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1 Apache Iceberg AEREE

ZDOXEDNEDT

CNRBEEBICEBBEANGHREXE(FR) THH AERETOFRAZBEL TEHINID
DTREHD FEA,

« RER R (2026 E 7 H) DR F v Foay b THH., ABIRIEICFRBIELET

-« MAFETEZRAET 2 & DT K EFH DB o THRARZHEHICR 5 k3

c BB XTLOHRE - BROBME LT . EDFFAHAVWEWVWTC TV, HIBNIE S
fH - N—=ay R BT HTO—RIEHRTHRL T EZZW

c ALBDID I Ko TELLHMRIZOVWT. FFERZHIEZAVWEEA

B2 dEm D7 e T B AN 2BROMN e LTlio T2 T 2BELTWE
ER

Apache Iceberg ¥ Iceberg REST Catalog i2oW T, —RIEIRODEED & FIHRICH /2508 T 3. bk
PLaAT AT LAOERZILRET 2720DHK L L TENTVET,
Version: 2026-07-21 / #AEEUEH: 2026-07-17 / xR Apache Iceberg 1.11.0 (2026-05-19 V V —
2)
Version 13 Z OR—T 2 8E5 L7 B GHEEEHIZNE 2R A TY, Iceberg i
BZEHEN -, AEBEADSHNBELEATIILELEDET,
A g ED FIRO—FIZ, Apache Polaris ¥ Pylceberg % F\W\ 7z SZEREECMGE L TV & 3 MEEER R
¥ EER ORISR ) R b U Iceberg REST Lab iI2AB L TWE 3,

1.1 BXx

# FFaX2Fb NE

01 7 —% T 7 F v & AR ZREX R T AWE ATy T
a v b CEBNGATHIE, 2 )
5=

02 7 — 7 UALEE vI/v2/v3 BN—Ta Y DEFAF—/

R—F 1 ¥ a Vi,
CoW/MoR. deletion vector,
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REST Catalog ft:#% IZYRFRAL b a3y b Tab
o)L F8FE. credential
vending. server-side scan
planning

1 & a JFEED R Polaris / Nessie / Lakekeeper /
Gravitino / Glue / S3 Tables /
Unity Catalog 1Z2>, #&E+5Et

IV VR Spark / Flink / Trino / Presto /
Snowflake / Databricks /
Dremio (ZHDXf~ MV 7 &

B X TR 1R WBX Y TF YA T—77n
RT 4TV FRR— RES
bt

T ay AT L ERHN Delta / Hudi / Paimon kg,
MEHEIC 72 o J= D 2  DIREE,
SAETHVGHE

EEHNA R ERD SFEANEIRADREF v
-k (x—~vvb=>HEus
ST vD 3 KR

B AEETHS HiEo—E (1A
HICH s Z )

T e & KRR EIH AEEF DHNTT B AT B RS
HEO—E

1.2 RICH > TE L L RV

A

o

e
u

HEEDP O EBHHMNC S FEEZIREZL LD DT MIEIZEFF 2 X P E2BRL TS

1.2.1 114

* V4 BERELTERBRT D, Java RRETRITIC VA T—TINZIFhE T, ZTIIMHEZR

TLUIDIEZ S MR D ¥ 3. (EARSIEVersion 4 is under active development and
has not been formally adopted | & BHZE L T\ % 325, Iceberg Java i3 1.10.0 (2025-09-11)
LAB% format-version=4 ZEXETIF X9 (SUPPORTED_TABLE_FORMAT_VERSION = 4),—77 Pylceberg
0.11.1 3= F{FiF FHA (TableVersion = Literal[l, 2, 3D BEEMEITVTHS 2, — 02

« T7 %)L I3SH v2 + copy-on-write, format-version ®BEEfEIX 2. write. {delete,update,merge}.mode

DEEEfE copy-on-write T3, v3 OB (deletion vector ) IRV A 7" b A4 > 72 LIS
bilEHA, =02

- v3 DTGALlE Apache DEE TR H D FH A, Apache il R 7 — % ZiEcomplete and

adopted by the community) £ TT.[GAJIIRY X —HFETT, — 02

11 Version 2026-07-21


docs/03-rest-catalog.qmd
docs/04-catalog-implementations.qmd
docs/05-engine-support.qmd
docs/06-operations.qmd
docs/07-ecosystem.qmd
docs/08-decision-guide.qmd
docs/90-glossary.qmd
docs/99-methodology.qmd
docs/02-table-spec.qmd

122 TOOY

« V3 WIBIER Y H =T EICINFINFTT, Snowflake GA (2026-05-07), Databricks GA (2026-
05-28). Dremio I35 % Preview, Trino (2% docs £ %7 experimental (PR iZ~—>%%
AWV —=TFEH + V) —RFEH + FR— PR, =05

+ Pylceberg I3 v3 T—T I ZEIFTEFEA. i T TV EIT A, equality delete FFHRLIEH
TEEHA. merge-on-read Z45E LTy HEEZH L T copy-on-write IZ¥% 5 £, — 05

1.2.3 &R

23XId compaction %Z “Optional”. expire_snapshots ¥ metadata &% “Recommended”
ICHBELTVET, 2R T3, Lo b expire_snapshots Z[E T4 LFED compaction
BBEEZ—UEBRLEEA (DLAHWZIET), 06

- write.metadata.delete-after-commit.enabled (37 — 7 ILIERKBSICROBARIRETT, HEX
false T. previous-versions-max (BE:E 100) %417z metadata JSON (BB 50 500, #
IroBEMELTHHETEEEA. —06

- S3Tables 13RI TS5 F & 1 23 EIITHEBMX Ty 7o ay FMEEDST—TIL2FTEL
L %9 (fail-closed), history.expire.* ®FE T bk, L dRKBIIFHSEME LTLH2HEHN
FHA, 206

1.24 T AT L

Mceberg 77 7V MEEICHL S T1IZFRERET Y. H A v 7 OMEHEKE L L TIE REST
Catalog (LD EEIC R D DO H 2 —T5, 7 + —~ v YR TIIPE L T EH A (Fabric O+
4 7 4 7% Delta, Confluent/Fivetran {ZiixfJ&, Paimon DBAFEEE L Iceberg @ 1.63 {5 (A
Ml 2 v MEE), DuckLake v1.0 28 2026 4 4 Hi285), — 07

- Databricks %% Delta 5.0 IC Iceberg v4 D X2 F— 2@ EZ2FA I REEZHLTVE T, =B
FTHRTHFEBU TR AR D £3. 7272 L Delta 5.0 $ Icebergvd RV YV —XT3, — 07

1.3 A|EE OGNS &t

COREEIIABME Al OEFEEETIER L TV T, #FAHE -HPFE -Hatx A AL 2354

LTED., AHDBPEVWLERSE Al BEVWLEBIDBRELTVWEY, EHEEE&ED 2D —

RIEMCTOERMD ERHFTIDOT7 727 b F =2 v 72TV ZOMBE TR O o D IMEIEL

¥ L7ed(fact-check-report.md 125i8%). TARTOERERIEL=DITTIIHRLROD

Ko TWBAEEED B D £9, BEEHMNCE S BUE - - 3 > -k OFRIE 51 HITO
—RIERCTHERL T ZE W,

M ERFES T2, BURAWEZERE MILISANERDFBLVE SRRSO T—RIBHRICEH7=> TR
BESETVWET, HEHILIF D@D T,
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docs/05-engine-support.qmd
docs/07-ecosystem.qmd
fact-check-report.qmd

1. —RIBHRICEEHT-> THRT 3. itlBPHHITAN—Ya v FS - TuxT 404 - API S V2 F %
PEZIHA,

2. BEIBEHNZEET 3. AR FFaXU > URIMNIDET A V/Y—Ra—F >R A 7w -
FLRYV Y =2 >FffiTa s, FELES EuERA L. PEOFEBEEZEERLET,

3. TREESZRICTIERGIZRNT B, [V =AM HOD SR 72 2 TAKHIENIG L BHEE LT W3 |
B BIOFEETT AXFTHXFILTVET,

4, T=UFH + V) —RFH + HR—bFHRIZENT B,

5. 8 URL Z{3¥ 3. HI2HIHT 2 6 DEHMN BIRZ E T,

AEICHBI L 2 BRI () ) — 2 — MEMRER A5, 7L 2 Y U — 2 & docs AHAWVE S,
7 £)1% 99-methodology.md Ik LT e TWE Y, COREBEEHTZA BLURED
AEETSANITE5ERICRC L EBHET.

1.3.1 B THREIL 7-8H

Apache Polaris 1.6.0 + Pylceberg 0.11.1 DREFRIFICH L T U T2 REFICHEREH T,

Fik MRAEAS SR

P 7 — 7L DBEE X format-version=2 O FHIT 2

write.delete.mode DEEE I copy-on-write O %E#IT copy-on-write

Pylceberg & V3 Z&H I} 2\ O NotImplementedError % R

MoR 5EIXEE 2 LT CoW 1275 5 OMerge on read is not yet supported, falling
back to copy-on-write %l

MaintenanceTable & expire_snapshots O % O compaction / orphan HIBRDRTE % Hi

s3.path-style-access 1 Pylceberg IZf#7E L 2\ OEBDITE & il

rename LT field ID I3ZbH 5720 O EHllt—5

credential vending @ prefix 2 a—7 O7 — 7 VBEfioEmERERI A VIS S
& ZhfEER

409 CommitFailedException £ 2D X vt —> O BRANTHB

B — 23 overrides T prefix AL O prefix = lab_catalog % HEq2

namespace-separator ®BEE L 0x1F O %1F = HEsR

1.3.2 BIXIDFR5R

- AEREARBSDRXFTY TS ay T, [ceberg AIIZELANHE L VRHTAR Y & —DO3HRTE
Br ATEDLD 3, 3= 3 VF S GA/Preview DR Z5|H T 2 BRIIHEMERL TL X W,

c BRI ESROSEAICEESNET, Z2HLANEFFaXr by —2a— FOFRICHEIEE
¥ F#ic Spark / Flink / Trino / Snowflake / Databricks / Dremio Q¥ SRR IZFRIRIE T, %
HORF 2 XY FOFRHILL TOE T,

- RERFEHEZ>TVET, 99-methodology.md ic—&{L L TWE T,
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AHEFIZCCBY4.0Dd e TRAMULE I SIHITOR TS 22 b B-GHD FF 2 X+ ORI Z
NZENOHENFEIZREL £3,
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2 01. 7—F TV F v LKL

AERRER: 2026-07-17 / —R1E#R: Apache Iceberg Table Spec (%% —X: format/spec.md)

HEICDWTDEEE: iceberg.apache.org/spec/ & JavaScript TR —Y 2 A T3
FRDOED AL ZZDEEMDIADFERTAZ I TAREZ I AELARTDEY — X
(apache/iceberg ® main 77 > F12% % format/spec.md, 2137 17) %y L TWE T,
BED FF 2 X ¥ b HFEICTET T, 58lld 99-methodology.md %%,

2.1 Iceberg & & fah (£ L TRATEHLDY)

Iceberg 3TF=—TIN T #=IY b TT. 7 7 4L 7 +—~v b (Parquet/ORC/Avro) TH A + L —IT
HLUIVTHDDFERANA T2 P AL =Y LIZEISIEoTT7 7 A LVE R, 1DDTF—TL
LTIELLK D 72DDX 2T —RDBIRI D ZDERTT,

Hive 7— 71 ¥ DRARB I E W IHD Overview ICBHEE XN TWVWE T,
This table format tracks individual data files in a table instead of directories.

FA4LIF)TREL T PAIIBGETERS TS - 2 200 R TRTCOHFET LRSI EINE T, 4
BZIDEN L O EICR TWE 5,

Hive ERD 7T —TNMETZDTFT 4 L7 PVDRZHB 7 7 AN ZD—T 4>arDTF—XJ2WVD
WRTT—XOFMEERLET  EDT7 7 AR T —TNZETE20E.72)DXT4 L7 )%
—ELTHEIPDE T EIAVSIDEIBA T2 PAML—JRAYDT 4 L7 P VIFELI 54
L2 MY O—E NIEEFFEIEE L LIST#EICT T B A, ZOBRIEIX 7 7 4 VEBUTHBI L TEL R
— OV BV ET O TRERL T OB EINZ NI LI ZIFLBRIVEBE L. T—7
APRELRBRZIFE,.ZOMEBEAEZ 2 12X NPELDOLLID2D £,

Iceberg 3. ED 7 7 ANHT =T NIEBT 2D % AR T =X (=7 =z A M) ITHRIICEZED LT,
JIVDTZ7 V=V IEFRA ML=V —ET 53DV, DA R T =R EHROIE I TEAET, 2 Ih
L30DREIEENETH ICIEES - —EOWBMESCKIA 4 IV JICEAINERALE ZITE
S 77 AN L EEEPED FRABABD I ) IS5 =V TR TN —= D
BRBDET)HEZIT, ZPAINOREDESTHEMIDSUYIDBEESNET . HL2 7 7 A AP ED =T 4
aYilBTAENE. T AL PYDRATIERL X R T —RICHEHRINETHREDE T FDD 7
7ANZBEZIWRBEWVWTH X=T4>a DU DHEeRPOLEITH. T XL ITHED 7TV %
EBEXBMZINBELDHDFTRA YNSRI Z2DIET 4 L2 bV DRZATIER L @B 250725 6T
KRS
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https://iceberg.apache.org/spec/
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22 ZRDAAT—RIBE

catalog o FT—=7)L — Bl metadata 7 7 A ANDKRA &
L— v<N>.metadata. json o F— 7 LIRAE (JSON)
L— snapshot -+ metadata.json PICHEDAFE N2V X b
L— manifest List - snap-*.avro (1 2F v F>av FiZ1D)

— manifest - *-m0.avro (7 — & H/HIBRAIE 7 HE)
— data file / delete file (Parquet/ORC/Avro/Puffin)

& 7 7 4 VA0 7 F—<vw b 1%E|

catalog (F+ER) X & Z +7/REST/DB ¥l metadata 7 7 4 /L
/\O)ﬂ‘f/f y&%{%j:#o
atomic swap DRITE

&
metadata file v<V>.metadata.json ¥ JSON schema / spec /
72 1d<V>- sort-order / snapshot
<uuid>.metadata. json —% / properties
manifest list snap-<snapshot-id>- Avro 12XFvF>ay gD
<n>.avro manifest —&E+8—7
4 ¥ a YERRE
manifest <uuid>-m<n>.avro Avro data file £7z1% delete

file D—&+ 8—F 4
> a VEHAIET

data file *.parquet 5 Parquet /ORC/Avro HE7—%

delete file / DV *_deletes.parquet / Parquet/ORC/Avro/ 1T L~ULHIER
*.puffin Puffin

RO R T 2 R MEE:

'The data in a snapshot is the union of all files in its manifests. ]

Manifest files are reused across snapshots to avoid rewriting metadata that is slow-
changing.| --- v=7 = X M3Z(LDEVWX X 7 — X ZBHAHT 2 LA T,

MManifests can track data files with any subset of a table and are not associated with
partitions.| - Y=z XA MRIN=TFT12aVIClBOEEEA. THIHEIHT 2RMTT,

2.2.1 ¥=7x X DI

A manifest may store either data files or delete files, but not both because manifests
that contain delete files are scanned first during job planning.| --- delete % JciC e %
DD D7D TS TVE T,

- A manifest stores files for a single partition spec.] --- manifest ® Avro 2 ¥ —<7%3 %—
T4 aYARy ZIHKIFT 5720 ARy I ZEHDIUL T 7 4 WS D manifest I2E 1N F T,

FAll columns must be written to data files even if they introduce redundancy with
metadata (f5: identity »<—7 4 > a >%l]) --- provides a backup in case of corruption or
bugs in the metadata layer.| - X X 7 —ZFDO AT 2R L TIIRTH 252 HZ
EJ
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2.2.2 B 1 B 0B TS 5H

MRMLDTU/NE BT =TI NI —ERTERL L GG E2EBo TAETUUTD T 7 £ VAIZEHIH OB
T3,

db.events (i event_id, region, ts, ts DHMNTR—FT 1> a>)iZ, 7THIHY 7H2HIZE =23
$47% 1B INSERT L7z LETAEMRIND 7 7 A METH72D £5,

s3://warehouse/db/events/

— metadata/
| — 00001-8alf---.metadata. json < JBELED T — 7 VIREE, T 212 snapshot 231D

| — snap-73----1-b2c---.avro < manifest list (ZDRF v F¥avy FHIZ1D)
| L— 0f9----m0.avro < manifest (RD 2 7 7 4 L&FIZ)
L— data/

— ts_day=2026-07-01/00000----.parquet < 7/1 DT
L— ts_day=2026-07-02/00000----.parquet < 7/2 DFT

DT —IN BRIy VX ROIEICZED £5,

1. #4022 ldb.events DIHRIED metadata 1& ¥ 10 % =42, 00001-8alf---.metadata. json %1%
5o

2. Z® metadata.json ZFi A BAED R F v 7 a v b 2353 manifest list (snap-73----1-
b2c---.avro) 272 ¥ h & <,

3. manifestlist 225, 2D 2 F v 7> 2 v MZJET % manifest (0f9----m0.avro) #1825, Z 212X
% manifest D X—F 1 > a YENFE D Ao TW0W 3,

4. manifest %54 . FEEOTF—=RIT 7AW 20  ZNFNDFIHE - —FT 4 > a VEEE S,

FL2DiE, EDTF7AADT—TINICBTZhE.—EHA ML —C2—EBETICEETES LT
T, data/ D% s LTHZDTIERLAEZT =R 28320 TIHEONZE2 77401895
%9, 2MEHDBEFL% T % 2. ¥ LW metadata.json - manifest list - manifest 23§ 1. 7 &1 7 DK
AVEDBELHANZLEDD 9 (ACID & HEBAIEATHIED . H VR F v T2 ay DT 7 4 UIIZDF
FHEDT, RA L+ TV TEBEDREDFTOE T,

2.3 ACID & &9 1THI4E

LR DFCID:

An atomic swap of one table metadata file for another provides the basis for serial-
izable isolation.

Readers use the snapshot that was current when they load the table metadata and
are not affected by changes until they refresh.

Writers create table metadata files optimistically, assuming that the current version
will not be changed before the writer's commit.

ZLTROERLZ
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The conditions required by a write to successfully commit determines the isola-
tion level. Writers can select what to validate and can make different isolation
guarantees.

PELANLBEETR G ETAAUOKRIERMGTREDF T, CNIIEH LD TEHERMHHET,
write.*.isolation-level (BE® serializable. snapshot IZREAIATHE) ¥ WO RENFAETZ2HHTSH H
hET,

et Hf e L TIReaders will not acquire locks. ;235G XN TV E T #iAFIEn y 72 ED £8
Ao

2.3.1 Ay hDERE

Metastore Tables (%) :

1. XX T =R BRITH X 27— X ZAERK
2. <V+1>-<random-uuid>.metadata.json IZEF =X H L
3. X & & + 712 check-and-put THRA ¥ & swap ZZK — fi7 & commit fOzZ, KBRS 112
R %
File System Tables (%W &) : atomic rename % {# 5 /550 T 3 25 (LB DS IH/RAYIC deprecated
¥ L. X 512I'The scheme is unsafe in object stores and local file systems. J £ i, v4 THIFRF
EL L TWET, H &1~ (metastore / REST) Zffi o TL &\,

BE: (EH3 commit @ atomic #1FBAZFEL L TWE+# A, The atomic operation
used to commit metadata depends on how tables are tracked and is not standardized
by this spec.] - AROJREKET T, 21 REST Catalog 1E#£(03) BEEIZ 72 5
HO—DTY,

2.3.2 BRIV 51

(3 MRAESRAT:

Append 'have no requirements and can always be
applied. | --- HZE AT HE

Replace HIBR TP E 7 7 ANVDERT =T NMIH B Z 2
il (compaction %)

Delete HIBRS R 7 7 A VDETET =T NMTH B Z 2
FlE, 7272 LA — X DHUBR (where timestamp < X)
(3 EICEARTEE

AX—T /ARy IEH base kit current fli CRF —<DEbH > T\
WZ & & REE
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03-rest-catalog.qmd

2.3.3 E(Ffl: 2 DDEFAHDEEFICEKT=-5

FIFE D db.events 12, A ¥ BAFEIRFICETL L XS L LEGHZE-> TCAE T MELD . WEHZT S
DT AFy P ay PURIRS e LEDZ LRI LTEZHBDE T,

EZAHA ki iniz E&A#B

AECDREDR Ty Foay bk szELBICHLR

check-and-put (BR7EH' S 25 S+AN)

OK (REIESFEoT)

HAROYT 1 S+tA%ZIET

check-and-put GR7EN S 725 S+B A)

KRB (RTEIE S+A. HIRRDE L)

ToRIIEE, ELEXEEBTNLRT

StAZHRABEL. BEZHTET

check-and-put (BRTED' S+A 7R 5 S+A+B A)
OK
.............................................................. >
ETAHA Einty ETAHB

1. ADEICOAZSY M AR SICEZDBINY 7 4 L E#EHEZH L metadata ZE & 2 n /AR
BENSHES.CHICELEZ T check-and-put ZER T 2,7 X0 Z DB S D THI &
2O NNEADRAFy T ay M(SHAEET,

2. BOOS vy i3I NB: B3 SZTEICmetadata 2=, IREMNSHSELERIT L ERT
2, L LAEnZ0OBERD S5 StA, FRBEHENTWVLSDT check-and-put I%XHT3 (B
ENWT = ZPBNE DT TIERL KA VY RDELBEZDELRINS 1),

3. BIZRUFSA:BIE7— 7V 2HABEL RO StA 2 EBICHZOEZE2HEEL CHRa I v
bS5 SEIXRED STA DO THII L, Z a7k SHA+B 2§53,

TN TWEDH, T EOIBERIEY P74 10KTT, AdBbappend (77412 Rd
721 7o TERIZThave no requirements) - PEHOHRIFEE T EA. B KR L 7=DIZHFEHRR
OO TIEBRLVBIIITERBIRLERF Yy Py ay bEL BRo o T HEBERIXNTHED
T, FEHOVIBREET . AFANLEZEHLTPOETEIFTT,

i delete 72 EEDZEDL D £3, Bhlevent_id = 5 D72 B0 7 7 AL EZHT IO D TVWTH. Z
DRIZ A 23 compaction TZD 7 7 A VZFID T 7 A ANEFE S TW6, B DEHEGEITHNRD 7
7 ANDERED Z)IHN Y P T ADBREICRD T, MERIETID=CCETHRLLERERSD
Z.EBERABAUDENRS, D58 L ~NVIEE ZIABLMDOMRLSIF TR E 2 1O BARRZHF ST,
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2.3.4 = XABS LK

a3y MEYIZ CICHIEN L £ 5 a0 idiE& (inheritance) #1BIcH D £ 7,

Inheriting the sequence number from manifest metadata allows writing a new
manifest once and reusing it in commit retries. To change a sequence number for
a retry, only the manifest list must be rewritten.

FHZ Y bV IE null TE2N, 5iAED I manifest list DfEANB Z#D H 5. BT TY FS1D
X b manifest list DEFBELETTHEBE T MKW < DI status=1 (ADDED) @ & %2R &
1. EXISTING/DELETED TIIBH/REDANETT,

sequence_number (7F—& > —7 Y AHKF = NEDOHEXTHZE X) & file_sequence_number GENIFRFD &
Fv 7> ay bES) T T. kI The file sequence number can’t be used for pruning
delete files ) » FHEE L TV %3,

24 VIVTSZVTDERTN—-=220T

fhhkDRRAET B

Speed --- Operations will use O(1) remote calls to plan the files for a scan and not
O(n) where n grows with the size of the table, like the number of partitions or files.

INEXZBDHEERTN—= 7 TF,

E& 1: manifest L RJL®D X F v 7 manifest list ®&% = > b V 1& field_summary (contains_null /
contains_nan / Lower_bound / upper_bound) & & f A © > b ZFi b ¥ 3, fL#k: Manifests that con-
tain no matching files, determined using either file counts or partition summaries, may be
skipped.) --- manifest 7 7 T ILBEZREDTICBHRA L 5,

E& 2: manifest ADN—TFT 1 > a > FIL—=>F ¥ v v ibiE%* inclusive projection T/ {—7 1 &~
a Y IREEICEH L £ 3, TConversion uses the partition spec that was used to write the manifest
file regardless of the current partition spec.] --- 2 8—7F 4 ¥ a VEITHIGTZ 28T,

B 3: SUREHIC &L 37 71 ILFIL—=>% [Scan predicates are also used to filter data and delete
files using column bounds and counts that are stored by field id in manifests.

E 4: delete 771 INDTIN—=2T
The same filter logic can be used for both data and delete files because both store

metrics of the rows either inserted or deleted. If metrics show that a delete file has
no rows that match a scan predicate, it may be ignored just as a data file would be.

BAREI (AR X D) : Tif file_a has rows with id between 1 and 10 and a delete file contains rows
with id between 1 and 4, a scan for id = 9 may ignore the delete file) --- delete 7 71 JILHFIL
—ZVUNRTIT, MoR OMREX PR S 3 L THERHTT,

EBR1I~3DREBICESTHS D BIZE D db.events 25 1 5 - FT 7 7 4 WMITHE - 72 IREET. WHERE region
= 'asia' AND ts >= '2026-12-01' 2T =5 ETEB-> TAE T (7 7 A VENIFHAH 0T ),
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F—TJILEE
=HTFT770I

E%1: manifest list O ts &5E
T\'\
1~118 ® manifest # #,C
&

l

12H @ manifest Ht
8T I771I

E§2: ts=12/1
ts_day=>day(12/1) T
PRBELOFIDON—T1>3
>z RSt

|

12ZBN—FT1>3>
DT771IL

E%3: region %)@ bound T
asiaZz2ERVWT 7 TIL%
559N

|

EIEICE<
=+8T71I

- B¢ 1 (manifest ¥ 7) : manifest list D ERFEEH %2 BT, ts O#FFHAD 12/1 X HETTEHLT TV
% manifest ZHZ e RIX T, 1~11 HXAD manifest 52 ZTHEBH. FOFTDOET 7 7 L VIZE

HEBHRICITDEL,

B2 IN—Ta>arTN—=>Y) Ko7 manifest AT, ts >= '2026-12-01' %* inclusive
projection T ts_day >= day('2026-12-01') ICZH# L. 12 HXDHID =T 4> a>DT7 74V

ZERINT %
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- B3 GUIRHTOI PAIBRAN) o727 7 4 LT ki< region 5 lower/upper bound % &
T, asia B EBAZRRVT 7 A4 )L (fl: region 25 europe LA > TWRWT 7 4 )L) % BN TICHE L
ED

TOLTHT 7 7 ANADEBICHL 7 7 AV ETRONE T, EDBRTHT—2T7 71 ILDREIT
HET AT —RCRBIN-HEBHRE T THEILTWSONE LT, 2hHT0(1) remote calls
T 70T 23 100BTHY  T—IAMIEICE->TH 7= 7Da X ML T 2wl
T3,

2.4.1 inclusive projection & (&

N=T 4> aryDENke 23 EDOFEDHDTIILHL  EDFNEEHLIETT—22191T 3~
WHD FF, db.events i ts DHAF(day(ts) =ts_day) TR—7 4 > a Y EINTVEITH, 22— —2F
7T VYVDEFIFED ts IS T 2 ts > X TF, 2 2 Tlts_day K—F s TRV Z U S
o Tts_day 2o TAELN—T 4 > avZ2RETOPIEVSMEIELE T COMELZT 2D
A3 inclusive projection T3,

if a scan predicate matches a row, then the partition predicate must match that
row’s partition. This is called inclusive because rows that do not match the scan
predicate may be included in the scan by the partition predicate.

inclusive projection 1. £ DFINDHGEZ IN—T 1 & 3 HMEADBFEICEER T BT KOLRIEZF
HET-- HRITHTDOBEEBITES. EDITHRIB/N—T1 >3 V3BT EREDBREZ BT,
BRI OHE) . BRBOBEFEEBEIBVWN—T1 a3 . wOBEZBLTITH 1 OHEN. /2
MOEZDNR=T 4> a VEFATEREILTEETT IO 2 DTSN —=V T DR TT,

BARKFNC R 3, ts > '2026-03-15 10:00' ¥ W5 5fF %, ts_day = day(ts) D %—F 1 & a i
HLET, ZORMEMTITIENT 2026-03-15 LI D HITIZ 5 2 O T, Z#iL O iREEX ts_day >=
day('2026-03-15"').D% b ts_day >= 2026-03-15 i272 D £,

CCTEBDPDOLILEVWC L ICHFEHLTL XV, 2026-03-15 D 8—F 4 & 2 »izi, 00:00~10:00
D(ts > 10:00 27z X RWVITHBIRELEL > TOVET, ENTDH ZD =T 4 > aEE&D 5 INCHL %
T2, 03-15 KD RETD =T 4 >3 T ts > '--10:00" 27z TSN DT, Z 2IHEFEIC
e E3,

ZDIEXFRX 2R CT T, false positive (REBICIKEZHITHEVWN—T s> arP T 7L ERATL
FIRFBELF T BEALHAAAIEEZ I TN ERIZIELWE $TT,—77 false negative (5%
HITDBEI3N—To>a ERIELTLED) IBERICHFINERA-BANRITLE I DL T,
inclusive projection (&Mt h 2IFLE v, 2RO D ZLPOZEHRDIZFT I VWS KEI T 62T
N— =V BRI R E T ROl (inclusive) I T DX Z DT,

Lrdb ORI T DBEISHITESCOT, 2 —F —id ts_day 2 E S BEND
D ¥+¥ A, Hive 72 5 WHERE ts > X AND ts_day >= '2026-03-15"' & X 5 ICimPHstb e =T 4 > a ~
KO 2 EL BEND D F LD, Iceberg Tl WHERE ts > X 2 THEAE $, 2 hidden
partitioning (%—7 4 & a AT T YR LIEATNS DDFEEKT T N—F 4 > a > O¥Ih T2
DOEZTHOR=T 4> a Vi) 7V 2EZHITIFODOD. ZOHHEHRO BT T,

X7 5 D23 strict projection T3,

a partition predicate that will match a file if all of the rows in the file must match
the scan predicate
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strict projection & inclusive ®# T, EDI7 7 INDLRTHERICHRFE B -ILEILTF~yF T
%L WWENS B U 7220 TF, A& residual predicate (BRRABEB)DHETIT . H2 7 7 4 LD R
—7 4 ¥ a v strict projection IZ¥ v FF 3456 ZD 7 7 A LDITE =T 4 ¥ a YHEKRDEM%Z
LT T e PoTVW2DT, TEDPARITSLICBF v I LEL TEW o 725 (residual) 72
2 BATIC Y THURTE A KR A2 D £ 5, inclusive 23T#E 7 7 A V2] 5 1728, strict 35
ATZT 7 ANOHR T Z FEHl 3 R EDEHI2 720, L ZEHIDRICR>TVE T,

2.4.2 KRH®D transform

'The inclusive projection for an unknown partition transform is true; --- 7 4 L &2V ¥ 7Tl
XN E T, 7272 L the result of an unknown transform is still used when testing whether
partition values are equal ] (delete EHD X—7 4 > 3 ¥ —FHHE I FE DN 2) MITHER,

2.4.3 AFx v o OuiRES

for any snapshot, all file paths marked with “ADDED” or “EXISTING” may appear
at most once across all manifest files in the snapshot. If a file path appears more
than once, the results of the scan are undefined.

2.5 Puffin & #5HER

Puffin 3#iite 4 > F v 72 2D blob a7 FHERTT HHIE2 2D blob I EREI N TVWE
T

- apache-datasketches-theta-vl: Apache DataSketches ® compact Theta sketch, blob meta-
data @ properties 12 ndv (distinct fEEOHEE) 2 EH S 5,
+ deletion-vector-vl: v3 & deletion vector (02 &),

HEti3 SRR A M (informational) T,

Statistics are informational. A reader can choose to ignore statistics information.
Statistics support is not required to read the table correctly.

N—7 14 ¥ a vat b FBkICnot required for reading or planning) T3, IEL SIS FETIEED
TeOEFICEELET. R LaAFREMRHET T 7 4 4 & LTS 1IZidTmust be registered in
the table metadata file to be considered as a valid statistics file for the reader, & \» 95 &§h3 K
HoENET,
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26 ARTF—2T7—=TI

db.table.history D X 5T — T NEZDRIIA R T —RT—I NG EMHFITBRLE T,

T—=7N Fi&

history 5 — 7 VB, is_current_ancestor TO=—JL/\w
JEnf-asy hERETES

metadata_log_entries metadata.json OZE

snapshots BRigAFy TFoay b—E

entries ¥#E @ manifest = > + U (data/delete /),
readable_metrics i =

files /data_files /delete_files BED7 74 V—& it

manifests IHFE D manifest —% & partition_summaries

partitions BHEDRR—FT 4 >arvela— N

position_deletes position delete DH &

refs branch /tag —%&

all_* (all_files, all_entries, all_manifests ¥ £+ v F> 3w MR, orphan file DFAEICH

iy M2 &

EHEOFEE:

- partitions 7—7 )L delete ZBRAL £t Ao delete files are not applied, and so in some
cases partitions may be shown even though all their data rows are marked deleted by
delete files.) - 2ITHIBREAD =T 1 > a Y FERENF T,

- manifests @ contains_nan {3 vl 7= ILTlE null ICABD X FF (populate Thigniz®),

. partitions 7— 7 MIZIER—T 4 ¥ a T — T )L Tld partition & spec_id FEHbH THA,

2.7 FALEFFRNILE 2 DODERE

FTHEHARDN S, Iceberg 137 —7NMEBERMZ 5720, ZDORHOKEZ IKODRFyToaybe
LTIRFELEST (T —TINDEEZRLAA—=ITT ), FLTLNINIL I EHTIERIBEDRF v
Toav b EHROIE---TEHD 15RO 7 — Ve RE TN TEA2HEETT BELIEE T % H1EIE 2
WhHDET,

c Z2FvFoay b ID (IN=aV)THERE: 20 ID OREZRE T, RET. ZORAF v T3
v M EZDE FH 21T (Spark 72 5 VERSION AS OF <id>),
- BZITIRE: | Z O ZI0IRE% H8 T (Spark 7 & TIMESTAMP AS OF '<H#Xl>'),
PRI LVORRLHEEDIZS T, ZDOHEN12 DDBIEIICH D $3
Iceberg I3@E%Z 2 DD R DETH O TV T WMEIBRVES CEHHD FT,
- %8 (parent-child lineage) : snapshots IZFtiRE N 5. X F v 7> a vy FOBFHEBRTT, 2 3

v FDRCTERIO current 2B LTH LWARAFy I ay PR TES120WH, E51EBN
b DRETT,
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- current MFERE (snapshot-log) : "\WO, ¥DRF v 7> a v b2 current 127 - 72200 ) B RO =
TIEARZBRFIOOT T, &L > b VIERK, snapshot-id) OXHZ & o TV E 3,

These two histories might indicate different snapshot IDs for a specific times-
tamp.

