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Data Movement

Moving data from the 

database to the R/Python 

runtimes becomes painful 

as data volumes grow and 

carries security and 

compliance risks

Deployment

How do I call a machine 

learning script from my 

production application 

and how do I 

operationalize my 

models?

Scale & Performance

Many R/Python functions 

run single threaded and 

only accommodate 

datasets that fit into 

available memory.

Data Transformation

Preparing and 

transforming data for 

cleansing and feature 

engineering is time 

consuming



Test the 

model

Train the 

model

Select 

the 

algorithm

Prep data

Have a 

question 

to answer



SQL Server

• Extensibility Framework

• R (2016)

• Python (2017)

• Java (2019)

• Native Scoring using PREDICT

• In-database Package Management

• Microsoft Machine Learning Server

Azure SQL Database

• Native scoring using PREDICT

• R Support in West Central US 
(Preview)

• Base R packages

• RevoScaleR package

• Trivial parallelism & streaming 
support



SQL 2016

• R Support (3.2.2)

• Microsoft R Server

• Realtime Scoring 

sp_rxPredict

SQL 2017

• Python Support (3.5.2)

• R Support (3.3.3)

• Native Scoring 

(PREDICT) for Windows 

and Linux

• In-database Package 

Management (CREATE 

EXTERNAL LIBRARY / 

remote deployment 

with rxInstallPackages)

• Libraries MicrosoftML 

and revoscalepy

• Pre-trained Models

• SQL Server Machine 

Learning Server 

(Standalone)

SQL 2019

• Linux support for R and 

Python

Azure SQL Database

• Preview of R Services 

(vCore model)

• Native Scoring using 

PREDICT



https://docs.microsoft.com/en-us/sql/advanced-
analytics/r/install-pretrained-models-sql-server

https://docs.microsoft.com/en-us/sql/advanced-analytics/r/install-pretrained-models-sql-server


SQL Server 
R Services

SQL Server 
ML Services



Microsoft R Server
Distributed R Algorithms
Parallel Execution
Enterprise Grade Operationalization
Real-time and Batch Scoring
R Client

AI with Python
Full Support for AI toolkits
Distributed Python algorithms
Pre-trained cognitive models
Hadoop licensing changes

Microsoft Machine Learning Server 



• Easily scale up a single 

server to a grid to handle 

more concurrent requests

• Load balancing cross 

compute nodes

• A shared pool of warmed 

up R shells to improve 

scoring performance.

R 

Client



http://pypl.github.io/PYPL.html



Disk

Memory

Network

Memory

Disk



Disk

Memory

Better Security & 
Compliance

Faster Time to 
Insight

Better Collaboration 

& Sharing Insights

Streamline Productivity and 
Deployment



launchpad.exe

sp_execute_external_script

sqlservr.exe

Named pipe

MSSQLSERVER Service MSSQLLAUNCHPAD Service

R/Python 

“satellite” process

sqlsatellite.dll

Windows 

“satellite” process
Windows 

“satellite” process
Windows 

“satellite” process

R/Python 

“satellite” 

processes

Windows Jobobject

TCP (not TDS)

pythonlauncher.dll

rlauncher.dll

EXTERNAL_SCRIPT_NETWORK_IO wait



Ways of Executing R Against SQL Data



Any R/Python 

IDE

Data Scientist 

Workstation
DB

Pull Data1

3

Model 

Output

2 Execution

library(RODBC)

conn <- odbcDriverConnect("Driver=SQL Server;Server=.; Database=sqlr;Trusted_Connection = yes;")

df <- sqlQuery(conn, 'SELECT * FROM iris_data')

hist(df$Petal.Length)



Any R/Python 

IDE

Data Scientist 

Workstation rx* output3

Execution2

SQL Server 2017

SQL Server

R/Python Runtime

Machine Learning 

Services

Script1

cc <- RxInSqlServer( connectionString, 

computeContext)

rxLogit(formula, cc)

Model or 

Predictions

4







Iris Demo
Predicting the species from the sepal and the petal



EXEC sp_execute_external_script
@language = N'R'

, @script = N'print("hello world")'

EXEC sp_execute_external_script
@language = N'R'

, @script = N'x <- c(1,2,3,4,5);
dfx <- data.frame(x);'

, @output_data_1_name = N'dfx'
WITH RESULT SETS ((ID INT));

DROP TABLE IF EXISTS #Tmp
CREATE TABLE #Tmp (ID INT)
INSERT INTO #Tmp VALUES (1), (2), (3), (4), (5)

