
Tom Ellman
Lecture 7

Problem Solving and Abstraction
(CMPU 101)



Reminder
• We won’t cover everything in class! 
• 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?
• We can enter tabular data directly in Pyret
• We can load it from an external source like a 

Google spreadsheet.
• We can filter tables to get particular rows.
• We can compute values for each row to add as a 

new column.
• We can order tables by the values in a particular 

column.
• We can visualize tabular data with plots.



Is your data reliable? 
(Probably Not)

• Good data scientists never trust a dataset without 
first making sure that the values make sense. 

• Visualizations and plots can help data scientists 
identify data they might have missed that still 
needs to be cleaned/normalized. 



Invalid Data



Wrong Data Type



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!



Notice that the problematic
Boolean values (0/1) are
now corrected.



Missing Data





Option Data Type

none Missing Data

some(“Allie”) Present Data

If one cell in a column is missing, the entire column is 
converted to option type. 



Working with Option Values





Combining option sanitizer 
with other sanitizers. If the 
type sanitizer succeeds, use 
it’s value, otherwise return 
none.



There are Many Publicly Available Data Sets

• 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


We can use Pyret to explore these 
data sets and transform them so 
they’re easier for us to use.



The London Fire Brigade responds to hundreds of 
requests to rescue animals each year. 

Since 2009 they’ve kept a record of these events:

data.london.gov.uk/dataset/animal-rescue-incidents-attended-by-lfb

https://data.london.gov.uk/dataset/animal-rescue-incidents-attended-by-lfb


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.



Use the Edit—Option menu item. 







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.



Some ward and borough
data is missing.



String sanitizer converts 
missing values to  
empty string. Thus all 
values are present and 
option type not needed.



Num sanitizer converts “2009” string to 2009 number.



The transform-column function is used to clean up or 
otherwise alter the data in a single column of a table. 
It returns a new table by applying its function argument to 
each value of the given column.







Reality is more complicated than imagination!

• Unlike data sets we create for exposition, 
real data sets often have: 

• Missing values
• Values of wrong data type
• Same data expressed different ways

7/4/1987   vs.   4/7/1987
July 4, 1987 vs. 4 July 1987 …

• Differing levels of precision: 
– E.g., Tue vs. Tue @ Noon.
– 1987 vs. 4 July 1987



Checking Email Addresses



Checking URLs, Times and Dates
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