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# Install required R libraries, if they are not already installed.

if (!'('ggmap' %in%
rownames (installed.packages()))){install.packages('ggmap')}

if (!('mapproj' %in%
rownames (installed.packages()))){install.packages( 'mapproj')}

if (!'('ROCR"' %in%
rownames (installed.packages()))){install.packages('ROCR")}

if (!'("RODBC' %in%
rownames (installed.packages()))){install.packages('RODBC"')}
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Execution successful

Completed registering all stored procedures used in this
walkthrough.

This step (registering all stored procedures) takes 0.39 seconds.

Plug in the database server name, database name, user name and
password into the R script file

This step (plugging in database information) takes ©.48 seconds.
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.\RunSQL_R_Walkthrough.psl -server <server address> -dbname <new db
name> -u <user name> -p <password> -csvfilepath <path to csv file>
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Stored Procedures
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dbo.PersistModel
dbo.PredictTipBatchMode
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dbo.fnCalculateDistance
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SELECT TOP 1000 * FROM [dbo].[nyctaxi_sample]
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SELECT DISTINCT [passenger_count]
, ROUND (SUM ([fare_amount]),0) as TotalFares
>, ROUND (AVG ([fare_amount]),@) as AvgFares
FROM [dbo].[nyctaxi_sample]
GROUP BY [passenger_count]

ORDER BY AvgFares DESC
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connStr <- "Driver=SQL
Server;Server=your_server_name;Database=Your_Database_Name;Uid=Your_
User_Name;Pwd=Your_ Password"
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connStr <- "Driver=SQL
Server;Server=SQL_instance_name;Database=database name;Trusted Conne
ction=Yes"
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sqlShareDir <- paste("C:\\AllShare\\",Sys.getenv("USERNAME"),sep="")
sqlWait <- TRUE

sqlConsoleOutput <- FALSE
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sqlcc <- RxInSqglServer(connectionString = connStr, shareDir =
sqlShareDir, wait = sqlWait, consoleOutput = sqlConsoleOutput)
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rxSetComputeContext(sqlcc)
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sampleDataQuery <- "SELECT 1000 tipped, fare_amount,
passenger_count,trip_time_in_secs,trip_distance, pickup_datetime,
dropoff_datetime, pickup_longitude, pickup_latitude,
dropoff_longitude, dropoff_latitude FROM nyctaxi_sample"
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inDataSource <- RxSqlServerData(
sqlQuery = sampleDataQuery,
connectionString = connStr,

colClasses = c(pickup_longitude = "numeric", pickup_latitude =
"numeric",

dropoff_longitude = "numeric", dropoff_ latitude = "numeric"),
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/r/r-libraries-and-data-types
https://docs.microsoft.com/r-server/r-reference/revoscaler/rxdatastep
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rxGetVarInfo(data = inDataSource)
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Var 1: tipped, Type: integer

Var 2: fare_amount, Type: numeric

Var 3: passenger_count, Type: integer

Var 4: trip_time_in_secs, Type: numeric, Storage: int64
Var 5: trip_distance, Type: numeric

Var 6: pickup_datetime, Type: character

Var 7: dropoff_datetime, Type: character

Var 8: pickup_longitude, Type: numeric

Var 9: pickup_latitude, Type: numeric

Var 10: dropoff_longitude, Type: numeric
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start.time <- proc.time()
rxSummary (~fare_amount:F(passenger_count,1,6), data = inDataSource)
used.time <- proc.time() - start.time

print(paste("It takes CPU Time=",
round(used.time[1]+used.time[2],2)," seconds,

Elapsed Time=", round(used.time[3],2),

seconds to summarize the inDataSource.", sep=""))
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rxSummary(formula = ~fare_amount:F(passenger_count, 1,6), data =
inDataSource)

Data: inDataSource (RxSqlServerData Data Source)

Number of valid observations: 1000
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bigDataQuery <- "SELECT tipped, fare_amount,
passenger_count,trip_time_in_secs,trip_distance, pickup_datetime,
dropoff_datetime, pickup_longitude, pickup_latitude,
dropoff_longitude, dropoff_latitude FROM nyctaxi_sample”

bigDataSource <- RxSqlServerData(
sqlQuery = bigDataQuery,

connectionString = connStr,

colClasses = c(pickup longitude = "numeric", pickup_latitude
"numeric",
dropoff_longitude = "numeric", dropoff_latitude = "numeric"),

rowsPerRead=500

)

start.time <- proc.time()

rxSummary (~fare_amount:F(passenger_count,1,6), data = bigDataSource)