EXEC sp_execute_external_script
@language = N'R'

, @script = N'x <- intarray;
dfx <- data.frame(x);'

, @output_data_1_name = N'dfx'
, @input_data_1 = N'SELECT * FROM #Tmp'
, @input_data_1_name = N'intarray'
WITH RESULT SETS UNDEFINED;



CREATE TABLE iris_data ("Sepal.Length" float not null,
"Sepal.Width" float not null,
"Petal.Length" float not null,
"Petal.Width" float not null,
"Species" varchar(100))

INSERT INTO iris_data
EXEC sp_execute_external_script

@language = N'R'
, @script = N'iris_data <- iris;'
, @input_data_1 = N''
, @output_data_1_name = N'iris_data'

ALTER TABLE iris_data ADD ID INT PRIMARY KEY NOT NULL IDENTITY (1,1)

SELECT TOP 6 * FROM iris_data



CREATE PROCEDURE [dbo].[generate_iris_rxBTrees_model]
AS
BEGIN
DELETE FROM [dbo].[iris_models] WHERE model_name = 'iris_rxBTrees_model'

DECLARE @model varbinary(max);
EXECUTE sp_execute_external_script
@language = N'R'
, @script = N'

iris.sub <- c(sample(1:50, 25), sample(51:100, 25), sample(101:150, 25))
iris.dtree <- rxDTree(Species ~ Sepal.Length + Sepal.Width + Petal.Length + 
Petal.Width, data = iris[iris.sub, ])
model <- rxSerializeModel(iris.dtree, realtimeScoringOnly = FALSE)
#realtimeScoringOnly - Setting this flag could reduce the model size but 
rxUnserializeModel can no longer retrieve the RevoScaleR model
rxUnserializeModel(model)
cat(paste0("R Process ID = ", Sys.getpid()))
cat("\n")

'
, @params = N'@model varbinary(max) OUTPUT'
, @model = @model OUTPUT
INSERT [dbo].[iris_models]
VALUES('iris_rxBTrees_model', @model) ;

END;

GO

EXEC [generate_iris_rxBTrees_model]

GO

SELECT * FROM [iris_models]

BEGIN TRY
CREATE TABLE [dbo].[iris_models] (
[model_name] [varchar](30) NOT NULL,
[model] [varbinary](max) NOT NULL)
END TRY
BEGIN CATCH
print ERROR_MESSAGE()
END CATCH



CREATE PROCEDURE [dbo].[predict_species] (@model 
varchar(100))
AS
BEGIN
declare @nb_model varbinary(max) = (
SELECT model
FROM iris_models
WHERE model_name = @model);
-- Predict species based on the specified model:
EXEC sp_execute_external_script
@language = N'R'

, @script = N'
require("RevoScaleR");
irismodel<-rxUnserializeModel(nb_model)
species <- rxPredict(irismodel, iris_data[,2:5]);
OutputDataSet <- cbind(iris_data[1], species, 
iris_data[6]);

cat(paste0("R Process ID = ", Sys.getpid()))
cat("\n")

OutputDataSet <- OutputDataSet;
'
, @input_data_1 = N'SELECT id,
"Sepal.Length",

"Sepal.Width",
"Petal.Length",
"Petal.Width",
"Species"
FROM
iris_data'
, @input_data_1_name = N'iris_data'
, @params = N'@nb_model varbinary(max)'
, @nb_model = @nb_model
with result sets ((
ID INT,
Setosa Float,
Versicolor Float,
Virginica Float,
ActualSpecies Varchar(150)));
END;

GO

EXEC [predict_species] 'iris_rxBTrees_model'



5000

5000

5000

Dataset = 15000 Rows
Sp_execute_external_script

@r_rowsPerRead = 5000

SQL Server



CREATE procedure [dbo].[predict_species_stream] (@model varchar(100))
as
begin
declare @nb_model varbinary(max) = (select model from iris_models where model_name = @model);
-- Predict species based on the specified model:
exec sp_execute_external_script
@language = N'R'
, @script = N'

require("RevoScaleR");
irismodel<-rxUnserializeModel(nb_model)
species<-rxPredict(irismodel, iris_data[,2:5]);
OutputDataSet <- cbind(iris_data[1], species, iris_data[6]);
colnames(OutputDataSet) <- c("id", "Species.Actual", "Species.Expected");

cat(paste0("R Process ID = ", Sys.getpid()))
cat("\n")

