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Notebook STEP 1: Python DEERV VT hERTITS
Python DERER DTV T hEFITUE T, CNBSDRIUT MiE. O—ARRD Parquet 7—4F 2w b5k
= O—>7—%1w h%& Google Cloud MTDCSV I7A)L%&F 1L — KU, Deltalake /\A TS5+ > OBRICHBR—ET—JILEERLET,
Storage H'5 Delta JO>XF—J)LIC
=2 *gcp_launch_event EWVDEBID GCS AR ANG D EZAIIRELVLTWVET,

= JO>X5F—JILEERU. Delta
IVIN—F—=TILICEZIAD

= T—AZEN LT Delta JT—)LR
F—ILICEZFIAH. BigQuery (C
A ]

from pyspark.sqgl.functions import *
from pyspark.sql.types import StructType,StructField, StringType, IntegerType

# Grab the parquet dataset that comes in the sample dataset path of a Databrick workspace
1spqg_path = "dbfs:/databricks-datasets/samples/lending_club/parquet/"

# Read loanstats_2012_ 2017.parquet

: ¢HC:&:O)[]——,/0)§i?ﬁ%i[ﬁgOueryTT data = spark.read.parquet(lspq_path)

I

= Delta—JJL & BigQuery 7—J )L %
&S U, Looker TTF—HZHREA

# Reduce the amount of data (to run on Community Edition)
(loan_stats, loan_stats _rest) = data.randomSplit([0.10, ©0.90], seed=123)

#Update with your own GCS path
loan_stats.write.format("csv").save("gs://gcp_launch_event/raw/", header='true")
Databricks Dtz 77w T ZOUT KT

zp . csv_path = dbutils.fs.1ls("gs://gcp_launch_event/raw/")[5].path
Notebook S0 W1 bl o
EHHLWEITET df = spark.read.option("header", True).option("inferSchema", True).csv(csv_path)

csv_schema = df.schema

df_evolution = df.filter("addr_state == 'VT'").1limit(5)
df_evolution.select("addr_state", "loan_status", "grade").createOrReplaceTempView("new_records")

data = [("CA", "Late (16-30 days)", 79),

("CA", "Fully Paid", 7992)]
1
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schema = StructType([ \
StructField("addr_state",StringType(),True), \
StructField("loan_status",StringType(),True), \
StructField("count",IntegerType(),True)
1

df_merge = spark.createDataFrame(data=data,schema=schema).createOrReplaceTempView("merge_records")
# Optionally insert your own database name below

sql("""create database gcp_launch_event""")
sql("""use gcp_launch_event""")

STEP2 : O—>DAFT—H AT —HZMDIAAT Delta IO XAF—TILICESEFIAD

df_csv = spark.read.schema(csv_schema).option("header", True).csv("gs://gcp_launch_event/raw/")
df _csv.write.format("delta").saveAsTable("loanstats_delta bronze")
display(table("loanstats_delta_bronze"))

Delta JO>XF—TILAZARY MIATFDOLS(CRD, O—2BHBBEDBHRHINMIR RSN TWVDIEI T,

id member_id loan_amnt funded_amnt funded_amnt_inv term int_rate installment grade sub_grade
1 null null 1000 1000 1000 36 months 5.32% 30.12 A Al
2 null null 1000 1000 1000 36 months 5.32% 30.12 A Al
3 null null 1000 1000 1000 36 months 5.32% 30.12 A Al
4 null null 1000 1000 1000 36 months 6.00% 30.42 D D1
5 null null 1000 1000 1000 36 months 6.49% 30.65 A A2
6 null null 1000 1000 1000 36 months 6.49% 30.65 A A2

@ dqtqbriCks Databricks on Google Cloud &ERUET —A TSI, T—FPGAITI R, D 10



CDOER IR AT LATHRLUIZEDTT

STEP 3 : #fU U\ Delta S I)LIN—F—T )L &ZERR T D

NULLfEY>, RBRIINTZK SABDET ., "addr_state" & "loan_status'd 2 DDFILSZHIBRL T, SOL
ZfE> TH UL Delta 2I)LIN—=F—TILZVERR L THEL & Do Python D)L SOL DILICEHT DI (.
TILDH(C %sql X2w O AN > RZEBINT 2RENGDET,

