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Sql	server	machine	learning	services

ortemarap	li	reP	.nohtyP	tpircs	ollen	itad	i	atropmi	is	odnauq	ilamiced	itnup	orttauq	a	itatimil		Ãig	onos	irolav	i	©Ãhcrep	otseuq	noc	erappacs	iouP	.eritseg	²Ãup	erotom	li	ehc	onu	ni	etnematicilpse	olritrevnoc	oirassecen	¨Ã	idniuq	,opit	otseuq	etnematicilpmi	eritrevnoc	²Ãup	non	nohtyP	erotom	lI	.revreS	LQS	ni	nohtyP	noc	eraizini	rep	esab	anoub	anu
itrinrof	ebbervod	olocitra	otseuq	,opmettarf	leN	.revreS	LQS	id	atropmi	it	ehc	itad	i	noc	asoclauq	eraf	a	avorp	arO	.erolav	li	emoc	r	ni	iaressap	,r	tpircs	onu	noc	iroval	eS	.tni	itad	id	opit	li	noc	itinifed	ibmartne	,hgih@	e	wol@	,tupni	id	irtemarap	eud	eredulcni	,arudecorP	derots	al	erinifed	id	otnemom	la	,atlov	atseuQ	​Ã	​Ã	;)))02(	RAHCRAVN	inoizatulaV
,IDLOS	selaSlatoT	,)05(	RAHCRAVN	irotirreT(	​Ã	​Ã	​Ã	​Ã	​Ã	Aelibairav	nohtyP	a	ngissa--	arudecorp	ortemarap	hgiH@	=	selaShgiH@	​Ã	​Ã	​Ã	Aelibairav	n	ohtyP	a	arudecorp	id	arudecorp	ortemaraP	-	,woL@	=	selaswoL@	@	@	nohtyP	id	ilibairav	el	-	,'	taolf	selashgih@	,taolf	ollag	@	'n	=	smarap@	​Ã	@	@'	n	=	smarap@	​Ã	​Ã	​Ã	,tpircslqs	@	=	1_atad_tupni	@	@
​Ã	​Ã	¢Ãtpircs_lanretxe_etucexe_ps	CEXE	​Ã	​Ã	;'	;DIyrotirreT.t	=	DIyrotirreT.h	NO	​Ã	​Ã	​Ã	​Ã	​Ã	AT	yrotirreTselaS.selaS	NIOJ	RENNI	h	redaeHredrOselaS.selaS	AD	​Ã	​Ã	​Ã	​ÃselaS	SA	)taolf	emoc	latotbuS.h(	TSAC	,irotirreT	SA	emaN.t	ENOIZELES	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	;)xam(	rahcravN	tpircSLQS@	SERKCAD	EROTAGERCCA	OTAD	OTAD	OTAD	#	"etnelleccE"	=
]selashgiH	>]"etidneV"[	2FD[	]"ecnamrofreP"[	2FD	"asracs"	=	]selaskiL<	]"etidneV"[	2FD	[	]"ecnamrofreP"[	2FD	"elibatteccA"	=	]"ecnamrofreP"[	2FD	)(	mus.	)eslaF	=	xednI_SA	,"irotirreT"(	yppuorG.1FD	=	2FDyrotirreT	ingo	rep	atidnev	id	ilatot	i	eraloclac	#	;)xam(	rahcravN	tpircSP@	eraraihciD	​Ã	arudecorp	id	irtemarap	i	eregnuiggA--	)tnI	hgiH@	,tni
wol@(	¢Ã	¢Ãslatotselasteg.obd	erudecorp	eraerc	;slatotselasteg.obd	etsise	es	erudecorP	porD	:nohtyP	tpircs	ollad	itamusnoc	eresse	idniuq	onossop	irolav	iuc	i	tupni	id	irtemarap	i	eredulcni	rep	erudecorp	derots	anu	erinifed	elibissop	ertloni	​Ã	specify	@pscript	variable	and	for	parameter	@	data_input_1,	specify	@SQLScript	@SQLScript	In	this	article,
