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& File Edit View Help * Notebook-0 - Azure Data Studio [Administrator] = O *
[;] CONNECTIONS Welcome =] MNotebook-D ® M
W HEREE B ¥E @® Code @ Text Kernel attachto | SQL19A2, <default> (Integrate| J Trusted (0 Run Cells  Clear Results 7= Collapse Cells

Show Python version

J+ v B8 @ ]

1 ° 1 EXEC sp_ewecute_sxternal_script
2 @language = N'Python',

3 @script = N

4 import sys

5 print(sys.version)

N
ShERFES AT STDOUT FHE: 3.7.1 (default, Dec 10 2018, 22:54:23) [MSC v.1915 64 bit (AMD64)]

\

IIII

Ed

Total execution time: 00:00:00.507

» AZURE
» SQL SERVER BIG DATA CLUSTERS
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SQLQuery1.sql - S...dministrator (60))* = | .
-execute sp_execute_external _script
@language = N'Python',
@script = N'
cels = 40
fahr = cels*],8+32
print(cels, fahr)

EXEC sp_configure 'external scripts enabled’, 1
RECONFIGURE WITH OVERRIDE

100% ~
-
B e
8 39023+ @i 16+ W 1+ §F sp_execute_external script' 7T 1 [#HTEET 0]
St SQL Server MTEMLTFE 'sp_execute_external_script' * &S sp_configure 'external scripts enabled' NLIER -

SRR 2022-10-23T12:34:34.5657831+08:00
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EXEC sp_execute_external_script
@language = N'Python’,
@script = N

print("Hello SQL Server")

EXEC sp_execute_external_script
@language = N'Python’,
@script = N

Import sys

print(sys.version)




sp_execute_external_script
P A i R S B RSB S IS AR

sp_execute_external_script
@language = N'language' -- R, Python, Java ( ZA S & B - < #&Java - 72 CREATE EXTERNAL LANGUAGE 7E %)
, @script = N'script' -- nvarchar(max)
[, @input_data_1 = N'SelectStatement' ] -- nvarchar(max)
[, @input_data_1_name = N'InputDataVariable' ] -- sysname, Default Value: InputDataSet; R: data frame; Python: tabular
[, @output_data_1_name = N'OutputDataVariable' ] -- Contains data returned to SQL Server; R: data frame; Python: data frame
[, @params = N'@ParamName DataType [ OUT | OUTPUT | [,..n]']
[, @ParamName = 'Value' [ OUT | OUTPUT | [,...n]]
[ WITH RESULT SETS
{ UNDEFINED | NONE | (( OutputColumnName [,...n 1)) }1 ;]

https://learn.microsoft.com/zh-tw/sql/relational-databases/system-stored-procedures/sp-execute-external-script-transact-sql?
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= 571 SQL ~ PowerShell ~ Python ~ KQL + Apache Spark & PySpark
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File

Edit View Help

Welcome

X

Azure Data Studio
w New Vv ‘ Open file... ‘ lOpen folder... ’

Connect to a database instance Interact with data through a

Create a connection . Run a query

» through the connection dialog. query editor.

Resources

History

Weicome - Azure Data Studio [Administrator]

D Name

Location

Deploy a server
Create a new instance of a

Create a notebook
Build a new notebook using a

native notebook editor.

relational data service on the
platform of your choice

v v

<>
> o

Useful Links

Getting Started 3

Discover the capabilities offered by Azure Data Studio and learn how to make the most of
them,

