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INRIRZBIE Spark EEEIT Parquet X, BRAIRTTLAREZARIHERY Delta Lake
FHESIZE , BRI ¢

val data = spark.range(0, 5)
data.write.format("delta").save("/tmp/delta-table")

MOANRIRELE Hudi BAIE , SHEAHMIR—L , BARINT

val tableName = "hudi_archive_test"
val basePath = "file:///tmp/hudi_archive_test"

val inserts = List(
"tid" 21, "name": "iteblog", "age" : 101, "ts" : 1, "dt" : "20191212"}""",
"tid" : 2, "name": "iteblog_hadoop", "age" : 102, "ts" : 1, "dt": "20191213"}""",
"tid" 3, "name”: "hudi", "age" : 103, "ts" : 1, "dt" : "20191212"}""")

val df = spark.read.json(spark.sparkContext.parallelize(inserts, 2))
df.write.format("org.apache.hudi").
option(PRECOMBINE_FIELD_OPT_KEY, "ts").
option(RECORDKEY_FIELD_OPT_KEY, "id").
option(PARTITIONPATH_FIELD_OPT_KEY, "dt").
option(TABLE_NAME, tableName).

mode(Append).

save(basePath)

Hudi E#EMNREEZEIEE PRECOMBINE_FIELD OPT KEY , RECORDKEY_FIELD OPT KEY A%
PARTITIONPATH_FIELD OPT KEY, RECORDKEY FIELD OPT KEY EE&ICEHIK—

id , T3FZ/NFES ; PRECOMBINE_FIELD OPT KEY TEEUIESHHIFHRERE |,
RECORDKEY_FIELD_OPT_KEY #H[EIfT , BKIAEX PRECOMBINE_FIELD_OPT_KEY

B A BN TR R BTN NEIST ; PARTITIONPATH_FIELD OPT KEY BFEREIENS X,

B HE
7£ Delta Lake FEFHIETLUEERY , MEFRHNHEGRES , £HNT .

import io.delta.tables._
import org.apache.spark.sqgl.functions._

val iteblogDeltaTable = DeltaTable.forPath(path)
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/1 3% id J9{BERIIT content FERfSENNL -100
iteblogDeltaTable.update(

condition = expr("id % 2 ==0"),

set = Map("content" -> expr("concat(content, '-100")")))

MO Hudi REEFTEIRFIBNEUES , ERWT .

val tableName = "hudi_archive_test"
val basePath = "file:///tmp/hudi_archive_test"

val inserts = List(
llllll{llidll : 1, llnamell: "iteblog", Ilagell : 102, Iltsll : 2, Ildtll : ll20191212||}ll|lll,

"ftid" 2, "name": "iteblog_hadoop", "age" : 103, "ts" : 2, "dt": "20191213"}""",

llllll{llid" : 3, "namell: Ilhudill, Ilagell : 104, "tS" : 2, Ildt" : Il20191212"}""l|)

val df = spark.read.json(spark.sparkContext.parallelize(inserts, 2))
df.write.format("org.apache.hudi").
option(PRECOMBINE_FIELD_OPT_KEY, "ts").
option(RECORDKEY_FIELD_OPT_KEY, "id").
option(PARTITIONPATH_FIELD_OPT_KEY, "dt").
option(TABLE_NAME, tableName).

mode(Append).

save(basePath)

EBE mode IRE I Append , EEE , Hudi £1R1E
RECORDKEY_FIELD_OPT_KEY. PRECOMBINE_FIELD OPT _KEY LAK
PARTITIONPATH_FIELD OPT KEY =MFERXT&IEH T

Merge , tBRE 2B, MMKIZRER , BL PRECOMBINE_FIELD_OPT_KEY
SHRENERANB—T.