I	explain	how	to	run	Python	scripts	within	SQL	Server.	Although	this	is	a	fairly	trivial	example,	it	demonstrates	how	you	can	dynamically	interact	with	the	Python	script	by	passing	in	values	when	calling	stored	procedures	in	order	to	better	control	the	results.	You	must	then	use	the	name	within	the	Python	script	when	referencing	the	input	dataset:	To
rename	the	output	variable,	you	must	include	the	@output_data_1_name	parameter	when	calling	the	stored	procedure,	assigning	the	new	name	to	that	parameter.	(For	more	information	on	the	SQL	Server	types	that	Python	supports,	see	the	Microsoft	document	Python	Libraries	and	Data	Types.)	After	defining	the	Python	script	and	T-SQL	query,	you
can	call	the	sp_execute_external_script	stored	procedure,	passing	in	the	necessary	parameter	values.	The	same	goes	for	renaming	the	input	and	output	variables.	The	differences	between	the	two	approaches	are	primarily	within	the	languages	themselves.	To	do	so,	simply	embed	the	T-SQL	and	Python	code	and	sp_execute_external_script	procedure
call	in	the	procedure	definition,	as	shown	in	the	following	example:	DROP	PROCEDURE	IF	EXISTS	dbo.GetSalesTotals;CREATE	PROCEDURE	dbo.GetSalesTotals​Ã	Â​Ã	ÂDECLARE	@pscript	NVARCHAR(MAX);#	calculate	sales	totals	for	each	territorydf2	=	df1.groupby("Territories",	as_index=False).sum()df2["Performance"]	=
"Acceptable"df2["Performance"][df2["Sales"]	<	7000000]	=	"Poor"df2["Performance"][df2["Sales"]	>	10000000]	=	"Excellent"#	return	aggregated	dataset​Ã	Â​Ã	ÂDECLARE	@sqlscript	NVARCHAR(MAX);​Ã	Â​Ã	Â​Ã	Â​Ã	ÂSELECT	t.Name	AS	Territories,	CAST(h.Subtotal	AS	FLOAT)	AS	Sales​Ã	Â​Ã	Â​Ã	Â​Ã	ÂFROM	Sales.SalesOrderHeader	h	INNER	JOIN
Sales.SalesTerritory	t​Ã	Â​Ã	Â​Ã	Â​Ã	Â​Ã	Â​Ã	ÂON	h.TerritoryID	=	t.TerritoryID;';​Ã	Â​Ã	ÂEXEC	sp_execute_external_script​Ã	Â​Ã	Â​Ã	Â​Ã	Â@input_data_1	=	@sqlscript​Ã	Â​Ã	Â​Ã	Â​Ã	Â​Ã	Â​Ã	Â(Territories	NVARCHAR(50),	TotalSales	MONEY,	Performance	NVARCHAR(20)));​Ã	Â​Ã	Â	There¢Ã​Â​Âs	no	magic	here,	just	a	basic	definition	that	creates	the	non	)LQS-
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eraizini	emoc	erartsomid	a	eratuia	rep	iuq	FD	elibairav	al	osulcni	ah	¢​â	¬​â	¢ÃI	tesataDtupnI	=	tesataDaticsu	​Ã	​Ã	​Ã	​Ã	:aticsu	id	elibairav	alla	tupni	id	elibairav	al	etnemecilpmes	erangessa	ecevni	²Ãup	e	FD	elibairav	al	eredulcni	oirassecen	onemmen	¨Ã	non	,ittafnI	.nohtyP	tpircs	olla	irtemarap	itseuq	eragel	id	ongosib	idniuq	iaH	.eud	olos	edulcni
