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JavaDevs working with SQL for the first time
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Me z @lukaseder

Founder and CEOQ at Data Geekery &, ‘ < Java
Oracle Java Champion o e
Oracle ACE |
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Y

‘ ‘ SQL Is a device whose
mystery Is only exceeded by
Its power! , ,
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Why do | talk about SQL?

SQL Is the only ever successful,
mainstream, and general -
purpose 4GL (

And It Is awesome!
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https://en.wikipedia.org/wiki/Fourth-generation_programming_language

Why doesnit anyone else talk about SQL?

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0



Xl z!epftotu! bozpof ! f mt

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0



What is SQL?

What IS
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What is SQL?

SQL Is the original
microservice




What is SQL?

SQL Is the original
microservice

Just install a single stored
procedure in an Oracle XE
Instance, deploy, done.




What is SQL?

SQL Is the original
blockchain




What is SQL?

SQL Is the original

chain(n, block) (
1, standard_hash( ' Wheé, 'MD5'")
dual

n+ 1, standard hash(block, '‘MD5" )
chain h< 100

block chain
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What is SQL?

SQL Is the original
ML language




What is SQL?

SQL Is the original
ML language

linear_regr::=

We| m= | N €

-| REGR_INTERCEPT |-

REGR_COUNT I

fun =

OVER | )—){analﬂt:_claus%
—-H REGR_avaX (1) () ) fI

REGR_AVGY —
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REGR_SXX —
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REGR_SYY
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REGR_SXY
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Who thinks this is SQL?

x*

person

id = 42




Who thinks this is SQL?

(name = "EVENTS)
Event {
Long id;
String title;
Date date ;

(generator =  “increment" )
(name = "increment" , strategy = "Increment” )

Long getld () { }

( TemporalType. TIMESTAMP
(name = "EVENT_DATBH"
Date getDate () { }
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PsluijtZz@

(mappedBy = " destCustomerld ")

( FetchMode.SUBSELEQT
(

name = "customer_dealer_map ",
joinColumns = {
(name = "customer_id ", referencedColumnName = "id" )

2

inverseJoinColumns  ={
(name = "dealer id ", referencedColumnName = "id" )

}

Collection dealers;

Found at
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http://stackoverflow.com/q/17491912/521799

Think again!
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Still using

Windows 3.17

So why stick to WINDOWS,.

S I _9: 2 ? Version 3.1
B
Copyright © Microsoft Corporation 1985-1992.
&ll Rights Resexved.

Modern SQL in PostgreSQL
@MarkusWinand



This Is also SQL

--  Query from http://explainextended.com/ 2013/ 12/ 31/happy - new year - 5/
q(r, 1, rx,ix, Q) (
r:: % 0.02,10: Y 0.02,
. 0:: ,. 0 JNO
generate_series (-50, 50) i

generate_series (-60, 20) r,

r, i, abs(rx * rx +ix*ix)<= 2 X * rx - ix*ix +,
abs(rx * rx +ix*ix)<= 2 2 * rx *ix +i,g+ 1
q
rX g< 99

array to _string (array_agg (s N, ")

(
I, r, substring( t - =% @, max(g) / 10 + 1, 1)s

q
i,r
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the Mandelbrot Set
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tended.
rx , ix, g)

llexplainex

q(r,

Query from http

(

series

X

I

generate

I ERERARRARAEE

(a

array_to_string

ing(

I, r, substr
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SQL:1999 isturing complete

SQL:1999 Is
turing complete




SQL:1999 isturing complete

- 1 .
TALK ABOUT.TURING
M s§ mameyanarator.naet

Copyright (c) 2009-2018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0 HE



Seriously, what does that mean?

ANy program
can be written

In SQL!

(although, no one A that crazy)




The strength of a 4GL language

You tell the
machine WHAT,
not HOW




Which do you feel is more awesome? This?
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https://www.flickr.com/photos/procsilas/12821454664

Which do you feel is more awesome? Or this?

I
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Image credit: https://www.flickr.com/photos/ajmexico/ 3281139507 By ajmexico. License CCBY 2.0
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Xl butt!luirfl!lgspecemfn! x| u

What As t
problem with
SQL?




Xl butt!uil f! gs E2&Qifcade x| u

{(d) (
2005 - 07- 01'

'1 days' )::

‘2005 -07- 31
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XTI butt!uil f! gs E2€COBOL Codg u

Sales - File.
Sales - Rec.
End Of- Sales - File
SF Cust- Id
SF Cust- Name

SF Oil -1d.

Essential - Oll
SF Oil - Name
SF Unit - Size
SF Units - Sold
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Xi butt! uif! gs @RALLCAPSK! u

a Aleksey Shipilév 25 E

@lukaseder MAKING SQL QUERIES IN
CAPITAL LETTERS MAKES DATABASE TO
SENSE URGENCY AND RUN FASTER.

¥ 450
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SIMPLY EXPLAINED - VINTAGE EDITION

ARE YOU SURE THAT
THE "S" STANDS FOR
"STRUCTURED"?




Xt z!gf pgmf!epotu! mjy | f!

The syntax
IS awkward.
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Declarative
thinking IS
hard.




Why people should like SQL

Reporting IS
«Very easy»
with SQL.




Why people should like SQL

Bulk data
processing IS
«very easy»

with SQL.




Why people should like SQL

Ad-hoc
analytics IS

«very easy»
with SQL.




Why people should like SQL

By «very easy» |
mean hard.

Butyoud o n At
have a choice.




Winston Churchill on SQL

‘ L SQL Is the worst
form of database
guerying, except
for all the other

forms.
))




Remember this from this talk: The SQL muscle

Image credit: https://www.flickr.com/photos/flamephoenix1991/8376271918 By _DJ . License GBY SA 2.0


https://www.flickr.com/photos/flamephoenix1991/8376271918

Remember this from this talk: The SQL muscle
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This is the SQL muscle

It needs constant training
and practice
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https://www.flickr.com/photos/flamephoenix1991/8376271918

Remember this from this talk: The SQL muscle

J "r;‘ . N
Paga . &,'

Image credit: https://www.flickr.com/photos/mikecogh/6684205707 By Michael Coghlan. License CEBY SA 2.0



https://www.flickr.com/photos/mikecogh/6684205707

Remember this from this talk: The SQL muscle

4 \-
o

~ AK.A. the
FactoryBodyBuilderProxyBeanDelegateComponent

. '.-.‘jr;‘ 7‘ "_'
Paga . &,'

Image credit: https://www.flickr.com/photos/mikecogh/6684205707 By Michael Coghlan. License CEBY SA 2.0



https://www.flickr.com/photos/mikecogh/6684205707

Enough bla bla

What you came
here for...




10 SQL tricks to convince you SQL Is awesome

1.
2.
3.
4.
D.
6.
/.
8.
9.