SEAFZD22F—HLETHEDAI Y MIFHILWARAF vy I ay FOBZERD current 1I2L
2D, [AIFFIZ snapshot-log IZHFH LWLy MV 2R TDT R EZLE o THRRIEZZESTHRL
EF 1272225 TT .35 DIE current ZMEROBIEFERF YT ay MINBDTRIEZ Lz &
TI D EETI:

updating the current-snapshot-id can be used to set the snapshot of a table to any
arbitrary snapshot, which might have a lineage derived from a table branch or no
lineage at all

rollback_to_snapshot %° set_current_snapshot, cherry-pick 2324z h £3, 2N HIEH LWV R
FvFTay bEESLT, current DKRA VX EBFORFy I ay bABIEITT. T
snapshot-log ICIXTEDEZIIC current B X ICHE oo 1 RBBINZ—FH. X ORFRERITOFEL
DT . WMEDTNET,

BRFICHE 3, 10:00 - 11:00 - 12:00 ICE@EIC3Ea I v P L. FDH# 12:3012S1~ANm— LNy 7 L
e LET,

RiblZ. B— ANy 7 LTHEDD FHA,

S1 S2 S3
10:00 11:00 12:00

—7 current D@ (snapshot-log)id. v —1 Ny ZTREIZ 1R E9,

K%l current 1272 - 7z snapshot

10:00 S1
11:00 S2
12:00 S3
12:30 S1 (A—=JLNv )

Z ZTMN2:15 BROIRRE | 2L E Tt & DR DZRETL k9D F A S3 TT, 12:15 DR
T, 7 — 7 MIEEBC S3 72 o 725 5 TF, Z4UE snapshot-log % RiuiZs 2 b 3 (12:15 AT TR D
LTy b VX 12:00 > S3), & ZAWHAED current (S SBTFRiE X HhDIEF->TH, S1D
I S3IEHTEE R A, BHEEEDR T L FSARILIZ. RETIE% < snapshot-log ZfEHHRWVWEIE
LLEZISNBRW — AN ZOHIDERTT,

TR BLVWES LMADVHABEBEDOTLESD, 3. 2hidT—2DOBETRE DD FEA. O 2AH
(current) | TR F v 7T ay bBESIEZ S TWE(CRIE) IEDEDLHPIT. - Ny 7R
cherry-pick 32D 2 2% F 5T FTITEHBUCTHD 5 2HRZFIC220HD £7,
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1. BEEEDR A LESRNIDTHETIDELEREIZRI D H B, Lot 12:30 12 S1~
RU=HETH, TIMESTAMP AS OF '12:15' (X S3 ZIRL % ¥, ZAUIIE L WEE 20T 3H(12:15
DR TIXHENIT S3 720 72) ISTITR L 72Dz, ¥ RZIfEEZ & S35 D ERICK L
TRZ2Ze2dHH T3, BIEEIIIEDORAT current 72> 72HD1%ET . © FEE T IUIFN
HhE3,

2. REMNCZIZMDEXZ L BFUEEDRE BRI ZRT, AR ELZ RED I hDIE D THE
LTLES . B— Ny JRIZIELWAF Yy P ay bERDOUILNFHAMELRD X 51
snapshot-log DFHZFRL TWVW2 DX, ZDED RS 72HTT,

fTHRD¥ET: 'When processing point in time queries implementations should use
“snapshot-log” metadata |

YT BT YW, £ 7213 snapshot-log 23k populate (optional 7 4 —/V D TZEDZ & b
HHFI)%e HNTE X I linformative error message | #HTRE L N TVE T,

git ZEo>TWVWARAMITOMMR ISR TNUTTHARIEL THOEEA) 1 202 DODERE
1. git @ reflog & commit '3 7 DRRICZD F ExHE L £F, snapshot-log 14 reflog
(THEAD 28W\W2 ¥ 2 245 L 25 DR RiEld commit DT 277 7TF, git reset
--hard <f\wa 32 v +>THEAD 2R L TH commit 7’7 7 BRIZE D 572 0D & [FH LT,
Iceberg D v —L Ny 7 % current X E2 372 TRIEIEZ EEATH LRLANATEZFE L
TWwizhJid reflog (= snapshot-log) . [Z2da 3 v DML MH 11X T 7 (=Filh) T&F
A2 E VI REITHBFE L TT,

BBART—=XT—7)L®D history IZ is_current_ancestor #|23% % DI, F XWX ZDXF| D7D T,
o —LNy 7, S2 & S3EBAED current (S1) DS TIZ42 { 725 DT is_current_ancestor = false
WD TRERINCIZEHEN D WEDREDL S IINANT-AFy T ay M ERDTLNET,

2.8 branch [ tag ¥ WAP

branch (73 >F) t tag (29) 3. 6503 H2RF v TP ay PEIET . AFOZOLED T,
git DT IV F R EULRBT HEDZZHMEDTVET,

s tag: FEDRF v F¥ ay MR 2BID B WVWERN TS T HRFE R DOIREE 12 EOM-2026-07 &\ 5 &
TEMFITBIINE. ZORENZITEESAATH . ZDOX T o e UREEE LT T 58
R.HETHE LU WVIREORIFIHNE T,

+ branch: & (main) ZIZBNICE FADH BT, main 25X IO L TEHEEZEA, BER TN
FEE T main ICHD IAAE T,

ZOMHIORTEE L T BIFIUIARTICE D AT i g, 7 — 2 O SWEMGEICIEH L 72 D23k WAP
T

W12 %, branch ¥ tag (% ¥ ® T snapshot reference ¥ W00 % ) EXRDOIEHREFH £ 7
snapshot-id/ type (tag | branch) /min-snapshots-to-keep (branch @ #) / max-snapshot-age-ms (branch
DHA) [ max-ref-age-ms,

'There is always a main branch reference pointing to the current-snapshot-id even if the
refs map is null. |
I'The main branch never expires.1]
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2% bh main WS branch IZHEICFEEL (refs BB THRERRICH 2) HARBYINTHZ S 223D H T8
Ao

28.1 XFv7oay MRFRIS—DT7ILIVX L

ErldNETH? branch / tag HS5BBENTWE X F v T2 3w i expire (HARRYINEIRR) Shi
WTT U Rz EMRIETT,

REFE G & 22 CTHIkA

main DA D ref T, S max-ref-age-ms & D #iuvvd D & HilkR

% branch /tag iIcDW TSR F v 7> a v F B HERESISEN

% branch (oW T LN oA Z 7z 3 £ CHIEZEM: (a) max-snapshot-age-ms & D dwvy AND
(b) branch ®&#]® min-snapshots-to-keep HIZ & F iz

5. IRFEGICNRF v F> a v % expire

BALEFDR: 27 % 1 3770 TC. 20X TIHRBBTE2AFy S ay b ZOWKFET 7
A TR 127 D £ 9, Amazon S3 Tables TlZ Z AN X & L2280 (57— 72K
THHIX YT F Y ABMEIICRD £33 06

el N S

2.8.2 Write-Audit-Publish (WAP)

WAP (& Write (F<) — Audit (##FEE3 %) — Publish (K5 2)DE T, MEREELTHSRET B.
fcHDEEH T,

SO T = INAEZAD L  ZOMBRITTCRREEPORIATLEVET . LR T —X2ET
B ZOFEFENROZ TV ICHNE T, WAPIZZhZ#IEd - FTHEERADI S VFICETAH.T
DT ZFOLETT—2@REBF v 72TV HELITNIE main ICBDAAT (publish)iZL®HTE2E
ICRZB&ESICTE L VIBEMD TI N FILRIAT =Y V27— Wit — REKM D5 — b B
54 X—=2T9,

Fi& Spark TOMI AT,

-- 1. WAP ZE#L

ALTER TABLE db.table SET TBLPROPERTIES ('write.wap.enabled'="true');

-- 2. BET I U F BB (THEER)

ALTER TABLE db.table CREATE BRANCH “audit-branch’™ AS OF VERSION 3 RETAIN 7 DAYS;
-- 3. 77 v FAFEZAA(main OERE L 3IHT)

SET spark.wap.branch = audit-branch;

INSERT INTO prod.db.table VALUES (3, 'c');

-—- 4, BFFY —2 70 —T audit-branch DIKEE% WAL

-- 5. FEF#%. main % audit-branch @ head % T fast-forward

CALL catalog_name.system.fast_forward('prod.db.table', 'main', 'audit-branch');

snapshot summary @ WAP B# 7 1 —L F:wap.id (R7 =Y &N/ F v F>ay bd WAPID),
published-wap-id. source-snapshot-id (cherry-pick 7T),

FEELEH: the schema tracked for a table is valid across all branches| - X¥—
RITSUOFRTHEINET, 750 F LM LERAF—<EHTERA,
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2.8.3 rollback 27O0>—> v

BWEDRF v T ay beET 200X Ty —Y »y TF(Fd Spark Ofl),

Tay—Yx 1ibas

rollback_to_snapshot('db.sample', 1) FEAF Yy F¥ay bAm—iLNy >

rollback_to_timestamp('db.sample', TIMESTAMP FERZIANT — LNy 7

U

set_current_snapshot('db.sample', 1) WAFy Foay PERICHREGBETEHELSTH
&)

cherrypick_snapshot('my_table', 1) BFEAF v 7> ay M OEEZBEDIRARIZEH

publish_changes('my_table', 'wap_id_1") WAPID 226 XF v 7> a v b % publish, R U
wap_id 2D 5 L KK

fast_forward('my_table', 'main', 75 vF T > FD head NEiED

'audit-branch")

2.9 H#

« Iceberg Table Spec: https://iceberg.apache.org/spec/ /4 ¥ — & https://github.com/apache/ice-
berg/blob/main/format/spec.md

- Puffin Spec: https://iceberg.apache.org/puffin-spec/ / https://github.com/apache/ice-
berg/blob/main/format/puffin-spec.md

- Spark Queries (X X7 =X 7 =71, &4 A b F L) : https://github.com/apache/ice-
berg/blob/main/docs/docs/spark-queries.md

- Spark Procedures (rollback. cherrypick. fast_forward) : https://github.com/apache/ice-
berg/blob/main/docs/docs/spark-procedures.md

« Branching and Tagging (WAP): https://github.com/apache/iceberg/blob/main/docs/docs/branch-
ing.md

28 Version 2026-07-21



302. 57—k vl/v2/v3 (& va DIRR)

AZEERAER: 2026-07-17 / —xi53R: format/spec.md (main. 2137 {72 &XRBE)

FIMT7 4=y bN=2 3212 @b, Iceberg D7 —7ICIE V1 - v2 - v3:- EWVWHIN=T a VHidH
D.ZNEZT=TIDRARAT—=ADBREDREDICHE>TEHINTWVWEIDIEELET V7 V27 DT >
ANFERICAN=a oD 2D LR LT H LWA—Y a EEH UWEEE FTHEAM OHIBR. #T LWVwT —
KT )RR F T, V2 ETULHLHML 20y — i v OFEEEZ IEL K D FERA 06N
—Ta vk bEiFanronid. BOWEWEE SAEITTIV—ILOMNBKRRLEVWTIRED £7,

RERFAUZZ S5 TY . VIR T 7 A V2R 2T DRARIEA, v2 CI—H DT 2 M - EHS
ZIHRIRINCTE S X512 D, V3 TH LW —ZBRGE RS ND D £ L, vAIZERFES
TIUFTIOFORTHEERT,

3.1 Bl N—3>DIRR

ARFEO B IR TE2MRICENTVE T,

Versions 1, 2 and 3 of the Iceberg spec are complete and adopted by the community.
Version 4 is under active development and has not been formally adopted.

N—Ta v e i) AT —=RA
vl Analytic Data Tables PRRTE A
v2 Row-level Deletes FIRE S, WEDT I I E
v3 Extended Types and PIREH (1.8.0~BFEIIcFEEE)
Capabilities
v4 Metadata Structure and EARIFFRIFIR, 7272 L Java R
Representation (3 1.10.0+ T format-version=4
ZZIHIFS (Pylceberg i3+
Ao BEE L 2

3.1.1 N—azZyJonE8

The format version number is incremented when new features are added that will
break forward-compatibility --- that is, when older readers would not read newer
table features correctly.

HIT HARMEDEN 2 & 2 22T B D 9. THKEEDS A o 725 EIF 2 1D TIEH D 8 A,
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3.2 v1: Analytic Data Tables

43I 2—RTNi7 7 A VER(Parquet, Avro, ORC) TREIEE DT 7 — 7V 2 BT 5 ) O AR T
FToT—R 77 ANZ—EENSEZBLRWEHET. KET — X OO TWE ST, Z20b b, 17
BIOHIRR - BHEVWS HEBDERLELS . —HOTEHET LI TI 7 7 AN BT e EZXEITLEND
DE LT, 2REBIR LD V2 T,

"All version 1 data and metadata files are valid after upgrading a table to version 2. --- vl —
V279 TIL—FRTRETF—2 V) —DEEHRRIZFETT,

3.3 v2: Row-level Deletes

v2 OHEIZ. LRI L B Y ITHAEDHIER (row-level delete) T3, MHIRXN=1T12B0/NK72 7 >
A L (delete file) IZFER L THE E AN D R T — X L B EGHLE TN TS — WS HilAa L E
ALZE L BRI T BITH T EOICERR T —R 7 7 A Ve EZHEXFICEAE S, MERGE / UPDATE /
DELETE DSEIEM 2 a A P THIZDIX, 2D H 205 TT,

AR L XL DD R AT RIERDE D T3 (Appendix E & D)

- delete file @:&f0 (position / equality) —7 7 A L& ZH#1 2 72 L OITHAZHIBR - 55T

=T URBSDOEA

- data_file.content ;B/(0O=data, 1=position deletes, 2=equality deletes). equality_ids ;&N

- manifest list content J8/1 (0O=data, 1=deletes)

- 1 ZB {k: table-uuid, current-schema-id, schemas, partition-specs, default-spec-id, last-
partition-id, sort-orders, default-sort-order-id, snapshot ® manifest-list, manifest list ®
S AN |

* HIBR: block_size_in_bytes (vl reader H¥t% 5 LBAEE) , file_ordinal, sort_columns

- manifest_entry.snapshot_id 2% optional {b (Jk&H R — h D7=)

Manifest list files are required in v2

3.4 v3: Extended Types and Capabilities

V31ik. V2 ECTTRARD o7 FILWTF—2E ¥ W OrORELBBEEL X onN—2 2 v T3
(7 — & (variant)  #i# 7 — & (geometry / geography). 7/ B E DKL & v o 78Uz i 2. 70D
7 7 &V MEATDORIEZIE 5 row lineage. & b ¥= AL HIFR D deletion vector 2 E23A D £ L
Too ERRDIZET 2 HIKREIZ R D@ D T

- New data types: nanosecond timestamp(tz), unknown, variant, geometry,
geography

- Default value support for columns

+ Multi-argument transforms for partitioning and sorting

- Row Lineage tracking
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- Binary deletion vectors
- Table encryption keys

3.4.1 LW

a1 ]

unknown Default / null column type used when a
more specific type is not knownJ, optional
»2 null default %E.7—27 71 ILICE#L
BV AREOHANT B E—> 3 VARE

timestamp_ns / timestamptz_ns F / #F5E, Avro & timestamp-nanos (Iceberg
MBI, Avro spec ICIFEEVL L BHZD). Parquet
{& TIMESTAMP_NANOS

variant FEh T — 4%, TaA—T1 >»J& Parquet 7
Oz MIITERE (VariantEncoding.md). 3
RV1I®DH, Avro Tl albyvTa »JIERG

geometry(C) OGC Simple feature access, = v JfliENIEIC
872/ m (Cartesian), CRS »$7 X —& C.BL&E
0GC:CRS84

geography(C, A) CRSC +xz vy Uil 7 a3 Xu A
(spherical(BE&E) / vincenty / thomas / andoyer /
karney)

CRS OEELHI:

CRS value must not contain inlined PROJJSON definitions and implementations
must not parse the contents of the CRS as PROJJSON. PROJJSON definitions are
very verbose, hence inlining them as part of schema would cause significant per-
formance degradation.

projjson:<property-name> JEXTT7—7 7 a7 4 ZBHBL £7,

3.4.2 default values

« initial-default: 7 4+ —/L NEBMMENICELN-E2L a2 — FOEZED T >T—=27 71 I)L%
SR IICSQL @ DEFAULT #81%#RBL £ 5
- write-default: 7 + — /L FENIAEE. writer SMEZ MG LR WIGEICHD £ 5

LU

'The initial-default is set only when a field is added to an existing schema. |
Mf the write default for a required field is not set, the writer must fail. |
- unknown, variant, geometry, geography (£ T null default %8 (JE null & invalid)
« 2R b struct @ default iZMull 72137 ¢« —JL FEZ#F=AWVWIE null struct ({}) 104

BIAERMEDER: [01d readers will fail to read required fields which are populated by initial-
default because that default is not supported.
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REWRRDZER: Spark 13 default values DE EAHZATIICET L %9 (05 ) miH
D @ 1.8.0 22 & 50t

3.4.3 multi-argument transforms

Partition Field / Sort Field JSON IZ source-ids (JSON int U X h)2NBME N E L=,

[For partition fields with a transform with a single argument, only source-id is written.
In case of a multi-argument transform, only source-ids is written. --- ) T3,
« v3 Tld source-id / source-ids M/ optional (v1/v2 Tl source-id 23 required),

EC: (IR transform — &R ICIXHF S THEMEIB O EFRA transform (3> TWLWF B A (LHA
(source-ids) D ADEFR I NTIREET TR D transform BIND 7= OB i & Fiod £7,

3.4.4 row lineage

In v3 and later, an Iceberg table must track row lineage fields for all newly created
TOWS.

V3 TIIHBT AT oTRBD £ A, 1.10.0 Y V) — 2/ — kremove update to enable row
lineage as it is always on for V3 table 7’ Z h 2 B {113 £ 3,

2ODITFL UL T 4 —I)L K:

« _row_id (field id 2147483540) : 7— 7 AN T—ER long. [T RINIBIN S N 72 R I AR TE

hyT
- _last_updated_sequence_number (field id 2147483539) : HmBIWCHEHH LZaI v FDS—F v R
&5
BEBREBDD:

the commit sequence number and starting row ID are not assigned until the snap-
shot is successfully committed. Inheritance is used to allow writing data and
manifest files before values are known so that it is not necessary to rewrite data
and manifest files when an optimistic commit is retried.

# b 4T oE#EH: table next-row-id — snapshot first-row-id = manifest first_row_id — data file
first_row_id — 17®_row_id = first_row_id + _pos

3.4.4.1 row lineage DE K%L H¥: equality delete TIXEIHFET iy

engines using equality deletes avoid reading existing data before writing changes
and can’t provide the original row ID for the new rows. These updates are always

treated as if the existing row was completely removed and a unique new row was
added.

CDC Bi& T row lineage 24 TICT 34 5. equality delete 25 T > > (HBHICIZ Flink @
upsert) TIIEEEL FH A, 213 v3 OHEHEEOFEA LRAKDIRTT,
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3.4.4.2 7y 7L — FEREOIERFE

v3 LT next-row-id (X O ICFIEHL I N BEHERAF v > a vy MEZEEXNT first-row-id (ZRFED F
FCTY, > TPy 7TIL—FaidRXRFy T3y bMllErow ID BMEL, _row_id 32T null L LTHEF
nNEd, BHfITEZEEA,

T2 7 7 A MITKBEIS 2856 (compaction 5§) DA

1. BEFE0IEnull _row_id Zav—
2. ZH L TWwilX _last_updated_sequence_number % null i
3. ZHL COWARTWIMFEEZ 2 —

3.4.5 table encryption keys

encryption-keys (key-id / encrypted-key-metadata(base64) / encrypted-by-id / properties) % table
metadata \2#55. snapshot % key-id TSI L £9, 1.10.0 THBITEMES A E L,

3.5 Copy-on-Write & Merge-on-Read

TR EH HIBRT % & &, Iceberg 122 DDEZAIEFVHD X7,

- Copy-on-Write (CoW) : ZHEBRET =X 7 7 A LA ETEHIT TR BFZIAAIENTT
D3, B A DITHE N GROMNIARRI 72 2 2 2 LR ThW),

- Merge-on-Read (MoR) : TDO7—& 7 7 A MFZDE FIZ. T ZDIFIITHA 721 & W0 5 1HIRZ 7
7 7 ANMCBRTIETOHNEEAAIBROTTD, AN DRI T — R e 2N EEEED
¥ 25FEB22D FT,

ELo2HS0ET—TI T a7 4 TEFETBEERX CoW TT,

3.5.1 F7xILKMIE CoW (BE)

FaSRT 4 F7 4Lk B!

write.delete.mode copy-on-write copy-on-write X7zl
merge-on-read (v2 AL)

write.update.mode copy-on-write Cill=

write.merge.mode copy-on-write il

write.delete.granularity partition partition %71 file

write.delete.isolation-level  serializable serializable % 7z1% snapshot

format-version 2 Mefaults to 2 since version
1.4.0.1
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Iceberg ®7—7ILI37 7 # )L b T format-version=2 52 CoW T9, MoR %S5 ICIXBATERED
BETI, 2L TVv3ICLTH DV BEBHTIREDNIFEA (write.delete.mode DELED CoW D % %
D7), A TSNP TVWRTT,

7 BIRRE KL COW/MOR ¥ 15 MEBTHEE AT TE ST, CAUET ¥ ¥ Vil (Spark %) 0 2 AA MR
WORGE TS

3.6 delete D 3

TZABR Lz 2. ZOTHIBRIZE 558 T 203 D20 AR DD ET . VWThDBTTDT—RXT 7L
BWE ST RIBRDEHRZRICEED (= MoR) SUEFA UT. GOt ia®R2 D 3,

Row-level deletes are added by v2 and are not supported in v1. Deletion vectors are
added in v3 and are not supported in v2 or earlier. Position delete files must not
be added to v3 tables, but existing position delete files are valid.

fEak BA Al 5 1 REE
Position delete file  v2 T—R7 742+  v3 Tdeprecated. v3
ITHIiE T — T AN DHHLEN
FER I
Equality delete file  v2 1o EFfE{ id = Bifk
5)
Deletion vector (DV) v3 H—F—X7 74N  v3 OHEEFK

DNEL Y b~y 7

3.6.1 Position delete file

file_position_delete #§i&E1A: file_path (string) /pos (long, 044F D) /row (optional struct)

'The rows in the delete file must be sorted by file_path then pos) --- file_path ¥ — M &
FIEIAITD 7 4 VR Ty aX T, pos Y — MMIBIRBHREXAEVICHRIFET A v TEDL
SICT B0,

« row %i&present 72 & required ) (Fiat D IEMENEZHHLR S 2 7). 7272 L 'no implementation
currently writes it --- deprecated in version 1.11.0J,

3.6.2 Equality delete file
o BATD 1 DDFEEBFER A U EESNE AND & L CTilbtE 3, null i& col IS NULL X Z{@IC<

yFLET,
« FIHE T drop TN TH. equality delete DEABBFICIZEWEITRITHIEERD £H A
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3.6.3 Deletion vector (DV)

Puffin @ deletion-vector-vl blob BTN X N 5,

- Roaring bitmap X — 2, 64-bit i % ¥ K — Fr L-D>-Dloptimized for cases where most

positions fit in 32 bits) --- Efii 4 N4 + % “key”. Ffi 4 N4 bRV ThEL L, key Z &I
32-bit Roaring bitmap % £,

« 2FwToay brATIT=27 7 ILICDE DV IRERK 1D,

Mf a DV is written for a data file, it must replace all previously written position delete
files so that when a DV is present, readers can safely ignore matching position delete
files. ]

- manifest i file_path/content_offset/content_size_in_bytes T DV blob % {E5I;:&#5. Puffin

footer Ml & BB —EWHE,

+ 120 Puffin 7 7 1 JLICHEHD DV ZHEMRTEE. ST — % 7 7 4 MZHilR7Z Lo
« 7—&7 7 4 VHIBRRZ delete manifest 72 5 XI5 DV & HIBR#6ZH, 7272 L Puffin 7 71 LA

DEZFELIRFE.

2751 XA
« 434 b big-endian: X7 FL+<T v I N4 PO
« 4 N4 v =T v7:D1 D3 39 64

+ Roaring bitmap “portable” format (little-endian)
« 431 b big-endian: CRC-32

Big endian values were chosen for compatibility with existing deletion vectors in

Delta tables.| - Delta Btz S L /=55t T3
« properties {Z referenced-data-file & cardinality #ZH, compression-codec (&M% ZE GEERH)

l'snapshot-id and sequence-number must be set to -1 (Puffin {ERKE s CARIEE D7z 8)

3.6.4 delete AN I—THUN(RBLEEE)

= it FH 21
DV file_path == referenced_data_file 2 77— &>
— TV AB/ S S DVOENDDIRN—T 4> a v
(spec LEDM /) 3 —3
Position delete FRE +ERATAZE DVHIEFEELEV L]
Equality delete T =R Y= Y AESDEEBICINE W (strictly
less than) + S—7 1 > a v —% F1=I3 delete
fila> spec H¥ unpartitioned
2 DD4FHI:
1. MEquality delete files stored with an unpartitioned spec are applied as global deletes. | ---
J'0—NIL equality delete 327 =27 7 LIS L TREDBEICLRD £3, MoR OFRES
— X ’C‘\ j_o
2. TPosition deletes (vectors and files) must be applied to data files from the same commiit,

when the data and delete file data sequence numbers are equal.] - [Al—2 3 v NN TEM
L7ATZHIRTE 2 X 512F 5720,
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— position delete IF <. equality delete &< &\ 5 IERFREDFF T,

3.65 DVhELIECL

1. T LHEd [ deletion vector FBE—F =27 7 ILICK T B delete DNAFIURIRTH

b .R{7B¥IC position delete 7 71L& DEFE L FHE,

2. FEZHKICEZFRTEEY - CNDPBRKOHE: "1 7% 7 7 A LICDE DV EEL 1D, v2
@ position delete 131 7 =% 7 7 4 WZH L TEFIBRICTE A LA D 2 727D FiAMD 2 X + 23
Fzh g cfifal delete U7z 127 U CHIAEBIEL £ L, v3 TR ZADPHERNICRATREIC R
D, TAHIWMD X bH delete BIBICEKEFEL B BD FT, EEMUETIIR SENENREEOZE

{t‘f\\j_o

3. XVTFFVRBEDMER: FiLolFgEe LT, v2 TRER - 2ldelete 7 7 £ L ® minor com-

paction) & W5 X 27 BEMIAREIZL D 9,

4. EIET 7t R: content_offset / content_size_in_bytes iIc &k b, Puffin 7 » f L 2K EFHF I

S DV blob 70 L vy PHBTE £ 9,

=1 L3R B RR8: Twriter 13l X /= DV 2 &% Puffin 7 7 A A2 EXETHEIT LV 0, BEBE
N7V DV blob 28T Puffin 7 7 1 ILHIIBRIICTRD X £ 9, remove_orphan_files DfE5 TS, DV

GEAZEICLE TS . ErIZELEE A

3.7 Ax—7iE1k

3.7.1 fieldIDRX—2X

Columns in Iceberg data files are selected by field id. The table schema’s column
names and order may change after a data file is written, and projection must be

done using field ids.

Rename 3 field ID ZZ X £t A, [Renaming an existing field must change the name, but not

the field ID.

3.7.2 ByO€—>3y

JTDOH vl, v2 v3+

unknown — FEEDOEA

int Long long

date timestamp, timestamp_ns
(timestamptz Z~\IZARA])

float double double

decimal(P,S) decimal(P',S) P’>P [ REEHER D A)

REEDFELZLI:
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Iceberg’s Avro manifest format does not store the type of lower and upper bounds,
and type promotion does not rewrite existing bounds.

bounds ® N4 FED SE ZAARROI LG T 2 HEHH D F3 (long 4 N4 b = JTiX int, double 4
NA T = Juld float F5) fEARICHERR 7T — T A DEREINTVE T,

BIEEIE struct ®7 4 — L FE X R b struct K7V —E Y 75 3%,/ % D (struct<a,b,c> <
struct<a,struct<b,c>>)IFRA], 7'V I 7 1 7 struct AFA],

bucket transform ¥ OEE{ER:

bucket[N] produces different hash values for 34 and "34" (2017239379 !=-427558391)
but the same value for 34 and 34L

R—TF 4 ¥ ayy—RFN3, transform #RPED S FRE—Y a VHARIEIhE T,

3.7.3 7AY x ¥ a yORRIER

F—& 7 7 4 2 field id BEWIEE:

1. identity transform D 8—F 4 & 3 Y X X F— 2 h 5 fEZE S (Hive T—T DR T—2DH
DBITZAREICT )

. schema.name-mapping.default T field id Z~ v 7

3. initial-default 2SIz N %IRRT

4. 2R LI null

N

3.8 N\—F 1 >3 iE(Lk transform

3.8.1 partition transform

transform B3] ) — 2 s LR

identity D% % geometry/geography/variany — 2 %!
BADIEE

bucket[N] Ny a2 modN int, long, decimal, int
date, time,
timestamp(tz),

timestamp(tz)_ns,
string, uuid, fixed,

binary

truncate[W] g W <t b & int, long, decimal, Y — 27
string, binary

year 1970 5 & DFEL date, timestamp(tz), int
timestamp(tz)_ns

month 1970-01-01 »o0 H%# AL int

day 1970-01-01 22650 HE [ Lk date
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transform At V) — 2 AR

hour 1970-01-01 00:00:00 A timestamp(tz), int
5 DR timestamp(tz)_ns
void HIZ null (B YV — 2% or int

AR (FEZ R T VR

« £ transform (& null ABDISHL null 289 Z &

- day DFEFRINZ date, 7272 L TReaders must also accept int values for the day transform (#
77 HH)

+ bucket ®/\v < 2l 32-bit Murmur3.x86 variant, seed=0,bucket_N(x) = (murmur3_x86_32_hash(x)
& Integer .MAX_VALUE) % N (ff5 & v + &2 T CIEfEL)

« truncate O & fH: 'remainders must be positive] —v - (((v % W) + W) % W), W=10 T-1— -10

« truncate @ decimal IZFUD R T —IL&E>T W %ZiEH (W=50, s=2:10.65 — 10.50), string {1
— FRA > MHAL binary 13N ML

cvoid 1Z vl 7 =7 T7 14— R 2FEANZ drop 35720125

3.8.2 ;E{LD3RA

« ARy ZEFEIIH LW spec ID ZEK L, T — 7LD spec ~EicBEMIhET, BETF—RIEE
F|MREEA

+ [changes should not cause partition field IDs to change because the partition field IDs
are used as the partition tuple field IDs in manifest files.

- V2 T3 partition field ID ZBAREVICBHI®ZE, vl TIREBHFIN Y 1000 225 IHICE D HToHR
TVE L T TEHAR Y 7D manifest ZFEWT XX T —X 7 =7V ZH e FAL ID @
74—V BRI ERL S 5 IMER2EAE L,

VI TF=TILTOHRIL=I: O7 1+ =L FEIAREZ LW @ drop ¥3 void transform 1ICE#H S
5 ORRBICOAREMT 5

« RHID transform: v1/v2 Tl reader |3 M TN X, v3 TIFERDWHAE, writer 13X KK transform
& spec TOa I v MIRLE

3.9 sortorder

- MRk 22 #E: source column id(s) / transform / direction(asc|desc) / null order(nulls-
first|nulls-last)

- order id 0 |& unsorted BIZFH

« FEVNEUSOJER: -NaN < -Infinity < -value < -0 < 0 < value < Infinity < NaN

['Writers should use this default sort order to sort the data on write, but are not required

to if the default order is prohibitively expensive, as it would be for streaming writes.

- position delete file & sort order id Z null IZ9% C &. reader & position delete file ®
sort order id ZER L EITNIEHESHWL
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3.10 v3 DFEE V) —XKR

3.10.1 Apache iR TF—2 R

V3B GAIEWSEEI Apache D2V ) =X/ =k - FHROVWTHICHEFEELEFEA. 2T —
& 213k E8E D complete and adopted by the community) & WS RBUCHE E D £3, TGAIEAN

A —lORMIEHRINREZIETHETI,

3.10.2 BEERE(Java)DV) ) —XZg

JU—2A H A

v3 B D FERNE

1.8.0 2025-02-13

1.9.0 2025-04-28

1.10.0 2025-09-11

1.11.0 2026-05-19

Deletion vectors % table
spec IZiBfl. Variant Type i&
B0, EnableRowLineage X X 5 —
KX FEHi. snapshot i
added-rows i&/ll, API:
UnknownType &l

equality delete ¥ row lineage
DEFER. V3 TO source-id
fEMEFA, Core: £v3 =7
T row lineage Z&%h1t.
geometry / geography BH R
— FEBN. Variant
reader/writer it

#ISZ DV Bliik @ write B4R
{t. encryption keys i&fll.
default values @ struct 7 4 —
)L K fEZE[a)EE, REST: frow
lineage is always on for V3
tableiD7=F 7 b1 Y EH%E
HUBR

SQL UDF 1#DEA.
snapshot (Z added-rows %1815,
position delete files with
row data % deprecated 1k,
API: V4 manifest #R— FDE
BREEA. content stats DY
SREA, Java ll 8- MET

v3 DOH#EEIX 1.8.0 (2025 F 2 A) b SEEMICIRA TN, 1.9.0 T geometry/geography & row
lineage @£ v3 7—7ILE#Mk. 1.10.0 T encryption keys FTELEL £ L /=,

3.10.3 XA —D GA KRR
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N K — v3 DIRGE H At

fr&

Snowflake GA 2026-05-07

Databricks GA 2026-05-28

Dremio Preview

¥i# managed 7— 7
NDOBEEZEIA v2 (v3
AT hA V)
2026-04-09 iz Public
Preview — 5/28 GA,
defaults / unknown
B / ns timestamp /
multi-arg
transforms I3BARAY
IZIEXTIG

TLAY Y —2R
(2026-04-06) 1% “at
GA” ¢ ZE L P, docs
I34%H “Iceberg v3
Preview” ¥ BA:Z,
Cloud & T
Software fliciGdik 7
L

X 05-engine-support.md &,

3.10.4 77 #JL M3 v2

format-version 702,85 4 D7 7 L Mid 2 (I'Defaults to 2 since version 1.4.0.1), v3 Zf# 5 12i&

MR8 E/ 7 v 77— RDBRETT,

3.11 v4: Metadata Structure and Representation — KR, 7-7= L R %

TILTWVWS

3.11.1 IR — TRFPRIETRET I L LIIEBHIMITY

ftAA X Version 4 is under active development and has not been formally adopted. | & B

AL TVET, R LTIIERFRTI,

LH L. BEEEIIBIC VA ZZIHFTE T, CZERMDEIZVTL IV,
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05-engine-support.qmd

2%k format-version=4 FRAL(SZHD)
Iceberg Java 1.10.0+ METES TableMetadata. java:
(2025-09-11~) SUPPORTED TABLE_FORMAT _VERSION

=4 N T =T a X
formatVersion <=
SUPPORTED_TABLE_FORMAT _VERSION
72D T v4IdEE T %

Iceberg Java 1.9.0 LA#1 BOET &0 Al E LA 3
Pylceberg 0.11.1 METERL typedef.py: TableVersion =
Literal[l, 2, 3], metadata.py:
SUPPORTED_TABLE_FORMAT_VERSION
=2
VY —2& 72 DEHME:
27 SUPPORTED_TABLE_FORMAT_VERSION

X 512 main

static final
static final
static final
static final
static final

B I b

apache-iceberg-1.8.0 3
apache-iceberg-1.9.0 3
apache-iceberg-1.10.0 (2025-09-11) 4
apache-iceberg-1.11.0 (2026-05-19) 4

O TableMetadata. java i21% v4 BEED S — D I—FE L THEEL 3

int DEFAULT_TABLE_FORMAT_VERSION = 2;
int SUPPORTED_TABLE_FORMAT _VERSION = 4;
int MIN_FORMAT_VERSION_ROW_LINEAGE = 3;
int MIN_FORMAT_VERSION_PARQUET_MANIFESTS
int MIN_FORMAT_VERSION_OPTIONAL_LOCATION

4 /) < VA HEE
4 /) < vb BEECGHEA<2)

Core: Add basic classes for writing table format-version 4 (#13123) (2025-06-04).

Core, Parquet: Allow for Writing Parquet/Avro Manifests in V4 (#15634) (2026-05-22). Core: v4
table metadata location should be optional (#16572) (2026-06-01),

IEELBEWA:

V4 1348 & UTHRIRIR 23, Java BETI3 1.10.0 LAPZ format-version=4 DRE R FIT

BIRE, 7272 L HARDSREIN 72 7 O ARF A E S LTy, BIEMEIREAE LT 2,

COXMHDEBRLIER: RERIZ 2 o itz & TEEIZF TR0 NTE N F 301 1F
HB DRI DOFIE T 325, 7% IMIENBFIIT . Java TIRETHE L2AFELIEA, fT
BOBEZXZHD vA T—TILZEAWTLES L WS 2 THH D . ZNUIZENTY RZ T,

3.11.2 BETRARAIhTI BTy T

155 LR o TV Ed,
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1. EHREICEEIC v4 DA A > TWB, main @ format/spec.md 12 1% Version 4: Metadata
Structure and Representation] & W5 fiin3d b A S ZANHGS content_stats BFELN TV E
T KHRORFT7 M EL 7 7 ILICRBLTWBIRETT,

2. BRERICv4 OBFEDAD DT, 1.11.0 (2026-05-19) 1z Mntroduce foundational types for
V4 manifest supportIntroduce classes for content stats J23A > TWE 3, A—FHA>7T
*+ HEMBRIRS N,

3. Iceberg Summit 2026 TKE <D LIF 5hi-, Adaptive Metadata Tree. single-file com-
mit. column families #EIRATREZRFIFAGT & W o TeAREDFES N, 70 I KRBICH E L, RE
DERF FIR,

4. vV3DIGAIZ Yy atiREDRTL,

3.11.3 2RV TILRA b=V DERE

Iceberg V4 Spec v A LA b — > #58 IZ#li> T2 DI 2 #7213+ (Open 2/ Closed 0. #iB%&L) :

1. Column Stats Improvements (#13153. 2025-05-26)
2. Relative Path Support In Table Spec (#13141, 2025-05-23)

Summit ¥ 70O TES5 N3 Adaptive Metadata Trees * column families - single-file commits
BRI ZA M=V EICREREFELEEA,

3.11.4 FHRICHBATEDONTWVS VA DAE

- $8%3/% X (relative locations) : lenabling tables to be relocated without rewriting meta-
data files, table metadata ® location %% optional 1k,

- content_stats (B {3 ZF#EEt) : v3 % T map<int, binary> I 2 BT S DIEE I E = 2
ZHHX MU Z 2L LT tight_bounds (true 7z 5 bounds 23%EFED min/max & ##Z—30) &
avg_value_size_in_bytes,

- File System Tables AR DHIER: 'will be removed in version 4 of this spec,

3.11.5 X#HE LR

v4 ZHRIC UTEREHIRER AR R T, AN A LR b=V 3 2RE0AMHR L, 70 7% ThE
Nz xAL74(2027 FHiER) IZRRICIIEMDTET EEA,

EELHENBWHSRELITIHD FHA. Litor B Iceberg Java 1.10.0+ & format-version=4 %
NI ET, ARDFEREICEEThNE (o TLE o1 v4 T—T LD HRO B BDHREEA,
HI7RAICIEE T 2 HIWT S BT,

7272 L. vA O AMEEERENM & L TEE T, Databricks b Delta 5.0 IZ Iceberg v4 @ adaptive
metadata tree IBEZRAIFIRRELIXNTOJITHLTWET — 07-ecosystem.md,
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https://github.com/apache/iceberg/milestone/58
07-ecosystem.qmd

3.12 EFFEMITY <V

1. 7 #I)L k& v2 + copy-on-write, v3 DREE(DV. row lineage %) %215 2 ICIZBARNL T v 7
JL—FREREZEDRAVPNETT, v3IZLAEZITTE DV IdfEbh EEA,

2. v3 T position delete file I3FER LT, v3 7 — 7 ANOHHLENIEIE, v2 205 EF7=54.
BEF7 position delete file 3B TI B NRT —X 7 7 4 1D DV 22 BICI—IDBAT T,

3. row lineage (& v3 TREADIEMIFE, 7 v S 7L — FilioRF v 7> a v MiZid row ID A3
< _row_id 1Z null, CDC BM% 5. equality delete Zf> T > > (Flink upsert %) Tidi&
BFENB VA RAROHIKIT T,

4. v4 IIEREKFIRTEDS, Java RERRITFTF B, A~ ANV Z =V IE 2R DA, Iceberg Java
1.10.0+ T format-version=4 |35 E TF. Pylceberg TIRRETIT A, R L ERER
A2 DEZ RN L, v4 B OFHENERHARN £ T 925 B T ER R v Tz < TERHED
D35%,TY,

5. File System Tables (HDFS @ atomic rename A=) I2fEH AV, 142 deprecated + [+ 7
Yz bAMTER=HLT 74T RT ATiE unsafel] +v4 THIRRFELES L TVET,

6. HEHITHNIXELS BB1HD T EL SICIEFRE, Puffin @ theta sketch (NDV) 3 8—7 4 > 3
v#iEt d informational T3,

3.13 i

« Iceberg Table Spec: https://iceberg.apache.org/spec/ /4 > — X https://github.com/apache/ice-
berg/blob/main/format/spec.md

- Appendix E (N— a ¥ #77) : https://iceberg.apache.org/spec/#appendix-e-format-
version-changes

- Puffin Spec: https://iceberg.apache.org/puffin-spec/

« iV Y —x 7 — }: https://iceberg.apache.org/releases/ / https://github.com/apache/ice-
berg/blob/main/site/docs/releases.md

- Configuration (CoW/MoR. format-version BL’E ) : https://github.com/apache/ice-
berg/blob/main/docs/docs/configuration.md

« Iceberg V4 Spec ¥ A4 /L X + — > https://github.com/apache/iceberg/milestone/58

- Snowflake Iceberg v3 GA (2026-05-07) : https://docs.snowflake.com/en/release-
notes/2026/other/2026-05-07-iceberg-v3-ga

- Databricks Iceberg v3 GA (2026-05-28) : https://www.databricks.com/blog/unity-catalog-
and-next-era-apache-icebergtm

- Iceberg Summit 2026 recap (v4, ZX1E#) : https://www.snowflake.com/en/blog/engi-
neering/iceberg-summit-2026-recap-v4-spec/
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4 03. lceberg REST Catalog (IRC) 11#%

AEEAER: 2026-07-17 / —X1E%R: open-api/rest-catalog-open-api.yaml (main. 5822 7% ¥E%)

B DIESE: https://iceberg.apache.org/rest-catalog-spec/ \& Swagger UL 2327 54 7 >
MUTHEST 2 RO D MAHEAXEZDF TN IADETAZ T TARRF 2 X NI,
FIR—=IDFAALKITTD YAML Z e LTWE T,

4.1 FTHMBNRSI L HFRICN—2 3 HEW

openapi: 3.1.1

info:
title: Apache Iceberg REST Catalog API
version: 0.0.1 < ToLZD%%E

info.version {3 0.0.1DFFXTY, IRCHFICBREMRDHZ LI TrvIN=SarddunTunEtd
Ao

CHEFEBLEEVERZELEIT . Z20HEZa 273 IRC VL2 L ¥ Wo 72RBUIRSIE T, EBEDE
(% Iceberg @) 1) —XHBE £ . RITHEFD GET /vl/config @ endpoints 7« —JL K THIERT B3 LHHD
FBA. D 20 7EER T 2B HEAERE ) 2 B — OBECENLRVDIZ Z DT,

4.2 1. 7%t REST Catalog ¥ Ehi=h

NROBIETIIAIL, FIRESE site/docs/terms.md D Decoupling Using the REST Catalog  finiH—T
B

The REST catalog was introduced in the Iceberg 0.14.0 release and provides greater
control over how Iceberg catalogs are implemented. Instead of using technology-
specific logic contained in the catalog clients, the implementation details of a
REST catalog lives on the catalog server. --- The server-side logic can be written in
any language and use any custom technology, as long as the API follows the Iceberg
REST Open API specification.
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https://github.com/apache/iceberg/blob/main/open-api/rest-catalog-open-api.yaml
https://github.com/apache/iceberg/blob/main/site/docs/terms.md

A great benefit of the REST catalog is that it allows you to use a single client to talk
to any catalog backend. This increased flexibility makes it easier to make custom
catalogs compatible with engines like Athena or Starburst without requiring the
inclusion of a Jar into the classpath.