Documentation [3

W]

g2
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& FHle Edit View Help & SQLQuery_1 - SQL19D4.AdventureWorks2017 (Integrated) - Azure Data Studio [Administrator] — b4
Q CONMECTIONS Welcome 7] Notebook-0 El sQL19D4:AdventureWorks2017 Z sQLQuery_1 - SQL19D..grated) @ D
*~ SERVERS EI+ ["f g [ Run ‘ # Disconnect I Change Connection | AdventureWorks2017 ke
S ESQU‘}D‘L <default> (Integrated) 1 -- Create a new stored procedure called 'usp_GetEmployee' in schema ‘dbo’
et el 2 -- Drop the stored procedure if it already exists
3 IF EXISTS |f —
> System Databases 4 SELECT =
~ @ AdventureWorks2017 5 FROM INFORMATION_SCHEMA.ROUTINES
5 &8 WHERE SPECIFIC_SCHEMA = MN'dbo’
. Tables 7 AND SPECIFIC_MAME = N'usp_GetEmployee’
= Views 8 AND ROUTIME_TYPE = M'PROCEDURE'
» B dbowwOrd 7 )
B dbo.wOrder 16 DROP PROCEDURE dbo.usp GetEmployes
e HumanResources.wvEmployes 11 GO
o Columns 12 -- Create the stored procedure in the specified schema
13 CREATE PROCEDURE dbo.usp_GetEmployee
B BusinessEntityID (int, no... 14 @City nvarchar(3@)
B Title (nvarchar(8), null) 15 -- add more stored procedure parameters here
16 A5
E FirstMame (Mame(nvarc... 17 BEGIN
E MiddleMame [Name(nw... 18 -- body of the stored procedure
1% SELECT [FirstName], [LastName], [PhoneNumber], [Emailfddress], [City]
E LastMame (MName(nvarc... .
208 FROM HumanResources.vEmployee
E Suffix (nvarchar{10), null) 21 WHERE City = @City
B JobTitle (nvarchar(50), n.. 22 EWP
23 G0
B PhoneNumber (Fhoneln... 24 -- example to execute the stored procedure we just created
E PhoneNumberType (Na 25 EXECUTE dbo.usp_GetEmployes @City = M'Seattle’
26 a0
| EmailAddress {nvarchari...
E EmailPromotion (int, not... Results Messages
B Addresslinel (nvarcharf. FirstName s~ |LastMame s~  Phonelumber +~s |EmailAddress W | City il
£y
E AddressLine2 (nvarchari... . LE
1 John Ewvans 172-555-213@ Jjohnl@adventure-works.com Seattle -;}
| City (nvarchar(30), not n... . 1
2 Jack Creasey 521-555-8113 jackl@adventure-works.com Seattle '{}
E StateProvinceMame (Ma...
3 Merav Netz 224-555-2187 meravégadventure-works.com Seattle Ill
E PostalCode (nvarchan(15...
4 Ed Dudenhoefer 919-555-214@ ed@@adventure-works.com Seattle
» AZURE
e F- Y oz = e -
% SQL SERVER BIG DATA CLUSTERS 5 Jose Lugo 587-555-2115 josed@adventure-works.com Seattle

oMo ol 3 a CRLF SOL 44rows MSSOL  00:00:01 SOL19D4 : AdventureWorks2017 &7
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SEARCH RESULTS

PROVIDED JUPYTER BOOKS

| ®

@ NOTEBOOKS (1]

Notebook-0 - Azure Data Studio [Administrator]

Configure Python to run Python 3 kernel

The specified install location is invalid.

| Step 1: Configure Python Runtime

[Jcopy X Close

The 'Python 3’ kernel requires a Python runtime to be configured and dependencies to be

instalfed,

Installation Type

<

(O) New Python instaliation <

(@ Use existing Python installation

Python Install Location

‘ c\Program Files\Microsoft SQL ServernMSSQL15.MSSQLSERVER\PYTHON _SE v |

Browse ’

o
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&, File Edit View Help Settings - Azure Data Studio [Administrator] — O X

EXPLORER Welcome {=] python Demo 1.ipynb Settings X 9 M

* NO FOLDER OPENED

| Search settings |

You have not yet opened a
folder.

Izer
@ You can clone a repository ~ Extensions Pinned Notebooks

locally. v Azure (Core) MNotebooks that are pinned by the user for the current workspace

faure Edit in settings.json | == 3o =

Azure Account Con... 7% %E'ﬂﬁl Y%Eiﬁ
To learn more about how to use Azure Authenticatio..
git and source control in Azure Azure Resource Con., Python Path
Data Studio read cur docs. Local path to python installation used by Notebooks.

