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▪ Artificial Intelligence

▪ Machine learning

▪ BIG DATA

▪ Business Intelligence

▪ Data Mining

▪ Etc.

▪ 24x7 Support

▪ Training

▪ Consulting

▪ Performance Tuning

▪ Clustering

▪ Etc.
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▪ A  b t r e e i s  t h e  s t a n d a r d  i n d e x  i n  P o s t g r e S Q L

▪ I t  i s  b a s i c a l l y  a  s o r t e d  l i s t

h t t p s : / / w w w . c y b e r t e c -
p o s t g r e s q l . c o m / w p -
c o n t e n t / u p l o a d s / 2 0 1 8 / 0 1 / 0 2 _ P
o s t g r e S Q L - C o m p l e t e - B - t r e e . j p g

https://www.cybertec-postgresql.com/wp-content/uploads/2018/01/02_PostgreSQL-Complete-B-tree.jpg


▪ I n  s h o r t :

▪ I t  c a n  s o r t  d a t a



▪ I t  h a s  f i v e  “ s t r a t e g i e s ” :

▪ 1 :  <

▪ 2 :  < =

▪ 3 :  =

▪ 4 :  > =

▪ 5 :  >

▪ I t  i s  i d e a l  f o r  d a t a  t h a t  c a n  b e  s o r t e d

▪ N o t  a l l  d a t a  c a n  b e  s o r t e d



▪ H o w  w o u l d  y o u  s o r t  t h o s e  o b j e c t s ?

                

                       

        

                     

                

h t t p s : / / w w w . m a t h s i s f u
n . c o m / g e o m e t r y / i m a g e
s / p o l y g o n e x a m p l e s . s v g

https://www.mathsisfun.com/geometry/images/polygonexamples.svg


▪ P o s t g r e S Q L  p r o v i d e s  v a r i o u s  t y p e s  o f  i n d e x e s :

test=# SELECT amname, amtype FROM pg_am;

Amname | amtype

-------+--------

Heap | t

btree | i

hash | i

gist | i

gin | i

Spgist | i

brin | i

(7 rows)



▪ H o w  G i s t  w o r k s

h t t p s : / / l e o p a r d . i n . u a / a s s e t s / i m
a g e s / p o s t g r e s q l / p g _ i n d e x e s / p g
_ i n d e x e s 2 . j p g

https://leopard.in.ua/assets/images/postgresql/pg_indexes/pg_indexes2.jpg


O p e r a t i o n  S t r a t e g y  N u m b e r

S t r i c t l y  l e f t  o f  1 d o e s  n o t  e x t e n d  t o  r i g h t  o f  2 o v e r l a p s  

3 d o e s  n o t  e x t e n d  t o  l e f t  o f  4 s t r i c t l y  r i g h t  o f  5 s a m e  6

c o n t a i n s  7 c o n t a i n e d  b y  8 d o e s  n o t  e x t e n d  a b o v e  9

s t r i c t l y  b e l o w  1 0 s t r i c t l y  a b o v e  1 1 d o e s  n o t  e x t e n d  

b e l o w  1 2 .



▪ I d e a l  f o r  G I S  d a t a

▪ I d e a l  f o r  s i m i l a r i t y  s e a r c h  ( “ d i s t a n c e ” )

▪ p g _ t r g m

▪ K N N  s e a r c h  f o r  G I S ,  e t c .

▪ I d e a l  f o r  g e n e r i c  s t u f f



▪ T h e  “ t e c h n o l o g y ”  h a s  b e e n  a r o u n d  f o r  a  l o n g  l o n g t i m e

h t t p s : / / w w w . p c s - c a m p u s . d e / w p -
c o n t e n t / u p l o a d s / 2 0 1 3 / 1 2 / w o r d _ s t i c
h w o r t v e r z e i c h n i s _ 0 3 - 6 7 5 x 2 2 4 . j p g

https://www.pcs-campus.de/wp-content/uploads/2013/12/word_stichwortverzeichnis_03-675x224.jpg


O p e r a t i o n  S t r a t e g y  N u m b e r  o v e r l a p  1 c o n t a i n s  2 i s  

c o n t a i n e d  b y  3 e q u a l  4



▪ N i c e  f o r  p r e f i x e s  a n d  a l l  t h a t

h t t p s : / / i m a g e . s l i d e s h a r e c d n .
c o m / 2 0 1 3 d u b l i n i n d e x i n g -
1 5 0 3 1 2 0 3 1 8 5 2 - c o n v e r s i o n -
g a t e 0 1 / 9 5 / p o s t g r e s q l -
a d v a n c e d - i n d e x i n g - 5 0 -
6 3 8 . j p g ? c b = 1 4 2 6 1 3 0 9 3 8

https://image.slidesharecdn.com/2013dublinindexing-150312031852-conversion-gate01/95/postgresql-advanced-indexing-50-638.jpg?cb=1426130938


