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

if  (I(Cggmap’ %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 (I('RODBC' %in%
rownames(installe  d.packages()))){install.packages('RODBC")}
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install.packages("ggmap", lib=grep("Program Files", .libPaths(),
value=TRUE)[1])

install.packages("mapproj", lib=grep("Program Files", .libPaths(),
value=TRUE)[1])

install.packages("ROCR", lib=grep("Program Files", .libPaths(),
value=TRUE)[1])

install.packages("RODBC", lib=grep("Program Files", .libPaths(),
value=TRUE)[1])

Of GIMIOIAM= Rgrep &2 AtE Jisst 222 HHE HMolD 11 3

A
"Program FilesE E&ot= 32E ZSLICH AAS g2

http://www.rdocumentation.org/packages/base/functions/gregt X StMl 2.

i XIOF 0101 EXIZIAUCtD M2 EH installed.packages() =N

S HIIX =S HOIGHR.
3. RunSQL_R_ Walkthrough.p2 2 && =]

O2zS&= U0l OIIY, R AIEE, T-SQL AAHE} HE0 PowerShell

A E RunSQL_R Walkthrough.psl € EZ&&LICH 0l ATJEHE= US

SQL Server& SQL Native Client?t = |FEC2IEIJt EXE0H U=A

SHOILICH dd= = bep RECIEIE &dol)| foil ERELILE Ol

SEClEl= SQL HIOI=0 HOIHE EH HEEEot=0 AtESELICH


http://www.rdocumentation.org/packages/base/functions/grep
https://docs.microsoft.com/ko-kr/sql/tools/bcp-utility

K&E SQL Server@l AHAN HZ6t1) TransactSQLAIEEE Aol M
HIOIEHHIOIAE 4oty 22 HIOIEHE <& HOISES 2tsUCH
SQL AJEEE AEGH o M H&E ZZ2AIHE 2SLICH

Ol Ct2=2&st HI0IEE nyctaxi_sample HIOIZ0 ==& LICH

L

AN&set CIOIEHBI0IA OS2 AFEot== R ADEE WSl ¢1+=2 [tAl SLICH

SF=HS 4ot BFHUAM 0] AJEES AHGHNE: HE S0 R ZES
JHeotl) BSots 8&. UI0IH st 2cH0lHE=Z F2) 2 0l BRHEE

HHEE MOI1Z TZ2EZ2S AMES=E SQL ServerzZd ZFE 0 H2ZE £ JA0{0F

>
LU

g

m

I
[
H0
HU
r&"
_‘T'_
HU
o
)
Q'j
kJ
|J
o
&
my
o
>
LU
[
Im
o
ol
]

.\RunSQL_R_Walkthrough.ps1

. s 2 OO =00 ZESZEJH HAl ELUICH

GIOIEHIOIA A 0l&: Machine LearningAlHl A L= R Services)t A XI& SQL

Server QI AE A O] Q|EQL|LC}.

HWESD Q7 AFSHOl THet QIAEIA OIS0l 6tk 0149 HEY 0120l 2RE
4+ UBUCL 02 S0/ MYSERVERDl XS5A 2O

myserver.subnet.mycompany.cé&h Al &oll EM .

Orsd= UOIEHIOIAL O]|&: HE = Tutorial L= Taxi 2 288 =~

i}

a

LI

$0



AEX OIS: CIOIEBI0IA HAA HEH0I (= HES MSELICL & JtX
S8 0| ASLICE

CREATE DATABASE #3t0| = sQL 2101°] 0|52 Y=St O|0Fl ZEZEO|AM SQL
L E NS L.
Windows 915 S AtE3I2{H 0|2 QUHQO0| ENTER 7|E $2 F EQ TEIZEO0|AM Windows

Ot 2 AESILICE PowerShelld A CHE Windows AF2AF O|E2 T = Qi&L|CH

Satt AZUE XEoH H2H AJEHE JI2822 Windows S8 2152
ArEZ gLt
31

PowerShell A ES ZETEE AIE0IH X1H Y= HZ6IH SUO0IESE

csv It ZHZ: OIOIH MW &K 2E2E MSELILL Jl= 222 MEHE2

C:\ tempR nyctaxilpct.csv 2 LICH

. Enter7|1E 54 AJEEE A LI

g JOtAQDl £= OE SHDIE IHolE 20 ofZ 20l €ZEUH2 =322

CIOIEHE 222 = UASLIC

Z2H(d

OH

o=z 2g7)

At

0l


https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-prepare-the-data#bkmk_Troubleshooting

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 0.48 seconds.
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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"

sqlShareDir <- paste( "C:\\ AllShare \\",Sys.getenv( "USERNAMISep= "")
sqlWait <- TRUE

sqglConsoleOutput <- FALSE



R2 AJAHOIEL SQL Serverd=H 2t0l R HME HEZ3HE I S Al

USLICH

oS
sglwait= AFE0t0l ROl MBSl Z2E JIUGEX 0FE ANFELICL U vs.