Big Data Cluster

Deployment configur... |

Git

GitHub Remote Book Download Timeout

GitHuk Enterprise Au... Download timecut in milliseconds for GitHub books
JSONM

60000

Markdown

Markdown Math
Merge Conflict Trusted Books
MS50L configuration

Notebook canfigur...|

Projects

MNotebooks contained in these books will automatically be trusted.

» OUTLINE Simple Browser

@oMAo Choose SO Language &' [2




A —

=2 & Python Runtime

Eg 7 AL
== /I Z‘(
& fGile Edt Yew Help Notebook-0 + Asure Data Stumho [Adrunistrarcd - (=] x
- Q ‘ Configure Python for Notebooks

Instafistion Type

& liew “va
e euivt ng Ponoe itfal e
Fython install Location ==
& Bl Edn Yew pelp Ratetsek D - Azure Datd Saten [Advamaranor| - 2
T AD X HET\Ruesx dis 1
Contigure Python to run Python 3 kermel
Arzwse
LARCH HLIULY Step 2: Install Dependencies
NOTTAOON o -
Keorrm
re A
lestall reguired Rumel gependencs

hoioe | | oo

Snhko
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Azure Data Studio

import pyodbc

import pandas as pd

# server = 'localhost\sqlexpress' # for a named instance

# server = 'myserver,port' # to specify an alternate port

server = 'SQL19A2'

database = 'AdventureWorks2019'

username = 'Bob'

password = 'pass@word1’

cnxn = pyodbc.connect('DRIVER={SQL Server};SERVER="+server+;DATABASE="+database+";UID="+username+';PWD="+ password)
cursor = cnxn.cursor()

# select 10 rows from SQL table to insert in dataframe.

query = "SELECT [CountryRegionCode], [Name] FROM Person.CountryRegion;"
df = pd.read_sql(query, cnxn)

print(df.head(10))
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Azure Data Studio

i A Python pandas

g File Edit View Help ® Notebook-1 - Azwe Data Studio [Admmistrator]
NOTEBOORS E] Notebook o
warch o t Cell v Run Kernel | Python 3 Attach 1o | locathaost g
) T
SEARCH RESULTS | | | 3 E‘-
{SJ v NOTEBOOXS [ B °
v
a iy
¥ # foe 3 named stance
£ Server - ¥ fy an alternate port
server « 'SQi
dotabass
uSErnane =
password = ‘pass
CNXN = pYOdDhC,.c0 DRIVEAR={SQL Server | SERVEN="sservers” ;DATARASE = 4databasas ' jJUID="susernanss ' jPaD="+ password)
. cursor = coxm.cursoee()
¢ select 10 rows from SQL table to insert in dataframe.
query = "SELECT [CountryReglontode], THume] FROM Person.Countryfepl
af = pd.read sql{query, cnxn)
14 rint{adf . nead(10))
A\
'
R
A a2t a r o b ¥
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1. A SELECT Rz =( (& A B

EXEC sp_execute_external_script
@language = N'python’,
@script = N'
python script -- nvarchar(max)

@input_data_1=N'
mmp TSQL SELECT; -- nvarchar(max)




2. F§ Python 1< EIEE R

] Python Z¥E SQL Server il

EXEC sp_execute_external_script
@language = N'python’,
@script = N'

=) python script -- nvarchar(max)

@input_data_1=N'
TSQL SELECT; -- nvarchar(max)

TSOL Query Result

Python pandas DataFrame

InputDataSet
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3. BRI EE L AV IERESQL Server A& R&

EXEC sp_execute_external_script .
@language = N'python’, InputDataSet

@script = N'
python script -- nvarchar(max) OutputDataSet

@input_data_1=N'
TSQL SELECT; -- nvarchar(max)

TSQL Result Set
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TSQL Query Result %5 Python pandas DataFrame

