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You will learn
how fto..

Load and work with
spreadsheets in Python

Run Python directly in
Excel

Use Al tools like
Advanced Analysis in
Excel

Use Anaconda Toolbox
and Code in Excel




1. What is a
spreadsheet really?
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Year,Make,Model, Length
1997, Ford,E350,2.35
2000, Mercury, Cougar,2.38




Tab(let)ular data

"Plimpton 322". personal.math.ubc.ca. Retrieved 2023-05-20.



https://personal.math.ubc.ca/~cass/courses/m446-03/pl322/pl322.html

Tabular text formats

= csv, tsv, or other text delineated files
= Lowest common denominator format
= Human readable
= Efficient storage

= Mainly used for storage, need other tools to
analyze /plot




Tabular . Spreadsheets

»  Applications that allow storing and manipulation

of tabular data

=  ex. VisiCalc, Lotus 1-2-3, Excel, LibreOffice Calc,
PySpread

» Automatic/real-time calculation alongside data
= “What-if” analysis

in other words... Accessible Data Science




DON'T USE A SPREAD-
SHEET! DO IT RIGHT.

D‘.‘;N’T LISTEN TO—
...\JAIT. REALLY?

YES. AND LET ME

TAKE THE TIME TO FIGHT THE. TEMPTATION!
;!
TUST PASTE THE DATAL IR EVER TRED QUERY()

IN GOOGLE SHEETS?
TINKER UNTIL. IT” WORKS! T LETS YU TREAT A TELL YOU ABOUT
BUILD A LABYRINTH OF BLOCK OF CELLS LIKE

IMPORTHTML()...
REGEXREPLACE() AND A DATABASE AND RUN
SQL QUERIES ON THEM. 3,

" _- =
=
Pt
~Ee, _.-.

N THE LONG RUN

YOU'LL REGRET IT!
M

https:/ /xked.com/2180/ N\



Spreadsheets: Limitations

» Harder to audit/version control
= Can be harder to collaborate

= Potentially lots of function repetition
= More limited data sizes

X8 sales-numbers-finalV3 FINAL sent.xlsx
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Cell reference syntax

B2
A3:C3

sheet1!C5

$CS1

= $ pins a reference,
can do column, row
or both




Historically, dates are hard...

= Excel incorrectly assumes that the year 1900 is a
leap year - Microsoft Learn

= Dates and Times — openpyx| documentation
= |SO 8601 is best pratice

m 2025-05-12T723:38:557Z or
20250512T2338557

tl;dr Be cautious if you are using dates prior to 1900! =



https://learn.microsoft.com/en-us/office/troubleshoot/excel/wrongly-assumes-1900-is-leap-year
https://learn.microsoft.com/en-us/office/troubleshoot/excel/wrongly-assumes-1900-is-leap-year
https://learn.microsoft.com/en-us/office/troubleshoot/excel/wrongly-assumes-1900-is-leap-year
https://learn.microsoft.com/en-us/office/troubleshoot/excel/wrongly-assumes-1900-is-leap-year
https://learn.microsoft.com/en-us/office/troubleshoot/excel/wrongly-assumes-1900-is-leap-year
https://openpyxl.readthedocs.io/en/stable/datetime.html
https://openpyxl.readthedocs.io/en/stable/datetime.html
https://openpyxl.readthedocs.io/en/stable/datetime.html
https://openpyxl.readthedocs.io/en/stable/datetime.html
https://openpyxl.readthedocs.io/en/stable/datetime.html

Unwrapping an xlsx file

Spreadsheet documents are standardized, change
extensions to *.zip and unpack an xlsx /odf

q @ AutoSave [Fgr: I‘)"

