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| Modern Data Warehouse

1. Modern Data Warehouse

Source Integration Datawarehouse Datamart Dashboard
(&) ® (o &
eeo

Operational System

ERP

Database

SCM

External Data

Data Warehouse
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Bl Tool
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] Data Warehouse on Cloud

2. Data Warehouse on AWS, Azure, GCP

[ ——— Source e -2 [ Integration ----.o  @---. Datawarehouse & Data Mart  —---- ° @----  Dashboard ---o
On-Premise
= ]
e - = = s
N dtabase i QuickSight ot
AWS g
SCM AWS Redshift +
DMS edsh +ableau

On-Premise

»

Database
SCM Azure Datafactory Azure Synapse PowerBI
(MS SQL Dw)

On-Premise co
a [} & O
Google Cloud S GCP ' GCP GCP Looker
Data fusion  Dataproc BigQuery
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| Data Warehouse on Cloud

3. M= Industry / KAl Refence — Data Warehouse

<Data Warehouse 7+= 112{ALg>

Bl Dashboard YE& =3t x Daily or Monthly
T3 SEDW TS HiX] ETL Job
2 HloJE HlOJEf =& (ETL) Data Warehouse A Zts}
) Google Cloud
';': 3dParty  EAI l
ini. Compute Engine

| - :I Cloud @ Analytics_ , M. 3rParty
BigQuery Els Compute Engine

VPN
Data Ingest & ETL |

Dataproc

Database

:' :' Firewall Border
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| Data Warehouse To Data Lake Architecture

4. Limits of Data Warehouse

Data Warehouse

e = 1) Data Warehouse 4 S &
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ol : 84 HIO|E & 7|42 2 Bl U Report 18 E 9
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1. Concept of Data Lake Architecture

1.ELT 2. Storeitallin 3. Data Science &
Collect the Data Lake Machine Learning

Click
Streams
Customer
Data

Video/
Speech

C

[ Fmaits/ ) Rgnsor == »+ Recommendation Engines

\ Web Pages Data (loT)

AN - Risk, Fraud Detection
~— Y Y - loT & Predictive Maintenance
- Genomics & DNA Sequencing
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2. General Data Lake Architecture On-Premise — Hadoop Ecosystem + Data Warehouse

Source

Integration

Data Lake & DW

Al & ML
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Operational System

ERP

Database
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ernal Table

(Ex
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%
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python “$ Tensor docker
Analysis Dashboard
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Data Warehouse

datamart
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l

R

Bl Tool
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2. Data Lake Architecture on AWS

Source Integration Data Lake Al & ML Model Service
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2. Data Lake Architecture on Azure
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2. Data Lake Architecture on GCP

Source Integration Data Lake Al & ML Model Service
#’hadamp .
DFS 9
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GCP —
DataProc GCP
Dataflow , | . GCP Vertex Al
: o Cloud Storage
Message| ® I ©Snapshot |
\ . N
®
GCP
Pub/Sub ‘ Data Warehouse Dashboard
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Data fusion BigQuery Looker
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4. IT Industry / CAl Refence — Data Lake
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] Data Lake Architecture Challenge

Z4 ofFo A HI Ol o ESl L = =0
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Amazon Redshift Teradata Hadoop Apache Airflow Apache Kafka Apache Spark Jupyter Amazon SageMaker
Azure Synapse Google BigQuery . L .
Amazon EMR Apache Spark Apache Flink Amazon Kinesis Azure ML Studio MatLAB
Snowflake IBM Db2 . .
SAP Oracle A Azure Stream Analytics Google Dataflow Domino Data Labs SAS
racle Autonomous
Data Warehouse Google Dataproc Cloudera Tibco Spotfire Confluent TensorFlow PyTorch
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] Data Lake Architecture Challenge

1. NO ACID

% &4 %
,,,,,, Y /Y
Y Bt Y
Parquet Parquet Parquet
No atomicity Data Lake

319 1Y S7H0 Ao 2 B
245 00| Ef 2 o} Bt
B2 Rhelo| e
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] Data Lake Architecture Challenge

1. NO ACID

Write: Append

i
—~ % . Version \ Job 3
—> —>
* Read
_ s Read

Update Write: Append

4%
No consistency / isolation W {//‘/Job 2

Merge 3 Append, Version 1 Parquet Version Zx

H{X| B! AE2[Z =Tot= A0
= HAIX| %S Data Lake
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] Data Lake Architecture Challenge