oipmese	otseuq	,itnemogra	isrevid	eremussa	assop	enoiznuf	al	enebbeS	.itnedecerp	ipmese	ni	etsiv	otnauq	ni	nohtyP	id	LQS-T	yreuq	allen	e	nohtyP	tpircs	ollen	assap	e	tpircS_LLANRETXE_ETUCEXE_PS	arudecorp	al	amaihc	ehc	arudecorP	plus¹	the	result	clause	with	the	results	as	part	of	the	syntax	as	in	the	past.	You're	not	supposed	to	onognev
nohtyP	tpircs	onu	ad	itiutitser	itad	i	e	emarFataD	otteggo	nu	ni	ititrevnoc	onognev	nohtyP	tpircs	onu	ni	itatropmi	revreS	LQS	id	itad	I	.itatlusir	irav	erenetto	rep	itad	i	eralopinam	elibissop	¨Ã	iuc	ni	idom	ied	inucla	erartsomid	a	atuia	ecilpmes	oipmese	nu	ehcna	am	,olos	ad	LQS-T	noc	itatlusir	issets	ilg	erenetto	otutop	itserva	,etnemlarutaN	.tpircs	iout
ied	onretni'lla	itad	id	tes	i	erazzilana	e	eralopinam	elicaf	¹Ãip	onodner	itad	ied	emarf	I	.atlov	amitlu'l	o	amirp	,nim	,xam	,aidem	al	emoc	,etatroppus	etagergga	inoiznuf	elled	isaislauq	anu	erazzilitu	elibissop	​Ã	.revreS	LQS	ni	nohtyP	noc	oroval	led	itnemadnof	i	itratneserp	rep	olos	onavacifingis	e	icilpmes	otlom	onos	ipmese	ilG	.revreS	LQS	id	otsetnoc	led
onretni'lla	itad	i	noc	eraroval	rep	ilaiznesse	onos	e	r	augnil	allen	onnaf	iuc	ni	odom	ossets	olla	odom	ossets	olla	onanoiznuf	nohtyP	itad	emarf	I	.itad	id	ipit	orol	i	e	ennoloc	elled	imon	i	odnacificeps	,atazziromem	arudecorp	al	amaihc	is	odnauq	steS	snerefnoC	alosualc	al	eredulcni	,²Ãic	eraf	reP	.evitacifingis	isilana	eriugese	ived	es	isselpmoc	¹Ãip	otlom
etnemlibaborp	onnaras	nohtyP	tpircs	iout	i	,acitarp	nI	.isetnerap	art	annoloc	alled	emon	li	e	2FD	elibairav	al	odnacificeps	aizini	,atlov	anu	arocnA"	orevoP"	=	]0000007<	]"etidneV"[	2FD[	]"enoizatserp"[	2FD	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	:erolav	elat
acilppa	is	odnauq	rep	itad	id	ollavretni	nu	erinifed	rep	elanoizidnoc	enoisserpse'nu	odnazzilitu	,elibissop	erolav	odnoces	nu	eredulcni	rep	annoloc	alled	enoizinifed	al	eracifidom	,idniuQ	.itavresir	ittirid	inuclA	.etnaiggellag	led	itad	id	opit	len	atidnev	id	annoloc	al	etrevnoc	ecidoc	li	ehc	¨Ã	,aivattut	,eraton	anep	al	elav	ehc	otnemele	nU	.revreS	LQS	id	itad
i	erazzilitu	itserrov	ehc	elibaborp	arbmes	,revreS	LQS	etneibma'lled	onretni'lla	nohtyP	eriugese	a		Ãrdna	es	am	,nohtyP	tpircs	ollen	LQS	revres	led	itad	I	to	the	output	variable	as	a	DataFrame	object.	If	you	had	specified	Char	(5),	many	of	the	column	values	would	have	been	truncated.	For	the	@Language	parameter,	specify	Python.	The	following