used.time <- proc.time() - start.time



print(paste("It takes CPU Time=",
round(used.time[1]+used.time[2],2)," seconds,

Elapsed Time=", round(used.time[3],2),

seconds to summarize the inDataSource.", sep=""))
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# Plot fare amount on SQL Server and return the plot

start.time <- proc.time()

rxHistogram(~fare_amount, data = inDataSource, title = "Fare Amount

Histogram")
used.time <- proc.time() - start.time

print(paste("It takes CPU Time=",
round(used.time[1]+used.time[2],2), seconds, Elapsed Time=",
round(used.time[3],2), " seconds to generate plot.", sep=""))
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mapPlot <- function(inDataSource, googMap){
library(ggmap)
library(mapproj)
ds <- rxImport(inDataSource)
p <- ggmap(googMap)+

geom_point(aes(x = pickup_longitude, y =pickup_ latitude ),
data=ds, alpha =.5,

color="darkred", size = 1.5)

return(list(myplot=p))
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ol

rxSetComputeContext("local")
library(ggmap)

library(mapproj)

gc <- geocode("Times Square", source

googMap <- get _googlemap(center

ctolEelelE 2E

"google")

as.numeric(gc), zoom = 12, maptype

= 'roadmap', color = 'color');

gc BHx== 7= BHHAHNHS XNE NMEE MEELILL

googmap 22 Al&ol= =2 A& MBI S NE ddeLILh

SQL Server H&F HAEAERZ MG rxExec E plot &2 HESIH Z2UE
el 2 & LICH rxExec &= RevoScaleR IHI| X2l L20IH &= At
HHAEWA Lo R B4 AMS XRBLICH

R SA

rxSetComputeContext(sqlcc)

myplots <- rxExec(mapPlot, inDataSource, googMap, timesToRun = 1)

plot(myplots[[1]][["myplot"]]);

Al

googMap 2| XI& OHIOIHE &= Ald &

SH
o

o T

2= mapPlot 0ff /=2 MY ELICH X

=

It

=22 SEUHMNM MHZJAI| HE20 SQL Server 2] HEAENA 2RSS 2=
flol &= MY 00FELICY

plot 2& Al&ol= 80| A8 ™ HE COoIEI CHAl 22 R 8H32e=z
MAGCO R SH0IHENAN 2 = UA ELICH

=S 3|


https://docs.microsoft.com/r-server/r-reference/revoscaler/rxexec

Azure It HAIOIM SQL Server E AFESHCHHE O XIEOUHA 28I &Me £
USLICH Azure 2] D2 238 20| R 2ZEWAS HWERKAD E2= X6
22 LICH 0] 72 o 2HHS Azure VM Ol Al R Services X E EXoHAR.

s 082 28 == Z2WSLICL 8Al sX fAXJF X0 2t o2

CIASLICH AtZE ool &22 AXI =0 et OI0IXIJt CIEAH EE =
L

A ,  ap mmwoogne
74.05 74,00 73.95 73.90
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MZ =2 SQL Server HI0IEH NEE 2= |CF.

S48, R ALEXDE =8t A2 off SLICH HOIEHE &S0l M2 US

Az Bz & 2ol M J1elE Hldtols AFEX XIE R
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& == ComputeDist £ & & &FL|Ct

OI8Ol 2t= OIOIH &2 JHM= &% 1000 i &8t JtMsLICH el 2=
CIOIEE JtM2E HAclE delol 2AsLICH

R SAt

=

bigQuery <- "SELECT tipped, fare_amount,

passenger_count,trip time_in_secs,trip_distance, pickup_datetime,
dropoff_datetime, pickup_latitude, pickup_longitude,
dropoff_latitude, dropoff_longitude FROM nyctaxi_sample";

FclE AME3H0 A SQL Server HIOIE 22 2tsLICH

R ZAf

=



featureDataSource <- RxSqlServerData(sqlQuery = bigQuery,colClasses

= c(pickup_longitude = "numeric", pickup_latitude = "numeric",
dropoff_longitude = "numeric", dropoff_ latitude = "numeric",
passenger_count = "numeric", trip_distance = "numeric",

trip _time_in_secs = "numeric", direct_distance = "numeric"),

connectionString = connStr);

RxSqlServerData = sqlQuery DB 2] Q12 X

0K
1

= S =8 SELECT #cl

Jfo

= table OB ==2 MB&= HOIZ WA 01§22 82 = UAsLICh

HIOIZ0IA CIOIEE 4225t 42 22 sqlQuery DB 4SS AP, T-SQL
TABLESAMPLE 22 AI26HA MZ DHHHSE FOI5HH, rowBuffering 2145
FALSE & & &6l 0F & LICH

