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From: The CEO

Subject : ERA/MLT !
To: 4TI T7—LITSR}

A7), CAIZTBEIE, BEHOFHICHI-SHEEHERE
REZDEERIZDODVNT., BELESTHAVETT, £T—4
[ s3://our-data-bucket/raw_data/... 2% Y
E
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Pl v - %
%fs 1ls /data/sensors

path
1 dbfs:/data/sensors/_SUCCESS

2 dbfs:/data/sensors/_committed_3908896360792309052

3 dbfs:/data/sensors/_started_3908896360792309052

4 dbfs:/data/sensors/part-00000-tid-3908896360792309052-adec30c0-9ba8-4344-a36¢-7ec3
5 dbfs:/data/sensors/part-00001-tid-3908896360792309052-adec30c0-9ba8-4344-a36¢-7ec3i
6 dbfs:/data/sensors/part-00002-tid-3908896360792309052-adec30c0-9ba8-4344-a36¢-7ec3
7 dbfs:/data/sensors/part-00003-tid-3908896360792309052-adec30c0-9ba8-4344-a36¢-7ec3
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From: The CEO <ali@databricks.com>
Subject : EFSWLT !

To: Y445 F7—LTS5RX Mmichael@databrick.com>

/—
B5n

EZES LLWLE—RE I HYNESEREHF LT NB?

(CREATE TABLE raw_data as SELECT * FROM json. ... .
kCREATE TABLE clean _data as SELECT ...

FROM raw_data )
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INITAIL (CREATE TABLE raw_data as SELECT * FROM json. ... |
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CREATE TABLE raw_data as SELECT * FROM json. ...
CREATE TABLE clean_data as SELECT ... FROM raw_data
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CREATE STREAMING TABLE raw_data as SELECT * FROM cloud_files(...)
CREATE MATERIALIZED VIEW clean_data as SELECT .. FROM LIVE.raw_data
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numbers = [..]

sum = 0

for n in numbers:
sum += n

print(n)
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SELECT sum(n) FROM numbers
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1Tl

date = current_date()
spark.read.table(”orders”)
.where(s"date = $date")
.select("sum(sales)")
.write
.mode(“overwrite”)
.replaceWhere(s"date = $date")

.table("sales")
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CREATE MATERIALZED VIEW sales
AS SELECT date, sum(sales)
FROM orders

GROUP BY date
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Delta Table|ZH&EIEAN)—I T NEZAEND

e AN)—=>%-F—7TJLKafka. Kinesis.
AutolLoader (95K -ARL—U LD T74

CREATE STREAMING TABLE report JVEEE . FRUR AN —DF—& - — R
AS SELECT * MNoERAIAD

FROM cloud_files(”/mydata/"”, “json”)

« AN)—22%5F—7T)LIEZDML(UPDATE.
DELETE. MERGE) 4 /HR—kL. ZrRyo7E
T —%124E (GDPR 73&) #r[ReIZLE T
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CREATE MATERIALIZED VIEW report =N t-HT) DREEARLET.

AS SELECT sum(profit) e ITYFPSARREa—NDT—2%4LET S

FROM prod.sales ZEIFTEFREADN. TDUI) 2EEFHTH
LlETEEY,

GROUP BY date
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ExpectationsZz £ ALz IE#E [+ DR

Expectations(FAFBRETT —IREZHERT H=HDTXE

CONSTRAINT valid_timestamp Expectations(HifF{E)& (X, WER(ZHITEE
EXPECT (timestamp > '2012-01-07) ALY DT OITERASNAREBANDETHD.

ON VIOLATION DROP

DLTIFHAFICERLI-LO—FZED LSIZHKS
., ZEAGR) O —HRH:

« Track ABLIO—FO#HZEEH;
- Drop ARLa—FZHIR
« Abort ARLIO—FIZx L TUIEEZ

@dlt.expect_or_drop(
"valid_timestamp’,

col("timestamp”) > '2012-01-01')
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CREATE MATERIALIZED VIEW report_pk_tests(
CONSTRAINT unique_pk EXPECT (num_entries

)

AS SELECT pk, count(*) as num_entries

FROM LIVE.report

GROUP BY pk

©2025 Databricks Inc. — All rights reserved
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SQLMD i EEZ & AL -Expectations

SQLOKETHERELTE B & E AL TRMEIREEETTO

CREATE MATERIALIZED report_compare_tests(
CONSTRAINT no_missing EXPECT (r.key IS NOT NULL)

