
Exploring Tabular Data

19 September 2022

CMPU 101 § 02 · Computer Science I



Lab 3

Due Friday


Assignment 3

Due Wed, 11:59pm


Exam 1

Next week in lab


Review in class next Wednesday



Reminder

We won’t cover everything in class! 


You need to follow along with the assigned readings.

Active reading: 


Keep Pyret open and try examples.


Take notes.


In lab and on assignments, you’ll be expected to try 
things that may only be in the readings – or may be 
new altogether.


Lab and homework are additional opportunities for learning!



Where are we?



https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao/edit?usp=sharing


include gdrive-sheets


include shared-gdrive("dcic-2021", "1wyQZj_L0qqV9Ekgr9au6RX2iqt2Ga8Ep")


# The ID of the Google Sheets file, which appears

# in the URL

ssid = "1mXH-jQw0KGQbLJnJmdfWjb-Ra1xf8EIwYtm3o3ajyao"


spreadsheet = load-spreadsheet(ssid)


municipalities = 

  load-table: 

    name :: String, kind :: String,

    pop-2010 :: Number, pop-2020 :: Number

    # true because the sheet has a "header" row

    source: spreadsheet.sheet-by-name("municipalities", true)

  end



Now we can work with this table the same as if 
we’d entered it manually:


››› municipalities



What can we do with a table of data?


Get a row


Get a column in a row


Order by the values in a column


Filter by asking a question about each row


Add a column, computing a value for each row



Visualization



Data scientists use plots for both exploratory and 
explanatory purposes – they are useful for 
understanding data in preparation for further 
analysis and in presenting data to a general audience.



A visual appeal



Florence Nightingale created a visualization of 
mortality data from the Crimean War, which was 
published in Notes on Matters Affecting the Health 
Efficiency, and Hospital Administration of the British 
Army and was sent to Queen Victoria in 1858.





Digital visual explanations
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The dcic-2021 library we’ve been using to work 
with tables includes several functions to generate 
different kinds of plots like the ones we’ve talked 
about.



# How is population distributed in the state?

pie-chart(municipalities, "name", "pop-2020")



# How is population distributed in the state?

pie-chart(municipalities, "name", "pop-2020")



scatter-plot(candy-data, 

  "sugar-percent", "win-percent")



lr-plot(candy-data, 

  "sugar-percent", "win-percent")



# Is a town's population in 2010 correlated with 

# its population in 2020?

scatter-plot(ft, "pop-2010", "pop-2020")



ft = fastest-growing-towns(municipalities)


# Visually present the growth data

bar-chart(ft, "name", "percent-change")



ft = fastest-growing-towns(municipalities)


# Visually present the growth data

bar-chart(ft, "name", "percent-change")



ft = fastest-growing-towns(municipalities)


# Visually present the growth data

bar-chart(ft, "name", "percent-change")

…didn’t any 
towns shrink?



ft = fastest-growing-towns(municipalities)


# Visually present the growth data

bar-chart(ft, "name", "percent-change")



ft = fastest-growing-towns(municipalities)


# Visually present the growth data

bar-chart(ft, "name", "pop-2020")



ft = fastest-growing-towns(municipalities)


# Visually present the growth data

bar-chart(ft, "name", "pop-2020")



Fox in bedroom,

dog trapped in wall



There are a staggering number of publicly available 
data sets that we can load from a spreadsheet.


Take a look at the archives of the Data is Plural newsletter:  
data-is-plural.com

https://www.data-is-plural.com


But real data sets can be significantly harder to work 
with than contrived examples:


Missing values


Inconsistent entry of data


Differing levels of precision (1987 vs 7 July 1987)



We can use Pyret to explore these data sets and 
transform them so they’re easier for us to work 
with.
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This data is available as CSV – a plain-text file where 
each cell of the spreadsheet is separated by 
commas.


To load it into Pyret, we can first upload it to a 
Google spreadsheet.









include gdrive-sheets


include shared-gdrive("dcic-2021", "1wyQZj_L0qqV9Ekgr9au6RX2iqt2Ga8Ep")


# The ID of the Google Sheets file, which appears in the URL

ssid = "1i8qHPZC2mHRcfPRwBnSZRLpe0GEnZXmAoOcAh-fc3mk"

spreadsheet = load-spreadsheet(ssid)


rescue-data =

  load-table: 

    ...

    source: spreadsheet.sheet-by-name("rescues", true)

  end



Too many columns!


We could copy-and-paste the names to have our 
column names in Pyret, but, instead, let’s trim 
columns we don’t care about first.



include gdrive-sheets


include shared-gdrive("dcic-2021", "1wyQZj_L0qqV9Ekgr9au6RX2iqt2Ga8Ep")


# The ID of the Google Sheets file, which appears in the URL

ssid = "1i8qHPZC2mHRcfPRwBnSZRLpe0GEnZXmAoOcAh-fc3mk"

spreadsheet = load-spreadsheet(ssid)


rescue-data =

  load-table: 

    time, year, description, animal-group-parent, origin-of-call, 

    property-type, property-category, special-service-type-category, 

    special-service-type, ward, borough, stn-name, street, postcode

    source: spreadsheet.sheet-by-name("rescues-simple", true)

  end





To make the data end up in the format we want, 
we’ll use sanitizers, which convert data from an 
external source into a specific Pyret data type.



Built-in sanitizers:

string-sanitizer


Replaces missing values with ""


Converts non-string data to strings, e.g., 3 to "3"


num-sanitizer


Replaces missing values with 0


Converts numeric strings to numbers, e.g., "3" to 3


Sanitizers are just functions, so you can write your 
own too!



To be continued on Wednesday!



Class code:

https://code.pyret.org/editor#share=16D8g-f5VwpUqHnmlHKejlIG1A2Hz-NvI&v=31c9aaf

https://code.pyret.org/editor#share=16D8g-f5VwpUqHnmlHKejlIG1A2Hz-NvI&v=31c9aaf