X BUF(EWDTH PySpark TEITCEEY,

%sql

CREATE TABLE loanstats_delta_silver
USING delta
AS
SELECT addr_state, loan_status
FROM loanstats_delta_bronze
WHERE addr_state is not null;

SELECT * FROM loanstats_delta_silver;

RS L2 )LN=F =T ILEU T DK S (TR F T,

addr_state loan_status
1 MN Late (31-120 days)
2 CA Current
3 NJ Current
4 TX Current
5 IL Charged Off
6 Ml Current
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STEP 4 : —# (L L—REDIFTO—>EBEBEEDUY XV ZHIMT S

O—>EB/PYENCOT—HIC [JL—R] #DFTC. O—>BFEOUIOEHMUTCHET, —T
JULIC TOL—R] EWSBIEENMUT. Python TIIIIN—F—TILDORAF—IHELESEET,

(table("new_records")

.write

.format("delta")

.option("mergeSchema"”, True) #Add merge schema option
.mode("append")
.saveAsTable("loanstats_delta_silver"))

display(table("loanstats_delta_silver").filter("addr_state == 'VT'").
orderBy(col("grade").desc()).1limit(20))

BRALHRIVN—F—=TILEA T DX (CRBIEFI T,

addr_state loan_status grade
1 VT Fully Paid D
2 VT Late (31-120 days) c
3 VT Current cC
4 VT Fully Paid C
5 VT Fully Paid B
6 VT Charged Off null

JL—ROFH ML O— RICIE. ZDFHIC NULLEHN A D TLWBZ EN DD ET,

% Delta Lake (FT I A N TCRAF—YXZEHAUE T, mergeSchema AT 3> &BIMULRWNE, AF—XD
A—E DD (TEBNHRIENREILFE T,
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STEPS : SQL ZfE>TO—RIRIAI T DRHERS

O—RRITATDMBID I ERTHEL LS. BENCT—ILRT—T)LZFRL. MEO—-ARRT

LO—RZEIIL-TMEUTEST L. SOL ZE>THD > hEEITUET,

CREATE TABLE loanstats_delta_gold

USING delta

AS

SELECT addr_state, loan_status, count(*) AS count FROM loanstats_delta_silver
GROUP BY addr_state, loan_status;

SELECT * FROM loanstats_delta_gold WHERE addr_state = 'CA' ORDER BY loan_status;

AU TAIIZTMDLI—-REIFZRTHEL&L D, addr_state=CA TI LIV TdEnicd—ILRF—

TIUE UATFDXRSICRDET.

addr_state loan_status count
1 CA Charged Off 1896
2 CA Current 10046
3 CA Default 1
4 CA Fully Paid 7990
5 CA In Grace Period 165
6 CA Late (16-30 days) 81

16~30 B3Z3AWVANENTZ 2 DOO— > &2 EVEBDOO— A TE SN VDB ZRITE D 2128,
Delta >—2J)L%& UPDATE § 3R ENHNDFETF, RD SOLIN RZEFRITUT, BD> hEEHULET.
MERGE INTO loanstats_delta_gold g
USING merge_records m
ON g.addr_state = m.addr_state AND g.loan_status = m.loan_status
WHEN MATCHED THEN UPDATE SET *;

SELECT * FROM loanstats_delta_gold WHERE addr_state = 'CA';

Databricks on Google Cloud Z5FRUIET —F I UD, T—HFYAIT2A. 9
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CNTO—ILRF=TILHFILWLE TCEFNDIEIT T,

addr_state
1 CA
2 CA
3 CA
4 CA
5 CA
6 CA

loan_status count
Charged Off 1896
Current 10046
Default 1
Fully Paid 7992
In Grace Period 165
Late (16-30 days) 79

STEP 6 : BigQuery AR A& EOTIA—IL RFT—TIEEZTIAD

BigQuery Z#7 —9YV—XEULTHERLULTWR 7 FUR MET-ILRT =TI EHBEI DI CEETEFT, E
JU > @ BigQuery %275 7%{#>T. Python T Fe-dev-sandbox.loanstats_bigquery.gold_counter &L\5 %
FID BigQuery T—JILICT—ILRF=TILEZEZTAATHELL D,

