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1.Databricks Runtime3s|Zi&it

Introduction

The Databricks Runtime is a data processing engine built on a highly optimized version of Apache Spark,
for up to 50x performance gains. It runs on Ali-Cloud ECS infrastructure for easy self -service without
DevOps, while also providing security and administrative controls needed for production. Build pipelines,
schedule jobs, and train models faster than before.

Benefits

PERFORMANCE

The Databricks Runtime has been highly optimized by the original creators of Apache Spark. The
significant increase in performance enables new use cases not previously possible for data processing
and pipelines and improves data team productivity.

COST EFFECTIVE

The runtime leverages auto-scaling compute and storage to manage infrastructure costs. Clusters
intelligently start and terminate, and the high cost-to-performance efficiency reduces infrastructure
spend.

SIMPLICITY

Databricks has wrapped Spark with a suite of integrated services for automation and management to
make it easier for data teams to build and manage pipelines, while giving IT teams administrative
control.

Features

Caching: Copies of remote files are cached in local storage using a fast intermediate data format,
which results in improved successive read speeds of the same data.

Z-0Order Clustering: The colocation of related information in the same set of files dramatically
reduces the amount of data that needs to be read, resulting in faster query responses.

Join Optimizations: Significant performance gains are possible with range join and skew join
optimizations through different query patterns and skew hints.

Data Skipping: Statistical information on minimum and maximum values automatically collected when
datais written is used at query time to provide faster queries.

Easy-to-Use Cluster Management: User-friendly user interface simplifying the creation, restarting,
and termination of clusters, providing increased visibility to your clusters for easier manageability and
cost control.

High Availability: The Databricks cluster manager transparently relaunches any worker instance that is
revoked or crashes, ensuring your service is always up and running without the need to manage it
yourself.

How It Works

Databricks Runtime
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The Databricks Runtime implements the open Apache Spark APIs with a highly optimized execution
engine, which provides significant performance gains compared to standard open source Apache Spark

found on other cloud Spark platforms. T his core engine is then wrapped with additional services for
developer productivity and enterprise governance.
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More Information

For more information about Databricks Runtime, please refer to official document:
https://databricks.com/product/dat abricks-runtime
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2.Databricks Runtime

Dat abricks Runtimes2 7£Dat abricksBf &£ _Liz{TH—AHZ 0B, DatabricksiZ2 7 Ui E B B Runtime,

Databricks Runtime AFHEFI N Databricks Runtime (#iSH#)

Databricks RuntimeflEApache Spark, {Bi&FNT iF Databricks Runtime MLE Databricks Runtimefg35{A,
SHMMEN, XEAGMEMRAMRS T AEEST BFNTSORITONRESE, G5

BITTAME, HREMRSM, TensorFlow, Keras, PyTorchf1XGBoost,
ATFEREANDatabricks Runtime (#SHA%LF) Databricks Light (#UEH#F)

BAFERF A Databricks Runtime ZDatabricks Databricks Light A AREZEDatabricks RuntimeiZ2tt95
Runtimefy—f 3R, EHNEREAMEY EZHIEHT RiEgE. TSRS BN BNEIRE T IETHIE
TR, IR,

Databricks Runtime

Databricks Runtime& #EApache Spark, BIRRM T FSHEMESH, XLHEMEMAKRKET AHES
WETTRME, HEEMRSM:

e Delta Lake@7EApache Sparkz EMENT—HEFEE, THERHMANDES, MANHBMRSIURATA
EHIREENNITIIESH,

e B&¥Mjava, Scala, PythonflREE

o UbuntuR E M B R G E

o &M T /5 GPURY S BE Y GPUE

o STAMHEMAMEMRMDatabricksfRSS, FIMNEICA, EAMER SRS

Runtime fRAI= I
Databricks Runtime R AL ER L% :

o FERALUNIRZATNRASEIERR (FIa0, M358824.0) . SREEXREXE, ENSKRK,
HopREE QOB EZRERE

o EEMHRAUNGREHRASEERT (F1a0, M3.4kEI3.5) . BPEERAIEIS P INEE
R, NERIRAIREZEHREERAPHEIIREAQERS .

o KHIZRHIRAABLTSIRERERT (H1F3.5LTS) . ¥FENEERAK, Databricks BEHE—D “M
B MRERA, HRMABRENZF. BXELSER, B2 DatabricksiziT B 325 £ E#,
@ e
L ATDat abrick ##E AR Z4FRA N . DBR5.5, Spark2.4.3, Scala2.11,

BFHEFEI M Databricks Runtime

FFH28% S Dat abricks Runtime (Databricks Runtime ML) B 18I BB E IR B ERE,

Dat abricks Runtime MLEE B I ZWIBHINZF S E, HlaNTensorFlow, PyTorch, KerasfIXGBoost,
REESGREIIFFELNE, FliiHorovod, {#FDatabricks Runtime MLE]ANNREBEERIEIREE, FHiBF
ERENERAERS.
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. Databricks #iERE
Runtime

A FHEF¥ I M Databricks Runtimefs /it

R 2 2 ADatabricks Runtime MLEYFT B Fi&iE, BRIEEEXAFTEI0NT, HERT N ENIHE
wHRB, ZRGIEEMBREEE, IHER, HHhXNBSEARMERERNR, B©EIRE T WaER
MLflow APIFIMLf lowtE BT 413 .

Databricks##ENote
NotefE#E st : ML End-to-End Example (AWS)
Databricks Runtime ML 8 & 89 FE

D =

Library utilities are not available in Databricks Runtime ML.

Databricks Runtime MLEJE S/IRITHIMUE ., ZERESMNRTRETEN, UBEHINGENES.

DatabricksEX¥Z XM ENFEEENNEE, W FXLE, Databricksizt 7T EROEHTE, TTUE
FNETHRAPERIRFTORFERE (RIEFERBUPR) . DatabricksE A TR FERE SR,
WA ERA AL

BXMEEMHEMRMNENTEIR, HSLUTEXESNUARUNtIMelIXE:
e Databricksr Runtime 7.4 ML (3R hR )
e Databricks Runtime 7.3 LTS ML

e Databricks Runtime 7.2 ML

e Databricks Runtime 7.1 ML

e Databricks Runtime 7.0 ML

e Databricks Runtime 6.6 ML

e Databricks Runtime 6.5 ML ( RZ3#F)
e Databricks Runtime 6.4 ML

e Databricks Runtime 5.5 LTS ML
fn4al {& FA Dat abricks Runtime ML

R MRENEZY, Databricks Runtime MLfE B &£ B LA K 4010 & 12 Pyt honf /5 5 Dat abricks Runtime
NG

{5 FADat abricks Runtime MLfI 22 & B

HROIE—NERE, 5 MDatabricksiZ{TBYARA T L5 R B Dat abricksiZBfTMURA . 325 CPURIGPUBIMLIE ST
B30T,
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Runtime
Databricks Runtime Version @ Learn more
[ Runtime: 6.5 (Scala 2.11, Spark 2.4.5) ~ ]
( Databricks Runtime
| 7.0 Scala 2.12, Spark 3.0.0
7.0 Genomics Scala 2.12, Spark 3.0.0
i 7.0ML GPU, Scala 2.12, Spark 3.0.0
| 7.0ML Scala 2.12, Spark 3_0.0@
[ 66 Scala 2.11, Spark 2.4.5
| 6.6 Genomics Scala 2.11, Spark 2.4.5
| 6.6 ML GPU, Scala 2.11, Spark 2.4.5
6.6 ML Scala 2.11, Spark 2.4.5

MRIEFEZFGPUNMUZTE, RAKIRREEEFZESNDriver TypefiWorker Type, THIIERDIARFER
BSLFIRBERAKRE, GPUIMIRIRE T 7 /3 A GPURISCHI 2R,

QR "1
HaiDatabrick #4ERRZFFMRA . DBR5.5, Spark2.4.3, Scala2.11,

E®PythonEH

#£Databricks Runtime ML, Condaik#4 8 B EAFR&EPythonf4EE ., FriEPythonRH B REE—
MNIRED: /databricks/python27E{E B Python2#i/dat abricks/python3£ 8 _F#N7£ {# FA Pyt hon3Bg &£ 8%
Lt AEZEH# (HHE) CondatfiE,

AutoMLY 5
Databricks Runtime MLEJ1E o] B &1 {TIEE F RSB HE M EF MR I HEEEERNT A,

o JEEMFloWwEREIREIRREEHEY, SERRINET, MENHKZERUREPEPEETMH
%0

o @I SparkTrials21ENAYHyperopt BEIMITH A AMURR SHEEE,

Databricks Runtime for Genomics

Dat abricks Runtime for Genomics ( Databricks Runtime Genomics) & Databricks RuntimelJ— M RA, %
RS T IBE R A EY EFZEHIRHT T MK, BRDatabricksERAR —NHEEHN—E7.

MIRZA6.0FF 18, BHETLMER (GA) Databricks Genomics Runtime,
Databricks Runtime for Genomicsth B4 ?
e Databricks-RegeneronFFEEGlowHI iR A, BEEMENEEUR:
o Spark SQLX#HZEA B NEEEIE
o BATEREITENIIAE
o ENEWEANMML
e 5Apache Spark3{T8ITurn-key pipelines:
o DNAR?
o RNAFZ
o MYEIEENF (MutSeq)
o REERANE
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. Databricks #iERE
Runtime

o SnpeEff variant annotation

e Hail 0.2 integration
o ERNFIRE, sHXIMEREM oI ST TR
o ADAM
o GATK
o Hadoop-bam
o ERMNGLSITIA:
o samtools
o SEHIE (grch373,38, EHSNPHIR)

B

& B Dat abricks TE XS T A FEE A% HYDat abricks Runtime

{# FiDat abricks Runtime for Genomicsfil 72 &£ 8

HIREIE—NEEE, 15 MDatabricks RuntimefR & T #1351 2 o Dat abricks Runtimef & E B AR A ,

Databricks Light

Databricks Light 2FFEApache Spark RuntimefDat abricksiTH,, B R AREEDatabricks Runtimei2 s
RERE, TSR EMERRBHNENIRMTIZTER, 5502, Databricks Light R3Z#5:

e Delta Lake

o BXEHINGE, MBI
o SEHFANBAER

o EiLAK, (UFERARMIMEIAE
o ZMHURFEMBILRIEESR

Databricks Light 2¢EMr (5 “"Bsh T/ERE" ) BIRuntimeIfE, HIRTEDatabricksiREIERE FimiTiE
i, ENsZEREOMELVETEENNRN, ABEIREITEIJAR, Pythonsysparkdz 221\ H% S BE Y
MEZIEWE, A 88%E+EDatabricks Light; A #&fE A Databricks Light Z{T£ R A EVHRER TER S,

Dat abricks Light e] A 5 7 H fi Dat abricks Runtimef1 e B iz T EE —EEZR—TEZRPER. B
SEREMPTEXENT EF,

Databricks Lighth B4 °?

Databricks Light iz 17 B 89 & # B} /8] R & 1&Apache Sparkiz{TB &R Y% . 1EfaIDatabricks Light fR A1
BT ERANApache Spark, BXEZER, BELUTATIRE:

e Databricks Light 2.4
{5 F Databricks Light Sl @ &£ 8
BRI EEBEEY, MDatabricksizfT B ARA T 41513k dhi%k ¥ Dat abricks Light R A,

D =&
BXDatabricks#)FHER, BSE B H XM Databricks Runtime

11 > MHRA: 20201222


https://docs.databricks.com/applications/genomics/secondary/snpeff-pipeline.html#snpeff-pipeline
https://docs.databricks.com/applications/genomics/tertiary/hail.html#hail-02
https://docs.databricks.com/release-notes/runtime/2.4light.html
https://docs.databricks.com/runtime/index.html

Dat abricks #iEE &R

Databricks Runtime3|Z8- Delta Lake

3.Delta Lake

3.1. Delta Lake faify

Delta Lake 2 OJi2 S #UIB BT SN EFZEE., Delta Lake 124t ACD BEM U EMN TLHIRLIE, H&
—RAHLEIELIE, Delta Lake I A Data Lake TEIZE1T, 5 Apache Spark API £ &S,

B3k, Delta Lakei2fit:

Delta Engine {4k Delta Lake 2{/EE B S ERE,

Spark ACIDES : TJRIMHNRERNBRAFPKEASEH A —BOHUE.

i BETHIELE: FASparktIAHXLIREES, DTLUBMLEBH 2N XHHIPBR RN FTA T
&

RALEMALESE—: Delta LakedP HIREZMAIER, XEHERALEFRENIRIR. RALELK
fESIA. LB HEEE, XREXAEHNEDI M.

RAES . BXAEEMTE, URHAESIASREDEAHERIOER.
BEBEERFES: HERAEHFER, ENALERERMTERNNRFEIHXE

EHBANMMR: FEH. EMAONRESE, UERAERAM, WESREMEHRK, HE4E (SCD) #
fE. RALEBEHREBAE.

197, HXDelta EnginefI58, 52 R Delta Engineflig %34,

Fia

Delta Lake tRIE [ J4EA T 5 Delta Laketd X BIEM AR . ZIRENTINA T WA NS JSON #1471 E
Delta RPHEE AR IMABRE. LBE,. BRERHLIERAMMUE.

W FEBX LR DatabricksZiE A, BEPENITEIEA,

o

o BEXENHANER, BHSR=NEHE (FAQ)
o HXDeltaLake SQLGF WS EER, BESfDelta Lake SQLEE,
o BEXFERE, OEEENE, HEMNRM, BEAEZ5H,

D &
EXANSFMER, i55EDatabricksE A X : Deltat 43

3.2. Delta Lake Hy&EA|T]

Delta LakefRiE N\[J#EiR 7 (£ FDelta LakeBI BRI FIR . WHRENI VERUTEREE, LUERISONELIEE

ADeltak. BXRE. EBRE. ERERFLIER, URMIMLE.
BXERXEN RN DatabricksEiE AR, BRI 1Li2A,

BlEx

EEQE—1Ndeltak, TJAMERIIARNApache Spark SQLEHES, oIl parquet. csv. jsonFEHIEER

i Adelta,

HFHFERIEAH, NAME ETLLEEIRNRERE
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NFHRBEXHRE, BEBXMHEADataFrameH i X & Adelta:
Python

%pyspark

events = spark.read.json("/xz/events_data.json")
events.write.format("delta").save("/xz/delta/events")

spark.sql("CREATE TABLE events USING DELTA LOCATION '/xz/delta/events/™)

%pyspark = SPARK JOB FINISHED [>
events = spark.read.json("/xz/events_data.json")

events.write.format("delta").save("/xz/delta/events")

spark.sqli("CREATE TABLE events USING DELTA LOCATION '/xz/delta/events/'")

DataFrame[]

ook 13 sec. Last updated by haopeng-test at December 21 2020, 10:53:12 AM

SQL

%sql

CREATE TABLE events
USING delta

AS SELECT *

FROM json." /data/events/"

IXECIR(F(E A MISONEURHERT H SR BB — D ITBIEIEE R . BXEIEHMDeltaR BT BN EERANE
R, BEROUERNEANE,

MBS EParquet& =, MTTLAEASQL Convert to DeltaiE @i X4, UBIEIEIEEER
SQL

%sql
CONVERT TO DELTA parquet.’ /mnt/delta/events’

%sql = SPARK JOB FINISHED [>
--8] A ¥ parquet XX {4 ¥ ik Jdelta

SELECT * FROM parquet.’/xz/parquet/events”;

CONVERT TO DELTA parquet.’/xz/parquet/events”;

SELECT * FROM delta.'/xz/parquet/events";

B ¢ M 2 & |+ settings v

data v date v eventld v eventType v =
case2 2020-10-01 21 Warn

case3 2020-10-01 3 Warn

case4 2020-10-01 4 Error

caseb 2020-10-02 5 Warn

caseb 2020-10-02 6 Error

case7 2020-10-02 7 Warn

case8 2020-10-02 8 Error

Annn nnnn 4n An a Eeone

B ¢ M & |+ settings~

data v date v eventld v eventType v =
casel 2020-10-01 1 Error

case2 2020-10-01 2, Warn

case3 2020-10-01 3 Warn

case4 2020-10-01 4 Error
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o X#E

EMREELTRARINBEEEE, oJUANEEETIX,
Python

%pyspark

events = spark.read.json("/databricks-datasets/structured-streaming/events/")
events.write.partitionBy("date").format("delta").save("/mnt/delta/events")

spark.sql("CREATE TABLE events USING DELTA LOCATION '/mnt/delta/events/")

SQL

%sql

CREATE TABLE events (
date DATE,
eventld STRING,
eventType STRING,
data STRING)

USING delta

PARTITIONED BY (date)

E &
Delta Lake 5 —H+ = WIRIEREBKE.
1. WRBEAE

el LAMER SRR EIES NDeltak, BIEAEMRAAERRFIEITER, DeltalakeE5H
BRI UMRIE—RMELE, BABRT, REMMEXTIET, XSBMICRAMBIRP,
Python
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%pyspark
from pyspark.sql.types import *

inputPath ="/databricks-datasets/structured-streaming/events/"

jsonSchema = StructType([ StructField("time", TimestampType(), True), StructField("action", StringTy
pe(), True) ])

eventsDF = (
spark
.readStream
.schema(jsonSchema) # Set the schema of the JSON data
.option("maxFilesPerTrigger", 1) # Treat a sequence of files as a stream by picking one file at a time

.Jjson(inputPath)

(eventsDF.writeStream
.outputMode("append")

.option("checkpointLocation", "/mnt/delta/events/_checkpoints/etl-from-json")

.table("events")

)

BXDelta Lake 5EMURRNLEBERNESER, BESH .
2. WAEBEH
ER—AEHANBASHIMEET, BEAmerge-intoiEa), i, UTEQFENESMRFEES

FEP, HCEFEEAEHEESEHDNEMHE, Delta LakeGERLENRAREMEIET., MRR
LA SRS, Delta LakeiRmN— N #1T,

SQL

%sql
MERGE INTO events
USING updates
ON events.eventld = updates.eventld
WHEN MATCHED THEN

UPDATE SET

events.data = updates.data

WHEN NOT MATCHED

THEN INSERT (date, eventld, data) VALUES (date, eventid, data)

HATINSERTEY (H130, HMBEHEEPRBTENSTE) , DAAXRPHNEIIEE—ME. ER, &
A REEHMMEE.
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3. E—1 %
EXNERS:
o BRFEHLIER
o BRERNBHRA (HHEIFTE)

#ROT L@ S EDBFS ("/mnt/delta/events") 3EZ ("event") HigSEIERiFoDeltak vk
¥

Scala

%spark
SELECT * FROM delta.’ /mnt/delta/events’

1

%spark

val events = spark.table("events")
SQL

%sql
SELECT * FROM delta.’ /mnt/delta/events’

27

%sql
SELECT * FROM events

4. BRENHEICR

{EFADESCRIBE HISTORYiEG], EEXMNATIER, ZEURHASXABAXRLELER, BFERRK. B
£, APE, WEREEXRHFICHE

5. ENRNEBHRA (REBEIRFES)
fEFDelta LakelY[E)1712, MRoILAZE W DeltaRBIBIRE,

3 Ftimestamp_string, RIEZTABRNNEEFFSE, Flw, “2019-01-01" 1 “2019-01-
01'T'00:00:00.000Z" ,

EERTHREBRANRE, BFEEOPIEERANIEERSELECT, flgl, EEN ERFHRIERPEHRAK
0, iBfER

SQL

%sql
SELECT * FROM events VERSION AS OF 0

or

%sql
SELECT * FROM events VERSION AS OF 0
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D &

B9 AR THOEY /88 9'2019-01-29 00:38:10', EEIMIRAO, Aol AERAEREK}'2019-01-29
00:37:58'%1'2019-01-29 00:38:09' M EfaI B} ) & .

