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MERGE INTO

USING

ON

[ WHEN MATCHED [ AND ] THEN ]

[ WHEN MATCHED [ AND ] THEN ]

[ WHEN NOT MATCHED [ AND ] THEN ]

where

DELETE |
UPDATE SET *
UPDATE SET columnl = valuel [, column2 = value2 ...]

INSERT * |
INSERT (columnl [, column2 ...]) VALUES (valuel [, value2 ...])

e 72451 % 8 > T MERGE DERAERIERUEL L D, 7 RLRAREDI—HIER
HIRFIT D, BONCEILT ST A3 (scD) T—TILE. BIFED
- EFRI-—TOmMADIFHFUWNT RLADFT—TILWEdELET, IRTD
FUWT RLRAZEXA>I—HF—T)UIC MERGE §B(C(E. RDLDICEITUET.

MERGE INTO users USING
updates
ON users.userld = updates.userId WHEN
MATCHED THEN
UPDATE SET address = updates.addresses WHEN
NOT MATCHED THEN
INSERT (userId, address) VALUES (updates.userId, updates.address)

BIFEOI—Y (972405, MATCHED 4)) (CXUTIE RLAFIZEHFL. FiR
d—4 (97405, NOTMATCHEDA)) (X U TIEFIARTODIZHFALET., TBD
F—AEIFDOARMMELT—TILDIBE, Delta Lake (FEHET BT 7 1 ILDIH =55
AATEHI B/, O Delta Lake MERGE 21E(d/\—F ¢ > 3 >OF—TJ)L 2K
FEZIDIRDBAMTER DRSNS DFET . EAMNICIE. Delta Lake D
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MERGE T1—RI—RAZGHRIL

GDPR [C K DT —H DHIER

F—=H LA IHNDT—FICDWTGDOPRD ENSNDIEF] KIEZBETFI D E
(F. SN EBETESHDFERA. ATOLDSC. —EIMSAT KFIRUE
IARCDI—F - DD I— ROFI THERRAT 21— 3 T REE
TEFE9,

MERGE INTO users

USING opted out users

ON opted out users.userId = users.userId
WHEN MATCHED THEN DELETE

F—=ANR—ANSDEET—SDiER
BIFDOXSIC MERGE 8 EFERALU T, AT —IR—INSEMSNEZIANTD
F—AOZEE, F#. HIBR. IEA% DeltalLake T—JILICEEE(CBRETEEY.

MERGE INTO users USING (

SELECT userId, latest.address AS address, latest.deleted AS deleted FROM
(

SELECT userId, MAX (struct (TIME, address, deleted)) AS latest
FROM changes GROUP BY userId

)

) latestChange

ON latestChange.userId = users.userId

WHEN MATCHED AND latestChange.deleted = TRUE THEN

DELETE

WHEN MATCHED THEN

UPDATE SET address = latestChange.address

WHEN NOT MATCHED AND latestChange.deleted = FALSE THEN
INSERT (userId, address) VALUES (userId, address)
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ANVU==20IA4T7S5A4 >h50tzy 3 VieiOEH

ARI=Z2T AR FT=INRALTNWBDBET. ANU—ZT AR NF—FZYvI 3
AEU. BY23>2%A>OU A H)IVICESR L Thelta LakeT—JILICREF LIZWMEE(E.
Structured Streaming & MERGE @ foreachBatch AU CINZRIATEEFI,. 2&xE &1—
H—DFEFHENzty S 3> EHkZETE 9 B Structured Streaming DataFrame "33 & UET, UF
D& SIC DeltaLake T—TILICIARTOEY S I OEHZBERAI DA NI —Z2TOTUZMIET
BTENTEZEYT (Scala) »

streamingSessionUpdatesDF.writeStream

.foreachBatch { (microBatchOutputDF: DataFrame, batchId: Long) =>
microBatchOutputDF.createOrReplaceTempView (Yupdates”)
microBatchOutputDF.sparkSession.sqgl (s””"”

MERGE INTO sessions

USING updates

ON sessions.sessionlId = updates.sessionId
WHEN MATCHED THEN UPDATE SET *

WHEN NOT MATCHED THEN INSERT * “7”)

}.start ()

% Batch & MERGE DFEMEZEMNCDULNTIE, Notebook (Azure|AWS) ZSBBL TS,

ToftidUY—2X
- Bhitt h—72 (EhiE)
- Bt ~—2 (EhiE)

- JOV
- BiH :
o 41 b—27 (EhiE)
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Python API ZfEA U I
Delta Lake T—TJ ILICHITS
T I TERIEDSVY UPSERT / DELETE

CDETI(E. BRI S bDZFIADHRT, DeltaLake M Python &FTL LY Python APl Z{EF
BHEZTEVET, T—HFDT v ITH— MR, 1L RSNILZFESEEHWNW -3 >0
F—HDBWEDE, HLV/—23>2% VACUUM LTOY—> T v I I3 5EEBNTULET.

Delta LakeDFIARAMA S =

Delta Lake /\W&r—=(&E, --packages AT 3> %&EHALTPySpark N5 > XA M—JLT BT
ENTEET, CDOBITIE. Apache Spark T VACUUM T 7 1)L & Delta Lake SQL N> RD
EITHEEBTELUE T . BULTERDT. UTOREBEICUETD.

spark.databricks.delta.retentionDurationCheck.enabled=false

CNEFERALT, T4/ b0 7 BEIOEFHEB I D EBEWEB I 77)L% VACUUM TE X,
FE  CNUESOL OY > RVACUUM ([COIHMETT,

spark.sqgl.extensions=io.delta.sgl.DeltaSparkSessionExtension

CN#EEF U T Apache Spark AT Delta Lake SQL N> RZEBMICUET . il Python E/z(&
Scala APl FUOH UTIImE D D EH A

# Using Spark Packages
./bin/pyspark --packages io.delta:delta-core 2.11:0.4.0
—--conf “spark.databricks.delta.retentionDurationCheck.enabled=false”

—--conf “spark.sqgl.extensions=io.delta.sqgl.DeltaSparkSessionExtension”
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Delta Lake ?"—ga)ﬁﬁa}ﬁaftﬁﬁ /departureDelays.deltas$ 1ls -1
CDZFUATIE RITABTS Flight Departure Statistics DS 4ERK =417= On-time
Flight Performance & /z (& Departure Delays 7 —&tw h&FRLUET, CDFT—H
Dl E LTI, 2014 Flight Departure Performance via d3.js Crossfilter ¥,
GraphFrames for Apache Spark™ %&£ 7= On-time Flight Performance PySpark T

_delta log
part-00000-df6f69ea-ebaa-424b-bc0e-£3674c4£1906-c000.snappy.parquet

. R part-00001-711bcce3-fe9e-466e-a22c-8256£f8b54930-c000.snappy.parquet
— S o Ay — =
TRy MEHIHAD T ENBIEHF T part-00002-778ba97d-8908-4942-a495-5£6238830b68-c000

.sSnappy.parquet
part-00003-1a791c4a-6£11-49a8-8837-8093a3220581-c000.snappy.parquet
# Location variables

tripdelaysFilePath = “/root/data/departuredelays.csv” ) )
RIC, T—FZ=UO—RUEI, SED DataFrame (& Delta Lake (C/\w O TP v TS

pathToEventsTable = “/root/deltalake/departureDelays.delta”
ncuwnxE9,
# Read flight delay data
departureDelays = spark.read \ # Load flight delay data in Delta Lake format
.option (“header”, “true”) \ delays_delta = spark \
.option (“inferSchema”, “true”) \
.read \

