

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

- 5401:5432

- Name: livemlnode2
location: main
node: 2
role: replica
upstream: livemlnodel
published_ports:

- 5402:5432

TPAexec DFEHNZOWVWTIE, RESBLTLZE W,
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https://techsupport.enterprisedb.com/customer_portal/sw/tpa/

2.3 Supported Technologies

LiveCompare i, PostgreSQL. BDR., A Z 7L R¥D7 27 /a0y =01 X MIEH L TT — X Z KT

EREICES

LiveCompare 1213, 3 FEHOEHADH D 5,

e Initial (4 7> =2 F)1) ! pglogical ¥£721% BDR ICB T 2 XX T —X % 72 vF T 5D
X E 34#6t, 7 — Xkt pglogical £721% BDR TH D, 5D replication_sets F 721k
node_name FENFHEINE T, BPHETT logical_replication_mode = pglogical % 7=l
logical_replication_mode = bdr, Z#l pglogical ¥7-i& BDR MJED T —XN— A TH % E
HBHHET,

T—=R VAP ETT DR T 2EEDT —EAN—2ax 7> aryrF—REE, VA0
RO DT, 7 — 7L FilterandRow Filter, ¥ X ¥ Initial BDR / — FICBI T 2 1HHREIEET 3
72D D, b L logical_replication_mode = bdr 3 X ¥ all_bdr_nodes = on, % L T LiveCompare &
T9JHA) LR U BDR 27 5 A Z—D 8— M THBFTRTDBIR / — RERET 2 i, ZOBE. F—
R ERT A MBI D D FHAMANC, B LT, BEZTRNTO T — XEEGICBENICEA
TEFT, LT, avk U RADWRERTIEICHEEL £7,

W7 (W7H) : LiveCompare (XD R F —~< Z/E L £ 3 livecompare, WL DD T —7 )L L a—,
AU, EEHER T 2D BETTHRE Y > a VICET 3 T - 2D, PostgreSQL /21

2ndQPostgres %,

Tz, ¥ K= 1rZhT0377/ 0P —DN— a > eifil. 8L LiveCompare T TE2a 7

FZMZOWTHBHL 9,

(EPAS)

Technology Versions Connections

PostgreSQL 94 Data

PostgreSQL 9.5,9.6, 10, 11, 12, | Data and/or Output
13 and 14

EDB PostgreSQL Extended 9.6, 10, 11, 12, 13 | Data and/or Output
and 14

EDB PostgreSQL Advanced | 11,12, 13 and 14 Data and/or Output

pglogical 2 and 3 Initial and/or Data
BDR 1,2 and 3 Initial and/or Data
Oracle 11g, 12¢c, 18c, 19¢ | A single Data connection
and 21c
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2.3.1 PgBouncer DY 7R— b
LiveCompare (& PgBouncer 241 LT/ — FIZH L THHTZ %325, LiveCompare {& PostgreSQL THEfi X

NFRATF— b X2 2T 5729, pool_mode=session Z T 35EICOAEHTZ £7, pool_mode
73 transaction ¥ 721X statement DEGHE

2.4 Command-line Usage

241 LERE—F

suy =z TEHT % /etc/livecompare/template®.ini Zabt’— L, BEWZIGCTHELET (UF
Dt 7 arSettings ZSHR),

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

livecompare my_project.ini

LiveCompare DEITHIZ, N+1 T OV AN—NRREINE T, NiZ 7B ROHTT RETTaLRAD
HEtEETEET), BRAIDETIRRAN—ZRENLRETERL, ZOMOETRIA—IRED T 1t R
WEo TSN TWABRED T =7 V2R LET,

BT —TIVCERRENZERZ. ELSIEIIROE B TT,
o Tt 2D
o T — 7 ILEHI

e AF—&R R, KRS T FOID DBICHEDID 77— LF v 7 (pl/1L11dT— I AHBnEE iz
Mol b EEKRLET), AT —RRAXH D58 setup, 7T — I AR ENTNVWSE Z L EZERKL
T3 (THROF = v 7 e SEREIZG U T)

o HE XN TATE

e OV Y FTERIN S AFHMTORK
o FERIRE

o SET £ TOHEERM

1 BH7 D DELERDHE

7 — 7 JLIZ parallel_chunk_rows X E & D %L DITHH 25465 UTOFEMESIR), Ny va77Y>
7 avEHHALT, 0P a 7T EEERTI0ERELE T, Zuc kD, HHEDMERNCE 72 2 AlHE
DB D FITH, 2R LToOEIL, FBEXNET— 7L ONFTILED BE %521 2 /(LD D £3,

7075 ADFETHIC, Ctrl-c ZHT L VO THF v U HILTEE T, KOLIBA v —IDRREN
9,
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Manually stopping session 6... You can resume the session with:

livecompare my_project.ini 6

BE : LiveCompare 3Ny 7 779 ¥ RTEITINTWRIHAE, 2300 2 L TEITINTWRHE
Td, Y7 R by S TEIEETEE T, livemaster.pid HRIffIIDO 7 7 A L2, £y a v 711K —
(#TlZ 1c_session_6) WOV RAZX—7F ot 2D PID 2L 3, ZDK, kill -2 <PID>ZEMUFHL
TY7FRAMy I TEET,

Z0%. WOTHLENCF y > Lty o a v BT S,

livecompare my_project.ini 6

TaT 5 LT Ly FEBROD RN o156 RO XS LHENIBERREINE T,

Saved file lc_session_5/summary_20190514.out with the complete table summary.
You can also get the table summary by connecting to the output database and executing:

select * from livecompare.vw_table_summary where session_id = 5;

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

Found ® inconsistent rows in ® tables.

L, FEXRODoGE, HARRD X 512D £3,

Comparison finished, waiting for remaining difference checks...

Outstanding differences:

e o e e ettt e ittt

fm— - e ettt o +
| session_id | table_name | elapsed_time | num_total_rows | num_
—processed_rows | num_differences | max_num_ignored_columns |
[--==-mm - et ittt Fom e R ittt Fommm -
ittt fom e B e ettt e e |
| 6 | public.categories | 00:00:00.027864 | 18 |

18 | 4 | |

Fom - e ettt o e it
- o o +

Saved file lc_session_6/summary_20200129.out with the complete table summary.
You can also get the table summary by connecting to the output database and executing:

select * from livecompare.vw_table_summary where session_id = 6;

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

Found 4 inconsistent rows in 1 tables.

RDR—=J1ZH )
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(FHTDR—T 5 DHFEX)

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';

24.2 BEERE—F

BDR B Tld, BDR A3 L&, R —HMDOZDIcL 7Y F— a vpsiguvo 7z, &RT
FELRLRZAREMEDRH D 5, W DPDERNIET T, LAV —a >y F2712& D LiveCompare
DRI Z LR — M2 A[REED H D £ 9,

ZREFRT 272012, VLIV r—2ary I ZBREAD LK. £7237 -2 0cBnonz%, 2 —39—

EFECUENCMH SN2 EZ DDA THEHF 2y 7 2ETTEE T, ZDFEITE— NIX Mrecheck) ¥ FEIEH,
RDEDIWCHEITTEE T,

livecompare my_project.ini 6 --recheck

Z D%E— F Tl LiveCompare I3fE7AD recheck # 7" %24 L, lc_session X 7 14 L' 2 b VICBHFET
BINRTOLR—FZEHLET,

BE : compare BT 255, /21 recheck D N TEITT 5354, LiveCompare [IFXEB & S B
Mty a YOERREFRULE S 2 EHERLE T, HEDPROD» -GS, B X v —ITHIT
EETLETS,

243 HEE—F

LiveCompare % conflicts E— FTHEITT 2I12E. RDa~x Yy FTHUCHITHENDH D £7,

livecompare my_project.ini --conflicts

conflicts E— FOFMNIZOWVWTIZ, BDRYKR—FDEER TEL X0,
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2.5 Advanced Usage
LiveCompare DEITHME T T 2. fE¥ET 4 L2 b VIZ lc_session_<session_id>¥ 9 7 4 L X =23
ERENE T, TOT7 ALK =ZE. RDT7 7 AADBEENTVET,

» lc_<execution_mode>_<current_date>.log: vy a>onr 7 7 A,

» summary_<current_date>.out : L X NI RTDT—T LDV A M EHRRLET, T —7 b
IZDW T, LiveCompare 237 — 7 VDM b - 72K 2R L & 3, [TOEF e W X717
B BT =TV TENSREROND, BRIV ORKES Ao L, b LHIUL

FRBENZIRT 5123, BT —EZRXR—RHLTRDOI Y —2FITI L TEET,

select *
from <output_schema>.vw_table_summary
where session_id = <session_id>;

o differences_<current_date>.out : BWHAHZEE, D7 7 AL EFREFNOEWVCETZHH
BIEREZRLE T, RDOGFE. ZDOT7 7 A NMIEREINEREA, EWEHD FHA.

