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1 DLI Delta F=HEA

DLI Delta LA

DeltaR@—#E FDelta LakefX RLINRIEIRFERR SR, SEBEFTHNES
A& BT Parquet 3UES4, ATLIGME ACID ESHIABMAITTEIE. Delta Lake
5Apache Spark APISE23RS, FHHERITEEBESEERINMIERZER, oJLiRE
ItbiG BN HIRE A AT IERITR UG IERRE, FHHREXIUSIESIE,

DLI & Delta B9{5EFEER !
{¥Spark 3.3.1 (3.0.0 ) RLAEMRASZ #Delta,

DLISZ#5H9DeltafR A ZDelta 2.3.0,

Spark 3.3.1 (3.0.0) IRAHISQLIPER D AXHFDeltaRIBXFFRE L, BN

BESEERI-1,

= 1-1 Spark 3.3.1-3.0.0 irAs SQL A3Z#5FHY Delta REXFFRIE X

AZFFHREE Al
ALTER TABLE REPLACE alter table tableO replace columns(id1
COLUMNSE #2751 int,name1 string);

SHOW CREATE TABLEZ/R#E
FiEH

show create table table1;

INSERT INTO/OVERWRITE$E
ERTHKIEAR

insert into table1 partition(part="part1')
select * from table2;

ALTER TABLE ADD/DROP
PARTITIONEBIESX

alter table test_delta_parts1 add
partition('2024-10-28");

CONVERT TO DELTAIEXE R
Z¥&Fparquet.'tablePath 18z

ERES

convert to delta parquet.’obs://bucket0/db0/
table0’;
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DLI #a{EF Delta FE{EW

2.1 DLI Delta TT&UE

7EDLIFERZSpark SQLIELFF & DeltafISQLIEIAIESE Delta SQLIEEZSE,
FEDLIF4ZRZSpark JarfEllFF & Deltaid & EEDLIfERIDeltaf3zSpark JarfEdL

DLI Delta joc#iEi%HA
i DeltaE it S 1E TR B AR RATRLTEIRIS S,

Deltasz 15X DLITTEIEFILakeformationToiE ({XSpark 3.3.1 LA ERRAST #5334
LakeformationT#i#E ) , XJEH N SSpark—H.

EPSES LS

DLIFTTEIE R ERURHIRRE IR BN “HIEEE > EXE1]” h8EE,
LakeformationTcEERI E i G192 Lakeformation R B IS IRINGI S hEE .

DLI SQLBAZIRG D LITTEETS % :
a. TEDLIZEEHIGRISQLIRIESIHAY “‘HIEER" kR “di” .

b. ; ;“M}EF‘ 7 IR EXEAIDLITTEIEFRIEIER, BIRIHEEIDLIST
S

DLIEFABASISHEDLITTEE T & -
B2EEASpark{FALIGEIDLITTEWE .

DLI SQLPAFIXFELakeformationToEUEH %!
2ZDLIX}#ELakeFormation,
DLIiEFBAFIRELakeformation TR T %
2ZDLIXJ#ELakeFormation,

DLIFTTEURIN R ETE

Al@EEDLI SQLWBE IE:E%IAM%W EDLITTEHRAII R
- DLl SQLIXRE

T “éﬂl?&ﬁ}i}*?>§ﬁﬁ 2> EXREE UH, BRERNE/E.
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i, ;EEE%T SETIRY “NIREIR” , B EEHRIE/FIENEESE ISR
o
BZ(EEIESEEDLIEHI S ERHIEESIE.
- JAMEERL:

SENIRBEMAZET A “IAMENERTSR"
o LakeformationTTEUENEEIE
22ZDLIxjiELakeFormation.

2.2 7£ DLI {$5H Delta 23 Spark Jar {E\
1. A IAN TR

<dependency>
<groupld>io.delta</groupld>
<artifactld>delta-core_2.12</artifactld>
<version>2.3.0</version>
</dependency>

2. SparkSessioniF I TNEIF NS5

non

.config("spark.sql.extensions",
.config("spark.sql.catalog.spark_catalog",

3. wEHHS (AI@EdsqlekEZapimM AL ) -
1) sqUFRREIANT, BiksqiEiES%E “Delta SQUEESE”

public static void main( String[] args )

{

io.delta.sql.DeltaSparkSessionExtension")
", "org.apache.spark.sql.delta.catalog.DeltaCatalog")

SparkSession spark = SparkSession
.builder()
.enableHiveSupport()
.config("spark.sql.catalog.spark_catalog", "org.apache.spark.sql.delta.catalog.DeltaCatalog")
.config("spark.sql.extensions", "io.delta.sql.DeltaSparkSessionExtension")
.appName("DeltaDemo")
.getOrCreate();
String sql_create = "CREATE TABLE if not exists dligms.deltaTest1012 (\n" +
" id int,\n" +
" name string,\n" +
" start_year int,\n" +
" class string\n" +
") USING DELTA\n" +
" partitioned by(start_year, class)\n" +
" location 'obs://bucket_name/path/deltaTest1012";
spark.sql(sql_create);
String sql_insert = "insert into dligms.deltaTest1012 values\n" +
"(1, 'zhangsan', 2024, 'whlg0905')," +
"(2, 'lisi', 2024, 'whlg0905')," +
"(3, 'wangwu', 2024, 'whlg0905')," +
"(4, 'zhaoliu', 2024, 'whlg0905")";
spark.sql(sql_insert);
String sql_select = "select * from dligms.deltaTest1012";
spark.sql(sql_select).show();
spark.stop();
}

2) apift&R=BINT (java) o

public static void main( String[] args )

{

SparkSession spark = SparkSession
.builder()
.enableHiveSupport()
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2 DLI #fsEFH Delta FF&{EL

[TH

DeltaTable.createlfNotExists(spark)

.tableName("deltaJava1011")

.addColumn("id", "INT")

.addColumn("name", "STRING")
.addColumn("start_year", "INT")
.addColumn("class", "STRING")
.partitionedBy("start_year", "class")
.location("obs://bucket_name/path/deltaTest1011")
.execute();

Dataset<Row> data = spark.read().format("csv")

option("header", "true")
option("inferSchema", "true")
load("obs://bucket_name/path/export/test1011/");

data.write().insertinto("deltalava1011");
spark.stop();

}

4. fRiF

.config("spark.sql.catalog.spark_catalog", "org.apache.spark.sql.delta.catalog.DeltaCatalog")
.config("spark.sgl.extensions", "io.delta.sql.DeltaSparkSessionExtension")
.appName("DeltaDemo")
.getOrCreate();

11852 88https://support.huaweicloud.com/devg-dli/dli_09_0205.htmlEl)zE
Spark Jar{EJl
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Delta Time Travel

3.1 &F Delta R[HEIZ(EiCHE

o

DESCRIBE HISTORY /database_name.Jtable name/DELTA. obs_path [LIMIT n]
Al

DESCRIBE HISTORY delta_table0;

DESCRIBE HISTORY delta. obs://tablePath™ LIMIT 1;
RN

REIFRNDERIEICE, EREMETENNTE.