(table("loanstats_delta_gold").write
.format("bigquery")

.mode("overwrite")

.option("temporaryGcsBucket", "gcp_launch_event") #Create a temporary GCS bucket

.option("table", "fe-dev-sandbox.loanstats_bigquery.gold _counter") #Write into a BigQuery table

.save())

< databricks
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BigQuery — )L fe-dev-sandbox.loanstats_bigquery.gold_counter (A TFD XS (CIRADET,

@ FEATURES & INFO

&> DISABLE EDITOR TABS

@) *UNSAVE.. ~ X

Explorer + ADD DATA GOLD.C.. > X
m B) SAVE ~ (® SCHEDULE ~ 2 MORE ~
Q Type to search 0 1 select * from fe-dev-sandbox.maggie_loanstats_bigquery.gold_counter”;
2
Viewing pinned projects.
v §® fe-dev-sandbox ) S
» [E] benchmark :
» [E benchmark10TB :
» [E] benchmark_external :
» [E bgmi_tutorial :
» [ brooke :
» [E] dais21_gcp_demo :
b [E demodataset :
y [ frank :
b [E gep_delta_demo :
howardtest :
» 8 = Query results % SAVE RESULTS i EXPLORE DATA v
+ [E] maggie_loanstats_bigquery :
B gold_counter :
Query complete (0.3 sec elapsed, 7.9 KB processed)
» [E maggie_locker_scratch : 5 . . :
Job information Results JSON Execution details
» [E seara_gcp_demo : S—
Row addr_state loan_status count
» [ workramp :

< databricks

1 AK Current 159
Z AL Current 932
3 AR Current 615
4 AZ Current 1827
5 CA Current 10046
6 co Current 1522
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STEP 7 : BigQuery 7—2J'JL% Looker 5 S 17/h— RICERDAATT—FERE(LT S

TFURXKNIESHRZALANILDLR— FEER L. ZORRBZHEITINENDDTULL DS, D BigQuery
F—TJ)L%& Looker W= 1/R— RICEDIAH. T—FZRENLLTHET, /R—F R : Looker & Delta T —
JIVICEEEHRLT, 2IU\—FETJOo>I LA v7—%=R"/E{LLET,

O Looker

Maggie Chu

Query Across Databricks Delta and BigQuery © justnow C
BigQuery Counter Delta Silver Aggregation
Addr State Loan Status Count Gold Counter " 10,000
CA Current 10,046
CA Fully Paid 8,089
= Current 6,640 8,000
NY Current 6,398
Fl Current 5513 -
2
T Fully Paid 4268 =
2 “ 5,000
NY Fully Paid 4,053 %—'“ |
1 L
FL Fully Paid 3,609 2
Il Current 3,359 g |
£ I
NJ Current 2.936 2 4000
| I
OH Current 2832
PA Current 2,741
GA Current 2676 2000
WA Current 2,169
NC Current 2,168
i current = g > O T PR P AP PP DRSPS
T T G X 5 ; N
It Fully Paid 2,009 S &S F TSP S o WO g g S S é)c‘ PR e b\bﬁ“oo“ﬁ &
PR TENTSSE o S R o & e Q(}bbeD-
MD Current 1918 ol - ¥ 4 s i el '\g;: ,\'o' ,\'o
. 4 ‘ ) L2 AN
CA Charged Off 1,896 @ 2
3 Targed O 896 ’\’,,} \:5\ \3;\
NJ Fully Paid 1,828 o
AZ Current 1,827

| B 1: Looker DW= 1/R— R
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F—HHATYADI—AT—2R : BEETOBBIEDFH

Databricks Machine Learning (&, EBERDIBIF. EFILD ML —Z>7. FHEORKELEE. BIMEFH=EE
EFILDRBDIZDDNYR— RY—EXZHFHAATL. IESNIEI RY—T > ROMIBRFEIRIETY .,
CDIA—RT—ATlE HHET—TILEERL. EFTILDO L —Z>0 EH#mDIEDICT7IoEAL. EF
WA NUERERUTET)LZ2HE, B8, #MHU. RRICETIVEERBUCEFAZE/KRLET,

ZOBITIE. #WRFBEFRALT. BIRTUTZ 3> I TORBHREDFHZEZERL T, 2 DDAT—
> 3 D EOBEERTICHD DR ZFALET .