OutputDataSet <- OutputDataSet;
'
, @input_data_1 = N'
select id, "Sepal.Length", "Sepal.Width", "Petal.Length", "Petal.Width", "Species"
from iris_data'

, @input_data_1_name = N'iris_data'
, @params = N'@nb_model varbinary(max), @r_rowsPerRead int = 4'
, @nb_model = @nb_model
with result sets UNDEFINED;
end;

GO

EXEC [predict_species_stream] 'iris_rxBTrees_model'



sp_execute_external
_script

@script = 
N’Predict…’, 

@parallel = 1

(MAXDOP = 2)





--Create Fake Data
SET NOCOUNT ON
SELECT TOP 0 * INTO iris_data_big FROM iris_data

GO
INSERT INTO iris_data_big ([Sepal.Length], [Sepal.Width],
[Petal.Length], [Petal.Width])
VALUES (
RIGHT(ABS(CHECKSUM(NEWID())), 2)/10.0,
RIGHT(ABS(CHECKSUM(NEWID())), 2)/10.0,
RIGHT(ABS(CHECKSUM(NEWID())), 2)/10.0,
RIGHT(ABS(CHECKSUM(NEWID())), 2)/10.0
)
GO 1000

INSERT INTO iris_data_big ([Sepal.Length], [Sepal.Width],
[Petal.Length], [Petal.Width])
SELECT
RIGHT(ABS(CHECKSUM(NEWID())), 2)/10.0,
RIGHT(ABS(CHECKSUM(NEWID())), 2)/10.0,
RIGHT(ABS(CHECKSUM(NEWID())), 2)/10.0,
RIGHT(ABS(CHECKSUM(NEWID())), 2)/10.0
FROM iris_data_big
GO 10

CREATE INDEX [IXiris_data_big] ON iris_data_big(ID)



CREATE PROCEDURE [dbo].[predict_species_parallel] (@model varchar(100))
as
begin
declare @nb_model varbinary(max) = (select model from iris_models where model_name = @model);
-- Predict species based on the specified model:
exec sp_execute_external_script
@language = N'R'
, @script = N'

require("RevoScaleR");
irismodel<-rxUnserializeModel(nb_model)
species<-rxPredict(irismodel, iris_data[,2:5]);
OutputDataSet <- cbind(iris_data[1], species, iris_data[6]);
colnames(OutputDataSet) <- c("id", "Species.Actual", "Species.Expected");

cat(paste0("R Process ID = ", Sys.getpid()))
cat("\n")
cat("-----------------")
cat("\n")

OutputDataSet <- head(OutputDataSet);
'
, @parallel = 1
, @input_data_1 = N'select id, "Sepal.Length", "Sepal.Width", "Petal.Length", "Petal.Width", "Species"
from iris_data_big WHERE LEFT(ID,1) BETWEEN 1 AND 5 /*Add this bit to make parallel*/
OPTION(MAXDOP 3)'

, @input_data_1_name = N'iris_data'
, @params = N'@nb_model varbinary(max), @r_rowsPerRead int = 100000'
, @nb_model = @nb_model
with result sets (("ID" INT, "Setosa" INT, "versicolor" INT, "virginica" INT, "Species" varchar(150)));
END;

GO

EXEC [predict_species_parallel] 'iris_rxBTrees_model'





DECLARE @model varbinary(max) = (SELECT TOP 1 model from
[dbo].[iris_models] WHERE model_name = 'iris_rxBTrees_model');
SELECT @model

DROP TABLE IF EXISTS #TMP
SELECT [Sepal.Length] * .9 AS [Sepal.Length] ,
[Sepal.Width] * .9 AS [Sepal.Width],
[Petal.Length] * .9 AS [Petal.Length] ,
[Petal.Width]* .9 AS [Petal.Width],
Species,
ID
INTO #tmp
FROM iris_data

SELECT *
FROM PREDICT(MODEL = @model,
DATA = #tmp AS d) WITH (setosa_Pred float, versicolor_Pred float,

virginica_Pred float) AS p;



DECLARE @model varbinary(max) = 

0x626C6F62298B1834AEF8DA6B26B89D32475A371DEDE9328FD60DB36F45A5E2C702CB109501000000301400000E472E9C26354AFC8A4474CFD49695C6E8130000000000000000000009000007000000727844547265650005010002000000010B00000389010000010000000000803F0100000000000000010000000000000001000000F4F3F2F1

