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123%3 1. 4 5"#$%$&'(%6 )$ *+,#" SQL
Firebird 5.0
B$* %6.*+*2/$+* *)#/C+0-$ 45C. SQL, )*22-%@#+0-"C& 8DE! Firebird 5.0.

: %6.*+*2/$+- $0.@- )%#+*24$/4 )%0.$#<-/.#- )%#"-%C #/)*(75*+01#4 SQL, "1*F#- #5
.*$*%C; +54$C #5 %-0(71*& )%0.$#.#.

1.1. 7($ '$&6589( &3::,; &$#"<6:(
!011C& 2*.6"-1$ /*2-%@#$ *)#/01#- 45C.0 SQL Firebird. Firebird )*(1*/$7= /**$+-$/$+6-$
"-@2610%*21C" /$0120%$0" SQL, *$ )*22-%@.# $#)*+ 2011C;, /$%6.$6% ;%01-1#4 2011C;,
"-;01#5"*+ //C(*<1*& G-(*/$1*/$# 2* +*5"*@1*/$-& 6)%0+(-1#4 2011C"# # )%0+
2*/$6)0. : 8DE! Firebird $0.@- %-0(#5*+01 102-@1C& )%*G-26%1C& 45C. Ñ )%*G-26%1C&
SQL (PSQL) Ñ 2(4 ;%01#"C; )%*G-26%, $%#FF-%*+ # 2#10"#<-/.# #/)*(14-"C; A(*.*+ .*20.
B$* $- *A(0/$#, * .*$*%C; #2-$ %-<7 + H$*" %6.*+*2/$+-.

: H$*" 2*.6"-1$- 1- %0//"0$%#+0=$/4 +*)%*/C .*1I#F6%0G#4, #1/$%6"-1$C .*"0121*&
/$%*.# # *)#/01#- API, # 2%6F*- 1- *$1*/4>--/4 . 45C.6 SQL.

1.2. =%($5'(%$

1.2.1. =%($5,

>5*<$; #$:(6:(

¥ !"#$%#& '#(#))*+ ()#/0$-(7)

¥ ,(-./012% 30%)-&.#1 ()#/0$-(7)

¥ ,(-./-& 3*+45#1 ()#/0$-(7, %-20.$*%)

¥ !"#$%#& 3657"-1.* ()#/0$-(7, %-20.$*%)

¥ !-1#/ 8#"*1*+ ()#/0$-(7, %-20.$*%)

¥ Paul Vinkenoog ()#/0$-(7, 2#50&1-%)

¥ Mark Rotteveel ()#/0$-(7)

!6'"5',

¥ !"#$%#& 9"01*+

¥ Adriano dos Santos Fernandes

¥ ,(-./012 ?-J.*+

¥ :(02#/(0+ K*%/61

¥ Claudio Valderrama

¥ Helen Borrie
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¥ # 2%6F#-

1.3. /23?$&35:$'(9

-)$:'$5,

8"*$%# /)#/*. /)*1/*%*+ Firebird 2.5 Language Reference.

-)$:'$5, !"#$%$&'(%3 )$ *+,#" SQL :3 5"''#$< *+,#6

L*/.*+/.04 A#%@0

L*/.*+/.04 E#%@0 Ñ .%6)1-&J#& + M*//## # :*/$*<1*& 9+%*)- A#%@-+*& ;*(2#1F,
*A%05*+011C& 19 2-.0A%4 2011 F*20 + %-56(7$0$- /(#41#4 A#%@-+C; F%6)) LL:E
(*/1*+010 + 1992) # MN8 (*/1*+010 + 1995). L*/.*+/.04 E#%@0 +;*2#$ + 2+02G0$.6
+-26>#; "#%*+C; )(*>02*. )* *AOP"6 $*%F*+ G-11C"# A6"0F0"#, /6""0%1*&
.0)#$0(#50G## $*%F6-"C; 0.G#& # + 2-/4$.6 .%6)1-&J#; A#%@ )%*#5+*21C;
I#101/*+C; #1/$%6"-1$*+.

IBSurgeon  (ibase.ru )

N-;1#<-/.04 )*22-%@.0 # #1/$%6"-1$C %05%0A*$<#.0 # 02"#1#/$%0$*%0 2(4 8DE!
Firebird.

9/$7 1-/.*(7.* /)*/*A*+ +1-/$# /+*& +.(02 + 2*.6"-1$0G#= Firebird #(# Firebird + G-(*":

¥ D<0/$+6&$- + /)#/.0; %0//C(.# (/". https://www.firebirdsql.org/en/mailing-lists/ )

¥ 8**A>0&$- *A *J#A.0; #(# *$)%0+(4&$- 50)%*/C 10 +.(=<-1#- 10 GitHub
(https://github.com/FirebirdSQL/ )

¥ 8$017$- %05%0A*$<#.*" (2(4 2*.6"-1$0G## /+4@#$-/7 / 10"# )* firebird-docs, 2(4
Firebird + G-(*" #/)*(756&$- /)#/*. %0//C(.# Firebird-devel)

¥ ?*@-%$+6&$- + Firebird Foundation (/". https://www.firebirdsql.org/en/donate/ )

¥ 8$017$- )(0$1C" <(-1*" #(# /)*1/*%*" Firebird Foundation (/".
https://www.firebirdsql.org/en/firebird-foundation/ )
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123%3 2. -(5"#("53 *+,#3 SQL
: H$*" /)%0+*<1#.- *)#/01 45C. SQL, )*22-%@#+0-"C& Firebird.

2.1. 4@A96 '%6&6:9*
!(4 10<0(0 *510.*"7$-/7 / 1-/.*(7.#"# 50"-<01#4"# * 1-.*$*%C; ;0%0.$-%#/$#.0;,
(-@0>#; + */1*+- 45C.*+*& %-0(#50G## Firebird.

2.1.1. >$&<:$86'(%3 SQL

SQL #"--$ <-$C%- )*2"1*@-/$+0 SQL, #/)*(756-"C; + %05(#<1C; *A(0/$4; )%#"-1-1#4:

¥ !#10"#<-/.#& SQL (DSQL, Dynamic SQL)

¥ ?%*G-26%1C& SQL (PSQL, Procedural SQL)

¥ :/$%*-11C& SQL (ESQL, Embedded SQL)

¥ Q1$-%0.$#+1C& SQL (ISQL, Interactive SQL)

!#10"#<-/.#& SQL 4+(4-$/4 */1*+1*& <0/$7= 45C.0, .*$*%04 /**$+-$/$+6-$ R0/$# 2
(SQL/Foundation Ð SQL/S/1*+C) /)-G#I#.0G## SQL. DSQL )%-2/$0+(4-$ /*A*& .*1/$%6.G##,
.*$*%C- )-%-20=$/4 .(#-1$/.#"# )%#(*@-1#4"# / )*"*>7= Firebird API #
*A%0A0$C+0=$/4 /-%+-%*" A05C 2011C;.

?%*G-26%1C& SQL 4+(4-$/4 %0/J#%-1#-" !#10"#<-/.*F* SQL, + .*$*%*" 2*)*(1#$-(71*
)%#/6$/$+6=$ /*/$0+1C- *)-%0$*%C, /*2-%@0>#- (*.0(71C- )-%-"-11C-, )%#/+0#+01#-,
G#.(C # 2%6F#- )%*G-26%1C- .*1/$%6.G##. PSQL *$1*/#$/4 . R0/$# 4 (SQL/PSM)
/)-G#I#.0G## SQL. Q510<0(71* %0/J#%-1#- PSQL AC(* 2*/$6)1* $*(7.* (#J7 + )*/$*411*
;%01#"C; + A05- "*26(4; ()%*G-26%0; # $%#FF-%0;), 1* /%0+1#$-(71* 1-20+1* *1# /$0(#
$0.@- 2*/$6)1C + !#10"#<-/.*" SQL (/"*$%# EXECUTE BLOCK).

:/$%*-11C& SQL *)%-2-(4-$ )*2"1*@-/$+* DSQL, )*22-%@#+0-"*- /%-2/$+*" Firebird GPRE.
GPRE Ñ )%#(*@-1#--)%-)%*G-//*%, .*$*%*- )*5+*(4-$ +0" +1-2%4$7 SQL .*1/$%6.G## + +0J
1-)*/%-2/$+-11C& 45C. )%*F%0""#%*+01#4 (C, C++, Pascal, Cobol # $0. 20(--) # )%*#5+*2#$7
*A%0A*$.6 H$#; +1-2%P11C; .*1/$%6.G#& + )%0+#(71C- +C5*+C Firebird API. SA%0$#$-
+1#"01#-, <$* ESQL )*22-%@#+0-$ $*(7.* <0/$7 .*1/$%6.G#& # +C%0@-1#& DSQL.

Q1$-%0.$#+1C& SQL )*2%056"-+0-$ /*A*& 45C., .*$*%C& "*@-$ AC$7 #/)*(75*+01 2(4
%0A*$C / )%#(*@-1#-" .*"0121*& /$%*.# Firebird ISQL 2(4 #1$-%0.$#+1*F* 2*/$6)0 . A050"
2011C;. isql 4+(4-$/4 *AC<1C" .(#-1$/.#" )%#(*@-1#-". !(4 1-F* *AC<1C& 45C. Ñ H$*
45C. DSQL. S210.* )%#(*@-1#- )*22-%@#+0-$ 1-/.*(7.* 2*)*(1#$-(71C; .*"012.

SA0 45C.*+C; )*2"1*@-/$+0, .0. DSQL, $0. # PSQL )*(1*/$7= )%-2/$0+(-1C + 2011*"
%6.*+*2/$+-. Q5 10A*%0 #1/$%6"-1$0%#4 1# ESQL, 1# ISQL 1- *)#/01C 52-/7 *$2-(71*, 50
#/.(=<-1#-" $-; "-/$, F2- H$* 6.0501* 4+1*.
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2.1.2. 09326#(, SQL

SQL 2#0(-.$ Ñ H$* $-%"#1, *)%-2-(4=>#& /)-G#I#<-/.#- */*A-11*/$# 45C.0 SQL, .*$*%C-
2*/$6)1C +* +%-"4 2*/$6)0 / -F* )*"*>7= . A05- 2011C;. SQL 2#0(-.$ "*@-$ AC$7
*)%-2-(P1 .0. 10 6%*+1- A05C 2011C;, $0. # 10 6%*+1- /*-2#1-1#4 / A05*& 2011C;. :
10/$*4>-- +%-"4 2*/$6)1C $%# 2#0(-.$0:

¥ !#0(-.$ 1 )%-210510<-1 #/.(=<#$-(71* 2(4 *A-/)-<-1#4 *A%0$1*& /*+"-/$#"*/$# /
6/$0%-+J#"# A050"# 2011C; #5 *<-17 /$0%C; +-%/#& InterBase, v.5 # 1#@-. E05C 2011C;
Dialect 1 /*;%014=$ *)%-2-(-11C- 45C.*+C- */*A-11*/$#, .*$*%C- *$(#<0=$/4 *$ Dialect
3, #/)*(756-"*F* )* 6"*(<01#= 2(4 A05 2011C; Firebird.

T Q1I*%"0G#4 * 20$- # +%-"-1# ;%01#$/4 + $#)- 2011C; DATE. Q"--$/4 $#) 2011C;
TIMESTAMP, .*$*%C& #2-1$#<-1 DATE.

T !+*&1C- .0+C<.# "*F6$ #/)*(75*+0$7/4 .0. 0(7$-%10$#+0 0)*/$%*I0" 2(4
%052-(-1#4 /$%*.*+C; 2011C;. B$* )%*$#+*%-<#$ /$0120%$6 SQL - 2+*&1C- .0+C<.#
50%-5-%+#%*+01C 2(4 */*AC; /#1$0./#<-/.#; G-(-& .0. + /$0120%$1*" SQL, $0. # +
2#0(-.$- 3. ?*H$*"6 /$%*.# / 2+*&1C"# .0+C<.0"# /(-26-$ #5A-F0$7.

T N*<1*/$7 $#)*+ 2011C; NUMERIC # DECIMAL "-17J-, <-" + 3-" 2#0(-.$- # + /(6<0-, -/(#
510<-1#- $*<1*/$# A*(-- 9, Firebird ;%01#$ $0.#- 510<-1#4 .0. 2(#11C- 510<-1#4 /
)(0+0=>-& $*<.*&.

T BIGINT 1- 4+(4-$/4 2*/$6)1C" $#)*" 2011C;.

T Q2-1$#I#.0$*%C 1-<6+/$+#$-(71C . %-F#/$%6 # +/-F20 2*(@1C /**$+-$/$+*+0$7
)%0+#(0" 2(4 *AC<1C; #2-1$#I#.0$*%*+ Ñ /". M052-( Q2-1$#I#.0$*%C  1#@-.

T K*$4 510<-1#4 F-1-%0$*%0 ;%014$/4 .0. 64-A#$1C- G-(C- <#/(0, 50)%*/ .(#-1$0
Dialect 1, 10)%#"-%, SELECT GEN_ID (MyGen, 1), +-%1-$ 510<-1#- F-1-%0$*%0, 6/-<-11*-
2* 32 A#$.

¥ !#0(-.$ 2 2*/$6)-1 $*(7.* + .(#-1$/.*" /*-2#1-1## . Firebird # 1- "*@-$ AC$7
)%#"-1P1 . A05- 2011C;. S1 )%-210510<-1 2(4 $*F*, <$*AC )*"*<7 + *$(02.- + /(6<0-
+*5"*@1C; )%*A(-" / G-(*/$1*/$7= 2011C; )%# )%*+-2-1## "#F%0G## / 2#0(-.$0 1 10
3.

¥ : A050; 2011C; !#0(-.$0 3:

T R#/(0 / $#)0"# 2011C; DECIMAL # NUMERIC ;%014$/4 .0. 2(#11C- 510<-1#4 /
I#./#%*+011*& $*<.*& ("0/J$0A#%6-"C- G-(C- <#/(0) + /(6<0- -/(# $*<1*/$7 <#/(0
A*(7J- 9.

T N#) 2011C; TIME 2*/$6)-1 # #/)*(756-$/4 2(4 ;%01-1#4 510<-1#4 $*(7.* +%-"-1#.

T N#) 2011C; DATE ;%01#$ #1I*%"0G#= $*(7.* * 20$-.

T N#) 2011C; BIGINT 2*/$6)-1 + .0<-/$+- G-(*F* 64-; A#$1*F* $#)0 2011C;.

T !+*&1C- .0+C<.# "*F6$ #/)*(75*+0$7/4, 1* $*(7.* 2(4 #2-1$#I#.0$*%*+, .*$*%C-
4+(4=$/4 50+#/#"C"# *$ %-F#/$%0, 0 1- 2(4 /$%*.*+C; 2011C;.

T :/- /$%*.# 2*(@1C AC$7 %052-(-1C *2#10%1C"# .0+C<.0"# (0)*/$%*I0").

T U10<-1#4 F-1-%0$*%*+ +*5+%0>0=$/4 .0. 64-A#$1*- G-(*-.
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!

!(4 +1*+7 %05%0A0$C+0-"C; A05 2011C; # )%#(*@-1#& 10/$*4$-(71*
%-.*"-126-$/4 #/)*(75*+0$7 3-& 2#0(-.$. !#0(-.$ )%# /*-2#1-1## / A05*&
2011C; 2*(@-1 AC$7 $0.#" @-, .0. # A05C 2011C;. Q/.(=<-1#-" 4+(4-$/4
/(6<0& "#F%0G## / 1-F* + 3-& 2#0(-.$, .*F20 + /$%*.- /*-2#1-1#4 / A05*&
2011C; #/)*(756-$/4 2-& 2#0(-.$.

?* 6"*(<01#= H$* %6.*+*2/$+* *)#/C+0-$ /-"01$#.6 SQL $%-$7-F*
2#0(-.$0, -/(# $*(7.* + $-./$- 4+1* 1- 6.05C+0-$/4 2#0(-.$.

2.1.3. 06;'(%9* )59 $B9@#3C

SA%0A*$.0 (=A*F* *)-%0$*%0 (#A* 6/)-J1* 50+-%J0-$/4, (#A* )%-%C+0-$/4 #5-50 +C5+011*&
*)%-2-(P11C"# 6/(*+#4"# *J#A.#. SA%0A*$.6 *J#A*. "*@1* )%*#5+*2#$7, .0. +
.(#-1$/.*" )%#(*@-1##, $0. # 10 /$*%*1- /-%+-%0 /%-2/$+0"# SQL.

2.2. 4':$%:,6 '%6&6:9*: $)653($5,, )56&2$86:9*,
#2DE6%,6 '2$%3
S/1*+104 .*1/$%6.G#4 SQL Ñ *)-%0$*% (statement). S)-%0$*% *)#/C+0-$, <$* 2*(@10
+C)*(1#$7 /#/$-"0 6)%0+(-1#4 A050"# 2011C; / .*1.%-$1C" *AO-.$*" 2011C; #(#
"-$02011C;, *AC<1* 1- 6.05C+04, .0. #"-11* H$* 2*(@1* AC$7 +C)*(1-1*. !*/$0$*<1*
/(*@1C- *)-%0$*%C /*2-%@0$ A*(-- )%*/$C- .*1/$%6.G## Ñ )%-2(*@-1#4 (clause) #
+0%#01$C, 0(7$-%10$#+C (options).

!"#$%&'#()* (clause)

?%-2(*@-1#- *)#/C+0-$ 1-.6= 50.*1<-116= .*1/$%6.G#= + *)-%0$*%-. V0)%#"-%,
)%-2(*@-1#- WHERE + *)-%0$*%- SELECT # + %42- 2%6F#; *)-%0$*%*+ (UPDATE, DELETE)
5020P$ 6/(*+#4 )*#/.0 2011C; + $0A(#G- ($0A(#G0;), )*2(-@0>#; +CA*%.-, #5"-1-1#=,
620(-1#=. ?%-2(*@-1#- ORDER BY 5020P$ ;0%0.$-%#/$#.# 6)*%42*<-1#4 +C;*21*F*,
%-56(7$#%6=>-F*, 10A*%0 2011C;.

+%,-#"(.-)/0 (options)

,(7$-%10$#+C, A626<# 10#A*(-- )%*/$C"# .*1/$%6.G#4"#, 5020=$/4 )%# )*"*>#
.*1.%-$1C; .(=<-+C; /(*+ # *)%-2-(4=$ 1-.*$*%C- 2*)*(1#$-(71C- ;0%0.$-%#/$#.#
H(-"-1$*+ )%-2(*@-1#4 (2*)6/$#"*/$7 26A(#%*+01#4 2011C;, +0%#01$C #/)*(75*+01#4
# 2%.).

1%23#/0# 4%&/.

: SQL /6>-/$+6=$ .(=<-+C- /(*+0 # 50%-5-%+#%*+011C- /(*+0. 3(=<-+C- /(*+0 Ñ H$*
+/- /(*+0, +;*24>#- + (-./#.6 (/(*+0%7) 45C.0 SQL. 3(=<-+C- /(*+0 "*@1* (1* 1-
%-.*"-126-$/4) #/)*(75*+0$7 + .0<-/$+- #"P1, #2-1$#I#.0$*%*+ *AO-.$*+ A05C 2011C;,
+16$%-11#; )-%-"-11C; # )0%0"-$%*+. U0%-5-%+#%*+011C- /(*+0 Ñ H$* $- .(=<-+C-
/(*+0, .*$*%C- 1-(754 #/)*(75*+0$7 + .0<-/$+- #"P1 *AO-.$*+ A05C 2011C;, )-%-"-11C;
#(# )0%0"-$%*+.

V0)%#"-%, /(-26=>#& *)-%0$*% A62-$ +C)*(1-1 A-5 *J#A*. )*$*"6, <$* ABS 4+(4-$/4
.(=<-+C", 1* 1- 50%-5-%+#%*+011C" /(*+*".

Y(0+0 2. 8$%6.$6%0 45C.0 SQL

32



CREATE TABLE T ( ABS INT NOT NULL);

?%# +C)*(1-1## $0.*F* *)-%0$*%0 A62-$ +C2010 *J#A.0 )*$*"6, <$* ADD 4+(4-$/4
.(=<-+C" # 50%-5-%+#%*+011C" /(*+*".

CREATE TABLE T ( ADD INT NOT NULL);

8)#/*. 50%-5-%+#%*+011C; # .(=<-+C; /(*+ )%-2/$0+(-1 + )%#(*@-1##
U0%-5-%+#%*+011C- # .(=<-+C- /(*+0.

2.3. F&6:(9G9#3($5,
:/- *AO-.$C A05C 2011C; #"-=$ #"-10, .*$*%C- #1*F20 105C+0=$ #2-1$#I#.0$*%0"#.
L0./#"0(7104 2(#10 #2-1$#I#.0$*%0 /*/$0+(4-$ 63 /#"+*(0. 86>-/$+6-$ 2+0 $#)0
#2-1$#I#.0$*%*+ Ñ #"-10, )*;*@#- )* I*%"- 10 #"-10 )-%-"-11C; + *AC<1C; 45C.0;
)%*F%0""#%*+01#4, # #"-10 / %052-(#$-(4"# (delimited name), .*$*%C- 4+(4=$/4
*$(#<#$-(71*& */*A-11*/$7= 45C.0 SQL.

2.3.1. >53%923 &2* $@,E:,C 9&6:(9G9#3($5$%

¥ !(#10 #2-1$#I#.0$*%0 1- 2*(@10 )%-+CJ0$7 63 /#"+*(0

¥ SAC<1*- #"4 2*(@1* 10<#10$7/4 / A6.+C (0$#1/.*F* 0(I0+#$0 ()-%+C- 7 A#$ $0A(#GC
ASCII), 50 .*$*%*& "*F6$ /(-2*+0$7 A6.+C ((0$#1/.*F* 0(I0+#$0), G#I%C, /#"+*(
)*2<P%.#+01#4 # 510. 2*((0%0. : #"-1# 1-(754 #/)*(75*+0$7 A6.+C .#%#((#GC,
)%*A-(C, 2%6F#- /)-G#0(71C- /#"+*(C. N0.*- #"4 1-<6+/$+#$-(71* . %-F#/$%6, -F*
"*@1* 50)#/C+0$7 .0. /$%*<1C"#, $0. # )%*)#/1C"# A6.+0"#. 8(-26=>#- #"-10 /
$*<.# 5%-1#4 /#/$-"C 4+(4=$/4 *2#10.*+C"#:

fullname
FULLNAME
FuLlNaMe
FullName
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!"#$%&'"' ()*+#*, "-.#$"/"&%$(0(1

<name> ::=
Ê <letter> | <name><letter> | <name><digit> | <name>_ | <name>$

<letter> ::= <upper letter> | <lower letter>

<upper letter> ::= A | B | C | D | E | F | G | H | I | J | K | L | M |
Ê                  N | O | P | Q | R | S | T | U | V | W | X | Y | Z

<lower letter> ::= a | b | c | d | e | f | g | h | i | j | k | l | m |
Ê                  n | o | p | q | r | s | t | u | v | w | x | y | z

<digit> ::= 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9

2.3.2. >53%923 &2* 9&6:(9G9#3($5$% ' 53+&629(62*<9

¥ !(#10 #2-1$#I#.0$*%0 1- 2*(@10 )%-+CJ0$7 63 /#"+*(0.

¥ Q"4 2*(@1* AC$7 50.(=<-1* + 2+*&1C- .0+C<.#, 10)%#"-% "anIdentifier" .

¥ Q2-1$#I#.0$*% "*@-$ /*2-%@0$7 (=A*& /#"+*( #5 10A*%0 /#"+*(*+ UTF-8, +.(=<04
/#"+*(C / 2#0.%#$#<-/.#"# 510.0"#, )%*A-(C # /)-G#0(71C- /#"+*(C.

¥ Q2-1$#I#.0$*% "*@-$ AC$7 50%-5-%+#%*+011C" /(*+*".

¥ Q2-1$#I#.0$*%C / %052-(#$-(4"# <6+/$+#$-(71C . %-F#/$%6 +* +/-; .*1$-./$0;.

¥ U0+-%J0=>#- )%*A-(C + #"-10; / %052-(#$-(4"# #F1*%#%6=$/4, .0. # + /(6<0- (=A*&
/$%*.*+*& .*1/$01$C.

¥ Q2-1$#I#.0$*%C / %052-(#$-(4"# 2*/$6)1C $*(7.* + !#0(-.$- 3. ?*2%*A1-- *
2#0(-.$0; /". !#0(-.$C SQL

!"#$%&'"' "-.#$"/"&%$(0(1 ' 0%2-.3"$.345"

<delimited name> ::= "<permitted_character>[<permitted_character> ...]"

"

Q2-1$#I#.0$*% / %052-(#$-(4"#, 10)%#"-% "FULLNAME", /*+)020-$ /
*AC<1C"# #2-1$#I#.0$*%0"# FULLNAME, fullname , FullName # $. 2. ?%#<#10 +
$*", <$* Firebird ;%01#$ *AC<1C- #2-1$#I#.0$*%C + +-%;1-" %-F#/$%-,
1-50+#/#"* *$ $*F*, .0. *1# AC(# *)%-2-(-1C #(# *AO4+(-1C.
Q2-1$#I#.0$*%C / %052-(#$-(4"# +/-F20 /*;%014=$/4 $0. .0. #;
*)%-2-(#(# #(# *AO4+#(#. N0.#" *A%05*", #2-1$#I#.0$*% "FullName" (+
.0+C<.0;) *$(#<0-$/4 *$ FullName (A-5 .0+C<-.), .*$*%C& ;%01#$/4 +
"-$02011C; .0. FULLNAME.

2.4. H9(6532,
W#$-%0(C /(6@0$ 2(4 1-)*/%-2/$+-11*F* )%-2/$0+(-1#4 2011C;. V#@- )%#+-2-1C
)%#"-%C /$0120%$1C; (#$-%0(*+:
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¥ G-(*<#/(-11C- Ñ 0, -34, 45, 0X080000000;

¥ <#/(0 / I#./#%*+011*& $*<.*& Ñ 0.0, -3.14;

¥ +->-/$+-11C- Ñ 3.23e-23;

¥ /$%*.*+C- Ñ '$-./$', 'don''t!';

¥ 2+*#<1C- /$%*.# Ñ x'48656C6C6F20776F726C64';

¥ 20$0 Ñ DATE '10.01.2014';

¥ +%-"4 Ñ TIME '15:12:56';

¥ +%-"-1104 *$"-$.0 Ñ TIMESTAMP '10.01.2014 13:32:02';

¥ (*F#<-/.#- Ñ TRUE, FALSE, UNKNOWN;

¥ 1-*)%-2-(P11*- /*/$*41#- Ñ null.

?*2%*A1-& * (#$-%0(0; 2(4 .0@2*F* #5 $#)*+ 2011C; /". N#)C # )*2$#)C 2011C; .

2.5. 4)653($5, 9 ')6I932J:,6 '9<%$2,
86>-/$+6-$ 10A*% /)-G#0(71C; /#"+*(*+, #/)*(756-"C; + .0<-/$+- %052-(#$-(-&.

<special char> ::=
Ê   <space> | " | % | & | ' | ( | ) | * | + | , | -
Ê | . | / | : | ; | < | = | > | ? | [ | ] | ^ | { | }

R0/$7 H$#; /#"+*(*+, 0 $0. @- #; .*"A#10G## "*F6$ AC$7 #/)*(75*+01C .0. *)-%0$*%C
(0%#I"-$#<-/.#-, /$%*.*+C-, (*F#<-/.#-), .0. %052-(#$-(# .*"012 SQL, 2(4 .+*$#%*+01#4
#2-1$#I#.0$*%*+, # 2(4 *A*510<-1#4 F%01#G /$%*.*+C; (#$-%0(*+ #(# .*""-1$0%#-+.

!"#$%&'"' (6.0%$(0(1

<operator> ::=
Ê   <string concatenation operator>
Ê | <arithmetic operator>
Ê | <comparison operator>
Ê | <logical operator>

<string concatentation operator> ::= "||"

<arithmetic operator> ::= * | / | + | - |

<comparison operator> ::=
Ê   =  | <> | != | ~= | ^= | > | < | >= | <=
Ê | !> | ~> | ^> | !< | ~< | ^<

<logical operator> ::= NOT | AND | OR

?*2%*A1-- *A *)-%0$*%0; /". :C%0@-1#4.
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2.6. K$<<6:(3599
: SQL /.%#)$0;, *)-%0$*%0; SQL # PSQL "*26(4; "*F6$ +/$%-<0$7/4 .*""-1$0%##.
3*""-1$0%#& Ñ H$* )%*#5+*(71C& $-./$ 502011C& )*(75*+0$-(-", )%-210510<-11C& 2(4
)*4/1-1#4 %0A*$C *$2-(71C; <0/$-& )%*F%0""C. 8#1$0./#<-/.#& 010(#50$*% #F1*%#%6-$
$-./$ .*""-1$0%#-+.

: Firebird )*22-%@#+0-$/4 2+0 $#)0 .*""-1$0%#-+: A(*<1C- # *21*/$%*<1C-.

!"#$%&'"'

<comment> ::= <block comment> | <single-line comment>

<block comment> ::=
Ê /* <character>[<character> ...] */

<single-line comment> ::=
Ê -- <character>[<character> ...]<end line>

E(*<1C- .*""-1$0%## 10<#10=$/4 / /#"+*(*+ /*  # 50.01<#+0=$/4 /#"+*(0" */ . E(*<1C-
.*""-1$0%## "*F6$ /*2-%@0$7 $-./$ )%*#5+*(71*& 2(#1C # 501#"0$7 1-/.*(7.* /$%*..

S21*/$%*<1C- .*""-1$0%## 10<#10=$/4 / /#"+*(*+ --  # 2-&/$+6=$ 2* .*1G0 $-.6>-&
/$%*.#.

70"5.0 1. 8(55.#$%0""

CREATE PROCEDURE P( APARAM INT)
Ê RETURNS ( B INT)
AS
BEGIN
Ê /* !"##$% &'()& #' *+,'& +-.&$/"&0)1
Ê    23. 3"*4&' 2345',+3$, &.(. 1/61'&)1 (477'#&"3.'7
Ê */
Ê B = A + 1;  -- 8,#4)&34-#$% (477'#&"3.%
Ê SUSPEND;
END
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123%3 3. L9), &3::,C
N#)C 2011C; #/)*(756=$/4 + /(6<0-:

¥ *)%-2-(-1#4 /$*(AG0 + $0A(#G- A05C 2011C; + *)-%0$*%- CREATE TABLE #(# 2(4 -F*
#5"-1-1#4 / #/)*(75*+01#-" ALTER TABLE;

¥ )%# *AO4+(-1## # %-20.$#%*+01## 2*"-10 *)-%0$*%*" CREATE DOMAIN/ALTER DOMAIN;

¥ )%# *AO4+(-1## (*.0(71C; )-%-"-11C; + ;%01#"C; )%*G-26%0;, I61.G#4;, PSQL-
A(*.0; # $%#FF-%0;, )%# 6.0501## 0%F6"-1$*+ ;%01#"C; )%*G-26% # I61.G#&;

¥ )%# *)#/01## +1-J1#; I61.G#& (UDF Ð I61.G#&, *)%-2-(P11C; )*(75*+0$-(-") 2(4
6.0501#4 0%F6"-1$*+ # +*5+%0>0-"C; 510<-1#&;

¥ )%# 4+1*" )%-*A%05*+01## $#)*+ 2011C; + .0<-/$+- 0%F6"-1$0 2(4 I61.G## CAST.

9%)3":% 1. ;)2(0 $"6(1 -%##*,

5.)6#(&/.()# 7.86#" 9&3(&4-, )
&:".()3#()* ^^

;<)4.()#

BIGINT 64 A#$0 *$ -2 63 2* (2 63 - 1) 64 A#$1*- G-(*-. N#) 2011C;
2*/$6)-1 $*(7.* + 3 2#0(-.$-.

BINARY(n) n A0&$ *$ 1 2* 32 767
A0&$

E#10%1C& $#) 2011C;
I#./#%*+011*& 2(#1C. X+(4-$/4
)/-+2*1#"*" $#)0 CHAR(n) CHARACTER
SET OCTETS.

BLOB ?-%-"-11C& M05"-% /-F"-1$0
BLOB
*F%01#<#+0-$/4
643.
L0./#"0(71C&
%05"-% )*(4 BLOB
32 YA. !(4
%05"-%0
/$%01#GC 4096
"0./#"0(71C&
%05"-% BLOB
)*(4 1-/.*(7.*
1#@- 2 YA.

N#) 2011C; / 2#10"#<-/.#
#5"-14-"C" %05"-%*" 2(4
;%01-1#4 A*(7J#; 2011C;, $0.#;
.0. F%0I#.0, $-./$C,
*G#I%*+011C- 5+6.#. !(4
/-F"-1$#%*+011C; BLOB A05*+*&
/$%6.$6%1*& -2#1#G-& 4+(4-$/4
/-F"-1$. ?*2$#) BLOB *)#/C+0-$
/*2-%@#"*-.

BOOLEAN 8 A#$ false, true,
unknown

W*F#<-/.#& $#) 2011C;.

Y(0+0 3. N#)C 2011C;
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5.)6#(&/.()# 7.86#" 9&3(&4-, )
&:".()3#()* ^^

;<)4.()#

CHAR(n) ,
CHARACTER(n)

n /#"+*(*+.
M05"-% + A0&$0;
50+#/#$ *$
.*2#%*+.# #
.*(#<-/$+0 A0&$
10 /#"+*(.

*$ 1 2* 32,767
A0&$

8#"+*(71C& $#) 2011C;
I#./#%*+011*& 2(#1C. ?%#
#5+(-<-1## 2011C;, /$%*.0
2*)*(14-$/4 )%*A-(0"# /)%0+0 2*
6.05011*& 2(#1C. 9/(# .*(#<-/$+*
/#"+*(*+ n 1- 6.0501*, $* )*
6"*(<01#= )%#1#"0-$/4 1.

DATE 32 A#$0 *$ 01.01.0001 2*
31.12.9999

ISC_DATE. N*(7.* 20$0 A-5 +%-"-11*&
<0/$#.

DECIMAL (
precision , scale )

16, 32, 64 #(# 128
A#$ +
50+#/#"*/$# *$
$*<1*/$#

precision  = *$ 1 2*
38, 6.05C+0-$, )*
"-17J-& "-%-,
.*(#<-/$+* G#I%
2(4 ;%01-1#4;
scale = *$ 0 2* 38,
5020P$
.*(#<-/$+*
510.*+ )*/(-
2-/4$#<1*&
$*<.#.

R#/(* / 2-/4$#<1*& $*<.*&,
.*$*%*- )*/(- 2-/4$#<1*& $*<.#
#"--$ scale %05%42*+. scale 2*(@1*
AC$7 "-17J- #(# %0+1* precision .
?%#"-%: DECIMAL(10,3) /*2-%@#$
<#/(* $*<1* + /(-26=>-" I*%"0$-:
ppppppp.sss.

DECFLOAT(precision
)

64 #(# 128 A#$ +
50+#/#"*/$# *$
$*<1*/$#

precision  = 16 #(#
34, .*(#<-/$+*
510<0>#; G#I%
($*<1*/$7)

SQL:2016 /*+"-/$#"C& $#) 2011C;
$*<1* ;%014>#& 2-/4$#<1C- <#/(0
/ )(0+0=>-& 50)4$*&, */1*+011C&
10 /$0120%$- IEEE 754-2008.

DOUBLE PRECISION64 A#$0 *$ 2.225 * 10 -308 2*
1.797 * 10308

IEEE 2+*&1*& $*<1*/$#, 15 G#I%,
%05"-% 50+#/#$ *$ )(0$I*%"C.

FLOAT 32 A#$0 *$ 1.175 * 10 -38 2*
3.402 * 1038

IEEE *2#10%1*& $*<1*/$#, 7 G#I%

FLOAT(precision ) 32 #(# 64 A#$0 +
50+#/#"*/$# *$
$*<1*/$#

precision  Ñ
$*<1*/$7 +
2+*#<1C;
<#/(0;, "*@-$
10;*2#$7/4 +
2#0)05*1- *$ 1 2*
53.

9/(# precision  *$ 1 2* 32 Ñ 32-A#$1*-
*2#10%1*& $*<1*/$# (/#1*1#"
$#)0 FLOAT). 9/(# precision  *$ 33 2*
53 Ñ 64-A#$1*- 2+*&1*& $*<1*/$#
(/#1*1#" $#)0 DOUBLE PRECISION).

INTEGER, INT 32 A#$0 *$ -2147483648 2*
2147483647

U10.*+*- G-(*-

INT128 128 A#$ *$ -2^127 2*
2^128-1

128-A#$1*- G-(*-.

Y(0+0 3. N#)C 2011C;

38



5.)6#(&/.()# 7.86#" 9&3(&4-, )
&:".()3#()* ^^

;<)4.()#

NUMERIC (
precision , scale )

16, 32, 64 #(# 128
A#$ +
50+#/#"*/$# *$
$*<1*/$#

precision  = *$ 1 2*
38, 6.05C+0-$, )*
"-17J-& "-%-,
.*(#<-/$+* G#I%
2(4 ;%01-1#4;
scale = *$ 0 2* 38,
5020P$
.*(#<-/$+*
510.*+ )*/(-
2-/4$#<1*&
$*<.#.

R#/(* / 2-/4$#<1*& $*<.*&,
.*$*%*- )*/(- 2-/4$#<1*& $*<.#
#"--$ scale %05%42*+. scale 2*(@1*
AC$7 "-17J- #(# %0+1* precision .
?%#"-%: NUMERIC(10,3) /*2-%@#$
<#/(* $*<1* + /(-26=>-" I*%"0$-:
ppppppp.sss.

REAL 32 A#$0 *$ 1.175 * 10 -38 2*
3.402 * 1038

X+(4-$/4 /#1*1#"*" $#)0 FLOAT.

SMALLINT 16 A#$0 *$ -32,768 2*
32,767

3*%*$.*- 510.*+*- G-(*-.

TIME [WITHOUT TIME
ZONE]

32 A#$0 0:00 to
23:59:59.9999

ISC_TIME. :%-"4 214 A-5
#1I*%"0G## * <0/*+*" )*4/-

TIME WITH TIME
ZONE

6 A0&$ 0:00 to
23:59:59.9999

:%-"4 214 / #1I*%"0G#-& *
<0/*+*" )*4/-

TIMESTAMP [WITHOUT
TIME ZONE]

64 A#$0 (2 X 32
A#$0)

*$ 01.01.0001 2*
31.12.9999

!0$0 +.(=<0=>04 +%-"4 A-5
#1I*%"0G## * <0/*+*" )*4/-

TIMESTAMP WITH
TIME ZONE

10 A0&$ *$ 01.01.0001 2*
31.12.9999

!0$0 +.(=<0=>04 +%-"4 /
#1I*%"0G#-& * <0/*+*" )*4/-

VARBINARY(n) ,
BINARY VARYING(n)

n A0&$. *$ 1 2* 32,765
A0&$

E#10%1C& $#) 2011C; )-%-"-11*&
2(#1C. X+(4-$/4 )/-+2*1#"*" $#)0
VARCHAR(n) CHARACTER SET OCTETS.

VARCHAR(n) , CHAR
VARYING(n) ,
CHARACTER
VARYING(n)

n /#"+*(*+.
M05"-% + A0&$0;
50+#/#$ *$
.*2#%*+.# #
.*(#<-/$+0 A0&$
10 /#"+*(.

*$ 1 2* 32,765
A0&$

M05"-% /#"+*(*+ + A0&$0; / 6<P$*"
#; .*2#%*+.# 1- "*@-$ AC$7
A*(7J- 32765. !(4 H$*F* $#)0
2011C;, + *$(#<#- *$ CHAR (F2- )*
6"*(<01#= )%-2)*(0F0-$/4
.*(#<-/$+* /#"+*(*+ 1),
.*(#<-/$+* /#"+*(*+ n *A450$-(71*
2*(@1* AC$7 6.0501*.

"
8(-26-$ #"-$7 + +#26, <$* +%-"-11*& %42 #5 20$ )%*J(C; +-.*+
%0//"0$%#+0-$/4 A-5 6<P$0 %-0(71C; #/$*%#<-/.#; I0.$*+ # $0., .0. A62$*
AC +* +/-" H$*" 2#0)05*1- :89Y!, 2-&/$+*+0( $*(7.* Y%#F*%#01/.#&
.0(-120%7.
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3.1. M62$E9'26::,6 (9), &3::,C
!(4 G-(C; <#/-( #/)*(756=$ G-(*<#/(-11C- $#)C 2011C; SMALLINT, INTEGER, BIGINT (+ 3
2#0(-.$-) # INT128. Firebird 1- )*22-%@#+0-$ A-5510.*+C& G-(*<#/(-11C& $#) 2011C;.

3.1.1. SMALLINT

N#) 2011C; SMALLINT )%-2/$0+(4-$ /*A*& 16-A#$1*- G-(*-. S1 )%#"-14-$/4 + /(6<0-, .*F20 1-
$%-A6-$/4 J#%*.#& 2#0)05*1 +*5"*@1C; 510<-1#& 2(4 ;%01-1#4 2011C;.

R#/(0 $#)0 SMALLINT 10;*24$/4 + 2#0)05*1- *$ -2 15 2* 2 15 - 1, #(# *$ -32768 2* 32767.

70"5.0 2. <'6(3=2(1%#". SMALLINT

CREATE DOMAIN DFLAG AS SMALLINT DEFAULT 0 NOT NULL
Ê CHECK ( VALUE=-1 OR VALUE=0 OR VALUE=1);

CREATE DOMAIN RGB_VALUE AS SMALLINT;

3.1.2. INTEGER

N#) 2011C; INTEGER )%-2/$0+(4-$ /*A*& 32-A#$1*- G-(*-. 8*.%0>P11C& +0%#01$ 50)#/#
$#)0 2011C; INT.

R#/(0 $#)0 INTEGER 10;*24$/4 + 2#0)05*1- *$ -2 31 2* 2 31 - 1, #(# *$ -2,147,483,648 2*
2,147,483,647.

70"5.0 3. <'6(3=2(1%#". INTEGER

CREATE TABLE CUSTOMER (
Ê CUST_NO INTEGER NOT NULL,
Ê CUSTOMER VARCHAR( 25)  NOT NULL,
Ê CONTACT_FIRST VARCHAR( 15),
Ê CONTACT_LAST VARCHAR( 20),
Ê ...
Ê PRIMARY KEY ( CUST_NO)
);

3.1.3. BIGINT

BIGINT Ñ H$* SQL:99-/*+"-/$#"C& 64 A#$1C& G-(*<#/(-11C& $#) 2011C;. S1 2*/$6)-1
$*(7.* + 3-" 2#0(-.$-. ?%# #/)*(75*+01## .(#-1$*" 2#0(-.$0 1, )-%-20+0-"*- /-%+-%*"
510<-1#- F-1-%0$*%0 6/-.0-$/4 2* 32-; A#$1*F* G-(*F* ( INTEGER). ?%# )*2.(=<-1## + 3-"
2#0(-.$- 510<-1#- F-1-%0$*%0 #"--$ $#) BIGINT.
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R#/(0 $#)0 BIGINT 10;*24$/4 + 2#0)05*1- *$ -2 63 2* 2 63 - 1, #(# *$ -9,223,372,036,854,775,808 2*
9,223,372,036,854,775,807.

70"5.0 4. <'6(3=2(1%#". BIGINT

CREATE TABLE WHOLELOTTARECORDS (
Ê ID BIGINT NOT NULL PRIMARY KEY,
Ê DESCRIPTION VARCHAR( 32)
);

3.1.4. INT128

INT128 Ñ 1- /$0120%$1C& 128 A#$1C& G-(*<#/(-11C& $#) 2011C;.

R#/(0 $#)0 INT128 10;*24$/4 + 2#0)05*1- *$ -2 127 2* 2 127 - 1.

70"5.0 5. <'6(3=2(1%#". INT128

CREATE PROCEDURE PROC1 ( PAR1 INT128)
AS
BEGIN
Ê -- &'()& 2345',+3$
END

3.1.5. N6'(:3&I3(659E:,; G$5<3( &2* I62,C E9'62

3*1/$01$C G-(*<#/(-11C; $#)*+ "*@1* 6.050$7 + J-/$102G0$-%#<1*" I*%"0$-.

9%)3":% 2. 8(#'$%#$* :.3(+"'3.##*, $"6(1 1 >.'$#%-:%$.0"+#(5 /(05%$.

1&%)3#4-/& =#4-(.$>.-#")3(0? >)@" 9)< $.((0?

1-8 INTEGER

9-16 BIGINT

17-32 INT128

U0)#/7 SMALLINT + J-/$102G0$-%#<1*" )%-2/$0+(-1## 1- )*22-%@#+0-$/4 + 4+1*" +#2-, 1*
Firebird A62-$ )%*5%0<1* )%-*A%05*+C+0$7 J-/$102G0$-%#<1*- <#/(* + SMALLINT, -/(# H$*
1-*A;*2#"*, )%# 6/(*+## <$* *1* )*)020-$ + 2*)6/$#"C& 2#0)05*1 )*(*@#$-(71C; #
*$%#G0$-(71C; 510<-1#& 2(4 SMALLINT.

Q/)*(75*+01#- # 2#0)05*1C 510<-1#& <#/-( J-/$102G0$-%#<1*& 1*$0G## A*(-- )*2%*A1*
*)#/01C + ;*2- *A/6@2-1#4 <#/(*+C; .*1/$01$ + F(0+- )*2 105+01#-" ÒSA>#- H(-"-1$C
45C.0Ó.
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70"5.0 6. <'6(3=2(1%#". :.3*, +"'.3 2%-%##*, >.'$#%-:%$.0"+#(5 1"-.

INSERT INTO MYBIGINTS VALUES (
Ê - 236453287458723,
Ê 328832607832,
Ê 22,
Ê - 56786237632476,
Ê 0X6F55A09D42,  -- 478177959234
Ê 0X7FFFFFFFFFFFFFFF,  -- 9223372036854775807
Ê 0XFFFFFFFFFFFFFFFF,  -- -1
Ê 0X80000000,  -- -2147483648, &.'. INTEGER
Ê 0X080000000,  -- 2147483648, &.'. BIGINT
Ê 0XFFFFFFFF,  -- -1, &.'. INTEGER
Ê 0X0FFFFFFFF -- 4294967295, &.'. BIGINT
);

Z-/$102G0$-%#<1C& INTEGER 0+$*"0$#<-/.# )%#+*2#$/4 . $#)6 BIGINT )-%-2 +/$0+.*& +
$0A(#G6. S210.* H$* )%*#/;*2#$ )*/(- 6/$01*+.# <#/(-11*F* 510<-1#4, $0. 0x80000000 (8
G#I%) # 0x080000000 (9 G#I%) A626$ /*;%01-1C + %051C; I*%"0$0;. U10<-1#- 0x80000000 (8
G#I%) A62-$ /*;%01-1* + I*%"0$- INTEGER, 0 0x080000000 (9 G#I%) .0. BIGINT.

3.2. L9), &3::,C ' )23%3DA6; ($E#$;
N#)C 2011C; / )(0+0=>-& $*<.*& ;%014$/4 + 2+*#<1*" I*%"0$- IEEE 754, .*$*%C&
+.(=<0-$ + /-A4 510., )*.050$-(7 /$-)-1# # "01$#//6. Firebird #"--$ 2+- I*%"C $#)*+ /
)(0+0=>-& $*<.*&:

¥ )%#A(#5#$-(71C- <#/(*+C- $#)C (#(# 2+*#<1C- $#)C / )(0+0=>-& $*<.*&);

¥ 2-/4$#<1C- $#)C / )(0+0=>-& $*<.*&.

3.2.1. >59@29+9(62J:,6 E9'2$%,6 (9),

?%#A(#5#$-(71C- <#/(*+C- $#)C )(0+0=>-& 50)4$*&, )*22-%@#+0-"C- Firebird
)%-2/$0+(-1C $#)0"# 32-A#$1*& *2#10%1*& $*<1*/$7= # 64-A#$1*& 2+*&1*& $*<1*/$#. B$#
$#)C 2*/$6)1C /* /(-26=>#"# #"-10"# /$0120%$1C; $#)*+ SQL:

¥ REAL Ñ 32-A#$1C& *2#10%1*& $*<1*/$# (/#1*1#" $#)0 FLOAT);

¥ FLOAT Ñ 32-A#$1C& *2#10%1*& $*<1*/$#;

¥ DOUBLE PRECISION Ñ 64-A#$1C& 2+*&1*& $*<1*/$#;

¥ FLOAT(p) , F2- p Ñ $*<1*/$7 + 2+*#<1C; <#/(0;

T 1 <= p <= 32 Ñ 32-A#$1*- *2#10%1*& $*<1*/$# (/#1*1#" $#)0 FLOAT)

T 33 <= p <= 53 Ñ 64-A#$1*- 2+*&1*& $*<1*/$# (/#1*1#" $#)0 DOUBLE PRECISION)

3%*"- $*F*, + Firebird #"-=$/4 1-/$0120%$1C- #"-10 $#)*+:
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¥ LONG FLOAT Ñ 64-2+*&1*& $*<1*/$# (/#1*1#" $#)0 DOUBLE PRECISION);

¥ LONG FLOAT(p) , F2- p Ñ $*<1*/$7 + 2+*#<1C; <#/(0;. 1 <= p <= 53 Ñ 64-A#$1*- 2+*&1*&
$*<1*/$# (/#1*1#" $#)0 DOUBLE PRECISION)

N*<1*/$7 H$*F* $#)*+ FLOAT # DOUBLE PRECISION 4+(4-$/4 2#10"#<-/.*&, <$* /**$+-$/$+6-$
I#5#<-/.*"6 I*%"0$6 ;%01-1#4, .*$*%C& /*/$0+(4-$ 4 A0&$0 2(4 $#)0 FLOAT # 8 A0&$ 2(4
$#)0 DOUBLE PRECISION.

D<#$C+04 */*A-11*/$# ;%01-1#4 <#/-( / )(0+0=>-& $*<.*&, H$*$ $#) 2011C; 1-
%-.*"-126-$/4 #/)*(75*+0$7 2(4 ;%01-1#4 2-1-@1C; 2011C;. ?* $-" @- )%#<#10" 1-
%-.*"-126-$/4 #/)*(75*+0$7 /$*(AGC / 2011C"# $0.*F* $#)0 + .0<-/$+- .(=<-& #
)%#"-14$7 . 1#" *F%01#<-1#4 61#.0(71*/$#.

?%# )%*+-%.- 2011C; /$*(AG*+ / $#)0"# 2011C; / )(0+0=>-& $*<.*& %-.*"-126-$/4
+"-/$* $*<1*F* %0+-1/$+0 #/)*(75*+0$7 +C%0@-1#4 )%*+-%.# +;*@2-1#4 + 2#0)05*1,
10)%#"-% BETWEEN.

?%# #/)*(75*+01## $0.#; $#)*+ 2011C; + +C%0@-1#4; %-.*"-126-$/4 .%0&1-
+1#"0$-(71* # /-%7P51* )*2*&$# . +*)%*/6 *.%6F(-1#4 %-56(7$0$*+ %0/<P$*+.

FLOAT

FLOAT Ñ $#) 2011C; 2(4 ;%01-1#4 <#/-( / )(0+0=>-& $*<.*&.

!"#$%&'"'

FLOAT [(bin_prec )]

9%)3":% 3. 7%0%5.$0* $"6% FLOAT

Parameter Description

bin_prec N*<1*/$7 + 2+*#<1C; G#I%0;, )* 6"*(<01#= %01* 24

1 - 24: 32-A#$1*- *2#10%1*& $*<1*/$# (FLOAT A-5 6.0501#4 $*<1*/$#)
25 - 53: 64-A#$1*- 2+*&1*& $*<1*/$# (/#1*1#" $#)0 DOUBLE
PRECISION)

N#) 2011C; FLOAT )* 6"*(<01#= )%-2/$0+(4-$ /*A*& 32-A#$1C& $#) / )(0+0=>-& 50)4$*&
*2#10%1*& $*<1*/$# / )%#A(#5#$-(71*& $*<1*/$7= 7 2-/4$#<1C; 510.*+ )*/(- 2-/4$#<1*&
$*<.# (24 2+*#<1C; 510.0). R#/(0 $#)0 FLOAT 10;*24$/4 + 2#0)05*1- *$ 1.175 x 10 -38 2* 3.402 x
1038.

FLOAT ' "#3+3:96< ($E:$'(9

D $#)0 FLOAT "*@-$ AC$7 6.05010 $*<1*/$7 + 2+*#<1C; <#/(0;

D.0501104 $*<1*/$7 bin_prec  +(#4-$ 10 /)*/*A ;%01-1#4 <#/(0.

¥ 1 <= bin_prec  <= 24: 32-A#$1*- *2#10%1*& $*<1*/$# (/#1*1#" $#)0 FLOAT A-5 6.0501#4
$*<1*/$#)
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¥ 25 <= bin_prec  <= 53: 64-A#$1*- 2+*&1*& $*<1*/$# (/#1*1#" $#)0 DOUBLE PRECISION)

"

: Firebird 3.0 # A*(-- %011#; +-%/#4; )*22-%@#+0(/4 /#1$0./#/
FLOAT(dec_prec) , F2- dec_prec Ñ )%#A(#5#$-(7104 $*<1*/$7 + 2-/4$#<1C;
510.0;. 9/(# 0 <= dec_prec <= 7, $* $#) *$*A%0@0(/4 10 32-A#$1C& *2#10%1*&
$*<1*/$#. 9/(# dec_prec > 7, $* *$*A%0@0(/4 10 64-A#$1C& 2+*&1*& $*<1*/$#.
B$* 1-/$0120%$1*- )*+-2-1#-. !011C& /#1$0./#/ 1- AC( 2*.6"-1$#%*+01
%01--.

REAL

N#) REAL 4+(4-$/4 /#1*1#"*" $#)0 FLOAT.

DOUBLE PRECISION

DOUBLE PRECISION Ñ 64-A#$1C& $#) 2011C; 2(4 ;%01-1#4 <#/-( / )(0+0=>-& $*<.*&. S1
*A(020-$ )%#A(#5#$-(71*& $*<1*/$7= 15 G#I% )*/(- 50)4$*&. R#/(0 $#)0 DOUBLE PRECISION
10;*24$/4 + 2#0)05*1- *$ 2.225 x 10 -308 2* 1.797 x 10 308.

LONG FLOAT

!"#$%&'"':

LONG FLOAT[(bin_prec )]
<precision> ::= 1..53

N#) LONG FLOAT 4+(4-$/4 /#1*1#"*" $#)0 DOUBLE PRECISION #(# FLOAT(bin_prec ) , F2- 25 <=
bin_prec  <= 53.

D $#)0 LONG FLOAT "*@-$ AC$7 6.05010 $*<1*/$7 + 2+*#<1C; <#/(0;. D.0501104 $*<1*/$7 1 <=
bin_prec  <= 53 1- +(#4-$ 10 /)*/*A ;%01-1#4[Ñ[<#/(* +/-F20 ;%01#$7/4 .0. 64-A#$1*-
2+*&1*& $*<1*/$#.

"
: Firebird 3.0 # A*(-- %011#; +-%/#4; )*22-%@#+0(/4 /#1$0./#/ LONG
FLOAT(dec_prec) , F2- dec_prec[Ñ[)%#A(#5#$-(7104 $*<1*/$7 + 2-/4$#<1C;
510.0;. V-50+#/#"* *$ 6.05011*& $*<1*/$# <#/(* +/-F20 ;%01#$/4 .0. 64-
A#$1*- 2+*&1*& $*<1*/$#. !011C& /#1$0./#/ 1- AC( 2*.6"-1$#%*+01 %01--.

# B$# 1-/$0120%$1C- #"-10 $#)*+ 6/$0%-(# # "*F6$ AC$7 620(-1C + A626>-&
+-%/##.

3.2.2. 06'*(9E:,6 (9), ' )23%3DA6; ($E#$;

V0<#104 / Firebird 4.0 )*22-%@#+0=$/4 $#)C 2-/4$#<1C; <#/-( / )(0+0=>-& 50)4$*&.
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DECFLOAT

DECFLOAT 4+(4-$/4 <#/(*+C" $#)*" #5 /$0120%$0 SQL:2016, .*$*%C& $*<1* ;%01#$ <#/(0 /
)(0+0=>-& 50)4$*&. : *$(#<#- *$ DECFLOAT $#)C FLOAT #(# DOUBLE PRECISION *A-/)-<#+0=$
2+*#<1*- )%#A(#@-1#- )%-2)*(0F0-"*& $*<1*/$#.

Firebird + /**$+-$/$+## /* /$0120%$*" IEEE 754-1985 (IEEE 754-2008) %-0(#56-$ $#)C DECIMAL64
(DECFLOAT(16)) # DECIMAL128 (DECFLOAT(34)).

:/- )%*"-@6$*<1C- +C<#/(-1#4 */6>-/$+(4=$/4 / #/)*(75*+01#-" 34-510<1C"#
510<-1#4"#.

16-+:3E:$6 9 34-+:3E:$6

Ò16Ó # Ò34Ó *$1*/4$/4 . "0./#"0(71*& $*<1*/$# 2-/4$#<1C; G#I%.