B B &R

1£ Delta Lake & , BIRREIEHRRE R , TLUSEMBREIENSRM , 00T -
import io.delta.tables._

val iteblogDeltaTable = DeltaTable.forPath(spark, path)

/1 BER id NF 4 BOEE
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iteblogDeltaTable.delete("id <= '4")

Hudi B9ERMIBR SZ3FERIER ( Soft Deletes ) FOFEMIFER ( Hard Deletes ) , {#RIMIBRET , FBF
FEFBRE , BUFREEMB=ERINELS AT ; MERRENSIBEEFYERRCREFHE LK
{EEIRIE,

deleteDF
.write().format("org.apache.hudi").
option(...).
option(PRECOMBINE_FIELD_OPT_KEY, "ts").
option(RECORDKEY_FIELD_OPT_KEY, "id").
option(PARTITIONPATH_FIELD_OPT_KEY, "dt").
.option(DataSourceWriteOptions.PAYLOAD_CLASS_OPT_KEY, "org.apache.hudi.EmptyHoodie
RecordPayload")

TR
MENEWHIEIIEHRER , BAENT .

// Delta Lake
val df = spark.read.format("delta").load("/tmp/delta-table")
df.show()

// Hudi

val roViewDF = spark.
read.
format("org.apache.hudi").
load(basePath + "/*/*/*/*")

L EEENET Delta Lake F1 Hudi FIFREHRIRIEER.,

HIE Merge SR

Delta Lake SXIFXIFMENEIBHTER , HERXZIFEANHRETHIESH (Write On
Merge) , ERREEZEHMEIENT NG , AREZEEBIXE4HER Spark /Y Join
HATITE PR,
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@32 , Hudi B @5 B NHIENREETEF |, (B248LL Delta Lake , Hudi i£3z#5 Read On
Merge &Rz , Ll 2FEELHIEE AE— delta

X, REFANBR T EEF THIEESBHN—MMEWEHTT compaction #{F, SR, XTBE
JLAXAR , b EEHHFMRERARIIENSA | SHRFETLIRIRA—MELSkE,

MIDBE L3RS , IX75HE Hudi Y Delta Lake iIRITHIEYF, HLOBEZIERIBIRT , Write On Merge
BRERE ; MESS/DIENBERT , Read On Merge I RA$E , 1 Delta Lake BBTIAARSIF
Read On Merge &=,

A4, Hudi IRt TR5IHLH , EEIRSHREMR , TLMERRSINERIREEMNEIZTHIERE
RIS, NTOANIREIE EFTHIR R,

MEMREZFRESM

Delta Lake RYIRASRE(ERA T Spark FIUAESLIL , M Hudi 22AHE Spark
N—NKE |, BEREEEREXHRFAKE Spark XX , @XM 7 HSIHEN
InputFormat , Lt HoodieParquetIinputFormat, HoodieParquetRealtimeInputFormat

%, UMM BELE |, Hudi MEMRFXMFESLE Delta Lake BB S,

H&l Hudi [R4ES7#s Spark, Presto, MapReduce LA Hive S AEIBESZRSE |, Flink
HSIFIEEF A , 200 HUDI-184, Delta Lake fEA— NEIEMINIEMEER , EHLARIZHF Spark
HATRNNE , MEEERIREIXNEE |, FTUAMENRENFET —HHNME , BFfEMS
KEIBESRFEHTES , 2 https://github.com/delta-io/connectors , 1% ISSUE &1
https://github.com/delta-io/delta/issues/245, EaI/L.EXAfoH] Delta Lake 0.5.0 t5374F

Hive. Presto &N HIEEIa5 |2,

SQLEX

SQL BI3ZiF6em AR IR MR AHIER], M 0.4.0 HRAFF4A |, Delta Lake
EEFRXIF—LdSH SQLIEAT. HTF Delta Lake

ERMMN—IINE , MRFZLLCIFHER SQLIEE , FEM Apache Spark
BEEENKEMRIBE Delta Lake B , NMETFLHIP |, FRLUX MR R 323F vacuum
history S48 SQL 1Bi%.

E b delete, update LK merge 9 DML 3/ 35T] 8185 %) Spark 3.0
IRAASIEN, Baitt X7 Spark 3.0 EEEHRY DataSource V2 AP EBEAAN T X
DELETE/UPDATE/MERGE HI37%F , i¥1E52 I SPARK-28303,

Hudi BanfAsz#5E A SQL #17 DDL / DML
HEXRE , FItXELBIMKHREIXNARA Y , B2 HUDI-388,

HEMSTEARSEIRZA | Delta Lake LAK Hudi RiZ&R<3FER SQL SKIESRRENEIET .