2 DEE HA AbEXH KNI E R &+ SHSLILCEH ComputeDist = & &2

W
0%
Ol

Pz B = 2OtA MM HelE AHldtotd Ot &P HelE Bretg Ut

env <- new.env();

env$ComputeDist <- function(pickup long, pickup lat, dropoff_ long,
dropoff_lat){

R <- 6371/1.609344 #radius in mile
delta_lat <- dropoff_lat - pickup_lat
delta_long <- dropoff_long - pickup_long
degrees_to_radians = pi/180.0

al <- sin(delta_lat/2*degrees_to_radians)
a2 <- as.numeric(al)”2

a3 <- cos(pickup_lat*degrees to_radians)
a4 <- cos(dropoff_lat*degrees_to_radians)
a5 <- sin(delta_long/2*degrees_to_radians)
a6 <- as.numeric(a5)”"2

a <- a2+a3*ad*a6


https://docs.microsoft.com/r-server/r-reference/revoscaler/rxsqlserverdata

c <- 2*atan2(sqrt(a),sqrt(l-a))
d <- R*c

return (d)

AMEE = AFULCH search() 5 ALY Y F9o| stdE8 = = USLLCH §F
st4ol 74 E 2™ 1ls(<envname>)E Y=TtL|CH

$env.ComputeDistance E A|ZS= Z0|= haversine 342 Folste ZEJH ZRE(0f
ASH, F(sphere)e| & HZt HZ[(great-circle distance)E Al 4t L|CH.

g2 Host = MZ2 §4 Z2l direct_distance E MAH3I| Rl &=

g
o
T
=
N
0
]
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o

ot &0 HA& ARAES =E2 HIELICH

rxSetComputeContext("local™);

A=

rxDataStep 5 S =0t S AIXILIGE CO0IEHE M2

env$ComputeDist &+E HX22l2 OOIHW =Z&LICH

R SAt

==

start.time <- proc.time();

changed_ds <- rxDataStep(inData = featureEngineeringQuery,

transforms =
list(direct_distance=ComputeDist(pickup longitude,pickup_ latitude,
dropoff_longitude, dropoff_latitude),

tipped = "tipped", fare_amount = "fare_amount", passenger_count =
"passenger_count",


https://docs.microsoft.com/r-server/r-reference/revoscaler/rxdatastep

trip_time_in_secs = "trip_time_in_secs",
trip_distance="trip_distance",

pickup_datetime = "pickup_datetime", dropoff_datetime =
"dropoff _datetime"),

transformEnvir = env,
rowsPerRead=500,

reportProgress = 3);

used.time <- proc.time() - start.time;

print(paste("It takes CPU Time=",
round(used.time[1]+used.time[2],2)," seconds, Elapsed Time=",
round(used.time[3],2), " seconds to generate features.", sep=""));

RxDataStep &= OIOIEHE &M AAXUAM =&ote Cte &ES AL
AAlet LHEE2 0l 2ME & XG6HAIR: MicrosftR Ol Al HIOIE HE 2y f=2
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QIEJH UAsUIC
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SQL Server HIOIEf =0l= XIAZX ZSLICH MetA OF GAICAN= transform
Ol+=E A=A S (pass-through) €1t B8t &2 REE XHM}SLICH L&t

SQL Server H & AEAEQ A ASHE [ inData 21 4=0il= SQL Server G0 &
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https://docs.microsoft.com/r-server/r/how-to-revoscaler-data-transform
https://docs.microsoft.com/r-server/r/how-to-revoscaler-data-transform

rxGetVarInfo(data = changed_ds);

Transact-SQL = AtE8t M §4& =l (featurzation)

Al
.
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Q!

OlMl AtEXH XIE R 28 S¢

o
I
18
jo

SQL &= ComputeDist £

BtsLICH

MZ& AFSXH XIE SQL &= fnCalculateDistance £ &2 & LICH. Ol AIS XA 9
SQL &=0 tiget D&
PowerShell A EQ LEZ HNBELICH &= COIEHOIA0 DIl 4A-adH0¢k

GIOIEBIOIAE 2F=10 F+dol)| ?loil &dlote

rr

ZMSHXl &22™ SQL Server Management Studio £ AFE35H0 Al OIOIE D H &S
S2st HOIEHIOIAN &5 MHELICHL (Z=. Otch 2ZE=0 A RETURNS 22
Btet GI0IEf EAI0l MEe o =12 XNE#SLICH

SQL S At
CREATE FUNCTION [dbo].[fnCalculateDistance] (@Latl float, @Longl

float, @Lat2 float, @Long2 float)

-- User-defined function calculates the direct distance between two
geographical coordinates.