8". https://ru.wikipedia.org/wiki/IEEE_754-
2008#S/1*+1C-_#_+50#"*50"-14-"C-_I*%"0$C  2(4 )*(6<-1#4 )*2%*A1*F* *)#/01#4.

!"#$%&'"'

DECFLOAT[(precision )]

precision  ::= 16 | 34

9%)3":% 4. ?"%6%2(# 2#%+.#"@ DECFLOAT

9)< A.B4)6.%,
(.*
-&3(&4-,

A)()6.%,
(.*
CB4<&(#(-.

A.B4)6.%,
(.*
CB4<&(#(-.

5.)6#(,=
##
8(.3#()#

5.)D&%,=#
# 8(.3#()#

DECFLOAT(16) 16 -383 +384 1E-398 9.9..9E+384

DECFLOAT(34) 34 -6143 +6144 1E-6176 9.9..9E+6144

SA%0$#$- +1#"01#-, <$* ;*$4 10#"-17J#& )*.050$-(7 /$-)-1# 2(4 DECFLOAT (16) %0+-1 -383,
10#"-17J-- 510<-1#- #"--$ )*.050$-(7 /$-)-1# -398, <$* 10 15 G#I% "-17J-. Q
010(*F#<1* 2(4 DECFLOAT (34), 10#"-17J#& )*.050$-(7 /$-)-1# %0+-1 -6143, 1* 10#"-17J--
510<-1#- #"--$ )*.050$-(7 /$-)-1# -6176, <$* 10 33 G#I%C "-17J-. ?%#<#10 50.(=<0-$/4 +
$*", <$* $*<1*/$7 AC(0 Ò)%#1-/-10 + @-%$+6Ó, <$*AC "*@1* AC(* ;%01#$7 "-17J--
510<-1#-.

B$* %-56(7$0$ $*F*, .0. ;%01#$/4 510<-1#-: .0. 2-/4$#<1*- 510<-1#- #5 16 #(# 34 G#I% #
)*.050$-(7 /$-)-1#. V0)%#"-%, 1.234567890123456e-383 I0.$#<-/.# /*;%014-$/4 .0.
.*HII#G#-1$ 1234567890123456 # )*.050$-(7 /$-)-1# -398, 0 1E-398 /*;%014-$/4 .0.
.*HII#G#-1$ 1, )*.050$-(7 /$-)-1# -398.

N#) DECFLOAT /(-26-$ #/)*(75*+0$7 -/(# +0" 1-*A;*2#"C +C<#/(-1#4 # ;%01-1#- <#/-( /
A*(7J*& $*<1*/$7=.

Y(0+0 3. N#)C 2011C;
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70"5.0 7. <'6(3=2(1%#". $"6% DECFLOAT 60" (60.-.3.#"" $%)3":*

CREATE TABLE StockPrice  (
Ê id     INT NOT NULL PRIMARY KEY,
Ê stock  DECFLOAT( 16),
Ê ...
);

70"5.0 8. <'6(3=2(1%#". $"6% DECFLOAT 1 PSQL

DECLARE VARIABLE v DECFLOAT( 34);

>$%6&6:96 $)653I9; ' DECFLOAT

?*+-2-1#- *)-%0G#& / DECFLOAT, + <0/$1*/$# *.%6F(-1#- # )*+-2-1#- )%# *J#A.0;, "*@1*
10/$%*#$7 / )*"*>7= *)-%0$*%0 6)%0+(-1#4 SET DECFLOAT.

029:3 29(6532$% DECFLOAT

U10<-1#- $#)0 DECFLOAT "*@1* 5020$7 <#/(*+C" (#$-%0(*" + 106<1*& 1*$0G##, $*(7.* -/(#
"01$#//0 /*/$*#$ #5 20 #(# A*(-- G#I%, #(# 0A/*(=$1C& )*.050$-(7 /$-)-1# A*(7J- 308. :
)%*$#+1*" /(6<0- $0.#- (#$-%0(C #1$-%)%-$#%6=$/4 .0. DOUBLE PRECISION. N*<1C-
<#/(*+C- (#$-%0(C / 40 #(# A*(-- G#I%0"#[Ñ[I0.$#<-/.# 39 G#I%, -/(# *1# A*(7J-
"0./#"0(71*F* 510<-1#4 INT128 $0.@- *A%0A0$C+0=$/4 .0. DECFLOAT (34).

: .0<-/$+- 0(7$-%10$#+C "*@1* #/)*(75*+0$7 /$%*.*+C& (#$-%0( # 4+1* )%#+-/$# .
@-(0-"*"6 $#)6 DECFLOAT.

!(#10 (#$-%0(*+ $#)0 DECFLOAT *F%01#<-10 1024 /#"+*(0"#. !(4 A*(-- 2(#11C; 510<-1#&
+0" )%#2P$/4 #/)*(75*+0$7 106<16= 1*$0G#=. V0)%#"-%, 510<-1#- 0.0<1020 zeroes>11 1-
"*@-$ AC$7 50)#/01* .0. (#$-%0(, +"-/$* 1-F* +C "*@-$- #/)*(75*+0$7 010(*F#<16=
106<16= 1*$0G#=: 1.1E-1022. ,10(*F#<1* 10<1022 zeroes>0 "*@-$ AC$7 50)#/01* .0. 1.0E1024.

W#$-%0(C, /*2-%@0>#- A*(-- 34 510<0>#; G#I%, *.%6F(4=$/4 / #/)*(75*+01#-" %-@#"0
*.%6F(-1#4 DECFLOAT 6/$01*+(-11*F* 2(4 /-01/0.

DECFLOAT 9 G":#I99

F')$2J+$%3:96 $@,E:,C G":#I9;

M42 /$0120%$1C; /.0(4%1C; I61.G#& "*@1* #/)*(75*+0$7 / +C%0@-1#4"# # 510<-1#4"#
$#)0 DECFLOAT. B$* *$1*/#$/4 . /(-26=>#" "0$-"0$#<-/.#" I61.G#4":

ABS CEILING EXP FLOOR LN

LOG LOG10 POWER SIGN SQRT

Y(0+0 3. N#)C 2011C;
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,F%-F0$1C- I61.G## SUM, AVG, MIN # MAX $*@- %0A*$0=$ / $#)*" DECFLOAT. :/- /$0$#/$#<-/.#-
0F%-F0$1C- I61.G## ($0.#- .0. STDDEV #(# CORR, 1* 1- *F%01#<-1* #"#) "*F6$ %0A*$0$7 /
2011C"# $#)0 DECFLOAT.

-)6I932J:,6 G":#I99 &2* DECFLOAT

Firebird )*22-%@#+0-$ 4 I61.G##, .*$*%C- /*5201C /)-G#0(71* 2(4 )*22-%@.# $#)0
DECFLOAT:

COMPARE_DECFLOAT

/%0+1#+0-$ 2+0 510<-1#4 DECFLOAT .0. %0+1C-, %051C- #(# 1-6)*%42*<-11C-

NORMALIZE_DECFLOAT

)%#1#"0-$ -2#1/$+-11C& 0%F6"-1$ DECFLOAT # +*5+%0>0-$ -F* + )%*/$-&J-& I*%"-

QUANTIZE

)%#1#"0-$ 2+0 0%F6"-1$0 DECFLOAT # +*5+%0>0-$ )-%+C& 0%F6"-1$, "0/J$0A#%*+011C& /
#/)*(75*+01#-" +$*%*F* 510<-1#4 + .0<-/$+- *A%05G0

TOTALORDER

+C)*(14-$ $*<1*- /%0+1-1#- 2+6; 510<-1#& DECFLOAT

-6<3:(9#3 '53%:6:9*

U0"C.0=>#- 16(# + 510<-1#4; 2-/4$#<1C; <#/-( / )(0+0=>-& 50)4$*& /*;%014=$/4.
V0)%#"-%, 1.0 # 1.00[Ñ[H$* 2+0 %05(#<1C; )%-2/$0+(-1#4. B$* )*%*@20-$ %05(#<1C-
/-"01$#.# /%0+1-1#4 2(4 $#)0 2011C; DECFLOAT, .0. )*.0501* 1#@-.

-53%:6:96 E9'2$%,C +:3E6:9;

U0"C.0=>#- 16(# #F1*%#%6=$/4 + /%0+1-1#4;. V0)%#"-%, 1.0 %0+1* 1.00. ?* 6"*(<01#=
$0.*& $#) /%0+1-1#4 #/)*(756-$/4 2(4 #12-./#%*+01#4, /*%$#%*+.#, %05A#+.# $0A(#GC,
*G-1.# )%-2#.0$*+ # 2%6F#; I61.G#&[Ñ[.*%*<- F*+*%4, +-52-, F2- /%0+1-1#- +C)*(14-$/4
1-4+1* #(# + )%-2#.0$0;.

Y(0+0 3. N#)C 2011C;
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70"5.0 9. !0%1#.#". +"'3(1*, 2#%+.#"@

create  table  stockPrice  ( stock  DECFLOAT( 16));

insert  into  stockPrice
values  ( 4. 2);

insert  into  stockPrice
values  ( 4. 2000);

insert  into  stockPrice
values  ( 4. 6125);

insert  into  stockPrice
values  ( 4. 20);

commit;

select  *  from stockPrice  where stock  = 4. 2;
-- 94:/3";"'& &3. :#"-'#.1 4.2, 4.2000, 4.20

select  *  from stockPrice  where stock  > 4. 20;
-- 94:/3";"'& 4,#4 :#"-'#.' 4.6125

select  *  from stockPrice  order  by stock ;
-- 94:/3";"'& /)' :#"-'#.1, 4.2, 4.2000, 4.20, 4.6125.
-- <'3/$' &3. :#"-'#.1 /4:/3";"=&)1 / #'423','6'##47 2431,('.

-53%:6:96 TotalOrder

U0"C.0=>#- 16(# 6<#$C+0=$/4 )%# /%0+1-1##. V0)%#"-%, 1.0 > 1.00. 30@2*- 510<-1#-
DECFLOAT #"--$ )*%42*. + /-"01$#.- /%0+1-1#4 TotalOrder.

8*F(0/1* /-"01$#.- TotalOrder, )*%42*. %05(#<1C; 510<-1#& *)%-2-(4-$/4 $0., .0.
)*.0501* + /(-26=>-" )%#"-%-:

-nan < -snan < -inf < -0.1 < -0.10 < -0 < 0 < 0.10 < 0.1 < inf < snan < nan

! SA%0$#$- +1#"01#- 10 $*, <$* *$%#G0$-(71C& 16(7 "-17J-
)*(*@#$-(71*F* 16(4 )%# /%0+1-1## TotalOrder

U0)%*/#$7 /%0+1-1#- TotalOrder + )%-2#.0$0; "*@1* )%# )*"*># +/$%*-11*& I61.G##
TOTALORDER().

Y(0+0 3. N#)C 2011C;
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70"5.0 10. !0%1#.#". TotalOrder

!(4 .6%/*+ 0.G#& "*@-$ AC$7 +0@1C" 510$7 $*<1*/$7 2011C;. V0)%#"-%, -/(# .6%/C
*AC<1* 6.05C+0=$/4 / $*<1*/$7= + )4$7 510.*+ )*/(- 50)4$*&, 0 .6%/ %0+-1 $4.2, $*F20
1-4/1*, %0+10 G-10 $4.2000, $4.2999 #(# <-"6-$*, (-@0>-"6 "-@26 H$#"# 2+6"4
510<-1#4"#.

create  table  stockPrice  ( stock  DECFLOAT( 16));

insert  into  stockPrice
values  ( 4. 2);

insert  into  stockPrice
values  ( 4. 2000);

insert  into  stockPrice
values  ( 4. 6125);

insert  into  stockPrice
values  ( 4. 20);

commit;

select  *  from stockPrice  where TOTALORDER( stock ,  4. 2000)  = 0;
-- 94:/3";"'& &460(4 :#"-'#.' 4.2000

select  *  from stockPrice  where TOTALORDER( stock ,  4. 20)  = 1;
-- 94:/3";"'& ,/" :#"-'#.1 4.2 . 4.6125, (4&434' *460>' 4.20

?*%42*., + .*$*%*" +*5+%0>0=$/4 0%#I"-$#<-/.# *2#10.*+C- 510<-1#4, #"-=>#-
%05(#<1*- .*(#<-/$+* 50"C.0=>#; 16(-&, 1- *)%-2-(-1. 8(-2*+0$-(71*, ORDER BY )*
/$*(AG6 DECFLOAT /* 510<-1#4"# 1.0 # 1.00 +*5+%0>0-$ 2+0 510<-1#4 + )%*#5+*(71*"
)*%42.-. ,10(*F#<1*, DISTINCT +*5+%0>0-$ (#A* 1.0, (#A* 1.00.

>$&&658#3 % #296:('#9C )592$86:9*C

E#A(#*$-.0 fbclient +-%/## 4.0 #"--$ 10$#+16= )*22-%@.6 $#)0 DECFLOAT. S210.* A*(--
/$0%C- +-%/## .(#-1$/.*& A#A(#*$-.# 1#<-F* 1- 510=$ * $#)- DECFLOAT. !(4 $*F* <$*AC
/$0%C- )%#(*@-1#4 6"-(# %0A*$0$7 / $#)*" DECFLOAT +C "*@-$- 10/$%*#$7 *$*A%0@-1#-
510<-1#& DECFLOAT 10 2%6F#- 2*/$6)1C- $#)C 2011C; c )*"*>7= *)-%0$*%0 SET BIND.

Y(0+0 3. N#)C 2011C;
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70"5.0*:

SET BIND OF DECFLOAT TO LEGACY;
-- :#"-'#.1 )&46*54/ &.2" DECFLOAT *+,+& 23'4*3":4/"#$ / &.2 DOUBLE PRECISION

-- ,3+?4% /"3."#&
SET BIND OF DECFLOAT TO DOUBLE PRECISION;

SET BIND OF DECFLOAT( 16)  TO CHAR;
-- :#"-'#.1 )&46*54/ &.2" DECFLOAT(16) *+,+& 23'4*3":4/"#$ / &.2 CHAR(23)

SET BIND OF DECFLOAT( 34)  TO CHAR;
-- :#"-'#.1 )&46*54/ &.2" DECFLOAT(34) *+,+& 23'4*3":4/"#$ / &.2 CHAR(42)

SET BIND OF DECFLOAT TO NUMERIC( 18,  4);
-- :#"-'#.1 )&46*54/ &.2" DECFLOAT *+,+& 23'4*3":4/"#$ / &.2 NUMERIC(18, 4)

SET BIND OF DECFLOAT TO NATIVE;
-- /4:/3";"'& :#"-'#.1 )&46*54/ &.2" DECFLOAT / #"&./#47 &.2'

M05(#<1C- )%#+45.# )*(-51C, -/(# +C )(01#%6-$- #/)*(75*+0$7 510<-1#4 DECFLOAT /*
/$0%C" .(#-1$*", 1- )*22-%@#+0=>#" /*A/$+-11C& I*%"0$. L*@1* +CA#%0$7 "-@26
/$%*.0"# (#2-0(7104 $*<1*/$7, 1* )(*;04 )*22-%@.0 2(4 20(71-&J-& *A%0A*$.#), 510<-1#4
/ )(0+0=>-& 50)4$*& (#2-0(7104 )*22-%@.0 2(4 20(71-&J-& *A%0A*$.#, 1* / )(*;*&
$*<1*/$7=) #(# "0/J$0A#%*+011C- G-(C- <#/(0 (;*%*J04 )*22-%@.0 20(71-&J-&
*A%0A*$.# # $%-A6-"04 $*<1*/$7, 1* 2#0)05*1 510<-1#& *<-17 *F%01#<-1). 3*F20
#/)*(756-$/4 #1/$%6"-1$, )*2*A1C& 61#+-%/0(71*"6 GUI-.(#-1$6, +CA*% )%#+45.# . CHAR
)*2;*2#$ + A*(7J#1/$+- /(6<0-+.

3.3. L9), &3::,C ' G9#'95$%3::$; ($E#$;
!011C- $#)C 2011C; )*5+*(4=$ )%#"-14$7 #; 2(4 ;%01-1#4 2-1-@1C; 510<-1#& #
*A-/)-<#+0=$ )%-2/.056-"*/$7 *)-%0G#& 6"1*@-1#4 # 2-(-1#4.

Firebird )%-2(0F0-$ 2+0 $#)0 2011C; / I#./#%*+011*& $*<.*&: NUMERIC # DECIMAL. :
/**$+-$/$+## /* /$0120%$*" *A0 $#)0 *F%01#<#+0=$ ;%01#"*- <#/(* *AO4+(-11C"
"0/J$0A*" (.*(#<-/$+*" <#/-( )*/(- 50)4$*&). ?%# H$*" )*2;*2 . $*"6, .0. *F%01#<#+0-$/4
$*<1*/$7 2(4 $#)*+ %051C&: 2(4 /$*(AG*+ NUMERIC $*<1*/$7 4+(4-$/4 $0.*&, Ò.0. *AO4+(-1*Ó,
+ $* +%-"4, .0. DECIMAL /$*(AGC "*F6$ )*(6<0$7 <#/(0, <74 $*<1*/$7, )* "-17J-& "-%-,
%0+10 $*"6, <$* AC(* *AO4+(-1*.

V0)%#"-%, NUMERIC(4, 2) *)#/C+0-$ <#/(*, /*/$*4>-- + *A>-& /(*@1*/$# #5 <-$C%P; G#I%,
+.(=<04 2 G#I%C )*/(- 50)4$*&; #$*F* 2 G#I%C 2* 50)4$*&, 2 )*/(-. ?%# 50)#/# + /$*(A-G /
H$#" $#)*" 2011C; 510<-1#& 3.1415 + /$*(AG- NUMERIC(4, 2) A62-$ /*;%01-1* 510<-1#- 3,14.

!(4 2011C; / I#./#%*+011*& $*<.*& *A>#" 4+(4-$/4 I*%"0 2-.(0%0G##, 10)%#"-%
NUMERIC(p, s). U2-/7 +0@1* )*14$7, <$* + H$*& 50)#/# s[Ñ[H$* "0/J$0A, 0 1- #1$6#$#+1*
)%-2/.05C+0-"*- Ò.*(#<-/$+* 510.*+ )*/(- 50)4$*&Ó. !(4 Ò+#560(#50G##Ó "-;01#5"0
;%01-1#4 2011C; 50)*"1#$- 2(4 /-A4 )%*G-26%6:

Y(0+0 3. N#)C 2011C;
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¥ ?%# /*;%01-1## + A056 2011C; <#/(* 6"1*@0-$/4 10 10 (10 s), )%-+%0>04/7 + G-(*-;

¥ ?%# <$-1## 2011C; )%*#/;*2#$ *A%0$1*- )%-*A%05*+01#- <#/(0.

8)*/*A I#5#<-/.*F* ;%01-1#4 2011C; + 8DE! 50+#/#$ *$ 1-/.*(7.#; I0.$*%*+:
2-.(0%#%6-"*& $*<1*/$#, 2#0(-.$0 A05C 2011C;, $#)0 *AO4+(-1#4.

9%)3":% 5. !6('() /"2"+.'&(A( ,0%#.#"4 +"'.3 ' /"&'"0(1%##(@ $(+&(@

9&3(&4-, 9)< $.((0? E).%#B- 1 E).%#B- 3

1 - 4 NUMERIC SMALLINT SMALLINT

1 - 4 DECIMAL INTEGER INTEGER

5 - 9 NUMERIC # DECIMAL INTEGER INTEGER

10 - 18 NUMERIC # DECIMAL DOUBLE PRECISION BIGINT

19 - 38 NUMERIC # DECIMAL INT128 INT128

3.3.1. NUMERIC

B(05%$ ()C413.#"4 -%##*,

Ê NUMERIC
| NUMERIC(precision )
| NUMERIC(precision , scale )

9%)3":% 6. 7%0%5.$0* $"6% NUMERIC

!.".6#-" ^^ ;<)4.()#

precision N*<1*/$7. L*@-$ AC$7 + 2#0)05*1- *$ 1 2* 38. ?* 6"*(<01#= 9.

scale L0/J$0A. L*@-$ AC$7 + 2#0)05*1- *$ 0 2* precision . ?* 6"*(<01#= 0.

: 50+#/#"*/$# *$ $*<1*/$# precision  # "0/J$0A0 scale 8DE! ;%01#$ 2011C- )*-%051*"6.

?%#+-2P" )%#"-%C $*F*, .0. 8DE! ;%01#$ 2011C- + 50+#/#"*/$# *$ I*%"C #; *AO4+(-1#4:

NUMERIC(4)    stored as   SMALLINT (exact data)
NUMERIC(4,2)              SMALLINT (data * 10 2)
NUMERIC(10,4) (Dialect 1) DOUBLE PRECISION
Ê             (Dialect 3) BIGINT (data * 10 4)
NUMERIC(38, 6)            INT128 (data * 10 6)

Y(0+0 3. N#)C 2011C;
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$

:/-F20 102* )*"1#$7, <$* I*%"0$ ;%01-1#4 2011C; 50+#/#$ *$ $*<1*/$#.
V0)%#"-%, +C 5020(# $#) /$*(AG0 NUMERIC(2, 2), )%-2)*(0F04, <$* 2#0)05*1
510<-1#& + 1-" A62-$ -0.99É0.99. S210.* + 2-&/$+#$-(71*/$# 2#0)05*1
510<-1#& + /$*(AG- A62-$ -327.68..327.67, <$* *AO4/14-$/4 ;%01-1#-" $#)0
2011C; NUMERIC(2, 2) + I*%"0$- SMALLINT. '0.$#<-/.# $#)C 2011C;
NUMERIC(4, 2), NUMERIC(3, 2) # NUMERIC(2, 2) 4+(4=$/4 *2#10.*+C"#.

N0.#" *A%05*", 2(4 %-0(71*F* ;%01-1#4 2011C; + /$*(AG- / $#)*" 2011C;
NUMERIC(2, 2) + 2#0)05*1- -0.99É0.99 2(4 1-F* 102* /*520+0$7 *F%01#<-1#-.

3.3.2. DECIMAL

B(05%$ ()C413.#"4 -%##*,

Ê DECIMAL
| DECIMAL(precision )
| DECIMAL(precision , scale )

9%)3":% 7. 7%0%5.$0* $"6% DECIMAL

!.".6#-" ^^ ;<)4.()#

precision N*<1*/$7. L*@-$ AC$7 + 2#0)05*1- *$ 1 2* 38. ?* 6"*(<01#= 9.

scale L0/J$0A. L*@-$ AC$7 + 2#0)05*1- *$ 0 2* precision . ?* 6"*(<01#= 0.

'*%"0$ ;%01-1#4 2011C; + A05- +* "1*F*" 010(*F#<-1 NUMERIC, ;*$4 /6>-/$+6=$ 1-.*$*%C-
*/*A-11*/$#, .*$*%C- )%*>- +/-F* )*4/1#$7 10 )%#"-%-.

?%#+-2P" )%#"-%C $*F*, .0. 8DE! ;%01#$ 2011C- + 50+#/#"*/$# *$ I*%"C #; *AO4+(-1#4:

DECIMAL(4)    stored as   INTEGER (exact data)
DECIMAL(4,2)              INTEGER (data * 10 2)
DECIMAL(10,4) (Dialect 1) DOUBLE PRECISION
Ê             (Dialect 3) BIGINT (data * 10 4)
DECIMAL(38, 6)            INT128 (data * 10 6)

3.3.3. L$E:$'(J 359G<6(9E6'#9C $)653I9;

'61.G## MIN, MAX, SUM, AVG %0A*$0=$ /* +/-"# $*<1C"# <#/(*+C"# $#)0"#. SUM # AVG 4+(4=$/4
$*<1C"#, -/(# *A%0A0$C+0-"04 50)#/7 #"--$ $*<1C& <#/(*+*& $#), 0 "0/J$0A#%*+01104
/6""0 /**$+-$/$+6-$ 64 #(# 128 A#$0": + )%*$#+1*" /(6<0- +*51#.0-$ #/.(=<-1#-
)-%-)*(1-1#4. SUM # AVG 1#.*F20 1- +C<#/(4=$/4 / #/)*(75*+01#-" 0%#I"-$#.# /
)(0+0=>-& 50)4$*&, -/(# $#) 2011C; /$*(AG0 1- 4+(4-$/4 )%#A(#5#$-(71C" <#/(*".

'61.G## MIN # MAX 2(4 $*<1*F* <#/(*+*F* /$*(AG0 +*5+%0>0=$ $*<1C& <#/(*+*& %-56(7$0$,
#"-=>#& $6 @- $*<1*/$7 # "0/J$0A, <$* # /$*(A-G. SUM # AVG 2(4 $*<1*F* <#/(*+*F* $#)0

Y(0+0 3. N#)C 2011C;
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+*5+%0>0-$ %-56(7$0$ $#)0 NUMERIC ({18 | 38}, S)  #(# DECIMAL ({18 | 38}, S) , F2- S - "0/J$0A
/$*(AG0. 8$0120%$ SQL *)%-2-(4-$ "0/J$0A %-56(7$0$0 + $0.#; /(6<04;, + $* +%-"4 .0.
$*<1*/$7 SUM #(# AVG 2(4 /$*(AG*+ / I#./#%*+011*& $*<.*& *)%-2-(4-$/4 %-0(#50G#-&:
"C *)%-2-(4-" -F* .0. 18 #(# 38 (-/(# $*<1*/$7 0%F6"-1$0 18 #(# 38).

9/(# 2+0 *)-%0120 OP1 # OP2 4+(4=$/4 $*<1C"# <#/(0"# / "0/J$0A0"# S1 # S2
/**$+-$/$+-11*, $* OP1 + OP2 # OP1 - OP2 4+(4=$/4 $*<1C"# <#/(0"# / $*<1*/$7= 18 #(# 38
(-/(# *2#1 #5 0%F6"-1$*+ / $*<1*/$7= 38) # "0/J$0A*" %0+1*"6 10#A*(7J-"6 #5 510<-1#&
S1 # S2, $*F20 .0. 2(4 OP1 * OP2 # OP1 / OP2 4+(4=$/4 $*<1C"# <#/(0"# / $*<1*/$7= 18 #(# 38
(-/(# $*<1*/$7 0%F6"-1$*+ 18 #(# 38) # J.0(*& S1 + S2. L0/J$0AC H$#; *)-%0G#&, .%*"-
%052-(-1#4, *)%-2-(4=$/4 /$0120%$*" SQL. N*<1*/$7 +/-; H$#; *)-%0G#& # "0/J$0A )%#
2-(-1## /$0120%$*" 1- %-F(0"-1$#%6=$/4, 0 *)%-2-(4=$/4 %-0(#50G#-&: Firebird
*)%-2-(4-$ $*<1*/$7 .0. 18 #(# 38 (-/(# $*<1*/$7 0%F6"-1$*+ 18 #(# 38), 0 "0/J$0A 2-(-1#4
.0. S1 + S2, $0.*& @-, <$* *)%-2-(P1 /$0120%$*" + 2(4 6"1*@-1#4.

:/4.#& %05, .*F20 +C)*(14-$/4 0%#I"-$#<-/.#- *)-%0G## / $*<1C"# <#/(*+C"# $#)0"#, +
/(6<0- )*$-%# $*<1*/$# A62-$ /**A>-1* *A *J#A.- )-%-)*(1-1#4, 0 1- +*5+%0>-1*
1-)%0+#(71*- 510<-1#-. V0)%#"-%, -/(# /$*(A-G DECIMAL (18,4) /*2-%@#$ 10#A*(--
*$%#G0$-(71*- 510<-1#- H$*F* $#)0, -922337203685477.5808, )*)C$.0 %052-(#$7 H$*$ /$*(A-G
10 -1 A62-$ /**A>0$7 *A *J#A.- )-%-)*(1-1#4, )*/.*(7.6 #/$#11C& %-56(7$0$ )%-+CJ0-$
10#A*(7J-- )*(*@#$-(71*- 510<-1#-, .*$*%*- "*@-$ AC$7 )%-2/$0+(-1* + $#)-, 0 #"-11*
922337203685477.5807.

9/(# *2#1 *)-%012 4+(4-$/4 $*<1C" <#/(*", 0 2%6F*& )%#A(#5#$-(71C" <#/(*", $*
%-56(7$0$*" (=A*F* #5 <-$C%-; 2#02#<-/.#; *)-%0$*%*+ A62-$ $#)0 DOUBLE PRECISION. (:
/$0120%$- F*+*%#$/4, <$* %-56(7$0$ 4+(4-$/4 )%#A(#5#$-(71C" <#/(*" / $*<1*/$7=, )*
.%0&1-& "-%-, $0.*& @- .0. $*<1*/$7 )%#A(#5#$-(71*F* <#/(*+*F* *)-%0120: Firebird
62*+(-$+*%4-$ H$*"6 $%-A*+01#=, +/-F20 #/)*(7564 DOUBLE PRECISION, )*/.*(7.6 H$*$ $#)
4+(4-$/4 "0./#"0(71C" )%#A(#5#$-(71C" <#/(*+C" $#)*", .*$*%C& )%-2*/$0+(-1 +
Firebird.)

3.4. L9), &3::,C &2* 53@$(, ' &3($; 9 %56<6:6<
: 8DE! Firebird 2(4 %0A*$C / 2011C"#, /*2-%@0>#"# 20$6 # +%-"4, #/)*(756=$/4 $#)C
2011C; DATE, TIME # TIMESTAMP. : 3-" 2#0(-.$- )%#/6$/$+6=$ +/- $%# +CJ-105+011C; $#)0
2011C;, 0 + 1-" 2(4 *)-%0G#& / 20$*& # +%-"-1-" 2*/$6)-1 $*(7.* $#) 2011C; DATE,
.*$*%C& 1- $*@2-/$+-1-1 $#)6 2011C; DATE 3-F* 2#0(-.$0, 0 4+(4-$/4 $#)*" 2011C;
TIMESTAMP #5 3-F* 2#0(-.$0.

" : 2#0(-.$- 1 $#) DATE "*@-$ AC$7 *AO4+(-1 .0. TIMESTAMP. N0.*- *AO4+(-1#-
4+(4-$/4 %-.*"-126-"C" 2(4 1*+C; A05 2011C; + 1-" 2#0(-.$-.

?(3" '.&D#-*

: $#)0; TIMESTAMP # TIME Firebird ;%01#$ /-.612C / $*<1*/$7= 2* 2-/4$#$C/4<1C; 2*(-&.
9/(# +0" 1-*A;*2#"0 A*(-- 1#5.04 F%016(4%1*/$7, $* $*<1*/$7 "*@-$ AC$7 6.05010 4+1* +
+#2- $C/4<1C;, /*$C; #(# 2-/4$C; 2*(-& /-.612C + A050; 2011C; + 3 2#0(-.$- # ODS 11 #
+CJ-.
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"

5#4B&%,B& <&%#8(0? 4/#$#()F & -&3(&4-) 4#BG($

:%-"-1104 <0/$7 $#)*+ TIME #(# TIMESTAMP )%-2/$0+(4-$ /*A*& 4-A0&$1C&
G-(*- (WORD) +"->0=>-- 510<-1#- +%-"-1# / 2*(4"# /-.612C, #
;%014>04/4 .0. .*(#<-/$+* 2-/4$#$C/4<1C; 2*(-& /-.612C )%*J-2J#; /
)*(61*<#. '0.$#<-/.04 $*<1*/$7 510<-1#& )*(6<-11C; #5 time(stamp)
I61.G#& # )-%-"-11C; A62-$ /(-26=>-&:

¥ CURRENT_TIME[Ñ[)* 6"*(<01#= #"--$ $*<1*/$7 2* /-.612C, $*<1*/$7 2*
"#((#/-.612 "*@-$ AC$7 6.05010 /(-26=>#" *A%05*" CURRENT_TIME (0 |
1 | 2 | 3)

¥ CURRENT_TIMESTAMP[Ñ[)* 6"*(<01#= #"--$ $*<1*/$7 2* "#((#/-.612C,
$*<1*/$7 *$ /-.612 2* "#((#/-.612 "*@-$ AC$7 6.05010 /(-26=>#"
*A%05*" CURRENT_TIMESTAMP (0 | 1 | 2 | 3)

¥ LOCALTIME[Ñ[)* 6"*(<01#= #"--$ $*<1*/$7 2* /-.612C, $*<1*/$7 2*
"#((#/-.612 "*@-$ AC$7 6.05010 /(-26=>#" *A%05*" LOCALTIME (0 | 1 |
2 | 3)

¥ LOCALTIMESTAMP[Ñ[)* 6"*(<01#= #"--$ $*<1*/$7 2* "#((#/-.612C,
$*<1*/$7 *$ /-.612 2* "#((#/-.612 "*@-$ AC$7 6.05010 /(-26=>#"
*A%05*" LOCALTIMESTAMP (0 | 1 | 2 | 3)

¥ W#$-%0( 'NOW' #"--$ $*<1*/$7 2* "#((#/-.612;

¥ '61.G## DATEADD # DATEDIFF )*22-%@#+0=$ $*<1*/$7 2* 2-/4$C; 2*(-&
"#((#/-.612.

¥ '61.G#4 EXTRACT +*5+%0>0-$ 510<-1#4 / $*<1*/$7= 2* 2-/4$C; 2*(-&
"#((#/-.612C 2(4 0%F6"-1$*+ SECOND # MILLISECOND;

O53:6:96 (9)$% ' E3'$%,<9 )$*'3<9

N#)C 2011C; / )*22-%@.*& <0/*+C; )*4/*+ /*;%014=$/4 + +#2- 510<-1#& + I*%"0$-
UTC (/"->-1#- 0) / #/)*(75*+01#-" /$%6.$6%C TIME #(# TIMESTAMP + 2+0
2*)*(1#$-(71C; A0&$0 2(4 #1I*%"0G## * <0/*+*" )*4/- ((#A* /"->-1#- + "#16$0;,
(#A* #2-1$#I#.0$*% #"-1*+011*F* <0/*+*F* )*4/0).

K%01-1#- + I*%"0$- UTC )*5+*(4-$ Firebird #12-./#%*+0$7 # /%0+1#+0$7 2+0 510<-1#4
+ %051C; <0/*+C; )*4/0;.

?%# ;%01-1## + UTC -/$7 1-.*$*%C- )%-2*/$-%-@-1#4:

¥ 3*F20 +C #/)*(756-$- #"-1*+011C- 5*1C # )%0+#(0 <0/*+C; )*4/*+ 2(4 H$*& 5*1C
"-14=$/4, +%-"4 + I*%"0$- UTC */$0-$/4 )%-@1#", 1* "-/$1*- +%-"4 + 105+011*&
5*1- "*@-$ #5"-1#$7/4.

¥ !(4 $#)0 2011C; TIME WITH TIME ZONE )%# +C<#/(-1## /"->-1#4 <0/*+*F* )*4/0 2(4
#"-1*+011*& 5*1C 2(4 )*(6<-1#4 "-/$1*F* +%-"-1# + 5*1- )%#"-14=$/4 )%0+#(0,
2-&/$+6=>#- 10 1 41+0%4 2020 F*20, <$*AC F0%01$#%*+0$7 /$0A#(71*- 510<-1#-.
B$* "*@-$ )%#+-/$# . 1-*@#2011C" #(# /A#+0=>#" / $*(.6 %-56(7$0$0".

Y(0+0 3. N#)C 2011C;
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3.4.1. DATE

: 3-" 2#0(-.$- $#) 2011C; DATE, .0. H$* # /(-26-$ )%-2)*(*@#$7 #5 105+01#4, ;%01#$
$*(7.* *216 20$6 A-5 +%-"-1#. : 1-" 2#0(-.$- $#) DATE H.+#+0(-1$-1 $#)6 TIMESTAMP # ;%01#$
20$6 +"-/$- /* +%-"-1-".

!*)6/$#"C& 2#0)05*1 ;%01-1#4 *$ 01.01.0001 1.H. 2* 31.12.9999 1.H.

!
: /(6<0- 1-*A;*2#"*/$# /*;%014$7 + 1 2#0(-.$- $*(7.* 510<-1#4 20$C, A-5
+%-"-1#, )%# 50)#/# + $0A(#G6 2*A0+(4&$- +%-"4 . 510<-1#= 20$C + +#2-
(#$-%0(0 '00:00:00.0000' .

70"5.0 11. 70"5.0 "'6(3=2(1%#"4 DATE

CRETE TABLE DataLog(
Ê id  BIGINT NOT NULL,
Ê bydate DATE
);

...
AS
Ê DECLARE BYDATE DATE;
BEGIN
...

8". $0.@- EXTRACT, CURRENT_DATE, W#$-%0(C 20$ .

3.4.2. TIME

!"#$%&'"'

TIME [{WITH | WITHOUT} TIME ZONE]

EXTENDED TIME WITH TIME ZONE

B$*$ $#) 2011C; 2*/$6)-1 $*(7.* + 3-" 2#0(-.$-. ?*5+*(4-$ ;%01#$7 +%-"4 214 + 2#0)05*1-
*$ 00:00:00.0000 2* 23:59:59.9999. ?* 6"*(<01#= $#) TIME 1- /*2-%@#$ #1I*%"0G#= * <0/*+*"
)*4/-. !(4 $*F* <$*AC $#) TIME +.(=<0( #1I*%"0G#= * <0/*+*" )*4/- 1-*A;*2#"*
#/)*(75*+0$7 -F* / "*2#I#.0$*%*" WITH TIME ZONE.
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!

EXTENDED TIME WITH TIME ZONE )%-210510<-1 2(4 #/)*(75*+01#4 $*(7.* )%#
*A>-1## / .(#-1$0"#, *1 %-J0-$ )%*A(-"6 )%-2/$0+(-1#4 )%0+#(71*F*
+%-"-1# 10 .(#-1$0;, 6 .*$*%C; *$/6$/$+6-$ A#A(#*$-.0 ICU. V-(754
#/)*(75*+0$7 %0/J#%-11C- $#)C 2011C; + $0A(#G0;, )%*G-26%0; # $.2.
92#1/$+-11C& /)*/*A #/)*(75*+0$7 H$# $#)C 2011C;[Ñ[H$* )%#+-2-1#-
$#)*+ 2011C;, +.(=<04 #1/$%6.G#= SET BIND (2*)*(1#$-(716=
#1I*%"0G#= /"*$%# + SET BIND OF).

70"5.0 12. 70"5.0 "'6(3=2(1%#"4 TIME

CRETE TABLE DataLog(
Ê id  BIGINT NOT NULL,
Ê bytime TIME WITH TIME ZONE
);

...
AS
Ê DECLARE BYTIME TIME;  -- *': -")4/4?4 241)"
Ê DECLARE BYTIME2 TIME WITHOUT TIME ZONE;  -- *': -")4/4?4 241)"
Ê DECLARE BYTIME3 TIME WITH TIME ZONE;  -- ) .#@437"5.'% 4 -")4/47 241)'
BEGIN
...

8". $0.@- EXTRACT, AT, LOCALTIME , CURRENT_TIME, ?%-*A%05*+01#- /$%*. + 20$6 # +%-"4 .

3.4.3. TIMESTAMP

!"#$%&'"'

TIMESTAMP [{WITH | WITHOUT} TIME ZONE]

EXTENDED TIMESTAMP WITH TIME ZONE

B$*$ $#) 2011C; ;%01#$ +%-"-116= "-$.6 (20$6 +"-/$- /* +%-"-1-") + 2#0)05*1- *$
01.01.0001 00:00:00.0000 2* 31.12.9999 23:59:59.9999. ?* 6"*(<01#= $#) TIMESTAMP 1- /*2-%@#$
#1I*%"0G#= * <0/*+*" )*4/-. !(4 $*F* <$*AC $#) TIMESTAMP +.(=<0( #1I*%"0G#= *
<0/*+*" )*4/- 1-*A;*2#"* #/)*(75*+0$7 -F* / "*2#I#.0$*%*" WITH TIME ZONE.
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!

EXTENDED TIMESTAMP WITH TIME ZONE )%-210510<-1 2(4 #/)*(75*+01#4 $*(7.*
)%# *A>-1## / .(#-1$0"#, *1 %-J0-$ )%*A(-"6 )%-2/$0+(-1#4 )%0+#(71*F*
+%-"-1# 10 .(#-1$0;, 6 .*$*%C; *$/6$/$+6-$ A#A(#*$-.0 ICU. V-(754
#/)*(75*+0$7 %0/J#%-11C- $#)C 2011C; + $0A(#G0;, )%*G-26%0; # $.2.
92#1/$+-11C& /)*/*A #/)*(75*+0$7 H$# $#)C 2011C;[Ñ[H$* )%#+-2-1#-
$#)*+ 2011C;, +.(=<04 #1/$%6.G#= SET BIND (2*)*(1#$-(716=
#1I*%"0G#= /"*$%# + SET BIND OF).

70"5.0 13. 70"5.0 "'6(3=2(1%#"4 TIME

CRETE TABLE DataLog(
Ê id  BIGINT NOT NULL,
Ê bydate TIMESTAMP WITH TIME ZONE
);

...
AS
Ê DECLARE BYDATE TIMESTAMP;  -- *': -")4/4?4 241)"
Ê DECLARE BYDATE2 TIMESTAMP WITHOUT TIME ZONE;  -- *': -")4/4?4 241)"
Ê DECLARE BYDATE3 TIMESTAMP WITH TIME ZONE;  -- ) .#@437"5.'% 4 -")4/47 241)'
BEGIN
...

8". $0.@- EXTRACT, AT, LOCALTIMESTAMP, CURRENT_TIMESTAMP, ?%-*A%05*+01#- /$%*. +
20$6 # +%-"4 .

3.4.4. 73'$%$; )$*' '63:'3

R0/*+*& )*4/ /-01/0 .0. /(-26-$ #5 105+01#4 "*@-$ AC$7 %051C" 2(4 .0@2*F* /*-2#1-1#4 /
A05*& 2011C;. S1 "*@-$ AC$7 6/$01*+(-1 / )*"*>7= DPB isc_dpb_session_time_zone, 0 -/(#
1-$, $* *1 A62-$ /<#$01 #5 )0%0"-$%0 DefaultTimeZone .*1I#F6%0G## firebird.conf . 9/(#
)0%0"-$% DefaultTimeZone 1- 6/$01*+(-1, $* <0/*+*& )*4/ /-01/0 A62-$ $-" @-, <$*
#/)*(756-$/4 *)-%0G#*11*& /#/$-"*& + .*$*%*& 50)6>-1 )%*G-// Firebird.

R0/*+*& )*4/ /-01/0 "*@-$ AC$7 #5"-1P1 / )*"*>7= *)-%0$*%0 SET TIME ZONE #(# /A%*J-1 +
#/;*21*- 510<-1#- / )*"*>7= SET TIME ZONE LOCAL.

>$2"E6:96 E3'$%$?$ )$*'3 '63:'3

?*(6<#$7 $-.6>#& <0/*+*& )*4/ /-01/0 "*@1* / #/)*(75*+01#-" I61.G## RDB$GET_CONTEXT /
0%F6"-1$0"# 'SYSTEM' 2(4 )%*/$%01/$+0 #"P1 # 'SESSION_TIMEZONE' + .0<-/$+- #"-1#
)-%-"-11*&.
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70"5.0 14. 7(3D+.#". +%'(1(A( 6(4'% '.%#'%

set  time zone '-02:00' ;
select  rdb$get_context ( 'SYSTEM',  'SESSION_TIMEZONE')  from rdb$database;
-- returns -02:00

set  time zone 'America/Sao_Paulo' ;
select  rdb$get_context ( 'SYSTEM',  'SESSION_TIMEZONE')  from rdb$database;
-- returns America/Sao_Paulo

3.4.5. P$5<3( E3'$%$?$ )$*'3

R0/*+*& )*4/ "*@-$ AC$7 50201 /$%*.*& / %-F#*1*" <0/*+*F* )*4/0 (10)%#"-%,
America/Sao_Paulo), #(# + +#2- /"->-1#4 Ò<0/*+:"#16$Ó *$1*/#$-(71* GMT (10)%#"-%,
-03:00). 8)#/*. %-F#*10(71C; <0/*+C; )*4/*+ # #; #2-1$#I#.0$*%*+ "*@1* )*/"*$%-$7 +
$0A(#G- RDB$TIME_ZONES. ?%0+#(0 )%-*A%05*+01#4 %-F#*10(71C; <0/*+C; )*4/*+ +
/"->-1#- + "#16$0; "*@1* )*(6<#$7 / )*"*>7= )%*G-26%C
RDB$TIME_ZONE_UTIL.TRANSITIONS.

{TIME | TIMESTAMP} WITH TIMEZONE /<#$0-$/4 %0+1C" 2%6F*"6 {TIME | TIMESTAMP} WITH TIMEZONE,
-/(# #; )%-*A%05*+01#- + UTC %0+1*, 10)%#"-% time '10:00 -02' = time '09:00 -03' ,
)*/.*(7.6 *A0 +%-"-1# H.+#+0(-1$1C time '12:00 GMT' . B$* $0.@- /)%0+-2(#+* + .*1$-./$-
*F%01#<-1#4 UNIQUE # 2(4 /*%$#%*+.#.

!6?9$:32J:3* '6<3:(9#3 TIME WITH TIME ZONE

?* *)%-2-(-1#= %-F#*10(71C- <0/*+C- )*4/0 50+#/4$ *$ "*"-1$0 (20$0 # +%-"4[Ñ[#(#
timestamp), <$*AC 6510$7 -F* /"->-1#- UTC *$1*/#$-(71* GMT. V* Firebird $0.@-
)*22-%@#+0-$ %-F#*10(71C- <0/*+C- )*4/0 + 510<-1#4; TIME WITH TIME ZONE.

?%# )*/$%*-1## 510<-1#4 TIME WITH TIME ZONE #5 (#$-%0(0 #(# -F* )%-*A%05*+01#4,
510<-1#- UTC 2*(@1* AC$7 +C<#/(-1* # 1- "*@-$ AC$7 #5"-1-1*, )*H$*"6 $-.6>04 20$0
"*@-$ 1- #/)*(75*+0$7/4. : H$*" /(6<0- #/)*(756-$/4 I#./#%*+01104 20$0 2020-01-01. N0.#"
*A%05*", )%# /%0+1-1## TIME WITH TIME ZONE / %05(#<1C"# <0/*+C"# )*4/0"# /%0+1-1#-
+C)*(14-$/4 010(*F#<1* $*"6, .0. *1# )%-2/$0+(4=$ /*A*& 510<-1#4 TIMESTAMP WITH TIME
ZONE 10 5020116= 20$6.

S210.* )%# )%-*A%05*+01## "-@26 $#)0"# TIMESTAMP + TIME WITH TIME ZONE H$0
I#./#%*+01104 20$0 1- #/)*(756-$/4, + )%*$#+1*" /(6<0- "*F6$ 10A(=20$7/4 1-.*$*%C-
/$%011C- )%-*A%05*+01#4, .*F20 $-.6>04 20$0 #"--$ 2%6F*- /"->-1#- (#5-50 #5"-1-1#&
(-$1-F* +%-"-1#), <-" + 2020-01-01. : H$*" /(6<0- )%# )%-*A%05*+01## TIME WITH TIME ZONE +
TIMESTAMP WITH TIME ZONE /*;%014-$/4 <0/$7 +%-"-1# (-/(# H$* +*5"*@1*). V0)%#"-%, -/(#
$-.6>04 20$0 2020-05-03, HII-.$#+1*- /"->-1#- + <0/*+*" )*4/- America/Los_Angeles %0+1*
-420, 0 -F* HII-.$#+1*- /"->-1#- + 2020-01-01 %0+1* -480, 1* cast(time '10:00:00
America/Los_Angeles' as timestamp with time zone)  20/$ + %-56(7$0$- 2020-05-03 10:00:00.0000
America/Los_Angeles +"-/$* .*%%-.$#%*+.# +%-"-11*& <0/$#.
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V* + 20$6, .*F20 10<#10-$/4 (-$1-- +%-"4, )%*)6>-1 <0/, 10)%#"-%, 2(4 <0/*+*F* )*4/0
America/Los_Angeles + 2021-03-14 1-$ +%-"-1# / 02:00:00  2* 02:59:59 . : H$*" /(6<0-
)%-*A%05*+01#- +C)*(14-$/4 .0. )*/$%*-1#- (#$-%0(0, # <0/ .*%%-.$#%6-$/4 2*
/(-26=>-F* 2*)6/$#"*F* 510<-1#4. V0)%#"-%, + 2021-03-14 cast(time '02:10:00
America/Los_Angeles' as timestamp with time zone)  20/$ %-56(7$0$ 2021-03-14 03:10:00.0000
America/Los_Angeles.

3.4.6. H9(6532, &3(, 9 %56<6:9

!(4 50)#/# (#$-%0(*+ 20$C # +%-"-1# + Firebird #/)*(756=$/4 /*.%0>-11C- "C-style"
+C%0@-1#4. 8$%*.*+*- )%-2/$0+(-1#- 20$C # +%-"-1# 2*(@1* AC$7 + *21*" #5
%05%-JP11C; I*%"0$*+.

!"#$%&'"'

<date_literal> ::= DATE <date>

<time_literal> ::= TIME <time>

<timestamp_literal> ::= TIMESTAMP <timestamp>

<date> ::=
Ê [YYYY<p>]MM<p>DD |
Ê MM<p>DD[<p>YYYY] |
Ê DD<p>MM[<p>YYYY] |
Ê MM<p>DD[<p>YY] |
Ê DD<p>MM[<p>YY]

<time> := HH[:mm[:SS[.NNNN]]] [<time zone>]

<timestamp> ::= <date> <time>

<time zone> ::=
Ê   <time zone region> |
Ê   [+/-] <hour displacement> [: <minute displacement>]

<p> ::= whitespace | . | : | , | - | /

9%)3":% 8. ;6"'%#". /(05%$% -%$* " 10.5.#"

+":G6#(- ;<)4.()#

datetime 8$%*.*+*- )%-2/$0+(-1#- 20$C-+%-"-1#.

date 8$%*.*+*- )%-2/$0+(-1#- 20$C.

time 8$%*.*+*- )%-2/$0+(-1#- +%-"-1#.

YYYY Y*2 #5 <-$C%P; G#I%.

YY ?*/(-21#- 2+- G#I%C F*20 (00-99).
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+":G6#(- ;<)4.()#

MM L-/4G. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (1-12 #(# 01-12). : .0<-/$+-
"-/4G0 2*)6/$#"* $0.@- 6.05C+0$7 $%P; A6.+-11*- /*.%0>-1#-
#(# )*(1*- 10#"-1*+01#- "-/4G0 10 01F(#&/.*" 45C.-, %-F#/$% 1-
#"--$ 510<-1#-.

DD !-17. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (1-31 #(# 01-31).

HH R0/. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (0-23 #(# 00-23).

mm L#16$C. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (0-59 #(# 00-59).

SS 8-.612C. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (0-59 #(# 00-59).

NNNN !-/4$#$C/4<1C- 2*(# /-.612C. L*@-$ /*2-%@0$7 *$ 1 2* 4 G#I% (0-
9999).

p M052-(#$-(7, (=A*& #5 %05%-JP11C; /#"+*(*+, (#2#%6=>#- #
50+-%J0=>#- )%*A-(C #F1*%#%6=$/4.

time zone region S2#1 #5 <0/*+C; )*4/*+ /+45011C; / %-F#*1*".

hour displacement 8"->-1#- +%-"-1# 2(4 <0/*+ *$1*/#$-(71* GMT.

minute displacement 8"->-1#- +%-"-1# 2(4 "#16$ *$1*/#$-(71* GMT.

?%0+#(0:

¥ : I*%"0$- Y*2-L-/4G-!-17, F*2 *A450$-(71* 2*(@-1 /*2-%@0$7 4 G#I%C;

¥ !(4 20$ + I*%"0$- / 50+-%J0=>#" F*2*", -/(# + .0<-/$+- %052-(#$-(4 20$ #/)*(756-$/4
$*<.0 ".", $* 20$0 #1$-%)%-$#%6-$/4 + I*%"- !-17-L-/4G-Y*2, 2(4 */$0(71C;
%052-(#$-(-& *10 #1$-%)%-$#%6-$/4 + I*%"- L-/4G-!-17-Y*2;

¥ 9/(# F*2 1- 6.0501, $* + .0<-/$+- F*20 A-%P$/4 $-.6>#& F*2;

¥ 9/(# 6.0501C $*(7.* 2+- G#I%C F*20, $* 2(4 )*(6<-1#4 /$*(-$#4 Firebird #/)*(756-$
0(F*%#$" /.*(754>-F* *.10. U020<0 50.(=<0-$/4 + #1$-%)%-$0G## 2+6; /#"+*(71*F*
510<-1#4 F*20 .0. A(#@0&J-F* . $-.6>-"6 F*26 + #1$-%+0(- )%-2J-/$+6=>#; #
)*/(-26=>#; 50 (-$;

¥ 9/(# + /$%*.*+*" )%-2/$0+(-1## +%-"-1# )%#/6$/$+6-$ <0/*+*& )*4/ #(# /"->-1#-
+%-"-1#, $* $#) (#$-%0(0 A62-$ WITH TIME ZONE, + )%*$#+1*" /(6<0- WITHOUT TIME
ZONE;

¥ 9/(# 1- 6.0501 *2#1 #5 H(-"-1$*+ +%-"-1#, $* *1* )%#1#"0-$/4 %0+1C" 0.

! V0/$*4$-(71* %-.*"-126-" + (#$-%0(0; 20$ #/)*(75*+0$7 $*(7.* I*%"C /
)*(1C" 6.0501#-" F*20 + +#2- 4 G#I% +* #5A-@01#- )6$01#GC.

Y(0+0 3. N#)C 2011C;

60



70"5.0 15. 70"5.0* 3"$.0%3(1 -%$ " 10.5.#"

SELECT
Ê date '04.12.2014'  AS d1,  -- DD.MM.YYYY
Ê date '12-04-2014'  AS d2,  -- MM-DD-YYYY
Ê date '12/04/2014'  AS d3,  -- MM/DD/YYYY
Ê date '04.12.14'   AS d4,    -- DD.MM.YY
Ê -- DD.MM / ("-')&/' ?4," *'3A&)1 &'(+;.%
Ê date '04.12'  AS d5,
Ê -- MM/DD / ("-')&/' ?4," *'3A&)1 &'(+;.%
Ê date '12/4'  AS d6,
Ê date '2014/12/04'   AS d7,  -- YYYY/MM/DD
Ê date '2014.12.04'   AS d8,  -- YYYY.MM.DD
Ê date '2014-12-04'   AS d9,  -- YYYY-MM-DD
Ê time '11:37'  AS t1 ,  -- HH:mm
Ê time '11:37:12'  AS t2 ,  -- HH:mm:ss
Ê time '11:31:12.1234'  AS t3 ,  -- HH:mm:ss.nnnn
Ê -- HH:mm:ss.nnnn +hh
Ê time '11:31:12.1234 +03'  AS t4 ,
Ê -- HH:mm:ss.nnnn +hh:mm
Ê time '11:31:12.1234 +03:30'  AS t5 ,
Ê -- HH:mm:ss.nnnn tz
Ê time '11:31:12.1234 Europe/Moscow'  AS t5 ,
Ê -- HH:mm tz
Ê time '11:31 Europe/Moscow'  AS t6 ,
Ê -- DD.MM.YYYY HH:mm
Ê timestamp '04.12.2014 11:37'  AS dt1 ,
Ê -- MM/DD/YYYY HH:mm:ss
Ê timestamp '12/04/2014 11:37:12'  AS dt2 ,
Ê -- DD.MM.YYYY HH:mm:ss.nnnn
Ê timestamp '04.12.2014 11:31:12.1234'  AS dt3 ,
Ê -- YYYY-MM-DD HH:mm:ss.nnnn +hh:mm
Ê timestamp '2014-12-04 11:31:12.1234 +03:00'  AS dt4 ,
Ê -- DD.MM.YYYY HH:mm:ss.nnnn tz
Ê timestamp '04.12.2014 11:31:12.1234 Europe/Moscow'  AS dt5
FROM rdb$database

"

SA%0$#$- +1#"01#-, <$* H$# /*.%0>P11C- +C%0@-1#4 +C<#/(4=$/4 /%056
@- +* +%-"4 /#1$0./#<-/.*F* 010(#50 ()*2F*$*+.# 50)%*/0 #(# .*")#(4G##
)%*G-26%C, I61.G## #(# $%#FF-%0). !* Firebird 4.0 /*.%0>P11C- +C%0@-1#4
)*5+*(4(#/7 $0.@- 2(4 /)-G#0(71C; /$%*.*+C; (#$-%0(*+ 'NOW', 'TODAY',
'TOMORROW', 'YESTERDAY'. Q/)*(75*+01#- $0.#; +C%0@-1#& +
.*")#(#%6-"*" PSQL )%#+*2#(* . $*"6, <$* 510<-1#- "50"*%0@#+0(*/7" 10
"*"-1$ .*")#(4G##, # +*5+%0>0(*/7 1- 0.$60(71*- 510<-1#-. ?*H$*"6 +
Firebird 4.0 /*.%0>P11C- +C%0@-1#4 2(4 $0.#; /$%*.*+C; (#$-%0(*+
50)%->-1C, *210.* +C "*@-$- #/)*(75*+0$7 #; )%# )%#+-2-1## $#)0
*)-%0$*%*" CAST.

Y(0+0 3. N#)C 2011C;

61



!5. $%&E.:

?%-*A%05*+01#- /$%*. + 20$6 # +%-"4 .