Demo 1. 7% TSQL Query Result {#£5 Python pandas Dataframe (InputDataSet) 515 i) TSQL Result Set (OutputDataSet)

Use Adventurekorks201l7;
GO

EXEC sp_execute_external_script
@language = N'Python”,
@script = N'

7 df = InputDataSet

OutputDataSet = df

@input_data_1 = N'
SELECY t.Name AS Territories, h.SalesOrderID
FROM Sales,SalesOrderHeader h INNER JOIN Sales.SalesTerritory t
ON h.TerritoryID = t.TerritoryID
WHERE YEAR(h.OrderDate) = 2013;

1 <

16 G0
Commands completed successtully
(14182 rows affected)

Displaying Top 5000 rows

Total execution time: 00.00.00 489

mwTD

(No column name) s (No column name) v- ﬁ *&ﬁmg*ﬁ

1 United Xingdom 49181
2 Germany 49182
3 Germany 49183
4 Australia 49184

5 Australia 49185




EA
WITH RESULT SETS

E TSQL Result Set @& 1H

(14182

rows

ra

w

Demo 2. #1//7: WITH RESULT SETS (570 T

Commands completed s

Total execution time: {

N

Use Adventurekorks2el?;
GO

EXEC sp_execute_external_script
Slanguage = N'Python’,
gscript = N°

df = InputDataSet

QutputDatasSet = df

>l
@input_data_1 = N’

SELECT t.Mame AS Territories, h.SalesOrderlD

TSQL Result Set M B8 1WA ER

FROM Sales.SalesOrderHzader h INMNER JOIN Sales.SalesTerritory t

ON h.TerritorylD = t.YerritoryID
WHERE YEAR(h.OrderDate) = 2013,

I WITH RESULT SETS((Territories NVARCHAR{100), SalesOrderID INT));

GO

uccessfully

affected)

Displaying Top 5000 rows

1-23:0-22:0-43

D uh

Territories v/ SalesOrderId v -

United Kingdom 49181
Germany 49182
Germany 49183
Australia 49184

Australia 49185

i JIVE=EE




pandas.DataFrame.groupby() S{TEF AH A8 5T
F Python celandar $ﬁ}§ﬂ1 %ﬂ%m SZ MEBEAD

pandas.DataFrame.groupby( )

involves some combination of
splitting the object, applying a
function, and combining the
results

ﬁlpandas

Demo

4. i Pyt

JutpatDat

. [’andas

ermtories ¥l OrderMonths) B82S/ HER

St
=
>t

A

https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.groupby.html



https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.groupby.html

EREAAEET

Unsupported input data type in column: SQL 8% (money) A4EE I Python

rame.groupty) 5 2 (mothod) « 0

Termtones T2 OrdorMonths)

7 & Unsupported input data type in column Subtotal'

1 Use ASvwntursdorkalifl?

o

EXEC ap_execute_ex

rnal_script

¢ DENNTNSD

DraerMontns® | a8 _insessFalse |

"Orderfont®s” Loapply{lastids = L.

¢ DMFS%5 Ditaset

DutputDataier « af)

firput_date_] = W

SELECT t.NHame AS Tervltorie

MOHTH(N. CrdorDate) AS Ordects

FAOM Sales . SalesDrdurtinnges h 108

N Sales. SaleaTerritory 4

h.TerritorylD « ¢

erritor

YEMh Orderliate) - 28

WITH RESULT SETS{{Territerins NVARCHAR(1D), CrderMonthe NCHAR(S), TotalSales MONEY)),

COTING plesod succocchdl
o8 Lk D nchion fatled. Pleate oo the corsole output for more information. Traceback (most recent call sty -
pachagey slepy verpy Melite _(af ry_natie SqGateliteCall”, params) Hle "CAProgram Fles 3ley ASerisluadie ¢
o 375 ex_mative_call e = e cnitunchonname. params) Rustimet shepy Tunchon teked
L e non time: BUC000 .0
- - -
2% 0D W
Territoring Ordertonths TotalSales
= ave *rate iz=
| w4 * exIRITA 5 me 7 7 B 4908
Rendasl
£ ed 1 = data Type 1 . ex: = $ smallcs t3i . sal .t yuschar iz haz, ws atw, .
Sute eCa = 3 luts — xt . = ] o3 ¥ L i - eide z ca 1 . . a2 . sz
. * ate, Zxtwtims, ana stetima