syntax	shows	the	basic	elements	of	the	procedure:	SP_EXECUTE_EXTERNALL_ScriptÃ¢	Ã©	Ã©©	[@	Input_Data_1	=	’SelectStatement'	[,]]	[	[	=​Ã	Â​Ã	ÂN'InputDataVariable'	[,]	]​Ã	Â​Ã	Â​Ã	Â​Ã	Â[	@output_data_1_name	=	N'OutputDataVariable'	[,]	]​Ã	Â​Ã	Â​Ã	Â​Ã	Â[	@params	=​Ã	Â​Ã	ÂN'@ParamName	DataType	[	OUT	|	OUTPUT	]	[	,...n	]'	[,]	]​Ã	Â​Ã	Â​Ã	Â​Ã	Â[
@ParamName	=	'value'	[	OUT	|	OUTPUT	]	[	,...n	]	]​Ã	Â​Ã	Â​Ã	Â​Ã	Â​Ã	Â​Ã	Â{	UNDEFINED	|	NONE	|	((	OutputColumnName	[,...n	]	))	}	]	[;]	You¢Ã​Â​Âll	learn	the	specifics	of	the	syntax	as	you	work	through	the	examples	in	this	article.	In	subsequent	articles,	we¢Ã​Â​Âll	dig	into	Python¢Ã​Â​Âs	capabilities	in	more	depth,	relying	on	this	article	as	a	foundation	for
the	ones	to	follow.	When	it	comes	to	the	output	dataset,	it¢Ã​Â​Âs	up	to	you	whether	to	specify	column	names.	As	with	the	R	language,	you	can	use	Python	to	transform	and	analyze	data	within	the	context	of	a	SQL	Server	database	and	then	return	the	modified	data	to	a	calling	application.	This	is	because	the	DataFrame	class	is	part	of	the	Pandas
library	which	is	included	in	the	MLS	Python	installation.	And	much	of	what	you	do	with	that	data	in	between	often	involves	DataFrame	objects.	After	specifying	the	groupby	arguments,	tag	on	the	sum	function	to	indicate	that	the	Sales	values	should	be	added	together	for	each	group.	Both	parameters	are	defined	with	the	FLOAT	data	type.	First	you
must	ensure	that	the	database	engine¢Ã​Â​Âs	MLS	and	Python	components	are	installed,	and	the	external	scripting	feature	is	enabled.	You	can	also	specify	column	names	for	the	outputted	dataset.	This	is	true	even	if	you	rename	the	variables.	The	second	argument	is	the	as_index	option	which	is	set	to	False.	You¢Ã​Â​Âll	start	by	aggregating	the	Sales
values	to	determine	the	total	amount	of	sales	per	territory:	DECLARE	@pscript	NVARCHAR(MAX);#	calculate	sales	totals	for	each	territorydf2	=	df1.groupby("Territories",	as_index=False).sum()#	return	aggregated	datasetDECLARE	@sqlscript	NVARCHAR(MAX);​Ã	Â​Ã	ÂSELECT	t.Name	AS	Territories,	CAST(h.Subtotal	AS	FLOAT)	AS
Sales​Ã	Â​Ã	ÂFROM	Sales.SalesOrderHeader	h	INNER	JOIN	Sales.SalesTerritory	t​Ã	Â​Ã	Â​Ã	Â​Ã	ÂON	rup	,enigiro	id	itad	i	eracifidom	id	etnesnoc	atarapes	elibairav	anu	a	enigiro	id	itad	ied	enoizangessa'L	.alosualc	atseuq	erazzilitu	emoc	us	ilgatted	i	rep	)LQS-tcasnarT(	etucexE	otnemogra'lla	atnup	otnemucod	li	,ecevnI	.itinifederp	imon	i	azzilitu	ehc
