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% $

blogposts (
title text,
content text,
tags text[]

) ;



) ;

, 39

tictactoe (
squares integer[3] [3]

%



$

blogposts
'Mein Blogpost',
'Lorem ipsum...',

['lorem', 'ipsum',

blogposts
'Mein zweiter Blogpost',
'Lorem ipsum...',

['lorem', 'ipsum']

'blogpost']

%



$ %

blogposts (
'Mein Blogpost',
'Lorem ipsum...',

"{"lorem", "ipsum", "blogpost"}'

blogposts (
'Mein zweiter Blogpost',
'Lorem ipsum...',

' { "lorem" , " ipsum" } '

) 7



) % 'S "

tags[3] blogposts;

blogpost



* blogposts tags[2] = 'ipsum';
title | content | tags
_______________________ _/_________________+________________________
Mein Blogpost | Lorem ipsum... | {lorem,ipsum,blogpost}
Mein zweiter Blogpost | Lorem ipsum... | {lorem,ipsum}

(2 )



% 3 3

* blogposts 'blogpost' = (tags);
title | content | tags
_______________ +________________+________________________
Mein Blogpost | Lorem ipsum... | {lorem,ipsum,blogpost}

(1 )



% 3 3

* blogposts tags && ['lorem', 'blogpost'];
title | content | tags
_______________________ _/_________________+________________________
Mein Blogpost | Lorem ipsum... | {lorem,ipsum,blogpost}
Mein zweiter Blogpost | Lorem ipsum... | {lorem,ipsum}

(2 )



*

Mein Blogpost
(1 )

3 3

blogposts tags @> ['lorem', 'blogpost']

| Lorem ipsum...

{lorem, ipsum, blogpost}



(tags) tag, (*) cnt blogposts
tag;
tag | cnt
__________ fm——
blogpost | 1
lorem | 2
lpsum | 2



%

tags idx "blogposts" GIN ("tags");
enable segscan ;
* blogposts tags @> ['tag3'];
QUERY PLAN
Bitmap Heap Scan blogposts (I "=8.00..12.01 =1 width=96) (actual "# $=0.031..
$1%$1& Cond: (tags @> '{tag3}':""$(C'[])
-> Bitmap )$( Scan tags idx (! "=0.00..8.00 =1 width=0) (actual "# $=0.0

)$( Cond: (tags @> '"{tag3}':""$('[])
Total runtime: 0.131 ms

(5 )



% 5

blogposts tags = ['tagl', 'tag2?2', 'blogpost']
title = 'Mein Blogpost';

o blogposts;
title | content | tags
_______________________ +________________+______________________
Mein zweiter Blogpost | Lorem ipsum... | {lorem, ipsum}
Mein Blogpost | Lorem ipsum... | {tagl,tag?,blogpost}

(2 )



% B

5

title = 'Mein Blogpost';

blogposts tags[3] = 'tag3'
* blogposts;
title | content
_______________________ +________________+__________________

Mein zweiter Blogpost |
Mein Blogpost |
(2 )

Lorem ipsum...
Lorem ipsum...

{lorem, ipsum}
{tagl, tag2, tag3}



% 5

blogposts tags[5] = 'tago' title = 'Mein Blogpost';
* blogposts;
title | content | tags
_______________________ +________________+____________________________
Mein zweiter Blogpost | Lorem ipsum... | {lorem,ipsum}
Mein Blogpost | Lorem ipsum... | {tagl,tag2,tag3, , Lago6}

(2 )



()/E) . !ES
blogposts tags[4:5] = ['tagd', 'tagbh']
title = 'Mein Blogpost';
title | LI | tags
_______________________ +_________________/_____________________________
Mein zweiter Blogpost | Lorem ipsum... | {lorem,ipsum}
Mein Blogpost | Lorem ipsum... | {tagl,tag?,tag3, tag4,tagb}

(2

)
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EXTENSION hstore;

$3$



products (

name
price
description
metadata

text,
float,
text,
hstore



products (
'Product A',
123.3,
'Lorem ipsum',
'color => black, weight => 3kg':"% "

products (
'Product B',
45.0,
'Lorem ipsum',
'color => red':"% " $

$



4 %

metadata->'color' products;



