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EXEC sp_execute_external_script
@language =N'R',
@script=N'OutputDataSet<-InputDataSet"’,
@input_data_1 =N'SELECT 1 AS hello’
WITH RESULT SETS (([hello] int not null));

GO

o Results: BasicR50L.sql - Visual Studic Code
File Edit Selection View Geo Help

1 -- Test whether R Services is enabled —
EXEC sp_execute_external_script
@language =N'R",
@script=N'OutputDataset<-InputDatasSet’,
@input data 1 =N'SELECT 1 AS hello’
WITH RESULT SETS (({[hello] int not null));
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4 MESSAGES CTRL+ALT+Y
[10:25:56 ANM] Started executing query at Line 2

(1 row affected)
Total execution time: 00:00:08.531
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CREATE TABLE RTestData ([coll] int not null) ON [PRIMARY]
INSERT INTO RTestData VALUES (1);

INSERT INTO RTestData VALUES (10);

INSERT INTO RTestData VALUES (100) ;

GO
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SELECT * FROM RTestData
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EXECUTE sp_execute_external_script

@language = N'R'
N' OutputDataSet <- InputDataSet;'
FROM RTestData;'

, @script

, @input_data_1 = N' SELECT *

WITH RESULT SETS (([NewColName] int NOT NULL));
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4 MESSAGES CTRL+ALT+Y

[11:07:06 AM] Started executing query at Line 18

(3 rows affected)
Total execution time: 00:00:03.093
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EXECUTE sp_execute_external_script

@language = N'R'

, @script

N' SQL_out <- SQL_in;'
, @input_data_1 = N' SELECT 12 as Col;'

, @input_data_1 name = N'SQL_In'

, @output_data_1 name N'SQL Out'
WITH RESULT SETS (([NewColName] int NOT NULL));
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SQL =At

EXECUTE sp_execute_external_script
@language = N'R'
, @script = N' mytextvariable <- c("hello", " ", "world");
OutputDataSet <- as.data.frame(mytextvariable);"
, @input_data_1 = N' SELECT 1 as Templ'

WITH RESULT SETS (([Coll] char(20) NOT NULL));
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SQL =Af

EXECUTE sp_execute_external_script
@language = N'R'
, @script = N' mytextvariable <- c("hello", " ", "world");
OutputDataSet <- as.data.frame(mytextvariable);"
, @input _data 1 = N' ';

GIAl 2
SQL = A}

EXECUTE sp_execute_external_script
@language = N'R'

, @script = N' OutputDataSet<- data.frame(c("hello"), " ",
c("world"));"

, @input_data_ 1 = N' ';
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SQL = At

EXECUTE sp_execute_external script
@language = N'R'
, @script = N' mytextvariable <- c("hello", " ", "world");
str(OutputDataSet);"

, @input _data 1 = N'
5

Ol Al 2str &% =D}
SQL = At

EXECUTE sp_execute_external_script
@language = N'R',

@script = N' OutputDataSet <- data.frame(c("hello"), " ",
c("world"));

str(OutputDataSet)"' ,

@input_data_1 = N' ;
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STDOUT message(s) from external script:
'data.frame': 3 obs. of 1 variable:

$ mytextvariable: Factor w/ 3 levels " ","hello","world": 2 1 3

210 - OlAl 2

2A

STDOUT message(s) from external script:
'data.frame': 1 obs. of 3 variables:
$ c..hello..: Factor w/ 1 level "hello": 1

$ X... : Factor w/ 1 level " ": 1

$ c..world..: Factor w/ 1 level "world": 1
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SQL =At

EXECUTE sp_execute_external_script

@language = N'R'

, @script = N'
X <- as.matrix(InputDataSet);
y <- array(12:15);
OutputDataSet <- as.data.frame(x %*% y);"
, @input_data_1 = N' SELECT [Coll] from RTestData;'