Everything Is a table

Data generation with recursive SQL

Running total calculations

~inding the length of a series

Finding the largest series with no gaps

The subset sum problem with SQL

Capping a running total

Time series pattern recognition

Pivoting and unpivoting

10Abusi ng XML and JSON (d
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10 SQL tricks to convince you SQL Is awesome
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Are you really ready?

This presentation
has roughly 5713

slides of SQL
awesomeness!




Tgf bl joh!pg!tmjeft ;! Mf
Ada Lovelace




Speaking of slides: Lets thank our patron saint
Ada Lovelace

Without her, instead of writing
SQL, we would all be writing
Powerpoint or something



1. Everything is a table
Most of you know this:

x*

person




1. Everything is a table
Most of you know this:

x*

/person




1. Everything is a table

Most of you know this:

SELECT*

~RONperson




1. Everything is a table

Most of you also know this;:

person
-- "derived table"
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1. Everything is a table

But did you know this?

a b
integer text

1l &

(

--  "values constructor"
(1, 'a' ), (2, 'b' )
) t(a, b) -- "derived column list"
7281 server mm )
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1. Everything Is a table
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1. Everything is a table

But did you know this?

a b
integer text

1l &

ORACLE
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1. Everything is a table

Or this?

substring
text

*

substring( ' abcde', 2, 3)

@l rostgresal
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1. Everything Is a table2 Compare it to Java 8

TABLE . Stream<Tuple<..>>
SELECT : map()

DISTINCT . distinct()

JOIN . flatMap()

WHERE / HAVING : filter()
GROUP BY . collect()
ORDER BY . sorted()
UNION ALL : concat()

See:

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0


http://blog.jooq.org/2015/08/13/common-sql-clauses-and-their-equivalents-in-java-8-streams/

1. Everything Is a table2 Compare it to Java 8

Better Streams:
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https://github.com/jOOQ/jOOL

1. Everything is a table2 Compare it to Java 8

Seq.seq (persons)
.collect(
count(),
max(Person:. getAge),
min(Person:: getHeight ),
avg(Person:: getWeight )

);
Il (3, Optional[35],
// Optional[1.69], Optional[70.0])
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2. Data Generation with Recursive SQL

Common Table Expressions

The only way to declare
variables in SQL




2. Data Generation with Recursive SQL

-- Table variables

t1(vl, v2) (
t2(wl, w2) (
vli*2,v2*2

vl v2 wl wl
integer integer| integer integer

- - 1
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2. Data Generation with Recursive SQL

t(v) (
1 -- Seed Row

v+ 1 -- Recursion
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5 D 2. Data Generation with Recursive SQL

t(v) AS (

-- Seed Row

v + 1 -- Recursion

Copyright (c) 2009-2016 by Data Geekery GrbH. Slides licensed under CC BY SA 3.0
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t(v)
-- Seed Row

V + 1 -- Recursion

Copyright (c) 2009-2016 by Data Geekery GmbH. Shdes licensed under CC BY SA 3.0
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2.D

t(v) AS (

Seed Row

v + 1 -- Recursion

Copyright () 2009-2016 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0
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2.D

t(v) (
1 -- Seed Row

vV + 1 -- Recursion

t
redits for this lame Powerpoint joke:
V
t

1Al II]]

Iq.

e

<

Copyright () 2009-2016 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0
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2. Data Generation with Recursive SQL

t(v) (

-- Seed Row

- Recursion
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2. Data Generation with Recursive SQL
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2. Data Generation with Recursive SQL

ORACLE

=- b
Hi
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rx , ix, g)

llexplainex
I,

q(r,

Query from http

% 0.02,

(- 50, 50)

_series

r, generate

D)

series

generate

iX

IX *

X * rx

2
2

iX) <=

IX *

abs(rx * rx +

abs(rx * rx +ix*ix)<

g<99

(array_agg (s

array_to_string

+*#% @, max(g) / 10

I, r, substring(

)
| @
| @
) @
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2. Data Generation with Recursive SQL

Applications:

1. Iterate from 1 to 10
2. Generate all dates in July 2016
3. Generating graphs (stay tuned!)
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3. Running total calculations

What Is a running total?

Ask your project manager to give
you a crash course about the
awesome Microsoft Excel!
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3. Running total calculations

SUMME M S A~
- A B C D
What IS a run' 1 | value_date amount balance
2 | 17.03.2014 15.87  13222.45
3 | 16.03.2014 -33.14] _ 13206.58
_ 4| 16.03.2014 -93.77|=C3-B3 |
Ask your prOJE 5 | 13.03.2014 10.65  13333.49
6 | 11.03.2014 19.16  13322.84
yOU a CraSh C(7  11.03.2014 -59.25  13303.68
. | 8 | 1..03.2014 94.86  13362.93
awesome M|C g | 10.03.2014 80.42 13268
10| 10.03.2014 38.43
09.03.2014 -4.41
12| 08.03.2014 80.45 X
13| 07.03.2014 -56.45
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3. Running total calculations

But first, a little theory about
window functions

There was SQL before window
functions and there was SQL after
window functions.
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3. Running total calculations

What are window functions?

Aggregations / rankings on a subset of
rows relative to the current row being
-- transformed by SELECT

function(...) (

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0
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3. Running total calculations

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0

1 ALIEN CENTER

2| IRON MOON

3 EWAI HOMEWARD

4 LABYRINTH LERGUE

5 RIDGEMONT SUBMARINE
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3. Running total calculations

1 DIVORCE SHINING
2 DOWNHILL ENOUGH
J|HALLOWEEN NUTS
4 HREWOVER GRILRXEY
5 HAWH CHILL

6 SHINGHAT TYCOON
7 SUSFECTS QUILLS
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3. Running total calculations

2 |DOWNHILL ENCUGH
FHALLOWEEN HUTS

S|HAWE CHILL
o |SHANGHATL TYCOON
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3. Running total calculations

1 DIVORCE SHINING
2 |[DOWNHILL ENOUGH
3|HALLOWEEN NUTS
4 [HANOVER GALAXY

T|SUSEFECTS (QUILLS
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3. Running total calculations

row_number( )

1/ DIVORCE SHINING
2 DOWNHILL ENOUGH
3 HALLOWEEN NUTS
HANOVER GALAXY
5 HAWK CHILL
6 SHANGHAI TYCOON
7 SUSEECTS QUILLS
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Let this settle a bit

i

Image credit: https://www.flickr.com/photos/epler/482921404 By Jim Epler. License C@BY 2.0



https://www.flickr.com/photos/epler/482921404

Let this settle a bit

—r—

{

Window functions are
aggregations / rankings on a
subset of rows relative to the
current row being transformed by

SELECT

o
kS



https://www.flickr.com/photos/epler/482921404

3. Running total calculations

This Is the data in the database table

ID | VALUE_DATE | AMOUNT |

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0
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3. Running total calculations

This I1s what we want to calculate

ID | VALUE_DATE | AMOUNT | BALANCE |

2014-03- 18 : 19985.81
2014-03- 16 : 19886.64
2014-03- 16 : 19815.20
2014-03- 16 : 19909.80
2014-03- 15 : 19916.76
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3. Running total calculations