Databricks on Google Cloud D%7E
Databricks on Google Cloud MERENFA TLVRWEE(F. UMTORFIAS FEESBUTERELTLIZEL,

Databricks on Google Cloud D77 A > bODFETE
MLflow TH#t#%#23(C Databricks Runtime Z{EFHY 2
Databricks H'5 BigQuery NDEE

EFILLZ X EUAD MLflow E5)LDIENN
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FFHNA AT« > TCRAMESNTVWBRBERES T 77U JDFT -9ty hMEERUT. AfmOBERE
FRARZFALET, CDOT—Ftzy MNMIF BIROUTS3>H94047, MUwTID. AF—KEIDR
DATFT—>3>DAE. RF—MELIY ROFEEFBIREDBFEHRNASENTVET, LML, RT7—23>
DFCEEAEENTZEDEHDET .. VI7+4 TIRAT—2a>ORMBERZEEFDEHICE. Nz
bikeshare_stations DT —&F v M EFEETDIRENHDET., INSOT—Ftzv I UTOU>IOMS

AFTEFY,

NET—ItY

~ : www.kaggle.com/jboysen/austin-bike
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YR — RML J0O—(C & B RBREDRENE

Databricks DT —A YA T2 X EHRF B DEIEMEEZFIFA LT, EEBHASABEZTOML S ITUA D)%
BIELTWVWET,. HIC. BRFEBDSA IJPA 0L 28R I D/cHI(C. Databricks AR LIEA—-T >V —-X
W—)L MLflow ZERUTULE T, Databricks (. MLflow DYHZ— RY—EXZRELTH D, MLflow (T
(F. BUFOHEENHEFHAEN TUNE T, Databricks T—IANR—XEDHE T, WiNFEREE T 177 (CH
B, )\—>3>. B BRTEFET,

MLflow Bk MLflow 2’O>T 9 b MLflow €5 )L MLflow LXKV
FEROTHREITY TSy hIA—L%ZMNT WP BEFINEZSHR FROURS NUTEFILD
O—R, =4, ®/E &FR BRTE=3FATI—RE H— B IEE (RN B’iF. 7/)57—>3>,

I —At R, SEEET

MLflow EFIILDF’O0AC6A> b

Databricks (&. MLflow @ spark_udf ZF>T. ML EFI)ILZN\YVFFEEQFANI—Z2TTFIOA4ITDT—
70—z BFREUET. UTILIAAICIRM T BIC(E, Databricks MLflow EFILH—E2JZ=ERT D &,
EFILDOTTOA EEFEBE(CITDS S ENTEET . Databricks D MLflow EFILH—E > (L. MLflow E
FILLSR MU EEHEEEL,. EFIILOFH/N—>3>zB88M(C 000, UOTANZIL—FT0>200
F9. EFILLZR MU 2TOMIRFEZ SIS (TensorFlow. scikit-learn 72 &) DEFTILZIGHNT
BDIENTE, EFILOEBEDO/I\—a>zigml. enszlEa—U. AF—>20» 704502 3>
REDERRDSA ITVAIVINAT—JICEESIBBRCENTEET, MLflow EFTILLSZS X NUTETILEE
LLTN\—a BEZTOE%(E. #5H% BigQuery T— JILICEZAD T EHHEETY .
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STEP 1: 1SEDAIIE(C Apache Spark Z{EAT S

F 9", Apache Spark Z{FE> T. 2 BD/\A U %ZHEFI B DataFrames DFEE. NSLDER, LI—RDIT+
JLFU > NULL LO— ROHIBRIRE ., HEEEDRIAUEZE B L TITWLWET,

ZCODBITIE, Databricks [CHAAFTNIEREALICKD . A—RXF « > TOBESREREDFRIBIFETL EDMERZ
R3TENTEFT,

PFDd—RIAZRY hER3 & 2 DO DataFrames ZEE LTS T I)ILFU T LTWB S ERHMD
F9., TIPS TUTHSHEEUAMNRVDTIE? ERBICB OB ULNFERA. NI EMH Spark
Catalyst Optimizer D#EEET 9. Spark DUIER THD E. TAILAZFEESDRIICTVS 1 LTWVWDR T EAD
MOET, T4ILFUTUTHSIRETBEIDICOA—REZZEEITBCEIRANT SO ATlEHDE
I M. Catalyst Optimizer (IRIZIEREZZI RN EZFRIEUIEDRZA T, JTUDETIEFZEETCEET,