t =

iris-data.xlsx O General - Saved v

File  Home Insert Draw Pagelayout Formulas Data Review View Automate Developer Help Acobat  Power Pivot [T Comments | [+ Catchup | &7
ﬁn] X |W'Hﬂ:“\ A A f f \%| |General v [E Conditional Formatting v = EH Insert ~ v be &% .". E;? E& A
paste 11 8 I U AT E == © $ - % 9 [ZEromatas Table - & Delete v P senstvity  Add-ins | Analyze Copllot  Create PDF  Create PDFand  (Preview)
v g - _— €= 3= .‘bo/. - %03 403 @ Cell Styles ~ @ Format v @ - v Data and Share link Share via Outlook  Excel Labs
Clipboard Font = Alignment = Number [ Styles Cells Editing Sensitivity Add-ins Adobe Acrobat Excel Labs e
G3 v &1+ 2% from pandas.plotting import scatter matrix v
A C D E F G H | =
1 |Iris data set (as Excel table)
2 |sepal_length . sepal_width |. petal_length . petal_width . species - Select cell G3to s sample Python formula.
3 5.1 3.5 1.4 0.2 setosa [¥]Image |
4 4.9 3 14 0.2 setosa
5 4.7 3.2 13 0.2 setosa & i i
6 46 3.1 1.5 0.2 setosa L. AR RS
7 5 3.6 1.4 0.2 setosa o | L&
8 5.4 3.9 1.7 0.4 setosa LN A Pk &
9 4.6 3.4 1.4 0.3 setosa AN AR C
10 5 3.4 1.5 0.2 setosa ) #
o o R o SR 84




\IRIS-DATA-XLSX
——docMetadata
—docProps
—X L
—drawings
_rels
—media
——richData
_rels
——tables
——theme
—orksheets
_rels
—— rels

—— rels

\IRIS-DATA-0ODS
—Configurations2
—accelerator
—floater
——images
I—Bitma.ps
——menubar

——popupmenu

—progressbar

——statusbar

——toolbar
L———toolpanel
—META-INF
—Pictures

L Thumbnails




2. Python in Excel:

Use Python directly in
spreadsheets




Macros refine data

" Spread:

" Macros PRPEOT e T T e e Hvanced

» >

actions «
" Can ha e Wi il
" VBA or BRSSO o R Sc || there
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....................

was for

Ox 15084A : OxOARANC

or functions
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Python in Excel e +

B <  PythoninExcelxlsx () Public » Saved v

[ ]
File Home Insert Formulas Data Review View {2 Comments ,Qj N ew h
o . ISN A -on reaqditure
x > AutoSum Pe K) Reset ~ <t|E] Pu Trace Precedents Vic ﬁ

Watch Calculation 7]

Python  [B Initialization ~ NeMES™ [ Remove Arrows  ~ Window  Options \ A ,
Function Library Python Formula Auditing Calculation D O X C e q d o S y O U

ﬁ Diagnostics Defined r;a Trace Dependents ' v

D3 v|i L‘f‘vl #Announ cing Python in Excel! ~
PY DataFr‘ame:xl("Al:B:.le", headfr‘s:‘l’r‘u?) ; o [ ]
DataFrame.groupby('Category').agg('mean') ! rU n P yth on d I rect I y I n
A B C D E F G H | J
1 Category $ [rv] DataFrame [v]Image
20l C ts $20 : ) - th I I
3 |B§<:ensp°nen " 517 | [ s M — € ce
4 Accessories $ 9 Category - g_
5 Bikes $9 Accessories $ 7 P ee— ACI d P -I-h -I- M -I-.
6 Clothing  § 8 Bikes $ 13 S S . y on 10 eXxiIs Ing
7 |Accessories $ 4 Clothing $ 6 e
o b4 fomes s o], workflows and analyses
10 Components $ 1, gm . . °
I | thout f
I without creating new

- - Yprojects”

(@ Display Settings




How does it work?

-
Jupyter Kernel

Code cells are turned into
a Jupyter notebook cells
and run it in a cloud

container
The container stay

online as long as the
workbook is open or
until a timeout occurs.

1 |Category $

2 |Components $20
3 |Bikes $17
4 Accessories $ 9



TL;DR: 2D Jupyter Notebook running in
an Anaconda distro in the cloud



Python in Excel tradeoffs

Advantages Limitations
- Highly vetted, secure - Need network access to use
environments to run code Python and can’t access
on the cloud internet in cloud container to
get data

- Interoperates with other
365 experience tools like

live editing, share links, package ecosystem

and comments T
s : = Current data size limit
- Copilot integration (~100MB)

» Supports a small subset of
the extensive Python




P Let’s look at a demo!



