Spreadsheets and Databases

Will Leeson



Spreadsheets

Documents for organizing data in rows and columns. This alignment can make it
easy to give the computer processing instructions - e.g. sum this column. Data is in
a cell. Cells can be identified by column and row.

Slide courtesy of Derrick Stone




Spreadsheet software

Libre Office Calc (Free)

Microsoft Excel (Purchase/Subscription)
Google Sheets (Free with Google Account)
Mac Numbers (Free with Mac purchase)



Cells

e Building block of a spreadsheet 2 T = Qs =

. 3
e Can hold different types of data
o Raw numbers e
o Dates
Number 1,000.12
o Percents Percent 10.12%
0 Text Scientific 1.01E+03
0 Cu rren Cy Accounting $(1,000.12)
Financial (1,000.12)
(13 bi)
e Can hold “formulas s1.000.12
Currency rounded $1,000
Date 9/26/2008
Time 3:59:00 PM

Date time 9/26/2008 15:59:00

Duration 24:01:00

Custom currency
Custom date and time

Custom number format



Rows and Columns

e Technically, they are interchangeable
e However, we live in a society

e Columns should be headings
o Categories

e Rows
o Values for these categories
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Versicolor
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Versicolor
Versicolor
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Versicolor
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Versicolor
Versicolor
Versicolor
Virginica
Virginica
Virginica
Virginica



Sorting Data

e Sorting Data can be beneficial
o See trends

© Get C]UiCk info ormat Sort range from A1 to E151

e Sort by heading or column "
. S Sortby  sepal.length ~ [CN ¥4
e Can sort by multiple !
petal.lel

o  Sort by Column A first 1 thenty | sepaluit | @A~

o Ifthereis atie, sort by Column C, = ad amother sortcotumn

o Etc

Cancel




Filtering Data B oo

File Edit View Insert Format Data Tools Extensions Help Lasteditwas

o ~o@ P 100% v $ % .0 .00 123w Default(Ari.. v 10 ~ B .

iris ¢ | petal.length
® |Isolates specific sections of the data B Fle b » | 8 c > s - I——

1 sepal.length Y sepal.width ?lpetal.length Y lpetal.width = variety =
. S A E " 5.5 24 3.8 1.1 Versicolor IS
e Filters are boolean formulas : il
13 5.6 25 3.9 1.1 Versicolor
ATETS Y| e 5.1 25 3 1.1 Versicolor > o
@) X = (Sepallength > 5) ! A 2 5.7 26 35 1 Versicolor
1 @ 26 5.2 27 3.9 1.4 Versicolor |
— | = 28 5.8 251 3.9 1.2 Versicolor
o Y = (petallength < 4) 2 52 56 29 36 1.3 Versicolor
3 109 511 33 1.7 0.5 Setosa ”
O X /\ Y 118 5.4 34 17 0.2 Setosa
i 121 5.2 34 1.4 0.2 Setosa New
5 122 5.4 34 15 0.4 Setosa
6 123 5.1 34 145] 0.2 Setosa
127 5.1 35 14 0.2 Setosa
7 128 5:4 35 14 0.3 Setosa
8 129 | 5.2 35 15 02 Setosa
9 130 5.5 35 153; 0.2 Setosa
= 12: 5.4 37 15! 0.2 Setosa New
5.1 3.7 1.5 0.4 Setosa
il 139 5.3 37 1.5 0.2 Setosa
12 140 5.7 3.8 1.7 0.3 Setosa
141 5.1 38 15! 0.3 Setosa
13 142 5.1 3.8 19 0.4 Setosa
14 143 5.1 3.8 1.6 0.2 Setosa
146 5.4 3.9 15T 0.4 Setosa
15 147 5.4 39 13 0.4 Setosa
148 5.8 4 1.2 0.2 Setosa
149 5.2 4.1 15 0.1 Setosa
150 5.5 4.2 14 0.2 Setosa
151 5.7 4.4 15 0.4 Setosa

152




Formula Basics

e A formula defines how a cell will be

calculated
e Begins with “="

(©)

This tells software “I’'m a formula”

e Made up of some combination of:

(©)

(@)

(©)

Hardcoded values (42, -2, 3.1415, etc.)
Cell references (A1, B12, etc.)
Functions (+, -, Average(), etc.)

polanwiuu vancly

N o 3l 1 Versicolor  [ove ]
s s = 208
F2 v | x| =2xa0ec2
A B c D E ‘ F ’
1 sepal.length sepal.width petal.length petal.width variety
2 5 2 35 1 Versicolor 13.5




Keyboard shortcuts

e Ctrl + (Key) may do something helpful

o It may be Cmd + (Key) if you have a Mac
o  Ctrl + (Key) means click Ctrl and then (Key), don’t click the + key
o Unless it's Ctrl + +