% 3-1 L RIgHRRAR

RS E=Lav=3"4

version X REEEIRAS

timestamp HBIRAERERYBT B

userld SRIRAMRIERIAFid

userName SRIRAMRIERIR A

operation 12EZFR ( WRITE|CREATE TABLE|UPDATE]|
DELETE|MERGE|RESTORES: )

operationParameters BESH

job IETIZRERELASERER

notebook IEITIMENEICHIFHER

clusterld &EFid
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BRI Bira X
readVersion FIWITEIREMIEENAIRAYARA
isolationLevel RE%A!
isBlindAppend EEENEYE
operationMetrics ?57%1’EEI’\JF)§§ (a0, 1E2B9SEE . 178 =P
ZER
enginelnfo Spark#1Deltahk A2

3.2 &if] Delta FE[HBIRAEIE

CEESZ) 25
BifDeltaRHEFE—BIZIFPRE:
SELECT * FROM /database name.Jtable name
TIMESTAMP AS OF timestamp_expression
BigDelta R E—H ERAAPRE :
SELECT * FROM /[database_name.Jtable_name VERSION AS OF version_code

W
e
2
5

% 3-2 &if) Delta RO ERA SR

2% A
database_name DatabaseZ#R, HAFE. HFFH T (_) Bk
table_name Databasedf9%SZ, HFE. HFHTRIEL (_) Hik.

timestamp_expression | AY/E]&k, AREIEF=RIATE], &'yyyy-MM-
ddTHH:mm:ss.SSS'

version_code 1.3.1ERERFHIRAS

Nl

SELECT * FROM delta_table0 TIMESTAMP AS OF '2020-10-18T22:15:12.013Z;;
SELECT * FROM delta_table0 VERSION AS OF 2 where part_col="part_value';

3.3 i&A[H Delta E£2IEHPRZS

B
VR[S DeltasR I S0 — A ZIAMIRAS
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RESTORE [TABLE] [database name.Jtable_name/DELTA. obs_path’
[TO] TIMESTAMP AS OF timestamp_expression

&R DeltazR B FE— A SERAADIRE::

RESTORE [TABLE] [database name.Jtable name/DELTA. obs _path’
[TO] VERSION AS OF version_code

SR
2 3-3 if[F Delta RhRASE5HAE
2 R
database_name Database®ZfR, HFE. #HFHTLIZ (_) Hrk-
table_name DatabasedfI%RE, HFE. MFHTXIZ (_) Hrk.
obs_path Obs&12, FRDeltaRMIFMENE .
timestamp_expression | BS{@&%, AseREF=RIATE, $&X'yyyy-MM-
ddTHH:mm:ss.SSS'
version_code 1.3 1 EIERPAIREAS
o]l

RESTORE delta_table0 TO TIMESTAMP AS OF '2020-10-18T22:15:12.013Z";
RESTORE delta. obs://bucket_name/db0/delta_table0” VERSION AS OF 2;
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Delta iSIEF{LL

518 Delta &
AJLAXY Delta Fiz1T VACUUM 5<%, LIMERZFHAEs|IFHEEREBHEEZRE
ERROEHES A o
VACUUM delta_table0;
VACUUM delta_table0 RETAIN 168 HOURS;--B{i/ 235 $FHOURS
i1t Delta &
ATIREEERE, Delta LakeHHUMEIBEFETNGR, XSBFSR/IIN
1 EF BRI
optimize delta_table0;
optimize delta_table0 where date >='2020-01-01";
Z Hirr

Zordering@ S —FIIREIEEANRAK . IEIRHITZHEFR R LAE AR FETRIEL
&, SENEBIEGREIHEFR, TS ESAI M, EEDRIEEE, MMmis T
SR, EXIZ-OrderfiEdt THEF, 1B7EZORDER BYHiEEEXEHEHTHEFAIT o

OPTIMIZE delta_table0 ZORDER BY (price);
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Delta SQL iEZ&#

5.1 Delta DDL &1 A

5.1.1 CREATE TABLE

< IhEE

CREATE TABLEG S BITIEES B =B HHIFERYIZFE K BiZE Delta Table,
AEEIN

o TEiZAESH, IF EXISTSFHIdb _nameE2n]ikHiis .

e TEDLIfndeltaRZIFOBSHNER, BIIERZEIEBKRIEE locationFIEEEKM .
R

o EIYFERZACIEDeltaZk

CREATE[ OR REPLACE] TABLE [ /F NOT EXISTS]
[database _name.]Jtable name

[ (columnTypelist)]
USING DELTA
[ COMMENT table comment ]
[ PARTITIONED BY (partColumnList) ]
LOCATION location_path
o j@iddelta. ObsigiR BliEDeltazk

CREATE[ OR REPLACE] TABLE [ IF NOT EXISTS] DELTA. obs:// bucket name/
tbl path’

[ (columnTypelist)]

USING DELTA

[ COMMENT table comment ]

[ PARTITIONED BY (partColumnlList) ]

SASRRZS 01 (2024-10-16) WRIERE © HERRARBIRAT 9
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(MEETY:

BITERZ6EE, sE@EIshow tablesEBEIiZZE, HBIRAVAHIE ocation, HREEIEEobSEE
#; @®delta. Obsﬁﬁ?é BlIE, FpE@idshow tables&Zl,