B, Z2VZAMIRDESITHD ET,

e e e o e
ot
| table_name | table_pk_column_names | difference_pk | difference_status .
~
|- - e e L T e et LT o -
.
| public.categories | category | (7 | P .
~
| public.categories | category | (19) | P o
-
| public.categories | category | (17) | P o
~
| public.categories | category | (18) | P o
H|
e e e o o
o+

TRTOHFHME DEVDTEERY X M ZIREFT 51, 17 —ZX=RAHLTRDZ ) —2F{TZ
EHTELY,

select *
from <output_schema.vw_differences
where session_id = <session_id>;

LiveCompare 2 ¥t VP AN E DT —XR—RZ2 I I E 202 RET 5 TIEZHRET 572012, ¥ a—
vw_consensus 32 > VY AT AT Y X LADOFEMAEIRMTE £,
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select *
from <output_schema.vw_consensus
where session_id = <session_id>;

» apply_on_the_first_<current_date>.sql ! EWAH BHGE. 47 7 A M first 77— X N —
AIZEA X5 DML 2 Y FHAERRS N make, first 7— X RN— 2D T RTOTFT—XRXR—2 ¥
—HLTWES, fl. EELDEWIED, CORZV T PEIRDESITHRD X5,

BEGIN;

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

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

INSERT INTO public.categories (category,categoryname) VALUES (17, $1c1$Test 1$1cl$);
INSERT INTO public.categories (category,categoryname) VALUES (18, $1c1$Test 2$1cl$);

COMMIT;

LiveCompare 3 Z DR 27 V) 7 b 2 HEIFNZAER L £ 3, first 7— X XR— 2D ARG ZEIEA — X =121,
first 77— X R—RTRAZ VY 7 P 2FETREITITT,

LiveCompare |, —BHEDORWT =X E2FHFOE T — X X— 2120 L THEEED apply_on_*.sql A7 Y 7 b
PERLET,

2.5.1 BIE9 3iEL

LiveCompare (3. XOMHERZFE L TEIEZETEE T,
o T REHDRKEDIATHIEL £ T, BIEIZER ST — X X—ZAD INSERT,
o P REHEOKREINIIITOEE L ¥ Ao EIFIZRR 3 F — XX — 20 DELETE,

¢ TRTDTFT—ZR—RIATHEEL E T, —HDOF|DENR—H L TR A, BEEZERS T —XRX—
A D UPDATE T 5,

77 4L FTld, difference_statements = all, D% D, LiveCompare |, BRI XN/2ESTLIZ3 DD
DML % £ 7 (INSERT, UPDATE. DELETE) Z 3N CTHEAL L5 & L%d, 7L, difference_statements
DOREMEEETHZLICED, EHEIEZREMT 2 & 212F KT % DML LiveCompare D X A 7 Z57E
TAHIENTEET,

e all (77 #/L ) : INSERTs, UPDATEs, ¥ K f DELETEs % {&I1E,
o inserts : INSERTs DA ZE1E,

+ updates : UPDATEs DA% &1L,

+ deletes : DELETEs DA% {&IE,

* inserts_updates : INSERTs 35 & (! UPDATEs D A% {E1E,

o inserts_deletes : INSERTs 3 & U DELETEs O & & {&1F,
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+ updates_deletes : UPDATEs 35 & U} DELETEs D A% {E1E,

difference_statements DOfE2S all. updates. inserts_updates. F 7zl updates_deletes TH 5
. NULL ZHNZF&E T 53X TOD UPDATE Z &R 3 % X 5 LiveCompare IZHH/RT 25 Z e I TEE T,

2.5.2 EoOJ

7 — 7L difference_log . LiveCompare 23F = v 273 % 7= UNCAERICBET 2 TR TOBEREZRIFEL £
3, L—H¥ —Id LiveCompare ZFHF = v 77— FTHEHEEIFEITTEZ 572D, ZDXIF. LiveCompare H3F
F v 7 EToTORREERETEVWSED XS ICE L2 ERLTOVET,

s BHEA (D) [ EVDSHEEIhZIE2D T, HiERS X MBIEE— FTIE. LiveCompare 1Z. §
NRTDNR—TFY PR DEVERHFEAL LTY—2 L, ZhLEHEBERLTLEZIW,

e N—RXVbE (P) | T—=2BFELEE-oTWEEE, ZREHF = v 7 L7z LiveCompare {FHHE K
% Permanent ¥ L T~—2 L %79,

e Tie (T) :Permanent £[RIC T, RETZ-0DTnartrd2AnHH A LDEREIK
HT5,

e R7E (A) : FHF = v ZFHZ, LiveCompare 2SEWEFHER LGED SEELEY (TR ADT—
ZR—=ZAT—ELTW3), ZD#% LiveCompare 1¥, ZE%Z RE L T~—2LET,

e Volatile (V) : HF = v 7R, —HMEDORWIREET xmin 2AHE XN 75E17. 2RI LiveCompare
IXZDZ% Volatile £ L T~—2 LT,

cEHR D V-3 REODERDERFF 2y 72 FILTEET, FEHTI 7Y
a ¥ % MU F<livecompare_schema_name>.accept_divergence(session_id, table_name,
difference_pk) /] PostgreSQL #&#: T, 1 :

SELECT livecompare.accept_divergence(

2 -- session_id
, 'public.categories' -- table_name
, $5C10)3%% -- difference_pk

)H

2.6 BDR Support

LiveCompare (. BDR / — FB X UIEBDR / — I L THEHTE £5,

logical_replication_mode = bdr Z#%/E make ¥, K EINZITRTDT —XX—2M[F L BDR 7 F
AR—IBLTVR Y —ADPBEELET, R, /—FE&EEERE LTREL, LTV Fr—>arvty
FNEEELTT =7V E 74 VR ) VI TEET,

ffil, BDR 7 9 AX—NOERED /) — R TE 2 LET, ZN% Initial Connection ¥ FENE L &
Do MANTZD/ — RIZHFHEHET 5 Z 12L& D, LiveCompare X BDR X X 7 — X ZfER L. 1O ITXTD
J— R EEREREIUSTE T,
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ZZT.3DDBDR /— FZHERT % Z & &Mt L TL 72X W, LiveCompare i Initial Connection 5
REDTNTD/ — RIHEHITE 5720, 77— XEMOENEHRE ERT 208 IEH D £ A, node_name
BEHZRT B2 TF, LiveCompare iZ. ZD ./ — K DEHFIHERICOWTBDR X X F—XEMEL, /— K
WL £

J— I BDR XX T =X ERH{LTMHMDITNTD /) — RITEHTE S X 5123 %12lE. LiveCompare 53
BDR b 2 — bdr.node_summary. fieldinterface_connstr 7*5[E U DSN 2#H L CTZEN IR TE 3
RBENDH B L IWZHFERELTLEEWN, ZDHEA, postgres T—H ¥ LT, Initial Connection ¥ [ U~
2 > T LiveCompare ZFEITT 2 Z2BEH L E3 ., ZADRAIRERGEIE. TRXTOT —XEH T dsn
BHEEERLTLEI W,

L7V —2arvty b 2T —T N7 40X - LTHEETSIEHTEE T, LiveCompare 1.
replication_sets RETER LIEH LY MIET 27 -7 1DAZERE LT, BDR X X7 —X %2 flif
LTT7—7V YR MEERLET,

B, .ini 77 ALEER LT, 32D BDR / — RZHETE 9,

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

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

[Nodel Connection]

node_name = nodel

[Node2 Connection]

node_name = node2

[Node3 Connection]
node_name = node3

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

[Table Filter]
replication_sets = set_name = 'bdrgroup'

LiveCompare {2 BDRcluster DS XTD7 7747/ — N2l T 2 X5 IHERTHILDTEET, 20D
72D, RDESICLET,

« General Settings C. all_bdr_nodes = on ZHNC L %7,
e Initial Connection Z#§EL £ 7,
o BIIO T — X RN ED D FH A,

o1 :
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[General Settings]
logical_replication_mode = bdr
max_parallel_workers = 4
parallel_chunk_rows = 1000000
all_bdr_nodes = on

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

[Output Connection]

dsn = port=5432 dbname=liveoutput user=postgres

[Table Filter]
replication_sets = set_name = 'bdrgroup'

all_bdr_nodes = on O35, LiveCompare (X Initial Connection 2 L T3 XTDBDR /— KD
VA MEEELET, BMOT—XERIIDED D TR A, HESNTVWERIGEE, 7T —XEHDO Y A MZ
BMXNEd, il BDR 7 72X —2k%, Bii7nY =7 b THILDH—O Postgresconnection ¥ FL#
TEZET,

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

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

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

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

[Table Filter]

replication_sets = set_name = 'bdrgroup'

Z%7E node_name B X N replication_sets I, XDF 27/ AP —THR—FINTVET,
BDR 1, 2. 3;-pglogical 2 B X T\ 3,

BDR Ofb D12 pglogical X X7 —& 7 = v F 2 HINZT 51213, logical_replication_mode = bdr @
f#H DI setlogical_replication_mode = pglogical DAZEHMMITZI LIZ/ — FLTL W,
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2.6.1 BDREHR./—K

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

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

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

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

Table public.tbl does not exist on connection nodel

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

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

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

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

Table public.tbl is not subscribed on connection nodel

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

2.6.2 BDR 7 5 XX —MiEL)

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

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

LiveCompare (&, U TZ2ZEEBL CGEHRZ V7S M E2AERLET,

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

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

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

with lc_origin as (

select roident

from pg_replication_origin

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

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

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

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

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

BDR 3.6.18 ¥ BDR 3.7.0 D Tld. ROEEEHINE T,

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

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

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

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

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

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

SET LOCAL bdr.xact_replication = off;

2.6.3 BDR Diiia

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

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

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

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

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

e nf

node3 TRDZ TV —%FTZ e 2B LTIV,

SELECT c.reloid::regclass,
.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 DR E)

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

bdr.conflict_history CTRDME L HERTE £ T,

reloid | tbl

origin_name | node2

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

remote_tuple |

apply_tuple |

conflict_type | delete_missing

conflict_resolution | skip

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

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

a|b| c

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

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

(0 rows)

BDR 7 9 AR =357 L TWE T,

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

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

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

LiveCompare % conflicts £— FTHEITT3I1TiE !

livecompare check.ini --conflicts

FTR. 2V —AHARCRD LS b DHREREINE T,

Elapsed time: 0:00:02.443557

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

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

Found 1 inconsistent rows in 1 tables.

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

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

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

target_node;

RDEXI2BOBRRINET,

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

local_time

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

I

I

key_tuple

RDR—=J1ZH )
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local_tuple

I
remote_tuple |
apply_tuple |

[

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

is_conflict_divergent | t

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

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

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

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

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

COMMIT;

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

node3 WX LTZDDML X2V 7 M ETTIHEE .