Ctrl + C = Copies the selected thing
Ctrl + V = Pastes the selected thing
Ctrl + X = Cuts the selected thing

Ctrl + Z = Undoes last action
o Can be pressed multiple times

Ctrl + Shift + Z = Redoes last undid thing
Ctrl + D = Copies cell down selected rows



Repeating Formulas

F2 v | fx | =2%a2+c2
A B C D E
1 sepal.length sepal.width petal.length petal.width variety
2 | 5 2 35 1 Versicolor 135
3 6 2.2 4 1 Versicolor
4 6.2 2.2 4.5 1.5 Versicolor
S 6 22 5 1.5 Virginica

F2 is selected



Repeating Formulas

F2 v | fx | =2xa2+c2

ﬁf A B c D E F ’
1 sepal.length sepal.width petal.length petal.width variety
2 5 2 35 1 Versicolor 135}
3 6 2.2 4 1 Versicolor
4 6.2 2.2 4.5 1.5 Versicolor
5 | 6 2.2 5 1.5 Virginica

Ctrl + C copies it

Dashed border shows its selected by clipboard



Repeating Formulas

F3 v | fx | =2%A3+c3
_j A B C D E
1 sepal.length sepal.width petal.length petal.width variety
2 5 2 3.5 1 Versicolor 135
3 6 2.2 4 1 Versicolor 16l
4 6.2 2.2 4.5 1.5 Versicolor |
S 6 22 5 1.5 Virginica

Ctrl + V pastes it



Repeating Formulas

F3:F5 v | Jx | =2xA3+C3
|| A B ; c D E “ F
1 \ sepal.length sepal.width petal.length petal.width variety |
2 | 5 2 35 1 Versicolor 135
3 6 2.2 4 1 Versicolor 16
4 | 6.2 5.9 45 1.5 Versicolor
5 | 6 2.2 5 1.5 Virginica

Select F3, hold shift, hit down twice (or click F5)

Now F3 through F5 is selected




Repeating Formulas

F3:F5 v | fx | =2xa3+c3

ﬁ[ A B C D E
1 sepal.length sepal.width petal.length petal.width variety
2 | 5 2 35 1 Versicolor 135
3 6 2.2 4 1 Versicolor 16
4 6.2 2.2 4.5 1.5 Versicolor 16.9
5 6 2.2 5 1.5 Virginica 17

Ctrl + D copies formula from F3 to selected cells




Formulas over Ranges

e Some formulas operate over ranges
o  Sum, Average, Min, Max, etc.
e Ranges can be

o Values across a Row (A1:A10)
o  Values across a Column (A1:F1)
o Both (A1:F10)

o Asetofcells (A1, B3, F7)

=S

SEC
Secant of an angle provided in radians.

SIN
<IN
F2 ~ | [ | =suM(A2:06)

A I B c D E
1 sepal.length sepal.width petal.length [ petal.width variety
2 5 2] 3.5 1 Versicolor 62.2
3 6 2.2 4 1 Versicolor
4 6.2 2.2 4.5 1.5 Versicolor
5 6 22 5 1.5 Virginica
6 4.5 23 13 0.3 Setosa
Y 55 23 4 1.3 Versicolor
8 6.3 2.3 4.4 1.3 Versicolor

SIGN

SINH

Tab to accept. 1 | to navigate



Repeating Formulas Over Ranges

F2 v | fx | =AVERAGE(A2:D2
I A B c D E | F
1 sepal.length sepal.width petal.length petal.width variety | Fubiin X -
2 | 5 2 35 1] Versicolor [=AVERAGE (2202
3 6 2.2 4 1 Versicolor
4 6.2 2.2 4.5 1.5 Versicolor
5 2.2 5 1.5 Virginica




Repeating Formulas Over Ranges

F2:F5 v | [X | =AVERAGE(A2:D2)
I\ A B c D E
B sepal.length sepal.width petal.length petal.width variety
2 | 5 2 35 1 Versicolor 2.875
3 6 22 4 1 Versicolor
4 6.2 2.2 4.5 1.5 Versicolor
S 2.2 5 1.5 Virginica

A}




Repeating Formulas Over Ranges

F3

v

=AVERAGH(A2:03)

.