W
e
B
5

% 5-1 CREATE TABLE %A

2% A

database_name DatabaseZ#R, HAFE. HFMTLILZ (_) HA.

table_name DatabasedH9k3E, BFE. HFMTLIZ (L) Hk.

bucket name obstEEZFR

tbl_path DeltaZkTEobstBHRITFAENIE -

columnTypeList LUESHIREITHEHIERERISIER, JISHFEE. HFMNT
Xz () 8%,

using 2#delta, EMXFEIEDelta table,

table_comment FRAGHEIRMER

partColumnList PXFERFIFE, FIZEEcolumnTypeListdA951%3 .

location_path DeltaZRi97F 11%1:2% HEIRAVITEE, BR7FobsEE

12, I8EIZI&RDelta FLBIE MR,

FrEt R
e SQLIR
% 5-2 CREATE TABLE FREEMR%IZE
BURER
HUREZERICREATE_TABLER R
o MKIENPR: dli:database:createTable
e LakeFormationi2HtAYTEIREIRSS, NPRECEIF Il LakeFormation3Z#s,
Al

o EERZCIFEIFSXE
create table if not exists delta_tableO (
id int,
name string,
addr struct<priv:string,city:string>,
price double
) using delta
location 'obs://bucket_name0/db0/delta_table0';
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o EIERZLESXE
create table if not exists delta_table0 (
id bigint,
name string,
ts bigint,
dt string,
hh string
) using delta
partitioned by (dt, hh)
location 'obs://bucket_name0/db0/delta_table0';

o EiddeltalfFEIBIEDXZE
create table if not exists delta.”obs://bucket_name0/db0/delta_table0’(
id int,
name string,
price double
) using delta;

o Eiddeltaf}REIESXFE
create table if not exists delta. obs://bucket_name0/db0/delta_table0" (
id bigint,
name string,
ts bigint,
dt string,
hh string
) using delta
partitioned by (dt, hh);

e J@Jcreate table liketliEE
create table delta_table2 like delta_table1
using delta
location 'obs://bucket_name0/db0/delta_table2';

E=34N1 )]
TableBlIZERIN .
5.1.2 DROP TABLE

an L IIRE

DROP TABLERYINEEZ FARMIFREFERITable,

DROP TABLE [/F EXISTS] [db_name.]Jtable_name,

% 5-3 DROP TABLE 204

¥ iR
db_name DatabaseZ#R., WRFKIEE, 1BiEiEYaidatabase,

table_name EEMIFRAYTable B TR,

SZH%RRA 01 (2024-10-16) WRIERE © HERRARBIRAT 1
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PR PR

ANl

ER4R v

e SQLIXBR

% 5-4 DROP TABLE FRrEEMRSIZE
BRER
RAFEEUEZEARIDROP_TABLEAYR

o /MFUFEIR: dlitable:dropTable,
e HLakeFormationi2HAVTTEIRIRS , PURECEIE M LakeFormation3 1,

DROP TABLE IF EXISTS db0.delta_tableO;

HATRTN, TTEURRRISHEMIER, TixEd showkldescribeBiliZE

5.1.3 DESCRIBE

an L IIRE

ATl

PTREtBR

DESCRIBE&s < BT B RFRIFAEEHFHIHER

ERERGIHER:

DESCRIBE [EXTENDED/FORMATTED] [database name.Jtable_name/DELTA. obs.//
bucket_name/tbl_path’;

ERRFMER:

DESCRIBE DETAIL [database name.Jtable name/DELTA. obs.//bucket name/
tbl path;

e SQLIR

% 5-5 DESCRIBE FRERE3E

PPRAER

%AYDESCRIBE_TABLERR

o ZHAEMNPRE: dli:table:describeTable,
e HlLakeFormationi2HAVTEIRIRSS , PURECE ¥ W LakeFormation3 1,

SZH%RRA 01 (2024-10-16) WRIERE © HERRARBIRAT 12
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AN
DESCRIBE FORMATTED delta_table0;

DESCRIBE FORMATTED delta. obs://bucket_name0/db0/delta_table0;

DESCRIBE DETAIL delta_table0;

RN
BRI RS ERAIHEE.

& 5-6 ERSHEIA

SHA SHAEX

format FAIE, FEXERdelta
id FAME—id

name EmetaserverdiE X IR
description K F RV

location RAVFIEIREZ

createdAt FEZRATIEIE

lastModified =) =a/N E L SRl 27

partitionColumn | X%l
s

numFiles FHIEFTIRAPEISEH L
sizelnBytes FORFREBAIAR/N (LLFETRENA )
properties AR ENFTE R
minReaderVersi | AJLASEENiZZRAIER{KReaderfR A

on

minWriterVersio | RTILAS NiZZRAIER(EWriterfRA

n

5.1.4 ADD CONSTRAINT

< IhEE
ADD CONSTRAINT #@p<iAi0 CHECK 2938, 7ESLURINIIEIRBP Z RIS
BITRARHEYR,

EEEIN

ERORFIIFIRPZASBIEFENETEAREIR, MREBTRHELIR, 9
RIGHMEY, RIIRIFB T BIERHELIREIE .

SZH%RRA 01 (2024-10-16) WRIERE © HERRARBIRAT 13
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wmSER

ALTER TABLE /database name.Jtable name|DELTA. obs.//bucket_name/tbl_path’
ADD CONSTRAINT constraint_name
CHECK(boolExpression)

W
e
£
5

& 5-7 ADD CONSTRAINT &#{i#iA

S8 g
database_name DatabaseZ#R, H=ZH. HFM Tk (_) Hik.
table_name Databasedf9£Z, HFHE. HFM TR (_) Hl.
bucket_name obstiEZFR .
tbl_path DeltaZ={EobstEFRIFIENE -
constraint_name RZFR,
boolExpression IREMHFRIE
Frt iR
o SQLIXRE
% 5-8 ADD CONSTRAINT FRrENRGIZE
BOREAR
FHIALTERAR
o AREMPR: dli:table:alter,
e MLakeFormationt2tAYTcEIREIRSS , NRECEIF M LakeFormation3Zt,
Al
alter table delta_table0 add constraint const_price check(price>0);
alter table delta. obs://bucket1/dbgms/h0" add constraint const_id check(id>0);
E=2241 )

AT RE Rl SR P EE(ESIZTRIIER Y .