F—oty hORSE EREIL

stations_df = spark.read.format("bigquery").option("table",
"bigquery-public-data.austin_bikeshare.bikeshare_stations").load()
spark_df = (trip_df.
.join(stations_df, on=trips_df.start_station_name==stations_df.name)
.selectExpr("subscriber_type", "dayofweek(start_time) as day_of_ week",
"hour(start_time) as start_hour", "start_station_id", "end_station_id", "duration_minutes")
.filter("duration_minutes > @ AND duration_minutes < 180")
.filter("status = 'active'")
.dropna())
display(spark_df)
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WholeStageCodegen(2)
duration: 2.8 s

Stages: 4.0 WholeStageCodegen (1)

[ Scan BigQueryRelation(bigquery-public-data.austin_bikeshare.bikeshare_trips J duration: 308 ms

numRows=1,342,066 numBytes=144,407, 357) +details sStages:5.0

Scan BigQueryRelation(bigquery-public-data.austin_bikeshare.bikeshare_stations

v numRows=98 numBytes=12,444)+details

Filter +details

\ 4

l Projects l v
BroadcastExchange
BroadcastHashJoin

+details

B2 : Spark UIDOITIVUIS>

80k
70k
60k

50k

40k

30k

duration_minutes

20k

10k

B3 : HERE COBERIIAIER DD 0 2078 Y68 M0 12734 A6 18 20 22
start_hour
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STEP 2 : Spark DataFrame % pandas DataFrame (CZ#U. B Uz —4EY M T sklearn EFJLEIBE

SEOFITIE. FEENSHITOPMERRM (9) ZFATMELFEETIVEEELUES ., HhTTUHILR
BFEICOWTIE. /Ry hI>O—RZEITVWET. UL, EFILZET—FTY MIT o v hESEBFHIC, A
BEITDTEICUET, MLflow Z-1 > /R— KU, sklearn DA — hOF > JgexBRNC LT, Kig%x
MLflow DB —/\—(CEEN(TEBIFLE T, £DE. U2 API Z7T L T MLflow BT —/) (- S EERIER
ZDOTUTEFET,

import pandas as pd

from sklearn.linear_model import LinearRegression
from sklearn.preprocessing import OneHotEncoder
from sklearn.pipeline import Pipeline

from sklearn.compose import ColumnTransformer
import mlflow

df = spark_df.toPandas()

X

y

df.drop(columns=["duration_minutes"])

df.duration_minutes

cat_features = ["subscriber_type", "day_of_week", "start_station_id", "end_station_id"]

ohe = OneHotEncoder(handle_unknown="ignore")
preprocessor = ColumnTransformer(transformers=[("ohe", ohe, cat_features)])
1r = LinearRegression()

pipeline = Pipeline([
("preprocessor", preprocessor),
("1lr", 1r)

1

mlflow.sklearn.autolog()

pipeline.fit(X,y)
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STEP3 : MLflow EFIILEHRRODEFILL XA MV ICEIRT S

MLflow DIBHK API Z{E > T. ZD Notebook THFEUTZ sklearn EFILDINSA—=4, ANUOTR, EFILIR
ExBEMICEBILET. TUT. COEFIVZETILLSI MNIICERLT. =3 > EBZTL. R
RUYWIKULET, MLflow DEFILLZZAMUTIE. REBFRDUIITZ METILICH U TITHhNZ7 o
T+ EF+ OFEEFN AR, ETILDORITIEZIEIETE X I, sklearn EF)LIRDM TensorFlow )L
DHVEIEE T DWE (IR <. MLflow WEEIMISBHIL TI<NZET,

logged_model "models:/Austin_Bike_Share/Staging"
loaded_model = mlflow.pyfunc.spark_udf(spark, model uri=logged_model)
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STEP 4 : EFI/)LZ/)\Y FHH/B(ICT’'O1 L. FHlE%E BigQuery [CEFAD