This Is how we calculate it

ID | VALUE_DATE | AMOUNT |

-03-18 -(99.17)
-03-16  -(71.44)
-03-16 -(-94.60)
-03-16| -6.96 |
-03-15| -65.95 |

Copyright (c) 2009-2018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0

BALANCE |
|
+19985.81 |
19886.64 |
19815.20 |
=19909.80 |
19916.76 |
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SUNIt.amount ) OVER(
PARTITIONBY t.account id
ORDERBY t.value date DESC

t.id DESC
ROWSETWEENNBOUND ECEDING
AND 1 PRECEDING
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SUNIt.amount ) OVER(
PARTITION BY t.account id
ORDERBY t.value date DESC

t.id DESC
ROWSETWEENNBOUND ECEDING
AND 1 PRECEDING
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SUNIt.amount ) OVER(
PARTITION BY t.account id
ORDERBY t.value date DESC

t.id DESC
ROWSETWEENNBOUND ECEDING
AND 1 PRECEDING
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BL.
a6



SUNIt.amount ) OVER(
PARTITION BY t.account id
ORDERBY t.value date DESC

t.id DESC
ROWBETWEENNBOUNDHEERECEDING
AND 1 PRECEDING

Copyright (c) 2009-2018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0
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Now we have the tool set.

Remember these two advanced
SQL features:

1. (Recursive) common table
expressions

2. Window functions
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Now we have the tool set. Are you ready?

How to draw an owl & ;
s 4
e (AT
I 2 Vo {
\ K 7,

Ay
s (‘ SFRe ad - ; 2%
N R o #f 20

- ,\.. 4

1. Draw some circles 2. Draw the rest of the f
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Experience Comes with practlce'
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4. Finding the largest series with no gaps

stackoverflow

® Fanatic Visit the site each day for 100 consecutive days.

e Enthusiast Visit the site each day for 30 consecutive days.
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4. Finding the largest series with no gaps

stackoverflow

e Enthusiast Visit the site each day for 30 consecutive days.

® Fanatic Visit the site each day for 100 consecutive days.

B38281319 038280e 336491 e 13619406
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4. Finding the largest series with no gaps

LOGIN_TIME |

- 03-18 05:37:13
-03-16 08:31:47
-03-16 06:11:17
- 03- 16 05:59:33
-03-1511:17:28
-03-15 10:00:11
-03-1507:45:27
-03-1507:42:19
- 03- 14 09:38:12
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4. Finding the largest series with no gaps

| LOGIN DATE |

|
2014 -03- 18|

2014 -03- 16 |
2014 -03- 15|
2014 -03- 14|




4. Finding the largest series with no gaps

cast( login_time login_date
logins
user id =: user_id
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4. Finding the largest series with no gaps

| LOGIN_DATE | RN |

| - |
| 2014 -03-18| 4|

2014 -03-16| 3|
2014 -03-15] 2|
12014 -03-14| 1|




4. Finding the largest series with no gaps

Still easy...

login_date
row_number() login_date )
login_dates

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0
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4. Finding the largest series with no gaps

Now, what happens if we subtract...?

login_date -
row_number() login_date )
login_dates

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0
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4. Finding the largest series with no gaps

LOGIN_DATE | RN | GRP

2014 -03-18
2014 -03-16
2014 -03-15
2014 -03-14

BAL.
aa
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| M14 -03-18| 42014 -03-14|
| 2014 -03-16| 3|2014  -03-13|

Gap here

=- b
HL
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4. Finding the largest series with no gaps

Much row humber



4. Finding the largest series with no gaps

Easy explanation:

1. ROW_NUMBER() never has gaps
2. Our data, however, does
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4. Finding the largest series with no gaps

So, just group by this difference!

min( login_date ), max( login_date ),
max(login_date ) -
min( login_date )+ 1 length
login_date groups
grp
length
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4. Finding the largest series with no gaps

MIN  |MAX  |LENGTH |

2014 -03-14|2014 -03-16 |
2014 -03-18 2014 -03-18]|
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4. Finding the largest series with no gaps

login_dates
cast( login_time } login_date
logins user_id =: user_id
)

login_date_groups (

login_date
login_date - row_number() login_date ) grp
login_dates

)

min( login_date ), max( login_date ),
max(login_date ) - min(login_date )+ 1 length
login_date groups
grp
length
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4. Finding the largest series with no gaps

Jrabibitosan met h o

(Japanese: thetraveler)

by Aketl Jyuuzou




-

*
-
-
-
-
.
.
.
.
.
-
.
.
-
.
.
.
-
»
»
.
»
.

Memetegede. com
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5. Finding the length of a series

ID | VALUE_DATE | AMOUNT |
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5. Finding the length of a series

ID | VALUE_DATE | AMOUNT | LENGTH |

P FPDNDNWWWDNDN

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0

BAL.
aa



5. Finding the length of a series

ID | VALUE_DATE | AMOUNT | LENGTH |

R FPNNOWWWNIDND
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5. Finding the length of a series

ID | VALUE_DATE | AMOUNT | LENGTH |

P PDNDNOOWOWOWNDN
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5. Finding the length of a series

ID | VALUE_DATE | AMOUNT | LENGTH |

2014-03- 18
2014-03- 16
2014-03- 16
2014-03- 16
2014-03- 15
2014-03- 15
2014-03- 15
2014-03- 15
2014-03- 14

P FPINNWWWDNDN
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5. Finding the length of a series

ID | VALUE_DATE | AMOUNT | LENGTH |

R EDNDNWOWWWDNDN
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5. Finding the length of a series

ID | VALUE_DATE | AMOUNT | LENGTH |

P RPN OWWOWDNDN
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5. Finding the length of a series

ID |AMOUNT|  SIGN|RN |
== |

e e e S e e N N
©oO~NOUNMWNLER
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5. Finding the length of a series

Id, amount,

sign(amount)
row_number()

(

trx
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5. Finding the length of a series

ID |AMOUNT|  SIGN|RN|LO|HI|
e P

e e e S e e N N
©oO~NOUNMWNLER

BAL.
aa
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5. Finding the length of a series

ID | AMOUNT|  SIGN|RN|LO|HI|

[ ree | eeme | e ]
1]

P RPRRPRRPRERPRERPRPEPPR
©oO~NOOUAWNPRE

BL.
aa
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5. Finding the length of a series

ID |AMOUNT|  SIGN|RN|LO | HI|
Bl e

1]

W

1
P RPRRPRRPPREPRERPRR

O©CooO~NOO B DN

BL.
aa
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5. Finding the length of a series

ID |AMOUNT|  SIGN|RN|LO|HI|
Bl e

P RRPRPRPRRPRERR
© O~NO U WNPR
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5. Finding the length of a series

ID |AMOUNT|  SIGN|RN|LO|HI|
Bl e

RPRRPRPRPRPRERPREPPR
OO ~NOoO U~ WNPR

BL.
aa
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5. Finding the length of a series