SZH%RRA 01 (2024-10-16) WRIERE © HERRARBIRAT 14
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5.1.5 DROP CONSTRAINT

< IhEE
DROP CONSTRAINT @& CHECK £95%,
g =W

ALTER TABLE /database _name.Jtable name|DELTA. obs.//bucket_name/tbl_path’
DROP CONSTRAINT constraint_name

W
e
B
5

2% 5-9 DROP CONSTRAINT S#iEiA

2 )
database_name Database&#R, =&, #H=FMTHZ (_) Hik.
table_name DatabasedH9RE, HFE. HFMTHE (_) He.
bucket_name obstHEZR
tbl_path DeltaZRfEobstEHRAITFERIE
constraint_name LYRZFR,
FrEt iR
o SQLIXRE
% 5-10 DROP CONSTRAINT FREERFIZE
BURHER
FAYALTERK R
o MKIEMR: dlitable:alter,
e HLakeFormationt2tAYTcEUIRIRSS , NRECEIF M LakeFormation3Zt,
Al
alter table delta_table0 drop constraint const_price;
alter table delta.’obs://bucket1/dbgms/h0" drop constraint const_id;
E=3%N1 )i

AT e Rl SR P EE(ESIZTRINER Y .

SZH%RRAN 01 (2024-10-16) WRIERE © HERRARBIRAT 15
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5.1.6 CONVERT TO DELTA

an L IIRE

PR R

CONVERT TO DELTA #5458 AR Parquet Egfilthi&iey Delta £, IapSe5IH
BRPEIFFEX, B2 Delta Lake EFHERIREFXLES S, HiBEIIZERE
Parquet S{HRYTIRISR B shiERTEIELeE . HIRERESKWERITER, LURHERS
89 Del%a FEIEMRE, WMRIRMESR, VWnFEBEEH, URMZENER
Delta %,

DEXREMFRIRESH
spark.sqgl.forcePartitionPredicatesOnPartitionedTable.enabled Afalse,

CONVERT TO DELTA /database_name.Jtable_name [NO STATISTICS]

2 5-11 CONVERT TO DELTA 2#miA

2% f#iA

Database&Z#R, HFE. HFHTLIZ (_) HA.
DatabasedlykE, BFE. HFMTLIZ (L) Hk.

RREHRIEPRIFIHEEUWE, LIERIGERESTH
L35 8

database_name

table_name

NO STATISTICS

e SQLIR

% 5-12 CONVERT TO DELTA FRrEEMPRSIZE

R PRTAR

RATEHIEERICREATE_TABLEA R

FAYALTERIIPR

EAYINSERT_INTO_TABLEAISR

%EAYDROP_TABLERU R

o YMKIEMPR: dli:database:createTable, dli:table:alter, dli:table:insertintoTable,
dli:table:dropTable,

N5k 01 (2024-10-16)
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Nl

RGN

e HlLakeFormationiZ2tAYcEIEIRSS , XPRECEIF W LakeFormation3#H,

create table if not exists parquet_table0 (id /nt,name string,price double) using parquet location 'obs://
bucket_name0/db0/parquet_table0';
convert to delta parquet_table0;

HATRIN .

5.1.7 SHALLOW CLONE

sb

LTRE

anTEl

SHALLOW CLONE @SS ERACIZM A DeltaRaYXE N . HfERNEEEE:
schema. P XEE. FIENHIERE,

TR RFTMAVHTE IR SR NEERS, MASTINER, RECIFHRER

R, IR ERRMNMSIERIRREIES Y, JRRMT vacuumiR(ElS, TTRES
Mol RBARI

CREATE TABLE /target db.jtarget table
SHALLOW CLONE [source_db.Jsource_table|DELTA. obs.//bucket_name/tbl_path’

location 'obs://bucket_name/tbl_path'

% 5-13 SHALLOW CLONE &R

2% A

target_db B#rDatabaseZ#R, HAFE. HFHTLIL (_) Bk,
target _table Birka, AFE. HFTZE (L) Ak,
source_db IEDatabase&fR, HFE. HFH T (_) HAk.
source_table BERE, BFE. ¥FMTRIZ% (L) Epk.
bucket_name obstBEBR,

tbl_path DeltaZkTEobstEHRITFHENIE -

constraint_name LRETR,

boolExpression LIRFMHFRIET

SZH%RRA 01 (2024-10-16) WRIERE © HERRARBIRAT 17
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FREBHUR
o SQUIR

2 5-14 SHALLOW CLONE FrEEIRFIZE
PRt

B#REERICREATE_TABLEAR
JRRAYSELECTRUR

o MREMNPR: dli:database:createTable, dli:table:select,
o LakeFormationi2HH9cHIEIRSS, NIRECEIF M LakeFormation3Z,

Al
CREATE OR REPLACE TABLE delta_table1 SHALLOW CLONE delta_table0 LOCATION 'obs://bucket0/db0/
delta_table1’;
CREATE TABLE delta.’obs://bucket0/db0/delta_table1” SHALLOW CLONE delta_table0 VERSION AS OF 10;
2 ),

AT SEEA Rl SR P EE(ESIE TRINER Y .