%sql READY [>
DESCRIBE HISTORY events;

-- BUTEMREERARKENR

SELECT * FROM events TIMESTAMP AS OF '2020-12-09 19:15:30';

SELECT * FROM events VERSION AS OF @

B ¢ M & v settings~

version v timestamp v userld i 2 i v i v job v notebook v clusterld -
v 2uzu- 12Uy nun nun UNCAIC IADLE AS  Vipusvianiaged -> uwue, — nunoae o ooun
19:15:30.0 SELECT description -> null,

partitionBy -> [J, properties -
>{

B | ¢ e & v settings~

fEFDataFrameReaden& I, #RoJLUEIIDelta tableth —NE B BY4S E R A E A7 Dat aFrame,
Python
%pyspark

dfl = spark.read.format("delta").option("timestampAsOf", timestamp_string).load("/mnt/delta/events
|l)
df2 =spark.read.format("delta").option("versionAsOf", version).load("/mnt/delta/events")
BEXFAER, BEREZOENHRE (ZHEFEES) .
6. bk

NERTZSRERG, TRSBRESNXE., ATREEZNENNEE, JLUEROPTIMIZER/NS T
BRABRARIIXHE:

SQL

%sql
OPTIMIZE delta.” /mnt/delta/events”

s

%sql
OPTIMIZE events

7. Z-orderdE

AT H—FRSEEVERE, TTLUBEZ-OrderingfE B —HX 4D HREEMIEXER. Delta LakeZ{IEBK
TEXSEMERXMEXIGHREZRDEEZZNNEIEE. N TZ-Odediz, ERIAEFEDIE
EEHRFNG, Fl0: E@ESHFBEN, BizfT: ZORDERBY Clause

SQL
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%sql
OPTIMIZE events
ZORDER BY (eventType)

8. BEME
Delta Lake AEEIR MR BIR S, XEKENEEMBFRREVEESTHERN, BoJlReiiaiT
OPTIMIZE, BER2&%, BNIZFIEIFRE, BoILUETIE T TVACUUME S EHITILIRIE

SQL

%sql
VACUUM events

#RATLA{EF RET AIN<N>HOURS 3% I 242 ) £2 S ik B2 9% BB B ja]

SQL

%sql
VACUUM events RETAIN 24 HOURS

BAXVACUUMERERIFEMER, B2RMNRAEHDeltaZEs| BHISUE,

D &
BXAANEREEE, ESEEH A DeltatiEA]

S AN
3.3. AI'JEiE AR
XD AR ERT WIEISONEUIE - A Delta Laket& =, €EEDelta®, BMAIER, MUERE, BREEH
Delta LakeTt#IESH S EREZNAFIER, BAFFHRER.

Delta Lake Quickstart Python%¥ig &
Note it : Databricks Delta Quickstart (Python)
Delta Lake Quickstart Scala%ic &

Note gEdE#HE : Databricks Delta Quickstart (Scala)

Delta LaketREAIISQLEIEK

Note §#ZE#ilt : Databricks Delta Quickstart (SQL)

@ 08
FEE T8 E SEDatabricksE M A JEIR AN S

3.4. £HiES

Delta Lake3z¥fApache Spark DataFrameif SAPHR MBI K SHUEIN, A FXNRIITHEIES.

18
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@ wtm
HMA S ]S EDatabricks EM X E: £HIES

BXERX LI EERNDatabricks#EiE A, BESFANITEIDAT,

B XxDeltaLake SQLELHIER, BEEN

e Databricks Runtime 7.0REShRA: Databricks Runtime 7.x SQLE%

e Databricks Runtime 6 xR LA TFARA: Databricks Runtime 5.5 LTSA16.x SOLEE

B RS

Delta LakeX #{& Fi DataFrameWriter (Scala/Java / Python) HEEFTKZAIE%X, Delta Lakeir X #5{EFH
FREDDL CREATE TABLEFE ST/ fiE P2 %, {FMDelta LakeETFE P A2 R, SR ERHIBNLIEFE
ExnfFEd., KAXEEMAFRPESZANMS|I HLE, MAFEOEFENERUE. B2, TFEHEAR
ERPEARATHEIRE. HIENBMAHDelta LakefARFHE. .

SQL

%sql
-- Create table in the metastore
CREATE TABLE events (
date DATE,
eventld STRING,
eventType STRING,
data STRING)
USING DELTA

%sql = SPARK JOB FINISHED [>
-- Create table in the metastore
CREATE TABLE events2 (
date DATE,
eventId STRING,
eventType STRING,
data STRING)
USING DELTA

Python

%pyspark
df =spark.createDataFrame([("case21",'2020-10-12', 21, 'INFO'),("case22", '2020-10-13", 22, 'INFO")], ['data’, '
date', 'eventid’, 'eventType'])

df.write.format("delta").saveAsTable("events2") # create tablein the metastore

df.write.format("delta").save("/mnt/delta/events3") # create table by path

%pyspark =2 SPARK JOB FINISHED [>
df = spark.createDataFrame([("case2l", '2020-10-12', 21, 'INFO'),("case22", '2020-10-13', 22, 'INFO')], ['data’, 'date', 'eventId', 'eventType'l)
df.write.format("delta").saveAsTable("events5") # create table in the metastore

df .write. format("delta").save("/xz/delta/events3") # create table by path

Scala

19 > MHRA: 20201222


https://docs.databricks.com/delta/delta-batch.html
https://help.aliyun.com/document_detail/195672.html
https://docs.databricks.com/spark/latest/spark-sql/language-manual/index.html
https://docs.databricks.com/spark/2.x/spark-sql/language-manual/index.html

Databricks #iERAZR Databricks Runtime5|Z&- Delta Lake

%spark
val df = spark.createDataFrame(Seq(("case21", "2020-10-12", 21, "INFO"))).toDF("data", "date", "eventld", "e
ventType")

df.write.format("delta").saveAsTable("events4") //create tableinthe metastore

df.write.format("delta").save("/mnt/delta/events5") // create table by path

%spark

val df = spark.createDataFrame(Seq(("case21", "2020-10-12", 21, "INFO"))).toDF("data", "date", "eventId", "eventType")
df .write.format("delta").saveAsTable("events7")

df.write.format("delta").save("/mnt/delta/events8")

5 SPARK JOB >

df: = [data: string, date: string ... 2 more fields]

fEDatabricks Runtime 7.0 R E S RA D, RoJLA{EADataFrameWritervV2iZ£[O8I&EDeltak ., SQUEAIFEER
RoflEER, MEAEEHveTEZH P OIESE.

SQL

%sql
-- Create a table by path
CREATE OR REPLACE TABLE delta.’ /mnt/delta/events” (
date DATE,
eventld STRING,
eventType STRING,
data STRING)
USING DELTA
PARTITIONED BY (date);

-- Create a table in the metastore
CREATE OR REPLACE TABLE events (
date DATE,
eventld STRING,
eventType STRING,
data STRING)
USING DELTA
PARTITIONED BY (date);

SCALA
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%spark

val df = spark.createDataFrame(Seq(("case21", "2020-10-12", 21, "INFO"))).toDF("data", "date", "eventld", "e

ventType")

df.writeTo("delta.” /mnt/delta/events’ ").using("delta").partitionedBy("date").createOrReplace() // create t

able by path

df.writeTo("events").using("delta").partitionedBy("date").createOrReplace()

etastore

o XEIRE

// create table in the m

RO LA EUR# TS KR EIB AR T RIINEBFDOML, EECIEDeltaR B MEHIEHITHK, HRIIE

ENK, BELNEAZRBBYS, Fla:

SQL

%sql

-- Create table in the metastore

CREATE TABLE events (
date DATE,

eventld STRING,
eventType STRING,
data STRING)

USING DELTA
PARTITIONED BY (date)

LOCATION '/mnt/delta/events'

%sql

-- Create table in the metastore
CREATE TABLE events (

date DATE,

eventId STRING,

eventType STRING,

data STRING)

USING DELTA

PARTITIONED BY (date)

LOCATION '/xz2/delta/events’

Python

%pyspark

£ SPARK JOB

df =spark.createDataFrame([("case21", '2020-10-12', 21, 'INFO'),("case22", '2020-10-13", 22, 'INFO")], ['data’, '

date', 'eventid', 'eventType'])

df.write.format("delta").partitionBy("date").saveAsTable("events1")

# create table in the metastore

df.write.format("delta").partitionBy("date").save("/mnt/delta/events2") # create table by path

21
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%pyspark = SPARK JOB FINISHED [>
df = spark.createDataFrame([("case21", '2020-10-12', 21, 'INFO'),("case22", '2020-10-13', 22, 'INF0')], ['data’, 'date', 'eventId', 'eventType'l)
df .write.format("delta").partitionBy("date").saveAsTable("events1") # create table in the metastore

df .write.format("delta").partitionBy("date").save("/mnt/delta/events2") # create table by path

Scala

%spark

val df = spark.createDataFrame(Seq(("case21","2020-10-12", 21, "INFO"))).toDF("data", "date", "eventid", "e
ventType")

df.write.format("delta").partitionBy("date").saveAsTable("events3") //create table in the metastore

df.write.format("delta").partitionBy("date").save("/mnt/delta/events4") // create table by path

%spark = SPARK JOB FINISE >
val df = spark.createDataFrame(Seq(("case2l", "2020-10-12", 21, "INFO"))).toDF("data”, "date", "eventId", "eventType")
df.write.format("delta").partitionBy("date").saveAsTable("events3") // create table in the metastore

df .write.format("delta").partitionBy("date").save("/mnt/delta/events4") // create table by path

df: - [data: string, date: string ... 2 more fields]

EHIEENE

EfzfIDeltaZ XHHMUE, TJLUERIELOCATIONSEE AOSS EHEE, SAEEBRENNIERAR, H&
fEFDROPEREY, A=MIBRIMERZRBISH

W RIiE{TCREATE TABLE{U B EX B & {F FHDelta LakeZ (& BV EHE, Delta Lake¥SHITUATIRIE:
MEREERSMUE, Flm:

SQL

%sql

CREATE TABLE events

USING DELTA

LOCATION '/mnt/delta/events'

Hive Metastoretf iR S BRI B #IENSchema, S RMERE M., IR FEEIE "EN” BxF
&g,

MRIEEEAEE (Schema, FXEFFEM) , WDelta LakeRWIEZMESUBHIENEERE RSN

o

I

H
=

MREENEESHIENREATEMIE, NDelta LakeSMHHIAZERNEE.

BEELE
Ro]LAUBIT is E R B B i8R 48 Delt aR N & 2 Dat aFrame
SQL
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%sql
SELECT * FROM events -- query table in the metastore

SELECT * FROM delta.’ /mnt/delta/events’ -- query table by path

Python

%pyspark

spark.table("events") # query table in the metastore
spark.read.format("delta").load("/mnt/delta/events") # query table by path

Scala

%spark

spark.table("events") //query tablein the metastore

spark.read.format("delta").load("/mnt/delta/events") // create table by path

R[E B DataFrame= BHNEREF 2RI EAERNHRHERE,; AT EIZITREFRESH TABLE, HEFHHEIE
BHiBIEE, Delta-Lakem= BaifE AR KM A RIENR/NIENEUE.

FEHENIARRE (ENEIRFEE)

Delta Laketz iY@ fFEE R FEEEDeltaX M IARE, RN BIRFEEERSHL, 81F:

o EXEIESM, MET@E (FlIn, NBFFIRENEL) . INTFHEDEXEFHITLEEH, B2
'EETLG.

o HRESZFNKEENE,

o BIEHIRPHEIR,

o EMETEMERD, RH—RIINRRBEIBINEE,

ABNBT IBRARNBBERFEXNETESE, FRHT R,
ES

ATRBPMAE R RIBIRSqUREIDeltazk

SQLAS OF i&3%

%sql

SELECT * FROM

events

TIMESTAMP AS OF timestamp_expression
SELECT * FROM events VERSION AS OF version
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OF "1
timestamp_expressiong SLFREVETIE), #RTILAEIIDESCRIBE HIST ORY events& & X B SERA

%sql

DESCRIBE HISTORY events;

- BUTEMREEIXNREAH

SELECT * FROM events TIMESTAMP AS OF '2020-12-09 19:15:30';
SELECT * FROM events VERSION AS OF @

B i ¢ M & v settings~v

version v timestamp v userld v userName v v i v job v notebook v clusterld =
0 2020-12-09 null null CREATE TABLE AS Map(isManaged -> true, null null null
19:15:30.0 SELECT description -> null,

partitionBy -> [, properties -
>

B i ¢ M & v settings~

data v date v eventld v eventType v I[=
casel3 2020-10-04 13 Info
casel4 2020-10-04 14 Info
casel5 2020-10-04 15 Info

table_identifier
e [database_name.]table_name: —1N&Z, tJLAEERBEHIEEZRE.
e delta.’<path-to-table>" : MBDeltaRPNE,
R AXTAZATE—I
1. '2018-10-18T22:15:12.013z' BN o] LA A BT B B 25 B
2. cast('2018-10-18 13:36:32 CEST' as timestamp)
3. '2018-10-18', BNA#AFRF &4
4. TEDatabricksiz{THY6.6 R ESRAS
i. current_timestamp() - interval 12 hours
ii. date_sub(current_date(), 1)
iii. ERTARBRANEENEERAR
version2— MEEE#E, TTLAMDESCRIBE HISTORY table spec#if) b kB,
HEERENMRALAEZFEN,
SQL
%sql
SELECT * FROM events TIMESTAMP AS OF '2018-10-18T22:15:12.013Z'
SELECT * FROM delta.’ /mnt/delta/events’ VERSION AS OF 123

DataFrameReaderi& Il
#R ] LA {E FiDat aFrameReaderM 45 5E MR A B Delt azE B Al 2 Dat aFrame
Python
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%pyspark
dfl =spark.read.format("delta").option("timestampAsOf", timestamp_string).load("/mnt/delta/events")

df2 = spark.read.format("delta").option("versionAsOf", version).load("/mnt/delta/events")

%pyspark >
dfl - spark.read. format("delta").option("timestampAsOf", "2020-12-21 15:26:08").load("/xz2/delta/events")
df2 = spark.read. format("delta").option("versionAsOf", @).load("/xz2/delta/events")

df1.show()
df2.show()

et aEEEEEE S +

|dateleventId | eventType | datal

oo

4o 4mmmmmmmee 4ot

—————————————————————————————

X Ftimestamp_string, {R#EZ BHISE EEICFRFSE., HE1"2019-01-01"F1"2019-01-
01T00:00:00.000Z",

—HMERNER R ERNITDat abricks{E L HB 8] Fi Delt ak R AR SR EH TN B2 T .

HT Delta RE£BEx1EH, Flt, MBEMEBIEHTTEH, WESKEHBI, M Delta ®RIMNEFH
DataFramet] BERE AR HNE R, B FEAREBIRFEE, Ko EE S XIE A Dat aFrameik [E] B 51
#7:

Python

%pyspark
latest_version = spark.sql("SELECT max(version) FROM (DESCRIBE HISTORY delta." /mnt/delta/events”)").co
llect()

df = spark.read.format("delta").option("versionAsOf", latest_version[0][0]).load("/mnt/delta/events")

%pyspark = SPARK JOB FIt
latest_version = spark.sql("SELECT max(version) FROM (DESCRIBE HISTORY delta.'/xz2/delta/events )").collect()

df = spark.read.format("delta").option("versionAsOf", latest_version[@][0]).load("/xz2/delta/events")

df . show()

B erz-rit iy
B — — i

=

Bk

BOREE—TSHHUNEE, HPEENRABRRRELNSH., ERTELZE, BUEFEEERED
E‘JIEﬂi%?EEH‘*H:‘ EXFERT, JMERA@EAEENBEIRA, IViEEHRAYyyyymmddhhmmssss
K., BUIPAE@ZEBIEE—MRA, FERERKRAM—T v, i, EEHEevnetstEiiRA123, &
fgEevnets@vi123,

SQL

%sql
SELECT * FROM events@20190101000000000;
SELECT * FROM events@v123
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%sql = SPARK JOB
SELECT * FROM events3@20201221153133000;
SELECT * FROM events3@ve

B ¢ M 2 & | v | settings v

data v date v eventld v eventType v (=
case21 2020-10-12 21 INFO

B ¢ M 2l & v settings v

data v date v eventld v eventType v =
case21 2020-10-12 21 INFO

Python
%pyspark

spark.read.format("delta").load("/mnt/delta/events@20190101000000000") # table on 2019-01-01 00:00:00.0
00
spark.read.format("delta").load("/mnt/delta/events@v123") # table on version 123

HIERF

ZINBR T, DeltaRBIRXALICRHFEI0KXR, XERKERIUBFHE—N30RKUABNKRA, B, BUT
EEEIR:

o Xi&HEDeltak LIZ{TVACUUM, INRIZ{TVACUUM, R TTIERSZIZINN7REWRR B B Z BB AR
10

WO LMERU T REMEREERER:

e delta.logRetentionDuration = "interval <interval>": R#IXHNFHFRIEREBNEDEE, SXEA—ME
B R, DatabricksE=BEMERETFREBRNBAERE. IRBHEEREANETEANE, USRS
WZHERB., XAawteE, AW EENREEENE, HRIERNREEHTHN (EREEH
FEXRNWIEM, ERTEEMSER) . KiAMEAInterval 30 days

o delta.deletedFileRetentionDuration = "interval <interval>": #=&iEIRE SN RGN B ER, BAENR
BfE7X, &EiHE 30 XBFHELEE, 1518 E delta.deletedFileRetentionDuration = "interval 30
days", WiIRBETJRES SBENFMERA LT,

D &
VACUUM REERAEXS; BAREAE, BEXGEEDHER.

REEIRFEEE URTRA, DARE BB SRS .

e
o BERPINRNESMIRIDE:
SQL
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%sql

INSERT INTO my_table
SELECT * FROM my_table TIMESTAMP AS OF date_sub(current_date(), 1)
WHERE userld =111

o EENERNBIMEREN:
sQL

%sql

MERGE INTO my_table target
USING my_table TIMESTAMP AS OF date_sub(current_date(), 1) source
ON source.userld = target.userld
WHEN MATCHED THEN UPDATE SET *

o TEFEX—FEMNFEFHE.
SQL
%sql
SELECT count(distinct userld) - (

SELECT count(distinct userld)
FROM my_table TIMESTAMP AS OF date_sub(current_date(), 7))

BAERR

Em

£ Fappend&E, TTRLRHEIREURFHAXRMEINEMDeltak P :
SQL

%sql
INSERT INTO events SELECT * FROM newEvents
Python

%pyspark
df.write.format("delta").mode("append").save("/mnt/delta/events")

df.write.format("delta").mode("append").saveAsTable("events")

Scala
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%spark
df.write
format("delta")
.mode("overwrite")
.option("replaceWhere", "date >='2017-01-01' AND date <='2017-01-31"")

.save("/mnt/delta/events")

Bx
ERFAMBREDNAEHIE, TRMERoverwritetZ:
SQL

%sql
INSERT OVERWRITE TABLE events SELECT * FROM newEvents

%sql = SPARK JOB
INSERT INTO events SELECT * FROM events3

Python

%pyspark

from pyspark.sql.functions import to_date

df = spark.createDataFrame([("case21",'2020-10-12', 23, 'INFO'),("case22",'2020-10-13", 24, 'INFOQ'")], ['data’, '
date', 'eventid’, 'eventType'])

dfl =df.select('data’, to_date('date', 'yyyy-MM-dd').alias('date'), 'eventld’, 'eventType')
dfl.write.format("delta").mode("append").save("/mnt/delta/events")

dfl.write.format("delta").mode("append").saveAsTable("events")

Scala

%spark
df.write
format("delta")
.mode("overwrite")
.option("replaceWhere", "date >='2017-01-01' AND date <="'2017-01-31'")

.save("/mnt/delta/events")

{EFDataFrames, ARoLUER MM R EE S H XY S ETENHE, U THSBRFAMEXRT10-4
BEIRE#RN10-12. 10-13SHIEUE

Python
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%pyspark

df =spark.createDataFrame([("case21",'2020-10-12', 21, 'INFO'),("case22", '2020-10-13", 22, 'INFO")], ['data’, '
date', 'eventid’, 'eventType'])

dfl =df.select('data’, to_date('date', 'yyyy-MM-dd').alias('date'), 'eventld’, 'eventType')

# T UAB R XEBLEIE (replaceWhere RFEEMMB R XFELD) LB MR FEFT10-489%3E, H3§10-12. 10-13
SHBIREAN

dfl.write.format("delta").mode("overwrite").option("replaceWhere", "date >='2020-10-4"").saveAsTable("e
vents_partition")

spark.table("events_partition").show(50)

%pyspark = SPARK JOB FINISHED [>
df = spark.createDataFrame([("case21", '2020-10-12", 21, 'INFO'),("case22", '2020-10-13', 22, "INFO')], ['data’, 'date', 'eventId', 'eventType'l)

dfl = df.select('data', to_date('date', 'yyyy-MM-dd').alias('date'), 'eventId', 'eventType')