RETURNS decimal(28, 10)
AS
BEGIN

DECLARE @distance decimal(28, 10)


https://docs.microsoft.com/r-server/r-reference/revoscaler/rxgetvarinfo

-- Convert to radians
SET @Latl = @Latl / 57.2958
SET @Longl = @Longl / 57.2958
SET @Lat2 = @Lat2 / 57.2958
SET @Long2 = @Long2 / 57.2958
-- Calculate distance

SET @distance = (SIN(@Latl) * SIN(@Lat2)) + (COS(@Latl) *
COS(@Lat2) * COS(@Long2 - @Longl))

--Convert to miles
IF @distance <> ©
BEGIN

SET @distance =
@distance);

3958.75 * ATAN(SQRT(1 - POWER(@distance,

END

RETURN @distance

m

ND

!

0ol

Jb M2 &HsSot=Xl 2] <IoH

A
.
2 )3 A CtS Transact-SQL &=

1=

Jo

HOIB=2 TOP &2 FJtolld €& OO0l 8t
SQL E A}

SELECT tipped, fare_amount,

2)) /

passenger_count,trip_time_in_secs,trip_distance, pickup_datetime,

dropoff_datetime,

dbo.fnCalculateDistance(pickup_latitude, pickup_longitude,
dropoff_latitude, dropoff_ longitude) as direct_distance,

pickup latitude, pickup_longitude,
dropoff_longitude

dropoff_latitude,

FROM nyctaxi_sample
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SELECT tipped, fare_amount,
passenger_count,trip_time_in_secs,trip_distance, pickup_datetime,
dropoff_datetime,

dbo.fnCalculateDistance(pickup_latitude, pickup_longitude,
dropoff_latitude, dropoff_longitude) as direct_distance,

pickup_latitude, pickup_longitude, dropoff_latitude,
dropoff_longitude

INTO NewFeatureTable
FROM nyctaxi_sample
JYX R BEMM AFSR XIE SQL B4+ 5535

.

rr
jos
IS

B RE=0 SQL &4 =Jt #Ac2IE HEEL

=

R SAt

=

featureEngineeringQuery = "SELECT tipped, fare_amount,
passenger_count,

trip time in secs,trip distance, pickup datetime,
dropoff_datetime,

dbo.fnCalculateDistance(pickup_latitude, pickup_longitude,
dropoff_latitude, dropoff_longitude) as direct_distance,

pickup_latitude, pickup_longitude, dropoff_latitude,
dropoff_longitude

FROM nyctaxi_sample

tablesample (1 percent) repeatable (98052)"
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o Fels GsS o ®2lotl Slol O N2 ME HOIEHE UE= 23

EAsLICH 2= UOIHE IJHM24® TABLESAMPLE 2= MNAHE =+
AsLICh ddL 230 TUetds A OO0IEHE RO =29 = BlHA 2FIt
gddis = UsLIt

8 & =2 AME5tH R 30U M Transact-SQL &+ SZ0t1 0l

featureEngineeringQuery 0l Z2l= GIOIE 0l & &fLIC

R SA}

featureDataSource = RxSqlServerData(sqlQuery =

featureEngineeringQuery,

colClasses = c(pickup_longitude = "numeric", pickup_latitude =

"numeric",
dropoff_longitude = "numeric", dropoff_latitude = "numeric",
passenger_count = "numeric", trip_distance = "numeric",
trip_time in secs = "numeric", direct_distance =

"numeric"),

connectionString = connStr)

OlHl M EH0l BFSHRB2EZ rxGetVarsinfo £ S &0t £4 HIOIZ0l GIOIH

—

A4S SLIT
R SA

rxGetVarInfo(data = featureDataSource)

z

Var 1: tipped, Type: integer

Var 2: fare_amount, Type: numeric



Var 3: passenger_count, Type: numeric
Var 4: trip_time_in_secs, Type: numeric
Var 5: trip_distance, Type: numeric

Var 6: pickup_datetime, Type: character
Var 7: dropoff_datetime, Type: character
Var 8: direct_distance, Type: numeric
Var 9: pickup_latitude, Type: numeric
Var 10: pickup_longitude, Type: numeric
Var 11: dropoff_latitude, Type: numeric