ecidoc	li	eredevir	elicaf	¹Ãip	ovorT	.tesataDtupnI	elibairav	al	eramaihC	nohtyP	tpircs	olled	onretni'lla	LQS-T	yreuq	allad	itiutitser	itad	ia	eredecca	elibissop	¨Ã	,atinifederp	enoizatsopmi	rep	:FD	elibairav	alla	LQS-T	yreuq	allad	aticsu'l	odnangessa	aizini	ehc	,nohtyP	tpircs	ol	aerc	is	,tpircps@	elibairav	al	otaraihcid	reva	opoD	.elibattecca	rep	annoloc	alled
otinifederp	erolav	li	eratsopmi	rep	)=(	elaugu	erotarepo	nu	erazzilitu	idniuQ	.emarFataD.emarF.eroc.sadnap		Ãtlaer	ni	¨Ã	imon	ied	oizaps	ol	ehc	,aivattut	,osivvA	.nohtyP	tpircs	ilg	noc	oroval	lus	ehcificeps	ni	egremmi	is	e	tpircs_lanretxe_etucexe_ps	erudecorp	derots	al	odnecudortni	oizinI	.7102skroWerutnevdA	esabatad	lad	itad	i	odnazzilitu	,nohtyP
tpircs	ilg	eriugese	emoc	onartsomid	ehc	ipmese	isrevid	omainimase	,osse	nI	.rahCravN	itad	id	opit	li	noc	atarugifnoc	¨Ã	irotirret	ied	annoloc	al	,oipmese	dA	.atazziromem	tpircS_LANRETXE_ETUCEXE_CS	arudecorp	al	onamaihc	is	odnauq	ivitnuigga	irtemarap	ert	eredulcni	,²Ãic	eraf	reP	.ititrevnoc	itats	onos	odnauq	itadnotorra	itats	orebberas	irolav	i
,nohtyP	tpircs	ollad	itiutitser	itad	ien	ilamiced	itsop	id	eroiggam	oremun	nu	otats	essof	ic	eS	.itnava	odnadna	enoizadnof	atseuq	us	odneurtsoc	omaitS	enoiznuf	alled	emon	idniuq	e	odoirep	nu	ad	atiuges	,1FD	elibairav	al	eracificeps	,yBpuorG	enoiznuf	al	amaihc	is	odnauQ	)(	MUS.	)ESLAF	=	xednI_SA	,"irotirreT"(	YBPUORG.1FD	=	2FD	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã
​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	​Ã	:emarFataD	sadnaP	essalc	alled	orbmem	nu	¨Ã	ehc	ybpuorG	id	enoiznuF	otteggo'l	eramaihc	,1FD	itad	ied	oialet	len	itad	i	eragergga	reP	​Ã	​Ã	​Ã	;))yenom	selaslatot	,)05(	rahcravn	irotirret(	¢Ã	¢Ã	¢Ã	¬​â	¢Ã	tpircslqs	@	=	1_atad_tupni	@	@	¢Ãtpircs_lanretxe_etucexe_ps	cexe	;'	;diyrotirret.t	=	The	original	data	set.	SQL	Server	therefore
assigns	these	names	to	the	output	data	set	in	the	order	in	which	it	was	specified,	as	shown	shown	ERARAIHCIDitagergga	itad	id	tes	nu	eriutitser	#"tnellecxE"	=	]00000001	>	]"selaS"[2fd[]"ecnamrofreP"[2fd"rooP"	=	]0000007	<	]"selaS"[2fd[]"ecnamrofreP"[2fd"elbatpeccA"	=	]"ecnamrofreP"[2fd)(mus.)eslaF=xedni_sa	,"seirotirreT"(ybpuorg.1fd	=
