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PostgreSQL processes: Cllent/Server Commun|Cat|On
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PostgreSQL processes: inter'server COmmunICathn

H—/\7OtX

Postmaster
> T—EY
JOt+X

[*7“

— §7°EItZ0)I
AR

T

\ 4

ol

Postgres B—i\
(/P ITUR)

HEAE

HE
TARY
INVTF

HE
T—7IL

I

Unixs> A7 L

H—RIL
TARY
INVTF




PostgreSQL processes: summ ary
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System catalogs and data types: intrOdUCtiOn
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System catalogs and data types: ba.S|C Cata|OgS
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System catalogs and data types: functions

" Pg_proc
e A (FIFTOL—VN)EEET S
o« BB LIZ. & Hil(proname)* 518D T—43E! (proargtypes) RUED T—43

2l (prorettype) - B 81 D £ & & 5E& (prolang) * € L TEA U E & (prosrc: L LEAMA F &
REETHNIETF AN, AU A LENTONERFI—FADTFLY R, ZDELLH)
MLUTICHRINSND

o AUNAILERBRBIT Y —/NIZEMIC) SN EIELTESL. BS540
S)ELTEIIZCO—RFEERIEELTES

o Wi LMD EFBEERT HEHTESLN, OUNAMIILFRBEBIT—ARHIIZC
TEHMhN5

* pg_language

s M TEEITOISHEEEERT D

o #AAHIAH THR—FLTULVBEEE(Linternal (80> s&nt-a2 /81 LFI—R) -
CEMIvIENZa I A)LiFET—R) =SQL(REF1D2UL EDSQLYTY))

o T3 ELTHR—FLTULVSEEEILIREPI/pgsql (PL/SQLED FEERE
) +tel-perl- G ELE,

s CNODEFIFEBMICI D ISNEERD N FIIZESTHR—FEND
A7 HY—N\IFENLIZEALTEAMLEGLY)

8



System catalogs and data types: exXam ple fu nCt|OnS

 C
int4
?QUare_int4 (int4 x)
return x * X;
¥
g J%):EE\/—Z’E#\EEIfjau774}b(::|>/{4,[4“ UTAE =4

CREATE FUNCTION square(int4) RETURNS 1nt4
AS */path/to/square.so’, “square_int4~
LANGUAGE °C~;

e PL/PGSQOL

CREATE FUNCTION square(int4) RETURNS 1nt4
AS “begin

return $1 * $1;

end; > LANGUAGE ~“plpgsqgl”’;




System catalogs and data types: agg I‘egate fu nCtIOnS

" PO_adgg regate
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BB (aggtransfn) » Ex 2 B (aggfinalin) Z &

= pltcl TDAVG(intd)EZEH

-- The working state is a 2-element integer array, sum and count.
-—- We use split(n) as a quick-and-dirty way of parsing the input array
-- value, which comes in as a string like “{1,2}°. There are better ways...
create function tcl_int4_accum(int4[], int4) returns int4[] as ’
set state [split $1 "{,}"]
set newsum [expr {[lindex $state 1] + $2}]
set newcnt [expr {[lindex $state 2] + 1}]
return "{$newsum,$newcnt}""
> language ’pltcl’;
create function tcl_int4_avg(int4[]) returns int4 as
set state [split $1 "{,}"]
iIT {[lindex $state 2] == 0} { return_null }
return [expr {[lindex $state 1] / [lindex $state 2]}]
> language ’pltcl”;
create aggregate tcl_avg (

basetype = Int4, -— 1Input datatype

sfunc = tcl_int4_accum, -- update function name

stype = int4[], -- working-state datatype
finalfunc = tcl_int4_avg, -- final-output function name
initcond = *{0,0}’ -— initial value of working state




System catalogs and data types: Ope ratO I'S

= pg_operator
s AP THESIENTELEEFEEET D
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Hd
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CREATE FUNCTION mypower(float8, float8) RETURNS float8 AS “begin
return exp(In($l) * $2);
end;” LANGUAGE ’plpgsql”’;

CREATE OPERATOR ** (
procedure = mypower,
leftarg = float8,
rightarg = float8 );

SELECT 44 ** 2, 81 ** 0.5;
?column? | ?column?

(G¥) syntactic sugar (¥&3C#E)
ANBIDEIZEIFTHEIITEMINDIE, BBELP. EiEEXEE,
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System catalogs and data types: da.ta. typeS(l)
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CREATE TYPE point3 (
input = point3in,
output = point3out,
internallength = 24, -- space for three float8’s
alignment = double ); -- ensure storage will be aligned properly
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System catalogs and data types: da.ta. typeS(Z)
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System catalogs and data types: Sulmnimary
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Steps of query processing: overview
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Steps of query processing: PalrSer

A7

SELECT * FROM tabl, tab2 WHERE tabl.a = tab2.f

tH 77

-

~

SELECTZ 1Y) /
A=y X

tabl.a int4
tabl.b text
tabl.c float8
tab2.d text
tab2.e text
tab2.f int4

— — S S S

( Cross Join )
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Steps of query processing: rewriter
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tabl.a int4
tabl.b text
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Steps of query processing: €Xecutor
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Steps of query processing: €Xecutor example

° 71[)
SELECT SUM(al)+1 FROM a WHERE a2 < a3
[ J—
e TSR

executoregx EHFILAN)L

T EUEEOE— BRI
4 A

. (NS y ’[ 5;'}"4?;%? ] (SUM result

TSELECT al FROM a WHERE a2 < a3 [ZZFLLY
D | S o
T—7I): a
Z—7 k) Ak a.al

= 1

a.a?2 a.a3
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Steps of query processing: €Xecutor example

° 71[)
SELECT DISTINCT al, bl FROM a, b WHERE a2 = b2 AND a3 = 42
« JIUK
executorMEx LHiL N )L
T \
BELEHESTILOBIR ( SRR —ThE A
( 1=—71 ) A—4 kR k: al,bl
FHELILOEEEDS S A —
T =8I T ILE)—k \_ Fft: a2 = b2 )
Y—k TED "
= SELECT al,a2 FROM a 2nfE s SELECT b1,b2 FROM b
V—bhHTL4: al,bl WHERE a3 = 42 DY WHERE b2 = $1
/ — \ —
AVTIIRRFYY 4 AVTIDRRFYD )
T—7I: a T—7I: b
L2 FvH R a(a3) A2 F9HR: b(b2)
R—Fyk) X al,a2 A—4yk) Xk bl,b2
EH: a3 =42 EH: b2=9%1
N = /o \d = %

20



Steps of query processing: execution of non-SELECT queries
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Steps of query processing: planner
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SERA

SELECT * FROM t WHERE f1 < 100
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Steps of query processing: join planning
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Steps of query processing: Suimmalry
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summary
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