ID | AMOUNT|  SIGN|RN|LO|HI|

|
P RrRPRRPRPRPRPPRPPR
© 00 ~NOoO U~ WNLER

BL.
aa
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5. Finding the length of a series

lag v lead
integer| integer integer

LEAD() and LAG() "

lag(v)
\Z
lead(V) (

(
) (V)

(1), ), (3), (4)
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5. Finding the length of a series

lag(sign)
(

n
lead(sign)
(

'
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5. Finding the length of a series

--  With NULL handling...
trx .%,

coalesce(lag(sign)
( id

n [0}
coalesce(lead(sign)

( id )

1 hi,
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5. Finding the length of a series

ID | AMOUNT|  SIGN|RN|LO|HI|

P B
2

e e e S e e N N
©oO~NOUNMWNLER
© WO WWWLER R
© 00 ~N =~ U UlUlN

BAL.
aa
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5. Finding the length of a series

ID | AMOUNT|  SIGN|RN|LO|HI|

[ ree | eemn | e ]
2

P RPRRPRRPRERPRERPRPEPPR
©oO~NOOUAWNPRE
© OO WWwWEPRP
© 00 ~N~NUOOTN

BL.
aa
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5. Finding the length of a series

ID |AMOUNT|  SIGN|RN|LO|HI|

B e
2

1
P RPRRPRRPPREPRERPRR

O©CooO~NOO B DN
© 0O WWWWHr Pk
© 00 NN O1 01 O1 O

BL.
aa
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5. Finding the length of a series

ID | AMOUNT|  SIGN|RN|LO|HI|

B e
2

P RRPRPRPRRPRERR
© O~NO U WNPR
© 0O WWWERPRE
© oo~N~N OO N
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5. Finding the length of a series

ID | AMOUNT|  SIGN|RN|LO|HI|

B e
2

RPRRPRPRPRPRERPREPPR
OO ~NOoO U~ WNPR
OO WWWER
O N~ UlololN
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5. Finding the length of a series

ID | AMOUNT|  SIGN|RN|LO|HI|

B e
2

P RrRPRRPRPRPRPPRPPR
© 00 ~NOoO U~ WNLER
© 00O O WWWE Rk
© 00 N~ UlululN

BL.
aa
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5. Finding the length of a series

trx .*,
last_value

first_value

Copyright (c) 2009-2018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0 HE



5. Finding the length of a series

--  With NULL handling...
trx %,

coalesce( last value (lo)
id

))\Virn )

coalesce( first value (hi)
id

ORACLE]

=- b
Hi
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5. Finding the length of a series

ID |AMOUNT|  SIGN|RN|LO|HI|

B
1]

1
P RPRRPRRPPREPRERPRR

| 2
3!|TEII

O©CooO~NOO B DN

BL.
aa
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5. Finding the length of a series

ID |AMOUNT|  SIGN|RN|LO | HI|
Bl e
1] |
| 2]

1
P RPRRPRRPPREPRERPRR

O©CooO~NOO B DN

BL.
aa
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5. Finding the length of a series

Trivial last step

trx .*,
1+h - lo
trx
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5. Finding the length of a series

ID | AMOUNT|  SIGN|RN|LO|HI|

P B
2

e e e S e e N N
©oO~NOUNMWNLER
© WO WWWLER R
© 00 ~N =~ U UlUlN

BAL.
aa
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5. Finding the length of a series

trx1(id, amount, sign, rn) (
id, amount, sign(amount), row_number()
trx

)s
trx2(id, amount, sign, rn, lo, hi)
trx1.%,
coalesce(lag(sign)
rn :
coalesce(lead(sign)

m

)

trx2.*, 1
- last_value

+ first_value

trx2
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i = i

4 > L4

Image credit: https://www.flickr.com/photos/ekilby/8045769337/ By Eric Kilby. License CEBY SA 2.0

’ - 'y


https://www.flickr.com/photos/ekilby/8045769337/

6. The subset sum problem with SQL

What Is the subset sum problem?

Explanation;

(canno t include comic for -BY3ANGustltou an.actlRllcermensreal offefiogh ANt use CC

Boring explanation:
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https://xkcd.com/287
https://en.wikipedia.org/wiki/Subset_sum_problem

6. The subset sum problem with SQL

For each of these...

ID | TOTAL |
1| 25150
2 | 19800
3| 27511
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6. The subset sum problem with SQL

For each of these...

... find the closest
sum from these...

ID | TOTAL | ID | ITEM|

|

|

1| 25150 |
2 | 19800 el

i

|

3| 27511 521

5221 |
812 |

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0

BAL.
aa



6. The subset sum problem with SQL

Desired result:

TOTAL| BEST | CALCULATION

/7120 + 8150 + 9051 + 812
1220 + 12515 + 5221 + 812
8150 + 8255 + 9051 + 1220 + 812
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6. The subset sum problem with SQL

Let As | mpl ement t
possible, exponential algorithm

O(2\N)
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6. The subset sum problem with SQL

There are 2Nsubsets and we need
to sum at most N elements.

O(2\N)
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6. The subset sum problem with SQL

-- All the possible 2 N"sums
sums(sum, max_id, calc ) (...)

- &ET A OEA AAOO OOI DAO 24/

totals.total :
something_something (total - sum) best,
something_something (total - sum) calc

draw the rest of the  *bleep* owl
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https://www.flickr.com/photos/12023825@N04/2898021822

6. The subset sum problem with SQL

What are the possible sums?

All the single - item sums

|ID | ITEM |

1] 7120 | SUMS(1:10)
2| 8150 |
3| 8255 |
4| 9051 |

6| 12515 |
7| 13555 |
8| 5221 |
9| 812

|
|
|
|
| 5| 1220
|
|
|
|
| 10| 6562 |

BAL.
aa
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6. The subset sum problem with SQL

What are the possible sums?

All the single - item sums

|ID | ITEM |

{7120 } x SUMS(2:10)
2| 8150 |
3| 8255 |
4| 9051 |
5| 1220 |
6| 12515 |
7| 13555 |
8| 5221 |
9| 812
10| 6562 |
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6. The subset sum problem with SQL

What are the possible sums?

All the single - item sums

|ID | ITEM |
{7120 + 8150 } x SUMS(3:10)

3| 8255 |
4| 9051 |
5| 1220 |
6| 12515 |
7| 13555 |
8| 5221 |
9| 812

10 | 6562 |
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6. The subset sum problem with SQL

What are the possible sums?

All the single - item sums cStack 2

|ID | ITEM |

{ 7120 + 1220 } x SUMS( 6:10)

6| 12515 |
7| 13555 |
8| 5221 |
9| 812
10| 6562 |
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6. The subset sum problem with SQL

What are the possible sums?