5.2 Delta DML i&%iHHER

5.2.1 INSERT

sb

LINRE

INSERT# S IS SELECTE RS EINE R Deltazz+

CEEg)= 52
ENN&EL:
INSERT INTO /database name.Jtable name/DELTA. obs.//bucket_name/tbl_path’
select query;,
BERE:

INSERT OVERWRITE [database name.Jtable name/DELTA. 'obs.//bucket_name/
thl path’

select query;,

SZH%RRA 01 (2024-10-16) WRIERE © HERRARBIRAT 18
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SHIA
2L 5-15 INSERT INTO &%
2H iR
database_name DatabaseZ#R, HFH. HFM L%k (_) H
% o
table_name DatabaseRY%RE, HFE. HFI T
(_) #HRk.
bucket_name obstE& TR,
tbl_path DeltaZREobstEFRITFENE -
select query EiFEa,
FRreEst) bR
o SQLIXR
2 5-16 INSERT INTO FTEEIRFIZE
BPRHER
ZEAYINSERT_INTO_TABLEAYR
o MREMNPR: dlitableiinsertintoTable
e LakeFormationt2tAY7cEIERSS, MNPRACEIF Il LakeFormation3Zts,
Al
insert into delta_table0 values(1, 'al1', 20);
insert into delta_tableO select 1, 'a1’, 20;
insert into test_delta_parts1 PARTITION(dt) select id,name,dt from test_delta1;
-- insert overwrite table
insert overwrite table delta_tableO select 1, ‘a1’ 20;
E=R41 )]

AT EE Rl SR P EE(ESIE TRINER Y .
5.2.2 CREATE TABLE AS SELECT

an L IRE

CREATE TABLE As SELECTap < iBITIEES B =EMHAIFERYIZRKLIFZEHudi Table,

SZH%RRA 01 (2024-10-16) WRIERE © HERRARBIRAT 19
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A TEl

CREATE[ OR REPLACE] TABLE [/ /F NOT EXISTS] [database_name.]Jtable name/
DELTA. obs.//bucket_name/tbl_path’

USING DELTA

[ COMMENT table comment ]

[ PARTITIONED BY (partColumnlist) ]
[ LOCATION location_path]

[ AS query _statement ]

SR
2% 5-17 CREATE TABLE AS SELECT S&EiA
28 iR
database_name DatabaseZ#R, H=FH. HFM LI (_) H
B o
table_name DatabasePRY9%%E, HFE. HFHTHIZE
(_) 4Brk
bucket_name obstEZR,
tbl_path DeltaZkfEobstERRITFIEE .
using S#delta, TEMXFICIEEDelta table
table_comment RAHEIAMEE,
location_path DeltaRMIFE(E, BN EIERZCE
DeltaRRIMTUEE, BERIFobsI&R, 8T
&1 Delta XLBWFENINE
query_statement selectEIGFRIAT
FRrERNR
e SQLR

2= 5-18 CREATE TABLE AS SELECT EFEEINFRYIZE
T BRiR

IR EERICREATE_TABLEFYBR
BEiFRAISELECTAUR

o MREMNPR: dli:database:createTable, dli:table:select,

SRS 01 (2024-10-16) IS © ERRAGIRAT 20
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e HlLakeFormationiZ2tAYcEIEIRSS , XPRECEIF W LakeFormation3#H,

Nl
o BIEDKXE

create table if not exists delta_table0

using delta

partitioned by (dt)

location 'obs://bucket_name0/db0/delta_table0'

as

select 1 as id, 'a1' as name, 10 as price, 1000 as dt;

o BIEIEPEXE
create table if not exists delta_tableO
using delta
location 'obs://bucket_name0/db0/delta_table0'
as
select 1 as id, 'a1' as name, 10 as price;

create table delta.’obs://bucket_name0/db0/delta_table0"

using delta

partitioned by (part_col1, part_col2)

as select id,name,year,class_name from table1 where part_col1=2024;

5.2.3 MERGE INTO

Aap VI}JHb
BIIMERGE INTO#<, RIE—iKERTFEIDANEREFEXTBIN— s'ki%L TEI,
gﬂtHEEBJ:E’JL TUPDATEEEDELETE, JGiAPTECHIHIITINSERT, 1:.&12?5%—
RERFEHMTE T 2RSS TE, "*&EEH?INSERHUPDATE
RSN

PEXREHFBRIRESH

spark.sgl.forcePartitionPredicatesOnPartitionedTable.enabled Afalse,
apHEl

MERGE INTO /database name.Jtable name AS target alias

USING (sub_query | tableldentifier) AS source_alias

ON <merge_condition>

[ WHEN MATCHED [ AND <condition> ] THEN <matched_action> ]

[ WHEN MATCHED [ AND <condition> ] THEN <matched_action> ]

[ WHEN NOT MATCHED [ AND <condition> ] THEN <not_matched _action> ]

<merge_condition> =A equal bool condition
<matched action> =

DELETE |

UPDATE SET */

UPDATE SET columnT = expression] [, column2 = expressionZ ...]

SRS 01 (2024-10-16) IS © ERRAGIRAT 71



088_DLI Delta SQL i&Ex&#
088_DLI Delta SQL i&Ex&#

5 Delta SQL i&ix&#%

<not_matched_action> =

INSERT */

INSERT (columni [, column?2 ...]) VALUES (valuel [, value2 ...])

SHEIR
Z 5-19 MERGE INTO 2¥
2% fEiA
database_name }I?;tabase%ﬁ(, HRFE. ¥FMTIZ% (1) 8
table_name DatabasepIsR%, HFE. HFHTXIZ%
(_) #Bpk.
bucket name obstBEZ R
tbl_path DeltaZkfEobstERRITFIENE .
target_alias BirEmIBIE
sub_query F&Eif,
source_alias IRRIGREFIATURIBIE o
merge_condition BiRERSFRIAA N EirR KRB RAIFEM
condition RS, Ak,
matched_action LB SRS TDeletemUpdatelfE
not_matched_action HARH BRI TInsertiRE
Pt pR

e SQLR

% 5-20 MERGE INTO FRERURESIZE

APRfER

FEAJUPDATERUR

ZRAJINSERT_INTO_TABLEAYR

FEAYDELETERUR

o HFURERIFR: dlitable:update, dli:table:insertintoTable, dli:table:delete.
e HLakeFormationtZ2HAYCEIERSS, NPRACEIF I LakeFormation3Zts,

SZ#5ihiRA 01 (2024-10-16) WRIERE © HERRARBIRAT
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ANl

f24 )

BB FEREH

create table hO(id int, comb int, name string, price int) using delta location 'obs://bucket_name0/db0/
ho';

create table sO(id int, comb int, name string, price int) using delta location 'obs://bucket_name0/db0/
s0';

insert into hO values(1, 1, 'h1', 1);

insert into sO values(1, 1, 's1', 1),(2, 2, 's2', 2);

