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CREATE PROCEDURE [dbo].[PlotHistogram]
AS
BEGIN

SET NOCOUNT ON;

DECLARE @query nvarchar(max) =



N'SELECT tipped FROM nyctaxi_sample'
EXECUTE sp_execute_external_script @language = N'R’,
@script = N
image_file = tempfile();
jpeg(filename = image_file);
#Plot histogram
rxHistogram(~tipped, data=InputDataSet, col="lightgreen",
title = "Tip Histogram", xlab ="Tipped or not", ylab ="Counts");
dev.off();
OutputDataSet <- data.frame(data=readBin(file(image_file, "rb"), what=raw(), n=1e6));

1
!

@input_data_1 = @query
WITH RESULT SETS ((plot varbinary(max)));
END
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EXEC [dbo].[PlotHistogram]

At

plot OxFFDSFFEOO0T104A4649...

PowerShell 38 ZEZES E1 QAAHA O|F, HO|EHH[O|A O|F, AHEXL OfF 8
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bcp "exec PlotHistogram" queryout "plot,jpg" -S <SQL Server instance name> -d

<database name> -U <user name> -P <password>
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Enter the file storage type of field plot [varbinary(max)]:
Enter prefix-length of field plot [8]: O
Enter length of field plot [O]:

Enter field terminator [none]:

Do you want to save this format information in a file? [Y/n]

Host filename [bcp.fmt]:

21t

Starting copy...

1 rows copied.

Network packet size (bytes): 4096

Clock Time (ms.) Total : 3922  Average : (0.25 rows per sec.)
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SQL EAt

CREATE PROCEDURE [dbo].[PlotinOutputFiles]
AS
BEGIN
SET NOCOUNT ON;
DECLARE @query nvarchar(max) =
N'SELECT cast(tipped as int) as tipped, tip_amount, fare_amount FROM
[dbo].[nyctaxi_sample]'
EXECUTE sp_execute_external_script @language = N'R’,
@script = N
# Set output directory for files and check for existing files with same names
mainDir <- "C:WWtemp¥Hplots"
dir.create(mainDir, recursive = TRUE, showWarnings = FALSE)
setwd(mainDir);

print("Creating output plot files:", quote=FALSE)

# Open a jpeg file and output histogram of tipped variable in that file.
dest_filename = tempfile(pattern = "rHistogram_Tipped_", tmpdir = mainDir)
dest_filename = paste(dest_filename, ".jpg",sep="")
print(dest_filename, quote=FALSE);
jpeg(filename=dest_filename);
hist(InputDataSet$tipped, col = "lightgreen”, xlab="Tipped",
ylab = "Counts", main = "Histogram, Tipped");
dev.off();

# Open a pdf file and output histograms of tip amount and fare amount.

# Outputs two plots in one row

dest_filename = tempfile(pattern = "rHistograms_Tip_and_Fare_Amount_", tmpdir =
mainDir)

dest_filename = paste(dest_filename, ".pdf",sep="")

print(dest_filename, quote=FALSE);

pdf(file=dest_filename, height=4, width=7);

par(mfrow=c(1,2));

hist(InputDataSet$tip_amount, col = "lightgreen",



xlab="Tip amount ($)",
ylab = "Counts",
main = "Histogram, Tip amount", xlim = ¢(0,40), 100);
hist(InputDataSet$fare_amount, col = "lightgreen",
xlab="Fare amount ($)",
ylab = "Counts",
main = "Histogram,
Fare amount”,
xlim = ¢(0,100), 100);
dev.off();

# Open a pdf file and output an xyplot of tip amount vs. fare amount using lattice;
# Only 10,000 sampled observations are plotted here, otherwise file is large.
dest_filename = tempfile(pattern = "rXYPlots_Tip_vs_Fare_Amount_", tmpdir =
mainDir)
dest_filename = paste(dest_filename, ".pdf",sep="")
print(dest_filename, quote=FALSE);
pdf(file=dest_filename, height=4, width=4);
plot(tip_amount ~ fare_amount,
data = InputDataSet[sample(nrow(InputDataSet), 10000), ],
ylim = ¢(0,50),
xlim = ¢(0,150),
cex=.5,
pch=19,
col="darkgreen",
main = "Tip amount by Fare amount",
xlab="Fare Amount ($)",
ylab = "Tip Amount ($)");
dev.off();’,
@input_data_1 = @query
END
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EXEC PlotInOutputFiles

