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1. Introduction

For my project with Seattle Public Library (SPL) I decided to visualize a journey of a book in space and time. Unfortunately, the
provided dataset does not have any information on the readers or their places of residence, so I decided to employ a Gravity model
prevalent in geography and spatial analysis as well as other probabilistic methods to assess the service areas of SPL branches and
hypothesize about the trajectory of the book given random or pseudorandom processes.

2. Data Acquisition

2.1 SPL inventory

SPL publishes its data on City of Seattle Open Data Portal, where library inventory may be found and downloaded. The inventory
file contains information on the resources owned by the library, including the bibNumber from the Library of Congress, as well
as the ItemType and ItemCollection that could be used to geneate unique identifier to be joined to the spl_2016 database.
Additionally, I found an ealier copy of the inventory on the Portal (2017) on kaggle.com. Logically, it was interesting to compare
the prescription of books to branches from these two time frames: 2017 and 2020.

2.2 SPL branches

The information on branches is located on the official SPL website. Overall, there are 27 branches in Seattle. Their geographic
coordinates can be downloaded from City of Seattle Open Data Portal.

Figure 1: Branches of SPL library

2.3 SPL check-ins and check-outs

The SPL dataset is made available as part of the MAT259A course. MySQL Workbench was used to access data and run queries
on the database.
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https://data.seattle.gov/Community/Library-Collection-Inventory/6vkj-f5xf
https://www.spl.org/hours-and-locations


3. Data Processing

There were five stages in data processing: 1. Downloading and pre-processing inventory data files 1. Inventory data from Kaggle
(2017), denoted as I∞7 2. Inventory data from Seattle Open Data Portal (2020), denoted as I∈′ 2. Use 2017 inventory file as a
baseline and keep only interesting records between the datasets. We can refer to this set as I ∈ I∞7 ∩ I∈′.
import pandas as pd

# df2 is inventory 2017, df is inventory 2020
df2['tycobib'] = df2.BibNum.astype('str') + df2.ItemCollection + df2.ItemType
df['tycobib'] = df.BibNum.astype('str') + df.ItemCollection + df.ItemType

# drop any records that have duplicates given unique identifier tycobib
dfu = df.drop_duplicates('tycobib', keep=False)
dfu2 = df2.drop_duplicates('tycobib', keep=False)

merger2 = pd.merge(left = dfu, right = dfu2[['tycobib', 'ItemLocation', 'FloatingItem']],
on='tycobib', how='inner')

3. Creating unique identifier for merging inventory (I) and check-ins/outs (C)
1. Because inventory files do not have a barcode or other unique identifiers for a join, I created a unique identifier for

both inventory and check-ins/outs by concatenating ‘bibNumber’, ‘collcode’ / ‘ItemCollection’, and ‘ItemType’. See
Figure 2 for the formula. Overall, there are 10,900 items that could be merged based on the aforementioned criteria.

4. Running SQL query
1. I copied the identifiers into a generated SQL query and ran it on the database to build the following query:

SELECT
*

FROM spl_2016.inraw
WHERE cout>'2016-12-31' AND

CONCAT(bibNumber,collcode,itemtype) in ('261cs9rarbk',
-- < ... > here 10,900 identifiers were inserted
'3304438canfacbk');

5. Connecting branches abbreviations to actual branch locations was done manually. Below, there are top 10 branches with
highest number of items.

Branch Number of items
CENTRAL 7161

SOUTHWEST 410
NORTHEAST 344
LAKE CITY 304
BALLARD 275

DOUGLASS-TRUTH 261
WEST SEATTLE 219
NORTHGATE 204
CAPITOL HILL 201
SOUTH PARK 190

Figure 2: Generating unique identifiers for joining inventory and check-ins/outs
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Figure 3: The resulting table of inventory

4. Results and Exploratory Data Analysis

The resulting table is illustrated in Figure 2 and has 18,005 records for check-ins/outs. This data will be further used to visualize
the journey of a book in space-time using probabilistic models and p5.js.

Figure 4: The resulting table of check-ins/outs

Furthermore, preliminary visualizations of volume of books and other items is explored via a simple map depicted on Figure 4.
We can see that most books are located in central branch.
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Figure 5: Number of items by branch location
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