1. NO ACID
/(;/'/ New Data
/ e A Column>5
== B [====
Metadata and
Governance Layer
No constraints
- W Y Y W Y Y M Y % AcColumn<b

NO quallty enforcement Parqué Parqué Par£ Parqué Parqué Parqu< Parqué Parqué Par£
Azel Hlo|Ef B 0l0| 0j24E Data Lake
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] Data Lake Architecture Challenge

2. Data Warehouse Engine is Expensive

% B

Bl Reports

&
]

Reports

*
-
] 2
. ] & Performance?

Data Warehouse

I S e e DO W e e Ve Ve NN D e N

Needs of Data Warehouse Data Lake
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5. Limits of Data Lake Architecture
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1. Lake House Architecture
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< databricks

The Data and Al Company

“% Lakehous
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I Delta Lake

HIOIE 0|3 &0 2E Ao MF

Ho|Ef DER, MY Sw

l

2]0]0f : 100% Apache Spark =&

‘45 z| M=t

Y + 2

ACID EEHXHNI x| 0_|
Batch + Stream &gt

Schema Enforcement
Time Travel

Parquet Files

Transactional Log

* Indexing
« Z-Ordering / Data Skipping
« Compaction
» Delta Cache
o 24x HE FHE| HE
48x HHE ETL X2

000000

rrrrrrrrrrrrrrrrrr
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| Delta0il A 42|14 o ds WS Lot

U 2Hd H % (Schema validation, Data Quality)

Consistency
(never read broken, unfinished or wrong data)

p1
write —> |2 "23 —> read
= p
p4
stream Schema enforcemen

t

1 ( new_health_tracker_data_df.write
2 .format("delta")

3 .mode("append")

4 .save(schema_dir) )

AnalysisException: A schema mismatch detected when writing to the Delta table (Table ID: 94eal294-9d88-43

76-bc35-0727970a4280) .
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DELTA LAKE

o
M| AY A Al LIE™ Schema enforcement
AHE5H0 EX| 7 L= (broken, unfinished, wrong)
HOIHE Sie AS YA
0%l Schema®t 5| &5t = O|0|HE +=&dt=
A A 8 = A2, 0 F &0 E4 He
LHo| Zr2t S| 8SHAHLE NULL 2/ MAHSHESE
otz A8 A&

Table schema:

root

-- device_id: long (nullable = true)
-- heartrate: double (nullable = true)
-- name: string (nullable = true)

-- time: double (nullable = true)

Data schema:

root

-- brand: string (nullable = true)

-- device_id: long (nullable = true)
-- heartrate: double (nullable = true)
-- name: string (nullable = true)

-- time: double (nullable = true)



| Deltadi M M2l U M5 HS wol A

o= DELTA LAKE

M 7| x| M3}, Update/Delete ¢4t X| A

(no need to have a complex pipeline)

otE Al&ote X|sd 7=
E = - /0|5 7 mo|= 2o T2 2 MU= MAHL F2 o
s . 1 La ofA| X| =& H|O|E{(Data Skew ZH)S = W Deltac AS2= 3l
g e o= degolo] At 27| V27 22 mtes 44
| of e e e e = - AP Ol parquet Lt O A L/ dSH= Small file, Big file X & S &
el 5t0] H5g THu
(no need to have a complex pipeline) . %H_I'&'O._l Parquet H—|'OEI% Append OnIyOILf, Deltat—= Tran
saction LogE AH&5t0] update/delete H4HE X[ &SI
5 e =3k O O|E WO|Z 2tolg PHSHe U YK
o e Change Data Capt —
8 = s e ure (COC & SCD) . Al EE2 5F U CDC(Change Data Capture) 4 &
X e x 5t= A= A&

C IOOCUS Confidential & Proprietary | 2021 CLOOCUS | All Rights reserved



| Deltadll M 2|4 2 M5 HZ wor

Time Travel 7|5 |3 (&3l= Commit A|™HQ| HO|EE X&)