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

BDR 7 9 A X —DBEMENPBHUOINE T,

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

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

bdr_superuser % /=13 PostgreSQL A —,8— 2 —H# Tdh % 21— —T LiveCompare % FITT 2 LENH D
S
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a1 IR —

LiveCompare (2, bdr.conflicts_history 713 bdr.apply_log DWW NrDITHEE 7 4 LX)~
TIBEHERTDZIeBTEET, fil:

[Conflicts Filter]

conflicts = table_name = 'public.tbl' and conflict_type = 'delete_missing'

2.6.4 x> JEH
node_name ¢ replication_sets D X X7 — X3 Initial Connection T7 =z v FINB I &IZ/ — F
LTLEEW, Lo T, pglogical B X U/E 721X BDR XJED T — X RX— A THLLENHH £3,

T—7NADY R ME, BHDT —REEGTIERZINET, Lzd o> T, replication_sets ZFIIHMD
B CTENTHIDEND D £7,

BET7 /0y —DHKEEITY 2 Z LIZAlEETT, fi :

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

2.7 Oracle Support
LiveCompare 2 LT, * 7 717 —RXR—ZAD T — R ELE DD PostgreSQL % 721X BDR 7 — X\ —
A HBETE%T,

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

* host
* port
* service
* user
¢ password
D FRTDF — R AL PostgreSQL TH 2 HEMNH H £3,

* T I NT—RN—Z L PostgreSQL 7 — X RN—ZDHIRD > > TR RITTRLE T,

[General Settings]
logical_replication_mode = off
full_comparison_mode = on
max_parallel_workers = 4
oracle_user_tables_only = on

oracle_ignore_unsortable = on

RDR—=J1ZH )
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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'

ZZ T, 7 271® schema_name 3L —H 7T —TNHP L FRY ZTRATT, IRNTDT—TNVHIET 7 41
PTCRF—TEMiZNTOVET

Postgres . <schema_name> . <table_name> %} 7 7/l ! <user> . <table_name

schema_qualified_table_names = off X ETEZILICE D, AF—~< BN 2T — I N EE
T BN TEET, Zhidiforacle_user_tables_only = on TOAFEITTEE T, 2F D, Live-
Compare MM INTVWELF F I NI—W BT R AV T —ITNDAERKRLE T, AF—~vEBHiT—7
VDR 72 > TV B 5. Postgres TR — /L F 72133 EIC defaultsearch_path # & E T 2 DB N H
D %3, 7213, Hl. connectionstart_query 287 X — X Z{#f L CiEb)7% search_path R ETE X,

[General Settings]
logical_replication_mode = off
full_comparison_mode = on

4

oracle_user_tables_only = on

max_parallel_workers

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

schema_qualified_table_names = off

[Oracle Connection]
technology = oracle

RDR—J1ZH )
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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¥;{5, Table Filter., Row Filter., B X f Column Filter
THIHMEHiT — TN EHTEE T,

% 7z, LiveCompare 7> 5 ETIRI & LK — ME#HZ F ZFA T2 Output Connection U ETH 2 T &
I/ —FLTLEZ W,

BDR 77— ZRX—R%2 4 771 BT 2LENH D, Initial Connection, node_name, B K X
replication_setsfeatures (RiiR) DFEETEH L7=WIEEIX. XD &L 512 Oracle NDHRFZED T — X
EtEETEE 9,

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

difference_tie_breakers = oracle

[Initial Connection]

dsn = port=5432 dbname=1live user=postgres

[BDR Connection]
node_name = nodel

[Oracle Connection]
technology = oracle
host = 127.0.0.1

RDR—J1ZH )
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port = 1521
service = XE
user = LIVE

password = live

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

[Table Filter]
replication_sets = set_name = 'bdrgroup'

%72, BDR 7 9 AR —2fkZHE—O Oracle 7 —XRX—ZA L KT 22 TExET, il RLET,

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

all_bdr_nodes = on

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

[Oracle Connection]
technology = oracle
host = 127.0.0.1

port = 1521
service = XE
user = LIVE

password = live

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

[Table Filter]
replication_sets = set_name = 'bdrgroup'
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2.7.1 Eff
LiveCompare {&, BIIDY 7 b = 7% A YA b —)LF 206874 § IZMHHTZE % PostgreSQL 7 — X
R—ATEETZ 21T/ = PLTLEZ W,

72720, A7 NVICERTE 24 —X—I12F %12iE. LiveCompare IZBMD Y 7 bV = 7 WRETT,

Z > 2 )L Instant Client
%2 27V Instant Client # X7 > — R L TA YA =L $3XENHDET (FF, #HHT AR —
TAYITIATLZIGCTRED 7 + VRIRR L E5),

e MacOSX : #* < 2/l Instant Client DX 7 > — K (64-bit) ~/1ib THIH L £,

e Linux : %% 27/l Instant Client DX > 12— F (32-bit) (64-bit) AT LA YA =L LTHh 5,
LD_LIBRARY_PATH #REL £7,

» Windows @ # 7 2/l Instant Client D X7 > 10— K (32-bit) (64-bit) £ % LiveCompare 7 #+ L X —
I L E9

cx_Oracle Python €2 a2—Jl
Python £ 2 — /b cx_Oracle ¥ A7 LA Y X b= LT RAIREIC L, LiveCompare 254 5 7 L7 —
BR— AR TED LT 2RENDHD £,

HAE, cx Oracle I Linux 74 A MV P a2a—2a V) RIMNUDLHA VA F—ILTEEHA, followthe
instructions in cx_Oracle website 2 2T L2 A4 Y A P =L LT I\,

LiveCompare /% postgres A XL —7 4 Y 7Y AT LAL—YTETT LI BRI TVE 720D, RD
a~x Y FEfHAL T, postgres =—H® PlPonly 7> 5 cx_Oracle €Y a2 —L% 4 YA =L TEET,

pip3 install --user cx_Oracle --upgrade

2.7.2 EWL

LiveCompare TEWHD D225 7358, PostgreSQL #HEHEIC D AEH X415 DML 227V 7 s pE S %
3, Oracleconnection {2 X153 DML 227V 7 MIER IR EHE A
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2.7.3 BLOB & & U CLOB 7—4# &

LiveCompare {%. PostgreSQL DFRIED 7 4 —L F 1 text MTH 25E. A5 7LD CLOB 7 4 —)L K
PHBTEE T, AL I 2HA T 27/LD BLOBfields 124 TiEE D £3, PostgreSQL THRIED X A X
PostgreSQL B TR IF UL D £H A,

772U, 77 4L F Tl LiveCompare 3774 <V F—IZH 255, EET—TMIT 74 =) F—=1
ZWE. BLOB/CLOB 7 4 — )L R ZANY RILLERA, ZOHE. 77— 7VIEHEMAZ ., LiveCompare
OZICRDESIBR Y- IDBEREINET,

ORA-00932: inconsistent datatypes: expected - got BLOB

F—INICT T4 <) F =W E, General Settings ¥ 27 a VTRD 2 DDIEZEHMIZL T,
LiveCompare Z ignoreBLOB /CLOB 7 4 —)V RZ{EE T2 Z 2 T, ZOBEREETE T,

oracle_ignore_unsortable = on

column_intersection = on

2.7.4 BB VWES

F 2 7T, @E. RO T X — X —BREENTVET,

NLS_COMP
NLS_SORT

BINARY
BINARY

D% b, NLS_LANG B XU Z 0D SEEHRKE IR L. F+ 5 7LD allORDER BY #{EIFXF AL FV a—
FEREHLTETINET,

Postgres Tl&. [A UEIE%E RS REDIENERFZ Ceollation T, Postgres 7 — XX — A WH| DA NER T
wIEb = N7z5E. 7 7 4L b T LiveCompare (& PK fHDI A~ Z RFICEZ M 2 AfREMEDSH D, 3R
BMHNC O B ATREM DD D £ 57,

xS 5121, Postgres THREIEF (- 21X, CRRABIEF) ZiEH T2 N TE2ET, 2Tk
D, A7 7LDELY — FEIfEE —HRL F 3,

force_collate = C

LiveCompare 3 LL#t v & a > IZF 5 7L ¥ PostgreSQL 23BAFR L T\ 3 Z ¥ it L7256, 2 — 90t
DEZERE L TWRWIR D LiveCompare {33 CIZ force_collate = CZHEL TWVET,
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275 H@E/Nv>a
7 7 4V M T, PostgreSQL & 4 7 7 V% H#R 3 2855 T3, LiveCompare 213 comparison_algorithm
= block_hash BH D ET, 727 L. ZHHDNL—UIHE->T M@y > 2 BIERINET,

e TRTOYIDEEEETZ 2L, TETFA P LTEBIIKRINE T, Postgres fllTlX, &
A LARY T, BE, B bytea 7— XA XN TH Z 7V EBHL 5,

o ZONETE, BEBTRBIEADMHEITMDS Z2EHL Ty adhET,
o ZAUT XD, comparison_algorithm % block_hash 35 & ¢f row_hash IZFE L THATE T,

* block_hash OFFARFICA—ED D %55, LiveCompare (X HEIYIZ Posted DIFE & AIFEIC, Postgres
12, KIC full_row IC7 4 — ANy 7 LEF, Postgres D H#L,

 Oracle ® BLOB, CLOB. NCLOB 7 4 —/L Fl&., B&#D 2000 XFIZHIB XN TVE S 71D A
(comparison_algorithm = full_row !X BLOB ¥ CLOB £{kDHE{ZFFA[ L% 9) ; + 7 7 LTl
TR RD 4000 XEEZBZTERD T8 A

TERORBED 4000 XFEBZ 2554, LiveCompare 137 DFRFED T — 7LD EHIEL, v
RDLT =Xy =Y PRRINET,

ORA-01489: result of string concatenation is too long

ZHLUED LiveCompare N — a Y&, THHDRED T — 71D full_row HERIZ 7 + — Ny 7 LU E
T, 5D A, [EEFIE. comparison_algorithm = full_row ZHHALT. ZASHDT—TILTDA
Rl DYy > a v 2T 222 TT,

F 72, Common Hash IZIZAZ VD) =+ 7707 aPRETHD, ZhEA 570 12¢ IETD
AEHAFHET S, 45271 10g BX 11c Tld. edcomparison_algorithm = full_row ZffH LT 72
W,

2.8 Settings
2.8.1 —REE
» logical_replication_mode : 7' 07 J LD Z RIS 2 FTRICHE L, T—TV7 4 VX —D%

E (AT OFMZSI). B X OREREMFBZ ST 2 iciiiz i L T2 S v, BIfE, /]
REZLMEIZRD B D TT,

- “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.

RDOR=I1HiE L)
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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

and °

is used to retrieve DSN information of the nodes. Requires “pglogical’
bdr® extensions installed on all databases.