)
AS SELECT * FROM LIVE.validation_copy Vv

LEFT OUTER JOIN LIVE.report r ON v.key = r.key
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» (1000) & users. & michael v : @ Serverless Sta... Serverless S v

CREATE STREAMING TABLE ingestion
2 |AS SELECT * FROM cloud_files("s3://data", json)
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 STREAMING LIVE TABLE = STREAMING TABLE
 LIVE TABLE = MATERIALIZED VIEW
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Spark™ Structured Streaming H Efig

AR)—=2% - F7—TJLIX. Spark Structured Streaming & Delta Table & &1t
=t£m
Streaming Computation Model(Rr)—SV5HEETIL ):
ARIERETS
I95ORRANL—VIZ7yvTA—RENF=T771IL
kafka. kinesis, eventhub® &37% Avt—I/ X
delta.appendOnly=true®Delta Table
tDT—EIRN—RDISo Yo 30ny
FARTOT—ENEETIETHODTIF L BELRN) -V T [LHEREL
TYURTHERL
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COFITIL, "/data "IN TNNDTNTD
jsonT—RZBLT—TILEERLTLS:

- cloud_files EDTFAILMFEHIAEN

CREATE STREAMING TABLE raw_data -HhZEIL. EEVCEEVTIEELZEHITON

AS SELECT * Z3)

FROM cloud_files("/data", "json”) « FEEDART—ILTYRTAVT EBHDOMA
ZHR—

RTER[REIE AT —VHESREART—TEL
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ZDHITIE. KafkabE w9 TeventslIZAREH

@dlt.table I RTOLO—FEELT—TILEERK
def kafka_data(): » KafkaV/—R&EDLTIX, ED/N—TFT1232 /7
Ty A BEICESA RN == BEIRIZE
return spark. \ i
.option("format", )\ .
. _ + DBRICEFNAEEDEEILAN)—ZUT
.option("subscribe", )\ ) — 2 %&DLT G F A&k
.load()

o AyE—UNRET—RRYAAEHELEL
AT —IZFE{TAHE
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SQL STREAM() 7729532 %{FS
{FEZ D Delta Table 5T —3% XN )—325F 5

CREATE STREAMING TABLE mystream
AS SELECT ..
FROM STREAM(prod.events)

CREATE STREAMING TABLE mystream
AS SELECT ..
FROM STREAM(delta. s3:/..")

©2025 Databricks Inc. — All rights reserved
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ARN)—Z225 54T - T—TILDERIZHTIHEE
[X. T CIZEBEIN =T —2ZFBHHAHIAATHE
[F7R0N:

CREATE STREAMING TABLE raw_data
AS SELECT -a——1-AS—a
FROM cloud_files("/data", "json”)

©2025 Databricks Inc. — All rights reserved

SNFET

"/data
{"a": 1}
{"a": 2}
{"a": 3}
{"a": 4}

raw_dat

b

2

3
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o« RFWILaYEHAEEINTF-GZE. ¥4/ U0/\y
FIEICBHFNICEFHIND

« EEINET—TILDRFTYTIIYNMIEERMN
HoTH, BRITBEFTEINGL:

CREATE STREAMING TABLE raw_data

AS SELECT x*

FROM cloud_files("/data", "json”) f
JOIN prod.cities c¢ USING id

©2025 Databricks Inc. — All rights reserved

"/data

prod.cities

raw_dat

id

city

Berkeley, CA

id city

1

Berkeley, CA

33
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CREATE STREAMING TABLE raw_data

AS SELECT

FROM cloud_files("/data", "json")

REFRESH raw_data FULL

©2025 Databricks Inc. — All rights reserved

Start

Full Refresh

"/data

1T

raw_dat

After full-refresh

{va": 1}
{va": 2}
{va": 3}
{va": 4}

34
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ARN)—L-AN)—LFEETIEEWMIEELTRIEFE L7/ S & A8k

@dlt.table()

of Jotned): COBIFTRFOEBISLTOET A, 2%
impressions = read_Stream{ 1mpressions XI\IJ—Ats %o)ﬁtfiof:m%/r?/jol/‘y

.withWatermark("impressionTime", "1@ minutes") _.
avICETAFMEREELTLS
clicks = clicks \
.withWatermark("clickTime", "20 minutes")

AFyTayh-AN)—LIEEGEFERGY . AN —L -XR)—L4

return impressions.join(clicks, .1 TN
- 795

clickTime >= impressionTime AND
clickTime <= impressionTime + interval 5 minutes"""))