3.4.7. 4)653I99, 9')$2J+"DA96 +:3E6:9* &3(, 9 %56<6:9

E(0F*20%4 /)*/*A6 ;%01-1#4 20$C # +%-"-1# / H$#"# $#)0"# +*5"*@1C 0%#I"-$#<-/.#-
*)-%0G## +C<#$01#4 #5 A*(-- )*521-& 20$C (+%-"-1#) A*(-- %011==. !0$0 )%-2/$0+(-10
.*(#<-/$+*" 21-& / "16(-+*& 20$C" Ð 17 1*4A%4 1858 F. :%-"4 )%-2/$0+(-1* .*(#<-/$+*"
/-.612 (/ 6<P$*" 2-/4$#$C/4<1C; 2*(-&), )%*J-2J#; / )*(61*<#.

9%)3":% 9. F0"/5.$"+.'&". (6.0%:"" -34 $"6(1 -%##*, -%$* " 10.5.#"

;<#".($ 1 ;<#".-&" ;<#".($ 2 7#8G%,-.-

DATE + TIME TIMESTAMP

DATE + TIME WITH TIME ZONE TIMESTAMP WITH TIME
ZONE

DATE + R#/(*+*- 510<-1#- n DATE, 6+-(#<-1104 10
n G-(C; 21-&
(2%*A104 <0/$7
#F1*%#%6-$/4).

TIME + DATE TIMESTAMP

TIME WITH TIME ZONE + DATE TIMESTAMP WITH TIME
ZONE

TIME + R#/(*+*- 510<-1#- n TIME, 6+-(#<-11*- 10
n /-.612 (2%*A104
<0/$7 6<#$C+0-$/4).

TIME WITH TIME ZONE + R#/(*+*- 510<-1#- n TIME WITH TIME ZONE,
6+-(#<-11*- 10 n
/-.612 (2%*A104 <0/$7
6<#$C+0-$/4).

TIMESTAMP + R#/(*+*- 510<-1#- n TIMESTAMP, F2- 20$0
A62-$ 6+-(#<#+0$7/4
10 .*(#<-/$+* 21-& #
10 <0/$7 214,
)%-2/$0+(-116=
<#/(*" n - )*H$*"6 Ò +
2.75Ó /2+#1-$ 20$6
+)-%-2 10 2 214 # 18
<0/*+.
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;<#".($ 1 ;<#".-&" ;<#".($ 2 7#8G%,-.-

TIMESTAMP WITH TIME
ZONE

+ R#/(*+*- 510<-1#- n TIMESTAMP WITH TIME
ZONE, F2- 20$0 A62-$
6+-(#<#+0$7/4 10
.*(#<-/$+* 21-& # 10
<0/$7 214,
)%-2/$0+(-116=
<#/(*" n - )*H$*"6 Ò +
2.75Ó /2+#1-$ 20$6
+)-%-2 10 2 214 # 18
<0/*+.

DATE - DATE 3*(#<-/$+* 21-& +
#1$-%+0(- .0. DECIMAL
(9, 0) .

DATE - R#/(*+*- 510<-1#- n DATE, 6"-17J-1104 10
n G-(C; 21-&
(2%*A104 <0/$7
#F1*%#%6-$/4).

TIME - TIME 3*(#<-/$+* /-.612 +
#1$-%+0(- .0. DECIMAL
(9, 4) .

TIME - n TIME, 6"-17J-11*- 10
n /-.612 (2%*A104
<0/$7 6<#$C+0-$/4).

TIME - TIME WITH TIME ZONE U10<-1#- A-5
<0/*+*F* )*4/0
)%-*A%056-$/4 + WITH
TIME ZONE + <0/*+*"
)*4/- $-.6>-F*
/-01/0. :*5+%0>0-$/4
.*(#<-/$+* /-.612 +
#1$-%+0(- "-@26 UTC
510<-1#4"# .0.
DECIMAL(9, 4). N* @-
)%0+#(* 2-&/$+6-$
)%# #5"-1-1##
)*%42.0 *)-%012*+.

TIME WITH TIME ZONE - TIME WITH TIME ZONE :*5+%0>0-$/4
.*(#<-/$+* /-.612 +
#1$-%+0(- "-@26 UTC
510<-1#4"# .0.
DECIMAL(9, 4).
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;<#".($ 1 ;<#".-&" ;<#".($ 2 7#8G%,-.-

TIMESTAMP - TIMESTAMP 3*(#<-/$+* 21-& #
<0/$# 214 +
#1$-%+0(- .0. DECIMAL
(18, 9) .

TIMESTAMP - TIMESTAMP WITH TIME
ZONE

U10<-1#- A-5
<0/*+*F* )*4/0
)%-*A%056-$/4 + WITH
TIME ZONE + <0/*+*"
)*4/- $-.6>-F*
/-01/0. 3*(#<-/$+*
21-& # <0/$# 214 +
#1$-%+0(- "-@26 UTC
510<-1#4"# .0.
DECIMAL (18, 9). N* @-
)%0+#(* 2-&/$+6-$
)%# #5"-1-1##
)*%42.0 *)-%012*+.

TIMESTAMP - n TIMESTAMP, F2- 20$0
A62-$ 6"-17J-10 10
.*(#<-/$+* 21-&, #
<0/$7 214,
)%-2/$0+(-116=
<#/(*" n - )*H$*"6 Ò -
2.25Ó /2+#1-$ 20$6
10502 10 2 214 # 6
<0/*+.

TIMESTAMP WITH TIME
ZONE

- n TIMESTAMP WITH TIME
ZONE, F2- 20$0 A62-$
6"-17J-10 10
.*(#<-/$+* 21-&, #
<0/$7 214,
)%-2/$0+(-116=
<#/(*" n - )*H$*"6 Ò -
2.25Ó /2+#1-$ 20$6
10502 10 2 214 # 6
<0/*+.

S21* 510<-1#- 20$C/+%-"-1# "*@-$ AC$7 +C<$-1* #5 2%6F*F* -/(#:

¥ SA0 510<-1#4 #"-=$ *2#1 # $*$ @- $#) 20$C/+%-"-1#;

¥ ?-%+C& *)-%012 4+(4-$/4 A*(-- )*521#", <-" +$*%*&.

" : 2#0(-.$- 1 $#) DATE %0//"0$%#+0-$/4 .0. TIMESTAMP.

!5. $%&E.:
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DATEADD(), DATEDIFF().

3.4.8. 0$)$2:9(62J:,6 G":#I99 &2* )$&&658#9 E3'$%,C )$*'$%

Firebird 4 )%-2*/$0+(4-$ %42 I61.G#& 2(4 )*(6<-1#4 #1I*%"0G## * <0/*+C; )*4/0;.

Q95("32J:3* (3@29I3 RDB$TIME_ZONES

:#%$60(7104 $0A(#G0 /* /)#/.*" <0/*+C; )*4/*+, )*22-%@#+0-"C; Firebird.

8". $0.@- RDB$TIME_ZONES + )%#(*@-1## Ò8#/$-"1C- $0A(#GCÓ.

>3#6( RDB$TIME_ZONE_UTIL

?0.-$ RDB$TIME_ZONE_UTIL )0.-$ /*2-%@#$ )%*G-26%C # I61.G## 2(4 %0A*$C / <0/*+C"#
)*4/0"#.

?*2%*A1*- *)#/01#- )0.-$0 +C "*@-$- 10&$# + /-.G## RDB$TIME_ZONE_UTIL F(0+C
":/$%*-11C- )0.-$C"=

3.4.9. 4@:$%26:96 @3+, &3::,C E3'$%,C )$*'$%

R0/*+C- )*4/0 "-14=$/4 <0/$*: .*1-<1*, .*F20 H$* )%*#/;*2#$, @-(0$-(71* .0. "*@1*
/.*%-- *A1*+#$7 A056 2011C; <0/*+C; )*4/*+.

Firebird ;%01#$ 510<-1#4 WITH TIME ZONE, )-%-+-2-11C- +* +%-"4 UTC. ?%-2)*(*@#", <$*
510<-1#- /*5201* / )*"*>7= *21*& A05C 2011C; <0/*+*F* )*4/0, # A*(-- )*521--
*A1*+(-1#- H$*& A05C 2011C; #5"-14-$ #1I*%"0G#= + 2#0)05*1- 10J-F* /*;%01-11*F*
510<-1#4. 3*F20 H$* 510<-1#- A62-$ )%*<#$01*, *1* A62-$ +*5+%0>-1* .0. *$(#<1*- *$
510<-1#4, .*$*%*- AC(* /*;%01-1* #510<0(71*.

Firebird #/)*(756-$ IANA A056 2011C; <0/*+C; )*4/*+  <-%-5 A#A(#*$-.6 ICU. E#A(#*$-.0
ICU, )%-2/$0+(-1104 + .*")(-.$- Firebird (Windows) #(# 6/$01*+(-1104 + *)-%0G#*11*&
/#/$-"- POSIX, #1*F20 "*@-$ #"-$7 6/$0%-+J6= A056 2011C; <0/*+C; )*4/*+.

SA1*+(-116= A056 2011C; "*@1* 10&$# 10 H$*& /$%01#G- + FirebirdSQL GitHub . Q"4 I0&(0
le.zip  *A*510<0-$ )%4"*& )*%42*. A0&$*+ # 4+(4-$/4 1-*A;*2#"C" I0&(*" 2(4
A*(7J#1/$+0 .*")7=$-%1C; 0%;#$-.$6% (/*+"-/$#"C; / Intel/AMD x86 #(# x64), + $* +%-"4
.0. be.zip  *A*510<0-$ 0%;#$-.$6%C / )%4"C" )*%42.*" A0&$*+ # 1-*A;*2#" + */1*+1*" 2(4
.*")7=$-%1C; 0%;#$-.$6% RISC. 8*2-%@#"*- zip-I0&(0 2*(@1* AC$7 #5+(-<-1* +
)*2.0$0(*F /tzdata  6/$01*+.# Firebird, )-%-50)#/C+04 /6>-/$+6=>#- I0&(C *.res .

"
/tzdata [Ñ[H$* .0$0(*F )* 6"*(<01#=, + .*$*%*" Firebird #>-$ A056 2011C;
<0/*+C; )*4/*+. 9F* "*@1* )-%-*)%-2-(#$7 / )*"*>7= )-%-"-11*& /%-2C
ICU_TIMEZONE_FILES_DIR.

3.5. -9<%$2J:,6 (9), &3::,C
: 8DE! Firebird 2(4 %0A*$C / /#"+*(71C"# 2011C"# -/$7 $#)C I#./#%*+011*& 2(#1C CHAR
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# )-%-"-11*& 2(#1C VARCHAR. L0./#"0(71C& %05"-% $-./$*+C; 2011C;, ;%014>#&/4 + H$#;
$#)0; 2011C;, /*/$0+(4-$ 32767 A0&$ 2(4 CHAR # 32765 A0&$ 2(4 VARCHAR. L0./#"0(71*-
.*(#<-/$+* /#"+*(*+, .*$*%*- )*"-/$#$/4 + H$*$ *AOP", 50+#/#$ *$ #/)*(756-"*F* 10A*%0
/#"+*(*+ CHARACTER SET. ?*/(-2*+0$-(71*/$7 /*%$#%*+.#, 5020+0-"04 )%-2(*@-1#-" COLLATE,
1- +(#4-$ 10 H$*$ "0./#"6", ;*$4 "*@-$ )*+(#4$7 10 "0./#"0(71C& %05"-% (=A*F*
#12-./0, .*$*%C& +.(=<0-$ /$*(A-G.

: /(6<0- *$/6$/$+#4 4+1*F* 6.0501#4 10A*%0 /#"+*(*+ )%# *)#/01## $-./$*+*F* *AO-.$0
A05C 2011C; A62-$ #/)*(75*+0$7/4 10A*% /#"+*(*+ )* 6"*(<01#=, 502011C& )%# /*5201##
A05C 2011C;. ?%# *$/6$/$+## 4+1*F* 6.0501#4 10A*%0 /#"+*(*+, 0 $0.@- *$/6$/$+#4 10A*%0
/#"+*(*+ )* 6"*(<01#= 2(4 A05C 2011C;, )*(- )*(6<0-$ 10A*% /#"+*(*+ CHARACTER SET NONE.

3.5.1. Unicode

: 10/$*4>-- +%-"4 +/- /*+%-"-11C- /%-2/$+0 %05%0A*$.# )*22-%@#+0=$ Unicode. ?%#
+*51#.1*+-1## 1-*A;*2#"*/$# #/)*(75*+01#4 +*/$*<1*-+%*)-&/.#; $-./$*+ + /$%*.*+C;
)*(4; A05C 2011C; #(# 2(4 A*(-- H.5*$#<-/.#; 0(I0+#$*+, %-.*"-126-$/4 %0A*$0$7 /
10A*%*" /#"+*(*+ UTF8. ?%# H$*" /(-26-$ #"-$7 + +#26, <$* 10 *2#1 /#"+*( + 2011*"
10A*%- )%#;*2#$/4 2* 4 A0&$. 8(-2*+0$-(71*, "0./#"0(71*- .*(#<-/$+* /#"+*(*+ +
/#"+*(71C; )*(4; /*/$0+#$ 32765/4 = 8191.

"
?%# H$*" /(-26-$ *A%0$#$7 +1#"01#-, <$* I0.$#<-/.# 510<-1#- )0%0"-$%0
Òbytes per characterÓ 50+#/#$ *$ 2#0)05*10, . .*$*%*"6 )%#102(-@#$ /#"+*(:
01F(#&/.#- A6.+C 501#"0=$ 1 A0&$, %6//.#- A6.+C[Ñ[2 A0&$0, */$0(71C-
/#"+*(C[Ñ["*F6$ 501#"0$7 2* 4-; A0&$.

V0A*% /#"+*(*+ UTF8 )*22-%@#+0-$ )*/(-21== +-%/#= /$0120%$0 Unicode, 2* 4 A0&$ 10
/#"+*(, )*H$*"6 2(4 #1$-%10G#*10(71C; A05 %-.*"-126-$/4 #/)*(75*+0$7 #"-11* H$6
%-0(#50G#= )*22-%@.# Unicode + Firebird.

3.5.2. R3@$5 '9<%$2$% #296:(3

?%# %0A*$- /* /$%*.0"# +0@1* )*"1#$7 * 10A*%- /#"+*(*+ .(#-1$/.*F* /*-2#1-1#4. :
/(6<0- %05(#<#4 10A*%0 /#"+*(*+, )%# +C20<- %-56(7$0$0 2(4 /$%*.*+C; /$*(AG*+
)%*#/;*2#$ 0+$*"0$#<-/.04 )-%-.*2#%*+.0 .0. )%# )-%-20<- 2011C; / .(#-1$0 10 /-%+-%,
$0. # + *A%0$1*" 10)%0+(-1## / /-%+-%0 10 .(#-1$0. N* -/$7, /*+-%J-11* 1*%"0(71*&
4+(4-$/4 /#$60G#4, .*F20 A050 /*52010 + .*2#%*+.- WIN1251, 0 + 10/$%*&.0; .(#-1$0 +
)0%0"-$%0; /*-2#1-1#4 /$*#$ KOI8R #(# UTF8.

3.5.3. -)6I932J:,6 :3@$5, '9<%$2$%

G%)(0 '"51(3(1 NONE

V0A*% /#"+*(*+ NONE *$1*/#$/4 . /)-G#0(71C" 10A*%0" /#"+*(*+. 9F* "*@1*
*;0%0.$-%#5*+0$7 $-", <$* .0@2C& A0&$ 4+(4-$/4 <0/$7= /$%*.#, 1* + /#/$-"- ;%01#$/4 A-5
6.0501#&, . .0.*"6 I0.$#<-/.*"6 10A*%6 /#"+*(*+ *1# *$1*/4$/4. M05A#%0$7/4 / $0.#"#
2011C"# 2*(@1* .(#-1$/.*- )%#(*@-1#-, 10 1-F* +*5(0F0-$/4 *$+-$/$+-11*/$7 +
)%0+#(71*& $%0.$*+.- /#"+*(*+ #5 $0.#; )*(-&.
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G%)(0 '"51(3(1 OCTETS

N0.@- . /)-G#0(71C" 10A*%0" /#"+*(*+ *$1*/#$/4 OCTETS. : H$*" /(6<0- 2011C-
%0//"0$%#+0=$/4 .0. A0&$C, .*$*%C- "*F6$ + )%#1G#)- 1- #1$-%)%-$#%*+0$7/4 .0.
/#"+*(C. OCTETS )*5+*(4-$ ;%01#$7 A#10%1C- 2011C- #/#(# %-56(7$0$C %0A*$C 1-.*$*%C;
I61.G#& Firebird. ?%0+#(71*- *$*A%0@-1#- 2011C; )*(75*+0$-(=, ;%014>#;/4 + )*(4; /
CHARACTER SET OCTETS, $0.@- /$01*+#$/4 50A*$*& .(#-1$/.*& /$*%*1C. ?%# %0A*$- /
)*2*A1C"# 2011C"# /(-26-$ $0.@- )*"1#$7, <$* 8DE! 1- .*1$%*(#%6-$ #; /*2-%@#"*- #
+*5"*@1* +*51#.1*+-1#- #/.(=<-1#4 )%# %0A*$- .*20, .*F20 #2P$ )*)C$.0 *$*A%0@-1#4
A#10%1C; 2011C; + @-(0-"*& .*2#%*+.-.

3.5.4. >$'26&$%3(62J:$'(J '$5(95$%#9

30@2C& 10A*% /#"+*(*+ #"--$ )*/(-2*+0$-(71*/$7 /*%$#%*+.# (/*)*/$0+(-1#4) )*
6"*(<01#= ( COLLATE), .*$*%04 *)%-2-(4-$ )*%42*. /*)*/$0+(-1#4. SAC<1* *1 *A-/)-<#+0-$
6)*%42*<#+01#- 10 */1*+- <#/(*+*F* .*20 /#"+*(*+ # A05*+*- /*)*/$0+(-1#- /#"+*(*+
+-%;1-F* # 1#@1-F* %-F#/$%0. 9/(# 2(4 /$%*. $%-A6-$/4 .0.*--$* )*+-2-1#-, .*$*%*- 1-
*A-/)-<#+0-$/4 )*/(-2*+0$-(71*/$7= /*%$#%*+.# )* 6"*(<01#=, # 2(4 H$*F* 10A*%0
/#"+*(*+ )*22-%@#+0-$/4 )*2;*24>-- 0(7$-%10$#+104 /*%$#%*+.0, $* + *)%-2-(-1##
/$*(AG0 "*@1* 6.050$7 )%-2(*@-1#- COLLATE collation .

?%-2(*@-1#- COLLATE collation  "*@-$ )%#"-14$7/4 + 2%6F#; .*1$-./$0; )*"#"*
*)%-2-(-1#4 /$*(AG0. !(4 *)-%0G#& /%0+1-1#4 A*(7J-/"-17J- -F* "*@1* 2*A0+#$7 +
)%-2(*@-1#- WHERE *)-%0$*%0 SELECT. 9/(# +C+*2 1-*A;*2#"* *$/*%$#%*+0$7 + /)-G#0(71*&
0(I0+#$1*& )*/(-2*+0$-(71*/$# #(# A-5 6<-$0 %-F#/$%0 # /6>-/$+6-$ /**$+-$/$+6=>--
/*)*/$0+(-1#-, $* )%-2(*@-1#- COLLATE "*@-$ AC$7 #/)*(75*+01* + )%-2(*@-1## ORDER BY,
.*F20 /$%*.# /*%$#%6=$/4 )* /#"+*(71*"6 )*(=, # + )%-2(*@-1## GROUP BY + /(6<0-
F%6))*+C; *)-%0G#&.

R6+3%9'9<,; $( 56?9'(53 )$9'#

!(4 1-50+#/#"*F* *$ %-F#/$%0 )*#/.0 "*@1* +*/)*(75*+0$7/4 I61.G#-& UPPER.

!(4 )*#/.0 A-5 6<-$0 %-F#/$%0 +C "*@-$- +*/)*(75*+0$7/4 I61.G#4 UPPER 2(4
)%-*A%05*+01#4 .0. 0%F6"-1$0 )*#/.0, $0. # #/.*"C; /$%*. + +-%;1#& %-F#/$% )-%-2
)*)C$.*& /*)*/$0+(-1#4.

...
WHERE UPPER( name)  = UPPER(: flt_name )

!(4 /$%*. + 10A*%- /#"+*(*+, 2(4 .*$*%C; 2*/$6)10 /*%$#%*+.0 A-5 6<-$0 %-F#/$%0, +C
"*@-$- )%*/$* )%#"-1#$7 /*)*/$0+(-1#-, <$*AC 10)%4"6= /%0+1#$7 0%F6"-1$ )*#/.0 #
#/.*"C- /$%*.#. V0)%#"-%, )%# #/)*(75*+01## 10A*%0 /#"+*(*+ WIN1251 +C "*@-$-
#/)*(75*+0$7 2(4 H$*& G-(# /*%$#%*+.6 PXW_CYRL 1- <6+/$+#$-(716= . %-F#/$%6 /#"+*(*+.
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...
WHERE FIRST_NAME COLLATE PXW_CYRL >= : FLT_NAME
...
ORDER BY NAME COLLATE PXW_CYRL

!5. $%&E.:

CONTAINING.

>$'26&$%3(62J:$'(9 '$5(95$%#9 &2* UTF-8

V#@- )%#+-2-10 $0A(#G0 +*5"*@1C; )*/(-2*+0$-(71*/$-& /*%$#%*+.# 2(4 10A*%0
/#"+*(*+ UTF8.

9%)3":% 10. 7('3.-(1%$.3=#('$" '(0$"0(1&" -34 UTF8

COLLATION 1&66#(-."))

UCS_BASIC 8*%$#%*+.0 %0A*$0-$ + /**$+-$/$+## / )*(*@-1#-" /#"+*(0 +
$0A(#G- (A#10%104).

UNICODE 8*%$#%*+.0 %0A*$0-$ + /**$+-$/$+## / 0(F*%#$"*" UCA (Unicode
Collation Algorithm) (0(I0+#$104).

UTF-8 ?* 6"*(<01#= #/)*(756-$/4 2+*#<1*- /*)*/$0+(-1#-, #2-1$#<1*-
UCS_BASIC, .*$*%*- AC(* 2*A0+(-1* 2(4 /*+"-/$#"*/$# / SQL
/$0120%$*".

UNICODE_CI 8*%$#%*+.0 A-5 6<-$0 %-F#/$%0 /#"+*(*+.

UNICODE_CI_AI 8*%$#%*+.0 A-5 6<-$0 %-F#/$%0 # A-5 6<-$0 2#0.%#$#<-/.#; 510.*+ +
0(I0+#$1*" )*%42.-.

?%#"-% /*%$#%*+.# /$%*. 2(4 10A*%0 /#"+*(*+ UTF8 A-5 6<P$0 %-F#/$%0 /#"+*(*+ #
2#0.%#$#<-/.#; 510.*+.

ORDER BY NAME COLLATE UNICODE_CI_AI

3.5.5. F:&6#'95$%3:96 '9<%$2J:,C (9)$%

?%# )*/$%*-1## #12-./0 )* /$%*.*+C" )*(4" 1-*A;*2#"* 6<#$C+0$7 *F%01#<-1#- 10
2(#16 .(=<0 #12-./0. L0./#"0(7104 #/)*(756-"04 2(#10 .(=<0 #12-./0 %0+10 1/4 %05"-%0
/$%01#GC, $* -/$7 *$ 1024 (2(4 /$%01#GC %05"-%*" 4096) 2* 8192 A0&$*+ (2(4 /$%01#GC
%05"-%*" 32768). L0./#"0(7104 2(#10 #12-./#%6-"*& /$%*.# 10 9 A0&$*+ "-17J-, <-"
"0./#"0(7104 2(#10 .(=<0. : $0A(#G- )%#+-2-1C 2011C- 2(4 "0./#"0(71*& 2(#1C
#12-./#%6-"*& /$%*.# (+ /#"+*(0;) + 50+#/#"*/$# *$ %05"-%0 /$%01#GC # 10A*%0
/#"+*(*+, -P "*@1* +C<#/(#$7 )* /(-26=>-& I*%"6(-:

max_char_length = FLOOR(( page_size /  4 Ð 9)  /  N),
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F2- N[Ñ[<#/(* A0&$*+ 10 )%-2/$0+(-1#- /#"+*(0.

9%)3":% 11. ?3"#% "#-.&'"0D.5(@ '$0(&" " #%)(0 '"51(3(1

7.86#"
4-".()>0

A.B4)6.%,(.* $%)(. )($#B4)"G#6&F 4-"&B) $%* (.D&". 4)6/&%&/,
D.F-/4)6/&%

1 2 3 4 6

4096 1015 507 338 253 169

8192 2039 1019 679 509 339

16384 4087 2043 1362 1021 681

32768 8183 4091 2727 2045 1363

"
: .*2#%*+.0;, 1-<6+/$+#$-(71C; . %-F#/$%6 (Ò_CIÓ), *2#1 /#"+*( + "#-.&'.
A62-$ 501#"0$7 1- 4, 0 6 A0&$, )*H$*"6 "0./#"0(7104 2(#10 .(=<0 2(4
/$%01#GC, 10)%#"-% 2(4 /$%01#GC 4096 A0&$ /*/$0+#$ 169 /#"+*(*+.

?*/(-2*+0$-(71*/$7 /*%$#%*+.# (COLLATE) $*@- "*@-$ )*+(#4$7 10 "0./#"0(716= 2(#16
#12-./#%6-"*& /$%*.#. ?*(1C& /)#/*. 2*/$6)1C; 10A*%*+ /#"+*(*+ # 1-/$0120%$1C;
)*%42.*+ /*%$#%*+.# 2*/$6)-1 + )%#(*@-1## V0A*%C /#"+*(*+ # )*%42.# /*%$#%*+.# .

!5. $%&E.

CREATE DATABASE, ?*%42*. /*%$#%*+.# , SELECT, WHERE, GROUP BY, ORDER BY

3.5.6. BINARY

BINARY 4+(4-$/4 $#)*" 2011C; / I#./#%*+011*& 2(#1*& 2(4 ;%01-1#4 A#10%1C; 2011C;.
9/(# )-%-2011*- .*(#<-/$+* A0&$ "-17J- *AO4+(-11*& 2(#1C, $* 510<-1#- A62-$
2*)*(1-1* 16(4"#. : /(6<0- -/(# 1- 6.05010 2(#10, $* /<#$0-$/4, <$* *10 %0+10 -2#1#G-.

!"#$%&'"'

BINARY [(<length>)]

" B$*$ $#) 4+(4-$/4 )/-+2*1#"*" $#)0 CHAR [(<length>)] CHARACTER SET OCTETS #
*A%0$1* /*+"-/$#" / 1#".

! !011C& $#) ;*%*J* )*2;*2#$ 2(4 ;%01-1#4 61#.0(71*F* #2-1$#I#.0$*%0
)*(6<-11*F* / )*"*>7= I61.G## GEN_UUID().

!5. $%&E.:

CHAR, CHARACTER SET OCTETS.

3.5.7. CHAR

CHAR 4+(4-$/4 $#)*" 2011C; I#./#%*+011*& 2(#1C. 9/(# ++-2P11*- .*(#<-/$+* /#"+*(*"
"-17J- *AO4+(-11*& 2(#1C, $* )*(- 2*)*(1#$/4 .*1G-+C"# )%*A-(0"#. : *A>-" /(6<0-
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/#"+*( 50)*(1#$-(7 "*@-$ # 1- 4+(4$7/4 )%*A-(*", *1 50+#/#$ *$ 10A*%0 /#"+*(*+, $0.
10)%#"-%, 2(4 10A*%0 /#"+*(*+ OCTETS[Ñ[H$* 1*(7.

?*(1*- 105+01#- $#)0 2011C; CHARACTER, 1* )%# %0A*$- 1-$ 1-*A;*2#"*/$# #/)*(75*+0$7
)*(1C- 10#"-1*+01#4; #1/$%6"-1$C )* %0A*$- / A05*& )%-.%0/1* )*1#"0=$ # .*%*$.#-
#"-10 /#"+*(71C; $#)*+ 2011C;.

!"#$%&'"'

{CHAR | CHARACTER} [(length)]
Ê [CHARACTER SET <charset>] [COLLATE <collate>]

: /(6<0- -/(# 1- 6.05010 2(#10, $* /<#$0-$/4, <$* *10 %0+10 -2#1#G-.

!011C& $#) /#"+*(71C; 2011C; "*@1* #/)*(75*+0$7 2(4 ;%01-1#4 + /)%0+*<1#.0; .*2*+,
2(#10 .*$*%C; /$0120%$10 # *)%-2-(P11*& ÒJ#%#1CÓ. ?%#"-%*" $0.*F* "*@-$ /(6@#$7
)*<$*+C& #12-./ + M*//## Ð 6 /#"+*(*+.

3.5.8. VARBINARY

VARBINARY 4+(4-$/4 $#)*" 2(4 ;%01-1#4 A#10%1C; 2011C; )-%-"-11*& 2(#1C. M-0(71C&
%05"-% ;%01#"*& /$%6.$6%C %0+-1 I0.$#<-/.*"6 %05"-%6 2011C; )(=/ 2 A0&$0, + .*$*%C;
502010 2(#10 )*(4.

?*(1*- 105+01#- BINARY VARYING.

!"#$%&'"'

{VARBINARY  | BINARY VARYING} (<length>)

" B$*$ $#) 4+(4-$/4 )/-+2*1#"*" $#)0 VARCHAR (<length>) CHARACTER SET OCTETS
# *A%0$1* /*+"-/$#" / 1#".

70"5.0 16. <'6(3=2(1%#". $"6(1 BINARY " VARBINARY 1 PSQL

DECLARE VARIABLE VAR1 VARBINARY( 10);

70"5.0 17. <'6(3=2(1%#". $"6(1 BINARY " VARBINARY 60" (60.-.3.#"" $%)3":*

CREATE TABLE INFO (
Ê GUID BINARY( 16),
Ê ENCRYPT_KEY VARBINARY( 100),
Ê ICON BINARY VARYING( 32000));

!5. $%&E.:
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VARCHAR, CHARACTER SET OCTETS.

3.5.9. VARCHAR

VARCHAR 4+(4-$/4 A05*+C" /$%*.*+C" $#)*" 2(4 ;%01-1#4 $-./$*+ )-%-"-11*& 2(#1C,
)*H$*"6 %-0(71C& %05"-% ;%01#"*& /$%6.$6%C %0+-1 I0.$#<-/.*"6 %05"-%6 2011C; )(=/
2 A0&$0, + .*$*%C; 502010 2(#10 )*(4.

:/- /#"+*(C, .*$*%C- )-%-20=$/4 / .(#-1$/.*F* )%#(*@-1#4 + A056 2011C;, /<#$0=$/4 .0.
510<#"C-, +.(=<04 10<0(71C- # .*1-<1C- )%*A-(71C- /#"+*(C.

?*(1*- 105+01#- CHARACTER VARYING. Q"--$/4 # /*.%0>P11C& +0%#01$ 50)#/# CHAR VARYING.

!"#$%&'"'

Ê{VARCHAR | {CHAR | CHARACTER} VARYING} (length)
Ê [CHARACTER SET <charset>] [COLLATE <collate>]

3.5.10. NCHAR

?%-2/$0+(4-$ /*A*& /#"+*(71C& $#) 2011C; I#./#%*+011*& 2(#1C / )%-2*)%-2-(P11C"
10A*%*" /#"+*(*+ ISO8859_1.

!"#$%&'"'

{NCHAR | NATIONAL {CHAR | CHARACTER}} [(length)]

8#1*1#"*" 4+(4-$/4 10)#/01#- NATIONAL CHAR.

,10(*F#<1C& $#) 2011C; 2*/$6)-1 2(4 /$%*.*+*F* $#)0 )-%-"-11*& 2(#1C: NATIONAL
CHARACTER VARYING.

3.6. H$?9E6'#9; (9) &3::,C
: Firebird 3.0 AC( ++-2P1 )*(1*G-11C& (*F#<-/.#& $#) 2011C;.

3.6.1. BOOLEAN

SQL-2008 /*+"-/$#"C& $#) 2011C; BOOLEAN (8 A#$) +.(=<0-$ %05(#<1C- 510<-1#4
#/$#11*/$# TRUE # FALSE. 9/(# 1- 6/$01*+(-1* *F%01#<-1#- NOT NULL, $* $#) 2011C; BOOLEAN
)*22-%@#+0-$ $0.@- 510<-1#- #/$#11*/$# UNKNOWN .0. NULL 510<-1#-. 8)-G#I#.0G#4 1-
2-(0-$ %05(#<#4 "-@26 510<-1#-" NULL H$*F* $#)0 # 510<-1#-" #/$#11*/$# UNKNOWN,
.*$*%*- 4+(4-$/4 %-56(7$0$*" SQL )%-2#.0$0, )*#/.*+*F* 6/(*+#4 #(# +C%0@-1#4
(*F#<-/.*F* $#)0. B$# 510<-1#4 +50#"*50"-14-"C # *A*510<0=$ *21* # $* @-.

30. # + 2%6F#; 45C.0; )%*F%0""#%*+01#4, 510<-1#4 $#)0 BOOLEAN "*F6$ AC$7 )%*+-%-1C +
1-4+1C; 510<-1#4; #/$#11*/$#. V0)%#"-%, field1 OR field2  #(# NOT field1  4+(4=$/4
2*)6/$#"C"# +C%0@-1#4"#.
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4)653($5 IS

?%-2#.0$C "*F6$ #/)*(75*+0$7 *)-%0$*% W*F#<-/.#& IS [NOT]  2(4 /*)*/$0+(-1#4.
V0)%#"-%, field1 IS FALSE , #(# field1 IS NOT TRUE.

" ¥ S)-%0$*%C H.+#+0(-1$1*/$# (Ò =Ó, Ò!=Ó, Ò<>Ó # 2%.) 2*)6/$#"C +* +/-;
/%0+1-1#4;.

>59<65, BOOLEAN

INSERT " SELECT

CREATE TABLE TBOOL ( ID INT,  BVAL BOOLEAN);
COMMIT;

INSERT INTO TBOOL VALUES ( 1,  TRUE);
INSERT INTO TBOOL VALUES ( 2,  2 = 4);
INSERT INTO TBOOL VALUES ( 3,  NULL = 1);
COMMIT;

SELECT *  FROM TBOOL

ID           BVAL
============ =======
1            <true>
2            <false>
3            <null>

70(1.0&% TRUE 2#%+.#"4

SELECT *  FROM TBOOL WHERE BVAL

ID           BVAL
============ =======
1            <true>

70(1.0&% FALSE 2#%+.#"4

SELECT *  FROM TBOOL WHERE BVAL IS FALSE

ID           BVAL
============ =======
2            <false>
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70(1.0&% UNKNOWN 2#%+.#"4

SELECT *  FROM TBOOL WHERE BVAL IS UNKNOWN

ID           BVAL
============ =======
3            <null>

H(A"+.'&". 1*0%E.#"4 1 SELECT '6"'&.

SELECT ID,  BVAL,  BVAL AND ID < 2
FROM TBOOL

ID           BVAL
============ ======= =======
1            <true> <true>
2            <false> <false>
3            <null> <false>

PSQL ()C413.#"4 ' #%+%3=#*5 2#%+.#".5

DECLARE VARIABLE VAR1 BOOLEAN = TRUE;

!0%1#.#"4 ' UNKNOWN

-- !42+)&.7$% ).#&"().), #4 ("( . )3"/#'#.'
-- ) NULL, #.(4?," #' /'3#A& #. 4,#4% :"2.).
SELECT *  FROM TBOOL WHERE BVAL = UNKNOWN
SELECT *  FROM TBOOL WHERE BVAL <> UNKNOWN

F')$2J+$%3:96 Boolean ' &5"?9<9 (9)3<9 &3::,C

K*$4 BOOLEAN )* /+*-& /6$# 1- "*@-$ AC$7 )%-*A%05*+01 + .0.*&-(#A* 2%6F*& $#) 2011C;,
10<#104 / +-%/## 3.0.1 /$%*.# 'true'  # 'false'  (A-5 6<-$0 %-F#/$%0) A626$ 1-4+1* )%#+*2#$7/4
. BOOLEAN + +C%0@-1#4; 510<-1#&, 10)%#"-%

if (true > 'false') then ...

'false'  )%-*A%056-$/4 + BOOLEAN. W=A04 )*)C$.0 #/)*(75*+0$7 (*F#<-/.#- *)-%0$*%C AND, NOT,
OR # IS )*$-%)4$ 1-620<6. V0)%#"-%, NOT 'False'  )%#+-2P$ . *J#A.-.

A BOOLEAN "*@-$ AC$7 4+1* )%-*A%05*+01 + /$%*.6 # #5 1-- / )*"*>7= CAST. U10<-1#- UNKNOWN
1- 2*/$6)-1 )%# )%-*A%05*+01## . /$%*.-.
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"
E"G:)# 8.6#3.()*

¥ N#) 2011C; BOOLEAN )%-2/$0+(-1 + API $#)*" FB_BOOLEAN # .*1/$01$0"#
FB_TRUE # FB_FALSE.

¥ U10<-1#- TRUE A*(7J- <-" 510<-1#- FALSE.

3.7. /9:35:,6 (9), &3::,C

3.7.1. BLOB

BLOB (Binary Large Objects, A*(7J#- 2+*#<1C- *AO-.$C) )%-2/$0+(4=$ /*A*& /(*@1C-
/$%6.$6%C, )%-210510<-11C- 2(4 ;%01-1#4 $-./$*+C; # 2+*#<1C; 2011C; 1-*)%-2-(P11*&
2(#1C, 50<0/$6= *<-17 A*(7J*F* *AOP"0.

!"#$%&'"'

BLOB [SUB_TYPE <subtype>]
Ê [SEGMENT SIZE <seg_length>]
Ê [CHARACTER SET <charset>]
Ê [COLLATE <collation name>]

!(&0%IJ##*@ '"#$%&'"':

BLOB (<seg_length>)
BLOB (<seg_length>, <subtype>)
BLOB (, <subtype>)

K%25.0 '.A5.#$%:

D.0501#- %05"-%0 /-F"-1$0 BLOB 4+(4-$/4 1-.*$*%C" 0$0+#5"*", *1* #2P$ / $-; +%-"P1,
.*F20 )%#(*@-1#4 2(4 %0A*$C / 2011C"# BLOB )#/0(#/7 10 C (Embedded SQL) )%# )*"*>#
GPRE. : 10/$*4>#& "*"-1$ %05"-% /-F"-1$0 )%# %0A*$- / 2011C"# BLOB *)%-2-(4-$/4
.(#-1$/.*& <0/$7=, )%#<P" %05"-% /-F"-1$0 "*@-$ )%-+CJ0$7 %05"-% /$%01#GC 2011C;.

>$&(9), BLOB

?*2$#) BLOB *$%0@0-$ )%#%*26 2011C;, 50)#/0116= + /$*(AG-. Firebird )%-2*/$0+(4-$ 2+0
)%-2*)%-2-(P11C; )*2$#)0 2(4 /*;%01-1#4 )*(75*+0$-(7/.#; 2011C;:

!&$-)< 0 (BINARY)

9/(# )*2$#) 1- 6.0501, $* 2011C- /<#$0=$/4 1- $#)#5#%*+011C"# # 510<-1#- )*2$#)0
)%#1#"0-$/4 %0+1C" 0. ?/-+2*1#" )*2$#)0 0[Ñ[ BINARY. B$*$ )*2$#) 6.05C+0-$, <$*
2011C- #"-=$ I*%"6 A#10%1*F* I0&(0 #(# )*$*.0 (#5*A%0@-1#-, 5+6., +#2-*, I0&(C
$-./$*+*F* )%*G-//*%0, PDF # $.2.).

!&$-)< 1 (TEXT)

?*2$#) 1 #"--$ )/-+2*1#" TEXT, .*$*%C& "*@-$ AC$7 #/)*(75*+01 +"-/$* 6.0501#4
1*"-%0 )*2$#)0. V0)%#"-%, BLOB SUBTYPE TEXT. B$* /)-G#0(#5#%*+011C& )*2$#), .*$*%C&

Y(0+0 3. N#)C 2011C;

74



#/)*(756-$/4 2(4 ;%01-1#4 $-./$*+C; 2011C; A*(7J*F* *AOP"0. !(4 $-./$*+*F* )*2$#)0
BLOB "*@-$ AC$7 6.0501 10A*% /#"+*(*+ # )*%42*. /*%$#%*+.# COLLATE, 010(*F#<1*
/#"+*(71*"6 )*(=.

7(3=2(1%$.3='&". 6(-$"6*

3%*"- $*F*, /6>-/$+6-$ +*5"*@1*/$7 2*A0+(-1#4 )*(75*+0$-(7/.#; )*2$#)*+ 2011C;, 2(4
1#; 50%-5-%+#%*+01 #1$-%+0( *$ -1 2* -32768. ?*(75*+0$-(7/.#- )*2$#)C /
)*(*@#$-(71C"# <#/(0"# 1- )*22-%@#+0=$/4, )*/.*(7.6 Firebird #/)*(756-$ <#/(0
A*(7J- 2 2(4 +16$%-11#; )*2$#)*+ "-$02011C;.

4'$@6::$'(9 BLOB

K%25.0

L0./#"0(71C& %05"-% )*(4 BLOB *F%01#<-1 4YA # 1- 50+#/#$ *$ +0%#01$0 /-%+-%0, 32
A#$1C& #(# 64 A#$1C& (+* +16$%-11#; /$%6.$6%0;, /+45011C; / BLOB )%#/6$/$+6=$ 4-;
A0&$1C- /<P$<#.#). !(4 %05"-%0 /$%01#GC 4096 "0./#"0(71C& %05"-% BLOB )*(4
1-/.*(7.* 1#@- 2 YA.

;6.0%$(0* " 1*0%E.#"4

N-./$*+C- BLOB (=A*& 2(#1C # / (=AC" 10A*%*" /#"+*(*+ (+.(=<04 multi-byte) "*F6$ AC$7
#/)*(75*+01C )%0.$#<-/.# / (=AC"# +/$%*-11C"# I61.G#4"# # *)-%0$*%0"#.

?*(1*/$7= )*22-%@#+0=$/4 /(-26=>#- *)-%0$*%C:

= ()%#/+*-1#-)

=, <>, <, <=, >, >=(/%0+1-1#-)

|| (.*1.0$-10G#4)

BETWEEN, IS [NOT] DISTINCT FROM,

IN, ANY | SOME,

ALL Ê

R0/$#<1* )*22-%@#+0=$/4 /(-26=>#- *)-%0$*%C:

¥ +*51#.0-$ *J#A.0, + /(6<0- -/(# +$*%*& 0%F6"-1$ A*(7J- #(# %0+-1 32 3A

STARTING [WITH], LIKE,

CONTAINING Ê

¥ ?%-2(*@-1#4 0F%-F#%*+01#4 %0A*$0=$ 1- / /*2-%@#"C" /0"*F* )*(4, 0 /
#2-1$#I#.0$*%*" BLOB ID. ?*"#"* H$*F*, -/$7 1-.*$*%C- /$%011*/$#:

SELECT
DISTINCT

*J#A*<1* +C20P$ 1-/.*(7.* 510<-1#& NULL, -/(# *1# )%#/6$/$+6=$

ORDER BY [Ñ[

GROUP BY *AO-2#14-$ *2#10.*+C- /$%*.#, -/(# *1# 10;*24$/4 %42*", 1* 1- 2-(0-$
H$*F*, -/(# *1# %0/)*(0F0=$/4 +20(# 2%6F *$ 2%6F0

Y(0+0 3. N#)C 2011C;

75



L0%#.#". BLOB

¥ ?* 6"*(<01#=, 2(4 .0@2*F* BLOB /*520P$/4 *AC<104 50)#/7, ;%014>04/4 10 .0.*&-$*
+C2-(-11*& 2(4 H$*F* /$%01#G- 2011C; (data page). 9/(# +-/7 BLOB 10 H$6 /$%01#G6
)*"-/$#$/4, -F* 105C+0=$ BLOB 6%*+14 0. V*"-% H$*& /)-G#0(71*& 50)#/# ;%01#$/4 +
50)#/# $0A(#GC # 501#"0-$ 8 A0&$.

¥ 9/(# BLOB 1- )*"->0-$/4 10 *216 /$%01#G6 2011C; (data page), $* -F* /*2-%@#"*-
%05"->0-$/4 10 *$2-(71C; /$%01#G0;, G-(#.*" +C2-(-11C; 2(4 1-F* (blob page), 0 +
50)#/# * BLOB )*"->0=$ 1*"-%0 H$#; /$%01#G. B$* BLOB 6%*+14 1.

¥ 9/(# "0//#+ 1*"-%*+ /$%01#G / 2011C"# BLOB 1- )*"->0-$/4 10 /$%01#G6 2011C; (data
page), $* -F* ("0//#+) %05"->0=$ 10 *$2-(71C; /$%01#G0; (blob page), 0 + 50)#/7 * BLOB
)*"->0=$ 6@- 1*"-%0 H$#; /$%01#G. B$* BLOB 6%*+14 2.

¥ D%*+1# +CJ- 2 1- )*22-%@#+0=$/4.

!5. $%&E.:

FILTER, DECLARE FILTER.

3.7.2. S3''9%,

?*22-%@.0 "0//#+*+ + 8DE! Firebird 4+(4-$/4 %0/J#%-1#-" $%02#G#*11*& %-(4G#*11*&
"*2-(#. ?*22-%@.0 + 8DE! $0.*F* #1/$%6"-1$0 )*5+*(4-$ )%*>- %-J0$7 1-.*$*%C- 5020<#
)* *A%0A*$.- *21*$#)1C; 2011C;. L0//#+C + Firebird %-0(#5*+01C 10 A05- )*(-& $#)0
BLOB. L0//#+C "*F6$ AC$7 *21*"-%1C"# # "1*F*"-%1C"#.

CREATE TABLE SAMPLE_ARR (
Ê ID INTEGER NOT NULL PRIMARY KEY,
Ê ARR_INT INTEGER [ 4]);

N0. A62-$ /*52010 $0A(#G0 / )*(-" $#)0 "0//#+0 #5 <-$C%P; G-(C;. Q12-./C 2011*F*
"0//#+0 *$ 1 2* 4.

.#3+3:96 *%:,C ?53:9I &2* 9+<656:9;

?* 6"*(<01#= %05"-%C 10<#10=$/4 / 1. !(4 *)%-2-(-1#4 +-%;1-& # 1#@1-& F%01#GC
510<-1#& #12-./0 /(-26-$ +*/)*(75*+0$7/4 /(-26=>#" /#1$0./#/*":

[<lower>:<upper>]

0$@3%26:96 &$)$2:9(62J:,C 9+<656:9;

!*A0+(-1#- 1*+*& %05"-%1*/$# + /#1$0./#/- #2P$ <-%-5 50)4$6=. ?%#"-% /*5201#4
$0A(#GC / "0//#+*" %05"-%1*/$# 2+0, + .*$*%*" 1#@144 F%01#G0 510<-1#& 10<#10-$/4 /
16(4:

Y(0+0 3. N#)C 2011C;
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CREATE TABLE SAMPLE_ARR2 (
Ê ID INTEGER NOT NULL PRIMARY KEY,
Ê ARR_INT INTEGER [ 0: 3,  0: 3]);

F')$2J+$%3:96 <3''9%$%

8DE! 1- )%-2*/$0+(4-$ A*(7J*F* 10A*%0 #1/$%6"-1$*+ 2(4 %0A*$C / /*2-%@#"C" "0//#+*+.
E050 2011C; employee.fdb, .*$*%04 10;*2#$/4 + 2#/$%#A6$#+- Firebird, /*2-%@#$ )%#"-%
;%01#"*& )%*G-26%C, )*.05C+0=>-& +*5"*@1*/$# %0A*$C / "0//#+0"#. V#@- )%#+-2P1 -P
$-./$:

CREATE OR ALTER PROCEDURE SHOW_LANGS (
Ê CODE VARCHAR( 5),
Ê GRADE SMALLINT,
Ê CTY VARCHAR( 15))
RETURNS (
Ê LANGUAGES VARCHAR( 15))
AS
Ê DECLARE VARIABLE I  INTEGER;
BEGIN
Ê I  = 1;
Ê WHILE ( I  <= 5)  DO
Ê BEGIN
Ê   SELECT LANGUAGE_REQ[: I ]
Ê   FROM JOB
Ê   WHERE ( JOB_CODE = : CODE)
Ê     AND ( JOB_GRADE = : GRADE)
Ê     AND ( JOB_COUNTRY = : CTY)
Ê     AND ( LANGUAGE_REQ IS NOT NULL))
Ê   INTO : LANGUAGES;

Ê   IF  (: LANGUAGES = '' )  THEN
Ê     /* PRINTS 'NULL' INSTEAD OF BLANKS */
Ê     LANGUAGES = 'NULL';
Ê   I  = I  +1;
Ê   SUSPEND;
Ê END
END

9/(# )%#+-2P11C; +CJ- +*5"*@1*/$-& 2*/$0$*<1* 2(4 +0J#; 5020<, $* +C +)*(1- "*@-$-
)%#"-14$7 "0//#+C 2(4 /+*#; )%*-.$*+. : 10/$*4>-- +%-"4 /*+-%J-1/$+*+01#4
"-;01#5"*+ *A%0A*$.# "0//#+*+ /%-2/$+0"# 8DE! 1- )%*#5+*2#$/4.

3.8. -)6I932J:,6 (9), &3::,C

Y(0+0 3. N#)C 2011C;
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3.8.1. L9) &3::,C SQL_NULL

!011C& $#) 2011C; /*2-%@#$ 1- 2011C-, 0 $*(7.* /*/$*41#-: NULL #(# NOT NULL. N0.@-, H$*$
$#) 2011C; 1- "*@-$ AC$7 #/)*(75*+01 )%# *AO4+(-1## )*(-& $0A(#GC, )-%-"-11C;
PSQL, #/)*(75*+01 + *)#/01## )0%0"-$%*+. B$*$ $#) 2011C; 2*A0+(-1 2(4 6(6<J-1#4
)*22-%@.# 1-$#)#5#%*+011C; )0%0"-$%*+ + )%-2#.0$- IS NULL. N0.04 )%*A(-"0 +*51#.0-$
)%# #/)*(75*+01## Ò*$.(=<0-"C; I#(7$%*+Ó )%# 10)#/01## 50)%*/*+ /(-26=>-F* $#)0:

WHERE col1  = : param1 OR : param1 IS NULL

)*/(- *A%0A*$.#, 10 6%*+1- API 50)%*/ A62-$ +CF(42-$7 .0.

WHERE col1  = ? OR ? IS NULL

: 2011*" /(6<0- )*(6<0-$/4 /#$60G#4, .*F20 %05%0A*$<#. )%# 10)#/01## SQL 50)%*/
%0//"0$%#+0-$ :param1 .0. *216 )-%-"-116=, .*$*%6= #/)*(756-$ 2+0 %050, 0 10 6%*+1- API
50)%*/ /*2-%@#$ 2+0 *$2-(71C; # 1-50+#/#"C; )0%0"-$%0. :2*A0+*. . H$*"6, /-%+-% 1-
"*@-$ *)%-2-(#$7 $#) +$*%*F* )0%0"-$%0, )*/.*(7.6 *1 #2P$ + )0%- / IS NULL.

Q"-11* 2(4 %-J-1#4 )%*A(-"C Ò? IS NULLÓ # AC( 2*A0+(-1 H$*$ /)-G#0(71C& $#) 2011C;
SQL_NULL.

?*/(- ++-2-1#4 2011*F* /)-G#0(71*F* $#)0 2011C; )%# )-%-20<- 50)%*/0 # -F* )0%0"-$%*+
10 /-%+-% A62-$ %0A*$0$7 $0.04 /;-"0: )%#(*@-1#- )-%-20P$ )0%0"-$%#5*+011C- 50)%*/C
10 /-%+-% + +#2- Ò?Ó. B$* 2-(0-$ 1-+*5"*@1C" /(#41#- )0%C Ò*2#10.*+C;Ó )0%0"-$%*+ +
*2#1. N0., 10)%#"-%, 2(4 2+6; I#(7$%*+ (2+6; #"-1*+011C; )0%0"-$%*+) 1-*A;*2#"*
)-%-20$7 <-$C%- )*5#G#*11C; )0%0"-$%0 (20(-- )%-2)*(0F0-$/4, <$* <#$0$-(7 #"--$
1-.*$*%*- 510.*"/$+* / Firebird API):

SELECT
Ê SH. SIZE,  SH. COLOUR,  SH. PRICE
FROM SHIRTS SH
WHERE ( SH. SIZE = ? OR ? IS NULL)
Ê AND ( SH. COLOUR = ? OR ? IS NULL)

?*/(- +C)*(1-1#4 isc_dsql_describe_bind()  sqltype 2-F* # 4-F* )0%0"-$%*+ 6/$010+(#+0-$/4 +
SQL_NULL. 30. 6@- F*+*%#(*/7 +CJ-, /-%+-% Firebird 1- #"--$ 1#.0.*& #1I*%"0G## *A #;
/+45# / 1-" # 3-" )0%0"-$%0"#[Ñ[H$* )*(1*/$7= )%-%*F0$#+0 )%*F%0""#/$0. 30. $*(7.*
510<-1#4 2(4 1-F* # 3-F* )0%0"-$%*+ AC(# 6/$01*+(-1C (#(# 50201C .0. NULL) # 50)%*/
)*2F*$*+(-1, .0@204 )0%0 XSQLVARs 2*(@10 AC$7 50)*(1-10 /(-26=>#" *A%05*":

!&%,8&/.-#%, 8.$.% <.".6#-"0

¥ ?-%+C& )0%0"-$% (/%0+1-1#- 510<-1#&): 6/$01*+.0 *sqldata  + )-%-2011*- 510<-1#- #
*sqlind  + 0 (2(4 NOT NULL);

¥ :$*%*& )0%0"-$% ()%*+-%.0 10 NULL): 6/$01*+.0 *sqldata  + null  (6.050$-(7 null, 0 1-
SQL NULL) # *sqlind  + 0 (2(4 NOT NULL).

Y(0+0 3. N#)C 2011C;
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!&%,8&/.-#%, &4-./)% <&%# <G4-06

¥ SA0 )0%0"-$%0 ()%*+-%.0 10 NULL): 6/$01*+.0 *sqldata  + null  (6.050$-(7 null, 0 1- SQL
NULL) # *sqlind  + -1 (#12#.0G#4 NULL).

!%6F#"# /(*+0"#: 510<-1#- )0%0"-$%0 /%0+1-1#4 +/-F20 6/$010+(#+0-$/4 .0. *AC<1*.
SQL_NULL )0%0"-$% 6/$010+(#+0-$/4 $0.@-, 50 #/.(=<-1#-" /(6<04, .*F20 sqldata  )-%-20P$/4
.0. null .

3.9. >56$@53+$%3:96 (9)$% &3::,C
?%# 10)#/01## +C%0@-1#4 #(# )%# 50201##, 10)%#"-%, 6/(*+#& /%0+1-1#4, 16@1*
/$0%0$7/4 #/)*(75*+0$7 /*+"-/$#"C- $#)C 2011C;. : /(6<0- 1-*A;*2#"*/$#
#/)*(75*+01#4 /"-J011C; 2011C; %05(#<1C; $#)*+, @-(0$-(71* )-%+*10<0(71*
+C)*(1#$7 )%-*A%05*+01#4 $#)*+, 0 6@- )*$*" +C)*(14$7 *)-%0G##.

?%# %0//"*$%-1## +*)%*/0 )%-*A%05*+01#4 $#)*+ + Firebird A*(7J*- +1#"01#- /$*#$
62-(#$7 $*"6, + .0.*" 2#0(-.$- A050 2011C;.

3.9.1. T%:$6 )56$@53+$%3:96 (9)$% &3::,C

: $-; /(6<04;, .*F20 $%-A6-$/4 +C)*(1#$7 4+1*- )%-*A%05*+01#- *21*F* $#)0 + 2%6F*&,
#/)*(756=$ I61.G#= CAST.

!"#$%&'"'

CAST (<expression> | NULL AS <data_type>)

<data_type> ::=
Ê   <datatype>
Ê | [TYPE OF] domain
Ê | TYPE OF COLUMN relname. colname

<datatype> ::=
Ê   <scalar_datatype> | <blob_datatype> | <array_datatype>

<scalar_datatype> ::=  B7. <<fblangref-datatypes-syntax-scalar,B.#&"().) )("613#$C
&.24/ ,"##$C>>

<blob_datatype> ::= B7. <<fblangref-datatypes-syntax-blob,B.#&"().) &.2" ,"##$C BLOB>>

<array_datatype> ::= B7. <<fblangref-datatypes-syntax-array,B.#&"().) 7"))./4/>>

>56$@53+$%3:96 # &$<6:"

?%# )%-*A%05*+01## . 2*"-16 6<#$C+0=$/4 *AO4+(-11C- 2(4 1-F* *F%01#<-1#4, 10)%#"-%,
NOT NULL #(# *)#/011C- + CHECK # -/(# <expression> 1- )%*&2P$ )%*+-%.6, $* )%-*A%05*+01#-
1- 620/$/4. : /(6<0- -/(# 2*)*(1#$-(71* 6.05C+0-$/4 TYPE OF ()%-*A%05*+01#- . A05*+*"6
$#)6), )%# )%-*A%05*+01## #F1*%#%6=$/4 (=AC- *F%01#<-1#4 2*"-10. ?%# #/)*(75*+01##
TYPE OF / $#)*" [VAR]CHAR 10A*% /#"+*(*+ # /*%$#%*+.0 /*;%014=$/4.