DELTA LAKE

Time travel

. . | IRV
1 display(processedDeltaTable.history()) = - N
(implicit snapshots) H Ol o|AEZ2| =2l
» (1) Spark Jobs
version timestamp userld userName operation operationParameters
3 2021-08-30T16:09:41.000+0000 1728243541534360 sangbae.lim@databricks.com MERGE ¥ {*predicate”: “((health_tracker.'time" = upser
p1 p1 O pl O . . ‘matchedPredicates”: “[{\"actionType\":\"upd
(@)} (@) ()]
e p2 e p2 k¢! p2
>~ p3 > p3 =< P3 . 2 2 2021-08-30715:54:51.000+0000 1728243541534360 sangbae.lim@databricks.com WRITE ¥ {*mode": "Append®, "partitionBy": *[]"}
= — = 1 2021-08-30T14:59:04,000+0000 1728243541534360 sangbae.lim@databricks.com REPLACE COLUMNS ¥ {*columns®: "[{\"name\":\"dte\" \"type\":\"d:
pln ple x pll x {\"name\" \"time\ " \"type\"\"timestamp\",\"nL
3 {\"name\":\"heartrate\",\"type\":\"double\" \"'n
{\"name\"\*name\"\"type\":\"string\" \"nullab
V 0 V'I V 2 {\"name\":\"p_device_id\" \"type\"\"integer\",

4 0 2021-08-30714:49:25.000+0000 1728243541534360 sangbae.lim@databricks.com CONVERT ¥ {*numpFiles®: "5", "partitionedBy": "[\"p_dew:

versionAsOf E H

MO Z Time Travel

Transaction |Og% I'%-CI’-H A-I I:|'|X|_-I 1 (spark.read ; irirag:ipark.sql.funm‘ons import it
Zo ElQARNEE AFRA} G| O|E{O 2 | epttan(varstoniaot, 2) A P
ﬁﬂﬂ:% 7|‘X:|2E Z'\I% Xl-?l;-l 4 :lﬂad{health_tracker + "processed") 2 ?Ez;:;:?ﬁﬂersianﬂsof“, 5)
5 .CﬂUHt{:}} 7 .format("delta")
o O E{ 2| 0 A history() SZ5}0; | B e
M EfQUABIT ALZX} HE, AHA » (6) Spark Jobs 1| T henrtrates, 1e(tens) s 4aa(tnmmet}, ¥p_deviceid")

of At J_Ll- |.|:||E.| X—IE (=1 O|_ Out[17]: 7128 2)
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| Delta Table 7i &2

Parquet Gt 7|¥tO 2, Transaction logE X| ¢

- Delta Table= Delta Lake 7|== AFESI 7AX|5t= HIO|H 25
37K e =e 2 (L E

DeIta File(Apache Parquet L AF&), Transaction Log, Metastore0|
=& I51|0|E(opt|onal)

Delta Table O] HiHH -

. CREATE TABLE example_table USING

. CREATE TABLE example_table USING DELTA D
/pa thé;gét;bls‘/ delta_log /path/to/t{ablo/_dolta_log /p-ath/to/tz?b]e/_delta_log
e DS e e —— T E
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| Delta Table 712

customers
part]
(@)
Q part2
g ﬁ part3
. part4
Transaction Log
Provides Metadata
Layer for ConSiStency #fs 1s ftmp/bernhard/loan_by_state_delta
path

dbfs:/tmp/bernhard/loan_by_state_delta/ delta_log/

dbfs:/tmp/bernhard/loan_by_state delta/part-00000-cdB80fd12-457b-4058-a904-3628c6290a57-c000.snappy. parguet
dbfs:/tmp/bernhard/loan_by_state delta/part-00004-68b2735a-18d1-474e-8318-ecd13cad10a7-c000.snappy.parguet
dbfs:/tmp/bernhard/loan_by_state delta/part-00009-05545d85-f051-4a37-B52a-18298fb4f3cd-c000.snappy.parguet

dbfs:/tmp/bernhard/loan_by_state delta/part-00010-3faB8bat-61cc-45cd-8eld-e0949d1bbece-c000.snappy. parquet

Data in Parquet

A 4

https://databricks.com/blog/2019/08/21/diving-into-delta-lake-unpacking-the-transaction-log.html
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CH 2O

parquet...

| Spark APIsE A3l A DeltaZ &2

/EREATE TABLE ...