A REST Catalog ¢ & % fi#tik

HA2OJREDEI (Hive Metastore, JDBC, B —@ OpenAPI 2#712#%i—, Na single client to
Nessie, Glue, DynamoDB, Hadoop + X> 4 —  talk to any catalog backend

ME)

947 MUICTo /O0CBEOY vy IMSE  'implementation details -~ lives on the
(axviradyr-vayr -V I734027547  catalog server], ¥ — NMANIEE D S5 THEER]
¥ MJAR ICHEDIAEN D)

JAR 9 5 ZNR&TF 'without requiring the inclusion of a Jar into

the classpath,
ZBEBWLOEEE (Thrift x—=2D HMS 13528 HTTP/JSON % dT Python / Rust / Go »» 5 R E
JVM i) Z gkl

H 20 DOREEERHICOWVWTDONNER:

The most important responsibility of a catalog is tracking a table’s current meta-
data, which is provided by the catalog when you load a table.

Z & 0l-architecture.md TR 7=MERE X commit @ atomic #ER2EHEL L TWinW(h & 1 7523k
MIF) I E VWIS HEELRETT, hFOFZEFNACID DERITEETH Y. ZOFEENF I LTV L
iﬁﬁ:ﬁ%"c\ I./f:o

KFESREIA: [Hive Metastore (& Thrift T JVM 2Ek3 2 THMS lZu v ¥ > 7V ORE%
X TVl 2w BRI HMS ik, Apache Iceberg 2 —XRIERICIEROH
DEBATLE 205 E3R Y Z—T7 v ZHKDFHAT T, 2 Hive Thrift service % it
HUTWERSTBEYMO 7 =77 F v )2 LTI EAEWVIHLTWADATT,

43 2. T RRAF—E(£35FRL—-23Y)

IRC ® API ix. K%< Y —XPERE (namespace DHIC table & view H'8%3)AD CRUD &, zh %
X Z DM IRIER GRERUS BRE - bV v a Yy Ax vy v T2 v Y FRAFEROIAN
L)TTETWET, namespace /table /view iZ¥'h d list (—E)  create ({ERE) - load (Fid»id
#) « update (E#) - drop (HIER) - exists (FEREER) L WOFRLEZLTWSDT, 1277h4Ud
D HHMDET,
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TERTR 7R IR 1ERE

E3H
1V

OAuth2 / Bearer

SigV4
Transaction —
L% 3EIZR L
—EII vy k _ GET /v1/config
list / create / load

ZRAICIN<

update / drop / exists ———_— £y 4=
P . BT - S E I

Scan Planning
O 7 7 )L DETE

Credentials / Sign
FEERDERALBR

Namespace
T —7 ILiview D AN

{0

Table View

updateTable (A= w k)
=ME—DE SAH R

4.3.1 Configuration

72547 Y PRI ARELY FRA ¥ T H—NDORE & AIGHRE (T A SV 7 1) 2321
WD 55 GEHX §6).
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2R XY v R operationId FHi&

/vl/config GET getConfig 71 & ZEERIF.
prefix ZE S % L \HE—
MDINR, warehouse= ¥t
it

4.3.2 OAuth2 (FEH1E)

P2 VEUSHTTS. X2V 7 4 LOMETIEHESE -BIBRFET T AT TIINGED IdP Z{HnF 5
(§4),

2R XY R operationId FH &

/vl/oauth/tokens POST getToken DEPRECATED for
REMOVAL
(deprecated: true) —
§4

4.3.3 Namespace

T—=TNRview ZF &3 ANWW(FT—EZRXR—ZADRAF —<IZHY) 2HFEL 7,

IR XYy R operationld

/v1/{prefix}/namespaces GET ListNamespaces (?parent= TF&
JEHEE. R—=I 2= a3 YHRE)

/vl/{prefix}/namespaces POST createNamespace

/vl/{prefix}/namespaces/ GET LoadNamespaceMetadata

{namespace}

/v1l/{prefix}/namespaces/ HEAD namespaceExists

{namespace}

/v1l/{prefix}/namespaces/ DELETE dropNamespace

{namespace}

/v1l/{prefix}/namespaces/ POST updateProperties

{namespace}/properties

namespace DREYIDXF (Aikr LeTW) :

Multipart namespace parts must be separated by the namespace separator as indi-
cated via the /config override namespace-separator, which defaults to the unit sep-
arator 0x1F byte (url encoded %1F). To be compatible with older clients, servers
must use both the advertised separator and 0x1F as valid separators when decoding
namespaces.

fl: accounting.tax — GET /v1/{prefix}/namespaces/accounting%lFtax
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4.3.4 Table

7 —71® CRUD T3 ,HTH updateTable 2ME—DEFAAER T ELDHIFRD 2 I v MITRTZ

CZ@ED E3(83),

AYS

XYy K

operationld

1Pz

/v1/
{prefix}/namespaces/
{namespace}/tables
/v1/
{prefix}/namespaces/
{namespace}/tables
/v1/
{prefix}/namespaces/
{namespace}/tables/
{table}

/v1/
{prefix}/namespaces/
{namespace}/tables/
{table}

/v1/
{prefix}/namespaces/
{namespace}/tables/
{table}

/v1/
{prefix}/namespaces/
{namespace}/tables/
{table}

/v1/
{prefix}/namespaces/
{namespace}/register
/v1/
{prefix}/namespaces/
{namespace}/tables/
{table}/unregister

/v1/

{prefix}/tables/rename

/v1/
{prefix}/namespaces/
{namespace}/tables/
{table}/metrics

GET

POST

GET

POST

DELETE

HEAD

POST

POST

POST

POST

ListTables

createTable

loadTable

updateTable

dropTable

tableExists

registerTable

unregisterTable

renameTable

reportMetrics

stage-create: true T
AT=IV7

LoadTableResult %3R3

A=y bk— §3

?purgeRequested=

BE7# metadata file
location T¥ %

F— 2B E TICBR
R

namespace 5 A]

4.3.5 View

SQL @ view Z#{EL %3, 7—7 1 R CRUD O TT,
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IR XYy R operationId

/vl/{prefix}/namespaces/ GET / POST ListViews / createView
{namespace}/views

/vl/{prefix}/namespaces/ GET / POST / DELETE / HEAD loadView / replaceView /
{namespace}/views/{view} dropView / viewExists
/vl/{prefix}/views/rename POST renameView
/v1/{prefix}/namespaces/ POST registerView (1.11.0 TSR,
{namespace}/register-view PR #14870)

4.3.6 Function (3L L\VfEKR)

SQL OBE(UDE) 2 5 #H L WHET S, 5D & T 5 read R (—& HiAAAH) DA,

IR A XYy R operationld

/vl/{prefix}/namespaces/ GET ListFunctions
{namespace}/functions

/vl/{prefix}/namespaces/ GET LoadFunction

{namespace}/functions/

{function}

1.11.0 ¢lIntroduce SQL UDF specification (PR #14117) 23 A D . site/docs/udf-spec.md 23{F7E L %
T, MBZHEUDITZATHLGLANEERIIKRER TID. MNET2dDEZILNET,

4.3.7 Transaction

BREDT —TNANOEEZ, 1 DODBUTHREHTII Y MLET,

2R XY v R operationId FHi&
/vl/ POST commitTransaction E#¥T—TILDOT =

{prefix}/transactions/commit w2z v bk,

CommitTransactionRequest
{ table-changes:
[CommitTableRequest]

}

4.3.8 Scan Planning

(YD 7 7 AV EHTH ) DFHEZ Y — MUTIT S HHATT(§7),
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IR XYy R operationId

/vl/{prefix}/namespaces/ POST planTableScan
{namespace}/tables/

{table}/plan

/v1/{prefix}/namespaces/ GET fetchPlanningResult
{namespace}/tables/

{table}/plan/{plan-id}

/v1l/{prefix}/namespaces/ DELETE cancelPlanning
{namespace}/tables/

{table}/plan/{plan-id}

/v1/{prefix}/namespaces/ POST fetchScanTasks
{namespace}/tables/

{table}/tasks

— §7

4.3.9 Credentials / Remote Signing

ARV —=IANT 7 ERT3700EMBORIRREILWVHT/BRATEI S FRA Y FTT(8§5),

ISR XYy R operationld
/v1l/{prefix}/namespaces/ GET loadCredentials (?planId=,
{namespace}/tables/ ?referenced-by=)
{table}/credentials

/v1l/{prefix}/namespaces/ POST signRequest (S3 remote
{namespace}/tables/ signing)

{table}/sign

— §5

4.3.10 HEERNS A—42

KEDIZN—FWBET . ZL DY FRA Y P THBELTFES T X—& T,

NI R—& (VAT WA

prefix path FAn optional prefix in the
path) — §6

X-Iceberg-Access-Delegation header vended-credentials /
remote-signing (7 > ~XYIhH)

Idempotency-Key header UUID (36 XFEE),

lOptional client-provided
idempotency key for safe
request retries
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RTR—& g N

pageToken / pageSize query R=—TFx—av
referenced-by query view fH 7 7 & RO SIRF =
—

44 3. =y b7OR3N

4.4.1 HHEENX

Commits have two parts, requirements and updates. Requirements are assertions
that will be validated before attempting to make and commit changes. ‘- Server
implementations are required to fail with a 400 status code if any unknown
updates or requirements are received.

lunknown requirement I& 400 THE TIEVWSHULPEBREO Y I DRLUDETT, +— 1 \DHIS
72\ assertion ZB o TR T2 8.7 74 7 MG LMGEESTTON R VWEEa I v M- T
LEWVWET,

4.4.2 requirements —&

type BZ 4 =L R

assert-create T—TNVBRFLETHD I L
(create transaction /)

assert-table-uuid uuid table UUID ®—#

assert-ref-snapshot-id ref, snapshot-id (nullable) fEE ref HEERF v T ay
FESHE, ull BSTref B E T
FELBWVWI L1DRA

assert-last-assigned-field-id  last-assigned-field-id REBICEID Y TohiF 1D o—
X4

assert-current-schema-id current-schema-id HEDODZF—~< 1D 0—

assert-last-assigned- last-assigned-partition-id B#BEDNA—T 4> a v ID O—K

partition-id

assert-default-spec-id default-spec-id 7 7 x|k spec ID o—#

assert-default-sort-order-id default-sort-order-id 77 # L b sort order ID ®—
4

4.4.3 updates —E& (23 &)

AssignUUIDUpdate, UpgradeFormatVersionUpdate, AddSchemaUpdate, SetCurrentSchemaUpdate, AddPartitionSpecUpdate,
SetDefaultSpecUpdate, AddSortOrderUpdate, SetDefaultSortOrderUpdate, AddSnapshotUpdate, SetSnapshotRefUpdate,
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RemoveSnapshotsUpdate, RemoveSnapshotRefUpdate, SetLocationUpdate, SetPropertiesUpdate, RemovePropertiesUpdate
SetStatisticsUpdate, RemoveStatisticsUpdate, SetPartitionStatisticsUpdate, RemovePartitionStatisticsUpdate,
RemovePartitionSpecsUpdate, RemoveSchemasUpdate, AddEncryptionKeyUpdate, RemoveEncryptionKeyUpdate

4.4.4 B{kfl(append AZv F)

POST /v1/prod/namespaces/accounting%lFtax/tables/paid HTTP/1.1
Authorization: Bearer eyJhbGciOi. ..

Content-Type: application/json

Idempotency-Key: 017F22E2-79B0-7CC3-98C4-DCOCOCO7398F

{
"identifier": { "namespace": ["accounting", "tax"], "name": "paid" },
"requirements": [

{ "type": "assert-table-uuid",
"uuid": "9c12d441-03fe-4693-9a96-a0705ddf69c1" },
{ "type": "assert-ref-snapshot-id",
"ref": "main",
"snapshot-id": 3051729675574597004 }
]

n

pdates": [
{ "action": "add-snapshot",
"snapshot": {
"snapshot-id": 3055729675574597004,
"parent-snapshot-id": 3051729675574597004,
"sequence-number": 34,
"timestamp-ms": 1785000000000,
"manifest-Llist": "s3://bucket/warehouse/.../metadata/snap-3055729675574597004-1-.avro",
"summary": { "operation": "append", "added-data-files": "4", "added-records": "10000" },
"schema-id": 0
}
}’
{ "action": "set-snapshot-ref",
"ref-name": "main", "type": "branch",
"snapshot-id": 3055729675574597004 }

L AR > 2 (200, CommitTableResponse, metadata-location & metadata %% required) :

{
"metadata- location": "s3://bucket/warehouse/.../metadata/00042-9c12d441-... .metadata. json",

"metadata": { "format-version": 2, "table-uuid": "9c12d441-...", "...": "(TableMetadata £f{£)" }
}
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4.4.5 409 CommitFailedException

Conlflict - CommitFailedException, one or more requirements failed. The client

may retry.
{
"error": {
"message": "Requirement failed: branch main has changed: expected id 3051729675574597004 != 3055729675!
"type": "CommitFailedException",
"code": 409
}
}

409 13V FSARIBEE DR L TVWE S, 7 — 72 H 1 — F >&¥H O snapshot-id Z HUfF —
requirements ZEDELTHI I v M. WS HIKIR CAS Y 74 L—FTF,

4.4.6 500 CommitStateUnknownException — REEDZE L LN

An unknown server-side problem occurred; the commit state is unknown.

409 & 500 DRERLIEZELN:

IR papit
409 a3y MIERICKKLE TRV NFATES
500 CommitStateUnknown 23 v FBIIL0KKR L7 HBHEIICU ST Fyv TS
PhH5EW ay FOZEBERAMECD X
E3r

Z4Lh3 Idempotency-Key v X D3FETE T 2 FHNCER L £ 5 (AR ZRATYT 5 20 Ec I3 RFER T I
Idempotency-Key O lsafe request retries 35 & U ServiceUnavai lableResponse DI request could have
been partially processed -:- a non idempotent request should only be retried by the client
when the Retry-After header is present) £ W5 iR AL £9),

4.5 4. 335¢

4.5.1 1#% E® securitySchemes

security:
- OAuth2: [catalog]
- BearerAuth: []
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This scheme is used for OAuth2 authorization. For unauthorized requests, services
should return an appropriate 401 or 403 response. Implementations must not
return altered success (200) responses when a request is unauthenticated or

unauthorized.

FORAIRFIC TZ2 DREIR 2 200 TIRS ) & 5 BEE 2RI EEIE L TR 3 (R RIRIPG IR .

SigV4 I% OpenAPI @ securitySchemes ICEFNTWE B A, (IHL AV TERLIFTIT Y MRE
ZANTA L LTERS ATV,

452 V5147 FEREETONT«

docs/docs/catalog-properties.md X D:

The following catalog properties configure authentication for the REST catalog.
They support Basic, OAuth2, SigV4, and Google authentication.

Property Default atid

rest.auth.type none none / basic / oauth2 / sigv4 /
google

rest.auth.basic.username / null Basic LA

.password

rest.auth.sigv4.delegate- oauth2 SigV4 BREICEE T 3535 A

auth-type X

OAuth2

Property Default BLLE!

token null Bearer token, token %>
credential DWW F N RHE

credential null client_id:client_secret JE3X

oauth2-server-uri vl/oauth/tokens REST A%#0%% OAuth2 525

token-expires-in-ms

3600000 (1 [R¢fE)

H—=NTHVSSIIHNE

token-refresh-enabled true

token-exchange-enabled true %3 % & client credential
flow I 7 + — LNy 7

scope catalog

SigV4

Property Default

rest.signing-region null

rest.signing-name execute-api

o4
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https://github.com/apache/iceberg/blob/main/docs/docs/catalog-properties.md

Property Default

rest.access-key-id / rest.secret-access-key / null
rest.session-token
client.credentials-provider null

BE: rest.auth.sigv4.delegate-auth-type (BEE oauth2)23/Rm35@ D, SigV4 I3HEMEITIE
B EMAHET T, AWS Glue ® IRC =¥ FKRA ¥ bD X 512lSigV4 TEH L7z LT, X
512 OAuth2 b—27 V2 #¥ 2 RO EEI N TV E T,

4.5.3 /vl/oauth/tokens DIFEHELE

EARAS () -
summary: “Get a token using an OAuth2 flow (DEPRECATED for REMOVAL)”

The oauth/tokens endpoint is DEPRECATED for REMOVAL. It is not recommended
to implement this endpoint, unless you are fully aware of the potential security
implications.

All clients are encouraged to explicitly set the configuration property oauth2-server-
uri to the correct OAuth endpoint.

Deprecated since Iceberg (Java) 1.6.0. The endpoint and related types will be
removed from this spec in Iceberg (Java) 2.0.

JEHERDIEH (Issue #10537 “Security improvements in the Iceberg REST specification”) :

1. JLFYOVPIIRBRYRY —ELWVOAUuth =Y FEA Y F2HELTVWARVWE, EXILTFY
v Tc—ERICE->TLES

2. FREABIE(MITM) - 2ARFEEN =2V 722 27 aF> LTLEW, OAuth 2.0 fE##iC
K3 5HkEICR 5

3. BAIARDEEL - OAuth —iRZ5H| L. SAML 7z 5N EHERKRL T3

HeLE XN 2 AR R 72 OAuth2/0OIDC 7 r o34 & (Okta, Keycloak, Authelia %) & B #H#
L. IRCH—=NHSRBAH—NOEHFEZYVDEET - 2 T3,

N—ay Hf k=
1.6.0 2024-07-23  JEHER{L (PR #10603)
2.0 RAE ke & BIBR 77

BREE D EET: Issue #10537 D~ A /LA h — & M1 (v1.7.0): Deprecate M5 (v1.9.0 or
v2.0): Remove t H D 52, U=/ — k¥ OpenAPI EXDINAH 1.6.0 THIEHE
RTrRILTWVWET, Issue IFEREEDFIHE., YAML/V Y -2/ — PRIERICRELZ L,
CIER T NEZTY, 2026 4 7 HFREA T Iceberg 2.0 (Java) 3KV V=T, =¥ KK ¥ b
' deprecated: true DEFFHRIFLTVE T,
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4.6 5. Credential Vending / Remote Signing

4.6.1 X-Iceberg-Access-Delegation ANy 4

name: X-Iceberg-Access-Delegation
in: header
description: >
Optional signal to the server that the client supports delegated access
via a comma-separated List of access mechanisms. The server may choose
to supply access via any or none of the requested mechanisms.
schema:
type: array
items: { type: string, enum: [vended-credentials, remote-signing] }
example: "vended-credentials,remote-signing"

ChFSTFINTHH>TERTIEH D £ A, [The server may choose to supply access via any or
none of the requested mechanismsj --- = NFERI N X D =X 20VThrriitss 2k
b, ENBRELBVZ L HERFT 20D 747V M ANy X ZiE-TH credential 2%& - T
CRWT =2 HIBELTELERDHD £,

4.6.2 LoadTableResult MR

## Storage Credentials Credentials for ADLS / GCS /S3/ -+ are provided through
the storage-credentials field. Clients must first check whether the respective cre-
dentials exist in the storage-credentials field before checking the config for cre-
dentials.

BSIERIIL—)L: storage-credentials 3% L WIER L — h T, config D s3.access-key-id FiZ LA
—HD T x— NNy 7 TY,

4.6.3 StorageCredential & longest-prefix-wins

StorageCredential:
required: [prefix, config]
properties:
prefix:
description: Indicates a storage location prefix where the credential is relevant.
**Clients should choose the most specific prefix (by selecting the longest prefix)
if several credentials of the same type are available.**
config:
additionalProperties: { type: string }

longest-prefix-wins L—=ILAHHEE SN TWE T, 1 DDT = TADBEEANT v M/ ar 7256

Wl: 7= XEATF—=2hHIar—2a ). FEFRE R 3 20— 7D credential 2% Z & 248
ELRRETTT,
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4.6.4 XD rbnEH
DOIRE:

GET /v1/prod/namespaces/accounting%lFtax/tables/paid HTTP/1.1
Authorization: Bearer eyJhbGciOi...
X-Iceberg-Access-Delegation: vended-credentials,remote-signing

L XK > X (vended-credentials #RE) :

{
"metadata- location": "s3://bucket/warehouse/.../metadata/00042-....metadata.json",
"metadata": { "format-version": 2, "...": "..." },
"config": { "client.region": "us-east-1" },
"storage-credentials": [
{
"prefix": "s3://bucket/warehouse/accounting/tax/paid",
"config": {
"s3.access-key-id": "ASIAIOSFODNNTEXAMPLE",
"s3.secret-access-key": "wJalrXUtnFEMI/K7MDENG/bPxRfiCYEXAMPLEKEY",
"s3.session-token": "IQoJb3JpZ2LluX2VjE...",
"s3.session-token-expires-at-ms": "1785000000000"

L 7R > X (remote-signing i:&REF)

{
"metadata- location": "s3://bucket/.../metadata/00042-....metadata.json",
"metadata": { "...": "..." },
"config": {
"s3.remote-signing-enabled": "true",
"signer.endpoint": "v1/prod/namespaces/accounting%lFtax/tables/paid/sign",
"signer.uri": "https://catalog.example.com"
}
}

ZDGE 7747 Y MESIADEY VT X MZDOWTPOST ... /sign ZWEO H—HE4 L7z URL/
Ny XeZIFWMoTS3 T 7R LES, IFATFVRMEIAWS JLTF oo vl e—tRIELEYE
Ao

4.6.5 BEEF*a1 V5T LEEH
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#ek (vending 72 L)

credential vending / remote signing &% b

x ¥ Y v (Spark executor ) iIcR@HODILEE
AR =Y VLTV y VAT 208D 5
AR TTF—I N LD ACL ZFREL T,
IVSUDRML—=JICEETIVEITHhIENT
INZTTHE

VLT VY X VIRETAY v b 2R R

S &a 7 RF—"TILEI « prefix B <5 @HD
credential Z#FEHANHT

2 ML=V 7 72 ZEEB S Z 0 7O EREH
T30, INLINATREE

prefix 22— 7"+ #ARR{S =, remote signing 7
527547 M credential # €HEHIFLEW

AR AT 2 3ET L DRI

- StorageCredential.prefix + longest-prefix-wins —&/MER%Z O —> 3 VHIE TRR
- s3.session-token OTETE — FE@®D STS £ v < 3~ credential 2371z
- loadCredentials ® ?planld= — scan planning THhWH L7735 BRI credential X 31—

7ITES

+ loadCredentials @ ?referenced-by= — view #H7 7L ADEBRF -2 —N\HHBIET X,
(TTTF — TANDEEER % 5 2 312 view BRETO A7 7 & RFFA] ) % E3En[jE

KREERR: [ 2127 ACL DA 2SZBfiik ) & S BT RG22 & GBRAICE i £ 3
D5 RRAD Z DEHETHRINCEHA Y 2 EFNE Ao D A TL 7,

4.6.6 \N—2 3 VFERE

N—=Tarv N PR

1.7.0 (2024-11-08) loadCredentials —=> F7RA > #11281
BN

1.7.0 storage-credentials 7 4 —/L' K #10722

DIFHE(L
1.9.0 (2025-04-28)

AWS/GCP: ##(® storage

#12799, #12881

credential prefix Z ¥R — b

1.11.0 (2026-05-19)

AWS/GCP: held storage

#15678, #15696

credentials ®EHY 7L v >

2

S3 remote signing (/sign)F X 512 < 1.3 R HFEL. vending &DEICHD £ LT,

4.7 6.GET /vi/config— 71 NEV T RdIT—3>

4.7.1 BRIEF GREMICEE)

All REST clients should first call this route to get catalog configuration properties

from the server:--
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- defaults - properties that should be used as default configuration; applied
before client configuration

- overrides - properties that should be used to override client configuration;
applied after defaults and client configuration

defaults — 2754 7> FN&E — overrides (W 5)
OEEIR T HoH

 defaults: 4 —NDIRRK, 774 7V "B EEETE 3,
- overrides: 4 — DM H, 774 7 I EEETERY, >RILFTFFYFTERENTF B
(58% U 7= UM (warehouse, prefix. FileIO R34 5 X%) % &< 5Fh.

D f: TAn override might be used to set the warehouse location, which is stored on the
server rather than in client configuration. |

4.7.2 endpoints 7 r —JL F & & B E#ERET

The catalog configuration also holds an optional endpoints field: - If a server does
not send the endpoints field, a default set of endpoints is assumed

FEZUZ"<HTTP verb> <resource path>" (22 1> TKXY]3),
HREICRESNS T 740 by (14 1HE)

GET /v1l/{prefix}/namespaces

POST  /v1/{prefix}/namespaces

GET /vl/{prefix}/namespaces/{namespace}

DELETE /v1/{prefix}/namespaces/{namespace}

POST  /v1/{prefix}/namespaces/{namespace}/properties

GET /vl/{prefix}/namespaces/{namespace}/tables

POST  /v1/{prefix}/namespaces/{namespace}/tables

GET /v1/{prefix}/namespaces/{namespace}/tables/{table}
POST  /v1/{prefix}/namespaces/{namespace}/tables/{table}
DELETE /v1/{prefix}/namespaces/{namespace}/tables/{table}
POST  /v1/{prefix}/namespaces/{namespace}/register

POST  /v1/{prefix}/namespaces/{namespace}/tables/{table}/metrics
POST  /v1/{prefix}/tables/rename

POST  /v1/{prefix}/transactions/commit

COEB BB T, endpoints 25V — N view B scan planning % credential
vending 3P R—FLTWVWERW L EL RSN E T HCERIL viewRIVRERA Y FE1DT
HEWLWT—/NIS endpoints ZHTEBIBEDNHDET (77 4L bty M view BEENR VT

@)O

4.7.3 L AR ZH({11%D example D £ %)
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"overrides": { "warehouse": "s3://bucket/warehouse/" },
"defaults": { "clients": "4" },
"idempotency-key-Lifetime": "PT30M",
"endpoints": [
"GET /v1/{prefix}/namespaces/{namespace}",
"GET /v1/{prefix}/namespaces",
"POST /v1/{prefix}/namespaces",
"GET /v1/{prefix}/namespaces/{namespace}/tables/{table}",
"GET /v1/{prefix}/namespaces/{namespace}/views/{view}"

CatalogConfig @ required I defaults & overrides M, endpoints & idempotency-key-lifetime i
optional T3,

4.7.4 idempotency-key-Llifetime

Presence of this field indicates the server supports Idempotency-Key semantics
for mutation endpoints. If absent, clients MUST assume idempotency is not
supported.

endpoints LA U714 =ILRDFEE=TANEV Tt DEFT X —>T7,

4.7.5 prefix ERILFTF >+
AR EDEFRIELIZTEZ >R RBRVWDDTT (HXL)

prefix:
name: prefix
in: path
schema: { type: string }
required: true
description: An optional prefix in the path

EEATE/I-H=E:

- prefix |& path parameter T required: true (XX RIZR 312223 A %) 722 description (&
“An optional prefix”

« /vl/config FEVF2s prefix ZHLSH 20, 2O £5 config ZHNT J OB TS H 5

« /vl/config iZ ?warehouse= Z3ZIFHX D, 404 1ZWarehouse provided in the warehouse query
parameter is not found

BYNBTILFTF bO70— ((EHOHED 558 < RS2 HEHD -
1. 7947 b23GET /vl/config?warehouse=my_warehouse % L%
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2. % — 323 overrides 1Z prefix Z A AL TR $ (Fl: {"overrides": {"prefix": "ws/tenant-a/wh-

123"}})

3. L7 24 7> MiEEY 7 R k% /vl/ws/tenant-a/wh-123/namespaces/. ..

W2iE5

KREEER: Tprefix 3~ F 7Y PHTH 2 HE T 2 2 GLkiE OpenAPI MIZ 222 b
i-b}/u“c L7z EERIESERBIC prefix DBMRZE T —NREICERTWVWE T, prefix iz /

2D oML BARRIIIIRL TVEE Ao

4.8 7. =N\ K Scan Planning

4.8.1 558

ﬁ:ﬁb\ @%{

TERICAST=D? A2TW3, 1.7.0 (2024-11-08) T OpenAPI I
BN (PR #9695, dev ML @ [VOTE] 242 CTiEX
<—3)

BRIIHZID? HB. 1.11.0 (2026-05-19) TS 7> hREH

5% (PR #13400 + Spark #i & #14963)

HAREN (1.7.0) 5 RAXRE (1.11.0) FTHW 1 FE 20 o TH D T DIHEEED R < TEERIZ D 5 53 Java 7

A7 NEERLVIRAERE 572 2 LT AN E T,

N—Ta v HAS N

PR

1.7.0 2024-11-08 OpenAPI: Scan
Planning Endpoints
BN (RO A )

1.10.0 2025-09-11 REST:
request/response
models and parsers

1.11.0 2026-05-19 REST Scan Planning
Task
Implementation

1.11.0 2026-05-19 Spark: Enable
remote scan
planning

#9695

#13004

#13400

#14963

4.8.2 BEEEH

1.11.0 @V YV —2 7 a ZPiED T Z IR TV E T,
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L1L.OWREST A%k v 7a t alpBAIh TR RLDEELFIELX T, Remote
scan planning (PR #13400) 134 &0 74—\ 7 =7V AF ¥ %75 L, filescan
task ZEHERA MY —2 Ny 7325 Z L ZAREICT %, MAIIFETDISIT Y B EDT
71 I EHRUHHIETT 5 7-8%IC manifest list £ manifest ZBS TRIELEITNIES %
M o7, server-side planning IC&D. I 517> FMIBET B scan task DH % ZITH
D, driver DXEVEBZERL. VT IO VISEBNGY—N\Y 1 FRE(LZTEEIC
T3,

Zhud 06-operations.md TS TX X F—KMBEKT 2 & 27 54 7 > Ml driver 2358 & W 5 i
FIFEADOZO RN LRILDIRET T HERIGE (expire_snapshots &) THAL T2 LoHH FHAT
L7z,

L11L.0 XSSP BEML TV T

- incremental scans N OHL3R (#14661. Structured Streaming [Ai7)

« XAF—=2F7—=T )L (history, snapshots &) ~\DHLE (#14881)

- per-table override (#15572) - ffjll7—7Ah3H & a7 L~)LD mode 4 7'~ 7 +ARE

- scan-planning-mode % LoadTableResult |C (#14867) --- 7 5 4 7 > b3 probing ¥ I HANTH]
nz

- scan planning L XR> RIZX b L—UF85EEHR (#15524)

483 XAF—bF> Y

POST /plan
— 200 { status: "completed", plan-tasks: [...], file-scan-tasks: [...] } — [EHi5ET
F— 200 { status: "submitted", plan-id: "..." } — JEFE, &~
L— 200 { status: "failed", error: {...} } — L

GET /plan/{plan-id} (R—1V %)
— { status: "submitted" } — HR—VYZ
— { status: "completed", plan-tasks: [...], file-scan-tasks: [...] }
— { status: "cancelled" }
L— { status: "failed", error: {...} }

POST /tasks { "plan-task": "<opaque>" } — 7% plan-task % file scan tasks (ZJERH

DELETE /plan/{plan-id} = RENWZR - T IR F v v
TR DIE:
FA “cancelled” status is considered invalid for this endpoints (POST /plan ® L 2K >
2 LT0)

- IResponses that include a plan-id indicate that the service is holding state or performing
work for the client ]
FCancellation is not necessary after fetchScanTasks has been used to fetch scan tasks
for each plan task..
Requests that include both point in time config properties and incremental config
properties are invalid |
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06-operations.qmd

4.8.4 PlanTableScanRequest DEH 7 r—JLF

74— R A

snapshot-id point-in-time scan H

select BRI 22F—< 74— F

filter 7 4 LA

min-rows-requested B FTH-TEFITIEAEWV (TTtisnot

required for the server to return that many
rows -+ The server can also return more rows
than requested))

case-sensitive BLE true

use-snapshot-schema BEE false, 'When time travelling, the
snapshot schema should be used (true).
When scanning a branch, the table schema
should be used (false). |

start-snapshot-id / end-snapshot-id incremental scan M (start (3HkBY. end 38
1))
stats-fields IRt 2R L TIEL W 4 —IJL K

PlanTask @ E#: 'An opaque string provided by the REST server that represents a unit of
work:-- This allows clients to fetch tasks across multiple requests to accommodate large result
sets. ]

FileScanTask.residual-filter: T'If the residual is not present, the client must produce the
residual or use the original filter.

4.8.5 scan-planning-mode — Y —N\HE—FZEHITE S

+ scan-planning-mode: Communicates to clients the supported planning mode.
Clients should use this value to fail fast if the supported scanning mode is
not available on the client. Valid values:

— client: Clients MUST use client-side scan planning
— server: Clients MUST use server-side scan planning via the planTableScan
endpoint

ChISBEVRETY, server ZIR$H 2 2R L Tid. 27 54 7~ Mid manifest Z HO Titdr 2 & %
FINFRBA. COBREN D> TEUDH T B Za I BHNF Y Z(THIL RV F 2V T4 &
B)VERAF Y YT 7V ICHDIAAR, IFAT Y MMCEDIART—R2DEERADND Z2IET S 2 —
AT — ADILL F 5

4.8.6 T XATLDORERR

[&EREH: Iceberg Java 1.11.0 (7 74 7 > b 5% + Spark fit&)
REERR | ZR1EHR:
+ DuckDB (duckdb-iceberg) i 2026 £ 5 AR TANE (Issue #977 A — 7 )
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https://github.com/duckdb/duckdb-iceberg/issues/977

+ Pylceberg I% 0.11.0 T REST scan planning Ic¥3i6 (RHADA. async i&5%kK) — 05-engine-
support.md

49 8. T5—LRAKRUX

4.9.1 IcebergErrorResponse — 49 error T3y F&hd

BTOIE2xXX LAEY R TROFICKR D £5:

{
"error": {
"message": "The given namespace does not exist",
"type": "NoSuchNamespaceException",
"code": 404
}
}

ErrorModel @ required (& message / type / code, stack (string Ft%l) ! optional (ARFE TR LW
DHEH)

S HBEES X ErrorModel ZHTIRT Z L M4 E1Z243 {"error": {...}} T v 7L
%9,

49.2 FEXTF—HXJ—F

a—F B DH =i S Vo4
400 BadRequestErrorResponse FIEZ Y 7 TR b, ANA]
unknown up-
dates/requirements
I3 400 WE
401 UnauthorizedResponse K% EEEAEIRES
403 NotAuthorizedException HEFRAE ANH]
404 NoSuchTableException  SRMIFEL W ANA]
&
406 UnsupportedOperationExcepililoe server does not A
support this
operation J,
planTableScan % Cffi
409 CommitFailedException 2 DDEMERFDO(T XHRIC & %
/ )

AlreadyExistsException
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a—F R i RN Vb4
419 AuthenticationTimeoutExceptian > #ARYIN, 7272 7]

L7401 SHOULD be

preferred over this

response type on

token expiry
500 CommitStateUnknownExcept @rs v MiREEFREH e ]
503 SlowDownException request could have  Z&ffff =

been partially

processedla non

idempotent request

should only be

retried when the

Retry-After header

is present
4.9.3 409 D 2 DDEMRICER
AR =S papl!
updateTable, commitTransaction, CommitFailedException--- 7—7/1FHo—F —
replaceView oy Vs requirements FEE - U + 5

4

createTable, createNamespace, AlreadyExistsException --- DN 2 & Y01}
renameTable, registerTable A DS BRI AR

4.9.4 429 3TFTELAHWV

T#RICIF 429 Too Many Requests EZRI N TWEHR A, L — FHIRIX 503 + Retry-After
(SlowDownException) THIL T 2 DI D ERIT T, FEEIZ X - TiE 429 ZRTATREMED H D F 553,
I 7 5 4 7 > M 503 ZHIRFFL £ 55

4.10 #iE: REST Compatibility Kit (RCK)

open-api/README.md X D :

The REST Compatibility Kit (RCK) is a Technology Compatibility Kit (TCK) imple-
mentation for the Iceberg REST Specification. It comprises a series of tests based
on the Java reference implementation of the REST Catalog that can be executed
against any REST server that implements the spec.
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https://github.com/apache/iceberg/blob/main/open-api/README.md

The RCK accommodates diverse implementations through configurable test be-
haviors, acknowledging that “not all behaviors are strictly defined by the REST
Specification.”

1.7.0 TS £ L7 (PR #10908),

C @D not all behaviors are strictly defined1 £ W5 Apache BRDREMISEET. prefix OEKR
D &S5z, AEHFBERNICKEROEEFZLTVBEELNEFEETS L 2HN T TV, hxn sk
T DEFENPLE T HRAFRIIZ ZI2H D 5,

4.11 KEEREI1E

—_

Hive Metastore DBt (Thrift/JVM 47H, v v & > JTH#) --- Apache O—XIFHITIX
HohbF Ry X —7u 7k,

2. Hadoop catalog MR % REST catalog Q& L TES 2R KA,

3. prefix=IFTF> FBEWVWSHAR - gD 5 B0 2 BOHEANCE £ 5,

4. prefixic / ZEH5N 3D - (LHEDSHRE T,

5. Idempotency-Key H' CommitStateUnknownException S8 L TEA I NI W 5 KB fobF i
BET 2R KR ORI RIE R,

6. credential vending ®TA %204 ACL N4 /INAPBSLE1EIE - N3 O S HETHAT 2 fim
RFER,

7. function BT Y FRA > k& SQL UDF spec (#14117) DRAR - Wi & #8 S PRAGLR IS A
£l

Ao

8. iceberg-rust @ scan planning ¥ SRR --- KR,

4.12 H#

—R1&#R (Apache Iceberg 23X)

+ OpenAPI fEERAfA: https://github.com/apache/iceberg/blob/main/open-api/rest-catalog-
open-api.yaml

- Swagger UI: https://iceberg.apache.org/rest-catalog-spec/

- open-api README (RCK): https://github.com/apache/iceberg/blob/main/open-
api/README.md

- H#ESE / REST catalog ® ¥ 5: https://iceberg.apache.org/terms/

- Axur7a7 4 GEE: https://github.com/apache/iceberg/blob/main/docs/docs/catalog-
properties.md

« YUY —x/— I https://iceberg.apache.org/releases/

- Issue #10537 (OAuth % 2V 7 4 k) : https://github.com/apache/iceberg/issues/10537

+ PR #9695 (Scan Planning f1:kk) /#13400 (52%%) /#14963 (Spark #i&)

- PR #11281 (loadCredentials) /#10722 (storage-credentials #F#E{t.)

