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Final Project Milestones
• Choose a primary and secondary dataset (Milestone 1)
• Load the raw data into BigQuery (Milestone 1)
• Explore the raw data with SQL (Milestone 1)
• Cleanse the data with SQL (Milestone 2)
• Create a unified model of the data (Milestone 2)
• Cleanse the data with Apache Beam (Milestone 3)
• Explore the refined data with SQL (Milestone 4)
• Create data visualizations with Data Studio (Milestones 2, 3, 4)
• Present your work (Final Presentation)



Primary Dataset: 
H1B Visa applications

Source: 
US Dept. of Labor

Tables:
2015 table: 241 MB, 618,804 rows
2016 table: 233 MB, 647,852 rows
2017 table: 253 MB, 624,650 rows
2018 table: 283 MB, 654,162 rows

Schemas:
-A few schema variations between the 
tables (column names, data types).

Project Work:
-Imported files into staging tables



Transforms:
-Merged and split staging tables
-Enforced referential integrity
-Removed duplicate records



Secondary Dataset 1:
Corporate Registrations

Source: 
Secretary of State from 13 states

Tables:
AZ: 225 MB, 869,943 rows
CA: 1.1 GB, 3,792,457 rows
CO: 38 MB, 160,808 rows
CT: 192 MB, 796,877 rows
GA: 302 MB, 2,076,016 rows; 
        116 MB,  2,063,919 rows
MA: 221 MB, 1,066,639 rows
MN: 374 MB, 1,688,714 rows;
         799 MB, 4,072,355 rows
MO: 133 MB, 2,364,476 rows; 
         519 MB, 2,115,151 rows 
NC:  262 MB, 1,389,877 rows 
OH: 497 MB, 2,408,556 rows
NY: 512 MB, 2,587,015 rows
VA: 111 MB, 334,008 rows
WA: 205 MB, 1,152,309 rows



Secondary Dataset 2: 
Occupational Employment Survey

Source: Bureau of Labor Statistics

Wages Tables:
2015: 29.2 MB, 473,717 rows
2016: 29.9 MB, 484,390 rows
2017: 29.9 MB, 484,390 rows
2018: 29.9 MB, 485,211 rows

Geography Table Sizes:
2015: 340 KB, 4,765 rows
2016: 357 KB, 4,991 rows
2017: 357 KB, 4,991 rows
2018: 357 KB, 4,991 rows

Project Work:
-Imported files into staging tables



Project Work:
-Merged corp. registration tables
-Merged wages tables
-Merged geography tables
-Normalized corporation name, city, state



Sample
Reports

Pay Gaps between H1B Workers and US Domestic Workers



Approved Datasets
Topic Primary Dataset Secondary Dataset

Public Health COVID-19 cases (source: JHU daily reports) American Community Survey 
(source: US Census Bureau)

Transportation Airline on-time performance (source: Bureau of 
Transportation Statistics)

Storm events (source: NOAA)

Housing Short-term rentals in 30+ cities (source: Airbnb) Long-term rentals nationwide (source: Zillow)

Employment H1B visa applications (source: US Department 
of Labor)

Business registrations (source: Secretary of
  State for various states) 
Occupational Employment Survey (source:
  Bureau of Labor Statistics)

Movies Hollywood Movies, Directors, Actors (source: 
IMDB)

Bollywood Movies, Actors and Songs (source: 
Kaggle)

Music Artists and Songs (source: MusicBrainz) Artists, Labels, Recordings (source: Discog)

https://github.com/CSSEGISandData/COVID-19/tree/master/csse_covid_19_data
https://www.census.gov/programs-surveys/acs/data.html
https://www.transtats.bts.gov/DL_SelectFields.asp?gnoyr_VQ=FGJ
https://www.ncdc.noaa.gov/stormevents/ftp.jsp
http://insideairbnb.com/get-the-data.html
https://www.zillow.com/research/data/
https://www.dol.gov/agencies/eta/foreign-labor/performance
https://www.bls.gov/oes/data.htm
https://datasets.imdbws.com/
https://www.kaggle.com/alokdas527/bollywood-movies-analysis
https://musicbrainz.org/doc/MusicBrainz_Database
https://data.discogs.com/


Dataset selection guidelines
• Choose one row of the approved datasets. 
• Go to the dataset links provided and download the files for your datasets. 
• For COVID data, choose the daily report files. You must include all dates. 
• For ACS data, choose social, economic, housing and demographic data. 
• For airline data, choose all data fields for all geographies and download the 

most recent 10 years (1990 - 2020).
• For storm data, review data dictionary and download the most recent 10 years 

(1990 - 2020) of storm events as gzip files. 
• For Airbnb data, choose 3 US cities and download all csv files (listings, 

calendar, reviews, neighborhoods) and all years available for those cities (2015 
- present).  

