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?"*.(8&/)7,&'$(2+@#$*

" U9+%+B+0D$*8%!GTI%'%HD(0$#*(%$*%#(#$#'<#R+%+B+0D$#*(%;$'$+%*H%'%E,#$D*)9'2%#(%E,#$D*)9'2)$'$-%'(?%'%

ED(09%*H%*$9+8%;D66*8$%HD(0$#*(;%$9'$%'<<*A%$9+%+B+0D$*8%$*%H+$09%8*A;%D;#()%$9+%0D;$*"%(*?+
_D3-%nRnE.-'$-E,#$D*)9'2)$'$-S%RE,#$D*)9'2%n9#9'2So

$/5-3-B%#$.,9$%E,#$D*)9'2)$'$-

4

)9'2)$'$-%##o

,"2$HG%%%%B1';#o

9D2#$%E,#$D*N=-9L-$FD3#%n*-$FD3#o

K%E,#$D*)9'2)$'$-o

^D"3%RnZ-;"2E,#$D*)9'2S%RE,#$D*)9'2)$'$-%n2D3-:%N)$'$-%n-#$'$-:%"2$%-B1';#So

7,51-7'O1-)1D$%nRnN=-9E,#$D*)9'2S%RE,#$D*)9'2)$'$-%n2D3-So

^D"3%RnN23E,#$D*)9'2S%RE,#$D*)9'2)$'$-%n2D3-So

^D"3%RnN=51'"2E,#$D*)9'2S%RE,#$D*)9'2)$'$-%n2D3-:%!"#$%n'29-#$D.#:%N=51'"2)$'$-%n-#So
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?"*.(8&/)7,&'$(2+@#$*

" !(%+B'"6<+%6<'(%0*($'#(#()%0D;$*"%(*?+;%';%#"6<+"+($+?%E7%GPL$8*",%'%0D;$*"%;0'(%68*>#?+8,%$'c+(%

>+8E'$#"%H8*"%9$$6;IJJ9+$+8*?EK)#$9DEK#*J6)F;$8*"J*6+8'$#*(;J
+cN&j%0!]_

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

b.D,5];;.-;'$-%%R9D#$6>GH???>Y<HYY>GH???@Y>@%.D(#6GA%("3$F6G<S

b.D,5%i-/W%$<Y9'$

lJ%%)D.$%%R9D#$6>GH???>Y<HYY>GH???>Y@<%.D(#6>C?%("3$F6QQS

)D.$%i-/W%$<Y9'$

\]**^750-Q*_J6/*L=27(83<;;P**LJ-50SDFOHHT4`D4``DFOHHTO`TT*8-a5SDTH*a.B0YSWWP

)3B7J0.-/+*@-J69

=(b*(8-,3J0.-/+*J60U*2;508-Q`/8-a5LPU*2;508-Q`/8-a5LL6C*$_*%#>*%b@@PPU*2;508-Q`257QL6CP

\]**^750-Q*_J6/*L=27"-./P**LJ-50SK4[[I`WO``DDHHKFF`HI*8-a5SOOOOFFWK*a.B0YSDFP

=(b*(8-,3J0.-/+*04`J60U*0D`6C

c320Y*D+*=27d65Y"-./**L/8-a5*OOOOFFWK```OOOOFFWKP

d65Ye315+*04`6.B

"-./f7695+*L04`6.B*S*0D`6.BP

ec_\d65Y*L5.V3+*D4`OHg?P

\]**^750-Q*_J6/*L=27_J6/P*-/*04**LJ-50SDFIOW`WH``DDT[[D4`TK*8-a5SOOOOFFWK*a.B0YSTP

=(b*(8-,3J0.-/+*J60U*6.B

=(b*A.9038+*L6.B*h*X.BP

lJ%%)-X%)9'2%D2%$>%%R9D#$6<Y<<YY>?AGYC@%.D(#6><HAC@%("3$F6>GS

https://heterodb.github.io/pg-strom/operations/
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M((_*

" !%9**cI%'(%#($+8H'0+%68*>#?+?%E7%$9+%0*8+%+()#(+%$*%'<<*A%D;+8FA8#$$+(%5%0*?+%E+#()%0'<<+?%$*%'D)"+($%

$9+%0*8+%HD(0$#*('<#$7

" G*;$)8+;%9';%2h%9**c%6*#($;%#(%$*$'<%';%*H%>4k
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2324%5*678#)9$%:%-($+868#;+./%5*86*8'$#*(%!<<%=#)9$;%=+;+8>+?