# AR XBIMIE (replacelhereh FEU AL S RFEH) ;LA BRAT S FI0-40KIE, #1810-12, 10-13SHBIFHEA
dfl.write.format("delta").mode("overwrite").option("replaceWhere”, "date >= '2020-10-4'").saveAsTable("events_partition")

spark. table("events_partition").shon(50)]

+
| datal dateleventId|eventTypel
| case512020-10-021 51 Warnl
| case612020-10-021 6l Error|
| case712020-10-021 71 Warnl
| case812020-10-021 81 Errorl
| case912020-10-021 9l Error|
| casell2020-10-011 11 Error|
| case212020-10-011 21 Warn|
| case312020-10-011 31 Warnl
| case412020-10-011 41 Error|
Icase2112020-10-121 211 INFOI
|case2212020-10-131 221 INFOI
|casel012020-10-031 101 Warnl
|casel112020-10-031 111 Error|
Scala

Y%spark

df.write

format("delta")

.mode("overwrite")
.option("replaceWhere", "date >='2017-01-01' AND date <='2017-01-31'")

.save("/mnt/delta/events")

HRAIREREEES NI, WIEFBHIESMTIEES XA, HRfTatomicEik,

@ s

5Apache Sparkdh )X #APIR[E, Delta Lake=idfEHi@HIH1TERMISchema, XBRKREKINBERT,
BEEASEBRIMEERNSchema,

BXDelta Lake T EFEFEBIZRF, BSREMG, EHaH,

REAFEXNRR THIE

#3 0] LA{# F Dat aFrameWrit ek Il userMet adat agf SparkSessionft &
spark.databricks.delta.commitinfo.userMetadata, $BAFEXNERFBIEEAXLEREHRHTHRRTHT
iR, MREREETE NS, N EADataFrameWriteri&BuserMetadatafitse, AP EXNTHIEERE
ICRBEPZ 0L,
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SQL

%sql
SET spark.databricks.delta.commitinfo.userMetadata=overwritten-for-fixing-incorrect-data

INSERT OVERWRITE events SELECT * FROM newEvents

Python

%python
df.write.format("delta") \
.mode("overwrite") \

.option("userMetadata", "overwritten-for-fixing-incorrect-data") \

.save("/mnt/delta/events")

Scala

%spark
df.write.format("delta")
.mode("overwrite")

.option("userMetadata", "overwritten-for-fixing-incorrect-data")

.save("/mnt/delta/events")

Schemal&iif

Delta Lake B Z138F IF#E 5 A BIDat aFramefySchema5 & 9Schemai& s, Delta LakefE FH LA T #L N Skt
MDataFrameZE| XN EANRETERS:

o FrEDataFramel M AFEFEIRED, WMDataFrameth BRI AREES, WEMHEE ., TDhEEE
DataFrame REER TR E AINULL,

o DataFramefI##ERE MRS BirkPRFIMIEXLENE, MREMNALE, WSHEEE.

e DataFramed| EMAREBE K/NERK S, XEKREEAEERN —KRPEXEN “Foo” Ml “foo” Z
E15, BATUERDKXNEFAXAANE (FIN) EX TEMASpark, EEFHEMIEEZIER
B, Parquet XA K/INE, FEFFfESchemalt, Delta Lake R BERRAANE, 3 PR G SE G BT
IR, SIERREEXDE,

Delta Lake#5DDLE X HMFHZ, HEBE B EHSchematInge,
MREIEEEMER (FlpartitionBySKHMERESER) , NDelta LakeRKWIFE/I2ERE, HEME
ATARCRRENEESER. NENXAEE, SENUBSHIEAIXZ/EEHTEN,

D x&

fEDatabricks Runtime 7.0 EShRA S, INSERTIEEIZ M T Schemaid HllSLiEH 23 FSchemaiEar . Ul
ERERBIN IR R R R e iR i% ADelta Lake R HHFERE, WEREETHREE. WRBH
SchemaigEft, MFFITILAEASchemali&x/E—5! (H]EF) F#E, LAESchemafF AR,

BEESchema
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Delta Lake @it & E & BSchema, ZIFUTRBENEN:

o HM#IY (EERME)

o EXNHFNAY!

O] LA FADDLE TR, thalLMERDMUR #1782,

f==g= 2
=9

EffiDeltazkSchemaly, MiZFZERBIMGLLL, MRIRFERELHT, NWLREHENE,

BXEFENTTE, BERE PRSI,

EREHSchema
R LAMERA LA TDDLE & B B & B9Schema,

) 1B
sQL

%sql
ALTER TABLE table_name ADD COLUMNS (col_name data_type [COMMENT col_comment] [FIRST|AFTER colA

_name],...)

ZABRT, Iz Ature,
ERIARNBREFE, BER:
SQL

%sql
ALTER TABLE table_name ADD COLUMNS (col_name.nested_col_name data_type [COMMENT col_comment]
[FIRST|AFTER colA_namel], ...)

Bl
MRizfTZHIBISchema’s: ALTER TABLE boxes ADD COLUMNS (colB.nested STRING AFTER field1)

-root

| - colA
|- colB

| +-field1
| +-field2

ZEHSchema&:
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-root

| - colA

|- colB

| +-field1

| +-nested

| +-field2

@ s
IRE R ERRINBES, RIS HANBRE,

E S ER IR Fr
SQL

%sql
ALTER TABLE table_name CHANGE [COLUMN] col_name col_name data_type [COMMENT col_comment] [FIR
ST|AFTER colA_name]

EFRREFRPHY, BEA
SQL

%sql
ALTER TABLE table_name CHANGE [COLUMN] col_name.nested_col_name nested_col_name data_type [CO
MMENT col_comment] [FIRST|AFTER colA_name]

Bl
MEIETZEIHSchemaXy : ALTER TABLE boxes CHANGE COLUMN colB.field2 field2 STRING FIRST

-root

| - colA
|-colB

| +-field1
| +-field2

ZEHRIE:

-root

| - colA
|-colB

| +-field2
| +-field1
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Dat abricks #E R 2

Bl
sqL

%sql

ALTER TABLE table_name REPLACE COLUMNS (col_namel col_typel [COMMENT col_comment1],...)

Bl
B4TLATDSLEY :
sqL

%sql

ALTER TABLE boxes REPLACE COLUMNS (colC STRING, colB STRUCT<field2:STRING, nested:STRING, field1:ST

RING>, colA STRING)

MEZHIBSchemaZ:

-root

| - colA

| - colB

| +-fieldl
| +-field2

ZEHRAE:

-root

| - colC

| - colB

| +-field2

| +-nested
| +-field1

| - colA

BT LB ZR

BERIINXBRBRAMBRITEES R, AL, BEMLLToverwriteSchemaiEIu:

BERHIXR
Python

33
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%pyspark

spark.read.table(...)
.withColumn("date", col("date").cast("date"))
.write
format("delta")
.mode("overwrite")
.option("overwriteSchema", "true")

.saveAsTable(...)

BB
Python

%pyspark

spark.read.table(...)
.withColumnRenamed("date", "date_created")
.write
format("delta")
.mode("overwrite")
.option("overwriteSchema", "true")

.saveAsTable(...)

BaiSchema®E#

Delta LakeBT LAFADMLESZH—E3S (MMNENEE) BEHFIISchema, FHEiZSchema5IEEE AR
HIERA.

wma

FEUTHERT, SBmHMDataFrame P FEEXRTRVNIIBIEASESZH—E
o writezywriteStream&.option("mergeSchema", "true")

e spark.databricks.delta.schema.autoMerge.enabled;Z true

WMRBEEETFHNIER, N EAZDataFrameWriterfJoptionE T, FHRANBIZIRHEME EMNFRESEH
KE. BMHIHFIEPBRERNS,

@ 8

o YUFATHIFIEREIE, mergeSchemaRZZ#F (EHNEHEEMODIFYHIERAALL
PRIVILEGESHJIEXR )

e mergeSchema A AESINSERT INT O=f.write.insertInto()—#2{E .

NullType %I

B FParquet A3Z#FNulltype, EILES A\DeltaR T2 Nulltyped MDataFramed il iR, 1B{EMETE
Schemadh, HAZFIEWEIRENEIEXELS, Delta Lake2¥SchemaBHEFHHHIELEE , IR Delta
Lake Wt EIM B ZIBINulltype, MESAZEFIEREBIBSchema, HERFRF,
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NulltypeAZ#FREH ., ATUREERARIERHNIRESchema, FEXfERELN, Nultypeth RE
BT ArrayTypefiMapTypefIE Zx 28!
H#ESchema

BINBRT, BEXPHNHIERSESSchema, EAR{EHreplaceWheretds)7 T &
mode ( “overwrite” ) EE XN, RuJfENMAFEEEIEEE ANEIENSchema, &34
overwriteSchemaik Tig & Atrue, TJAE#EEMNSchemaflH KX :

Python

%pyspark

df.write.option("overwriteSchema", "true")

Table 89

SR O] seE IR EE—4E, Delta LakeXi%7EDeltakz FRIEME.,
XEMESRIFREFIERE—E, USSIWIIRMNTREZESHE.

{E M B TIRE N B O BREX R BT Schema, W1 E Kk DeltaZkSchema, WA E el 2 IR EME LR
BARTiZSchematiRME T RS, FlN, WME@DeltaRPHM—NEFY, NAFBRLINEZETZERY
EHEMNESTIA,

=BEMH

{R o] LAZE CREAT EF] ALT ERBY {8 BB T BLPROPERT IES{E I & B M R F R TR

TBLPROPERTIES¥E A DeltaR TTUE— SR Z M. MIRBEMNEPECLEEEDeltazk, N AREEECREATEHEGH
E M #7897 BLPROPERTIES .

o, ATIEEBT AR, Delta LakesziF tDeltak /Bt
o [HitDeltaXFMERFIEF: delta.appendOnly=ture,

o MEXRNEIMFEERBREM: deltalogRetentionDuration=<interval-string>%0
delta.deletedFileRetentionDuration=<interval-string>,

o HMEBWEHAKIHERHFE: delta.dataSkippingNumindexedCols=<number-of-columns>, Ltt/EMHIR
XN EANNFEHEE Y.

OFY:
o XS W—FHiEMdelta I BEREMY,

o ZDeltakBHR—MEHRME, ERSHMAHLANERMEREDRR, NTSHENKK. )
BN ER ERBEARKERIENAELERREMLE.

RAT] LA A SparkBt B BRI deltaZk iR Bdelta.-prefixed @M., FliN, EFEAZBEMYIEKDeltak
delta.appendOnly=true, &E¥Sparklc &spark.databricks.delta.properties.defaults.appendOnlyi& & A
ture, #l0:

SQL

%sql
spark.sql("SET spark.databricks.delta.properties.defaults.appendOnly = true")
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Scala

%spark
spark.conf.set("spark.databricks.delta.properties.defaults.appendOnly", "true")

Python

%pyspark
spark.conf.set("spark.databricks.delta.properties.defaults.appendOnly", "true")

TTHEE

Delta Lake B BFEHIINEE, oJAFRIETEIEE.

B 32 #SHOW[PART ITIONS | COLUMNS|#1DESCRIBE TABLE, &&

e Databricks Runtime 7.0&% BSR4

e Databricks Runtime 6.x& AT AR A

ERRHUTIREGRS:

e DESCRIBE DETAIL

e DESCRIBE HIST ORY

DESCRIBE DETAIL

REBEXSchema, 7K, FRNEFNER.

DESCRIBE HIST ORY

RURER, BEFERE, BFPE, URBREAXRNZEEER. ZREHLIEREBRE3OX,
HARMA=1RME 7 DeltaR MIF AR E RN A LM TMUME , BRT FRSchemafl/mPIEIESN, EoJUREE “H
SFIiER" EREREELS "DESCRBE HISTORY” —EREIZFLICR.

Notebook

BXREMDeltaR THIEHSHRE, BEERUTERANKE:
Delta Lakefft & B <@ EiC K

NotefE#E it : Databricks Delta Quickstart (SQL)

3.5. ®xMIES

@ 08
EARDIESEDatabricks EMXE: £7ES

BXERXEEERN DatabricksEie A, BEEREAIIEICA T,

Delta Lakei@id readStreamflwriteStream5 Spark&E MR BIRE SR . Delta LakeFR R 7 F £ &k
BRAFMEEXNE LIRS, F:

o SHRIERSINF=EB/NI
o RFZSMM (HHARHMLEBIEW) HiT “R—K" &1
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o ERSXMERNRIRET, T ABRGTAIBLE 42 534

DeltaR{EARIR

S DeltaRMBAREAERNETPEACH, ZEORBLERDFENMEHEURBENEEE
B PT BT EE.

BT R R REERIRME .

Scala

%spark

spark.readStream.format("delta").load("/mnt/delta/events")

£

Scala

%spark

spark.readStream.format("delta").table("events")

IR BT AT AT #8145

o & 318 B maxFilesPerTriggertIn, i=#Delta Lakei2t4Am B EAMMAERNEAK/N, XIEETENH
ABRPEEZENFXENRAKE. BRINMERT1000,

o 1Bdi% B maxBytesPerTriggerZ BRI BN MM L BENEHIBENRER, XBRE— "REAE" , X
BEREMLERYLHENEIE, HousBEB I ZRAINSIEE., MRIREMTrigger, IR
Trigger.Once A FRILH, WRBKUEIR, R LIEINS maxFilesPerTriggerE&ER, NHHELNIE
B EEERE, , ETIXF maxFilesPerT riggerd} maxBytesPerT riggerfR &l .

20 SE A BR

ZMURALERLEIFEMNBA, MRERERNEZ LHTTEAER, N3LRE. ERMEERE
ST LARM IR TT % B 6 TR i SR

o WUILMMBRAEMECER, HFNLFBEFSNR.
o EBOILUGBUATHMNERZ —:
o ignoreDeletes: RBEED XiORMEREIBENES.

o ignoreChanges: MMEHTEH. &F. WK (EARKA) HESEHHEFIREMPAETRETH
X, WEHGEEH., REXNTOUENSAL, BLENTHRERENZEBLEEEM, HRA
SEWBEI T, ignoreChangesl &ignoreDeletes, AL, fNE{FEAignoreChanges, TRz BIM BRI
BEMASDEIR.

B

Flan, RIREE—"NEuser_events, Hhfl&date. user_ emailflactiond), XEF 2R AHHS XN, AT
GDPRHYRE, BT E Muser_eventszk il BREIE

SABEDXBRLRTMER (B1, WHEREES XF L) BN, XEELRESR, ELBREFERIZNT
HIEPRRXEH, B, MRIABMELS KMIREYE, STRAER:

Scala
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%spark

events.readStream
format("delta")
.option("ignoreDeletes", "true")

Joad("/mnt/delta/user_events")

BE, MBELAETFuser emailfr#iiE, NWEEEA:

Scala

%spark

events.readStream
format("delta")
.option("ignoreChanges", "true")

Jload("/mnt/delta/user_events")

MR FEHupdateiBa E#user email, MEES B Suser emailtlB X8I, FEAignoreChangesty, #id
REESNTFE—XHETHNREEMRELRICR—EEBEI TR, BEMNMZEBGEILEEANEEILR.

BENBMNE

@ 88
%I EfEDat abricks Runtime 7.3 LTSRE S iRA LTI B,

RO LA A LA T IETURE E Delta Lakeii N BIRNE R, MEZTLEEN L,

e startingVersion: Delta LakefRAF 8. MIZMRA (BIFZRA) FRHNAEREXESBEHERALIERIZ
T AMES “ DESCRIBE HISTORY events” %t Bversiondl d KBS AR A ,

o /BN

o EfUREIGRHMEL, iB57EDatabricks Runtime 7.4% B S RA DS E atest,
o startingTimestamp: FAHEEE. RRLBRGREVENBE (QENDE) RZERRNMEEE
M. TJARATE@T—IRN:
o '2018-10-18T722:15:12.013Z', BNTJ LA AN B &N F RS
o cast ('2018-10-18 13:36:32 CEST' as timestamp)
o '2018-10-18', BIHEAFRF &

o RSN BN TR RANDIEMEMERXR, M: curent_timestamp() - interval 12 hour
sdate_sub(current_date(), 1)

BARERNIRERMER, BRFEEAEDZ—MERANT, EMMXERHFNRE RN ER. MRR

o /BA/ T

ALEENESHHEHECEREERERD, WEARXLER,
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s

H
[=]

RETUUNEENRARFBEENRILER, ERRIALEROEMIALZ DeltaRBIRHMEE, &
DABRERENMAHNEHKICZE, FXDeltaRBETARENRMER., BN, HFEAAREHNZR
MIZEEER, RUERRUESEEAERNER.

]l

B, RIREBE— 1R User events, MR EBFERASZEHENR, TJLMEA:
Scala

%spark

events.readStream
format("delta")
.option("startingVersion", "5")

Jload("/mnt/delta/user_events")

MELEBFIEE2018FE108 18H RN ER, TJMER:

Scala

%spark

events.readStream
format("delta")
.option("startingTimestamp", "2018-10-18")

Jload("/mnt/delta/user_events")

A{EZIRZRBIDeltazk

BT LAME RS MUREEIES N\Deltak,, F55HEEDelta LakeREBMRIE"X—XR ", BIEEXZEE
T HAREME S,

EMmMER

RANBRT, RUEMEXET, XRBIHCRAMBERTD,

WO LMER R E:

Python

%pyspark
events.writeStream
format("delta")
.outputMode("append")
.option("checkpointLocation", "/delta/events/_checkpoints/etl-from-json")

.start("/delta/events")

Scala
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%spark
events.writeStream
format("delta")
.outputMode("append")
.option("checkpointLocation", "/mnt/delta/events/_checkpoints/etl-from-json")

.start("/mnt/delta/events")

HRETE:
Python

%pyspark
events.writeStream
format("delta")
.outputMode("append")
.option("checkpointLocation", "/delta/events/_checkpoints/etl-from-json")

.table("events")

Scala

%spark
events.writeStream
.outputMode("append")
.option("checkpointLocation", "/mnt/delta/events/_checkpoints/etl-from-json")

.table("events")

TEER
BIE]MERSEHURALERAREEMEBRAST M, —DROBMRERRERITERE:

Scala

%spark
spark.readStream
format("delta")
Jload("/mnt/delta/events")
.groupBy("customerld")
.count()
.writeStream
format("delta")
.outputMode("complete")
.option("checkpointLocation", "/mnt/delta/eventsByCustomer/_checkpoints/streaming-agg")

.start("/mnt/delta/eventsByCustomer")
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%pyspark E/ >

# MERAENBARPZREIE, ZTLESEMARE L HdeltaxX #
spark. readStream. format("delta") . table("events").groupBy("date") . count() \
.writeStream. format("delta").outputMode("complete").option("checkpointLocation"”, "/lm-test/delta/eventsByDate/_checkpoints/streaming-agg").start("/1lm-test/delta/eventsByDate")

<pyspark.sql.streaming. StreamingQuery object at 0x7f4009d0a450>

AIENRGI A ENRE S S NE42HE.

NFERBREEMONARE, BOUMUERA—RXEMARKTEHERR, FRRXEBEHMRATENREER
BILERER, NAEB LREHUKERERNOIEE.

3.6. MR, EFHAMSH

@ 68
HHABIESEDatabricksEmMNXE: £MR, EFHMEFH

BXRERXLINERNDatabricks e AR, BERAIEILAT,
Delta Lake3Z#F 2 MEG), LATTEMDeltazkth i FREIEM EHELE.

M= Bl BR
T MDeltak PR 5B R LENSEE. Fi, BMR017EZHNFEEYE, TUBTUTHS:
SQL

%sql
DELETE FROM events WHERE date <'2017-01-01'
DELETE FROM delta." /data/events/” WHERE date <'2017-01-01'

Python
%pyspark
from delta.tables import *
from pyspark.sql.functions import *
deltaTable = DeltaTable.forPath(spark, "/data/events/")
deltaTable.delete("date <'2017-01-01'"")  # predicate using SQL formatted string

deltaTable.delete(col("date") <"2017-01-01") # predicate using Spark SQL functions

Scala
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%spark

import io.delta.tables._
val deltaTable = DeltaTable.forPath(spark, "/data/events/")
deltaTable.delete("date <'2017-01-01'"")  //predicate using SQL formatted string

import org.apache.spark.sql.functions._

import spark.implicits._

deltaTable.delete(col("date") <"2017-01-01") //predicate using Spark SQL functions and implicits

-3
=5

delete AERFTARABIDelt azk P FREURE, BEEIRRBRIBRAEZ NIEFME D BIFREUE.