USING parquet

dataframe

.write
.format("parquet")
.save("/data")

\_

J
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EH 2l
DeltaE X‘ §,_|'
(EREATE TABLE ... A
USING delta
dataframe
.write
.format("delta")
.save("/data"
_ ( )
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DeltalLake _Demo ( Python

& databricks

& ® sangbae-demo
E] Data Science & E...

Workspace

CllOJE mted 9Ix|

lakedemo

1.Delta LakeOl|A GIO|E ...
2 HEX H|0|E=2 EH|HO0] ...

Repos 3.Time Travel - A|Z} O§3...

4.2M71/d|o[E{zfatxiot E...
Recents

Search

Data
Compute

v— Jobs

[S) File »

Cmd 5

(¢ Edit v

[Ea] View: Standard » & Permissions ® Run All

~ Clear »

1.Delta LakeO|M H|O|E{ X{2] ¥ : Bronze/Silver/Gold

§€ kafka

‘In amazon

§ KINESIS

€y

Data Lake

BRONZE
@

Raw Filtered, Cleaned, Business-level
Integration Augmented Aggregates

IMPROVE DATA QUALITY

e HEX:raw data JCHZ X7

o AlH:

5
. ZE

clloje 22lE &
: 58 SH2Z HA/Ri g e HIO[E (HIO|EDHE)

L Z3I5 A "Single version of truth" C|0[E{ A4

2IA| C|O|E{& Dataframe22 211 SQL HE MMst & #F SQLZ H|0|E He|

Cmd 6

%fs

1s /FileStore/flight/lakedemo

|

Streaming
Analytics

g

Reporting

/"
\




%fs
1s /FileStore/flight/lakedemo

path name size
1 dbfs:/FileStore/flight/lakedemo/assignment_1_backfill.csv assignment_1_backfill.csv 12890
2 dbfs:/FileStore/flight/lakedemo/assignment_1_ingest.csv assignment_1_ingest.csv 771013069
Showing all 2 rows.
2 u - &
Command took 5.33 seconds -- by sangbae.lim@databricks.com at 12/11/2021, 11:21:10 on sangbae-demo

Cmd 7

# IoT S|AEZ[H CI0HE YoM HiojH=2Y2=E 2|
dataPath = f"dbfs:/FileStore/flight/{rawdata_location}/assignment_1_ingest.csv"

df = spark.read.option("header","true").option("inferSchema","true").csv(dataPath)
display(df)

» (3) Spark Jobs

» 2 df: pyspark.sgl.dataframe.DataFrame = [id: string, reading_time: timestamp ... 6 more fields]

id reading_time device_type
1 34fb2d8a-5829-4036-adea-a08ccc2c260c 2015-02-23T10:18:54.958+0000 RECTIFIER
2 f7caf2f0-773e-4e1f-a530-d1f5342193¢c2 2015-02-23T10:18:54.964+0000 RECTIFIER
3 597a91bc-6bcd-492c-9dd7-3b329dabf911 2015-02-23T10:18:54.968+0000 RECTIFIER
4 21801953-c2ff-4335-98a4-75f9000248f3 2015-02-23T10:18:54.976+0000 RECTIFIER
5 d1291019-bd31-4334-b17a-2de9522c8ef4 2015-02-23T10:18:54.978+0000 RECTIFIER
6 93ed29ce-b7e9-4c5f-b7cd-d85f3d967b39 2015-02-23T10:18:54.992+0000 RECTIFIER
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device_id
7G007R
7G007R
7G007R
7G007R
7G007R
7G007R

device_operational_status
NOMINAL
NOMINAL
NOMINAL
NOMINAL
NOMINAL
NOMINAL

reading_1
19.9996185303
19.998550415
20.0006866455
20.0006866455
19.9996185303
19.9996185303

Python

reading_2
0.03656006
0.035491943
0.033355713
0.033355713
0.030151367
0.025878906

Pl v = %X

reading_3

0.030136108
0.027999878
0.030136108
0.022659302
0.025863647
0.023727417




# 1A CI0|E EF (backfill), Lb=0l el s|AE2(ZH 0|2t HEH
dataPath = f"dbfs:/FileStore/flight/{rawdata_location}/assignment_1_backfill.csv"
df_backfill = spark.read.option("header","true").option("inferSchema","true").csv(dataPath)

display(df_backfill)