L]

L]

EE
Tj_o

L]

all_bdr_nodes : logical_replication_mode %5 bdr IZFXE XN TW2IGE, ¥R (TS R)
DAEFEE LT, LiveCompare 77 7 4 77 BDR / — ROIRED U R MEHOWTHEHRE Y 2 b &2 1E
MLUES, 77411 off,

max_parallel_workers : ZE XN 34| 7 ut 20, zhzh ot R EF 2 —DF— 7L TH
ELET, 77400 12

TR REN+ I DA —TVER R LET, &7 —2ERIC1 D, AT —EZR—-RI21D

buffer_size: I RTDT—RTT—INDLEBEINZITOR I =v FARL—a v, 7740
; : 4096,

log_level : @27 » A L DML NIV, AIRE/MH : debug. info. warning. 7zl error, 77 #
JL I Dinfo,

data_fetch_mode : LiveCompare 237 — X RN—=ZAN 567 — X 2 BTG T 2 FIEICHEL £,

-prepared_statements ! 7 — X 7 = v FICHEfFEAR T — M X ¥ b (LIMIT ZfHLZZ7 21 —)
EHEALET, #EL IEFCPEDT—& (77 4L b Tld buffer_size = 4096 1) DAN T = v
FEINDETZD, 3DDE—FINRNTDA %7 " P&|RH/PEL, ACEHHTIDE LR 7 2 v FE—
Fo JERIAFT —& 7 = v F %] L% 3F (parallel_data_fetch TE®R), — kL —XFr—2
TR, ZDT729F AV y RBENRT7+ =<V ABMBELETH, 5—PF— TN Ti3R7 +—
T YADETIPELLNET, ZAET 7 AL R THD, H—N—Du— RPH~EHDHEIH  H#E
"ANFET,

-server_side_cursors_with_hold: ¥ — %4 KDH—Y/LWITH HOLD 2L T7—&% 7 = v
FLES, T—INTF—XPE—D Y7y a ryTREXNS . xmin BIIHl XN, BRe L
TV = a rOREHNFEE L. VACUUM DETHWT 5N 2 A[REMEHH D £5, $7-. WITH HOLD
fJid. Postgres IC7 TV —%2<T7 V7 74 X T2 LI HRLET (F—=2rEMIN 2 FTEH
NS 7T 25E803HDET), LiehoT, 77— 07T —XEERHS RAM 2iHE L. Postgres {fil D
TARAZIC—RT7 7 AN L TRETEE T, £DA 287 MEITRT parallel_chunk_rows (7
7 4L hTIE 10000000 127 7 # L b)) BFEH T2 Z 2 TRIETE, buffer_size 2D LR T b
THEPNETZET, AT -2 72 v F 2R LET (parallel_data_fetch TER). —
i1 — 27 — 2T, TDT7 v FRXY v Fidprepared_stataments ¥ JERNTH|EIZH D £1
ADS, RVFTIVDNERT =T ADHEFEERTT, 7270, TOE—FE TR MRBITSIFV
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FHITH— RRIEEIBRVESICOABED L3,

-server_side_cursors_without_hold : 7—&X D7 = v FITH— %4 F A — V)L WITHOUT HOLD
L $£9, server_side_cursors_with_hold ® & 512, ZDFE— FiZ xmin ZHHITZ 2720,
Postgres THZaRk, VACUUM, L 7"V r—2 a Y OREZ G| Z# 2 TAAEMEDH D %35, WITHOUT HOLD
H—=I NGBy > a Y BRTA TV NI oF T a v ERBEY TR0, ZDXSBA VD
MIKEL AR T (ZAEFSBRDON—Y 2 VTHEIEINET), snapshot 3Lt v & a2 VY 2KIC
Dlzo TR NZ 12, 21— 27— 22X > TR HEBRERMRIOGERH D T, 72 —»E
Lo, XEVHHBE BT 7> A VOAERITEL 2D £9, JERAPF—&ZD7 2 v F1F
FAIENTVERA, N7 A=<V RADBHETIE, ZOE— FIEF—MNBRL—RF7 —ATITELRD
FIN, 7T —TNDERITELIRDET, T—EZXR—RD0u— FPHEEOGSICHREIN

9,

BE @YY AT 387 data_fetch_mode DFEIRIIIEFICEETY, TUYRT FAT— X
YIERMEATLE, TAR=ZAP—=N=TD7y bV IDBRNIR DD, ROLERRT Tu—F
THH, VBRI —RF—RITELTVET, 5 120K ¥ MI, EESh7ZAT— P XY MTX
D, T—EN—RFEIERHNA—=Ta v DITERZ2 8N TELZL NS 28T, TDkd, FFE Fa—
R4 — N—1Z!3 prepared_statements Z{FH T2 2 2 B#DHLET, 7R, BT F VA, Kn—
FH—=N—DW T D server_side_cursors_*iXiE, mEDEMKIZ, BZOLIERIII—T—T70
DAL server_side_cursors_without_hold %. %D 7 — 7LD EIS prepared_statements %
EBET2Z22TY, aX MERLEOHEBIZOWTIZ, UTFTORESL TLEZX W,

pre- server_side_cursors seitrerhside_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

S VIICDOVWTODER 47 27 1VDHE. data_fetch_mode

RERTERIIEA S N, S iz X7 — b

XY IRA =Y N BT, LIMIT 2FH LZ2EE 7 2V REH L TT — 2B EIIAF I I A6 T 2y

FENET,

« parallel_chunk_rows : ZE|&METS 2 72 DI B R/IMTEAAI LI D 7= D127 — TV B L F 7

NDF % IZFELET, 72y FIMFHINENY ¥ 27 =X DT, HEEFIZEVICHEEL
ho BT —TNF % 2123 EH D T8 A parallel_chunk_rows 7&K D, (EEDEICHREK
It; 11&7 — 7V 28N U 3 0El, ##idS PostgreSQL TR WA, 7— 717 %iZ LiveCompare
X o THBIMITIEMICZD £3. 77 4L b 10000000,

e parallel_data_fetch: 77— X 7 =z v F 2T L TEITTILERD 255G (0FH, T—FR—
ZNDIEFHHER EFHA L £3). ZHMDNRT + —< > 22 WELE, 7 — X603 PostgreSQL T
RWEE, ZOFREFHEBINCENCRD £, RDOLGEICDAFFAI SN E T data_fetch_mode =
prepared_statements ¥ /-1 data_fetch_mode = server_side_cursors_with_hold, 7 7 # /L
; on,
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» comparison_algorithm : 7 — 7L {T% /L 7z LiveCompare DEIFICHE L 37— X 2K L %
Fo Ny a2 DRI, [TEEDHIID HEETT, HETZL2HDRDMEDS B ©

- “full_row : Disables row comparison using hashes. Full comparison, in this

case, is performed by comparing the row column by column.

- “row_hash': Enables row comparison using hashes and enables table
splitting. Tables are split so each worker compares a maximum of
‘parallel_chunk_rows™ per table. Data row is hashed in PostgreSQL, so the
comparison is faster than "full_row . However, if for a specific row the
hash does not match, then for that specific row, LiveCompare will fallback

to “full_row  algorithm (i.e., compare row by row). If any data connections
is not PostgreSQL, then LiveCompare uses a row hash that's defined as the MD5
hash of the concatenated column values of the row, being considered a

"common hash" among the database technologies being compared.

- "block_hash™: Works the same as “row_hash’, but instead of comparing row
by row, LiveCompare builds a "block hash", i.e., a hash of the hashes of all
rows in the data buffer that was just fetched (maximum of “buffer_size’
rows). Conceptually it works like a 2-level Merkle Tree. If the block hash
matches, then LiveCompare advances the whole block (this is why this
comparison algorithm is faster than ‘row_hash’). If block hash does not
match, then LiveCompare falls back to “row_hash’ and performs comparison row
by row in the buffer to find the divergent rows. This is the default value.

* min_time_between_round_saves : ZHNZFNE BHANIHHET 2R () 7oV X o
fIRD Iy IR, KEFEELTLEIWTI T Y RT3 % 2. LiveCompare \3HICZDT— 70
DIV FREEZEHLEST, 77411 608,

BE . 2% Ctrl-c 2L T LiveCompare DETZF ¥ >t/ L. HEMKT S &, LiveCompare 1
9y FIREDRESINLARA Y I2LHMLT, 207 —71D7 v Y R2HALET,

* stop_after_time : LiveCompare 5 HEIfICHILHT 2 £ TORRE (7)) 2—¥23Ctrl-cick vy ML
POEIICEHTEEEREILELET, Holltitty o a vhlidh, KT LTORVWESIE. £y
TarvEETI L THTEEIav Y RI4 VD8 LTOID, 77 4/ M stop_after_time
=0 TY, HEEIDIAADEN THE L EEKL T,

+ consensus_mode : LiveCompare 3T 2 5B 7 L2V X L7 —REFRIEELD 5, A8
77 {8 X simple_majority T3, quorum_based ¥ 7zi% source_of_truth, consensus_mode =
source_of_truth D& difference_sources_of_truth 2O 2 0B RS D ET, 7741 b
¥ simple_majority T3,

o difference_required_quorum : consensus_mode = quorum_based D&, ZIEE I NT-E
T, COEGEIET B72DIHINT +—F LD ETTHEL, 0.0 25 1.0 DEOBIETH %2
BHDET (0.0 1FFEHHARVI L EERLET 1O Z TR TOERIDBETDH S Z L ZEKL F
TH, EH505EBMIHETIHEHALRZVWTL IV, 774 MHEIZ 0.5 T, ZIULWHE,

o difference_sources_of_truth: #E i &% D a > v~ XY H YV A b (FWE /7 —F %
(logical_replication_mode = bdr 3 Xk O all_bdr_nodes = on DHEH) HEDY — R &
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EZHNETT, consensus_mode =DHFHICDAMH XN F T source_of_truth. For example:
difference_sources_of_truth = nodel, node2, TZ®DHITIZ, £2 > 3 > nodel Connection
B XU node2 Connection.ini 7 7 A L F7=1F all_bdr_nodes = on T/ EF L. [Initial Connectionis
defined, whilenodelandnode2 lZFE %172 BDR / — K THIZXLENH D F 3 4Hi,

o difference_tie breakers ¥t % (£ /21X / — F) D a >y <Xy bh 1y 2 b %&HEi
(logical_replication_mode = bdr ¥ X O¥ all_bdr_nodes = on DHFEH) av k¥ 27
NIV ZLWRA Z/DOF e BlEWOTHERA T - BRI NddFaz—>a .
difference_tie_breakers = nodel,node2, Z#THl|, 22 > 2 > nodel Connection B X}
node2 Connections DWW 3 #Ldini 7 7 4 /L F721d all_bdr_nodes = on TEFK X 4L, Initial
Connection is defined, while nodel and node2 3H5%)7 BDR / — F TH 2 XLE DD H T 401, T
7 3V hTE, B4 TV - - BhahFEHA.