WITH RESULT SETS (([Coll] int, [Col2] int, [Col3] int, Col4
int));
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Coll Col2 Col3 Col4
12 13 14 15
120 130 140 150

1200 1300 1400 1500
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execute sp_execute_external_script

N'R'

@language

N 1

, @script
X <- as.matrix(InputDataSet);
y <- array(12:14);

OutputDataSet <- as.data.frame(y %*% x);'

, @input_data_1 = N' SELECT [Coll] from RTestData;'

WITH RESULT SETS (([Coll] int ));
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EXECUTE sp_execute_external_script

N'R'

@language

N ]

, @script
dfl <- as.data.frame( array(1:6) );
df2 <- as.data.frame( c( InputDataSet , dfl ));
OutputDataSet <- df2'

, @input_data_1 = N' SELECT [Coll] from RTestData;'

WITH RESULT SETS (( [Col2] int not null, [Col3] int not null ));
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Col2 Col3

1 1
10 2
100 3
1 4
10 5
100 6
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SQL =At

SELECT ReportingDate

, CAST(ModelRegion as varchar(50)) as ProductSeries

, Amount

FROM [AdventureWorksDW2014].[dbo].[vTimeSeries]
WHERE [ModelRegion] = 'M20@ Europe'

ORDER BY ReportingDate ASC
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SQL = At

EXECUTE sp_execute_external_script
@language = N'R'
, @script = N' str(InputDataSet);
OutputDataSet <- InputDataSet;'
, @input_data_1 = N'
SELECT ReportingDate

, CAST(ModelRegion as varchar(50)) as ProductSeries



, Amount
FROM [AdventureWorksDW2014].[dbo].[vTimeSeries]
WHERE [ModelRegion] = ''M20© Europe''
ORDER BY ReportingDate ASC ;'

WITH RESULT SETS undefined;
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STDOUT message(s) from external script: 'data.frame': 37 obs. of
3 variables:

STDOUT message(s) from external script: $ ReportingDate: POSIXct,
format: "2010-12-24 23:00:00" "2010-12-24 23:00:00"

STDOUT message(s) from external script: $ ProductSeries: Factor w/ 1

levels "M200@ Europe",..: 1111111111

STDOUT message(s) from external script: $ Amount : num 3400
16925 20350 16950 16950
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as.data.frame(rnorm(100, mean = 50, sd = 3));
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EXEC sp_execute_external_script
@language = N'R'
, @script = N'

OutputDataSet <- as.data.frame(rnorm(100, mean = 50, sd
=3));"

, @input_data_1 = N' Ha
WITH RESULT SETS (([Density] float NOT NULL));
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CREATE PROCEDURE MyRNorm (@paraml int, @param2 int, @param3 int)
AS
EXEC sp _execute_external script
@language = N'R'
, @script = N'

OutputDataSet <- as.data.frame(rnorm(mynumbers, mymean,
mysd));’

, @input_data 1 = N' o

, @params = N' @mynumbers int, @mymean int, @mysd int'
, @mynumbers = @paraml

, @mymean = @param2

, @mysd = @param3

WITH RESULT SETS (([Density] float NOT NULL));
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EXEC MyRNorm @paraml = 100,@param2 = 50, @param3 = 3
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EXECUTE sp_execute_external_script
@language = N'R'
, @script = N'
library(utils);
mymemory <- memory.limit();
OutputDataSet <- as.data.frame(mymemory);"
, @input_data_1 = N' ;'

WITH RESULT SETS (([Coll] int not null));
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SQL = A}

CREATE TABLE CarSpeed ([speed] int not null, [distance] int not
null)

INSERT INTO CarSpeed

EXEC sp_execute_external _script

N'R'

@language

, @script = N'car_speed <- cars;'
, @input _data 1 = N"'
, @output_data_1 name = N'car_speed’
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library(help="datasets")E & & L|LC}.
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DROP PROCEDURE IF EXISTS generate_linear_model;
GO
CREATE PROCEDURE generate_linear_model
AS
BEGIN
EXEC sp_execute_external script