Python code runs on hypervisor The container has Python and a

isolated containers built on Azure curated set of secured libraries
Container Instances. provided by Anaconda.

= = . = = [ ) [ ogojlo ()
No local disk access, user token, Connected to other tools like
or network access. OneDrive, Advanced Analysis,

sharing links, etc.




Fantastic built-in reference for all
things Python in Excel

@ Python in Excel tutorial1 - Excel O Genera

© Good morning
@ Home
“ v New
D New
A B C
; I:! Get started with
= Open : Python in Excel Take a tour
4
5 G ¢
: >
Get Add-ins z
Blank workbook Python in Excel tutorial Welcome to Excel
Info

Save




Exercise: Packages in Python in Excel

1. In the tutorial repo, download 2_python—-in-
excel.xLlsX which in Library Index sheet has a list of
the packages in the current Python in Excel environment.

2. Pick one of the non-core libraries and in a new sheet
create a code sample of using that library in Excel.
Checking out the docs for the package is a good start!

35! aka.ms/scipy-sheets




4. Advanced Analysis +
Copilot for Python in Excel




X

‘.@ Comments | ‘."\f Catch up |
D B A

ata Review View Automate Developer Help Acrob

‘ormatting v E /O @ @

ple Cells Editing = Sensitivity = Add-ins  Analy Create PDF  Create PDF and (Preview)
o M v v Date and Share link Share via Outlook  Excel Labs
q I r p r o g ra m 5 Sensitivity Add-ins Adobe Acrobat Excel Labs A
'
F | G | H | I | J | k| & 9 colilot v X P?(/,
your data :
77 Crelte formulas o

Suggest a\armula column

analysis
Use Advanced Analysis
mode in Copilot which can

generate Python code for
you to start with!

Q Understa

Summarize using Rl

[~ Advanced analysis

Get deeper analysis results using
Python

2’ Apply color and formatting

Highlight all cells with [incomplete in
Ask a question, or tell me how | can help
B ¢

L& Display Settings H M - ——+ 100%




Ask for help starting a project

D E F G H - .
-," Copilot vooX

es using Monte Carlo simulation

Can you give me some sample
code in Python that runs a

A common Monte Carlo simulation in

L 2 3 4. 995 monte carlo simulation for a

) 100 100 100 ... 100 finance application?

1 99.78419 100.1905 98.91146 ... 100.0878 1

5 102.2662 98.67246 99.0563 ... 100.0062 9

3 101.8129 99.85332 98.88667 ... 100.3245 9

l 103.3166 100.8815 97.84358 ... 102.1014 . . . .

finance is to estimate the future price of

a stock. This involves simulating the stock

7 86.78544 140.2724 91.08225 ... 94.273 . . . .

5 87.92203 144.3737 91.06488 ... 94.54384 1 price over time using random variables to

5 87.2479  143.81 93.19283 ... 95.32951 model the uncertainty in price

) 8515047 1427879 93.43666 ... 052516 1 movements. The Geometric Brownian

) 85.05277 141.8412 92.7281 ... 96.18249 1 Motion (GBM) model is often used for

this purpose. Let's write a Python code
snippet to simulate future stock prices
using the GBM model.

Al-generated content may be incorrect &] <

Here's what | inserted in A13:

Ask for the data or provide a specific query to
analyze.

Request a specific type of analysis or visualization.

Type a message for Advanced analysis

B &




Ask for help forecasting and exending visuals

& 5 o t f ks H ! ! L 2 W o J Ay ".1 i:r_:|‘-i ot vt

13 4 Ar1/2024 CC-2001 Standard  Cammerci Direct By 327375

14 : - : - : -

15 4531 371/2021 HC-1001  Basic Homie Clea Distributos 3 300

16 4537 AL/2021 PC-A0D01  Standard  Public Cha Direct 2 j=li]i]