All the single - item sums

|ID | ITEM | IN_THE_SET |

{7120 + 1220 } x SUMS(6:10)

6| 12515 |
7| 13555 |
8| 5221 |
9| 812
10| 6562 |
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-- All the possible 2 N sums
sums(sum, id, calc )

-- First iteration
item, id, to_char (item)
items
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-- All the possible 2 N sums
sums(sum, id, calc )

-- First iteration
item, id, to_char (item)
items

-- Recursion

item + sum,
items.id,
calc || '+ || item
sums items sums.id < items.id
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-- All the possible 2N sums
sums(sum, id, calc )

-- First iteration
item, id, to_char (item)
items

-- Recursion

item + sum,
items.id,
calc || '+ || item
sums JOIN items ONsums.id < items.id
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-- All the possible 2 N sums
sums(sum, id, calc )

--  First iteration
litem, id, to_char (item)
items

-- Recursion

item + sum,
ltems.id,
calc || '+ || item
sums items sums.id < items.id
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-- All the possible 2 N sums
sums(sum, id, calc )

-- First iteration
item, id, to_char (item)
items

-- Recursion

item + sum,
items.id,
calc || '+ || item
sums items sums.id < items.id

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0

AL.
aa



-- All the possible 2 N sums
sums(sum, id, calc )

--  First iteration
item, id, to_char (item)
items

-- Recursion

item + sum,
items.id,
calc || '+° || item
sums items sums.id < items.id
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6. The subset sum problem with SQL

For each of these...

... find the closest
sum from these...

| ID | TOTAL | 1D | ITEM |

1| 7120 |
2| 8150 |
3| 8255 |
4| 9051 |

| 25150 |

7| 13555 |
8| 5221 |
9| 812
10| 6562 |

| 27511 |

|
|
I
| 19800 | | 61255
i
|

AL.
aa
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6. The subset sum problem with SQL

-- All the possible 2 N"sums
sums(sum, max_id, calc ) (...)

- &ET A OEA AAOO OOi

totals.id,
totals.total :
min(abs(total - sum)) best_diff

totals
S
totals.id, totals.total
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6. The subset sum problem with SQL

-- All the possible 2 N“sums
sums(sum, max_id, calc ) (...)

- &ET A OEA AAOO O0OIi

totals.id,
totals.total ,
min(abs(total - sum)) best_diff
~ROMotals
CROSS JOINsums
totals.id, totals.total

|} BEST_DIFF
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Whatis this CROSS JOIN?

R X

Ranks = {A, K, Q, J, 10, 9, 8, 7, 6, 5, 4, 3, 2}
Suits={ , , , }

Ranks x Suits = {
(A ) (A ) (A ) (A :QZEQ;f@gfiQQ;LQQ..Q‘Q..‘QQ;LQQ.‘Q
’ ’ ’ ’ ’ ) ’ v vooaa aTa ae S0 44
(K ) AR I LT I MR
] 1 ") AR 2L AL CR1 L AL N HEL 2 K B SR M AR (D) \,.v**;; ‘;
: AP SRl | ;;%; a .
(2 ) (2 ) (2 ) (2 DA A2 A AL YA AL 2 A cA A tAAr A a: a%Ar Ear (A timas s T
’ ’ ’ ’ ’ ’ ’ -t 7
1.1.:;.;.Z:‘.y..y.:;.r..y.iE.y..y.;;.y..yn:.y.:.:;.y.:.; Cgal \wi fapon? fowrk & 4
} * L2 & TP -x--x- i-?"' ii ‘.\:‘E % Sl &
S L R S8 R "P*'v-x--r*"l-'r* 'r*-k r":ﬂ;\”-};; :
C 0 T 0 U0 00 e 0 e 0l e 0l e 08 e 000,00 leEe LoD gt b
N ¢ 4o e 0:0 I ::gﬂé g?g,' N
R ETE R R R R TR R TR R a2 Lﬂ':§%§"§!m$" '

By Trainler - Own work, CC BY 3.0,
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https://commons.wikimedia.org/w/index.php?curid=7104281

6. The subset sum problem with SQL

29150 251337120 + 8150 + 39051 + 212

19800 19768 1220 + 12515 + 5221 + E12
totals.id, 27511 27488 8150 + 8255 + 9051 + 1220 + 812
totals.total
min (sum)

abs(total - sum)

) best,
min ( calc )

abs(total - sum)

calc
totals
sums
totals.id, totals.total
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6. The subset sum problem with SQL

25133 7120 + 8150 + 9051 + 812
197638 1220 + 12515 + 3221 + 812

27488 8150 + 8255 + 9051 + 1220 + 212

totals.id,

totals.total :
first_value (sum)
first_value (calc)

totals
sums
W AS (
totals.id, totals.tota
abs(total - sum
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sums(sum, id, calc ) (
item, id, to_char (item) items

item + sum, items.id, calc || '+° || item
sums items sums.id < items.id

totals.id,
totals.total
min (sum)
abs(total - sum)
) best,
min ( calc )
abs(total - sum)
) calc
totals
sums
totals.id, totals.total
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Excellent!




/. Capping a running total

The running total
must not be <0




/. Capping a running total

DATE | AMOUNT |

2012 -01-01
2012 -02-01
2012 -03-01
2012 -04-01| -20000 |
2012 -05-01| 900 |

2012 -06-01| 3900 |

2012 -07-01 - 2600
2012 -08-01 - 2600
2012 -09-01| 2100
2012 -10-01 - 2400
2012 -11-01| 1100
2012 -12-01] 1300
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/. Capping a running total

DATE | AMOUNT | TOTAL |

2012 -01-01
2012 -02-01
2012 -03-01
2012 -04-01| -20000 |
2012 -05-01| 900 |

2012 -06-01| 3900 |

2012 -07-01 - 2600
2012 -08-01 - 2600
2012 -09-01| 2100
2012 -10-01 - 2400
2012 -11-01| 1100
2012 -12-01] 1300
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/. Capping a running total

DATE

2012-01-01
2012-02-01
2012-03-01
2012-04-01
2012-05-01
2012- 06-01
2012-07-01
2012-08-01
2012-09-01
2012-10-01
2012-11-01
2012-12-01
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TOTAL |

GREATESTY
GREATESTY
GREATESTY

GREATESTY
GREATEST
GREATESTY
GREATEST)

GREATEST
GREATEST)
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/. Capping a running total

|DATE | AMOUNT | A B c D

---------------- 1 | value date amount balance
| 2012 -01-01 | 17.03.2014. 15.87  13222.45
| 2012 - 02-01 | 16.03.2014 -33.14]  13206.58

| 2012 -03-01 | 16.03.2014 -93.77|=C3-B3 I
| 2012 - 04-01 | 5 | 13.03.2014 10.65  13333.49
| 2012 -05-01 | 6 | 11.03.2014 19.16  13322.84
| 2012 - 06- 01 | 7 | 11.03.2014 -59.25  13303.68
g | 11.03.2014 94.86  13362.93

| 2012 -07-01 |
| 2012 -08-01 | 10.03.2014
12012 -10-01 0905201
|2012 -10-01| Diﬂiﬂﬂd
| o | 07.03.2014
| 2012 -12-01 |

20.42
35.43
-4.41
80.45
-56.45

1326
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/. Capping a running total

Reactive
programming!