EFIERT—2U(CBEIS =5, Spark DataFrame (CGEARA L THEL L D,

features = spark_df.drop("duration_minutes").columns
pred_df = spark _df.withColumn("prediction", loaded model(*features))
display(pred_df)

FREUATDOLSCIEDTLL D,

subscriber_type day_of_week start_hour start_station_id end_station_id duration_minutes prediction
1 Founding Member (Austin B-cycle) 6 1 2823 2823 16 22.286556168692155
2 Annual Membership (Austin B-cycle) 6 13 2823 2823 23 22.530732982991914
a Annual Membership (Austin B-cycle) 6 18 2823 2823 4 22.530732982991914
4 Annual Membership (Austin B-cycle) 6 18 2823 2536 10 10.751374364991559
5 Weekender 5 19 2568 2536 3 14.562198063999087
[} Weekender ] 8 2568 2536 1 14.562198063999087

BERANAZS. FRKER%Z BigQuery (CEZTIADEWVWDHEEHNEFT., 7—FI>>=ZFUIJDI—-R
T — A TRz LS(C. Databricks (C(E Google BigQuery EDEEAL SNIZ ORI IMNEH D, Storage APl & ST
L T BigQuery OF —# [CEBESZ(CT7 I TEET,

(pred_df

.write

.format("bigquery")

.mode("overwrite")

.option("temporaryGcsBucket", "brooke-gcp-demo")
.option("table", "fe-dev-sandbox.brooke.austin_bike_pred_df")
.save())
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A4S 3> : Google Cloud Al Platform (CEBILTY 7L A LA TR
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Spark ZSERA U2/ \wFEZ(EFRA MU —Z>J#E5H(CHNX T, Google Cloud Al Platform (CRFAL TU 77 LI A
LMERZEITD T EHBEEETYI . Google Cloud M Al Platform (&, T —4HY 1 T2 X EMMFBDI=HDTERI(C
BEESNTLEIRY—-TIROTISY RIA—ALTHD. AutoML ZEDTZRA > hROUY IBIDFT—5Y
ALY, BEREFTIVEBEDIZHDY —ILZRMHLUET . AlPlatform (. T—FHAIT> 7T+ X MP®
MLI>ZZ7H, KRBERETILO7ZAT7HU. B, 704X b BEEZBEC TCEERZESHD
ENTEFET, oo EFIIWDFTTOA4ETTILOEZSI U IDEHIC. KEETESH R —Y > 0EE

7% Kubernetes R—XADHP—E> T 1> IS HBHUET,

ANTSY RIA—ACEFIVZREALES., B2TIILLO-RZELTCTFAEZERTEEFY ., T

LS T . EE. BEE. BER ID. TERIDZRELTCVET . BR, FREZERLTHEL & D,

{
"instances": [
[ "Weekender", 7, 13, 2568, 2536],
["24 Hour Walk Up", 4, 9, 3293, 2576],
["Annual®, 5, 11, 2823, 2823]
]
}
R

{

"predictions": [
23.3608993637085965,
20.3975308185653874,
21.56391879297561

1

}
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< databricks
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EU. BROFDOFAE(CFEBMB IRV TS I ZRETE S ESRDITLLOIN ? WS(FKIDIETE(C
REIDLOCRD, AUBHTEFEBERMZ 5 DB CEDITLELD. AITSY RIA—LTHRR
DFRET IV ZHK L THTIZESLN,

{
"instances": [
["Annual", 7, 13, 2568, 2536],
["24 Hour Walk Up", 4, 9, 3293, 2576],
["Annual”, 5, 11, 2823, 2823]
]
}
R
{ [
"predictions": [
18.1635271025103,
208.3975307185653874,
21.56391879297561
]
}
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Apache Spark. DeltalLake. MLflow DAY ZFHILEHRASIN—(CKDRIZELEE. S—4FTUvIX(F. T—%
OSERC K > THEARR(CHDBBOIBICEDHEATNWET, T—FTUVIRDLADI\DRTSY b
IJA—AE JOALFvAS, O>FTFXb M Z(ZU&S, TA—F 12600 BED 40% EEDTEIER
FEFRD5,000 U ECHIFDT—F. D, AIOBDHEFHTTERHENTLET,

TORBREBITOTCHDFET. FOTELIZE),

ZCHRAWEREITEFRT.
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