+ dev ML [VOTE] Scan Planning APIs: https://www.mail-archive.com/dev@iceberg.apache.org/msg0762¢
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+ dev ML [DISCUSS] REST: Scan Planning mode: http://www.mail-archive.com/dev@ice-
berg.apache.org/msgl12158.html
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5 04. h2 O EEDLR

AERAER: 2026-07-17 / L% JFI (A= vy MK - contributor #1) 13 GitHub API TR

03-rest-catalog.md TH7ED . IRC HkICIFN— 3 B EH %A (info.version: 0.0.1 DE F),
22> Apache HE& 23 not all behaviors are strictly defined by the REST Specification] & % T
WET, L7ehdo THERRERE | Z BB —OFUETIES Z L 3 TEEHAA P F 2 X ¥ FTIEHERERAT

L %5

5.1 L&k

5.1.1 —&

RULERE L 5 1 £ > R, credential vending & view ORIET T,

24k AL RE EL A e vending View
Apache 0SS (wx—  Java Apache-2.0 O O
Polaris RRH D) S3/GCS/Azure
Project 0SS Java Apache-2.0 Osigning+ O
Nessie assume role
Lakekeeper 0SS (Fififx  Rust Apache-2.0 ORbBRR O
HY) (S3
signing+STS,
ADLS SAS,
GCS)
Apache 0SS Java Apache-2.0 O O (1.3.0T
Gravitino S3/GCS/ADLS/0S8gical view)
Unity 0SS Java/Scala Apache-2.0 X
Catalog 0SS
Databricks ~<%x—Y K 7 O (Foreign O (MV i
Unity V3ARA]) preview)
Catalog
AWS Glue ¥t =Y K [ELE! O Lake X
Data Catalog Formation #%
£
Amazon S3 <t —=I K 5 H ¥ x 4747 X
Tables endpoint Tl
X&EaL
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LS AL RE L A e A vending View
Cloudflare RS k! O (token# 1
R2 Data PR % k)
Catalog
Snowflake ~tx—Y K ELE! O O
Open
Catalog
Hive 0SS Java Apache-2.0 X FRAE
Metastore
Hadoop 0SS Java Apache-2.0 X
catalog
JDBC catalog 0SS Java Apache-2.0 X O
Apache 0SS Java Apache-2.0
XTable
5.1.2 {T#R#EH -ER3E - 1EFRETE
FE REST #&4il B RBAC/~1LF7F > b
Apache Polaris & (IRC DA OAuth?2 O catalog/principal
client_credentials, role ® 2 Jg
OIDC
Project Nessie experimental, OIDC/Keycloak, CEL v —nv
branch 35 URI &  OAuth2
%
Lakekeeper (772 L#ElN—2 32 OIDC/OAuth2, K8s O OpenFGA,
Y DORAMFLR L) SA., Kerberos %L project — warehouse
Apache Gravitino H(RILFT—T I tx+ Simple/Ba- O Ranger i,
view EFIFIEFIHEBE  sic/OAuth?/Kerberos metalake F&J&
i)
Unity Catalog OSS HAIDER - OAuth2/01DC 3 JEHERR
UniForm 28D
Databricks Unity Managed Iceberg ®  OAuth2/PAT uC
Catalog HRAHE T
Foreign/UniForm (&
FLALD &
AWS Glue Data H (view API - SigV4 O mb#EN (LF 17/51
Catalog RenameTable % L. L~RL)

Amazon S3 Tables

Hi—PR&E namespace.
M H prefix /catalogs/
{chH

#i (CTAS RaJ =
stage-create 7% L.
view JEXTIE.
purge=false A~HJ)

SigV4 (OAuth F=])
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F4E REST #E#il FoR RBAC/~1AFF7F b
Cloudflare R2 Data  EGE Bearer API token token 2 a2 —7D & (HH
Catalog 1))

Snowflake Open Polaris %4l Polaris %4l Polaris RBAC +
Catalog Horizon

Hive Metastore REST T/ W (Thrift)  Kerberos 55

Hadoop catalog REST T\ X

JDBC catalog REST THW DB &8 X

Apache XTable h2OJTIREL (X -

R T — RZHER)

5.1.3 BAECIRNR

FA PRAAEE - BT

Apache Polaris ASF TLP (2026-02). contributor 156, 4EfH
2,100 commits (55 35%I3R v k. AR 1,356)

Project Nessie KEIART (FROABEa I 245,55
21231 No 2K 85%1idK » b)), Dremio F&
72 PSR BT L AR R

Lakekeeper v0.13.1/ pre-1.0, star 1.4k, REO72%. &

Apache Gravitino

Unity Catalog OSS

Databricks Unity Catalog
AWS Glue Data Catalog

Amazon S3 Tables

Cloudflare R2 Data Catalog
Snowflake Open Catalog

Hive Metastore

Hadoop catalog
JDBC catalog
Apache XTable

RIKAFEFIEL

TLP (2025-06). v1.3.0. star 3.1k,
Uber/Pinterest %/

LF Al&Data sandbox. v0.5.0. API % & BH
T

GA (Icebergv3 3 GA)

GA

GA (REST & 2025-03~). BEE) compaction &
#ON

open beta (GA kKi&)

GA, T=ELHHREEICREIO—-X (T30
M T2 050, ANGIEHRETREFELL
L

S3 TfEb®, 2.0 T deprecate $2%H H

#3E, Hadoop catalog D#ERAKE
incubating @& %, 0.3.0-incubating
(2025-06)75 13 4BV V=% L
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5.2 FEREDFH

5.2.1 Apache Polaris — TLP Z¥:&E& (RADZE1L)

2026 £ 2 AiIc Apache Incubator Z2% L Top-Level Project b U ¥ U7z, (EfE/R2EZEHIZARY
—AMTRVES> TE D AREHFIZHE—DOHMUIMEL ¥ A, FiLZHK.)

V) —RBEPHERA IV 7 =B LU TWE T (-incubating %7 1 v 7 253 1.3.0 THKbD D, 1.4.0 X
BEDS TLP VU —X) -

N—=Tav HAt

1.6.0 2026-07-09

1.5.0 2026-05-18

1.4.1/1.4.0 2026-05-01 / 2026-04-21

1.3.0-incubating 2026-01-16
1.0.0-incubating 2025-07-11

B EA: star 2,014 / fork 485 / €88 contributor 156 / &3k 365 H 2,100 commits (5
5 744 = 35.4% |& renovate R b, AfIF 1,356) / Eix 365 HD 2 =— 7 {E& 106 / &%#& push
2026-07-16,

Ry FZ2BRWTH AR 1,356 23 v b - 106 ApB5 L TE D, RRIIRERICER TS (Nessie & idxt
HEF)

Generic Table: 3k Iceberg 7 — 7L (Delta, CSV %) 1k 5 beta ##E, Iceberg REST X 35T
Y RERA > b /polaris/vl/{prefix}/namespaces/{ns}/generic-tables,#il#75% <. Schema/Partition
spec ZHiz7zuv - a3y FEEEE L - BEIAE (drop & recreate) - credential vending JExd
o

EHREE: 1.5 T Polaris-Generic-Table-Access-Delegation ~ v XiZ & % vending #E5R2S A
-7z @ Snowflake DFLIRAIH D % 523, 23K docs D Ivending FEXTIE ) & W 5 fillfyELIR &
BUWEVET,

ZZRIIAXY—X 32D 3 D2LHRVMESTWVET (5D

v —2 H{st

Polaris =7 w2 2026-02-19
Incubator 27 —&AR—Y 2026-02-15
Incubator vy =7 r—% 2026-02-18

%% 2 213AL incubator.apache.org RTOBESFRE T, 02-18 25 ASF HEX DR
H. 02-19 37 vy =2 MIOEHIHTH 2 AlRetEps @ & bk 325, board minutes
ZHERBLTVLEVOMETEXEA AREHFZIHMNZ 1 DIXHEL T BVEVWDFEE
HEXLTRHLED,

BBAT—RAR—I1F12026-02-15 Graduation as TLP.) * BEER THREHEL TEH D,
projected (FE)DHEHLFZREZHD FEA (R—IELEMKLTOH),
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https://polaris.apache.org/blog/2026/02/19/apache-polaris-graduates-to-top-level-project/
https://incubator.apache.org/projects/polaris.html
https://incubator.apache.org/projects/

5.2.2 Project Nessie — lPolaris [C#i& TN THELEIIFRFL TLAEWL

CIHBRBBBINPITVATT,
2024 FE 0 iE (BigDATAwire, Dremio newsroom)!d Dremio CMO ®'We will treat Polaris as

our catalog and we will merge Nessie into Polaris)Z5[H L. Nessie I& retire hd izZ2 %L
Joo L2 L 2026 4 7 A OFERNTHTS:

« TV VU —20.108.2 (2026-07-17). Eix b #kii < v F
- archived: false. /& push FHIEH Y H
« Nessie NI ¥4 FiZ Polaris NOFEE BEIEOHEIZ—%4 L

FRRLEGERIE VWS EEERERF A, L 365HO 2 I v 1,652 D55 85.2%
(1,407 #) ' renovate Ry T, ABDIAZT Y MI 245 % L3 EE 1 NCEFLTO
%3 (snazy 23 212, % D 2B T 33), 2 =—271E&1% 22 A (Iceberg 270 ® 1/12), YU —2X
HE BVOR. KEFEEHZBEVV—IALTWRHTY, — 07-ecosystem.md

Nessie HH DA 7 F v ¥ 2D KRB retire Tld7z £ 'Nessie D#HE (H & 1 7' L X)L versioning,
Git-like t=> 74 Z A RV FT—=TN S H T2 a )% Polaris AV FJEa—bF3ERET
H Y WEIHHERTHET T

R Ao )X Dremio fllOFEICESCHETH D, 2026 F 7 BEST Nessie (37O =
reLTESELTWVWET (archived TIEH L UV — 2 kR,

LALGERIEIIEZEF A AIDa I v MIEM 2454 -5EE 1 ATH D, bus factor i& 1 (L,
retire TN/ FEED TIA.MEE I L E 5 DB BWAFHE TS, ERICIEMTERBICIIES. EEICIED
BIRTFE—F1 TF, Dremio O¥I&AYE LS Polaris 123 2 L b BEAR e/ D U 2 7 13 HERT
T

Iceberg REST I (guides/iceberg-rest) : EE&FATIAARICTexperimental 1 BB T
WEFT, LY REA > Mid/iceberg, 7F >~ F 1% URI 12 {branch} |{warehouse} & TH A A F 3 (i
http://127.0.0.1:19120/iceberg/experiments|sales) --- Chid REST iR D24 prefix BET
I3 WRBHEIRT ¥, S3 request signing ¥ credential vending (assume role) (i /7 # i, Hlf: 7
— 7L ® base location & Nessie 235l L Z#H IZH XN F 5,

5.2.3 Lakekeeper

Rust 8T JVM %, credential vending 2% $ 75 L TV E 3. MR ERIZRVO T2, BE
VILFTFH2 MCIIEEIRB o kL £ 3

+ pre-1.0 (v0.13.1. 2026-06-30)

- AZy FREHLRE 2 HICEH (bus factor = 2)

- 2RICHBIOH-XRBFBAEALNED

* REST D EN—3 TV FRAL Y FERUDBEERDS. 2R docs ICHURS MV ICHE
ZELEWV
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https://hpcwire.com/bigdatawire/2024/07/30/polaris-catalog-to-be-merged-with-nessie-now-available-on-github/
https://www.dremio.com/newsroom/polaris-catalog-to-be-merged-with-nessie-now-available-on-github/
https://projectnessie.org/blog/2024/08/02/open-source-polaris-announcement/
https://projectnessie.org/guides/iceberg-rest/

5.2.4 Apache Gravitino

TLP Z#(2025-06-03). v1.3.0. star 3.1k. Uber / Pinterest DiRAREDH . Kerberos ¥ir3%F
<. BifZ Hadoop B & DA ERIGE OB D 5,

7272 U Iceberg REST service @ docs 5RINWNFT—TINES YIS 3>k view BERZIER IS BH
BBLTWVET,

5.2.5 Hadoop catalog 3ZAEFERFA

Javadoc #3Tatomic rename % 23K lrenameTable &K+ R — by BAZE L. dev@ML T Ryan
Blue 22THDFS AN (A=A FS. S3.—BRHNBFA TSIV FA 7)) TREE2THRW L T2.0TD
deprecate 2R MAEEHEFATT,

Z 4 Ol-architecture.md € &7z Ak Dz (File System Tables /3% deprecated. + 72 = ~
F A b7 Tld unsafe, v4 THIFRFE) & —HL £9. A—HDILDE—F 1 ZIREEUAATREDLHWVWTLS
&V, #EXEFIX JDBC catalog T3,

5.2.6 Apache XTable (3h 4205 DRETIZAL

Hudi/Delta/Iceberg MO X 27— ZE#ETF, CoW/read-optimized @ A%t (Hudi log file -
Delta deletion vector 1ZAR KB

KATHEICEFERL LRI
« Y U —2 0.3.0-incubating = 2025-06-04 (13 ¥ B EV U —X%L)
c a3y M EE0 H 10 /365 H 428 (55 6 MRy bo ARIIZ 36 . Iceberg X AR

1,387 #4)
« Incubation A D& 2024-02-11, 2026 £ 7 BB TZ incubating (1245 » H)

RYZX—HVOMEERZHSHE—-O 70y =27 bR ZORETH LRG0y 74 YOB[TY R
¥ LTI TN ETF— 07-ecosystem.md

5.2.7 Snowflake Open Catalog I3#REFICREI/O—X

N docs 23BHE L TW % 3 (GFGE

Customers who haven’t previously created a Snowflake Open Catalog account
can’t sign up for their first Open Catalog account.

New customers should use Snowflake Horizon Catalog for Apache Iceberg™ tables
and multi-engine interoperability with Iceberg.

Existing Snowflake Open Catalog customers who already have at least one Open
Catalog account can continue using Open Catalog and can create additional Open
Catalog accounts if necessary.

IEXX7% deprecation Tidd b FHA (docs i deprecation/EOL DFEIE 7 < BEFRER DA &
BT A7 ¥ MMEREBRINCEFRD . LA LEHRY A 7 v 73 TEE A
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https://github.com/apache/gravitino/blob/main/docs/iceberg-rest-service.md
https://www.mail-archive.com/dev@iceberg.apache.org/msg07006.html
https://www.mail-archive.com/dev@iceberg.apache.org/msg07006.html
07-ecosystem.qmd

REDODY: B 12OWT docs 13MOpen Catalog is currently free to use with general
availability. Billing will begin in the first half of 2026 © fkE D % % T3, HfEIX
2026 £ 7 AT FHEINIBLICEEE L THB D, docs DEFHRNDREMWOELELIHFHITE
A,

5.2.8 AWS: Glue & S3 Tables IZBI T KRk

AWS XN ERZA L TWET,

c HPIEHINT > ADBES — Glue endpoint (glue.<region>.amazonaws.com/iceberg) + Lake
Formation

c B—N\7y FOREDFREAEF — S3Tables + 1 7 4 7 (s3tables.<region>.amazonaws.com/iceberg)

BIREE: S3 Tables 41 7 1+ 7Hlld credential vending 1% AWS A3 F F 2 X ¥ MZFdibA
724\ re:Post IZKRHEIRE D H D T3 LRAHATNICHL S PoC THRAEL TL 2& W,

S3 Tables DH#IX > 7 F ¥ RIIZEKRLZE L LA H D £ — 06-operations.md

5.3 A—AILIBED LT (D compose 7 71 JLZEN{E L TEF(H)

#&3®: Apache Polaris B'&E 1. R= T Lakekeeper.

5.3.1 1ii: Apache Polaris —4#—EX ‘-B#)T—F XA +Fv T -AE DB FE

AR quickstart compose DEANAE:

F—t 2 AR= &

polaris apache/polaris: latest AR (8181=API, 8182=EH),
kE(kl% in-memory BEE —
Postgres A&

rustfs rustfs/rustfs:1.0.0-alpha.81  S3 H#f22 b 7(9000/9001)

bucket-setup amazon/aws-cli:2.35.21 N7y MERRDEWET

polaris-setup alpine/curl:8.21.0 catalog/principal/role/grant
% curl THBIERK

curl -s https://raw.githubusercontent.com/apache/polaris/refs/heads/main/site/content/guides/quickstart/doc
| docker compose -p polaris-quickstart -f - up -d
docker compose -p polaris-quickstart logs | grep -i client # EI®IEHWZIES

v

docker compose up 7213 T catalog - principal - role - #[R % T HEE L. it Spark &< >
R ERITHEARIBRENS CIZEHNICRTL 3. 20 [This setup is not intended for
production use. |

74 Version 2026-07-21


https://repost.aws/questions/QUhvqWn5ChS9yvhsjhql9xyQ/py-iceberg-in-aws-lambda-gets-403-on-s-3-tables-backing-bucket-glue-iceberg-rest-returns-no-vended-s-3-credentials
https://github.com/apache/polaris/blob/main/site/content/guides/quickstart/docker-compose.yml

REMNLIEA I site/content/guides/ Bl NI HERI compose 235 i SN TW5 Z & T3 (EMTHELE
TEsR) -

.it-setup, assets, ceph, cockroachdb, flink, jdbc, keycloak,
minio, ozone, quickstart, rustfs, spark, telemetry, trino

Keycloak ZEL T OIDC. jdbc T Postgres k#ift. Trino/Flink TRILFI I, L BRFERIZ S

FE S - guides/quickstart X rustfs:1.0.0-alpha.81, guides/rustfs i rustfs:1.0.0-
beta.8 LBUIN—=a3 2 &FEO>TWET, - apache/polaris: latest 13X ZEE XN TE ST,
1.6.0 #2213 KRFESR, HHMEHR L SEE L TL 72X W, - getting-started/eclipselink/
3BEFH (404) kLA 4 Fid jdbe (PostgreSQL) ICEME N Lz, VAl HOTIEIX
BEFEEA,

SREEDES (N3 assets/polaris/obtain-token.sh kD)

TOKEN=$(curl --fail-with-body -s \
http://polaris:8181/api/catalog/vl/oauth/tokens \
--user S{CLIENT_ID}:S{CLIENT_SECRET} \

-H "Polaris-Realm: Srealm" \
-d grant_type=client_credentials \
-d scope=PRINCIPAL_ROLE:ALL | jq -r .access_token)

« OAuth2 client_credentials, scope=PRINCIPAL_ROLE:ALL, realm iX Polaris-Realm ~\ v &

« 7 — M X b 7 v 7 POLARIS_BOOTSTRAP_CREDENTIALS: POLARIS, ${ROOT_CLIENT_ID:-root},
${ROOT_CLIENT_SECRET:-s3cr3t} (&F3IUld realm,clientId,clientSecret)

+ 3% /vl/oauth/tokens |3HIPRFE (03-rest-catalog.md &), Polaris % lalready deprecated

for removal due to security concernsj & L. 44 IdP Z#% L 7z realm Ti& HTTP 501 %X
LET,

5.3.2 2 {ii: Lakekeeper — Rust T JVM R, Trino/StarRocks [F##

examples/minimal/docker-compose.yaml: quay.io/lakekeeper/catalog + Postgres 17 + SeaweedFS +
Jupyter/PySpark + Trino 476 + StarRocks. #f#i% Postgres + S3 X k7M., Polaris &K b 1 4HEH W
(Postgres #78) T3 2%, Trino/StarRocks 2354172 & A - T2 DS T,

compose BEER latest-main % 7 = RIS FEBRT. VYV — X v0.13.1 & Z5I¥T
ED

5.3.3 3 fii: Project Nessie — &R/MERE I EFIBIICEE L

docker/in_memory/docker-compose.yml i 1 H—E XD, Git-like 77 > F 23723 7% S HRIETT,
7272 L REST & experimental,
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https://github.com/lakekeeper/lakekeeper/blob/main/examples/minimal/docker-compose.yaml
https://github.com/projectnessie/nessie/blob/main/docker/in_memory/docker-compose.yml

5.3.4 apache/iceberg-rest-fixture

24 (Docker Hub tags API SEjll) : latest(2026-04-29), 1.10.1(2025-12-22), 1.10.0, 1.9.1, 1.9.0,
1.8.1

latest(2026-04-29) A3 N— 3 3 > S 57 1.10.1(2025-12-22) X hEFLW =& —3 L
T WTATREME . & 27 B 6

TABIEHRIOERLBRV - 2 T ENRETT, LI LRI ARIAREHERE LTV 12 ED
32, README ZE#ERRALERD . 2D &S LATHERENIZEEL £ A GREER). L <5
&t 3 lintegration tests will delete data--- 113 RCK ((i&T X PRI AOEETH D, fixture 4
R = I NORFEE LRI L R TF,

7R LTAMAETH S C L &n g RREERLISEE T 5!

« README % 4 tulIceberg REST Catalog Adapter Test Fixture)
« YV — ZBLE DY open-api/src/**testFixtures**/java/. ..

- BIEDr > XEY SQLite JdbcCatalog (FHEEITE X X7 — X{HK)
o 4 A=V BN “fixture”

IEHER S VHIEIM DK ARELE L AL L TV 2 1Tl s oV —XEE BIEEDITARTHTX b
2P 2 S e B G

BIRTHOZTEAB (README + RCKUti Ls. java D53 T EMFE) -

CATALOG_ Ig/%i RN u__n %_—) n_n N — 1}%5 u_u % u.u A = /J\Yi,ﬂ:

IBFEHREE TS (__—- 2T % 72 CATALOG_IO__IMPL — io-implo #iJlE7z & io.impl 1272 D 38

NEI),
BRI TasT 4
CATALOG_WAREHOUSE warehouse
CATALOG_IO__IMPL io-impl
CATALOG_S3_ENDPOINT s3.endpoint
CATALOG_S3_PATH__STYLE__ACCESS s3.path-style-access
5.3.5 £Dfth

- Unity Catalog OSS: 2 % — b 2 CiEEE3 iR b FHE T I, Iceberg REST H'FAMD EAZOT
PENOLL N E & ST

+ Apache Gravitino: compose 35V = + VU gravitino-playground.#J 11 #+—t 2, 2 CPU /
8GB RAM / 25GB disk. i&Z#) 3~5 737, B\,

+ 257 F%(Glue /S3 Tables / R2) : R2 ¥ Glue ®/iceberg T REA ¥ MIFTI 21 —X&
DHEOD D XA, S3 Tables 1% LocalStack 3%t L % 3% Ultimate 7+ 7 (5{#)
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https://github.com/apache/gravitino-playground

5.4 #EIEH
54.1 FUFAA:EILTHRXMTREST h40O%5 %5 L7-\L) - Apache Polaris

quickstart 284 ¥ —t' 2 S DB A -ZE2BH 7 - P A+ T v ST HEHRERETHA L TINE
F, TLP ZFEEATHIRDY 7 7 L Y RAFEEWRAE ST THD ., BARIEDZDEEXREMEICH
b &9, Hi&jl compose &4 K i BREICT REBETONE T,

HEEBDESHF: Polaris quickstart — guides/jdbc Tikififk — guides/keycloak T OIDC — guides/trino
TINLFIZUI YV,

¥Hi: Rust E— 4 5V 0 X & vending D7REZEM T 574 5 Lakekeeper, Git-like 77 ¥ F 3%
Hi7 & Nessie ® in_memory 1 % —E X,

AHEHOMRGEIREE S Z Oz TR L TWE T,

5.4.2 >3 VFB: XEVILFTF > = Apache Polaris

TLP #xF > A, contributor 156 #4. catalog role / principal role ® 2 J§ RBAC. realm 2 X%~
NFT7F > 58k Postgres/CockroachDB »Nw» 7 x> K| Helm chart #2#t, K> #—HifthRE

~ o —

BRESI S,

- Kerberos % BtfF Hadoop &E £ D& H ¥ 7E — Gravitino (Kerberos it + Uber/Pinterest
DARFEFFE + ASF TLP), 7272 L IRC S~V F 7 — 7 )L tx « view Bix 2 IENIG E BHC LT W5 M

FHRTE 20 MERE,

* 1T FILARILDHNTF 2 ZDHEAT AWS il — Glue + Lake Formation, fif7 EHERRIE Z o
T,

- Lakekeeper (3B5ERiH R (pre-1.0. bus factor = 2, ARFHFHIL ), V 27 ZEN % 72 3%
U

543 SFVFCIUOFIORIR—=FRTEREEFHER-VL

Wi HELE R
AWS EiE EREORER S3 Tables H#&) compaction/snapshot &

FEEHME ON 72 D D3 K DAifiE,
7272 L CTAS FRFJ « view JEXIIG
ERGTHNCHE D AL Z 2 X B
HEIX > 7 > 20 fail-closed
MEzZL3HETs e

BEI Y - BBTHI2 D  Glue Iceberg REST + Lake 2025-11 oA &v 77 2571 —

BERANF VR Formation > a > Polaris/Unity % Glue
[N T AYY g

0SS Polaris L AL API D% % Snowflake Horizon Catalog Open Catalog I3 RBERICE

EEY—E XML BoO—X #i#d Horizon ~
HEIND
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Wi HEAE G
Databricks Hii» UC EIEhR Managed Iceberg 7 & IRC #%

HCHRAEEME GA. v3 B
GA, 7272 L Foreign Iceberg /

UniForm ZHI3FHAIMD EH
H2 vending FRI & W\ 5 JENFR
MR
F=2BE5HLHE&(TS LX) R2DataCatalog (=7'L 24 X open beta T GA K&,
PRENEZISUF =) RBAC & token 22— 7D &,
AFERAHE I
5.5 KHEEHIA
1. Lakekeeper ® REST H##EMN—3 Y eIV FRA Y FBEEDESK — Al docs icd V)
R PVIZHELHR L[V F 7T =703 3y FELEEEN X 7 0 7 HR TR,
2. Lakekeeper OFFRAEM - ANEHIFICE 0,
3. Polaris 1.5 ® Generic Table vending #ii5k --- Snowflake 7 1 7' @ lid & A3 docs @
'vending JERHEI AT EWVE S,
4. S3 Tables 2174 7T FRAL > kD vending HE - AWS RAcididm L. 23 2=74T
FRBEREH D,
5. Glue REST @ view / RenameTable 3% --- ¥ K — b —E 12V BRI IERISES TH 72
W,
6. Glue @ vending Ny #1##8 (X-Iceberg-Access-Delegation) --- AWS AN FF 2 X > b _LiZid
L,
7. R2 Data Catalog @ view 3G GA B — 1H#iz Lo
8. Gravitino @ remote signing ¥ (vended credentials ® A3 F(b) & ##ll RBAC €71,
9. Hive Metastore DIEHEIE(L --- Iceberg ANICIFEREFIIEEL £V A, [REST 25FHHELE
A &Y 7u 7 dk T, Apache Iceberg AXE A & v Z7OHEEES > F > V2 REL TV R
Ao
10. Nessie DRHAIEIFE --- 2024 D Dremio FF (retire Ti&) & 2026 4 D FERE(GHFEICHHFES)
DFELTBY AROEHABIRLET-D 8 A,
11. Polaris @ TLP 2%H --- Incubator *—3 2026-02-15vs i~ 71 7 2026-02-19,
12. apache/polaris: latest DR{E/N— 3 >, B X U iceberg-rest-fixture @ latest ¥ 1.10.1 OH
5 o R,
13. Nessie ®2F docker compose #ll (/guides/docker/ i docker run D &),
5.6 B

« Polaris TLP 2:3 7' 1 7°(2026-02-19) - ASF news - Incubator status
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https://polaris.apache.org/blog/2026/02/19/apache-polaris-graduates-to-top-level-project/
https://news.apache.org/foundation/entry/the-apache-software-foundation-graduates-two-open-source-projects-from-incubator
https://incubator.apache.org/projects/polaris.html

» Polaris quickstart compose - Generic Table - obtain-token.sh

- Nessie Iceberg REST guide - Nessie/Polaris 23X A% - BigDATAwire (retire i)
+ Lakekeeper compose - Lakekeeper storage docs

+ Gravitino TLP - Gravitino Iceberg REST - gravitino-playground
+ UC UniForm - Databricks Iceberg #4567 27+ 2

+ Glue Iceberg REST - Glue REST API f1:#k

+ S3 Tables OSS Hiffs

- R2 Data Catalog - Snowflake Open Catalog overview

+ XTable incubator status

- HadoopCatalog javadoc - dev@ deprecation AL v F

- iceberg-rest-fixture tags API - RCKUtils.java
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https://github.com/apache/polaris/blob/main/site/content/guides/quickstart/docker-compose.yml
https://polaris.apache.org/in-dev/unreleased/generic-table/
https://raw.githubusercontent.com/apache/polaris/main/site/content/guides/assets/polaris/obtain-token.sh
https://projectnessie.org/guides/iceberg-rest/
https://projectnessie.org/blog/2024/08/02/open-source-polaris-announcement/
https://hpcwire.com/bigdatawire/2024/07/30/polaris-catalog-to-be-merged-with-nessie-now-available-on-github/
https://github.com/lakekeeper/lakekeeper/blob/main/examples/minimal/docker-compose.yaml
https://docs.lakekeeper.io/docs/nightly/storage/
https://gravitino.apache.org/blog/gravitino-top-level-project/
https://github.com/apache/gravitino/blob/main/docs/iceberg-rest-service.md
https://github.com/apache/gravitino-playground
https://docs.unitycatalog.io/usage/tables/uniform/
https://docs.databricks.com/aws/en/external-access/iceberg
https://docs.aws.amazon.com/glue/latest/dg/connect-glu-iceberg-rest.html
https://docs.aws.amazon.com/glue/latest/dg/iceberg-rest-apis.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/s3-tables-integrating-open-source.html
https://developers.cloudflare.com/r2/data-catalog/
https://docs.snowflake.com/en/user-guide/opencatalog/overview
https://incubator.apache.org/projects/xtable.html
https://iceberg.apache.org/javadoc/nightly/org/apache/iceberg/hadoop/HadoopCatalog.html
https://www.mail-archive.com/dev@iceberg.apache.org/msg07006.html
https://hub.docker.com/v2/repositories/apache/iceberg-rest-fixture/tags?page_size=50
https://raw.githubusercontent.com/apache/iceberg/main/open-api/src/testFixtures/java/org/apache/iceberg/rest/RCKUtils.java

6 05. T Uik

SAEE#H: 2026-07-17 / Iceberg 1.11.0 (2026-05-19) B4

6.1 Bidrh (EE)

SR OHEIX SETERI L TOE T, TIEE) & T RMER I ZEE 2 v EBRIIH 2 2 EEL2 D -
D T IENEEER Y TCIC LD T30 TF,

AL RIR

(5#E3] NHY — 2 THIG & R

[BAREERG] K2V —XDIER G L BAGS

[REEE] V=ZABRODSBH o1z TFERBITIZ AL

XHIINI=UFH + V)—=RBEH +HR— R ZEECXAL £33, 2O EIE Trino - Presto -
Spark T# DR LB T L7,

6.2 ¥IUXR
VIV WL HE REST catalog format v3
Spark GA GA (MERGE/UP- 7547 FGA EHHEATVEH
DATE/DELETE, HIBEEC LICE
R—T4>av/A (FE)
¥ —~iEfb)
Flink GA GA 7273 IN- 25472 bGA  HOW
SERT/UPSERT
o)ao
MERGE/UP-
DATE/DELETE
?DSQL &L
Trino 482 GA (v1/v2) GA (MERGE®» 2774 7>hGA experimental
) (docs BHGL)
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AN WL HE REST catalog format v3
Presto 0.298.1 GA (v1/v2) GA 7P MERGE 7547 GA  HRTHILKEDN B
FExRE (Java). Y7 ETRYY
C++ I& INSERT — R
DH
Pylceberg 0.11.1 GA GAZZDHHINE 77470 GA  HmDHBIDEFTHEW
L (h&D)
Snowflake GA GA H—N+93147 GA (2026-05-07)
>k
Databricks GA GA (managed H—N+29347 GA (2026-05-28)
DH) >k
Dremio GA GA (ZVvDML) H—=N+9547 Preview
>k (Polaris x
—X)
StarRocks 4.0.1 GA INSERT 20&%. 27747 h &L (tracker
DELETE/UP- #63819 R7 ¥4
DATE/MERGE % >)
L
Doris 4.1.1 GA (v3 i id INSERT/CTAS & 27247~ F BB [preview
4.1.0~) GA, (3.1.0~)
UPDATE/DELETE/MERGE
I3 experimental
Impala 4.5.0 GA (v1)v2) IN- FVJU—=X (5.0 #HL
SERT/DELETE/UP- HiZ)
DATE/MERGE
(position delete
D, Parquet @
&+ MoR O &)
Hive 4.2.0 GA GA (ZV DML, 9347 bk+% &8 /preview
Tez #7H) —/\ (HMS REST (row lineage &
Catalog. 4.2.0) BiHlo¥+vv7)
DuckDB GA 1.4~ 7747 b FRIER
(CREATE/IN-
SERT/COPY)
ClickHouse GA (catalog ##% experimentals 27547 L TR
X experimental) 7354l (experimental)
(INSERT/CREATE
D H)
BigQuery GA GA (managed)  BigLake RHERD
/ BigLake Metastore (IRC)
external I¥&:#» GA
mhEH
Athena GA GA (MERGE, Glue ##H DV + row lineage
OPTIMIZE, (2025-11 %)
VACUUM)

81
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AN WL HE REST catalog format v3
Redshift GA (Spec- KEEEE (AWS Glue/S3 Tables ARHERR
trum/Glue/S3 docs ICHED A  #H
Tables) EDRL)

6.3 R4 —31D v3 i — BLEWVWZ —RIGIRTRE

FEATORBHEROMTEEIBEVE 72D . WD T—RIERTRIEL T L. HBRELT.BLMELD
AERBTRBRINOBRBRIBAZYDI T ickdbDTL .

6.3.1 Databricks — [FEE] GA

AMAEDERMNELS KRTWEER BT TLZ,

H HiRE

2026-04-09 Public Preview ¥ --- ['Today, Databricks’s
support of Iceberg v3 enters Public Preview |

2026-05-28 GA ®3R - [Iceberg v3 (GA): Native support
for deletion vectors, row tracking, and the
new VARIANT type across managed, foreign,
and UniForm-enabled tables. |

2026-06-17 docs Bk, Preview/Beta NF—% L
(Databricks & Preview #BEICHA/R 7 L% f5H1F
LEBNDH D ZDHEIZ GA L EE)

T HRE:

- xfJi5: deletion vectors / VARIANT / row lineage
- [BARBYIERES) : [Defaults, including write defaults and initial defaults, aren’t supported. .
unknown &, 7/ #¥EE timestamp, multi-argument transforms

SEHAHDIERTE (HE) -

+ Managed Iceberg ®&HEEAHR (SHifx > > > Spark/Flink/Trino/Kafka %> 5 & A])
- Foreign Iceberg I3 Databricks R T&AMDEA. credential vending JEXFIG. T REFRESH

FOREIGN TABLE ASA%H

s N=T12aVELRBNBIYI VEBRTDH GA, Databricks SQL #Z2H TIZIERIE
- v2 O position/equality delete (IS (v3 D DV iIxfit) - FHINEZHEEERAX v v 7

KERDBLEL: foreign Iceberg @ credential vending 1% 2026-05-28 @ 7' v 753 GA
bR 2% —7, REST API docs R—JI3IENIEE LTWET, docs DENDATREMD D D

FIHRIRT T
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https://www.databricks.com/blog/next-era-open-lakehouse-apache-icebergtm-v3-public-preview-databricks
https://www.databricks.com/blog/unity-catalog-and-next-era-apache-icebergtm

6.3.2 Snowflake — [FEE] GA\NZBI oD 5D v3EZFIAHHIIGER

=2/ =k BT docs DIFEIIFETIIBEHRIITL.