/BN
merge into h0 using sO
on h0.id = s0.id

when matched then update set h0.id = s0.id, h0.comb = s0.comb, price = s0O.price * 2;
/5i%K2

merge into h0 using sO

on h0.id = s0.id

when matched then update set id = s0.id,

name = sO.name,

comb = s0.comb + h0.comb,

price = s0.price + h0.price;

HREFEREHINEA

create table h0(id int, comb int, name string, price int, flag boolean) using delta location 'obs://
bucket_name0/db0/h0";

create table sO(id int, comb int, name string, price int, flag boolean) using delta location 'obs://
bucket_name0/db0/s0';

insert into hO values(1, 1, 'h1', 1, false);

insert into sO values(1, 2, 's1', 1, true);

insert into sO values(2, 2, 's2', 2, false);

merge into hO as target

using (

select id, comb, name, price, flag from sO
) source

on target.id = source.id

when matched then update set *

when not matched then insert *;

K EFRFOMIBR
create table hO(id int, comb int, name string, price int, flag boolean) using delta location 'obs://
bucket_name0/db0/h0’;
create table sO(id int, comb int, name string, price int, flag boolean) using delta location 'obs://
bucket_name0/db0/s0";
insert into hO values(1, 1, 'h1', 1, false);
insert into hO values(2, 2, 'h2', 1, false);
insert into sO values(1, 1, 's1', 1, true);
insert into sO values(2, 2, 's2', 2, false);
insert into sO values(3, 3, 's3, 3, false);

merge into hO

using (

select id, comb, name, price, flag from sO

) source

on h0.id = source.id

when matched and h0.flag = false then update set id = source.id, comb = h0.comb + source.comb,
price = source.price * 2

when matched and h0.flag = true then delete

when not matched then insert *;

A fEdriver BSAIE Fin P EH LI THIIEEK .
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5.2.4 UPDATE

anSIhEE
UPDATE# SHRIBFIRIANFIAIEaIS e R EFiDeltazk
e
UPDATE /[database_name.Jtable_name/DELTA. obs;//bucket_name/tbl_path’
SET column = EXPRESSION(,column = EXPRESSION)
[ WHERE boolExpression]
SHEIER
2 5-21 UPDATE &%
2% R
database_name DatabaseZ#R, H=H. HFMNTLIZL (_) H
B o
table_name DatabasePRI%RE, HFE. HF T
(_) AR%.
bucket_name obstBEZ R,
thl_path DeltaZRfEobstfRRIFMHEE .
column FEHBOERY
EXPRESSION EEBREPEHIERIENRER .
boolExpression WiESMRIA
FrEt iR
o SQLIE
2 5-22 UPDATE FRENRYIE
BRHER
FHYUPDATERR

o MFUEMPR: dlitable:update,
e HLakeFormationi2HAVTEIRIRSS , PURECE ¥ W LakeFormation3 1,
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ANl

update delta_table0 set price = price + 20 where id = 1;

update delta. obs://bucket0/db0/delta_table1" set price = price *2, name = 'a2' where part0="xx' and id = 2;
RSN
o] fEdriverHEM B Pin P EE s IETRINEEM

an L IIRE
DELETE#r < MDeltaZRFiIBRICR
BT

DELETE from /[database name.]table name/DELTA. obs.//bucket_name/tbl_path’
[ WHERE boolExpression]

W
e
B
5

%% 5-23 DELETE 2%

2% R
database_name DatabaseZ#R, HFE. HFM Tk (_) A
B o
table_name DatabasePRY%RE, HFE. HFITHIE
(_) 4Bpk.
bucket_name obstiEZR.
tbl path DeltaZRfEobstERIFMENE o
boolExpression MIPRIRAGIS e S
FrEt iR
o SQLIXRE
2 5-24 DELETE PREEMRYIZE
I BRAEIA
FRHRYDELETERR

o HKIENPR: dli:table:delete,
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e HlLakeFormationiZ2tAYcEIEIRSS , XPRECEIF W LakeFormation3#H,

Al
delete from delta_tableO where column1 = 'value1’;
delete from delta_table0 where column1 IN (‘valuel', 'value2');
delete from delta.’obs://bucket_name0/db0/delta_table0" where column1 = 'value1’;

E=34411 v
A EdriverBEFIZEPinPEEG IS TRINTEM .

5.2.6 VACUUM

S IhEE
VACUUMT:% BFHIEZRB RHAH Delta EIRRIEXH, HHBFEABLTFERSS

HERIRSEBIRERRENEIESE . BOARER 7 X.

FEEIR
RETAIN num HOURSERMREBHIEE, EIUREAED 7 X,
WNEXT Delta FIz{TVACUUM, NPT ZBRILBEEEISEEURIFRBIIZICIZANR
.
Delta Lake BEE—INZ20E, BFHLLEFERIEAVACUUMESS, HISERBHEIH
BT 168/ NI SIRIBIRFNZIRIE. WNRBEISERBEISERTvacuumiZE, &
Bid4& Spark ECEE M spark.databricks.delta.retentionDurationCheck.enabled & &
73 false KXAMLZLIEE,

e
VACUUM /database name.Jtable name/DELTA. obs.//bucket_name/tbl_path’
[RETAIN num HOURS];
SZ35@13 DRY RUNSEIEI TVacuumig(E, iRElvacuumiSEMIFREISC4FIZE:
VACUUM /database name.Jtable name/DELTA. obs.//bucket_name/tbl path’
[RETAIN num HOURS] [DRY RUN];

SR

% 5-25 VACUUM 2%

2H iR

database_name DatabaseZ#R, =&, HFMTHZE (_) A
B o

table_name DatabasePRY%RE, HFE. HFITHZE
(_) 4Brk
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28 A
bucket_name obstBEZ R,
thl_path DeltaZRfEobstiBPHIFMERIE -
num {REBHART <
FRrEEti iR
o SQLIXR

% 5-26 VACUUM FEMRSIZE
BREAR
EAJUPDATERUR

o MFUEMPR: dli:table:update,
e HLakeFormationi2HAITTEIRIRSS, PRECE ¥ M LakeFormation3#4,

Al

VACUUM delta_table0 RETAIN 168 HOURS;

VACUUM delta_table0 RETAIN 48 HOURS DRY RUN;