• For Zillow, choose rental data for the same geographies as your Airbnb data. 

https://github.com/CSSEGISandData/COVID-19/tree/master/csse_covid_19_data/csse_covid_19_daily_reports
https://www1.ncdc.noaa.gov/pub/data/swdi/stormevents/csvfiles/Storm-Data-Export-Format.pdf
https://www1.ncdc.noaa.gov/pub/data/swdi/stormevents/csvfiles/


Dataset selection guidelines (part 2)
• For H1B, review data dictionary and download all disclosure xlsx files for most 

recent 10 years (1990 - 2020). 
• For Employment and Wages, download all available survey data as xls files 

since 1997. 
• For IMDB data, review data dictionary and download all 7 data files in gzip 

format. 
• For Bollywood data, download all 3 csv files from Kaggle. 
• For MusicBrainz, review data dictionary and use gsutil to download csv files 

from my GCS bucket. The dataset is ~6 GB and contains 78 files. 
• For Discog, choose all 4 data files (artists, labels, masters, and releases) for 

the most recent date. Write a simple utility to convert xml files into csv.   

https://www.dol.gov/sites/dolgov/files/ETA/oflc/pdfs/H-1B_FY19_Record_Layout.pdf
https://www.dol.gov/agencies/eta/foreign-labor/performance
https://www.imdb.com/interfaces/
https://datasets.imdbws.com/
https://www.kaggle.com/alokdas527/bollywood-movies-analysis
https://musicbrainz.org/doc/MusicBrainz_Database/Schema
http://cs327e-open-access/music_brainz
http://data.discogs.com/?prefix=data/2021/
https://www.geeksforgeeks.org/convert-xml-to-csv-in-python/


Global Aggregate Queries

SELECT <aggregate function>

      [, <aggregate function>]

FROM <single table>

[JOIN <single table> 

 ON <join condition>]

[WHERE <boolean condition>]

ORDER BY <field(s) to sort on>



Global Aggregate Queries

SELECT <aggregate function>

      [, <aggregate function>]

FROM <single table>

[JOIN <single table> 

 ON <join condition>]

[WHERE <boolean condition>]

ORDER BY <field(s) to sort on>



Group By Queries

SELECT <unaggregated field(s)>

FROM <single table>

[JOIN <single table> 

ON <join condition>]

[WHERE <boolean condition>]

GROUP BY <unaggregated field(s)>



Aggregate Group By Queries 

SELECT <unaggregated field(s)>, 

       <aggregate function(s)>

FROM <single table>

[JOIN <single table> 

 ON <join condition>]

[WHERE <boolean condition>]

GROUP BY <unaggregated field(s)>

[HAVING <boolean condition>]

[ORDER BY <field(s) to sort on>]



Aggregate Group By Queries 
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       <aggregate function(s)>

FROM <single table>

[JOIN <single table> 

 ON <join condition>]

[WHERE <boolean condition>]

GROUP BY <unaggregated field(s)>

[HAVING <boolean condition>]

[ORDER BY <field(s) to sort on>]



The semantics of COUNT()

SELECT COUNT(*)
FROM Employee  

SELECT COUNT(department) 
FROM Employee

SELECT DISTINCT department
FROM Employee

SELECT COUNT(DISTINCT department)
FROM Employee

Employee



Why BigQuery?
• Data warehouse / analytics database service
• Distributed database system
• Optimized for large data (petabyte-scale)
• Data model: tables with optional nesting
• Query language: standard SQL
• Data Types:

• Primitive: BOOL, BYTES, FLOAT64, INT64, NUMERIC, STRING 
• Temporal: DATE, DATETIME, TIME, TIMESTAMP
• Geospatial: GEOGRAPHY
• Complex:  ARRAY, STRUCT

• No provisioning, easy to use 
• Not an operational database, no referential integrity



Nested Columns

personId

name

gender

cityLived 
(nested and 
repeated)

state

country

phone

email

cityId

cityName

startDate

endDate

ARRAY + STRUCT type



High-level Architecture
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Resource Model

Cloud Project

ML Model

Table

Routine

Dataset
Table

Table

Table

Table

Dataset
Table

ML Model

Dataset Dataset
Table

ML Model

Routine

Routine

Routine

Job

Job

Job

Job

Job

Folder

Folder

Organization

Billing Account

Connection

Connection



Getting Started with BigQuery 

No setup needed :)

https://github.com/cs327e-spring2021/snippets/blob/main/bigquery.ipynb

https://github.com/cs327e-spring2021/snippets/blob/main/bigquery.ipynb


Practice Problems
1. For each class, how many students are enrolled in the class?

Return the cno and enrollment count for each class.  

2. For each class which has at least two students enrolled, how many 
students are taking the class?

Student(sid, fname, lname, dob, status)

Class(cno, cname, credits)

Instructor(tid, fname, lname, dept)

Takes(sid, cno, grade)

Teaches(tid, cno) 



Milestone 1

http://www.cs.utexas.edu/~scohen/projects/Milestone1.pdf

http://www.cs.utexas.edu/~scohen/projects/Milestone7.pdf