H A R

2026-02-06 AR > 2 > 5 D read 2 GA

2026-03-04 Iceberg v3 #~— b Preview

2026-03-16 SERT > 2 V5 5 D write A3 Preview
2026-05-07 v3 B GA --- T'Writes from external engines to

Snowflake-managed Iceberg v3 tables
through Horizon Catalog aren’t supported
yet) < Z DEFRTII write BiEH £ 72 Preview
o f-DTIEL Ligid

2026-05-26 NEIL > > write ' GA — read and write to
Snowflake-managed Iceberg v2 and v3
tables) < ZCT v3 HlhiEEH

BT docs (FAEARL) -

You can read and write to Snowflake-managed Iceberg v2 and v3 tables from
external engines through the Horizon Iceberg REST Catalog API

#Ell: Snowflake DU =R/ — FZRADIRMMICEDBVWI &, LR L EhLHH A
5 2 237 ZEDRRDFIBHAZ D E TR Kty £5, — 99-methodology.md

IRC: #—3(Horizon Catalog. https://<account>.snowflakecomputing.com/polaris/api/catalog) &
7947 rOmAR GA, 7272 LI — A3 % Dld Snowflake-managed Iceberg 7—7 )LD
HTI,

[BARE9FERE] : nested VARIANT, multi-arg transforms, table encryption keys, UNKNOWN
A in-place @ v2—»v3 7wy FJL—F. externally-managed v3 T® append-only stream

#HM managed T— TN DBEEIIEKA v2 (v3IZAT 1 V),

6.3.3 Dremio — [FETE] Preview

CCRIFRYHDBODBHDFL, LAV ) —RORBEH - ZFEMED, docs eEEAEDELN

TWVWEEATL R,
V=R Fik
ZL A Y —2(2026-04-06) &l Clships the latest V3 spec at GA . A&

'V3 support is now available in Dremio
Cloud ' full read and write support,

docs (GREFR) HH Lz “Iceberg v3 Preview” ¥ HAGL,
"Although v2 remains the default format
version in Dremio- -

docs B%&IL—ILICE D Preview ZBLE T,
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https://docs.snowflake.com/en/release-notes/2026/other/2026-03-04-iceberg-v3-support-preview
https://docs.snowflake.com/en/release-notes/2026/other/2026-05-07-iceberg-v3-ga
https://docs.snowflake.com/en/release-notes/2026/other/2026-05-26-tables-iceberg-query-using-external-query-engine-snowflake-horizon-writes-ga
99-methodology.qmd
https://www.dremio.com/press-releases/dremio-deepens-apache-iceberg-leadership-with-v3-support-new-community-appointments-and-polaris-momentum/
https://docs.dremio.com/dremio-cloud/developer/data-formats/iceberg/

Cloud & Software ®M%: Software (current/26.x)flld docs 1213 v3 DitidH—tIH D FEA. 7L
2V 1Y —2% Cloud IZfRE, — v3 I Cloud ®& (Preview). Software (&FKig{H/RXE(L,

IRC: ifi /71 GA, Dremio H& ® 7 % v 771 Apache Polaris A— X T, {DREMIO_ADDRESS}:8181/api/catalog
WIRCZY RARA Y MERBELET,

6.4 Apache Spark

6.4.1 HR— kF3f&k/N\— 3 > (Iceberg 1.11.0)

Spark iK#E FIEYR— 1 Ff&FR— b
3.4 End of Life 1.3.0 1.11.0 (&%)
3.5 Maintained 1.4.0 1.11.0
4.0 Maintained 1.10.0 1.11.0
4.1 Maintained 1.11.0 1.11.0

6.4.2 v3 7 e L DXL

B 7 HEHE HE AR

DV E&AH (F#528] 1.8.0~ PR #11561 “Spark: Write DVs
for V3 MoR tables”
(2024-12-06 merged)

DV s&HED (#:2) 1.8.0~ Core #11481, Spark il
#11657, 1.9.0 TlRewrite V2
deletes to V3 DVs | (#12250)

DV @ v3 77 =)L FEE) €59 write.delete.mode DELEIX
copy-on-write, v3 TH DV (&
BEITIXEHLNT. MoR Z8HR
BEIRLBEDH

row lineage Fi&ED [#32] 1.9.0~ #12836 (_row_id/
_last_updated_sequence_number
readers)

row lineage £ (BEE A [#:R] 1.10.0~ #13310 “Spark 4.0: Row

&)

84

Lineage support”, Spark 3.5

£ 4.0/41 TRRARDELD

(3.5 1% Scala rule
RewriteOperationForRowLineage.scala.
4.0/4.1 1%

ExtractRowLineage. java)
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¥ 7 H&HE HE AR

row lineage ® compaction  [F#5%] 1.10.0~ #13555, 7272 L PR % A bt s

R1F “Spark 4.0” BRZE. 3.5 TOR
TF IS KREEED

VARIANT &5AHD (F&EE] 1.10.0~ #13219, %K 3 variant \|

variant \| Spark 4.0+
VARIANT shredding £&A% [f:3] 1.11.0~. Spark4.1 D& #14297.ZH 7 7 £ )Lk

spark/v4.1/ D&, B D Spark

4.0+ L FEBVES DTHER

default values 5i&HE D EA [##:28) 1.8.0~ #11803
default values £FiAd4/DDL  [BAREIIENT ) TEd
BE
geometry / geography (BARESFERIS] (1.11.0) / 1.12.0  Fid
TY—UHEB RUU—2
nanosecond timestamps (BBTREYFERT t] RIS Not supported, 2— F %

TIMESTAMP_NANO @ case 23 <
UnsupportedOperationException

WZ%H %

multi-argument transforms  [BBREYIEXFIE] Spark3Uti L. java:
checkArgument("zorder".equals(transform.na
\\|

transform.references(). length
== 1, "Cannot convert
transform with more than one
column reference: %s") ---
zorder UNDEHH F LERZ
BARRIICIER

6.4.3 E 1: default values (M R— FEILICRX TEIFHEL
1.11.0 ® Y Y — & 7 — izl Add schema conversion support for default values (#14407)1& » D ¥
J.LAL:

« &4 L “Spark 4.0: Add schema conversion support for default values”, Z 5 X
TypeToSparkType.java D& = A ¥ —IEH# 13

« 1.11.0 2 Z'® Spark3Util.java ICA FRAREL 3

throw new UnsupportedOperationException(
"Cannot add column %s since setting default values in Spark is currently unsupported");

+ 1.10.0 i2'Throw unsupported exception for ADD COLUMN with default value (#13464),

—> D)=/ = bFDXELETZHT LRFZRV/EX I, DDL TD default BREREKAL LTFRAT
EL
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6.4.4 E 2: geometry/geography ¥ —FBHIEHMEZ L

+ 1.11.0 % 7 @ spark-getting-started.md: geometry | | Not supported

« —J7main @ spark/v4.1/.../TypeToSparkType.java i& case GEOMETRY: % $FD

« PR #17073 “Spark 4.1: Read and write geometry and geography values in Parquet”.
merged 2026-07-08. milestone: Iceberg 1.12.0

- I=DBBEHBRIVI - SHEBRATEXFEA, (v 2FA+ VY —RFAIOMAGITT,

6.4.5 #R: Spark DA™ docs A v3 [SIEVLVD LT LWL

& T fil el

spark-writes.md 1.11.0 4 TH DV / row lineage / variant /
format-version ® &M 0 . Spark O F2FH
XIAARF 2 XY MR VI IZTERITBEVDWN TR
W

spark-ddL.md default values "D E K7z U (FEFRZIERIL72 D
. ZFDEDRED W), transform —E& T H—
518D A

spark-queries.md _row_id / _last_updated_sequence_number X % 7
— & 55 L0HE 7 L (1.9.0 T reader EEE A
ZDIZ)

v3 DEERRIZVI—=ZX/=F + PR Y =XA=FOLARILTIZ+9ICEHAIETTH A—F—MmEIT
docs IZIFFV2DEFHRESTNTVET, CHHELIKFAEDHERDO—DOTT,

6.5 Apache Flink

6.5.1 HR— kF3f&k/N\— 3 > (Iceberg 1.11.0)

Flink K7€ UICTR. =3 S

1.19 Endoflife 1.6.0 1.10.2
1.20  Maintained 1.7.0 1.11.0
2.0 Maintained 1.10.0 1.11.0
2.1 Maintained 1.11.0 1.11.0
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6.5.2 EFiAHII Spark & D3k

INSERT INTO / INSERT OVERWRITE / UPSERT @&, MERGE / UPDATE / DELETE @ SQL (&

HHFELEA,

UPSERT X equality delete X\ — 2 (write.upsert.enabled. v2+), exactly-once {¥F = v Z7KA > b
THHLR, DynamicIcebergSink i% 1.11.0 K#s5 T experimental,

6.5.3 v3 HJ1&&E

B 7 HRE H7E R

DV &&1AH (F#:2] 1.11.0~. Flink 2.1 #14197 , ZHE 7 7 L VI
flink/v2.1/.../sink/

DV (equality delete Zif) (#&:2] flink-writes.md:
l'convertEqualityDeletes()
converts equality deletes to
deletion vectors (requires
equality fields and table
format version >= 3) |

DV &&HED €3 Flink [E#H @ DV #iAHD % i
NBNHAY =274 L, Core
#11481 #EHTHERE S 2 AIRETEDS
W2t Flink LARILOSERFE L

row lineage F&HED (FEs2] 1.11.0~ #14148

row lineage ® compaction  [f&3] 1.11.0~ #14149 “Preserve row lineage

Rz in RewriteDataFiles”

row lineage £ (BEE A  [RHE:T] Flink sink 235§ % £ bR %

&) NRY =27 L

VARIANT 2RV —ZAFLHFE Ed

default values 5i&E D E B [F#:2] 1.8.0~ #12072, defaultReader() %3
field.initialDefault() =&

default values £&:A%/DDL  [REE:R]

geometry / geography (BAREYFESTIG] #IFE 7 Not supported, GitHub

nanosecond timestamps

multi-argument transforms

(#&3:2] 1.9.0~(1.11.0 #&1k)

€3£

code search GeometryType
path:flink = O # (Spark iZ 8
#)o 1.12.0 A PR & R0 5
5

AIF A timestamp(9) /
timestamp_Ltz(9) (Note fifZE=
$h) . #12470, #15475

6.5.4 VARIANT — 2R Y —XEL+DFE
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V=2 Fik

flink.md £13£ (1.11.0 24 - main %) variant \| \| Not supported

1.11.0 VY —x/—} 'Support Variant to Flink 2.1 (#15265) |
(2026-02-26 merged)

1.11.0 87 DFEa— K flink/v2.1/.../TypeToF linkType. java {Z variant

I 3 2 RA. 7 A t HIFE

— KK Flink 2.1 ICA>TED BWERVPEREH(FF a2 X FOEBN) CHRLET, 772 LK
EWVH AR Y — 2 Not supported ) & FENWTW B HEEIIHED £7,
6.5.5 v3 7y 7 L — FERDHIKY

flink-writes.md ([F&3R)) :

Table Format Version upgrade: Dynamic sink does not support upgrading a table
with dynamic records. The job should not be running while the V2 to V3 upgrade
is in progress.

6.5.6 F ./ # timestamp DIEXIFR

Flink (&35, Spark (&IExtiS 2 W 5 IERFR2IH D £ 3, Spark i =2 — F L% UnsupportedOperationException
2B E T,

6.5.7 Flink docs DFRES

« flink-ddl.md @ format-version OFINFTART 2", v3 7 — T ILA/ERMHIZ L
« flink-writes.md ® UPSERT filZ/ The table must use v2 table format, ¥ v2 Bi{ED £ %, [
771ILATDV (V3UE)ICERLTWADICKES

6.6 Trino (482. 2026-06-25)

6.6.1 v3 & experimental — 704 &{ELHEVWC L

docs (master. connector/iceberg.md)hBASE:
Support for format version 3 is experimental.

Version 3 support is experimental; row-level updates, deletes, and OPTIMIZE
are not supported. Tables with v3 features such as column default values and
encryption are not supported. Version 3 is required for tables containing VARTANT
columns.
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—77. V3 O PRIGFFANRTI—LFEH T (AP T merged_at ZMRGE) :

PR WA merged

#27786 v3read Bk 2026-01-10
#27837 column default values 2026-01-16
#27788 deletion vector 2026-01-16
#27836 row lineage 2026-03-19
#27753 VARIANT 2026-03-30

#27893 geometry/geography  2026-06-03

J—Fid landed L TW3 H\ docs 1349 H v3 Z experimental & L. row-level up-
dates/deletes/OPTIMIZE %Z JEX IS £ ES L. default values  #27837 v —I T hTW
B rrboITIEMIGE LTVWETD,

- I=UBHPRODVRA MY R=PFEHIEHREEFHEWVWI E, docs D' authoritative TT,
vl/v2 OFiAEEIX GA (MERGE., f— 7 4 ¥ a ViE{b. A ¥ —<E(kdH D), format_version DEEE

32, REST A4u 2327 547> 2 LTGA (iceberg.catalog.type=rest), 482 T prefixed-path
storage credentials & view @ location % 3B/,

JE=: 482 dldata loss - when deletion vectors are enabled ] ¥ W\ 5 {Eid i Delta Lake
AXRVAD DV 23T A[EEMELH D, Iceberg DAl L CHIHTNETEH D THACR
fETR) o

6.7 Presto (PrestoDB 0.298.1. 2026-06-17) — Trino & I33U42

Trino EBELEBWI &, BEEENEEL T,

« it : GA, docs 1% v1/v2 1ZBR7E (TSELECT table operations are supported for Iceberg format
version 1 and version 2)

« ZF:.vl/v2 T GA 725 MERGE 1% “No” (Presto Java), format-version iXleither1or 2T
v3 I& legal ZETYI 54

+ Presto C++ {3 INSERT @& (DML % L), Presto Java &7/ DML

- row lineage I&5iHHD EH

v3: WAHIT.REDRY U — R, docs DR % Dl default column values ®# (metadata-only,
initial-default Z#HAHD KFICTEA) 5% D 1 prestodb/presto#27198 (Open. 2026-06-23 EHi) T
HEATH:
« M1 (2026 £ 6 B) : API %# 1.10.0 ~, DV read (Velox v — ¥ #4. Prestissimo {##). default-
value read v — Y E A
- M2 (B#E 2026 £9 B) : multi-arg transforms, VARIANT read. UNKNOWN %!  / #
timestamp — VARIANT I35 H® Presto TIIEXEFEA

FIYIRBY—VEAEPEDI I —RICHA>TWVEWNS O: #28058/#27943 (DV + UP-
DATE/MERGE, 2026-06-30/06-24). #28116 (field-id v k 2/l + Velox bridge. 2026-07-08).
#27197 (native row lineage read. 2026-07-02)
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https://github.com/prestodb/presto/issues/27198

6.8 Pylceberg

B#: 0.11.1 (2026-03-03) (PyPI @ upload_time_iso_8601 T3l

Version Upload (UTC)

0.11.1 2026-03-03
0.11.0 2026-02-10
0.10.0 2025-09-11
0.9.1 2025-04-30

requires_python: <4.0.0,>=3.10.0

6.8.1 0.11.0 DEELTHE

+ ORCread ##H—F

- Sort order evolution

- REST scan planning (% — 3% A1 } scan planning. EH#AD#. async 135%K)

- ConfigResponse @ supported endpoints RIS I = 3> CGRUBIME TR LI —)
« 2FvF¥ay bOr— Ny 7 EntralD auth manager

+ Breaking: Python 3.9 %#:K— FT54]bD

6.8.2 ¥y — C CHEE (released 0.11.1 DY — X E EHIERA THEE)

Pylceberg D FF¥a XY YA MIBN—=2 3L 72D %< min BROBWHHD £, 207
DLIRIEY YV — 22X 7 pyiceberg-0.11.1 ®Y — 22 E#HESR L THAE LR T,

6.8.2.1 1. format-version 3 (35 2D E (T & VL [BARBIIENTIE]

# table/metadata.py TableMetadataV3.model_dump_json
raise NotImplementedError("Writing V3 is not yet supported, see: https://github.com/apache/iceberg-python/

« TableMetadataV3 |ZBfE L. format_version: Literal[3]. next_row_id Z+i>, /N\—X (FRHELD)
P

c L2 LETFAHITIATRICE

- JBPfF issue apache/iceberg-python#1551 & 2026-07-17 Bf=R T Open (< A /LA b — > /ffHf T
PR 7 L)

« TableProperties.DEFAULT_FORMAT_VERSION = 2

— deletion vector / row lineage & W o7z v3 BEEIZFIAFRT, v3 AilRDREHIFRTRET T,
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https://github.com/apache/iceberg-python/issues/1551

6.8.2.2 2. equality delete I3FIFTBWEIFTTH L AW [BATHIIENIE]

# table/__init__.py L2114

raise ValueError("PyIceberg does not yet support equality deletes: https://github.com/apache/iceberg/issue:
# L1886 (REST scan planning #%#%)

raise NotImplementedError(f"PyIceberg does not yet support equality deletes: {delete_file.file_path}")

Spark * Flink #* equality delete Z&W/=7—7 L& Pylceberg TRIFT XA, [FEI RV T
BWEDEETT, Flink ® UPSERT i equality delete X— 27D T, ZOMAEHLEIIEELIH %
ER

6.8.2.3 3. merge-on-read I3E &% i L T copy-on-write IZ3&5 3 [BATBIFEXE]

# table/__init__.py L686
warnings.warn("Merge on read is not yet supported, falling back to copy-on-write", stacklevel=2)

T—7 N 7mRF 4 write.delete.mode=merge-on-read K E L TV THEEZH LT CoW TRITL
%9, position delete DEF = LIFfTONOLEE A

6.8.2.4 4. compaction / orphan files BIFRIZIEXI IS

pyiceberg/table/maintenance.py @ MaintenanceTable | expire_snapshots M. fthd X >V v NIFFFETEL
FH A

6.8.2.5 5. MERGE INTO tH&j (& &Ly
upsert() 25V T3 25 SQL @ MERGE INTO 2D DTliEH h £H A,

def upsert(self, df, join_cols=None, when_matched_update_all=True,
when_not_matched_insert_all=True, case_sensitive=True,
branch=MAIN_BRANCH, snapshot_properties=EMPTY_DICT) -> UpsertResult

HABE 2 DD AT, {3 WHEN MATCHED THEN DELETE (3% D £t A,

6.8.3 M5 L TWBIRIE

RIE Al

create_namespace / drop_namespace / O
List_namespaces / namespace_exists
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R

create_table / create_table_if_not_exists/
create_table_transaction

register_table / load_table / table_exists/
rename_table / drop_table / purge_table
append (BL7E fast append)

overwrite (overwrite_filter A]) /
dynamic_partition_overwrite

delete (delete_filter)

upsert

add_files (check_duplicate_files=True Bf:&)
update_schema (add/rename/up-
date/delete/move/union_by_name)
N—T7 1< 3 >iE(t update_spec
update_sort_order

manage_snapshots (create/remove tag - branch)
RA LT B—)LNy T

scan —> to_arrow / to_pandas / to_duckdb /
to_polars / to_ray / to_daft / to_bodo
inspect.* (snapshots/partitions/en-
tries/refs/manifests/history/files/:--)
table.maintenance.expire_snapshots()

|
|

(CoW &)

(0.11.0~)

O O 00000 O0O0OOO 0O O O

6.8.4 extras (PyPl @ provides_extra T, £ 24 %)

pyarrow, pandas, duckdb, ray, bodo, daft, polars, snappy,
hive, hive-kerberos, s3fs, glue, adlfs, dynamodb, bigquery,
sql-postgres, sql-sqlite, gcsfs, rest-sigv4, hf,
pyiceberg-core, datafusion, gcp-auth, entra-auth

rest e minio £\ 5 extras IZFEEL EFHA. REST » &1 273800 extras A& (a 7 H&RE
T3,

6.8.5 EREDZEL LI

s3.path-style-access |& Pylceberg ICTZ7EL ¥t A

released 0.11.1 ® ¥ — X 2k % grep L TH %4 ¥ — 1372 <. S3_FORCE_VIRTUAL_ADDRESSING =
"s3.force-virtual-addressing" @ A%ETEL £ 3, s3.path-style-access & Java kR Iceberg / Spark
flldF—THbH. Pylceberg THEVWTHIF—ICHBRSTHOTEAINET (I 87 41384k 3 dict
ZDT=D),

S HICEE LR DI, MinlO #FT path-style 2V WEE AIHRELES TEIVE VWS LT

« _initialize_s3_fs 37 0/NT 1 BEATRIEE S7=FDH force_virtual_addressing % PyArrow
NET
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« PyArrow @ BEE & False T, EBRIXTIf false, then virtual addressing is only enabled if
endpoint_override is empty
- —s3.endpoint ZERE L /=B THEMIC path-style ICHD X

R7EF S S3 ¥— (pyiceberg/io/__init__.py 225 EHD) :

s3.endpoint s3.access-key-id s3.secret-access-key
s3.session-token s3.region s3.resolve-region
s3.profile-name s3.anonymous s3.proxy-uri
s3.connect-timeout s3.request-timeout s3.signer
s3.signer.uri s3.signer.endpoint s3.role-arn

s3.role-session-name  s3.force-virtual-addressing s3.retry-strategy-impl

s3.region [IREWE T I, KIEE ¥ _cached_resolve_s3_region(bucket=...) TX7 v FDVY—T =
VIR AL S3 LA (MInIO/RustFS) T3 LM SRIEDFHKIC D £9,

FileIO {B5IEHRL (SCHEMA_TO_FILE_I0 X b) :

scheme BSENE

s3/s3a/s3n PyArrowFilelO — FsspecFilelO
oss, gs, hdfs, viewfs PyArrowFilelO & &

abfs(s), wasb(s) FsspecFileIO — PyArrowFileIO

FEE LI\ s3 1 PyArrow 23855 T3, pip install pyiceberg[s3fs] 7217 A4 T pyarrow
b Ao T3, s3fs TId% < PyArrow DMEDLNE T BRI 21213 py-io-impl ZFEE L
TL7ZEW,

X-Iceberg-Access-Delegation ISEENXEINE T (rest/__init__.pyL773: session.headers.setdefault("X-
Iceberg-Access-Delegation", "vended-credentials")), FEIT(IT 20 EIZHH XA

scope DBLEIL catalog, Polaris Tid PRINCIPAL_ROLE:ALL DRA/RAIHET T,

6.9 TDMMDITVI U (BEDH)

6.9.1 StarRocks (4.0.1. 2025-11-17)

AT GA(V2.4+), Z =X INSERT 2D & (CTAS/INSERT/OVERWRITE, v3.1+) . DELETE/UPDATE/MERGE
BL, v31 3L (tracker #63819. K7 ¥4 ),

6.9.2 Doris (4.1.1)

V3read I& 4.1.0~, INSERT/CTAS & GA. UPDATE/DELETE/MERGE I3 4.1.0 55 experimental
("'POC before production)), DV read b . row lineage i experimental,
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6.9.3 Impala (4.5.0. 2025-03-03)

INSERT. DELETE (4.3). UPDATE (4.4). MERGE (4.5). 7272 L position delete M. Parquet D&,
MoR D&, REST catalog 3DV J—RICHA>TEST . KV UV —2D 5.0 2 HEIMPALA-15144
In Progress)., v3 3% L., 16 s AUV —ZXDIUEE>TUET,

6.9.4 Hive (4.2.0. 2025-11-23) —FEATULHWL

Attic ICA>TWEHA (attic.apache.org & FEFICHUR L THERR, Hive 3715, 723 HiveMind (&
Attic iIZH 205 7vn > =7 1),

VU —2:4.0.0 (2024-03) — 4.1.0 (2025-07-31) — 4.2.0 (2025-11-23), [DISCUSS] Next Release
(4.3.0) 2L v F(2026-01-19~2026-05-20) T Iceberg V3 H'&{B% X 2—7 ([Hive should be one
of the core engines supporting Iceberg v31),

COPFTH—IRC H—NEFOI VP> T3 (HMSREST Catalog, 4.2.0), 4.2.0 T auto-compaction
¥ Z-ordering %38/,

TERELBWIBHD FEA: dev V A M DOMEIEBHIC (2026 7 A3 1 X v £ —2), 4.3.013~4 HEE%
WETWE T, going concern FEHNELY, & W5 OPERETT, [Hive IZFEAL I WS SHELFIT S
—RIEHEROP» D FHATL .

6.9.5 DuckDB

EFX131.4 (2025-09-16)H5 (CREATE/INSERT/COPY), UPDATE/DELETE/MERGE |3KREESR. 7
& a 74k S3 Tables, R2, Polaris, Lakekeeper, Unity iZxf/5, scan planning iZ5k3hs (Issue
#977 A =T,

6.9.6 ClickHouse

# %X experimental - 75 % (allow_experimental_insert_into_iceberg). INSERT/CREATE @
&, DML 72 L. h % v 748 b experimental (allow_experimental_database_iceberg).

7EE: DuckDB / ClickHouse ® %4 7+ 7 VARIANT & ¥ Iceberg v3 VARIANT %:ER
LBEWVWCE, MEEHEIOTFS2Y —REHD FHA,

6.9.7 BigQuery
2026-04-20 i1 BigLake % Lakehouse for Apache IcebergiAg#i, Managed Iceberg tables

GA. BigLake Metastore (Iceberg REST % % v ") GA, BigLake external tables (35&5t L&FtAE
DEH.

6.9.8 Athena

engine v3 T GA, INSERT/UPDATE/DELETE/MERGE, OPTIMIZE., VACUUM, DV + row lineage
1 2025-11 © AWS FERIZ X 5,
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https://github.com/duckdb/duckdb-iceberg/issues/977
https://github.com/duckdb/duckdb-iceberg/issues/977

6.9.9 Redshift

#tAlE GA (Spectrum/Glue/S3 Tables #8H), B EFAHIT[KRETE] - AWS DR F 2 X > MTHED
BEDROMPDERATLRE, ChIIFAETREADEDKRIMTI,

6.10 kEEsREHIE

+ Flink @ row lineage £ GBEE FiAH/\R) / DV H5iAHED / multi-arg transforms / default
values EERAH — —KEREZHEL RO EXEHICROMD FEATLE:

+ Spark 3.5 T® row lineage compaction &7 (PR %1 % “Spark 4.0” [RiE)

+ Trino / Presto ® CoW vs MoR %7

- Redshift @ Iceberg & &FAHAIEH

- Databricks ®## managed 7—7JLDOBIE format version

- Snowflake @ externally-managed 7—7)LIC&113 MERGE OHIPR (%12 X 17z DML il
LAY

« Dremio QXEFTF1ER /ABIVO o EDBRELIVTAIR

- iceberg-rust O3RN

6.11 Ha1

Apache Iceberg

+ Multi-engine support: https://raw.githubusercontent.com/apache/iceberg/main/site/docs/multi-
engine-support.md

- Releases: https://iceberg.apache.org/releases/ / https://github.com/apache/iceberg/re-
leases/tag/apache-iceberg-1.11.0

- Sparkdocs(# Y — ) :https://raw.githubusercontent.com/apache/iceberg/main/docs/docs/spark-
{writes,ddl,configuration,queries,procedures}.md

+ Flinkdocs(%: Y — &) https://raw.githubusercontent.com/apache/iceberg/main/docs/docs/f Link-
{writes,ddl,configuration}.md

- PR #11561 (Spark DV write). #13310 (Spark 4.0 row lineage). #14297 (VARIANT shredding).
#17073 (geometry. 1.12.0)

« PR #14197 (Flink DV write). #14148 (Flink row lineage read). #15265 (Flink VARIANT)

Pylceberg

- PyPI JSON API: https://pypi.org/pypi/pyiceberg/json

+ 0.11.0 release blog: https://iceberg.apache.org/blog/apache-iceberg-python-0.11.0-
release/

- Configuration: https://py.iceberg.apache.org/configuration/

- released tag pyiceberg-0.11.1 ¥ — X (io/__init__.py, io/pyarrow.py, table/__init__.py,
table/metadata.py, table/maintenance.py, catalog/rest/__init__.py)
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- Issue #1551 (V3 write) : https://github.com/apache/iceberg-python/issues/1551
oo o&

« Trino: https://trino.io/docs/current/connector/iceberg.html / https://raw.githubusercon-
tent.com/trinodb/trino/master/docs/src/main/sphinx/connector/iceberg.md

« Presto: https://prestodb.io/docs/current/connector/iceberg.html / https://github.com/prestodb/presto,
sues/27198

+ Snowflake: https://docs.snowflake.com/en/user-guide/tables-iceberg-access-using-
external-query-engine-snowflake-horizon / release notes 2026-05-07, 2026-05-26

- Databricks: https://docs.databricks.com/aws/en/iceberg/iceberg-v3 / https://www.databricks.com/blos
catalog-and-next-era-apache-icebergtm

+ Dremio: https://docs.dremio.com/dremio-cloud/developer/data-formats/iceberg/
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7 06.: 8 X>TF X %8k

AEE#H: 2026-07-17 / Iceberg 1.11.0 B, 7ONT 1 & T 7 A I ME T2 F v & TAT main
DR H 5FEHED

7.1 2D 548: “Recommended” & “Optional”

HEE*I”: - h’é*ﬂ 2T < TC“Z_! LY, _ﬂgwtﬁéﬁtﬁ—c‘?o

maintenance.md M7 %H:

Pap| (&=

Recommended Maintenance Expire Snapshots / Remove old metadata
files / Delete orphan files

Optional Maintenance Compact data files / Rewrite manifests

2313 compaction 2147 a3 1. XF v 7o a3 v FARYINM E metadata iwBR%Z MR (B7HHR) 112
fIEJIFTVET,

Z LT ZOREREEZRDATTER T3 (maintenance.md D! info) :

F=RI7 7AW R LEFSRLROA=INYIICEDNSZXF YT ay b S5ER
STNBL BRI ETHRINBV.EEHNE X Ty TS ay MRV DRERT—27 71
IWZHIFRY o

— expire_snapshots ZE X B LED. compaction IFEZ—IBHRLF A CLAWIET il

W7 7 ANLEBENEZETC. HVW I AN RAFy T ay NCSHBIN-FFERIE-0)EHEL -
HIAfRX NPT VAT,

7.2 A XFF 2 REHE

7.2.1 A-1. compaction / rewrite_data_files
BEVED (NAOMHE) : lceberg 137 —7NVHNDET =R 7 7 A VEBIT 5,7 — X7 7 £ LHH

Z %1Z¥ manifest ITHEMEINIZE AR T —ZBEZ NERT—R T 7 ANV T PANFT=FAXMIC
IDFREBREDART—REIFNERLRITV) 25 =3
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ST F

515 2R Y At

table WAZE string

strategy string binpack %7z sort,
77 #JL ;& binpack

sort_order string Zorder 1%
zorder(cl1,c2,c3) B,
ZhLAE (ColumnName
SortDirection
NullOrder) @ % > <X
b

options map<string,string>

where string 71 ILRICEMTET
—REBHIBLT7
TIUHESFHRIFRIC
BIENS FITEE

3 HRRE DIELY:

- bin-pack (71 b}) (/N7 7 ANBREL KT 7 A VIZDEIT 2, TOBREXZEDEL
7= D8 b ZAfs

- sort: {5 L7z sortorder T&7—&%Y — L TEZXET . EHA > = > compression-factor
(BEE 1.0), shuffle-partitions-per-file (BEE 1),

- z-order: strategy => 'sort' #* sort_order => 'zorder(cl,c2)' ¥ L CIHEL £ 3T GRII LT
strategy TR H D FH A FEE LEE), EHA 7> a > var-length-contribution (BEE 8).
max-output-size (BEE 2147483647),

FEF T3> eT I +ILIME:

F Ty av 77 F b R

target-file-size-bytes 536870912 (512MB) write.target-file-size-bytes
DRLEE

min-file-size-bytes BiEH 1 XD 75% R ISR FICE D 5 TF
Z R A5

max-file-size-bytes BiEY 1 XD 180% ZAvEE SR IC R D & 3T E
Z 2 A5

min-input-files 5 ZOBALEDT 7 A NEREDT
N—T3FEEHZ (K2 774
IVRAELD)

max-concurrent-file-group- 5

rewrites

partial-progress.enabled false 2ERSETHNCE D2 I v b REF
)

partial-progress.max-commits 10

partial-progress.max-failed- max-commits D

commits
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F T av F7 4L b =S

use-starting-sequence-number  true

rewrite-job-order none bytes-asc/bytes-desc/files-
asc/files-desc/none

rewrite-all false 27 7 A ViliE =R

max-file-group-size-bytes 107374182400 (100GB) ERRS—T 4> arv®)yY—2
HFIAN T ENLEE S % 728

delete-file-threshold 2147483647

delete-ratio-threshold 0.3

output-spec-id HTED spec id

remove-dangling-deletes false EMIZy A1 EIRE

max-files-to-rewrite null

min-file-size-bytes=75% / max-file-size-bytes=180% I, REmIZI384MB~922MB D
HEAND T 7AINRBETBRIFEHIEVS2ROERTVIIABLZERKLE T, ChHTEF
LOWI 7ML XHFICOVWT R AN SEITERD EFIGEHTT,

remove-dangling-deletes DA iEdE: dangling delete &7 — &% > — 4 Y AR B D AIEED W THIBRX
1. JO—=/N\I equality delete, 3% equality delete. £EFT—2 7 7 A LICEBRM LB B o1
position delete ZF € position delete 7 71 ILICIFBEBRAIhEE A,

7.2.2 A-2.reuwrite_manifests

compaction LIZBMDBRLEDXFT, CHET— X TRBELAVTYIZADBER T,

Iceberg i3 manifest list ¥ manifest NOX & F— X 2ffioTor LY 75 v =V 7% EmR
L AELRT =27 7 AN BN T2, REAT=2Y)—RBT—TLDOT—RIIHT S
1TV IR LTHEET B,

manifest \ZEBMX N ZIECHEBWICaY 27> ara3nsd-H, EFARNE—DE
BED T NR2CBELTWVWARIEE I ) 23 72 2 (fFl: REREF 2 = v 23 2k
HEEIEDOEEZAA), T=TIUNDEFAHNZ—=DBITINZ—2VEBELBEWVEES.
rewriteManifests TX X 5F—X 2 EXEL TT—&X 7 7 4 L% manifest ICEH 7L — LT
x5,

SHEICEBDIIEEFAHIEL I TVBENITNTVRILEITT,

518 WAZH Al #iiH

table W2 string

use_caching boolean BEE false, 53k 5 3%
& executor D XEV
EHENHEZ %

spec_id int
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AN /
D
Sy

/

518 Al EiJE|

sort_by array EEICoTIEINDB
transform ZER R
E4 manifest # X ¥
w7 LT planning B
HZHIETES

WNHRL: T2 0 procedure 3R T — 7 V22T 22 TDF v v aifd Spark 735 2 EMLT
3]

7.2.3 A-3. expire_snapshots

BEBED: lceberg 4% write/update/delete/upsert/compaction IZFH L WRF v I av &4
L. ZFvFoay bRBEFA LR IRNILDTDICHEVWT—REXET—2EZLEITS]

WER: T2 v 7> a2y Md expire SN2 FTERULET ) > A L —YREBOMBHEME X &7
—&“H—/]} X\\i%j(o

C D procedure & KERDZXFv 7> a3y FHRFEBBELLTWVWE 7 71ILZHIRTRCEHD £
BA.

5188 WA i 77 4L b

table WA string

older_than timestamp 5 By

retain_Llast int 1

max_concurrent_deletes int TF7#IETIIALY
R7=ILzfEbEL

stream_results boolean KBER® Spark
driver OOM %P < 7=
& true #12

snapshot_ids array of long

clean_expired_metadata boolean ZRIN L ko7

partition spec /
schema ® &

ERLEDOR: TT50FPIh5B8RBEINTVWERFy T ay FIEIBRShERA, 77
AN ITET T 0 F &2 7FRLT expire LERAD, history.expire.max-ref-age-ms T
ZHETEET, min 7F2FIFRLT expire LEHE A

-5 % 1 23T T.EDRFyToay bheKkETI7LILHEIRRICED £7,
Amazon S3 Tables TlX Z D X S ICHELNZ 8N Y £ 3 (C-1),

7.2.4 A-4.remove_orphan_files X JH fEPRAIRE
BEBED: [Spark L Z DO MU > PV Tld, BRI aTORBUCED T—T AR T—

ADSBRBINBVIFAIUDRBZI DD . FLBHORFT vy T ay MARYINTIE T 7 4 AH
AEEHWTETHIFRTERWEEDD 5
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Iceberg DEFZFAAIFIRICT =R T7 7 A N2 EL SRERICXAXT—2%2a Iy + 35 HF2OT, O
Sy braICEB RS aTHEVET—RI7 7L EDA T =2 5HBBEINBVE FYIEBRIC
WO FEd, ZAEEGET EARETH D 2h 5 2 ZEH ORI LET T,

K[XHEARR T Bkt (F5E

ETABDRTTIDICETZLRAFNZEMLDEVREIFHERBT orphan 7 7 1)L %E
BT 3 DIEBIRTH 3. ETHFD T 7 JLH orphan L HHEIhTHIREhZ . 7—7
LEBETZAEMDHID S5 THB. 774/ FORREIE3BTH S,

Iceberg 3EDT 71 L ZRIBR TN ED R T IRICNZDXFHIRRZES . — 5D T 7
AN RATLTRINZADFREEBICERLSZDH. ENTHBRLI7IILERT X
HDFS 23 242 ® authority 2ZE LB a (EREICEODN-EVNR URL BENBHIR
FEDVRT 1 2JICRNBEHDE—H L LW, Chid RemoveOrphanFiles & %17 L 7=
LT —RERICOBH B,

RE5iEm:

« %9 dry_run => true TEICHEER TS (WXOEHOHILZHNTT)

- older_than Z7 7 4L kD 3 B&ELDFEL LBV, FHCRERH Ny 7% Flink o EREF = v 7K
4V MRDBRETII REEZIAARE X DERICEENS

- prefix_mismatch_mode @7 7 #JL kId ERROR (FIN:XH) THDO . CNIFRLBIDEREIHTT, 2L %
DELETE 123 % D&, A ¥ — & /authority DA —EDBAKRYIF—7 7 A V26T LHEAED D 255
D&, BB DELETE ER ESICLEDT— BRI T VA EDHDTY

- gc.enabled (BEE true) % false 123 % & GC#EAKRIREILThE T AT 7 A L 2HEL
TWAHEOMHEICRD £5

518 77 4Lk e

older_than 3 Bai

dry_run false

location 7 — 71D location

stream_results BE, HAIZRAX 20,000 /XX
DHUTIESD

equal_schemes map('s3a,s3n','s3') Fie AT AF—2L4

equal_authorities

prefix_mismatch_mode ERROR ERROR (f54}+) /IGNORE /
DELETE

prefix_Llisting false

1.11.0 OB8:#EHE: [Unique table locations (Frh & w77 m7 4 12ED F7—=TN A P L —I8RIZ
UUID %1}5.)1%. DeleteOrphanFiles ') R—LEINTT—T DT 7L ILZHIBRL 53 F7—RIBR>
FUFAZPES ) - orphan HIfRD 7 — X 4BK Y R 7 BEAORE L U TR AL Einontill e hz
AT T,

7.2.5 A-5.rewrite_position_delete_files & v3 deletion vector

2 DDHE#/:
+ Minor Compaction: /N X7z position delete 7 7 4 L &2 K Z72 b DIHE
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- Remove Dangling Deletes: "rewrite_data_files D% . FXMZ oM/l T —X 7 7 A LV E2HET
position delete L 2 — FIZEICHIBRMRE LT —2 32 23RO T 7T VOEFERF v
T¥avy MXXTFT-RIBHINKT D DL, hb ‘dangling delete’ FEL LTHS
n3]

F 7> a i rewrite_data_files & IFIE[F U T3 A, target-file-size-bytes MBEEH 67108864
(64MB) (F—% 7 7 A4 LD 512MB TIE72W),

7.2.5.1 v3 TESZEDhH

02-table-spec.md THRZ@ED . v3 Tl

- position delete 7 7 £ L O HLEMHERLE
MF—&27740=E%1D2D DV spec L)L TRGE
« DV 13BE7F position delete Z B & 1% %

— rewrite_position_delete_files DEFEEEBDMEERICHNLF T, /72 delete 7 7 £ LHFER 7#
KA LD 2 20D v2 O FEFHAE 2. 'minor compaction | OXNRZ Db DI EFNEY Ao

-ELR2BICIGEZFEA:

1. Puffin 7 7 ILBEDEFELIT spec EREL DT, [BEx kv DV blob % &% Puffin 7
7 A5 D 2 % § — remove_orphan_files DFES

2. V2 7= IICIIKARL LTHBETY, v2—>Vv3 7 v 77 L — FKRBHBEFED position delete 7 »
A EEN L F 55 720 AT T D& A HE

[REEER]: v3 @ DV IR 3 2 ®H d compaction procedure (DV ik rewrite_position_delete_files
WA ) 1 spark-procedures.md ICR2HDD FHBATL T, rewrite_data_files @ remove-
dangling-deletes X/ position and equality deletes & X5 & 3 23R T, DV icxfs 32

X docs D HH AN FEH A,

7.2.6 A-6. HL) metadata 7 7 T JILDHIBR — BED TEHVLERE

chiZ2R9PET “Recommended” TY,

% metadata 7 7 £ /L3 metadata-log 7 4+ —/L KT\ metadata 7 7 £ L EBIT %018
X% metadata 7 7 £ LEUE write.metadata.previous-versions-max CTER X415,

write.metadata.delete-after-commit.enabled=true 2 R € 3 2 . BT TW3S
(tracked) metadata 7 7 A L EZRFFLOD HLWVWBDBMELN D P ICREDD D%
HIFR 5 %, Chid metadata log ICEBHFIN TS metadata 7 71 ILDAHZHIBR L.
orphan {t L7z metadata 7 7 JLIZBIBR L %2 LY,

RRADEGFHNROFEEZRLTVWET (Fik

write.metadata.delete-after-commit.enabled=false %> -2 write.metadata.previous-
versions-max=10 T 100 = I v +f&. 10 @D tracked metadata 7 7 1 JL & 90 @
@ orphaned metadata 7 71 JLE > Z L2 %, Th5 90 D orphaned metadata
771 ILIE ED 5 write.metadata.delete-after-commit.enabled=true IC5&E L THHIBRT
EFBVBEHC untracked 72H 5 T#H 3. orphan file deletion procedure TLH 1) —
ITERL,
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— write.metadata.delete-after-commit.enabled (3BEE false THDO . T —FILIERKEFICERMEL TS
DPHBVWEEBREDTEFEA. ANV - V7 /EHEaI Yy bOT— 7V TIMERRE R TRITEMELL T
LWV BEICHER Uz 7 — 7L TlX remove_orphan_files (= A-4 OfERZIEIE) BSME—DFEICR D %
R

7.3 B.EELRTF—IL7AONT+

I XT docs/docs/configuration.md (main) 2> & FERERR.