 difference_statements : ¥ ARFHMHD DML 27— k X ¥ M2/ 2 5%l L £ 3§ LiveCompare
WX o TAEMENE T, difference_statements DEIFRKDOWVTNHLTT,

- "all’ (default)

- “inserts’

- “updates’

- “deletes”

- “inserts_updates”
- “inserts_deletes’

- ‘updates_deletes’

o difference_allow_null_updates : [UPDATE SET] ZZ¥ da~<> FEREL £7 col = NULL (&
EOLVR—PTHAIENET, 77411 on

e difference_statement_order : DML 27— h X > s D4 — X —%Hlffll L % 3 LiveCompare IZ X -
THEB XN ET, difference_statement_order O XRDOWT NI D F9,

- “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 —&Z~X— X% #3234, LiveCompare 23ERK
LBWEE, FEDL TV —2a YAV I UMMERSNETELRFEL TV A HEE. LY r—
SarvAUVIUEMALTDML THEHARXZ Y 7 2R L £ 3EIE, FELHTE. LiveCompare 23
FHTA2L TV r—2ar AV Iy, 2—¥ELRELRWGE ZOREDHEG. LiveCompare 13
HENIZEE SN E 3 difference_fix_replication_origin = bdr_local_only_origin, Z ¥
WIHERE LT L 72X W LiveCompare DMER L 7V 7 — a4V 2 E, BEEZFFA] S 5 72 ®ICHIBR
INFRALESE, BEZIGUT, VLIV Fr—ya A VO VR FH THRETETEIHRTHEL L
logical_replication_mode = bdr 23 E T,

EE : BDR 3618 TWE. B —ANDAD I YHF I a @A IHEHAINZH LW pre-
createdbdr_local_only_origin L VU7 —>a VA VD UBBAINTVWE I LIZ/ — LT EE
W, ZD7z8, LiveCompare 73 BDR 3.6.18 IZIEH SN TWAGE, ZOL TV Fr—2 a4 ) Y EEK
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ENFHA, T—PHRIOERF VOV ZHIRL LS b LianwZ e eBEDLET,

o difference_fix_start_query : TEITINBZ{TE DI TV — LiveCompare 2 & > TER X 41728
FARZ VT rDEE D, X512, BDR HESATH T, difference_fix_start_query 232205,
LiveCompare (XD Z & b HEIIITWVE T,

- If the divergent connection is BDR 3.6.7, add

"SET LOCAL bdr.xact_replication = off;"

- Add commands that setup transaction to use the replication origin
specified in “difference_fix_replication_origin’.

» show_progress_bars : TR — TR TEINEIERELETay Y — A, ZOREE
WINC T2, Ny FIBEIHET, F9T. 7741+ Lon,

o output_schema : H7#EHETIE, T3 R3F—< L B— T —IUIMERZINET, T74L b ¢
livecompare,

e hash_column_name : $RNTDT—R 7 = v FIZE, FEDFINREETNE T, [TOTRXTOEEREDF|
DAY T, ZOFEF. TDF, 77 4Lk livecompare_hash,

e rownumber_column_name . —#f®D 7 = v F TIX. row_number() 77 > 27 a VEFHEHT IH
ERHHFEFT o) —FHNDOME, CZOREX. ZOHOLFEIRELE T, 7741 b

livecompare_rownumber,

« fetch_row_origin: ZDREZEABIMICT % ¥, LiveCompare 17Ny Z1TITEALOAREMED B % %
PIEATOA ) O VAETHN, 77 4V b Doff, AMITT 51213, logical_replication_mode t v
b DSAEET T pglogical F721& bdr N\,

* column_intersection: ZDRENAINBZLGE. FIED T — 7NN L THIRE N TV 355, Live-
Compare [ZRDF|DFEH T TOAIEREL F T, IRTOEHD T — T e ROWTNDIFEET S
AIREMED & 2 R 7RHN R L £ 3, . ZOREZIMITT 5 &, LiveCompare 13XD Z & % i
BLET, FEITRTOHEGEDT — 7V TRFTHD, e 7R — 1t LETHOF—BDDH 255
DT —TND, T 7N [ off,

BE . 7N PK 2D 3545, column_intersection = on TH->Th. PK I T L 2XRT B3 Z i
TZXFEHA,

 oracle_ignore_unsortable : BXNCT % &, F|Z MM $ % X 5 LiveCompare IZH5/R L £ 3523 %
I TRWEE, * 771D — MAAlREk 7 — &% (BLOB, CLOB, NCLOB, BFILE) 7— 7/l PK
DNR— b, TOREEZEMTTIHEZ. BT B8O L $J column_intersection,

e oracle_user_tables_only : A¥NCT 5. 7—7 W% 7 = v FF 25 K5 LiveCompare IZF5~ L X
FTAIINDRT L VA= DPEDADART =R, ZHUX, HiAED., fil. sys.user_tables B &
Uf sys.user_tab_columns 7» 5 Tl¥7 < sys.all_tables B X f sys.all_tab_columns, 7 7 #*
Uk off,

+ oracle_fetch_fk_metadata : H#C$ % &, LiveCompare IZHH % 7 = v F T2 L5 IR LET
F—RET =2 (BARL—2aryTHE0D LNERTA), REDHEEZA—N=F74 FLETA
7 7 VD fetch_fk_metadata, 77 4 /L b : off,

* schema_qualified_table_names : 7 — 7L ZII A F—<Effix L T/ONFE T ZDORENEINC
BoTWaEE, ENCTE, 7—I7 A HBE TR TEEITAF—<BHiT— TN
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F @ 4+ Z 27 x Postgres DLLEETlX, oracle_user_tables_only b AT T 2 MEH D D F 353,
Postgres x Postgres Tld, BRLZAF—D T H 27— VDK EZAREICLE S, AT —X
NR—2R, F7. schema_qualified_table_names 23H%)72355. Table Filter -> tables, Row
Filter, LU Column Filter &7 — 7 AAHIZFFAIL £ FAF—<HH1R L, 77 4L b Lo,

 force_collate : off LIS DB AR R IBIEFICERE S LTV 255401, §XTD ORDER BY ##
fECiaE S N IRENEF AT 2 8l U £ 3L E 5 Postgres 7— XX —Z, Postgres 7 — X N — &
LT 2 e ZIRIH T RRZBEIEF, £7203A4 7 71T —XX—R ¥ Postgres T — X RN— R
PHET 256 (IR Ty — 2D —H —13 force_collate = CERETL2LEND D £5, K
T25A. HCEHELETRET 7 /vy — (7 7L L PostgreSQL 72 &), HAIEFIXIEE X1
TVWERA, 7741 [ off,

» work_directory : LiveCompare fF£7 4 L7 P UANDRR, £y aYHAO7 7 A VEEL T 4L
Xid, ZDXI3% T4 L7 PVIMERENE T, 7740k . (ALY FTAaLZ 1Y),

 abort_on_setup_error : A A. LiveCompare LT —% b v b LIGET— 7L T v~
FEFRELIS T3, ity are2EhELELE, 7411 [ off,

BEE : abort_on_setup_error DX EIX. compare E— RAIZDAERBEINE T, recheck E— FTIUE.
LiveCompare (&t v b7 v 7ORAIID LT —THIZHWIL 5,

+ custom_dollar_quoting_delimiter : LiveCompare 25& W& BD1F % ¥, XFHNC K5I R
FefHLTDML 2 LET, 7740 FOEERIERTT 22T 2 7 > X L3F5, fil
EPDHFETHRARLDDDZHEHL7ZWEEIR, ZORFX—ZZ2[EHT257Y IR LTRE
TEXET, DRIEFPIZHREST HHENH D FTERX. EREHODSS VALV TEDY FX¥A. T
7 4L M off T, Z4UZ LiveCompare (%, LiveCompare V— KD md5 Ny > 22552 %
BEHRLET,

» session_replication_role_replica:H %1 12 3 % & . LiveCompare (X ff fI L £ ¥
session_replication_role {1J7® replica ¥ L T® PostgreSQL HERZXZ V7 b, b U H—
=L OREEE T VGEIENTIDH S/ — FICDML Z#H L 3, Bacd 212
PostgreSQL D3 E T3 Z LN DG A= =2 —F 3N D T, 77 4L M off TTI,

e split_updates : LiveCompare Z HA#ICF % &, UPDATE XA N— = VAN HEIINE T, DF D,
UPDATE DML %43 3R b bz, ST 258 A2 Y 7+ @ DELETE B X (X INSERT, 77 # /L b
¥ off T,

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

o 1T, FEVNEUR OO Z N L T,
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2.8.2 {IHAHES:

WIHAEERHE. logical_replication_mode %3 pglogical % 72! bdr Kﬁﬁﬁéﬁfb\é%ﬁbio)&@ﬂqé
L. L —H2¥node_namesetting DAZHEH L TT — X2 E L T\ 55 — R 5DSN%E T = v
FT 30127077 LAOEHRICOAEHINE T,

» technology : RDBMS 77/ vy —, Biff, ME—n[HE/{EIX postgresqls

o dsn : PostgreSQL i X FH, dsn 2SR E XN TV AHE. host, port. dbname 3 X user |XJHE
HEANFET, dsn i EICIE, MO TRTHHETEF T, parameter key words allowed by libpge

e host : H— =7 FL X, Unix Y7 v MEGEZEHT 512, Z0FFICLET,
e port ! R—b, T 74 15432,

e dbname : 7 —XX—ZX%Hl, 7 7 4L b postgres,

s user ! 7T —&XN—X1—H%, 77 )L ! postgres,

» application_name, 77V ¥ — a YH4il, 2—FWdsn ZFRELGATHOHATE EIMMoT
RTCOFEFIFGRORDIZ, T 7 4/ F : livecompare_initial,