» (3) Spark Jobs

» B df_backfill: pyspark.sql.dataframe.DataFrame = [id: string, reading_time: timestamp ... 6 more fields]

id reading_time device_type device_id device_operational_status reading_1 reading_2 readi
1 34fb2d8a-5829-4036-adea-a08ccc2¢260c 2015-02-23T10:18:54.958+0000 RECTIFIER 7GO07R NOMINAL 19.9996185313 0.03656006 0.030
2 f7caf2f0-773e-4e1f-a530-d1f5342193c2 2015-02-23T10:18:54.964+0000 RECTIFIER 7G007R NOMINAL 19.998550416 0.035491943 0.027
3 597a91bc-6bcd-492¢c-9dd7-3b3a9dabfa11 2015-02-23T10:18:54.968+0000 RECTIFIER 7GO07R NOMINAL 20.0006866465 0.033355713 0.030
4 21801953-c2ff-4335-98a4-75f9000248f3 2015-02-23T10:18:54.976+0000 RECTIFIER 7GO07R NOMINAL 20.0006866465 0.033355713 0.022
5 d1291019-bd31-4334-b17a-2de9522c8ef4 2015-02-23T10:18:54.978+0000 RECTIFIER 7G007R NOMINAL 19.9996185313 0.030151367 0.025
6 93ed29ce-b7e9-4c5f-b7cd-d85f3d967b39 2015-02-23T10:18:54.992+0000 RECTIFIER 7GO07R NOMINAL 19.9996185313 0.025878906 0.023

Showing all 100 rows.

= al v &

&
Command took 1.54 seconds -- by sangbae.lim@databricks.com at 12/11/2021, 11:21:10 on sangbae-demo
Cmd 9
; 3 _ Pv v =%
#SQLE X2IE 9N ClOEZHY Mo AYNEE M4 Python

df.createOrReplaceTempView("historical_bronze_vw")
df_backfill.createOrReplaceTempView("historical_bronze_backfill_ww")
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=
965q-l_ Bronze E-”Olg %SC]-L
—— Delta Lake E0]Z2 A4 A A —-[624%t21 H[OJE{]

DROP TABLE IF EXISTS sensor_readings_historical_bronze; Sl S e L SEEEr CEa s S tEe el S

CREATE TABLE sensor_readings_historical_bronze USING DELTA > (2) Spark Jobs

as select * from historical_bronze_vw
count(1)

1 6240991

2 HEX H|0|E2 SHIHO0| L0f O|F sZ5t A HlO[=20| B

o backfill GIO[E{7} L0 X E3l{of &t
o LCIQFSH Q= HiM A| 999.99 710| HLEl

Cmd 17 Silver E'”Ol% AoH
(HIol& FA|, H
%sql
-- HEX H[0|Z2 Z 7IX| 2H|7t A0 O|F Htsto] A HO|E 44d

DROP TABLE IF EXISTS sensor_readings_historical_silver;

CREATE TABLE sensor_readings_historical_silver USING DELTA
as select *x from historical_bronze_vw;
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%sql

-- 22X H0|20| 2= Ho|f HO|E2 WEt

-- Insert/Update 270HE SH-t2| H{X|Of|A =3

-- Delta LakeE AIE3IH 7|Z Append Only QEHE AEZ|X|E Update?t 7ts8t XEAZ, HIX|QE AA|

MERGE INTO sensor_readings_historical_silver AS silver —- TO DO... "AS" what?
USING historical_bronze_backfill_vw AS bronze-- TO DO... "AS" what?

ON silver.id=bronze.id

WHEN MATCHED THEN update set *
WHEN NOT MATCHED THEN -1insert x*;

» (9) Spark Jobs

=

num_affected_rows num_updated_rows num_deleted_rows num_inserted_rows

1 100 54 0 46

21t HOIE =7t

Showing all 1 rows.