@ 8
NETTAE, BESXMDeltaE s X5 HZEHERE, ERIXEENIS R TS SMRERE,
BXEMEL, BENAPEE,

BEaERE

SJLAE T SDeltak PiBia LEC ISR, fl, EESeventTypePMHEHEIR, DJLUETUTHE:
SQL

%sql
UPDATE events SET eventType = 'click' WHERE eventType = 'clck’

UPDATE delta.” /data/events/” SET eventType ='click' WHERE eventType = 'clck’

%sql

READY [> 53X E
- BEfRAKE, AGSHREAFLNAHNREER
UPDATE events SET data = 'update-casel' where eventld = 1;
UPDATE delta. /1m-test/delta/events” SET data = 'update-casel' where eventId = 1;
DESCRIBE HISTORY delta. /lm-test/delta/events’;
B ¢ M 2l & v settings v
version v timestamp v userld v userName o~ i e i v job v notebook v clusterld =
1 2020-12-09 null null UPDATE Map(predicate -> null null null
20:23:40.0 (eventld#6539L = 1))
0 2020-12-09 null null WRITE Map(mode -> Overwrite, null null null
19:15:20.0 partitionBy -> [])
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Python

%pyspark
from delta.tables import *

from pyspark.sql.functions import *
deltaTable = DeltaTable.forPath(spark, "/data/events/")
deltaTable.update("eventType ="clck', { "eventType": "'click'}) # predicate using SQL formatted string

deltaTable.update(col("eventType") =="clck", { "eventType": lit("click") } ) # predicate using Spark SQL fun

ctions

Scala

%spark

import io.delta.tables._
val deltaTable = DeltaTable.forPath(spark, "/data/events/")

deltaTable.updateExpr( // predicate and update expressions using SQL formatted string
"eventType = "clck",

Map("eventType" ->"'click')

import org.apache.spark.sql.functions._

import spark.implicits._

deltaTable.update( // predicate using Spark SQL functions and implicits
col("eventType") ==="clck",

Map("eventType" -> lit("click")));

BXEFHEER, BERAPEE,

@ 8
SHgEM, PR -ERERNTUEEES FHRENEE.,

ERAEHRFERPRTERBA

WA MERZ S HIREBEUIENESE, B DataFrameiF A\ BtrDeltazs, IR 2{UFSQL MERGE INTO
e, BXNEH. HBAMBREBRBIEETINIZIE,

RIZEBE—1Spark DataFrame, Ed @ FevenldEHHHEE, Eb—LEHTJEELFEETFeventsE
h, SEEHEEMNIT (Bleven dBXREFE) HIEAFT (Bleven dAREFEE) . BOILUBITUATHS:
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SQL

%sql
MERGE INTO events
USING updates
ON events.eventld = updates.eventld
WHEN MATCHED THEN
UPDATE SET events.data = updates.data

WHEN NOT MATCHED
THEN INSERT (date, eventld, data) VALUES (date, eventid, data)

Python

%pyspark

from delta.tables import *

deltaTable = DeltaTable.forPath(spark, "/data/events/")
df = spark.createDataFrame([("update-case2", '2020-10-12', 2, 'INFO'),("case25", '2020-10-13', 25, 'INFO")], ['d

ata', 'date’, 'eventld’, 'eventType'])

updatesDF = df.select('data’, to_date('date’, 'yyyy-MM-dd').alias('date'), 'eventid’, 'eventType')
#AHR, eventldiBFENEHME, THEIFMBANKE

deltaTable.alias("events").merge(

updatesDF.alias("updates"),

"events.eventld = updates.eventld") \
.whenMatchedUpdate(set ={ "data" : "updates.data" }) \
.whenNotMatchedInsert(values =

{

"date": "updates.date",
"eventld": "updates.eventid",

"data": "updates.data"

}
N

.execute()
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%pyspark EADY [>
from delta.tables import *

deltaTable = DeltaTable.forPath(spark, "/lm-test/delta/events/")
df = spark.createDataFrame([("update-case2", '2020-10-12', 2, 'INFO'),("case25", '2020-10-13', 25, 'INFO')], ['data', 'date', 'eventId', 'eventType'l])
updatesDF - df.select('data’, to_date('date', 'yyyy-MM-dd').alias('date'), ‘eventld', 'eventType')

# BHK, eventldBSNEHLIE, THEMBEANKE
deltaTable.alias("events").merge(
updatesDF.alias("updates"),

"events.eventId = updates.eventId") \
.whenMatchedUpdate(set = { "data" : "updates.data" } ) \
.whenNotMatchedInsert(values =

{

"date": "updates.date",
"updates.eventId",

"data": "updates.data",

"eventType": "updates.eventType"

1
).execute()

deltaTable. toDF().show()

| datal dateleventId|eventType!
lupdate-casell|2020-10-011 11 error|
lupdate-case2|2020-10-011 21 Warn|
| case312020-10-011 31 Warn|
| case412020-10-011 41 error|
| case512020-10-021 51 Warnl
| case612020-10-021 6l error|
| case?12020-10-02| 71 Warn|
| case812020-10-02| 8l error|
| case912020-10-02| 9l error|
| casel012020-10-03 | 10l Warn|
Scala

%spark
import io.delta.tables._

import org.apache.spark.sql.functions._
val updatesDF =... // define the updates DataFrame[date, eventld, data]

DeltaTable.forPath(spark, "/data/events/")
.as("events")
.merge(
updatesDF.as("updates"),
"events.eventld = updates.eventld")
.whenMatched
.updateExpr(
Map("data" ->"updates.data"))
.whenNotMatched
.insertExpr(
Map(
"date" ->"updates.date",
"eventld" -> "updates.eventid",
"data" -> "updates.data"))

.execute()

BEENX
X2 mergefmiZ R EREMIRA,
I LB EEHE N whenMat chedflwhenNotMatched #4] .
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D &

#EDatabricks Runtime 7.2k BEARA S, mergeixZ o] AT 2 0 whenMatched 74, &ZOLATD
whenNotMatched F4] .

o HRITRFBLERMHSBIRERTLERN, KHfTwhenMatched 70, XEFHGREBUTIEN.,

o whenMatched Fa) &£ REEF— T EMM—PMIRIEIE. mergeth BIEHTRIF R EH LA K B 4R1THY
EES (EKMUTEHEREE) . MIRBEMRTAENTT.

o #whenMatched FEE BT AE— oIS, MREFELFORML, WRIFAFRENtruelt, 7
XHEAT PLEC B R - B AR T X AT 31T AT S BRIR A .

o MBHZMwhenMatched 6], MERIBEHINE (B, FONIRFREE) MCITRE, BE
E—ANh, FrBwhenMatched FAIEMAE £,

o WMEHEMwhenMatched FaI#AERMYE, HAMNFLEENRE-BARTX, WNREE R Atrue, N ITEH
BirMTREARE,

o ERRHIEENMENSEH BirDeltaRIFBESI, BFEMwhenMatched (...) .updateAll () . X8
HF:

Scala

%spark

whenMatched(...).updateExpr(Map("coll" -> "source.coll", "col2" -> "source.col2", ...))
X F BirDeltaR BT HES., Eitt, KEERERRSBRETHNIER, SUESESILZSHTEIR.

@ 8
YUEHBENEETERE, KTABENR, BXEMAEER, EENEDEREL,

o NRITEETEEZRGNEMTERTHALELN, ¥HhiTwhenNotMatched 7], XEFARFLUATIE
XO
o whenNotMatched Al R gEFinserti#(F. FTRMIFEENIIMBANNREARERN, AFEEER
REPHPAES, SFRIEEVERY, BEANULL,

@ 308
fEDatabricks Runtime 6.5 B{RMRA T, BT BIREDIREIZINSERTZIERIEAEY .,

o # P whenNotMatched FA T PAFE—PoliEE M, NREEEFIEYE, WRHBREZGXZITAtUrel 7
B\AZT, TN, BRAERY,

o B BirDeltaXBErEY SREIBENME NS —EEA, BEEHBwhenNotMatched(...).insertAll(), X
R

Scala

%spark

whenNotMatched(...).insertExpr(Map("coll" -> "source.coll", "col2" -> "source.col2", ...))
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BirDeltak BB, Eit, LWRERERERERNSSBRENIER, EUERRSI LI HTHEIR.

D sk
EREMERTRE, KTNEEY. SXEAEE, E2anEtES,

o=
E

MRBFHIEEN ST REH X EEH BiRDeltaRB9HEE1T, WmergetR /gL, RIEmergefISQL
BX, XMEMRERABHN, RARBENZERBNRTREFTENBIRT, JURMLER
x, UERSDENTIREN ., BER"ERMEHR T, ERLEBEREHEE (ARESE) , U
BERBERN AT BirDeltaR ZAIRRE S MRS EL.

D x&
fEDatabricks Runtime 7.3 LTS, EREMRTERN RIFSNTER (RAREESNREN, £K
Bt AR EERTL) .

ZR A IEIE

merge BEIMIEES AN ER XXX ERNHIBENEHNREEXRNEBERE . SERAUTRNERSEE

mergeiRERERE:

o X Fupdateflinsert#®{E, B#rDeltazkhHAFEIEENBIRT.

o 3 FupdateAlflinsertAUFI{E, REIRENAER BirDeltaRFFEY ., BREUEE TS EFINIZ,
G B,

o XTIEEZRME, WRALEMBRINRANEMNEIEXES BirDeltak PRI NI ARE, mergem=
W HE RN RPHRE,

B EEDL
D k&

merge B 952438 Z7EDat abricks Runtime 6.6 R E S iRAD I A,

BIABR T, updateAllflinsertAllE 3K BiRHIRENE B 5K S E BirDeltaR PHIFFES, S2BRIRE
RETSBEREPNIALENEMQT, B2, EXLAMGT, SZENEEIAFMNE BirDeltakd ., &
fEfEPupdateAllfinsertAll (ELEh—4) HiTmergelR IR B EHELEM, TTUAEIETmergeiRfE
ZENR & Spark&iE 8t & spark.dat abricks.delt a.schema.aut oMerge.enabled Atrue,

@ 88
o ZEHIETNERNEE—MupdateAlsi—Ninsert AUFIEE R E BN FEN LKL,
o Emerged RN BN IR, RETREY (BAERHREFR) SHEKX,

o updateflinsertREAREERX S| A BRI AEFENBRG (BI{EEDHupdateAllstinsert AULE
AFEaZ—) . BERATEHNRG,

REFNNFiRB T ARELNECTREELELHNER T mergelRERIMR
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5l

Bir5l: key, valuei®
5. key, value,
newValue

B#R%U: key, oldValue

&% : key, newValue

&if] (#Scalath)

targetDeltaTable.ali
as("t")
.merge(
sourceDataFrame.
alias("s"),
"t.key =s.key")
.whenMatched().u
pdateAll()
.whenNotMatched(
).insertAll()

.execute()

targetDeltaTable.ali
as("t")
.merge(
sourceDataFrame.
alias("s"),
"t.key =s.key")
.whenMatched().u
pdateAll()
.whenNotMatched(
).insertAll()

.execute()

REERBWBERENGTH
(FRINE)

REMERFAE,; NE&E
/NG key, value

updateflinsert Al F B
trFloldValue RTEIRS,
E R EREIRBEIR.

ARMERTA

REMELN

(key, value, newValu
e) , updateAllE#7l
valuefll

newValue, insertAlliiEA
17 (key. value,
newValue) .

REMELN

(key, oldValue, newV
alue) , updateAllE#
Flkey#lnewValue, ™
oldValuef®#FAR

75, insertAlIEANTT
(key. NULL.
newValue) (=2
¥, oldValuefEANULLIE
A) .
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5l & (#Scalath)

targetDeltaTable.ali

as("t")

.merge(

sourceDataFrame.

alias("s"),

"t.key =s.key")

.whenMatched().u

pdate(Map(
B#r%: key, oldValue

i85 : key, newValue "s.newValue")))

.whenNotMatched(

).insertAll()

.execute()

targetDeltaTable.ali

as("t")

.merge(

sourceDataFrame.

alias("s"),

"t.key =s.key")

.whenMatched().u

B#7%: key, oldvalue pdateAll()
B key, newValue

).insert(Map(

"key" -> col("s.key

|l),

"newValue" -> col(

"s.newValue")))

.execute()

"newValue" -> col(

.whenNotMatched(

REERBBEENGTH
(FRINE)

updates| kiR, EAE
REPAREFEZI
newValue,

insert3|R%E1R, RAANE

In&h R FEIZS

newValue,

ARMERTA

updatefIARSIKEHIR,
B A BEiRE P AFEZT

newValue,

insert HF BirEF A=
£i%%newValue, E Lt
M= RER,
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HEBE I 1
0] A PR LA R 75 340RD merge A 12 22 B0 B 1)

o AAMERNERZME: KINBERT, mergeiRfFERE N DeltakAEREXPERTEIR, MMiEmerge
H—f7mEREI A REFREPHFMEMYRKAMERZE, Fi, RIREF—TRKcountrt/dates? K
%, AEFEFERAmergeEMRE—RNBERAR/MKNER. RMEH

SQL

%sql

events.date = current_date() AND events.country = 'USA'
BIMRERRE, BAENREEXSRDEREER, i, XGRS SEMHRIRELRE DRI
=, BXESHMAER, BELHLEH,

o ZENM: MRHBEFMETS/NXMHD, WIZREEINEREERDESTE. K]V ES
ABKRNX M, URESENELE, BXFHER, BESRESE T,

o BHIBANERFSKX: mergeiRfEZ R HIRHITHEALHT LUTEMBEANERNEE. BTFEINES
#HHSparkaiE i Espark.sgl.shuffle.partitionstZfl, REMWSH AN LAEFHHFHLE, EoLAHER H
XHEWHE, EBNZESRSHAE, BESEMRKER/NIEIEXH.

o BAMKBA: ¥FHKRK, meaget] NERLLEN S KBEL B SN, XRENSNMBHES
HUUES I RPBEANSNE, HoJeem A tERERM, BMoABEERMUBE AKX — R,

Ry

UTR—EF XA mergefE R EER FERKRAE.

XS

o 5 ADeltaRiT8IE S EIEMER

o RIBHE (SCD) XKEJMETR ADeltazk

o N ENHIES A\Deltak

o {ERUpsert A4 & fforeachBatch

5 ADeltaX N E S HiEMH R
—NERNETLAMZE TS BEM MBI ZDREBERER I DeltaR P, EE, BEEITMUEREENBE
ER, AFEETHEEHUEN KRS ERLIEECH]., FAHAMerge, o LUBRIFAESENICR.

SQL

%sql

MERGE INTO logs

USING newDedupedLogs

ON logs.uniqueld = newDedupedLogs.uniqueld
WHEN NOT MATCHED

THEN INSERT *

Python
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%pyspark
deltaTable.alias("logs").merge(
newDedupedLogs.alias("newDedupedLogs"),
"logs.uniqueld = newDedupedLogs.uniqueld") \
.whenNotMatchedInsertAll() \

.execute()

Scala

%spark
deltaTable

.as("logs")

.merge(
newDedupedLogs.as("newDedupedLogs"),
"logs.uniqueld = newDedupedLogs.uniqueld")

.whenNotMatched()

.insertAll()

.execute()

D k&

SEFESNMEEFTECENSETESHENIR, BIEHNSQUEN, SRFHBESRINRE
HEHTEEAMNRESHE, ERNRFHNEEPFEESHRE, WKHEEA, Hlt, E#EHEERZ
B, XETEIERHITESHUREM R,

MREMENRZATRSFIEENER, WoIlBSRASNEHRHITAK, REEEELENBIRKRE
BEEERE—SMHENA.

sal

%sql
MERGE INTO logs
USING newDedupedLogs
ON logs.uniqueld = newDedupedLogs.uniqueld AND logs.date > current_date() - INTERVAL 7 DAYS
WHEN NOT MATCHED AND newDedupedLogs.date > current_date() - INTERVAL 7 DAYS
THEN INSERT *

Python
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%pyspark
deltaTable.alias("logs").merge(
newDedupedLogs.alias("newDedupedLogs"),
"logs.uniqueld = newDedupedLogs.uniqueld") \
.whenNotMatchedInsertAll() \

.execute()

Scala

%pyspark
deltaTable

.as("logs")

.merge(
newDedupedLogs.as("newDedupedLogs"),
"logs.uniqueld = newDedupedLogs.uniqueld")

.whenNotMatched()

.insertAll()

.execute().

REEURNGSHEXES, BAEREASHERE7TRMAZRENRPEREET. o, BITLLBLRIE
ANEREEHER—EER, MHTESNELESHIEMNIR.

o TEAREMESD, tJLMEMforeachBatchthiimergeR /B BB EEHIEN RINEEN B REIBELZSE A
Deltaz,

o ER—PRAETAT, TTLUELMZDeltazPZBREMRESHEIE. X2 THER, EAinsert-only
merge R [a] Delt aZ=iB INFF &
D oxEm

insert-only merge# {4 91X 7EDat abricks Runtime 6.2 % B & iR A B MNEHE ., 7EDatabricks Runtime
6. 1R EEMAD, insert-only mergelRfEBI S N REE/E R FIEEL,

EREHIE (SCD) Type2i2fEE X ADeltak

B—1MERNNRIERSCDType2, EAPHEXRIENEABNMEEXNILIER. XENIRIESEER
MBETLEkeyILABIERC AIBE, HEHTEARHERA, AE—1"E2EFRNERNESHELHE
BB#r&, SCDType2d L Amerge&k .