Y(0+0 3. N#)C 2011C;
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>56$@53+$%3:96 # (9)" '($2@I3

?%# )%-*A%05*+01## . $#)6 /$*(AG0 2*)6/.0-$/4 #/)*(75*+0$7 6.0501#- /$*(AG0 $0A(#GC
#(# )%-2/$0+(-1#4. Q/)*(756-$/4 $*(7.* /0" $#) /$*(AG0; + /(6<0- /$%*.*+C; $#)*+ H$*
$0.@- +.(=<0-$ 10A*% /#"+*(*+, 1* 1- /*%$#%*+.6. SF%01#<-1#4 # 510<-1#4 )* 6"*(<01#=
#/;*21*F* /$*(AG0 1- )%#"-14=$/4.

CREATE TABLE TTT (
Ê S VARCHAR ( 40)
Ê CHARACTER SET UTF8 COLLATE UNICODE_CI_AI);
COMMIT;

/* D 7'#1 7#4?4 ,3+:'% (>/',)(.%)*/
SELECT
Ê CAST ( 'Jag har manga vanner'  AS TYPE OF COLUMN TTT. S)
FROM RDB$DATABASE;

0$)"'(9<,6 )56$@53+$%3:9* &2* G":#I99 CAST

9%)3":% 12. ?(6D'$"5*. 60.()0%2(1%#"4 -34 /D#&:"" CAST

H8 -)<. I -)<

R#/(*+C- $#)C R#/(*+C- $#)C, [VAR]CHAR, BLOB

[VAR]CHAR, BLOB [VAR]CHAR, BLOB, BOOLEAN, R#/(*+C- $#)C, DATE, TIME, TIMESTAMP

DATE, TIME [VAR]CHAR, BLOB, TIMESTAMP

TIMESTAMP [VAR]CHAR, BLOB, TIME, DATE

BOOLEAN [VAR]CHAR, BLOB

!(4 )%-*A%05*+01#4 /$%*.*+C; $#)*+ 2011C; + $#) BOOLEAN 1-*A;*2#"* <$*AC /$%*.*+C&
0%F6"-1$ AC( *21#" #5 )%-2*)%-2-(P11C; (#$-%0(*+ (*F#<-/.*F* $#)0 ( 'true'  #(# 'false' ).

!
?%# )%-*A%05*+01## $#)*+ /(-26-$ )*"1#$7 * +*5"*@1*& <0/$#<1*&
)*$-%# 2011C;, 10)%#"-%, )%# )%-*A%05*+01## $#)0 2011C; TIMESTAMP +
DATE.

>56$@53+$%3:96 '(5$# % &3(" 9 %56<*

!(4 )%-*A%05*+01#4 /$%*.*+C; $#)*+ 2011C; + $#)C DATE, TIME #(# TIMESTAMP 1-*A;*2#"*
<$*AC /$%*.*+C& 0%F6"-1$ AC( (#A* *21#" #5 )%-2*)%-2-(P11C; (#$-%0(*+ 20$C #
+%-"-1#, (#A* /$%*.*+*- )%-2/$0+(-1#- 20$C + *21*" #5 %05%-JP11C; I*%"0$*+.

Y(0+0 3. N#)C 2011C;
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<date_literal> ::=
Ê [YYYY<p>]MM<p>DD |
Ê MM<p>DD[<p>YYYY] |
Ê DD<p>MM[<p>YYYY] |
Ê MM<p>DD[<p>YY] |
Ê DD<p>MM[<p>YY]

<time_literal> := HH[:mm[:SS[.NNNN]]]

<datetime_literal> ::= <date_literal> <time_literal>

<time zone> ::=
Ê   <time zone region> |
Ê   [+/-] <hour displacement> [: <minute displacement>]

<p> ::= whitespace | . | , | - | /

9%)3":% 13. ;6"'%#". /(05%$% -%$* " 10.5.#"

+":G6#(- ;<)4.()#

datetime_literal W#$-%0( 20$C-+%-"-1#.

date_literal W#$-%0( 20$C.

time_literal W#$-%0( +%-"-1#.

YYYY Y*2 #5 <-$C%P; G#I%.

YY ?*/(-21#- 2+- G#I%C F*20 (00-99).

MM L-/4G. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (1-12 #(# 01-12). : .0<-/$+-
"-/4G0 2*)6/$#"* $0.@- 6.05C+0$7 $%P; A6.+-11*- /*.%0>-1#-
#(# )*(1*- 10#"-1*+01#- "-/4G0 10 01F(#&/.*" 45C.-, %-F#/$% 1-
#"--$ 510<-1#-.

DD !-17. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (1-31 #(# 01-31).

HH R0/. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (0-23 #(# 00-23).

mm L#16$C. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (0-59 #(# 00-59).

SS 8-.612C. L*@-$ /*2-%@0$7 1 #(# 2 G#I%C (0-59 #(# 00-59).

NNNN !-/4$#$C/4<1C- 2*(# /-.612C. L*@-$ /*2-%@0$7 *$ 1 2* 4 G#I% (0-
9999).

p M052-(#$-(7, (=A*& #5 %05%-JP11C; /#"+*(*+, (#2#%6=>#- #
50+-%J0=>#- )%*A-(C #F1*%#%6=$/4

time zone region S2#1 #5 <0/*+C; )*4/*+ /+45011C; / %-F#*1*"

hour displacement 8"->-1#- +%-"-1# 2(4 <0/*+ *$1*/#$-(71* GMT

minute displacement 8"->-1#- +%-"-1# 2(4 "#16$ *$1*/#$-(71* GMT

9%)3":% 14. H"$.0%3* ' 60.-(60.-.3J##*5" 2#%+.#"45" -%$* " 10.5.#"

Y(0+0 3. N#)C 2011C;
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J)-#".% K(.3#()# 9)< $.((0? $%*
$).%#B-. 1

9)< $.((0? $%*
$).%#B-. 3

'NOW' N-.6>04 20$0 # +%-"4 TIMESTAMP TIMESTAMP

'TODAY' N-.6>04 20$0 TIMESTAMP (c
16(-+C" +%-"-1-")

DATE ($*(7.* 20$0)

'TOMORROW' U0+$%0J144 20$0 TIMESTAMP (c
16(-+C" +%-"-1-")

DATE ($*(7.* 20$0)

'YESTERDAY' :<-%0J144 20$0 TIMESTAMP (c
16(-+C" +%-"-1-")

DATE ($*(7.* 20$0)

?%0+#(0:

¥ : I*%"0$- Y*2-L-/4G-!-17, F*2 *A450$-(71* 2*(@-1 /*2-%@0$7 4 G#I%C;

¥ !(4 20$ + I*%"0$- / 50+-%J0=>#" F*2*", -/(# + .0<-/$+- %052-(#$-(4 20$ #/)*(756-$/4
$*<.0 Ò.Ó, $* 20$0 #1$-%)%-$#%6-$/4 + I*%"- !-17-L-/4G-Y*2, 2(4 */$0(71C;
%052-(#$-(-& *10 #1$-%)%-$#%6-$/4 + I*%"- L-/4G-!-17-Y*2;

¥ 9/(# F*2 1- 6.0501, $* + .0<-/$+- F*20 A-%P$/4 $-.6>#& F*2;

¥ 9/(# 6.0501C $*(7.* 2+- G#I%C F*20, $* 2(4 )*(6<-1#4 /$*(-$#4 Firebird #/)*(756-$
0(F*%#$" /.*(754>-F* *.10. U020<0 50.(=<0-$/4 + #1$-%)%-$0G## 2+6;/#"+*(71*F*
510<-1#4 F*20 .0. A(#@0&J-F* . $-.6>-"6 F*26 + #1$-%+0(- )%-2J-/$+6=>#; #
)*/(-26=>#; 50 (-$;

¥ 9/(# 1- 6.0501 *2#1 #5 H(-"-1$*+ +%-"-1#, $* *1* )%#1#"0-$/4 %0+1C" 0.

?%# #/)*(75*+01## )%-*A%05*+01#4 /$%*.*+C; (#$-%0(*+ + $#) 20$C/+%-"-1# / )*"*>7=
I61.G## CAST() +C<#/(-1#- 510<-1#4 +/-F20 )%*#/;*2#$ + "*"-1$ +C)*(1-1#4.

?%# )%-*A%05*+01## /$%*.*+C; (#$-%0(*+ / )%-2*)%-2-(P11C"# 510<-1#4"# 20$C #
+%-"-1# + $#) TIMESTAMP $*<1*/$7 /*/$0+(4-$ 3 510.0 )*/(- 50)4$*& ("#((#/-.612C).

! V0/$*4$-(71* %-.*"-126-" + (#$-%0(0; 20$ #/)*(75*+0$7 $*(7.* I*%"C /
)*(1C" 6.0501#-" F*20 + +#2- 4 G#I% +* #5A-@01#- )6$01#GC.

Y(0+0 3. N#)C 2011C;
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70"5.0 18. 70.()0%2(1%#". '$0(& 1 -%$D " 10.54:

SELECT
Ê CAST( '04.12.2014'  AS DATE)  AS d1,  -- DD.MM.YYYY
Ê CAST( '12-04-2014'  AS DATE)  AS d2,  -- MM-DD-YYYY
Ê CAST( '12/04/2014'  AS DATE)  AS d3,  -- MM/DD/YYYY
Ê CAST( '04.12.14'  AS DATE)  AS d4,    -- DD.MM.YY
Ê -- DD.MM / ("-')&/' ?4," *'3A&)1 &'(+;.%
Ê CAST( '04.12'  AS DATE)  AS d5,
Ê -- MM/DD / ("-')&/' ?4," *'3A&)1 &'(+;.%
Ê CAST( '12/4'  AS DATE)  AS d6,
Ê CAST( '2014/12/04'  AS DATE)  AS d7,  -- YYYY/MM/DD
Ê CAST( '2014.12.04'  AS DATE)  AS d8,  -- YYYY.MM.DD
Ê CAST( '2014-12-04'  AS DATE)  AS d9,  -- YYYY-MM-DD
Ê CAST( '11:37'  AS TIME)  AS t1 ,  -- HH:mm
Ê CAST( '11:37:12'  AS TIME)  AS t2 ,  -- HH:mm:ss
Ê CAST( '11:31:12.1234'  AS TIME)  AS t3 ,  -- HH:mm:ss.nnnn
Ê -- HH:mm:ss.nnnn +hh
Ê CAST( '11:31:12.1234 +03'  AS TIME WITH TIME ZONE)  AS t4 ,
Ê -- HH:mm:ss.nnnn +hh:mm
Ê CAST( '11:31:12.1234 +03:30'  AS TIME WITH TIME ZONE)  AS t5 ,
Ê -- HH:mm:ss.nnnn tz
Ê CAST( '11:31:12.1234 Europe/Moscow'  AS TIME WITH TIME ZONE)  AS t5 ,
Ê -- HH:mm tz
Ê CAST( '11:31 Europe/Moscow'  AS TIME WITH TIME ZONE)  AS t6 ,
Ê -- DD.MM.YYYY HH:mm
Ê CAST( '04.12.2014 11:37'  AS TIMESTAMP)  AS dt1 ,
Ê -- MM/DD/YYYY HH:mm:ss
Ê CAST( '12/04/2014 11:37:12'  AS TIMESTAMP)  AS dt2 ,
Ê -- DD.MM.YYYY HH:mm:ss.nnnn
Ê CAST( '04.12.2014 11:31:12.1234'  AS TIMESTAMP)  AS dt3 ,
Ê -- YYYY-MM-DD HH:mm:ss.nnnn +hh:mm
Ê CAST( '2014-12-04 11:31:12.1234 +03:00'  AS TIMESTAMP WITH TIME ZONE)  AS dt4 ,
Ê -- DD.MM.YYYY HH:mm:ss.nnnn tz
Ê CAST( '04.12.2014 11:31:12.1234 Europe/Moscow'  AS TIMESTAMP WITH TIME ZONE)  AS
dt5,
Ê CAST( 'now'  AS DATE)  AS d_now,
Ê CAST( 'now'  AS TIMESTAMP)  AS ts_now,
Ê CAST( 'now'  AS TIMESTAMP WITH TIME ZONE)  AS ts_now_tz,
Ê CAST( 'today'  AS DATE)  AS d_today,
Ê CAST( 'today'  AS TIMESTAMP)  AS ts_today ,
Ê CAST( 'today'  AS TIMESTAMP WITH TIME ZONE)  AS ts_today_tz ,
Ê CAST( 'tomorrow'  AS DATE)  AS d_tomorrow,
Ê CAST( 'tomorrow'  AS TIMESTAMP)  AS ts_tomorrow,
Ê CAST( 'tomorrow'  AS TIMESTAMP WITH TIME ZONE)  AS ts_tomorrow_tz ,
Ê CAST( 'yesterday'  AS DATE)  AS d_yesterday,
Ê CAST( 'yesterday'  AS TIMESTAMP)  AS ts_yesterday ,
Ê CAST( 'yesterday'  AS TIMESTAMP WITH TIME ZONE)  AS ts_yesterday_tz
FROM rdb$database

Y(0+0 3. N#)C 2011C;
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"
?*/.*(7.6 CAST('NOW' AS TIMESTAMP) +/-F20 +*5+%0>0-$ 0.$60(71C- 510<-1#4
20$C # +%-"-1#, $* *10 "*@-$ #/)*(75*+0$7/4 2(4 #5"-%-1#4 +%-"-11C;
#1$-%+0(*+ # /.*%*/$# +C)*(1-1#4 .*20 + )%*G-26%0;, $%#FF-%0; # A(*.0;
.*20 PSQL.

70"5.0 19. <'6(3=2(1%#". CAST('NOW' AS TIMESTAMP) "25.0.#"4 -3"$.3=#('$" 1*6(3#.#"4 &(-%

EXECUTE BLOCK
RETURNS ( ms BIGINT)
AS
DECLARE VARIABLE t1  TIME;
DECLARE VARIABLE n BIGINT;
BEGIN
Ê t1  = CAST( 'now'  AS TIMESTAMP);
Ê /* !46?"1 42'3"5.1  */
Ê SELECT COUNT( * )  FROM rdb$types,  rdb$types,  rdb$types INTO n;
Ê /*======*/
Ê ms = DATEDIFF( MILLISECOND FROM t1  TO CAST( 'now'  AS TIMESTAMP));
Ê SUSPEND;
END

!5. $%&E.:

W#$-%0(C 20$C # +%-"-1# , CAST().

3.9.2. R6*%:$6 )56$@53+$%3:96 (9)$% &3::,C

: 3-" 2#0(-.$- 1-+*5"*@1* 1-4+1*- )%-*A%05*+01#- 2011C;, 52-/7 $%-A6-$/4 6.05C+0$7
I61.G#= CAST 2(4 4+1*& $%01/(4G## *21*F* $#)0 + 2%6F*&. S210.* H$* 1- *$1*/#$/4 .
*)-%0G## .*1.0$-10G##, )%# .*$*%*& +/- 2%6F#- $#)C 2011C; A626$ 1-4+1* )%-*A%05*+01C
. /#"+*(71*"6.

?%# #/)*(75*+01## 1-F* 2#0(-.$0 +* "1*F#; +C%0@-1#4; +C)*(14-$/4 1-4+1*-
)%-*A%05*+01#- *21#; $#)*+ + 2%6F*& A-5 )%#"-1-1#4 I61.G## CAST. V0)%#"-%, +
+C%0@-1## *$A*%0 + 2#0(-.$- 1 "*@1* 50)#/0$7:

WHERE DOC_DATE < '31.08.2014'

# )%-*A%05*+01#- /$%*.# + 20$6 )%*#5*&2P$ 1-4+1*.

: 1-" 2#0(-.$- "*@1* /"-J#+0$7 G-(C- 2011C- # <#/(*+C- /$%*.#, /$%*.# 1-4+1*
)%-*A%056=$/4 + G-(*-, -/(# H$* A62-$ +*5"*@1*, 10)%#"-%:

2 + '1'

.*%%-.$1* +C)*(1#$/4.

Y(0+0 3. N#)C 2011C;
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: 3-" 2#0(-.$- )*2*A1*- +C%0@-1#- +C5*+-$ *J#A.6, + 1-" )*$%-A6-$/4 50)#/7 /(-26=>-F*
+#20:

2 + CAST( '1'  AS SMALLINT)

R6*%:$6 )56$@53+$%3:96 (9)$% )59 #$:#3(6:3I99

?%# .*1.0$-10G## "1*@-/$+0 H(-"-1$*+ %051C; $#)*+, +/- 1- /$%*.*+C- 2011C- A626$
1-4+1* )%-*A%05*+01C . /$%*.-, -/(# H$* +*5"*@1*.

70"5.0 20. G.41#(. 60.()0%2(1%#". $"6(1 60" &(#&%$.#%:""

SELECT 30|| ' days hath September, April, June and November'  CONCAT$
FROM RDB$DATABASE

CONCAT$
------------------------------------------------
30 days hath September, April, June and November

3.10. >$2J+$%3(62J'#96 (9), &3::,CUÑU&$<6:,
!*"-1C + 8DE! Firebird %-0(#56=$ J#%*.* #5+-/$1C& )* "1*F#" 45C.0"
)%*F%0""#%*+01#4 #1/$%6"-1$ Ò$#)C 2011C;, *)%-2-(P11C- )*(75*+0$-(-"Ó. 3*F20
1-/.*(7.* $0A(#G + A05- 2011C; /*2-%@0$ )*(4 / ;0%0.$-%#/$#.0"# *2#10.*+C"# #(#
)%0.$#<-/.# *2#10.*+C"#, $* -/$7 G-(-/**A%051*/$7 /2-(0$7 2*"-1, + .*$*%*" *)#/0$7
10A*% /+*&/$+ )*(4 # #/)*(75*+0$7 $0.*& 10A*% /+*&/$+, *)#/011C& *2#1 %05, + 1-/.*(7.#;
*AO-.$0; A05C 2011C;. !*"-1C "*F6$ #/)*(75*+0$7/4 )*"#"* *)#/01#4 )*(-& $0A(#G #
)%-2/$0+(-1#& (VIEW) # )%# *AO4+(-1## +;*21C; # +C;*21C; )0%0"-$%*+, 0 $0.@- )%#
*AO4+(-1## )-%-"-11C; + .*2- PSQL.

3.10.1. =(59@"(, &$<6:3

S)%-2-(-1#- 2*"-10 /*2-%@#$ *A450$-(71C- # 1-*A450$-(71C- 0$%#A6$C. 3 *A450$-(71*"6
0$%#A6$6 *$1*/#$/4 $#) 2011C;. 3 1-*A450$-(71C" *$1*/4$/4:

¥ 510<-1#- )* 6"*(<01#=;

¥ +*5"*@1*/$# #/)*(75*+01#4 NULL 2(4 2*"-10;

¥ *F%01#<-1#4 CHECK 2(4 2011C; 2*"-10;

¥ 10A*% /#"+*(*+ (2(4 /#"+*(71C; $#)*+ 2011C; # BLOB )*(-&);

¥ )*%42*. /*%$#%*+.# (2(4 /#"+*(71C; $#)*+ 2011C;).

Y(0+0 3. N#)C 2011C;
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70"5.0 21. !(2-%#". -(5.#%

CREATE DOMAIN BOOL3 AS SMALLINT
Ê           CHECK ( VALUE IS NULL OR VALUE IN ( 0,  1));

!5. $%&E.:

X+1*- )%-*A%05*+01#- $#)*+ 2011C; , F2- *)#/01C *$(#<#4 %0A*$C "-;01#5"0
)%-*A%05*+01#4 2011C; )%# 6.0501## 2*"-1*+ 2(4 *)G#& TYPE OF # TYPE OF COLUMN.

3.10.2. >656$)56&626:96 '%$;'(% &$<6:$%

?%# *)#/01## $0A(#G A05C 2011C; 1-.*$*%C- /+*&/$+0 /$*(AG*+, A05#%6=>#;/4 10
2*"-10;, "*F6$ AC$7 )-%-*)%-2-(-1C. :*5"*@1*/$# )-%-*)%-2-(-1#4 0$%#A6$*+ /$*(AG*+
10 A05- 2*"-1*+ )%#+-2-1C + $0A(#G-.

9%)3":% 15. M(25(E#('$" 6.0.(60.-.3.#"4 %$0")D$(1 '$(3):(1 #% )%2. -(5.#(1

+-")DG- !#"#&<"#$#%*#-4*? !")6#3.()*

$#) 2011C; 1-$

510<-1#- )* 6"*(<01#= 20

$-./$*+C& 10A*% /#"+*(*+ 20 $0.@- "*@-$ #/)*(75*+0$7/4,
<$*AC +*//$01*+#$7 2(4
/$*(AG0 510<-1#4 )*
6"*(<01#= 2(4 A05C 2011C;

$-./$*+C& )*%42*.
/*%$#%*+.#

20

6/(*+#4 )%*+-%.# CHECK 1-$ 2(4 2*A0+(-1#4 + )%*+-%.6
1*+C; 6/(*+#&, "*@1*
#/)*(75*+0$7 + *)-%0$*%0;
CREATE # ALTER 10 6%*+1-
$0A(#GC /**$+-$/$+6=>#-
)%-2(*@-1#4 CHECK.

NOT NULL 1-$ +* "1*F#; /(6<04; (6<J-
*/$0+#$7 )%# *)#/01##
2*"-10 +*5"*@1*/$7
510<-1#4 NULL, 0 .*1$%*(7 -F*
2*)6/$#"*/$# */6>-/$+(4$7
+ *)#/01## )*(-& 10 6%*+1-
$0A(#GC.

3.10.3. -$+&3:96 &$<6:$%

8*5201#- 2*"-10 )%*#5+*2#$/4 *)-%0$*%*" CREATE DOMAIN.

Y(0+0 3. N#)C 2011C;
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80%$&"@ '"#$%&'"':

CREATE DOMAIN name [AS] <type>
[DEFAULT {<literal> | NULL | <context_var>}]
[NOT NULL] [CHECK (<condition>)]
[COLLATE collation ];

!5. $%&E.:

CREATE DOMAIN.

3.10.4. F+<6:6:96 &$<6:$%

!(4 %-20.$#%*+01#4 /+*&/$+ 2*"-10 #/)*(756=$ *)-%0$*% ALTER DOMAIN 45C.0 *)%-2-(-1#4
2011C; (DDL).

70" 0.-%&$"0(1%#"" -(5.#% 5(E#(:* 6.0."5.#(1%$= -(5.#;

¥ #5"-1#$7 $#) 2011C;;

¥ 620(#$7 $-.6>-- 510<-1#- )* 6"*(<01#=;

¥ 6/$01*+#$7 1*+*- 510<-1#- )* 6"*(<01#=;

¥ 6/$01*+#$7 *F%01#<-1#- NOT NULL;

¥ 620(#$7 *F%01#<-1#- NOT NULL;

¥ 620(#$7 $-.6>-- *F%01#<-1#- CHECK;

¥ 2*A0+#$7 1*+*- *F%01#<-1#- CHECK.

80%$&"@ '"#$%&'"':

ALTER DOMAIN name
Ê [{TO new_name}]
Ê [{SET DEFAULT {<literal> | NULL | <context_var>} |
Ê   DROP DEFAULT}]
Ê [{SET | DROP} NOT NULL]
Ê [{ADD [CONSTRAINT] CHECK (<dom_condition>) |
Ê   DROP CONSTRAINT}]
Ê [{TYPE <datatype>}];

70"5.0 22. <25.#.#". 2#%+.#"4 6( D5(3+%#"N -34 -(5.#%

ALTER DOMAIN STORE_GRP SET DEFAULT - 1;

?%# #5"-1-1## 2*"-1*+ /(-26-$ 6<#$C+0$7 # -F* 50+#/#"*/$#: #"-=$/4 (# /$*(AGC
$0A(#G; 10;*24$/4 (# + .*2- PSQL *AO4+(-1#4 )-%-"-11C;, +;*21C; #/#(# +C;*21C;
)0%0"-$%*+ / $#)*" H$*F* 2*"-10. ?%# )*/)-J1*" %-20.$#%*+01## A-5 +1#"0$-(71*&
)%*+-%.# "*@1* /2-(0$7 2011C& .*2 1-%0A*$*/)*/*A1C"!

Y(0+0 3. N#)C 2011C;
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!
?%# /"-1- + 2*"-1- $#)0 2011C; 1- 2*)6/$#"C )%-*A%05*+01#4, .*$*%C-
"*F6$ )%#+-/$# . )*$-%- 2011C;. N0.@-, 10)%#"-%, )%# )%-*A%05*+01##
VARCHAR + INTEGER )%*+-%7$-, +/- (# 2011C-, <$* #/)*(756=$ 2011C; 2*"-1,
/"*F6$ )%*&$# )%-*A%05*+01#-.

!5. $%&E.:

ALTER DOMAIN .

3.10.5. .&326:96 &$<6:$%

S)-%0$*% DROP DOMAIN 620(4-$ #5 A05C 2011C; 2*"-10 )%# 6/(*+##, <$* *1 1-
#/)*(756-$/4 + .0.*" (#A* #5 *AO-.$*+ A05C 2011C;.

!"#$%&'"':

DROP DOMAIN name;

70"5.0 23. O-%3.#". -(5.#%

DROP DOMAIN Test_Domain;

!5. $%&E.:

DROP DOMAIN.

3.11. -9:(3#'9' $@V*%26:9* (9)3 &3::,C
: H$*" %052-(- *)#/C+0-$/4 /#1$0./#/ *AO4+(-1#4 $#)*+ 2011C;. SAO4+(-1#- $#)0 2011C;
<0>- +/-F* +/$%-<0-$/4 + *)-%0$*%0; DDL , 1* $0.@- + CAST # EXECUTE BLOCK.

V0 )%#+-2-11C& 1#@- /#1$0./#/ -/$7 //C(.# #5 2%6F#; <0/$-& H$*F* %6.*+*2/$+0.

3.11.1. -9:(3#'9' '#32*5:,C (9)$% &3::,C

8.0(4%1C- $#)C 2011C;[Ñ[H$* )%*/$C- $#)C 2011C;, .*$*%C- /*2-%@0$ *21* 510<-1#-.
8#1$0./#/ $#)*+ BLOB %0//"0$%#+0-$/4 *$2-(71* + /-.G## 8#1$0./#/- $#)*+ 2011C; BLOB .

Y(0+0 3. N#)C 2011C;
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!"#$%&'"':

<domain_or_non_array_type> ::=
Ê   <scalar_datatype>
Ê | <blob_datatype>
Ê | [TYPE OF] domain
Ê | TYPE OF COLUMN rel . col

<scalar_datatype> ::=
Ê   {SMALLINT | INT[EGER] | BIGINT | INT128}
Ê | BOOLEAN
Ê | {FLOAT | REAL | DOUBLE PRECISION}
Ê | [LONG] FLOAT [( binary-precision )]
Ê | DECFLOAT[({16 | 34})]
Ê | DATE
Ê | {TIME | TIMESTAMP} [{WITH | WITHOUT} TIME ZONE]
Ê | {DECIMAL | NUMERIC} [(precision  [, scale ])]
Ê | {VARCHAR | {CHAR | CHARACTER} VARYING} (length )
Ê   [CHARACTER SET charset ]
Ê | {CHAR | CHARACTER} [(length )] [CHARACTER SET charset ]
Ê | {NCHAR | NATIONAL {CHARACTER | CHAR}} VARYING (length )
Ê | {NCHAR | NATIONAL {CHARACTER | CHAR}} [(length )]

9%)3":% 16. 7%0%5.$0* -.&3%0%:"" '&%340#*, $"6(1

!.".6#-" ;<)4.()#

domain Q"4 2*"-10 ($*(7.* 1- 2*"-1C $#)0 "0//#+).

rel Q"4 $0A(#GC #(# )%-2/$0+(-1#4.

col Q"4 /$*(AG0 $0A(#GC #(# )%-2/$0+(-1#4 ($*(7.* /$*(AGC 1- $#)0
"0//#+).

binary-precision !+*#<104 $*<1*/$7. S$ 1 2* 64 A#$.

precision !-/4$#<104 $*<1*/$7. S$ 1 2* 38 2-/4$#<1C; G#I%.

scale L0/J$0A #(# .*(#<-/$+* 510.*+ )*/(- 50)4$*&. S$ 0 2* 38. S1*
2*(@1* AC$7 "-17J- #(# %0+1* $*<1*/$#.

length L0./#"0(7104 2(#10 /$%*.# + /#"+*(0;.

charset V0A*% /#"+*(*+.

domain_or_non_array_t
ype

N#)C, 1- 4+(4=>#-/4 "0//#+0"#, .*$*%C- "*@1* #/)*(75*+0$7 +
.*2- PSQL # *)-%0$*%- CAST.

F')$2J+$%3:96 &$<6:$% % $@V*%26:9*C

Q"4 2*"-10 "*@-$ AC$7 6.0501* .0. $#) )0%0"-$%0 PSQL #(# (*.0(71*& )-%-"-11*&.
?0%0"-$% #(# )-%-"-1104 10/(-26-$ +/- 0$%#A6$C 2*"-10. 9/(# 2(4 )0%0"-$%0 #(#
)-%-"-11*& 6.0501* 510<-1#- )* 6"*(<01#=, *1* )-%-*)%-2-(4-$ 510<-1#- )* 6"*(<01#=,
6.05011*- + *)%-2-(-1## 2*"-10.

Y(0+0 3. N#)C 2011C;
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9/(# )%-2(*@-1#- TYPE OF 2*A0+(-1* )-%-2 #"-1-" 2*"-10, $* #/)*(756-$/4 $*(7.* $#)
2011C; 2*"-10: (=AC- 2%6F#- 0$%#A6$C 2*"-10[Ñ[*F%01#<-1#- NOT NULL, *F%01#<-1#- CHECK,
510<-1#- )* 6"*(<01#=[Ñ[1- )%*+-%4=$/4 # 1- #/)*(756=$/4. S210.*, -/(# 2*"-1 #"--$
$-./$*+C& $#), +/-F20 #/)*(756=$/4 -F* 10A*% /#"+*(*+ # )*/(-2*+0$-(71*/$7 /*%$#%*+.#.

F')$2J+$%3:96 TYPE OF COLUMN % $@V*%26:9*C

:;*21C- # +C;*21C- )0%0"-$%C #(# (*.0(71C- )-%-"-11C- $0.@- "*F6$ AC$7 *AO4+(-1C
/ #/)*(75*+01#-" $#)0 2011C; /$*(AG*+ + /6>-/$+6=>#; $0A(#G0; # )%-2/$0+(-1#4;. !(4
H$*F* #/)*(756-$/4 )%-2(*@-1#- TYPE OF COLUMN, + .*$*%*" + .0<-/$+- 0%F6"-1$0
6.05C+0-$/4 rel . col .

3*F20 #/)*(756-$/4 TYPE OF COLUMN, )0%0"-$% #(# )-%-"-1104 10/(-26-$ $*(7.* $#) 2011C;
#[Ñ[2(4 /$%*.*+C; $#)*+[Ñ[10A*% /#"+*(*+ # )*/(-2*+0$-(71*/$7 /*%$#%*+.#.
SF%01#<-1#4 # 510<-1#- /$*(AG0 )* 6"*(<01#= #F1*%#%6=$/4.

3.11.2. -9:(3#'9' (9)$% &3::,C BLOB

N#)C 2011C; BLOB /*2-%@0$ 2011C- + 2+*#<1*", /#"+*(71*" #(# )*(75*+0$-(7/.*"
I*%"0$- 1-*)%-2-(-11*F* %05"-%0. !(4 )*(6<-1#4 2*)*(1#$-(71*& #1I*%"0G## /". BLOB.

!"#$%&'"' $"6% BLOB

<blob_datatype> ::=
Ê   BLOB [SUB_TYPE {subtype_num | subtype_name}]
Ê   [SEGMENT SIZE seglen] [CHARACTER SET charset ]
Ê | BLOB [( seglen [, subtype_num])]

9%)3":% 17. 7%0%5.$0* -.&3%0%:"" $"6% BLOB

!.".6#-" ^^ ;<)4.()#

charset V0A*% /#"+*(*+ (#F1*%#%6-$/4 2(4 +/-; )*2$#)*+ .%*"- 1 (TEXT)).

subtype_num V*"-% )*2$#)0 BLOB.

subtype_name L1-"*1#<-/.*- #"4 )*2$#)0 BLOB; H$* "*@-$ AC$7 TEXT, BINARY
#(# *21* #5 (2%6F#;) /$0120%$1C; #(# 10/$%0#+0-"C; #"-1,
*)%-2-(-11C; + RDB$TYPES 2(4 RDB$FIELD_NAME = 'RDB$FIELD_SUB_TYPE'.

seglen M05"-% /-F"-1$0 1- "*@-$ AC$7 A*(7J- 65535, )* 6"*(<01#=[Ñ[80,
-/(# 1- 6.0501. M05"-% /-F"-1$0 "*@-$ AC$7 "*@-$ AC$7
)-%-*)%-2-(P1 .(#-1$*" # + A*(7J#1/$+- /(6<0-+ 1- 6<#$C+0-$/4.

3.11.3. -9:(3#'9' <3''9%$%

N#) 2011C; "0//#+ /*2-%@#$ 1-/.*(7.* /.0(4%1C; 510<-1#& + *21*" #(# "1*F*"-%1*"
"0//#+-. !(4 )*(6<-1#4 2*)*(1#$-(71*& #1I*%"0G## /". N#) "0//#+ .

Y(0+0 3. N#)C 2011C;
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!"#$%&'"' 5%''"1(1

<array_datatype> ::=
Ê   {SMALLINT | INT[EGER] | BIGINT | INT128} <array_dim>
Ê | BOOLEAN <array_dim>
Ê | {FLOAT | REAL | DOUBLE PRECISION} <array_dim>
Ê | [LONG] FLOAT [binary-precision ] <array_dim>
Ê | DECFLOAT[({16 | 34})] <array_dim>
Ê | DATE <array_dim>
Ê | {TIME | TIMESTAMP} [{WITH | WITHOUT} TIME ZONE] <array_dim>
Ê | {DECIMAL | NUMERIC} [(precision  [, scale ])]  <array_dim>
Ê | {VARCHAR | {CHAR | CHARACTER} VARYING} (length )  <array_dim>
Ê   [CHARACTER SET charset ]
Ê | {CHAR | CHARACTER} [(length )]  <array_dim> [CHARACTER SET charset ]
Ê | {NCHAR | NATIONAL {CHARACTER | CHAR}} VARYING (length ) <array_dim>
Ê | {NCHAR | NATIONAL {CHARACTER | CHAR}} [(length )] <array_dim>

<array_dim> ::= '[' [ m:] n [,[ m:] n ...] ']'

9%)3":% 18. 7%0%5.$0* -.&3%0%:"" 5%''"1(1

!.".6#-" ^^ ;<)4.()#

binary-precision !+*#<104 $*<1*/$7. S$ 1 2* 64 A#$.

precision !-/4$#<104 $*<1*/$7. S$ 1 2* 38 2-/4$#<1C; G#I%.

scale L0/J$0A #(# .*(#<-/$+* 510.*+ )*/(- 50)4$*&. S$ 0 2* 38. S1*
2*(@1* AC$7 "-17J- #(# %0+1* $*<1*/$#.

length L0./#"0(7104 2(#10 /$%*.# + /#"+*(0;.

charset V0A*% /#"+*(*+.

m, n \-(C- <#/(0, *)%-2-(4=>#- 2#0)05*1 #12-./0 #5"-%-1#4 "0//#+0.

Y(0+0 3. N#)C 2011C;
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123%3 4. 4@A96 W26<6:(, *+,#3
: H$*& F(0+- %0//"0$%#+0=$/4 H(-"-1$C, .*$*%C- 4+(4=$/4 *A>#"# 2(4 +/-; %-0(#50G#&
45C.0 SQL[Ñ[+C%0@-1#4, .*$*%C- #/)*(756=$/4 2(4 #5+(-<-1#4 # %0A*$0=$ 10
6$+-%@2-1#4; * 2011C;, # )%-2#.0$*+, .*$*%C- )%*+-%4=$ #/$#11*/$7 H$#; 6$+-%@2-1#&.

4.1. Q,5386:9*
:C%0@-1#4 SQL )%-2/$0+(4=$ I*%"0(71C- "-$*2C 2(4 +C<#/(-1#4, )%-*A%05*+01#4 #
/%0+1-1#4 510<-1#&. :C%0@-1#4 SQL "*F6$ +.(=<0$7 + /-A4 /$*(AGC $0A(#G, )-%-"-11C-,
.*1/$01$C, (#$-%0(C, %05(#<1C- *)-%0$*%C # )%-2#.0$C, 0 $0. @- 2%6F#- +C%0@-1#4.
?*(1C& /)#/*. 2*)6/$#"C; /#"+*(*+ (tokens) + +C%0@-1#4; *)#/01 1#@-.

;6"'%#". P3.5.#$(1 42*&%

H6* 4-&%D>.

Q2-1$#I#.0$*%C /$*(AG*+ #5 6.05011C; $0A(#G, #/)*(756-"C- + +C<#/(-1#4;, #(#
/%0+1-1#4;, #(# + .0<-/$+- 6/(*+#4 )*#/.0. 8$*(A-G $#)0 "0//#+ 1- "*@-$ AC$7
H(-"-1$*" +C%0@-1#4, -/(# $*(7.* *1 1- )%*+-%4-$/4 10 IS [NOT] NULL.

L%#6#(-0 6.44)/.

: +C%0@-1## "*@-$ /*2-%@0$7/4 //C(.0 10 H(-"-1$ "0//#+0, $.-. <array_name>[s] , F2-
s[Ñ[#12-./ H(-"-1$0 + "0//#+-.

+")@6#-)3#4B)# &<#".-&"0

8#"+*(C +, - , * , /  #/)*(756-"C- 2(4 +C<#/(-1#4 510<-1#&.

;<#".-&" B&(B.-#(.>))

S)-%0$*% ||  (Ò2+- +-%$#.0(71C- (#1##Ó) #/)*(756-$/4 2(4 /*-2#1-1#4 /#"+*(71C;
/$%*..

J&:)3#4B)# &<#".-&"0

U0%-5-%+#%*+011C- /(*+0 NOT, AND # OR #/)*(756=$/4 )%# .*"A#1#%*+01## )%*/$C;
6/(*+#& )*#/.0 2(4 /*5201#4 /(*@1C; 6$+-%@2-1#&.

;<#".-&"0 4"./(#()*

8#"+*(C =, <>, != , ~=, ̂ =, <, <=, >, >=, !< , ~<, ̂ <, !> , ~> # ^>

!"#$)B.-0 4"./(#()*

LIKE, STARTING WITH, CONTAINING, SIMILAR TO, BETWEEN, IS [NOT] NULL, IS [NOT] {TRUE | FALSE |
UNKNOWN}, # IS [NOT] DISTINCT FROM

!"#$)B.-0 4GM#4-/&/.()*

?%-2#.0$C, #/)*(756-"C- 2(4 )%*+-%.# /6>-/$+*+01#4 510<-1#& + 10A*%-. ?%-2#.0$ IN
"*@-$ AC$7 #/)*(75*+01 .0. / 10A*%0"# .*1/$01$, $0. # /* /.0(4%1C"# )*250)%*/0"#.
?%-2#.0$C EXISTS, SINGULAR, ALL ANY, SOME "*F6$ AC$7 #/)*(75*+01C $*(7.* /
)*250)%*/0"#.
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1&(4-.(-0 ) %)-#".%0

R#/(0, 50.(=<P11C- + 0)*/$%*IC /$%*.*+C- (#$-%0(C, (*F#<-/.#- 510<-1#4 TRUE, FALSE #
UNKNOWN, )/-+2*510<-1#- NULL.

J)-#".%0 $.- ) /"#6#()

:C%0@-1#4, )*2*A1C- /$%*.*+C" (#$-%0(0", 50.(=<P11C- + 0)*/$%*I0;, .*$*%C- "*F6$
AC$7 #1$-%)%-$#%*+01C .0. 510<-1#4 20$C, +%-"-1# #(# 20$C-+%-"-1#. W#$-%0(0"#
20$ "*F6$ AC$7 /$%*.# #5 /#"+*(*+ # <#/-(, $0.#- .0. TIMESTAMP '25.12.2016 15:30:35',
.*$*%C- "*F6$ AC$7 )%-*A%05*+01C + 20$6, +%-"4 #(# 20$6 / +%-"-1-".

A(#6&()B) $.- ) /"#6#()

8$%*.*+C& (#$-%0( / *)#/01#-" @-(0-"*F* 510<-1#4 20$C #/#(# +%-"-1#, .*$*%*-
"*@1* )%#+-/$# . $#)6 20$C #/#(# +%-"-1#. !(4 )%#"-%0 'NOW', 'TODAY'.

1&(-#B4-(0# <#"#6#((0#

:/$%*-11C- .*1$-./$1C- )-%-"-11C- .

J&B.%,(0# <#"#6#((0#

W*.0(71C- )-%-"-11C-, +;*21C- #(# +C;*21C- )0%0"-$%C PSQL "*26(-& (;%01#"C;
)%*G-26%, $%#FF-%*+, 01*1#"1C; A(*.*+ PSQL).

!&8)>)&((0# <.".6#-"0

: DSQL + .0<-/$+- )0%0"-$%*+ 50)%*/0 "*F6$ AC$7 #/)*(75*+01C $*(7.* )*5#G#*11C-
)0%0"-$%C. ?*5#G#*11C- )0%0"-$%C )%-2/$0+(4=$ /*A*& 510.# +*)%*/0 (?) +16$%# DSQL
*)-%0$*%0. !*/$6) . $0.#" )0%0"-$%0" */6>-/$+(4-$/4 )* -F* 1*"-%6 ()*5#G## + 50)%*/-
*$1*/#$-(71* )%-2C26>-F* )*5#G#*11*F* )0%0"-$%0) )*H$*"6 *1# 105C+0=$/4
)*5#G#*11C"#. SAC<1* .*")*1-1$C 2*/$6)0 )*5+*(4=$ %0A*$0$7 / #"-1*+011C"#
)0%0"-$%0"#, .*$*%C- *1# /0"# )%-*A%05*+C+0=$ + )*5#G#*11C-.

!&$8.<"&40

S)-%0$*% SELECT 50.(=<P11C& + .%6F(C- /.*A.#, .*$*%C& +*5+%0>0-$ *21*
-2#1/$+-11*- (/.0(4%1*-) 510<-1#- #(# "1*@-/$+* 510<-1#& ()%# #/)*(75*+01## +
)%-2#.0$0; /6>-/$+*+01#4).

H$#(-)@)B.-&"0 @G(B>)F

Q2-1$#I#.0$*%C +/$%*-11C; #(# +1-J1#; I61.G#& + I61.G#*10(71C; +C%0@-1#4;.

!")/#$#()* -)<.

:C%0@-1#- 4+1*F* )%-*A%05*+01#4 *21*F* $#)0 2011C; + 2%6F*& / #/)*(75*+01#-" CAST
.0. CAST(<value> AS <datatype>).

N4%&/(0# /0".'#()*

:C%0@-1#- CASE # +/$%*-11C- I61.G## COALESCE, NULLIF.

1"G:%0# 4B&DB)

?0%0 /.*A*. ( É ) #/)*(756=$/4 2(4 F%6))#%*+.# +C%0@-1#&. S)-%0G## +16$%# /.*A*.
+C)*(14=$/4 )-%-2 *)-%0G#4"# +1- /.*A*.. ?%# #/)*(75*+01## +(*@-11C; /.*A*.,
/10<0(0 +C<#/(4=$/4 510<-1#4 /0"C; +16$%-11#; +C%0@-1#&, 0 50$-" +C<#/(-1#4
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)-%-"->0=$/4 10+-%; )* 6%*+14" +(*@-11*/$#.

!"#$%&'#()# COLLATE

?%-2(*@-1#- )%#"-14-$/4 . $#)0" CHAR # VARCHAR, <$*AC + 6.05011*& .*2#%*+.-
6/$01*+#$7 )0%0"-$%C /*%$#%*+.#, #/)*(756-"C- )%# /%0+1-1##.

NEXT VALUE FOR sequence

3*1/$%6.G#4 NEXT VALUE FOR )*5+*(4-$ )*(6<#$7 /(-26=>-- 510<-1#-
)*/(-2*+0$-(71*/$#, $* @- /0"*- 2-(0-$ +/$%*-1104 I61.G#4 GEN_ID().

I0".'#()# AT

:C%0@-1#- 2(4 #5"-1-1#4 <0/*+*F* )*4/0 20$C # +%-"-1#.

4.1.1. H9(6532, (#$:'(3:(,)

W#$-%0( #(# .*1/$01$0[Ñ[H$* 510<-1#-, )*2/$0+(4-"*- 1-)*/%-2/$+-11* + SQL *)-%0$*%,
.*$*%*- 1- )*(6<-1* #5 +C%0@-1#4, )0%0"-$%0, //C(.# 10 /$*(A-G #(# )-%-"-11*&.

-(5$#$%,6 29(6532, (#$:'(3:(,)

8$%*.*+C& (#$-%0( H$* )*/(-2*+0$-(71*/$7 /#"+*(*+, 50.(=<-11C; "-@26 )0%*&
0)*/$%*I*+ (Ò*2#10%1C; .0+C<-.Ó). L0./#"0(7104 2(#10 /$%*.*+*& .*1/$01$C /*/$0+(4-$
65535 A0&$; "0./#"0(7104 .*(#<-/$+* /#"+*(*+ A62-$ *)%-2-(4$7/4 .*(#<-/$+*" A0&$,
#/)*(756-"C; 2(4 .*2#%*+01#4 .0@2*F* /#"+*(0.

"

¥ !+*&1C- .0+C<.# #. -(3E#*  (2*)6/.0=$/4 1 2#0(-.$*") #/)*(75*+0$7/4
2(4 .+*$#%*+01#4 /$%*.. : SQL *1# )%-26/"*$%-1C 2(4 2%6F#; G-(-&.

¥ 9/(# (#$-%0( 0)*/$%*I0 $%-A6-$/4 + /$%*.*+*& .*1/$01$-, $* *1 "*@-$
AC$7 ÒH.%01#%*+01Ó 2%6F#" )%-2J-/$+6=>#" 0)*/$%*I*". V0)%#"-%,
'Mother O''Reilly's home-made hooch' . Q(# #/)*(756&$- 0(7$-%10$#+1C-
.0+C<.# 2(4 (#$-%0(*+: q'{Mother O'Reilly's home-made hooch}' .

¥ V-*A;*2#"* AC$7 */$*%*@1C" / 2(#1*& /$%*.#, -/(# 510<-1#- 2*(@1*
AC$7 50)#/01* + /$*(A-G $#)0 VARCHAR. L0./#"0(7104 2(#10 /$%*.# 2(4
$#)0 VARCHAR /*/$0+(4-$ 32765 A0&$ (32767 2(4 $#)0 CHAR). 9/(# 510<-1#-
2*(@1* AC$7 50)#/01* + /$*(A-G $#)0 BLOB, $* "0./#"0(7104 2(#10
/$%*.*+*F* (#$-%0(0 /*/$0+(4-$ 65535 A0&$.

?%-2)*(0F0-$/4, <$* 10A*% /#"+*(*+ /$%*.*+*& .*1/$01$C /*+)020-$ /
10A*%*" /#"+*(*+ /$*(AG0 )%-210510<-11*F* 2(4 -P /*;%01-1#4.

-(5$#$%,6 #$:'(3:(, % B6'(:3&I3(659E:$; :$(3I99

V0<#104 / Firebird 2.5 /$%*.*+C- .*1/$01$C "*F6$ AC$7 50)#/01C + J-/$102G0$-%#<1*&
1*$0G##, $0. 105C+0-"C- Ò2+*#<1C- /$%*.#Ó. 30@204 )0%0 J-/$102G0$-%#<1C; G#I%
*)%-2-(4-$ *2#1 A0&$ + /$%*.-. 8$%*.# ++-2P11C- $0.#" *A%05*" A626$ #"-$7 .*2#%*+.6
OCTETS )* 6"*(<01#=, 1* ++*21C& /#1$0./#/ (introducer syntax)  "*@-$ AC$7 #/)*(75*+01 2(4
)%#162#$-(71*& #1$-%)%-$0G## /$%*.# + 2%6F*" 10A*%- /#"+*(*+.
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!"#$%&'"':

{x|X}'<hexstring>'

<hexstring> ::= an even number of <hexdigit>

<hexdigit> ::= 0..9 | A..F | a..f

70"5.0 24. 70"5.0*:

SELECT x'4E657276656E' FROM rdb$database
-- returns 4E657276656E, a 6-byte 'binary' string

SELECT _ascii  x'4E657276656E' FROM rdb$database
-- returns 'Nerven' (same string, now interpreted as ASCII text)

SELECT _iso8859_1 x'53E46765' FROM rdb$database
-- returns 'Säge' (4 chars, 4 bytes)

SELECT _utf8  x'53C3A46765' FROM rdb$database
-- returns 'Säge' (4 chars, 5 bytes)

"

30. A626$ *$*A%0@-1C 2+*#<1C- /$%*.# 50+#/#$ *$ #1$-%I-&/0 .(#-1$0.
V0)%#"-%, 6$#(#$0 isql  #/)*(756-$ 50F(0+1C- A6.+C A-F, + $* +%-"4 .0.
FlameRobin A6.+C + 1#@1-" %-F#/$%-. !%6F#- "*F6$ #/)*(75*+0$7 2%6F#-
)%0+#(0 .*1+-%$#%*+01#4, 10)%#"-% *$*A%0@0$7 )%*A-(C "-@26 )0%0"#
A0&$: '4E 65 72 76 65 6E' .

Z-/$102G0$-%#<104 1*$0G#4 )*5+*(4-$ +/$0+#$7 (=A*& A0&$ (+.(=<04 00) +
(=A*& )*5#G## + /$%*.-.

=2J(65:3(9%, &2* 3)$'(5$G$% % '(5$#$%,C 29(65323C

:"-/$* 2+*&1*F* (H.%01#%*+011*F*) 0)*/$%*I0 +C "*@-$- #/)*(75*+0$7 2%6F*& /#"+*( #(#
)0%6 /#"+*(*+.

3(=<-+*- /(*+* q #(# Q )%-2J-/$+6=>-- /$%*.- + .0+C<.0; /**A>0-$ )0%/-%6, <$*
1-.*$*%C- (-+C- # )%0+C- )0%C *2#10.*+C; /#"+*(*+ 4+(4=$/4 %052-(#$-(4"# 2(4
+/$%*-11*F* /$%*.*+*F* (#$-%0(0.

!"#$%&'"':

<alternate string literal> ::=
Ê { q | Q } <quote> <alternate start char>
Ê [ { <char> }... ]
Ê <alternate end char> <quote>
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"

!"./)%. )4<&%,8&/.()*

3*F20 <alternate start char> 4+(4-$/4 *21#" #5 /#"+*(*+ '(', '{', '[' #(# '<', $*
<alternate end char> 2*(@-1 AC$7 #/)*(75*+01 + )0%- / /**$+-$/$+6=>#"
Ò)0%$1P%*"Ó, 0 #"-11* ')', '}', ']' #(# '>'. : 2%6F#; /(6<04; <alternate end char>
/*+)020-$ / <alternate start char>.

:16$%# /$%*.#, $.-. <char> H(-"-1$0;, *2#1*<1C- (1- H.%01#%*+011C-)
.0+C<.# "*F6$ AC$7 #/)*(75*+01C. 30@204 .0+C<.0 A62-$ <0/$7=
%-56(7$#%6=>-& /$%*.#.

70"5.0 25. <'6(3=2(1%#". %3=$.0#%$"1#*, %6('$0(/(1 1 '$0(&(1*, 3"$.0%3%,

-- result: abc{def}ghi
SELECT Q'{abc{def}ghi}' FROM rdb$database;

-- result: That's a string
SELECT Q'!That's a string!' FROM rdb$database;

70"5.0 26. ?"#%5"+.'&%4 ')(0&% 2%60('% "'6(3=2DNI.A( '$0(&(1*. 3"$.0%3*.

EXECUTE BLOCK
RETURNS (
Ê RDB$TRIGGER_NAME CHAR( 64)
)
AS
Ê DECLARE VARIABLE S VARCHAR( 8191);
BEGIN
Ê S = 'SELECT RDB$TRIGGER_NAME FROM RDB$TRIGGERS WHERE RDB$RELATION_NAME IN ';
Ê S = S ||  Q'! (' SALES_ORDER', ' SALES_ORDER_LINE')!' ;
Ê FOR
Ê   EXECUTE STATEMENT : S
Ê   INTO : RDB$TRIGGER_NAME
Ê DO
Ê   SUSPEND;
END

Q%$&:,; '9:(3#'9' &2* '(5$#$%,C 29(6532$%

?%# 1-*A;*2#"*/$#, /$%*.*+*"6 (#$-%0(6 "*@-$ )%-2J-/$+*+0$7 #"4 10A*% /#"+*(*+,
.*$*%C& 10<#10-$/4 / )%-I#./0 )*2<-%.#+01#4 Ò_Ó. B$* #5+-/$1* .0. ++*21C& /#1$0./#/
(Introducer syntax). 9F* G-(7 50.(=<0-$/4 + #1I*%"#%*+01## Firebird * $*", .0.
#1$-%)%-$#%*+0$7 # ;%01#$7 +;*24>6= /$%*.6.
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70"5.0 27. M1(-#*@ '"#$%&'"' -34 '$0(&(1*, 3"$.0%3(1

-- 4*3"&.&' /#.7"#.' #" 23'@.() '_'
INSERT INTO People
VALUES ( _ISO8859_1 'Hans-Jörg Schäfer' );

79'2$%,6 #$:'(3:(,

R#/(*+04 .*1/$01$0[Ñ[H$* (=A*- )%0+#(71*- <#/(* + *21*& #5 )*22-%@#+0-"C; 1*$0G#&:

¥ : SQL, 2(4 <#/-( + /$0120%$1*& 2-/4$#<1*& 50)#/#, 2-/4$#<104 $*<.0 +/-F20
)%-2/$0+(-10 /#"+*(*" $*<.# # $C/4<# 1- %052-(-1C. :.(=<-1#- 50)4$C;, )%*A-(*+, #
$.2. +C5*+-$ *J#A.#.

¥ B./)*1-1G#0(7104 50)#/7, 10)%#"-% <#/(* 0.0000234 "*@-$ AC$7 50)#/01* .0. 2.34e-5 .

¥ Z-/$102G0$-%#<104 50)#/7 (/". 1#@-) <#/-( )*22-%@#+0-$/4 10<#104 / Firebird 2.5.

!0(-- )*.0501C I*%"0$C <#/(*+C; (#$-%0(*+ # #; $#)C. Y2- <d> - 2-/4$#<104 G#I%0, <h> -
J-/$102G0$-%#<104 G#I%0.

9%)3":% 19. B(05%$ +"'3(1*, &(#'$%#$

O&"6.- 9)<

<d>[<d> É ] INTEGER, BIGINT, INT128 #(# DECFLOAT(34)
(50+#/#$ *$ $*F*, )*2;*2#$ (# 510<-1#-
$#)6). DECFLOAT(34) #/)*(756-$/4 2(4
510<-1#&, .*$*%C- 1- )*"->0=$/4 + INT128.

0{x|X} <h>[<h> É ] INTEGER 2(4 1-8 J-/$102G0$-%#<1C; G#I%,
BIGINT 2(4 9-16 G#I%, INT128 2(4 17-32 G#I%
(2*/$6)1* / Firebird 4.0.1).

<d>[<d> É ].[<d> É ] NUMERIC(18, n) , NUMERIC(38, n)  #(# DECFLOAT(34)
F2- n 50+#/#$ *$ .*(#<-/$+0 G#I% )*/(-
2-/4$#<1*& $*<.#, 0 $*<1*/$7 *$ *A>-F*
.*(#<-/$+0 G#I%.

!(4 *A-/)-<-1#4 *A%0$1*& /*+"-/$#"*/$#
1-.*$*%C- 510<-1#4 #5 19 G#I%
*$*A%0@0=$/4 10 NUMERIC(18, n) . DECFLOAT(34)
#/)*(756-$/4, .*F20 1-"0/J$0A#%*+011*-
510<-1#- 1- )*"->0-$/4 + INT128.

<d>[<d> É ][. [<d> É ]] E <d>[<d> É ] DOUBLE PRECISION #(# DECFLOAT(34), F2- DECFLOAT
#/)*(756-$/4, $*(7.* -/(# .*(#<-/$+* G#I%
20 #(# A*(7J-, #(# 0A/*(=$1C& )*.050$-(7
/$-)-1# 309 #(# A*(7J-.
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N6'(:3&I3(659E:3* :$(3I9* E9'62

3*1/$01$C G-(*<#/(-11C; $#)*+ "*@1* 6.050$7 + J-/$102G0$-%#<1*" I*%"0$-. V0<#104 /
Firebird 4.0.1 <#/(0 /*/$*4>#- #5 17-32 J-/$102G0$-%#<1C; G#I% A626$ #1$-%)%-$#%*+01C
.0. INT128.