4 %

metadata->'weight' products;



4 % 3

* products metadata ? 'weight';
$ | price | description | metadata
——————————— e
Product A | 123.3 | Lorem ipsum | "color"=>"black", "weight"=>"3kg"

(1 )



4 % 9 $3 3

* products metadata @> 'color => red';
name | price | description | metadata
——————————— s e et it
Product B | 45 | Lorem ipsum | "color"=>"red"

(1 )



4 % |

(AKEYS (metadata) ) keys products;



products

) 5

metadata = 'color => black, weight => 5kg':"% "

$

'Pr



) 5

products metadata = metadata || 'weight => 1kg':"% " $ $ = '"Produc



) 5

products metadata = metadata - 'weight':""$(";



metadata 1dx products GIN (metadata);

* products metadata @>
'color => red';
QUERY PLAN
Bitmap Heap Scan products (! "=12.00..16.01 =] width=104) (actual "# $=0.044.
$1%P1& Cond: (metadata @> '""color"=>"red"':"% " %)
-> Bitmap )$( Scan metadata idx (! "=0.00..12.00 =1 width=0) (actual "#

)$( Cond: (metadata @> '"color"=>"red"': "% " $)
Total runtime: 0.100 ms
(5 )






audit

change date timestamptz default now(),
before hstore,
after hstore

) ;

1 $"F + I"#  audit()

$ T H,,S

* ,+ ,9% plpgsql
$S
-$,#

audit (-$ $, "$)
hstore( *)), hstore( $ );
$''+ $ ;
$);
$9;

$

) 3



> $ )3

1'$"8 " #,,% audit
"$ +.) VS example
$ 1%
$EI+"S . 1)+ $ audit();

$*$!"" change date, after - before as diff audit;
change date | diff
_______________________________ +___________

2013-11-08 09:29:19.808217+02 | "f1"=>"b"
2013-11-08 09:29:19.808217+02 | "f£2"=>"c"

(2 )

3 $ $ Auditing Changes with Hstore
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products
name text,
price float,
description text,
metadata Json

(



? 0

products
'Product A',
123.3,
'Lorem ipsum',
' { "color": "black",

products
'Product B',
45.0,
'Lorem ipsum',
' { "color": "red" }

"weight":

w 3kg"

}



? 0

products

'"Product C',
9.95,

'Lorem ipsum',

' { "color":

[ "rad" ,

"green",

"blue "w ]

}



? 0

products (
'"Product D',
9.95,
'Lorem ipsum',
' { "color": ["red", "green", "blue", ] }

) ;

ERROR: invalid input syntax for type Jjson
LINE 5: ' { "color": ["red", "green", "blue", ] } '

A

DETAIL: Expected JSON value, but found "]".

CONTEXT: JSON data, line 1: { "color": ["red", "green", "blue", ]...



? 0

metadata->>'color' products;

["red", ngeen", "blue"]



? 0

metadata#>"'{color, 2} products;



I?

6

products

metadata

{

"color":

[ "red" ,

5

"green",

"Hlue" ,

"yellow"]

}



?76 B %

/ product color products ( (metadata->>"'color"'"));
products (
'"Product D',
21.95,
'Lorem ipsum',
' { "color": "red" } !

) ;

ERROR: duplicate key value violates unique constraint "product color"
DETAIL: Key ((metadata ->> 'color':""$(""))=(red) already exists.






, 87 6 |/ :

row to json (products) products $ = 'Product C';

row to json

{"name" :"Product C","price":9.95,"description":"Lorem ipsum", "metadata": { "color": ["

(1 )



, 8?2 6 /

row to json(t)

(

name, price products name = 'Product C'

row to json

{"name" :"Product C","price":9.95}

(1 )
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? 0

products
name text,
price float,
description text,
metadata Jsonb

(



? 0

products
'Product A',
123.3,
'Lorem ipsum',
' { "color": "black",

products
'Product B',
45.0,
'Lorem ipsum',
' { "color": "red" }

"weight":

w 3kg"

}



? 6 $

metadata 1dx products gin (metadata);



? 6 $ 3 3

* products metadata @> '{"color": "black"}';
name | price | description | metadata
———————————— e
Product A | 123.3 | Lorem ipsum | {"color": "black", "weight":

(1 )

"3kgﬂ }



? 6 $ 3 3

* products metadata @> '{"color": "black"}';
QUERY PLAN
Bitmap Heap Scan products (! "=12.00..16.01 =1 width=104) (actual "# $=0.048.