ZEEXIF
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Delta Lake FIZ 1B S I XIRMMAILL B YF , BRI HF#E A Scala, Java LAK Python (0.4.0
IRAFFIAS3EF ) ; M Apache Hudi BRIR ¥ Scala LUK Java iE5,

F &zl

Delta Lake [R&EIRM T ACID EFEMIEF , BIRBASZ—1ES , HEESESHEHPIERTES
ANHFRIRFE, ESHEREXEHRINNBENHERRRHARIZS, EFEPRMBEAT |, Delta
Lake &M H R EXFELMERAFEBALIBEMIHELRE, Delta Lake TR KA 7
HWRELRS , PFIRMFESANEREE , HAOFEBHERENE—B R RPIZE , 5
B LR FENRHTRER, EJ ACID B33 |, Delta Lake
BFRI—EZIZNAFRENE—iKE,

Apache Hudi BIXERESER—PFESRER , BREFNHFHFE—HNZIZTAFRNE—KE ,
E AR R IX B R&EHEIE S THY,

hRZN B

Delta Lake JR&EIRM T —NIYEET B AT ( Time
Travel ) FITHEE , B IXMNIDRER (I T LARIREMERRAHIZUE , BEAIT -

val df = spark.read.format("delta").option("versionAsOf", 0).load("/tmp/delta-table")
df.show()

XAIIEEIFEER , AR NABINRREN , ZRERT—
Bug , IXEHMEIAIT LA RIX M II8ES B IR EI IEBATRS,

Apache Hudi B335 URES , BRZEEME (Incremental View ) , HAMTLABEIEE—
AR , RIEEWEIX I ERFIEsEEIRIEEE , BT .

//incrementally query data
val incViewDF = spark.read.format("org.apache.hudi").
option(VIEW_TYPE_OPT_KEY, VIEW_TYPE_INCREMENTAL_OPT_VAL).
option(BEGIN_INSTANTTIME_OPT_KEY, beginTime).
option(END_INSTANTTIME_OPT_KEY, endTime).
load(basePath);
incViewDF.registerTempTable("hudi_incr_table")
spark.sql("select *_hoodie_commit_time ", fare, begin_lon, begin_lat, ts from hudi_incr_table w
here fare > 20.0").show()
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NERMNERLEZE—IRAHEIE , ITLUE BEGIN_INSTANTTIME_OPT_KEY S0 MAMEIRE
0 , A5 END_INSTANTTIME_OPT_KEY ¥ KIS #i8 BN EEEEH commit
Fi8) ( _hoodie_commit_time )

INS {5 [E]R

Databricks Runtime EEHRY Delta Lake 2335 OPTIMIZE

RGN EHITELEN |, (B2IFRIZLILS Databricks

PR LREEIZEREX , U BRIHATEFRXEB LM |, XMESHF R AR Delta
Lake FERKN B SHENXERIA T , BAEFETLIE N https:/github.com/delta-
io/delta/issues/49,

M0 Hudi STLUBIEE X% 5 R P EEAN AR AN SEHRIEHT KRR/ NS HRIERE |, T LS
hoodie.parquet.small.file.limit (LI,

REXHRFHET

Delta Lake FRIFT B EIEER2(F A Apache Parquet #&\Zf% , {F Delta Lake BEf2FI A Parquet
RERNSIEBMRITTT X,

£ Hudi &, SNRFKAIEER Write On Merge &AL (BN ) |, BBATKE B 2R Apache
Parquet I IFAEEUIRE ; MANSRFEF T Read On Merge 758 , MIERTERS Avro F Parquet
XREF@EEIE, B Avro BT FEEER0EUE |, M Parquet LSRN FMEEE
Merge ¥FHIEIE,