2.8.3 HiEk:

Hi1#5iE. LiveCompare 25 L R— b 7 — 7V R ER T 2 B EHEE L £
» technology : RDBMS 77/ vy —, Biff, ME—n[HE/{EIX postgresqls

 dsn : PostgreSQL i X F4, dsn DSFREINTWBHE, host. port. dbname B X Uf user IXfHE
AENET, dsn HEWIE, MOTRTHFRETEE T, parameter key words allowed by libpge

e host ! H— =7 FL X, Unix ¥ 7 v MEkiz @3 51213 ZOEFICLET,
e port ! R—b, T 74 15432

e dbname : 7 —XX— %A}, 7 7 4L b postgres,

s user ! 7 —&XN—X1—H%, 77 )L ! postgres,

« application_name, 77V ¥ —3 g V&R, 2—FWdsn BIRELEGETHIHHATE ZIMmoT
NTOERHIERDRDDIZ, T 7 4L b livecompare_output,

2.8.4 7:_&%1‘;:;

[ — % ¥%#5¢) 13 Initial Connection ¥ Output Connection IZ{l/=#Efit 2 > a2 > T34, LiveCompare
BT — KD T — X ZRERNCHEIF L THER L %5

Initial Connection 3 X ¢f Output Connection ¥ [A#£IZ, [dataconnection) ¥ &HifHFL 27> a v TFE
REXNFET, 7> a 4HilE Name Connection DIERTHZLENH D 3, Name i, HFTIHE S
HM—HEEDOXTHITT, ZOHE., 2—F D Name AN T 2D DIFITANT, 7F—XEHD [HEID)
FRENE T, . &7 — XTI, T —RERD VY X+ 2T 0N ID 2R ETT,
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logical_replication_mode = bdr ¥ X ¢f all_bdr_nodes = on D ¥4, LiveCompare (& Initial

Connection 7°5 BDR X XA F— X BUFG L TTF — XEHi YV XA P BENR T 2720, 2 —P 37— Xk
EIRETI2LEEZHD THE A

* technology : RDBMS 77 / v ¥ —, BI{EARE/REIX postgresql % 7213 oracle,

* node_name : 7 7 AKX —HN®D /) — FDHH, PPETT logical_replication_mode l¥ pglogical
¥  bdr KRESNTED, UTHHETT, Initial Connection AWV oW D 7,
node_name 23FHE XN TWAHE. dsn. host port. dbname. B KU user DR EIT TN T
INET,

* dsn : PostgreSQL i X FH, dsn 2SR E XN TV A HE. host, port. dbname ¥ user (FfEMH X
NET, dsn&EIIE, MOTRTHRETETE T, parameter key words allowed by libpge

e host : = N—=7 FL R, Unix Y7 v MERZHEHT 21213, ZOEEIILET,
e port ! R—bho 77 4/LF 15432,

e dbname : 7 —XX—Z%Hl, 7 7 4L b ! postgres,

* service ! A 7 7 MERTHMA SN2 H — L 240, 7740 b [ XE

e user ! 7 —AN—XZ1—H, 77 %)L ! postgres,

e password ! 7L —Y T F ARV —F, ZHEMFHLRZVWIEZBEDLETH, LI —Hi
BB DGEDHD 5,

e application_name, 7 7V 77— g V&Hl, 2—FNdsn ZREL TV THHHTE I E/=13.
DTN TOEHIEIMDID D IZ node_name, 7 7 #+ /L b ! livecompare_<Connection ID>,

» start_query : NDEMD LN IZFHITINBZMEED I LY — T —XXRX=ADFHVTVWET,

 fetch_fk_metadata : LiveCompare 23 F —I1CBH T 2 X & 7 — X 2L T 2B D D 555 HHi
To 774 one

285 =TI T71ILE—

BT 20, BOFEFIZT DL, .ini 774 LDIDE T > 3 Vi, LiveCompare 73 first 7 — XX — 2D
all 7— 7 LI L TEITINE I Z2EKL T,

FEDT—7 Lty MIX LT LiveCompare # FETF 28581F. COEEET2IEIERAGEND D
R

* publications : FFED AR TV r—>ar® 7 4 V&Y 7 TE% 3, LiveCompare [Z1 5D T
Vo —ya YIKEEMITONTWE T —71DA, 8 publication_name % fEH U THEHRE/E
RCEE3, fi:

publications = publication_name = 'livepub'

logical_replication_mode = native ZSAETT,
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* replication_sets : pglogical 7213 BDR 2§ 285 &. REDL SV r—>arty b, B&K
O LiveCompare (&, BEFFII SN T0WE T — IV TOAEREL E T, FhoDL TV r—rarty
bo Z¥ set_name ZfH LT, &AL H:

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

logical_replication_mode = pglogical orlogical_replication_mode = bdr 23 E T,

¢ schemas | FFEDAF—~<v%2 7 4 VXY V7 TE%F, LiveCompare 3 ZNHDAF—<IZET S
T — 7V, ZH schema_name ZffHTE L 3&MAXE/ERT 2 12id. H:

schemas = schema_name != 'badschema'

* tables : Z#{ table_name |&, SFDIERIC~IL 7 % F LiveCompare BEIEST 2 7 — 7L DA%E 7 4
nxy 7Rl

tables = table_name not like '%%account'

MR TIE, $XXTFEU%E LTI AT =TT 20BN H DI/ —FLTLEXN,

schema_qualified_table_names 3N o TWRWE D, 57— 7LV LRNI R F —< TBHiT 2 HED
HHET, Bl FEDT—TLDIVALDAETANRY) Y TFTEIENTEET,

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

— %% & schema_qualified_table_names ZMEXNC LTV 2HE1Z, connectionstart_query #%:& T Post-
gres |ZiHY)72 search_path bET 2HENH D £5, HlzRL £ T,

[General Setting]

schema_qualified_table_names = off

[My Connection]

start_query = SET search_path TO myschemal, myschema?2

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

BE ) FIEKEEIN 220 EOAF—<IZRICARTIO T — IABEENTWBIGEE, BRINCEOD -
P2AF—<DADLKTERBIND ZLITHFERELTLEE N,

Table Filter 72 3 = > iZlZ. publications. replication_sets. schemas. tables 7 4 VX — %Ik
X2 Z e TE, LiveCompare JEE LT R TD 7 4 VX —DFEEAICH 2T —T LDty b%2E
BLET, fi:

[Table Filter]
publications = publication_name = 'livepub'

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

RDR—=J1ZH )
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HIDR=I D 5 DR E)

schemas = schema_name != 'badschema'
tables = table_name not like '%%account'

T, T—T NV RANEBIERT 272012, T—IN 7 4 LEZDPRHID T —XR—2THMAXNZ 22/ —
FLTLTEE WV, T=IADRAIIDT —EZN—=RAFHEL. 74 NVR—=TERBEINTWVWED, fioFr—%
N—2WZRFELBEVEE, BZICIDE 5 RBDBPERRIN, ZOREDT —7ILOBIZAF v FX
NrINE7,

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

RIS, T—INABMUD T — X R—RIZFEET 20, BHIDT —EZR— A FELRWGE, 77—
TANE—%2HEALZLTH, BT ERINEEA.

REDT—7NLOHEIX. T— TN« 15 LEABERICFE L THRVWIGES (column_intersection 2SERNIC
RoTWREVWERD), ACA—K—TAFy FZNEINET, WYL vE—d0 7774 LIZEEN
9,

TTE. LiveCompare (&M 5 DT — 7N TT =X a v A LA YBFEILTHEINE I pEFzv I/ LE
A,

BE : conflicts E— FE7—7 L7 4 X —%2FHA LAV make IZ/ — F LTLEE W,

286 1771 &—
ZDEI T arTIE ATLRLT 4 VR —=ZERED T — 7 VICHEATE %729, LiveCompare {77 4 L& —
Zii7zTITCOAEREL £9,

D7 aryDRIZ, T—7LDYR %R 11721 7— 7/ (schema_qualified_table_names D3JEX)
WKCHEOTWRWVWERD, §RXRTOT—INVHERF—<BHiT2LENEET) ERTEEI,

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

ZD¥E. 7— 7 public.tablel TiX LiveCompare (3£ id = 10 2372 3T COAIEL EIH, 7—
7' )L public.table2 Tld logdate >= '2000-01-01 ZiifEi/=T1TOAN LK TERBINE T,

—f%#%E schema_qualified_table_names % fEXNIC LT\ 235513, connectionstart_query %E T Post-
gres |2 Y)72 search_path b RET 2HEVH D £5, HlzRLE T,

[General Setting]

schema_qualified_table_names = off

RDR—=J1ZH )
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HIDR=I D 5 DR E)

[My Connection]
start_query = SET search_path TO public
[Row Filter]

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

H oW D SQL & (WHERE I AND D ERIL) B3, 7—INWTT7 4 VX — LR CAT TR ANS
NET, . RERT—ITABHY., FHEOKDID OAZLKT 356, IXRTOID 2H>—K7r—7
ANEERT BB TEET, X2, INAEFEHALT, ROLSICI0INE LTI 2L —bFTEET,

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

77 4 VX —=PBIELL b I TWiRWES, LiveCompare 137 4 VR —%2FHAL X5 2 LE T2, KK
LET, LEDRosT. ZOREDT—I7NVDHIERIFZAF vy T Eh, flotrar7 7z A VicEEAE
NEJ,

T—T7IMB Row Filter 7> a VICV A MENTWBED, ¥50VIDIFH Table Filter ik ->T7 4
LR —TBENEINTGE. ZOT—TNLDITT7 4 VR —IFBR-> THHEINFE T,

BE : conflicts E— N7 7 4 VX —%fH LAV make 12/ — F LTLZ&EW,

28.7 BT E—

ZDETTarTiE. EEDT—INMZHILNAD T 4 VR —% A TE 5729, LiveCompare 1357 4
NR—=Dr— N TIEBEWIITOAREREL 3

Ok arvOFTR.T7T=—TAOVRb+b%2 1 T 1 7—7Ar3o0L8dbRTEET
(schema_qualified_table_names DfEXNICHR > TVHRWVERD, TRXTOTFT—TNLHIEAF—<T
BT 2L ELDD £93), #il. public.tablel ¥ public.table2 Dl 5iZ columnl, column2.
column3, column4, 3 XU column5 DFINHZ L LET,

[Column Filter]
public.tablel = columnl, column3
public.table2 = columnl, column5

DA, 7 — 7V public.tablel T, LiveCompare (3% column2, 7 4 V&%) ¥ 278 XX column5 T
DAEHE L. columnl B X column3 ZFRA L £ 23, # public.table2 TlE. % column2, 7 4 L&
V7, be B XU column5,