2fdoirotirret	ingo	rep	etidnev	elled	ilatot	i	eraloclac	#;)XAM(RAHCRAVN	tpircsp@	ERARAIHCID	:otinifederp	erolav	nucsaic	id	ollavretni'l	odnenifed	itad	id	emarf	li	eracifidom	,opocs	elat	A	.itatlusir	issets	ilg	erevecir	ad	odom	ni	,etnedecerp	oipmese'llen	itazzilitu	irolav	issets	ilg	odnacificeps	etats​Â​Â	,osac	otseuq	nI	;00000001	=	hgih@	,0000007	=
wol@	slatoTselaSteG.obd	CEXE	​Ã	:inoizatserP	annoloc	allen	illavretni	ilg	erinifed	rep	itazzilitu	omissam	e	ominim	irolav	ia	erassap	elibissop	¨Ã	,erudecorp	derots	al	amaihc	is	odnauq	,arO	"etnelleccE"	=	]etlAetidneV	>	]"etidneV"[2fd[]"inoizatulaV"[2fd"asracS"	=	]essaBetidneV	<	]"etidneV"[2fd[]"inoizatulaV"[2fd	:selaShgiH	e	selaSwoL	imon	i
odnazzilitu	nohtyP	tpircs	olled	onretni'lla	selaShgiH@	e	selaSwoL@	irtemarap	ia	otnemirefir	eraf	elibissop	idniuq	​Ã	:selaShgiH@	e	selaSwoL@	irtemarap	ia	etnemavittepsir	hgih@	e	wol@	irtemarap	i	erangessa	oirassecen	idniuq	​Ã	.enigiro	id	itad	i	emoc	oirporp	,ehgir	e	ennoloc	ni	itazzinagro	itad	i	noc	esab	id	itatlusir	id	tes	nu	ecsiutitser	nohtyP	tpircs
ol	,eredev	etetop	emoC	.oirassecen	emoc	olrazzilitu	idniuq	e	fd	elibairav	alla	revreS	LQS	id	itad	id	tes	li	erangessa	elibissop	¨Ã	,odom	otseuq	nI	.olraf	rep	ovitarepmi	ovitom	nu	¨Ã​Â​Âc	non	es	tuptuo	id	e	tupni	id	ilibairav	el	eranimonir	non	ocsireferp	,etnemlanosreP	.46taolf	nohtyP	opit	len	eritrevnoc	iop	²Ãup	nohtyP	erotom	li	ehc	,TAOLF	ni	etidneV
annoloc	al	etrevnoc	​Â​Â	,osac	otseuq	nI	.ortla'l	noc	enoizammargorp	id	oiggaugnil	nu	odnaibmacs	etnemecilpmes	,irtemarap	ivitaler	i	e	erudecorp	derots	assets	al	azzilitu	iS	.itad	ied	isilana'l	e	enoizalopinam	al	rep	inoizpo	id	ammag	aipma'nu	ecsinrof	ehc	osetse	de	elibisself	oiggaugnil	nu	¨Ã	nohtyP	.itatlusir	itneuges	i	NAR(MAX);Ã​	SELECT	t.Name	AS
Territories,	CAST(h.Subtotal	AS	FLOAT)	AS	SalesÃ​	FROM	Sales.SalesOrderHeader	h	INNER	JOIN	JOIN	tÃ	¢	Ã	¢	Ã	¢	Ã	¢	Ã	¢	Ã	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	@	exec	sp_execute_external_scriptÃ	¢	@	@	input_data_1	=	@	sqlscript	Ã	¢	Ã	¢	Ã	¢	Ã	¢	(Nvarchar	territories	(50),	Totalsales	currency,	NVARCHAR	Performance	(20));	Ã,	Ã,	Ã,	Ã,	Â	«The	definition	of	a
new	column	performance	named	and	assigning	the	default	value	acceptable	to	the	column:	Ã,	Ã,	df2	["	performance	"]	="	acceptable	"to	add	the	column,	you	need	to	specify	Only	the	DF2	variable,	followed	by	parentheses	that	include	the	name	of	the	new	column	in	quotes.	The	Python	script	now	returns	the	results	shown	in	the	following	figure.