17 453% 3/1/2021 PC-4001  Standard  Public Cha Distributos 2z anao

1B 4534 312021 PC-4003  Pro Public Cha Direct 2 4500

18 4535 3/1/2021 PC-4003  Pro Public Cha Distributos 2 45000

21 Visualize l_u'ldlrwullue by calegary ovar time

slos by Product Howiews  Prices Cuostomers Analysid - 4 "




u AutoSave U.-:"_: E;I - | =

Copilot BV Charger Demooxdsx g . General « Saved

Ask for help creating visualizations...

o @ 9 Z - ol
[ Comments i
v
= '
 Copilot v X
Al-generated conbent may b imooemedt & N

File Home Insert  Pagelayout Formulas  Data  Review  View  Help
A21 v i Jr
A B C D E F G H I

1 Advanced Analysis

2 This shestwillinclude all Python code generated by Copilot.

3

4 Load data from EV Charger Data, Table14

5 [rv]DataFrame

G

7 Preview

g Product_IDCategory Revenue Units_Sold Marketing_ Product_Heview

9 0 POO1 Standard C 2505 85 13237 Absolutely love this charger! It's fast and el
10 1 POO2 Fast Charg 2515 58  1241.6 Notsatisfied with the purchase. The charge
11 2 PO03 Standard C 2515 85 1219.7 This productis okay, but | expected more fe
12 3 POD4 Standard C 3658 54 1265 Greatvalue for money! The installation was
13 4 PO0S Standard C 5008 51 1326.8 Worst purchase ever. The chargeris slow a
15 45 PO4E FastCharg 1184825 48 143283 Charges my car much faster than the previc
16 46 PO4T Fast Charg 17460 85 2233 Satisfied with the performance, but it's a bil
17 47 P049 standard C 20257 o4 2468.7 Simple to use, but the instrmuns could be
18 48 P048 FastCharg 11297.25 56 142573 Greatfor commercial use, dles multipl
19 49 POs0 Standard C 11961.06 53 1426.11 Good charger, but it heats up quite a bit.
20
21 [ |
22

EV Charger Data  Analysiss

The boxplot above shows the revenue distribution by product categong. It
pravides insights into the spread and central tendency of revanue within each
category. You can proceed with further analysis such as examining the
correlation between marketing spend and units sold, performing sentimeant
analysis on product raviews, ar identifying top-perfarming products.

Al-generated content may be moormect & 9

E" Stop achvanced analysis

Analyze the comelation benween marketing spend and wnits sold
Perform sentiment amalysis on product reviews

(D Using this workbook v

oo RfAASD

Cg Display Settings
~ wajie Oy




...even with pretty vague directions

B <  Network Analysisxlsx = () X
File  Home |Insert Pagelayout Formulas Data Review View Help J Comments A+ Catchup | &7
A8 v i dIv import networkx as nx v
A B c D E F G H [ J K L a i
1 Advanced Analysis 9 COpl'Ot v X
2 | This sheet will include all Python code generated by Copilot.
3
4 |Load data from Network Data, Table1 Using Python, can you create a set of

5 |[v] DataFrame
6 ‘rg\‘
7 Plot networ == )phs using nodes and edges data

network graphs using my data?

8 ["]Image s Network 1 Network 2 Netwc
9 = ; The network graphs have been successfully

1(1) [ /. ° plotted using the nodes and edges data. You can
12 4
13 JI =~
. [ 2 o J
ig : 7 .‘ B v ~wj,. Al-generated content may be incorrect £7 Q
17 o
18
19
20
21 / ; ' . -
22 \ o ! | ] . i s
23 DN\ H_ R “_.
24
25
26
27

2 8 9

29

now proceed with further analysis or visualization.
What would you like to do next?