At

STDOUT message(s) from external script:
[1] Creating output plot files:[1] C:¥tempWplots¥rHistogram_Tipped_18887f6265d4.jpg[1]

C:WtempWplotstrHistograms_Tip_and_Fare_Amount_1888441e542c.pdf[1]

C:WtempWplotsWrXYPlots_Tip_vs_Fare_Amount_18887c9d517b.pdf
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/sqldev-create-data-features-using-t-sql
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4 THH: T-sQL & A895t0] HjojE 8 37|

O] @M= SQL Serverd|Al RE AESt= HHO| Cigh sQL 7HEAS ?I AtEAel €7
YLICH

O] CtAO|M= Transact-SQL &+E ALESIHH A HIOJEHOAM E42 TEE YHZ &
Ot LICH O3 Chg M& ZZA|IXMOA siY at+E ZESI0 E4 40| ==l HO|=

= TSLCH

=‘d(Feature) UX|L|0{E0f| CHSHY

HolEH EMs o2 @ +dst = HO/HHAN R 7HX 782 YE2E =8
Ax/Ljofgez HOolE ZH7b EIISLICE ™Al CIOIEHOA 2Ol s Eds T

=
of g2 =4 Z2s UEEs S A YL

Of HIOIE MEO|M distance #t2 21 O/H #H2|E 7|2z oY 0|5 X[2|H A
2| E£= M AH2[E LtEt= A2 OrEL|Ch M2t NYC EfA| HO[H AA0M AHE

Jtsst ZIHEE AM2SI0 SAt IKX[QF SHAF fIX| AtO|Q] AFH HE|E AlLtsfor grL|C
A2 X HO| Transact-SQL 40| A Haversine $£A1& AF23I0] O S £ & £
UEL|CE

AFE XL ™ol T-SQL &% fnCalculateDistanceE AtE23I0 Haversin 34!

2 AAtstn £ R AFRXF HO| S fnEngineerFeaturesS A3l M

ko
rin

=43 HIolEE HOI=0 HE3dt7|

FnCalculateDistance & A%t 0|5 AHZ| A4t


https://en.wikipedia.org/wiki/Haversine_formula

0| X}ZAM =H|9| YEZ fnCalculateDistance &4+& CHR2ZLESIN SQL Serverd| SS9
Q

Of LICE FHAl AlZtE O] ZEE HESHUA

1. Management StudioO|A Z22Y 7|5, &
et

Azt ghe eSS AhzE =

2 ICalculateDistances OtRA QLEZR THF=2 ZElsIL £™E MEHSIH A 2
=
=

EO|M Transact-SQL A3 T E

sQL 2 A}

CREATE FUNCTION [dbo].[fnCalculateDistance] (@Lat1 float, @Long1 float, @Lat2 float,
@Long?2 float)
-- User-defined function that calculates the direct distance between two geographical
coordinates.
RETURNS float
AS
BEGIN
DECLARE @distance decimal(28, 10)
-- Convert to radians
SET @Lat1 = @Lat1 / 57.2958
SET @Long1 = @Long1 / 57.2958
SET @Lat2 = @Lat2 / 57.2958
SET @Long2 = @Long2 / 57.2958
-- Calculate distance
SET @distance = (SIN(@Lat1) * SIN(@Lat2)) + (COS(@Lat1) * COS(@Lat2) *
COS(@Long? - @Long1))
--Convert to miles
IF @distance <> 0
BEGIN
SET @distance = 3958.75 * ATAN(SQRT(1 - POWER(@distance, 2)) / @distance);
END
RETURN @distance
END
GO
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fnEngineerFeatures M€t 5’4 ‘4
ZEES  EEsted AM8E = As HOEN  AME U2 FIHSET
fnEngineerFeatureset= CHE =8 ALETLICH A g¢== 0|0 HdE T-saL &=

= o o
fnCalculateDistanceE 2 E5t0] St X[t Stxb K| Atoje] HFHl He[E et

Ct.