Python	data	frame	manipulation	If	you	have	worked	with	the	R	in	SQL	Server,	it	is	undoubtedly	familiar	with	the	concept	of	data	frame,	a	two-dimensional	data	structure	similar	to	a	SQL	Server	table.	To	demonstrate	how	to	run	the	sp_execute_external_script	stored	procedure,	start	with	a	simple	example	that	retrieves	the	sales	data	from	the
AdventureWorks2017	database,	passes	the	data	to	a	Python	script,	then	returns	the	data	without	changing	it:	declares	@Pscript	Nvarchar	(max);	Assign	the	SQL	Server	data	set	to	DF	VariaLedeclar	@SQLScript	Nvarchar	(max);	Select	t.Name	as	territories,	cast	(H.Subtotal	as	float)	as	sales	from	sales.SalesorderHeader	h	Subscribe	to	sales.	On
h.territoryid	=	t.territoryid;	';	-	execution	of	the	procedure,	using	the	Python	and	T-SQL	script	quaryexec	sp_execute_externall_cript,	@	@	input_data_1	=	@sqlscript;	The	example	can	be	divided	into	three	distinct	passages:	declares	the	variable	@PScript,	define	the	Python	script	and	assigns	the	script	to	the	variable.	The	first	parameter	will	set	the
low	range	for	the	calculated	column	and	the	second	parameter	will	set	the	high	interval.	The	next	step	is	to	add	a	column	calculated	to	the	DF2	data	frame	that	perform	the	performance	of	a	territory	based	on	aggregated	sales	values.	Since	the	column	of	Ã¨	the	only	column	of	the	DataSet	other	than	territories,	nothing	needs	to	be	done	DNA
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to	move	data	from	one	object	to	the	next,	depending	on	the	specific	circumstances.	Know	the	services	of	Python	and	Machine	Learning,	clearly,	we	have	just	browsed	the	surface	of	everything	thereÃ²	we	can	do	with	Python	in	SQL	Server.	This	article	is	the	first	in	a	series	on	ML	and	Python.	This	process	is	then	repeated	to	add	a	third	value,	only	this
time	the	conditional	expression	indicates	that	if	the	sales	value	exceeds	10	million,	the	performance	value	should	be	set	to	excellent:	Ã​	Ã​	Ã​	DF2	["performance"]	[DF2	["sales	"]>	10000000]	="	Excellent	"everything	there	is²	there	to	add	a	calculated	column	to	the	data	frame.	There	may	be	times	when	renaming	them	may	be	useful	for	clarity,
especially	if	you	are	importing	additional	data.	The	first	Ã¨	parameter	@params,	which	specifies	the	@lowsales	and	@Highsales	parameters.	A	simple	way	to	confirm	that	you	are	working	with	the	Ã¨	data	frames	is	to	change	the	first	example	to	return	only	the	data	type	of	the	DF	variable:	Declare	@PScript	Nvarchar	(max);	#	Assign	the	SQL	Server
dataset	to	DF	#	Retrieve	Recovery	Type	DF	ObjectDeclare	@SQLScript	Nvarchar	(max);	Select	T.Name	as	territories,	cast	(h.subtotal	as	float)	as	sales	Ã¢	from	sales.SalesOrderHeader	H	Subscribe	to	Sales.Salesterritory	TÃ¢	Ã¢	Ã​	on	h.territoryid	=	t.	Territoryid	';	exec	sp_execute_external_scriptÃ¢	@	@	input_data_1	=	@sqlscript;	Ã​	Ã​	Ã​	To	get	the
data	type,	call	the	Type	function,	specifying	the	DF	variable,	and	then	call	the	print	function	to	return	the	data	type	to	the	application.	As	we	proceed	through	this	series,	we	dig	more¹	into	the	Python	language	and	the	various	ways	we	can	use	it	to	manipulate	data	and	perform	analysis.	You	don't	have	to	pass	the	Python	script	and	the	T-SQL	query	as
variables,	but	it	makes	the	code	more¹	It	is	therefore	possible	to	use	a	Run	statement	to	perform	the	procedure:	the	procedure	returns	the	same	results	as	the	previous	example,	only	now	now	able	to	persist	logic.	For	details	on	how	to	get	this	configuration,	see	the	Microsoft	Document	Set	Up	Python	Machine	Learning	Services	(in-Database)	services.