©2025 Databricks Inc. — All rights reserved < 36
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AR)—L-AM)—LFEETIEEWIAEZELTRF L7V EE 9 E

@dlt.table()
def joined():

impressions = read_stream("impressions") \
[ ] —
.withWatermark("impressionTime", "1@ minutes") éﬁ;}?;ﬁfwa#) L,
clicks = clicks \
.withWatermark("clickTime", "20 minutes") N
return impressions.join(clicks, s
expr("""clickAdId = impressionAdId AND EJHK14:
clickTime >= impressionTime AND }%‘777"75\&*[:(‘9[:\0)&!3'}@
clickTime <= impressionTime + interval 5 minutes )) -C:Bt”#-c:ééh\&b\j
il #9% EC b
+ A\
/Ill_a\ . «~ %n m

XTI ARTODT—EEKRIT/INVIFITT B
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are
identified by
the

—  checkpoints/

CREATE STREAMING TABLE raw_data
CREATE STREAMING TABLE raw_data Kafka Offsets
AS SELECT * FROM kafka(...) &) create FLow
AS INSERT INTO LIVE.raw_data BY NAME {
SELECT * FROM kafka(..) 0: 123354,
2: 9573943,
3: 83275092...
}

©2025 Databricks Inc. — All rights reserved < 39
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CREATE STREAMING TABLE raw_data

CREATE FLOW
AS INSERT INTO LIVE.raw_data BY NAME kafka_us_east
SELECT * FROM kafka(...)

CREATE FLOW katka_us_west raw_data
AS INSERT INTO LIVE.raw_data BY NAME
SELECT * FROM kafka(...)

kafka_eu

CREATE FLOW
AS INSERT INTO LIVE.raw_data BY NAME
SELECT * FROM kafka(...)

©2025 Databricks Inc. — All rights reserved < 40
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CDC M71=6>a@ APPLY CHANGES INTO
tDIEFTIABIMEN TS T =T ILDBRFIDL TV HhEREFT S

CREATE STREAMING TABLE cities

{UPDATE}
{DELETE}
APPLY CHANGES INTO LIVE.cities {INSERT?
FROM STREAM(city_updates)
KEYS (id) A

CHANGES
INTO
SEQUENCE BY ts v

=

Up-to-date Snapshot

©2025 Databricks Inc. — All rights reserved < 42



CDC M71=6>a@ APPLY CHANGES INTO
tDIEFTIABIMEN TS T =T ILDBRFIDL TV HhEREFT S

APPLY CHANGES INTO LIVE.cities .
city_update
FROM STREAM(city_updates) S

KEYS (1d) {"id": 1, "ts": 100, "city": "

SEQUENCE BY ts

ZED—A,HEETAMN)—
LTHILENHD

©2025 Databricks Inc. — All rights reserved
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CDC M7= APPLY CHANGES INTO
D HFIHEMENTVET—T LOBRFOLTUNERETS

APPLY CHANGES INTO LIVE.cities .
city_update

FROM STREAM(city_updates) S

KEYS (id) {"id": 1, "ts": 100, "city": "

SEQUENCE BY ts

citie
TR ERAYT /57— vk 5

city

©2025 Databricks Inc. — All rights reserved



CDC M7= @ APPLY CHANGES INTO
hDBFIEMENTNET—T L OBHFOLTUDERET S

APPLY CHANGES INTO LIVE.cities .
city_update
FROM STREAM(city_updates) S

KEYS (ld) {"id": 1, "ts": 100, "city": "

SEQUENCE BY ts

"
teE L= T E BRI T B H D — -
%‘:\7(8:$_ id city

©2025 Databricks Inc. — All rights reserved
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CDC M7= @ APPLY CHANGES INTO
hDBFIEMENTNET—T L OBHFOLTUDERET S

APPLY CHANGES INTO LIVE.cities .
city_update
FROM STREAM(city_updates) S

KEYS (ld) {"id": 1, "ts": 100, “city": "

SEQUENCE BY ts

ERZIEF{TT5=HIZERATSE citie
—lTUR: Sid city

. O —452URESF(Isn)
« RALRZIT
. HRYiAABFE

©2025 Databricks Inc. — All rights reserved
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CDC M7= @ APPLY CHANGES INTO
hDBFIEMENTNET—T L OBHFOLTUDERET S

APPLY CHANGES INTO LIVE.cities
FROM STREAM(LIVE.city_updates)
KEYS (id)