00000040060000000000400000000000010000000000000001000000000000000300000000000800000000000000803F00000000CDCC8C3F030000000000000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F100000040000000000000400000000000010000000000000001000000000000000

B00000000034000000000000000803F000000000000803F00000080000000800000000005000000010000000000803F0100000000000000010000000000000001000000F4F3F2F1000000400F0000000000400000000000000000000000000001000000000000000700000000034001000000000000803F000000000000803FFF000000FF00000000000

000010000000000803F0100000000000000010000000000000001000000F4F3F2F100000040050000000000400000000000000000000000000001000000000000000800000000014000000000000000803F000000000B010003B5010000010000000000803F0100000000000000010000000000000001000000F4F3F2F10000004006000000000040000

0000000010000000000000001000000000000000300000000000800000000000000803F00000000CDCC8C3F030000000000000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F1000000400400000000004000000000000500000000000000010000000000000012000000000640000000000000

00803F000000000000803FA20700000000F07FA20700000000F07F00000000000000000000F03F0000000000000040000000000000084000000000000018400000000000001C40010000000000803F0100000000000000010000000000000001000000F4F3F2F1000000400F000000000040000000000000000000000000000100000000000000070000

0000034001000000000000803F000000000000803FFF000000FF00000000000000010000000000803F0100000000000000010000000000000001000000F4F3F2F100000040050000000000400000000000000000000000000001000000000000000800000000014000000000000000803F000000000B020003D5010000010000000000803F0100000000

000000010000000000000001000000F4F3F2F100000040060000000000400000000000010000000000000001000000000000000300000000000800000000000000803F00000000CDCC8C3F030000000000000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F1000000400000000000004000000

00000140000000000000001000000000000000B00000000034000000000000000803F000000000000803F0000008000000080000000004B00000019000000320000001A00000018000000000000000000000000000000000000000000000000000000000000000000000000000000000000000100000000000000020000000000000000000000010000

000000803F0100000000000000010000000000000001000000F4F3F2F1000000400F0000000000400000000000000000000000000001000000000000000700000000034001000000000000803F000000000000803FFF000000FF00000000000000010000000000803F0100000000000000010000000000000001000000F4F3F2F10000004005000000000

0400000000000000000000000000001000000000000000800000000014000000000000000803F000000000B030003B5010000010000000000803F0100000000000000010000000000000001000000F4F3F2F100000040060000000000400000000000010000000000000001000000000000000300000000000800000000000000803F00000000CDCC8

C3F030000000000000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F100000040040000000000400000000000050000000000000001000000000000001200000000064000000000000000803F000000000000803FA20700000000F07FA20700000000F07F00000000000000000000F03F0000000

00000F03F000000000000004000000000000000400000000000000840010000000000803F0100000000000000010000000000000001000000F4F3F2F1000000400F0000000000400000000000000000000000000001000000000000000700000000034001000000000000803F000000000000803FFF000000FF00000000000000010000000000803F010

0000000000000010000000000000001000000F4F3F2F100000040050000000000400000000000000000000000000001000000000000000800000000014000000000000000803F000000000B040003CD020000010000000000803F0100000000000000010000000000000001000000F4F3F2F10000004006000000000040000000000001000000000000

0001000000000000000300000000000800000000000000803F00000000CDCC8C3F030000000000000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F100000040040000000000400000000000280000000000000001000000000000001200000000064000000000000000803F000000000000803

FA20700000000F07FA20700000000F07F00000000000000000000F03F000000000000F03F0000000000000040000000000000004000000000000008400000000000003940000000000000394000000000000000000000000000000000000000000000000000000000000039400000000000000000000000000000394000000000000039400000000000

000000000000000000394000000000000000000000000000003940000000000000F03F0000000000003840555555555555D53F000000000000F03F000000000000000000000000000000000000000000000000555555555555D53F0000000000000000000000000000E03F4FECC44EECC4EE3F0000000000000000555555555555D53F0000000000000

000000000000000E03F143BB1133BB1A33F000000000000F03F000000000000F03F555555555555D53F555555555555E53F3096FC62C92FD63F7B14AE47E17AD43F010000000000803F0100000000000000010000000000000001000000F4F3F2F1000000400F0000000000400000000000000000000000000001000000000000000700000000034001

000000000000803F000000000000803FFF000000FF00000000000000010000000000803F0100000000000000010000000000000001000000F4F3F2F100000040050000000000400000000000000000000000000001000000000000000800000000014000000000000000803F000000000B0500038D010000010000000000803F01000000000000000100