HICHD| 0l s =2= Microsoft RUIAl ScaleRE AIE&H 4t HE
ZRE S FIELILCL
sglConsoleOutpuR! =& AtEHM R 250 SH KX LS XNFELICH

. RxInSqglServerd & XIE SEotd O|M0 & H=2 2B 2AEZ H b

HEAE JHXE =10 R H= sglecll M=Z22 HXZ MESLICH

sglcc <- RxInSqglServer(connectionString = connStr, shareDir =
sqlShareDir, wait = sqlWait, consoleOutput = sqlConsoleOutput)
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sampleDataQuery <- "SELECT 1000 tipped,

passenger_count,trip_time_in_secs,trip_distance,
pickup_longitude,
dropoff_latitude

dropoff_datetime,
dropoff_longitude,

fare_amount,
pickup_datetime,

pickup_latitude,

FROMhyctaxi_sample”
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inDataSource <- RxSqlServerData(

sqlQuery = sampleDataQuery,

connectionString = connStr,

colClasses
"numeric" ,

c(pickup_longitude

dropoff_longitude "numeric"

"numeric" , pickup_latitude

, dropoff_latitude "numeric" ),
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rxGetVarlnfo(data = inDataSource)

Z2 1

A

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

. OIXl RevoScaleR& %= rxSummary2 S=olA JHE B0 ISt XA SHE

gLt


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

Of HAMIdIAE s =0l HE Res KAELILL

R SA}

==

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

print(paste( "It takes CPUTime=",
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 =
inDataSource)
Data: inDataSource (RxSqlServerData

Number of valid observations: 1000

9 OIOIH EUHA Hs

(]
-

fn
02
o

CIOIE &2 JHME 8ol A= dEELILL

~fare_amount:F(passenger_count,
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bigDataQuery <- "SELECTtipped, fare_amount,

passenger_count,trip_time_in_secs,trip_distance,
dropoff_datetime, pickup_longitude,
dropoff_longitude, dropoff_latitude

bigDataSource <- RxSqlServerData(
sqlQuery = bigDataQuery,
connectionString = connStr,

colClasses
"numeric" ,

= c(pickup_longitude =

dropoff_longitude = "numeric" ,

rowsPerRead=500

)

start.time <- proc.time()
rxSummary(~fare_a mount: F(passenger_count,

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

"numeric" ,

dropoff_latitude

1, 6),

1,6), data =

Data Source)
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pickup_datetime,

pickup_latitude,
FROMhyctaxi_sample"

pickup_latitude =

= "numeric" ),

data = bigDataSource)



print(paste( "It takes CPUTime=",
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 CPUTime=",
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 <- rxlmport(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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R SAt

rxSetComputeContext( “local" )
library (ggmap)

library (mapproj)

gc <- geocode("Times Square",

googMap <- get_googlemap(center
‘color'  );

= 'roadmap' , color =

. SQL Server A&t HAEAEZ
el & & LICH rxExec &=

HEIAENAM 22 R

rxSetComputeContext(sglcc)

&M 2tot ) rxExec E plot &=

ctolEelelE 2E

source = "google" )

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

£ RevoScaleRINI| XS] LF0IH A AL

myplots <- rxExec(mapPlot, inDataSource, googMap, timesToRun = 1)
plot(myplots[[  1]][[ “myplot” ]]);
googMap Xl & OO0IH=E &Z A&l &= mapPlotlll l+==2 MZELICH XI&It

MELUI H20l SQL Serverl] HEAENMN SRS US|

dide OOIEJt TtAl 2Z R

= U LIt
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MZ&2 SQL ServerUlOlE HMEEZE 2¢t== A LICH

R= AtEet Ml =S4 = Jt(Featurization)

R 90 SFotd theket SH ctol2ecle & M UK

SR AERIE =6t HAlo2 6f SLICH olH ol Jtde OS
I B2 2 NEE & & 212 4 Helg Hatdte AHZ2XR XAIE R
&= ComputeDis& & & arL|CH