The	following	procedure	Call	assigns	the	name	RawData	to	the	input	variable,	the	name	SumData	to	the	output	variable,	and	the	names	of	territories	and	sales	to	the	output	columns:	Declare	@Script	Nvarchar	(max);	#	Assign	the	SQL	Server	dataset	to	DFDeclare	@SQLScript	NVARCHAR	(Max);	Ã​	Select	T.Name	as	territories,	cast	(h.subtotal	as
float)	as	sales	from	sales	from	sales.SalesOrderHead	H	Sales.SalestRitory	TÃ¢	Ã​	Ã​	Ã​	Ã​	Ã​	Ã​	Ã​	Ã​	Ã	Exec	sp_execute_external_scriptÃ¢	@	@	input_data_1	=	@	sqlscript,	Ã​	@	input_data_1_name	=	n'rawdata	',	-	input_rawdata',	-	online	Variable	name	Ã​	@	output_Data_1_Name	=	n'sumData	'-	Variable	name	of	N'sumData'	-	Ã​	Ã​	Ã​	Ã​	Ã​	​	​	​	-	-	Column	names	to
rename	the	input	variable,	Ã¨	you	must	include	the	@	input_data_1_name	parameter	when	you	call	the	stored	sp_execute_external_script	procedure,	assigning	the	new	name	to	that	parameter.	The	following	figure	shows	the	first	block	of	rows	returned	by	the	script.	However,	the	sales	column	Ã¨	is	configured	with	the	money	type.	Often	this	will	not
be		a	problem,	depending	on	the	level	of	accuracy	required,	but	underlines	the	fact	that	whenever	data	is	implicitly	converted,	Ã	needs	to	be	aware	of	its	potential	impact.	Next,	define	the	conditional	expression,	enclosed	in	a	second	set	of	parentheses.	In	this	case,	the	Ã¨	query	is	just	a	simple	join,	but	you	can	make	it	as	complex	as	it	should	be.	When
the	Python	script	is	run,	the	Python	engine	implicitly	converts	the	column	to	the	Python	STR	type.	As	you	will	see	later¹	in	the	article,	you	can	also	specify	another	name	to	replace	the	variable	of	But	for	now,	stick	with	the	default	value.	Then	assign	the	results	aggregated	to	the	DF2	variable	and	then	assign	that	variable	to	the	outputDataSet	variable,
giving	the	following	below	.atad	.atad	in	the	SELAS	DistaRgga	Gnola	STOLVERI	ERA	SEMROTURTE	ERIGAN	ERA	SEMAN	SEAROTRET	EUQUVE	EIGA	GNIUSNE,	SEEVER	OT	ENIGINE	NOHTYP	EITAKNUF	YBPUIRG	GNILLAC	NEHW	NMULOC	SELLA	EVER	YFICESS	OT	DAH	EVAH	DLUOW	UOY,	Edulcni	OT	TNAW	Ton	Did	Uoy	Want	Snmuloc
Lanitiddadda	Deniatnoc	Tesatad	Eye	Dah	



21/9/2021	·	Machine	Learning	in	SQL	Server	2017.	SQL	Server	R	Services	has	been	renamed	SQL	Server	Machine	Learning	Services,	to	reflect	support	for	Python	in	addition	to	the	R	language.	You	can	use	Machine	Learning	Services	(In-Database)	to	run	R	or	Python	scripts	in	SQL	Server,	...	11/1/2022	·	Install	Machine	Learning	Services,	and
configure	packages,	on	each	node.	Installing	Machine	Learning	Services	isn't	supported	on	an	Always	On	Failover	Cluster	Instance	(FCI)	in	SQL	Server	2017.	It's	supported	with	SQL	Server	2019	and	later.	Don't	install	Machine	Learning	Services	on	a	domain	controller.	The	Machine	Learning	Services	portion	of	...
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