!"#$%&'"':

{x|X}<hexdigits>

<hexdigits> ::= 1-32 of <hexdigit>

<hexdigit> ::= 0..9 | A..F | a..f

9%)3":% 20. 8(#'$%#$* :.3(+"'3.##*, $"6(1 1 >.'$#%-:%$.0"+#(5 /(05%$.

1&%)3#4-/& =#4-(.$>.-#")3(0? >)@" 9)< $.((0?

1-8 INTEGER

9-16 BIGINT

17-32 INT128

70"5.0 28. Q.'$#%-:%$.0"+#*. &(#'$%#$*

SELECT 0x6FAA0D3 FROM rdb$database -- returns 117088467
SELECT 0x4F9 FROM rdb$database -- returns 1273
SELECT 0x6E44F9A8 FROM rdb$database -- returns 1850014120
SELECT 0x9E44F9A8 FROM rdb$database -- returns -1639646808 (an INTEGER)
SELECT 0x09E44F9A8 FROM rdb$database -- returns 2655320488 (a BIGINT)
SELECT 0x28ED678A4C987 FROM rdb$database -- returns 720001751632263
SELECT 0xFFFFFFFFFFFFFFFF FROM rdb$database -- returns -1

093)3+$: +:3E6:9; B6'(:3&I3(659E:,C E9'62

¥ Z-/$102G0$-%#<1C- <#/(0 + 2#0)05*1- 0 .. 7FFF FFFF 4+(4=$/4 )*(*@#$-(71C"# INTEGER
<#/(0 /* 510<-1#4"# 0 .. 2147483647. !(4 $*F* <$*AC #1$-%)%-$#%*+0$7 .*1/$01$6 .0.
BIGINT <#/(*, 1-*A;*2#"* 2*)#/0$7 1-*A;*2#"* .*(#<-/$+0 16(-& /(-+0. B$* #5"-1#$
$#), 1* 1- 510<-1#-.

¥ R#/(0 + 2#0)05*1- 8000 0000 .. FFFF FFFF $%-A6=$ */*A*F* +1#"01#4:

T ?%# 50)#/# +*/-"7= J-/$102G0$-%#<1C& <#/(0"#, $0.#- .0. 0x9E44F9A8,
#1$-%)%-$#%6-$/4 .0. 32-A#$1*- G-(*-. ?*/.*(7.6 .%0&1#& (-+C& (510.*+C&) A#$
6/$01*+(-1, $* $0.#- <#/(0 A626$ 10;*2#$7/4 + *$%#G0$-(71*" 2#0)05*1- -2147483648
.. -1.

T R#/(0 )%-2+0%P11C- *21#" #(# 1-/.*(7.#"# 16(4"#, $0.#- .0. 0x09E44F9A8, A626$
#1$-%)%-$#%*+01C .0. 64-%05%421C& BIGINT + 2#0)05*1- 510<-1#& 0000 0000 8000
0000 .. 0000 0000 FFFF FFFF. : H$*" /(6<0- 510.*+C& A#$ 1- 6/$01*+(-1, )*H$*"6 *1#
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*$*A%0@0=$/4 + )*(*@#$-(71*" 2#0)05*1- 2147483648 .. 4294967295 2-/4$#<1C;
<#/-(.

N0.#" *A%05*", $*(7.* + H$*" 2#0)05*1- <#/(0, )%-2+0%P11C- /*+-%J-11* 1-510<#"C"
16(P", #"-=$ .0%2#10(71* %051C- 510<-1#4. B$* 1-*A;*2#"* 510$7.

¥ Z-/$102G0$-%#<1C- <#/(0 + 2#0)05*1- 1 0000 0000 .. 7FFF FFFF FFFF FFFF 4+(4=$/4
)*(*@#$-(71C"# BIGINT <#/(0"#.

¥ Z-/$102G0$-%#<1C- <#/(0 + 2#0)05*1- 8000 0000 0000 0000 .. FFFF FFFF FFFF FFFF
4+(4=$/4 *$%#G0$-(71C"# BIGINT <#/(0"#.

¥ R#/(0 / $#)*" SMALLINT 1- "*F6$ AC$7 50)#/01C + J-/$102G0$-%#<1*" +#2-, /$%*F*
F*+*%4, $0. .0. 20@- 0x1 *G-1#+0-$/4 .0. INTEGER. N-" 1- "-1--, -/(# +C 50)#/C+0-$-
)*(*@#$-(71*- G-(*- <#/(* + )%-2-(0; 16-%05%421*F* 2#0)05*10 *$ 0x0000 (2-/4$#<1C&
1*(7) 2* 0x7FFF (2-/4$#<1*- 32767), $* *1* A62-$ )%-*A%05*+01* + SMALLINT )%*5%0<1*.

:C "*@-$- 50)#/0$7 *$%#G0$-(71*- SMALLINT <#/(* + J-/$102G0$-%#<1*" +#2-
#/)*(7564 4-A0&$1*- J-/$102G0$-%#<1*- <#/(* + 2#0)05*1- *$ 0xFFFF8000 (2-/4$#<1*-
-32768) 2* 0xFFFFFFFF (2-/4$#<1*- -1).

H$?9E6'#96 29(6532,

W*F#<-/.#& (#$-%0( "*@-$ AC$7 *21#" #5 /(-26=>#; 510<-1#&: TRUE, FALSE #(# UNKNOWN.

4.1.2. 4)653($5, SQL

SQL *)-%0$*%C +.(=<0=$ + /-A4 *)-%0$*%C 2(4 /%0+1-1#4, +C<#/(-1#4, *G-1.# #
.*1.0$-10G## 510<-1#&.

>59$59(6( $)653($5$%

?%#*%#$-$ *)%-2-(4-$ )*%42*., + .*$*%*" *)-%0$*%C # )*(6<0-"C- / )*"*>7= 1#;
510<-1#4 +C<#/(4=$/4 + +C%0@-1##.

:/- *)-%0$*%C %05A#$C 10 4 $#)0. 30@2C& $#) *)-%0$*%0 #"--$ /+*& )%#*%#$-$. R-" +CJ-
)%#*%#$-$ $#)0 *)-%0$*%0, $-" %017J- *1 A62-$ +C<#/(-1. :16$%# *21*F* $#)0 *)-%0$*%C
#"-=$ /*A/$+-11C& )%#*%#$-$, .*$*%C& $0.@- *)%-2-(4-$ )*%42*. #; +C<#/(-1#4 +
+C%0@-1##. S)-%0$*%C / *2#10.*+C" )%#*%#$-$*" +C<#/(4=$/4 /(-+0 10)%0+*. !(4
#5"-1-1#4 )*%42.0 +C<#/(-1#& *)-%0G## "*F6$ AC$7 /F%6))#%*+01C / )*"*>7= .%6F(C;
/.*A*..

9%)3":% 21. 70"(0"$.$* $"6(1 (6.0%$(0(1

9)< &<#".-&". !")&")-#- !&*4(#()#

3*1.0$-10G#4 1 8$%*.# *AO-2#14=$/4 2* +C)*(1-1#4 (=AC; 2%6F#;
*)-%0G#&.

,%#I"-$#<-/.#& 2 ,%#I"-$#<-/.#- *)-%0G## +C)*(14=$/4 )*/(-
.*1.0$-10G## /$%*., 1* )-%-2 +C)*(1-1#-"
*)-%0$*%*+ /%0+1-1#4 # (*F#<-/.#; *)-%0G#&.
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9)< &<#".-&". !")&")-#- !&*4(#()#

8%0+1-1#- 3 S)-%0G## /%0+1-1#4 +C<#/(4=$/4 )*/(-
.*1.0$-10G## /$%*. # +C)*(1-1#4 0%#I"-$#<-/.#;
*)-%0G#&, 1* 2* (*F#<-/.#; *)-%0G#&.

W*F#<-/.#& 4 W*F#<-/.#- *)-%0$*%C +C)*(14=$/4 )*/(- +/-;
2%6F#; $#)*+ *)-%0$*%*+.

4)653($5 #$:#3(6:3I99

S)-%0$*% .*1.0$-10G## ||  /*-2#14-$ 2+- /#"+*(71C- /$%*.# # /*520P$ *216 /$%*.6.
8#"+*(71C- /$*.# "*F6$ AC$7 .*1/$01$0"# #(# 510<-1#4"#, )*(6<-11C"# #5 /$*(AG*+
#(# 2%6F#; +C%0@-1#&.

70"5.0 29. ;6.0%$(0 &(#&%$.#%:""

SELECT LAST_NAME ||  ', '  ||  FIRST_NAME AS FULL_NAME
FROM EMPLOYEE

=59G<6(9E6'#96 $)653($5,

9%)3":% 22. 70"(0"$.$ %0"/5.$"+.'&", (6.0%$(0(1

;<#".-&" 5.8(.3#()# !")&")-#-

+signed_number D10%1C& )(=/ 1

-signed_number D10%1C& "#16/ 1

* D"1*@-1#- 2

/ !-(-1#- 2

+ 8(*@-1#- 3

- :C<#$01#- 3

70"5.0 30. F0"/5.$"+.'&". (6.0%$(0*

UPDATE T
SET A = 4 + 1/ ( B- C) *D

4)653($5, '53%:6:9*

9%)3":% 23. ;6.0%$(0* '0%1#.#"4
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;<#".-&" 5.8(.3#()# !")&")-#-

IS ?%*+-%4-$, <$* +C%0@-1#- + (-+*& <0/$#
4+(4-$/4 )/-+2* 510<-1#-" NULL #(#
/**$+-$/$+6-$ (*F#<-/.*"6 510<-1#= +
)%0+*& <0/$#.

1

= M0+1*, #2-1$#<1* 2

<>, != , ~=, ̂ = V- %0+1* 2

> E*(7J- 2

< L-17J- 2

>= E*(7J- #(# %0+1* 2

<= L-17J- #(# %0+1* 2

!> , ~>, ̂ > V- A*(7J- 2

!< , ~<, ̂ < V- "-17J- 2

: H$6 @- F%6))6 +;*24$ )%-2#.0$C /%0+1-1#4 IS DISTINCT FROM, BETWEEN, IN , LIKE ,
CONTAINING, SIMILAR TO  # 2%6F#-.

70"5.0 31. <'6(3=2(1%#". (6.0%$(0% '0%1#.#"4

IF  ( SALARY > 1400)  THEN
...

!5. $%&E.:

!%6F#- )%-2#.0$C /%0+1-1#4 .

H$?9E6'#96 $)653($5,

9%)3":% 24. 70"(0"$.$ 3(A"+.'&", (6.0%$(0(1

;<#".-&" 5.8(.3#()# !")&")-#-

NOT S$%#G01#- 6/(*+#4 )*#/.0. 1

AND SAO-2#14-$ 2+0 )%-2#.0$0 # A*(--, .0@2C&
#5 .*$*%C; 2*(@-1 AC$7 #/$#11C", <$*AC
#/$#11C" AC( # +-/7 )%-2#.0$.

2

OR SAO-2#14-$ 2+0 )%-2#.0$0 # A*(--, #5
.*$*%C; 2*(@-1 AC$7 #/$#11C" ;*$4 AC
*2#1 )%-2#.0$, <$*AC #/$#11C" AC( # +-/7
)%-2#.0$.

3
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70"5.0 32. <'6(3=2(1%#". 3(A"+.'&", (6.0%$(0(1

IF  ( A > B OR ( A > C AND A > D)  AND NOT ( C = D))  THEN
...

4.1.3. AT

?('$D6#( 1

DSQL, PSQL.

!"#$%&'"'

<expr> AT {TIME ZONE <time zone string> | LOCAL}

<time zone string> ::=
Ê   '<time zone>'

<time zone> ::=
Ê   <time zone region> |
Ê   [+/-] <hour displacement> [: <minute displacement>]

?%-*A%056-$ +%-"4 #(# +%-"-116= "-$.6 + 6.05011C& <0/*+*& )*4/. 9/(# #/)*(756-$/4
.(=<-+*- /(*+* LOCAL, $* )%-*A%05*+01#- )%*#/;*2#$ + <0/*+*& )*4/ /-//##.

70"5.0 33. <'6(3=2(1%#". /D#&:"" AT

select  time '12:00 GMT'  at  time zone '-03'
Ê from rdb$database;

select  current_timestamp  at  time zone 'America/Sao_Paulo'
Ê from rdb$database;

select  timestamp '2018-01-01 12:00 GMT'  at  local
Ê from rdb$database;

4.1.4. NEXT VALUE FOR

!*/$6)1* + DSQL, PSQL.

!"#$%&'"'

NEXT VALUE FOR sequence-name

:*5+%0>0-$ /(-26=>-- 510<-1#- + )*/(-2*+0$-(71*/$# ( SEQUENCE). SEQUENCE 4+(4-$/4 SQL
/*+"-/$#"C" $-%"#1*" F-1-%0$*%0 + InterBase # Firebird. S)-%0$*% NEXT VALUE FOR
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)*(1*/$7= H.+#+0(-1$-1 I61.G## GEN_ID (sequence-name, 1)  # 4+(4-$/4 %-.*"-126-"C"
/#1$0./#/*".

"
NEXT VALUE FOR 1- )*22-%@#+0-$ 510<-1#- )%#%0>-1#4, *$(#<1*- *$ $*F*, <$*
AC(* 6.0501* )%# /*5201## )*/(-2*+0$-(71*/$# + )%-2(*@-1## INCREMENT
[BY] . 9/(# $%-A6-$/4 2%6F*- 510<-1#- J0F0, $* #/)*(756&$- /$0%6= I61.G#=
GEN_ID.

70"5.0 34. <'6(3=2(1%#". NEXT VALUE FOR

NEW. CUST_ID = NEXT VALUE FOR CUSTSEQ;

!5. $%&E.:

SEQUENCE (GENERATOR), GEN_ID.

4.1.5. .'2$%:,6 %,5386:9*

D/(*+1*- +C%0@-1#-[Ñ[H$* +C%0@-1#-, .*$*%*- +*5+%0>0-$ %05(#<1C- 510<-1#4 +
50+#/#"*/$# *$ #/$#11*/$# 1-.*$*%*F* 6/(*+#4 #(# 6/(*+#&. : 2011*" %052-(- *)#/01*
(#J7 *21* 6/(*+1*- +C%0@-1#- CASE. S/$0(71C- 6/(*+1C- +C%0@-1#4 4+(4=$/4
)%*#5+*21C"# +/$%*-11C"# I61.G#4"# # *)#/01C + %052-(- D/(*+1C- I61.G## .

CASE

?('$D6#( 1

DSQL, ESQL.

S)-%0$*% CASE +*5+%0>0-$ $*(7.* *21* 510<-1#- #5 1-/.*(7.#; +*5"*@1C;. 9/$7 2+0
/#1$0./#<-/.#; +0%#01$0:

¥ ?%*/$*& CASE, /%0+1#"C& / Pascal case #(# C switch ;

¥ ?*#/.*+C& CASE, .*$*%C& %0A*$0-$ .0. /-%#4 *)-%0$*%*+ Ò if É  else if É  else if Ó.

>5$'($; CASE

!"#$%&'"'

CASE <test-expr>
Ê WHEN <expr> THEN <result>
Ê [WHEN <expr> THEN <result> ...]
Ê [ELSE <defaultresult>]
END

?%# #/)*(75*+01## H$*F* +0%#01$0 test-expr  /%0+1#+0-$/4 / )-%+C" expr , 50$-" +$*%C" expr
# $0. 20(--, 2* $-; )*%, )*.0 1- A62-$ 10&2-1* /*+)02-1#-, # $*F20 +*5+%0>0-$/4
/**$+-$/$+6=>#& %-56(7$0$. 9/(# /*+)02-1#& 1- 10&2-1*, $* +*5+%0>0-$/4 defaultresult  #5
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+-$+# ELSE. 9/(# 1-$ /*+)02-1#&, # +-$+7 ELSE *$/6$/$+6-$, $* +*5+%0>0-$/4 510<-1#- NULL.

8*+)02-1#- H.+#+0(-1$1* *)-%0$*%6 Ò =Ó, $* -/$7 -/(# test-expr  #"--$ 510<-1#- NULL, $* *1 1-
/**$+-$/$+6-$ 1# *21*"6 #5 expr , 20@- $-", .*$*%C- #"-=$ 510<-1#- NULL.

M-56(7$0$C 1-*A450$-(71* 2*(@1C AC$7 (#$-%0(71C"# 510<-1#4"#, *1# $0.@- "*F6$ AC$7
#"-10"# )*(-&, )-%-"-11C"#, /(*@1C"# +C%0@-1#4"# #(# NULL.

70"5.0 35. <'6(3=2(1%#". 60('$(A( CASE

SELECT
Ê NAME,
Ê AGE,
Ê CASE UPPER( SEX)
Ê   WHEN 'M'  THEN 'Male'
Ê   WHEN 'F'  THEN 'Female'
Ê   ELSE 'Unknown'
Ê END AS SEXNAME,
Ê RELIGION
FROM PEOPLE

8*.%0>P11C& +#2 )%*/$*F* *)-%0$*%0 CASE #/)*(756-$/4 + I61.G## DECODE.

>$9'#$%,; CASE

!"#$%&'"'

CASE
Ê WHEN <bool_expr> THEN <result>
Ê [WHEN <bool_expr> THEN <result> É]
Ê [ELSE <defaultresult>]
END

U2-/7 <bool_expr> +C%0@-1#-, .*$*%*- 20P$ $%*&1*& (*F#<-/.#& %-56(7$0$: TRUE, FALSE #(#
NULL. ?-%+*- +C%0@-1#-, +*5+%0>0=>-- TRUE, *)%-2-(4-$ %-56(7$0$. 9/(# 1-$ +C%0@-1#&,
+*5+%0>0=>#; TRUE, $* + .0<-/$+- %-56(7$0$0 A-%P$/4 defaultresult  #5 +-$+# ELSE. 9/(# 1-$
+C%0@-1#&, +*5+%0>0=>#; TRUE, # +-$+7 ELSE *$/6$/$+6-$, %-56(7$0$*" A62-$ NULL.

30. # + )%*/$*" *)-%0$*%- CASE, %-56(7$0$C 1- *A4501C AC$7 (#$-%0(71C"# 510<-1#4"#:
*1# "*F6$ AC$7 )*(4"# #(# #"-10"# )-%-"-11C;, /(*@1C"# +C%0@-1#4"#, #(# NULL.
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70"5.0 36. <'6(3=2(1%#". 6("'&(1(A( CASE

CANVOTE = CASE
Ê WHEN AGE >= 18 THEN 'Yes'
Ê WHEN AGE < 18 THEN 'No'
Ê ELSE 'Unsure'
END;

4.1.6. NULL % %,5386:9*C

NULL 1- 4+(4-$/4 510<-1#-"[Ñ[H$* /*/$*41#-, 6.05C+0=>--, <$* 510<-1#- H(-"-1$0
1-#5+-/$1* #(# 1- /6>-/$+6-$. B$* 1- 1*(7, 1- )6/$*$0, 1- Ò)6/$04 /$%*.0Ó, # *1* 1- +-2P$
/-A4 .0. .0.*--$* #5 H$#; 510<-1#&.

?%# #/)*(75*+01## NULL + <#/(*+C;, /$%*.*+C; +C%0@-1#4; #(# + +C%0@-1#4;,
/*2-%@0>#; 20$6/+%-"4, + %-56(7$0$- +C +/-F20 )*(6<#$- NULL. ?%# #/)*(75*+01## NULL +
(*F#<-/.#; (A6(-+C;) +C%0@-1#4; %-56(7$0$ A62-$ 50+#/-$7 *$ $#)0 *)-%0G## # 2%6F#;
+*+(-<P11C; 510<-1#&. ?%# /%0+1-1## 510<-1#4 / NULL %-56(7$0$ A62-$ 1-*)%-2-(P11C"
(UNKNOWN).

! V-*)%-2-(P11C& (*F#<-/.#& %-56(7$0$ UNKNOWN $*@- )%-2/$0+(-1 )/-+2*-
510<-1#-" NULL.

Q,5386:9* %$+%53A3DA96 NULL

:C%0@-1#4 + H$*" /)#/.- +/-F20 +*5+%0$4$ NULL:

1 + 2 + 3 + NULL
'Home '  ||  'sweet '  ||  NULL
MyField = NULL
MyField <> NULL
NULL = NULL
not  ( NULL)

9/(# +0" $%621* )*14$7, )*<-"6, +/)*"1#$-, <$* NULL[Ñ[510<#$ Ò1-#5+-/$1*Ó.

NULL % 2$?9E6'#9C %,5386:9*C

LC 6@- %0//"*$%-(#, <$* not (NULL)  20P$ + %-56(7$0$- NULL. !(4 *)-%0$*%*+ AND # OR
+50#"*2-&/$+#- 1-/.*(7.* /(*@1--:
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NULL or false E NULL
NULL or true E true
NULL or NULL E NULL
NULL and false E false
NULL and true E NULL
NULL and NULL E NULL

70"5.0 37. NULL 1 3(A"+.'&", 1*0%E.#"4,

( 1 = NULL)  or  ( 1 <> 1)     -- returns NULL
( 1 = NULL)  or  FALSE       -- returns NULL
( 1 = NULL)  or  ( 1 = 1)      -- returns TRUE
( 1 = NULL)  or  TRUE        -- returns TRUE
( 1 = NULL)  or  ( 1 = NULL)   -- returns NULL
( 1 = NULL)  or  UNKNOWN     -- returns NULL
( 1 = NULL)  and ( 1 <> 1)    -- returns FALSE
( 1 = NULL)  and FALSE      -- returns FALSE
( 1 = NULL)  and ( 1 = 1)     -- returns NULL
( 1 = NULL)  and TRUE       -- returns NULL
( 1 = NULL)  and ( 1 = NULL)  -- returns NULL
( 1 = NULL)  and UNKNOWN    -- returns NULL

4.2. >$&+3)5$',
?*250)%*/[Ñ[H$* /)-G#0(71C& +#2 +C%0@-1#4, .*$*%*- I0.$#<-/.# 4+(4-$/4 50)%*/*",
+/$%*-11C" + 2%6F*& 50)%*/. ?*250)%*/C )#J6$/4 .0. *AC<1C- SELECT 50)%*/C, 1* 2*(@1C
AC$7 50.(=<-1C + .%6F(C- /.*A.#. :C%0@-1#4 )*250)%*/0 #/)*(756-$/4 /(-26=>#"#
/)*/*A0"#:

¥ !(4 50201#4 +C;*21*F* /$*(AG0 + /)#/.- +CA*%0 SELECT;

¥ !(4 )*(6<-1#4 510<-1#& #(# 6/(*+#& 2(4 )%-2#.0$*+ )*#/.0 ()%-2(*@-1#4 WHERE,
HAVING);

¥ !(4 /*5201#4 10A*%0 2011C;, #5 .*$*%*F* +.(=<0=>#& 50)%*/ "*@-$ +CA#%0$7, .0.
A62$* H$* *AC<104 $0A(#G0 #(# )%-2/$0+(-1#-. ?*2*A1C- )*250)%*/C )*4+(4=$/4 +
)%-2(*@-1## FROM ()%*#5+*21C- $0A(#GC) #(# + *A>-" $0A(#<1*" +C%0@-1## (CTE).

4.2.1. K$556295$%3::,6 )$&+3)5$',

?*250)%*/ "*@-$ AC$7 .*%%-(#%*+011C" (/**$1-/P11C"). U0)%*/ 105C+0-$/4
.*%%-(#%*+011C", .*F20 )*250)%*/ # */1*+1*& 50)%*/ +50#"*50+#/#"C. B$* *510<0-$, <$*
2(4 *A%0A*$.# .0@2*& 50)#/# )*250)%*/0, 2*(@10 AC$7 )*(6<-10 $0.@- 50)#/7 #5
*/1*+1*F* 50)%*/0, $.-. )*250)%*/ +/-G-(* 50+#/#$ *$ */1*+1*F* 50)%*/0.
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70"5.0 38. 8(00.3"0(1%##*@ 6(-2%60('

SELECT *
FROM Customers C
WHERE EXISTS
Ê     ( SELECT *
Ê      FROM Orders O
Ê      WHERE C. cnum = O. cnum
Ê        AND O. adate = DATE '10.03.1990' );

?%# #/)*(75*+01## )*250)%*/*+ 2(4 )*(6<-1#4 510<-1#& +C;*21*F* /$*(AG0 + /)#/.-
+CA*%0 SELECT, )*250)%*/ 2*(@-1 +*5+%0>0$7 /.0(4%1C& %-56(7$0$.

4.2.2. >$&+3)5$', %$+%53A3DA96 '#32*5:,; 56+"2J(3(

7(-2%60('* , #/)*(756-"C- + )%-2#.0$0; )*#/.0, .%*"- )%-2#.0$*+ /6>-/$+*+01#4 #
.*(#<-/$+-11C; )%-2#.0$*+, 2*(@1C +*5+%0>0$7 /.0(4%1C& %-56(7$0$, $* -/$7 1- A*(--
<-" *2#1 /$*(A-G #5 *21*& *$*A%011*& /$%*.# #(# *21* 0F%-F#%*+011*- 510<-1#-, +
)%*$#+1*" /(6<0-, )%*#5*&2P$ *J#A.0 +%-"-1# +C)*(1-1#4 (ÒMultiple rows in a singleton
selectÉÓ).

"

V-/"*$%4 10 $*, <$* Firebird /**A>0-$ * )*2(#11*& *J#A.-, /**A>-1#-
"*@-$ 1-"1*F* ++*2#$7 + 50A(6@2-1#-. Òsingleton SELECTÓ[Ñ[H$* 50)%*/,
.*$*%C& 1- 2*(@-1 +*5+%0>0$7 A*(-- *21*& /$%*.#. S210.* ÒsingletonÓ #
ÒscalarÓ 1- 4+(4=$/4 /#1*1#"0"#: 1- +/- *21*H(-"-1$1C- SELECTS 2*(@1C
AC$7 /.0(4%1C"#; 0 +CA*%.0 )* *21*"6 /$*(AG6 "*@-$ +*5+%0>0$7
1-/.*(7.* /$%*. 2(4 )%-2#.0$*+ /6>-/$+*+01#4 # .*(#<-/$+-11C;
)%-2#.0$*+.

70"5.0 39. 7(-2%60(' 1 &%+.'$1. 1*,(-#(A( '$(3):% 1 '6"'&. 1*)(0%

SELECT
Ê   e. first_name ,
Ê   e. last_name,
Ê   ( SELECT
Ê        sh. new_salary
Ê    FROM
Ê        salary_history  sh
Ê    WHERE
Ê        sh. emp_no = e. emp_no
Ê    ORDER BY sh. change_date DESC ROWS 1)  AS last_salary
FROM
Ê   employee e
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70"5.0 40. 7(-2%60(' 1 60.-3(E.#"" WHERE -34 6(3D+.#"4 2#%+.#"4 5%&'"5%3=#(@ 2%063%$*
'($0D-#"&% " /"3=$0%:"" 6( #.5D

SELECT
Ê   e. first_name ,
Ê   e. last_name,
Ê   e. salary
FROM
Ê   employee e
WHERE
Ê   e. salary  = ( SELECT
Ê                   MAX( ie . salary )
Ê               FROM
Ê                   employee ie )

4.3. >56&9#3(,
?%-2#.0$[Ñ[H$* )%*/$*- +C%0@-1#-, 6$+-%@20=>-- 1-.*$*%C& I0.$, 105*+-" -F* P. 9/(# P
%05%-J0-$/4 .0. TRUE, *1 6/)-J-1. 9/(# *1 )%#1#"0-$ 510<-1#- FALSE #(# NULL
(UNKNOWN), *1 $-%)#$ 1-620<6. S210.* 52-/7 .%*-$/4 (*+6J.0: )%-2)*(*@#", <$* )%-2#.0$
P +*5+%0>0-$ FALSE. : H$*" /(6<0- NOT (P) +-%1-$ TRUE. 8 2%6F*& /$*%*1C, -/(# P +*5+%0>0-$
NULL (1-#5+-/$1*), $* NOT (P) $0.@- +*5+%0>0-$ NULL.

: SQL )%-2#.0$C )%*+-%4=$ + *F%01#<-1## CHECK, )%-2(*@-1## WHERE, +C%0@-1## CASE,
6/(*+## /*-2#1-1#4 +* I%05- ON 2(4 )%-2(*@-1#& JOIN, 0 $0.@- + )%-2(*@-1## HAVING. :
PSQL *)-%0$*%C 6)%0+(-1#4 )*$*.*" +C)*(1-1#4 )%*+-%4=$ )%-2#.0$C + )%-2(*@-1#4;
IF , WHILE # WHEN. ?*/.*(7.6 10<#104 / Firebird 3.0 ++-2-10 )*22-%@.0 (*F#<-/.*F* $#)0, $*
)%-2#.0$ "*@-$ +/$%-<0$7/4 + (=A*" )%0+#(71*" +C%0@-1##.

4.3.1. .(%658&6:9*

?%*+-%4-"C- 6/(*+#4 1- +/-F20 4+(4=$/4 )%*/$C"# )%-2#.0$0"#. S1# "*F6$ AC$7 F%6))*&
)%-2#.0$*+, .0@2C& #5 .*$*%C; )%# +C<#/(-1## 2-(0-$ +.(02 + +C<#/(-1## *A>-&
#/$#11*/$#. N0.#- /(*@1C- 6/(*+#4 105C+0=$/4 6$+-%@2-1#4"#. D$+-%@2-1#4 "*F6$
/*/$*4$7 #5 *21*F* #(# 1-/.*(7.#; )%-2#.0$*+, /+45011C; (*F#<-/.#"# *)-%0$*%0"# AND,
OR # NOT. !(4 F%6))#%*+.# )%-2#.0$*+ # 6)%0+(-1#4 )*%42.*" +C<#/(-1#& "*@1*
#/)*(75*+0$7 /.*A.#.

30@2C& #5 )%-2#.0$*+ "*@-$ /*2-%@0$7 +(*@-11C- )%-2#.0$C. M-56(7$0$ +C<#/(-1#4
#/$#11*/$# 6$+-%@2-1#4 )*(6<0-$/4 + %-56(7$0$- +C<#/(-1#4 +/-; )%-2#.0$*+ )*
10)%0+(-1#= *$ +16$%-11#; . +1-J1#". 30@2C& Ò6%*+-17Ó +C<#/(4-$/4 + )*%42.-
)%#*%#$-$0 2* $-; )*%, )*.0 1- A62-$ )*(6<-1* 510<-1#- #/$#11*/$# *.*1<0$-(71*F*
6$+-%@2-1#4.
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4.3.2. >56&9#3(, '53%:6:9*

?%-2#.0$ /%0+1-1#4 )%-2/$0+(4-$ /*A*& 2+0 +C%0@-1#4, /*-2#14-"C; *)-%0$*%*"
/%0+1-1#4. Q"--$/4 J-/$7 $%02#G#*11C; *)-%0$*%*+ /%0+1-1#4:

=, >, <, >=, <=, <>

(?*(1C& /)#/*. *)-%0$*%*+ /%0+1-1#4 /". S)-%0$*%C /%0+1-1#4 ).

9/(# + *21*& #5 <0/$-& ((-+*& #(# )%0+*&) )%-2#.0$0 /%0+1-1#4 +/$%-<0-$/4 NULL, $*
510<-1#- )%-2#.0$0 A62-$ 1-*)%-2-(P11C" (UNKNOWN).

70"5.0 41. 70.-"&%$* '0%1#.#"4

?*(6<#$7 #1I*%"0G#= * .*")7=$-%0;, #"-=>#; <0/$*$6 )%*G-//*%0 1- "-1-- 500 LYG
# G-16 1#@- $800

SELECT *
FROM Pc
WHERE speed >= 500 AND price  < 800;

?*(6<#$7 #1I*%"0G#= *A* +/-; )%#1$-%0;, .*$*%C- 4+(4=$/4 "0$%#<1C"# # /$*4$
"-17J- $300

SELECT *
FROM Printer
WHERE type  = 'matrix'  AND price  < 300;

8(-26=>#& 50)%*/ 1- +-%1P$ 1# *21*& 50)#/#, )*/.*(7.6 /%0+1-1#- )%*#/;*2#$ /
)/-+2*-510<-1#-" NULL, 20@- -/(# /6>-/$+6=$ )%#1$-%C / 1-6.05011C" $#)*".

SELECT *
FROM Printer
WHERE type  = NULL AND price  < 300;

"
K.6#3.()# & 4"./(#()) 4-"&B

?%# /%0+1-1## 10 %0+-1/$+* )*(-& $#)*+ CHAR # VARCHAR 50+-%J0=>#&
)%*A-(C #F1*%#%6=$/4 +* +/-; /(6<04;.

4.3.3. 05"?96 )56&9#3(, '53%:6:9*

!%6F#- )%-2#.0$C /%0+1-1#4 /*/$*4$ #5 .(=<-+C; /(*+.
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BETWEEN

?('$D6#( 1

DSQL, PSQL, ESQL.

!"#$%&'"'

<value> [NOT] BETWEEN <value_1> AND <value_2>

?%-2#.0$ BETWEEN )%*+-%4-$, )*)020-$ (#(# 1- )*)020-$ )%# #/)*(75*+01## NOT) (#
510<-1#- +* +.(=<0=>#& 2#0)05*1 510<-1#&.

S)-%012C 2(4 )%-2#.0$0 BETWEEN[Ñ[H$* 2+0 0%F6"-1$0 /*+"-/$#"C; $#)*+. : *$(#<#- *$
1-.*$*%C; 2%6F#; 8DE! + Firebird )%-2#.0$ BETWEEN 1- 4+(4-$/4 /#""-$%#<1C". L-17J--
510<-1#- 2*(@1* AC$7 )-%+C" 0%F6"-1$*", #10<- )%-2#.0$ BETWEEN +/-F20 A62-$ (*@1C".
?*#/. 4+(4-$/4 +.(=<0=>#". N0.#" *A%05*", )%-2#.0$ BETWEEN "*@1* )-%-)#/0$7
/(-26=>#" *A%05*":

<value> >= <value_1> AND <value> <= <value_2>

?%# #/)*(75*+01## )%-2#.0$0 BETWEEN + )*#/.*+C; 6/(*+#4; DML 50)%*/*+, *)$#"#50$*%
Firebird "*@-$ #/)*(75*+0$7 #12-./ )* #/.*"*"6 /$*(AG6, -/(# $0.*+*& 2*/$6)-1.

70"5.0 42. <'6(3=2(1%#". 60.-"&%$% BETWEEN

SELECT *
FROM EMPLOYEE
WHERE HIRE_DATE BETWEEN date '01.01.1992'  AND CURRENT_DATE

LIKE

?('$D6#( 1

DSQL, PSQL, ESQL.

!"#$%&'"'

<match value> [NOT] LIKE <pattern>
Ê [ESCAPE <escape character>]

<match value> ::= !"#$%&'(& )(*!+,-'+.+ /(0$
<pattern> ::= 1$2,+' 0+()3$
<escape character> ::= )(*!+, 43#$'(#+!$'(5

?%-2#.0$ LIKE /%0+1#+0-$ +C%0@-1#- /#"+*(71*F* $#)0 / J0A(*1*", *)%-2-(P11C" +*
+$*%*" +C%0@-1##. R6+/$+#$-(71*/$7 . %-F#/$%6 #(# 2#0.%#$#<-/.#" 510.0" )%#
/%0+1-1## *)%-2-(4-$/4 #/)*(756-"C" )0%0"-$%*" /*%$#%*+.# ( COLLATION).
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?%# #/)*(75*+01## *)-%0$*%0 LIKE +* +1#"01#- )%#1#"0=$/4 +/- /#"+*(C /$%*.#-
J0A(*10. B$* .0/0-$/4 $0. @- 10<0(71C; # .*1-<1C; )%*A-(*+. 9/(# *)-%0G#4 /%0+1-1#4 +
50)%*/- 2*(@10 +-%16$7 +/- /$%*.#, /*2-%@0>#- /$%*.# LIKE '0A+ ' (/ /#"+*(*" )%*A-(0 10
.*1G-), $* /$%*.0, /*2-%@0>04 '0A+' (A-5 )%*A-(0), 1- A62-$ +*5+%0>-10.

L53G356(:,6 '9<%$2,

: J0A(*1-, %05%-J0-$/4 #/)*(75*+01#- 2+6; $%0I0%-$1C; /#"+*(*+:

¥ /#"+*( )%*G-1$0 ( %) 50"-14-$ )*/(-2*+0$-(71*/$7 (=AC; /#"+*(*+ (<#/(* /#"+*(*+ +
)*/(-2*+0$-(71*/$# "*@-$ AC$7 *$ 0 # A*(--) + )%*+-%4-"*" 510<-1##;

¥ /#"+*( )*2<P%.#+01#4 ( _), .*$*%C& "*@1* )%#"-14$7 +"-/$* (=A*F* -2#1#<1*F*
/#"+*(0 + )%*+-%4-"*" 510<-1##.

9/(# )%*+-%4-"*- 510<-1#- /**$+-$/$+6-$ *A%05G6 / 6<P$*" $%0I0%-$1C; /#"+*(*+, $*
)%-2#.0$ #/$#1-1.

F')$2J+$%3:96 ")53%2*DA6?$ '9<%$23 % )56&2$86:99 ESCAPE

9/(# #/.*"04 /$%*.0 /*2-%@#$ $%0I0%-$1C& /#"+*(, $* /(-26-$ 5020$7 6)%0+(4=>#&
/#"+*( + )%-2(*@-1## ESCAPE. B$*$ 6)%0+(4=>#& /#"+*( 2*(@-1 #/)*(75*+0$7/4 + *A%05G-
)-%-2 $%0I0%-$1C" /#"+*(*", /**A>04 * $*", <$* )*/(-21#& /(-26-$ $%0.$*+0$7 .0.
*AC<1C& /#"+*(.

>59<65, 9')$2J+$%3:9* )56&9#3(3 LIKE

70"5.0 43. 7("'& '$0(& #%+"#%NI",'4 ' 2%-%##(@ 6(-'$0(&" ' "'6(3=2(1%#."5 60.-"&%$% LIKE

?*#/. 1*"-%*+ *$2-(*+, 105+01#4 .*$*%C; 10<#10=$/4 /* /(*+0 ÒSoftwareÓ

SELECT DEPT_NO
FROM DEPT
WHERE DEPT_NAME LIKE 'Software%' ;

: 2011*" 50)%*/- "*@-$ AC$7 #/)*(75*+01 #12-./, -/(# *1 )*/$%*-1 10 )*(-
DEPT_NAME.

"

;<-)6)8.>)* LIKE

: *A>-" /(6<0- )%-2#.0$ LIKE 1- #/)*(756-$ #12-./. S210.* -/(# )%-2#.0$
)%#1#"0-$ +#2 LIKE 'string%' , $* *1 A62-$ )%-*A%05*+01 + )%-2#.0$ STARTING
WITH, .*$*%C& A62-$ #/)*(75*+0$7 #12-./. 9/(# +0" 1-*A;*2#"* +C)*(1#$7
)*#/. / 10<0(0 /$%*.#, $* +"-/$* )%-2#.0$0 LIKE %-.*"-126-$/4
#/)*(75*+0$7 )%-2#.0$ STARTING WITH .
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70"5.0 44. <'6(3=2(1%#". $0%/%0.$#(A( '"51(3% Ò_Ó 1 60.-"&%$. LIKE

?*#/. /*$%621#.*+, #"-10 .*$*%C; /*/$*4$ #5 5 A6.+, 10<#10=>#;/4 / A6.+ ÒSmÓ #
50.01<#+0=>#;/4 10 ÒthÓ. : 2011*" /(6<0- )%-2#.0$ A62-$ #/$#1-1 2(4 #"-1 ÒSmithÓ #
ÒSmythÓ.

SELECT
Ê   first_name
FROM
Ê   employee
WHERE first_name  LIKE 'Sm_th'

70"5.0 45. 7("'& 1#D$0" '$0(&" ' "'6(3=2(1%#".5 60.-"&%$% LIKE

?*#/. +/-; 50.05<#.*+, + 02%-/- .*$*%C; /*2-%@#$/4 /$%*.0 ÒM*/$*+Ó.

SELECT *
FROM CUSTOMER
WHERE ADDRESS LIKE '%F4)&4/%'

! 9/(# +0" 1-*A;*2#"* +C)*(1#$7 )*#/. +16$%# /$%*.#, $* +"-/$* )%-2#.0$0
LIKE %-.*"-126-$/4 #/)*(75*+0$7 )%-2#.0$ CONTAINING.

70"5.0 46. <'6(3=2(1%#". D60%134NI.A( '"51(3% 1 60.-3(E.#"" ESCAPE ) 23',.("&47 `LIKE

?*#/. $0A(#G, /*2-%@0>#; + #"-1# 510. )*2<P%.#+01#4. : 2011*" /(6<0- + .0<-/$+-
6)%0+(4=>-F* /#"+*(0 50201 /#"+*( Ò#Ó.

SELECT
Ê RDB$RELATION_NAME
FROM RDB$RELATIONS
WHERE RDB$RELATION_NAME LIKE '%#_%' ESCAPE '#'

!5. $%&E.:

STARTING WITH , CONTAINING, SIMILAR TO .

STARTING WITH

?('$D6#( 1

DSQL, PSQL, ESQL.
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!"#$%&'"'

<value> [NOT] STARTING WITH <start-value>

?%-2#.0$ STARTING WITH #>-$ /$%*.6, .*$*%04 10<#10-$/4 / /#"+*(*+ + -F* 0%F6"-1$- start-
value . R6+/$+#$-(71*/$7 . %-F#/$%6 # 620%-1#= + STARTING WITH 50+#/#$ *$ /*%$#%*+.#
(COLLATION) )-%+*F* 0%F6"-1$0 value .

?%# #/)*(75*+01## )%-2#.0$0 STARTING WITH + )*#/.*+C; 6/(*+#4; DML 50)%*/*+,
*)$#"#50$*% Firebird "*@-$ #/)*(75*+0$7 #12-./ )* #/.*"*"6 /$*(AG6, -/(# *1 *)%-2-(P1.

70"5.0 47. <'6(3=2(1%#". 60.-"&%$% STARTING WITH

?*#/. /*$%621#.*+, I0"#(#4 .*$*%C; 10<#10-$/4 / ÒJoÓ.

SELECT LAST_NAME,  FIRST_NAME
FROM EMPLOYEE
WHERE LAST_NAME STARTING WITH 'Jo'

!5. $%&E.:

LIKE .

CONTAINING

?('$D6#( 1

DSQL, PSQL, ESQL.

!"#$%&'"'

<value> [NOT] CONTAINING <substring>

S)-%0$*% CONTAINING #>-$ /$%*.6 #(# $#), )*2*A1C& /$%*.-, *$C/.#+04 )*/(-2*+0$-(71*/$7
/#"+*(*+, .*$*%04 /**$+-$/$+6-$ -F* 0%F6"-1$6. S1 "*@-$ AC$7 #/)*(75*+01 2(4 0(I0+#$1*-
G#I%*+*F* ()*2*A1*F* /$%*.*+*"6) )*#/.0 + <#/(0; # 20$0;. ?*#/. CONTAINING 1-
<6+/$+#$-(-1 . %-F#/$%6. N-" 1- "-1--, -/(# #/)*(756-$/4 /*%$#%*+.0 <6+/$+#$-(7104 .
0.G-1$0", $* )*#/. A62-$ <6+/$+#$-(-1 . 0.G-1$0".

?%# #/)*(75*+01## *)-%0$*%0 CONTAINING +* +1#"01#- )%#1#"0=$/4 +/- /#"+*(C /$%*.#.
B$* .0/0-$/4 $0. @- 10<0(71C; # .*1-<1C; )%*A-(*+. 9/(# *)-%0G#4 /%0+1-1#4 + 50)%*/-
2*(@10 +-%16$7 +/- /$%*.#, /*2-%@0>#- /$%*.# CONTAINING '"*/ '  (/ /#"+*(*" )%*A-(0 10
.*1G-), $* /$%*.0, /*2-%@0>04 '"*/'  (A-5 )%*A-(0), 1- A62-$ +*5+%0>-10.

?%# #/)*(75*+01## )%-2#.0$0 CONTAINING + )*#/.*+C; 6/(*+#4; DML 50)%*/*+, *)$#"#50$*%
Firebird 1- "*@-$ #/)*(75*+0$7 #12-./ )* #/.*"*"6 /$*(AG6.
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70"5.0 48. 7("'& 6(-'$0(&" ' "'6(3=2(1%#".5 60.-"&%$% CONTAINING

?*#/. )%*-.$*+ + #"-10;, .*$*%C; )%#/6$/$+6-$ )*2/$%*.0 ÒMapÓ:

SELECT *
FROM PROJECT
WHERE PROJ_NAME CONTAINING 'map' ;

: 2011*" /(6<0- A62-$ +*5+%0>-1C 2+- /$%*.# / #"-10"# ÒAutoMapÓ # ÒMapBrowser
portÓ.

70"5.0 49. 7("'& 1#D$0" -%$* ' "'6(3=2(1%#".5 60.-"&%$% CONTAINING

?*#/. 50)#/-& *A #5"-1-1## 50%)(0$ / 20$*& /*2-%@0>-& <#/(* 84 (+ 2011*" /(6<0-
#5"-1-1#4, .*$*%C- )%*#5*J(# + 1984 F*26):

SELECT *
FROM SALARY_HISTORY
WHERE CHANGE_DATE CONTAINING 84;

!5. $%&E.:

LIKE .

SIMILAR TO

?('$D6#( 1

DSQL, PSQL.

!"#$%&'"'

string-expression  [NOT] SIMILAR TO <pattern> [ESCAPE <escape-char>]

<pattern> ::= #&.6,5#'+& !"#$%&'(& SQL
<escape-char> ::= )(*!+, 43#$'(#+!$'(5

S)-%0$*% SIMILAR TO )%*+-%4-$ /**$+-$/$+#- /$%*.# / J0A(*1*" %-F6(4%1*F* +C%0@-1#4
SQL. : *$(#<#- *$ 1-.*$*%C; 2%6F#; 45C.*+ 2(4 6/)-J1*F* +C)*(1-1#4 J0A(*1 2*(@-1
/**$+-$/$+*+0$7 +/-& /$%*.-[Ñ[/**$+-$/$+#- )*2/$%*.# 1-2*/$0$*<1*. 9/(# *2#1 #5
*)-%012*+ #"--$ 510<-1#- NULL, $* # %-56(7$0$ A62-$ NULL. : )%*$#+1*" /(6<0- %-56(7$0$
4+(4-$/4 TRUE #(# FALSE.

-9:(3#'9' 56?"2*5:,C %,5386:9; SQL

8(-26=>#& /#1$0./#/ *)%-2-(4-$ I*%"0$ %-F6(4%1*F* +C%0@-1#4 SQL. B$* )*(1*- #
.*%%-.$1*- -F* *)%-2-(-1#-. S1 4+(4-$/4 +-/7"0 I*%"0(71C" # 2*+*(71* 2(#11C" #,
+-%*4$1*, *5020<#+0-$ $-;, .$* 1- #"--$ *)C$0 %0A*$C / %-F6(4%1C"# +C%0@-1#4"#. V-
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/$-/14&$-/7 )%*)6/$#$7 -F* # 10<0$7 <#$0$7 /(-26=>#& %052-(, 8*5201#- %-F6(4%1C;
+C%0@-1#& , #/)*(756=>#& )*2;*2 *$ )%*/$*F* . /(*@1*"6.

<regular expression> ::= <regular term> ['|' <regular term> ...]

<regular term> ::= <regular factor> ...

<regular factor> ::= <regular primary> [<quantifier>]

<quantifier> ::= ? | * | + | '{' <m> [,[<n>]] '}'

<m>, <n> ::= 7&,"& 0+,+%(/&,-'"& 8(),$, &),( 0#()6/!69/ +2$ 8(),$, /+ <m> <= <n>

<regular primary> ::=
Ê   <character> | <character class> | %
Ê | (<regular expression>)

<character> ::= <escaped character> | <non-escaped character>

<escaped character> ::=
Ê <escape-char> <special character> | <escape-char> <escape-char>

<special character> ::= ,92+: (; )(*!+,+! []()|^-+*%_?{}

<non-escaped character> ::=
Ê ,92+: )(*!+, ;$ ()3,98&'(&* <special character>
Ê ( '& 43!(!$,&'/'": <escape-char> (&),( ;$<$')

<character class> ::=
Ê   '_' | '[' <member> ... ']' | '[^' <non-member> ... ']'
Ê | '[' <member> ... '^' <non-member> ... ']'

<member>, <non-member> ::= <character> | <range> | <predefined class>

<range> ::= <character>-<character>

<predefined class> ::= '[:' <predefined class name> ':]'

<predefined class name> ::=
Ê ALPHA | UPPER | LOWER | DIGIT | ALNUM | SPACE | WHITESPACE

-$+&3:96 56?"2*5:,C %,5386:9;

: H$*" %052-(- )%-2/$0+(-1C H(-"-1$C # )%0+#(0 )*/$%*-1#4 %-F6(4%1C; +C%0@-1#& SQL.

-9<%$2,

: %-F6(4%1C; +C%0@-1#4; A*(7J#1/$+* /#"+*(*+ )%-2/$0+(4-$ /0"# /-A4, 50 #/.(=<-1#-"
/)-G#0(71C; /#"+*(*+ (special character):
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[ ] ( ) | ^ - + * % _ ? { }

... # 6)%0+(4=>#; /#"+*(*+ (escaped character), -/(# *1# 50201C.

M-F6(4%1*"6 +C%0@-1#=, 1- /*2-%@0>-"6 /)-G#0(71C; #(# 6)%0+(4=>#; /#"+*(*+,
/**$+-$/$+6-$ $*(7.* )*(1*/$7= #2-1$#<1C- /$%*.# (+ 50+#/#"*/$# *$ #/)*(756-"*&
/*%$#%*+.#). N* -/$7 H$* I61.G#*1#%6-$ $*<1* $0. @-, .0. *)-%0$*% Ò =Ó:

'Apple'  SIMILAR TO 'Apple'  -- TRUE
'Apples'  SIMILAR TO 'Apple'  -- FALSE
'Apple'  SIMILAR TO 'Apples'  -- FALSE
'APPLE' SIMILAR TO 'Apple'  -- / :"/.).74)&. 4& )43&.34/(.

N3@2$:,

Q5+-/$1C" SQL J0A(*10" Ô _Õ # Ô%Õ /**$+-$/$+6-$ (=A*& -2#1/$+-11C& /#"+*( # /$%*.0
(=A*& 2(#1C, /**$+-$/$+-11*:

'Birne'  SIMILAR TO 'B_rne'  -- TRUE
'Birne'  SIMILAR TO 'B_ne'  -- FALSE
'Birne'  SIMILAR TO 'B%ne' -- TRUE
'Birne'  SIMILAR TO 'Bir%ne%' -- TRUE
'Birne'  SIMILAR TO 'Birr%ne'  -- FALSE

SA%0$#$- +1#"01#-, <$* J0A(*1 Ô %Õ $0.@- /**$+-$/$+6-$ )6/$*& /$%*.-.

K23'', '9<%$2$%

V0A*% /#"+*(*+, 50.(=<P11C& + .+02%0$1C- /.*A.# *)%-2-(4=$ .(0// /#"+*(*+. 8#"+*( +
/$%*.- /**$+-$/$+6-$ .(0//6 + J0A(*1-, -/(# /#"+*( 4+(4-$/4 H(-"-1$*" .(0//0:

'Citroen'  SIMILAR TO 'Cit[arju]oen'  -- TRUE
'Citroen'  SIMILAR TO 'Ci[tr]oen'  -- FALSE
'Citroen'  SIMILAR TO 'Ci[tr][tr]oen'  -- TRUE

30. +#21* #5 +$*%*& /$%*.# .(0//6 $*(7.* /**$+-$/$+6-$ -2#1/$+-11C& /#"+*(, 0 1- #;
)*/(-2*+0$-(71*/$7.

!+0 /#"+*(0, /*-2#1P11C- 2-I#/*", + *)%-2-(-1## .(0//0 *)%-2-(4=$ 2#0)05*1. !#0)05*1
2(4 0.$#+1*F* /*)*/$0+(-1#4 +.(=<0-$ + /-A4 H$# 2+0 .*1-<1C; /#"+*(0 # +/- /#"+*(C,
10;*24>#-/4 "-@26 1#"#. !#0)05*1C "*F6$ AC$7 )*"->-1C + (=A*" "-/$- + *)%-2-(-1##
.(0//0 A-5 /)-G#0(71C; %052-(#$-(-&, <$*AC /*;%01#$7 + .(0//- # 2%6F#- /#"+*(C.
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'Datte'  SIMILAR TO 'Dat[q-u]e'  -- TRUE
'Datte'  SIMILAR TO 'Dat[abq-uy]e'  -- TRUE
'Datte'  SIMILAR TO 'Dat[bcg-km-pwz]e'  -- FALSE

>56&$)56&62X::,6 #23'', '9<%$2$%

8(-26=>#- )%-2*)%-2-(-11C- .(0//C /#"+*(*+ $0.@- "*F6$ #/)*(75*+0$7/4 +
*)%-2-(-1## .(0//0:

[:ALPHA:]

W0$#1/.#- A6.+C aÉz # AÉZ. B$*$ .(0// $0.@- +.(=<0-$ /#"+*(C / 2#0.%#$#<-/.#"#
510.0"# )%# 1-<6+/$+#$-(71C; . 0.G-1$0" /*%$#%*+.0;.

[:DIGIT:]

!-/4$#<1C- G#I%C 0É9.

[:ALNUM:]

SAO-2#1-1#- [:ALPHA:] # [:DIGIT:].

[:UPPER:]

?%*)#/1C- (+ +-%;1-" %-F#/$%-) (0$#1/.#- A6.+C AÉZ. N0.@- +.(=<0-$ + /-A4 /#"+*(C
+ 1#@1-" %-F#/$%- )%# 1-<6+/$+#$-(71C; . %-F#/$%6 /*%$#%*+.0; # /#"+*(C /
2#0.%#$#<-/.#"# 510.0"# )%# 1-<6+/$+#$-(71C; . 0.G-1$0" /*%$#%*+.0;.

[:LOWER:]

8$%*<1C- (+ 1#@1-" %-F#/$%-) (0$#1/.#- A6.+C aÉz. N0.@- +.(=<0-$ + /-A4 /#"+*(C +
+-%;1-" %-F#/$%- )%# 1-<6+/$+#$-(71C; . %-F#/$%6 /*%$#%*+.0; # /#"+*(C /
2#0.%#$#<-/.#"# 510.0"# )%# 1-<6+/$+#$-(71C; . 0.G-1$0" /*%$#%*+.0;.

[:SPACE:]

8#"+*( )%*A-(0 (ASCII 32).

[:WHITESPACE:]

Y*%#5*1$0(7104 $0A6(4G#4 (ASCII 9), )-%-+*2 /$%*.# (ASCII 10), +-%$#.0(7104 $0A6(4G#4
(ASCII 11), %05%C+ /$%01#GC (ASCII 12), +*5+%0$ .0%-$.# (ASCII 13) # )%*A-( (ASCII 32).

:.(=<-1#- + *)-%0$*% SIMILAR TO )%-2*)%-2-(P11*F* .(0//0 #"--$ $*$ @- HII-.$, .0. #
+.(=<-1#- +/-; -F* H(-"-1$*+. Q/)*(75*+01#- )%-2*)%-2-(P11C; .(0//*+ 2*)6/.0-$/4
$*(7.* + )%-2-(0; *)%-2-(-1#4 .(0//0. 9/(# +0" 16@1* /*)*/$0+(-1#- $*(7.* /
)%-2*)%-2-(P11C" .(0//*" # 1#<-F* A*(7J-, $* )*"-/$#$- 2*)*(1#$-(716= )0%6 /.*A*.
+*.%6F 1-F*.
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'Erdbeere'  SIMILAR TO 'Erd[[:ALNUM:]]eere'  -- TRUE
'Erdbeere'  SIMILAR TO 'Erd[[:DIGIT:]]eere'  -- FALSE
'Erdbeere'  SIMILAR TO 'Erd[a[:SPACE:]b]eere'  -- TRUE
'Erdbeere'  SIMILAR TO '[[:ALPHA:]]'  -- FALSE
'E'  SIMILAR TO '[[:ALPHA:]]'  -- TRUE

9/(# *)%-2-(-1#- .(0//0 50)6/.0-$/4 /* 510.*" +/$0+.# (^), $* +/-, <$* /(-26-$ 50 1#",
#/.(=<0-$/4 #5 .(0//0. :/- */$0(71C- /#"+*(C )%*+-%4=$/4.

'Framboise'  SIMILAR TO 'Fra[^ck-p]boise'  -- FALSE
'Framboise'  SIMILAR TO 'Fr[^a][^a]boise'  -- FALSE
'Framboise'  SIMILAR TO 'Fra[^[:DIGIT:]]boise'  -- TRUE

9/(# 510. +/$0+.# (^) 10;*2#$/4 1- + 10<0(- )*/(-2*+0$-(71*/$#, $* .(0// +.(=<0-$ + /-A4
+/- /#"+*(C 2* 1-F* # #/.(=<0-$ /#"+*(C )*/(- 1-F*.