/. Capping a running total

How to do It?
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/. Capping a running total

How to do It?

1. Window functions?
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/. Capping a running total

How to do It?

11— Window functions?
Probably not possible

2. Recursive SQL?
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/. Capping a running total

How to do it?

Probably not possible
2—Recursive SQL?

Not geeky enough
3. Obscure, vendor-specific SQL?
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/. Capping a running total

How to do It?

11— Window functions?
Probably not possible

2 Recursive- SQL?
Not geeky enough

3. Obscure, vendor-specific SQL?

Jackpot.
Someone else will maintain It.
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/. Capping a running total
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/. Capping a running total

Oracle MODEL: Spreadsheet SQL!

some _table

Put this after any table

ORACLE
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/. Capping a running total

Oracle MODEL: Spreadsheet SQL!

some _table

- Or also

ORACLE
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/. Capping a running total

Oracle MODEL clause

-- The spreadsheet dimensions

-- The spreadsheet cell type

-- The spreadsheet formulas

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0
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/. Capping a running total

Oracle MODEL clause

-- The spreadsheet dimensions
DIMENSION BY...

-- The spreadsheet cell type

-- The spreadsheet formulas

ORACLE

- N
HL
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/. Capping a running total

Oracle MODEL clause

-- The spreadsheet dimensions

-- The spreadsheet cell type
MEASURES.

-- The spreadsheet formulas

ORACLE
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/. Capping a running total

Oracle MODEL clause

-- The spreadsheet dimensions
-- The spreadsheet cell type

-- The spreadsheet formulas
RULES...
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ORACLE

BL.

ad



/. Capping a running total

date, amount, 0] total
amounts

-- Prepare the data
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/. Capping a running total

date, amount, O total
amounts

(row_number() ( date) n)

Individually enumerate each row with a row number
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/. Capping a running total

date, amount, O total
amounts

(row_number()

(date, amount, total)

Each «cell» contains these three values
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/. Capping a running total

date, amount, O total
amounts

(row_number()
(date, amount, total)
(
total[any] = greatest(O,
totallcv( rn) - 1] +amount[cv( rn)])

-- «simple» rule based on cv(rn) (cv = current value)
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/. Capping a running total

date, amount, O total
amounts

(row_number() date) n)
(date, amount, total)
(
total[any] = greatest(O, --  Getting NULLSs right
coalesce(total[cv( rm) - 1], 0) + amount[cv( m)j)

-- «simple» rule based on cv(rn) (cv = current value)
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/. Capping a running total
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/. Capping a running total

How to do It In
PostgreSQL?

'&ﬁlﬂustgref-z-: )




/. Capping a running total
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/. Capping a running total

'{?— AltaVista HOME - Netscape
File Edit View Go Communicator Help

I - T S S - S T

Back Forward  Reload Home Search Netscape  Print Security

. " Bookmarks & Location: Ihﬁp:;’j'ww.altavista com/ - I
s
i The most powerful and useful guide to the Net October 23, 1999 PDT
pnne On : My AltaVista Shopping.com Zip2.com |
@) i . Help
Ask AltaVista® a question. Or enter a few words in |any language | P
prieed Wl Macgs Wl W Search tip:
a' E: Search | use image search —

Example: When precisely will the new millennium begin?

ALTAVISTA CHANNELS - My AltaVista - Finance - Travel - Shopping - Careers - Health - News -
Entertainment

FREE INTERNET ACCESS - Download Now M - Support USEFUL TOOLS -Family Filter - Translation

- Yellow Pages - People Finder - Maps - Usenst - Check Ema

DIRECTORY ALTAVISTA HIGHLIGHTS TRY THESE

Automotive POWER SEARCH Ll a2 0

Business & Finance » BIG changes coming to AltaVista 10125 Ir:[ Search for Halloween in
inside! images =

~ Eoinile o Bl ol o cmom = —

Mamrmittare B Intarnat

o == Document: Done R D 2P @ N2

'&?ﬁlﬂustgref-;-: )

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0




/. Capping a running total
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/. Capping a running total

Read the whitepaper
for more detalls:

(Google «Oracle MODEL Whitepaper»)



http://www.oracle.com/technetwork/middleware/bi-foundation/10gr1-twp-bi-dw-sqlmodel-131067.pdf

/. Capping a running total

Extra credit:

After this talk, do tricks
#2 - #6 with MODEL!

@ . )d w(

)H

N




8. Time series pattern recognition

ID | VALUE_DATE | AMOUNT | LEN

2014-03- 18
2014-03- 16
2014-03- 16
2014-03- 16
2014-03- 15
2014-03- 15
2014-03- 15
2014-03- 15
2014-03-14

P WWwhkrbhhsrhPRE
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8. Time series pattern recognition

ID | VALUE_DATE | AMOUNT|  LEN | TRIGGER

P WWwhkrbhhsrhPRE
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8. Time series pattern recognition

ID | VALUE_DATE | AMOUNT|  LEN | TRIGGER

= W wwhrsbs,BSsDbDE
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8. Time series pattern recognition

Trigger on the 3™
repetition of an event If
the event occurs more
than 3 times.




8. Time series pattern recognition

How to do It?

11— Window functions?
Probably not possible

2 Recursive- SQL?
Not geeky enough

3. Obscure, vendor-specific SQL?

Jackpot.
Someone else will maintain It.
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8. Time series pattern recognition

Oracle 12c MATCH RECOGNIZE!

some _table

Put this after any table to pattern

OEA OAAI ARO Al T OAT OO
()

ORACLE
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8. Time series pattern recognition

*

series

-- Pattern matching is done in this order

ORACLE
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8. Time series pattern recognition

*

series

-- These are the columns produced by matches

ORACLE
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8. Time series pattern recognition

*

series

A short specification of what rows are
returned from each match

ORACLE
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8. Time series pattern recognition

*

series

(...)

-- «Regular expressions» of events to match

ORACLE
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8. Time series pattern recognition

*

series

(...)

-- The definitions of «what Is an event»

ORACLE
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8. Time series pattern recognition

Ready?
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8. Time series pattern recognition

ID | VALUE_DATE | AMOUNT | TRIGGER
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8. Time series pattern recognition

VALUE_DATE

* 2014-03-18
2014-03-16

. 2014-03-16
Serles 2014-03-16
2014-03-15

2014-03-15

2014-03-15

2014-03-15

ORDER BMd 2014-03-14

(...)