S 7| & gHolE
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%sql

-- [Ed7t A= CIoHE ®el fojy 2[YIENM 999,995 %
SELECT *
FROM sensor_readings_historical_silver
WHERE reading_1 = 999.99

» (3) Spark Jobs

5

6

Showina all 367 rows.

id

MESIES £l

reading_time

=AM = H0[E =t¢

device_type

|

(999.99)

device_id

device_operational_status reading_1

80ffbdd8-65d4-4b7d-b4d3-f0]

%sqgl

ee2aead8-55c6-4357-ae03-ad ~~ SOt FET HEE AEAM 999,902

b6a30210-b823-4c31-ab62-2( DROP TABLE IF EXISTS sensor_readings_historical_interpolations;

+=HE HolEl= ¢#/5 clolge

mRzZlo

S H—.

7d67bdae-79d7-459e-848e-6] CREATE TABLE sensor_readings_historical_interpolations AS (

bdacc82b-adf2-4a85-9469-d3
1922bf1e-ba54-4370-ac81-40

CIOOCUS  confidential & Pre

WITH lags_and_leads AS (
SELECT
id,
reading_time,
device_type,
device_id,

device_operational_status,

reading_1,
LAG(reading_1, 1, 0)
LEAD(reading_1, 1, ©)
reading_2,
LAG(reading_2, 1, 0)
LEAD(reading_2, 1, Q)
reading_3,
LAG(reading_3, 1, 0)
LEAD(reading_3, 1, 0)

OVER
OVER

OVER
OVER

OVER
OVER

(PARTITION
(PARTITION

(PARTITION
(PARTITION

(PARTITION
(PARTITION

FROM sensor_readings_historical_silver

)

SELECT
id,
reading_time,
device_type,
device_id,

device_operational_status,
((reading_1_lag + reading_1_lead) / 2) AS reading_1,
((reading_2_lag + reading_2_lead) / 2) AS reading_2,
((reading_3_lag + reading_3_lead) / 2) AS reading_3

FROM lags_and_leads
WHERE reading_1 = 999.99
ORDER BY +id ASC

BY
BY

BY
BY

BY
BY

device_id
device_id

device_id
device_id

device_id
device_id

ORDER
ORDER

ORDER
ORDER

ORDER
ORDER

BY
BY

BY
BY

BY
BY

reading_time
reading_time

reading_time
reading_time

reading_time
reading_time

ASC,
ASC,

ASC,
ASC,

ASC,
ASC,

id
id
id
id
id
id

ASC)
ASC)

ASC)
ASC)

ASC)
ASC)

AS
AS

AS
AS

AS
AS

reading_1_lag,
reading_1_lead,

reading_2_lag,
reading_2_lead,

reading_3_lag,
reading_3_lead

999.99
999.99
999.99
999.99
999.99
999.99

reading_2
999.99
999.99
999.99
999.99
999.99
999.99

HIIE oz @7 HO|H

H2HLAG, LEAD)

SQL

P il v = %

reading_3
999.99
999.99
999.99
999.99
999.99
999.99




%sql
—- olzsh wAoR MM $X7 HAEASES ol

(=) I

SELECT * FROM sensor_readings_historical_interpolations

» (1) Spark Jobs

id
1 006d540e-867b-4965-94d7-e170fc283fd0
2 0124f6d5-7582-48¢7-b741-fc9a876149d4
3 037b2a16-3cdf-4b09-a9f4-912e42b37706
4 0386a982-c5da-480a-b0b9-096f376ba2d1
5 03f48ac3-b0b8-439e-852d-89a64ff094fd
6 041a324c-7bd2-4117-975d-bd93f0fed50c

%sql

reading_time

2015-02-24T14:41:01.514+0000
2015-02-23T10:28:39.744+0000
2015-02-24T14:19:15.858+0000
2015-02-24T11:25:22.647+0000
2015-02-24T14:20:41.784+0000
2015-02-24T12:03:25.872+0000

-- [E8]7t A= CHolHE 2™ HojE 2/FTENM 999.998 MESIEE =0 UA/US]

SELECT *
FROM sensor_readings_historical_silver
WHERE reading_1 = 999.99

» (3) Spark Jobs

id
1 80ffbdd8-65d4-4b7d-b4d3-f02aef04839b
2 ee2aead8-55¢6-4357-ae03-ac25f5510cff
3 b6a30210-b823-4¢31-ab62-2d81934a1527
4 7d67b4ae-79d7-459e-848e-67c758e5fa9b
5 bdacc82b-adf2-4a85-9469-dad73ffcOc44
6 1922bf1e-ba54-4370-ac81-409c5a12dc42