OI8Ol 2t= OIOIH &2 JHM= &9 1000 H &St JtMsLICH el 2=
CIOIEE JtM2E= #clE Holof EAXSLICHL

R SA}
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bigQuery <- "SELECTtipped, fare_amount,

passenger_count,trip_time_i n_secs,trip_distance, pickup_datetime,
dropoff_datetime, pickup_latitude, pickup_longitude,
dropoff_latitude, dropoff_longitude FROMnyctaxi_sample" ;

. HclE ArEot M SQL Servertl0IH 25 2HSLILCH

R 2Al

=

2
B
ol
=
0F0
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featureDataSource  <- RxSglServerData(sqlQuery = bigQuery,colClasses

= c(pickup_longitude = "numeric" , pickup_latitude = "numeric" ,
dropoff_longitude = "numeric" , dropoff_latitude = "numeric" ,
passenger_count = "numeric" , trip_distance = "numeric" ,
trip_t ime_in_secs = "numeric" , direct_distance = "numeric" ),
connectionString = connsStr);
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TABLESAMPLE 2= AIE0
FALSE= &2 &olfOF &LICh.
s ZES ddoild AEX XNIE R g+ BHSLILCH ComputeDist= & &2

et B = 2OtA HE HelE AHldtotd Ot &2 HelE graterLICt.

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_la t*degrees_to_radians)
a4 <- cos(dropoff_lat*degrees_to_radians)

ab <- sin(delta_long/  2*degrees_to_radians)
a6 <- as.numeric(ab) 2

a <- a2+a3*ad*ab


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

c <- 2*atan2(sqgrt(a),sqrt( 1-a))
d <- R*c

return (d)

MY = AFUCh search() =5 A8 %Y F9o| stdE8 = = USHLCH §F
st4do| JIHE 22 Is(<envname>) £ YBiL|CH
$env.ComputeDistance 2 A|Z3l= ZE0|= haversinesAl S E2léts ZEIL HatE|0f

UO M, F(spherepl & H7Zt HZ/greatcircle distancéS Al AHetL|Ct.

g2 st &= M2& S4 Z92 direct_distanceE MAHGH)| o &£
CIOIE Ol HEELICH BHEsS AMSHIIH0 HA AHAES 22 Z HA LI
R SAt

rxSetComputeContext( "local" );

A=

. ixDataStepg+E s Eot{ Sd AXLINE OHOIEHE ML

env$ComputeDist &=+ HZ22l2 G0 =E&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_dist ance",

pickup_datetime = "pickup_datetime" , dropoff_datetime =
"dropoff_datetime" ),

transformEnvir = env,
rowsPerRead=500,

reportProgress = 3);

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

print(paste( "It takes CPUTime=",

round(used.time[ 1]+used.time[ 2], 2), " seconds, Elapsed Time=",
round(used.time[ 3], 2), " seconds to generate features." , sep=""));
RxDataStepgt=== OIOIEHHE &M AXIUA =Zol= Ctst dHE XA LICH
AtMlst HE2 0l 2XME HEXAOHMR: Microsft ROIA GIOIE g 2 £=&
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rxGetVarlnfo(data = changed_ds);

TransactSQL 2 AIE8t M §4 =Il(featurzation)
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. M2 AFEXt XIE SQL &= fnCalculateDistanc&€ A2|&LICH 0 AFSAt &2
SQL &=0l tiet 2 E= OIOIHHIOIAE Bt=10 F &G ?lolf Addt=

PowerShell A8 E°2 Y82 HMEELILCH &= GIOIEHBIOIAN Olcl 2440H0F

SQL A}
CREATH-UNCTIONdbo].[fnCalculateDistance] (@Latl float , @Longl

float , @Lat2 float , @Long2float )

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

RETURNSlecimal(28, 10)
AS
BEGIN

DECLAREK@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)) + (CO$@Latl) *
COg@Lat2) * COg@Long2 - @Longl))

-- Convert to miles
IF @distance <> 0
BEGIN

SET @distance = 3958.75 * ATANSQRT1 - POWERdistance, 2))
@distance);

END
RETURN®@distance
END
gf=Jt Mtz HSot=AXl 2J] ?Iol TransactSQLS XI&ote S
T2 )#HUWM G2 TransactSQL 2= A deLICH (9=, &+ & 830l
SH0I22 TOP 2= FJtolAl €5 OIOIEE AlgotZ &L
SQL = At