ORACLE
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8. Time series pattern recognition

ID | VALUE_DATE | AMOUNT | TRIGGER

| 9997 | 2014-03-18 | + 99.17
| 9981 | 2014-03-16 | - 71.44

*

. | 9979 | 2014-83-16 | - 94.60 X
series | 9977 | 2014-83-16 | - 6.96

| 9964 | 2014-03-15 | + 15.13
| 9962 | 2014-03-15 | + 17.47
| 9960 | 2014-83-15 | + 3.55
| 9959 | 2014-03-14 | - 32.00 |

I
I
|
|
| 9971 | 2014-83-15 | - 65.95 |
|
|
|

id
VIEASURECclassifier() AS trg
ALL ROWS PER MATCH

(...)

ORACLE
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8. Time series pattern recognition

VALUE_DATE

* 2014-03-18
2014-03-16

. 2014-03-16
Serles 2014-03-16
2014-03-15

2014-03-15

2014-03-15

. 2014-03-15

Id 2014-03-14

classifier()

PATTERNS (R X R+)?)

ORACLE
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8. Time series pattern recognition

ID | VALUE_DATE | AMOUNT | TRIGGER

|------ |------------ [--------- [--------
* | 9997 | 2014-03-18 | + 99.17 |
| 9981 | 2014-03-16 | - 71.44 |

. | 9979 | 2014-03-16 | - 94.60 | X
series | 9977 | 2014-03-16 | - 6.96 |
| 9971 | 2014-83-15 | - 65.95 |
| 9964 | 2014-03-15 | + 15.13 |
( | 9962 | 2014-03-15 | + 17.47 |
) | 9960 | 2014-83-15 | + 3.55 |
|(j | 9959 | 2014-03-14 | - 32.00 |

classifier()

(S (R X R+)?)

R AS sign( R.amount) = prev (sign( R.amount)),
X AS sign( X.amount) = prev (sign( X.amount))

ORACLE
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8. Time series pattern recognition

ID | VALUE_DATE | AMOUNT | TRIGGER

|------ |------------ [--------- [--------
* | 9997 | 2014-03-18 | + 99.17 |
| 9981 | 2014-03-16 | - 71.44 |

. | 9979 | 2014-03-16 | - 94.60 | X
series | 9977 | 2014-03-16 | - 6.96 |
| 9971 | 2014-83-15 | - 65.95 |
| 9964 | 2014-03-15 | + 15.13 |
( | 9962 | 2014-03-15 | + 17.47 |
) | 9960 | 2014-83-15 | + 3.55 |
|(j | 9959 | 2014-03-14 | - 32.00 |

SESSIE)

(S (R XR+)?)

sign( R.amount) = prev (sign( R.amount)),
sign( X.amount) = prev (sign( X.amount))

ORACLE
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8. Time series pattern recognition

(S (R XR+)?)

ID | VALUE_DATE | AMOU

LOnNOLmmAOoXAOTOW
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8. Time series pattern recognition

OnuLnmmaoaXAOTW

AL.
aa
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8. Time series pattern recognition

Voo uwwmwaoXIOTW

AL.
ad
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8. Time series pattern recognition

VO nmwuomaoXAOn
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8. Time series pattern recognition

id, value date , amount,
trg |Xl IXl
series

(
id
classifier()

(S (R X R+)?)

sign( R.amount) = prev (sign( R.amount)),
sign( X.amount) = prev (sign( X.amount))

ORACLE
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8. Time series pattern recognition

ID | VALUE_DATE | AMOUNT|  TRG |
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TAKEIMY MONEY



/. Capping a running total

How to do It In
PostgreSQL?

'&ﬁlﬂustgref-z-: )




/. Capping a running total

How to do It In
PostgreSQL?

Not yet z But itA a SQL2016 standard!

'&ﬁlﬂustgref-z-: )




8. Time series pattern recognition

Read the whitepaper
for more detalls:

(Google «Oracle MATCH_RECOGNIZE Whitepaper»)



http://www.oracle.com/ocom/groups/public/@otn/documents/webcontent/1965433.pdf

8. Time series pattern recognition

Extra credit:

After this talk, do tricks #2 -
#7 with MATCH RECOGNIZE!

we( I3 q




8. Time series pattern recognition (not kidding)

.:,'E 0% 0 9 Rate This
Hi Lukas,

Great approach (use Java *and* SQL) and article.

On 4., users of Oracle 12c can leverage the MATCH_RECOGNIZE clause:

gele from logins
match recognize |
order by login time
measures trunc (min(login time)) m date
unc (max (login_ time max date,
unt (a.*) leng
patte (a b*)+
define a as unt { = runc (login time} «= trunc(prev(login time +
b as unc (login time) = u a.logi ime

stewashton , May 10, 2016 at 09:49 (Edit)
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8. Time series pattern recognition (not kidding)

:,,;E 0" 0 9 Rate This

Lukas,

On 5., users of Oracle 12c can leverage the MATCH_RECOGNIZE clause:

aorder by id de=c
measures final count({*}) leng

il

— o iois

pactcernia ov)

define b a= siqn{amocunt) =

stewashton ., May 10, 2016 at 09:58 (Edit)
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8. Time series pattern recognition (not kidding)

0" 0 9 Rate This

| just realized even 7. can be done with MATCH_RECOGNIZE!

measures case when classifier() = "B' then 0 else sum({amount) end as sum amoun

| hope the draft proposal gets accepted by the SQL standard committee so more
developers can take advantage of this.

stewashton . May 10, 2016 at 10:33 (Edit)
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9. Pivoting and unpivoting

Now t hat vyol
experts...

... this I1s almost too embarassingly
simple
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9. Pivoting and unpivoting

NAME | TITLE | RATING |

" | ANNIE IDENTITY |G

. " | DISCIPLE MOTHER | PG |
.GRANT | GLORY TRACY |PG
.HUDSON | LEGEND JEDI |PG |
.CRONYN | IRON MOON  |PG |
.CRONYN | LADY STAGE |PG |
.WALKEN | SIEGE MADRE |R |

BAL.
aa
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9. Pivoting and unpivoting

Pivoting

A. GRANT |

A. HUDSON |
A. CRONYN |
B. WALKEN |
B. WILLIS |

C. DENCH |
C. NEESON |
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9. Pivoting and unpivoting

Unpivoting

> > P»>2>2>P

HUDSON |
HUDSON |

RATING | COUNT |

PG13 | 3|
R | 6]
NG17 | 12|
PG | 4|
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9. Pivoting and unpivoting

Only PostgreSQL so far

first_ name , last name,
count(*) ( rating=  'NC-17")
count(*) ( rating=  'PG )
count(*) ( rating= 'G' )
count(*) ( rating=  'PG-13")
count(*) ( rating= 'R’ )
actor a
film_actor fa (actor_id )
film f (film_id )

actor_id
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9. Pivoting and unpivoting

All others

first_ name , last name,

count( rating

count( rating

count( rating

count( rating

count( rating
actor a
film_actor fa (actor_id )
film f (film_id )

actor_id
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9. Pivoting and unpivoting

actor_id , first name , last name,
"NG 17", "PG", "G", "PG 13", "R"
(
actor_id , first name , last_name , rating
actor a
film_actor fa (actor_id )
film f (film_id )

(

count(*) rating
'NC- 17 "NG 17",
PG’ .