.csv(tripdelaysFilePath) £ t(“delta”) \
.forma elta

.load (“departureDelays.delta”)
JR(Z Departure Delays > —4 17w 7% Delta Lake T—JILICRFLET . CDFT—

J)L% DeltaLake A AL —(CRFI DT ET. ACID RS5O 3> NyF/ # Create temporary view
ARNJ—==20D88. d14 LA RSNV EDHEEEFIHTEALDICTIANZET, delays delta.createOrReplaceTempView (“delays delta”)
i Bawe fldshe delay caia dabe bPelis Lale fowdel # How many flights are between Seattle and San Francisco
departureDelays \ spark.sql (“select count(l) from delays delta where origin = ‘SEA’
S and destination = ‘SFO’”) .show ()
.format (“delta”) \
.mode (Y“overwrite”) \
.save (“departureDelays.delta”)
count(1)
COF7TO—F(H@BHED Parquet T —FDIRFSECUTHS D, |
0 1698

format (“parquet”) DRIDDI(C format (Vdelta”) ZIBEIDZEICRDET,
BRERDIIT7AIZAT LERTHDE. Departure Delays Delta Lake 7— ') LF
[CYERRESNTZ 4 DD I 7 AILDHD Z ENDOMDET,
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ST PNIVRYS IS RMTEDITSA MEFANTHELL D, DT —H

Y hTE 1898BDTSA bAHDET,

Delta Lake AND- > J L —RAZ#

BEFD Parquet T— )L EHIFEDIBE. TDIF T Delta Lake X (CEHR T DAL
NHEDEIDT, T—TILEESTMIBINEIIHDFELA. T—TILEZRITBIC
(F. UTFOONYY REETUET,

from delta.tables import *

# Convert non partitioned parquet table at path
deltaTable = DeltaTable.convertToDelta (spark,
“parquet. /path/to/table”)

# Convert partitioned parquet table at path ‘/path/to/table’

and partitioned by integer column named ‘part’
partitionedDeltaTable = DeltaTable.convertToDelta (spark,

“parquet. /path/to/table’”, “part int”)

2514 MF—4S DHIER

RDT =LA OF7=TILBT—FZHIBFTDICE RDKDICUET,
HIBR LI MTZE S ERVWT—TILD S IR TDT —5F%Z&EIR
CHIDOTUIICEDWNTHLWST—TILEVER

. TDFT—T )= HIBR

. FROKFREGRDIZHICFH LW —TILDERIZETDT — T ILVEAICEE

Delta Lake Tld. CNSDFINEZE TN TEITIDROD(CDELETE RF—FAZ

ZERTIBDCET. COTOCREEHELTEET, CNERIZHIC. B<HE
LI035 hOREZICEIBELIZTI S b (BE<0) ZINTHIBRLTHELL D,

s W N -

from delta.tables import *
from pyspark.sqgl.functions import *
# Access the Delta Lake table

< databricks

‘/path/to/table’

COERHIMMENRS AT LATERLIZEDTY

deltaTable = DeltaTable.forPath (spark, pathToEventsTable
)

# Delete all on-time and early flights

deltaTable.delete (“delay < 07)

# How many flights are between Seattle and San Francisco
spark.sql (“select count(l) from delays delta where origin =

and destination = ‘SFO’”) .show ()

count(1)

0 837

‘SEA'

EXMEEEL KD BMEZ IANTHIFRULIZE (SNICDWTE>ETFTHUSEHBAL
FY) . BEEDTTUNMBONBLIC, 7 NUDSH >TSS XACHEF

THFEI D GBTEDELEENHDET. TP - SAFTLEHRIDE. T

ZHIBRUTZ(CEMMNDST . KDZLDIF7AILE BB ENONDET,

/departureDelays.delta$ 1ls -1

_delta log
part-00000-a2al9bad-17e9-4931-9bbf-3c9d4997780b-c000.snappy.
part-00000-df6f69ea-eb6aa-424b-bc0e-£3674c4£1906-c000.snappy.
part-00001-711bcce3-fe%e-466e-a22c-8256£8b54930-c000. snappy.
part-00001-a0423al18-62eb-46b3-a82f-ca%aaclfle93-c000. snappy.
part-00002-778ba97d-8908-4942-a495-5£6238830068-c000. snappy.
part-00002-bfaala2a-0a3l-4abf-aa63-162402£802cc-c000.snappy.
part-00003-1a791c4a-6£f11-49a8-8837-8093a3220581-c000. snappy.
part-00003-b0247eld-f5ce-4b45-91cd-16413c784a66-c000.snappy.
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ERDFT—F L1 0TE HIBRTDEZBRWNZT—TIL2RZESTRZ D ETHI
BROVEITESNTUVE LTz, Deltalake Tl BRI DT —9Z2ELT 71 ILOFL
W= 3 & BIRN (CE EIRX D Z ETHIBRMEIT SN, MEIDT 71 I)LDHN
HIffENZBDELTIY—TENET, UE. DeltalLake /X MVCC (Multiversion
concurrency control) ZERAULTT—JILETT bV IIRMRERITSIZH T,
BIZE D17 —5ZHIBRLTWDEIC. Bl =M FIn/(—=3
DT EBELUTVWBIHNELNERA. COXIILF/IN—-32FFILTE
BRI DLD(C, BEICETHDEFEDIT (FALKSNL) « BEIDN—-3 > %88
RIDZEEHEETT,

754 b—HADEH
EFRD Data Lake T—IILDBFT—HFEFFH I D(C(E. ROELDICLET,

1. BEURWMTIZSER\WT TINS5 IR TOT—4&#EIR

2. B EENRERITOIELE

3. CNB52DDFT—TILEMERGE U TH LWLWTF—TILZVER

4. wDFT—J)LEHIBR

5. FROMEKEFEEGZRDIZEDIC. FTUWTF—TILDEZFIZETDT—IIVAICEE

DeltaLake Tl&. CNSDOFIEZ I NTEITIDMHDODIC, UPDATE A7 — XA
hERITLU. COTOTRZEHETEEI, > bOA MEST NUTEDT S
eI RXTEHLTHELL D,

# Update all flights originating from Detroit to now be
originating from Seattle

deltaTable.update (Yorigin = ‘DTW’”, { “origin”: “/ SEA’” } )
# How many flights are between Seattle and San Francisco

spark.sql (“select count(l) from delays delta where origin =

‘SEA’ and destination = ‘SFO’”) .show ()

< databricks
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count(1)

0 986

F O MENS T MUEE LTHIRIFESNZCET. ST NURY IS
ATEDT S ML 986 EICIRDE LTz, Departure Delays A LI DT 7L
SATLEUARNTZYITFTBE (.. /departurebelays/1s -1) . J7A)L%&
HIBRUIeBERDSED T 71ILE. T—TILEVERR LIEED 4 BT 7 1 )LD
DICNMBEDT 7AILRHDZENDNDET,

754 b5 —% DMERGE
FT—HLAORGEALUTNBREECKLSBDIFIUAL. T—TILICT—I %=k
MICBITZCETT, TORE. F—IDEHE (F—TILCBUEA LR <BL)
7). FADNBERFUVT., BROAGRERTIRETZCENEL<BNET,
DeltaLake Tld. CNSIANT%k MERGE ##F (SQOLMERGE X5 — b X> MMIMUTULY
F£9) ZERAIDCETEIRTEXET,

UFDOTVUZERLUT, B BA. FEEBIRLLVT -5y bbb
T BiashTHEL & S,

# What flights between SEA and SFO for these date periods
spark.sql (“select * from delays delta where origin = ‘SEA’ and

destination = ‘SFO’ and date like ‘1010%’ limit 10”) .show ()
COOTUDHEAFUTORDLDICADET, EOITHEEHR (B) . B