TEHER—TEANSF, BEPEFIIAEURSMUENBEE. SEPHNMIEFESHE,
B AVG AR IEARIC A A S BTAE, EREDES BESCE, FRBITALRIN Y S R0,

EREHEICANSCD £

Notef#Etilit: SCD Type 2 using Merge(Scala)

BELNHIEE N\Deltazk

5SCDEM, F— 1M ERAG, BERATEHIERIK (CDC) , 2R NIPEREIE E £ ik B FT & HUE & XA
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FZEIDeltak®, #aIEWH, MATFIMIROENR. MRMBEBAEZENH FDeltak, BoJLAERAmergef
TRAT 81,

EHAMergeE£ic A5 \ B MHE

Noteg§i&ihilk: CDC using Merge(Scala)

{ERUpsert \iiiX &B&EBforeachBath

ol & ERAmergefliforeachBatch (BEXEZER, BSlforeachBatch) BRALBEATIHNERE
HiR1ES \Deltazk, Fa0:

o HEHHEATEARARS: XtkComplete ModeBSHBE,

o BBIEEEFEMHRE A\Deltak: BFEANEXRHIENSHEZ W H FforeachBatchth, PUELEHIEE K
TR FDeltaz,

o FHESHEMRKEREIES ADeltazk: BTFEEHIEMIREY insert-only merge Zif o] PATE
foreachBatch R {E R B EEHIENRINECEEIE (FEEEM) ELE AT Delta £,

@ 388
o ff{RforeachBatchdfimergeiB AR E RN, FARTENEH/BEN OIS XX B — 2R B
ZIRIE,

e fEforeachBatchth{E FAmergelt, RN E WM AEIRIREZR (1&idStreamingQueryProgressik &
HEZLEAREZEDTN) TJUREATERLEREBIENIRERNEL . XEEAmMerge£ X
EEUMAZIE, SEEANBIREEEMN, MEX2—NMEMR, tTAEmergeZ BIEFHL R EIE
mi, REEMerge/FEUEE R,

{£AmergefiforeachBatchZEiE AUEHEAFEERARE
NotefiiE etk : Upsert streaming aggregates using foreachBatch and Merge(Scala)

LS (] AN\
3.7. *XHER®ZS
Delta EXFIFSLHEFHS,
@ 388
HFHANEIFESEDatabricksEmM X E: XLHAREFTS
BXERXEfENDatabricksEiE A, BRI 1£i2A ",

MERDeltak A B3| A H

o] LLBE £ R _EiEfTvacuumas £ KM frDelt ax A B S| B AR FARBEENNXH ., vacuum A< BEIfl
K., XHENBIARBRERITX,

g

= =3
[=]

o vacuumXMBREITEX M, MARBRBENE, REREERSE, BEXEEENREMR, BE
SAERIERINR BB EA 30K, TOIi@id{E FHALTER TABLE SET TBLPROPERTIES SQL/5 %1% & Y
delta.logRetentionPeriod B #{TERE . BSREREM.

e izfTvacuumia, LEBRNEIRFEEEFRBIHZHCIZIIMRA,
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SQL

%sql

VACUUM eventsTable --vacuum files not required by versions older than the default retention period

VACUUM '/data/events' -- vacuum files in path-based table

VACUUM delta." /data/events/"

VACUUM delta.” /data/events/” RETAIN 100 HOURS -- vacuum files not required by versions more than 100 h

oursold

VACUUM eventsTable DRY RUN --do dry run to get the list of files to be deleted

Python

%pyspark

from delta.tables import *

deltaTable = DeltaTable.forPath(spark, pathToTable) # path-based tables, or

deltaTable = DeltaTable.forName(spark, tableName) # Hive metastore-based tables

deltaTable.vacuum()  #vacuum files not required by versions older than the default retention period

deltaTable.vacuum(100) # vacuum files not required by versions more than 100 hours old

Scala

%spark

import io.delta.tables._

val deltaTable = DeltaTable.forPath(spark, pathToTable)

deltaTable.vacuum()  //vacuum files not required by versions older than the default retention period

deltaTable.vacuum(100) //vacuum files not required by versions more than 100 hours old

BXEBENFRER, BEER

e Databricks Runtime 7.0k BSR4 :

e Databricks Runtime 6 X& AT :

e BXScala, JavaflPythonEENFMER, BHENL o
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o= g= =
=A

EMNARNEBREBBRIRENET 7R, BAFKINIZERRAEARNIA T UG IRREBRRIZRIIX
HRATER. R vacuumBIREN XM, NHLFIZRUESKK, HEEEOZE, SvacuumilBiizE R
REZBMHE, RoJgESRIF,

Delta LakeBEB—IZ 2T, K LEEHTERNvacuuminS, MREHEELLER EHTHRER
BEIEENRERBEERE, R LUETIREApacheSpark/E it
spark.databricks.delta.retentionDurationCheck.enabledi® B AfalseK X At R 2R E , ERHETIEIE
B, BALEKNHLAESEK, MOAEERITAGE FROSEHEMNRREEK,

&R DeltakHLICR

O] LUBR B Thistoryin &R RBIRE N\DeltakMR/E. AP, HEHEER. UERNEEIFERE
B, BABRT, RALERSHREIOX,

SQL

%sql
DESCRIBE HISTORY '/data/events/' -- get the full history of the table

DESCRIBE HISTORY delta." /data/events/"
DESCRIBE HISTORY '/data/events/' LIMIT 1 -- get the last operation only

DESCRIBE HISTORY eventsTable

%sql = SPARK JOB FINISHED [> X B &
DESCRIBE HISTORY eventsl@

B o ¢ M |~ & | v| settings~

version v timestamp v userld v v i 0 i v job v notebook v clusterld =
2 2020-12-21 null null WRITE Map(mode -> Append, null null null
19:26:18.0 partitionBy -> [I)
1 2020-12-21 null null WRITE Map(mode -> Append, null null null
19:25:50.0 partitionBy -> [I)
0 2020-12-21 null null CREATE TABLE AS Map(isManaged -> true, null null null
19:25:02.0 SELECT description -> null,

partitionBy -> ["date"],
properties -> {})

Took 6 sec. Last updated by haopeng-test at December 21 2020, 8:54:28 PM. (outdated)

Python
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%pyspark

from delta.tables import *

deltaTable = DeltaTable.forPath(spark, pathToTable)

fullHistoryDF = deltaTable.history() # get the full history of the table

lastOperationDF = deltaTable.history(1) # get the last operation

Scala

%spark

import io.delta.tables._

val deltaTable = DeltaTable.forPath(spark, pathToTable)

val fullHistoryDF = deltaTable.history() //get the full history of the table

val lastOperationDF = deltaTable.history(1) // get the last operation

BXSpark SQUEAIIFAER, BER

e Databricks Runtime 7.0 ESARA: DESCRIBE HISTORY (Delta Lake on Databricks)
e Databricks Runtime 6 X BE{EARZA : Describe History (Delta Lake on Databricks)
AXScala, JavaflPythoniZEEHEMER, BENAPIEE,

BARRE
5 x7 W BA
RS long BT RAEERPRRA
timestamp timestamp R U AR A B BY 8]
userld FRB BTRENBFHID
userName FRFH BITRENBFPHNTE,
operation FRB BRIENZR,
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5

operationParameters

ML (job)

ESARLYN

clusterld

readVersion

isolationLevel

isBlindAppend

operationMetrics

userMetadata

ZhistoryZERRIHE Z AT,

map

struct

struct

boolean

map

L83

BENSH (FIigE. )

BITRENFLNFERER.

BITRENECANFEAER.

BITHRIENEEEN D,

EEAATE NEFRRIIRA

FF IR ERRE R

LR TEMEIE.

BEMNIER (GIUEZRBITEHAIX
. )

RAPEXNRZTHIE (NREE
E)

57
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+ + fhmmmmes + + + S — + + + +

|version| timestamp|userld|userName|operation| operationParameters| job|notebook|clusterld|readVer
sion| isolationLevellisBlindAppend| operationMetrics|

+ + S + + + — + + + +

| 52019-07-29 14:07:47| ###| ###| DELETE|[predicate->["(...null| ###| ###  4|WriteSerializable|
false|[numTotalRows ->...|

| 4|2019-07-29 14:07:41| ###| ###| UPDATE|[predicate-> (id...null| ###| ###|  3|WriteSerializable|
false|[numTotalRows ->...|

| 3|2019-07-29 14:07:29| ###| ###| DELETE|[predicate->["(.|null| ###| ###|  2|WriteSerializable|
false|[numTotalRows ->...|

| 2|2019-07-29 14:06:56| ###| ###| UPDATE|[predicate->(id...|null] ###| ###  1|WriteSerializable|
false|[numTotalRows ->...|

| 1]2019-07-29 14:04:31| ###| ###| DELETE|[predicate->["(..null| ###| ###|  O|WriteSerializable|
false|[numTotalRows ->...|

| 0]2019-07-29 14:01:40| ###| ###| WRITE|[mode ->ErrorifE...|null| ###| ###| null|WriteSerializable|

true|[numFiles -> 2, n...|

+ + R + + + R— + + + +
T — +
@ 88
o {XZfEM Databricks Runtime 6.5 3§ & S MAIZfTHLICRFH history SsSFRIER, #IEE
YA TTH .

o MEFERAUTHZEE NDeltazk, NEM—LIEARTIRA:
o JDBCE{0DBC
o JARTE
o Sparkgzx T
o {EFREST APKE{T®H<

o BRRMUFBIRLRNMERE—IZE.

BRI IR
Zhistory#2EfEoperationMet rics?l B &% iR B IR EIE IRV E S,
TERRBEIH THEEEN,
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B

WRITE, CREATE TABLE AS SELECT,
REPLACE TABLE AS SELECT, COPY
INTO

STREAMING UPDATE

DELETE

TRUNCATE

BRBR

num~Files

numOut putBytes

numOutputRows

numAddedFiles

numRemovedFiles

numOutputRows

numOut putBytes

numAddedFiles

numRemovedFiles

numDeletedRows

numCopiedRows

numRemovedFiles

R

E=EPN:pEts ¢

ESANARHAN (UFTHE
i) .

=PN: I8

AINBIST 4

P BR B9 STA- 40

=PN: I8

BEAKRN (LFHREM) .

NS4, MBRESD KR
e,

TR R B S50

MIBREYITEL, MBRFH D KETRIZ
#t,

MR BB E BT

TR R B ST A4

59
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B

MERGE

UPDATE

FSCK

CONVERT

BRBR

numSourceRows

numTargetRowslinserted

numTargetRowsUpdated

numTargetRowsDeleted

numTargetRowsCopied

numOutputRows

numT argetFilesAdded

numT argetFilesRemoved

numAddedFiles

numRemovedFiles

numUpdatedRows

numCopiedRows

numRemovedFiles

numConvertedFiles

R

TREIE MR B9 1T4L

BAE BIRERTH

Birk P BT,

BinE P MIBREIITEL

EHIN BT,

ANEZIEE (BAR) BT,

MR (BR) MIBREISTHEL

NN E9 S48

TR PR B ST 4

EIRHITE

W7 7 ST S A B E A B9 1T 4K

AR BR B ST 4

A Parquet SUHEL,
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BHEAFRX IEHRBIR R
CLONE
. FrmBERARREERN RN (UIFETA
sourceT ableSize N
B,
sourceNumOfFiles RS ERERARI S,
numRemovedFiles BiRE MRS (RERT
SERTHY Delta &)
MBEH T %&HIH Deltazk, MAE
removedFilesSize RETMBR AR RKN (ULEFA
Bfr) ,
numCobiedFiles SHEFUENXHFEH., MRI%
P ==, WA O,
SHEFMENSXERKRN (UFET
copiedFilesSize RNEBELL) , MRIBEXRERRE, WA
0,
REST ORE
tableSizeAfterRestore REENERAN (LFETRBEA) .
numOfFilesAfterRestore RRFEPHXHEE,
numRemovedFiles R IR VEMI BRAG ST 24
numRestoredFiles BT IR R RN E S48,
. EEMBREIXEB KN (AFEFRE
removedFilesSize )
L EERMBIXHEI RN (MFEFTRE
restoredFilesSize N
fi) .
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BEAR EIRBW i::p%

OPTIMIZE
numAddedFiles ARINBISTH2E
numRemovedFiles MACHI T4,
numAddedBytes MUEREFMOFHE,
numRemovedBytes MBREYF T80, MIREIFTEL
minFileSize MR R/NHE KN,

p25FileSize RAREE 25 PESUXHFHIX

N,
p50FileSize MU EREEXXMHERNRE,
o75Filesize Zl‘fé%)ﬁ% 75 NEMINMHE K
maxFileSize RARERASEI RN,

e FEEDatabricks Runtime 7.3 E S hRA .
e FEEDatabricks Runtime 7.4 & 5 R AN,

fRDeltaRFHER
TR EREAEER RREXEBROEMEE (P, R BIEAN) .
SQL

%sql
DESCRIBE DETAIL '/data/events/'

DESCRIBE DETAIL eventsTable

FHRA
BRENBMERBE—TEAUTEM,
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5

format

name

description

location

createdAt

lastModified

partitionColumns

numpFiles

properties

minReaderVersion

minWriterVersion

FRE

timestamp

timestamp

FHEHA

long

string-string map

int

int

]

FM9r, B0 “delta” .

EHE— D,

EnF#PEXNERER,

R,

RONE,

FEZENE,

FH ERIERES .

MEXRESK, WANKIIBNER.

RRIARA P BT

RO FFEEME.

EEENERERREA (AAE
XTE) »

AEARNEARRERA (AEE
XTE) o
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I + + + + + + + +--
------ + + + + +
|format| id| name|description| location| createdAt| lastModified|partitionColumns|

numpFiles|sizelnBytes|properties|minReaderVersion|minWriterVersion|

R — + + + + + + + +--

------ + + + + +

| delta|d31f82d2-a69f-42e...|default.deltatable]  null/file:/Users/tdas/...[2020-06-05 12:20:...[2020-06-05 12:2

0:20] (1] 10| 12345 []| 1| p]
2o + + + + + + + +om
------ + + + + +

& R iE B

RO LA DeltaR E B R XM, HEMAIES|E (BIApache Spark SN ELf T2 ) FRiERDeltazk, #l

W, BEERFEREXM, PrestoflAthenan] AE A BA1RIEERDeltazk, BiBTUTHS:
SQL

%sql
GENERATE symlink_format_manifest FOR TABLE delta.” /mnt/events’

GENERATE symlink_format_manifest FOR TABLE eventsTable

Python

%pyspark
deltaTable = DeltaTable.forPath(<path-to-delta-table>)

deltaTable.generate("symlink_format_manifest")

Scala

%spark
val deltaTable = DeltaTable.forPath(<path-to-delta-table>)

deltaTable.generate("symlink_format_manifest")

¥ParquetEE#ADeltak

P Parquet XiE# ADeltak, WHLSRFNEBERFHNAEXMY, CIZE— Delta LakeEE HEFRIEERIX

XM, FiESZEAAParquet XA KT B S ERT ARG . MRBHHRENK, NLIEHKIIE

ZRHMEENDDUEHIFERFE (B)) . <column-namel> <type>, <column-name2> <type>, ...
SQL
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%SQL
-- Convert unpartitioned parquet table at path '<path-to-table>'
CONVERT TO DELTA parquet.” <path-to-table>"

-- Convert partitioned Parquet table at path '<path-to-table>' and partitioned by integer columns named 'pa
rt' and 'part2’
CONVERT TO DELTA parquet.” <path-to-table>" PARTITIONED BY (part int, part2 int)

%sql READY [>
-- 8] LA ¥§parquet X #f % i delta

SELECT * FROM parquet. /Im-test/parquet/events";

CONVERT TO DELTA parquet.’/lm-test/parquet/events’;

SELECT * FROM delta. /1lm-test/parquet/events’;

B ¢ M | & | v settings~
data v date v eventld v eventType v =
casel 2020-10-01 1 Error
case2 2020-10-01 2 Warn
case3 2020-10-01 3 Warn
case4 2020-10-01 4 Error
caseb 2020-10-02 5 Warn
case6 2020-10-02 6 Error
case7 2020-10-02 0 Warn
case8 2020-10-02 8 Error
B ¢ M 2 & |~ settings v
data v date v eventld v eventType | =
casel 2020-10-01 il Error
case2 2020-10-01 2 Warn
case3 2020-10-01 3 Warn
Python
%pyspark

from delta.tables import *

# Convert unpartitioned parquet table at path '<path-to-table>'
deltaTable = DeltaTable.convertToDelta(spark, "parquet.” <path-to-table>"")

# Convert partitioned parquet table at path '<path-to-table>' and partitioned by integer column named 'par
tl

partitionedDeltaTable = DeltaTable.convertToDelta(spark, "parquet.” <path-to-table>"", "part int")

D E&
B]7£ Databricks Runtime 6.1 R E 5 iRA D {EF Python API,

Scala

65
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%spark

import io.delta.tables._

// Convert unpartitioned Parquet table at path '<path-to-table>'
val deltaTable = DeltaTable.convertToDelta(spark, "parquet.’ <path-to-table>"")

// Convert partitioned Parquet table at path '<path-to-table>' and partitioned by integer columns named 'pa
rt' and 'part2’

val partitionedDeltaTable = DeltaTable.convertToDelta(spark, "parquet.’ <path-to-table>"", "part int, part2
int")

D x&
o] £ Databricks Runtime 6.0 ¥ 5 xR A {$H Scala API,

BXEENFMAER, B2
e Databricksiz{TBR7.0REEIRA: ## ADELTA (Databricks_EaYDelta Lake)
e Databricks Runtime 6 xR EEARA : e Delta (Databricks EEIDelta Lake)

D k&

Delta LakeIREREI X 4ED 2 AR OI LAY, iEfTvacuumBy o] AMIER . B0 RIS 18 h BT EL M AN 4R X
., HEiRERE, BHFRENDelta LakeS B X4,

¥DeltaRE#AParquetE
o] LAE A AT S B RN IE Delt ak F iz Bl Parquet & :

1. MRNT T oI ABRKREIE X R Delta LaketE{E (flaNdeleteztmerge) , EiE{TvacuumHF 4R BB AR
RAUNY, NTHREZENRFIEAPREINAEEHIEXH.

2. WpRE R _delta logBR.
¥DeltaX X [RH KRB

QFY:

INBEEATIA AT RIZ M

D x&
f£Databricks Runtime 74X EShRADTIH,

RO LAEF AT REST ORESR K Delt aR BRI H R HIIRA . DeltaRAENEBAEIP LR BIASLIRA, PIEHS
BRREREBIRTS . RESTOREG LIS BEPRSHEN M A RA S )2 RSN I EE,

[aYay
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s

H
[=]

Dat abricks #E R 2
o %

7808

JURREZERHNRMN=ENE,

e,

o Y RIXFEFRN M BREUR S B R A vacuumiG LM, TN &R spark.sgl.files.ignoreMissingFiles
®’E Atrue AT AR IR IR EHZARA
o IREFREINSHH EZEKRR Ayyyy-MM-dd HH: mm:ssyyyy-MM-dd, &3z 3F X2 #tdate ()

SQL

%
%sql

RESTORE TABLE db.target_table TO VERSION AS OF <version>

RESTORE TABLE delta." /data/target/* TO TIMESTAMP AS OF <timestamp>
Python

%pyspark

from delta.tables import *

deltaTable = DeltaTable.forPath(spark, <path-to-table>) # path-based tables, or

deltaTable = DeltaTable.forName(spark, <table-name>) # Hive metastore-based tables

deltaTable.restoreToVersion(0) # restore table to oldest version

deltaTable.restoreToTimestamp('2019-02-14') # restore to a specific timestamp
Scala

%spark

import io.delta.tables._

val deltaTable = DeltaTable.forPath(spark, <path-to-table>)
val deltaTable = DeltaTable.forName(spark, <table-name>)

deltaTable.restoreToVersion(0) // restore table to oldest version

deltaTable.restoreToTimestamp("2019-02-14") // restore to a specific timestamp

N

lard A
%Y

BXIEENEMEE, 58S MRESTORE (Databricks FfDelta Lake)
FipEE
MMODIFYX Z iR R H &R BB IR

67
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w2 Delta &

@ 8
I EEEFTA AE TR ARIZ 4,

D &
f£Databricks Runtime 7.2 E S hRADS O] H,

RO LA A LA T clonetn @ LA ERAEIZ I B DeltakBEIAR, RETURREBHXE.

o RERIE RIERTHUERNTLHRSI, SR RRMEEFNZZEEMNRE. L, EXSRERT
HiE, 5 A Delta XRBROTIAERERLEL, HERENBFRVE (BMEILEVE) KE#iTRE,

o XRREASBHEIXHEFIZERIR. RTHEFUTR, IRRERENRRRE.
MREREFXEREMMNEAEXBRASH MR EART, MASHMRE,

RENTHFEGE: 224, PRER, AEZE, AN, ST RERE, BB =ERMCOPY
INTO (Databricks EBIDelta Lake) T, REENTHIEEXRERFMBF EX R THIE,

TR

H
=

o XRESIHRERPIEEE. NRERE LIZfTvacuum, BEFIHETTEBIZEG|IHEE
X4, F%%35| & FileNotFoundException, FEXfMIERT, ERERE LiZ{Tclone with replace
BEERE, MREEREXMNER, BERERBRAMBTRRNRERE.

o REREAMBITHRERE, BARERESSHEEREURTHIE, FULIERERENMAAR
Ra,

o {FH replace TEZEEZEKEEFERNERN, NRZBEAEFE, S6IE—1 Delta HE.
Al LU vacuumiz T B IBEM M AR, MRMBXREDeltak, NSEIBDeltak LoliE
FEVRR, HPGFRETNFTEIBEMNEE.

o TMEES Create Table As Select 5 CTAS R [F BfFT HIEZH, RERSHRERNTHE. =
EEIEEEAGER: ARBEESK. B, Z< . IINuliEE, ERERBIEREE,

o REXRSHAFRELXNALIER., ARERLNZRNEIENN, XEEFERNBAASEN
EHER LEWRHERNARE

SQL
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%sql
CREATE TABLE delta.” /data/target/” CLONE delta." /data/source/" -- Create a deep clone of /data/source at /
data/target

CREATE OR REPLACE TABLE db.target_table CLONE db.source_table -- Replace the target

CREATE TABLE IF NOT EXISTS TABLE delta.” /data/target/” CLONE db.source_table -- No-op if the target tabl

e exists
CREATE TABLE db.target_table SHALLOW CLONE delta." /data/source”
CREATE TABLE db.target_table SHALLOW CLONE delta.” /data/source” VERSION AS OF version

CREATE TABLE db.target_table SHALLOW CLONE delta." /data/source” TIMESTAMP AS OF timestamp_expre

ssion -- timestamp can be like “2019-01-01” or like date_sub(current_date(), 1)

Python

%pyspark

from delta.tables import *

deltaTable =DeltaTable.forPath(spark, pathToTable) # path-based tables, or

deltaTable = DeltaTable.forName(spark, tableName) # Hive metastore-based tables
deltaTable.clone(target, isShallow, replace) # clone the source at latest version
deltaTable.cloneAtVersion(version, target, isShallow, replace) # clone the source at a specific version

# clone the source at a specific timestamp such as timestamp= “2019-01-01”

deltaTable.cloneAtTimestamp(timestamp, target, isShallow, replace)