VACUUM delta. obs://bucket_name0/db0/delta_table0" RETAIN 168 HOURS;
RBNa RN

A fEdriver HSMIE Fin P EEH LI TARIIERK .
5.2.7 RESTORE

mLIIRE
RESTORE® ST EDelta BB REIRIIRT, ZHEFRIRBIIRASHAMTE.
gl

& [RDeltaZR 2 HEE—BTLAPIRZ:

RESTORE [TABLE] [database name.Jtable name/DELTA. obs_path’
[TO] TIMESTAMP AS OF timestamp_expression

TR DeltazREI FE— A SERAADIRE::

RESTORE [TABLE] [database name.Jtable_name/DELTA. obs path’
[TO] VERSION AS OF version _code

SRS 01 (2024-10-16) IS © ERRAGIRAT 7
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SR
& 5-27 gk
S8 A
database_name DatabaseZ#R, A&, =M T (_) A
B o
table_name Database9%R, HFEE. HFNTX%
(_) #Hpk.
obs_path ObsiR1z, FERDeltaEfFE(IE .
timestamp_expression AfiE)EL, AseipFmiAdiE, 8='yyyy-MM-
ddTHH:mm:ss.SSS'
version_code 1.3. 1 FRERPIIRAS
FrEEti iR
o SQLIXR
% 5-28 RESTORE PREEINRYIZE
BUREAR
EHJUPDATERR
o HFURERIFR: dlitable:update,
e MlakeFormationiZ2HtAIcEIEIRSS , IXPRACEIF M LakeFormation3Z#,
]l
RESTORE delta_table0 TO TIMESTAMP AS OF '2020-10-18 22:15:12.013"
RESTORE delta. obs://bucket_name/db0/delta_table0™ VERSION AS OF 2;
E=E24 ]

A fEdriver B EE FPinPEE R IETHINEEK
5.2.8 OPTIMIZE

mLIRE
OPTIMIZESS S AT (M BIBEFIPIGR, EETTRE.
EEER

e T Optimize2—IFERIRYED, RIFEERIEEFHRZRFEIMESMMN
THERYE Z BRI KIBEZITOptimizedAYSHER o
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PTRE AR

Nl

o PDERFMUFERESH

spark.sqgl.forcePartitionPredicatesOnPartitionedTable.enabled Afalse,

OPTIMIZE [database_name.Jtable_name
[ WHERE boolExpression]

ZHE=:

OPTIMIZE [database name.Jtable name
[ WHERE boolExpression]

ZORDER BY (columnlList);

% 5-29 SR

2¥ R

database_name DatabaseZ#R, HFE. HFMTRIZE (_) H
B o

table_name DatabaseI%ER, HFE. HFMNTLIL
(_) Bpk.

boolExpression WiEEHRIEN

columnList HFIEENZFERYIE, ZINFINSHXEIA4
i

e SQLIJR

% 5-30 OPTIMIZE FREMREI %
BRIER
EAYUPDATERUR

o YMKEMPR: dlitable:update,
e MlLakeFormationiZ2HtAIcEIEIRSS , IXPRAECEIF W LakeFormation3Z#s,

OPTIMIZE delta_tableO;

optimize delta_table0 where dt >='2020-01-01";
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OPTIMIZE delta_table0 WHERE dt >= current_timestamp() - INTERVAL 1 day ZORDER BY (price);

RSN R
AtEdriver B EFNZ P B E S SIS TR INEEW .

5.3 Schema ;&i#iEjZxi150H

INRENEA
1ZBE T Z35SparkSqldHudizRAYFH I TAlterS 8, ([FRIZBENRIV RS
Schemaj&Eift,
Schema JEHZIFASEE
SchemaiBEHZH:FEE:
o HiFF (BIEHREY ) BXAE. M. XK. NEEESRE,
o  AHIFWHXIIEGEH
o  AIEXFArrayZEBIIERESIHITIE . M. ZUIRIE.

5.3.1 ALTER COLUMN

an L IIRE

ALTER TABLE ... ALTER COLUMNEZHFEXHa5IEHEIESIcomment, T
R, BEIRSIFHERIIZEEL, FIE.

ERIRSIFHERTIZEE,
HRIASHER EFETIRIIRE o
BRIAIFEEIRFRINS .

g
ALTER TABLE tableName ALTER

[COLUMN] col_name
[COMMENT] col comment

2 5-31 ALTER COLUMN =#iEA
28 iR
tableName F2.
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28 ik
col_name FHERRY5A
column_type B¥rFISEE,
col_comment Fllcomment,
column_name N E(EMZ88%], HIa0: AFTER column_namefJiEN E
B HEXNTIMEIZSEBScolumn_nameZ [F .
FRrEEt iR
o SQLIXR
% 5-32 ALTER TABLE FREARGIZ
BURiER
ERIALTERFR

o MREMNR: dlitable:alter,
e MlLakeFormationiZ2HtAYTEIEIRSS , XPRECE1F W LakeFormation3Z#,

Nl
o HhZ2K

ALTER TABLE table1 ALTER COLUMN col_a DROP NOT NULL

ALTER TABLE table1 ALTER COLUMN col_a COMMENT 'new comment'
E223 )
Bidiz{TDESCRIBE® S, A EREAY%,

5.3.2 ADD COLUMNS

< IhEE
ADD COLUMNS# S BT RIMERRMNFRT
s

ALTER TABLE tableName ADD COLUMNS (col_spec/, col spec ...])
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SR

2 5-33 ADD COLUMNS S#{ifik

2% iR

tableName X2

col_spec AT [col_name][col_type][nullable][comment] PUER4>4H
B o

e col_name: FiZ%I%, HRIEE.