1

N

w

S

(&)}

A}

B C D E
sepal.length sepal.width petal.length petal.width variety
5 2 35 1 Versicolor 2.875
6 25 4 1 Versicolor 3.3
6.2 22 4.5 1.5 Versicolor 3.6
2.2 5 1.5 Virginica 3.675



Repeating Formulas Over Ranges

F2 v =AVERAGEIF(E$2:E$151, E2,A$2:A$151)

I A B c D E F G

1 | sepal.length sepal.width petal.length petal.width variety

2 51 2 3.5 11Versicolor =AVERAGEIF(E$2:E$151, E2,A$2:A$151)
i ! e e

3 6y 22 4 1,Versicolor |

4 | 6.2, 22 4.5 1.5 Versicolor :

5 t 6: 22 5 1.5:Virginica :

6 1 4.51 2.3 1.3 0.31Setosa -
1 1 1 1

7 _:l 5.5, 23 4 1.3, Versicolor |

8 E 6.3! 2.3 4.4 !

1.3 :Versicolor




Repeating Formulas Over Ranges

F2 v =AVERAGEIF(E$2:E$151, E2,A$2:A$151)
I A B c D E

1 sepal.length sepal.width petal.length petal.width variety

2 5 2 35 1 Versicolor 5.936]
3 6 2.2 4 1 Versicolor

4 6.2 22 4.5 1.5 Versicolor

5 6 22 5 1.5 Virginica

6 4.5 2.3 1.3 0.3 Setosa

7 55 2.3 4 1.3 Versicolor

8 6.3 2.3 4.4 1.3 Versicolor




Repeating Formulas Over Ranges

F5 v =AVERAGEIF(C$2:E$151) E5€A$2:A$151
I A B c D E G
1 sepal.length sepal.width petal.length petal.width variety
2 | 5 2 3.5 1 Versicolor 5.936
3 6 2.2 4 1 Versicolor
4 6.2 2.2 4.5 1.5 Versicolor
5 6 2.2 5 1.5 Virginica 6.5881
6 4.5 2.3 1.3 0.3 Setosa (] ~
7 55 2.3 4 1.3 Versicolor
8 6.3 2.3 4.4

1.3

Versicolor




Repeating Formulas Over Ranges

F6 v =AVERAGEIF(C$2:E$151) E6(A$2:A$151
I A B c D E

1 sepal.length sepal.width petal.length petal.width variety

2 5 2 35 1 Versicolor 5.936
3 6 2.2 4 1 Versicolor

4 6.2 2.2 4.5 1.5 Versicolor

5 6 22 5 1.5 Virginica 6.588
6 4.5 2.3 1.3 0.3 Setosa 5.0061
7 55 2.3 4 1.3 Versicolor

8 6.3 2.3 4.4 1.3 Versicolor




Some Helpful functions

e |ogical Operators
o And, Or, ExOR
o Can be helpful with other functions
e If Operators
o  COUNTIF(s), SUMIF, MAXIF
o Using logical operators, can selectively
apply
e The list goes on

o Use Google to find a function that
matches your needs
o  “Excel find cell matching value”

Y Bl

~ SuMm
1 AVERAGE
COUNT

MAX

MIN

All

Array
Database
Date
Engineering
Filter
Financial
Google
Info
Logical
Lookup
Math
Operator
Parser
Statistical
Text

Web




Databases




Database

Definition - Database




We are talking about
“relational databases”



Spreadsheet vs Database

Conceptually no difference.

Slide courtesy of Derrick Stone




Spreadsheets vs Databases

e Single user e Multiple users, as well as possible use by
e Single file external applications

° L|brary of common functions ® MUIUple files... can include files as an

e Row and column limits low (relatively) element!

e Common functions, plus a library of
programmable functions, plus a built-in
processing oriented programming
language

e Much larger data within a particular cell,
many more possible rows of data, binary
files

e Tools provided for more complex analysis

e Space for large amounts of data is used
more efficiently

Slide courtesy of Derrick Stone



Tables

e Databases consist of “Tables”

e Roughly equivalent to a
spreadsheet

e Tables consist of

(@)

(@)

Columns/Fields - The header

m  Name
m Date of birth
m Location of Birth
Row - Individual entry in database

HI, THIS 1S

YOUR SON'S SCHOOL.
WERE HAVING SOME
(OMPUTER TROUBLE.

\%m

OH, DEAR - DID HE
BREAK SOMETHING?

IN A WAY - /

2

DID YOU REALLY
NAME YOUR SON
Robert'); DROP
TABLE Students;-~ 7

~ OH.YES. UTTE
BOBBY TABLES,
WE CALL HIM.

WELL, WEVE LOST THIS
YEAR'S STUDENT RECORDS.
I HOPE YOURE HAPFY.

{

AND I HOPE
- YOUVE LEARNED
T0 SANMIZE YOUR
DATABASE INPUTS.




Database Management System (DBMS)

e Provides a way to

o Store
o Access
o Update

Support multiple users at once
Support authorization levels
Support distributed storage

Enforce a “schema”
o The way in which tables are connected

ORACLE




Database setup

® Requires an understanding of what the database is

o What information is being stored
o What kind of data is stored
m  Name (Text)
m Salary (Number)
m Date (Formatted Number)
o Can add constraints to fields
m Isis optional?
m  Should we sort it based on this field?
o Each table should have a “primary key”



Primary Key

A field used to identify specific data points
o  Typically not directly tied to data

Allows connecting different tables

Primary Key can differ (and probably should) between tables

ID First Name Last Name Date of Birth
1 Michael Jordan 2/17/1963
2 Michael Jordan 2/9/1987




Schema Example

Employee

: Name !