() . BA () SNTLIHERIEICHERBITBEHCEBDITEIENTNS
CEISEELTLIESELY,

Delta Lake =) —X : Delta Lake ODH¥EE 14
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COERHIMMENRS AT LATERLIZEDTY

date delay distance origin destination

DeltaLake Tld. UTFOOI—RXZARY FDKS(CMERGE X CEZICEKIRTEZEY,

0 1010521 0 590 SEA SFO

1 1010710 3 590 SEA SFO # Merge merge table with flights

2 1010730 5 590 SEA SFO deltaTable.alias (“flights”) \

3 1010955 104 590 SEA SFO .merge (merge table.alias (“updates”),”flights.date =

updates.date”) \

N . . A .whenMatchedUpdate (set = { “delay” : “updates.delay” } ) \
RODA—RRZRy h2FERUT. A B, HEHRI 37 —9280HBED
.whenNotMatchedInsertAll () \

merge_table Z&RMK U CHEL & D, .execute ()

# What flights between SEA and SFO for these date periods
items = [(1010710, 31, 590, ‘SEA’, ‘SFO’), (1010521, 10, 590,

‘SEA’, ‘SFO'),
(1010822, 31, 590, ‘SEA’, ‘SFO')]

spark.sql (“select * from delays delta where origin = ‘SEA’ and

destination = ‘SFO’ and date like ‘1010%’ limit 10”) .show ()

cols = [‘date’, ‘delay’, ‘distance’, ‘origin’, ‘destination’]
merge table = spark.createDataFrame (items, cols) E1EIRE. B HEADIDDF IS AUIEINRTIDDAT— A N TRHERD
merge table.toPandas () (CZTULFEULE.

date delay distance origin destination

0 1010521 10 590 EA F
date delay distance origin destination 0105 S SFO
1 1010710 31 590 SEA SFO
0 1010521 10 590 SEA SFO
2 1010730 5 590 SEA SFO
1 1010710 31 590 SEA SFO
3 1010832 3 590 SEA SFO
2 1010832 31 590 SEA SFO 4 1010955 104 500 SEA SFO

ginFT—T)L (merge_table) Tld. —EDHSDEEIFD I DDITHEHDET, _ N
T—J I DEEZRS

gD EH D, ERS2HUS 3> (HiBR. BH) 0. J7 1L XFLAICE
KDZL DT F7AILIMERRENE LUz, ChldE. hS>2H 023> &(C. Delta
Lake T—TILDERDIN—=Z3 WMFEIT DEHTT . ZHUE. RD
DeltaTable.history() XVw RZEFHAT D ETHRRBTEET,

1. 1010521 : FILLWWEZEET IS A M —TJILEE#H I INENSH DT (HEE)
2. 1010710 : EEELTWL\DIT (B)
3. 1010832 : FAfz(CIBmASNDIT ()

< databricks Delta Lake S'J—X : Delta Lake ODHEEE 15



deltaTable.history () .show()

e e e e ===
|version| timestamp|userld|userfame |loperation| operationParameters

job|notebook|clusterld| readVersion|iselationlevel |isBlindhppend |

UPDATE| [predicata =>
nulll] null] 1) null]| falsa|

| 2013-09-25 15:40:45] 111 null DELETE| [predicate ->

(™. Inalld| null| null]| ol null] false|

| 012019-09-29 15:40:I4| mnull| null WRITEI [mode =>

Overwrit... |null| null| null| noll | null]| falze|

o o e e - ——
—frmmss s ds s s ———— pemmmmm—ssm— B LT e Fomm e m————

CDHRIESOLTERITCTEXT,

spark.sqgl ("DESCRIBE HISTORY ‘” + pathToEventsTable + “’”) .show()

CEDLSIC. TIILDERD/IN-23>%KRT IDDITNHDFET (ROXF
FAHPI LI BIeHOfRbanz/\—=>3>7TY) .

version |timestamp operation operationParameters
2 2019-09-29 15:41:22 UPDATE [predicate ->(or...

1 2019-09-29 15:40:45 DELETE [predicate ->['...

0 2019-09-29 15:40:14 WRITE [mode -> Overwrit...

T—TIWERARU—THALRSRIL

A LRNSNIVERAT S E, N—Da > EREEA LAY TOEET Delta
Lake DF—TILERRTEEY. BES—FEFRRSBICE N—Da>FE
SA DRI TDATS 2> RISELET.,

< databricks

COERHIMMENRS AT LATERLIZEDTY

# Load DataFrames for each version

dfv0 = spark.read.format (“delta”) .option(“versionAsOf”,
0) .load (“departureDelays.delta”)

dfvl = spark.read.format (“delta”) .option(“versionAsOf”,
1) .load (“departureDelays.delta”)

dfv2 = spark.read.format (“delta”) .option (“versionAsOf”,

2) .load (“departureDelays.delta”)

# Calculate the SEA to SFO flight counts for each version of history

cnt0 = dfvO0.where(Yorigin = ‘SEA’”) .where (“destination = ‘SFO’”) .count ()
cntl = dfvl.where(“origin = ‘SEA’”) .where (“destination = ‘SFO’”) .count ()
cnt2 = dfv2.where(Yorigin = ‘SEA’”) .where (“destination = ‘SFO’”) .count ()

# Print out the value
print ("SEA -> SFO Counts: Create Table: %s, Delete: %s, Update: %$s” %
(cnt0, cntl, cnt2))

## Output
SEA -> SFO Counts: Create Table: 1698, Delete: 837, Update: 986

FNFR UROEER, O>TF5147>Z (GRC) . TS—nO—)LI\w oD
HICUTH. DeltalLake DF—TILICIE. AXFF—4F BIZIE. CNSOEEFT
HIBRDFAE U EVWDBERRTR) &7 —4 BIXE. HIBRSNIZERDIT) Dl
BFRNEENTVWET., UL, O>TSA TR0 XDEBENS. 75T 7
AIVZHIBRT BIC(EEDSITNIELNT UL DD

VACUUM THWTF—JIWIN—>3>%2O0U—->2FP v
Delta Lake @ VACUUM (&, T I AL NT7THDOSBLDEHWNTET7AILET
NRTHIBRUET., TJ7AMILSRATALENEOT 7LD SDZ ENERTEET,

Delta Lake =) —X : Delta Lake ODH¥EE 16


https://docs.delta.io/0.7.0/delta-utility.html#vacuum

COERHIMMENRS AT LATERLIZEDTY

/departureDelays.delta$ 1s -1

_delta log
part-00000-5e52736b-0e63-48£3-8d56-50£7cfa0494d-c000.snappy.parquet
part-00000-69eb53d5-34b4-408f-a7e4-86e000428c37-c000.snappy.parquet
part-00000-f8edaf04-712e-4ac4-8b42-368d0bbdb95b-c000.snappy.parquet
part-00001-20893eed-9d4f-4cl1f-b619-3e6ealfdd05f-c000.snappy.parquet
part-00001-9b68b9£f6-bad3-434£f-9498-£92dc4£503e3-c000.snappy.parquet
part-00001-d4823d2e-8£f9d-42e3-918d-4060969e5844-c000. snappy.parquet
part-00002-24da7f4e-7e8d-40d1-b664-95bf93ffeadb-c000.snappy.parquet
part-00002-3027786c-20a9-4b19-868d-dc7586c275d4-c000.snappy.parquet
part-00002-£2609f27-3478-4bf9-aeb7-2c78a05e6ecl-c000.snappy.parquet
part-00003-850436a6-c4dd-4535-alc0-5dc0£01d3d55-c000.snappy.parquet
Part-00003-b9292122-99a7-4223-23a2a9-8646c281£199-c000. snappy.parquet