o
*

Here's what | inserted

Type a message for Advanced Analysis

< D> Network Data ~ Analysis1 ar




Ask for summaries of data

@ < EV charger data and reviews.xlsx s = o X
Filee Home Insert Pagelayout Formulas Data Review View Help {3 Comments “Catchup | &7
Al viis fx v
@ B % Copi
opilot v X
il
2 ProductID ] Customer reviews Summarize the reviews to show the top 3 opportunities for improvement.
3 CC-2003 Disappointed. The charger is too expensive
d Here' f col ‘Cust i '
4 CC-2001 The charger works ok for the most part, but i ere’s a summary of column ‘Customer reviews
5 CC-2003 Charger is Okay, but it could be more user-fr . C.u.sto‘mer Service: Many users have expressed dissatisfaction with.the customer selyicel
citing issues such as unresponsiveness and lack of support. Improving customer service
6 CC-2003 our rental car customers love the new charg responsiveness and support could significantly enhance user satisfaction.
3 2 3 ¢ Charging Speed: Several reviews mention that the charger is slow and takes a long time
7 CC-2001 nghly recommend this Charger for any busi to charge. Enhancing the charging speed would address a common complaint and
8 CC-2002 We had high hopes for this charger, but it he improve the overall user experience.
= g = P = = g . ¢ Reliability and Malfunctions: Users have reported frequent malfunctions and reliability
9 CC-2002 Our munICIpallty IS happy with the new char issues, including the charger stopping randomly and not charging properly. Addressing
10 CC-2003 This Charger has been a great addition to ou these reliability concerns would increase trust and satisfaction among users.
1kl CC-2002 This charger is a game-changer for our rente G oo
12 CC-2002 Good product - our fleet's charging needs al e T S T 8 9
13 CC-2003 liking it so far - fleet is always ready on time
14 CC-2002 had high hopes for this charger, but it has b
15 CC-2003 This Charger has exceeded our expeCtatlons Ask a question, or tell me what you'd like to do with B2:C58
16 CC-2003 This charger is amazing! Our fleet is always
17 g 9

CC-2001 We use this charger for our deliverv vans. It' »

Reviews +




How do | start Advanced Analysis?
O Smels LR " Or start with a prompt like:

ata Review View Automate Developer Help Acrohat '3 Comments | - Catch up| o

- * "Analyze this data using

‘ormatting v @ /C) @ T. E}v E&] A

ole v i n
Cells Editing = Sensitivity =~ Add-ins = Analy. ! Copilot Create PDF  Create PDF and (Preview) P y‘l'hon
v h v Date and Share link Share via Outlook  Excel Labs
5 Sensitivity Add-ins Adobe Acrobat Excel Labs hd [ ] " R U n CI d vq nce d q n q I ysis Usi n g
N
"
- . ) J — Python
% Co, ilot v X PY, y
g . :
_ Get deeper analysis results using Python
? Cre e formulas [
Suggesta yrmula column ﬁ COpi|0t Al-generated content may be incorrect
| can use advanced analysis for that. Here's what I'll do once you start the
@ Understari analysis:
Summarize using RivotTables or charts * Create a new sheet for the results
e Automatically write and insert Python formulas
e Answer your prompt in multiple messages
| Advanced analysis Y P P P 9
Get deeper analysis results using Ready to get started?
Python
-] Start @ Start with think deeper
2 Apply color and formatting 4H 9

Highlight all cells with [incomplete in

Ask a question, or tell me how | can help



The Analysis sheet:

A3 v i Jx v
A B C D E F G H | ] A
: = Copilot Catalyst (Preview) ®» v X
: Analysis Sheet P
g This sheet will include all the Python formulas generated by Copilot. ot et el
4
5 Load data from Sheetl, OfficeForms.Table ® Copilot  aigenerated content may be incorrect
6 [¥]DataFrame Here's what I'm loading in A6 to run the analysis:
7
8 Preview [P¥] Hide analysis ~
9 Id Start time Completior Email Name What are y Are you usi Are you using Al in y
10 0 1 HHHHHHERE HHHEE#E anonymous None Learning/E(AWS; Yes, I'm using it as a Python LD
11 1 2 HHHHHE S anonymous None Data Scienc AWS; Yes, I'm using it as a
12 2 3 HEHEHHEHE SHEHHEHEE anonymous None Learning/E(Google CloiYes, I'm building apf 1 #Load data from Sheetl, OfficeForms.Table
13 3 4 HHHHHHHEE HHHE anonymous None Data Scienc Microsoft £ Yes, I'm building apy 2 OfficeForms_Table_df=x1("O0fficeForms.Table
14 4 5 HHHHHHEEE SHEHBEE#H anonymous None Data SciencAWS; Yes, I'm building apg [ [#Headers], [#Data]]", headers=True)
16 233 234 HHHHEHEE HHEEEEEE anonymous None cloud servitAWS A little, | occasionall Show explanation
17 234 235 HiHHHHHEE HHHEH##E anonymous None AutomatiolNo Yes, I'm building apy
18 235 236 HHHHHBEHE BHBEEBSEE anonymous None Data Scienc None Yes, I'm using it as a 238 rows x 8 columns
19 236 237 HEHHHHEEE HHHEEEEE#E anonymous None Data SciencAWS Yes, I'm using it as a Id |Start time Completion time |Email Na
20 237 238 HiHHHHIIT HEHEHE# anonymous None Data SciencAWS Alittle, | occasionall 45792.5872569444 | 45792 . 5874189815 | anonymous
21
22 45792.5874768519 | 45792.5913657407 | anonymous