=2\ %K |
=R EaAY
SQL ERI48E (money

Ll

21575 (float) HE RS Python

Demo 6. 1

T-SQL CONVERTE 8% i money

Lommands «

Total execution time

| 1 =58 Subtotal

7% (method) - 877888 (Terntones ¥ OrderMonths) &

ython pandas DataFrame.groupoy()

$° Python

Use Adventuresorksiai7;

GO

EXEC sp _execute external script
Elanguage = H'Pythom’,
gecript = N'

sport calendar 28 ¢l

» 158 Territories

dfl = InputDataSet

dfz = dfi.groupby(|"“Territor

Finput_data 3 - N’

SELECT t.Name AS Territories, MONTH(h.OrderDate) AS OrderMonths, COMVERT(flost, h,.Subtotal) AS Sales

FAOM Sales.SalesOrdertieader h INNER J0IN Sales.SalesTerritary t

oM h.TerritoryID = bt.TerritoryIiDd

WHEHRE YEAR(N.OrderDate) = 2013;

MITH RESULT SETS((Territories WARCHAR{160), Orderdonths NCHAR(D), TotalSales MONEY));

impleted saccesshully

(120 rows alfectad)

0000002

D% T

Territories s Orderfonths v TotalSales v
Australla lar 222511.7198
Australia Feb 1778
Australia Mar 215687, 8517
Aystrallia Ape 205106.1 019
Australia May 252418.6362




pandas.DataFrame &0 (

agqg() 73724 {E4E dictionary 1B { }

Ol

"sales”: |["aean”, "nax™, "min", "sun®

False) . aggl

oonth abibeix))

CONVERT(#loat, h,Subtotal) AS Sales

NCHAR(3), AvgSales MONEY, MaxSales MOIEY, MinSales MONEY, Totalsales MONEY)))

Demo 7. Python pandas DataFrame 1875 Sl I — 85
aggl) 5% & dictionary & () RiER
na 1 Use Adventurenorksél7;
GO
EXEC sp execule external script
glanguage = N'Python’,
gscript = N
import calendar as cl
& (5% Tecrit i ordertanths NITE=5(F5 . &~
dfl « InputDataSet
df2 = dfl.grovpby(["Territo "y "ordersonths"], as_index=
¥y MRE iEmAas
!lz[‘.vv.:rrrhnlrn.'. « @412 "OrderMontns” -apply(lanmbds x: cl.
& @ RIS Dataser
OutputDataSet « df2
.v
gioput data 1 = '
SELECT T .hmame AS Territaorles, MONTHOOA . OrderDate) AS Ordersonths,
FROM Sales.SalesOrderseacer h INNEA J0IN Sales.SalesTerritory t
ON h.Territoryid = . TerritoryID
WHERE YEAR(h.OederDate) = 2913,
WITH RESULT SETS{{Territories WARCHAR{10G), Ordertonths
(=]
omnands <omg wcesstully
120 rows aHected
Total execution time: 000000
R N
& T D b
Territories ~ OrdermMonths v AvgSales s MaxSales v MinSales v TotalSales v
1 Australie an L3HS, 79 2443.3% 782.99 222%11.71499
7 aAustralia feb L2090, 2085 J8a3.35 177688 . 0601
Aaustralia Mo 1875.5465 2443 S687.0517
1 Australia Ape 24283, 3% 82.9 20016611019
5 Australia May 2121.14 26328.52




sort_values(by=//st of str, ascending= True

HEFF pandasDataFrame 81l - BEF#ZERI1073

Demo 10, 7 /¥ pandasDataFrame W0 T es

sort_values{by=iist of str, ascending= True)