SELECTtipped, 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

FROWMnyctaxi_sample
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SELECTtipped, 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

FROWMhyctaxi_sample

. X R ZEWM AFEA XIE SQL &f+E S=ote =S A4HEWUSLIC

B RE=0 SQL E4 =Jt FHclE MEELICL
R At
featureEngineeringQuery = "SELECTtipped, 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
FROWMnhyctaxi_sample

tablesample (1 percent) repeata ble (98052)"
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8 & =2 ME6tH R SZ WM TransactSQL &+ S&ot1 0|2
featureEngineringQuery0il &2l=l GIOIEH 0l H=gfLIC.
R SAt
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_tim e_in_secs = "numeric" , direct_distance =
"numeric" ),
connectionString = connStr)

. OlMl M E40| HESUHT2EZ xGetVarsinfo & S £6t0H 4 HIOISW GI0IH

—

A4S SLIT

R SA}

rxGetVarlnfo(data = featureDataSource)
Z

EAb

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
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R SAt

==

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

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



print(paste( "It takes CPUTime=",

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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. RevoScaleRIII| X0l E&E rxLogit &+S SE0IH ZXIAE 3 2E2

OtsLICH
R SAt
system.time(logitObj <- rxLogit(tipped ~ passenger_count +
trip_distance + trip_time_in_secs + direct_distance, data =

sql_feature_ds));

PUZ2 Mot SE2 systemtimegfs+2 S0 USLICL OlHez RS
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. RE= A48 =0 summary

summary(logitObj);

2

Logistic Regression Results for: tippegassenger_count + trip_distance +

trip_time_in_secs +

direct_distance

Data: featureDataSource (RxSqglServerData Data Source)

Dependent variable(s): tipped

Total independent variables: 5

Number of valid observations: 17068

Number of missing observat&inm
-2*LogLikelihood: 23540.0602 (Residual deviance on 17063 degrees of freedom)

Coefficients:

Estimate Std. Error z value Pr(>|z|)
(Intercept)-2.509e03 3.223€02-0.078 0.93793
*passenger_counb.753e02 1.088e02-5.289 1.23&)7 ****
*trip_distance-3.896e02 1.466e02-2.658 0.00786 ***
*trip_time_in_secs 2.115e4 4.336e05 4.878 1.0706 ****
*direct_distance 6.15682 2.076e02 2.966 0.00302 ***

é***o

Signif. codes:

Condition numbeof final variancecovariance matrix; 48.3933

Number of iterations: 4

S ANAE g/ 2E= AIEotH MEoH)
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R SA}

==

scoredOutput <- RxSqlServerData(

connectionString = connsStr,

table = "taxiScoreOutput" )
HNE O 2teoti et=D] ol 2 XIAE 3P 2Eo g2 28 st
MEIE 22 S4 O0IH J=(sql_feature_ds )LICH 20t LBtEC=Z&=
ME=S ?ol MEZ& GI0IHE It LD JAHU 52 ZSS(testil
Sf5E(trainingl e L2 HOIHE W2 &HId=S AL LICH
|
rxSqlServerDat&E AMEE I 2T Xl HSLICH rxPredict S 0lA AJ[0HE
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J

Z Jt= taxiscoreOutputHl Ol =0l M & ELICH O HIOIS0 AIJ[0t=

JtM s LI

Ol=E 2t2 H&Ecte HOIE2 =™ rxSqlServerlOlH &2 & &ol=

SQL 2 ¢I0l HIOIEHIolA2l DDL & etol JUOC0F LIt 21210l HoI==

rxPredict(modelObject = logitObj,
data = sql _feature_ds,

outData = scoredOutput,


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

predvVarNames = "Score" ,
type = "response" ,

writeModelvVars = TRUE overwrite = TRUE
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R SA}
scoredOutput = rxlmport(scoredOutput);
rxRoc(actualVarName= “tipped" , predVarNames = "Score" ,

scoredOutput);


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

tEE el ?lold= ROC IHME M&ES TS0l plot &=+=2 1™

X
= USLICH diZs A A& HEAEQN MEE1D R &F0 BH2ELCH

R SAt
scoredOutput = rxlmport(scoredOutput);
rocObjectOut <- rxRoc(actualVarName= "tipped" , predVarNames =

"Score" , scoredOutput);

plot(rocObjectOut);