00000000000001000000F4F3F2F100000040060000000000400000000000010000000000000001000000000000000300000000000800000000000000803F00000000CDCC8C3F030000000000000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F10000004000000000000040000000000002000

0000000000001000000000000000B00000000034000000000000000803F000000000000803F0000008000000080000000000200000005000000010000000000803F0100000000000000010000000000000001000000F4F3F2F1000000400F0000000000400000000000000000000000000001000000000000000700000000034001000000000000803F0

00000000000803FFF000000FF00000000000000010000000000803F0100000000000000010000000000000001000000F4F3F2F100000040050000000000400000000000000000000000000001000000000000000800000000014000000000000000803F000000000B0600039C010000010000000000803F0100000000000000010000000000000001000

000F4F3F2F100000040060000000000400000000000010000000000000001000000000000000300000000000800000000000000803F00000000CDCC8C3F030000000000000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F1000000400500000000004000000000000200000000000000010000

00000000000800000000014000000000000000803F00000000010000000C000000506574616C2E4C656E677468010000000B000000506574616C2E5769647468010000000000803F0100000000000000010000000000000001000000F4F3F2F1000000400F0000000000400000000000000000000000000001000000000000000700000000034001000

000000000803F000000000000803FFF000000FF00000000000000010000000000803F0100000000000000010000000000000001000000F4F3F2F100000040050000000000400000000000000000000000000001000000000000000800000000014000000000000000803F000000000B070003DD010000010000000000803F0100000000000000010000

000000000001000000F4F3F2F100000040060000000000400000000000010000000000000001000000000000000300000000000800000000000000803F00000000CDCC8C3F030000000000000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F1000000400400000000004000000000000A00000

00000000001000000000000001200000000064000000000000000803F000000000000803FA20700000000F07FA20700000000F07F000000000000000000C052400000000000004940000000000000F0BF000000000000F0BFF8FFFFFFFFFF38403CB1133BB11337409A999999999905409A9999999999F93F00000000000000000000000000000000010

000000000803F0100000000000000010000000000000001000000F4F3F2F1000000400F0000000000400000000000000000000000000001000000000000000700000000034001000000000000803F000000000000803FFF000000FF00000000000000010000000000803F0100000000000000010000000000000001000000F4F3F2F10000004005000000

0000400000000000000000000000000001000000000000000800000000014000000000000000803F000000000B0800038D010000010000000000803F0100000000000000010000000000000001000000F4F3F2F100000040060000000000400000000000010000000000000001000000000000000300000000000800000000000000803F00000000CD

CC8C3F030000000000000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F100000040000000000000400000000000020000000000000001000000000000000B00000000034000000000000000803F000000000000803F0000008000000080000000000000000000000000010000000000803F010

0000000000000010000000000000001000000F4F3F2F1000000400F0000000000400000000000000000000000000001000000000000000700000000034001000000000000803F000000000000803FFF000000FF00000000000000010000000000803F0100000000000000010000000000000001000000F4F3F2F100000040050000000000400000000000

000000000000000001000000000000000800000000014000000000000000803F000000000B09000385010000010000000000803F0100000000000000010000000000000001000000F4F3F2F100000040060000000000400000000000010000000000000001000000000000000300000000000800000000000000803F00000000CDCC8C3F03000000000

0000000000000010000000000803F01000000050000007472656531010000000000000001000000F4F3F2F100000040000000000000400000000000000000000000000001000000000000000B00000000034000000000000000803F000000000000803F000000800000008000000000010000000000803F0100000000000000010000000000000001000

000F4F3F2F1000000400F0000000000400000000000000000000000000001000000000000000700000000034001000000000000803F000000000000803FFF000000FF00000000000000010000000000803F0100000000000000010000000000000001000000F4F3F2F1000000400500000000004000000000000000000000000000010000000000000008

00000000014000000000000000803F000000000B0A000300000000090B0000000000100C000200000005000003000000050100030000000B020009000000000B030009000000000B040008090000000000000000000000000000000000F03F000000000000F03F000000000000F03F0000000000000000000000000000F03F000000000000F03F00000

0000000F03F000000000000000001090E0005000000636C617373000B0F000903000000060000007365746F7361000A0000007665727369636F6C6F72000900000076697267696E696361000B100009010000000700000053706563696573000B110009040000000C000000536570616C2E4C656E677468000B000000536570616C2E5769647468000

