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Data is very, very powerful!
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AI is made of data…

digital images are made out of data…

(Source: https://www.researchgate.net/publication/330591504_Visual_Udder_Detection_with_Deep_Neural_Networks )(Source: https://cacm.acm.org/research/there-is-no-ai-without-data/ 

To many of the biggest, most powerful 
corporations in the world…

…data about us is their most prized resource! 

https://www.researchgate.net/publication/330591504_Visual_Udder_Detection_with_Deep_Neural_Networks
https://cacm.acm.org/research/there-is-no-ai-without-data/


Database Management Systems

Database management systems (DBMS) are important, heavily used, and interesting! 

A table is a collection of records, which are rows that have a value for each column

The Structured Query Language (SQL) is perhaps the most widely used programming language 

SQL is a declarative programming language
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Latitude Longitude Name

38 122 Berkeley

42 71 Cambridge

45 93 Minneapolis

A table has 
columns and rows

A column has a 
name and a type

A row has a value 
for each column



Programming Paradigms



Programming Paradigms

• Paradigm (Merriam Webster): a typical example or pattern of something; a 
model. Example: "there is a new paradigm for public art in this country”

• Programming Paradigm (Joe Turner, Clemson University): “A programming 
paradigm is a general approach, orientation, or philosophy of programming that 
can be used when implementing a program.” You might call this a "style"
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http://people.cs.clemson.edu/~turner/courses/cs428/current/webct/content/pz/ch2/ch2_6.html


Many Different Approaches

There is no universally agreed upon taxonomy of human programming styles. 

One possible list: 

• Imperative 

• Functional 

• Array-based 

• Object-Oriented 

• Declarative 

These terms are a bit fluid, and as you’ll see if you read more on wikipedia, there is 
substantial disagreement about these terms. 
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Some Examples
Example, very different approaches to squaring list: 

  lst = [] 
  for i in range(5): 
      lst += [ i*i ] 

9

map(lambda x: x*x, range(5))

[ x * x for x in range(5) ] 
range(5).square_nums() # Only theoretically, e.g assume `def square_nums(self)` exists

np.sum( 
  np.array([0, 1, 2, 3, 4]) * 
  np.array([0, 1, 2, 3, 4]) 
) 
 

np.sum(np.array([0, 1, 2, 3, 4]) ** 2)



Declarative Programming
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In declarative programming: 

• A "program" is a description of the desired result 

• The interpreter figures out how to generate the result

Imperative Programming 
is like… 

“Add 2 teaspoons of salt 
and 2 teaspoons of 

yeast. 
Add 3 cups of flour. 
Add 2 tablespoons of 

olive oil. 
Add 1/4th a cup of 

water; 
Start mixing the 

ingredients together. 
Put the dough ball on a 

surface…”

Declarative Programming 
is like…  

“I would a like pizza” 
“16 inches, with 

pepperoni”



Declarative Programming
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In declarative programming: 

• A "program" is a description of the desired result 

• The interpreter figures out how to generate the result

https://learn.microsoft.com/en-us/sql/relational-databases/performance/display-an-actual-execution-plan?view=sql-server-ver16

SQL Server Query Plan:



Structured Query Language (SQL)



Naming Tables

A select statement creates a new table and displays it. 

A create table statement names the result of a select statement.
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create table [name] as [select statement];

create table songs as

track artist

WILDFLOWER Billie Eilish

BIRDS… Billie Eilish

360 Charli xcx

Pasilyo Sunkissed Lola

Cinderella Remi Wolf

Good Luck Babe! Chappell Roan

Meow Anamanaguchi

songs:

  select "WILDFLOWER" as track, "Billie Eilish" as artist union 
  select "BIRDS OF A FEATHER" , "Billie Eilish"           union 
  select "360"                , "Charli xcx"              union 
  select "Pasilyo"            , "Sunkissed Lola"          union 
  select "Cinderella"         , "Remi Wolf"               union 
  select "Good Luck Babe!"    , "Chappell Roan"           union 
  select "Meow"               , "Anamanaguchi"; 

Here’s how I might create a table of some of my  
most-listened-to spotify tracks in SQL:



Select Statements Project Existing Tables

A select statement can specify an input table using a from clause 

A subset of the rows of the input table can be selected using a where clause 

An ordering over the remaining rows can be declared using an order by clause 

Column descriptions determine how each input row is projected to a result row
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select track from songs where artist = “Billie Eilish”;

select [expression] as [name], [expression] as [name], ... ;

select [columns]                                                ;

select track from songs where track < artist;

                 from [table]                              where [condition]                                                order by [order]
track artist

360 Charli xcx

BIRDS… Billie Eilish

Cinderella Remi Wolf

Good Luck Babe! Chappell Roan

Pasilyo Sunkissed Lola

Meow Anamanaguchi

WILDFLOWER Billie Eilish

songs:



Optional Example: 
UC Salary Data / Your Own Data

SOURCES: https://ucannualwage.ucop.edu

https://ucannualwage.ucop.edu


$1 in 2001 could buy 
$1.53 of stuff in 2021 

32,128 students in Fall 
2001: $23,811/student 
(2021 dollars)

Adjusting for inflation,  
46% drop in state support 
since 2001 

45,057 students in Fall 
2021: $7,857/student