25 i Use Adventurelorks2ei7;

w0

EXEC sp_execute extermal script
@language = N'Pyt
gscript = N

import calendar s ¢l

ritories W Ordarponths #2

141 = loputhata

WUSRgE (e B B @2

et

dgf2 dfr.groupby ([ "territories™, “ordermonths™], as_index=False) . agp({”

¢ RE pataframe NOEN

1¢2.columns ["Yerritories”, "Ordervontns™, "avgsales”, "mawtales”™, "minsales™, “TotalSales™)
s BOEERTAXETRE S
113 “Orderdanths® | = 3f2] “OrderManths apply{iambds x! ¢l,month_abbe[x))

_wvalues(by«["TotalSales® |, ascending-False).head(14)

#Finput data 1 = N

SELECT t.MName AS Territories

, MONTH{h.OrderDate) AS Orderrlonths, CORVERT|Float, h
FRIM Sa

subtotal) A5 Sales
SalosOrderteader h IMNKER

JoiN Sales.SalesTorritory ¢

o h . Territoryld = ¢, Territoryin

MMERE YEAN(h . Orderlate) 20133

WITH RESULT SETS{(Territories MWARCHAR(100), OrderMonths WCHAR( 3 ), AvgSales MOKEY, MaxSalas MOMEY, ninSales MONEY, TotalSales MOMEY));

Territories s OrdorMonths AvgSales s HaxSales -~ MinSales «  TotalSales

v
1 Southwest ) 2724,069) 05929.5463 .29 Q6 /0e, Gl
2 Sonut s t May 437% 163939, 3943 483,632
Southwest Mar Hl 29,558
3 SOt hwers T Xt 2047,535% MBS .957a Y 8313 1"
s 0 Jur E216. 7664 Jerae.s12 8.99 B27495 4306




£/ B

pandasDataFrame 8R4 EFZE
df2[(df2["Territories"] == "Canada") & (df2["TotalSales"] > 500000)]

andasDataFrame Terntornies

Canada - = TowiSales » 500,000

|24 Use Adventurekorks2ol7;

(74

EXEC sp_exetute external script
glanguage = n'eython',
gscript = N

lsport calendar s <l

# (% territories Y Ordersonths BRSISINITED

)
dfl « LlnputDataSet
dfz = dfi.groupdy([ Territories”, "Ordertonths™], as_index=False).sgg(("Sales™: ["mean™, "max”, "min®, "sum"]})
. Datafrome WIDEW
i umnz = [“Territocies®, "Ordermonthis™, “AvgSales”, "MaxsSsles”, "Minsales", “Totaisales®

: RESCERTHAETARNES
dizf "ocderRanths™ |

rdertonths” ] apply(lambda x: cl.month_abbr[x])

20 gf2[(af2["Térritories™ ] == “Canada®) & (df1f*Totalsalas™] » 500000} )
1 =N
Torritories, MONTH(h.OrderDate) AS Orderfionths, CONVERT(float, h.Subtotal) AS Sales
FROM Sales.SalesOrderteader h INNER J0IN Sales.SaleaTerritory t

ON h.territorylD = t.YerritorylD
MMERE YEAR(N,OrderDate) = 2013

MITH RESULT SETS{(Territories WVARCHAR(180), OrderMonths NCHAR(3), AvgSales MONEY, MaxSales MONEY, MinSales MONEY, TotalSales MONEY));

Cammands comploted successtully
4 rows affectad)

Totad execution tme 000000

Territories s Ocdermonths s AvgSales s MaxSales s~ MinSales v TotalSales w

1 Canades May 30017 . 0596 16630, 274% 672,294 518800.69243
2 Canada Tun 10133, 9880 66845, 6546 22,93 687074,5323
) Canada Jul 2529.12485 OHafs,. 4153 2,20 731453%,.3501

4 Canada Oct 2005, 1418 areal,r2 2.9 834015, 1034
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sp_execute external_script