SEQUENCE BY ts

©2025 Databricks Inc. — All rights reserved

city_update

S
{"id": 1, "ts": 100, “"city": " "
{"id": 1, "ts": 200, "city": "Berkeley, CA"}

citie
$id

1 Berkeley, CA

city




REFERENCE ARCHITECTURE

RDBMSHSDFoT—R2% T F+ (CDC)
FRREY—RIN—TFT V= ILDAN) =20 TR I —REIRIETES

replicated_table

Amazon DMS to S3 cloud_files APPLY CHANGES INTO ‘

replicated_table

MySQL or Debezium % kafka APPLY CHANGES INTO E

Postgres

replicated_table

‘Iﬂ amazon E \
APPLY CHANGES INTO
Golden Gate ~— KINESIS ‘

©2025 Databricks Inc. — All rights reserved §%




UC%{§>7- Federated CDC

LADINDAAND O —LLRGLT) r— 3>

Unity CatalogZ{EFLf=CDCY/—A~DT7 IR EE

AN

MySsal:
& Lakehouse
SQL Server Federation
PostgreSQL

©2025 Databricks Inc. — All rights reserved

Data
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Q hive_metastore
Q main

Q monitoring

Q@ mysql

[:('1; postgres

Streaming Table




CDC: EDFHITEIKD ?

Z8 %2 (Reconciliation) IZ&Y ., B ET—2% 5B ZLE

g:
o
]
Jnp
o

User Visible Schema

Id timestamp Operation

Delete METEINS

Arrival f=f=Lupdatet®

Time SELECT
RN1EH E1TEHIBR
LAL update ¢ WHERE __DeleteVersion IS NULL

DEIENENT- -

BAREY VETE#HT=8I12, Internal Schema
deleteMRAA LARZLTH#BZTH
<HELRHSB,
JUEST
2l o—45 2 ZADOFIAEM
EE F (tombstones)DITHVBED
DLT+UC% 9
BEOEL—THBIVELHD
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BEONIEITEHTA 3 Type 2

FrREI DB ELBITENE DLIITEEL =D D ELiRZ R EF

APPLY CHANGES INTO LIVE.cities .
city_update
FROM STREAM(LIVE.city_updates) S

. {"id": l, Nggh e l, "CitY": "
KEYS (1id
S ( ) {"id": 1’ Mtgh- 2’ IICityII: "Berkeley, CA"}'

SEQUENCE BY ts
STORED AS SCD TYPE 2

"}

citie
id > city __starts_at __ends_at
__starts_at & __ends_at [& 1 1 2
SEQUENCE BY 74_)[/|3(t3) tlﬁl 1 Berkeley, CA 2 null

CEIZGYET,

©2025 Databricks Inc. — All rights reserved
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OARARELAT O —DF=80DTILTF Ry T AR —
=27

FRURDHDTILET—T L%

CREATE STREAMING TABLE bronze

AS SELECT * FROM cloud_files("/data/", "json") ‘ N _
BEHAN)—325 - D)% EESE5C
ET.UTDEIET—oO0—KRITx s
CREATE STREAMING LIVE TABLE silver o FEBIZKELT—F

« FERICIEELZELI—T Vb
AS SELECT ..

FROM STREAM(bronze)

bronze silver

©2025 Databricks Inc. — All rights reserved < o4




LI AN =SV INATSADER

BEIELARN) =S (5. TRURODHFD AN —REHEELTLS

AN—Z G ANT—TIADEHIE. TROGFHELXHIET S

« ARM)—=2TT—TIILIZHLTETEINSEALSDDML

« VA—E—T—VILTRHEHETHIRN) - T T—T L
- APPLY CHANGES INTO&H(IZEHSNSRAN) =220 T—T L

UPDATE/DELETE bronze

B ZMODMLETEIC
AN)—LZEET S APPLY CHANGES

[ZI&,. Z)L)TLwsa
Z % F GROUP BY
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AR) =2 T TEHZFEITITO

skipChangeCommits (EZEB (/A T4V T 2D EHS

e HLLEBEMNBLLVEDASskipChangeCommitslE kT 2D TIELL. EEHE
AEXYTFTBHEIICAN)—SUTITHERT S

« FETEEZTRICIEAADIZIZ DML Z{ERALETFNIEESELY,

Ad-hoc Ad-hoc
DELETE DELETE

! 4

bronze silver
skipChangeCommits

ous_fites ch E1
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Deep dive into
Materialized Views