BAIFEERESRNINFT 735
e col_type: FIBFIZEE!, WIIEE.
e nullable: ¥IEHZRERILIAT, AILIRE.
o comment: Fi&Flcomment, ATLAERE

FREBA R
o SQLIXR

% 5-34 ALTER TABLE FTERRSIFE
BURIEAR
EHRYALTERIR

o YHMKEIPR: dlitable:alter,
e MlLakeFormationiZ2HtAYcEEIRSS , IXPRAECEIF W LakeFormation3Z#,

ANl

alter table hO add columns(extO string);
alter table hO add columns(new_col int comment 'add new column');

alter table delta. obs://bucket_name0/db0/delta_table0" add columns(new_col string);
EZ34N1 )02
BIdIZ{TDESCRIBERG S, AIE/RHmAINGI%!,

5.3.3 RENAME COLUMN

an L IIRE

ALTER TABLE ... RENAME COLUMNIE£AFEXFIZFR
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RSN

o WIRERIRELRERFTAINNGRAS £, FEFERITUN NED T BEIEALIN:

ALTER TABLE table_name SET TBLPROPERTIES ('delta.columnMapping.mode' = 'name');

o  MREIRAFEFRZHUMMIRA £, FEEHITU B 8EERRLIN:
ALTER TABLE table_name SET TBLPROPERTIES (
'delta.columnMapping.mode' = 'name’,
'delta.minReaderVersion' = '2,
'delta.minWriterVersion' = '5')

AN
A=< 13|=|:_"1

ALTER TABLE tableName RENAME COLUMN old columnName TO
new_columnName

W
e
B
50

& 5-35 Sk

2 iR
tableName x4,
old_columnName [SEZIE=
new_columnName #FZ,
Frt R
e SQLIR
2 5-36 ALTER TABLE FRrEEIXRSIZ
BUREAR
FRHIALTERIIR
o MIENPR: dli:table:alter,
e MlLakeFormationiZ2HAYTTEIEIRSS , MPRAEE ¥ M LakeFormation3Z4Y,
ANl

ALTER TABLE table1 RENAME COLUMN addr to address

ALTER TABLE tablel RENAME COLUMN addr.priv to province

a.b.c BREIREYILIEEZ, #REYIEAFMNLADD COLUMNS,

RGN

BiTiE{TDESCRIBEFFSBEEFIIEN .
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5.3.4 RENAME TABLE

S IhEE
ALTER TABLE ... RENAMEZ ZBFEXES .
a1E;
ALTER TABLE tableName RENAME TO newT7ableName
SR
% 5-37 RENAME S##iA
28 ik
tableName x2,
newTableName ESZ
FrEEti iR
o SQLIXR
% 5-38 ALTER TABLE FREMRSIZE
BPRfER
FHYALTERK R
o HKEWNPRE: dli:table:alter,
e HLakeFormationi2HAITTEIRIRSS, SIRECE ¥ M LakeFormation3#4,
Al
ALTER TABLE table1 RENAME TO table2
RSB/

BITE{TSHOW TABLESEEFINES .

5.3.5 DROP COLUMN

=8

=2

&

ALTER TABLE ... DROP COLUMNIE;£FF MRS o
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AANHD
s

PTRA R

Nl

E1 v

ALTER TABLE tableName DROP COLUMN|COLUMNS cols

% 5-39 DROP COLUMN S#i#iR

S iR

tableName x4,

cols FERSN, ATLBEES.
e SQLIR

% 5-40 ALTER TABLE FFEIRSIZE
BURHEIA
FHIALTERIR

o MRENPR: dli:table:alter,
e MlLakeFormationiZ2HtAYcEEIRSS , IXPRAECEIF W LakeFormation3Z#,

ALTER TABLE table1 DROP COLUMN a.b.c
ALTER TABLE tablel DROP COLUMNS a.b.c, x, y

a.b.c BREFREYILIEEZ, BREYIEAFMNLADD COLUMNS,

BiTiz{TDESCRIBER S, AI&=EMIRS .
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6 Delta EECESE

Delta ENEESH

#EZDLI Spark SQL{EIMAT, 7 “SQLYwiE=R" FREA LA/ “IRE > SHIRE™ Fle

HDeltas#{,

2 6-1 Delta EWEEIR

entionDurationCheck.ena
bled

BHITREPNE.

2 fild EINME
spark.databricks.delta.ret | vacuumiBIEARES|ARISERTE | true

spark.databricks.delta.pro
perties.defaults.deletedFil
eRetentionDurationz}
delta.deletedFileRetentio
nDuration

DeltaA"E5| AV HAIREEER
%
spark.databricks.delta.retentionD
urationCheck.enabled’/gtrueRd,
BT AR REHNN ST

[=
Frrbo

168/ 8 (1)

spark.databricks.delta.pro
perties.defaults.logRetenti
onDurationg,
delta.logRetentionDuratio
n

Delta log3Z4i3HARTIE], B
Delta logi#tfTcheckpointzh{ElY,
SREEEE % MRV HAN
%, WNRE, WERXLS RIS 4
LABDelta log3 {4 ToBRIB< o

30K

N#5hRA 01 (2024-10-16)
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DLI Delta & 1|3)5%

#1417 insert into/overwrite table_name partition(part_key="'part_value')
select ...3g$5 DLI.0005: DeltaAnalysisException: Partition column “dt’ not
found in schema [id, name]

BESHr: ASZiFinsert into/overwrite table_name partition(part_key='part_value')
(=358

11T sql #REE DLI.0005: There should be at least one partition pruning
predicate on partitioned table "'777dd . test_delta_parts1”

RRTSZ: TEconsoleTMEIREFRINISE
spark.sql.forcePartitionPredicatesOnPartitionedTable.enabled{& f3false

show create table EEZEFIETIRES DLI.0005: Operation not allowed: 'SHOW
CREATE TABLE' is not supported for Delta tables

RESHT: FAEAZIEXE, oJiEidDescribe formattedEEEEL51

4T vacuum #g3E DLI.0001: IllegalArgumentException: requirement failed:
Are you sure you would like to vacuum files with such a low retention
period?

RESHT: RETAIN {REBERESE (/DF168/0\8T ) , EEMHA R SIEZATERIAIE
1B, BRI EEEIEEIERBIZaICIZRE ., HIABIEREconsolelR@E
B ERIRINISHspark.databricks.delta.retentionDurationCheck.enabled{& /I false .

#1417 rename/drop column #g& DLI.0005: DeltaAnalysisException: Column
rename is not supported for your Delta table...

RS SFHRITITNES, BHfiTrename,
ALTER TABLE delta_perms1 SET TBLPROPERTIES (
'delta.columnMapping.mode' = 'name’,
'delta.minReaderVersion' = '2,

'delta.minWriterVersion' ='5');
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