IRTOI7AILZHIBRUT, BEDT—IDIFTYV IS I3V hOFEFIFITDLDICTBICIL.
FIAIL D 7 BEDIREIFTER <K VACUUM BEICNSIMBERIEELE I,

# Remove all files older than 0 hours old.
deltaTable.vacuum(0)

Note, you perform the same task via SQL syntax:,
# Remove all files older than 0 hours old

spark.sqgl ("WACUUM ‘” + pathToEventsTable + “' RETAIN 0 HOURS”)

VACUUMM'E T LTI 7AMILERFTL%ZRET & BEDOT—FIHHEIBRESN. T71ILOEHDRL
RO TVWBZTENDMDET,

/departureDelays.delta$ 1ls -1

_delta log
part-00000-f8edaf04-712e-4ac4-8b42-368d0bbdb95b-c000.snappy.parquet
part-00001-9b68b9f6-bad3-434f-9498-£92dc4£f503e3-c000.snappy.parquet
part-00002-24da7f4e-7e8d-40d1-b664-95bf93ffeadb-c000.snappy.parquet
part-00003-b9292122-99a7-4223-2aa9-8646c281£199-c000.snappy.parquet

F RFIE XD EEWNW 232 (ML RSNV T DHEEE. VACUUM ZRITI D EKONET .

< databricks Delta Lake S'J—X : Delta Lake ODHEEE 17
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Chapter

03

KRBERT—I LA DDIZHhDIA L SNIL

dCIthI’iCkS Delta Lake > 1J—X : Delta Lake OD¥LRE 18



< databricks

COERHIMMENRS AT LATERLIZEDTY

KIUEIRST —I LA DDIHD
1 LRSNI

Delta Lake TIEFA L RSNIVEEENFIFATEE I, Deltalake (. T—F LA UCEREES
S5IA—T - ZADA KL~ LA7—T9Y, DeltalLake(d. ACID hS>HO> 3> XT—
STIVIBASGFT =B IRHE L. AN -2 T &N\ FF—FNBZEHFEELUFE T, DeltalLake
(FBEFDT—D LA IDLETEHEL. Apache Spark APl E R (CEHBRENSDET .

COOHEBE(IC KD, Deltalake (T —F LA U(CREFESNTVWBREYVIF—SFZEENC/I\—=3>
{EL. TOFT—HDEBDEFE/NN—-a (T ITCRTRIENTEELET, CO—BFNRT—5FE
BCKD, BB, BoEETAHVHIBN G I2BaDT—~FD0O—)L/\w o, EE2LR—bD
BRENMABSBICRD., T—9/\1TFS51 > fER{bENE 7,

HRIZOME. FPFIFa OZADIESHIC. HBDUSITIRIAN —2(CHDOYU—->T—mibs
NEN—=3>nEvIF—FURS NUEDWCIEEL T BT ENTEEY,
F—ADZEALICHDS HBEDEE

F—HDELDEE

F-HDEEREBAT B L. FIDIATSATIRREEFTRL, T—INEEORBE S
BICEDED (BRI UIEh RIBET D ImhDEFLT /) \W I DA SEIEE(CEETI ., MERD
T RTINS EYVITF I IST T RICEITIDEEEGE. CDOLDIRIFIUATESL
TUWLFEY,

KRV LR—bhEBER

EFILDRL—Z20%, T—HFHAI>FT A NI EXBNET -9ty bETERSZ/INS
A—=AEFANTHRARERZRTUET ., DAI>FT0 AN EFTILEBR T DO C—EHARIE
(CRBRZBIHIDEE. MY —AFT—HELERDIATSAUICLODTEESINTWNET,

Delta Lake =) —X : Delta Lake ODH¥EE 19


https://databricks.com/jp/product/delta-lake-on-databricks
https://delta.io/
https://github.com/delta-io/delta

Z<DBA. A>T ANITDOLSBEROT—FEBICRINT, RREBRTB30CES
LET, —BDTA LT« X MOMRHTIE. F—5DEBOIE — 2R T BT ETRANT S
FAREREF L. ARL—SOX ROENMCORA > TVET. LR— MEERTZTFIURNCE
BUZENERET.

O—-JL\v o

FT=AINATSA2E. FTROBEEDEDHICEVNVT —IZETIAATUEDZENBDET, N
F. A ITSARNSOFvOREES. T-HDEME. AT SA>D)\DREDRBENRRE TR
CRBTERBDET., T4 LT NIPOT=TILADEMIRBINZETD/I\A TS > niEaE. O-)L
I\ OERFABR=AD/I\N—F 4 23 I THBIGHLTEEY, BIFHIBRTE. CNEIEETE
MCRDEEREND D, T—HIZF7(EEE. COXRDIRIFTYUATINT Bz (CEMR )1
TS5A 2B ETURITNIERD EE A

4 L RSN EDEE
Delta Lake D51 s NSAULMEER. DI - —RICHIBUIET =9/ T51 > OBEE
FILUET. Deltalake DI+ ARSAILE, FIREDLELERENICH ESEET.

s TEHYATIITA AMMEREZLDLSEET D

« TATITZTINIATSA 2= EBRIEL. FRESAHZ20O-IL/I\YITD

o T=ATFYUXNIFERRLIR— MERZEITD

TFITA DADZHDMBDI ST RA K —2T, JU—-2T—rmitenie/\—3>oyvd
T—HURD MNIZXSWLBELTEDLS(CRDFE L.

Delta Lake DT —TILOT « LU MU ICEZTAD L. IRNTOBRENBEEIN(C/\—>3>fb2nZFET,
RRBZN\—23>DFT—HCTIECRTBICE. 2DDBENSHDFET.

BA LR T &EDS
Scala##X : DataFrame U —45 —DATS 3> EUTHA LRI TEEFRMAXFINEIBETEEY,
val df = spark.read
.format (“delta”)

.option (“timestampAsOf”, “2019-01-01")
.load (“/path/to/my/table”)

< databricks

COERHIMMENRS AT LATERLIZEDTY

Delta Lake =) —X : Delta Lake ODH¥EE
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COERHIMMENRS AT LATERLIZEDTY

Python &3 :

df = spark.read \
.format (“delta”) \
.option (“timestampAsOf”, “2019-01-01") \
.load (“/path/to/my/table”)

SOL#BX :

SELECT count (*) FROM my table TIMESTAMP AS OF “2019-01-01"
SELECT count (*) FROM my table TIMESTAMP AS OF date sub (current date(), 1)
SELECT count (*) FROM my table TIMESTAMP AS OF “2019-01-01 01:30:00.000"

—A —O— RO FPOCIATERNSAITSUICHD. T—AZ5HADTEHICATINSGA—FES
ATSUCELUTVWBRIBETE. JCRIT yyyyMMddHHMmMssSSS LR DA+ AR > THET Z & T
F=JILDIA L SSINILEITDTENTEET,

val inputPath = “/path/to/my/table@20190101000000000”
val df = loadData (inputPath)
// Function in a library that you don’t have access to
def loadData (inputPath : String) : DataFrame = {
spark.read
.format (“delta”)
.load (inputPath)
}
inputPath = “/path/to/my/table@20190101000000000”
df = loadData (inputPath)

# Function in a library that you don’t have access to
def loadData (inputPath) :
return spark.read \
.format (“delta”) \
.load (inputPath)