R JdciZ HXIE EHU RStudio? Plot 2= 2&oilA dHEE SLICL



ROC Curve for 'tipped'

1.0

09 -

0.8

0.7

05 -

04

03

True Positive Rate (Sensitivity)

0.2

T i T T T T T T T T T
0.0 0.1 02 03 04 05 06 07 08 09 10

False Positive Rate (1 - Specificity)
AUC = 0.59

Ba
A2
L
|-
Im
=
x
s
al
=)

SQL Server 2| HIOIHE AtE0tH 2& H

. 22 A HEIAEQN HoHME EXt= HE sLELICH rxlimport &8
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R SA}

scoredOutput = rxlmport(scoredOutput)
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AMEoHA ZIHX MZE2 == SSLICL
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R SA}

==

library ('ROCRY);

pred <- prediction(scoredOutput$Score, scoredOutput$tipped);
. =8 B pred 0l HEE g2 I8 22 SRS MASLIT

R SAt

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

plot(acc.perf);

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

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

cutoff = slot(acc.perf, 'x.values' )[[ 1]][ind];
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R SAt

==

rx SetComputeContext( "local" );
modelbin <- serialize(logitObj, NULLD;

modelbinstr=paste(modelbin, collapse= " );

. RODBC & AtE0l{ ODBC HZ= &LILY.

R 2Al
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library (RODBC);

conn <- odbcDriverConnect(connStr);



. PowerShellAJEEZ Btz M&EEH ZZAME =0t 222 0&

IHIIXIE 010l 2E8 ZS RODBC S £ MHS == JUSLICH

FH

o
1o

CIOIE HIOl A2l 01 MEELICH

R SA}

=

g <- paste( "EXEC PersistModel ~@m=", modelbinstr, . sep="");
sqlQuery (conn, Q);
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CREATEPROCEDUREHDo].[PersistModel] @nmvarchar(max)
AS
BEGIN

SET NOCOUNDN,;

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

END
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tsql S Al

CREATEPROCEDURHDo].[PredictTipBatchMode]
@input nvarchar(max)

AS

BEGIN

DECLARE®@Imodel2 varbinary(max) = (SELECTTOP1 model FROM
nyc_taxi_models);

EXECsp_execute_external_script @language = N'R’,
@script = N'

mod <- unserialize(as.raw(model));

print(summary(mod))

OutputDataSet< - rxPredict(modelObject = mod,
data = InputDataSet,
outData = NULL,
predvVarNames = "Score", type = "response",
writeModelvVars = FALSE, overwrite = TRUE);

str(OutputDataSet)



print(OutputD ataSet)’,

@input_data_1 = @input,
@params= N'@model varbinary(max)',
@model= @Imodel2
WITH RESULTSETS ((Score float));
de 22s S sELIL. BE€2
O AIAE ME Z2AIM

END
tE5t0d SQL HIOISH MZ&

SELECT &2
varbinary (max) HIOIE{2 SQL Y @Imodel2 0l & &l
M EL .

sp_execute_external_scriffl OHJHH = @mocel 0l
1292 HO0IH= SQL #H2l2 H2% 1 sSQL H=a @input Off
ICt. GIOIE{DF TIOIEHIOIAZ R E ZBAMHEH InputDataSel|ct=

b o
sp_execute_external_script

o ME=S ?I&
g2 HEEL
IO = o HEELICH O COIH Zdg=2
ZZAINHO €= dioidE Jl= OIS LIt OE B 01801 2RotCtH
@input_data_1 namdif BH+E AMEE = USLICL
o MES ®lof & ZZAIN0IAM RevoScaleRet0IEd 2|0l rxPredict & +E
SEELICL
o P& 3t Sore= FOHE 2EUAM 28I EE €= SSLICH A
AN Z UHEt 2t2 AElol AE 2180 182z EFotes 2E2 ZHE &
HEg = USLICH WE S0 05012+ &E2 0l HO gigs 20lgL
2. 2& Ml BE2 H&E Z2ZAIHE S=EoH)| flol HE Z2AIH g2 =2
ZQRst FHelE Oteiiet 20l HASLICH s& HEE &It fIoH SSMSHIA
adigr = UAsU
SQL SA}
SELECTTOP 10
a.passenger_count AS passenger_count,
AS trip_time_in_secs,

a.trip_time_in_secs


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

(SELECTmedallion, hack_license, pickup_datetime,
passenger_count,trip_time_in_secs,trip_distance, dropoff  datetime,
pickup_latitude, pickup_longitude, dropoff_latitude,

dropoff_longitude
FROIWhyctaxi_sample)a
LEFT OUTERIOIN
( SELECTmedallion, hack_license, pickup_datetime