—f%% € schema_qualified_table_names ZMEXNC LT 23HE1E, connectionstart_query #%& T Post-
gres |ZiHY)72 search_path bRET I2HENH D £5, HlzRL £ T,
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[General Setting]
schema_qualified_table_names = off

[My Connection]

;;a.u't_query = SET search_path TO public
[Column Filter]

tablel = columnl, column3
table2 = columnl, column5

N7 4 VR =ITHDHEE SN TORWGE, DF D FEE SN 7 — 7 UZHIDIFIE L2V A| LiveCompare
. RonolhoNclT s X vt —U%u ik L. BMRIDH 25813 eh 2 BHELE T,

T — 7 Column Filter 27> a VITUYRXFMENTWVWED, WS DITH Table Filter Ik - T
TANR—ZNTWAEE, ZOT—7NLDH7 4 L EZ—1ZB- THEXNE T,

EE  Column Filter TITEINLAATF — T PK O—ETH 354, L TIImH I AW Iz /) —
FLTL X W, LiveCompare 3212 0 ZICEFR L. ZD XS RIND 7 4 VR —Z L 5,

EE | conflicts E— F3F 7 4 L2 —%FH LRV make 12/ — F LTLZ&E W,

288 MET 12—
ZDtr > arTidk BDR ./ —F2oiia%E 7y F LTWASMH, --conflicts E— FTHHINS 7 4
NR—ZRETEET, FED SQL &Rz fflk L. XTUTDOT7 4 —A FEEHTEXT,

e origin_node : #7227V FT a D EF/ — K

e target_node : ¥ 7 A7V ST a DRI A MY =L/ —F

e local_time : / — R CTHEDREL L ZDXA LAR YT

e conflict_type : HEDRA T

* conflict_resolution : & &7 G

e nspname : BET AU L — a YDRAF—< LA

¢ relname : VL —> 3 Y F5HRD Y L—2 3 AT

27> a DT Tconflicts @BEEMFEHTILNERD D FT, UTOHZZEL ZX W,

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

FREORERE INI 7 7 A VBT % Z 212 & b, LiveCompare /¥, update_missing X 7O#E% 7 = v
FI ¥ AL, %BDR / — RTHAZBE L7225 my_schema D TD 7 —7LICE# L 3,

BE .ok yarii/—FE-FEHATY,
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2.9 Licenses

2.9.1 TGDM
tadm FZHFEEEOBRYT T, FRICHRLLARVRD 3RXTOERE (a3 vy base3l) 3zhzh
DIEEDEMERRFFL, MIT 7422 (UTOTFZA ) OTTHEXEEZY IV —ALET,
T, BINELEELREEEH LA —X—RLET,
e 774 *MPLv2.02015-2020 (c) ¥ ¥ A 8—X 3 A X)L A R casperdcl,
e 774V tqdm/ _tqdm.py Google Inc. %83 % MIT 2016 (c) [PR # 96]

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

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

Mozilla Public License (MPL) v, 2.0-BU#E A

ZDY—RAa— K7+ —21lZiE, MozillaPublic 74 €2 A v, 20 DAY 7Y =27 bINFE T, MPL
DAL=DZDT 7 Ak & HITHAM SR o 7235513, < https:/mozilla.org/MPL/2.0/TAFTE £3,

o

MIT S1E>X (MIT)

Copyright (c) 2013 noamraph

ZHRED, 2OV 7 a7 BIUBEETAXET 4L AT Y7y 27) oav—%2HET3
FTRTONMNC, FlfIRL Y 7 by 2 7 2WHSFFAIMEEN TV —, U3, HH, a—, £H, <v—
DTNy va Y7 T7Oav—%kliff, 774V R BIO/ELEREL, Y7 bv 2T
DRI RDY TV =7 M- TEHFAIT B 2 &,

FROBEERRBIOZIDRA—I v a V@NE, VI 727 DITRTOAV— KB TICEE
N30 LET,

AKY 7 bwz7iE, B FEOHIADHEES M, BXUIEREOHFIEE S ZUBRE SRV, B
R EZBR W ZHAED R LIS TBIROF F ) B h T3, EETREEFEEST T Wik
BEFHCBOTH, V7 b7 ER3Y 7 b 2 7 OFHEZIMOEE 2545 B, . RNETSA
F 72132 DMOITEICBFRZR L. WhHkBEK, BEFLEZOMOBELICOVWTHEMEEZEDRVWH D
rLET,

64 F2EA—-HY—DtEFa)TsICHATZIEEEE


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

LiveCompare, ') 'J—2X 2.0.0

2.9.2 cx_Oracle

CX_ORACLE @ 7 4 + > ZZH)

Copyright © 2016, 2020, * 7 27 1B XN F/21dZ OREES, SAMETHIE

Copyright © 2007-2015, Anthony Tuininga, Z5fEMTHRH

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

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

Y —Za— FOEEMICIE, FEROBEEESR, ZOXHDY R, BEXUOUTOREHIEZ %S 24
ERHHET, N FV 74— ATOHEMICIE, LEROFEMERR. ZO0XHFOV A b, BXULT
DREFEEL LEB LN FE2EZOMOERNCHE T 2 08235 D T HATOFMIC X 2R -3 v

aviliZ, IOV 7 hbRELETFTAA NI a—ya yEHEEERII 0 E— N2, EE
MEFTEE DRI D EME DL HEHT A LI TEIRA, GEFEH: 2OV 7 M 2 7 I3EIEES
FUFWEEIC X o TRt 5+ AS FED B F 2 it B X CHEA OB RIRIEE S 2
WHRE SR VIR F 7213 BURN R RAEIE SRR SN E T, WRZGATH., FEHE T ITERE X,
EHERY, FEERY. EZERY. Rl BRI, 721 36REE (RESELEY - A0z, #H. 77—
2, FREABROELEETD,. ZNOIZBEINLZWY) XOWTETEADLRWDD L L3 EE+HW)
WhHZL ST HI, R, BEEE. $RETNETRS BRELZEZoMzET) OVWThOHRETH.
BEoEM L, 2oV 7 vz 7OFRA» AT Z0REMEDLH D 5,

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

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

Apache 51t >2X

Apache License
Version 2.0, January 2004

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

., B, BXOEMICET 558
1. %%,

[SAEY 2] 2lE. ZORFa X207 ay 1~9 TEHEINTVAMHAH, B8, BXUSEF 4 Xk
VEa—>arvyoEBrE®RT202 LET,

(S A4t H—) 2id. EEETEE. £20135 4 0 225 T 3EEEREZIC Lo TRBINT
VT4 T4 EEKRLETD,

MENZY T 4741 2 EEIT320F 45742, 2OV T 454 28T 2, flHxns, £/
ﬁ%@l/7474t%%®ﬁ@ka6@@T«T®1/7474®l ﬁ/%E%T5%®ZLi

%@ij&l/7474®ﬁﬁitd%@%ﬁ%@ ?ﬁ itﬁ(n)wgﬁ(w%)@%ﬁ% it

blgk | Een@eg T AKA. £ (1ii) 20X RT YT 4 7 1 DR, 65
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HIDR=I D 5 DR E)

(771 (£720F ThRr7)) ik, 2074 YRR X o TN ESINZFFA 21TH T 2 AN E72I3EAN
ERKRLET,

(V—2] Z4—22F Y7+ 7V—Ra—F, XEV -, BIXUEE T 7 AL 20BN
WIREZINBRWEEZITS DB 7 +— L2 ERLET,

(F 7027 ] 7x—2021F, av A LENEATI27 ba— R, AlEnlxE, BXUOfho X
T4 TR TNOEBEEONINSIREINZ N, Y — AT + — LADOEMINELLE 72 38R 54U
57 4—LEEHTEIHDELET,

FEEY) 23, EBEMICE TN 3R XN BIEER R TRENZHNIC, V—RAEREIEA T
SV P I A=A bET. ALY ARESOTEREXN I ZEMOZEEY 2 E®KT 2D L E
=R

REZEEY ) i3, V—RAERERRBZ ATV 27 b 71— 212hhboF., FEEWH S (2130
AT 2) WRENRGET. TR, #ibor., T3 ZOMOBIENEKYL LTHY OFLDOEY %R TEH Y%
BERT2b0 LETEED, £54 Y ROBMDDI1, TREZBEYIZ. ZOEEYS & IR ZE1E
Vi o nBERRE R EETH D, FRIFHICZOERBIUCIREZEEIOA Y2 —T =2 —R2) 7 (¥
BHETTANA V F) TH2EEMEEAEE A

TEmk 2. EEVOFTESE 723 MAANC & o TEEHEYIC inclusion 72 DICERIIC T 4 P —I1C
RESINEZZFEYOL ) DF A=Y a v, BIXUOZDEEYE 72132 DIREZEEVANDEIE F 7213800
%a@%ﬁ%@%@%%a%?%%@tLi?%@%%ﬁ%kﬁboT%&?é%@%hoﬁkou®ﬁ
FOHMND=DIZ, R ik, EFA -V Y7 VR, Y—Ra— RFEMI AT A, BLUOHEEBH>
AT LA TOBEEZZUNINSIBEINLY, 74P —F B ZOREFEEINIHOLO S
74 —LDE ., O, FLEEMMCI2B8E2ERL FITEHFEYOHERBLORELTHWE LT, 7
Lo —1TEoT, TRIEIA V- IIRbo TEMEINETH., FEEFEEHEICL > T ST
VW] CHEICS— 7 INTVEPEIMTIHEIN TS aIa=r—2a VIFREZ T,

HME i3, 4ty ¥—t. 74y —2EHREZZITWD ., ZORIMEMHAATNIMENE
BIEAZERT 25D LTS,

2.Copyright 74 £ Y ZAD5, 2D I A4ty ZADFMIEN, Fa ¥ U 2—&—13, IRENZEHED
BH, Eb, K. D, Y7540V RA BRUOEFBLOZD X5 RIREEFE Y — A %734
TV M7 A —LTEHMLET,