1. T2 AEE WO o] a8 FH[Sts IHE0M ZHdaior ot AFEAF F2l T-SQL
et==0l fnEngineerFeatures%| Ciet TEE HESIHUAIR.
sQL 2 A}

CREATE FUNCTION [dbo].[fnEngineerFeatures] (
@passenger_count int = 0,
@trip_distance float = 0,
@trip_time_in_secs int = 0,
@pickup_latitude float = 0,
@pickup_longitude float = 0,
@dropoff_latitude float = 0,
@dropoff_longitude float = 0)
RETURNS TABLE
AS
RETURN
(
-- Add the SELECT statement with parameter references here
SELECT
@passenger_count AS passenger_count,
@trip_distance AS trip_distance,

@trip_time_in_secs AS trip_time_in_secs,



[dbo].[fnCalculateDistance](@pickup_latitude, @pickup_longitude, @dropoff_latitude,
@dropoff_longitude) AS direct_distance

GO
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SELECT tipped, fare_amount, passenger_count,(trip_time_in_secs/60) as TripMinutes,

trip_distance, pickup_datetime, dropoff_datetime,

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

FROM nyctaxi_sample

WHERE pickup_longitude != dropoff_longitude and pickup_latitude !=
dropoff_latitude and trip_distance = 0

ORDER BY trip_time_in_secs DESC
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/r/sqldev-train-and-save-a-model-using-t-sql



https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/sqldev-explore-and-visualize-the-data

5 CHl: T-sqQL S Arg8et 2 st 3 M%

O] M= SQL Serverd|Al RE AFE St ZEO Of o sQL XS 2l AisAel 2
S YLIL}

of EHAOM= RE AMESHY Ol 2{d ZES stgAl?|l= EEs HisLt g5 T
HOH Ed= At8oty RES stgAlZl CH2 steel 222 SQL Server HOIS0 ME

Ij7|X|= 0O|O] R Services (In-Database)?}t T AX|k|0f ooz

T-SQLOIM RS Z&E M A|l2" XNE ZZA|X sp_execute_external_scriptE At2etL|
Ct dgiL} 22 MstEap 20| At BHEEs Z2MAQ 42 OHE NE ZZA[X0|A

=

sp_execute_exernal_script Of| CH?F @ &2 &3t = Z40| ECt £ 5L

1. BN g oxF ZEZ Y R ZEE s HE ZZANE THELCH
Management  Studio®lA Al 2 F= E1 COF =22 HAG]Y
TrainTipPredictionModel M& Z2ZA|ME PHELCL O] & Z=EAN= €Y HOo|H
£ o5t R I7|X[E AMESHY ZX|AE 319 ZEE TS O

sQL =2}

CREATE PROCEDURE [dbo].[TrainTipPredictionModel]

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

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

from nyctaxi_sample

tablesample (70 percent) repeatable (98052)


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

-- Insert the trained model into a database table

INSERT INTO nyc_taxi_models

EXEC sp_execute_external_script @language = N'R,
@script = N'

## Create model

logitObj <- rxLogit(tipped ~ passenger_count + trip_distance + trip_time_in_secs +
direct_distance, data = InputDataSet)

summary(logitObj)

## Serialize model and put it in data frame

trained_model <- data.frame(model=as.raw(serialize(logitObj, NULL)));

1
1

@input_data_1 = @inquery,
@output_data_1_name = N'trained_model'

1

END
GO
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EXEC TrainTipPredictionModel
2. Management Studio MIA|X|] &0jA Of2f TA[XIRE 20| RQ| stdout AEZ Q=2 I}O|
=& HAXE U
"STDOUT message(s) from external script: Rows Read: 1193025, Total Rows Processed:
1193025, Total Chunk Time: 0.093 seconds "
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/sqldev-operationalize-the-model
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/sqldev-create-data-features-using-t-sql

6 THl:R 2 28

O] @M= SQL Serverd|Al RE AESt= HHO| Cigh sQL 7HEAS ?I AtEAel €7

YLICH

O EHAOME ME ZEAINE MBS BE-Z2 2&(operationalize)St= WHE &
LICH O] M&E ZE2AINE= CHE S8 ZZ2IUOIAM AT = £ A 2H=0 CHet
2 & = UYSLICE O] HENME MY Z2AXNOAM R ZES AHESH ESH=
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7HR| RS 2o ELC.