O p e r a t i o n  S t r a t e g y  N u m b e r  s t r i c t l y  l e f t  o f  1 s t r i c t l y  r i g h t  

o f  5 s a m e  6 c o n t a i n e d  b y  8 s t r i c t l y  b e l o w  1 0 s t r i c t l y  

a b o v e  1 1



▪ T a k e  1 2 8  b l o c k s  ( =  1  M B )

▪ C a l c u l a t e  m i n i m u m  a n d  m a x i m u m

▪ G o o d  t o  h a n d l e  s o r t e d  d a t a

▪ V e r y  s m a l l





▪ Y o u  c a n  w r i t e  y o u r  o w n  o p e r a t o r s

▪ T e l l  i n d e x e s  t o  u s e  y o u r  o p e r a t o r s

▪ A l l o w s  t o  i n d e x  c u s t o m  s t u f f



▪ H o w  w o u l d  y o u  s o r t  t h a t ?

▪ Y o u  c a n  o n l y  s o r t  i t  i f  y o u  k n o w  w h a t  i t  m e a n s

1118 09 08 78

2344 04 04 77



CREATE OR REPLACE FUNCTION normalize_si(text)

RETURNS text AS $$

BEGIN

RETURN substring($1, 9, 2) ||

substring($1, 7, 2) || substring($1, 5, 2) 

END; $$

LANGUAGE 'plpgsql' IMMUTABLE;



SELECT normalize_si('1118090878’);

normalize_si

--------------

7808091118

(1 row)



CREATE OR REPLACE FUNCTION si_lt(text, text)

RETURNS boolean AS

$$

BEGIN

RETURN normalize_si($1) < normalize_si($2);

END;

$$ LANGUAGE 'plpgsql' IMMUTABLE;

-- lower equals

CREATE OR REPLACE FUNCTION si_le(text, text)

RETURNS boolean AS

$$

BEGIN

RETURN normalize_si($1) <= normalize_si($2);

END;

$$ LANGUAGE 'plpgsql' IMMUTABLE;

-- greater equal

CREATE OR REPLACE FUNCTION si_ge(text, text)

RETURNS boolean AS

$$

BEGIN

RETURN normalize_si($1) >= normalize_si($2);

END;

$$ LANGUAGE 'plpgsql' IMMUTABLE;

-- greater

CREATE OR REPLACE FUNCTION si_gt(text, text)

RETURNS boolean AS

$$

BEGIN

RETURN normalize_si($1) > normalize_si($2);

END;

$$ LANGUAGE 'plpgsql' IMMUTABLE;



CREATE OPERATOR <# ( PROCEDURE=si_lt,

LEFTARG=text,

RIGHTARG=text);

CREATE OPERATOR <=# ( PROCEDURE=si_le,

LEFTARG=text,

RIGHTARG=text);

CREATE OPERATOR >=# ( PROCEDURE=si_ge,

LEFTARG=text,

RIGHTARG=text);

CREATE OPERATOR ># ( PROCEDURE=si_gt,

LEFTARG=text,

RIGHTARG=text);



CREATE OR REPLACE FUNCTION si_same(text, text)

RETURNS int AS

$$

BEGIN

IF normalize_si($1) < normalize_si($2)

THEN

RETURN -1;

ELSIF normalize_si($1) > normalize_si($2)

THEN

RETURN +1;

ELSE

RETURN 0;

END IF;

END;

$$ LANGUAGE 'plpgsql' IMMUTABLE;



CREATE OPERATOR CLASS sva_special_ops

FOR TYPE text USING btree

AS

OPERATOR 1 <#  ,

OPERATOR 2 <=# ,

OPERATOR 3 =  ,

OPERATOR 4 >=# ,

OPERATOR 5 >#  ,

FUNCTION 1 si_same(text, text)

;



CREATE INDEX idx_special ON t_sva (sva sva_special_ops);

SET enable_seqscan TO off;

explain SELECT * FROM t_sva WHERE sva = '0000112276';

QUERY PLAN

--------------------------------------------

Index Only Scan using idx_special on t_sva

(cost=0.13..8.14 rows=1 width=32)

Index Cond: (sva = '0000112276'::text)

(2 rows)
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