§¢; databricks Delta Lake =J—X : Delta Lake ODH4HE 21
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N—23>BSEES
DeltaLake Tld. INTHEZTAHIN—3 > BSMTWTHD. I3 >FBSEME> TEERIC
HDALRSNILTBENTEET,

Scala #X :

P i
T, o S

= g Y

A WP N
—
_— e S

)
i
¥
M

val df = spark.read
.format (“delta”)
.option (“versionAsOf”, “5238")
.load (“/path/to/my/table”)

val df = spark.read
.format (“delta”)
.load (“/path/to/my/table@v5238”)

Python &3 :

df = spark.read \

.format (“delta”) \

.option (“versionAsOf”, “5238”) \
.load (“/path/to/my/table”)

df = spark.read \
.format (“delta”) \
.load (“/path/to/my/table@v5238”)

SOL#BX :

SELECT count (*) FROM my table VERSION AS OF 5238

@ databricks Delta Lake ='J—X : Delta Lake (DHHE 22



v OneraEtons

operations 2 Padresh
Bhared Autoscaling
Moy
—
arEinn lirn T e L] * i atkad ODaTEtan P araries ey
TEaT4 2O18-01-24 il i STREAMING & {"outputvode” " Append”, " guenyid”.
Asa2 LDATE S5A081 TI0aY" “spochid™ "1 IS0}
reaT3 201R-01-34 il il STREAMIMNG ¥ | "outputhods” " Append”, " guesnyid”
o208 LUPDATE SSA081 FI0al2" “epochid” " 100407}
Tear: F019-01-24 riuf LT STREAMING * | *cutputhioos” :* Append*, guaryld
L= Lk UPDATE SS4081 FI0aZ2",“epochid™." 100487}
TEATY 2019-07-24 Pl il STREAMING R T Tt T T
02 42-58 UPDATE SS4081 T30a22 ", "epochid ™" 1 0047}
mearn 2010-D1-24 riiall il STREAMING * [ outputMoos” : " Append ™, * guenyld”
o41:53 LDATE 555081 TI0aZT" "spochiel™ " 100487}
Taase 2018-01-24 il il STREAMMNG B " outpthiode” " A ", " gusry ™
02:40:28 UPDATE S54081 T30S, "epochid® " 1 E3457)

Ef>—9Y0DXE

DESCRIBE HISTORY OV > R, I UINST—IILOEEERFEESBNTEEY,

=R - LRh—bDBER

AL SINILIE, EHFEEOT - IO RACHBNWTEEERMEEZRELT
WET, EFIILOERROBREE. T—9PAI2FTA AMNIEDTEEREHT
. 1 DDETINZATER T DECICIHIEBDETILZIER L. TDEFET. U
BIOETILICEDIZWEBSIMSTY, ULhU., T—4FBIEBET—FH1I>XR
V—ILEFRITH D ENS Wz, CNEFKIRTDDEEHLLD T,

Databricks (&. Delta Lake DT s ESN)EREZ T E S 1 T D1 DILDTZsbD
A=T2YV—-ZADTSY b ITA—LTHBD MLilow EHETDET. COBERED
MEZRRUET., BREOLIMREZ SL—ZT DI, MLflow DI
A= EUTIRAANDS A L©RF > TIFE URL ZOJ (LTI BETT. &hL—
—2023TJTEDIN-a DT —IMMERESNENEBIFCEET.

< databricks

COERHIMMENRS AT LATERLIZEDTY

" PRS- b ag- 4 300 BRET

"I nS0 DA ag- 4300 FEEG

1" IO A S0- b an -4 Y00 BROEY-

® . “ DAt -bd a4 W00 EHED.

" FOE a5 -l di -4 30 BDED

“ BB Naka- Dl a4 Y- BOE-

ZNIELD., DEIOHENLT -y MIRD> T, UAEIOEFTIILZERTEEY.
T=HIEDONTLERODF—AERELUIZD., REDIRBOEDICT—YZ2HERT D

CEZEDRTDVERFBDDERA. CNNHIZIT7A RFZFUSTA DADHNTHD,

FT—APYATIRET AT =TI INEE(CHEUDNTWNET,

O—-J)L\v o

Flz. FALRSINILVEFRITDZET, AERESTAHN GO EBEOO—)L
I\ OEBEICITDICENTEET, FIXE GDPRONATSA>3TITA—
H—IFRELE O THBR U TCUEDS I\ I o eimae. /I\A TS5+ > &E(CIEIET
BTENTEFET,

INSERT INTO my table
SELECT * FROM my table TIMESTAMP AS OF date sub (current date(),

Delta Lake =) —X : Delta Lake ODH¥EE

1)

23


https://mlflow.org/

COERHIMMENRS AT LATERLIZEDTY

WHERE userId = 111 data.where (“event type = e2”) .write.jdbc (“table2”)
You can also fix incorrect updates as follows: Ce

MERGE INTO my table target data.where (“event type = el0”) .write.jdbc(“tablel0”)
USING my table TIMESTAMP AS OF date sub (current date(), 1) source

ON source.userId = target.userId ~ N o _

WHEN MATCHED THEN UPDATE SET * H%%ﬁ“ﬁ*ﬁ@ﬁ:&)@al')b‘y/j)b(g

A LBRSINVERERIDTZEFMELET . FIRE. FTEAADHRERZE ZEN
BIET—INEBRION\ =23 20— D URWESE, LFOVINAD L rehsflnzugae, ITURROLSBIFEICS > TILRBEDCRDET,
OIN>RTIISZENTEET,
SELECT count (distinct userId) - (
SELECT count (distinct userId)
FROM my table TIMESTAMP AS OF date sub(current date(), 7))
FROM my table

RESTORE TABLE my table VERSION AS OF [version number]
RESTORE TABLE my table TIMESTAMP AS OF [timestamp]

AIDARN—LDEHDS T ([CEehi> THIEEREND
DeltaLake F—JJILDE>BHEhizE1—

ASOF JTUZMERT D &, fEiICEHF NS Delta Lake T—TILDRF W T
23y hNEEROYIANI—ADITCEBHITRITENTERLDICAD
FUT, HIZIE. DeltalLake T—JILMN 156 BT IR E(CHRIRMI (CEHFENTH D,

Z D Delta Lake T— T ILW S TEHAN (CERAHAA TEIRDT AT 4 #—> A 2 EFH
FRIIIRARN)— LD THHBIIEEEEZITHELLD. TDLDIRIFU
AT, BE. INTOTRTAR—>I>T—IILHRECREERRT D LDIC,
V— 2D Deltalake T—JILE—EB LU TCERI DUENSBDET.