$1%$1& Cond: (metadata @> '{"color": "black"}':"0 -)
Heap Blocks: exact=1
-> Bitmap )$( Scan metadata idx (! "=0.00..12.00 =1 width=0)
)$( Cond: (metadata @> '{"color": "black"}':"0 -)
Planning "# $: 0.131 ms
Execution "# $: 0.105 ms

(actual "#



27606 4 % 3

* products metadata ? 'weight';
name | price | description | metadata
———————————— e
Product A | 123.3 | Lorem ipsum | {"color": "black",

(1 )

"weight":

"3kg-" }



27606 4 % 3

* products metadata ?| 1['weight', 'color'];
$ | price | description | metadata
———————————— e
Product A |
|

123.3 | Lorem ipsum | {"color": "black", "weight": "3kg"}
|

Product B Lorem ipsum | {"coloxr": "red"}



27606 4 % 3

* products metadata ?& 1['weight', 'color'];
name | price | description | metadata
———————————— e
Product A | 123.3 | Lorem ipsum | {"color": "black", "weight": "3kg"}

(1 )









imports (
importDate date,
content XML

) ;



@,

imports (
'2014-04-05",
'<?xml version="1.0"72>
<order customer="4711">
<product i1d="1234">10</product>
<product 1id="9876">50</product>
</order>':"( *

imports (
'2014-04-05",
'<?xml version="1.0"7>
<order customer="5432">
<product i1d="1234">3</product>
</order>':"( *
) ;



@,

imports (
'2014-04-05",
'<?xml version="1.0"7?>
<open></close>':"( *

) ;

ERROR: 1invalid XML content
LINE 3: '<?xml version="1.0"?>

A

DETAIL: 1line 2: Opening and ending tag mismatch: open line 2 and close
<open></close>

line 2: chunk is not well balanced
<open></close>

N



@,

xpath ('/order/product/@id', content) imports;

{1234,98706}
{1234}

(2 )



@,

(xpath ('/order/product/@id', T "$ ") :"""$(C'[])

productid, (*) orders imports productid;
productid | orders
___________ +________
9876 | 1
1234 | 2



@, 3 3

* imports xpath exists('/order/product[@id=9876]", I "$ ' ;
importdate content
2014-04-05 <order customer="4711"> +

<product i1d="1234">10</product>+
<product id="9876">50</product>+
</order>



@, 5 3

query to xml ('SELECT * FROM products', " +$, *$, ') product;

product

<table xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<row>

<name>Product A</name>

<price>123.3</price>

<description>Lorem ipsum</description>

<metadata> { "color": "black", "weight": "3kg" } </metadata>
</row>

+ 4+ 4+ + + + + + + +

</table>

(1 row)
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sales stats (
1% int,
product text,
sales by quarter hstore

sales stats 2012 (
2 (1% = 2012 )
) (sales stats);

sales stats 2011 (
2 (1$ = 2011)
) (sales stats);



39

sales stats part()
SBODYS

_new time int;
_tablename text;
_year text;
_result record;

_new time := (( 'time"/86400)  "H# ") *86400;
_year := to char(to timestamp( new time), 'YYYY');
_tablename := 'sales stats '|| year;
PERFORM 1
Pg catalog.pg class c
3 Pg catalog.pg namespace n n.oid = c.relnamespace

c.relkind = 'r' c.relname = _tablename;



# $9 3

'"CREATE TABLE ' || gquote ident( tablename) || ' (
CHECK ( year = ' || quote literal( year) || '))
) INHERITS (sales stats)';

.
14

"INSERT INTO ' || quote ident( tablename) || ' VALUES ($1.%*)'
SBODYS
plpgsql;

sales stats trigger
sales stats
sales stats part();
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