23 Visualize main categories for Python use, cloud, and Al adoption 45792.5918981481 [ 45792,5923726852 | anonymous

24 [*Y]Image
25

26

27

28 — 233 | 234 |45794.526087963 |45794.543900463 |anonymous |©
29 S

30 Message Copilot @ \Q}

31 - v

45792.5934722222|45792.5938878704 | anonymous

N

N VORI B
nip|lw|n|k

45792.5950347222

®le o | @ | @

'92.5972800926 | anonymous

Sheet1/ Analysisi + .y 3

L Ready @ T Accessibility: invesugaie [ Display Settings H 0 ——F—+ 100%




P Let’s look at a demo!



Exercise: Discover your Data

1. Using a data set of your own or one provided in the tutorial
repo, use Advanced Analysis to help you make some sort of

visualization of the data.
2. Then use the Copilot chat to learn more about the data by

trying out some of it's suggested prompts.

35! aka.ms/scipy-sheets




6. Spreadsheets with
pandas




Pandas .. Spreadsheet terms

Pandas Spreadsheet
DataFrame worksheet
Series column

Index row headings
row row

NaN empty cell




P Let's look at some codel



Exercise: Pandas and Sheets

1. Take the fish.csv sample data and use pandas to load
into Python (Jupyter notebook or script)

2. Clean the data in a way you think would be helpful (maybe
parse columns, change value types, etc.). You can also ask
Copilot in VS Code for suggestions.

3. Export the cleaned data back to a spreadsheet with
pandas.

wEt: aka.ms/scipy-sheets




7. Build spreadsheets with
openpyxl




P Let's look at some codel



Exercise: Plots

1. Use your spreadsheet viewer of choice to add
a plot to the spreadsheet from the pandas
exercise.

2. Parse the spreadsheet with openpyxl and
extract the image of the plot with Python.

35! aka.ms/scipy-sheets




=SUM(everything)
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Exercise: Excel E-Sports challenge

In the tutorial repo, download/open the file excel-
esports—tetris.xlsx for instructions.

You can either work in Python and export your answers in @
spreadsheet or use Python in Excel /Anaconda Code to solve it.
Anyone who finishes will get some limited-edition swag|!

35! aka.ms/scipy-sheets







Load and work with
spreadsheets in Python

Run Python directly in
Excel

Use Al tools like
Advanced Analysis in
Excel

Use Anaconda Toolbox
and Code in Excel

What did we just
do?




Find Sarah at:
@crazy4pi314 | sckaiser.com

Come hangout on our Discord:
https: //aka.ms/azureai/discord

Ask the PyEx devs questions on
GitHub:
https: //github.com /microsoft /pyt

hon-in-excel/issues

Thank Youl

Find Jim at:
@Jim22k on GitHub

aka.ms/scipy—-sheets



https://aka.ms/azureai/discord
https://github.com/microsoft/python-in-excel/issues
https://github.com/microsoft/python-in-excel/issues
https://github.com/microsoft/python-in-excel/issues
https://github.com/microsoft/python-in-excel/issues
https://github.com/microsoft/python-in-excel/issues
https://github.com/microsoft/python-in-excel/issues
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