EDftdVUY—R
. it b—2 (EhiE)
i b—2 (EhiE)
Data + Al Summit Europe 2020 (Zhigi)

Spark + Al Summit NA 2020 (&)i&)

COEIBEFUAZUTOLS CHECRAD LD (TIEDFTELE.

version = spark.sql ("SELECT max (version) FROM (DESCRIBE HISTORY
my table)”).collect ()

# Will use the latest version of the table for all operations
below

data = spark.table(“my table@v%s” % version[0] [0O]data.where
(“event type = el”) .write.jdbc(“tablel”)

@ databricks Delta Lake 31 —X : Delta Lake ODHERE 24


https://databricks.com/discover/diving-into-delta-lake-talks/unpacking-transaction-log
https://databricks.com/discover/getting-started-with-delta-lake-tech-talks/getting-data-ready-data-science-delta-lake-mlflow
https://databricks.com/session_eu20/data-time-travel-by-delta-time-machine-2
https://databricks.com/session_na20/machine-learning-data-lineage-with-mlflow-and-delta-lake
https://databricks.com/blog/2019/08/14/productionizing-machine-learning-with-delta-lake.html

FLTERUZEDTY

. #5. MLOE3

@ thriCkS ﬁnena Lake ODHEAE 25




< databricks

COERHIMMENRS AT LATERLIZEDTY

Delta Lake D&ESZRIXIO—>/4EICKLD
FAM B, MLOBIRY

Delta Lake [C(FF—)LO—=>7% (Table Cloning) &EWSHEENH D, ML OBIREZESHDI
SHDTF—=TILDFTA . #HEB, BERZEE(CITDOCENTEET, T —ILAIOPF—45FT1T 7
JI\IXATTF—TILOAE—ZEM T D Eld. WS DO DERNREENSDET, UL, T—
DLAORDT—TILDT—FEaETOREREZEZEZDE. T—JILOYIBNRIE —ZER T
BDDIEIRX DN BIEEICIRDFET,

DeltaLake (FIRFE. T—)LoO—>&FERALT. TOBRELDS>T)LICL. BRAMMHEDOS
WEBDICLULTWLWET,

o0—>&%?

o0—>F. BBIBFRTOYV—XFT—TILDOERTY, JO0—2FYV—-RXFT—TILERUASTT—
HEFOTVET., ABURF—. #ll#. A LER. HFit. N\—F0>3=>J, LML, N
5(FBIDORFCEEZIF DROT—TILE UV TEMELE Y, 00— (CHXSNEERG. 00—
NCDHFEL, V—RICIFEEUFFA. 0 AURhUIRE(CY — X CREUZEES.
AFvIT 3y MBI LD OO— 2 ICIERRENFEE Ao Deltalake TlE, SvO—<EF+0—
D2 EEDOIO—->RHDET,

>vyO—2o20—->

SvO— (POJE—EBMEND) JO0—2(F J0-2NB3T—TJILDAIFT—SFEERT
BEFT. T-JILB®RDFT -5 I7)UETIE—NFEzRA. COFITDOoO-20F T—4
OYPIRNRIE—ZER UIRWD T, ANL—ORMERIRICIIZ DS ENTEFT. v
O—2o0— &M T, FBCERICERITDENTEET,

Delta Lake =) —X : Delta Lake ODH¥EE 26



CNsooO0—->FEETRE TR, 00— R UIEY - EFT—5D

V=AEULTIFLTWET, J0-2MMEKFLTLDY—IAAD T 7 -1 JLHEIBR
TNEBE. HIZIEVACUUM T, v O—00— > (3ERATER KRB aEEED
HDFET, TDEH. SvO—00—-2(3BE. 7 MOEERD K DIRFGHIN /A

I—-RT—ATHEAENZET,

Sa4—=2Jo0—>

Sy O—2o0—>(F BRI — X —X(CIEFRBETIMN,. —FDSFIATE
F=JIDFT—=FDMII U AE—NRE(CRDFET., T+ —To0O-2F O
O—>aNB3T—JILDAEIFT—FET—F T 7AILDTRIRIE—Z/ER UET,
ZDEKTI(E. CTASOTY> R(CKBDIE— (CREATETABLE...AS...SELECT...) &
HEEMICIEUATLET . UL L. BESNEN—23 > TroF—JILoEER]
E—Z/ERTDDT, IBENKDEECIRD, CTASDELSIC/I\—F >3 =20
FFR EDBREBIBES DRENRKRADET, £, EBIMNCERTO/NR ~
THD. BECHULTEAIUAAIVCEBHET DS ENTEET,

Fa4—JoO0->Tld ANIU—=—Z=20T7FU5—23>D RSP 033240
COPYINTO hS2H O 3 IR EDBIXASYT —F%IE—LULEY,

20— ECTERICIIDD ?

e, REVPFREFEO> TNDIIO-—2RNE50WDICEBSTENDDE
9. UHU. CCTTERABDOIO->0DEE2 LU TWBDTIEHDERFA. MLETIL
VORI TUDER. 8. TR MDEHICT -5y hodE-—HnERS T
FAFTe<EAHNDET, RIC, BEEDI—AT—ADHIZEN DMENTUET,

FBRADT—IINEEDI=TA M ERER

AT W7 =5/ A TS > DF/ - a2 EF A NS DBENSDHE. A
BEDOIRTOT—5ERET ZEOTERNISTILOFI N -5ty NI
BRONERSRNTENELBOET. &, F—9F—AR ARERT—T
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IWEHTDOTUDMEEZR LS EBDEHIC, SHXSFRA 2T v I XERkiiE
ERULZWEEEHDFET. INSOERBRPTA NI, ABRBETE £EF—4
DJOtRAZBRICETSLIED, I-—F—-(CHEZSREDITDIIERERTD
ZEEFTEFRA, TRAMRHERERCAE T —JILOIE—ZRE>T7YTT
BT AR, HDVNIMEEMNDZENHDHRT,

TBIC. EERSNIEINRTOT I ERIF T BEOOHBERIEBEDIZODRD IR
L—OX DD ET, ABEST —IERBRUET A MNEREORE(C (KSR
A==y ROBDFET, >vO—o0—>THNIE. CNEFLEHERCETY,

— SOL
CREATE TABLE delta. /some/test/location® SHALLOW CLONE prod.events

# Python
DeltaTable. forName (“spark”, “prod.events”).clone (“/some/test/location”,

isShallow=True)

// Scala
DeltaTable. forName (“spark”, “prod.events”).clone (“/some/test/location”,

isShallow=true)

B TT-JILO>vO—o0—- 2% FRE&E /AT E—ZFETLT
FLUWI—RDFR MO, BRB3FTA4 A2 3> Tr—JIILZzem@EbLToIIUD
ez @ LB B AEDIT. TDMBZBLDTENTEET, CNSDEE. 7T
DF—TILTEFRL, S O—I0-2CDIHFELET,

FET—TIWNDEXEREEDRAT—S >

BHCIE, EET—TIVCASREBENMARINERSBRNT ENBDET. TN
SOEEEFZDRTY T THERENTVBBANSBD. IRNTOEENET TS
FTE MO - CEEANTZREBI<RBNTLLS, ZITER, >vO-2
O—->HEI5ET,
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-- SQL

CREATE TABLE temp.staged changes SHALLOW CLONE prod.events;
DELETE FROM temp.staged changes WHERE event id is null;
UPDATE temp.staged changes SET change date = current date()
WHERE change date is null;

-- Perform your verifications

FERICERULES. 2 DOBIRENHNDET, V- FT—TJILICMHMOZEEMNIMNZ SN TULRWVNES(.
V25— )L EOO0—>TESMIBCENTEFT., V—XT—TJILICEEHNMZ BN TNDIE
Bld. 2OEEEY—RXF—TJUIC MERGE T=ZT,

—-- If no changes have been made to the source
REPLACE TABLE prod.events CLONE temp.staged changes;
-— If the source table has changed

MERGE INTO prod.events USING temp.staged changes

ON events.event id <=> staged changes.event id

WHEN MATCHED THEN UPDATE SET *;

-—- Drop the staged table

DROP TABLE temp.staged changes;

HWFEBEROBIME

B MLETIVAEZRZC L, RENQLTOCRTY. EFIILOSXIFTRENERALITD
DT7OCRZBUT., T—FHAIT2FT«4 A MIEET—FY MM UTETILOBEEZHMIT S
WMENSDET,

INE. T=AINEICO—- RENZDEFHENZD U TR AFTATEF#ELWLWSETY, EFTILD
R EF R MNIEREINET —FDRFYv TS a3y MWMETY, CORXFvIS 3y IKD, T
A MPEFILANG > ZAOBN TMLET ILOEREBIRAREICTEET,
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GALBINIVEFRALT, AFVIS a3y MEREWTEROERRERTIDCEEDEDHUET.
CNHERRCITHNTULBHIE. Machine Learning Data Lineage With MLflow & Delta Lake TR &
NTEET,