FROMyctaxi_sample  tablesample (1 percent ) repeatable
(98052) )b

ON a. medallion=b.medallion
ANDa.hack_license=b.hack_license
ANDa.pickup_datetime=Db.pickup_datetime

WHERB.medallion is null

. SQL H2lZ ZZAINS &8 =XAE= S| flof U8 R Z=2 ArEE LI
R SA}

=

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 FROMSELECT
medallion, hack_license, pickup_datetime,
passenger_count,trip_time_in_secs,trip_distance, dropoff_datetime,
pickup_latitude, pickup_longitude, dropoff_latitude,

dropoff_longitude FROMhyctaxi_sample)a LEFT OUTERIOIN ( SELECT
medallion, hack license, pickup_datetime FROMnyctaxi_sample
tablesample (1 percent) repeatable (98052) )b ON
a.medallion=b.medallion ANDa.hack_license=b.hack_license AND

a.pickup_datetime=Db.pickup_datetime WHERB.medallion is null ;



g <- paste( "EXEC PredictTipBatchMode  @inquery = ", input, sep="");
4. ROIM M&E ZZAIMHE &aict)] ?Ioi RODBC W21 X2l sglQuery HIAEESE

SZE0tH 0l™2l 3Ol SQL HZ conn

sqlQuery (conn, Qq);

ODBC 2FJt U8 FH2l 20 A 218 23 M==It X=X &elgLlith

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

X Z Al PredictTipSingleModet Olist &2 2= S20HSLICH A S
2 =2 E4 2(0l: 2 =2 0ls Hel)2 ZOotd HEE R 222

1. &J| PowerShellAAHEEWMN HE ZZ AN PredictTipSingleMode)t A& &l X

22 32 US TransactSQL 2 &doiM X= 2= = UASLICH

tsql S At

CREATEPROCEDURJADbO].[PredictTipSingleMode] @passenger_count int =
01

@trip_distance  float = 0,

@trip_time_in_secs int = 0,



@pickup_latitude  float = 0,

@pickup_longitude float

I
o

@dropoff_latitude float

I
o

@dropoff_longitude  float =0
AS
BEGIN

DECLARE®@Inquery nvarchar(max) = N'

SELECT* FROMdbo].[fnEngineerFeatures](@passenger_count,
@trip_distance, @trip_time_in_secs, @pickup_latitude,
@pickup_longitude,  @dropoff_latitude, @dropoff_longitude)'

DECLARE®ImModel2 varbinary(max) = (SELEC TOP1 model FROM
nyc_taxi_models);

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

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

print(OutputDataSet)



@input_data_1 = @inquery,

@params= N'

-- passthrough columns
@modelvarbinary(max) ,
@passenger_count int

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

--  mapped variables

@model= @Imodel2 ,

@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 RESULTSETS ((Score float));

END

. SQL Server Management StudibAl TransactSQLEXEC Z2ZAlM (£ &=

EXECUTE)E AtEol ME ZZ2AIME S=ot) 2R 243 gisS

USLICEH MIE =0 Management Studitil A CIS &= & &6l SLICH



SQL =Af

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

Hol0l MY Tle a2 22 H= passengercount trip_distancetrip_time_in_secs

pickup_latitude pickup _longitude dropoff latitude dropoff longitude & L| Ct.

. 88 SES R ZEUA 2ot O3 &0 8 ME Z2AM SE2
R

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

Ol MY Zle g2 22 H= passenger_countrip_distancetrip_time_in_secs

pickup_latitude pickup_longitude dropoff latitude dropoff longitude & L| Ct.

. sqlQuery (RODBC HI|XINAM)E S=ot) HZ A4S0 &H HE Z=2AIH

SES LS 2AE HaEE MEELICL
R At

# predict with stored procedure in single mode
sqlQuery (conn, @2);

=]
=

R Tools forVisual Studio (RTVSE SQL Servert R 252 28t FIHt S&2
MBS &ELICH SQL Serverd 20 Al RODBCOl 28t G &2 WM CIS JIAIS
&2 AELICH SQL Server?t R &g
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https://docs.microsoft.com/en-us/visualstudio/rtvs/sql-server
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