@language = N'R'

, @script N'lrmodel <- rxLinMod(formula = distance ~ speed,
data = CarsData);


https://docs.microsoft.com/r-server/r/how-to-revoscaler-linear-model

trained_model <- data.frame(payload =
as.raw(serialize(lrmodel, connection=NULL)));"

, @input_data_1 = N'SELECT [speed], [distance] FROM CarSpeed'
, @input_data_1 name = N'CarsData’
, @output_data_1 name = N'trained_model’
WITH RESULT SETS ((model varbinary(max)));
END;
GO
rxLinMod Of CiS & #W Qe HE|E S0 S5 A2 FYO[St= formula O 7N
B QL ot

23 HO|E= sQL HEl2 HO|HE {2 CarsData H==0f MZFELICL. Y HO|EH £F
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DE=E 0OE= R IIIKS 82 2etdoz O|& JHMELICH [etA 2=
M&ESt= HIOIE2 varbinary @42 €2 HSoi0F &LICH

SQL = At

CREATE TABLE stopping distance_models (

model name varchar(30) not null default('default model') primary
key,

model varbinary(max) not null);
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SQL =At

INSERT INTO stopping_distance_models (model)
EXEC generate_linear_model;
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Violation of PRIMARY KEY constraint...Cannot insert duplicate key in
object dbo.stopping distance_models

SQL At

UPDATE stopping_distance_models

SET model name = 'rxLinMod ' + format(getdate(), 'yyyy.MM.HH.mm',
‘en-gb")

WHERE model name = ‘'default model'’
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https://docs.microsoft.com/ko-kr/sql/relational-databases/system-stored-procedures/sp-execute-external-script-transact-sql
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DECLARE @model varbinary(max), @modelname varchar(30)
EXEC sp_execute_external _script

N'R'

@language

, @script = N'
speedmodel <- rxLinMod(distance ~ speed, CarsData)
modelbin <- serialize(speedmodel, NULL)
OutputDataSet <- data.frame(coefficients(speedmodel));"
, @input_data 1 = N'SELECT [speed], [distance] FROM CarSpeed'
, @input_data_1 name = N'CarsData'
, @params = N'@modelbin varbinary(max) OUTPUT'

, @modelbin = @model OUTPUT

WITH RESULT SETS (([Coefficient] float not null));

-- Save the generated model
INSERT INTO [dbo].[stopping distance_models] (model name, model)

VALUES ('latest model', @model)

Z 1



4 RESULTS

Coefficient

. -17.579094890...

£ ¢ 3.93240875912...

Qo

]
=
2
1%
o
8

sp_execute_external_script OlAl SQL OHIHEH =2t R HE

Jlelg

R A23EEON OjEE Z& SQL Oi7ff B+ @params 2/5=0f O|F0| LtE &[0{Of gfL|Ct.
o|2{gt o7 == & SILHE EHSIHE @params S50 OUTPUT 7|R/IEE F7tetLICL

OjZE Of7f M5 Lot & @params =5 HE F2| R #=0| SQL Oj7f ol LS =

t

i

Z zE HHUAN 2EZ22H2 == 4oty 2t
=

b = LICt.


https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/rtsql-predict-and-plot-from-model
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SQL ZAt

CREATE TABLE [dbo].[NewCarSpeed]([speed] [int] NOT NULL,
[distance] [int] NULL) ON [PRIMARY]

GO

INSERT [dbo].[NewCarSpeed] (speed)

VALUES (40), (50), (60), (70), (89), (90), (100)

SAI Hel o=
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st&ELICH
4 RESULTS
model_name model
default model 0x580A000000...
£ ¢ mlinMod 2017.02.12.48 0x580A000000...
7 ¢ mlinMed 2017.02.12.50 0x580A000000...
4 ¢ mxlinMod 2017.02.12.51 0x580A000000...
5 ¢ mlinMod 2017.02.14.57 0x580A000000...
4 MESSAGES
[3:07:47 PM] Started executing query at Line 67