BRICHELT. ROTSYIITSAT—RREDEBDERDIZD(CT—F2T—NATUIzWLWEBD

=5 T4 —Jo0->%E>TF DA TOCRZ/MRILTDIENTEET, MLflow (& Delta
Lake EIFBICKIRESTNTHE D, A— bOJHEE (miflow.spark.autolog()) ZEX (X, DD
ETCEONET—TILDIN—>3 > 7B ENTEET,

# Run your ML workloads using Python and then
DeltaTable.forName (spark, “feature store”) .cloneAtVersion (128, “feature
store bf2020”)

T—IDBIT

ARIRIRT—TIV(E, MDA/ F X EDEBEN S, HILWEAD/ Ty MO KL —22XF A
(CBEITDHRENGDINEULNERBA. TDT—TILESEH LW Y ITT— haRIFT5Ne. 3K
DEFRTIET OFT« LN THIBReNE S, T —To0->2F IvSIF-TIILOIE—Z K
DBE TR —STIIREDICLET.

== SO
CREATE TABLE delta. zz://my-new-bucket/events' CLONE prod.events;
ALTER TABLE prod.events SET LOCATION ‘zz://my-new-bucket/events’;

T4 —JoO0—->Tlde ANU—Z=20F7TU—23>D NS>0 3>2 & COPYINTO hS2H

023> JE—UFEIDT, COBITEREETL 7T U —2 3 > %8 UITIBPih S IEFE (CHk BT S
TEFXT,
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T—IDRE

EfTE. BRSO I—Y DR EFINERRSEBOCHEATES
F—oty MERUTVWBZENEL< BN ET . BRAOMOI - -7 5%
HELRMBEEHZTLES. LU, T—9ZFIOR NT ICBBIEE 35

W)\ AT SA2ZH/EITDEIDE, BEITDT—FY hOIE—Z/FR LT,

IA—T—HDF—AEZERLUEDTIAMUIEDUT, BHOFREI AT ACEERS
RPN Z—XICEDTVDINEDIH =R T D AN, BETRENTHDIZENS
WDTY, CCTHUOST—Jo0->0F5TY,

-- The following code can be scheduled to run at your convenience

CREATE OR REPLACE TABLE data science.events CLONE prod.events;

F—ADF—hALT

BT —H TDENDIZSHIC. T—TILARD IR TDT —F %= —ERRBHRTT
DRENSDEIN. 7O74TRT—JILIE s BT -9 &FEFEUET. 77—
HETEBRLITBRLEHLUZVD. BEDDT —IZRFITI2RENDDIHE. &
DT —FZ 1 DDFT—TIVREFEUTHA L RSNILVZETD & EIVROR MDY
N2BENHDET,

COBE. BR. BR. BROBETCT =27 —HATIT B ENKDBEUVEER
RERDET, CCTE To—To0O->DA >0 UAA)LoO— ke
MEIBET,

-- The following code can be scheduled to run at your convenience

CREATE OR REPLACE TABLE archive.events CLONE prod.events;

CDT—TINIY—XFT—TILELERUTHYI UEEEEF DS EISERLTLE
=W\, ZDfESH. V—RFT—TI)ILEOO—2 (0TI L NSRILITY (L,
=T DEE(CISU TERDERZRIBIEENSDDET,

< databricks

COERHIMMENRS AT LATERLIZEDTY

KETESEN, @HELUREZEVDL ?
AIRUZV < DHEUR RELTIRDBUETA . ST THEBIRET &5
TREFT,

s JO—2EF—FDRAF v TS 3y bETETEINET, O IBDORIARE
(CY—RFT—TJILICHZBNEEEE. V0 2CERMRENER A

s SyvO—o0—2F T4—TJo0->DESCESTERDT—TILTESD
FHA., V—RXT—TILATT—FNEIRENZIHBES BIXE VACUUM ZTT L
Q) . SrO—200—-IHMERATERVVGENDDFET,

« O0O—20F V=R FT—=JILEFBMEDIN U BREZIFSFT. V—XT—J
LETO—2CHITBDIALRINILITUE, AUBRZIRSREEN G D
ESERS

s SvO—o0—2F ANU—-—ARSHOZa>EIE-UIED. X575
ZCOPYINTO 9B &dBDERA. T —FoO0-%FRALTT—JILER
TU. OO EECANBETL TOREHRITUET .

EDKSICEXENNDTLULSH?
SrO—00->EF 1 =T o024 F—FF—LRRHDISIRT 5L
ADEDTTIN\DRETR N TERY BEOHINES YR~ NUET.
S0 o0-2@ )\ATSA > DRELNIILDT X SOR. &EROT %
HEDIZDHDA > 7y U AEROMHAE. FERADT—IILIE-DFRREE. &
INROA =)=~y REBRATITS T ENTEET. HROEMTREESNT
WBDTHNE FO—EFT—-J)ILo0—->ZRUTHT. T+ — RNy OZHE
WUET.

EDMDVY—R
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Apache Spark 3.0 @ Delta Lake C
Spark SQL DDL & DML ZfEH9 5

Delta Lake 0.7.0 U —X (& Apache Spark 3.0 DU U =X EEIRDT=fz&. SQLH'S Delta Lake &
B U TR SNIZH UVMEBERBEN T BE (C/RD E UTe, ERMET W DB UET,

SOLDDL AY > ROYR— M THive A9 ZARZICTF—T I EEER
Hive XA Z ST TTFIVEY T—JILEEEL. T—JILOERR (F/z(diEiR) B CITRTOD SOL #
ECT—JIL&EFERTEILDICRDFLUE,

F— VDR - Eik

—-- Create table in the metastore
CREATE TABLE events (
date DATE,
eventId STRING,
eventType STRING,
data STRING)
USING DELTA
PARTITIONED BY (date)
LOCATION ‘/delta/events’
-— If a table with the same name already exists, the table is replaced
with
the new configuration, else it is created

CREATE OR REPLACE TABLE events (
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date DATE, -— Using append mode, you can atomically add new data to an existing
eventId STRING, Delta table

eventType STRING, INSERT INTO events SELECT * FROM newEvents

data STRING) -- To atomically replace all of the data in a table, you can use

USING DELTA overwrite mode

PARTITIONED BY (date) INSERT OVERWRITE events SELECT * FROM newEvents
LOCATION ‘/delta/events’
-- Delete events
DELETE FROM events WHERE date < ‘2017-01-01"
T IWRAF—IZPRNICEET S
—-— Update events
-—- Alter table and schema

ALTER TABLE table name ADD COLUMNS (

UPDATE events SET eventType = ‘click’ WHERE eventType = ‘click’

col name data type

[COMMENT col comment]

-- Upsert data to a target Delta

-- table using merge MERGE INTO events
[FIRST |AFTER colA name],

-)

USING updates

ON events.eventId = updates.eventId
WHEN MATCHED THEN UPDATE
Z£7J/=. Scala/Java/Python D API ZFIFBI B EETEEY,

SET events.data = updates.data

* DataFrame.saveAsTable (tableName). DataFrameWriterv2 API(#307) WHEN NOT MATCHED THEN INSERT (date, eventId, data)
« Scala/Java,/Python T Update,/ Delete / Merge I&{F& 1T DDITEFILL VALUES (date, eventld, data)
io.delta.tables .DeltaTable -f > AA > A%E{ERKT DI=HD
DeltaTable.forName (tableName) API Delta Lake D MERGE #2E(. Z#D ANSISOL BX XD EEELMEXXZYR— MU

. TWBCEIFFEITELE T, BIX(E. MERGE (&
SOLODIEA. HIBR. BHi. MERGEDYHKR—b

Delta Lake i h—0 TR <H2EMIE. HIBR. F#1. MERGE/RED DMLIRIEIZL)
D Spark SOL TER DK S [CIRBDMENDEDTUR. SOL TINSDERIENT
EDLDICRDFELIZ, RIE. HIBR. E#. MERGE (Spark SOL ZfEF LIZHFA.
EHfT. HIBR. SBRBFRIZIF) OEESHOBITT,

* Delete 70> 3> V-RITE—HUEBAEICY T Y MEHIBRULE T,
I :"... WHEN MATCHED THEN DELETE ..."