7.3.1 Write properties

THaNT 4 VA WIS EiE!

write.format.default parquet parquet / avro / orc

write.target-file-size-bytes 536870912 (512MB)

write.delete.target-file- 67108864 (64MB)

size-bytes

write.parquet.row-group-size- 134217728 (128MB)

bytes

write.parquet.compression- zstd zstd / brotli / 1z4 / gzip /

codec snappy / uncompressed

write.distribution-mode KREBE (=22 KTF) none / hash / range

write.delete.distribution- P N4 delete/update/merge Fic3iiL

mode % ICTFE

write.metadata.metrics.default truncate(16) none / counts /
truncate(length) / full

write.metadata.metrics.max- 100 ARV ZZNETIRATNEH

inferred-column-defaults

write.metadata.delete-after- false — A-6 ZIR

commit.enabled

write.metadata.previous- 100

versions-max

write.object-storage.enabled false T 7 ANRRINYy ¥ 2 EBH"
mz %

write.delete.mode / copy-on-write v2 DIf# T merge-on-read A]

write.update.mode /
write.merge.mode

write.*.isolation-level serializable serializable / snapshot
write.delete.granularity partition partition / file
write.spark.fanout.enabled false XEVFEREMNEZXD

metrics E— KDEE:
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* none: K&t L2z

« counts: AV F DA

* truncate(length): 77 > + + U] D g5 7-4H 5 HHE, tIDEE®HII string & binary ICD&ER
- full: B2 55 E

7.3.2 Table behavior properties

TanT 4 77 4V b
commit.retry.num-retries 4
commit.retry.min-wait-ms 100
commit.retry.max-wait-ms 60000 (147)
commit.retry.total-timeout-ms 1800000 (30 43)
commit.status-check.num-retries 3
commit.manifest.target-size-bytes 8388608 (8MB)
commit.manifest.min-count-to-merge 100
commit.manifest-merge.enabled true
history.expire.max-snapshot-age-ms 432000000 (58)
history.expire.min-snapshots-to-keep 1
history.expire.max-ref-age-ms Long.MAX_VALUE (#EHAPR). main (&R L T expire
Law
gc.enabled true

7.3.3 Read properties

TaNT 4 VA Wi
format-version 2 (1.4.0 LI%)
read.split.target-size 134217728 (128MB)
read.split.open-file-cost 4194304 (4MB)
read.parquet.vectorization.enabled true
read.orc.vectorization.enabled false

FREDIEH: configuration.md iX write.distribution-mode % Inot set, see engines for
specific defaults) ¥ 53—, spark-writes.md (X Iceberg 1.2.0 LAF%. hash HFHLWF
ZFxI bR L 3,

CHUIFETIIRABRBDEWVWTS — 7—7 1 7a %7 4 £ LTUIRFET, Spark TV
SUDRITEIC hash ZEBRTD L WHBET T, LIz - THIT Y P > (Flink ) Tl3#
BHRLED X FT, /- Spark iF 3.5.0 £ DFITIX CTAS/RTAS T distribution mode
ZEELBV WO EELFIN S INATVET,
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7.4 C. 7VFNZ—=2 (TR LANILOREERF)

7.4.1 1. Over-partitioning

BENT 71D EENZ DD (LR EDIRKL) -

spark-writes.md 23FHFL S 2D 7 71 JLiE Iceberg DN—TFT > a VERZ FRIFHE WV (afile
cannot span an Iceberg partition boundary)) --- Z#2% over-partitioning 2383 /N7 7 £ L %24
OHHTT N—T 4> a 2l T2 B8 —T42a>D7—X8H 512MB 2 KE S FEID ¢
=T 4 aVBERBPEDERET 7 A VERICTRD $5,

X HiZ write.distribution-mode=hash (Spark BEE) T3 \—7F 4 & a YEHT Ny > 2 0 Z 272D,
N=T 42 aVBDLVEERRT DD DT —EZBHELZD, IN=T12a» XI1ZRXHTLITM
PAvidea 0% 10 B Za 5= g = N

BRABIN=FT1>a>rHDIHEY 1 1O MEIE. partitioning.md ¢ performance.md
configuration.nd ZFEERL /-8B TRODD FBATLI (RMER), 1 3—F 1 > a VRIK
IGB & D—fRIZTifi§ 2 HLIWEANROEMNI AR TEEH A,

7.4.2 2. BEENIZ Y MK B X2 T—2BX

BEEZ D Iceberg 13T —TINA2T—2% JSON 771 IILTEWHTZ3. T—TINADEREER. T
FiEZIRETSHICH LV metadata 77 I ILEZERT S

2% h 3w bk 1[E=metadata JSON 1@ + XFv 7> 3w k 18 + manifest list 1 B HEEHICE
AN T, ZHEEREE TR S BFHEDT-HDIBENEHTT,

write.metadata.delete-after-commit.enabled 23BEE false 2T, MHE’XE LA ITNIE metadata
JSON (3EFRICEFE L. previous-versions-max=100 %8 X f=43 1% untracked (=#%h 5 BEHIFRFEE)
ICBDEd (A-6),

FRAIFE D commit.manifest-merge.enabled (BEE true) ik manifest L~V DFETH D, metadata JSON
ERFy T ay b OERBAENLIBET T,

7.4.3 3. 18851 XFRE ¥ commit retry

BEERE 3D 0l-architecture.md D b, Iceberg ZEBHWAITHE CI. 23 v MEIBEDRF v
Tay MR HMRAFy T ay b EES > T I v ZIZAY Y TS CAS HHRIET Mo Z
A RPN RAT v 52 KRB conmit.retry. * (WY b7 4 LEF(BEE 4 [\, 100ms~60 BN
v 747 &5 30 7).

EH LOFE: compaction P 3 JBEDNROBMEZELPTVWIAATY, RER =T 43V
FEXWZ % compaction [ZRIET— X 7 7 A VERFF L. Z OB OWTEZAALEHRELE T,

IR
« partial-progress.enabled=true + partial-progress.max-commits T/NX{ZATaIv bL, 12
Iy bBLEDDHBHERERD D
« max-file-group-size-bytes (BLE 100GB) % R, where AJ TH ZAANEE TRV AS—T 1 &
a VIZRET 2
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write.*.isolation-level % serializable 7% snapshot IZ FiJ 2 L BHERHAEMINE T, Chi
DEELARILEZEBETHERCH D ELIANOFELEF L 72 L TOAToTLIEE W,

7.4.4 4. Orphan files

2ODMN. L7 £3:

BR2RY[2aTRB: FBZAAIAT (F— RS XX T —R1%) 9 S HERNS A AT EE (A-4)

- untracked metadata: previous-versions-max % #&417- metadata JSON (A-6)

7.4.5 5. X257 —43 JSON X

FiL2 4 DEMNTT, REAFICROBIANZIHRETHDSEAMREBORERIX AWV (H—D
FEBDY A-4 DFERRILIRIE) &0 S ODFERRT 3o

7.5 D. $#E

7.5.1 D-1. BRI —=>F e B

TN— = DA BRI Ol-architecture.md 22 L TL &3 W, 2 2 TEIHBILTBIEREZ TN F

ER

performance.md: ' 7'5 > = ZIIZ LR - FRTTF—X 7 7 A2 74 V2525 Z 2k D, Iceberg
37 IRZMEEN T =R 2 ffio THERIZ ZFITET ATV v bR 2, BRICE>TRINIEF
10 fEDERERE ICH B (HiFL: Strata NY 2018)

7.5.1.1 HILEG(EED SEHNDZIHD)

1.

field_summary DEBEHLH S (B 1 DEKZ) : manifest NDTF— R 7 7 A ARZEDA—F 1 &
a VfEIZF 72235 & lower/upper bound 23 AEHIZL D ¥ DRRFEICHTEHL 5 2 L HES N
T manifest 2% v 72557220 £3, ThHEZIC rewrite_manifests M sort_by A5ty
PMBECT . EZAAEE 7 YV IRFENTHATVE T =TV THELE T,

CHIX RO ZDIFEELEV(ER 3 DRTD) :write.metadata.metrics.max-inferred-column-defaults

H100 DT, 101 FIBUBFEDFICIET 7 A FTRA MY I ZDINESHERA (pre-order EE
IE), 7 4 R F— 7 THEGTOINCREEZR 2T TS bounds FL— =2 7053827 7 4 LA
ABIZHE D £9, write.metadata.metrics.column.<col> CEARIFEEIDHETT,

. truncate(16) IC& BIEFMEDHE: 7 7 + /L M string/binary OHEFEE 16 XFTUI D FD F

T, RWEETL 70 v X%E#HOXFHIF (URL, UUID XF3F) TIHIEREHRER—ICH
Dsj)l*_: /7‘73“5‘&‘713 it‘t/\lo

. K@D partition transform: inclusive projection 23 true I/2 279, ZD 7 4 —) K TOR

XY pseeic LI h £ 9,

CINT FLAIIVKERE: manifest = VAL TSy = v aRx b aAEALE T,
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7.5.2 D-2. X2 F7—A2BKE Y=/ F scan planning

performance.md DG EHEIXRILFREANA FDT—=TINTH. T—TIART—=RZ31B3WVICHTB
FESQLIVS VRV BLET B—/—FD5HEDSITY,

L L ZOHHREXART—2DE—/ —FDOXEY - [/O FHICWNEBZRD CHILET R F v T =
v MY expire &3 manifest KT 2 L FifEAHINL, Spark driver 234 manifest ZFH T FED R
MLy Z7(BXXOOM)IZZD £,

expire_snapshots / remove_orphan_files @ stream_results &2 3 >HSpark driver ® OOM %Bh
<18 true #HEILBASEEINTWVWADIER. COMBEIRET I DR BIAETT,

server-side scan planning EChADTOFIINLANILDBTI AR - HEL SITHEELET

(03-rest-catalog.md Sg) :

 fk: 1.7.0 (2024-11-08. PR #9695)

-+ 5225 1.11.0 (2026-05-19. PR #13400 + Spark #i& #14963)

1.11.0 VY —Rx7n 7"

UEIF.2TDIF1 7 B EDT 71 I EZHRE D HIEF T 3 7= ® IC manifest list &

manifest ZBS THFLBITNIEL 54D o7, server-side planning IC&D. V517

> MMIEET B scan task DAHZFZITED ., driver DXEVEEZERL.VTVIODY

ICEBRN LAY — N1 FRBILETTREICT B,
RLAZATH—NAORENBEATH D, 2 ORELDOHEII A & FEEKFLET,

[R#E:R] : Spark/Flink F0 &> Y UfiAEH ¥ DN — 2 > T remote scan planning

RERICHES X 5122501220 T,. A docs EOMAMEREERIIMHERTEERHATL

lSpark (Iceberg1.11+)2% Scan API 24K — b 23 2H=F70rndHb 350, B’R
docs TEFIDVBNhLED > DHRALEE A

7.53 D-3. 771 IV 1 XDIEEH (HBDHZBEDH)

e {1 H Bt

T—=27 7 A VHEYA X 512MB write.target-file-size-bytes
BEE

delete 7 7 A VHIES A4 X 64MB write.delete.target-file-
size-bytes BEE

Parquet row group 128MB write.parquet.row-group-size-
bytes BfE

FAED 27 v b HIE 128MB read.split.target-size BEE

T 7 ANF =T UHEEAR B 4MB read.split.open-file-cost BEE

compaction EFX TR BEY 1 XD 75% min-file-size-bytes BE&E

compaction FF X LR BiEY 1 XD 180% max-file-size-bytes BE/E

compaction K7 7 £ L 5 min-input-files BEE

manifest ~— HEH A X 8MB commit.manifest.target-size-
bytes BEE

manifest v — I FKE 100 commit.manifest.min-count-to-
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Bl [ it

compaction 3¢ DR ME 500MB maintenance.md @ Java fl
S3 Tables compaction H#Z 512MB (F%E#ibH 64--512MB)  AWS S3 Tables docs

7.5.3.1 RALHREH TFE LB LIS D (REER)

PURi partitioning.md, performance.md. configuration.md ZH#EFZ L £ L7=R2ODD FLATL:

cAN=TFT12arvH-DDERT—22

1 T7=TIUNBT-DDOWRN—T 1> a VLR

- manifest H7T=D DHREIT > LU

« AFv T ay MRFBOWEME (77 11 LS

HHEDOBEWHERRIZEDHVWEHO®H. C SRR GHEEIR O S Bh >fieiLET, b
DI R 2 A HROFEEHE Ll 384MB~922MB DEXTU L X1 T,

7.5.3.2 Spark B EDEELFIK

spark-writes.md (ZGE

Spark T Iceberg i2 7 — & %E { B%. Spark i& Spark # R0 &DXZFVW I 7L EET
. 7713 Iceberg DN—FT 4 2 aVIBBRZFLITEVWA TR T2 EETDH
%, Z U, Iceberg I3H I write.target-file-size-bytes ICHE LR T7 7 A L%k 1
—F—=N—F 25, Spark RXAIDH+FICKESBVRD ThRBEI 5BV L 2EK T
5, TA1RAVLIESNB3 7 7ML T A X3 Spark BRI EDF o hE <% B,

— write.target-file-size-bytes (ITERR(O— LA —N—F#E)I1TH > THRIHEITIEH D £ A
S5I2MB IZ&RE L TH. Spark Z X7 AP TN ENWT 7 A L LT EEEA, RELITTERL
BWEBTROERICEENILBMETT,

7.5.4 D-4.write.distribution-mode &R

Mt LDESR (spark-writes.md Z35E

Iceberg ®7 7 # L+ Spark writer 1. & Spark #XRIVADT—EDBN—FT1> a3 {E
TIFAAMEENTVWERC L ZERTZ. COFBII . BEIFAARICHAVEEFEFRIFIIND
F77 AN FILDBERIMET BT-DICBETH S, Iceberg 1.2.0 LI 77 + L BT
Iceberg i3 Spark ICZDREUTES X5 F—XZ2H# Y — b T2 DEKRT S,
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7 7 A VBN DR

E—F Tx v 7L £ ax b HEDT
none 2L RE FEHY -}t I 22 ceberg o LAET
LW XA X DT 7 AV
N—T4ard
HHAE OBETZ T
7 7 A VDR X
N3
hash Ny ¥ A AR Bff, 18—54 FLWT 72
TarvDT—&N ;i(1.2.0~)
FFE & 2 7 125K
range Ly ORH(2 B Bif+ Z7u—nL  Rin (F=7 L
F&) Y — b sort-order {3
TIEBNIZIBEIC
F7#ILFTED
h3,
REHERDORT > b
1. none IFNEVWID T Spark ICAEZ I EBBVIEITTY., 7—4»BHT =T 1> a VAT

77 AZMEENTWBIGEICD AR, Z 5 TRIFTUINIT Z7LILDBERICZD, vy 7R
FEibHEVRA. compaction TS Z 212k D %7,

none + fanout writer ®&: 'V — M write.spark.fanout.enabled THETX 225, ChIIEE
FABRRAIDRTITRETERI7AIIUANY RIDREAVWEEFICES ), TV —F2ET311KEIZ
XEYTT, —7 4 > a YEhZ e executor ® OOM ICERL %7,

range |3 sort-order fFEFF—FILDEEDT 7 AL b T X D Effi7223, Y — N7 =) Tffb
NBGE, e — OVEREGAR D EEEICERRICED 5 %), D-1 D3 (3 bounds 7)IL—=
DO =D EI-VWES BEFAAOX > THAMD OEXIDEREESEE|TT,

AQE X DHEER: hash ¥ range OTfi /5 ¢lSpark @ Adaptive Query planning IC& bR 2%
DISHZIPENLHESHF D S5 B, distribution-mode 7213 T7 7 4 VEIIIRE D £ A,

delete/update/merge ICIZRI T ONT ¢ BHALICHFEL. TRTBIERBECTT, MoR T
delete #ZH T 258, CNOPRFED L £/72 L delete 7 7 A LOSEDHIH S N ER A,

7.5.5 D-5. MOREX COWD L —FF 7T

MoR (v2 position MoR (v3 deletion
B CoW (F7 4L }) delete) vector)
ER U A= B 77 AN EEX (K, delete 77 A% &, DV 2ELIZT
B BhINS %720
FLARD a R b £0O B.AH T2 delete 7 W, 17—X 774
FANBEGAY—Y  DOEEHA1DOROTHR
BN R DI E
X 27— ZIEHN AFyFay b5D  delete 7P AIHER BERLEW (110 LR
H LCEHELS D 73 spec CHRAE)

109 Version 2026-07-21



MoR (v2 position MoR (v3 deletion

B CoW (F7 %L }) delete) vector)
BIIX Y FF 2R compaction ®# rewrite_position_delete_fHl&sH 1 ~%
HERLHA
dangling delete 7L »Hb M1 (7272 L Puffin &
h55)

equality delete H'&bEFE: delete 7 7 A LD partition spec A% unpartitioned | DIFEIC B # T
Rk B 7. A=\ equality delete 1327 —2 7 7 ILICH L TREDBEICL D 3, MoR
DI — A T3, Lo b remove-dangling-deletes 3N IEFL Di# b ' O—/NIL equality delete (Zi&
BAINBVD, HEINRIERO N Z 2 A,

DV DRADHEKFERHFICEZFRETHEMS T, v2 TEFHARD 22 b3l 2 Tf[E delete
U722 N U CHEABME L £ L7, v3 Tl SHREERNCRATREIC R D & 37 E BAYEE Tl < i
RN EEDOZE(L T~ 02-table-spec.md

v3 FADFIR: format-version DEEEIX 2 D £ T, v3ICLTH write.delete.mode DEEED CoW %
DT DV FEHTIREODhEEA. =Y VD v3 MG b FiHE T3 — 05-engine-support.md

7.6 E.XZ—S RY—EXOEBAVTFRX

7.6.1 C-1. Amazon S3 Tables

URDOA TS a Y BTF=TINTY FRAODET—TLTTIAIEFTEHTH S

BRI TaRT 4 Ny NHAL F=TUHfAL FI#ILE B/
Compaction  targetFileSizeMBAA] Af 512MB 64MB
Snapshot minimumSnapshots-f~A] AJ 1 1
management

Snapshot max i mumSnapshotAge AJ "] 120 B3R (5 BH) 1 1R5Rd
management

Unrefer- unreferencedDays®J ANA] 38 1H
enced file

removal

Unrefer- nonCurrentDays ®J ANA] 10H 1H
enced file

removal

compaction #B§ (478 : Auto (BEE. sort order 23®4UZ sort, Z21F4UE binpack) / Binpack / Sort
/ Z-order,z-order & sort |$ binpack KD EWIRX FE2REITES S

‘compaction i3+ 7Y =2 F 2HiE T 2. T—TILDITLAI delete DR HERAT S
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7.6.1.1 ¥ REEMZE L L7%: Snapshot management }* fail-closed 93
INBRE:

Snapshot management (&, metadata. json 7 7 A JL % 723 ALTER TABLE SET TBLPROPERTIES
T&E L /- retention fAZHYR—=FLBW L FOWT O OEMEDFEET 255,
snapshot management (37— )L £&TXM L. Amazon S3 I3XF+vF>av bk
Z—1tJ] expire HHIRH LAY

c A—HF—FBORITELBTSIVF - T TNC2—F—ERODRX TR T TV FhE
f£3 234, snapshot management &7 — 7 V2K TRKT 5, CHhIZ.EDRITRP
73 Fd retention BiHEL THEA I NS,

- Iceberg snapshot retention 7—7 )L F0O/NT - --- history.expire.max-snapshot-
age-ms ¥ 7zi& history.expire.min-snapshots-to-keep 237 — 7 L7 a 7 4 & LT
EXNTW2EE, REMEICEH ST snapshot management 137 — 7 V21K TR
35,

ChIIBHTEKRTY, Iceberg DR M7 5 7 7 4 RIZHE- T history.expire.* ZFET 2. H5
BV Y —REX 720w o T BRABERADN. BEIXA Y TF X2 L Y MCE2EFLESEE T,

LdRBER FL—=REDEMELTLIRNEEA.

— GetTableMaintenanceJobStatus API | & 2 EEEIBY R ES RO AZE C 3 (SlRfIZ FAILED R 57— X X & R

KX vt—I0ED £9), CloudTrail T & EBHA[RET T,

7.6.1.2 EDDFEIK

- HIBRIZ{EIBREE: 'noncurrent #7210 FDHIRRIZAANT. ChoDA TP I b %EIHT S

FiElId BV TBIE -EIHI21Z AWS Support AORVWAEHEHDIHBE )

- NEBERREBERBICLSBW: (T—TIABLSOIINSF TSI FADEREIE, snapshot

management I & ZHIBRZIHIF AL

- 2R -BDFN: compaction & Parquet/Avro/ORC Xf/i72 BBEE T Parquet Z2&8<, ¥—4 %

Fixed JEHIS. FE#E brotli. Lz4 JEXIIS. Parquet @ row-group #+ X 128MB hHI T h 3

- BBENLETORSIFHEZI BV REEBIIIT X, A—H#—¥ compaction D FF>H o> 3 oH

MALTERS YIS arhRML S % compaction ¥ 2 ZI3KMIFICY 54T 2, N1 T
FAITHI FSIOP Yy I EES L ZHRT S

+ [REEER] rewrite_manifests I[ZHHY 3 2 HENRIFIZ. MERE L 72 #iPH D docs ISR L F 8 Ao f

TNZDE3HEDATT, D-1 D manifest L4 7 MEREDZH{IZ S3 Tables Tl HENI R

INFEA

7.6.2 C-2. Databricks Predictive Optimization

BE)3R17: OPTIMIZE / VACUUM / ANALYZE ¥#%k: Unity Catalog managed tables (Delta Lake

& & U Iceberg)
BRE (AR HE—-F LRV EEH)

- AEBT—=TI - x5St
- OpenSharing recipient ¥ LTA— K 3N=T—T L — 54
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https://docs.aws.amazon.com/AmazonS3/latest/API/API_s3Buckets_GetTableMaintenanceJobStatus.html

MPredictive Optimization MHEIT TS OPTIMIZE I3 ZORDER #EZE2FL &L —- S3
Tables 2% z-order & Z 42t 5 2 D & WHRAY

{F15HAR9: VACUUM 1% delta.deletedFileRetentionDuration #2&E L, BEEDZEIX 7 B,

B#t: Premium 75 2L E. 12024 11 B 11 BUICERSNT=7HhI 2 FTIRTFI74ILNTEH
B EET A Y FADEEN T — L7 Y M3 2026 £ 8 BRTFE GAER ST,

[5kBEE2] : delta.deletedFileRetentionDuration (& Delta Lake ® v 85 4 ¢34, UC
managed Iceberg 7—7JLICx T 3 VACUUM DOFRIFHMAHASRL 7ONT + THEISh
3Dh. Iceberg @ history.expire.* YEEINZ3DHII. BB L7 docs B SHIFITE F
#ATL 7 Iceberg 7— 7V % Predictive Optimization I2ZQ 2 HE. 2 D s HRTR
FAEDNELT T,

7.6.3 C-3. ¥R—J REBMA Y TF 2 ADHLBEDIRFR

1. TBRDHLDITNB3DIE compaction & GC DH T 5R5HHMRIIBRHDD IhFEA —T 1>
a Vel sort order MR, write.metadata.delete-after-commit.enabled D@ E (A-6 D
BRD FREME 2 — —DELED F 5D £ 3, S3 Tables @ sort/z-order 23T sort_order @
EBDPUEITHZZ2E, COBERZHABICRLTVWEY - Y—EXIRTERITTIH.AT
V=ErIREIMIRDBTCNEEA,

2. EBNLITOREIZIIR—S FTHHIEFH A AWS RIS (A 7574 YITH Y b4 1
Dy M5 TR e EGED ZAUIMERICHR T 2 AEEETH D — B RJE TR
TEXEHA. L L AEE compaction BMEMD AR LTHREZEPITHEID D £5,

3. BBtk Iceberg iZEBFEMNEZIEL 5 B, S3 Tables @ snapshot management 23 fail-closed
T AT EORBEVHITT, MMceberg DRAMFF VT4 RIS 1= FH—
EXDBEBAYTFHF U RAZHREIEICCIDBIAILBVWT—IDRELET,

4. BERIEKAL LTHE, V1 L > MRBUZMH S 2 FERZEMICHAAZROR D GREHEM
LTHELT 2 EFTROTEH A,

5. [REER] rewrite_manifests Y X FER L & TR b 60— X HEHEHEL TV E R
Ao

7.7 H#

Apache Iceberg 2 (Y —X)

- Spark Procedures: https://raw.githubusercontent.com/apache/iceberg/main/docs/docs/spark-
procedures.md

- Configuration: https://raw.githubusercontent.com/apache/iceberg/main/docs/docs/con-
figuration.md

- Maintenance: https://raw.githubusercontent.com/apache/iceberg/main/docs/docs/main-
tenance.md

« Performance: https://raw.githubusercontent.com/apache/iceberg/main/docs/docs/per-
formance.md
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- Spark Writes: https://raw.githubusercontent.com/apache/iceberg/main/docs/docs/spark-
writes.md

- Table Spec: https://raw.githubusercontent.com/apache/iceberg/main/format/spec.md

« 1.11.0 v ¥y —x 7' m 7" https://raw.githubusercontent.com/apache/iceberg/main/site/docs/blog/posts/2(
05-19-iceberg-1.11.0-release.md

+ Remote scan planning: PR #13400

AWS

« Maintenance for tables (S3 Tables)
- Considerations and limitations
- PutTableMaintenanceConfiguration API

Databricks
+ Predictive optimization

BHALGD > =1EH: Spark (Iceberg 1.11+) 2% Scan APl # ¥ R — M FOHF=F 7/
(Medium/Dremio. DEV Community. Substack) ®itidid, A3 docs TEAF I HEA R D2 5 72728
FHLTVWEEA.
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https://github.com/apache/iceberg/pull/13400
https://docs.aws.amazon.com/AmazonS3/latest/userguide/s3-tables-maintenance.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/s3-tables-considerations.html
https://docs.aws.amazon.com/AmazonS3/latest/API/API_s3Buckets_PutTableMaintenanceConfiguration.html
https://docs.databricks.com/aws/en/optimizations/predictive-optimization

8 07. LA AT LLERHM

AEER®ER: 2026-07-17 /YU —XH 3= v - contributor #i GitHub API & U ASF fif
#+ b+ (dlecdn.apache.org) TRl
BIEFEDESE: contributor #Bidi#ZE 365 HOa Iy +d GitHub v 4 Y21 =— 5
L7723 DTF, GitHub ZhAU Y MAFIFTDEWIAZT w MIRET B 72D, NREL LT

FATLIZE W,

8.1A. 77—y DI

8.1.1 A-1. =¥ ) —X ()

A=A/ MR VY —2XH V=2
Apache Iceberg 1.11.0 2026-05-19 RNEH A T lreleased
on May 19, 2026, / git
tag @ tagger date
Delta Lake 4.3.1 2026-07-08 GitHub Releases
Apache Hudi 1.2.0 2026-05-23 GitHub Releases
Apache Paimon 1.4.2 2026-06-23/24 git & 2"/ ASF dist
Apache XTable 0.3.0-incubating 2025-06-04 GitHub Releases
Apache Polaris 1.6.0 2026-07-09 GitHub Releases
i

- Paimon (& GitHub Releases Z{ERE L & LVER (% 7' ASF dist ® &)

* Hudi 13 1.2.0 D#&IC 0.x ROERTFY U — Rz 0.15.1 (2026-05-21), 0.14.2 (2026-06-08),
1.0.0 GA 225 1 P4 o 72 2026 12 0.14 ROMRSFE = IRIN—2 3 VRE 1 — Y —HREHK

W3 Z DRk

- Iceberg @< 1 F—RRIF®BEMER: 1.8.0 (2025-02-13) —1.9.0 (+#¥2.5 » A) — 1.10.0 (+§y
45+ H) —»1.11.0 (+¥18.348)

8.1.2 A-2. 21> 471 (2026-07-17 i)

XEDIZSy MAZBEEUTHRLTIIWIEE A Ky RN 0.4%~85% & 2 HTEW
FI ARy MRIMEZ G L £ 5. COTELZEMAT 2 Lifmmo i L £ 3 (Fad)s
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Delta

Iceberg Lake Hudi Paimon  Nessie Polaris XTable
a3y bh 1,696 1,203 1,141 2,278 1,652 2,100 42
(G 365
H. %)
SbERy 309 0 4 (0.4%) 13 (0.6%) 1,407 744 6
k (18.2%) (85.2%)  (35.4%)
AED3 1,387 1,203 1,137 2,265 245 1,356 36
SV
1=—7 270 140 78 166 22 106 17
& GR AR
365 H)
AR 407 391 382 363 79 156 47
contribu-
tor
Stars 9,054 8,911 6,188 3,340 --- 2,014 1,194
Open 851 1,560 3,017 677 162
issues
(PR &tp)

ARy b DOWER: Iceberg 134T dependabot[bot]. Nessie & Polaris id renovate[bot] (Nessie lZ& 5
WYV —=XHEbERY N EED),

AL Z e (HEL L)
- Paimon O EEHREHEWV, A2 I v b T 2,265 vs Iceberg 1,387 = 1.63 &, £ DX F

(1.34 f5) X D EIZKZFWT T, Iceberg ®a 3 v bd 18% 3 dependabot 727> & T3,

- Iceberg I3ER 1 EQ 1= —VEEHTREE (270 A, 247 Paimon 166 A® 1.63 £5). "RFE~N >

X —REFE ANV Z E 2R TIEIED —DOTT, > ERELIOEBRIIISEERICIKETS
feWHDTY ., £HARE contributor T3 & Iceberg 407 / Delta 391 / Hudi 382 / Paimon
363 LIFIFEET (1.12 ) T IRBICIBEXF A, HI 1 FOEE 2R 20 EEOBE5H |
R0 THmNED D 3. EMMD 1 b REERTI (Fad).

+ Nessie Dl1,652 Xy hil3ELEDSEHLICED FHA. 85.2% B renovate Ry FT.ARM®D

Sy MI245 % L2dFE T ANCEF L THE I (snazy 28 212,58 D £B T 33), 2 =— 74
X 22 A (Iceberg 270 @ 1/12), V V — ZBHELE OO AMKIFEFHZ BBV UV — A LTV 5 Ml
DKMT 3, — 04-catalog-implementations.md

« Polaris @ 2,100 H 35% HHRw ;o AMHETIZ 1,356 < Iceberg 1,387 THHEL ¥ 3,
- Hudi RER 1 FEQ1=—V1FE 78 A& (XTable f&< ), Open issues 3,017 1&Z&H,
- EFE7OD Y FMIVWFhBHRE push BRERIFR = EhHFRATLEHE A,

BiEmEDHEN: T2 3y M2V =ER11Z, By FERALBVRORIILEEA.ZOD
WMEZF IR TZOEZH A, Nessie Zi#KFHE L TWE L7, — 99-methodology.md

8.1.2.1 B TFEMEBD I ZHET VDD

MEFENR Y B —~\DIRIEE | # 35 5 77 5 AFK1Z contributor OFf @k % H 2 X =73, Ei2 GitHub
API 22 5 BUS %2 AF L7722, BEICHAZBEIEBEVW O FBRESTIERHLEFEA HHIEIZ 220
FEEFNFNORFIZH D 3,
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99-methodology.qmd

FELIOAZSY FXA=ILDF X1 & (Iceberg -3k 365 HDEH))

RXA 8 FEdionh % h

users.noreply.github.com 42 X B#{t(GitHub OREERE)

gmail.com 32 X 7Y —=X—=)u

apache.org 17 X ASFDIAZyvH2AB7 LA EBREZRILGL
qq.com 3 X 7Y =X—=)b

nvidia.com/amazon.comZ% it O

B IBIDHIEREET L7, & IT apache.org lZTASF a2 v X TH 2 12 LRI T FiEREL X
RART T,

Fi& 2: GitHub 7O7 «+ —JL® company 7 r —JL F

EE365HD Efia 3 v X104 THT &, FRBDHROT=DIZ487ETF G2 6 HIEKREE) . LD D7
4 — LV RIIECHET.EBEBLTHOEHFINGVW 2 EKil b iEN £ 3 (Databricks & Databricks,
@databricks, 2 I = =7 1 $4® @apache 72 ¥),

b 50F S, FBZER/ALTWB3—EBOARITIDBEREICES L WO R 2T SN EEA,
Z DR TEARTIR Y X =it 2@ BIICEES 2 1, B-12 BT RTEHIETH - THIEDE
REMERLBRVEBR S MM EZEL JO—PNTED 9. L BERLEI N — A o2 HEET 5
TRBARADPRH L TORWEEOHIICH 72D £5, COEBRRBEAXTVLAWLWOTRELICDA

ETIRMEETE3EIHER L &S BEEHAIEMTT,

8.1.3 A-3. SREtBAEmEL

4507 —~<v MATRICHEZHORETTHNTWE 70 FTHAZEU I TRL X,

Iceberg

Paimon

Hudi

Delta Lake

PiZT—2HEE

AEZAF v T a
v h+w=T72X
by —

bucket Z & 12t
1. L 7= LSM-tree

timeline (773>
a VIERE) +4 v
T TR

AN V=4
=874

AilRT7—o0—F NyF EHE upsert (. upsert+ A >7v Spark H (4.0 T
FY—=37) 27 ZiEH fhe > o ANk
iR)
IVOVeDME Y VIKELEZ  Flink tBHES B> xtit Delta Kernel ©
A (Flink Table JE Spark => >~
Store Hi%k) b H—FEETHA
HE
ho7+—<vb - Iceberg Hffix & - UniForm T
DOtHEEA 7 — X A RA] Iceberg X & 7 —
(metadata. iceberg.storage) & % BEIAE R
(GA)
EEIARETHAYE v4TAXFT—%  Iceberg V3 o AI/ML ~§E Delta 5.0 T
I 72 Il deletion vector ~ (VECTOR/BLOB  Iceberg v4 @ X &
HHELD R B Lance #i& 7 — X MR &
&

116

Version 2026-07-21


99-methodology.qmd

DIFR. 2z 0T 3,

Iceberg: "X F vy 7> ay b +<v=7 22X PV VY —, OCCT.2I Y MIXXT =XKLV RDT
b 2w 77 CAS, Ny FHilRDERET.

Paimon: /S— 7 4 > a > % bucket 127 \”ﬂJ L. %& bucket 437 L 7= LSM-tree (LevelDB/RocksDB
e [F%#). Flink Table Store HKD 7z DG HIfEA Flink & #ii&, & upsert ICRiBfE. Iceberg
AaX 27— X DA S A HE (metadata. |ceberg storage #%:&)T. Iceberg V3 ® deletion vector h*
BiOEFMEE D T L

Hudi: timeline (7 7> a YERE) + 4 > 7 v 7 AH, 1.2.0 (2026-05-23) 1% table version 9 #
L1122 54 (7 v 727 L — FAHE), 1.2.0 DA F1MEIF AI/ML: VECTOR - VARIANT - BLOB O 3 G@f#
7. read_blob() / hudi_vector_search() ® Spark SQL B%%. Lance 7 =Y bDRA1 T+ THA.
Flink ©® Record-Level Index 7 L% K — b,

Hudi 3T7=TIW 7 =3y FiRFIDSEDTAI/ML T—=2 LA INBREZHBLTUVS
FOTHDET 7L THUIEFEOFHETH D, Hudi PMC ORAAEXATIED D FEA,

Delta Lake: Delta 4.0 T Delta Kernel % & A (Trino/Flink 7z ¥ 3 Spark Iy UPE—Da 7L
TitAHFZ), UniForm i GA T, Delta 7 — 75 5 Iceberg X %7 — &% HEIA K L. Iceberg 7
FAT VIR T 7 ANFEMZIRLICHD T T,

UniForm @ Hudi 35t long-standing @ “coming soon” @ F £ . 2026 4 7 Al
ROBEIRIUIRIEE T,

8.1.4 A-4. {HEIER — XTable 3 TEw

Ny X = OMHEEAZESHE—D 7Y = 7 b TH 5 XTable D FEHIfHE:

- |&#H VU Y —2 0.3.0-incubating = 2025-06-04 (13 #BAEV ) —=Z%L)

c 33y b EIE90 H 1044 /365 H 42 # / 2024-07-17 MK 2 41T 148 # — BB HE D — 7
« Incubation A D% 2024-02-11, 2026 & 7 BRmR T/ incubating ({245 » A)

*+ Hif=2 I v M Onehouse BifR#E & dependabot 23K & 72 LbR

Sl Lo SR, TXTable IMFH L T2 e WO M2 EMIT 3,220 AP T I MMIKES
NTULWEHA (B push 2026-07-14), Incubator 27— X 2R —JIZIHHN DB DAL IIFEERT
EFFEATLL,

WIS AR A—FEQHEEROADREICHVWTUVET:

« Databricks UniForm (GA)
« Microsoft Onel.ake ® X & 5 — &AL X5 1))
« Fivetran: Parquet % 1 [HE#FH W T Iceberg & Delta ® X2 7—2 %z RICHF

chi3Oy o1 DEATEERIBITY, HAEHANI RV X —DEZITKIFELTED,
HFAZ DEFHAXEI N TV E R A,

117 Version 2026-07-21



8.2 B.liceberg I3HFEELDEEICL > T=DH\)

ceberg 2o 7218 WO ERHUIEZ VB DD MRME L TENZHE L 2R T 2HEOWT2H D
9 R EAL R FF T B EFERITKGEZ WA AR L £9,

8.2.1 B-1.Iceberg Bz XI5 HEX
8.2.1.1 Databricks (Tabular E14¥ 2024 DT #D#%))

+ 2025-06-12: "Announcing full Apache Iceberg support in Databricks ., UC ® IRC API #%
T Managed Iceberg 7 — 71 DgiAaZE =, [Virtually any Iceberg client compatible with
the REST spec, such as Apache Spark, Apache Flink, or Trino can read and write to Unity
Catalog

+ 2026-05-28: Managed Iceberg GA. Iceberg v3 GA. Foreign Iceberg GA. Iceberg 754 7
> bAD External Sharing GA

- RBEVEHERE: {7 v 2 T Databricks i&"With Iceberg v4, we are rethinking the core
metadata structure from the ground upJ £ 8, Delta 5.0 »* Iceberg v4 £ [@ L adaptive
metadata tree IBEZ KBTI L EZREL TV E T,

2% D Delta DFEB&ED. Delta DREAA D v+ —% Iceberg v4 DX R 7—R{EHIFHE
PREZELTVET, B ITIEARLITEIL LT I7L—I Y7 ENTVET,

8.2.1.2 Apache Polaris

- Snowflake ¥ Dremio 234L[FIfER L 2024 £ 8 A ASF ANEhH

« TLP ZZ# (2026-02-19 "X 7 F v > R), ZEEREIZ+1 D27 E. RN 0

« PMC i Dremio, Snowflake, Google, Microsoft, Confluent, LanceDB ® x> ¥ =7 »3Z/
(ASF 2B TOREIIRERR)

« f#4:1.6.0 (2026-07-09). 8% 365 HT 2,100 23 v F (55 35% xRy b AR 1,356 = A-2)

8.2.13 EU5VK

- AWS: S3 Tables (Iceberg #HD <+ —Y FX b L =), 2026 F b L5k F (GovCloud
2026-02-23, Taipei/New Zealand 2026-05-29), Iceberg V3 3&5EH

+ GCP: 2026-04-20 I BigLake % l'Lakehouse for Apache IcebergiA\g#5. &m#Ic Iceberg
#®@L £ L7, Managed Iceberg tables GA, BigLake Metastore (IRC) GA

+ Azure/Microsoft: OneLake 1 Delta Lake B’ 7«1 FBIE 7 #—< v b, Iceberg lZX 27
— 2L TS, Iceberg V3 HIRITSHEDER] = K77

8.2.1.4 Snowflake
Iceberg v3 GA (2026-05-07). Snowflake & + L — for Iceberg GA (2026-06-01). Databricks

Unity Catalog A® Iceberg & FiAH ¥ G GA on Azure (2026-04-06) - 2 hBREDHZOATA
BEICITKCLETROTVET,
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8.2.15 FM XA AT Ln

Confluent Tableflow, Fivetran Managed Data Lake Service (BEZET Apache Polaris X—X®D
self-hosted Iceberg REST h4# 0% %[FEHA).