Phone_no
Salary
Dept_id
Project_id

Department

Dept_id

Dept_name

Project

Project_id

Project_name

Schema




How do we manipulate
the database?



Query Languages

e Domain-Specific Language (DSL)
e “Query” the database
o Please database, do X for me

e Defines how to

o Update database

o Retrieve information from database
e Common examples

o SQL (Structured Query Language)
o XQuery (XML Query)




Retrieving Data

SELECT <columns> 5
FROM <table> 1
WHERE <predicate on rows> 2.
GROUP BY <columns> 3
HAVING <predicate on groups> 4
ORDER BY <columns>

OFFSET

FETCH FIRST 8.



Retrieving Data

SELECT *

FROM Book

WHERE price > 100.00
ORDER BY title;



Retrieving Data (Subqueries)

SELECT isbn,
title,
price
FROM Book
WHERE price < (SELECT AVG(price) FROM Book)
ORDER BY title;



Updating the Database

CREATE TABLE example(
columnl INTEGER,
column2 VARCHAR(50),
column3 DATE NOT NULL,
PRIMARY KEY (columnl, column2)

)



Updating the Database

INSERT INTO example
(columnl, column2, column3)
VALUES
("test', 'N', NULL);



Updating the Database

UPDATE example
SET columnl = 'updated value'
WHERE column2 = 'N';



Updating the Database

DELETE FROM example
WHERE column2 = 'N';



Databases get complicated

Customer Data NSOy,
e film_id SMALLINT * category_id TINVINT
1 country, ham.
- category_id TINYINT S+ name VARCHAR(25)
 country VARCHAR(50)
i © last_update TIMESTAMP  last_update TIMESTAMP
% last_updato TIMESTAMP 5 ~
>
-  film,_id SMALLINT
7 city_id SMALLINT i  title VARCHAR(255) ] _
ooty vaRCHARGED) | 1 § cusiomer_id SMALLINT  description TEXT ? la Ta TINYINT tor_id SMALLINT
f . nguage | " actor
@ country_id SMALLINT & storo_id TINVINT > reloase_yoar YEAR H e i o VamcABA
i  first_name
© last update TIMESTAN:’ _  first_name VARCHAR(45) 4 language id TINYINT _ i — sy
v RS L name.
@lest name VARGHARUE) < original_language id TINYINT I S N
+ address_id SMALLINT 1< < email Sl B TRYINF | Slazipdaie DUESTAM:
 address VARCHAR(50)  address_id SMALLINT  rental_ate DECIMAL(4.2) ! >
< address2 VARCHAR(50)  active BOOLEAN  length SMALLINT
| district VARCHAR(20)  create_dato DATETIME  replacement_cost DECIMALGS 2)
@ city_id SMALLINT © last_update TIMESTAMP  rating ENUM(..)
O poatal_cods VARCHAR(10) © spedial_features SET(..)
 phone VARCHAR(20) !  last_update TIMESTAMP . actor_id SMALLINT
% last_update TIMESTAMP S : film,_ i SMALLINT
> S |  last_update TIMESTAMP
| >
| 3
Customer related data |
|—— i< inventory_id MEDIUMINT
@ storo_id TINVINT AT EMALLINT
!  last_update TIMESTAMP i
T > |  description TEXT
! Movie database >
1 store_id TINVINT I
 manager_staff_id TINYINT \
 first_name VARCHAR(45) & address_id SMALLINT 1
last_name VARCHAR(45)  last_update TIMESTAMP :
% address_id SMALLINT |
% picture BLOB d —_— I
| Views
< email VARCHAR(50) |
 store_id TINYINT. T fim_list | ) nicer_but_slower_film_list | TRm E
 active BOOLEAN
 usemamo VARCHAR(16) E )
¥ rental_id INT & actor_info )
O pussord VARCHAR(AD) y———
 rental_date DATETIME
 last_update TIMESTAMP o
= } + payment_id SMALLINT & inventory_id MEDIUMINT
| @ customer_id SMALLINT @ customer_id SMALLINT ] sales_by store |
} @ staff_id TINVINT < return_date DATETIME
L — i O rental_id INT B1rHT § staff_id TINVINT ] sales_by_film_category
 amount DECIMAL(5.2) > last_update TIMESTAMP
> payment_date DATETIME > 7 staff_list ] customer list |
< last_updato TIMESTAMP e lles-——
>
Data required to run the business Special view on certain data used for appraisals



NoSQL

e “Non-SQL”

e Several Types DB
cvera o mongoDDb.
o Document Storage
o Graph

e Sacrifice structure for flexibility

e Typically scales better
o Speed
o Space