Showina all 367 rows.

reading_time

2015-02-24T13:10:09.625+0000
2015-02-24T13:10:52.444+0000
2015-02-24T13:30:51.108+0000
2015-02-24T13:31:56.002+0000
2015-02-24T13:32:46.088+0000
2015-02-24T13:33:46.128+0000

device_type
RECTIFIER
RECTIFIER
RECTIFIER
TRANSFORMER
RECTIFIER
RECTIFIER

device_type
TRANSFORMER
TRANSFORMER
TRANSFORMER
RECTIFIER
TRANSFORMER
TRANSFORMER

device_id
5E005R
7GO07R
5E005R
91009T
5E005R
6F006R

device_id
4D004T
4D004T
2B002T
2B002R
2B002T
2B002T

sSQL ) Pl v = x

deviceoperationalstatu[ reading_1
49.736801154999995

9.999618530300001

RESETTING
IDLE

IDLE
RISING
IDLE

IDLE

10.0062866211
9.985046385
9.9946594237

9.959762573999999

~

-0.8395538499999999

reading_2

0.0034790039
-0.0160980225
0.46627808
0.0057678223
-0.0402984625

J

SQL ) P~ il v = x

deviceoperationalsté

HIGH
HIGH
NOMINAL
NOMINAL
NOMINAL
NOMINAL

reading_1
999.99
999.99
999.99
999.99
999.99
999.99

reading_2
999.99
999.99
999.99
999.99
999.99
999.99

readinga\

999.99
999.99
999.99
999.99
999.99

999.99 /




%sql
-- FI=2 =A% Clo|E=Z ClojE] Bt => 27 C|0[E](999. 99)E H7bHoz HF

I_

-- Merge 22 AMEdliAM AH H|O|Z2| HO[E HF 2|njiA 2H=7|

merge into sensor_readings_historical_silver as S MERGE 22 |:-||O|E.| _/IK_I-I
using sensor_readings_historical_interpolations as I

on S.id=I.1id

when matched then update set x
when not matched then 1insert x;

» (9) Spark Jobs %sql
—— Q2 H0o[E{7} Hop QU=X| CHA| st St
num._affectec ~~ [ 120 45 22 (Delta Laket SAHE X - Delta E#BM 20| Bl H2, HCHO| A0\ where B B} Al 0/ ©8)]
1 367 SELECT count(*) E”O| E‘| 'E.FO|' %'\E X|

30|

FROM sensor_readings_historical_silver
WHERE reading_1l = 999.99

» (1) Spark Jobs

count(1) Command took 0.23 seconds -- by sangbae. Lim(@
1 0

Showing all 1 rows.
B o - &

Command took 0.23 seconds -- by sangbae.lim@databricks.com at 12/11/2021, 12:04:46 on sangbae-demo
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AL | Faps

3.Time Travel - A|Z} 0{32 SHA|Z

Cmd 26

%sql
-- [8Xf HO|E0M E == Us BE #HE UWHYS Sl(BER 712t

2 2[E= AdminO|

DESCRIBE HISTORY sensor_readings_historical_silver

» (1) Spark Jobs

version timestamp

2 2021-11-12T02:41:51.000+0000
1

1 2021-11-12T02:38:58.000+0000
2
3 0 2021-11-12T02:38:37.000+0000

ClOOCUS  confidential & Proprietary 1 2021 CLOOCUS | All Rights reserved

userld

1728243541534360

1728243541534360

1728243541534360

H) ]

Silver E| O] M S|IAEL

userName

sangbae.lim@databricks.com

sangbae.lim@databricks.com

sangbae.lim@databricks.com

operation
MERGE

MERGE

CREATE TABLE AS SELECT



O] A= GOl HH

2}0| SQL ) P il v = x

%sql
-— B® 1 HI0[E{7t 999.99 0| EFE0] RUS. THeF oy HEC| HO|HE AjEelsi=tof SHHH?