!"#$%&'()*+#%,,

$%&'()*+,,%&-+)&.(

/+0*,+12'1

3+12'14+(+%56'1

/'01&)'1

3%+(('14.,)&7&6'1

89'-:).1

LM&

=+;D<$%
8*A;

1.,#21"3,(2"&"*45(2$..6

1*"&&(32$..6

,(#23(*21"#$*/,#2$..6

,(#27./&21"#$*/,#2$..6
7./&2,("38$2$..6
9(#23(*"#/.&2/&:.2$..6

;)(8<#.30#"3#2$..6
;)(8<#.3=<&2$..6
;)(8<#.3>/&/,$2$..6
;)(8<#.3;&'2$..6
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M((_*Z&#6789:#*

" !"#$%&%#$%&%'(')%$,%A9#09%68*>#?+;%'%"+'(;%H*8%$8'0c#()%6<'((#()%'(?%+B+0D$#*(%;$'$#;$#0;%*H%'<<%LM&%

;$'$+"+($;%+B+0D$+?%E7%'%;+8>+8

# U*%?*%$9'$,%#$%#"6<+"+($;%$9+%H*<<*A#()%9**c;I

H 51'22-.8FDDfI%$*%"+';D8+%'(?%;$*8+%$9+%6<'((#()%$#"+%?D8'$#*(%H*8%'%)#>+(%CD+87

H N=-9,$D.)$'.$8FDDfI%$*%;$'8$%d#(;$8D"+($'$#*(e%H*8%'%)#>+(%CD+87

H N=-9,$D.&,28 J%T"2"#F8FDDfI%$*%$8'0c%CD+87%d(+;$#()%<+>+<e%*H%'%)#>+(%CD+87

H N=-9,$D.N238FDDfI%$*%H#(#;9%d#(;$8D"+($'$#*(e%H*8%'%)#>+(%CD+87
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M((_*Z&#6789:#*

" *+%,$,%A9#09%$8'(;H*8";%G*;$)8+;%#($*%'%?#;$8#ED$+?%?'$'E';+

# U*%?*%$9'$,%#$%#"6<+"+($;%$9+%H*<<*A#()%9**c;I

H 51'22-.8FDDfI%$*%6<'(%CD+8#+;%E7%$'c#()%#($*%'00*D($%$9'$%?'$'%#;%?#;$8#ED$+?%'08*;;%'%0<D;$+8%

*H%G*;$)8+;%;+8>+8;

H #-$8.-185'$F1"#$8FDDfI%$*%0*<<+0$%#(H*8"'$#*(%'E*D$%'%$'E<+%H*8%?#;$8#ED$+?%6<'((#()

H #-$8PD"285'$F1"#$8FDDfI%$*%0*<<+0$%#(H*8"'$#*(%'E*D$%'%S*#(%H*8%?#;$8#ED$+?%6<'((#()

H N=-9,$D.)$'.$8FDDfI%$*%;+$%'%)<*E'<%H<')%$*%'<<*A%A8#$+;%+>+(%*(%9*$%;$'(?E7%;+8>+8;

H N=-9,$D.&,28FDDfI%$*%H#B%D6%;DE6<'(;%#(%'%?#;$8#ED$+?%6<'(%E+H*8+%"'#(%+B+0D$#*(

# !0$D'<<7,%5#$D;%'<;*%;++";%$*%8+<7%*(%E,#$D*0'$F,%E,#$D*)9'2 0*(;$8D0$;%$*%#"6<+"+($%

?#;$8#ED$+?%6<'((#()%'(?%+B+0D$#*(K
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/"887$%

" G*;$)8+;%;D66*8$;%68*0+;;#()%LM&%CD+8#+;%*>+8%8+<'$#*('<%?'$'K

" !(%LM&%CD+87%+($+8;%$9+%;+8>+8%';%'%$+B$%;$8#(),%)+$;%6'8;+?,%'('<7R+?,%6<'((+?,%'(?%0*(>+8$+?%#($*%'(%

*6$#"'<%+B+0D$'E<+%6<'(,%A9*;+%+B+0D$#*(%68*?D0+;%$9+%8+;D<$%8*A;%$9'$%'8+%8+$D8(+?%$*%$9+%0<#+($K

" U9+%?+H'D<$%CD+87%68*0+;;#()%E+9'>#*8%0'(%E+%'D)"+($+?%D;#()%'%(D"E+8%*H%+B$+(;#*(%!GT;%'(?%9**c%

6*#($;K



<57,_&%("
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=#`#$#,)#*

" !%U*D8%*H%G*;$)8+LM&%T($+8('<;%XU*"%&'(+YI%9$$6;IJJAAAK6*;$)8+;C<K*8)JH#<+;J?+>+<*6+8J$*D8K6?H

" /8D0+%W*"S#'(`;%68+;+($'$#*(;I%9$$6;IJJ"*"S#'(KD;J"'#(J68+;+($'$#*(;J

" G*;$)8+LM&%;*D80+%0*?+I%9$$6;IJJ?*B7)+(K6*;$)8+;C<K*8)J

https://www.postgresql.org/files/developer/tour.pdf
https://momjian.us/main/presentations/
https://doxygen.postgresql.org/