=E S8
Frigs|
7t Delta Lake & , BUABR T , AIRIEANRIEIEE S Delta Lake THIRERIT , IRsE , WITF -

scala> val df = spark.read.format("delta").load("/tmp/delta-table")
df1: org.apache.spark.sql.DataFrame = [age: bigint, dt: string ... 3 more fields]

scala> df.printSchema
root
|-- age: long (nullable = true)
| -- dt: string (nullable = true)
|-- id: long (nullable = true)
| -- name: string (nullable = true)
| -- ts: long (nullable = true)
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gNSRFAE_LEH Delta Lake RAPFBALUTHEE | XSRS -

scala> val inserts = List("""{"id" : 1, "name": "iteblog", "age" : 102, "ts" : 2, "email": "spark@itebl
og.com", "dt":"20191212"}""")

inserts: List[String] = List({"id" : 1, "name": "iteblog", "age" : 102, "ts" : 2, "email": "spark@itebl
og.com", "dt": "20191212"})

scala> val df = spark.read.json(spark.sparkContext.parallelize(inserts, 2))
warning: there was one deprecation warning; re-run with -deprecation for details
df: org.apache.spark.sgl.DataFrame = [age: bigint, dt: string ... 4 more fields]

scala> df.write.format("delta").mode("append").save("/tmp/delta-table")
org.apache.spark.sql.AnalysisException: A schema mismatch detected when writing to the Delt
a table.

To enable schema migration, please set:

.option("mergeSchema", "true")".

Table schema:

root

-- age: long (nullable = true)

-- dt: string (nullable = true)

-- id: long (nullable = true)

-- name: string (nullable = true)
-- ts: long (nullable = true)

Data schema:

root

-- age: long (nullable = true)

-- dt: string (nullable = true)

-- email: string (nullable = true)
-- id: long (nullable = true)

-- name: string (nullable = true)
-- ts: long (nullable = true)

EEBRNEBANEIENLT email iX3 , X 7I7E 2 BIAY Delta Lake
RPEREFEN , WABRTE2KRERN, ENEERET  RMNESAEIENIEN L
.option("mergeSchema", "true") 2#4BPTJ , IXEFH{& Delta Lake R =IEMFHTHI—,

£ Apache Hudi & , FTENIRVSITTLAEZRNEIEBHRF , 00T .

val roViewDF = spark.
read.format("org.apache.hudi").
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load(basePath + "/*/")
roViewDF.printSchema()

root

| -- _hoodie_commit_time: string (nullable = true)
|-- _hoodie_commit_seqno: string (nullable = true)
|-- _hoodie_record_key: string (nullable = true)

| -- _hoodie_partition_path: string (nullable = true)
|-- _hoodie_file_name: string (nullable = true)

|-- age: long (nullable = true)

|-- id: long (nullable = true)

| -- name: string (nullable = true)

|-- ts: long (nullable = true)

| -- type: string (nullable = true)

val inserts = List("""{"id" : 7, "type": "N", "name": "new spark", "age" : 103, "email" : "spark@ite
blog.com"' Iltsll : 1}""")

val df = spark.read.json(spark.sparkContext.parallelize(inserts))
df.write.format("org.apache.hudi").
option(PRECOMBINE_FIELD_OPT_KEY, "ts").
option(RECORDKEY_FIELD_OPT_KEY, "id").
option(TABLE_NAME, tableName).
mode(Append).
save(basePath)

val roViewDF1 = spark.
read.
format("org.apache.hudi").
load(basePath + "/*/")

roViewDF1.printSchema()

root

|-- _hoodie_commit_time: string (nullable = true)
| -- _hoodie_commit_seqgno: string (nullable = true)
|-- _hoodie_record_key: string (nullable = true)

|-- _hoodie_partition_path: string (nullable = true)
|-- _hoodie_file_name: string (nullable = true)

| -- age: long (nullable = true)

| -- email: string (nullable = true)

|-- id: long (nullable = true)

| -- name: string (nullable = true)

|-- ts: long (nullable = true)

| -- type: string (nullable = true)
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M ETIFIEMNFERELME] Hudi X RRF T,
TRE FILLER

£ Delta Lake & , sNRFAVEANEIEAL SN NRIELFR , STLUEAGEER , FERD
HIZIXTRLRYEIESD null, (BZ7E Hudi b, AR AUSERNEHFR , BUSIRE,