Var 12: dropoff_longitude, Type: numeric

229 F2 s &

ro

SOt &

W

2= USLILCE fnCalculateDistance’ 4.4/ 0
[Hof EXECUTE Z&t0/ 7/ fd=L/0F 2ty Qg0 AtEotsE 20210]

A EE Aot HIOIEHIOoIA JHME == ASH0l A=X HOIGHM L.
FnCalculateDistance JH X0l CH&F AJ|0tS =QIgfLICH 2 JHAIDF GIOIE HI 0l A
A= A0 2ol MAEAD, 210210] db_datareader S0l HeHCHH AIJEHES

Aol RIHM BAIHZ AIE HetS S 0ol 0F & LICH

R &=2%2 SQL &= tdlu
R ZES AlZtE M=l AtEE ZE 221 JIHoty LI
R SA}

start.time <- proc.time()
<your code here>

used.time <- proc.time() - start.time



print(paste("It takes CPU Time=",
round(used.time[1]+used.time[2],2)," seconds, Elapsed Time=",
round(used.time[3],2), " seconds to generate features.", sep=""))
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-build-and-save-the-model
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-create-graphs-and-plots-using-r
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Adote RE2 BAl 2HAE SE S0l Ul €= 2= = JA=sXE
l=ot= O0l& EFIIYLICHL Ol& HEUA 2= OO == AIE06tH E
==JIE 5ol 2XAE 3HE AEELIL

RevoScaleR IHI| X0l & & rxLogit &+E SE0ot0 ZXAE 3 BL=S

BHSLILCH

R SA

system.time(logitObj <- rxLogit(tipped ~ passenger_count +
trip _distance + trip time_in secs + direct distance, data =
sql feature_ds));

PUZ2 M5t SE2 systemtime &2 S0 USLICH OlHez RS


https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-build-and-save-the-model#create-a-classification-model-using-rxlogit
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-build-and-save-the-model#use-the-logistic-regression-model-for-scoring
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-build-and-save-the-model#plot-model-accuracy
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-build-and-save-the-model#deploy-the-model
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-build-and-save-the-model#next-lesson
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-build-and-save-the-model#previous-lesson
https://docs.microsoft.com/r-server/r-reference/revoscaler/rxlogit
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summary (logitObj);

2

Logistic Regression Results for: tipped ~ passenger_count + trip_distance +
trip_time_in_secs +

direct_distance

Data: featureDataSource (RxSqlServerData Data Source)

Dependent variable(s): tipped

Total independent variables: 5

Number of valid observations: 17068

Number of missing observations: 0

-2*LogLikelihood: 23540.0602 (Residual deviance on 17063 degrees of freedom)
Coefficients:

Estimate Std. Error z value Pr(>|z|)

(Intercept) -2.509e-03 3.223e-02 -0.078 0.93793

*passenger_count -5.753e-02 1.088e-02 -5.289 1.23e-07 ****
*trip_distance -3.896e-02 1.466e-02 -2.658 0.00786 ***

*trip_time_in_secs 2.115e-04 4.336e-05 4.878 1.07e-06 ****
*direct_distance 6.156e-02 2.076e-02 2.966 0.00302 ***

Signif. codes: 0 “***°0.001 “**’0.01 **0.05 . 0.1 “’1

Condition number of final variance-covariance matrix: 48.3933

Number of iterations: 4
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XD JA2H 0IE S Xte= “scoring result” k1) THEHO HA U HEZHSLICLH)

R SAt

==

scoredOutput <- RxSqlServerData(
connectionString = connStr,

table = "taxiScoreOutput" )

HME O 2teotA 2HED] ol 2XAE 317 22O gz 2 st
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rxSqlServerData E AtEE I & Xl LSLICH rxPredict S2S0lA AI|OHE

=

J

Z Jh= taxiscoreOutput EIOI= 0 H& ELICH O HIOIS0 AIJ[0t=

JtH = LICH
Ol=E gt2 M&Ect= HOIES =™ rxSqlServer HIOIH &2 & &dl=

SQL Z¢I0ll HIOIEsIolASl DDL & etol JAOC0F LIt 21210l HIoI==

rxPredict(modelObject = logitObj,
data = sql_feature_ds,

outData = scoredOutput,


https://docs.microsoft.com/r-server/r-reference/revoscaler/rxsqlserverdata
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predVarNames = "Score",
type = "response",
writeModelVars = TRUE, overwrite = TRUE)
Z0] 8ZotH Adot=0 «42t2] AlZ2H0] ZELICH 2= 5™ SQL Server