'Grapefruit'  SIMILAR TO 'Grap[a-m^f-i]fruit'  -- TRUE
'Grapefruit'  SIMILAR TO 'Grap[abc^xyz]fruit'  -- FALSE
'Grapefruit'  SIMILAR TO 'Grap[abc^de]fruit'  -- FALSE
'Grapefruit'  SIMILAR TO 'Grap[abe^de]fruit'  -- FALSE
'3'  SIMILAR TO '[[:DIGIT:]^4-8]'  -- TRUE
'6'  SIMILAR TO '[[:DIGIT:]^4-8]'  -- FALSE

V0.*1-G, 6@- 6)*"416$C& )*2/$01*+*<1C& 510. Ô _Õ 4+(4-$/4 /*A/$+-11C" .(0//*"
/#"+*(*+, /**$+-$/$+64 (=A*"6 -2#1/$+-11*"6 /#"+*(6.

K%3:($5,

:*)%*/#$-(71C& 510. (Ô ?Õ) /%056 )*/(- /#"+*(0 #(# .(0//0 6.05C+0-$ 10 $*, <$* 2(4
/**$+-$/$+#4 )%-2C26>#& H(-"-1$ 2*(@-1 +/$%-$#$7/4 0 #(# 1 %05:

'Hallon'  SIMILAR TO 'Hal?on'  -- FALSE
'Hallon'  SIMILAR TO 'Hal?lon'  -- TRUE
'Hallon'  SIMILAR TO 'Halll?on'  -- TRUE
'Hallon'  SIMILAR TO 'Hallll?on'  -- FALSE
'Hallon'  SIMILAR TO 'Halx?lon'  -- TRUE
'Hallon'  SIMILAR TO 'H[a-c]?llon[x-z]?'  -- TRUE

U+P52*<.0 (Ô*Õ) /%056 )*/(- /#"+*(0 #(# .(0//0 6.05C+0-$ 10 $*, <$* 2(4 /**$+-$/$+#4
)%-2C26>#& H(-"-1$ 2*(@-1 +/$%-$#$7/4 0 #(# A*(-- %05:
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'Icaque'  SIMILAR TO 'Ica*que'  -- TRUE
'Icaque'  SIMILAR TO 'Icar*que'  -- TRUE
'Icaque'  SIMILAR TO 'I[a-c]*que'  -- TRUE
'Icaque'  SIMILAR TO '_*'  -- TRUE
'Icaque'  SIMILAR TO '[[:ALPHA:]]*'  -- TRUE
'Icaque'  SIMILAR TO 'Ica[xyz]*e'  -- FALSE

U10. )(=/ (Ô +Õ) /%056 )*/(- /#"+*(0 #(# .(0//0 6.05C+0-$ 10 $*, <$* 2(4 /**$+-$/$+#4
)%-2C26>#& H(-"-1$ 2*(@-1 +/$%-$#$7/4 1 #(# A*(-- %05:

'Jujube'  SIMILAR TO 'Ju_+'  -- TRUE
'Jujube'  SIMILAR TO 'Ju+jube'  -- TRUE
'Jujube'  SIMILAR TO 'Jujuber+'  -- FALSE
'Jujube'  SIMILAR TO 'J[jux]+be'  -- TRUE
'Jujube'  SIMILAR TO 'J[[:DIGIT:]]+ujube'  -- FALSE

9/(# /#"+*( #(# .(0// /*)%*+*@20=$/4 <#/(*", 50.(=<P11C" + I#F6%1C- /.*A.# (Ô { Õ # Ô} Õ),
$* 2(4 /**$+-$/$+#4 1-*A;*2#"* )*+$*%-1#- H(-"-1$0 $*<1* H$* <#/(* %05:

'Kiwi'  SIMILAR TO 'Ki{2}wi'  -- FALSE
'Kiwi'  SIMILAR TO 'K[ipw]{2}i'  -- TRUE
'Kiwi'  SIMILAR TO 'K[ipw]{2}'  -- FALSE
'Kiwi'  SIMILAR TO 'K[ipw]{3}'  -- TRUE

9/(# <#/(* /*)%*+*@20-$/4 50)4$*& (Ô , Õ), $* 2(4 /**$+-$/$+#4 1-*A;*2#"* )*+$*%-1#-
H(-"-1$0 .0. "#1#"6" H$* <#/(* %05:

'Limone'  SIMILAR TO 'Li{2,}mone'  -- FALSE
'Limone'  SIMILAR TO 'Li{1,}mone'  -- TRUE
'Limone'  SIMILAR TOto 'Li[nezom]{2,}'  -- TRUE

9/(# I#F6%1C- /.*A.# /*2-%@0$ 2+0 <#/(0 ( m # n), %052-(P11C- 50)4$*&, # +$*%*- <#/(*
A*(7J- )-%+*F*, $* 2(4 /**$+-$/$+#4 H(-"-1$ 2*(@-1 AC$7 )*+$*%-1, .0. "#1#"6", m %05 #
1- A*(7J- n %05:

'Mandarijn'  SIMILAR TO 'M[a-p]{2,5}rijn'  -- TRUE
'Mandarijn'  SIMILAR TO 'M[a-p]{2,3}rijn'  -- FALSE
'Mandarijn'  SIMILAR TO 'M[a-p]{2,3}arijn'  -- TRUE

3+01$*%C Ô?Õ, Ô*Õ # Ô+Õ 4+(4=$/4 /*.%0>-1#-" 2(4 {0,1} , {0,}  # {1,} , /**$+-$/$+-11*.

L65<9: FHF

: 6/(*+#4; %-F6(4%1C; +C%0@-1#& "*@1* #/)*(75*+0$7 *)-%0$*% QWQ Ô | Õ. 8**$+-$/$+#-
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)%*#5*J(*, -/(# /$%*.0 )0%0"-$%0 /**$+-$/$+6-$, )* .%0&1-& "-%-, *21*"6 #5 6/(*+#&:

'Nektarin'  SIMILAR TO 'Nek|tarin'  -- FALSE
'Nektarin'  SIMILAR TO 'Nektarin|Persika'  -- TRUE
'Nektarin'  SIMILAR TO 'M_+|N_+|P_+' -- TRUE

>$&%,5386:9*

S210 #(# A*(-- <0/$-& %-F6(4%1*F* +C%0@-1#4 "*F6$ AC$7 /F%6))#%*+01C + )*2+C%0@-1#4
($0.@- 105C+0-"C- )*2"0/.0"#). !(4 H$*F* #; 16@1* 50.(=<#$7 + .%6F(C- /.*A.# (Ô ( Õ # Ô) Õ):

'Orange'  SIMILAR TO 'O(ra|ri|ro)nge'  -- TRUE
'Orange'  SIMILAR TO 'O(r[a-e])+nge'  -- TRUE
'Orange'  SIMILAR TO 'O(ra){2,4}nge'  -- FALSE
'Orange'  SIMILAR TO 'O(r(an|in)g|rong)?e'  -- TRUE

Y#53:95$%3:96 ')6I932J:,C '9<%$2$%

!(4 #/.(=<-1#4 #5 )%*G-//0 /*)*/$0+(-1#4 /)-G#0(71C; /#"+*(*+ (.*$*%C- <0/$*
+/$%-<0=$/4 + %-F6(4%1C; +C%0@-1#4;) #; 102* H.%01#%*+0$7. 8)-G#0(71C; /#"+*(*+
H.%01#%*+01#4 )* 6"*(<01#= 1-$[Ñ[#; )%# 1-*A;*2#"*/$# *)%-2-(4-$ )*(75*+0$-(7:

'Peer (Poire)' SIMILAR TO 'P[^ ]+ \(P[^ ]+\)' ESCAPE '\' -- TRUE
'Pera [Pear]' SIMILAR TO 'P[^ ]+ #[P[^ ]+#]' ESCAPE '#' -- TRUE
'Paron-Appledryck' SIMILAR TO 'P%$-A%' ESCAPE '$' -- TRUE
'Parondryck' SIMILAR TO 'P%--A%' ESCAPE '-' -- FALSE

IS DISTINCT FROM

?('$D6#( 1

DSQL, PSQL.

!"#$%&'"'

<operand1> IS [NOT] DISTINCT FROM <operand2>

!+0 *)-%0120 /<#$0=$ DISTINCT (%05(#<1C"#), -/(# *1# #"-=$ %05(#<1C- 510<-1#4, #(#
-/(# *21* #5 1#;[Ñ[ NULL, 0 2%6F*- 1-$. S1# /<#$0=$/4 NOT DISTINCT (%0+1C"#), -/(# #"-=$
*2#10.*+C- 510<-1#4 #(# *A0 #"-=$ 510<-1#- NULL.

IS [NOT] DISTINCT FROM +/-F20 +*5+%0>0-$ TRUE #(# FALSE # 1#.*F20 UNKNOWN (NULL)
(1-#5+-/$1*- 510<-1#-). S)-%0$*%C Ô =Õ # Ô<>Õ, 10*A*%*$, +-%16$ UNKNOWN (NULL), -/(# *2#1 #(#
*A0 *)-%0120 #"-=$ 510<-1#- NULL.

9%)3":% 25. K.2D3=$%$* 1*6(3#.#"4 0%23"+#*, (6.0%$(0(1 '0%1#.#"4

P.".B-#")4-)B)
&<#".($.
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7#8G%,-.-0 ".8%)3(0? &<#".-&"&/

= IS NOT DISTINCT
FROM <> IS DISTINCT FROM

S2#10.*+C- 510<-1#4 TRUE TRUE FALSE FALSE

M05(#<1C- 510<-1#4 FALSE FALSE TRUE TRUE

SA0 NULL UNKNOWN TRUE UNKNOWN FALSE

S21* NULL UNKNOWN FALSE UNKNOWN TRUE

70"5.0 50. <'6(3=2(1%#". 60.-"&%$% IS [NOT] DISTINCT FROM

SELECT ID,  NAME,  TEACHER
FROM COURSES
WHERE START_DAY IS NOT DISTINCT FROM END_DAY

IF ( NEW. JOB IS DISTINCT FROM OLD. JOB)  THEN
Ê POST_EVENT 'JOB_CHANGED';

!5. $%&E.:

W*F#<-/.#& IS [NOT] , IS [NOT] NULL.

H$?9E6'#9; IS [NOT]

?('$D6#( 1

DSQL, PSQL.

!"#$%&'"'

<value> IS [NOT] {TRUE | FALSE | UNKNOWN}

S)-%0$*% IS )%*+-%4-$, <$* +C%0@-1#- + (-+*& <0/$# /**$+-$/$+6-$ (*F#<-/.*"6 510<-1#=
+ )%0+*& <0/$#. :C%0@-1#- + (-+*& <0/$# 2*(@1* AC$7 (*F#<-/.*F* $#)0, #10<- A62-$
+C2010 *J#A.0.

!(4 (*F#<-/.*F* $#)0 2011C; )%-2#.0$ IS [NOT] UNKNOWN H.+#+0(-1$-1 IS [NOT] NULL.

"
K.6#3.()#:

: )%0+*& <0/$# )%-2#.0$0 "*F6$ AC$7 #/)*(75*+01C $*(7.* (#$-%0(C TRUE,
FALSE, UNKNOWN, 1* 1- +C%0@-1#4.
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70"5.0 51. <'6(3=2(1%#". (6.0%$(0% IS ' 3(A"+.'&"5 $"6(5 -%##*,

-- <34/'3(" FALSE :#"-'#.1
SELECT *  FROM TBOOL WHERE BVAL IS FALSE

ID           BVAL
============ =======
2            <false>

-- <34/'3(" UNKNOWN :#"-'#.1
SELECT *  FROM TBOOL WHERE BVAL IS UNKNOWN

ID           BVAL
============ =======
3            <null>

IS [NOT] NULL

?('$D6#( 1

DSQL, PSQL.

!"#$%&'"'

<value> IS [NOT] NULL

?*/.*(7.6 NULL 1- 4+(4-$/4 510<-1#-", H$# *)-%0$*%C 1- 4+(4=$/4 *)-%0$*%0"# /%0+1-1#4.
S)-%0$*% IS [NOT] NULL )%*+-%4-$, <$* +C%0@-1#- /(-+0 #"--$ 510<-1#- ( IS NOT NULL ) #(#
1- #"--$ 510<-1#4 ( IS NULL )

70"5.0 52. <'6(3=2(1%#". 60.-"&%$% IS [NOT] NULL

?*#/. 50)#/-& * )%*20@0;, 2(4 .*$*%C; 1- 6/$01*+(-10 20$0 *$F%65.#:

SELECT *
FROM SALES
WHERE SHIP_DATE IS NULL;

4.3.4. >56&9#3(, '"A6'(%$%3:9*

: H$6 F%6))6 )%-2#.0$*+ +.(=<-1C )%-2#.0$C, .*$*%C- #/)*(756=$ )*250)%*/C #
)-%-20=$ 510<-1#4 2(4 +/-; +#2*+ 6$+-%@2-1#& + 6/(*+#4; )*#/.0. ?%-2#.0$C
/6>-/$+*+01#4 105C+0=$/4 $0. )*$*"6, <$* *1# %05(#<1C"# /)*/*A0"# )%*+-%4=$
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/6>-/$+*+01#- #(# *$/6$/$+#- %-56(7$0$*+ )*250)%*/*+.

EXISTS

?('$D6#( 1

DSQL, PSQL, ESQL.

!"#$%&'"'

[NOT] EXISTS (<select_stmt>)

?%-2#.0$ EXISTS #/)*(756-$ )*250)%*/ + .0<-/$+- 0%F6"-1$0. 9/(# %-56(7$0$ )*250)%*/0
A62-$ /*2-%@0$7 ;*$4 AC *216 50)#/7, $* )%-2#.0$ *G-1#+0-$/4 .0. #/$#11C& (TRUE), +
)%*$#+1*" /(6<0- )%-2#.0$ *G-1#+0-$/4 .0. (*@1C& (FALSE).

M-56(7$0$ )*250)%*/0 "*@-$ /*2-%@0$7 1-/.*(7.* /$*(AG*+, )*/.*(7.6 510<-1#4 1-
)%*+-%4=$/4, 0 )%*/$* I#./#%6-$/4 I0.$ 10(#<#4 /$%*. %-56(7$0$0. !011C& )%-2#.0$
"*@-$ )%#1#"0$7 $*(7.* 2+0 510<-1#4: #/$#10 (TRUE) # (*@7 (FALSE).

?%-2#.0$ NOT EXISTS +*5+%0>0-$ FALSE, -/(# %-56(7$0$ )*250)%*/0 A62-$ /*2-%@0$7 ;*$4 AC
*216 50)#/7, + )%*$#+1*" /(6<0- )%-2#.0$ +-%1P$ TRUE.

70"5.0 53. 70.-"&%$ EXISTS

V0&$# $-; /*$%621#.*+, 6 .*$*%C; -/$7 )%*-.$C.

SELECT *
FROM employee
WHERE EXISTS ( SELECT *
Ê             FROM
Ê               employee_project  ep
Ê             WHERE
Ê               ep. emp_no = employee. emp_no)

70"5.0 54. 70.-"&%$ NOT EXISTS

V0&$# $-; /*$%621#.*+, 6 .*$*%C; 1-$ )%*-.$*+.

SELECT *
FROM employee
WHERE NOT EXISTS ( SELECT *
Ê                 FROM
Ê                   employee_project  ep
Ê                 WHERE
Ê                   ep. emp_no = employee. emp_no)
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IN

?('$D6#( 1

DSQL, PSQL, ESQL.

!"#$%&'"'

<value> [NOT] IN (<select_stmt> | <value_list>)

<value_list> ::= <value_1> [, <value_2> ...]

?%-2#.0$ IN )%*+-%4-$, )%#/6$/$+6-$ (# 510<-1#- +C%0@-1#4 /(-+0 + 6.05011*" /)%0+0
10A*%- 510<-1#&. V0A*% 510<-1#& 1- "*@-$ )%-+CJ0$7 1500 H(-"-1$*+. ?%-2#.0$ IN "*@-$
AC$7 )-%-)#/01 + /(-26=>-& H.+#+0(-1$1*& I*%"-:

(<value> = <value_1> [OR <value> = <value_2> ...])

?%# #/)*(75*+01## )%-2#.0$0 IN + )*#/.*+C; 6/(*+#4; DML 50)%*/*+, *)$#"#50$*%
Firebird "*@-$ #/)*(75*+0$7 #12-./ )* #/.*"*"6 /$*(AG6, -/(# *1 *)%-2-(P1.

:* +$*%*& I*%"- )%-2#.0$ IN )%*+-%4-$, )%#/6$/$+6-$ (#(# *$/6$/$+6-$, )%# #/)*(75*+01##
NOT IN) (# 510<-1#- +C%0@-1#4 /(-+0 + %-56(7$0$- +C)*(1-1#4 )*250)%*/0 /)%0+0.
M-56(7$0$ )*250)%*/0 "*@-$ /*2-%@0$7 $*(7.* *2#1 /$*(A-G, #10<- A62-$ +C2010 *J#A.0
Òcount of column list and variable list do not matchÓ.

U0)%*/C / #/)*(75*+01#-" )%-2#.0$0 IN / )*250)%*/*", "*@1* )-%-)#/0$7 10 010(*F#<1C&
50)%*/ / #/)*(75*+01#-" )%-2#.0$0 EXISTS. V0)%#"-%, /(-26=>#& 50)%*/:

SELECT
Ê model,  speed,  hd
FROM PC
WHERE
Ê model IN ( SELECT model
Ê           FROM product
Ê           WHERE maker = 'A' );

L*@1* )-%-)#/0$7 10 010(*F#<1C& 50)%*/ / #/)*(75*+01#-" )%-2#.0$0 EXISTS:

SELECT
Ê model,  speed,  hd
FROM PC
WHERE
Ê EXISTS ( SELECT *
Ê         FROM product
Ê         WHERE maker = 'A'
Ê           AND product . model = PC. model);
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S210.*, 50)%*/ / #/)*(75*+01#-" NOT IN 1- +/-F20 20/$ $*$ @- %-56(7$0$, <$* 50)%*/ NOT
EXISTS. ?%#<#10 50.(=<0-$/4 + $*", <$* )%-2#.0$ EXISTS +/-F20 +*5+%0>0-$ TRUE #(# FALSE,
$*F20 .0. )%-2#.0$ IN "*@-$ +-%16$7 NULL + /(-26=>#; /(6<04;:

a. 3*F20 )%*+-%4-"*- 510<-1#- %0+1* NULL # /)#/*. + IN 1- )6/$.

b. 3*F20 )%*+-%4-"*- 510<-1#- 1- #"--$ /*+)02-1#& + /)#/.- IN # *21* #5 510<-1#&
4+(4-$/4 NULL.

: H$#; 2+6; /(6<04; )%-2#.0$ IN +-%1P$ NULL, + $* +%-"4 .0. /**$+-$/$+6=>#& )%-2#.0$
EXISTS +-%1P$ FALSE. : )*#/.*+C; 6/(*+#4; #(# *)-%0$*%- IF  *A0 %-56(7$0$0 *A*510<0=$
Ò)%*+0(Ó # *A%0A0$C+0=$/4 *2#10.*+*.

S210.* 10 $-; @- 2011C; NOT IN +-%1P$ NULL, + $* +%-"4 .0. EXISTS +-%1P$ TRUE, <$* )%#+-2P$
. )%*$#+*)*(*@1*"6 %-56(7$0$6.

B$* "*@1* )%*2-"*1/$%#%*+0$7 /(-26=>#" )%#"-%*".

?%-2)*(*@#" 6 +0/ -/$7 $0.*& 50)%*/:

-- G;'7 6=,'%, (4&43$' #' 34,.6.)0 / &4& H' ,'#0, -&4
-- .:/')&#$' H.&'6. I0=-J43("
SELECT P1. name AS NAME
FROM Personnel P1
WHERE P1. birthday  NOT IN ( SELECT C1. birthday
Ê                         FROM Celebrities  C1
Ê                         WHERE B1. birthcity  = 'New York' );

L*@1* )%-2)*(*@#$7, <$* 010(*F#<1C& %-56(7$0$ 20/$ 50)%*/ / #/)*(75*+01#-"
)%-2#.0$0 NOT EXISTS:

-- G;'7 6=,'%, (4&43$' #' 34,.6.)0 / &4& H' ,'#0, -&4
-- .:/')&#$' H.&'6. I0=-J43("
SELECT P1. name AS NAME
FROM Personnel P1
WHERE NOT EXISTS ( SELECT *
Ê                 FROM Celebrities  C1
Ê                 WHERE C1. birthcity  = 'New York'
Ê                   AND C1. birthday  = P1. birthday );

!*)6/$#", <$* + V7=-]*%.- +/-F* *2#1 #5+-/$1C& @#$-(7, # -F* 20$0 %*@2-1#4 1-#5+-/$10.
?%# #/)*(75*+01## )%-2#.0$0 EXISTS )*250)%*/ +16$%# 1-F* 1- +C20/$ %-56(7$0$*+, $0. .0.
)%# /%0+1-1## 20$ %*@2-1#4 / NULL %-56(7$0$*" A62-$ UNKNOWN. B$* )%#+-2P$ . $*"6, <$*
%-56(7$0$ )%-2#.0$0 NOT EXISTS A62-$ #/$#1-1 2(4 .0@2*& /$%*.# */1*+1*F* 50)%*/0. : $*
+%-"4 .0. %-56(7$0$*" )%-2#.0$0 NOT IN A62-$ UNKNOWN # 1# *210 /$%*.0 1- A62-$ +C+-2-10.
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70"5.0 55. 70.-"&%$ IN

V0&$# /*$%621#.*+ / #"-10"# ÒPeteÓ, ÒAnnÓ # ÒRogerÓ:

SELECT *
FROM EMPLOYEE
WHERE FIRST_NAME IN ( 'Pete' ,  'Ann' ,  'Roger' );

70"5.0 56. 7("'&(1*@ 60.-"&%$ IN

V0&$# +/- .*")7=$-%C, 2(4 .*$*%C; /6>-/$+6=$ "*2-(# / )%*#5+*2#$-(-"
10<#10=>#"#/4 10 A6.+6 ÒAÓ:

SELECT
Ê model,  speed,  hd
FROM PC
WHERE
Ê model IN ( SELECT model
Ê           FROM product
Ê           WHERE maker STARTING WITH 'A' );

!5. $%&E.:

EXISTS.

SINGULAR

?('$D6#( 1

DSQL, PSQL, ESQL.

!"#$%&'"'

[NOT] SINGULAR (<select_stmt>)

?%-2#.0$ SINGULAR #/)*(756-$ )*250)%*/ + .0<-/$+- 0%F6"-1$0 # *G-1#+0-$ -F* .0.
#/$#11C&, -/(# )*250)%*/ +*5+%0>0-$ *216 # $*(7.* *216 /$%*.6 %-56(7$0$0, + )%*$#+1*"
/(6<0- )%-2#.0$ *G-1#+0-$/4 .0. (*@1C&. M-56(7$0$ )*250)%*/0 "*@-$ /*2-%@0$7
1-/.*(7.* /$*(AG*+, )*/.*(7.6 510<-1#4 1- )%*+-%4=$/4. !011C& )%-2#.0$ "*@-$
)%#1#"0$7 $*(7.* 2+0 510<-1#4: #/$#10 (TRUE) # (*@7 (FALSE).
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70"5.0 57. 70.-"&%$ SINGULAR

V0&$# $-; /*$%621#.*+, 6 .*$*%C; -/$7 $*(7.* *2#1 )%*-.$.

SELECT *
FROM employee
WHERE SINGULAR ( SELECT *
Ê               FROM
Ê                 employee_project  ep
Ê               WHERE
Ê                 ep. emp_no = employee. emp_no)

4.3.5. K$29E6'(%6::,6 )56&9#3(, )$&+3)5$'$%

3+01$*%*" 105C+0-$/4 (*F#<-/.#& *)-%0$*%, 5020=>#& .*(#<-/$+* *AO-.$*+, 2(4 .*$*%C;
2011*- 6$+-%@2-1#- #/$#11*. B$* (*F#<-/.*- .*(#<-/$+*, 0 1- <#/(*+*-; *1* /+45C+0-$
6$+-%@2-1#- / )*(1C" "1*@-/$+*" +*5"*@1C; *AO-.$*+. N0.#- )%-2#.0$C */1*+01C 10
I*%"0(71C; (*F#<-/.#; .+01$#I#.0$*%0; *A>1*/$# # /6>-/$+*+01#4, .*$*%C-
%0/)*510=$/4 I*%"0(71*& (*F#.*&.

: +C%0@-1#4; )*250)%*/*+ .*(#<-/$+-11C- )%-2#.0$C )*5+*(4=$ /%0+1#+0$7 *$2-(71C-
510<-1#4 / %-56(7$0$0"# )*250)%*/*+; #; *A>04 I*%"0:

<value expression> <comparison operator> <quantifier> <subquery>

ALL

?('$D6#( 1

DSQL, PSQL.

!"#$%&'"'

<value> <op> ALL (<select_stmt>)

?%# #/)*(75*+01## .+01$*%0 ALL, )%-2#.0$ 4+(4-$/4 #/$#11C", -/(# .0@2*- 510<-1#-
+CA%011*- )*250)%*/*" 62*+(-$+*%4-$ 6/(*+#= + )%-2#.0$- +1-J1-F* 50)%*/0. 9/(#
)*250)%*/ 1- +*5+%0>0-$ 1# *21*& /$%*.#, $* )%-2#.0$ 0+$*"0$#<-/.# /<#$0-$/4 +-%1C".
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70"5.0 58. 81%#$(0 ALL

:C+-/$# $*(7.* $-; 50.05<#.*+, <7# *G-1.# +CJ-, <-" 6 .0@2*F* 50.05<#.0 + ?0%#@-.

SELECT *
FROM Customers
WHERE rating  > ALL
Ê     ( SELECT rating
Ê      FROM Customers
Ê      WHERE city  = 'Paris' )

!

9/(# )*250)%*/ +*5+%0>0-$ )6/$*- "1*@-/$+*, $* )%-2#.0$ A62-$ #/$#1-1
2(4 .0@2*F* (-+*/$*%*11-F* 510<-1#4, 1-50+#/#"* *$ *)-%0$*%0. B$* "*@-$
)*.050$7/4 /$%011C" # )%*$#+*%-<#+C", )*$*"6 <$* + H$*" /(6<0- .0@2*-
(-+*/$*%*11-- 510<-1#- %0//"0$%#+0-$/4 .0. *21*+%-"-11* A*(7J-,
"-17J-, %0+1*- # 1-%0+1*- (=A*"6 510<-1#= #5 )%0+*F* )*$*.0.

N-" 1- "-1-- H$* 1*%"0(71* /*F(0/6-$/4 / I*%"0(71*& (*F#.*&: -/(#
"1*@-/$+* )6/$*, $* )%-2#.0$ +-%-1 0 %05, $.-. 2(4 .0@2*& /$%*.# +
"1*@-/$+-.

ANY 9 SOME

?('$D6#( 1

DSQL, PSQL.

!"#$%&'"'

<value> <op> {ANY | SOME} (<select_stmt>)

B$# 2+0 .+01$*%0 #2-1$#<1C )* )*+-2-1#=. S<-+#21*, *A0 )%-2/$0+(-1C + /$0120%$- SQL
2(4 +50#"*50"-14-"*F* #/)*(75*+01#4 / G-(7= 6(6<J-1#4 <#$0-"*/$# *)-%0$*%*+. ?%#
#/)*(75*+01## .+01$*%0 ANY #(# SOME, )%-2#.0$ 4+(4-$/4 #/$#11C", -/(# (=A*- #5
510<-1#& +CA%011*- )*250)%*/*" 62*+(-$+*%4-$ 6/(*+#= + )%-2#.0$- +1-J1-F* 50)%*/0.
9/(# )*250)%*/ 1- +*5+%0>0-$ 1# *21*& /$%*.#, $* )%-2#.0$ 0+$*"0$#<-/.# /<#$0-$/4
(*@1C".

Y(0+0 4. SA>#- H(-"-1$C 45C.0
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70"5.0 59. 81%#$(0 ANY

:C+-/$# $*(7.* $-; 50.05<#.*+, <7# *G-1.# +CJ-, <-" 6 .0.*F*-(#A* 50.05<#.0 + M#"-.

SELECT *
FROM Customers
WHERE rating  > ANY
Ê     ( SELECT rating
Ê      FROM Customers
Ê      WHERE city  = 'Rome')
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123%3 5. 4)653($5, $)56&626:9* &3::,C
(DDL)
Data Definition Language (DDL) Ñ 45C. *)#/01#4 2011C;. 8 )*"*>7= H$*F* )*2"1*@-/$+0
45C.0 /*520=$/4, "*2#I#G#%6=$/4 # 620(4=$/4 *AO-.$C A05C 2011C; ($.-. L-$02011C-).

5.1. DATABASE
: 2011*" %052-(- *)#/C+0=$/4 +*)%*/C /*5201#4 A05C 2011C;, )*2.(=<-1#4 .
/6>-/$+6=>-& A05- 2011C;, #5"-1-1#4 /$%6.$6%C I0&(*+, )-%-+*2 A05C 2011C; +
/*/$*41#-, 1-*A;*2#"*- 2(4 A-5*)0/1*F* %-5-%+1*F* .*)#%*+01#4, # *A%0$1* # 620(-1#4
A05C 2011C;.

5.1.1. CREATE DATABASE

G%2#%+.#".

8*5201#- 1*+*& A05C 2011C;.

?('$D6#( 1

DSQL, ESQL

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!"#$%&'"'

CREATE {DATABASE | SCHEMA} <filespec>
Ê [<db_initial_option> [<db_initial_option> ...]]
Ê [<db_config_option> [<db_config_option> ...]]

<db_initial_option> ::=
Ê   USER username
Ê | PASSWORD 'password'
Ê | ROLE rolename
Ê | PAGE_SIZE [=] size
Ê | LENGTH [=] num [PAGE[S]]
Ê | SET NAMES 'charset '

<db_config_option> ::=
Ê   DEFAULT CHARACTER SET default_charset
Ê     [COLLATION collation ]
Ê | <sec_file>
Ê | DIFFERENCE FILE 'diff_file '

<filespec> ::= '[<server_spec>]{ filepath  | db_alias }'

<server_spec> ::=
Ê   host [/ { port  | service }]:
Ê | \\ host \
Ê | <protocol>://[ host [:{ port  | service }]/]

<protocol> ::= inet | inet4 | inet6 | wnet | xnet

<sec_file> ::=
Ê FILE ' filepath '
Ê [LENGTH [=] num [PAGE[S]]
Ê [STARTING [AT [PAGE]] pagenum]

"
30@2C& db_initial_option  # db_config_option  "*@-$ +/$%-<0$7/4 1- A*(--
*21*F* %050, 50 #/.(=<-1#-" sec_file, .*$*%C& "*@-$ +/$%-<0$7/4 1*(7 #(#
A*(-- %05.

9%)3":% 26. 7%0%5.$0* (6.0%$(0% CREATE DATABASE

!.".6#-" ;<)4.()#

filespec 8)-G#I#.0G#4 )-%+#<1*F* I0&(0 A05C 2011C;.

server_spec 8)-G#I#.0G#4 620(P11*F* /-%+-%0. :.(=<0-$ + /-A4 #"4 /-%+-%0 #
)%*$*.*(. V-*A;*2#"0, -/(# A050 2011C; /*520P$/4 10 620(P11*"
/-%+-%-.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!.".6#-" ;<)4.()#

filepath ?*(1C& )6$7 # #"4 I0&(0, +.(=<04 %0/J#%-1#-. Q"4 I0&(0
2*(@1* AC$7 50201* + /**$+-$/$+## /* /)-G#I#.*& #/)*(756-"*&
)(0$I*%"C.

db_alias ?/-+2*1#" (alias) A05C 2011C;, )%#/6$/$+6=>#& + I0&(-
databases.conf

host Q"4 /-%+-%0 #(# IP 02%-/, 10 .*$*%*" /*520P$/4 A050 2011C;.

port V*"-% )*%$0, .*$*%C& /(6J0-$ 620(P11C& /-%+-% ()0%0"-$%
RemoteServicePort I0&(0 firebird.conf ).

service Q"4 /-%+#/0. !*(@1* /*+)020$7 /* 510<-1#-" )0%0"-$%0
RemoteServiceName I0&(0 firebird.conf .

protocol V0#"-1*+01#- )%*$*.*(0.

username Q"4 )*(75*+0$-(4-+(02-(7G0 A05C 2011C;. L*@-$ AC$7 50.(=<-1*
+ *2#10%1C- #(# 2+*&1C- .0+C<.#. 9/(# #"4 )*(75*+0$-(4
50.(=<-1* + 2+*&1C- .0+C<.#, $* *1* <6+/$+#$-(71* . %-F#/$%6.

password ?0%*(7 )*(75*+0$-(4-+(02-(7G0 A05C 2011C;. R6+/$+#$-(71* .
%-F#/$%6.

role Q"4 %*(#, )%0+0 .*$*%*& "*F6$ 6<#$C+0$7/4 )%# /*5201## A05C
2011C;. L*@-$ AC$7 50.(=<-1* + *2#10%1C- #(# 2+*&1C-
.0+C<.#. 9/(# #"4 %*(# 50.(=<-1* + 2+*&1C- .0+C<.#, $* *1*
<6+/$+#$-(71* . %-F#/$%6.

size M05"-% /$%01#GC 2(4 A05C 2011C;. !*)6/$#"C- 510<-1#4 4096,
8192, 16384, 32768. M05"-% /$%01#GC )* 6"*(<01#= 8192.

num L0./#"0(71C& %05"-% )-%+#<1*F* #(# +$*%#<1*F* I0&(0 +
/$%01#G0;.

charset U020P$ 10A*% /#"+*(*+ )*2.(=<-1#4, 2*/$6)1*F* )*/(- 6/)-J1*F*
/*5201#4 A05C 2011C;.

default_charset U020P$ 10A*% /#"+*(*+ )* 6"*(<01#= 2(4 /$%*.*+C; $#)*+ 2011C;.

collation 8*%$#%*+.0 2(4 10A*%0 /#"+*(*+ )* 6"*(<01#=.

sec_file 8)-G#I#.0G#4 +$*%#<1*F* I0&(0.

pagenum V*"-% /$%01#GC, / .*$*%*& 10<#10-$/4 +$*%#<1C& I0&( A05C
2011C;.

diff_file ?6$7 # #"4 2-(7$0 I0&(0.

S)-%0$*% CREATE DATABASE /*520P$ 1*+6= A056 2011C;. :C "*@-$- #/)*(75*+0$7 CREATE
DATABASE #(# CREATE SCHEMA. B$* /#1*1#"C.

E050 2011C; "*@-$ /*/$*4$7 #5 *21*F* #(# 1-/.*(7.#; I0&(*+. ?-%+C&, */1*+1*&, I0&(
105C+0-$/4 )-%+#<1C", */$0(71C- I0&(C[Ñ[+$*%#<1C"#.
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"
: 10/$*4>-- +%-"4 "1*F*I0&(*+C- A05C 2011C; 4+(4=$/4 0$0+#5"*".
L1*F*I0&(*+C- A05C 2011C; #"--$ /"C/( #/)*(75*+0$7 10 /$0%C;
I0&(*+C; /#/$-"0;, + .*$*%C; /6>-/$+6-$ *F%01#<-1#- 10 %05"-% (=A*F*
I0&(0. V0)%#"-%, + FAT32 1-(754 /*520$7 I0&( A*(7J- 4-; F#F0A0&$.

8)-G#I#.0G#4 )-%+#<1*F* I0&(0[Ñ[#"4 I0&(0 A05C 2011C; # -F* %0/J#%-1#- / 6.0501#-"
. 1-"6 )*(1*F* )6$# + /**$+-$/$+## / )%0+#(0"# #/)*(756-"*& *)-%0G#*11*& /#/$-"C.
?%# /*5201## A05C 2011C; I0&( A05C 2011C; 2*(@-1 *$/6$/$+*+0$7. : )%*$#+1*" /(6<0-
A62-$ +C201* /**A>-1#- *A *J#A.- # A050 2011C; 1- A62-$ /*52010. 9/(# )*(1C& )6$7 .
A05- 2011C; 1- 6.0501, $* A050 2011C; A62-$ /*52010 + *21*" #5 /#/$-"1C; .0$0(*F*+. :
.0.*" #"-11* 50+#/#$ *$ *)-%0G#*11*& /#/$-"C.

F')$2J+$%3:96 )'6%&$:9<$% /0

:"-/$* )*(1*F* )6$# . )-%+#<1*"6 I0&(6 A05C "*@1* #/)*(75*+0$7 )/-+2*1#"C (aliases).
?/-+2*1#"C *)#/C+0=$/4 + I0&(- databases.conf  + I*%"0$-:

alias  = filepath

"
?*"#"* 6.0501#4 )/-+2*1#"*+ 2(4 A05C 2011C; + H$*" I0&(- "*@1* 5020$7
)0%0"-$%C 6%*+14 A05C 2011C; 2(4 .0@2*& *)#/C+0-"*& A05C 2011C;. B$#
)0%0"-$%C 5020=$/4 + I#F6%1C; /.*A.0; /%056 )*/(- *AO4+(-1#4
)/-+2*1#"0.

-$+&3:96 /0 :3 "&32X::$< '65%656

?%# /*5201## A05C 2011C; 10 620(P11*" /-%+-%- 1-*A;*2#"* 6.050$7 /)-G#I#.0G#=
620(P11*F* /-%+-%0. 8)-G#I#.0G#4 620(P11*F* /-%+-%0 50+#/#$ *$ #/)*(756-"*F*
)%*$*.*(0.

9/(# +C )%# /*5201## A05C 2011C; #/)*(756-$- )%*$*.*( TCP/IP, $* /)-G#I#.0G#4
)-%+#<1*F* I0&(0 2*(@10 +CF(42-$7 /(-26=>#" *A%05*":

host [/{ port  | service }]:{ filepath  | db_alias }

9/(# +C )%# /*5201## A05C 2011C; #/)*(756-$- )%*$*.*( )*2 105+01#-" #"-1*+011C-
.010(C (Name Pipes), $* /)-G#I#.0G#4 )-%+#<1*F* I0&(0 2*(@10 +CF(42-$7 /(-26=>#"
*A%05*".

\\ host \{ filepath  | db_alias }

86>-/$+6-$ $0.@- 61#I#G#%*+011C& URL-)*2*A1C& /#1$0./#/ /)-G#I#.0G## 620(P11*F*
/-%+-%0. : H$*" /#1$0./#/- )-%+C" )0%0"-$%*" 6.05C+0-$/4 10#"-1*+01#- )%*$*.*(0,
20(-- 6.05C+0-$/4 #"4 /-%+-%0 #(# IP 02%-/, 1*"-% )*%$0 # )6$7 . )-%+#<1*"6 I0&(6 A05C
2011C; #(# )/-+2*1#". : .0<-/$+- )%*$*.*(0 "*@1* 6.050$7 /(-26=>#- 510<-1#4:
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INET

TCP/IP (/10<0(0 )%*A6-$ )*2.(=<#$7/4 )* )%*$*.*(6 TCP/IP v6, -/(# 1- )*(6<#(*/7, $*
TCP/IP v4);

INET4

TCP/IP v4;

INET6

TCP/IP v6;

WNET

)%*$*.*( #"-1*+011C; .010(*+ (Named Pipes);

XNET

(*.0(71C& )%*$*.*(.

<protocol>://[ host [:{ port  | service }]/]{ filepath  | db_alias }

R6$@*+3(62J:,6 )353<6(5, CREATE DATABASE

USER ) PASSWORD

V-*A450$-(71C- )%-2(*@-1#4 USER # PASSWORD 5020=$, /**$+-$/$+-11*, #"4 # )0%*(7
)*(75*+0$-(4 )%#/6$/$+6=>-F* + A05- 2011C; A-5*)0/1*/$# ( security4.fdb  #(# $*&, <$*
6.05010 + )0%0"-$%- SecurityDatabase ). ?*(75*+0$-(4 # )0%*(7 "*@1* 1- 6.05C+0$7, -/(#
6/$01*+(-1C )-%-"-11C- *.%6@-1#4 ISC_USER # ISC_PASSWORD. ?*(75*+0$-(7, 6.05011C&
)%# /*5201## A05C 2011C;, A62-$ -P +(02-(7G-".

ROLE

V-*A450$-(71*- )%-2(*@-1#- ROLE 5020P$ #"4 %*(# (*AC<1* H$* RDB$ADMIN), )%0+0 .*$*%*&
A626$ 6<#$C+0$7/4 )%# /*5201## A05C 2011C;. M*(7 2*(@10 AC$7 10510<-10
)*(75*+0$-(= + /**$+-$/$+6=>-& A05- 2011C; A-5*)0/1*/$#.

PAGE_SIZE

V-*A450$-(71*- )%-2(*@-1#- PAGE_SIZE 5020P$ %05"-% /$%01#GC A05C 2011C;. B$*$
%05"-% A62-$ 6/$01*+(-1 2(4 )-%+#<1*F* I0&(0 # +/-; +$*%#<1C; I0&(*+ A05C 2011C;.
?%# ++*2- %05"-%0 /$%01#GC E! "-17J-F*, <-" 4096, *1 A62-$ 0+$*"0$#<-/.# #5"-1P1 10
4096. !%6F#- <#/(0 (1- %0+1C- 4096, 8192, 16384 #(# 32768) A626$ #5"-1-1C 10 A(#@0&J--
"-17J-- #5 )*22-%@#+0-"C; 510<-1#&. 9/(# %05"-% /$%01#GC A05C 2011C; 1- 6.0501,
$* )* 6"*(<01#= )%#1#"0-$/4 510<-1#- 8192.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)

134



!

Q&%,=# (# 8(.3)- %G3=#

E*(7J#- %05"-%C /$%01#GC "*F6$ +"-/$#$7 A*(7J- 50)#/-& 10 *21*&
/$%01#G-, #"-$7 A*(-- J#%*.#- #12-./C # A*(7J- #12-./*+, 1* *1# $0.@-
A626$ $%0$#$7 A*(7J- "-/$0 2(4 BLOB (/%0+1#$- )*$%0<-11*- +)6/$6=
)%*/$%01/$+* BLOB %05"-%*" 3 3E 10 /$%01#G- %05"-%*" 4096 # $0.*F* @-
BLOB 10 32768: +/- 1 3E )%*$#+ +/- 29 3E). 3%*"- $*F*, )%# A*(7J*" %05"-%-
/$%01#GC 6+-(#<#+0-$/4 .*1.6%-1G#4 50 *216 # $6 @- /$%01#G6 2011C;,
)*/.*(7.6 10 1-P +"->0-$/4 A*(7J- 50)#/-&, .*$*%C& "*F(# AC
%0/)*(0F0$7/4 10 %051C; /$%01#G0;.

LENGTH

V-*A450$-(71*- )%-2(*@-1#- LENGTH 5020P$ "0./#"0(71C& %05"-% )-%+#<1*F* #(#
+$*%#<1*F* I0&(0 A05C 2011C; + /$%01#G0;. ?%# /*5201## A05C 2011C; -P )-%+#<1C&
#(# +$*%#<1C& I0&( A626$ 501#"0$7 "#1#"0(71* 1-*A;*2#"*- .*(#<-/$+* /$%01#G 2(4
;%01-1#4 /#/$-"1C; 2011C;, 1- 50+#/#"* *$ +-(#<#1C, 6/$01*+(-11*& + )%-2(*@-1##
LENGHT. !(4 -2#1/$+-11*F* #(# )*/(-21-F* (+ "1*F*I0&(*+*& A05- 2011C;) I0&(0
510<-1#- LENGTH 1#.0. 1- +(#4-$ 10 -F* %05"-%. '0&( A62-$ 0+$*"0$#<-/.# 6+-(#<#+0$7
/+*& %05"-% )* "-%- 1-*A;*2#"*/$#.

SET NAMES

V-*A450$-(71*- )%-2(*@-1#- SET NAMES 5020P$ 10A*% /#"+*(*+ )*2.(=<-1#4, 2*/$6)1*F*
)*/(- 6/)-J1*F* /*5201#4 A05C 2011C;. ?* 6"*(<01#= #/)*(756-$/4 10A*% /#"+*(*+
NONE.

DEFAULT CHARACTER SET

V-*A450$-(71*- )%-2(*@-1#- DEFAULT CHARACTER SET 5020P$ 10A*% /#"+*(*+ )* 6"*(<01#=
2(4 /$%*.*+C; $#)*+ 2011C;. V0A*%C /#"+*(*+ )%#"-14=$/4 2(4 $#)*+ CHAR, VARCHAR #
BLOB. ?* 6"*(<01#= #/)*(756-$/4 10A*% /#"+*(*+ NONE. !(4 10A*%0 /#"+*(*+ )*
6"*(<01#= "*@1* $0.@- 6.050$7 /*%$#%*+.6 )* 6"*(<01#= ( COLLATION). : H$*" /(6<0-
/*%$#%*+.0 /$01-$ 6"0(<#+0-"*& 2(4 10A*%0 /#"+*(*+ )* 6"*(<01#= ($.-. 2(4 +/-& E! 50
#/.(=<-1#-" /(6<0-+ #/)*(75*+01#4 2%6F#; 10A*%*+ /#"+*(*+).

STARTING AT

?%-2(*@-1#- STARTING AT 5020P$ 1*"-% /$%01#GC A05C 2011C;, / .*$*%*& 2*(@-1
10<#10$7/4 /(-26=>#& I0&( A05C 2011C;. 3*F20 )%-2C26>#& I0&( A62-$ )*(1*/$7=
50)*(1-1 2011C"# + /**$+-$/$+## / 502011C" 1*"-%*" /$%01#GC, /#/$-"0 10<1P$
)*"->0$7 +1*+7 2*A0+(4-"C- 2011C- + /(-26=>#& I0&( A05C 2011C;.

DIFFERENCE FILE

V-*A450$-(71*- )%-2(*@-1#- DIFFERENCE FILE 5020P$ )6$7 # #"4 2-(7$0 I0&(0, + .*$*%C&
A626$ 50)#/C+0$7/4 #5"-1-1#4, +1-/P11C- + E! )*/(- )-%-+*20 -P + %-@#" ÒA-5*)0/1*F*
.*)#%*+01#4Ó (Òcopy-safeÓ) )6$P" +C)*(1-1#4 .*"012C ALTER DATABASE BEGIN BACKUP.
?*(1*- *)#/01#- 2011*F* )0%0"-$%0 /". + ALTER DATABASE.

09326#( @3+, &3::,C

?* 6"*(<01#= A050 2011C; /*520P$/4 + 3 2#0(-.$-. !(4 $*F* <$*AC A050 2011C; AC(0

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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/*52010 + 16@1*" +0" 2#0(-.$- SQL, /(-26-$ )-%-2 +C)*(1-1#-" *)-%0$*%0 /*5201#4 A05C
2011C; 5020$7 16@1C& 2#0(-.$, +C)*(1#+ *)-%0$*% SET SQL DIALECT.

K($ <$86( '$+&3(J @3+" &3::,C?

:C)*(1#$7 *)-%0$*% CREATE DATABASE "*F6$:

¥ ,2"#1#/$%0$*%C ;

¥ ?*(75*+0$-(# / )%#+#(-F#-& CREATE DATABASE.

>59<65,

70"5.0 60. !(2-%#". )%2* -%##*, 1 (6.0%:"(##(@ '"'$.5. Windows

8*5201#- A05C 2011C; + *)-%0G#*11*& /#/$-"- Windows %0/)*(*@-11*& 10 2#/.- D /
%05"-%*" /$%01#GC 8192. :(02-(7G-" A05C 2011C; A62-$ )*(75*+0$-(7 wizard. E050
2011C; A62-$ + 1 2#0(-.$-, # #/)*(75*+0$7 10A*% /#"+*(*+ )* 6"*(<01#= WIN1251.

SET SQL DIALECT 1;
CREATE DATABASE 'D: \t est.fdb'
USER wizard PASSWORD 'player'  ROLE RDB$ADMIN
DEFAULT CHARACTER SET WIN1251;

70"5.0 61. !(2-%#". )%2* -%##*, 1 (6.0%:"(##(@ '"'$.5. Linux

8*5201#- A05C 2011C; + *)-%0G#*11*& /#/$-"- Linux / %05"-%*" /$%01#GC 4096.
:(02-(7G-" A05C 2011C; A62-$ )*(75*+0$-(7 wizard. E050 2011C; A62-$ + 3 2#0(-.$-, #
#/)*(75*+0$7 10A*% /#"+*(*+ )* 6"*(<01#= UTF8 / 6"0(<#+0-"*& /*%$#%*+.*&
UNICODE_CI_AI.

CREATE DATABASE '/home/firebird/test.fdb'
USER "wizard"  PASSWORD 'player'  ROLE 'RDB$ADMIN'
PAGE_SIZE = 4096
DEFAULT CHARACTER SET UTF8 COLLATION UNICODE_CI_AI;

!
: 2011*" /(6<0- )%# /*5201## A05C 2011C; A62-$ 6<#$C+0$7/4 %-F#/$%
/#"+*(*+ 2(4 #"-1# )*(75*+0$-(4, )*$*"6 <$* *1* 6.0501* + 2+*&1C;
.0+C<.0;.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 62. !(2-%#". )%2* -%##*, #% D-%3J##(5 '.01.0.

8*5201#- A05C 2011C; 10 620(P11*" /-%+-%- baseserver %0/)*(*@-11*" )* )6$#, 10
.*$*%C& //C(0-$/4 )/-+2*1#" test, *)#/011C& + I0&(- databases.conf . Q/)*(756-$/4
)%*$*.*( TCP. :(02-(7G-" A05C 2011C; A62-$ )*(75*+0$-(7 wizard.

CREATE DATABASE 'baseserver:test'
USER wizard PASSWORD 'player'  ROLE RDB$ADMIN
DEFAULT CHARACTER SET UTF8;

N* @- /0"*- / #/)*(75*+01#-" 61#I#G#%*+011*F* URL-)*2*A1*F* /#1$0./#/0 50201#4
/)-G#I#.0G## 620(P11*F* /-%+-%0.

CREATE DATABASE 'inet://baseserver:3050/test'
USER wizard PASSWORD 'player'  ROLE RDB$ADMIN
DEFAULT CHARACTER SET UTF8;

#(#

CREATE DATABASE 'inet://baseserver:gds_db/test'
USER wizard PASSWORD 'player'  ROLE RDB$ADMIN
DEFAULT CHARACTER SET UTF8;

?%# #/)*(75*+01## 2*"-11C; #"P1 "*@-$ AC$7 )*(-51* 6.050$7 .0.*& #"-11* #5
)%*$*.*(*+ IP v4 #(# IP v6 +C ;*$#$- #/)*(75*+0$7.

CREATE DATABASE 'inet4://baseserver/test'
USER wizard PASSWORD 'player'  ROLE RDB$ADMIN
DEFAULT CHARACTER SET UTF8;

#(#

CREATE DATABASE 'inet6://baseserver/test'
USER wizard PASSWORD 'player'  ROLE RDB$ADMIN
DEFAULT CHARACTER SET UTF8;

8*5201#- A05C 2011C; / 6.0501#-" IP 02%-/0 (IPv4) +"-/$* 6.0501#4 #"-1# /-%+-%0.

CREATE DATABASE '127:0:0:1:test'
USER wizard PASSWORD 'player'  ROLE RDB$ADMIN
DEFAULT CHARACTER SET UTF8;

8*5201#- A05C 2011C; / 6.0501#-" IP 02%-/0 (IPv6) +"-/$* 6.0501#4 #"-1# /-%+-%0.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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CREATE DATABASE '[::1]:test'
USER wizard PASSWORD 'player'  ROLE RDB$ADMIN
DEFAULT CHARACTER SET UTF8;

70"5.0 63. !(2-%#". 5#(A(/%@3(1(@ )%2* -%##*,

8*5201#- A05C 2011C; + 3 2#0(-.$- / 10A*%*" /#"+*(*+ )* 6"*(<01#= UTF8.
?-%+#<1C& I0&( A62-$ /*2-%@0$7 10000 /$%01#G / %05"-%*" /$%01#GC 8192. 30. $*(7.*
+ )%*G-//- %0A*$C / A05*& 2011C; )-%+#<1C& I0&( A62-$ 50)*(1-1, 8DE! A62-$
)*"->0$7 1*+C- 2011C- +* +$*%#<1C& I0&( test.fdb2 . ,10(*F#<1C- 2-&/$+#4 A626$
)%*#/;*2#$7 # /* +$*%C" +$*%#<1C" I0&(*". M05"-% )*/(-21-F* I0&(0 A62-$
6+-(#<#+0$7/4 2* $-; )*%, )*.0 H$* )*5+*(4-$ #/)*(756-"04 *)-%0G#*1104 /#/$-"0 #(#
)*.0 1- A62-$ #/<-%)010 )0"4$7 10 +1-J1-" 1*/#$-(-.

SET SQL DIALECT 3;
CREATE DATABASE 'baseserver:D: \t est.fdb'
USER wizard PASSWORD 'player'  ROLE 'RDB$ADMIN'
PAGE_SIZE = 8192
DEFAULT CHARACTER SET UTF8
FILE 'D: \t est.fdb2'
STARTING AT PAGE 10001
FILE 'D: \t est.fdb3'
STARTING AT PAGE 20001;

70"5.0 64. !(2-%#". 5#(A(/%@3(1(@ )%2* -%##*, 2

8*5201#- A05C 2011C; + 3 2#0(-.$- / 10A*%*" /#"+*(*+ )* 6"*(<01#= UTF8.
?-%+#<1C& I0&( A62-$ /*2-%@0$7 10000 /$%01#G / %05"-%*" /$%01#GC 8192. 30. $*(7.*
+ )%*G-//- %0A*$C / A05*& 2011C; )-%+#<1C& I0&( A62-$ 50)*(1-1, 8DE! A62-$
)*"->0$7 1*+C- 2011C- +* +$*%#<1C& I0&( test.fdb2 . ,10(*F#<1C- 2-&/$+#4 A626$
)%*#/;*2#$7 # /* +$*%C" +$*%#<1C" I0&(*".

SET SQL DIALECT 3;
CREATE DATABASE 'baseserver:D: \t est.fdb'
USER wizard PASSWORD 'player'  ROLE 'RDB$ADMIN'
PAGE_SIZE = 8192
LENGTH 10000 PAGES
DEFAULT CHARACTER SET UTF8
FILE 'D: \t est.fdb2'
FILE 'D: \t est.fdb3'
STARTING AT PAGE 20001;

!5. $%&E.:

ALTER DATABASE, DROP DATABASE.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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5.1.2. ALTER DATABASE

G%2#%+.#".

Q5"-1-1#- /$%6.$6%C I0&(*+ A05C 2011C;, )-%-.(=<-1#- -P + /*/$*41#- ÒA-5*)0/1*- 2(4
.*)#%*+01#4Ó #(# #5"-1-1#- 1-.*$*%C; /+*&/$+ A05C 2011C;.

?('$D6#( 1

DSQL, ESQL

!"#$%&'"'

ALTER {DATABASE | SCHEMA}
Ê   {<add_sec_clause> [<add_sec_clausee> ...]}
Ê | {ADD DIFFERENCE FILE 'diff_file ' | DROP DIFFERENCE FILE}
Ê | {{BEGIN | END} BACKUP}
Ê | {SET DEFAULT CHARACTER SET charset }
Ê | {SET DEFAULT SQL SECURITY {DEFINER | INVOKER}}
Ê | {SET LINGER TO linger_duration  | DROP LINGER}
Ê | {ENCRYPT WITH plugin_name [KEY key_name] | DECRYPT}
Ê | {ENABLE | DISABLE} PUBLICATION
Ê | INCLUDE {TABLE <table_list> | ALL} TO PUBLICATION
Ê | EXCLUDE {TABLE <table_list> | ALL} FROM PUBLICATION

<add_sec_clause> ::= ADD <sec_file> [<sec_file> ...]

<sec_file> ::=
Ê FILE ' filepath '
Ê [STARTING [AT [PAGE]] pagenum]
Ê [LENGTH [=] num [PAGE[S]]

<table_list> ::= tablename [, tablename ...]

9%)3":% 27. 7%0%5.$0* (6.0%$(0% ALTER DATABASE

!.".6#-" ;<)4.()#

add_sec_clause Q1/$%6.G#4 2(4 2*A0+(-1#4 +$*%#<1*F* I0&(0 A05C 2011C;.

sec_file 8)-G#I#.0G#4 +$*%#<1*F* I0&(0.

filepath ?*(1C& )6$7 # #"4 2-(7$0 I0&(0 #(# +$*%#<1*F* I0&(0 A05C
2011C;.

pagenum V*"-% /$%01#GC, / .*$*%*& 10<#10-$/4 +$*%#<1C& I0&( A05C
2011C;.

num L0./#"0(71C& %05"-% +$*%#<1*F* I0&(0 + /$%01#G0;.

diff_file ?6$7 # #"4 2-(7$0 I0&(0.

charset V*+C& 10A*% /#"+*(*+ )* 6"*(<01#= 2(4 A05C 2011C;.

linger_duration U02-%@.0 + /-.6120;.

plugin_name Q"4 )(0F#10 J#I%*+01#4.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!.".6#-" ;<)4.()#

key_name Q"4 .(=<0 J#I%*+01#4.

table_list 8)#/*. $0A(#G, .*$*%C- 1-*A;*2#" %05%-J#$7 #(# 50)%-$#$7 2(4
)6A(#.0G## (%-)(#.0G##).

tablename Q"4 $0A(#GC.

