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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>
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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>]
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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



BigQuery Overview

• 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
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location: asia-northeast-1location: us
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BigQuery code lab

• Clone snippets repo
• Open bigquery notebook
• Create college dataset
• Populate college tables
• Explore the data 
• Write aggregate queries

https://github.com/cs327e-fall2021/snippets
https://github.com/cs327e-fall2021/snippets/blob/main/bigquery.ipynb


Practice Problems

1. For each class in the database, 
obtain the number of students 
taking the class. Return the cno of 
the class and its enrollment count. 

 

2. For each class in the database which 
has at least two students enrolled, 
how many students are taking the 
class? Return the cno of the class and 
its enrollment count. 

Database Schema:

Student(sid, fname, lname, dob,  

              status)

Class(cno, cname, credits)

Instructor(tid, fname, lname, dept)

Takes(sid, cno, grade)

Teaches(tid, cno) 



Project 4: school enrollments
       https://www.cs.utexas.edu/~scohen/projects/Project4.pdf 

• Open project4 notebook
• Create dataset
• Create and populate tables
• Explore the data 
• Write sample aggregate query
• Create database view
• Create Data Studio report

https://www.cs.utexas.edu/~scohen/projects/Project4.pdf
https://github.com/cs327e-fall2021/snippets/blob/main/project4.ipynb
https://datastudio.google.com/