Management Studio = S0 Al oY HIOIZ2l MHd S Z12l1) Score St JIEF

Qo HEHTH CHst OIOICIHE 2224 ™ Receiver Operating Curve & J12|7|

2|

0
b
2
Py
O
il
e
M
=
0
o
1>
s
i
-
o
2
Py
o
(@]
[
[0
¥
o
Pl
v
Jo
>
[m
i
P
ro
er
rr

rXRoc &5 AtEotH &3 H& AHAENN == &det Us 22
Zc0IHE
CIOIEHE R 220|HE TREZ 2 = UE R =228 S+ ASollA

Ol Z20lME & JHA 8= 25 AEELICH

224(SQL Server) H &t ZEIAE( N B2 A

rxRoc &+ S &0t WA g UHIOIEHE 8322 Mg LI

scoredOutput = rxImport(scoredOutput);

rxRoc(actualVarName= "tipped", predVarNames = "Score",
scoredOutput);
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tEE el ?lold= ROC HHE M&ES TS0l plot &2 1™
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:

scoredOutput = rxImport(scoredOutput);

rocObjectOut <- rxRoc(actualVarName= "tipped", predVarNames =
"Score", scoredOutput);

plot(rocObjectOut);

R JdciE HXIE ZHLt RStudio 2| Plot &= S&ollA dcHZEE sLILH



ROC Curve for 'tipped'
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scoredOutput = rxImport(scoredOutput)
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R SAt

==

library('ROCR");

pred <- prediction(scoredOutput$Score, scoredOutput$tipped);

==
>.

=3 W= pred Ol HEE g2 JIBICZ2 22 SRS MAELICH

MK

acc.perf = performance(pred, measure = 'acc');
plot(acc.perf);

ind = which.max( slot(acc.perf, ‘'y.values')[[1]] );

acc slot(acc.perf, 'y.values')[[1]][ind];

cutoff = slot(acc.perf, 'x.values')[[1]][ind];
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R Services(In-Database) AFZGtH Transact-SQL H& ZZAIHE AFE0HM R

PE= 22 = A2z S2A0|HE S8 Z2 UM R= dH AIEE =
USLICH

el 21 S8 Z2 080N 22 sEotdd Z2HE0A MEHE

QIOIEHIOIAN 222 MAEGHOF &LICH R Services(In-Database) | M= & & &
x

220l varbinary(max)& 412 & Sl Ol& Aoz MEELICH
MetAl stEsE 292 ROIA SQL Server 2 0lSoles SHleE OsSW 2&LICH
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varbinary(max) €0 22 H&

A0 MEELILCH

R SAt

==

rxSetComputeContext("local™);
modelbin <- serialize(logitObj, NULL);

modelbinstr=paste(modelbin, collapse="");

RODBC € AtIE06t0{ ODBC HZ= &LILHL

R ZAf

=

library(RODBC);

conn <- odbcDriverConnect(connStr);
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R =A}
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q <- paste("EXEC PersistModel @m='", modelbinstr,"'"™, sep="");
sqlQuery (conn, q);
HOIZ0 L= MESI=0l INSERT =8t J2™H T X PersistModel X & X &

SZANMZ #4ot=s 2101 O E0I&LICh

0zt
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bl " PersistModel JHXI0l EXECUTE & &H0l HREJASLIOH 22 2F It
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https://docs.microsoft.com/ko-kr/sql/relational-databases/system-stored-procedures/sp-execute-external-script-transact-sql

CREATE PROCEDURE [dbo].[PersistModel] @m nvarchar(max)
AS
BEGIN

SET NOCOUNT ON;

INSERT INTO nyc_taxi_models (model) values
(convert(varbinary(max),@m,2))

END

P

1al

SET NOCOUNT ON E= AtE0ot0 SELECT =22 =Jt 21t &&= AL
(Z==.SELECT 21 2 F=JIZ Btgttl= HAIXIE HIAot
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-deploy-and-use-the-model
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-create-data-features
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-deploy-and-use-the-model#batch-scoring
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-deploy-and-use-the-model#single-row-scoring
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-deploy-and-use-the-model#summary
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-deploy-and-use-the-model#next-steps

Z=J| PowerShell AJEEE AaUS | & XMl MWEE HE ZZ2AIN

PredictTipBatchMode J} MAEA2D CISS S=HELICH

22 HolEf MEZS sQL H2Z 7t 27

O/F ErANIN M SSE ZXIAE 27 BY ==

Ho
ra

X7

m

o di
= C

mjo

2E 0=,

A AIZES WO ME Z2ZAIM PredictTipBatchMode € & IH 2 M 2. R Services(In-

Database)= AtSol0{ €= ot U et O sHES 20 sLICH

o

tsql SAl

CREATE PROCEDURE [dbo].[PredictTipBatchMode]
@input nvarchar(max)

