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Databases



Data is very, very powerful!
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Is No Al
Without
Data

ARTIFICIAL INTELLIGENCE (AI) has evolved from hype

to reality over the past few years. Algorithmic advances
in machine learning and deep learning, significant
increases in computing power and storage, and huge
amounts of data generated by digital transformation
efforts make AI a game-changer across all industries.®
Al has the potential to radically improve business
processes with, for instance, real-time quality prediction
in manufacturing, and to enable new business models,

promises in industry practice. The core
business of industrial enterprises is not
yet Al-enhanced. Al solutions instead
constitute islands for isolated cases—
such as the optimization of selected
machines in the factory—with varying
success. According to current industry
surveys, data issues constitute the main
reasons for the insufficient adoption of
Al in industrial enterprises.*”*

In general, it is nothing new that
data preparation and data quality are
key for Al and data analytics, as there
is no Al without data. This has been an
issue since the early days of business in-
telligence (BI) and data warehousing.’
However, the manifold data challenges
of Al in industrial enterprises go far
beyond detecting and repairing dirty
data. This article profoundly investi-

key insights

m Despite Al's great potential, the business
of industrial enterprises is not yet Al-
enhanced. Al is done in an insular fashion,
leading to a polyglot and heterogeneous
enterprise data landscape that limits the
comprehensive application of Al.

m Data challenges, such as data
management, data democratization, and
data governance, constitute the major
obstacles to leveraging Al and go far
beyond ensuring data quality, comprising
diverse aspects such as metadata
management, data architecture, and data
ownership.

® The presented data ecosystem for
industrial enterprises addresses
these challenges and comprises
data producers, data platforms, data
consumers, and data roles for Al.

IMAGE BY ALBERTO ANDREI ROSU, WITH ADDITIONAL IMAGERY FROM SHUTTERSTO!

digital 1images are made out of

To many of the biggest, most powerful

corporations in the world..

O\ Meta

data..

Jiil ByteDance

Alphabet

98 COMMUNICATIONS OF THE ACM NOVEMBER 2021 VOL. 64 NO. 11

~data about us 1s their most prized resource!

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



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 1s a collection of records, which are rows that have a value for each column

A table has > Latitude Longitude Name E< A column has a
columns and rows : : name and a type
) S 38 ___..|.....122_ i __ Berkeley __|: " ’
A row has a value:T:>i 42 71 E Cambridge )
for each column B e ———————————— e L
\ 45 93 .| Minneapolis |

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

SQL 1s a declarative programming language



Declarative Programming In declarative programming:
A "program" 1s a description of the desired result

The interpreter figures out how to generate the result

Imperative Programming
1s 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;

Declarative Programming
N 1s Llike..
/ “Make me a pizza”

Start mixing the | 11} V-
ingredients together. iﬂllé;§3@‘j
surface..” Nee®ey ) e L DU | -




Declarative Programming In declarative programming:

A "program" 1s a description of the desired result

SQL Server Query Plan: The interpreter figures out how to generate the result

FH Resuts B Messages & Execution plan

Query 1: Query cost (relative to the batch): 1003
SELECT e.[BusinessEntityID], p.[Title], p.[FirstNawme], p.[MiddleName], p.[LastNawme], p.[Suffix], e.[JobTitle], pp.[PhoneNumber], pnt.[Name] A5 [PhoneNuberType], ea.[E

E I
Hash Match I ' Index Scan (NonClustered)
_ (Right Outer Join) ¢ : Ei ‘  [EmailAddress] . [IX EmailAddress Ema..
' Cost: 18 % = Compute Scalar ‘ Cost: 3 %
0.0e2s Cost: 0 % 0.003s
250 of 15572 of
505 (57%) 15572 (100%)
- = |
.
Hash Match | ' Clustered Index Scan (Clustered)
~ (Right Outer Join) . _ EB A[PhoneNumberType]-[PK_PhoneNumberTy_
Cost: 0 % 1 Compute Scalar Cost: 0 %
0.04es Cost: 0 % 0.000s
250 of 3 of
505 (57%) 3 (100%)

= |
e !
r Hash Match r Index Scan (NonClustered)
) ) _ (Right Outer Join) & : . ~[PersonPhone] . [IX PersonPhone_ Phone..
Compute Scalar ‘ Cost: 13 &% v 1 Compute Scalar ‘ Cost: 2 %
Cost: 0 % 0.04¢s Cost: 0 % 0.003s
250 of 15572 of
251 (S5%) 15572 (100%)

[

Hash Match | ' Index Scan (NonClustered)

(Inner Join) - : ) ‘[CountryRegion]-[AK_CountryRegion_N_
Cost: 1 % ° 1 Compute Scalar ( Cost: 0 %

0.030s Cost: 0 % 0.000s
250 of 238 of
251 (55%) 238 (100%)

https://learn.microsoft.com/en-us/sql/relational-databases/performance/display—an—-actual-execution—-plan?view=sql-server-verl6



Structured Query Language (SQL)



Naming Tables

A select statement creates a new table and displays 1it.

A create table statement names the result of a select statement.

create table [name] as [select statement];

spotify:
Here’s how I might create a table of some of my _
most-listened-to spotify tracks in SQL: track artist
_ wildflower billie eilish
create table spotify as
select "wildflower" as track, "billie eilish"™ as artist union birds.... billie eilish
select "birds of a feather™ , "billie eilish” union 360 charli xcx
select "360" , 'charli xcx" union
select "pasilyo" , 'sunkissed lola" union pasilyo sunkissed lola
select "cinderella" , remi1 wolf" union | |
select "good luck babe!" , "chappell roan" union cinderella remi wolf
select "meow y anamanaguchi®; good luck babe! | chappell roan
meow anamanaguchi




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 1s projected to a result row

select ![expression] as [name], [expression] as [name], ... ';
select [columns] from [table] where [condition] order by [order];

select track from spotify where artist = “billie eilish”;

select track from spotify where track < artist;

spotify:
track artist
wildflower billie eilish
birds... billie eilish
360 charli xcx
pasilyo sunkissed lola
cinderella remi wolf

good luck babe!

chappell roan

meow

anamanaguchi




Example: UC Salary Data, Passwords

SOURCES: https://transparentcalifornia.com/download/salaries/university—-of—-california/

https://www.kaggle.com/datasets/babaralijamali/leakedpasswords?

select=top 200 password 2020 by country.csv


https://transparentcalifornia.com/download/salaries/university-of-california/
https://www.kaggle.com/datasets/babaralijamali/leakedpasswords?select=top_200_password_2020_by_country.csv
https://www.kaggle.com/datasets/babaralijamali/leakedpasswords?select=top_200_password_2020_by_country.csv

The University is a public institution, so it is supported to an extent by California taxpayers through an allocation
by the state government. In the past, generous state support allowed UC Berkeley to operate while keeping costs
to students low. While still an important revenue source, the state’s financial support of the university has

diminished significantly. Thirty years ago, 50 percent of the university’s revenue came from the state, but today,
the state provides just 14 percent of the university’s revenue.

State Educational Appropriations

$600 2001 (in millions of dollars)
Recession 2008 N
520 Recession )
500 497 506
$500 475
451 438
421 203 411
$400
351 349 368 353 354
319 319 319 333

$300 269 283

$1 in 2001 could buy Adjusting for inflation,
3200 $1.53 of stuff 1in 2021 46% drop 1n state support

since 2001

32,128 students 1n Fall
5100 2001: $23,811/student 45,057 students in Fall

(2021 dollars) 2021: $7,857/student
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