ABRBEFREREILE

EQ i) Pyt h on

CREATE PROCEDURE dbo.GetSalesTotals
(@low INT, @high INT)
AS
SET NOCOUNT ON;
DECLARE @pyScript NVARCHAR(MAX);
SET @pyScript = N'
# 1x 12 Territories B AHETEIHE4E3
df1 = InputDataSet
df2 = df1.groupby("Territories", as_index=False).sum()

s » DECLARE @sqlQuery NVARCHAR(MAX);
: SET @sqlQuery = N'
SELECT t.Name AS Territories, CAST(h.Subtotal AS FLOAT) AS Sales
FROM Sales.SalesOrderHeader h INNER JOIN Sales.SalesTerritory t
ON h.TerritoryID = t.TerritorylD;";
GO

EXEC sp_execute_external_script
@language = N'Python’,
@script = @ pyScript,

# 12/ Ratings 111z [

df2["Ratings"] = "Good"
df2["Ratings"][df2["Sales"] < LowSales] = "Poor"
df2["Ratings"][df2["Sales"] > HighSales] = "Excellent"

# [O]{EPE 4212 A9 Dataset

OutputDataSet = df2', ..............................................................

........... GO

., Python gy k @input_data_1 = @sqlQuery,

@params = N'@LowSales FLOAT, @HighSales FLOAT',

@LowSales = @low, . o . )
IS IR IE 2 B EIE LS Python &
@HighSales = @high B JRTF 12 ENESES yt on & '

WITH RESULT SETS((Territories NVARCHAR(50), TotalSales MONEY,
Ratings NVARCHAR(20))):
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TerritorySales01.pdf
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Python matplotlib 482451

matplotlib.pyplot.savefig

matplotlib.pyplot.savefig( *args, **kwargs)

Save the current figure.

Call signature:

savefig(fname, *, dpi='figure', format=None, metadata=None,
bbox_inches=None, pad_inches=0.1,
facecolor="auto', edgecolor=‘auto’,
backend=None, **kwargs

)

[

st

matpl:tlib

[source]

:= On this page

savefig()

Examples using

matplotlib.pyplot.savefig

https://matplotlib.org/stable/api/ as gen/matplotlib.pyplot.savefig.html#



https://matplotlib.org/stable/api/_as_gen/matplotlib.pyplot.savefig.html

st

Python matplotlib &4t 5TE

EFRLERZER TR O ERBEEERER ?




Python matplotlib & 1& 2
Al IS R IR H#EPR A ZE - Permission denied

& FHle Edit View Help  Plot Chart to PDF.ipynb - Azure Data Studic [Administrator] = O *

Welcome {7] Notebook-0 ®  §7] Plot Chart to PDFipynb @ M

C: » Python > E| Plot Chart to PDFipynb

- cell~ [> Runall Kernel Attach to | 5QL19D1, =default> (Integr: ~ o 0O Kk

CACLU Sp_ExELULE_ZXLErTidl_SLiipL
@language = N'Python',
@script = @pscript,
@input_data_1l = @sglscript;

a0

s saL
Commands completed successfully.

Msg 39

04, Lewvel 16, State 20, Line 4

T

'Python' BT

'sp_execute_external script' F » HRESULT % 0x8

in execution. Check the output for more information.

ceback (most recent call last):
e "<string>", line 5, in <module’>
:\Progr

pcontainerl’\328D03123-0D1B-4EZF-A9ED-

04CFDAN\aqlindb O0.py", 1lir ;, in transform

bbox_inches=

Server\MS5QL15.M55Q0LSERVERNPYTHON SERVICES 1ibh matplotlibhpyplot.py”, line 68%, in sawvefig

ig.savefig(*args, **kwargs)
“Program Files\Microcsoft SQL Server\MSSQL1S5.MSSQLSERVERN\PYTHON SERVICES)1ibh

matplotlibhfigure.py™, line 209%4, in savefig

fname, **kwargs)
crosoft 5QL Server\MSSQL1S5.MSSQLSERVERNPYTHON SERVICES\1lib\site-packages‘\matplotlibibackend bases.py"”, line 2075, in print_figure

anvas.print_figur

\Program Files®
**Wargs)