« AR TEBDO—RUIET TS 3 VZEERRE : -0 MTEY—-RITH—
HI2BEDERENTEOFRT . HIRERDISCRDFET,

WHEN MATCHED AND events.shouldDelete THEN DELETE
WHEN MATCHED THEN UPDATE SET events.data = updates.data
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Star 18X : FULTZRBIDY —RFTH -0y NIDIBEZRE T DTZHDIEETE,
BIZE UFDKRDCIRDFT,

WHEN MATCHED THEN SET *
WHEN NOT MATCHED THEN INSERT *
-- equivalent to updating/inserting with event.date = updates.date,

events.eventId = updates.eventId, event.data = updates.data

BEB L1 >IYUA>H)VIL Presto,/ AthenaDY =T T X NERL
Deltalake (. ¥NZJT XM IJ7AILZERL THBOIIET > <> h' Delta Lake %&

FAHIBDCEEYIR— MU TUVET (Presto BELU Athena 'S5 D Delta Lake T—

DTV, ARL—2 3 > DREETHEDOE . SKU MERGE 4EEZSHE) . &I

BETHIALELSIC, ROZEZITOBHENGDFT,

* DeltalakeNZ=J T A b T 71 ILDERL

s R ENTEN =T T A bEFRAADTZEDI(C Presto /(3 Athena ZERTE T D

s NZIITANIT7AIZFETHER (B 95

Delta Lake 0.7.0 D#figEE LT, UTFOONYY RTYZI T A NI 7 A )L2BEH
([CEHI DHBENBIMENE LTz,

ALTER TABLE delta. pathToDeltaTable"
SET TBLPROPERTIES (
delta.compatibility.symlinkFormatManifest.enabled=true

)

F=IWDIT0ONFT+1 ST ERET D

ALTER TABLE SET TBLPROPERTIES Z{ER LT —JILDTONF 1 RIEREIT D
ET. BEIWZ I T X MERTRED Delta Lake D < DEEEEBRNC LD, EX
[CLED., RELEDTDZENTEFET, HIXE. =—TILDT )T« Z{ER

UT. delta.appendOnly=true ZEALT. Delta>T—JILNDHIRYEH%E T

Ov o33 ENTEFET,
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Fiz. ROTO) 1 &ERA LT, Delta Lake DF— T ) ARFFDIEIE 7% i 8 (CHI4H
TEFEY.

+ delta.logRetentionDuration : T—JILDERE (MS>Y0> 3> OJkE
iR E) MREFEENDEMZH#EILUET . T T4)L hTIE 30 BREDEEMNMERFS
NFEIH. B (GDPRDERNESRIRE) (U TIDEZEEITDIEETE
ESEIN

¢ delta.deletedFileRetentionDuration : VACUUM IR EIRBDAEIC T 71
I ZEHIBR T DENG DM ZEHIHUE T T IAIMTIE 7BULERIOT—4
J7AILDEIBRENE T,

Delta Lake 0.7.0 MEFC(d. ALTER TABLE SET TBLPROPERTIES Z{ERHLCINS
DTONGTA ZRETDZENTEEY,

ALTER TABLE delta. pathToDeltaTable"
SET TBLPROPERTIES (
delta.logRetentionDuration = “interval “

delta.deletedFileRetentionDuration = “interval “

DeltaLake F—JJ)LIZY FTIA—H—ERASYT—HEEN
Delta Lake DF—JJURIEIC K> TITHONS = v NTIL. DataFrameWriter A~
= 3> userMetadata ZfEFH I DM . SparkSession FXED
spark.databricks.delta.commitInfo.userMetadata ZEALT. X%
FT—HELTCA— Y -—EEDOXFINZIBETETET,
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| DESCRIBE HISTORY user_table

b (1) Spark Jobs

i operationMetrics

numRemovedFiles: "1
1 numDeletedRows: "1"

numAddedFiles: "1’

numCopiedBows: “1°

¥ {"numFiles": "8", "numOutputBytes": "3880", "numOutputRows":

-

ahowing all 2 rows

ROPITIE, I—F—DUIT AR E(CT—F LA OB —H— (Ixsdfl) ZHlIBR
LTCTWEY, - —DUIITR b EHIBREEEICEERITDIZHIC,
userMetadata (C DELETE UZ XA M IDZBINUTWLET,

SET spark.databricks.delta.commitInfo.userMetadata={
“GDPR” :”DELETE Request 1x8913jb23”

Vi

DELETE FROM user table WHERE user id = ‘lxsdfl’

d—5—F—2)L (user_table) DEFEIREEMER I DRIC., hS>oYo>a>nOd
AN THEEY DHIBREREGECIFEI D ENTEET,

TDMDINL 51 b
Delta Lake 0.7.0 U U —XDZDMMDI\A S+ MIATFDEH DT,

+ Azure Data Lake Storage Gen2 MY 7R— I : Spark 3.0 T(& Hadoop3.2MDS1TJS
UHH7R— &, Azure Data Lake Storage Gen2 DY 7R— MOYEIRE(C/RDE LT
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userMetadata

{ "GDPR":"DELETE request 1x891jb23" }

10} 0

s I2AALRNIH—DA NI —Z>THR— hDEkE : Spark 3.0TI&.
DataStreamReader A< 3 > maxFilesPerTrigger TL-— MEIBRHEEESNTULND
BETH. D14, EJT— (Trigger.once) M1 DDOYAIO/\YFT
Delta Lake T—JILAD IR TOFRULIBEFT —FZIBTEDILD(CRDELIE.

AMA T, #BELSNEARI—=>2 & trigger.once DERICETIELD
BEEREMNSGDH U,

LIFOMIC (. COMEESHBAT IV DHNDERNWIY —ZIWEENET,

s THIBIDR M= 03 TRFTAX MR 109D 1 (CHET 5%
s LA EBZTCTIVI T —FTOF v DR (BHE) THRMSNTLWBIANE
LAF>>DL—RAD

EofMDoVY—-X
« it b—2 (ZhiE)

. £t ~b—2 (BhiE)
- JOY:
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Z D eBook Tld. DeltaLake & ZDHERENVIEREZ A LS B BAFEA C DWW LELE, TDSU—XD

1D eBook Tl&. DeltalLake DUV —XZFH UL THRMTUTWET,

Z D eBook DEMHRESVU—X

+ DeltalLake = —X : B 448

* Deltalake>U—X: L12TJ/\DX

* Deltalake>U—X: AKNU—=>2

* Deltalake>U—X : BRI —RXT—R

DeltaLake 2= 5(CF# U<

o it b—2=1)—X : Delta Lake EA

« i b= —X : Delta Lake ¥iff

+ Databricks ® Web Y1 b

+ Databricks DR bS5 A 77)L
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