Scala
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%spark

import io.delta.tables._

val deltaTable = DeltaTable.forPath(spark, pathToTable)
val deltaTable = DeltaTable.forName(spark, tableName)

deltaTable.clone(target, isShallow, replace) // clone the source at latest version

deltaTable.cloneAtVersion(version, target, isShallow, replace) // clone the source at a specific version

deltaTable.cloneAtTimestamp(timestamp, target, isShallow, replace) // clone the source at a specific timest

amp

BXEENEMEE, BB M CLONE (Databricks EaIDelta Lake)

IR
&7 CLONEDat abricks i3 812 H F1 AR M =R AL B A BB IR
FipEES

REMXEREDBETEZERFILATR:

o EZE FHYSELECT R

o MREZCLONERA FTEIEHMZEF, BEXOIRRNEIEERGCREATENR,

o WMRECIONERREE, NHMEHZKXIMODFYIR,

=R

MRBETRE=E, WEOZEZRERENAFBOMAEXNZREERIEENIR, EEXN=E, B
FRAREXN=EBRNE AR,

MBCRTRERTE, WiEERRRENTOTRFPHTENRA EERFERRTEXY, AAKEXHRE
ERED, HEGERRZEURZENER. EEEFYRE, AFPFENREEREGEANR,

e F 6l

o HIEFH: HEREFNNEBUESLENEEEAREKENHTER, AXEBFRT, KUle/E—1
RERE, RERNEIMNERIASUMESE., FUIESEEFHABRRNFEEIRTS, #T

SQL

%sql
-- Every month run
CREATE OR REPLACE TABLE delta.” /some/archive/path® CLONE my_prod_table
o MEBEIMEW: EHTNRFEIN, ROURSEREIEK MLERNRNFERARITESE. JLUER
I ER S MG SR AR EY
SQL
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%sql
-- Trained model on version 15 of Delta table

CREATE TABLE delta.’ /model/dataset” CLONE entire_dataset VERSION AS OF 15
o EAFERIHTEBLE: ATEABRKRENBERATURESFZPINIER, TMUENEIERERRE, X
¥, U838 ErENRER LETERLIER, mMASEIEQE TEREH.
SQL

%sql
-- Perform shallow clone

CREATE OR REPLACE TABLE my_test SHALLOW CLONE my_prod_table;

UPDATE my_test WHERE user_id is null SET invalid=true;

-- Run a bunch of validations. Once happy:

-- This should leverage the update information in the clone to prune to only
-- changed files in the clone if possible

MERGE INTO my_prod_table

USING my_test

ON my_test.user_id <=>my_prod_table.user_id

WHEN MATCHED AND my_test.user_id is null THEN UPDATE *;

DROP TABLE my_test;

o MiEH=: BPHARNHEMWSEIITRFRFE LRNEE, EURATERNER. TUAREN
WEEITREEERENIRNRE, MAREERFRENIHORIR, =ENMERELEBNENMEE

=l o

SQL

%sql
-- Perform deep clone
CREATE OR REPLACE TABLE shared_table CLONE my_prod_table;

-- Grant other users access to the shared table

GRANT SELECT ON shared_table TO * <user-name>@<user-domain>.com";

3.8. A REH

@ 308
HMARIE S E DatabricksE M3 E: HTkEH
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D &
fEDatabricks Runtime 74X E S RAS oI H,

DeltaX XIS ENSQARER 774G, DRFRBHBIERNEZFHNEENREN TEE, HERYRK
BF, Delta Lake=#HiE—invariantViolationExceptionf55, RRITERMEEIE.

TR NLYER:
e NOT NULL: F/R4&EFPEEREEANUL,
e CHECK: BRENMWATHIEEMREFEXI MDA Atrue

NOT NULLZY ®E

CEANRENERMDIEENER, REERASONBRYE.
NOT NULLNOT NULLALTER TABLE CHANGE COLUMN,

SQL

%sql

CREATE TABLE events(
id LONG NOT NULL,
date STRING NOT NULL,
location STRING,
description STRING

);
ALTER TABLE events CHANGE COLUMN date DROP NOT NULL;

R MER TS RMEI A DeltaR #172495% , NOT NULLALTER TABLE CHANGE COLUMN
SQL

%sql

CREATE TABLE events(
id LONG,
date STRING,
location STRING,
description STRING

);
ALTER TABLE events CHANGE COLUMN id SET NOT NULL;

MEEREESEHANG EIEETAR, WRXEMEELURARANUL, REELA S MR AT A%
T£%R, NOT NULLNOT NULL

CHECK 4%
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D x&
e 7t£Databricks Runtime 74X EShRADTIH,

e 7EDatabricks Runtime 7.3, RoJAB NBCHECKE XA RIWE, EARBERIZECHECKY R,

IEOTLACHECKfE e @ EHAR . ERERMEIZZH, WIERBEABTHIHELAR.
ALTER TABLE ADD CONSTRAINTALTER TABLE DROP CONSTRAINTALTER TABLE ADD CONSTRAINT

SQL

%sql

CREATE TABLE events(
id LONG NOT NULL,
date STRING,
location STRING,
description STRING

);

ALTER TABLE events ADD CONSTRAINT dateWithinRange CHECK date >'1900-01-01";
ALTER TABLE events DROP CONSTRAINT dateWithinRange;

CHECKARAEMGLHHmE P ERAEB M, DESCRIBE DETAILSHOW TBLPROPERT IES
SQL

%sql
ALTER TABLE events ADD CONSTRAINT validlds CHECK (id > 1000 and id <999999);
DESCRIBE DETAIL events;

cnd 8
1 %sql
2 ALTER TABLE events ADD CONSTRAINT validIds CHECK (id > 1000 and id < 999999);
3 DESCRIBE DETAIL events;

» (6) Spark Jobs

createdAt lastModified partitionColumns - numFiles sizelnBytes properties

, ?losedblevents  2020-10-02T17:28:15.200+0000  2020-10-02T17:28:23.00040000 [ 1 1015 ~ object

delta.constraints.validids: "id > 1000 and id < 999999"

Showing all 1 rows,

I N S

3.9. RIRAEZEF

@ 8

HAX EiESEDatabricks EMXE : F R H

P lily = x

minReaderVersion < minWriterVersion
1 3

DeltaRHIE S HEE S5 Delta LakelE TR R AIZHIE R, Delta Lake > B IRIRER ARG ZDeltas= ¥ MEE
Delta LakefRIEE/EH#S ., B AN Databricks Runtimel 4L 86512 BN R IR A B N BIEUE .
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Delta LakefB/REEHE R M., BRIKRABDat abricks Runtime o] 88 T 351 BRFI B N\ HIR = AR A< i Dat abricks
RuntimeS N\ BIE0IE . SRR 314 B AR B Dat abricks RuntimefR ASKIEEFIEAE, MESWE—RZ5E1=H
B, BREBEEARER,

B RE, Delta LakeGRIFRIFAE (FIMRMNEREM) EREABTHNRB/DIRE, BETUBTIRE
SQLEE & RIRE FIAMNARAS :

e spark.databricks.delta.protocol.minWriterVersion = 2 (default)

e spark.databricks.delta.protocol.minReaderVersion = 1 (default)
BERXARIRIFFMNIRA, EERLATDeltaTable.upgradeTableProtocol/ i
Python

%pyspark
from delta.tables import DeltaTable
delta=DeltaTable.forPath(spark, "path_to_table") # or DeltaTable.forName

delta.upgradeTableProtocol(1, 3) # upgrades to readerVersion=1, writerVersion=3

Scala

%spark
import io.delta.tables.DeltaTable
val delta = DeltaTable.forPath(spark, "path_to_table") // or DeltaTable.forName

delta.upgradeTableProtocol(1, 3) // upgrades to readerVersion=1, writerVersion=3

-3
(=]

3

MXFRBATERN, FAUENBWEREZTERAFAREESR, FIWEEIADelta Laked BT

ab
BEo

3.10. API&#E

X FDeltak FHENEIEER/E, TTAEHApache SparkiZELSE M4 B RAPI (52 ENESRE T
5) , B2, A— L4 E FDelta LaketIR/E, B {EHDelta LakefRIZAPI, ARXN BT XLEHIZAPI,

D =

RERBIAPHIEARMAR, HEAPDUEHLL "RE" REMERS.

Databrickstfi{£Delt a LakeIi B #lDat abricks Runtimeh fDelta LakeZ BB Z i &IFE S M, FAMEEGIH
TS Databricks RuntimehR A& T & B Delt a Lake APIRRZS A K 5 18] 48 N APIST A4 B 5 22 ,

@ 8

HBENEiESEDatabricksEM X ZE: APISE
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3.11. H&Ei=H

@ e
FiEESEDatabricks EM X & F AR

Delta Lake7EiZEXFI B A Z [EIREACDESRIE, XEKE:

o BENEHRNZS I REERUURANERENX, HEEFXRN—HHRRNE, AEAXEEANREREER
HUNRF o

o BIEAEMEWIRPENTENE, EIMFNSULEE Databricks /EWFIAEARNRN—BREBNE,

RIMF KA

Delta LakefE FARMHA L= RIBHUFARBEAZBNESRIE. EXMIEHT, SEESA=ZTHER:
1. 8EEG ER (NMRFBE) ROSFHTRRAE, PIRNRFERER (ES) 69X,

2. BN BESAMBBEXMREFREEN

3. WIFHRER: ARREXRZE, RERNNEREESAEMRRBEH LR ZNEFE 4 E XD
R’ MRRENR, WAEERBNEXMBEANIRANRRIZR, HERNBEARE. B, WR
FaEPR, WEANERERK, AEAALRERERE, MAREXParquet RIATEREMBFRIFE,

ENRBERNEXT VAR EZSHRRFEMAMBERIRENREE, BXAEDatabricks LiDelta Lake3Z#5
HNREBERINNER, BSREES,

5ipse
TRERTESMRBR DML SRR TR EPRE,

B\A B, MR, & *a
EwA N
EUFI T EER) EOFFE
B3, MR, & 22, WriteSerializable o WriteSerializable dhaJ g€
REERE S ReEhs
EOFEFIE EOFEE
Ea Regnps WriteSerializable o 8¢ WriteSerializable oo 4%
KReEes ReEsE

ERHRAFELSORERBEL R

75 > MHRA: 20201222


https://docs.databricks.com/delta/concurrency-control.html
https://help.aliyun.com/document_detail/188268.html

Databricks #iERAZR Databricks Runtime5|Z&- Delta Lake

FEFRBIRICA "TleeR" HBERT, R MRERESSREPRER T ENREXN E—HXHHTRE,

LB ERAS XASBRERGPERNIIBRGISRERAGHARMEER, FliN, UPDATEtable WHERE

date>'2010-01-01'... DELETE table WHERE date <'2010-01-01' IR XKXZAPH X, NXHE M aSHEL
R, BEARXRBNGISBITURRELERN—AN G, NERHTHKX date FERPR, AL, RIF
BEATHINRGNRBTARUUEZRD PR, A, REHRSHNIINRFTAKUESERHAK
ETERSIEMNEM MDA,

P =B 5

RESESHRE, BEMNBREUTREZ—:
e ConcurrentAppendException

e ConcurrentDeleteReadException

e ConcurrentDeleteDeleteException

e MetadataChangedException

e (ConcurrentTransactionException

e ProtocolChangedException

ConcurrentAppendException

AHREBEFEREEZROE—AK (FRARXPOEAMLE) PHRNXHR, SRERE. EZXHEMNN
BT LABEA . MR, EMREFHRESIE,

EARIAR B RA AWwriteSerializable, & INSERTHE (B1, AXRZBEQALENBERTEBEMEE) &
MPXHASSEEEEDSE, EENEBRERNAK (FRAREPNEAUE) 2Wtt, IREE
RAIRE N Serializable, NWEEMMTTBES PR,

DELETE, UPDATEE{MERGEHRKBRIFLESIARE. REHAKRFUMSVELBHARNAKER, BH
h—MEEURSERSESXERBNEHNE—TK, NMSBUNR, TJLUESERIERMGD#HT
RBEAREBEXMER, BERUATRE,

Scala

%spark
// Target 'deltaTable' is partitioned by date and country
deltaTable.as("t").merge(
source.as("s"),
"s.user_id =t.user_id AND s.date = t.date AND s.country = t.country")
.whenMatched().updateAll()
.whenNotMatched().insertAll()

.execute()

RIEEARN AR ER/MKEHIET ERRHB. BT MEWEAEERDeltazk LR KX EIET,
RLEABEERPR, BER, ZREABHE, JUAERI R, HAURSERETUTEMAIRHNHL
BEPR, Bk, SUMESEGUREEBMMNER/MEFMEISHESED, MUTRAFAR,

Scala
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%spark
// Target 'deltaTable' is partitioned by date and country
deltaTable.as("t").merge(
source.as("s"),
"s.user_id =t.user_id AND s.date = t.date AND s.country = t.country AND t.date ='" + <date>+ "' AND t.coun
try ="+ <country>+""")
.whenMatched().updateAll()
.whenNotMatched().insertAll()

.execute()

MET LR EMEARR BHAMER/ X E N ETIHERE.
ConcurrentDeleteReadException

HHLBRERMRENIREZERNXEN, SKELSEE. SR REZDELETE, UPDATED, MERGEIR{EIY &
54,

ConcurrentDeleteDeleteException
HHRREMR T RBEEMROGR, SREMEE, XUERHANMHA RIEESHERXMESIEN,
MetadataChangedException

AHERESEMEERNTHRN, BREERE., EANERERZ ALTERTABLE R{Fs{E ADeltak, A
TEHERNRA

ConcurrentTransactionException

NREAERRERMENRALEEBRNENSZ R, HRREHEADeltak, KIEANMIERMRIL
EERFERERNEERVEFRNET.

ProtocolChangedException

HEMDelt aR A RBFIRAL, MEKEXTER. BT EGKRORIEMD, HTETEFARDelta LakehR
x

3.12. ¥#45m@m

@ 88
FE TS ZDatabricksE MX&E: iF#Ii5/E

¥ ITERAZH T#EIDelta Lake

BRI R H T EDelta-Lakedy, BAiZEEEI AT & 4F 5 apachesparkillapachehivei2 it B£8R R
RLHXE,

Delta LakeBEILIBLATIRIE, BKIEAREFHIITXLERIE:
e REFRESH TABLE: DeltaRif#ZIREI&HMER, EAWEERZEANEEF5EHREFRESH TABLE,

o RMAMMRAX: Delta lakeBAIRIRFZF NN XE, HEFMAMBREIENEFHIE, B, FEEE
#TALTER TABLE[ADD | DROP]PART ITIONE{ MSCK,
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o MFLHENAX: EA—FAL, BNRUESEEMBERNEBNHENX, F
W, sparkread.parquet("/data/date=2017-01-01"), Delta Lake R EEX#M, RACTMNEZHE
PIRF RN SRR BB XXM, RENENTRBRNE, BEAWHEREFQIEEE., #:

spark.read.delta("/data").where("date = '2017-01-01"). ¥ F A X BHIFSXHHI KB L, XoJsELL N
Parquet EMFLENN X (FREEH KRR HWHERE) EREE, ANEERDIEXHEETHUNES
A& PR HIIERIE,

RBNBNRAREFBIET Delta Lakelt, NMERMTUTERIE, XERESRIEZAR:

o FHERHIRE: DeltaLakeEAEFZHTHELENRREIEZD . AANAERELNRIR, FrllSparkfis
ENESHERFMBEZATPNXM. B, BERFHIMRIY, F5BEEPNRATFEREDZXMY
BiEE. BEAEARERDHRNGSRAEFNERFHEEDeltaRh I,

o SMRIEZENSS: HIFZEfFMEfEDelta Lakeh BI%HE, BXW{TIEEDeltaRMER, BZFIntegrations,

=~ R E B Parquet BB FEEdirectory/dat a-pipeline th, H#&EEIE—NE NeventstiEk, HRIFLK

o[ LAE A DataFrameH B FE ADeltazk ., XA EEHEIE, HitSparkE®RE., B4, B LIRBRER®RE
Delta Lake, ESSHERATER,

B# ADeltaxk

1. BEIRIEANDataFrameHEHRE A T deltatg X BIFFE R
Python

%pyspark
data = spark.read.parquet("/data-pipeline")

data.write.format("delta").save("/mnt/delta/data-pipeline/")

2. Bl —"Deltaevents, %% 5|FDelta Lake B R HI 44 :
Python

%pyspark

spark.sql("CREATE TABLE events USING DELTA LOCATION '/mnt/delta/data-pipeline/')

RigAHESX

BAEMMIEREParquet £k ADeltazk :

o W3R R Delta Lake#& X H BlliE Deltazk :
SQL

%sql
CONVERT TO DELTA parquet." /data-pipeline/
CREATE TABLE events USING DELTA LOCATION '/data-pipeline/'

o BlEParquet & ik ADeltazk:
SQL

%sql

CREATE TABLE events USING PARQUET OPTIONS (path '/data-pipeline/')
CONVERT TO DELTA events
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3.13. xfEXE

@ s

#5155 & DatabricksE M X2 : RELHK

AN B T fEFBDelta Lake By B9 SR EMUE

REUEHEMNER R
MBRBEAEETOBEEAPER—1Y, HEZIEERSHNES (B, XEXAENE) , WEHZ-
ORDER-BY, Delta-LaketRiE7E BB XD HEIE, HETONERAEERIE RBXHEE.
BXEMER, BEBNZ-0rdering (Z4:EEE)

& ¥ IEH 8 57 X 5

ROl ARG DeltaRiHITH X, RERANS XTI Edate, BFEUTRE PRI EN KB EEZIRE DO XiFT
AKX

o MRFINEHRE, BAEZFAZIIETHK., HlIN, MRRIHTHRX, userdHBITUFIMNAREH
BHFD, MXE— M RFHNS KK,

o FIMARPHHEE: MREFEZNRPNLEZEDNAGB, WaTLHRIIHTHK,

B4 3 14

MREAEEEHIEE \Deltazk, BMENBNRE, SRRERREXMH, TERNREDERMEERN, X
RSN REMPRRFTEAFNZN, Mol ERENMERE, BEBRT, NERBAENXEES
ADERX M, XRAELE.

BT LAMER OPT IMIZESR L KBS .

BHRNANSTHREY

AR REEE#Deltazk, HI0:

o BERMEXPHHIEALER, HEABREBBRAS,

o MRBBESBNRIUHTARBNEMEN (MRS ERTIRE) ,

SR LM RDeltaR BN ERHER—RBRELEIZHK, EREVXHEM, EA:

o MIRERVEARS., BFFEAXMNERUTRERELNNEZHXA MR

o MREXEHBRIXHPHNAERE; MEMRERNE, BREEIKES.

o BRMBRAREFHN. EMREN, ENENHLAETHUTRSKMABRBAE,
MRAFTEENRREN, WITLIMDeltaR M BREIBEBHBATEIE, HEEMRUEERERNE.
MREFHEREN, WoJllatomicEieE k., Fl:
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dataframe.write \
format("delta") \
.mode("overwrite") \
.option("overwriteSchema", "true") \
.partitionBy(<your-partition-columns>) \
.saveAsTable("<your-table>") # Managed table
dataframe.write \
format("delta") \
.mode("overwrite") \
.option("overwriteSchema", "true") \
.option("path", "<your-table-path>") \
.partitionBy(<your-partition-columns>) \

.saveAsTable("<your-table>") # External table

X EERESFL:

BEXNEEEMREEZ, RACATERIAZ L B R M BREMSH.
ZERNIBRANAFE. MEMREIRNE, WolLMERNERERCRIBEE.
EXE—NRFEBRE. HRER, FERETEMATLULERE,

o MFDeltalake ACDESRIE, MRBHEREMW, ZRELTHEMKT,

o, MREGEZSREMIRIAXNEUTEFEMA, WaTLAERVACUUMBBREN. SH X3 SHMBRET
THE, BELMRENERER.

3.14. £Wioj& (FAQ)

@ 38
#i5E S EDatabricks EMXE: & I {65

+4 2 Delta Lake?

Delta Lake2— N FFEEMEE, T ABUEH TR OIS, Delta LakeiZ2tACIDES, T{HENTHIELIE,
HE—RLEMABIRLIE, Delta LakeE R BRI EIENZ Liz51T, FBES5Apache Spark APIREHR A,

Databricks_EBIDelta LakeftiF EiRIE T AFER BEL B Delta Lake, FHEMMANH B ZES|ILUHTHRIER
RXEAES,

Delta Lake5Apache SparkBfax &?
Delta Lakefi FApache Sparkz t ., #&XFITEEEHMFEHARFIESENMEHIES EENBARYE,

Delta LakefE A+ AR FMHEIE?