8019, Lewvel 16, State 2, Line 4

SQL Server\MSSQL15.MSSQLSERVER\PYTHON SERVICES‘\1lib%\site-packages‘matplotlibi\backends\backend pdf.py™, line 2558, in print_pdf
edata=metadata)
cgoft SQL Server\MSSQL1S.MSSQLSEEVERNPYTHON SERVICES\1lib\=site-packages‘\matplotlibibackends\backend pdf.py", line 433, in _ init_

ehandle (filename, "wb", return_cpened=True)
BVERWPYTHON SERVICES\1ibh

1 line 392, in to_filehandle
. flag,

fh = cpen

PermissionError: [Errno 13] "C:\\Python\\TerritorySales0dl.pdf"

formation.

SglSatelliteCall errcr: Error in executicn. Check the put for more in

il
T

EIfE S ERY STDOUT FE: SqlSatelliteCall function failed. Please see the console output for more information. Traceback (most recent call last): File "C\Program Files\Microsoft SQL
Server\MS5QL15.M5SQLSERVER\PYTHON_SERVICES\lib\site-packagesirevoscalepy\computecontext\RxlnSglServer.py”, line 805, in re_sql_satellite_call rx_native_call(*SglSatelliteCall®, params) File "C\Program Files\Microsoft
SQL Server\M55QL15.MSSOLSERVERNPYTHON_SERVICES\lib\site-packages\revoscalepy'\RxSerializable.py”, line 375, in rx_native_call ret = pu_call(functionname, params) RuntimeError revoscalepy function failed.

oMo Choose SOL La
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DECLARE @pyScript NVARCHAR(MAX); - # HBIE Y B BF T

SET @pyScript = N’ : pt.set _ylabel("Total Sales", labelpad=20, fontsize=12, color="navy")
# PEA matplotlib #EAHF numpy =4 ! pt.set_yticklabels(labels=df["Sales"], fontsize=9, color="navy")
import matplotlib E pt.get yaxis().set _major_ formatter(matplotlib.ticker.FuncFormatter(
import matplotlib.pyplot as plt i lambda x, p: format(int(x), ",")))

import num as n
P PY P # GL7TPISIEME PDF - BF 0.8 Y

plt.savefig("C:\Python\TerritorySaleso4.pdf",

# TE% DataFrame df
_ bbox_inches="tight", pad_inches=.8)";

df = InputDataSet.groupby("Territories").sum()
# BITRENE pt - A SEE  BFE: 0.8 (0.0~1.0 BFAAE |  DECLARE @sqlQuery NVARCHAR(MAX);
AR) - MIERE 2 :  SET @sqlQuery = N
pt = df.plot(color="navy", alpha=.8, linewidth=2) ; SELECT t.Name AS Territories, CONVERT(FLOAT, h.Subtotal) AS Sales
: FROM Sales.SalesOrderHeader h INNER JOIN Sales.SalesTerritory t
# BEENREEEE - Bl . BE - B8R EXBEER ON h.TerritoryID = t.TerritoryID
pt.set_title(label="Sales by Territory", y=1.04, : WHERE YEAR(h.OrderDate) = 2013;';
family="Times New Roman", fontsize=14, weight=800, color="navy")§
pt.legend().set_visible(False) E EXEC sp_execute_external script
pt.grid(color="slategray", alpha=.5, linestyle="dotted", ; @language = N'Python’,
linewidth=.5) E @script = @pyScript,
# 453ME X B set_xticks() R L runEmaLl = saluery;

pt.set xlabel("Regional Territories", labelpad=20, fontsize=12,
color="navy")

pt.set xticks(np.arange(10))

pt.set_xticklabels(labels=df.index, fontsize=9, color="navy", :
05yt 1) =1 O e 27| o 8 i 1114 T ] o e e e e e e A R e
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