AS

BEGIN

DECLARE @lmodel2 varbinary(max) = (SELECT TOP 1 model FROM
nyc_taxi_models);

EXEC sp_execute_external_script @language = N'R',
@script = N'
mod <- unserialize(as.raw(model));
print(summary(mod))
OutputDataSet<-rxPredict(modelObject = mod,
data = InputDataSet,
outData = NULL,
predVarNames = "Score", type = "response",
writeModelVars = FALSE, overwrite = TRUE);

str(OutputDataSet)



print(OutputDataSet) "',

@input_data_1 = @input,

N'@model varbinary(max)',

@params =

@model = @lmodel2
WITH RESULT SETS ((Score float));

END

SELECT &2 AIS5t0d SQL HOI=20 H&EE 2E2 =

varbinary (max) GIOIE{2 SQL Y1 @Imodel2 Off MEZIH AIAE HE T2 AN
NMEELICH

sp_execute_external_script 0l OHIHEH == @model O
MEES st 228 HO0IEH= SQL #Helz H2l& 1 SQL Y= @input 0f

gz HEEL

GIOIH Z=dlol d&EELIC O Glold =d sp_execute_external_script

olo
[ T

TZAMN 4 OO0IeHE Jl= 0ISgLIth OE B 0[50l 2ottt

= UsLICH

@input_data_1 name O B2 AIEE &= QU
o MAEZ o M&E Z=ZAIX 0 A RevoScaleR 2t0IE22|0|l rxPredict &+5
SEELICL
N 28Xt EE 2= SHELLICHL &E

2. 2& Ml BE=Z2
st #LlE Oteiet 201 B2ELICH s& HEE &0Io
gt = UsLIC
SQL S A}

SELECT TOP 10
a.passenger_count AS passenger_count,

a.trip time_in _secs AS trip time_in_secs,

ICt. GIOIEJF GIOIEHIOIAZ R E ZAMEH InputDataSet Ol 2t=


https://docs.microsoft.com/ko-kr/sql/relational-databases/system-stored-procedures/sp-execute-external-script-transact-sql
https://docs.microsoft.com/ko-kr/sql/relational-databases/system-stored-procedures/sp-execute-external-script-transact-sql

a.trip_distance AS trip_distance,
a.dropoff_datetime AS dropoff_datetime,

dbo.fnCalculateDistance( pickup_latitude, pickup_longitude,
dropoff_latitude, dropoff_longitude) AS direct distance

FROM

(SELECT medallion, hack_license, pickup_datetime,
passenger_count,trip time_in_secs,trip_distance, dropoff_datetime,
pickup_latitude, pickup_longitude, dropoff_latitude,
dropoff_longitude

FROM nyctaxi_sample)a
LEFT OUTER JOIN
( SELECT medallion, hack_license, pickup datetime

FROM nyctaxi_sample tablesample (1 percent) repeatable
(98052) )b

ON a.medallion=b.medallion
AND a.hack_license=b.hack_license
AND a.pickup_datetime=b.pickup_datetime

WHERE b.medallion is null

SQL F2IZ EZEZAINC 98 2XYS HSI| Sk S R RES ABEBLICH

R SAt

=

input <- "N'SELECT TOP 10 a.passenger_count AS passenger_count,
a.trip_time_in_secs AS trip_time _in_secs, a.trip_distance AS

trip distance, a.dropoff_datetime AS dropoff datetime,
dbo.fnCalculateDistance(pickup latitude, pickup longitude,
dropoff_latitude, dropoff_longitude) AS direct_distance FROM (SELECT
medallion, hack_license, pickup_datetime,
passenger_count,trip_time_in_secs,trip_distance, dropoff_datetime,
pickup_latitude, pickup_longitude, dropoff_latitude,
dropoff_longitude FROM nyctaxi_sample)a LEFT OUTER JOIN ( SELECT
medallion, hack_license, pickup_datetime FROM nyctaxi_sample
tablesample (1 percent) repeatable (98052) )b ON
a.medallion=b.medallion AND a.hack_license=b.hack _license AND
a.pickup_datetime=b.pickup_datetime WHERE b.medallion is null'";



q <- paste("EXEC PredictTipBatchMode @inquery = ", input, sep="");
4, ROIM M&E ZZAIME &aict)] ?Ioi RODBC 21 X2l sglQuery HIAEES