8.2.2 B-2. il — IEX LDE#H L EVWVWNhAGVWER

1. Confluent Tableflow I% Iceberg EATI3& D £t A, Delta Lake + Databricks Unity Catalog
EDs 2025-10-29 I GA L. Iceberg & Delta%z 1 FEY I TRFEMELTEZ T. 2a> 27
213 Iceberg KINML TE ST BWHRBICTROTVET,

2. Fivetran @3S, Iceberg F7:1d Delta 12£4#: L, Parquet # 1 [AIZVWTHEAD AT —2%
FBFHERS 3 2 3451, [Tceberg 2B A2 1O TIE 2 K NRIFE BV I TS,

3. Microsoft Fabric B"Z# TS D3k Delta TT, Iceberg X RE(L L 4 ¥ —FEH T,
V3 BfUIRSE T, Azure A X v 7 Tl Delta BAMDPEE R > TWE T,

4. Databricks @ Iceberg SR ICIZRAFDMTE & 9 Onehouse D Kyle Weller (VP of Product.
Iceberg ANV 4 — = FIEMABRETHIRICHEE) 2 2026-06-11 WHEMLZHANED S b,
Databricks AR FF 2 X > FDF[HICE DS b DIFEWTT:

+ Unity Catalog h%#ZH — Polaris % Nessie Z2fAH & n e L TR LW

- IENFRGHEEER: IRC #Ehticidmzsd b, UCIIH—NeLTR@IDBISIT7hEL
TRBEFEA /T > Y > (Spark/Flink/Trino) 28 UC ICBEITK 2 Z 21 TE 3%,
Databricks filh*5 Polaris ¥ Nessie D 7—7)L% IRC BHTHAICITS CLRETEFHE
A

- Foreign Iceberg 7 — 7Li% “read-only in Databricks and have limited platform
support”’, credential vending JExtiS

- Managed Iceberg T#% partition transforms / branching / tagging / streaming 23R
L. E#RE (Liquid Clustering 55) T

- Databricks H& ® Lakeflow / Zerobus Ingest / Al Search &3 Delta Xt

— Mceberg M 1idMNceberg RO T I Y R— MEBKRLEFEA. 7272 LEGIOHIRFHD B
I C D IEREMEIXREESR (docs I3BEEICHEH SN 5 720),

5. Paimon BRETRHESNTUVET (N3 v b 2,265/4F, Iceberg @ 1.63 5, 4Tl 1.34 £5
7273 Iceberg 13 18% 2% dependabot — A-2), Iceberg I Z N2 kIEEH D FH A

6. Hudi I3 AI/ML fEEAZRME (VECTOR/BLOB %!, Lance #i&). Iceberg 127 WiEHERIT 3,

7. iRBADHD F9: DuckLake v1.0 H* 2026-04-13 I ) — X (production-ready ft
#% + DuckDB fii5k, % 77 HH ARG, XX T —&% 2T SQL 7— % X — X (SQLite/Post-
greSQL/DuckDB)ICEL &\ 5. Iceberg & MRAMIC R 2585, v1.113 2026 %9 AFiE, 7
=y FEFRIIRELTLEEA.

8. Iceberg v4 I t# & L THRIRR T — 02-table-spec.md, (7272 L Java F#i% 1.10.0 LUK
format-version=4 28 L %3, [ REIR =TENLLWVITIEH D T A.) Iceberg HH DI Ny F
HIHED X X7 —XEGEH L WO AR L 2R ETT,

8.2.3 B-3. &k

7779 MREILE ST CBEICE S DRFRERET Y, X b HFEITEE B
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8.2.3.1 (a) A2AY A E—Fx VPEE L TR, IRCARDVERLDILBEEICHEDDDOHS

RIS Z ZICEFLTWET:

« Databricks »% UC iz IRC API % 5£2%(2025-06)

« GCP @ Biglake Metastore »3 IRC T GA

« Fivetran %’ Polaris % REE [RIA

« Polaris 2%} 0 T TLP 2% L PMC 23 6 tH#IZ 57 #
- Snowflake 235%i& d UC N\ Iceberg & ZiAA% GA

MAEEGEDAERI1E LTIE Iceberg B> TWBH 2 E2 %3,

8.2.3.2 (b) LI LITE—DRE T #—< v M1 LTIEB->TWLWEW

Fabric @+ 4 7 4 7% Delta, Confluent ¥ Fivetran {Ziixfits, Paimon 1% Iceberg @ 1.63 £5 (A
a3 v MR OBFHEE, DuckLake 75 2026 442 v1.0 ElE,

8.2.3.3 () RBHEELHRIITHSINAM

Databricks ' Delta 5.0 IC Iceberg v4 D X 2 F—2iBE & RARE (2026-05-28. A7 v 2), Zh
BT UL Tceberg 235 - 7z/Delta 23 E 1T 7z )Tl R S MEDR—RX 2 F—22HFTHHF KD
FI. - UIRRERETH D, Delta5.0 B Icebergvd HU U —XTNTVLEHA,

8.3 C.Iceberg ZfES N E TLLZE

Iceberg AIIARVEIE S B D ¥ T, U FI& &l EOMIA ST E L FL5 7 — 2L, 20HEOR
BT,

8.3.1 C1LELATVY -REEISYFDRAMI—Z2T

BEFAEIHO(EHELARIL) :Iceberg iZ OCCT.aIy bITRRHLWVART—RY ) —%FEE KA
v &% atomic CAS TANFZ ET.HET 2 LAFLESFIEIHL VL state ICERDEIARXT—2V
—ZEBFELTYISALE3. 20503y MEEICH L TEFAHEIE (Write amplification) A
HEATESFNMEZIZIFCEHERY FSIHDERIET,

CHIIHERITIERS D £ Ao, Snowflake DR T > P =71V > 7712 (2026-06-04. Iceberg Summit
2026 recap) HEH Z SR TWE T

Iceberg’s metadata tree was built for batch workloads, and its write amplification
creates commit latencies that streaming can’t tolerate.
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% LT v4 @ adaptive metadata tree & single-file commit 23 Z W ZEHIHS LFHHAL THE T,
Iceberg OEXEHELELFINZ ANICTEHTVS. 2V 5 DR D ROVIEILT T,

&: Paimon (bucket Z & OM37 LSM-tree Ti#fi upsert IZHE).H 2 WIFRA MY =3I V7 E
(Kafka/Flink state) TfR¥# L. Iceberg N&~4A 7wy FTHEL T,

KE#ER: [Paimon 1~5 77 vs Iceberg 1 L L1 & wWo 2 BRI L A 7 > S HHEUINR > &
— /A7 R ZHRT, —RERTOBMODTETVERA BRETORY Fv—2 2
BLET,

8.3.2 C-2. $EELIVRIRER | EFHHHL L CDC

BEREID: CoOW TII/NIREFHTH 7 7 A L 2KEEHZEL 3, MoR Tl delete file / DV %3
compaction BICHEE L. HiAMD RO —Y a X M2 Fil) £ 3. 468 & LT compaction ZiER
LT3 ehmiRIce b 9,

& 512 02-table-spec.md i@ b, CDC BMT v3 @ row lineage Z& TICL TH. equality delete
2S5 TP Y (Flink upsert %) TIXBHIhF Ao

& Paimon (LSM ® compaction 37 —* 7 7 5 ¥ 12N El). Hudi (MoR + Record-Level Index),

8.3.3 C-3./)RiEF—4

BERMED: Iceberg DMHROS—T 4 ¥ a Vil . A F v T> a v Myl KEIEX 27— 2 DT L —
=V ERABT—TI BRIV T EMITE I A GBHBETIE » % v 7i#EA - compaction -
RF v F¥ay MARYIA - orphan file OHIBR Wo 2RFT I TOERIAX FHFIR/ELRD X T
(06-operations.md DIEFERE R TL 72X W),

K& DuckDB + Parquet. DuckLake (X %7 —%% SQL DB IZEL 7= & v 74— N—DEHD
ARE, v1.0 23 2026-04-13 i production-ready ).l D RDBMS,

8.3.4 C4. HB—T VoY LhEDEW

LEREED: Iceberg DFEEBHIBII VI VIEKEFEOHETY, Databricks 721} / Snowflake 72
1}/ BigQuery 720 % 6. 2D T 7 v b7 3 — 2D A 7 4 7RO T2 &EL (Liquid Clustering,
Predictive Optimization %) * EZTZ %3,

FF% Databricks (& Managed Iceberg T % partition transforms / branching / tagging / stream-
ing MEXTHERETHKEL T2 w5 RIS D (Onehouse. 2026-06-11. BMITIREE).
Mceberg Z2RATDIC Iceberg DHERELMER WLV REMIEZ D 2 %5,

KB 20779 b 73 —20%4 T 4 TR RO AHRIEDBR L W2 & UniForm / Onelake X &% 5
— X AT ST B EHNRGEYRH D £,
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8.3.5 C-5. Flink Fip M X R —= 545k

BHEFRMEIH: Paimon & Flink Table Store Hik Ci&EHAIRD Flink L BHE T3, Iceberg o Flink
AR REF 2y 7RA Y MEBRTIIY b2, N—=Ta42a 8 X FxyIRL 2 MEETH
TP BERBICEEShE T,

X 512 05-engine-support.md @@ D, Flink @ Iceberg & &iA# & INSERT/UPSERT D& T
MERGE/UPDATE/DELETE @ SQL % b £€ A.

#: Paimon, 7272 L Paimon % Iceberg H#fi X % 7 — X %2 /E{ T & % O T, Paimon TEWT
Iceberg & LT EE MO HNE T,

8.3.6 C-6. Azure/Fabric Hi{DIRIE

BEFAEIH: Onelake D+ A 7 4 7% Delta, Iceberg iZfRAE{LAEH T, Iceberg V3 ikl Mi-
crosoft AN ISEOERIEMEDIITTEDRTT TF, V3 @ DV / VARIANT % Hitgiz L 723451
AR OO LR WATBEMEDI D D F57,

& Delta Lake (x4 7 4 7) + BEIIILE L TR X 7 — 2 AL T Iceberg 2B,

8.3.7 C-7. AI/ML DIFBET — R ZRB T E W

BERREH: Iceberg 1.11.0 KT VECTOR/BLOB #Y D 1 £ 7 4 7RISR Y M AMRIIHEERTE X
HATLR (1.11.0 o H ORI RINM)

X#: Hudi1.2.0 (VECTOR/VARIANT/BLOB %, hudi_vector_search(). Lance 7 + —~< v MEA),

8.3.8 C-8. Pylceberg 72l TREESE /LY

BERAEITH: 05-engine-support.md DFH . Pylceberg 1% v3 7= ILZEITT. equality delete
Z56 9. MoR HfEX Y. compaction H#H D FH A, Python 7213 T Iceberg Z#HH 3 % JIF B
THAZLLEE Ao

fX&: Pylceberg I3FiAM D L BELREH ZAAIIMN X 7 F > 2 EW DML & Spark i2fE8 %,

8.4 D.EFELEDEE

1. 72=v MERIZUFIZFEFTFETIEH D FH Ao UniForm / OneLake {481t / Paimon &
Iceberg A2 / Fivetran ® “EHX X7 — XX D [FHY — 70— FICREREATE & ME
RIERHATH I IDPBRENTI X L COHEEERIBAV A —REHMEB->TED AV H—HID
XTable BERHEFFLTVEDZLIZ vy 274 VOBRTYAZ L LTRRMTRETT,

2. AROTBEROED T #—< v MERE D EVATEEMEDH D £9°, Databricks »3 UC #478 - Fhml
Z IRCIEMIETH 2786, 74— v kb Iceberg THhHLOJ/TOvIENF T, Polaris 2°
K&t 0 T TLP 2L PMC 237 8ILCWwWa Z e d i & u V7 o@ERE e L TEREZR L £ 3
— 04-catalog-implementations.md
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3.

8.5

2026 F%¥~2027 FORADEHRIZ Iceberg v4 & Delta 5.0 T9, Databricks Ot &2
ROFEBT 25, dev ML THIET 20 TROIED D 3, HEFRT v4 BilROBEHHIIRE TA
EFTIRHDFEA. 22 LEBEMERR VWAL TIEH D £8 A - Iceberg Java 1.10.0+ (&
format-version=4 ZRELTLFEFVWET (02), AEDVKRFIROFFEDLOSB3 L »HH T,
ERTLES D O L AEREDHBETT,

KR SR

« Polaris @ TLP Z#%H: Incubator 2 57— & Z2_—31% 2026-02-15. " 71 7'/ 7L 2% 2026-

02-19, HERPGEH & NEKH D72 L HEH S 1 2 D3REEE

- Paimon / Iceberg @ contributor FRAB$EED B (N> X —EHE) - RllE
- Paimon vs Iceberg D EFHIL 1 7> 8B --- —KIGHTOEILD ]
- Onehouse H#E#E9 3 Databricks DOERIFIPRFIEDIREF R THIEREMYE - M7 REEAR S (R4

(FFIFRI R

« UniForm @ Hudi ®I&D 2026 4 7 AR 2R
- Iceberg 1.11.0 D#8EE¥M (VECTOR HEFEOFHMEL &) — V VU — R/ — M X OMERIIARFEM
« Delta4.1.0 DY J—XB: GitHub & 7% 2026-02-26 7225, —E8 —X{EHUZ12026 FE 3 H ¢ &

8.6

#, GitHub EA{E% %A

o

+ Apache Iceberg Releases / Reliability docs

+ Databricks: Unity Catalog and the Next Era of Apache Iceberg (2026-05-28)
- Databricks: Announcing full Apache Iceberg support (2025-06-12)

« Databricks: UniForm GA / UniForm docs

- Apache Polaris: TLP 23 (2026-02-19) / Incubator status

- Snowflake: Iceberg Summit 2026 Recap --- V4 spec (2026-06-04)

+ Apache XTable Incubator status / GitHub

 Apache Hudi 1.2 release notes

« Apache Paimon Iceberg compatibility

« AWS S3 Tables

+ Google Cloud: Iceberg managed tables in BigQuery

« Microsoft: Use Iceberg tables with OneLake

+ Confluent: Tableflow Delta Lake + Unity Catalog (2025-10-29)

+ Fivetran Managed Data Lake Service

« DuckLake v1.0 (2026-04-13)

+ Onehouse: Databricks Iceberg Support Has a Catch (2026-06-11) ¥@REN 4 —F
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https://iceberg.apache.org/releases/
https://iceberg.apache.org/docs/1.6.0/reliability/
https://www.databricks.com/blog/unity-catalog-and-next-era-apache-icebergtm
https://www.databricks.com/blog/announcing-full-apache-iceberg-support-databricks
https://www.databricks.com/blog/delta-lake-universal-format-uniform-iceberg-compatibility-now-ga
https://docs.databricks.com/aws/en/delta/uniform
https://polaris.apache.org/blog/2026/02/19/apache-polaris-graduates-to-top-level-project/
https://incubator.apache.org/projects/polaris.html
https://www.snowflake.com/en/blog/engineering/iceberg-summit-2026-recap-v4-spec/
https://incubator.apache.org/projects/xtable.html
https://github.com/apache/incubator-xtable
https://hudi.apache.org/releases/release-1.2/
https://paimon.apache.org/docs/1.4/iceberg/overview/
https://aws.amazon.com/s3/features/tables/
https://docs.cloud.google.com/bigquery/docs/biglake-iceberg-tables-in-bigquery
https://learn.microsoft.com/en-us/fabric/onelake/onelake-iceberg-tables
https://www.confluent.io/blog/tableflow-delta-lake-unity-catalog-azure/
https://www.fivetran.com/docs/managed-data-lake-service
https://duckdb.org/2026/04/13/ducklake-10
https://www.onehouse.ai/blog/databricks-iceberg-support-has-a-catch-its-called-unity-catalog

9 08.:FEEH T F (BRD SHFANEIRA)

AEEAER: 2026-07-17

CDEIZHLVHEEIDD FXA, 02~07 THEBN DR ZZHW MR 2, BROSERICT-EDELIER
WAHAB Z 72 DT BRI DOBRIITTOEANY V7 LTVET,

HIWHE 3 BFEIC g T, LROBRDFTRZHTEIDOT. ZOIEICIED 2 DDBFREY DL 72D
9,

1. 74—y b —Iceberg 25 O A L TV 5 DD
2. AZ0OYT - Iceberg ZEARHZE. X DA KO T
3. IVVY - RDLEWRMENZD LY Y TARHBITTE 2

9.1 EBfE1: 74—y F&ESR

Iceberg BHICHRE L IXR D 8 ARG LOWED» SRR E s — 2035 D 9 GEliX 07 CE),
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P 4
ER

T—RHEIE?

HCBIIE

B—/—RrTRED3

DuckDB + Parquet
F7z13 DuckLake

EHOERE LRI ?

B upsert
IR O/ RIR B
(FLy (A1AV-&
Paimon
Iceberg E {2 Paimon % 7zi& Hudi
AR T —2HEMA]

B DARL:

RIRNE

INy FHRIG
Bk~ BSRA BT

FESTOIOVE?

B—TSybTx—L

T5EfE

wHI O THELREVL

Azure / Fabric /0y

AIML DIFEET — 2 %

ZEDTSY R TH—LD
2171 TR

Delta Lake

(Fabric D+ 5 7) REEE3H ?

Fn [A1AY-4
L] Iceberg
(VECTOR/BLOB &,
- Bbgon

Lance $i&)

Pyl

NIRRT — &

5 upsert / EAHEE EH

S HLEE] Bt
J1&Zwu 7EH - compaction -2 C-3

Fv 7> ay MR ORSY

ax + ARG BE S

Iceberg iz OCCTa3Iv bZk C-1,C2

ICE X AAEIED % < . Paimon
¥ bucket Z ¥ @ LSM-tree T
compaction %Al
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I B

Gl

Flink A0 Iceberg @ Flink ##5i%
INSERT/UPSERT @& T
MERGE/UPDATE/DELETE @
SQL »3#w, Paimon (& Flink
Table Store Hi3k

Iceberg OFAERMIE TP ¥
IEFDOIA, 1 OTHEMET 272
534 7 14 7T D& b2 =
T3

OnelLake D4 7 1 7%
Delta, Iceberg ¥ {RAB(LARHT
V3 BHIIARTET

Iceberg 1.11.0 12
VECTOR/BLOB #24 0 B 3T
T= j— (%Bb#%ﬂﬂi**ﬁnﬁ)

Hudi 1.2.0 238 )i

B—799y M7 x—LA

Azure / Fabric

AIML O JEREE S — &

C-5

C-4

C-6

C-7

BREDIIUFI L DBESTT, UniForm (Delta — Iceberg)., Paimon ® Iceberg A X X
7—2X&, OneLake DX X7 — X AT L D [ FEHY — 70— FICR#ELBRTEH S M
FERIERBATH S IDBBERCR o TVE T L ZOMEER IR A —REIE-TS
D AR 4 —hiId) XTable (3fF#H L TWBRUTEER L THEIRNETT(A-4),

9.2 P 2: haO T &&ERN

Iceberg ZZEALH RiFAH LTI TT, T4—I Y FEDEVERICED 5B AUICHE LTIV,
Databricks UC 0 k5 il 2z s ka7 ffis Z & IMRFMITIREEEDRDH D, 7+ —~< v FhiIceberg
THAHhRxurcuy s 4 ‘/éhi?(m D).

HEOTERR

S BILTEREZ D

7 T Eh?

\

I

tJlJTZ FTEE \7*_7,4

Zﬁk
WS AEERT B
/ i \\*\;
/

_—, / \

AWS T

FIHELL L ?UT w

Apache Polari
quickstart (44— tZ
S EDBRE

Kerberos % sl TS FoaEpsHLES

AWS - ERYORES

Databricks #ily

Polaris £[E L APl D& &

BE#Z Ha d op BE RNyA -z ER T FLARNLOANF VR (TTLR) Hi%EH
| {
l Snowflake
GEEDI S8 Tables unity Catalog Horizon Catalo R2 Data Catalog
Apache Gravitin: ‘ ASF TLP - 28 RBAC XCTAS 8] Glue + Lake Formation %Managed Iceberg D& P ——— ?; E———" 2
calm 535 view JEHS HaBE - g op

R L
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EERFITH < iR GElE 04) -

BRI

R LRl

S3 Tables

Databricks UC

Snowflake Open Catalog
Lakekeeper

Hadoop catalog

CTAS &7] (stage-create 7z L), view JERIG, X
LRI TS FZ 1 2(E3EITTEEIR Y
Toay FVEEDN T2 TEL
(fail-closed) L. RHUIEREHEIN E LT L2BN
00— 06 C-1

Managed Iceberg ® A#iAE = 7], Foreign
Iceberg I35iAH D AT credential vending
FEXES. £ 72 IRC #ERIid—H BT T /A= o~
D UCICE XK S Z I3 TE T, Databricks
M Polaris LEMDAZOTABTFICITL LR
TEEHA BIFEH a2 b 256, UCIKHE
DRENETET)

HREBEEIIY 1> 7y FTELEW (Horizon N\
I8 , B A IRk F AT

Bz ok R WA pre-1.0 - REIA7 24 -2
REFEAEHEO. V X7 2B 2558 ORI
AT PRAFL—JTRETEV D
deprecated & L TH D v4 THIBRTE, HERAE
'3 JDBC catalog — 04

BiE: TJLXEA (egresscost)idx. 7 77 FhoT—RZNBARFEHTEEICHDBE
BHETIT A ML DB IR~ 7Y FANTHL Z 2 IXZMTH. A X —F v b
Pttt 7 77 FAH T GB A THREEINE T HEBI 7V FICE o TRILT—7 L
PHETIHMKTIE. PR AR M2 ELGT228DHD £7,

9.3 B3 TPV TIKYICTEI RIS

BEIC, POTEWVMREDEDI VSV TREBICTEI D 2HRLET . 2 2MRET . X 7Tk
DFETIZO DML AE TRV R0 2 iz 3,
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PO TWRIEE?

Y

TLARILOEH - HIER
UPDATE / DELETE
MERGE

Spark / Trino

V3 DEEEERESH ?
DV / row lineage
VARIANT

PRy
Dremio / Hive ‘ ) Ef E? Eb
1 NSERT UPSERT 035 p————— ' L
7JL DML & INSERT D& MERGE 18 (3 MERGE JEXiIi5 IOy v3iGiE? o
DELETE Py (BEES v2)
DsaLAL upsert TP
Snowflake o \D\P =5
Databricks "1"0 re\mlo yiceberg
e
cA 25t docs £ Preview (Cloud ) FDSHEIB
F7Z experimental

BRI NTARMLFLE LN GEZ05) -

HifE LBk

NS

'v3 123Uz deletion vector 23fEbi 3 |

Pylceberg T—# D T& 3|

[Trino & v3 XHnE A

'Flink © CDC %#1A T row lineage TiB8#f3
%]
(=3 —Y N HEAIEAE]

BXZE|Z copy-on-write D ¥ ¥,
write.delete.mode ZBH/R LR WIR D DV i fEibh
v —02

v3 Z&117%4 L / equality delete Z&5sH AL /
MoR & CoW IC&5 % / compaction HEL —
05

PR i~ —Y %4722 docs & experimental &
L. row-level updates/deletes/OPTIMIZE % 3k
S & BARD

equality delete Z2f£5 T > > Tl row
lineage IFEBF ST NG — 02

compaction & GCIZEROD N2, N=T
1 >3 V&5t - sort order -
write.metadata.delete-after-commit.enabled @
MR EIFB S DOEE — 06
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9.4 FLVHFDEE

ZOF v — MIHRBNBTr—XZRETEDRAL/-DDH DT IRTOEREZRLL LTIEIVWERA &
WL RN EDTVER A

- BEESELDES (FTREWTWAEM HHNOERZ F1)
s AT AT RAEHN (57— ZFnfEh, BEE RS
c dXAMEE (L2 . av¥a—EEDE)

WIS HEERDEE TEIIEHRER]CZD A X9 F v — P TROAARBRMZ, 205 OBLR THET
fliL T ZEW,

Fo. ROFA—ORIGKRISEr BTEDD £9. GA/ Preview ORI N — a > &S &ML S 55
Al FEOHD & —RIEHRE BB L T2 E W,
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A 90. FHEE

AERAER: 2026-07-17
AREHCHESHEEO—ETI . FHEEICHBEZ{TIFTVE T,
HBL o FER):

« {1#% --- Apache Iceberg Table Spec (4> —&: format/spec.md)

+ IRC 14 - REST Catalog OpenAPI

s R FFaAX b - iceberg.apache.org Bt FD % K ¥ 2 X > b (4 Y — R apache/iceberg ®
docs/docs/)

- FEREEORIE - (HHRICERSINFETERAREZFIHADO 2DICHNT W2 KB, 518
DEFIXEELTLEZW

Al X2 TF—218E

A.1.1 snapshot (RF+v 73w k)

HEMHDT—TNORE ZDRF vy TP ay NIBTEET—X 7 7 A VOESERL T TMLHRIZ
'The data in a snapshot is the union of all files in its manifests ¥ E& L TV 3,

B fHhk / — 01
A.1.2 metadata file (*.metadata. json)
T—7NVDIREEFER L 72 JSON 7 7 4 Lo AF—< =T 4 ¥ a VfEkk, sortorder, 2+ v 7> av

. T—INTanRT 4 2EAET, AE2ATHRIFTZDIE. CHOIMRED metadata 7 71 ILA
DRAR) 1213 T,

HE: (Fk / — 01
A.1.3 manifest list (snap-*.avro)

1RAFyF¥ay bizoE 12 s Avro 7 7 A L. ZDAF v 7> a v MZJET % manifest D—
% ¥ . % manifest ®o8—F 1 ¥ a YERFEET (field_summary) 28 b £ 9,

e kR / — 01
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https://iceberg.apache.org/spec/
https://github.com/apache/iceberg/blob/main/format/spec.md
https://github.com/apache/iceberg/blob/main/open-api/rest-catalog-open-api.yaml

A.1.4 manifest (*-m0.avro)

T—=RT7 7 ANV(EZHIRTZ 7 A V) O—EZFFRLT Avio 7 7 A Vo & T 7 A NVDR—F 4 > a V1l
AR R B A E T,

ik LOBEERMHD 205D EF, YIZTTAMEIN—TFT1 a3 FEFHA (TManifests can
track data files with any subset of a table and are not associated with partitions)). ¥ 7= 7—
% A CHIBRAIZE— manifest ISRETEXBA (HIFRT » A UdY a 775 v = JIRpZRiCi e
BENDHB729D),

e 4k / — 01

A.1.5 Puffin

Mat& A > 7 v 7 Rzt % blob 2> 7 FERBAE 2 2D blob B ER AT % 3 (apache-
datasketches-theta-vl. deletion-vector-vl),

{8 Puffin Spec /— 01

A.1.6 sequence number (=47 > XES)

a3y MENZEICHBREMT 2F S HIFR 7 7 A L2 DT =7 7 A MTHEAT 20 0HEICHD
NEJ, V2 TEASNE L,

sequence_number (F—& > —47 V AHF = NEDOHEXTHIZE X) & file_sequence_number GEAIKRFD A
Fv 7T ay VES) YT, X The file sequence number can’t be used for pruning
delete files ) » FHEE L TV %3,

HB: {15k / — 01

A2 T=TIILEEFEEN—-3 Y

A.2.1 formatversion (7 #—3v kN—3Y)

T—=TNDRART=ZBREDOHRRIIE > TEPNTVWEDERTAN—Ta v, BEER2 (1.4.0 D), 7
T HBMEDEN S EENA S & ZTRT EHD X5,

B Rk / N R ¥ 2 X > b (configuration.md) / — 02
A.2.2 schema evolution (RX¥—3E1t)

HlDEH -HIBE tig HEFEL BETF— R 7 7 A NVEBEXHZTITS 28, dREiTIRE < field
ID THERINB-D XL LTHEE7 7 A NZIZFDE DT T,

gl R/ — 02
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https://iceberg.apache.org/puffin-spec/

A.2.3 field ID

BHNCEHI D KT B3 REDHAITF. fFkEColumns in Iceberg data files are selected by field
id)'Renaming an existing field must change the name, but not the field ID & E®» TV ¥ 3,

HB: {18k ) — 02

A.2.4 partition spec (/X\—F 1 > 3 U {1i%)

Yo% ¥ o transform (identity / bucket[N] / truncate[W] / year / month /day / hour / void) T 8—F
4>avTEhDERK.

HE: R/ — 02

A.2.5 partition evolution (/N\—F < 3 Vifft)

NR=T4>ayOUIDTEEBEPOELET 2, BET—RRESRISNT HIHD spec H[F—7 —
TV HAE L F 3. 5 AHD R, & manifest 13T Z2h 2 FH W REH D spec) TR S L E T,

e R/ — 02

A.2.6 hidden partitioning
I VIR —=T 4> a HEEPZLTIOEHEA, =2 P 2mEAADIREE(ts > X) % inclusive
projection T 8—7 4 ¥ a Y ihgE(ts_day >= day(X) ICHBEIZH L £ 3,

3#: Thidden partitioning IZAR FF 2 X > s THHELNZMEMHTTH, HFEXHES
TRAETIIHD FBAMHEIED TV S DX inclusive projection OHHITF,

HEL: N R ¥ 2 X > b/ Bk (inclusive projection) /— 01

A.2.7 inclusive projection

A% v VihEERR—T 4 ¥ a VIRGEICEN T 2 A, HBRITHTDBREEB-ITHES.EDITON—T 1
SR TEBREDREE BT VORI EFED T3, MBI X D BB ORGE &7 X v —
T42aViEINT e AFy S TEET,

ERMICHE L EohTs b, false positive (RHITHEWN—T 1 a»EHmE) IXHFA. false
negative (BZEH{THHBIN—T 13 >»ZMRET)IEFAT L W5 IEFRRRIET T,

e 4k / — 01
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A.2.8 strict projection

inclusive projection ®¥f, €D 7 71 NDEITHERISGEFEBLITEIEIT~ Yy F 52 LW
W L 72 £, residual predicate (FiAE 7 7 A VNTIT Z L ICHFHIE T N & &M ot b
ERS

i ok / — 01

A.3 B3 CHIBR

A.3.1 copy-on-write (CoW)

BEPRIT =27 7 ANV e HEEZETHREF ZIALIZE VD, FAR D NIRRT
3, write.{delete,update,merge}.mode MDELEE,

e N R F 2 X > b (configuration.md) / — 02

A.3.2 merge-on-read (MoR)

DT =R 7 7 ANVFEERT T ZOTRHIBRE W e WS EHRER 7 7 £ VSBT3 5 & XA
ATV AR D I —DaX b330 75,

H#: N5 K& 2 X > b (configuration.md) /— 02

A.3.3 position delete file

(YOF—27 7 A NVDAATHEZHIBR L2 25835 7 7 A L (v2 TEA), v3 T—=TILADFRE
MFBIEXNF L-(WFEODDITEMREE),

g Ak / — 02

A.3.4 equality delete file
2 DD DEDOITZHIBRST 218 WS R ZRERT 27 7 A V(2 TEA) AN RIZET—& 7
7 AN REDREITIRD 2 F T,

ERTARTFIOD 2 2H D £, unpartitioned spec THEA N7z equality delete 124 A—/NILEIBR &
LTe7T—&7 7 AVCHA XN E T, $£72 v3 D row lineage |3 equality delete TIZBHFEh F
A

g Ak / — 02
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A.3.5 deletion vector (DV)

v3 TEASNLHIBROFERE X — 7 — & 7 7 A VNOHIFR(IE %Z Roaring bitmap T&X L. Puffin
77 A MITHIIL 9

ATy Toavy brATIT—2I77MIIICDOE DVIBRA 1D WS REFEVPHBETRIEENTE D,
T v2 @ position delete (BRfR7: < HEA LEAID 5 2) ¥ ORENIZENT T,

8 (4 / Puffin Spec / — 02

A.3.6 row lineage

v3 TEA XN/-1TDRFEBHR, _row_id ¥ _last_updated_sequence_number @ 2 7 4 — L F&FH £ 3,
V3 TIIBET AT TREHD FHA.

s ok / — 02

A4 FSUHOS g2 e MiTHIE

A.4.1 FEHRIAITHIE (OCC: Optimistic Concurrency Control)

0y 7 25T, W’E@iéf?z’))f'ﬁ&’ﬁﬁb'ﬂ\&h\ Lia Iy MRICHEET 2 TR Ba L6 . 8
VI 7= 3k D IR7E WHEELTY P74 L9,

HH B AR ( rerl‘[ers create table metadata files optimistically)) /— 01

A.4.2 atomic swap / check-and-put
a3y FOERFTLWV metadata 7 7 A LB ENWSES AT AXa 0 LIBENRFEEBY 26, 2
NICELBZATIEERT2B1ETT,

i fEARIZ commit @ atomic #1FZ D b D ZFHEL L T £ ¥ A (I'The atomic operation
used to commit metadata depends on how tables are tracked and is not standardized

by this spec)), h2OJREICKELET,
HE: R/ — 01

A.4.3 snapshot-log

MWD YDA F v I ay A current 1872 o 720 R D & TR FRRY 0w 7, BRIIBED S
ALESARLIIChEZFEODBVWEIELLZZIBDNERA BFRELIIHYT. 0—L Ny ZEICHE X
BUWEWED),

el kg / — 01
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https://iceberg.apache.org/puffin-spec/

A.4.4 branch/tag

2F v ¥ ay bEETHETDO E DS (snapshot reference), tag 13827204 FL, branch 34Kk
YANCEEIAD BHETT, main 77 Y FIEHIHEEL MRUINTHEZ 2 Z22i13d D X2 A,

HB: {18k ) — 01

A.4.5 WAP (Write-Audit-Publish)

BREHY 7 0 FICEZASL - 7F— X E 2 HEE — BT AU main IZHUD A A TREL &5 FIE, N
v FTEWRIRAT =Y VT — WGk >ARE R D7 — 25T 2 EHTT,

HE#: N R % 2 x> b (branching.md) /— 01

A.5 REST Catalog

A.5.1 IRC (lceberg REST Catalog)

A &n 2% HTTP/JSON O #—0d OpenAPI #R#Hi—3 2 thkk, 0.14.0 TEAZNL XL,

TRICEHFOHZIN—-a 0 BESIEHD FHA (info.version1X0.0.1 DF F) MEEDOHEEIX Iceberg
DY Y —2FF L, EITRED GET /vl/config @ endpoints 7 4+ —L R CHIBI L 5

W IRC okt / AR FF 2 X >+ (terms.md) /— 03

A.5.2 prefix

IRC D RRITEEN D AT A — &tk EDEFRIETAn optional prefix in the pathj AT T,

oL F Ty POERBEFEE LTHEORZ T, T prefix DBEKBZERLTES
FH=NRBICERTVET . prefix 3~ 77+ M L WiE T 2 ARGRIIHERT =
TWEHA,

gl IRC {14k / — 03

A.5.3 warehouse

J &1 Z N OIS E e T . GET /vl/config?warehouse= THHEL 3,

i HOBERIIFEEMFTF, Apache Polaris TIZhEOJRATHD, S3ATEDHD %
Ao

gl IRC Ak / Al & DR / — 03
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A.5.4 credential vending

A Ea BT —TIVEIL « prefix Bfi FERDOR b L —VFELERE 7 74 7 ¥ bW T A,
VI CRmp OIS FRRHER L S TICEAE T,

B OB RDIR 2356, 7 74 7~ MImE prefix Db D % #EU % § (longest-prefix-wins),
el IRC A% / — 03

A.5.5 remote signing

T4 TV IMAI L=V ADY) TR NDEBLE R KBTS AR, 25417 > MMIERIEER
ZTHETHHFIFILEEA.

et IRC A% / — 03

A.5.6 server-side scan planning

(D7 7 A NEFHLD I DEEZ A &1 7Y — N AITIT 5 A, 7 7 4 7 >~ b A manifest & H 79Tt
BB FTAMF1.7.0. 774 72 FFEEF L1100 TAD £L 7%,

el IRC itk / AV V-2 —F /=03

A.6 EH
A.6.1 compaction

INERT =R 7 7 A VEREE U CHEYI R 4 X2 F & o 2 #1E(rewrite_data_files), #k#& i bin-pack
(BEE) | sort / z-order,

2301F compaction & “Optional” IC538L TWEH T, L7 expire_snapshots ZEIE L WRD FE(
BEEhERA (BT 7 A0 RFy Ty ay beroBRENT 57:0).