ITYTSA AR Ea1—

TFUTFARFEa—lE, BISEHESN /T LRLRREET

AM)—E 9 T—TNERBRLT. TV 7S5/ X-Ea—IE:
« AAIZTXT B appends, updates, deletes ZMIEBELET
o HoWAERT/V1 U IEBEYR—k

» ad-hoc 7TV ERLESICHFEEHYR—Fk

« BEIMICVTUERDEEZNIE

AR) =2 T EIXERY,
(& =
n. HEIZIGLT
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EnzymeZ{ERALT-
ITYVT7ISAAXR-Ea—NDiE y

7)oLbyia ‘
|
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T—A2F VD

AN A ZNEIE, TARTEBFAEITDIELLIRET —F Uk

date city_id date city_id city_name
2022-06-01 1 2022-06-01 1 Berkeley
2022-06-01 2 REPLACE TABLE 2022-06-01 2 San Francisco
2022-06-02 3 2022-06-01 3 Denver

date city_id date city_id city_name
2022-06-01 1 CREATE MATERIALIZED 2022-06-01 1 Berkeley
2022-06-01 2 VIEW 2022-06-01 2 San Francisco
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EDKIIZEnzymeld
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FLWT =D ENE T H-VENT S

FLWVT—2hEMEN., VT NEFATHIEEITHERELET

mon-o-ton-ic que-ry

/. mana tanik 'kwirg/ - FEBIZHEN (RM)—22F D LS

noun fdjl)

T — AR =R T LNZ T DNBINE L, LA . select/project/inner join/Z M1tk

ANCH D LT A7 Ve — U RIS 23t L CENE

DE .« AAICHTBEEEITHAEL

date city_id date city _id city_name

2022-06-01 1 2022-06-01 1 Berkeley
2022-06-01 2 2022-06-01 2 San Francisco
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Partition i &
T—IWa/N\—T423aVIZREIL. EESN L DETZHEFAET S

PARTITION BY date PARTITION BY date . \
EHNEFHE/RSENTIRE
date amount date sum - ABEHEADLRIC/N—Ta3=
2022-06-01 $10 | | JTHAHAENVE
_ [ 2022-06-01 $56
2022-06-01 $46 | |
2022-06-02 $324 | |
| 2022-06-02 $348
2022-06-02 24 |
2022-06-03 $32 | |
— | 2022-06-03 $67
2022-06-03 $15 |
2022-06-03 $20
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MERGE %5 E D 1T B #H
T—AIR—RAXBDT V=D& FE>T HERDEZETE TS

B ) —ZNE
update/insert/delete% ik x %
E&Pd =i

HEERD IR

date amount
2022-06-01 $10
2022-06-01 $46 date sum
2022-06-02 $324 2022-06-01 $56
2022-06-02 $24 2022-06-03 - ‘ 2022-06-02 $348
2022-06-03 $32 2022-06-03 -
2022-06-03 $15
2022-06-03 $20
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Enzyme DB
ST

Monotonic Append
Delta Tracked i =
O
4 s Changes Partition Recompute a @
Z .
= Optimal
ﬁ/) Query Plan MERGE Updates % Update
\,% Analysis fechnique

Full Recompute

[ SApME;["’,(\Z + Catalyst Query Optimizer ]
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Enzyme: ED&IK ?

5 fE(Decomposition) [V TUZEHEIL. 129V A R)LEZ AT REIC

CREATE MATERIALIZED VIEW total_unique_users
SELECT COUNT(DISTINCT customer_id)
FROM prod.clicks

User Visible Schema

FRIISFH RS- REEH

SELECT COUNT ( *
LSRREREHE (%)

FROM _internal._mv_distinct_1

Internal Schema
CREATE MATERIALIZED VIEW _internal._mv_distinct_1

SELECT COUNT (*)

FROM prod.clicks

GROUP BY customer_id b RA{RIEFTH1DOULED
T—I
hfE#E R
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77> X: DLT Serverless

DLT ServerlessidEnzymeh T 74+ ILETH%N

Enzymel {EFATRE: Enzyme O—K<y 7

- DBSQL TRt 1= MV (Public Preview) :

« DLT Serverless /\ATS5AZEIFBMV (Private
Preview)

EnzymeldZ<DYI) %

« Co-partitioned
- Associative aggregates

« Monotonic queries
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Inner/outer joins
Semi-ring aggregates
Distinct aggregates
Window functions

Predicates on
current_date()



Demo

https://www.databricks.com/resources/demos/tutorials/lakehouse-platform/full-delta-live-table-pipeline
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Thank you
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