SELECT =

FROM sensor_readings_historical_silver
version as of 1

WHERE reading_1 = 999.99

» (3) Spark Jobs

id reading_time device_type device_id device_operational_status reading_1 reading_2 reading_3
1 80ffbdd8-65d4-4b7d-b4d3-f02aef04839b 2015-02-24T13:10:09.625+0000 TRANSFORMER 4D004T HIGH 999.99 999.99 999.99
2 ee?aead8-55c6-4357-ae03-ac25f5510cff 2015-02-24T13:10:52.444+0000 TRANSFORMER 4D004T HIGH 999.99 999.99 999.99
3 b6a30210-b823-4c31-ab62-2d81934a1527 2015-02-24T13:30:51.108+0000 TRANSFORMER 2B002T NOMINAL 999.99 999.99 999.99
4 7d67b4ae-79d7-459¢-848e-67c758e5fadb 2015-02-24T13:31:56.002+0000 RECTIFIER 2B002R NOMINAL 999.99 999.99 999.99
5 bdacc82b-adf2-4a85-9469-dad73ffcOc44 2015-02-24T13:32:46.088+0000 TRANSFORMER 2B002T NOMINAL 999.99 999.99 999.99
6 1922bf1e-ba54-4370-ac81-409c5a12dc42 2015-02-24T13:33:46.128+0000 TRANSFORMER 2B002T NOMINAL 999.99 999.99 999.99
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4.2 47/H0|E{2tetArt Bt ZE HI0|E 4

%sqgl

-- FH| 7, €N 8 dM1el Ha/Ea/F0 £X| A

drop table +if exists sensor_readings_historical_gold_by_reading_1_daily %sql
select * from sensor_readings_historical_gold_by_daily_avg_min_max

. . . B . order by device_type, date_reading_time
create table sensor_readings_historical_gold_by_daily_avg_min_max

using delta » (1) Spark Jobs

as select device_type,date_reading_time,avg(reading_1) as reading_1_dai aily_max
from sensor_readings_historical_silver_by_hour_and_minute @ —|
group by device_type,date_reading_time; device_type
I RECTIFIER reading1...
70 B RECTIFIER reading_ ...
B RECTIFIER readingl...
i 60 B TRANSFORMER rea...
GOLD H|0|= 4-d(Data Mart) o B TRANSTORMER rea.

2015-02-23 2015-02-24 2015-02-21

date_reading_time

radingl_daily_min, reading_1_daily_avg, readingl_daily

i
=

i - Plot Options... £2
ClOOCUS  confidential & Proprietary | 2021 CLOOCUS | Al Rights reserved . P #



\ 4

I;ake House
2H& At




| Lake House &8

XS Xt Industry / HAlF Refence — Data Lake

(Kafka Trigger)

Ve S SN

Azure Function
(Kafka Trigger)

Lake Storage

Gen?2

L

Holy =& e-. Data Lake Storage _.g @oceee———- Al&ML ® o--- Model Service ____g
/ Korea Central
wi™
Keras §
Tensor
A S— @ ’4;5.
il ]
ke Azure Function Azure ML
V,ZNEI (Kafka Trigger) = Azure Deploy Endpoint
H2S ] > Databricks
Kafka Topics o
P Gateway Azure Eunction Azure Data P Bl Visualization _———

Raw Data Raw Data
(Bronze Table) (Silver Table) (

Raw Data

)

Power BI

CIOOCUS Confidential & Proprietary | 2021 CLOOCUS | All Rights reserved



\ 4

28192 C §jo|E

[

|
M2 g8¢ += U= 371K
Conclusion




| 22t E Hlo|E,

Reports

f
) 3
—] &
"’ "’

Data Warehouse

T

b

S 86
) N’ )

Structured Data

Moz g8 = A= 3

Data Lake

G B

Bl Reports Data
Science

A
sg—
=

Data Warehouse

ETL _l

Data Lake

S I ® O F

Structured, Semi-structured and Unstructured Data

CIOOCUS Confidential & Proprietary | 2021 CLOOCUS | All Rights reserved

\Y/FTe
Lear

4

hine
ning

A

Data Lakehouse

Ig_zﬁ

il

BI Reports Data Machine
Science Learning

|

Metadata and
Governance Layer

BEIERELG

*
S I & O J

Structured, Semi-structured
and Unstructured Data




\ 4

Thank you'!

Data Analytics Team,
Data Engineer g} 2IX]|

Gold

Azure

Focus on Cloud Cloocus M:DC;StSr?gE Expert

Microsoft Azure Consulting Expert Group MSP

B8 Microsoft