H#: N FF 2 X >+ (maintenance.md, spark-procedures.md) /— 06

A.6.2 expire_snapshots
HWRFy Fyay bRPFIRTIAVC L. ZRENLA R o7 7 A V2 HIBRT 2 81F, /X2ER
“Recommended” (compaction & h BEEDEW),

branch / tag h 5BBEINTWVWE X F v T ay MIKIBRIhFEA, 272 1 O3 5723 T. 2D
AFvTTay b RIET 7 A ADELRICED 3,

HB: N3 R & 2 X > b (maintenance.md, spark-procedures.md) / — 06
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A.6.3 orphanfile

EDARTFT—=EPHZRMEINTVIRNT 7 4N ¥ a 7R ETRELE T (F—X2RIcEE X
RTF—R%HRTaAIy T BEFOLDHEERNICEITONEEA),

remove_orphan_files THIFR TEZ 32, FABEETRLBRLMUBIITTVWIIRET T ETHOEX
AAEMSTHIRRS 2 & 7 — 7D ENE T,

B N F ¥ 2 2 >+ (maintenance.md, spark-procedures.md) /— 06

A.6.4 fail-closed

SRR ISR 2 1o B 35T, AEREETlX Amazon S3 Tables O HEI A F v 7> a v MEHICOWTH
STWVWET, FITRTSOoF 1 2MEZIEIT . T—TIL2EOBIA T FADMBLELET (L2
KBNS ME LT LB ATEA),

H#: AWS S3 Tables F¥ a2 x>k /=06

AT TOAATL
A.7.1 UniForm

Delta Lake O#8E, Delta 7 — 7 v5 5 Iceberg ® X & 57— 2% HEEK L. Iceberg 754 7> b3
77 ANEBEERITCHDELLICLET,

W8 Databricks F¥a x>+ /=07

A.7.2 LSM-tree (Log-Structured Merge-tree)

HEAAEBRL TR THEDL S~ —2F % K& (Level DB / RocksDB ¥ [A%&#t), Apache Paimon
73 bucket Z & IZHRH LT b E#HE upsert (A < HE TS,
& Iceberg OHEETIEH D ¥ A, Paimon OFGFHEFHAT 2 -DICHOTVE T,

B ARG EDKM / Paimon F¥ a2 X2k /=07

A.7.3 TJ L XREH (egress cost)

779 P oT—RENBAFEHT EE I 28ERE.F—2 7Y FADHAID IZLZAMT S
770 R R =%y AT L GBBATHRBESNE T BRI 7V FTRICT -7 267 %
RT3 aX rz2EALE T,

B AR E ORI [ — 08

137 Version 2026-07-21


https://docs.aws.amazon.com/AmazonS3/latest/userguide/s3-tables-considerations.html
https://docs.databricks.com/aws/en/delta/uniform
https://paimon.apache.org/docs/1.4/iceberg/overview/

A.7.4 TLP (Top-Level Project)

Apache Software Foundation ®1ExX 7w ¥ = 7 b, Incubator 2% ¥ 3 % & TLP iT7% D £ 7,
Apache Polaris 13 2026 £ 2 HIZZ#E L £ L7 (KXY =X 3 DOTHIAHRVWE-STWERIZ 04 25

73
1),

H#: ASF/— 04

A.7.5 GA/Preview
MO "IN A —BETT,

EE: Apache Iceberg KXKXICIZV3I DB GAIEWSEERFELEFFA. 21X T -2 21
AR § O complete and adopted by the community ] £ TT3, GA /Preview 1>
& —fill(Snowflake / Databricks / Dremio 7 &) O 8 @2 LRI 246 U £ 3. W& 2 IEM 3
% ¥ [v3 1% GA 72 ®IZ Trino TiX experimental j ¥ W o 7Z{RELAE L 5

B (A RV X —DRFFaX b /—02,99

A.8 FIEEHMHIEICHESE

DIFREARREZEI LY Y VR 2R T 27D ICED XD T, ARPRXRNOBETIIHD FE
Ao

(5#E3) RNY —ATHICE R TELDD
(BARAVIER ] 2RV = ZHIFEHBEAEEL TV D
E 3£ V=ZBRIODEBHD 2T D, IEME Tl

rv—oFdH + VI—RFEH #HER—- bR FEBRICAREZIRDELHVSIXFITY, PR~
—VENTVTH VY —RRGEND L RRO T AANF a2 XV b R—- 2D TWEEBHRD
EH A

HE: AlREEFEOEM / — 05, 99
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https://incubator.apache.org/
99-methodology.qmd
99-methodology.qmd

B 99. sAE A LR ERESRHIE

COREZZEHIBIAESLUV Iceberg FATHREBDRAEZITOIARFICCZHOLzHOHF
E

COFEIIANEE Al DHETITVE L7z id h 2 S 3720, [ UV EEEE - M ICHNERNE
WIE o 72 I T—RIERICY 2o TRESETVWE T, Z0EETEREDHIEN VOB Ao
MO E LU TNIEZ DTS,

B.1 A. SEMFDEFCIENL

N RFFaX2 b
> VRIS MIVDEZ7» AL | V—Ra—F
>nNA7ar LYY —2
> Fffiza s

R ETUAFELLS LUZHRAL . FEROFETEKZRELE T,

B.1.1 BE¥CDIEFHBDH — EF

Dremio @ v3 G T. ZDJEEDTRERT L2,

Y= Fik

TR Y —2(2026-04-06) "ships the latest V3 spec at GAJfull read and
write support]

docs HH L “Iceberg v3 Preview”

I—=T T4 IXEIL “GA” LEZF DD F£F, docs ZHH LT Preview Y HIE L £ L7z, Al DFf#E
FERO—DIE LAV Y = AT ERIIC GA tHELTE Y, WL KRFE TR O - -H—DRE
BBRER_D T L 7=,
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B.2 B. COFFIETHALEE

B.2.1 B-1. YU =X/ — MIBREHRINEL

Snowflake DASBI oD BED V3 BEIFAAH T EHBOFAEHEREOBTEFELIEVEVE LT,

+ 2026-05-07 @ GA V V —x /7 — b: ['Writes from external engines to Snowflake-managed
Iceberg v3 tables through Horizon Catalog aren’t supported yet
- 317 docs: Tread and write to Snowflake-managed Iceberg v2 and v3 tables

FETIRHD FEATLT 2026-05-26 1AL > 2 > write 23 GA (L L THIKIZHS A, W)=
J—FREBFDOEBRDEFFZR>TWELZITI T,

gil: V=R /= F2REOKBIDRRLICEDLEWVWI &, L ZRrSEHINLEE
Ao T DRFR DT E U TRitA, RRIZBTIRIT docs THRI B L.

B.2.2 B-2. TY—UFH = V) —RFH +HER— MR

ZDEIX Trino « Presto « Spark T#EDELHN L /=,

U\

£/ HRE

Trino @ v3 v3 D PRIFIARTI—IFRH (#27786~
#27893), L L docs I35 % Support for
format version 3 is experimentals & L.
row-level updates/deletes/OPTIMIZE % JEX$)it
Y'E5, default values $#27837 h’v—o3h
TWBDIC docs IFIERBEEL

Spark @ geometry/geography PR #17073 1% 2026-07-08 ~— A, L2 L
milestone (¥ 1.12.0=kV V=X, SHEZ 2w

Presto @ v3 DV + UPDATE/MERGE (#28058/#27943)1% + 5
YRR —VELEHN, EDIVI—=RICHAST
(A YA

#Hil: t—PBHAPROVA L Z2THR—=FBEAEHREIFLBVWIL, V) —RX T2 AR
b — 2 ZHERR L mEANICIE docs & authoritative ¥ 33 2 &,

B.2.3 B-3. U=/ — FOEBHWHLBRHZFED

Spark @ default values 23 81741C 3,

1.11.0 ® VY Y — & 7 — izl Add schema conversion support for default values (#14407)1& » D ¥
doLHL:

« FE&x A4 bk “Spark 4.0: Add schema conversion support for default values”

« ZH X TypeToSparkType. java D& = A —IEH/E T

« [A T 1.11.0 ® 7 ® 3 — K iZ throw new UnsupportedOperationException("Cannot add column %s
since setting default values in Spark is currently unsupported") 2 SR{E
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Hil: V=R /—=rDEHZAL FILTRLGLS, PROXZATFMILEEETI7IILERSC
Eo

B.2.4 B-4. R¥a XY A FHN—D3 VISERLTULEL
Pylceberg @ py.iceberg.apache.org i2ZN—=23 L IR/ NF—DBL. D= 3 LITHIET
IR ENEEA (= main BIEDATRENE)

Z ZTAFEIZI Y =X pyiceberg-0.11.1 DYV —RZEFEBBLTHEEL X L. 20#EHE,. docs
PRI TERPORVEETHETCE X L :

« table.maintenance MZE7E (table/__init__.py L1129, table/maintenance.py)
« V3 IITBIERISTEE T 3D model_dump_json 1 NotImplementedError Z3&(F 3 =& FAH KA

#ill: docs MEATELVWEE R VU= L2TDY —RZEEHRT Lo

B.2.5 B-5. 28X Y —XEEHFET S

Flink @ VARIANT:

V=R Tk

flink.md 22 (1.11.0 £ 2" - main MJ5) variant \| \| Not supported

1.11.0V Y =R/ —} 'Support Variant to Flink 2.1 (#15265) |

1.11.0 £ 7 DFEa—FK flink/v2.1/.../TypeToF linkType. java {Z variant

S 3 e M. 7 A b BIFE

FEHFIA-TED, BRERDREH AW L L, LAY —ZXDNot supporteds £FWVWT
WBRERRIZXD =D WA L@ L TVET,

B.2.6 B-6. iceberg.apache.org & JS L >4 1) >4 THEXH N L

UMY EE T 30 WILIEDSHEZ L % L e,

R mnR—= KOO ICHZBdD

iceberg.apache.org/spec/ https://raw.githubusercontent.com/apache/iceberg/main/form
(2137 41)

iceberg.apache.org/rest-catalog-spec/ https://raw.githubusercontent.com/apache/iceberg/main/open

(Swagger UI) api/rest-catalog-open-api.yaml (5822 17)

iceberg.apache.org/docs/latest/* https://raw.githubusercontent.com/apache/iceberg/main/docs

Databricks @ docs HE#EFE T, curl T HTTP 200 ¥ 50KB 25K D £32, JSL VXY V7D =
NDHBTARIIEENE R A, Teurl LT grep L7=5 Preview BV = GAJE WS HEHIFRRILL
Ft Ao

#il: £ — X (raw.githubusercontent.com) Z $E—DMEEICT B Lo
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B.2.7 B-7. TGAIIIR VA —FFETH > T Apache DEE TIIHW

Apache Iceberg KRICIE V3 DB GAIEVWSEEDHFEELEFRA. AR T — 2R3 MAEHEEHD
"'complete and adopted by the community ;£ CTT7,

'GAJlZ Snowflake / Databricks / Dremio & W o =AY —AIOR SRR R L 5. W& 2 IER
5% &.v3 & GA D2 Trino Tl experimental | & W o 72IBELAE T 3

B.2.8 B-8. F5RF#:RI & IFERITII3HIH

ol

HE

Trino @ v3 row-level updates

Flink @ row lineage 4/
Redshift @ Iceberg & %iA#A

[BAREYFENIIE] - docs Ailare not supported
CEAELTWS

[(REER] - V—ADRODS5ED o772 F
[kFEE] - AWS O docs CEEBBEEDROH
S

TRODSEH>fc1ZFERISI LB DIFEETT,

B.2.9 B-9. LHDFiRH’HVWC L HH B
FHEMFE DRI B IR —RIGHR CTHE X 7=

AREE T IMETHEICXANLTVET,

A DRI E

ENS

s3.path-style-access Z&XET %

MinIO %Z{# 5

Polaris % incubating
Polaris o getting-started/eclipselink/

Pylceberg ICCOF—REEFELBEV.EET L0
I% s3.force-virtual-addressing, L2*%
s3.endpoint Z&E 3 AUTHBIT path-style 127
2D TRAIBHRELELS TEWL

minio/minio I& 2026-04-25 ICURS R U7
—h1THEH

2026-02 |Z TLP ZE%¥EH

WEFEH(404), jdbc (ziEH

#ill: KRB DRIRBIFINRICEDH S C Lo

B.2.10 B-10. —RiEHMHAIER1E LTHELTWVWS
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@ L TWwaEik R

"Nessie 1 Polaris I2#i& X U TEELE 2024 &£ Dremio CMO ¥EICED < #Ril,
2026 4E 7 HFE 5T Nessie 1 archived Ti3%: <
) =258 (0.108.2, 2026-07-17).7272L
EFE S WAFHEC. ABMDIZ v MMIERM 245
% -RE1A (B-12), EfEiCiX Tretire IEEIN T
WEWHD REIFVRFRTFE—F]

liceberg-rest-fixture ZARIAFZMHZ2EL README ICEDL S HATRHNREXIIEELE

TW53 | WCRFESR) . L < 5IHE N2 EE I RCKllo b o,
7272 Uit - — ABLE (testFixtures) -BEE(H
(4 XV SQLite) ITARTT R FHEETT D
[ A=

MPolaris 75 MinIO %= 7=Dix AGPL{td /=% Polaris ®—2X1&%#Hk (PR #3482 / ™ docs)ic5
1 RZBRETIEBIEBV XL —ELT
207 2 X 'maintenance mode / ¥ a U F
1 {EEDEEZWV I, L MInIO DT> Xid
AGPLV3 DX £FTZEb>TULWAL

"Hive I3FEA 2] Attic ICA 2TV (5EFRIC attic.apache.org
PEUS LU CHERR), 4.2.0 (2025-11-23)V V —RH
A, 4.3.0 DT Iceberg v3 REBHERa—7

Hill: THABLDE->TVWBC IFE—RIBRICEH-B &,

B.2.11 B-11. RFICEIH I L. HEEE I TIIDD SHEVRIEDH S

MEEA o 7 RERIE (Apache Polaris + Pylceberg) Z 52 - 1T L 72FRIC. F¥ 2 X ¥ b OFETIEXKD
o TN F U,

FEK: Pylceberg Ta v + 35

pyiceberg.exceptions.CommitStateUnknownException:
StsException: (Service: Sts, Status Code: 400, Request ID: null)

[REA: Polaris @ % % v~ storage config i< roleArn % & L TW7z 7z, Polaris 2% credential
vending D7z STS AssumeRole % X217 > 7z, RustFS & MinlO & STS IZ¥EE L TLVERLY,

BERATOHAD S B o Teh: Polaris DA 4 Rk roleArn ZEWVWTWHRWZZIF T, IS3 AR k
L= TRIBVDTUIWIT RV 2 IRESIKBEVWTUVERATAWS OHIIZ roleArn 235 2 22 S5 TH
2O WO HARKENEICZDET, DRV TILDTEVHDIICEMRDEH I 75— 3. E0 25
BV EREA

BIRMBER: oI —X v —IIFFRME LR = %3, CommitStateUnknownException (& fthk M2 3
Y SR LKL 70D 5750805 RbBIREIRREZ FK U % 329 (03-rest-catalog.md
S FERBIIHRZHE I AT LM EORERE FEO LS —5HI—B LRI e 2H D 5,

#EN: BHhEIBDIEREHD T, ARV I ar—LTHLETIEX. ZDD L 12835
B D FT R LD DIFEE-> TL X W,
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HHOE T MEFDO TR 12 FZRTHERL £ L BUE v2, CoW B, V3 EZIAARA], MoR 7 *
—L\w 7 s3.path-style-access £, field ID 2, credential vending @ prefix 2 2 —7" 409
DI, prefix 23 overrides THELHM 2 Z & R ) wifRicEED  FiR & ERITHERE L FiRIE G RES
DHFTRAIL TWET,

B.2.12 B-12. RAHEIZ IEIEDEREZHIEL VW ER - TEREEL<

FIRE Z DMEZEATED WO 7 727 +F =2y ZTHBLE L FEHLEBETH-TH. £
NRETTRIEL Wi ZE T A,

#IhRiE Nessie 1ZE 52 3 1,630 A= w b TiERICHFAEMRET L F VTV L BFEKIZIEHT
L7z, RERZRLGD oT-DHRD T,

Juyzr/ bk HFaIvybr@B65H) Ky b AR

Iceberg 1,696 309 (18.2%.4>T dependabot) 1,387
Paimon 2,278 13 (0.6%) 2,265
Hudi 1,141 4 (0.4%) 1,137
Delta Lake 1,203 0 1,203
Nessie 1,652 1,407 (85.2%. renovate) 245

Polaris 2,100 744 (35.4%. renovate) 1,356

Ry FHEED 0.4% ~ 85% £ 2HHRES-H. DS v FEBEVICL=RIFIBIBELE LTRIILTWL
FEATLT. BEAEMIM DN

1. Nessie DGEFRIEILI AN D 3 v MiE 245 T LA HEE 1 A(snazy 2 212),11,630 2 3 v
F T Hudi (1,141)% Delta (1,203) & b Efilc BB TW=DIE, renovate DIKEEHEZHZ T
WiiZIrcd,

2. Polaris & Iceberg DIB{Ih%¥EE, 4 Tid Polaris 2,100 > Iceberg 1,696 T¥ 25, AT 1,356
<1,387 T3,

3. Paimon D% iB/)ViFEi L TW . £ Tl Iceberg @ 1.34 5T 355, ARITIX 1.63 f&, Iceberg
D 18% 72 dependabot 7222 5T 3,

THICEEERDETEDLH D F L7 ceberg 267 / Paimon 164 3B 365 BO 1= — 7 (5.
Polaris 156 / Nessie 791132 H#3f contributor T.[F U R RTWE L7z, LA d [ceberg 1%
contributor 21T & W S fEERIZENR 365 BR—XTODHEIL L. £ THl % & Iceberg 407 /
Delta 391 / Hudi 382 / Paimon 363 TIEFEETV T7,

AL TOASy FEDSV=ERIB. Ky FZIRALLBVIROMIIL B A #Ell 2: #8857
Oz F2UBIZRTR.LEIHDPELEFEERTHICZRBLTIET L. Hil
3: RARTA ST TRDOO TR B D FBAMER I ERE > TLIET V. HFIEZTNA
ARTEEZOEEEAD, RRERBVEEDEREZZET.

B.2.13 B-13. FRIFIR) L TREDZIFFIF AR VIS

WIFRE12026 &£ 7 BB T format-version=4 IIRETET FHA EVTWVWE L/, BBDTY,

- ft#&: [Version 4 is under active development and has not been formally adopted, < =
AUIIEL W
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« Iceberg Java 1.10.0+ (2025-09-11~) : SUPPORTED_TABLE_FORMAT_VERSION = 4, NVU 7 —3 3 ¥
\Z formatVersion <= SUPPORTED _TABLE_FORMAT_VERSION 7z DT v4 31889 3
- Pylceberg 0.11.1: TableVersion = Literal[l, 2, 3] TEIEL&WL

VY —2&% 7% #:1.8.0 >3, 1.9.0 >3, 1.10.0 >4, 1.11.0 —> 4,

TMERED RIRIRI D S TREDET TR 12 MR LT-DDBED TL o FERRICIT Java 3B v4 77— T L %
fELE §, LD MIN_FORMAT_VERSION_PARQUET_MANIFESTS = 4 / MIN_FORMAT_VERSION_OPTIONAL_LOCATION
=42, V4¥EED T — F B a— RIZA->TWVWE T,

#Hil: TR RERZHNODHDTY, NI IBVWTHE00FEEH 25755 I3 H#EEwT
HoTHETEDD EFVA, REDFRETIBOREEZRATLIETV, 0D T Mk
BRI A TEERMHR L o2 LICERL 3,

EBELOSELEICHEDFET, MER VoL 1TIER<. MERTLES DT DI EDHLBZ VXY
ZEHAPTRIIZVELH S OTT,

B.2.14 B-14. ZAITET 3 HDIZEA TS

Jnuy st OEEMEZHIR TR GitHub API THIAL X 3

XTable: H#7V UV —R 2025-06-04 (13 » AFD.EXI0H 10 =3I v b, 24E5 » A incubating O ¥ ¥
Iceberg: Ei¥r365H 1,696 =3I v b(5HAM 1,387, 2=—271FH 210 %
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BFLET,

B.3 C.iBERERDBLVEVE YL SHKk-T-D

AFAETIEZ BT T o 2 EBROFAEDOERDR 4 DDA TEWVEWE Lz, T2 T—RIGHIC
BTz o THRE X B/-AER:

A FER

Databricks @ v3 & GA 72> Preview 7» E55HIELD-T (2026-04-09 Preview —
2026-05-28 GA, R T\ /= RiihE - 72)

Snowflake DALY PV v3 EZAA EE5HELD T (5/7 BimohlfyA 5/26 12f#
Ho VY =X/ — F25HHW)

Dremio @ v3 1% GA 7 Preview 7» —BHE|D (L 2V Y —2%ED, docs ¥ZEx
EbETVWiho7z)

Snowflake Open Catalog 3 #iHiERIc7 n—X  FRIIDHN docs TEMD TEF (72 LReH
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BUVLEWA R 3 HHEFRINDELRIFRZTIDE-T1l CICEBBDTL

145 Version 2026-07-21



#Hil: RVEVWERES. FITAADBDORATELVARMEIZRS ., Hf M 2n
IR L 5,

B.3.1 AE7AtX LOFEHICOVTDE

Al DVER U 7-FAERS RO —oi1c, BREZIEEL B2 DS D % L7z (TRedshift OF =iAAD 2026-04-
2312 GAJTAthena 13 v2 & D 2 ), Z DIEEIZ Z O FE ORP TR A X h. EEERICI3EDL
AFEFNTVWERHATL,
ZOHRD—RIEMIC L ZMAETH, CD2HDEBEZSISEALTWVWBEHIROMD FEATLE. 4
A OEPTH . LR IEEIRE IR TVER A
COEWRZRRICERIDIZ. FNHDESIICCOREIBHCS L LTVWIEEBME—REDNSTY, LLM N
— ZADFABETIX. LIRS B EZE X T

1. —XiE#HRD URL Z%FHRASES (BEEAJREICT %)

2. ACHEAWEERKE JRIICARTZ7AaXFz vy L. BEVEVWERET S

3. BLEIRIZHDT—RIBHRICHT->TET

4. TREERIZES CCZHATRICEET BT S (EHICHED XERW)

(RO ol )T L DM INEIMRTT ZMzHO X5 T8 e HEPET £T,

B.4 D. KR HFIAND—E&

IRHERR N TIEXIG T D D £ Ao U NEETE, D% D AR DSHEREDMS 578 o 7 JJHH T,

B.4.1 114k (02)

+ v4 @ Adaptive Metadata Trees, column families. single-file commits --- 7’04 «ZX1E$R
DHBXITAINRA F=VICRE>TVEL (o TV 2 DM R L HIFEIED 2 BRDA)
VA DRA LT A (12027 FHTHZIE) - ARTEERD ]

B.4.2 REST Catalog (03)

« Hive Metastore @ ERHEH (Thrift/JVM #7H, v v £ > V1) --- Apache O—XXIFHIZIZ A
OPRH TN X =71 7HEK

+ Hadoop catalog ®FR5 % REST catalog ®#Eif§r LU TiE 2 N Gdib - RFR

c prefix=<1F7F Y FPHEWO IR - G0 6N 2 MOHERNCE £ 5

« prefix 2/ ZED N0 — (EEPIHRE S

+ Idempotency-Key % CommitStateUnknownException X & UL CTEA SN/ & w5 HER - BH/RAYZ
LRI ARFER

« credential vending O & v 2" ACL N4 R ZF 1k 1B — AXHZ O SIECTHIH T 2 FEHATEAR
FER

- function Zx > KR4 > b & SQL UDF spec (#14117) D%

- iceberg-rust ® scan planning * iR
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B.4.3 A4 045 X3 (04)

- Lakekeeper @ REST HHf#EMN—- a3 eIV FARA Y FEUDERR - AU docs b U
AT P VITHEER L

- Lakekeeper OFFRAEH - ANFHIHICE 0

- Polaris 1.5 @ Generic Table vending #:5k --- Snowflake 7' 1 7' /AR docs 2B WiE 5

+ S3 Tables 2171 7TV FRA1 > D vending HE - AWS A cidibk L. a3 2=74T
FREERE D D

+ Glue REST @ view / RenameTable x{/i5, vending ~ v &t

+ R2 Data Catalog ® view x{jis & GA K¢

- Gravitino ® remote signing xfit: & #¥# RBAC €71

+ Hive Metastore MIEHELE(L - Iceberg 2R ICIEMBES ZFZELEL

+ Nessie O EHR R --- 2024 £ Dremio F 5 & 2026 FEOFEEDF G

« Polaris @ TLP #Z3H (Incubator 2026-02-15 vs 2371 2 2026-02-19)

- apache/polaris: latest DFEfAN— a > iceberg-rest-fixture @ latest & 1.10.1 DE[F

+ Nessie /2~ docker compose f

B.4.4 T2 >(05)

+ Flink @ row lineage £/ GBEE FiAHA/\R) / DV H5iAHED / multi-arg transforms / default
values EEFRAH — —XIEMER LR O FHICROD S LD o7

+ Spark 3.5 T® row lineage compaction f#7#(PR % A hL73 “Spark 4.0” FRE)

+ Trino / Presto ® CoW vs MoR &

- Redshift @ Iceberg EFAHAE --- FFETRADEDFKA

- Databricks ®#i# managed 7— 7 /L OBEE format version

- Snowflake ® externally-managed 7— 71281} 52 MERGE OHlfR

« Dremio DififT 74 & /A=Y e DHiaE~Y T4 7 R

- Databricks @ foreign Iceberg credential vending (F'A4'l& GA. REST API docs I&IExt 5.
KRR

B.4.5 &F(06)

+ v3 D DV IZx39 3 FHA compaction procedure --- spark-procedures.md 12 522> &3

s BRBN—TFT2aVHBOWRET—2E /| N—T 1> a3V ER/ manifest TV MU/ XF
v 7Toay MRFFERE - WIhBRODS LD o7 (RTINS 2 BRICAKXDEMN TR L)

c FIUIURYDA—Y 3 T remote scan planning & EFKIfE S 2>

+ S3 Tables / Databricks @ rewrite_manifests tH4 D HEH#RIE-- ¥ H 51D RO 5T

- Databricks Predictive Optimization ® VACUUM 25 Iceberg 7— 7L T¥E¥DFu 7 1 2 &
HT 5

B.4.6 T XFL(07)

« Paimon / Iceberg @ contributor FiE#HMD 776 (N > & — L HEE)

- Paimon vs Iceberg ® BRI L A 7 > S FH - —KIFERTDOEILD FA]

+ Onehouse 23543 % Databricks O1ERIHIFREEIE D BiRE 52T O IERENE (R EH FBIRE)
+ UniForm @ Hudi *i&D B
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+ Iceberg 1.11.0 O f#eF###l (VECTOR BY%5 A 1)

B.4.7 Pylceberg /| 5RIRIH

+ RustFS OIERIG S3 APT —%., 8D production readiness 55

+ SeaweedFS @ Console Ul ﬁ,ﬂi&% cH—a v 7 HER A4

+ MinIO object-browser @ Console t&#EHIFR © B &K =2 I » b+ (github.com/minio/object-
browser %% 404)

- polaris.bootstrap.credentials 23A= Configuration Reference ®# iz K#E#k (README/com-
pose TIXHEFRTE A)

BS5 E.COREEZEHIHLETODFIYyIURXFb

O &Y —X (raw.githubusercontent.com) BS5EEL =D ? AXH 4 MIJS LU XY VTR
OSELALR W
O D=/ —=brZEBRRIOBHICE> TVEWD ? B FEHF IR
O PROERZAMILEEBEI7AINEZRED? V) —X ) — FOEWNIEGEF D
O IMTINA=2%ZEBLID? ~—DFA + VY —2AFEA
O docs & 707 /FL AV —=ZXHBBUVE> TWLWEWLWH ? docs 28 authoritative
O TFRERIZFERBIEEVTVWEGEVLD?
O MEERICHEDHZD ? RITNXTARBHEREIR O oo/ e EL
O TGA1h* Apache DEEMR VA4 —DEEHIEH LD ?
O 2o Fik%E GitHub API TERAL =D ?
O RAMEORRZRT=D? a3 v VSR Y MR R R S 22 03F UEEERD
O HiFostidh S REOEESHZHRBL TLEWVD ? o TRICTFEDIILE
D ﬁb‘ﬁéigﬁﬂﬁm‘bfﬁﬁb‘&)ﬁ_h‘ ? AT DOFIRERXFILTWS D
DR OTNICTRLEDDIZRE S T=D ? RAADPFBOTOWRWI L ICERY D 25E80H %
D FIEBFRE GRENA-)DERTHI I ZARLED?
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C 77V bFxyvIRESE

MR KV KD M) OFAEREEREADME.md + docs/*md. 3,357 17, 106 URL) iEH: 2026-07-17
Fi%: © URL O—1EHUS (Puppeteer) + 37 L7z 3 R0 TRMGE (—RIEH R — 2) + GitHub API /
PyPIAPLIC X 2 H D EL At REBOERZEEE T RELE I 15 CHE

C.1 43U

HE (GE=4

RRAEFE A (— X & —80 KEZB(F 7 40 ME 1L, v3 U U — 28R N
> X — GA/Preview & 4 th72¥)

KIEHE --- (EIEEH 2 (55 1 HIFEERICHE)

REERC - EIEFEH 4%

VY 7HI - BIEE A 2 1

BEL - B A 3

R REZ0ARDOGEIIMIIINELRD. 2 20RENLEBOHPROMDEELEL. WThd
—RIERICIZ Y 2o TV b DD iR DEREAT 3722722812k 2bDTT,

C.2 EXAED (BIEEH)
C.2.1 1.Tformat-version=4 [3RETIF 4L\ — 58D

IR D ECk:
2026 4 7 AR5 format-version=4 I3 ETEZFH A,
M (TableMetadata.java V) — 2R X7 Z L IZEHD -

Rz SUPPORTED_TABLE_FORMAT _VERSION
apache-iceberg-1.8.0 3
apache-iceberg-1.9.0 3

apache-iceberg-1.10.0 (2025-09-11) 4
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Rz SUPPORTED_TABLE_FORMAT _VERSION

apache-iceberg-1.11.0 4

N1 F—3a i formatVersion <= SUPPORTED _TABLE_FORMAT_VERSION 7% DT, Iceberg Java 1.10.0 XX
% format-version=4 IZBBL X T, X 512 main 121F v4 BEED ¥ — F DIIEIEL £ 9

static final int MIN_FORMAT_VERSION_PARQUET_MANIFESTS
static final int MIN_FORMAT_VERSION_OPTIONAL_LOCATION

4,
4,

—77 Pylceberg 0.11.1 | TableVersion = Literal[1, 2, 3] TRELXtA.

RO DIBE: D TR W SRl 6 FE S FFRICHES T 5 & W 5 RIS A > T\ fhkk e 52
HEIHDDDTH D REDEH) 21D 2 I1ITIFFEEM DOREMARBENT T2 %,

KHFLOFTBEELET: MELL V256X TR MFhTLESOT . AREBEOV X285
TRITZIVEDN BB,

{&IE: 02-table-spec.md % £ fH. README - 07 O M T bIEIE, ik B-13 ¥ L Tk,

C.2.2 2. BT FILDERY MERA —ERICEE

#hR D0
Nessie ZET 523 1,630 2 3 v ., contributor 79 & CT;EHFICRR#ET
£ (GitHub API THRZEH) -

Juy=z27 b #HaIv b@B65H) KRy b AR

Iceberg 1,696 309 (18.2%. dependabot) 1,387
Paimon 2,278 13 (0.6%) 2,265
Hudi 1,141 4 (0.4%) 1,137
Delta Lake 1,203 0 1,203
Nessie 1,652 1,407 (85.2%. renovate) 245

Polaris 2,100 744 (35.4%, renovate) 1,356

Ry FEEED 0.4%~85% L 2 HHES - EASy FIOBELEULBRIFRILTWEEATLT.
B WS

1. Nessie @GEFRIEL] ABa I v b 245, L2 5EE 1 A(snazy 73 212. 5% £BT 33), 2 =—
27 V£ 22 N\ (Iceberg 270 @ 1/12)

2. Polaris & Iceberg DIERIAEER, 4= 2,100 > 1,696 7225, A 1,356 < 1,387

3. Paimon D&% 8 /\FHli. 4 1.34 5 —> AR 1.63 15

MZTIBEEBRDRLE: ceberg 267 / Paimon 164X E L 365 H D 2= — 7 {E#, [Polaris 156 /
Nessie 791132 contributor T, [ LRI T Wz, L b Meeberg i contributor £ T5EH |
XEN 365 HTDHREILL . 2 Tld Iceberg 407 / Delta 391 / Hudi 382 / Paimon 363 & IZIFHEE
(08
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{EIE: 07-ecosystem.md DFRIZH v FRIMEZ fFic. 04 @ Nessie alifiz [7EF) — lretire ldE N T
WOV EEIIDERTE — N NTBIE, /7T B-12 ¥ LCElHk.

C.3 RiFZ 48 < soik ({EIEHH)
# HIRR eSS N i
Polaris #Z¥(HoOBEWE 2AXY—X32H32 3B LTk HIY
Wi2026-02-15 vs CHES (v 02-19 ZWE LRV,
02-19 ® 22, | AT —=RAR=Y [projected) ® Lk % Hll
incubator _— 1% 02-15/ a2 b— &
projected T % 02-18). %% 2 Dl
stale Al—RKX4 YADHC
FJ&. Tprojectedi®
FIRIR—I2XIC0 &
T EEHTEINTL
%
4 Iceberg 1.11.0 = 2026-05-19 (X4 2026-05-19 iZ#Hfi—
2026-05-20 I 'released on May
19, 2026, git tag
tagger date), 05-20
% GitHub LTV VvV —
R/ — b RNFL 7
VEREZNC 8 & 720
5 v4 FICH 2 E v4 WEi . Appendix  FCESGEATEETIE
content_stats 23&E»i  E 232 2 O ZAER/N
TWwW3 ADdH*, content_stats
35l Content Stats)
fiit~=7=zXA ¥
—<IZFLR
6 Open Catalog ® LRI FEET 2, R TRE-S»xT I LTE

Billing will begin in
the first half of 2026,
Z51H

£ 7 BT H1 38%8&F
#Ho docs BEHINT
Wi (FR=213%5
b “free touse” & b
~N3)

AL A (R A & FCdk
D)

C.4 ) UM (EEFEH)

106 URL % —HEHfS U 7= #6 5R:
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AT —R A L

200 95
304 (Frv>a) 1
403 (Kv M) 2
404 7
RA LT T b 1

404 D55 5 HIIFREEZD URL DNy 79 +— NRA (Markdown @ 22— K 28N URL)
TEBOY 23 EETWELEZHE T A MTET 200),

EYDORIEIL 2 4+:
URL il EIE
docs.aws.amazon.com/. ../API_s3tabli4_PAPTakt6Mad ntenandeConf ) gurdicnzhtml
1IEL < I API_s3Buckets_... GetTableMaintenanceJobStatus
DV > BB
paimon.apache.org/docs/master/iceiddg/duvesyled/ 72 5 200 N— a V[EE URL ICEHE
Z D1t

- prestodb.io (403) :EY)7z UA 25 200, Ry MEMTHHEZTWS

* bigdatawire.com (403 + VXA L 27 ) : RXAL >h hpewire.com/bigdatawire/ ICFEE5, F2HR5EIC
BHEA(= 22— X3 A s D729 403 13#k#H5)

- oreilly conferences PDF: Puppeteer TiZ& 4 47 v + L7223 curl Ti& 200 (K#7%721F)

C.5 BRIt (BFEH)

JHH IR 521 (2026-07-17)
Nessie &#hi 0.108.1 (2026-06-24) 0.108.2 (2026-07-17.1%35E%H
IV —2X)
RustFS £Hhik 1.0.0-beta.10-preview.4 1.0.0-beta.10 (2026-07-17),
(2026-07-16) preview.5 ¥ beta.10 2%,

HEFREEICV)—-ZETNTSEH
D AFERDFCH IS LR TY
E-RE

Hudi T&# VYV —X | 1.2.0 (2026-05-23) IELWA, £0Di#%0.14.2
(2026-06-08) H* 2R
published_at JIETZ 0.14.2 23 fx
#HUHRFNDRSFY U —R)
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C.6 #EAH (—RIFEHRE—E)

DUNIZHAL L 7 BEE T—RIGIEFFBL NI T—HL E L %,

C.6.1 1t#%

'Version 4 is under active development and has not been formally adopted.] %3
format/spec.md \Z¥R7F
- [Versions 1, 2 and 3 -- complete and adopted by the community % [Fl#k
* VARAIR =2 #58 1% Open 2 / Closed 0. AR % L (#13153 Column Stats Improvements,
#13141 Relative Path Support) --- GitHub API TR D2 LR L
[File System Tables & v4 THIERFE

C.6.2 ¥ 7 %)L Mii(configuration.md @ 11 IEHTAT)

format-version=2 / write. {delete,update,merge}.mode=copy-on-write / write.target-file-size-
bytes=536870912 / write.delete.target-file-size-bytes=67108864 / write.parquet.compression-
codec=zstd / write.metadata.metrics.default=truncate(16) / max-inferred-column-defaults=100 /
delete-after-commit.enabled=false / previous-versions-max=100 / history.expire.max-snapshot-age-
ms=432000000 / commit.retry.num-retries=4

C.6.3 v3DU)—RiFE

1.8.0/1.9.0/1.10.0 / 1.11.0 DK IEH A3 releases.md DFCwh & —3

C.6.4 TApache 3 v3 % GA LEELTWLWAHL

VARY bV % clone L format/ - site/docs/ (27 m ZEH &) - docs/docs/ & 2K, “generally
available” / “general availability” / “GA” @ v k 0 . 2XXEBE—H L T “complete and
adopted by the community”,

WREEBMIANEFHASFIZZDH 2D “GA” 2V V= RXFITHAVRWEITHD 5720, TGA
HEDZW=V3 DR L FHEE LRI IIERENBETT,

C.6.5 R4 —® GA/Preview |7 (4 I ~T)

- Databricks v3 = GA: 2026-04-09 Preview — 2026-05-28 GA, GA 7' v ZiZ1ceberg v3 (GA) |
DEFED D, docs iZ Preview N F—7 Lo IEX G Y 2 + (defaults / unknown % / ns timestamp
/ multi-arg transforms) & ZiE—%

- Snowflake v3 = GA + AEIL > P> write ¥i&: 2026-05-26 DY) —R J — FHRTEL lread
and write to Snowflake-managed Iceberg v2 and v3 tables ] & B, 5/7 OflfVFERIE YK IE
L <. 5/26 IZf#H

+ Dremio v3 = Preview: docs 1 “Iceberg v3 Preview” o RLii UL 23BifE, [v2 remains the
default format version in Dremio % &5 —2 Software {fil docs iZ v3 D&tk L

+ Open Catalog I3FFREFIC/O—X: Fik 4 TN THE
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C.6.6 7O 1Y FDIREE

+ XTable 1x %72 incubating (2024-02-11 incubation A b, 235 # 7 L)

+ Nessie (& archived: false

+ Hive |& Attic ICA>TWAL (attic.apache.org/projects.html 2K T v b Beehive /
HiveMind @ #), Hive 4.2.0 =2025-11-23 & "KL & —

- minio/minio & 2026-04-25 7—h+ 7 (GraphQL archivedAt THfEF). F1t > X & AGPLv3
DFEE> 7F: REST API O archived_at & null ZiZ3 7%, GraphQL T&ITNIET—h+ T BE
ZEMRITETEEANDR L BEEFIRE N ERT LR

« Pylceberg 0.11.1 = 2026-03-03 (PyPI upload_time_iso_8601)

« iceberg-python#1551 / iceberg#14638 / prestodb/presto#27198 3 XT Open

C.6.7 B2 DOHE(KR Y FREZR<)

Fe DFIET +1~+20 BE T HEHAZDHE T & L TREE M BIAN B3

C.7 HiEFmNADRIR

COMGEETHDOD 572 2 DDKRB KX =%, 99-methodology.md IZEM U % U7z,

+ B-12: RAES JERDERERDBWVWEIEICE S — o7 TROOET . NRZ RS
+ B-13: SRR E TREDZIFHT BV - (1hkD & 5L 0 2B 2 HEdw L 720

F v 7 VR MIHIEBEN:

O SERMEDOWRZ H 7= ? (R y b HRAREER DK —)
O AR DRl D 5 HEDEB 2 #HGH L Twinnd ?

C.8 COREDRF

- T ORI (Spark / Flink / Trino / Presto) DERERISBRIEL TOWEFHA. FIROH
BRI —XIEWMCTHERFATTB.SEDT7 7 7 b F 2 v 7 ONEITT

- Onehouse (FREAN VA —)H45H§9 % Databricks OFIPRFIFIIHVHEEL TOWERA

« URL OIEEISHESRLELED, 106 FITARTOAZT—H(D-CONTENDIFRFEL TWEHEA. &
BREOFRIKSTVET

« MEEIX 2026-07-17 FFiD R F v P> a v T
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