Delta Lakef B iRALHIParquet LRI EIEFRELNZFMH P . BRIRASS, Delta Lakei®ZFHEESZH
&, PARERXS R BlobfF ik B RFFMEIFIEIRR, RHEACDES,
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WMfal{E A Delta LakeiE S ##E?
R TTLAE B B © EXMBApache Spark APIR{E FDelta LakeiZ B .

Delta LakeEBEFMEE?
BAHIEN, BoJLUEESHFEPHME, Delta LakelAParquet & IS HUIBEHE X E,

O HEERHEREWEDeltak Pi3?
28, EITERSOLRERSHIES \Deltasf MDeltak PR,

Delta LakeE & ¥ EMASpark Streaming DStream APIi# {75 A\ B 3EEX ?
DeltaR3z#5DStream APl, EATEBGHTRIMIZEFS AN,

M Delta Lakely, REEUUEMRMERBEEREMSparkES?

2., (£ Delta LakelY, &8 EAFMEIApache Spark API, R LT AR DGR BEET EMtSparkE s,
ERERE, B¥deltaformat i Aparquetig =,

DeltaZk 5Hive SerDe& AL ?

DeltaRk M EEREES., 5=, Delta LakeKRMEENZ MHive SerDeS#l, BKIZAREFIIEE:

e ROWFORMAT

e SERDE

e OUTPUTFORMAT #] INPUT FORMAT

e COMPRESSION

e STORED AS

Delta Lake A FHLEDDLAMIDMLIAE?
AZFFHIDDLINAE:

e ANALYZE TABLE PARTITION

e ALTER TABLE [ADD|DROP] PARTITION

e ALTER TABLE RECOVER PARTITIONS

e ALTER TABLE SET SERDEPROPERT IES

e CREATE TABLE LIKE

o INSERT OVERWRITE DIRECT ORY

e LOADDATA

A IFHIDMLIN AL :

e INSERT INTO [OVERWRITE] #H#SHRHIE

e INSERT OVERWRITE TABLE B FEABEHETHKHE

Bucketing
ME PIEEEY 5 B 224
FETRUNCATEXR P {EFHPARTITION (part_spec) EEBHFEHNK
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Delta LakeREBEX BT EXRES?
Delta Lake R RXESMIME, Delta LakeZIFEREFINES,

I E RS KR ?
BROINXRAMRIIBEES R, BXTH, BENEHFIXD,

Delta LakeZXIHFZEHEAN, XEKREMHA?

XRREDelta LakeEHTHE, UHRRANMSIMEREEARNEALASRIRZE. B2, XHARKE

MEFEESMR (Flan, BFHAMRE—F4) , WEMBamN. HR, SBAREEURFHALEK,

FEZEREEREERZIRE,

ZEHEANNBRYERHA?

EUEXTETH, AZFUTIEE:

e SparkR

o {FF<DBR 7.2>R BRI AH Tspark-submitfENl, {EFH<DBR 7.3>R B S RAIZE{Tspark-submit #E L 3755
ZEHEEA,

o EFRMMMEZPNRSH/IHME

R T] LB IS ¥R & spark.dat abricks.delt a.multiClusterwrites.enabled AR S £ 8 S Nfalse, RZEH

B, NENERNEANDARKB R NEER,

oI #fEDatabricks Runtimez b aDelta®5?

ERMBEREEEZE: NS ANFIMERIZEL,

o YMEREN: Delta LakeMAB S HENF X EFPEMTEIE, WEBACDESFIENENREBRE., ATH
BREBREFESAEHPTERNEIE, SREXSIEIEDatabricks Runtime

o HMERIEEN: EEBXREFMH/UAKER (Parquet) HBHEEE, AFHMTRIEIN TEEREIE, X
e B DeltaE MIE S
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Databricks #iERE

4.Delta Engine
4.1. Delta Engine #fi&

Delta Engine 25 Apache Spark AN S M EEEIESI%E, RMH T —ERO9A X RGIBEIEH P HEIE,
BIEFMHEEFIR Delta Lake hHI%4E, Delta Engine (LTI ANREUBBIRIEEE, HXEBESHIERE,
MNAHE ETLR BT IRNRERXE[IT., EPFSMAEaamhiitT, REEESEDatabricks B F#iEH
BN O] $K7181X L Delta Engine INAERIIL 3L,

o B XMHERMIAMEE
o B

o BEEFMUMRE

o HAEXMHE

o [BELH

e Bloom fi&z8 % 5|

o {RACBXERIERE

o RALEVEIR LR

4.2. BEXHEBRMAMHERE

ATIIESEHEE, MBS Databricks EHDelta Lake3Z i FAEE =76 P B9 SRR BTN &L,
Databricks E#9Delta LakeXX @B &% : bin-packing®1Z-0rdering,

@ 388

HFHA B SEDatabricksE X E: B X GERMA

o AXNBUEIETRUGS, RitHBEEZLEREURNMERIKIANRRE,
o ZFAQBRE T A AMARARENN, SFENEEBETRAGSHREI,
o XIFERRMUMBNELCK, BSRMLRE.

o Databricks Runtime 7.x: {f.{t, (Databricks_ EfJDelta Lake)

o DatabricksizfTBY5.5 LTSHI6.x: L4k (Databricks EAJDelta Lake)

E48 (bin-packing)

Databricks £#) Delta Lake o] PAS/NXEHEH AR KXY, NTTRSEZPEREONEE, BTz
1T OPTIMIZE #HEMAELE:

SQL

OPTIMIZE delta." /data/events’

or

OPTIMIZE events
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Databricks #iERE

MBLEARLIE, FHERBRUEPH—PFE, VTLUERHWHERES R TEH0 A RiBE

OPTIMIZE events WHERE date >="'2017-01-01'

@ 08
Bin-packing 2 R&H, XEKEMELER—MURE HETHR, EIRETEENE,

Bin-packingdy BAR @R BHE X/NERIENEEMY, EA—EREB N XMHNTAL. A, XHED
EEEEREZEEXEKN,

Delta& 4 IS EFAMBRE, XEAKEYOPTIMZENES BETHBRANEN LN, SNASED
¥, OPTIMIZE ASXRBTEMEIBHEXER, Ak, 7 OPTIMIZE ZEIMZ FIEEEEEHRIMNER, 3t
ERRALIEREHERNIT OPTIMIZE RS I LR M AR HE 3 AKNR, OPTIMIZERVEIR [E# kR
HXEFRMO XN ERIHER (RIME. RAE. Bit%F) . Optimize statsif 8 &Z-0rdering4t it
FR. fBHEMRAENIK,

D &
fEDatabricks Runtime 6.0 E S hRAS o] H,

AT LMER "B B RSN,

Data skipping

BHIEE ADeltak Y, KBl Edata skippingfE 2, Databricks EHDelta LakeZEEHNFALER (&
IMEFIRKE) REHERNEE, BELEREdata skipping, ZIWAESEEANEE, B2, EAWHR
RFHIENGD. I T7TRERERR, BENAZ-0rdering,

B % Delta Lake7EDat abricks dat a skipping#1Z-Ordering /5 E L S BIRE), BE2R “RLRE" DY
notebook, BHIAERT, Databricks E#Delta LakeSINEB X FREM P EXHFI32FNAIHER . EoTLA
{EMtable/E tdataSkippingNumindexedColsE X B . HIME L HIRKNERIHE DB ER S XA ITEMNET
SMEFFEE

KEKFRENAITEEAEAESH. EEBRRRETXKFERFENAIHER, TTEEREN
datakippingnumindexedcolsBt & MR B K F/HFEHF, tBaTLMERALTER table CHANGE colng &2
KZ R EH5 5 A Fdataskipingnumindexedcolstil, AT IWERIHER, HREH PHENZREK
MA—DERIRBF,

Z-Ordering (B4R X)

Z-Ordering EHEF—AX 4 hHEXSE A%, Databricks EDelta Lake data skipping&54& B w{E R
TEHHAE, NIAKEL TEEZRNHEZE, NTIEZRL>EEERNEIES., NYFZ-Orderfiiz, o
PATEZORDER-BYF A Fig E EH FHIF :

SQL

OPTIMIZE events
WHERE date >= current_timestamp() - INTERVAL 1 day
ZORDER BY (eventType)
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MEEHELESHpredicateshZEFEA—1I, HEZIEEFRENEL (B, BREARANE) , BAL
BfEAzorderby,

SJLAZORDER BYRZ M EE NES HIREVSIR, AW, S1B8M—7, BHMENERERSTRE. XRE
WER R IHERFI#EHTZ-OrderingB 2 XHY, HEBRTFHERIFTRIAMAEIHER (Mmin, maxfl
count) , AEERFERR, EINREPOIEHMAFFHIBMBRESRIHERNTIE, TUERELS L&
BERIHMERINE. BXFAGR, BERERIES.

D &=

e Z-OrderingAREEH, ME—MIEERE, ZXRIBTEAEERIEZ-OrderingFr FE BT ERD .
B2, NRSHEHNEBERNE—NREZ-0rderinglI A X, BBAZHD XBIRE—Z-0rdering
BARASEEATHRE,

e Z-Ordering SARFETANMEEM T FENLEXY, ERA—ERHE LOEEAN, XK
TESEBEESHEXKN, ELAUREHAXTER, SEAAESHEERKRE.

BN, MBFRIRASHF, FEERIENICRMILIEZNIERESS (FIN, EAFZFEES
) , MOPTIMZEfEW B ESIFLER B ERNXHEX/NTESEMREE, BEE, XAZ
OPTIMIZEG £ ABWEE; EAMNKNEEETHAEEQRERIL,

Notebooks

BRMANFLERE, ESHEATNotebook:
AL L)

e Delta Lake on Databricksffi{t Pyt honZi2 Ax
e Delta Lake7EDatabricks £t Scala%ig 7

e Delta Lake on Databricksfft £ SQLE A

REXEAETDMERE
Delta Enginef2 it T — L H At fIsRIZE T L.
R MR

EBNMEEHIEN, DeltaRSEHMEMBRNRIIRA, HmSKESRE: Updating the Delta table's
stateft, TJAEEREAPTURIIXNMERE, B2, EXLETHEMNE, BuEATERMOEE, 5
FREMESIARILELIENERD, EXEERT, TR Delta RHNISHIRE LETER., XSBE
NEWIREE R R A,

A LLUEIS N Spark £1E B & spark.databricks.delta.stalenessLimit iR & A BB FFHE (FlR0 1h, 15m.
1d 73508 1 /B, 15 2EPF0 1 X) RESEXHIENINEE. EERS Esession, At ASFMEAMMA
FPMNEMEEAR, ENgBTREBELE, B, WiIEEASEHEXR, ERSBIETHNESHFEREN. ZEH
MEREHT, HEEBNEHZEAFMBEZRE, IRELTHRG, WEBERKRSEH LHEL.

AT REREGNEEREER

Delta Lake EAERIEAN Delta RMBERT, 8 10 REREA—R, XERELBAETERNSER
SHER., IRKENER , Delta LakeGAF AR AEHSONXH ( "Delta” Xff) , RREREE
FSHEUTERIRE., 1o, Mo, FIRFRIHER Delta Lake A FHITHEHEERE R PRISUIRBLIRIE,
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Databricks #iERE

s

H
[=]

Delta Lake E RS F M Hificheckpoint s,

TEDatabricks Runtime 7.2 R EERRAF, FERHINFEIHE B IESJSONT|ZE7EDelta Lake I E RS, £
Databricks Runtime 73LTSRESRAS, FIRANNRIHESFEMIEREN ., EBWIE{FEDelta LakeiZEUER
EEHR, BA:

e Delta Lake A ST B R HISONMEATRIRENF RAIHE R o
e Parquet FMEBITHAE D] AR F R BRI A IHERFAER /0

FEMRATBA—RIMK, XEMRUTTEDelta LakeiZBURMENFHMN LD REZH+ED, NMEER
LREEHNER.

EERREIPNIREIHER KT LUMERKREMdelta.checkpoint.writest atsassjsonbA &
delta.checkpoint.writeStatsassTrust. EENAERERTEARITER . NRRPEREMEE Afalse, T
Delta-Lake A 1T RIS #U4E

#£Dat abricks Runtime 7.3 LTS R & S MR AT :
2B NJSONMLEMEAHEE B ALK ISR, delta.checkpoint.writeStatsAsjsonZRiA{E Ature,

RALERLUYSONBXEARIHES (MRAREMBAMMEER/XNEANLRNZN)  HEERFNRS S
B, EEAAEHRURAENEMRBRNEER,

EXHMBERT, #EIAKRENX delta.checkpoint.writeStatsAsStruct,
EENERE O] A ER LSS, FNRE 2 RBIJSONG,

fEDatabricksizfTB 7.2 R AT ARA S, & RERJSONGI, FEitt, f1Rdelta.checkpoint.writestatsassjson
Afalse, IEZEIEENEE T EMATBT 2047

s

H
[=]

BIBNEE M ASEIR S FiRDelta-Lake BN FESM, BE, RE
delta.checkpoint.writestatsassjsonfalset] g8 = I %l Delta LakeB) E B LENES . 155 AV Rz rTEX
RUTHEXHEXNNESEE.

BERPRIHERHNE

HTERERPRESXHEESTERR (ENTARE, EEHERD—Hi) , ALFTENEGERS
& = P12 BB |8 5 5 Databricks Runtime 7.2 R BRRAKIZEM ., NMBBREEBEHRE LERARARE
Databricks Runtime 7.3 LTSS, ES R4, W o] U@L ZE A IHERJSONG iHE B R EE % 5 checkpoint sHI A,
K, TREETX—IFRFE,

MERSHFEAERTIROMAERS, WolLLERNEEEIZE Afalse, HERKELEANEALRIHER .
BNABRNXHES,

writeStatsAsStruct

false true
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° Databricks #iERE

e 7EDatabricks Runtime 7.3 E5
RA LR EAER
false ° EHHIEskipping * checkpointsfig
e 7EDatabricks Runtime 7.2 E1%
MARRESRS, REHE

skipping
writeStatsAs)s

on

e 7EDatabricks Runtime 7.3 &5

A LR ERER
e ® DatabricksiE{TH7.2K AT e {R¥r5Databricks Runtime 7.2%
o HIENEI BRMA LN FRIERNERS N

e checkpointsBJfEiR &S (W)

AERAERER S BEEMCcheckpoints

MBLENEAURTERARRBEERER (BRERE—HHUR) , WITLLETETU FSOLSERE
PEREA:

SQL

ALTER TABLE [<table-name>|delta." <path-to-table>"] SET TBLPROPERTIES

('delta.checkpoint.writeStatsAsStruct' = 'true')

N R R A{#E A Databricks Runtime 7. 28 EERAREIEIE, NARTUETREUTEEMERKERESS
NFEIR :

SQL

ALTER TABLE [<table-name>|delta." <path-to-table>"] SET TBLPROPERTIES
(
'delta.checkpoint.writeStatsAsStruct' = 'true’,

'delta.checkpoint.writeStatsAsJson' = 'false’

)

ZIENRAERITEMNREINERPEA

Databricks Runtime 72R BRRAFTHNEERSEATLHRITEBILE R, NS T XIDatabricks Runtime
7.3 LTSStk ., EPR IEIE{TDatabricks Runtime 7.2% ERARABIEEE S A\Delta, TJLMERAT
upgradeT ableProtocol/5 i F K Deltazk :

Python

from delta.tables import DeltaTable
delta =DeltaTable.forPath(spark, "path_to_table") # or DeltaTable.forName
delta.upgradeTableProtocol(1, 3)
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Databricks #iE A& o
Scala
import io.delta.tables.DeltaTable
val delta = DeltaTable.forPath(spark, "path_to_table") // or DeltaTable.forName
delta.upgradeTableProtocol(1, 3)
gL
M FAiZupgradeT ableProtocol/5 55 oI B Lk iz fTDat abricks Runtime 7.2 R BRMANERBEAE, HA
IERRATEN, BB EEXBFEREAARE., EoTLUEE E FDatabricks Runtime 7.3
Fol@xER=ERZ LML,
ARKRENEFBRAE, EARFLIVE
SF'delta.checkpoint.writeSt atsassT rust '#1'delt a.checkpoint .writ est at sassjson' .18 &
TREE T MMIEARR MRAB Databricks Runtime, EUMYARAF 45 S 28X B f R BIZaNEE R,
Without Protocol Upgrade With Protocol Upgrade
Databricks Data.bricks Databricks Databricks Data.bricks Databricks
Runtime 7.2 Runthe /3 Runtime 7.3 Runtime 7.2 Runtlrlwe /3 Runtime 7.3
RUTHE ﬁgizg; RESMA  RUTHES ?ﬁzﬁg RERIRA
] —o HRmS = ] _ HRmS =5
58 58
Databricks
Runtime 7.2 REBIK REBEK REBEN ReeER SR REBHKR REBEN
RLAT 2B bti3 # # Be8 # #
BRMERE
Databricks
Runtime 7.3 BEERIERE B ERIERE
7»1-\_ PA=] | m\\ ;E) N \Ab 4 ,..\\ ,E) <
RESIRA i;ﬁﬁﬁ]ﬂi f;;ﬁ BRT ’Eiﬁ%opt- g;;ﬁﬁﬁﬁ f;é BRT ’Eiz'i?%Opt—
BOIEEN Bt in (1) - in (1)
BE
(1) ‘REXRE 1t delta.checkpoint.writeStatsAsStruct' = 'true'
SHEAARE RO NEB P S A Databricks Runtime 7.2 B RIRANHE SR URS IR BIE
TR, XBIHEEXIDatabricks Runtime 7.3%% 5 288946 . EFH1EIE{TDatabricks Runtime 7.2 % E1EIR A
&85 \Delta¥k, TJRMERupgradeTableProtocolfsi&FH4kDeltazk :
Python
from delta.tables import DeltaTable
delta =DeltaTable.forPath(spark, "path_to_table") # or DeltaTable.forName
delta.upgradeTableProtocol(1, 3)
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Scala

import io.delta.tables.DeltaTable
val delta = DeltaTable.forPath(spark, "path_to_table") // or DeltaTable.forName
delta.upgradeTableProtocol(1, 3)

D &

M AiZupgradeT ableProtocols 3% oI By LE iz 4T Dat abricks Runtime 7.2 BRAR AR EEBE N LR, X
BEREATFEN, Flt, BNBEVNERIFEIES FRE, Eo]LLED#EHDatabricks Runtime 7.3
SIEERNREREREHX LML

e Databricks Runtime 7.x: CLONE (Databricks_E&JDelta Lake)
e Databricksiz4THY5.5 LTSFI16.x: CLONE (Databricks_EBJDelta Lake)

FHEJE (FAQ)
HHAOPTIMIZERZ HEIEG?

OPTIMIZER{E/R N T 2 SparkfENL, PAEE T E48 RN SR/ (FETLUEENIT Z-0rdering) . HF
OPTIMIZEfTHIR BRI B EGH/NXHE, REBRERTIFS/NE, REHIREAEEN. BAit, Z
OPTIMIZER{EAR S BIIE T,

b4, =47 OPTIMIZE (4552 ZORDER) REFEFMERMAS BHIRIE, WEDatabricksEE1IZT0PTIMIZE
RESFATMBHEIE, WEEEXET (LDeltaRE2iR) KRNI Delta-Lakeiit, % F HIDelt agk MKt
T, EAMMNRINRERFRLEEEE, AR TRAFRFRNESEL,

/5, DeltaLake= BEIWERTXBEARNXG (LILEFIE T OPTIMIZE #1F) HSKIHER., XEKEMN
DeltaXHiZEVEN ALER, T ZEHNT KR EFIZITT OPTIMIZE 1RE

BMNiZZAME—ROPTIMIZE?