(5 rows affected)
Total execution time: 00:00:00.016
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DECLARE @speedmodel varbinary(max) = (SELECT model FROM
[dbo].[stopping distance_models] WHERE model name = 'latest model');

EXEC sp_execute_external script


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

@language = N'R'

, @script = N'
current_model <- unserialize(as.raw(speedmodel));
new <- data.frame(NewCarData);
predicted.distance <- rxPredict(current_model, new);
str(predicted.distance);
OutputDataSet <- cbind(new, ceiling(predicted.distance));
, @input_data 1 = N' SELECT speed FROM [dbo].[NewCarSpeed]
, @input_data_1 name = N'NewCarData'
, @params = N'@speedmodel varbinary(max)'

, @speedmodel = @speedmodel

WITH RESULT SETS (([new_speed] INT, [predicted distance] INT))
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HIOISUHA 22= ZMet = 220l unserialize S S =& LILL
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https://docs.microsoft.com/ko-kr/sql/advanced-analytics/real-time-scoring
https://docs.microsoft.com/r-server/r-reference/revoscaler/rxserializemodel

4 RESULTS

new_speed predicted_dista...
40 140
_-'_ 50 180
3 a0 219
41 70 258
5 80 205
] a0 337
F 1100 376
4 MESSAGES
[3:21:38 PM] Started executing query at Line 71

(7 rows affected)
STDOUT message(s) from external script:
Rows Read: 7, Total Rows Processed: 7, Total Chunk Time: 0.001 seconds
‘'data.frame" 7 obs. of 1 variable:
% distance_Pred: num 140 179 218 258 297 ..,
Total execution time: 00:00:00.475
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parallel = 1 215 F=It&LICtH
SQL = Al

DECLARE @speedmodel varbinary(max) = (select model from
[dbo].[stopping distance_models] where model name = 'default

model');

EXEC sp_execute_external script

N'R'

@language

, @script = N'

current_model <- unserialize(as.raw(speedmodel));

new <- data.frame(NewCarData);

predicted.distance <- rxPredict(current_model, new);
OutputDataSet <- cbind(new, ceiling(predicted.distance));

, @input_data_1 = N' SELECT [speed] FROM
[dbo].[HugeTableofCarSpeeds] '

, @input_data 1 name = N'NewCarData'

, @parallel =1

, @params = N'@speedmodel varbinary(max)'
, @speedmodel = @speedmodel

WITH RESULT SETS (([new_speed] INT, [predicted distance] INT))
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https://docs.microsoft.com/r-server/r/how-to-revoscaler-distributed-computing
https://docs.microsoft.com/r-server/r/how-to-revoscaler-distributed-computing
https://docs.microsoft.com/ko-kr/sql/relational-databases/system-stored-procedures/sp-execute-external-script-transact-sql

EXECUTE sp_execute_external_script

@language = N'R'

, @script = N'

imageDir <- ''C:\\temp\\plots'';

image filename = tempfile(pattern = "plot ", tmpdir = imageDir,
fileext = ".jpg")

print(image_filename);
jpeg(filename=image filename, width=600, height = 800);

print(plot(distance~speed, data=InputDataSet, xlab="Speed",
ylab="Stopping distance", main = "1920 Car Safety"));

abline(lm(distance~speed, data = InputDataSet));

dev.off();

OutputDataSet <- data.frame(data=readBin(file(image_filename,
"rb"), what=raw(), n=1e6));

, @input_data_1 = N'SELECT speed, distance from [dbo].[CarSpeed]"’

WITH RESULT SETS ((plot varbinary(max)));
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https://blogs.msdn.microsoft.com/microsoftrservertigerteam/2016/09/27/loan-classification-using-sql-server-2016-r-services/
https://docs.microsoft.com/ko-kr/sql/advanced-analytics/tutorials/walkthrough-create-graphs-and-plots-using-r
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