5B SRENUE Y
H&l Delta Lake 1 Hudi #3ARSTFHESRFERFRAIEEL,

7£ Delta Lake A , (iE726£%| Delta Lake FIISH SRR BE—EM , 00T :

scala> val df = spark.read.schema(schema).json(spark.sparkContext.parallelize(inserts))
warning: there was one deprecation warning; re-run with -deprecation for details
df: org.apache.spark.sql.DataFrame = [id: int, create_time: timestamp ... 4 more fields]

scala> df.printSchema
root
|-- id: integer (nullable = false)
| -- create_time: timestamp (nullable = false)
| -- name: string (nullable = false)
|-- ts: long (nullable = false)
| -- dt: string (nullable = false)
| -- is_vip: boolean (nullable = false)
scala> df.write.format("delta").save("/tmp/delta-table")

scala> val r = spark.read.format("delta").load("/tmp/delta-table")
df: org.apache.spark.sql.DataFrame = [id: int, create_time: timestamp ... 4 more fields]

scala> r.printSchema
root
|-- id: integer (nullable = true)
| -- create_time: timestamp (nullable = true)
| -- name: string (nullable = true)
|-- ts: long (nullable = true)
| -- dt: string (nullable = true)
| -- is_vip: boolean (nullable = true)
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X 2F /9 Delta Lake FE&IX commit X 4EHE7ZE 7 DataFrame BY StructType, B2

Apache Hudi #7 , FAEZIEUIEA E @R ESRETN , 0T ¢

scala> val df = spark.read.schema(schema).json(spark.sparkContext.parallelize(inserts))

warning: there was one deprecation warning; re-run with -deprecation for details

df: org.apache.spark.sgl.DataFrame = [id: int, create_time: timestamp ... 4 more fields]

scala> df.printSchema
root
|-- id: integer (nullable = false)
| -- create_time: timestamp (nullable = false)
| -- name: string (nullable = false)
| -- ts: long (nullable = false)
| -- dt: string (nullable = false)
| -- is_vip: boolean (nullable = false)
df.write.format("org.apache.hudi").
option(PRECOMBINE_FIELD_OPT_KEY, "ts").
option(RECORDKEY_FIELD_OPT_KEY, "id").
option(PARTITIONPATH_FIELD_OPT_KEY, "dt").
option(TABLE_NAME, tableName).
mode(Append).
save(basePath)

val roViewDF = spark.
read.format("org.apache.hudi").
load(basePath + "/*")

scala> roViewDF.printSchema()

root
| -- _hoodie_commit_time: string (nullable = true)
-- _hoodie_commit_seqgno: string (nullable = true)
-- _hoodie_record_key: string (nullable = true)
-- _hoodie_partition_path: string (nullable = true)
-- _hoodie_file_name: string (nullable = true)
-- id: integer (nullable = true)
-- create_time: long (nullable = true)
-- name: string (nullable = true)
-- ts: long (nullable = true)
-- dt: string (nullable = true)
-- is_vip: boolean (nullable = true)
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oJLABH |, create_time E&H timestamp EBITFY long 28T, 1X2ZH /9 Apache Hudi
EEIRIRITERN commit EEEFHERIZ Avro B Schema , IX/MIFEEEIS DataFrame Y
StructType #3255 Avro SIFRIZEEY | [ Avro SX35FRIZEEIE ECORD, ENUM, ARRAY, MAP,
UNION, FIXED, STRING, BYTES, INT, LONG, FLOAT, DOUBLE, BOOLEAN,

NULL, FrLARERHIEHMER tBR R EEREEE Avro STIFHUEIESREL,

*F A4 Apache Hudi 7ZAEHIE Avro STIFHIE BRI ARSI 770% Spark Y

StructType , ¥EBNI1ZE Apache Hudi 3 Spark R 2XE—MELZE, {3 Spark B Hudi
HIEWE DT LAERS Apache Hive/Presto >k , IR FMERIZ Spark StructType , BRATE
Hive/Presto EHEE&IRER.

i4 4

A |

Delta Lake #1 Hudi M EREEIEMHIAR M , FEMHMEHS, Hudi NFEESSMEATHRR
Uber IS EEHIGIRRA , FRLASNRIRXT Delta Lake HUZ{IE Merge A2RiHE , IBA Hudi
OJEESESIR, MNRENZEFIHRINE—KREREEE , B4 Delta Lake oJgE = EIEE R,

AEENERFHER , 25 H2HE |
JREINEMRFIFICIZAREIE (THEICZ ) B |, REF IR SHEH,
gk (1 ()
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