SEFIBTOPTIMUZERSAREY, MAEFMMAZ ARFTERNEGNE, NRFERGEFNRLAFEGN
g, WNBEMEMIEZIT OPTIMIZE (REFREME, THFRERSHNMA) . MREMAKEK, NZH

DIBITIRE,

BT OPTIMIZE (Z#HEIITEM ZHF) NREIHXBEHA?
XA MEEE R AT A E Parquet FRBFHIEH CPU BRERIRE,
NFXETIERR, BIWER F & Fsv2 K51,

4.3. B itk

"B R—HTENRE, TJAESRE A\Deltak B ER/NXH, EEAIRPIAFVOERFTNE
HEANRREHEZNGFL. BRHRNEEUTERTHIIEM:

@ s
EHAA BT SEDatabricks B MM E: Bifitik

o MIEHWAM, TLURRLAHPHIER
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e MERGE INTO 25 ADelta LakeB & ik /5%
e CREATE TABLE AS SELECT E{INSERT INTO2 & FHEIR/E

Bl L8 TIERE
BHRCEER RN RUSANEHESE.
RS A

Databricks® F LREIBE M Apache SparkA KA/, HE2XABNEANXE H128 MBXH, XE—
EMKAN, FETESESIEERTENS

B & K%

BRXBEANZG, Databricks&i S ENXNHER I LUIS—FEYE, HiziT—HE OPTIMIZE fEN (XHEX/NA
128mb, MARIGB) , MEH—FEHEIRS/NEHNT KB,

Traditional Writes Optimized Writes

( Executors ) é Executors )

LE )

\ J

[ @6 ﬂﬁ C][ﬁ & (6| o |a ]
Partition 1 Partition 2 Partition 3 Partition 1 Partition 2 Partition 3

\ Files in Delta Tables Y, \ Filesin Delta Tables y,

A%

Bt BEHX S ENDeltaf T E . BTk Etable/Etdelta.autoOptimize.optimizeWrite=true,
TUREBRMUBEAN, B, {RigEdelta.autoOptimize.autoCompact=truel A5 B&IESE.

NFREER, BT
SQL

ALTER TABLE [table_name | delta.” <table-path>"]SET TBLPROPERTIES (delta.autoOptimize.optimizeWrite

=true, delta.autoOptimize.autoCompact = true)
ABRFABFEDeltaREE A 7 XLIEE, FIRESQLECE :
SQL

set spark.databricks.delta.properties.defaults.autoOptimize.optimizeWrite = true;

set spark.databricks.delta.properties.defaults.autoOptimize.autoCompact = true;

4k, WoTLMERPATEEASparkaid 8 BMEZRXH N INEE
e spark.databricks.delta.optimizeWrite.enabled
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° Databricks #iERE

e spark.databricks.delta.autoCompact.enabled

sessionBCEMETREMN, EEOTUEFMIZH AN ERERSFERARXEINE,

O B E R MAFIE
AR XA AR H BRI RERIER,

HAEBN RUBEANEERAREMESEANFRRSHLEELE. XOJLUETEDEANRSH4#KE
I, MASHEUASHHKE.

MU ANERREBIRERNDREMEKshufflingdlz, XMRNEBRSBEIINNER. ER, BAZRED
RENELRKFTMREhUflingBI MR, MRARXE, WEBHER, SHERBIRS.

far B A

o ANEWAA, TLUEZNAHPHER

o L{EFIEMMERGE. UPDATE, DELETE. INSERT INTO. createtableasselect&SQLay< i
ol B3R

o HEANNHUBXETBRE, HEFMEMAMSHRTIH,

o H{HEAspotLAIET, spotiMERIEE, EBAMATREK,

B & E4%

BMERERNBEAZRZELRE, HEAENTEANER LASIET. XEKE, URRAABERRIESE
Lake 34TE N, SAEIENEA OPTIMIZE , M OPTIMIZE MNR{RERB&ESS, NI AMKIZIER.

OPTIMZES B EHEARR, AFEAESANERFET, MURMNYEHEEET TR, EEEBUTE
Iri:

e Databricks A& iEHH E i ELEEZ-0rdering, E}Z-OrderingttREFZEERBZ,
o HIELS (1 GB) £HE/NGOPTIMIZES 4 (128 MB)

o BNEHRBMEF—AGTRNIK, XESRKERDFAESR. AEDXNHERRIEEHCHER
HRNMEL, MRENSEHFTESHNCPU, HRaIUMUESHNTK,

farB mA

o MAEHRM, HPERAMHEHEZMH

o AME ERBEMEIOPTIMZER A IS

o] B3R i

LHEMEARFIUERNNTHER. 6HF. ERSACSREN, BENENERTHESSEREEVNES
MR, MRATFESHRENEHERY, MDatabricks A KM Fid E45

THEREBRA: RXSIANSHAMBRIER

B TERBRESE —PEREBT24/7TRALEFEWSIALGE, 5—1MEEES/NN. SXIAIGEBTIRUM
PRECEFH—HIER ., M TFXTAA, DatabricksFiAE:

o EXRFHIEMOptimzedEN, £
SQL

ALTER TABLE <table_name|delta. table_path” > SET TBLPROPERTIES (delta.autoOptimize.optimizeWrite

=true)
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Databricks #iERE o

R T ABBARIR S NI E0E LUK M BRAN B W B KN B R Y o
o FEHITMMRIEMBEW EFERUTIRE, fEsessionkBIER "B ER" .

Scala

spark.sql("set spark.databricks.delta.autoCompact.enabled = true") XA UEBNINRDEEX 4. HTFER
ERBRERERZEERER, ALLAIURERESS RN,

REJUEBIRDPEREM ., BTEREMNRAENZELEN, BLJURERESSZ RN,

EREE (FAQ)

EEEMMRLZ-0rder X2

BRI N4 RITELE . EARRZ-0rder3iff,

EEEHNRARIKENZ-OrderX #4152

"BEA W BRIEZ-0rderfI3 M, BRI E .

MRERIERENXLERAT "Bai4” , HEAHRESE5RUEPR, ROTHESKKIEG?
2., SHANMUEMNSSPRERRE, HERIEREREIERET,
OPTIMIZEMNRAEXR LEAT AN ATIEE, REFTEREW?

SFANKFI10TBHSE, HATEINEHLEIRITRIOPTIMZES T, LUE—SEBEHE, R DeltaEiTi
&, AF BRI ARZIEE Z-0Ordering, BrRAE{ A RZE E OPTIMIZE...ZORDER BY EHHiziT1EA

4.4. B I EZFMAMERE

DeltaZZ 183 E FHIRIR D B EFEE R ET RN A ERE DS BITEXE NI ARMMRHIE LR, 84FE
MERMBREGN, $EHASENEE. RABEAMNESEN EIREIE, NMEZRSEERE.,
@ 88
HHARB TS EDatabricksEM X E : BT EFMIAIERE

Delt afZ 77 2712 BXHDFS . OSSR PfParquet 4, EARZIFEMZMHEMETL, WCSV. JSONFIORC,

D &
DeltaZF1&F TG Parquet X4, H B AR RFDelta Laket& = 89344,

DeltafllApache Spark&E#F
Databricksi2 it P X R ETF: DeltaZfZFApache SparkEF ., X 2EfP B AYISAE:

o ZFHNHIIFEXRE: DeltaZFEITRIENAMEIAR, EUJLURESSMNEBNMEE, ERERTHEMHE
BFEBNER, SparkEF ol IEHEMFEEHIENERURParquet LASMIAETL (FI70CSV, JSON
HMORC) fFfEBIEHE.

o MEEE: DeltaRfFhFME VAR SparkE 7 h IR R EAIREREE R, XZRE NDeltaZFEATN
NRESE, FURERIBLHEE, NWEEREIMNMROCBERRTH-SLE,

> MAYRRA: 20201222 92


https://docs.databricks.com/delta/optimizations/delta-cache.html
https://docs.databricks.com/delta/delta-faq.html

Dat abricks Runtime5| - Delta Engin
e

Databricks #iERE

e B SFaEF: BADeltaZFHN, DAMEREFRENHIBEENRFIMNIEFTD, XMIEETEE
B, AEZEAREE. BR, ETERBEIEMMZIERETD, tJbifEHcachend (BERLEFHIEN
F&) . EASparkEZH, DAFNIEEERFNRNENA,

s HBE5ETHEF: DetaBFEREFMEAMBEE L, XEMASMNSparkd NEMIRETSHARE. B
FHRESEENSEEURE, DetaBZF IR HBE#HE L, MASKEMETEREF N, 8
&, SparkEEFFERARE.

QD x&
& 7] A By {sE FA Delt aZE = #0 Apache Spark&E 1z,

WE
TERLELE T DeltaflApache SparkiEZ2 BN EEXS, UESEZRREETLFRANIR:
hae Delta &% Apache Spark &7
_ (=L \: .
e ot A paemen blocks BERRTH#H
ERNE WASBFIEAM X4 R Gt - Z4EEa {F{TRDDEIDataFrame,
Parquet®.
: BT, E—KEEN (NRRE . . s
fib & TES) . FiT, BEFLRMRB,
iRy Lazily. Lazily.
BEIES CACHE 7] SELECT .cache + RIS EFIRIE
#0.persist.
BN ERSERSNEZER, &8 N
Bl M KT LR, s eI
IRE EERUXHGELNN BT, EFNE PALRUA X BEh#4T, fERunpersist

R FEINIT, FHRT,

Delta ZEF—H 1%

DeltafR 7= BN B S S M BREIE XXM, HHEMMEREANS, BaAUSN, BRAMNRELIE,
MEREREEFHIELR.

Delta B FS BN EFRECHEBRIBENNE. FAEKIENEZERSBESARHMNEFTERLE.,
{EMADeltaE?F
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e

EfFADeltaE 7, BERBESEENEZDelt B F MR TIEEEXE,
Worker Type @
13.xlarge 30.5 GB Memory, 4 Cores, 1 DBU &

Storage Optimized (Delta Cache Accelerated)

13.large 15.3 GB Memory, 2 Cores, 0.75 DBU
v i3.xlarge 30.5 GB Memory, 4 Cores, 1 DBU
13.2xlarge 61.0 GB Memary, 8 Cores, 2 DBU
13.4xlarge 122.0 GB Memory, 16 Cores, 4 DBU
13.8xlarge 244.0 GB Memory, 32 Cores, 8 DBU
13.16xlarge (beta) 488.0 GB Memory, 64 Cores, 16 DBU

BOANEHDelta®E?, HEEARSERITED RMEMNAMSSD E— ] HEE,
BXEERR, B21 "kKE&DeltaRF” .

ZERENTE
ERHLEBEECNRRETE, BEAUTEE:
SQL

CACHE SELECT column_namel, column_name, ...] FROM [db_name.]table_name [ WHERE boolean_expressio

nj

BERFEALGSAMITEEEADeltaZF (MEEEXFRANEENES) . ER, HEFE—BNEN
MHRERY, EORESBMEY.

BEXTRANESFMER, BESD
e Databricks Runtime 7.x: CACHE (Databricks_EBJDelta Lake)
e Databricksiz{TB$5.5 LTSHI6.Xx: CACHE (Databricks EfDelta Lake)

BispeltaEfz
WO ATESpark Uy “F6E" ETM RPN ENMRITHR L EDelt a B FR HETRE,
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Dat abricks ¥#& R
e

Storage
Parquet 10 Cache

Host Disk Usage Max Disk Usage Limit Percent Disk Usage Metadata Cache Size Max Metadata Cache Size Limit Percent Metadata Usage
10.0.131.228 1021.1 MB 1024.0 MB 99 % 7.9 MB 128.0 MB 6 %

10.0.133.97 1022.5MB 1024.0 MB 99 % 7.9 MB 128.0 MB 6 %

10.0.250.163 1021.6 MB 1024.0 MB 99 % 7.9 MB 128.0 MB 6 %

10.0.253.229 1022.4 MB 1024.0 MB 99 % 7.9 MB 128.0 MB 6 %

Total 4.0 GB 4.0GB 99 % 31.6 MB 512 MB 6 %

Data Read from External Data Read from 10 Data Written to 10 Estimated Size of Repeatedly Read Cache Metadata Manager Peak Disk
Filesystem Cache Cache Data Usage

12.3GB 19.8 GB 10.1 GB 20.1 GB (62 %) - 20.1 GB (62 %)  236.1KB

HTRNHEFERRXE00%E, EFEEERMBERFREIRVERANEEFERE, DEAFHIEBLZE,
EEEDeltaE?E

DatabricksZ2 IR A LB IE R EFMERN TR FLAIRE, RSP EEXIDeltaZF BT T &
kE.,

BEEHBERAR
EREDeltaZFNAER TED REARMEME, BESHCZREEEU T Sparkit BiRE
e spark.databricks.io.cache.maxDiskUsage -B 1N R A EFNHIEREN#EETE (UFTHHEA)

e spark.databricks.io.cache.maxMetaDataCache -B M F RAEFENTHIRRBN#HETE (UFETH AR
i)

e spark.databricks.io.cache.compression.enabled -EZ IR E S N A ERE N F0E
INI

spark.databricks.io.cache.maxDiskUsage 50g
spark.databricks.io.cache.maxMetaDataCache 1g

spark.databricks.io.cache.compression.enabled false

B DeltaE 5
EERNEZADelta®®:, BIET:
Scala

spark.conf.set("spark.databricks.io.cache.enabled", "[true | false]")

4.5. BXHEH

X MESS (DFP) TILAEERSDeltak LS EWMIMERE, X TFIENRERHIES X LHIEE, DFPA
HAM. DFPXIMAENZINERE Sclustering#0iEHEX, R LLEE BEMZ-OrderingR & A DFPEIINEE o
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Databricks #iERE

@ g
EMAAB TS EDatabricksEMXE : FHAMHEE

BXDOFPI SEBRFNERMAL, B2RTE DT XMHETDelta Lake LHYRESOLE I,

D #&
fE£Databricks Runtime 6.1 E S hRAF o] A,

DFPH LA TR Apache Spark®it & ik iz 4l :

e spark.databricks.optimizer.dynamicPartitionPruning (ZIAMENtrue) : IBRMIAEE THDFPIT B E
BirE, REHNfalselt, DFPIEELM.

e spark.databricks.optimizer.deltaT ableSizeThreshold (2XIA{E7 100000000027 (10GB) ) : RRE
RN i it & DFPFT & BDeltaR BUR/NK/N (BAFETABM) . NRERN HAZRRK, TREAEBEKT
TiEss, BATTARBRMIAEENE, B3 @17DESCRIBE DETAILtable_name&s€, fAEEEsizelnBytes
5, TTLA#EDeltak IR/,

e spark.databricks.optimizer.deltaT ableFilesT hreshold (ZIAE1000) : FRREREIR N infit & DFPET S
BIDelta®RBIX 4., HRENHERSSHXHL FHEN, DPPASEMA, ME—NMERIABLNXE, BB
AT RERE1S /S FAADFP, ®i3iE1TDESCRIBE DETAILtable_name®<, AFEEnumFilesdl, TJLAE
Deltak IR/,

4.6. RBER

FHRBEINEXTRNEEESSHASSHAMNEXIEEHEE, Databricks EHIDelta LakeSz #F & i
B4R 5: SerializableflWriteSerializable,

@ 308

HFMAN BT S EDatabricksEMXE: REEHR

e Serializable: &ENFEBER ., EHRERNENRENFEEZREZTFIK. REF -1 HITFI
—RPT—IUREE, BERSRPATERNSER, WalHiTXERE, STERE, BTFISEHE
ERPHFITEHEE,

e WriteSerializable (2Xi\) : BER7kSerializableff, BXBWRERBNRIE (MIEEER) 2aIFIIL
B, B2, XMALRBREERS, WriteSerializable2 BUANRBERS, BAXNKSHENREM
=, EEE-BMENTANZ BRI RIFNTE,

FEULURAT, Delta RMABRITRESRARIERIATNRIEFIAE, IREAUELRFRLEHLS
AKSHREHRST (FIa0, BIEXFY) , BMERLIERERYREXZERRN, EERRYEXZHTHRITH
(EHMER, SNZBURIM) . BERIEXMENRHER, HRBERBBERIRENSerializable, PAEXLE
ES P

BERZS R
A LAEFEALTER TABLEG SR B R BRI,
sQL
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Databricks #iERE

ALTER TABLE <table-name> SET TBLPROPERTIES ('delta.isolationLevel' = <level-name>)

Hh<level name>2&SerializablesfWriteSerializable,
B, EBREREMBRIAWrteSerializableE ¥ HSerializable, &i51T:
SQL

ALTER TABLE <table-name> SET TBLPROPERTIES ('delta.isolationLevel' ='Serializable')

4.7. BloomidjEsE & 5|

BloomfilterR5|R2— AT BNEIEEN, BARFEEENS EHEskipping, {2 FESERXA
BNF K&, bloomfiternBE FEBRHIEESEAEXM T, HECIREEXMT, HEREXMfalse positive
probability (FPP) #H{T#1E,

@ 308
FHR A TS EDatabricksE WX E: BloomidiEZE 5|

Databricks3z 35 X 44k Bloomd E28 ; B MEUENAEI D] X EL— Bloom fFiEs &R 3|13, BN G2
g, Databricks&t@ZERSIX MY, HENERSIERZIXGoIRESHURMIER TN A S1EBZ XS, MR
| AFEEHAR AT HHFIE XBloomidi§ss, NDatabricks&—EHiEEEERE .,

Bloom fFiESRMA/NHWEIRE: NEBIZET Bloom HERNELTHNNFETE, URNHERN FPP, FPPi
€, 8/ cxEANNEEE, efERENEs, ERNEUMEBEZELEEEZ. THEEEIE, #

w, FPPA10%EY, BN TEEESAL,

Bloomid g8 R 5| 2B ENMTHARESEParquet XX, R3|FMESKIEXHHEXN _delta_index FER
th, BERASEZAN index.vl.parquet BIEIESHEHERIBIZFR, B0, HEESH

dbfs:/db1/data.0001.parquet.snappyfi &353R
dbfs:/db1/_delta_index/data.0001.parquet.snappy.index.vl.parquet,

Bloomi¥ i€ XIHEEGIUT (M) HUIEXEMT): byte, short, int, long. float, double, date,
timestamp#string, A< Bloom fFEES RN NULL (B, B Ib4Ea5 NULLAE 5% B9 5 1E 25 40 5 B BN XX
4, Databricksszi% A T#IEIENFESS: and. or. in. equalsflequalsnullsafe, #EFIARZEBloomiFik
%EO

fic &

INE R T/EABloomidiR2E. EXEMBloomidiEss, BRIIERA
spark.databricks.io.skipping.bloomFilter.enabledz & i& & M f alse,
tl7ZBloomid g R |

EEERBDAFKIENES LR FIEYIE 75 )% Bloom fFiEsE 25|, 15FEHcreatebloomfilter
index DDLiEG], #ltN, PATiEAIES sha 6l Bloom fEiEe8 &38|, H7EFHIS% FPP 0.1 1 50,000,000 £
AREER,

SQL
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e

Databricks #iERE

CREATE BLOOMFILTER INDEX
ON TABLE bloom_test
FOR COLUMNS(sha OPTIONS (fpp=0.1, numitems=50000000))

e Databricks Runtime 7.x: CREATE BLOOM FILTER INDEX (Delta Lake on Databricks)

e Databricks Runtime 5.5 LTS and 6.x: Create Bloom Filter Index (Delta Lake on Databricks)

i iRBloomid iE 28 & 3|

EENERHEZN—AY P HRERFFE BloomidiEss, 15EHADDLEE, #I40: DROP BLOOMFILTER INDEX
sQL

DROP BLOOMFILTER INDEX ON TABLE bloom_test FOR COLUMNS(sha);

e Databricks Runtime 7.x:
DROP BLOOM FILTER INDEX (Databricks_Eg9Delta Lake)
e Databricksizf78¢5.5 LTSF16.x: Drop Bloomifikzs 2 5|

Notebook

AT NotebookiE R 7 t{a E X Bloomid &8 &R 51 R & “needle in a haystack” &if],
Bloom{i#i% 28 & ~RNotebook
NotebookgtiE itk : Bloom filter index demo

4.8. LACTEIRMERE

Delta Lake on Databricksa] {44458 Bl #IskewiE# ., RangeiEE ML ERBENEGENHTEE, Skew
EETLUE I skewiR REBEM. BERHUTXEUTBUARSF BXLEEERA:
e Range Join optimization

e Skew Join optimization

@ 08
FMR A TS EDatabricks B X : LML

4.9. AL EIEE KR

Dat abricksf# FAERE XL B S B R 40FN DataFrame RIERIMERE, BSUTXE T BINQ AR ER XL
MUNS MRS R EIERE:

e Higher-order functions

e Transformcomplex data types
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e

Dat abricks #4ERZE

QOFY:
EAR A TS EDatabricks EMXE: IR K
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