=2

o YT ME| MM BE NI Z2A|K0| 3t YHO= SELECT X3
o H

ML Mg Z2AXe= L=E AMd(case)d| siSots &= #E HrateL o

H A RE: 2Ho JE Ui/t S Yoz TEHELILL MY Z2A
Mz B doILp ¢S gretetint

71= ®E

PredictTip M& Z2A|M= 52 =d5t= 7|2 +22 295U CL
SQL EAt
CREATE PROCEDURE [dbo].[PredictTip] @inquery nvarchar(max)

AS
BEGIN

DECLARE @Imodel2 varbinary(max) = (SELECT TOP 1 model FROM nyc_taxi_models);
N'R’,

EXEC sp_execute_external_script @language
@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
!

@input_data_1 = @inquery,

@params = N'@model varbinary(max)',
@model = @Imodel2

WITH RESULT SETS ((Score float));

END
GO

SELECT &2 HIO[HH[O|A0M HEtE RES 7HMetM, RS A&t 71 M2|&

—

?Iof R B4 mod0i| 1 ZES AMYELCL

MELR MEE AEle N Z2AXNS A K Oj7f#H=5=2 @inqueryd| X|ZE
Transact-SQL #2|0A ZFHZLICH F2|0AM &2 o= 7|2 OIoly =zl
InputDataSet0l| A& ELICE O] IOl =2 H+=E MH5t= Rl rxPredict &

=0 HEELC

Fl

0x

OutputDataSet<-rxPredict(modelObject = mod, data = InputDataSet, outData = NULL,
predVarNames = "Score", type = "response”, writeModelVars = FALSE, overwrite = TRUE);
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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 (70
percent) REPEATABLE (98052) )b

ON a.medallion=b.medallion AND a.hack_license=b.hack_license
AND a.pickup_datetime=Db.pickup_datetime
WHERE b.medallion IS NULL

ol 5l 2t

A

passenger_count trip_time_in_secs trip_distance dropoff_datetime direct_distance

1 283 0.7 2013-03-27 14:54:50.000  0.5427964547
1 289 0.7 2013-02-24 12:55:29.000 0.3797099614
1 214 0.7 2013-06-26 13:28:10.000 0.6970098661

O #Hel= 2L YRZE MEEl= PredictTipBatchMode M% ZZ2A|X0| Cigt ¢

=
Hoz A8 + ASHCL

2. Management StudioOllM PredictTipBatchMode M ZE2A|Me| ZEE AEFLICL

SQL = At

/*¥***** Object: StoredProcedure [dbo].[PredictTipBatchMode] ******/
CREATE PROCEDURE [dbo].[PredictTipBatchMode] @inquery nvarchar(max)



AS
BEGIN
DECLARE @Imodel2 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 = @inquery,

@params = N'@model varbinary(max)',
@model = @Imodel2

WITH RESULT SETS ((Score float));

END
3. B0 FH2l HAES Yot MY ZEZAMO| oj7f#H+2 FE L

sQL = A

-- Define the input data

DECLARE @query_string nvarchar(max)

SET @query_string="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 (70 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’



-- Call the stored procedure for scoring and pass the input data
EXEC [dbo].[PredictTip] @inquery = @query_string;
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Ct.

sQL = At

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 = 0, @dropoff_latitude float = 0, @dropoff_longitude float = 0
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 @Imodel2 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 = @inquery,

@params = N'@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’, @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 RESULT SETS ((Score float));

END
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= AN AEStE 58 2 HEILH 5 =YL

= AL
EXEC [dbo].[PredictTipSingleMode] @passenger_count = 0,

@trip_distance = 2.5,

@trip_time_in_secs = 631,

@pickup_latitude = 40.763958,

@pickup_longitude = -73.973373,

@dropoff_latitude = 40.782139,

@dropoff_longitude = 73.977303

= M Z2 AN OIS0 XfE = B2 FAS AFESHAIL:

sQL = At

EXEC [dbo].[PredictTipSingleMode] 1, 2.5, 631, 40.763958,-73.973373, 40.782139, -
73.977303
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https://docs.microsoft.com/sql/relational-databases/stored-procedures/specify-parameters
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/r/sqldev-train-and-save-a-model-using-t-sql