S)-%0$*% ALTER DATABASE #5"-14-$ /$%6.$6%6 I0&(*+ A05C 2011C; #(# )-%-.(=<0-$ -P +
/*/$*41#- ÒA-5*)0/1*- 2(4 .*)#%*+01#4Ó.

0$@3%26:96 %($59E:$?$ G3;23

?%-2(*@-1#- ADD FILE 2*A0+(4-$ . A05- 2011C; +$*%#<1C& I0&(. !(4 +$*%#<1*F* I0&(0
1-*A;*2#"* 6.05C+0$7 )*(1C& )6$7 . I0&(6 # #"4 +$*%#<1*F* I0&(0. S)#/01#-
+$*%#<1*F* I0&(0 010(*F#<1* $*"6, <$* *)#/01* + *)-%0$*%- CREATE DATABASE.

70"5.0 65. ?()%13.#". 1$(0"+#(A( /%@3% 1 )%2D -%##*,

30. $*(7.* + )%-2C26>-" )-%+#<1*" #(# +$*%#<1C; I0&(0; A62-$ 50)*(1-1* 30000
/$%01#G, 8DE! A62-$ )*"->0$7 2011C- +* +$*%#<1C& I0&( test4.fdb .

ALTER DATABASE
ADD FILE 'D: \t est.fdb4'
STARTING PAGE 30001;

F+<6:6:96 )"(9 9 9<6:9 &62J(3 G3;23

?%-2(*@-1#- ADD DIFFERENCE FILE 5020P$ )6$7 # #"4 2-(7$0 I0&(0, + .*$*%C& A626$
50)#/C+0$7/4 #5"-1-1#4, +1-/P11C- + A056 2011C; )*/(- )-%-+*20 -P + %-@#" ÒA-5*)0/1*F*
.*)#%*+01#4Ó (Òcopy-safeÓ). B$*$ *)-%0$*% + 2-&/$+#$-(71*/$# 1- 2*A0+(4-$ I0&(0. S1
)%*/$* )-%-*)%-2-(4-$ 6"0(<#+0-"C- #"4 # )6$7 I0&(0 2-(7$C. !(4 #5"-1-1#4
/6>-/$+6=>#; 6/$01*+*. 1-*A;*2#"* /10<0(0 620(#$7 %01-- 6.05011*- *)#/01#- I0&(0
2-(7$C / )*"*>7= *)-%0$*%0 DROP DIFFERENCE FILE, 0 50$-" 5020$7 1*+*- *)#/01#- I0&(0
2-(7$C. 9/(# 1- )-%-*)%-2-(4$7 )6$7 # #"4 I0&(0 2-(7$C, $* *1 A62-$ #"-$7 $*$ @- )6$7 #
#"4, <$* # E!, 1* / %0/J#%-1#-" .delta .

"
?%# 50201## *$1*/#$-(71*F* )6$# #(# $*(7.* #"-1# I0&(0 2-(7$C *1 A62-$
/*520+0$7/4 + $-.6>-" .0$0(*F- /-%+-%0. !(4 *)-%0G#*11C; /#/$-"
Windows H$* /#/$-"1C& .0$0(*F.

?%-2(*@-1#- DROP DIFFERENCE FILE 620(4-$ *)#/01#- ()6$7 # #"4) I0&(0 2-(7$C, 502011*-
%01-- .*"012*& ADD DIFFERENCE FILE. V0 /0"*" 2-(- )%# +C)*(1-1## H$*F* *)-%0$*%0 I0&(
1- 620(4-$/4. S1 620(4-$ )6$7 # #"4 I0&(0 2-(7$C # )%# )*/(-26=>-" )-%-+*2- E! +
%-@#" ÒA-5*)0/1*F* .*)#%*+01#4Ó A626$ #/)*(75*+01C 510<-1#4 )* 6"*(<01#= ($.-. $*$ @-
)6$7 # #"4, <$* # 6 I0&(0 E!, 1* / %0/J#%-1#-" .delta ).

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 66. O'$%#(1&% 6D$" " "5.#" /%@3% -.3=$*

ALTER DATABASE
ADD DIFFERENCE FILE 'D: \t est.diff' ;

70"5.0 67. O-%3.#". (6"'%#". /%@3% -.3=$*

ALTER DATABASE
DROP DIFFERENCE FILE;

>656%$& @3+, &3::,C % 5689< Ò@6+$)3':$?$ #$)95$%3:9*Ó

?%-2(*@-1#- BEGIN BACKUP )%-210510<-1* 2(4 )-%-+*20 A05C 2011C; + %-@#" ÒA-5*)0/1*F*
.*)#%*+01#4Ó (Òcopy-safeÓ). B$*$ *)-%0$*% Ò50"*%0@#+0-$Ó */1*+1*& I0&( A05C 2011C;, <$*
)*5+*(4-$ A-5*)0/1* 2-(0$7 %-5-%+16= .*)#= /%-2/$+0"# I0&(*+*& /#/$-"C, 20@- -/(#
)*(75*+0$-(# )*2.(=<-1C # +C)*(14=$ *)-%0G## / 2011C"#. ?%# H$*" +/- #5"-1-1#4,
+1*/#"C- )*(75*+0$-(4"# + A056 2011C;, A626$ 50)#/01C + *$2-(71C& I0&(, $0.
105C+0-"C& 2-(7$0 I0&( ( delta file ).

" S)-%0$*% BEGIN BACKUP, 1-/"*$%4 10 /#1$0./#/, 1- 10<#10-$ %-5-%+1*-
.*)#%*+01#- A05C 2011C;, 0 (#J7 /*520P$ 6/(*+#4 2(4 -F* */6>-/$+(-1#4.

?%-2(*@-1#- END BACKUP )%-210510<-1* 2(4 )-%-+*20 A05C 2011C; #5 %-@#"0 ÒA-5*)0/1*F*
.*)#%*+01#4Ó (Òcopy-safeÓ) + %-@#" 1*%"0(71*F* I61.G#*1#%*+01#4. B$*$ *)-%0$*%
*AO-2#14-$ I0&( 2-(7$C / */1*+1C" I0&(*" A05C 2011C; # +*//$010+(#+0-$ 1*%"0(71*-
/*/$*41#- %0A*$C, $0.#" *A%05*", 50.%C+04 +*5"*@1*/$7 /*5201#4 A-5*)0/1C; %-5-%+1C;
.*)#& /%-2/$+0"# I0&(*+*& /#/$-"C. (?%# H$*" A-5*)0/1*- %-5-%+1*- .*)#%*+01#- /
)*"*>7= 6$#(#$C gbak */$0P$/4 2*/$6)1C").

70"5.0 68. 7.0.1(- )%2* -%##*, 1 0.E"5 Ò).2(6%'#(A( &(6"0(1%#"4Ó

ALTER DATABASE
BEGIN BACKUP;

70"5.0 69. M(210%I.#". )%2* -%##*, 1 0.E"5 #(05%3=#(A( /D#&:"(#"0(1%#"4 "2 0.E"5%
Ò).2(6%'#(A( &(6"0(1%#"4Ó

ALTER DATABASE
END BACKUP;

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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F+<6:6:96 :3@$53 '9<%$2$% )$ "<$2E3:9D

?%-2(*@-1#- SET DEFAULT CHARACTER SET #5"-14-$ 10A*% /#"+*(*+ )* 6"*(<01#= 2(4 A05C
2011C;. B$* #5"-1-1#- 1- 50$%0F#+0-$ /6>-/$+6=>#- 2011C-. V*+C& 10A*% /#"+*(*+ )*
6"*(<01#= A62-$ #/)*(75*+0$7/4 $*(7.* + )*/(-26=>#; DDL .*"0120;, .%*"- $*F* 2(4 1#;
A62-$ #/)*(75*+0$7/4 /*%$#%*+.0 )* 6"*(<01#= 2(4 1*+*F* 10A*%0 /#"+*(*+.

70"5.0 70. <25.#.#". #%)(0% '"51(3(1 6( D5(3+%#"N -34 )%2* -%##*,

ALTER DATABASE SET DEFAULT CHARACTER SET WIN1251;

F+<6:6:96 )59%926?9; %,)$2:6:9* )$ "<$2E3:9D

V0<#104 / Firebird 4.0 )*4+#(0/7 +*5"*@1*/$7 6.05C+0$7 *AO-.$0" "-$02011C; / .0.#"#
)%#+#(-F#4"# *1# A626$ +C)*(14$7/4: +C5C+0=>-F* #(# *)%-2-(4=>-F* )*(75*+0$-(4.
!(4 H$*F* #/)*(756-$/4 )%-2(*@-1#- SQL SECURITY, .*$*%*- "*@1* 6.050$7 2(4 $0A(#GC,
$%#FF-%0, )%*G-26%C, I61.G## #(# )0.-$0. 9/(# +CA%010 *)G#4 INVOKER, $* *AO-.$
"-$02011C; A62-$ +C)*(14$7/4 / )%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4. 9/(# +CA%010
*)G#4 DEFINER, $* *AO-.$ "-$02011C; A62-$ +C)*(14$7/4 / )%#+#(-F#4"# *)%-2-(4=>-F*
)*(75*+0$-(4 (+(02-(7G0). 9/(# )%# /*5201## PSQL "*26(4 #(# $0A(#GC )%-2(*@-1#- SQL
SECURITY 1- 50201*, $* )* 6"*(<01#= #/)*(756-$/4 *)G#4 INVOKER.

?%-2(*@-1#- SET DEFAULT SQL SECURITY #5"-14-$ )%#+#(-F## +C)*(1-1#4 / .*$*%C" )*
6"*(<01#= +C)*(14=$/4 PSQL "*26(# (;%01#"C- )%*G-26%C, I61.G## # )0.-$C).

70"5.0 71. <25.#.#". 60"1"3.A"@ 1*6(3#.#"4 6( D5(3+%#"N

?*/(- +C)*(1-1#4 2011*F* *)-%0$*%0 PSQL "*26(# )* 6"*(<01#= A626$ +C)*(14$7/4 /
*)G#-& SQL SECURITY DEFINER

ALTER DATABASE SET DEFAULT SQL SECURITY DEFINER;

LINGER

?%-2(*@-1#- SET LINGER )*5+*(4-$ 6/$01*+#$7 502-%@.6 50.%C$#4 A05C 2011C;. B$*$
"-;01#5" )*5+*(4-$ Firebird + %-@#"- SuperServer, /*;%014$7 A056 2011C; + *$.%C$*"
/*/$*41## + $-<-1#- 1-.*$*%*F* +%-"-1# )*/(- $*F* .0. )*/(-21#- /*-2#1-1#- 50.%C$*, $.-.
#"-$7 "-;01#5" 502-%@.# 50.%C$#4 A05C 2011C;. B$* "*@-$ )*"*<7 6(6<J#$7
)%*#5+*2#$-(71*/$7 # 6"-17J#$7 #52-%@.# + /(6<04;, .*F20 A050 2011C; <0/$*
*$.%C+0-$/4 # 50.%C+0-$/4, /*;%0144 )%# H$*" %-/6%/C Ò%05*F%-$C"#Ó 2* /(-26=>-F*
*$.%C$#4.

! N0.*& %-@#" "*@-$ AC$7 )*(-5-1 2(4 Web )%#(*@-1#&, + .*$*%C; .*11-.$
. A05- *AC<1* Ò@#+P$Ó *<-17 .*%*$.*- +%-"4.

?%-2(*@-1#- DROP LINGER 620(4-$ 502-%@.6 # +*5+%0>0-$ A056 2011C; . 1*%"0(71*"6

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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/*/$*41#= (A-5 502-%@.#). B$0 .*"0120 H.+#+0(-1$10 6/$01*+.# 502-%@.# + 0.

!

D20(-1#- LINGER 1- /0"*- (6<J-- %-J-1#- 2(4 +%-"-11*& 1-*A;*2#"*/$#
-F* *$.(=<-1#4 2(4 1-.*$*%C; %05*+C; 2-&/$+#&, $%-A6=>#;
)%#162#$-(71*F* 50+-%J-1#4 %0A*$C /-%+-%0. D$#(#$0 gfix  $-)-%7 #"--$
)-%-.(=<0$-(7 -NoLinger , .*$*%C& /%056 50.%*-$ 6.050116= A056 2011C;,
)*/(- $*F* .0. )*/(-21-F* /*-2#1-1#4 1- /$0(*, 1-50+#/#"* *$ 6/$01*+*.
LINGER + A05- 2011C;. D/$01*+.0 LINGER A62-$ /*;%01-10 # 1*%"0(71*
*$%0A*$0-$ + /(-26=>#& %05.

3%*"- $*F*, *21*%05*+*- )-%-*)%-2-(-1#- 2*/$6)1* $0.@- <-%-5 /-%+#/C
API, / #/)*(75*+01#-" $-F0 isc_spb_prp_nolinger, 10)%#"-% (+ $0.*& /$%*.-):

fbsvcmgr host:service_mgr user sysdba password xxx
action_properties dbname employee prp_nolinger

70"5.0 72. O'$%#(1&% 2%-.0E&" 1 30 '.&D#-

ALTER DATABASE SET LINGER 30;

70"5.0 73. O-%3.#". 2%-.0E&"

ALTER DATABASE DROP LINGER;

#(#

ALTER DATABASE SET LINGER 0;

N9G5$%3:96 @3+, &3::,C

S)-%0$*% ALTER DATABASE / )%-2(*@-1#-" ENCRYPT WITH J#I%6-$ A056 2011C; / )*"*>7=
6.05011*F* )(0F#10 J#I%*+01#4. Z#I%*+01#- 10<#10-$/4 /%056 )*/(- H$*F* *)-%0$*%0 #
A62-$ +C)*(14$7/4 + I*1*+*" %-@#"-. V*%"0(7104 %0A*$0 / A050"# 2011C; 1- 10%6J0-$/4
+* +%-"4 J#I%*+01#4.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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"

?%*G-// J#I%*+01#4 "*@-$ AC$7 )%*.*1$%*(#%*+01 / )*"*>7= )*(4
MON$CRYPT_PAGE + )/-+2*-$0A(#G- MON$DATABASE #(# )%*/"*$%-1 10 /$%01#G-
50F*(*+.0 A05C 2011C; / )*"*>7= gstat -e .

gstat Ðh $0.@- A62-$ )%-2*/$0+(4$7 *F%01#<-116= #1I*%"0G#= * /*/$*41##
J#I%*+01#4.

V0)%#"-%, /(-26=>#& 50)%*/

select  MON$CRYPT_PAGE *  100 /  MON$PAGES from MON$DATABASE

A62-$ *$*A%0@0$7 )%*G-1$ 50+-%J-1#4 )%*G-//0 J#I%*+01#4.

V-*A450$-(71*- )%-2(*@-1#- KEY )*5+*(4-$ )-%-20$7 #"4 .(=<0 2(4 )(0F#10 J#I%*+01#4.
R$* 2-(0$7 / H$#" #"-1-" .(=<0 %-J0-$ )(0F#1.

S)-%0$*% ALTER DATABASE / )%-2(*@-1#-" DECRYPT 2-J#I%6-$ A056 2011C;.

70"5.0 74. Q"/0(1%#". )%2* -%##*,

ALTER DATABASE ENCRYPT WITH DbCrypt;

70"5.0 75. ?.>"/0(1%#". )%2* -%##*,

ALTER DATABASE DECRYPT;

.)53%26:96 56)29#3I96;

S)-%0$*% ALTER DATABASE / )%-2(*@-1#-" ENABLE PUBLICATION +.(=<0-$ %-)(#.0G#= A05C
2011C;.

ALTER DATABASE ENABLE PUBLICATION

!(4 *$.(=<-1#4 %-)(#.0G## A05C 2011C; +C)*(1#$- *)-%0$*%

ALTER DATABASE DISABLE PUBLICATION

Q5"-1-1#4 A626$ )%#"-1-1C /%056 )*/(- )*2$+-%@2-1#4 $%0150.G##.

?%# 10/$*&.- %-)(#.0G## 2*(@-1 AC$7 *)%-2-(-1 10A*% %-)(#.0G## (*1 @- )6A(#.0G#4).
S1 +.(=<0-$ + /-A4 $0A(#GC, .*$*%C- 2*(@1C AC$7 %-)(#G#%*+01C. B$* $0.@- 2-(0-$/4 /
)*"*>7= .*"012C DDL:
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ALTER DATABASE INCLUDE {TABLE <table_list> | ALL} TO PUBLICATION

<table_list> ::= tablename [, tablename ...]

?%# #/)*(75*+01## .(=<-+*F* /(*+0 ALL + 10A*% %-)(#.0G## A626$ +.(=<-1C +/- $0A(#GC,
+.(=<04 $- <$* A626$ /*5201C )*521--. 3*"0120 A62-$ +CF(42-$7 /(-26=>#" *A%05*":

ALTER DATABASE INCLUDE ALL TO PUBLICATION

:C "*@-$- 5020$7 .*1.%-$1C& 10A*% $0A(#G 2(4 %-)(#.0G##. !(4 H$*F* )*/(- .(=<-+*F*
/(*+0 TABLE 1-*A;*2#"* 6.050$7 /)#/*. $0A(#G <-%-5 50)4$6=. : /(-26=>-" )%#"-%- "C
%05%-J0-" %-)(#.0G#= 2(4 $0A(#G t1 # t2:

ALTER DATABASE INCLUDE TABLE t1 ,  t2  TO PUBLICATION

!(4 #/.(=<-1#4 $0A(#G #5 10A*%0 %-)(#.0G## ()6A(#.0G##) #/)*(756-$/4 /(-26=>#&
*)-%0$*%:

ALTER DATABASE EXCLUDE {TABLE <table_list> | ALL} FROM PUBLICATION

<table_list> ::= tablename [, tablename ...]

?%# #/)*(75*+01## .(=<-+*F* /(*+0 ALL #5 10A*%0 %-)(#.0G## A626$ #/.(=<-1C +/-
$0A(#GC. 9/(# %01-- + )6A(#.0G#= AC(# 2*A0+(-1C +/- $0A(#GC / #/)*(75*+01#-"
.(=<-+*F* /(*+0 ALL, $* 2011C& *)-%0$*% *$.(=<#$ 0+$*"0$#<-/.6= )6A(#.0G#= 2(4
+1*+7 /*520+0-"C; $0A(#G. 3*"0120 A62-$ +CF(42-$7 /(-26=>#" *A%05*":

ALTER DATABASE EXCLUDE ALL FROM PUBLICATION

:C "*@-$- 5020$7 .*1.%-$1C& 10A*% $0A(#G 2(4 #/.(=<-1#4 #5 %-)(#.0G##. !(4 H$*F*
)*/(- .(=<-+*F* /(*+0 TABLE 1-*A;*2#"* 6.050$7 /)#/*. $0A(#G <-%-5 50)4$6=. :
/(-26=>-" )%#"-%- "C #/.(=<0-" $0A(#GC t1 # t2 #5 10A*%0 %-)(#.0G##:

ALTER DATABASE EXCLUDE TABLE t1 ,  t2  FROM PUBLICATION

N0A(#GC, +.(=<-11C- 2(4 %-)(#.0G##, "*F6$ AC$7 2*)*(1#$-(71* *$I#(7$%*+01C /
#/)*(75*+01#-" 2+6; )0%0"-$%*+ + I0&(- .*1I#F6%0G## replication.conf : include_filter  #
exclude_filter . B$* %-F6(4%1C- +C%0@-1#4, .*$*%C- )%#"-14=$/4 . #"-10" $0A(#G #
*)%-2-(4=$ )%0+#(0 2(4 +.(=<-1#4 $0A(#G + 10A*% %-)(#.0G## #(# #/.(=<-1#4 #; #5
10A*%0 %-)(#.0G##.
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K($ <$86( %,)$2:9(J ALTER DATABASE?

:C)*(1#$7 *)-%0$*% ALTER DATABASE "*F6$:

¥ ,2"#1#/$%0$*%C ;

¥ :(02-(-G A05C 2011C;;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER DATABASE.

!5. $%&E.:

CREATE DATABASE, DROP DATABASE.

5.1.3. DROP DATABASE

G%2#%+.#".

D20(-1#- $-.6>-& A05C 2011C;.

?('$D6#( 1

DSQL, ESQL

!"#$%&'"'

DROP DATABASE

S)-%0$*% DROP DATABASE 620(4-$ $-.6>6= A056 2011C;. ?-%-2 620(-1#-" A05C 2011C;, . 1-&
1-*A;*2#"* )%#/*-2#1#$7/4. S)-%0$*% 620(4-$ )-%+#<1C&, +/- +$*%#<1C- I0&(C # +/-
I0&(C $-1-+C; .*)#&.

K($ <$86( "&329(J @3+" &3::,C?

:C)*(1#$7 *)-%0$*% DROP DATABASE "*F6$:

¥ ,2"#1#/$%0$*%C ;

¥ :(02-(-G A05C 2011C;;

¥ ?*(75*+0$-(# / )%#+#(-F#-& DROP DATABASE.

>59<65,

70"5.0 76. O-%3.#". )%2* -%##*,

D20(-1#- A05C 2011C;, . .*$*%*& )*2.(=<-1 .(#-1$.

DROP DATABASE;

!5. $%&E.:

CREATE DATABASE, ALTER DATABASE.
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5.2. SHADOW
N-1-+04 .*)#4 (shadow[Ñ[2*/(*+1* $-17) 4+(4-$/4 $*<1*& /$%01#<1*& .*)#-& A05C 2011C;.
?*/(- /*5201#4 $-1-+*& .*)## +/- #5"-1-1#4, /2-(011C- + A05- 2011C;, /%056 @-
*$%0@0=$/4 # + $-1-+*& .*)##. 9/(# )* .0.#" (#A* )%#<#10" )-%+#<1C& I0&( A05C
2011C; /$01-$ 1-2*/$6)1C", $* 8DE! )-%-.(=<#$/4 10 $-1-+6= .*)#=.

: 2011*" %052-(- %0//"0$%#+0=$/4 +*)%*/C /*5201#4 # 620(-1#4 $-1-+C; .*)#&.

"
B$* *$1*/#$/4 $*(7.* . $-.6>#" *)-%0G#4" / A05*& 2011C;, 1* 1- . 1*+C"
)*2.(=<-1#4". : /(6<0- )*(*".# #/;*21*& A05C 2011C; 02"#1#/$%0$*% E!
2*(@-1 +*//$01*+#$7 #510<0(71C- I0&(C A05C 2011C;, + $*" <#/(- # /
)*"*>7= I0&(*+ $-1-+C; .*)#&. N*(7.* )*/(- H$*F* A62-$ +*5"*@1*
)*2.(=<-1#- 1*+C; .(#-1$*+.

5.2.1. CREATE SHADOW

G%2#%+.#".

8*5201#- $-1-+*& .*)##.

!"#$%&'"'

CREATE SHADOW sh_num [AUTO | MANUAL] [CONDITIONAL]
Ê ' filepath ' [LENGTH [=] num [PAGE[S]]]
Ê [<secondary_file>];

<secondary_file> ::=
Ê FILE ' filepath '
Ê LENGTH [=] num [PAGE[S]] | STARTING [AT [PAGE]] pagenum

9%)3":% 28. 7%0%5.$0* (6.0%$(0% CREATE SHADOW

!.".6#-" ;<)4.()#

sh_num V*"-% $-1-+*& .*)## Ð )*(*@#$-(71*- <#/(*, #2-1$#I#G#%6=>--
10A*% I0&(*+ $-1-+*& .*)##.

filepath Q"4 I0&(0 # )6$7 . 1-"6 + /**$+-$/$+## / $%-A*+01#4"# S8.

num L0./#"0(71C& %05"-% $-1-+*& .*)## + /$%01#G0;.

secondary_file 8)-G#I#.0G#4 +$*%#<1*F* I0&(0.

page_num V*"-% /$%01#GC, / .*$*%*& 2*(@-1 10<#10$7/4 +$*%#<1C& I0&(
.*)##.

S)-%0$*% CREATE SHADOW /*520P$ 1*+6= $-1-+6= .*)#=. N-1-+04 .*)#4 10<#10-$ 26A(#%*+0$7
A056 2011C; /%056 + "*"-1$ /*5201#4 H$*& .*)##.

N-1-+C- .*)##, .0. # A050 2011C;, "*F6$ /*/$*4$7 #5 1-/.*(7.#; I0&(*+. 3*(#<-/$+* #
%05"-% I0&(*+ $-1-+C; .*)#& 1- /+4501* / .*(#<-/$+*" # %05"-%*" I0&(*+ A05C 2011C;.
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!(4 I0&(*+ $-1-+*& .*)## %05"-% /$%01#GC 6/$010+(#+0-$/4 %0+1C" %05"-%6 /$%01#GC
A05C 2011C; # 1- "*@-$ AC$7 #5"-1P1.

9/(# )* .0.#" (#A* )%#<#10" I0&( A05C 2011C; /$01*+#$/4 1-2*/$6)1C", $* /#/$-"0
)%-*A%056-$ $-17 + .*)#= A05C 2011C; # )-%-.(=<0-$/4 10 1-P. N-1-+04 .*)#4 /$01*+#$/4
1-2*/$6)1*&. R$* A62-$ 20(7J- 50+#/#$ *$ +CA%011*F* %-@#"0.

!689<, AUTO 9 MANUAL

3*F20 $-1-+04 .*)#4 )%-*A%056-$/4 + A056 2011C; *10 /$01*+#$/4 1-2*/$6)1*&. N-1-+04
.*)#4 "*@-$ $0.@- /$0$7 1-2*/$6)1*& -/(# A62-$ 620(P1 -P I0&(, #(# 50.*1<#$/4 "-/$* 10
2#/.-, F2- *10 %0/)*(*@-10, #(# -/(# H$*$ 2#/. )*+%-@2P1.

¥ 9/(# +CA%01 %-@#" AUTO (510<-1#- )* 6"*(<01#=), $* + /(6<0-, .*F20 $-1-+04 .*)#4
/$01*+#$/4 1-2*/$6)1*&, 0+$*"0$#<-/.# )%-.%0>0-$/4 #/)*(75*+01#- H$*& .*)## # #5
A05C 2011C; 620(4=$/4 +/- //C(.# 10 1--. M0A*$0 / A05*& 2011C; )%*2*(@0-$/4
*AC<1C" *A%05*" A-5 */6>-/$+(-1#4 .*)#%*+01#4 + 20116= $-1-+6= .*)#=.

9/(# 6.0501* .(=<-+*- /(*+* CONDITIONAL, $* /#/$-"0 A62-$ )C$0$7/4 /*520$7 1*+6=
$-1-+6= .*)#=, <$*AC 50"-1#$7 )*$-%4116=. B$* 1- +/-F20 +*5"*@1*, $*F20 +0"
)*$%-A6-$/4 /*520$7 1*+6= $-17 +%6<16=.

¥ 9/(# +CA%01 %-@#" MANUAL, $* + /(6<0-, .*F20 $-1-+04 .*)#4 /$01*+#$/4 1-2*/$6)1*&, +/-
)*)C$.# /*-2#1-1#4 / A05*& 2011C; # *A%0>-1#4 . 1-& A626$ +C5C+0$7 /**A>-1#- *A
*J#A.- 2* $-; )*%, )*.0 $-1-+04 .*)#4 1- /$01-$ 2*/$6)1*& #(# )*.0 1- A62-$ 620(-10
02"#1#/$%0$*%*" E! / )*"*>7= *)-%0$*%0 DROP SHADOW.

R6$@*+3(62J:,6 )353<6(5, CREATE SHADOW

LENGTH

V-*A450$-(71*- )%-2(*@-1#- LENGTH 5020P$ "0./#"0(71C& %05"-% )-%+#<1*F* #(#
+$*%#<1*F* I0&(0 $-1-+*& .*)## + /$%01#G0;. !(4 -2#1/$+-11*F* #(# )*/(-21-F* I0&(0
$-1-+*& .*)## 510<-1#- LENGTH 1#.0. 1- +(#4-$ 10 -F* %05"-%. '0&( A62-$
0+$*"0$#<-/.# 6+-(#<#+0$7 /+*& %05"-% )* "-%- 1-*A;*2#"*/$#.

STARTING AT

?%-2(*@-1#- STARTING AT 5020P$ 1*"-% /$%01#GC $-1-+*& .*)##, / .*$*%*& 2*(@-1
10<#10$7/4 /(-26=>#& I0&( $-1-+*& .*)##. 3*F20 )%-2C26>#& I0&( A62-$ )*(1*/$7=
50)*(1-1 2011C"# + /**$+-$/$+## / 502011C" 1*"-%*" /$%01#GC, /#/$-"0 10<1P$
)*"->0$7 +1*+7 2*A0+(4-"C- 2011C- + /(-26=>#& I0&( $-1-+*& .*)##.

K($ <$86( '$+&3(J (6:6%"D #$)9D?

:C)*(1#$7 *)-%0$*% CREATE SHADOW "*F6$:

¥ ,2"#1#/$%0$*%C ;

¥ :(02-(-G A05C 2011C;;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER DATABASE.
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>59<65,

70"5.0 77. !(2-%#". $.#.1DN &(6"N )%2* -%##*, ' #(5.0(5 1

CREATE SHADOW 1 'g: \d ata\t est.shd' ;

70"5.0 78. !(2-%#". 5#(A(/%@3(1(@ $.#.1(@ &(6""

CREATE SHADOW 2 'g: \d ata\t est.sh1'
LENGTH 8000 PAGES
FILE 'g: \d ata\t est.sh2' ;

!5. $%&E.:

CREATE DATABASE, ALTER DATABASE, DROP SHADOW.

5.2.2. DROP SHADOW

G%2#%+.#".

D20(-1#- $-1-+*& .*)##.

?('$D6#( 1

DSQL, ESQL

!"#$%&'"'

DROP SHADOW sh_num
Ê [{PRESERVE | DELETE} FILE]

9%)3":% 29. 7%0%5.$0* (6.0%$(0% DROP SHADOW

!.".6#-" ;<)4.()#

sh_num V*"-% $-1-+*& .*)##[Ñ[)*(*@#$-(71*- <#/(*, #2-1$#I#G#%6=>--
10A*% I0&(*+ $-1-+*& .*)##.

S)-%0$*% DROP SHADOW 620(4-$ 6.050116= $-1-+6= .*)#= #5 A05C 2011C;, / .*$*%*&
6/$01*+(-1* $-.6>-- /*-2#1-1#-. ?%# 620(-1## $-1-+*& .*)## )%-.%0>0-$/4 )%*G-//
26A(#%*+01#4 2011C; + H$6 .*)#=. 9/(# 6.05010 *)G#4 DELETE FILE, $* A626$ $0.@- 620(-1C
# +/- /+45011C- I0&(C / H$*& $-1-+*& .*)#-&. 9/(# 6.05010 *)G#4 PRESERVE FILE, $* I0&(C
*/$016$/4 1- $%*16$C"#. B$* "*@-$ AC$7 )*(-51*, -/(# +C 2-(0-$- %-5-%+16= .*)#= /
$-1-+*F* I0&(0. ?* 6"*(<01#= #/)*(756-$/4 *)G#4 DELETE FILE.

K($ <$86( "&329(J (6:6%"D #$)9D?

:C)*(1#$7 *)-%0$*% DROP SHADOW "*F6$:
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¥ ,2"#1#/$%0$*%C ;

¥ :(02-(-G A05C 2011C;;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER DATABASE.

>59<65,

70"5.0 79. O-%3.#". $.#.1(@ &(6"" ' #(5.0(5 1

DROP SHADOW 1;

!5. $%&E.:

CREATE SHADOW.

5.3. DOMAIN
!*"-1 (Domain)[Ñ[*2#1 #5 *AO-.$*+ %-(4G#*11*& A05C 2011C;, )%# /*5201## .*$*%*F*
"*@1* 5020$7 1-.*$*%C- ;0%0.$-%#/$#.#, 0 50$-" #/)*(75*+0$7 //C(.6 10 2*"-1 )%#
*)%-2-(-1## /$*(AG*+ $0A(#G, *AO4+(-1## (*.0(71C; )-%-"-11C;, +;*21C; # +C;*21C;
0%F6"-1$*+ + "*26(4; PSQL.

: 2011*" %052-(- %0//"0$%#+0=$/4 /#1$0./#/ *)-%0$*%*+ /*5201#4, "*2#I#.0G## #
620(-1#4 2*"-1*+. ?*2%*A1*- *)#/01#- 2*"-1*+ # #; #/)*(75*+01#4 "*@1* )%*<-/$7 +
F(0+- ?*(75*+0$-(7/.#- $#)C 2011C;[Ñ[2*"-1C .

5.3.1. CREATE DOMAIN

G%2#%+.#".

8*5201#- 1*+*F* 2*"-10.

?('$D6#( 1

DSQL, ESQL.

!"#$%&'"'

CREATE DOMAIN name [AS] <datatype>
Ê [DEFAULT {<literal> | NULL | <context_var>}]
Ê [NOT NULL] [CHECK (<dom_condition>)]
Ê [COLLATE collation_name ];

<datatype> ::=
Ê   <scalar_datatype> | <blob_datatype> | <array_datatype>

<scalar_datatype> ::=  B7. B.#&"().) )("613#$C &.24/ ,"##$C

<blob_datatype> ::= B7. B.#&"().) &.2" ,"##$C BLOB
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<array_datatype> ::= B7. B.#&"().) 7"))./4/

<dom_condition> ::=
Ê   <val> <operator> <val>
Ê | <val> [NOT] BETWEEN <val> AND <val>
Ê | <val> [NOT] IN (<val> [, <val> ...] | <select_list>)
Ê | <val> IS [NOT] NULL
Ê | <val> IS [NOT] DISTINCT <val>
Ê | <val> IS [NOT] {TRUE | FALSE | UNKNOWN}
Ê | <val> [NOT] CONTAINING <val>
Ê | <val> [NOT] STARTING [WITH] <val>
Ê | <val> [NOT] LIKE <val> [ESCAPE <val>]
Ê | <val> [NOT] SIMILAR TO <val> [ESCAPE <val>]
Ê | <val> <operator> {ALL | SOME | ANY} (<select_list>)
Ê | [NOT] EXISTS (<select_expr>)
Ê | [NOT] SINGULAR (<select_expr>)
Ê | (<dom_condition>)
Ê | NOT <dom_condition>
Ê | <dom_condition> OR <dom_condition>
Ê | <dom_condition> AND <dom_condition>

<operator> ::=
Ê   <> | != | ^= | ~= | = | < | > | <= | >=
Ê | !< | ^< | ~< | !> | ^> | ~>

<val> ::= {
Ê   VALUE
Ê | <literal>
Ê | <context_var>
Ê | <expression>
Ê | NULL
Ê | NEXT VALUE FOR genname
Ê | GEN_ID(genname, <val>)
Ê | CAST(<val> AS <cast_type>)
Ê | (<select_one>)
Ê | func (<val> [, <val> ...])
}

<cast_type> ::=
Ê  <datatype>
Ê | [TYPE OF] domain
Ê | TYPE OF COLUMN rel . col

9%)3":% 30. 7%0%5.$0* (6.0%$(0% CREATE DOMAIN

!.".6#-" ;<)4.()#

name Q"4 2*"-10. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

datatype N#) 2011C; SQL.
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!.".6#-" ;<)4.()#

literal W#$-%0(.

context_var W=A04 .*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*"
2011C; 2*"-10.

dom_condition D/(*+#- 2*"-10.

collation_name ?*%42*. /*%$#%*+.#.

charset V0A*% /#"+*(*+.

select_one S)-%0$*% SELECT +CA#%0=>#& *2#1 /$*(A-G # +*5+%0>0=>#&
$*(7.* *216 /$%*.6.

select_list S)-%0$*% SELECT +CA#%0=>#& *2#1 /$*(A-G # +*5+%0>0=>#& 1*(7
# A*(-- /$%*..

select_expr S)-%0$*% SELECT +CA#%0=>#& 1-/.*(7.* /$*(AG*+ #
+*5+%0>0=>#& 1*(7 # A*(-- /$%*..

expression :C%0@-1#-.

genname Q"4 )*/(-2*+0$-(71*/$# (F-1-%0$*%0).

func 8.0(4%104 I61.G#4.

S)-%0$*% CREATE DOMAIN /*520P$ 1*+C& 2*"-1.

: .0<-/$+- A05*+*F* $#)0 2*"-10 "*@1* 6.050$7 (=A*& $#) 2011C; SQL.

06(329 &2* #$:#56(:$?$ (9)3

A.44)/0

¥ 9/(# 2*"-1 2*(@-1 AC$7 "0//#+*", A05*+C" $#)*" "*@-$ AC$7 (=A*& $#) 2011C;
SQL, .%*"- BLOB # "0//#+0.

¥ M05"-%C "0//#+0 6.0501C + .+02%0$1C; /.*A.0;. (: /#1$0./#/- H$# /.*A.#
50.(=<-1C + .0+C<.#, <$*AC *$(#<0$7 #; *$ .+02%0$1C; /.*A*., *A*510<0=>#;
1-*A450$-(71C- H(-"-1$C /#1$0./#/0).

¥ !(4 .0@2*F* #5"-%-1#4 "0//#+0 6.05C+0-$/4 *21* #(# 2+0 G-(C; <#/(0, .*$*%C-
*)%-2-(4=$ 1#@1== # +-%;1== F%01#GC 2#0)05*10 #12-./0:

T ?* 6"*(<01#= "0//#+C 10<#10=$/4 / 1. V#@144 F%01#G0 4+(4-$/4 1-4+1*&, #
1-*A;*2#"* 6.050$7 $*(7.* +-%;1== F%01#G6. 3*F20 6.0501* $*(7.* *21* <#/(*
"-17J- 1, $* H$* *)%-2-(4-$ 2#0)05*1 num  .. 1, 0 <#/(* A*(7J- 1 *)%-2-(4-$
2#0)05*1 1 ..  num .

T 3*F20 6.0501* 2+0 <#/(0, %052-(-11C; 2+*-$*<#-" (Ô : Õ) # 1-*A450$-(71C& )%*A-(,
$* -/(# +$*%*- A*(7J--, <-" )-%+*-, H$* 4+1* *)%-2-(4-$ 2#0)05*1 #12-./*+. S210
#(# *A- F%01#GC "*F6$ AC$7 "-17J- 16(4, -/(# +-%;144 F%01#G0 A*(7J- 1#@1-&.

¥ 9/(# "0//#+ #"--$ 1-/.*(7.* #5"-%-1#&, *)%-2-(-1#4 2#0)05*1*+ 2(4 .0@2*F*
#5"-%-1#4 2*(@1C AC$7 %052-(-1C 50)4$C"# # 1-*A450$-(71C"# )%*A-(0"#.

¥ Q12-./C )%*+-%4=$/4 $(3=&( , -/(# 510<-1#- "0//#+0 2-&/$+#$-(71* /6>-/$+6-$.
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¥ B$* *510<0-$, <$* /**A>-1#4 *A *J#A.0; *$1*/#$-(71* 1-2*)6/$#"C; #12-./*+ 1-
A626$ +*5+%0>0$7/4, -/(# +CA*% .*1.%-$1*F* H(-"-1$0 "0//#+0 1#<-F* 1- +-%1-$ #(#
-/(# )*(- "0//#+0 #"--$ 510<-1#- NULL.

R-"&B&/0# -)<0

!(4 $#)*+ CHAR, VARCHAR # BLOB / )*2$#)*" text "*@1* 6.050$7 10A*% /#"+*(*+ +
)%-2(*@-1## CHARACTER SET. 9/(# 10A*% /#"+*(*+ 1- 6.0501, $* )* 6"*(<01#=
)%#1#"0-$/4 $*$ 10A*% /#"+*(*+, .*$*%C& AC( 6.0501 )%# /*5201## A05C 2011C;.

#

9/(# @- )%# /*5201## A05C 2011C; 1- AC( 6.0501 10A*% /#"+*(*+, $* )%#
/*5201## 2*"-10 )* 6"*(<01#= )%#1#"0-$/4 10A*% /#"+*(*+ NONE. :
H$*" /(6<0- 2011C- ;%014$/4 # #5+(-.0=$/4, $0. .0. *1# AC(# )*201C. :
/$*(A-G, */1*+011C& 10 $0.*" 2*"-1-, "*@1* 50F%6@0$7 2011C- + (=A*&
.*2#%*+.-, 1* 1-+*5"*@1* 50F%65#$7 H$# 2011C- + /$*(A-G / 2%6F*&
.*2#%*+.*&. N%01/(#$-%0G#4 1- +C)*(14-$/4 "-@26 #/;*21C"# #
.*1-<1C"# .*2#%*+.0"#, <$* "*@-$ )%#+*2#$7 . *J#A.0".

!"#$%&'#()# DEFAULT

V-*A450$-(71*- )%-2(*@-1#- DEFAULT )*5+*(4-$ 6.050$7 510<-1#- )* 6"*(<01#= 2(4
2*"-10. B$* 510<-1#- A62-$ )*"->-1* + /$*(A-G $0A(#GC, .*$*%C& //C(0-$ 10 2011C&
2*"-1, )%# +C)*(1-1## *)-%0$*%0 INSERT, -/(# 510<-1#- 1- A62-$ 6.0501* 2(4 H$*F*
/$*(AG0. W*.0(71C- )-%-"-11C- # 0%F6"-1$C PSQL "*26(-&, .*$*%C- //C(0=$/4 10 H$*$
2*"-1, A626$ #1#G#0(#5#%*+01C 510<-1#-" )* 6"*(<01#=. : .0<-/$+- 510<-1#4 )*
6"*(<01#= "*@-$ AC$7 (#$-%0( /*+"-/$#"C& )* $#)6, 1-#5+-/$1*- 510<-1#- NULL #
.*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*" 2*"-10.

;:".()3#()# NOT NULL

?%-2(*@-1#- NOT NULL 50)%->0-$ /$*(AG0" # )-%-"-11C", */1*+011C" 10 2*"-1-,
)%#/+0#+0$7 510<-1#- NULL.

;:".()3#()# CHECK

V-*A450$-(71*- )%-2(*@-1#- CHECK 5020P$ *F%01#<-1#- 2*"-10. SF%01#<-1#- 2*"-10
5020P$ 6/(*+#4, .*$*%*"6 2*(@1C 62*+(-$+*%4$7 510<-1#4 /$*(AG*+ $0A(#GC #(#
)-%-"-11C;, .*$*%C- //C(0=$/4 10 2011C& 2*"-1. D/(*+#- 2*(@1* AC$7 )*"->-1* +
.%6F(C- /.*A.#. D/(*+#-[Ñ[H$* (*F#<-/.*- +C%0@-1#-, 105C+0-"*- $0.@- )%-2#.0$,
.*$*%*- "*@-$ +*5+%0>0$7 510<-1#4 TRUE (#/$#10), FALSE ((*@7) # UNKNOWN
(1-#5+-/$1*). D/(*+#- /<#$0-$/4 +C)*(1-11C", -/(# )%-2#.0$ +*5+%0>0-$ 510<-1#-
TRUE #(# UNKNOWN (H.+#+0(-1$ NULL). 9/(# )%-2#.0$ +*5+%0>0-$ FALSE, $* 510<-1#-
1- A62-$ )%#14$*.

1%23#/&# 4%&/& VALUE

3(=<-+*- /(*+* VALUE + *F%01#<-1## 2*"-10 4+(4-$/4 50"-1#$-(-" /$*(AG0 $0A(#GC,
.*$*%C& */1*+01 10 2011*" 2*"-1-, #(# )-%-"-11*& PSQL "*26(4. S1* /*2-%@#$
510<-1#-, )%#/+0#+0-"*- )-%-"-11*& #(# /$*(AG6 $0A(#GC. 3(=<-+*- /(*+* VALUE
"*@-$ AC$7 #/)*(75*+01* + (=A*" "-/$- *F%01#<-1#4 CHECK, 1* *AC<1* -F* #/)*(756=$ +
(-+*& <0/$# 6/(*+#4.
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COLLATE

V-*A450$-(71*- )%-2(*@-1#- COLLATE )*5+*(4-$ 5020$7 )*%42*. /*%$#%*+.#, -/(# 2*"-1
*/1*+01 10 *21*" #5 /$%*.*+C; $#)*+ 2011C; (50 #/.(=<-1#-" BLOB). 9/(# )*%42*.
/*%$#%*+.# 1- 6.0501, $* )* 6"*(<01#= )%#1#"0-$/4 )*%42*. /*%$#%*+.#
6"0(<#+0-"C& 2(4 6.05011*F* 10A*%0 /*%$#%*+.# )%# /*5201## 2*"-10.

K($ <$86( '$+&3(J &$<6:?

:C)*(1#$7 *)-%0$*% CREATE DOMAIN "*F6$:

¥ ,2"#1#/$%0$*%C

¥ ?*(75*+0$-(# / )%#+#(-F#-& CREATE DOMAIN.

?*(75*+0$-(7, /*520+J#& 2*"-1, /$01*+#$/4 -F* +(02-(7G-".

>59<65,

70"5.0 80. !(2-%#". -(5.#%, &($(0*@ 5(E.$ 60"#"5%$= 2#%+.#"4 )(3=>. 1000.

CREATE DOMAIN CUSTNO AS
INTEGER DEFAULT 10000
CHECK ( VALUE > 1000);

70"5.0 81. !(2-%#". -(5.#%, &($(0*@ 5(E.$ 60"#"5%$= 2#%+.#"4 '?%' " 'G.$'.

CREATE DOMAIN D_BOOLEAN AS
CHAR( 3)  CHECK ( VALUE IN ( '!"' ,  'I'&' ));

70"5.0 82. !(2-%#". -(5.#% ' #%)(0(5 '"51(3(1 UTF8 " 6(04-&(5 '(0$"0(1&" UNICODE_CI_AI.

CREATE DOMAIN FIRSTNAME AS
VARCHAR( 30)  CHARACTER SET UTF8
COLLATE UNICODE_CI_AI;

70"5.0 83. !(2-%#". -(5.#% '( 2#%+.#".5 6( D5(3+%#"N.

CREATE DOMAIN D_DATE AS
DATE DEFAULT CURRENT_DATE
NOT NULL;
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70"5.0 84. !(2-%#". -(5.#%, (60.-.3J##(A( &%& 5%''"1 "2 2 P3.5.#$(1.

8*5201#- 2*"-10, *)%-2-(P11*F* .0. "0//#+ #5 2 H(-"-1$*+ $#)0 NUMERIC(18, 3),
16"-%0G#4 H(-"-1$*+ 10<#10-$/4 / 1.

CREATE DOMAIN D_POINT AS
NUMERIC( 18,  3)  [ 2];

"
:C "*@-$- #/)*(75*+0$7 2*"-1C *)%-2-(P11C- .0. "0//#+ $*(7.* 2(4
*)%-2-(-1#4 /$*(AG*+ $0A(#G. :C 1- "*@-$- #/)*(75*+0$7 $0.#- 2*"-1C
2(4 *)%-2-(-1#4 (*.0(71C; )-%-"-11C; # 0%F6"-1$*+ PSQL "*26(-&.

!5. $%&E.:

ALTER DOMAIN , DROP DOMAIN.

5.3.2. ALTER DOMAIN

G%2#%+.#".

Q5"-1-1#- $-.6>#; ;0%0.$-%#/$#. 2*"-10 #(# -F* )-%-#"-1*+01#-.

?('$D6#( 1

DSQL, ESQL.

!"#$%&'"'

ALTER DOMAIN domain_name
Ê [TO new_name]
Ê [TYPE <datatype>]
Ê [{SET DEFAULT {<literal> | NULL | <context_var>}} | DROP DEFAULT]
Ê [{SET | DROP} NOT NULL]
Ê [{ADD [CONSTRAINT] CHECK (<dom_condition>)} | DROP CONSTRAINT]

<datatype> ::=
Ê   <scalar_datatype> | <blob_datatype> | <array_datatype>

<scalar_datatype> ::=  B7. B.#&"().) )("613#$C &.24/ ,"##$C

<blob_datatype> ::= B7. B.#&"().) &.2" ,"##$C BLOB

<array_datatype> ::= B7. B.#&"().) 7"))./4/

<dom_condition> ::=
Ê   <val> <operator> <val>
Ê | <val> [NOT] BETWEEN <val> AND <val>
Ê | <val> [NOT] IN (<val> [, <val> ...] | <select_list>)
Ê | <val> IS [NOT] NULL
Ê | <val> IS [NOT] DISTINCT <val>
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Ê | <val> IS [NOT] {TRUE | FALSE | UNKNOWN}
Ê | <val> [NOT] CONTAINING <val>
Ê | <val> [NOT] STARTING [WITH] <val>
Ê | <val> [NOT] LIKE <val> [ESCAPE <val>]
Ê | <val> [NOT] SIMILAR TO <val> [ESCAPE <val>]
Ê | <val> <operator> {ALL | SOME | ANY} (<select_list>)
Ê | [NOT] EXISTS (<select_expr>)
Ê | [NOT] SINGULAR (<select_expr>)
Ê | (<dom_condition>)
Ê | NOT <dom_condition>
Ê | <dom_condition> OR <dom_condition>
Ê | <dom_condition> AND <dom_condition>

<operator> ::=
Ê   <> | != | ^= | ~= | = | < | > | <= | >=
Ê | !< | ^< | ~< | !> | ^> | ~>

<val> ::=
Ê   VALUE
Ê | <literal>
Ê | <context_var>
Ê | <expression>
Ê | NULL
Ê | NEXT VALUE FOR genname
Ê | GEN_ID(genname, <val>)
Ê | CAST(<val> AS <cast_type>)
Ê | (<select_one>)
Ê | func (<val> [, <val> ...])

<cast_type> ::=
Ê  <datatype>
Ê | [TYPE OF] domain
Ê | TYPE OF COLUMN rel . col

9%)3":% 31. 7%0%5.$0* (6.0%$(0% ALTER DOMAIN

!.".6#-" ;<)4.()#

domain_name Q"4 2*"-10.

new_name V*+*- #"4 2*"-10. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

datatype N#) 2011C; SQL.

literal W#$-%0(.

context_var W=A04 .*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*"
2011C; 2*"-10.

dom_condition D/(*+#- 2*"-10.

collation ?*%42*. /*%$#%*+.#.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)

156



!.".6#-" ;<)4.()#

select_one S)-%0$*% SELECT +CA#%0=>#& *2#1 /$*(A-G # +*5+%0>0=>#&
$*(7.* *216 /$%*.6.

select_list S)-%0$*% SELECT +CA#%0=>#& *2#1 /$*(A-G # +*5+%0>0=>#& 1*(7
# A*(-- /$%*..

select_expr S)-%0$*% SELECT +CA#%0=>#& 1-/.*(7.* /$*(AG*+ #
+*5+%0>0=>#& 1*(7 # A*(-- /$%*..

expression :C%0@-1#-.

genname Q"4 )*/(-2*+0$-(71*/$# (F-1-%0$*%0).

func 8.0(4%104 I61.G#4.

S)-%0$*% ALTER DOMAIN #5"-14-$ $-.6>#- ;0%0.$-%#/$#.# 2*"-10, + $*" <#/(- # -F* #"4. :
*21*" *)-%0$*%- ALTER DOMAIN "*@1* +C)*(1#$7 (=A*- .*(#<-/$+* #5"-1-1#& 2*"-10.

TO name

?%-2(*@-1#- TO )*5+*(4-$ )-%-#"-1*+0$7 2*"-1. Q"4 2*"-10 "*@1* #5"-1#$7, -/(# 1-
/6>-/$+6-$ 50+#/#"*/$-& *$ H$*F* 2*"-10, $.-. /$*(AG*+ $0A(#G, (*.0(71C; )-%-"-11C;
# 0%F6"-1$*+ )%*G-26%, //C(0=>#;/4 10 2011C& 2*"-1.

SET DEFAULT

?%-2(*@-1#- SET DEFAULT )*5+*(4-$ 6/$01*+#$7 1*+*- 510<-1#- )* 6"*(<01#=. 9/(#
2*"-1 6@- /*2-%@0( 510<-1#- )* 6"*(<01#=, $* 6/$01*+.0 1*+*F* 510<-1#4 )*
6"*(<01#= 1- $%-A6-$ )%-2+0%#$-(71*F* 620(-1#4 /$0%*F*.

DROP DEFAULT

?%-2(*@-1#- DROP DEFAULT 620(4-$ %01-- 6/$01*+(-11*- 2(4 2*"-10 510<-1#- )*
6"*(<01#=. : H$*" /(6<0- 510<-1#-" )* 6"*(<01#= /$01*+#$/4 510<-1#- NULL.

ADD CONSTRAINT CHECK

?%-2(*@-1#- ADD [CONSTRAINT] CHECK 2*A0+(4-$ 6/(*+#- *F%01#<-1#4 2*"-10. 9/(# 2*"-1
6@- /*2-%@0( *F%01#<-1#- CHECK, $* -F* )%-2+0%#$-(71* 1-*A;*2#"* 620(#$7 / )*"*>7=
)%-2(*@-1#4 DROP CONSTRAINT.

TYPE

?%-2(*@-1#- TYPE )*5+*(4-$ #5"-1#$7 $#) 2*"-10 10 2%6F*& 2*)6/$#"C& $#). V-
2*)6/$#"C (=AC- #5"-1-1#4 $#)0, .*$*%C- "*F6$ )%#+-/$# . )*$-%- 2011C;. V0)%#"-%,
.*(#<-/$+* /#"+*(*+ + 1*+*" $#)- 2(4 2*"-10 1- "*@-$ AC$7 "-17J-, <-" AC(*
6/$01*+(-1* %01--.

" Q5"-1-1#- $#)0 1- )*22-%@#+0-$/4 2(4 $#)0 BLOB # "0//#+*+.

SET NOT NULL

?%-2(*@-1#- SET NOT NULL 6/$010+(#+0-$ *F%01#<-1#- NOT NULL 2(4 2*"-10. : H$*"
/(6<0- 2(4 )-%-"-11C; # /$*(AG0; A05#%6=>#;/4 10 2*"-1- 510<-1#- NULL 1-
2*)6/.0-$/4.
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"
D/)-J104 6/$01*+.0 *F%01#<-1#4 NOT NULL 2(4 2*"-10 )%*#/;*2#$
$*(7.* )*/(- )*(1*& )%*+-%.# 2011C; $0A(#G, /$*(AGC .*$*%C;
A05#%6=$/4 10 2*"-1-. B$* "*@-$ 5014$7 2*+*(71* 2(#$-(71*- +%-"4.

#
?%# #5"-1-1## *)#/01#4 2*"-10, /6>-/$+6=>#& PSQL .*2, "*@-$ /$0$7
1-.*%%-.$1C". Q1I*%"0G#4 * $*", .0. H$* *A10%6@#$7, 10;*2#$/4 +
)%#(*@-1## ?*(- RDB$VALID_BLR .

DROP NOT NULL

?%-2(*@-1#- DROP NOT NULL 620(4-$ *F%01#<-1#- NOT NULL 2(4 2*"-10.

7($ :6 <$86( 9+<6:9(J ALTER DOMAIN

¥ 9/(# 2*"-1 AC( *AO4+(-1 .0. "0//#+, $* #5"-1#$7 1# -F* $#), 1# %05"-%1*/$7 1-(754.
N0.@- 1-$ +*5"*@1*/$# #5"-1#$7 (=A*& 2%6F*& $#) 10 $#) "0//#+.

¥ V- /6>-/$+6-$ /)*/*A0 #5"-1#$7 /*%$#%*+.6 )* 6"*(<01#=. : H$*" /(6<0- 1-*A;*2#"*
620(#$7 2*"-1 # )-%-/*520$7 -F* / 1*+C"# 0$%#A6$0"#.

K($ <$86( 9+<6:9(J &$<6:?

:C)*(1#$7 *)-%0$*% ALTER DOMAIN "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G 2*"-10;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY DOMAIN.

>59<65,

70"5.0 85. <25.#.#". 2#%+.#"4 6( D5(3+%#"N -34 -(5.#%.

ALTER DOMAIN CUSTNO
INTEGER DEFAULT 2000;

70"5.0 86. 7.0."5.#(1%#". -(5.#%.

ALTER DOMAIN D_BOOLEAN TO D_BOOL;
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70"5.0 87. O-%3.#". 2#%+.#"4 6( D5(3+%#"N " -()%13.#"4 (A0%#"+.#"4 -34 -(5.#%.

ALTER DOMAIN D_DATE
DROP DEFAULT
ADD CONSTRAINT CHECK ( VALUE >= date '01.01.2000' );

70"5.0 88. <25.#.#". (A0%#"+.#"4 -(5.#%.

ALTER DOMAIN D_DATE
DROP CONSTRAINT;

ALTER DOMAIN D_DATE
ADD CONSTRAINT CHECK
( VALUE BETWEEN date '01.01.1900'  AND date '31.12.2100' );

70"5.0 89. <25.#.#". $"6% -(5.#%.

ALTER DOMAIN FIRSTNAME
TYPE VARCHAR( 50)  CHARACTER SET UTF8;

70"5.0 90. ?()%13.#". (A0%#"+.#"4 NOT NULL -34 -(5.#%.