C000000506574616C2E4C656E677468000B000000506574616C2E5769647468000B120009050000000700000053706563696573000C000000536570616C2E4C656E677468000B000000536570616C2E5769647468000C000000506574616C2E4C656E677468000B000000506574616C2E5769647468000B130009000000000B140009000000000615

0000000000000000000516000100000005170001000000051800010000000B190008000000000B1A00080100000000000000000000000B1B0009010000000700000053706563696573000100

DROP TABLE IF EXISTS #TMP 

SELECT * INTO #TMP FROM (

SELECT 5.1 [Sepal.Length], 3.4 [Sepal.Width], 1.5 [Petal.Length], 0.3 [Petal.Width]

UNION SELECT 4.3, 3.1, 1.2, 0.2

UNION SELECT 6.6, 1.4, 5.3, 2.2) AS A

SELECT d.*, p.*

FROM PREDICT(MODEL = @model, DATA = #TMP as d)

WITH(setosa_Pred float, versicolor_Pred float, virginica_Pred float) as p;





USE [CLRPredict]
DECLARE @irismodel varbinary(max)
SELECT @irismodel = model FROM
[dbo].[iris_models] WHERE model_name =
'iris_rxBTrees_model'

EXEC sp_rxPredict
@model = @irismodel,
@inputData = N'SELECT * FROM iris_data'





DMV Description

sys.dm_exec_requests New column: external_script_request_id

sys.dm_external_script_requests Returns running external scripts, DOP & 

assigned user account

sys.dm_external_script_execution_

stats

Number of executions for rx* functions in 

RevoScaleR package

sys.dm_os_performance_counters New “External Scripts” performance 

counters



SELECT * FROM sys.resource_governor_external_resource_pools
GO

ALTER EXTERNAL RESOURCE POOL [default]
WITH (

MAX_CPU_PERCENT = 90
, AFFINITY CPU = AUTO
, MAX_MEMORY_PERCENT = 25

);
GO
ALTER RESOURCE GOVERNOR RECONFIGURE;
GO

SELECT * FROM sys.resource_governor_external_resource_pools



SELECT r.session_id, r.blocking_session_id, r.status,
DB_NAME(s.database_id) AS database_name

, s.login_name, r.wait_time, r.wait_type, r.last_wait_type,
r.total_elapsed_time, r.cpu_time

, r.reads, r.logical_reads, r.writes, er.language,
er.degree_of_parallelism, er.external_user_name
FROM sys.dm_exec_requests AS r
INNER JOIN sys.dm_external_script_requests AS er
ON r.external_script_request_id = er.external_script_request_id
INNER JOIN sys.dm_exec_sessions AS s
ON s.session_id = r.session_id;



EXEC sp_execute_external_script @language = N'R'
, @script = N'
OutputDataSet <- data.frame(installed.packages()[,c("Package", "Version", 
"Depends", "License", "LibPath")]);'
WITH result sets((Package NVARCHAR(255), Version NVARCHAR(100), Depends 
NVARCHAR(4000)

, License NVARCHAR(1000), LibPath NVARCHAR(2000)));

EXEC sp_execute_external_script @language = N'Python'
, @script = N'
import pip
OutputDataSet = pandas.DataFrame([(i.key, i.version, i.location) for i in 
pip.get_installed_distributions()])'
WITH result sets((Package NVARCHAR(128), Version NVARCHAR(128), Location
NVARCHAR(1000)));





RevoScaleR/revoscalepy

• Streaming

• Trivial Parallelism (for 

scoring)

• SQL Compute context

• Parallelism for training 

& scoring

• Native scoring with 

sp_rxPredict

• Native scoring PREDICT

Microsoftml

• Streaming

• Trivial Parallelism (for 

scoring)

• SQL Compute context

• Parallelism for training 

and scoring

• Native scoring with 

sp_rxPredict

Open Source

• Streaming 

• Trivial Parallelism (for 

scoring)



Run R / Python script without error handling etc

Embed secrets in scripts

Do data transformations that can be achieved in SQL

Access network resources

Process/transform files as part of the stored 

procedure call

Embed the R/Python code directly in applications

Develop/Test from RTVS, PTVS, RStudio or 

other IDE

SQL Compute Context from client

Data processing & transformations in SQL 

Server

Data integration using SQL Server features

Model management in database



Questions?



We'd love your feedback!

aka.ms/SQLBits19


