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Announcements

e Homework Assignment 5 due tonight at 11:59PM

® Programming Practice 7 due Wednesday, August 19 at 11:59PM

e Resubmission Cycle 5 (final resubmission form) available tonight!
o Homeworks 1-4 eligible
o Check Ed post for more information.

e Final Exam information and Practice Finals now available on course website!

o Final Exam on Friday, August 21 at 9:40am in HRC 155
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https://courses.cs.washington.edu/courses/cse160/26su/homework/a5/
https://courses.cs.washington.edu/courses/cse160/26su/programming_activities/
https://courses.cs.washington.edu/courses/cse160/26su/exams/final/

Today’s Roadmap not this one...

1. Representing Tabular Data

2. Exploring Data

3. Answering Questions with Data

this one :)
P
° g, '!I
Jupyter Notebook I'l
4 pandas
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https://jupyter.rttl.uw.edu/2026-summer-cse-160-a/hub/user-redirect/notebooks/COURSE_MATERIALS/lectures/lec24/

Notebook Philosophy

or, How to make the most of your notebook

Take Small Steps

Avoid large code cells.
e Defining a function? Give it a cell!
e Loading a dataset? Give it a cell!
e Debugging? Use a new cell!

A good Python notebook combines code
and text to explain each data processing
step and make reproducing results easy!
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YOU GET A CELL, YOU GET A CELL

EVERYTHING GETS A CELL!




Data Processing

Often, we need to process (transform) data to be able to
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processing
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erive useful insights.

Type Count

Aid Response 57618

Medic Response 10784
Auto Fire Alarm 7053

Aid Response Yellow 4748

Triaged Incident 3650

BC Medic Response- 7 per Rule f
Brush Fire Major 1

Mutual Aid- Hazmat fl

Train Derailment wFireHzmt 1

Law Enforcement Standby f

Transformed Data



Exploring Our Data

What might we want to do with our data? ',

o) |

1. Map incidents |4

2. What proportion of incidents took place between )
12am and 1am? &

3. What are the most common incident types? =/

'W '” J-‘ '’ .Y.%'

-122.400-122.375-122‘350-1224325-122.300-122.275-122‘250
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What is pandas?

pandas is a widely-used Python library for working with tabular data.

e In pandas, datais stored as a DataFrame, which is a collection of columns called

series) with associated column names

4 N
Address Type Datetime Latitude Longitude Report Location Incident Number
of 1333 Harbor Ave Sw | lllegal Burn ) [2025-12-31 23:50:00 | 47.591918 | [-122.382656 | [POINT (-122.382656 47.591918) F260000002
1 3323 S Graham St Aid Response | |2025-12-31 23:57:00 || 47.546103 | |-122.289056 | IPOINT (-122.289056 47.546103) F250180050
2 81CLAY ST Ladder Code Red | [2025-12-31 23:56:00 || 47.615840 | | -122.352214 || POINT (-122.352214 47.61584) F250180051
3| E Pine St/ Boylston Ave Aid Response | |2025-12-31 23:55:00 || 47.615231 || -122.323415 || POINT (-122.323415 47.615231) F250180049
4 1325 E Madison St Aid Response | |2025-12-31 23:52:00 || 47.613492 || -122.315187 || POINT (-122.315187 47.613492) F250180048
\ \ J J\, y Y,

pandas stores a collection of columns.
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Whereas CSV DictReader stores a list of row dictionaries,



Importing Data

We can easily import a CSV file as a pandas DataFrame with pd.read_csv
(pd is the standard alias for pandas)

DataFrame
object

Address

1333 Harbor Ave Sw
3323 S Graham St

81 CLAY ST

E Pine St / Boylston Ave
1325 E Madison St

— df = pd.read_csv('filename.csv')

Type Datetime Latitude Longitude Report Location Incident Number

lllegal Burn 2025-12-3123:59:00 47.591918 -122.382656 POINT (-122.382656 47.591918) F260000002

Aid Response 2025-12-3123:57:00 47.546103 -122.289056 POINT (-122.289056 47.546103) F250180050
Ladder Code Red 2025-12-3123:56:00 47.615840 -122.352214  POINT (-122.352214 47.61584) F250180051
Aid Response 2025-12-3123:55:00 47.615231 -122.323415 POINT (-122.323415 47.615231) F250180049
Aid Response 2025-12-3123:52:00 47.613492 -122.315187 POINT.L.122 218127 A7 R12402) EDEQIANNAQ

Use df or df .head() at the end of a

code cell to display the DataFrame
CSE 160: Introduction to Pandas



. W
Accessing Columns

pandas enables the selecting and modifying of columns using the df [ col_name] syntax.

Selecting a Column Changing a Column

df[ 'columni'] df[ 'column1'] = vals

Example calls_df[ 'Address'] calls_df['New Column'] = 1

CSE 160: Introduction to Pandas 9



Questions?

Live and on Sli.do

m #cse160
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Filtering

A common data processing task is to filter the rows in a table to only those matching a

certain condition.

conditionisa
Series of —{condition|= df[col_name] == 'target value'

boolean values

df [condition]

!

select only the rows where the
corresponding value in conditionis True
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Grouping

Grouping involves combining all of the same values in a given column into one row and
aggregating the remaining column values.

To find the frequencies (counts) of each unique value in a column:

df.groupby(col_name))|.size()|{reset_index()
columnto aggregate convert Series back
group on counts to DataFrame

CSE 160: Introduction to Pandas
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Sorting

Sort the rows of a pandas DataFrame by the values in a given column with sort_values.

df.sort_values(col_name, ascending = True)
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Questions?

Live and on Sli.do

m #cse160
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Think Pair Share

Write the pandas code necessary to
determine which address in calls_df
had the most SFD 911 calls in 2025.
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Address

1333 Harbor Ave Sw
3323 S Graham St
81CLAY ST

E Pine St / Boylston Ave
1325 E Madison St

4175

i

416

60

1%

a3

=12400-120.375-122 350-120.305- 120 30-12.275- 120250

Type
lllegal Burn

Aid Response
Ladder Code Red
Aid Response

Aid Response

Datetime
2025-12-3123:59:00
2025-12-3123:57:00
2025-12-3123:56:00
2025-12-3123:55:00
2025-12-3123:52:00

Latitude
47591918
47546103
47.615840
47615231
47.613492

Longitude
-122.382656
-122.289056
-122.352214
-122.323415

-122.315187

Report Location Incident Number

POINT (-122.382656 47.591918)
POINT (-122.289056 47.546103)

POINT (-122.352214 47.61584)
POINT (-122.323415 47.615231)
POINT (-122.315187 47.613492)

F260000002
F250180050

F250180051
F250180049
F250180048
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W
“Wow, pandas makes a lot of things much easier!”

Why did | have to take CSE 160???

A few reasons:
Interested in learning
1. You need to know Python syntax to use pandas more about pandas

and data processing?
2. You’'ll still need to write and use functions (or classes
or data pipelines) to work with your specific data

Take CSE 163!

3. CSE 160 helps you understand how things work,
allowing you to know which shortcuts to take

CSE 160: Introduction to Pandas 16