SEotH 082l g SQL HZ&E conn S AIESELILE:

sqlQuery (conn, q);

ODBC 2FJt UE FH2l R20A 218 £3 H=IJt X=Xl &Lt

AME det @7 HOE g 210101 M&E ZZ2AME AdE = UAs HEH0

X Z AlM PredictTipSingleMode Jt Oleist &2 2SS 20 SLICH Ol JHe
28 =2 S4 30l S =2 0ls He)2 LOotd HNEE R RES

1. =DJ| PowerShell AAZEENM H& Z=Z AN PredictTipSingleMode Jt 24 A &l X|

%22 B2 U2 Transact-SQL 2= &AM KIZF Bt= = USLICH

CREATE PROCEDURE [dbo].[PredictTipSingleMode] @passenger_count int =
0,

@trip_distance float = 0,

@trip_time_in_secs int = 0,



@pickup_latitude float = 0,

@pickup_longitude float

1
()
-

@dropoff_ latitude float

1l
(o)
-

@dropoff_longitude float = ©
AS
BEGIN
DECLARE @inquery nvarchar(max) = N'

SELECT * FROM [dbo].[fnEngineerFeatures](@passenger_count,
@trip_distance, @trip_time_in_secs, @pickup_ latitude,
@pickup_longitude, @dropoff_latitude, @dropoff_longitude)'’

DECLARE @lmodel2 varbinary(max) = (SELECT TOP 1 model FROM
nyc_taxi _models);

EXEC sp_execute_external_script @language = N'R', @script = N'
mod <- unserialize(as.raw(model));
print(summary(mod))
OutputDataSet<-rxPredict(

modelObject = mod,
data = InputDataSet,
outData = NULL,
predVarNames = "Score",
type = "response",
writeModelVars = FALSE,
overwrite = TRUE);
str(OutputDataSet)

print(OutputDataSet)

1
J



2.

@input_data_1 = @inquery,

@params = N'

-- passthrough columns

@model varbinary(max) ,
@passenger_count int ,

@trip_distance float ,
@trip_time_in_secs int ,
@pickup_latitude float ,
@pickup_longitude float ,
@dropoff_latitude float ,
@dropoff_longitude float',

-- mapped variables

@model = @lmodel2 ,

@passenger_count =@passenger_count ,
@trip_distance=@trip_distance ,
@trip_time_in_secs=@trip_time_in_secs ,
@pickup latitude=@pickup latitude ,
@pickup_longitude=@pickup_longitude ,
@dropoff latitude=@dropoff_ latitude ,
@dropoff_longitude=@dropoff_longitude
WITH RESULT SETS ((Score float));

END

SQL Server Management Studio 0il 4 Transact-SQL EXEC =&

EXECUTE)E AIE06IH HE Z2AINE 2 Sot) 2R

USLICEH MIE =0 Management Studio HHM TS =2



SQL =Af

EXEC [dbo].[PredictTipSingleMode] 1, 2.5, 631, 40.763958,-73.973373,
40.782139,-73.977303

HoI0l MY El= g2 22 H= passenger_count, trip_distance, trip_time_in_secs,

pickup_latitude, pickup_longitude, dropoff_latitude, dropoff longitude & L|LC}.

SZet SE= R ZE0AM AdotHAE UsSd 201 &M NE Z2AINH 252
R

g2 = "EXEC PredictTipSingleMode 1, 2.5, 631, 40.763958,-73.973373,
40.782139,-73.977303 ";

HII0l MY Tl= g2 22 A= passenger_count, trip_distance, trip_time_in_secs,

pickup_latitude, pickup_longitude, dropoff_latitude, dropoff longitude & L|LC}t.

Itl

sqlQuery (RODBC THIIXIMIA)E S25t0 12 2XSW &M HE Z2AIH

SES LS 2AE HsE MEELILL
R SA

# predict with stored procedure in single mode
sqlQuery (conn, g2);

=]
=

R Tools for Visual Studio (RTVS)= SQL Server 2t R 25 &t FIHt S&2
M3 &LICH SQL Server A2 0Al RODBC 0ff 28t f &2 WM CIS JIAIS

& AELICH SQL Server 2t R &

20


https://docs.microsoft.com/en-us/visualstudio/rtvs/sql-server
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/data-science-scenarios-and-solution-templates
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/sqldev-in-database-r-for-sql-developers
https://msdn.microsoft.com/microsoft-r/data-analysis-in-microsoft-r
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