G’

Ve, Microsoit®

-~ SQL Server
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9. Pivoting and unpivoting

something, something
some_table
(

count(*) rating
'NC-17' "NC 17",
PG’ "PG",
(€} "G",
'PG-13 "PG 13",
R R

01 Server B ORACLE

BAL.
aa
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9. Pivoting and unpivoting

something, something
some_table
(
count rating
"NC 17" 'NC-17",
"PG" 'PG',
"G" 'G'
"PG 13" 'PG-13',
R R

01 Server B ORACLE
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9. Pivoting and unpivoting

Pivoting:

Values from a single column become
columns containing aggregations

Unpivoting:

Columns become values in a single column
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9. Pivoting and unpivoting

Image credit: https://www.flickr.com/photos/jakerust/16661140289 By GotCredit. License CGBY 2.0


https://www.flickr.com/photos/jakerust/16661140289

10. Abusing XML and JSON

XML and JSON In
the database




10. Abusing XML and JSON

-

, ,c'ﬁ

‘

' e P
,-'\

——— -

"AFirst, a word of truth

- R
Image credit: https://www.flickr.com/photos/bensonkua/6326968245 By Benson Kua. License CEBY SA 2.0



https://www.flickr.com/photos/bensonkua/6326968245

10. Abusing XML and JSON

JSON Is just XML
with less features
and less syntax




10. Abusing XML and JSON

Everyone knows:

XML Is awesome.




10. Abusing XML

Corollary:

JSON Is less awesome




10. Abusing XML

Side note

XSLT Is the only thing even
more awesome than SQL




10. Abusing XML

<actors>
<actor>
<first -namexBud/first -name>
<last - name>Spencer</last -name>
<films> God Forgives... | Don Rt, Double Trouble, They Call Him
Bulldozer </films>
</actor>

<actor>
<first -nameXerence </first -name>

<last -nameXHill </last - name>
<films> God Forgives... | Don Rt, Double Trouble, Lucky Luke </films>

</actor>

</actors> actor_id first_name last_name  film_id | film
bigint | text text integer| text

1 Bud Spencer 1{God Forgives... I Don't
2| Terence Hill 1{God Forgives... I Don't
1 Bud Spencer 2 Double Trouble
Z|Terence Hill Z | Double Trouble

1 Bud Spencer 3 They Call Him Bulldozer
Z2|Terence Hill 3 Lucky Luke
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10. Abusing XML

X(V) ( . xml),
actors(
actor_id , first name , last name , films

) (-..),

films(

actor _id , first name , last name,
film_id , film

(...)

films
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10. Abusing XML

X(V)
<actors>
<actor>
<first -name>Bud</first -name>
<last - name>Spencer</last - name>
CEETT O '"T A &1 OCEOAOt t I TRC $17T OAT A 4071 O4
Bulldozer</films>

</actor>

<actor>
<first -name>Terence</first -name>
<last - name>Hill</last -name>
CAEETT O '"T A &1 OCEOAOt t 1 ITROt $17 OAI A 401 O4
</actor>
</actors>' ::xml),
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10. Abusing XML

actors( actor _id , first name , last name , films)

row_number() 0,
( xpath ('//first - namef/text()' , t.v )[1]: [
(xpath ('//last - name/text()’ , v ))[1]: [
( xpath ('//films/text()' , v ))[1]:
unnest ( xpath ('//actor’ , ( Y X))) t(v)
),

flms( actor_id , first name , last name, film_id |, film)

BAL.
aa
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10. Abusing XML

films( actor_id , first name , last name, film_id , film)
actor_id , first name , last name, 1,
regexp_replace (films, '+ , ")
actors

actor_id , a.first name , a.last name , f.film_id +1,
regexp_replace (a.fims , "* || ffim || 5 2(*?)(,.+)?
films f
actors a (actor_id )
a.films %" || f.film

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0
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10 SQL tricks to convince you SQL Is awesome

1.
2.
3.
4.
D.
6.
/.
8.
9.

Everything Is a table

Data generation with recursive SQL

Running total calculations

~inding the length of a series

Finding the largest series with no gaps

The subset sum problem with SQL

Capping a running total

Time series pattern recognition

Pivoting and unpivoting

10Abusi ng XML and JSON (d
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10 SQL tricks to convince you SQL Is awesome

Noun

awe (uncountable)

1. A feeling of fear and reverence.
2. A feeling of amazement.
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10 SQL tricks to convince you SQL Is awesome

Noun

awe (uncountable)

1. A feeling of fear and reverence.
2. A feeling of amazement.
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10 SQL tricks to convince you SQL Is awesome

Noun
maze (plural mazes)

1. A labyrinth; a puzzle consisting of a
complicated network of paths or passages, the
alm of which is to find one's way.

2. Something made up of many confused or
conflicting elements; a tangle.

3. Confusion of thought; perplexity; uncertainty;
state of bewilderment.
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10 SQL tricks to convince you SQL Is awesome

Noun
maze (plural mazes)

1. A labyrinth; a puzzle consisting of a
complicated network of paths or passages, the
alm of which is to find one's way.

2. Something made up of many confused or
conflicting elements; a tangle.

3. Confusion of thought; perplexity; uncertainty;
state of bewilderment.
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Why do | talk about SQL?

SQL Is the only ever successful,
mainstream, and general -
purpose 4GL (

And It Is awesome!

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0


https://en.wikipedia.org/wiki/Fourth-generation_programming_language

Why do | talk about SQL?

Not a single,
explicit algorithm!
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Can | write SQL in Java?

1- B
.Trom(ACTOR)

Result<Record2<String, String>> Pesultn n
.join(FILM_ACTOR)

dsl().select(
.Dn(ACTGR.ACTGH_ID.eq(FILM_ACTGR.ﬂCTGR_ID))|

ACTOR.FIRST_NAME,
ACTOR.LAST_NAME)

.wWhere(ACTOR.FIRST_NAME.like("A%"))

.fetch();
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Can | write SQL in Java’® Yes. With JOOQ
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Can | write SQL in Java’® Yes. With JOOQ

memegenerator.net
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Can | write SQL in Java’® Yes. With JOOQ

TAKEIMY MONEY



Tp! xt butt!tuit ft!tl fz!ublf

1. Canyou do it in the database?

Copyright (c) 20092018 by Data Geekery GmbH. Slides licensed under CC BY SA 3.0



Tp! xt butt!tuit ft!tl fz!ublf

1. Canyou do it in the database? Yes
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Tp! xt butt!tuit ft!tl fz!ublf

1. Canyou do it in the database? Yes
2. Canyoudo it in the database?
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So whatts the key takeaway?

1. Canyou do it in the database? Yes
2. Canyou do it in the database? Yes
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Tp! xt butt!tuit ft!tl fz!ublf

1. Canyou do it in the database? Yes

2. Canyou do it in the database? Yes
(... after visiting my 2 day SQL training
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http://www.jooq.org/training