3R ARV RO, ZDT74 Y RDEMITHEN, Fay b)Y L a—& -, BERIC, Keh, i
S R ERY. SRR g A Yo7 0 7Y — BUEARE (2ot 7 > a YIRS TW A 5E %2R F
FF7 4ty 225 make. TEROMH. Boe. k5. 4 Y R—1t. ZOMOEE, Z0k54K874 kR
Z. BEMMEOAZZIEZEE L OHASDODRICE > THITREINZIEMEICE > TT 4 v RATRER R
FFRERICOABFHINE T, TD XD REMIEH XN /MEq 1EfF 723 AA F N HIRDE
BELIHFGRTRETHL2FRTZ2 VT 1074 GRDICBUIZ2MHEREREFLEKFEZED) ITHL
THRFHRDEE LGS, ZFOEDICIDIA LY AD FTNEGXNREHFTA &y ZiFnd,. 20X
I RFAPIRHEINIHNZ D > THRTIT2dDE LET,
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4. H{lifi, ROELMERERTHEAL. WZOERICLPDLT., V—RFREFEF TV 27 b 7 +—L1T. 1E
MELZZOREERO 2 —2EEOBARTEUB XA TEET,

(@) TEFIFIREFEMOMDZHE X, ZOF74 Ly 2ADa -2 T2 088DV FF, 2L T

(b) ZHL7T7 7 ANMCUE, 77 ANEEB LI L 2R HERBNZRRSEIHENIDHD $T, £
LT

(o) B3 2IREMIDY — A7 +— LT, EVEME. R, i, BXUOEEMOY — A7 =20 5DF
RTORBENZ. IREVDO WD Z8— MZHBEMR LA VB ZRE, 523080 D 5/EM;
LT

(d) TEMOBEMD =P LT AR 7FRA M7 7 A ADBEENTVEHAE, T4 ANV Ea—>ay
T AIREMECIE, ZD XS RMEHI 7 7 A MIZE N2 IREBAFOFAID AJRER 2 ¥ —% & 2 EH
HHFET, ROGFDDL b 1DIZH %, Derivative Works D S— b ! Derivative Works D S—
L& UTHEAR &7 NOTICE 7% X + 7 7 4 VN, IREZEE & —HEICijts 2 56, Y —A 7+ —24
FEXERN, /13, Derivative Works IC K o TEREINTZT 4 AT VLANT, ZDXI5RP—F
NR=T 4 OIBAPBEERTEINDGEEIEODOTD, NOTICE 7 7 4 VORNFIFEHREMHEO AT B LT
B, F4AVRAEEBLROVTL IV, ZO X5 REBMOFEEHN T A £ ADEHE L fEIRT %72
WA, EEYO@EA T ¥ X MTMA T, £EEMe LT, B3 2IREZEMAICHEE Oz @R %
EBIMTEES,

BIFIHMEOEEEEZBMNT 2 2B TE, BEOHH, #H, 2374 AV Pa—2a>yDkHo
BIMERIZRELRE 54 LV RS2 T AN TEFT AR MY a—Yay, FRUNOEE. 1B
BRI A AREHINTVWBEFICHEELET,

5. 7 OfEH . BIRINICHIB DE D AR VR D . BERRDZFEY)IT inclusion 720127 A & ¥ ¥ —ITHEIXKY
WHEH LB, BINOEMR LT, 2074 Y RADEMHEVET, Eilichrrbs 3. REN
DV E5EES, 2 HBMCE LTI A o3 — L il LERID Z 1 & ¥ RN OEMITERT 5
b, AHTHIEHDHD FHEA

6., T4t A&, TERDOA VDV EFHHL, NOTICE 7 7 A vDay 7oy 2B TBOE
MO BHIN R EHICHRERIBERRE. 5S4 —DFEE., BiE, y—bx<v—72. £RE3HERE
PHEATZA—Ivyarvi52FHA,

TAREDEGFR, WAL TERENZ 2, EHTEELRZVED, 743 —id, WRELIGEREZMD
T HRELEE RO, TBIREZR) CEMEZRMEL T, &4 b, JHREHE. matE. 3%E
D HIAN DB EMEDLREE ¥ 7213550, BRI, (EROM A £ 7213 HAH OB U 2 HIW 3 2 B % Bk
THW, RIA L2 AHEILSFA OB CEET 2V RI7E2HAVET,

8. BT, FETA GREREED). 2. ZoMowrR 255180 TH, BHE (BERNBLO
BHARREBETHZY) TERINBWVIRD, FLEEFRTERELLZBEEZRE, WA XY b HIEN
HEROT T, K74V AOMR LT, ¥RBMEROFEHEZIMEATRELr LA L F Yy 77 X —DE
B, RN, Rl RN, $RRERMEEEEDEE (DhADEEK, tFodlrEthInsic
FRESINRWV), Y2 —XOWEEZITEEE. 23200 d 50 2 BENEE /2138 K). 2
DEIBRAYMI L a2a—X—IZZD X5 RBEOAREMESEHINTVWEEATDH,

9. REEF 72BN BEDOZIF AN, TERHFE 32 OIREME 2 BT 26, BRI, 8- . R,
HE, 3 Z074 R —HT 2 ZDMOBLERLEL X O/ E7213EF R E 2 AN, B eE
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RTBZENTEET, 7L, PRIFRGERETIHE, BEMREZ ioar b a—&k—1fbo
TTWEERL, BENHEBOEEBLUBEROBEROBEETOAMTHT L2 N TEET, £-Edk:
MEDE S BRAFFEFIBEMOBEEERZIIANS L WSHEBTZED XS LEEIRE SN L THEREI AL TR,

HMARRI DR T

2.9.3 Psycopg2

psycopg2 &7V —Y 7 vV = 7T, FreeSoftware Foundation {Z & D /3B X 41T % GNU Lesser General
Public 74 2 ADSIH, 74V ADAN=Y a v 3, £F (A2 a>T) ZRLIEDONN—Y 3 T,
HEMB XN ELFIEETEET,

psycopg2 IZERATH 2 Z e RHIF L TEMAINTVWE T2, FREEEH D T8 A FRED BN T 2 i
WEFITEEOBBROMBIAZ ZH D TR A, FFMIZ DOV TIX, GNU Lesser General PublicLicense % &
LTLEEW,

X5, FliaflA e LT, FEEE X, 207 n 2T L% OpenSSL 74 77V (721 OpenSSL & [F]
UI4 >y R%EMHAT2 OpenSSL DEEAR—Y ay) VU7 T2 252, 220280 ¥/ 3hi:
HAGHLEZEHMLUET,

OpenSSL LIATHH XN 2 FTRNTDa— RIZDOWT, H 53R T GNU Lesser General Public 7 £ £ > X
WIESREDR DD ET, ZOPINZHERL T 7 A LVZERET 58, ZOWINEZT7 7 A 1DNR=Ta ¥
WHINRTEE 32, BETIRBIEIDD FEA. 29 LA RWEEE, ZOFIHNRT—F XY F2N—
ParrbHlRLTLEE N, Tl 7 LDFTNTDY —R 7 74 Lh 5 2D exceptionstatement % HIBR 3
2%E1E. T THHIFRL 3

psycopg2 ¥ ¥ %1 GNU Lesser General Public License D 2 ¥ — %213 H > T\ 21X 3TF (doc/T 4 L7
MUESBELTLIEEIW), 3 TRWEEIX. <https://www.gnu.org/licenses/ >ZZBIR L TL 7ZE W,

RKES1tEVX
XD BSD 54275412, »$&— psycopg/adapter*.{h,c}B X I} psycopg/microprotocol*.
{h,c}iZHil 77 A (X 7> a v T) EHEIhET,

ROV T 227 Mo T, BHZ 7V r—2 a v 80HoWAHNTZIOY 7 =72 AL, H
HICEEB X UHEEMT2 222 L E T,

1.LZDOY 7 0 27DF NIV ERERRL IR FHA, FVIPFLDY 7 b7 2E N FiR
LT ERA, 2OV 7 by 27 28N THERT 28558, #RoXXECHEFE A TWi27Z 00
SEVWTTH, HNETEDD XA,

QEHEINZY —AN—Va ViE, FOLSHEIY -2 TEZ3RENRDHD, FUIPFALDY T 72T
ThH2HBoTIEZATERD FEA,

3. Z20@HNE. VAT AR ML a—a Y bliREREEETAZIETEE A,
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2.9.4 X

Copyright (c) 2011-2020 Sergey Astanin and contributors

OV 7 27 BRUOBEETEILET 74V UT Y7 Y27 ) 0av—2055 53T XTDANIZ,
i, av— £H, ==Y, X7V v a2 DEMZEZLHFNCY 7 by = 7 2RO AN TV —
THEENEIT Y7 by e70a—%0MH,. V7748 A, BIWERERGEL, LTV 7Y 22
MR- T, Y7 by =27 DRMRICY 7 by = 7 DIREEEFFAIL 25

FROFEMFRBISZORR=—I v a VAL, Y7 b2 7DITXRTOA—F2EKEBICESE
N30 LET,

AV 7 o 7iE, TBIKEZR) CREEh 230 THD, BHRELEBERERDLT, BmlE. FFEDHN
ANDHEN, REOFRIAEZELDDTED D FHA, WHhRIGHICBWTS, EE FIEEEEE I,
VI o7, V7 b 7OEH, £7203FOMOEE B4 T B, B, NETAERIEZOMDITE
WKhrbbd, WhkaiER, BE, FLERFOMOETEAEAS BDTIEHD D TH A, 2020 GitHub, Inc.

2.9.5 OmniDB

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

TRIZED, ZOVIZ I a7 BIUEETANET AL (VI v 27)) Oav—%2FfT3TXT
DN, ZV—, a¥— FTH, v, X7 Vvia, LTOVTT 27 Mo T. KY 7+ 727D
fiifi, ¥ 754t R, BIXWEREGEaY—, BLXUOEAY 7 b = 7 ORBIEADRME AL 5,

FROFEFELTRBIO D=3 vy a V@AE, Y7 b2 70TRTOAE—FERKETITEF
NedbDLEI,

Y7 bo 7%, Bt MHEDOHNADHESE. B XU OIEREFEOMFIEE ST ZUCREI N
v, R E BRI W R A FED R LI THRIROFEF) #Etxh T, Wrk3GEICBWT
b, MEEERITEEEEX. Y7 bv o7, . $REZ20MmoBENSRRT 2, 2R, REfTA, £
DMDITEIT D 5T, WhRLIFER, HEF LB ZOMOBEELZEDRVDDE LET,
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