ALTER DOMAIN FIRSTNAME SET NOT NULL;

!5. $%&E.:

CREATE DOMAIN, DROP DOMAIN.

5.3.3. DROP DOMAIN

G%2#%+.#".

D20(-1#- /6>-/$+6=>-F* 2*"-10.

?('$D6#( 1

DSQL, ESQL.

!"#$%&'"'

DROP DOMAIN domain_name

9%)3":% 32. 7%0%5.$0* (6.0%$(0% DROP DOMAIN
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!.".6#-" ;<)4.()#

domain_name Q"4 2*"-10.

S)-%0$*% DROP DOMAIN 620(4-$ 2*"-1, /6>-/$+6=>#& + A05- 2011C;. V-+*5"*@1* 620(#$7
2*"-1, 10 .*$*%C& //C(0=$/4 /$*(AGC $0A(#G A05C 2011C; #(# -/(# *1 AC( 502-&/$+*+01 +
*21*" #5 PSQL "*26(-&. R$*AC 620(#$7 $0.*& 2*"-1, 1-*A;*2#"* 620(#$7 #5 $0A(#G +/-
/$*(AGC, //C(0=>#-/4 10 2*"-1 # 620(#$7 +/- //C(.# 10 2*"-1 #5 PSQL "*26(-&.

K($ <$86( "&329(J &$<6:?

:C)*(1#$7 *)-%0$*% DROP DOMAIN "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G 2*"-10;

¥ ?*(75*+0$-(# / )%#+#(-F#-& DROP ANY DOMAIN.

>59<65,

70"5.0 91. O-%3.#". -(5.#%

DROP DOMAIN COUNTRYNAME;

!5. $%&E.:

CREATE DOMAIN, ALTER DOMAIN .

5.4. TABLE
Firebird[Ñ[H$* %-(4G#*1104 8DE!. !011C- + $0.#; A050; ;%014$/4 + $0A(#G0;. N0A(#G0[Ñ[H$*
)(*/.04 2+6;"-%104 /$%6.$6%0, /*2-%@0>04 )%*#5+*(71*- .*(#<-/$+* /$%*. (row). 8$%*.#
$0A(#GC <0/$* 105C+0=$ 50)#/4"# (record). :/- /$%*.# $0A(#GC #"-=$ *2#10.*+6=
/$%6.$6%6 # /*/$*4$ #5 /$*(AG*+ (column). 8$*(AGC $0A(#GC <0/$* 105C+0=$ )*(4"# (fields).
N0A(#G0 2*(@10 #"-$7 ;*$4 AC *2#1 /$*(A-G. 8 .0@2C" /$*(AG*" /+4501 *)%-2-(P11C& $#)
2011C; SQL.

: 2011*" %052-(- %0//"0$%#+0=$/4 +*)%*/C /*5201#4, "*2#I#.0G## # 620(-1#4 $0A(#G
A05C 2011C;.

5.4.1. CREATE TABLE

G%2#%+.#".

8*5201#- 1*+*& $0A(#GC.

?('$D6#( 1

DSQL, ESQL
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!"#$%&'"'

CREATE [GLOBAL TEMPORARY] TABLE tablename
Ê [EXTERNAL [FILE] ' filespec ']
Ê (<col_def> [, <col_def> | <tconstraint> ...])
Ê [ON COMMIT {DELETE | PRESERVE} ROWS]
Ê [SQL SECURITY {DEFINER | INVOKER}]
Ê [{ENABLE | DISABLE} PUBLICATION]

<col_def> ::=
Ê   <regular_col_def>
Ê | <computed_col_def>
Ê | <identity_col_def>

<regular_col_def> ::=
Ê colname { <datatype> | domain_name }
Ê [DEFAULT {<literal> | NULL | <context_var>}]
Ê [NOT NULL]
Ê [<col_constraint>]
Ê [COLLATE collation_name ]

<computed_col_def> ::=
Ê colname [{ <datatype> | domain_name }]
Ê {COMPUTED [BY] | GENERATED ALWAYS AS} (<expression>)

<identity_col_def> ::=
Ê colname [<datatype>]
Ê GENERATED {ALWAYS | BY DEFAULT} AS IDENTITY [(<identity column options>)]
Ê [<col_constraint>]

<identity column options> ::=
Ê <identity column option> [<identity column option>]

<identity column option> ::=
Ê   START WITH startvalue
Ê | INCREMENT [BY] incrementvalue

<datatype> ::=
Ê   <scalar_datatype> | <blob_datatype> | <array_datatype>

<scalar_datatype> ::=  B7. B.#&"().) )("613#$C &.24/ ,"##$C

<blob_datatype> ::= B7. B.#&"().) &.2" ,"##$C BLOB

<array_datatype> ::= B7. B.#&"().) 7"))./4/

<col_constraint> ::= [CONSTRAINT constr_name]
{   UNIQUE [<using_index>]
Ê | PRIMARY KEY [<using_index>]
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Ê | REFERENCES other_table  [( other_col )]
Ê     [ON DELETE { NO ACTION | CASCADE | SET DEFAULT | SET NULL}]
Ê     [ON UPDATE { NO ACTION | CASCADE | SET DEFAULT | SET NULL}]
Ê     [<using_index>]
Ê | CHECK (<check_condition>)
}

<tconstraint> ::= [CONSTRAINT constr_name]
{   UNIQUE (<col_list>) [<using_index>]
Ê | PRIMARY KEY (<col_list>) [<using_index>]
Ê | FOREIGN KEY (<col_list>)
Ê   REFERENCES other_table  [(<col_list>)]
Ê     [ON DELETE { NO ACTION | CASCADE | SET DEFAULT | SET NULL}]
Ê     [ON UPDATE { NO ACTION | CASCADE | SET DEFAULT | SET NULL}]
Ê     [<using_index>]
Ê | CHECK (<check_condition>)
}

<col_list> ::= colname [, colname ...]

<using_index> ::= USING [ASC[ENDING] | DESC[ENDING]] INDEX indexname

<check_condition> ::=
Ê   <val> <operator> <val>
Ê | <val> [NOT] BETWEEN <val> AND <val>
Ê | <val> [NOT] IN (<val> [, <val> ...] | <select_list>)
Ê | <val> IS [NOT] NULL
Ê | <val> IS [NOT] DISTINCT <val>
Ê | <val> IS [NOT] {TRUE | FALSE | UNKNOWN}
Ê | <val> [NOT] CONTAINING <val>
Ê | <val> [NOT] STARTING [WITH] <val>
Ê | <val> [NOT] LIKE <val> [ESCAPE <val>]
Ê | <val> [NOT] SIMILAR TO <val> [ESCAPE <val>]
Ê | <val> <operator> {ALL | SOME | ANY} (<select_list>)
Ê | [NOT] EXISTS (<select_expr>)
Ê | [NOT] SINGULAR (<select_expr>)
Ê | (<check_condition>)
Ê | NOT <check_condition>
Ê | <check_condition> OR <check_condition>
Ê | <check_condition> AND <check_condition>

<operator> ::=
Ê   <> | != | ^= | ~= | = | < | > | <= | >=
Ê | !< | ^< | ~< | !> | ^> | ~>

<val> ::=
Ê   colname ['['<array_idx> [, <array_idx> ...]']']
Ê | <literal>
Ê | <context_var>
Ê | <expression>
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Ê | NULL
Ê | NEXT VALUE FOR genname
Ê | GEN_ID(genname, <val>)
Ê | CAST(<val> AS <cast_type>)
Ê | (<select_one>)
Ê | func (<val> [, <val> ...])

<cast_type> ::=
Ê  <datatype>
Ê | [TYPE OF] domain_name
Ê | TYPE OF COLUMN rel . colname

9%)3":% 33. 7%0%5.$0* (6.0%$(0% CREATE TABLE

!.".6#-" ;<)4.()#

tablename Q"4 $0A(#GC, "*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

filespec 8)-G#I#.0G#4 I0&(0 ($*(7.* 2(4 +1-J1#; $0A(#G).

colname Q"4 /$*(AG0 $0A(#GC, "*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

datatype N#) 2011C; SQL.

domain_name Q"4 2*"-10.

startvalue V0<0(71*- 510<-1#- /$*(AG0 #2-1$#I#.0G##.

identityvalue ?%#%0>-1#- /$*(AG0 #2-1$#I#.0G##. V- "*@-$ AC$7 %0+1* 0.

col_constraint SF%01#<-1#- /$*(AG0.

tconstraint SF%01#<-1#- $0A(#GC.

constr_name Q"4 *F%01#<-1#4, "*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

other_table Q"4 $0A(#GC, 10 .*$*%6= //C(0-$/4 +1-J1#& .(=<.

other_col 8$*(A-G $0A(#GC, 10 .*$*%6= //C(0-$/4 +1-J1#& .(=<.

using_index ?*5+*(4-$ 5020$7 #"4 0+$*"0$#<-/.# /*520+0-"*F* #12-./0 2(4
*F%01#<-1#4, # *)G#*10(71* *)%-2-(#$7, .0.*& H$* A62-$
#12-./[Ñ[)* +*5%0/$01#= ()* 6"*(<01#=) #(# )* 6AC+01#=.

literal W#$-%0(.

context_var W=A04 .*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*"
2011C; /$*(AG0.

check_condition D/(*+#- )%*+-%.# *F%01#<-1#4. :C)*(14-$/4, -/(# *G-1#+0-$/4 .0.
TRUE #(# NULL/UNKNOWN.

collation_name ?*%42*. /*%$#%*+.#. V-*A;*2#"* 6.05C+0$7 -/(# +C ;*$#$- <$*AC
)*%42*. /*%$#%*+.# 2(4 /$*(AG0 *$(#<0(/4 *$ )*%42.0 /*%$#%*+.#
2(4 10A*%0 /#"+*(*+ )* 6"*(<01#= H$*F* /$*(AG0.

select_one S)-%0$*% SELECT +CA#%0=>#& *2#1 /$*(A-G # +*5+%0>0=>#&
$*(7.* *216 /$%*.6.
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!.".6#-" ;<)4.()#

select_list S)-%0$*% SELECT +CA#%0=>#& *2#1 /$*(A-G # +*5+%0>0=>#& 1*(7
# A*(-- /$%*..

select_expr S)-%0$*% SELECT +CA#%0=>#& 1-/.*(7.* /$*(AG*+ #
+*5+%0>0=>#& 1*(7 # A*(-- /$%*..

experssion :C%0@-1#-.

genname Q"4 )*/(-2*+0$-(71*/$# (F-1-%0$*%0).

func 8.0(4%104 I61.G#4.

S)-%0$*% CREATE TABLE /*520P$ 1*+6= $0A(#G6. Q"4 $0A(#GC 2*(@1* AC$7 61#.0(71C"
/%-2# #"P1 +/-; $0A(#G, )%-2/$0+(-1#& (VIEWs) # ;%01#"C; )%*G-26% A05C 2011C;.

N0A(#G0 "*@-$ /*2-%@0$7, )* "-17J-& "-%-, *2#1 /$*(A-G # )%*#5+*(71*- .*(#<-/$+*
*F%01#<-1#& $0A(#GC.

Q"4 /$*(AG0 2*(@1* AC$7 61#.0(71C" 2(4 /*520+0-"*& $0A(#GC. !(4 /$*(AG0 *A450$-(71*
2*(@-1 AC$7 6.0501 (#A* $#) 2011C;, (#A* #"4 2*"-10, ;0%0.$-%#/$#.# .*$*%*F* A626$
/.*)#%*+01C 2(4 /$*(AG0, (#A* 2*(@1* AC$7 6.0501*, <$* /$*(A-G 4+(4-$/4 +C<#/(4-"C".

: .0<-/$+- $#)0 /$*(AG0 "*@1* #/)*(75*+0$7 (=A*& $#) 2011C; SQL.

-9<%$2J:,6 '($2@I,

!(4 $#)*+ CHAR, VARCHAR # BLOB / )*2$#)*" TEXT "*@1* 6.050$7 10A*% /#"+*(*+ +
)%-2(*@-1## CHARACTER SET. 9/(# 10A*% /#"+*(*+ 1- 6.0501, $* )* 6"*(<01#= )%#1#"0-$/4
$*$ 10A*% /#"+*(*+, <$* AC( 6.0501 )%# /*5201## A05C 2011C;. 9/(# @- )%# /*5201## A05C
2011C; 1- AC( 6.0501 10A*% /#"+*(*+, $* )* 6"*(<01#= )%#1#"0-$/4 10A*% /#"+*(*+
NONE. : H$*" /(6<0- 2011C- ;%014$/4 # #5+(-.0=$/4, $0. .0. *1# AC(# )*201C. : /$*(A-G
"*@1* 50F%6@0$7 2011C- + (=A*& .*2#%*+.-, 1* 1-+*5"*@1* 50F%65#$7 H$# 2011C- +
/$*(A-G / 2%6F*& .*2#%*+.*&. N%01/(#$-%0G#4 "-@26 #/;*21C"# # .*1-<1C"#
.*2#%*+.0"# 1- +C)*(14-$/4, <$* "*@-$ )%#+*2#$7 . *J#A.0".

V-*A450$-(71*- )%-2(*@-1#- COLLATE )*5+*(4-$ 5020$7 )*%42*. /*%$#%*+.# 2(4 /$%*.*+C;
$#)*+ 2011C; (50 #/.(=<-1#-" BLOB). 9/(# )*%42*. /*%$#%*+.# 1- 6.0501, $* )* 6"*(<01#=
)%#1#"0-$/4 )*%42*. /*%$#%*+.# )* 6"*(<01#= 2(4 6.05011*F* 10A*%0 /*%$#%*+.#.

4?53:9E6:96 NOT NULL

?* 6"*(<01#= /$*(A-G "*@-$ )%#1#"0$7 510<-1#- NULL.

V-*A450$-(71*- )%-2(*@-1#- NOT NULL 6.05C+0-$, <$* /$*(AG6 1- "*@-$ AC$7 )%#/+*-1*
510<-1#- NULL.

Z:3E6:96 )$ "<$2E3:9D

V-*A450$-(71*- )%-2(*@-1#- DEFAULT )*5+*(4-$ 6.050$7 510<-1#- )* 6"*(<01#= 2(4
/$*(AG0 $0A(#GC. B$* 510<-1#- A62-$ )*"->-1* + /$*(A-G $0A(#GC )%# +C)*(1-1##
*)-%0$*%0 INSERT, -/(# 510<-1#- 1- A62-$ 6.0501* 2(4 H$*F* /$*(AG0. : .0<-/$+- 510<-1#4 )*
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6"*(<01#= "*@-$ AC$7 (#$-%0( /*+"-/$#"C& )* $#)6, 1-#5+-/$1*- 510<-1#- NULL #(#
.*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*" /$*(AG0. 9/(# 510<-1#- )*
6"*(<01#= 4+1* 1- 6/$010+(#+0-$/4, $* )*2%056"-+0-$/4 )6/$*- 510<-1#-, NULL.
Q/)*(75*+01#- +C%0@-1#& + 510<-1## )* 6"*(<01#= 1-2*)6/$#"*.

-($2@I, $':$%3::,6 :3 &$<6:6

!(4 *)%-2-(-1#4 /$*(AG0, "*@1* +*/)*(75*+0$7/4 %01-- *)#/011C" 2*"-1*". 9/(#
*)%-2-(-1#- /$*(AG0 */1*+01* 10 2*"-1-, *1* "*@-$ +.(=<0$7 1*+*- 510<-1#- )*
6"*(<01#=, 2*)*(1#$-(71C- *F%01#<-1#4 CHECK, )%-2(*@-1#- COLLATE, .*$*%C-
)-%-.%C+0=$ 510<-1#4 6.05011C- )%# *)%-2-(-1## 2*"-10. S)%-2-(-1#- $0.*F* /$*(AG0
"*@-$ +.(=<0$7 2*)*(1#$-(71C- *F%01#<-1#4 /$*(AG0, 10)%#"-% NOT NULL, -/(# 2*"-1
-F* ->P 1- /*2-%@#$.

!

8(-26-$ *A%0$#$7 +1#"01#- 10 $*, <$* -/(# + *)%-2-(-1## 2*"-10 AC(*
6.0501* NOT NULL, 10 6%*+1- /$*(AG0 1-+*5"*@1* *)%-2-(#$7 2*)6/$#"*/$7
#/)*(75*+01#4 + 1-" 510<-1#4 NULL. 9/(# +C ;*$#$- <$*AC 10 */1*+- 2*"-10
"*@1* AC(* *)%-2-(4$7 /$*(AGC 2*)6/.0=>#- )/-+2*510<-1#- NULL # 1-
2*)6/.0=>-- -F*, $* ;*%*J-& )%0.$#.*& 4+(4-$/4 /*5201#- 2*"-10
2*)6/.0=>-F* NULL # 6.0501#- *F%01#<-1#4 NOT NULL 6 /$*(AG*+ $0A(#GC $0"
F2- H$* 1-*A;*2#"*.

-($2@I, 9&6:(9G9#3I99 (3%($9:#56<6:()

8$*(A-G #2-1$#I#.0G## )%-2/$0+(4-$ /*A*& /$*(A-G, /+45011C& / +16$%-11#"
F-1-%0$*%*" )*/(-2*+0$-(71*/$-&. 8$*(AGC #2-1$#I#.0G## "*F6$ AC$7 *)%-2-(-1C (#A* /
)*"*>7= )%-2(*@-1#4 GENERATED BY DEFAULT AS IDENTITY, (#A* )%-2(*@-1#4 GENERATED ALWAYS
AS IDENTITY.

9/(# /$*(A-G #2-1$#I#.0G## 50201 .0. GENERATED BY DEFAULT, $* -F* 510<-1#- A62-$
6+-(#<#+0$7/4 # #/)*(75*+01* .0. 510<-1#- )* 6"*(<01#= )%# .0@2*& +/$0+.-, $*(7.* +
$*" /(6<0-, -/(# 510<-1#- H$*F* /$*(AG0 1- 50201* 4+1*.

R$*AC #/)*(75*+0$7 /F-1-%#%*+011*- )* 6"*(<01#= 510<-1#-, 1-*A;*2#"* (#A* 6.050$7
.(=<-+*- /(*+* DEFAULT )%# +/$0+.- + /$*(A-G #2-1$#I#.0G##, #(# )%*/$* 1- 6)*"#10$7
/$*(A-G #2-1$#I#.0G## + /)#/.- /$*(AG*+ 2(4 +/$0+.#. : )%*$#+1*" /(6<0- A62-$
#/)*(75*+01* 6.05011*- +0"# 510<-1#-.
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70"5.0 92. !$(3).: (60.-.3J##*@ &%& GENERATED BY DEFAULT AS IDENTITY

CREATE TABLE greetings  (
Ê id  INT GENERATED BY DEFAULT AS IDENTITY,
Ê name CHAR( 50));

-- specify value "1":
INSERT INTO greetings  VALUES ( 1,  'hi' );

-- use generated default
INSERT INTO greetings  VALUES ( DEFAULT,  'salut' );

-- use generated default
INSERT INTO greetings ( ch)  VALUES ( 'bonjour' );

" B$* )*+-2-1#- "*@-$ AC$7 #5"-1-1* + *)-%0$*%- INSERT -/(# 6.05010
2#%-.$#+0 OVERRIDING USER VALUE. ?*2%*A1-- /". !#%-.$#+0 OVERRIDING .

9/(# /$*(A-G #2-1$#I#.0G## 50201 .0. GENERATED ALWAYS, $* -F* 510<-1#- A62-$
6+-(#<#+0$7/4 )%# .0@2*& +/$0+.-. ?%# )*)C$.- 4+1* )%#/+*#$7 510<-1#- /$*(AG0
#2-1$#I#.0G## + *)-%0$*%- INSERT, A62-$ +C201* /**A>-1#- *A *J#A.-. : *)-%0$*%- INSERT
+C "*@-$- 6.050$7 .(=<-+*- /(*+* DEFAULT +"-/$* 510<-1#4 2(4 /$*(AG0 #2-1$#I#.0G##.

create  table  greetings  (
Ê id  INT GENERATED ALWAYS AS IDENTITY,
Ê name CHAR( 50));

INSERT INTO greetings  VALUES ( DEFAULT,  'hello' );

INSERT INTO greetings ( ch)  VALUES ( 'bonjour' );

" B$* )*+-2-1#- "*@-$ AC$7 #5"-1-1* + *)-%0$*%- INSERT -/(# 6.05010
2#%-.$#+0 OVERRIDING SYSTEM VALUE. ?*2%*A1-- /". !#%-.$#+0 OVERRIDING.

V-*A450$-(71*- )%-2(*@-1#- START WITH )*5+*(4-$ 6.050$7 10<0(71*- 510<-1#- *$(#<1*-
*$ 16(4. ?%-2(*@-1#- INCREMENT [BY] 6/$010+(#+0-$ 510<-1#- )%#%0>-1#4. U10<-1#-
)%#%0>-1#4 2*(@1* AC$7 *$(#<1* *$ 0. ?* 6"*(<01#= 510<-1#- )%#%0>-1#4 %0+1* 1.

70%1"3%

¥ N#) 2011C; /$*(AG0 #2-1$#I#.0G## 2*(@-1 AC$7 G-(C" <#/(*" / 16(-+C" "0/J$0A*".
!*)6/$#"C"# $#)0"# 4+(4=$/4 SMALLINT, INTEGER, BIGINT, NUMERIC(x,0) # DECIMAL(x,0);

¥ Q2-1$#I#.0G#*11C& /$*(A-G 1- "*@-$ #"-$7 DEFAULT # COMPUTED 510<-1#&.
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"

¥ Q2-1$#I#.0G#*11C& /$*(A-G "*@-$ AC$7 #5"-1P1, <$*AC /$0$7
*AC<1C" /$*(AG*". SAC<1C& /$*(A-G 1- "*@-$ AC$7 #5"-1P1, <$*AC
/$0$7 #2-1$#I#.0G#*11C".

¥ Q2-1$#I#.0G#*11C- /$*(AGC 1-4+1* 4+(4=$/4 NOT NULL /$*(AG0"#.

¥ D1#.0(71*/$7 1- *A-/)-<#+0-$/4 0+$*"0$#<-/.#. SF%01#<-1#4 UNIQUE
#(# PRIMARY KEY $%-A6=$/4 2(4 F0%01$## 61#.0(71*/$#.

!5. $%&E.:

!#%-.$#+0 OVERRIDING .

Q,E9'2*6<,6 )$2*

:C<#/(4-"C- )*(4 "*F6$ AC$7 *)%-2-(-1C / )*"*>7= )%-2(*@-1#4 COMPUTED [BY] #(#
GENERATED ALWAYS AS (/*F(0/1* /$0120%$6 SQL-2003). S1# H.+#+0(-1$1C )* /"C/(6. !(4
+C<#/(4-"C; )*(-& 1- $%-A6-$/4 *)#/C+0$7 $#) 2011C; (1* 2*)6/$#"*), 8DE! +C<#/(4-$
)*2;*24>#& $#) + %-56(7$0$- 010(#50 +C%0@-1#4. : +C%0@-1## $%-A6-$/4 6.050$7
.*%%-.$16= *)-%0G#= 2(4 $#)*+ 2011C; /$*(AG*+, +;*24>#; + -F* /*/$0+. ?%# 4+1*"
6.0501## $#)0 /$*(AG0 2(4 +C<#/(4-"*F* )*(4 %-56(7$0$ +C<#/(-1#4 )%#+*2#$/4 .
6.05011*"6 $#)6, $* -/$7, 10)%#"-%, %-56(7$0$ <#/(*+*F* +C%0@-1#4 "*@1* +C+-/$# .0.
/$%*.6. :C<#/(-1#- +C%0@-1#4 )%*#/;*2#$ 2(4 .0@2*& /$%*.# +CA%011C; 2011C;, -/(# +
*)-%0$*%- +CA*%.# 2011C; SELECT, )%#/6$/$+6-$ $0.*& /$*(A-G.

!
:"-/$* #/)*(75*+01#4 +C<#/(4-"*F* /$*(AG0 + %42- /(6<0-+ #"--$ /"C/(
#/)*(75*+0$7 *AC<1C& /$*(A-G, 510<-1#- .*$*%*F* %0//<#$C+0-$/4 +
$%#FF-%0; 10 2*A0+(-1#- # *A1*+(-1#- 2011C;. B$* "*@-$ /1#5#$7
)%*#5+*2#$-(71*/$7 +/$0+.#/"*2#I#.0G## 50)#/-&, 1* )*+C/#$
)%*#5+*2#$-(71*/$7 +CA*%.# 2011C;.

-($2@I, (9)3 <3''9%

!(4 (=A*F* $#)0 2011C; .%*"- BLOB "*@1* 6.050$7 %05"-%1*/$7 "0//#+0, -/(# /$*(A-G
2*(@-1 AC$7 "0//#+*". M05"-%1*/$7 "0//#+0 6.05C+0-$/4 + .+02%0$1C; /.*A.0;. R$*AC 1-
)-%-)6$0$7 #; / /#"+*(0"#, *510<0=>#"# 1-*A450$-(71C- H(-"-1$C, *1# +C2-(-1C
@#%1C" J%#I$*". ?%# 6.0501## %05"-%1*/$# "0//#+0 6.05C+0=$/4 2+0 <#/(0 <-%-5
2+*-$*<#-. ?-%+*- <#/(* *510<0-$ 10<0(71C& 1*"-% H(-"-1$0 "0//#+0, +$*%*-[Ñ[.*1-<1C&.
9/(# 6.0501* $*(7.* *21* <#/(*, $* *1* *510<0-$ )*/(-21#& 1*"-% + H(-"-1$- "0//#+0, 0
)-%+C" 1*"-%*" /<#$0-$/4 1. !(4 "1*F*"-%1*F* "0//#+0 %05"-%1*/$# "0//#+0
)-%-<#/(4=$/4 <-%-5 50)4$6=.

4?53:9E6:9*

86>-/$+6=$ <-$C%- +#20 *F%01#<-1#&:

¥ )-%+#<1C& .(=< ( PRIMARY KEY);

¥ 61#.0(71C& .(=< ( UNIQUE);

¥ +1-J1#& .(=< ( REFERENCES #(# FOREIGN KEY);
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¥ )%*+-%*<1*- *F%01#<-1#- ( CHECK).

SF%01#<-1#4 "*F6$ AC$7 6.0501C 10 6%*+1- /$*(AG0 (Ò*F%01#<-1#4 /$*(AG*+Ó) #(# 10
6%*+1- $0A(#GC (Ò$0A(#<1C- *F%01#<-1#4Ó). SF%01#<-1#4 6%*+14 $0A(#GC 1-*A;*2#"C,
.*F20 .(=<# (*F%01#<-1#- 61#.0(71*/$#, )-%+#<1C& .(=< #(# +1-J1#& .(=<) 2*(@1C
AC$7 /I*%"#%*+01C )* 1-/.*(7.#" /$*(AG0", #(#, .*F20 *F%01#<-1#- CHECK +.(=<0-$
1-/.*(7.* /$*(AG*+, $.-. 2-&/$+6-$ 10 6%*+1- 50)#/#. 8#1$0./#/ 2(4 1-.*$*%C; $#)*+
*F%01#<-1#& "*@-$ 1-510<#$-(71* *$(#<0$7/4 + 50+#/#"*/$# *$ $*F* *)%-2-(4-$/4
*F%01#<-1#- 10 6%*+1- /$*(AG0 #(# 10 6%*+1- $0A(#GC.

¥ SF%01#<-1#- 10 6%*+1- /$*(AG0 6.05C+0-$/4 )*/(- *)%-2-(-1#4 2%6F#; ;0%0.$-%#/$#.
/$*(AG0. S1* "*@-$ +.(=<0$7 $*(7.* /$*(A-G 6.05011C& + H$*" *)%-2-(-1##.

¥ SF%01#<-1#4 10 6%*+1- $0A(#GC 6.05C+0=$/4 )*/(- *)%-2-(-1#& +/-; /$*(AG*+.
SF%01#<-1#4 $0A(#GC 4+(4=$/4 A*(-- 61#+-%/0(71C" /)*/*A*" 50)#/# *F%01#<-1#&,
)*/.*(7.6 )*5+*(4=$ *F%01#<-1#- A*(-- <-" 2(4 *21*F* /$*(AG0 $0A(#GC.

¥ :C "*@-$- /"-J#+0$7 *F%01#<-1#4 /$*(AG*+ # *F%01#<-1#4 $0A(#G + *21*" *)-%0$*%-
CREATE TABLE.

8#/$-"*& 0+$*"0$#<-/.# /*520P$/4 #12-./ 2(4 )-%+#<1*F* .(=<0 ( PRIMARY KEY), 61#.0(71*F*
.(=<0 ( UNIQUE KEY) # +1-J1-F* .(=<0 ( REFERENCES 2(4 *F%01#<-1#4 6%*+14 /$*(AG0, # FOREIGN
KEY REFERENCES 2(4 *F%01#<-1#4 6%*+14 $0A(#GC).

F<6:3 &2* $?53:9E6:9; 9 9C 9:&6#'$%

9/(# #"4 *F%01#<-1#4 1- 50201*, $* *1* 0+$*"0$#<-/.# A62-$ /F-1-%#%*+01* /#/$-"*&.

SF%01#<-1#4 6%*+14 /$*(AG0 # #; #12-./C 0+$*"0$#<-/.# #"-16=$/4 /(-26=>#" *A%05*":

¥ Q"-10 *F%01#<-1#& #"-=$ /(-26=>#& +#2 INTEG_<n>, F2- n )%-2/$0+(-1* *21#" #(#
1-/.*(7.#"# <#/(0"#;

¥ Q"-10 #12-./*+ #"-=$ +#2 RDB$PRIMARY<n> (2(4 #12-./0 )-%+#<1*F* .(=<0),
RDB$FOREIGN<n> (2(4 #12-./0 +1-J1-F* .(=<0) #(# RDB$<n> (2(4 #12-./0 61#.0(71*F*
.(=<0), F2- n )%-2/$0+(-1* *21#" #(# 1-/.*(7.#"# <#/(0"#;

8;-"C 0+$*"0$#<-/.*F* I*%"#%*+01#4 #"P1 2(4 *F%01#<-1#& 6%*+14 $0A(#GC # #;
#12-./*+ *2#10.*+C.

F<6:$%3::,6 $?53:9E6:9*

Q"4 *F%01#<-1#4 "*@1* 5020$7 4+1*, -/(# 6.050$7 -F* + 1-*A450$-(71*" )%-2(*@-1##
CONSTRAINT. ?* 6"*(<01#= #"4 #12-./0 *F%01#<-1#4 A62-$ $-" @- /0"C", <$* # /0"*F*
*F%01#<-1#4. 9/(# 2(4 #12-./0 1-*A;*2#"* 5020$7 2%6F*- #"4, $* -F* "*@1* 6.050$7 +
)%-2(*@-1## USING.

>56&2$86:96 USING

?%-2(*@-1#- USING )*5+*(4-$ 5020$7 *)%-2-(P11*- )*(75*+0$-(-" #"4 0+$*"0$#<-/.#
/*520+0-"*F* #12-./0 2(4 *F%01#<-1#4, # *)G#*10(71* *)%-2-(#$7, .0.*& H$* A62-$
#12-./[Ñ[)* +*5%0/$01#= ()* 6"*(<01#=) #(# )* 6AC+01#=.
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>65%9E:,; #2DE (PRIMARY KEY)

SF%01#<-1#- )-%+#<1*F* .(=<0 PRIMARY KEY /$%*#$/4 10 )*(- / 502011C" *F%01#<-1#-" NOT
NULL # $%-A6-$ 61#.0(71*/$# 510<-1#& /$*(AG0. N0A(#G0 "*@-$ #"-$7 $*(7.* *2#1
)-%+#<1C& .(=<.

¥ ?-%+#<1C& .(=< )* -2#1/$+-11*"6 /$*(AG6 "*@-$ AC$7 *)%-2-(P1 .0. 10 6%*+1-
/$*(AG0, $0. # 10 6%*+1- $0A(#GC.

¥ ?-%+#<1C& .(=< )* 1-/.*(7.#" /$*(AG0" "*@-$ AC$7 *)%-2-(P1 $*(7.* 10 6%*+1-
$0A(#GC.

4?53:9E6:96 ":9#32J:$'(9 (UNIQUE)

SF%01#<-1#- 61#.0(71*F* .(=<0 UNIQUE 5020P$ 2(4 510<-1#& /$*(AG0 $%-A*+01#-
61#.0(71*/$# /*2-%@#"*F*. N0A(#G0 "*@-$ /*2-%@0$7 (=A*- .*(#<-/$+* 61#.0(71C;
.(=<-&.

30. # )-%+#<1C& .(=<, *F%01#<-1#- 61#.0(71*/$# "*@-$ AC$7 *)%-2-(-1* 10 1-/.*(7.#;
/$*(AG0;. : H$*" /(6<0- +C 2*(@1C *)%-2-(4$7 -F* .0. *F%01#<-1#- 6%*+14 $0A(#GC.

NULL % ":9#32J:,C #2DE3C

8*F(0/1* /$0120%$6 SQL-99 Firebird 2*)6/.0-$ *21* #(# A*(-- 510<-1#& NULL + /$*(AG- 10
.*$*%C& 10(*@-1* *F%01#<-1#- UNIQUE. B$* )*5+*(4-$ *)%-2-(#$7 *F%01#<-1#- UNIQUE 10
/$*(AG0;, .*$*%C- 1- #"-=$ *F%01#<-1#4 NOT NULL.

!(4 61#.0(71C; .(=<-&, /*2-%@0>#; 1-/.*(7.* /$*(AG*+, (*F#.0 1-"1*F* /(*@1--:

¥ M05%-J-1* "1*@-/$+* 50)#/-& /* 510<-1#-" NULL +* +/-; /$*(AG0; .(=<0;

¥ M05%-J-1* "1*@-/$+* 50)#/-& / %05(#<1C"# .*"A#10G#4"# null # not-null 510<-1#& +
.(=<0;;

¥ M05%-J-1* "1*@-/$+* 50)#/-&, + .*$*%C; + *21*" #5 /$*(AG*+ 61#.0(71*F* .(=<0
/*2-%@#$/4 510<-1#- NULL, 0 */$0(71C- /$*(AGC 50)*(1-1C 510<-1#4"# # H$#
510<-1#4 %05(#<1C ;*$4 AC + *21*" #5 1#;;

¥ M05%-J-1* "1*@-/$+* 50)#/-&, + .*$*%C; + *21*" #5 /$*(AG*+ 61#.0(71*F* .(=<0
/*2-%@#$/4 510<-1#- NULL, 0 */$0(71C- /$*(AGC 50)*(1-1C 510<-1#4"#, # H$#
510<-1#4 #"-=$ /*+)02-1#4 ;*$4 AC + *21*" #5 1#;.

B$* "*@1* %-5="#%*+0$7 /(-26=>#" )%#"-%*":

RECREATE TABLE t (  x int ,  y int ,  z int ,  unique( x, y, z));
INSERT INTO t  values (  NULL,  1,  1 );
INSERT INTO t  values (  NULL,  NULL,  1 );
INSERT INTO t  values (  NULL,  NULL,  NULL );
INSERT INTO t  values (  NULL,  NULL,  NULL );  -- F":3'>'#4
INSERT INTO t  values (  NULL,  NULL,  1 );  -- K"23';'#4
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Q:6B:9; #2DE (FOREIGN KEY)

SF%01#<-1#- +1-J1-F* .(=<0 F0%01$#%6-$, <$* /$*(A-G (/$*(AGC) 6<0/$1#. "*@-$
/*2-%@0$7 $*(7.* $- 510<-1#4, .*$*%C- /6>-/$+6=$ + 6.05011*" /$*(AG- (/$*(AG0;)
F(0+1*& $0A(#GC. B$# //C(*<1C- /$*(AGC <0/$* 105C+0=$ /$*(AG0"# 10510<-1#4. S1#
2*(@1C AC$7 )-%+#<1C" .(=<*" #(# 61#.0(71C" .(=<*" + G-(-+*& $0A(#G-. S1# "*F6$
1- #"-$7 *F%01#<-1#4 NOT NULL, -/(# *1# +;*24$ + *F%01#<-1#- 61#.0(71*F* .(=<0.

8$*(AGC +1-J1-F* .(=<0 1- $%-A6=$ *F%01#<-1#4 NOT NULL.

V0 6%*+1- /$*(AG0 *F%01#<-1#- +1-J1-F* .(=<0 *)%-2-(4-$/4 / #/)*(75*+01#-"
.(=<-+*F* /(*+0 REFERENCES.

...  ,
ARTIFACT_ID INTEGER REFERENCES COLLECTION ( ARTIFACT_ID),

: H$*" )%#"-%- /$*(A-G ARTIFACT_ID //C(0-$/4 10 /$*(A-G / $-" @- #"-1-" + $0A(#G-
COLLECTION.

V0 6%*+1- $0A(#GC "*F6$ AC$7 *)%-2-(-1C +1-J1#& .(=< 102 *21#" #(# 1-/.*(7.#"#
/$*(AG0"#. :1-J1#- .(=<# 102 1-/.*(7.#"# /$*(AG0"# "*@1* *)%-2-(#$7 $*(7.* 10
6%*+1- $0A(#GC.

8#1$0./#/ *)%-2-(-1#4 +1-J1-F* .(=<0 10 6%*+1- $0A(#GC 1-/.*(7.* *$(#<0-$/4. ?*/(-
*)%-2-(-1#4 +/-; /$*(AG*+, / #; *F%01#<-1#4 6%*+14 /$*(AG0, +C "*@-$- *)%-2-(#$7
#"-1*+011*- *F%01#<-1#- +1-J1-F* .(=<0 6%*+14 $0A(#GC, #/)*(7564 .(=<-+C- /(*+0
FOREIGN KEY # #"P1 /$*(AG*+ 2(4 .*$*%C; *1* )%#"-14-$/4:

...  ,
CONSTRAINT FK_ARTSOURCE FOREIGN KEY( DEALER_ID,  COUNTRY)
Ê REFERENCES DEALER ( DEALER_ID,  COUNTRY),

SA%0$#$- +1#"01#- 10 $*, <$* #"-10 /$*(AG*+ + G-(-+*& (master) $0A(#G- "*F6$ *$(#<0$7/4
*$ $-; <$* 6.0501C +* +1-J1-" .(=<-.

" 9/(# G-(-+C- /$*(AGC 1- 6.0501C, $* +1-J1#& .(=< 0+$*"0$#<-/.#
//C(0-$/4 10 /$*(AGC )-%+#<1*F* .(=<0 G-(-+*& $0A(#GC.

06;'(%9* %:6B:6?$ #2DE3

!(4 *A-/)-<-1#4 2*)*(1#$-(71*& G-(*/$1*/$# 2011C; "*@1* 6.050$7 1-*A450$-(71C-
*)G##, .*$*%C- *A-/)-<0$ /*F(0/*+011*/$7 2011C; "-@26 %*2#$-(7/.#"# # 2*<-%1#"#
$0A(#G0"# )* 502011C" )%0+#(0":

¥ ?%-2(*@-1#- ON UPDATE *)%-2-(4-$, <$* )%*#5*&2P$ / 50)#/4"# )*2<#1P11*& $0A(#GC
)%# #5"-1-1## 510<-1#4 )-%+#<1*F*/61#.0(71*F* .(=<0 + /$%*.- F(0+1*& $0A(#GC.

¥ ?%-2(*@-1#- ON DELETE *)%-2-(4-$, <$* )%*#5*&2P$ / 50)#/4"# )*2<#1P11*& $0A(#GC
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)%# 620(-1## /**$+-$/$+6=>-& /$%*.# F(0+1*& $0A(#GC.

!(4 *A-/)-<-1#4 //C(*<1*& G-(*/$1*/$# +1-J1-F* .(=<0, .*F20 #5"-14-$/4 #(# 620(4-$/4
510<-1#- /+45011*F* )-%+#<1*F* #(# 61#.0(71*F* .(=<0, "*F6$ AC$7 +C)*(1-1C
/(-26=>#- 2-&/$+#4:

¥ NO ACTION ()* 6"*(<01#=)[Ñ[1- A62-$ +C)*(1-1* 1#.0.#; 2-&/$+#&;

¥ CASCADE[Ñ[)%# #5"-1-1## #(# 620(-1## 510<-1#4 )-%+#<1*F* .(=<0 102 510<-1#-"
+1-J1-F* .(=<0 A626$ )%*#5+-2-1C $- @- 2-&/$+#4. ?%# +C)*(1-1## 620(-1#4 /$%*.# +
F(0+1*& $0A(#G- + )*2<#1P11*& $0A(#G- 2*(@1C AC$7 620(-1C +/- 50)#/#, #"-=>#- $-
@- 510<-1#4 +1-J1-F* .(=<0, <$* # 510<-1#- )-%+#<1*F* (61#.0(71*F*) .(=<0
620(P11*& /$%*.# F(0+1*& $0A(#GC. ?%# +C)*(1-1## *A1*+(-1#4 50)#/# F(0+1*&
$0A(#GC + )*2<#1P11*& $0A(#G- 2*(@1C AC$7 #5"-1-1C +/- 510<-1#4 +1-J1-F*
.(=<0, #"-=>#- $- @- 510<-1#4, <$* # 510<-1#- )-%+#<1*F* (61#.0(71*F*) .(=<0
#5"-14-"*& /$%*.# F(0+1*& $0A(#GC;

¥ SET DEFAULT[Ñ[510<-1#4 +1-J1-F* .(=<0 +/-; /**$+-$/$+6=>#; /$%*. + )*2<#1P11*&
$0A(#G- 6/$010+(#+0=$/4 + 510<-1#- )* 6"*(<01#=, 502011*- + )%-2(*@-1## DEFAULT
2(4 H$*F* /$*(AG0;

¥ SET NULL[Ñ[510<-1#4 +1-J1-F* .(=<0 +/-; /**$+-$/$+6=>#; /$%*. + )*2<#1P11*&
$0A(#G- 6/$010+(#+0=$/4 + )6/$*- 510<-1#- NULL.

70"5.0 93. M#.>#"@ &3N+ ' &%'&%-#*5 ()#(13.#".5 " D'$%#(1&(@ NULL 60" D-%3.#""

CONSTRAINT FK_ORDERS_CUST
FOREIGN KEY ( CUSTOMER)  REFERENCES CUSTOMERS ( ID)
ON UPDATE CASCADE ON DELETE SET NULL

4?53:9E6:96 CHECK

SF%01#<-1#- CHECK 5020P$ 6/(*+#-, .*$*%*"6 2*(@1C 62*+(-$+*%4$7 510<-1#4, )*"->0-"C-
+ 2011C& /$*(A-G. D/(*+#-[Ñ[H$* (*F#<-/.*- +C%0@-1#-, 105C+0-"*- $0.@- )%-2#.0$,
.*$*%*- "*@-$ +*5+%0>0$7 510<-1#4 TRUE (#/$#10), FALSE ((*@7) # UNKNOWN (1-#5+-/$1*).
D/(*+#- /<#$0-$/4 +C)*(1-11C", -/(# )%-2#.0$ +*5+%0>0-$ 510<-1#- TRUE #(# UNKNOWN
(H.+#+0(-1$ NULL). 9/(# )%-2#.0$ +*5+%0>0-$ FALSE, $* 510<-1#- 1- A62-$ )%#14$*. B$*
6/(*+#- #/)*(756-$/4 )%# 2*A0+(-1## + $0A(#G6 1*+*& /$%*.# (*)-%0$*% INSERT) # )%#
#5"-1-1## /6>-/$+6=>-F* 510<-1#4 /$*(AG0 $0A(#GC (*)-%0$*% UPDATE), 0 $0.@-
*)-%0$*%*+, + .*$*%C; "*@-$ )%*#5*&$# *21* #5 H$#; 2-&/$+#& ( UPDATE OR INSERT, MERGE).

!
?%# #/)*(75*+01## )%-2(*@-1#4 CHECK 2(4 /$*(AG0, A05#%6=>-F*/4 10
2*"-1-, /(-26-$ )*"1#$7, <$* +C%0@-1#- + CHECK (#J7 2*)*(14-$ 6/(*+#-
)%*+-%.#, .*$*%*- "*@-$ 6@- AC$7 *)%-2-(-1* + 2*"-1-.

V0 6%*+1- /$*(AG0 #(# $0A(#GC +C%0@-1#- + )%-2(*@-1## CHECK //C(0-$/4 10 +;*24>--
510<-1#4 / )*"*>7= / )*"*>7= #2-1$#I#.0$*%*+ /$*(AG*+, + *$(#<#- *$ 2*"-1*+, F2- +
*F%01#<-1## CHECK 2(4 H$#; G-(-& #/)*(756-$/4 .(=<-+*- /(*+* VALUE.
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70"5.0 94. CHECK (A0%#"+.#"4 D0(1#4 '$(3):% " D0(1#4 $%)3":*

CREATE TABLE PLACES (
Ê ...
Ê LAT DECIMAL( 9,  6)  CHECK ( ABS( LAT)  <= 90),
Ê LON DECIMAL( 9,  6)  CHECK ( ABS( LON)  <= 180),
Ê ...
Ê CONSTRAINT CHK_POLES CHECK ( ABS( LAT)  < 90 OR LON = 0)
);

>59%926?99 %,)$2:6:9*

V-*A450$-(71*- )%-2(*@-1#- SQL SECURITY + /)-G#I#.0G## $0A(#GC )*5+*(4-$ 5020$7 /
.0.#"# )%#+#(-F#4"# +C<#/(4=$/4 +C<#/(4-"C- /$*(AGC. 9/(# +CA%010 *)G#4 INVOKER, $*
+C<#/(4-"C- /$*(AGC +C<#/(4=$/4 / )%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4. 9/(#
+CA%010 *)G#4 DEFINER, $* +C<#/(4-"C- /$*(AGC +C<#/(4=$/4 / )%#+#(-F#4"#
*)%-2-(4=>-F* )*(75*+0$-(4 (+(02-(7G0). ?* 6"*(<01#= +C<#/(4-"C- /$*(AGC
+C<#/(4=$/4 / )%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4. 3%*"- $%#FF-%C 10/(-26=$
)%#+#(-F## +C)*(1-1#4 $0A(#GC, -/(# *1# 1- )-%-*)%-2-(-1C 6 /0"#; $%#FF-%*+.

!
?%#+#(-F## +C)*(1-1#4 )* 6"*(<01#= 2(4 +1*+7 /*520+0-"C; *AO-.$*+
"-$02011C; "*@1* #5"-1#$7 / )*"*>7= *)-%0$*%0

ALTER DATABASE SET DEFAULT SQL SECURITY {DEFINER | INVOKER}

.)53%26:96 56)29#3I96;

V-*A450$-(71*- )%-2(*@-1#- ENABLE PUBLICATION +.(=<0-$ $0A(#G6 + 10A*% %-)(#.0G##
()6A(#.0G#=). 9/(# %01-- AC( +C)*(1-1 *)-%0$*% ALTER DATABASE ADD ALL TO PUBLICATION, $*
$0A(#G0 A62-$ +.(=<-10 + )6A(#.0G#= 20@- -/(# )%-2(*@-1#- ENABLE PUBLICATION 1-
6.0501*.

V-*A450$-(71*- )%-2(*@-1#- DISABLE PUBLICATION #/.(=<0-$ $0A(#G6 #5 10A*%0 %-)(#.0G##
()6A(#.0G##). B$* )%-2(*@-1#- #"--$ /"C/( 6.05C+0$7 $*(7.* -/(# %01-- AC( +C)*(1-1
*)-%0$*% ALTER DATABASE ADD ALL TO PUBLICATION, .*$*%C& 0+$*"0$#<-/.# 2*A0+(4-$ +1*+7
/*52011C- $0A(#GC + )6A(#.0G#=.

K($ <$86( '$+&3(J (3@29I"?

:C)*(1#$7 *)-%0$*% CREATE TABLE "*F6$:

¥ ,2"#1#/$%0$*%C

¥ ?*(75*+0$-(# / )%#+#(-F#-& CREATE TABLE.

?*(75*+0$-(7, /*520+J#& $0A(#G6, /$01*+#$/4 -P +(02-(7G-".
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>59<65,

70"5.0 95. !(2-%#". $%)3":*

CREATE TABLE COUNTRY (
Ê COUNTRY COUNTRYNAME NOT NULL PRIMARY KEY,
Ê CURRENCY VARCHAR( 10)  NOT NULL);

70"5.0 96. !(2-%#". $%)3":* ' 2%-%#".5 "5.#(1%##(A( 6.01"+#(A( " D#"&%3=#(A( &3N+.@

CREATE TABLE STOCK (
Ê MODEL SMALLINT NOT NULL CONSTRAINT PK_STOCK PRIMARY KEY,
Ê MODELNAME CHAR( 10)  NOT NULL,
Ê ITEMID INTEGER NOT NULL,
Ê CONSTRAINT MOD_UNIQUE UNIQUE ( MODELNAME,  ITEMID));

70"5.0 97. !(2-%#". $%)3":* ' -()%13.#".5 .J 1 #%)(0 0.63"&%:""

CREATE TABLE STOCK (
Ê MODEL SMALLINT NOT NULL CONSTRAINT PK_STOCK PRIMARY KEY,
Ê MODELNAME CHAR( 10)  NOT NULL,
Ê ITEMID INTEGER NOT NULL,
Ê CONSTRAINT MOD_UNIQUE UNIQUE ( MODELNAME,  ITEMID))
ENABLE PUBLICATION;

70"5.0 98. 9%)3":% ' 6(3.5 5%''"1(5

CREATE TABLE JOB (
Ê   JOB_CODE         JOBCODE NOT NULL,
Ê   JOB_GRADE        JOBGRADE NOT NULL,
Ê   JOB_COUNTRY      COUNTRYNAME,
Ê   JOB_TITLE        VARCHAR( 25)  NOT NULL,
Ê   MIN_SALARY       NUMERIC( 18,  2)  DEFAULT 0 NOT NULL,
Ê   MAX_SALARY       NUMERIC( 18,  2)  NOT NULL,
Ê   JOB_REQUIREMENT  BLOB SUB_TYPE 1,
Ê   LANGUAGE_REQ     VARCHAR( 15)  [ 1: 5],
Ê   PRIMARY KEY ( JOB_CODE,  JOB_GRADE,  JOB_COUNTRY),
Ê   FOREIGN KEY ( JOB_COUNTRY)  REFERENCES COUNTRY ( COUNTRY)
Ê     ON UPDATE CASCADE
Ê     ON DELETE SET NULL,
Ê   CONSTRAINT CHK_SALARY CHECK ( MIN_SALARY < MAX_SALARY)
);
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70"5.0 99. !(2-%#". $%)3":* ' (A0%#"+.#".5 6.01"+#(A(, 1#.>#.A( " D#"&%3=#(A( &3N+% -34
&($(0*, 2%-%#* 6(3=2(1%$.3='&". "5.#% "#-.&'(1

CREATE TABLE PROJECT (
Ê   PROJ_ID    PROJNO NOT NULL,
Ê   PROJ_NAME  VARCHAR( 20)  NOT NULL UNIQUE
Ê     USING DESC INDEX IDX_PROJNAME,
Ê   PROJ_DESC    BLOB SUB_TYPE 1,
Ê   TEAM_LEADER  EMPNO,
Ê   PRODUCT      PRODTYPE,
Ê   CONSTRAINT PK_PROJECT PRIMARY KEY ( PROJ_ID)
Ê     USING INDEX IDX_PROJ_ID,
Ê   FOREIGN KEY ( TEAM_LEADER)  REFERENCES EMPLOYEE ( EMP_NO)
Ê     USING INDEX IDX_LEADER
);

70"5.0 100. !(2-%#". $%)3":* '( '$(3):(5 "-.#$"/"&%:"" BY DEFAULT

CREATE TABLE objects  (
Ê id  INTEGER GENERATED BY DEFAULT AS IDENTITY PRIMARY KEY,
Ê name VARCHAR( 15)
);

INSERT INTO objects  ( name)  VALUES ( 'Table' );
INSERT INTO objects  ( name)  VALUES ( 'Book' );
INSERT INTO objects  ( id ,  name)  VALUES ( 10,  'Computer' );

SELECT *  FROM objects ;

ID           NAME
============ ===============
Ê          1 Table
Ê          2 Book
Ê         10 Computer

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)

174



70"5.0 101. !(2-%#". $%)3":* '( '$(3):(5 "-.#$"/"&%:"" ALWAYS

CREATE TABLE objects  (
Ê id  INTEGER GENERATED ALWAYS AS IDENTITY PRIMARY KEY,
Ê name VARCHAR( 15)
);

INSERT INTO objects  ( name)  VALUES ( 'Table' );
INSERT INTO objects  ( name)  VALUES ( 'Book' );
INSERT INTO objects  ( id ,  name)  VALUES ( DEFAULT,  'Computer' );

SELECT *  FROM objects ;

ID           NAME
============ ===============
Ê          1 Table
Ê          2 Book
Ê          3 Computer

70"5.0 102. !(2-%#". $%)3":* '( '$(3):(5 "-.#$"/"&%:"" ' #%+%3=#*5 2#%+.#".5 0%1#*5 10
" 60"0%I.#".5 0%1#*5 2

CREATE TABLE objects  (
Ê id  INTEGER GENERATED BY DEFAULT AS IDENTITY ( STER WITH 10 INCREMENT BY 2)
PRIMARY KEY,
Ê name VARCHAR( 15)
);

INSERT INTO objects  ( name)  VALUES ( 'Table' );
INSERT INTO objects  ( name)  VALUES ( 'Book' );

ID           NAME
============ ===============
Ê         12 Table
Ê         14 Book
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70"5.0 103. !(2-%#". $%)3":* ' 1*+"'34.5*5" 6(345"

CREATE TABLE SALARY_HISTORY (
Ê   EMP_NO          EMPNO NOT NULL,
Ê   CHANGE_DATE     TIMESTAMP DEFAULT 'NOW' NOT NULL,
Ê   UPDATER_ID      VARCHAR( 20)  NOT NULL,
Ê   OLD_SALARY      SALARY NOT NULL,
Ê   PERCENT_CHANGE  DOUBLE PRECISION DEFAULT 0 NOT NULL,
Ê   SALARY_CHANGE   GENERATED ALWAYS AS
Ê     ( OLD_SALARY *  PERCENT_CHANGE /  100),
Ê   NEW_SALARY      COMPUTED BY
Ê     ( OLD_SALARY + OLD_SALARY *  PERCENT_CHANGE /  100)
);

?*(- SALARY_CHANGE *AO4+(-1* /*F(0/1* /$0120%$6 SQL::2003, )*(- NEW_SALARY +
.(0//#<-/.*" /$#(- *AO4+(-1#4 +C<#/(4-"C; )*(-& + Firebird.

CREATE TABLE SALARY_HISTORY
(
Ê   EMP_NO          EMPNO NOT NULL,
Ê   CHANGE_DATE     TIMESTAMP DEFAULT 'NOW' NOT NULL,
Ê   UPDATER_ID      VARCHAR( 20)  NOT NULL,
Ê   OLD_SALARY      SALARY NOT NULL,
Ê   PERCENT_CHANGE  DOUBLE PRECISION DEFAULT 0 NOT NULL,
Ê   SALARY_CHANGE   GENERATED ALWAYS AS
Ê     ( OLD_SALARY *  PERCENT_CHANGE /  100),
Ê   NEW_SALARY      COMPUTED BY
Ê     ( OLD_SALARY + OLD_SALARY *  PERCENT_CHANGE /  100)
)
SQL SECURITY DEFINER;

N* @- /0"*-, 1* +C<#/(4-"C- /$*(AGC +C<#/(4=$/4 / )%0+0"# *)%-2-(4=>-F*
)*(75*+0$-(4 (+(02-(7G0 $0A(#GC). 3%*"- $%#FF-%C 10/(-26=$ )%#+#(-F##
+C)*(1-1#4 $0A(#GC, -/(# *1# 1- )-%-*)%-2-(-1C 6 /0"#; $%#FF-%*+.

12$@32J:,6 %56<6::,6 (3@29I, (GTT)

Y(*A0(71C- +%-"-11C- $0A(#GC (+ 20(71-&J-" /*.%0>P11* ÒGTTÓ) $0. @-, .0. # *AC<1C-
$0A(#GC, 4+(4=$/4 )*/$*411C"# "-$02011C"#, 1* 2011C- + 1#; *F%01#<-1C )* +%-"-1#
/6>-/$+*+01#4 $%0150.G#-& (510<-1#- )* 6"*(<01#=) #(# /*-2#1-1#-" / E!. 30@204
$%0150.G#4 #(# /*-2#1-1#- #"--$ /+*& /*A/$+-11C& H.5-")(4% GTT / 2011C"#,
#5*(#%*+011C& *$ +/-; */$0(71C;. B.5-")(4%C /*520=$/4 $*(7.* )%# 6/(*+## *A%0>-1#4 .
GTT, # 2011C- + 1-& 620(4=$/4 )%# 50+-%J-1## $%0150.G## #(# *$.(=<-1## *$ E!.
L-$02011C- GTT "*F6$ AC$7 #5"-1-1C #(# 620(-1C / )*"*>7= #1/$%6.G#& ALTER TABLE #
DROP TABLE.
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!"#$%&'"'

CREATE GLOBAL TEMPORARY TABLE name
Ê (<column_def> [, {<column_def> | <table_constraint>} ...])
Ê [ON COMMIT {DELETE | PRESERVE} ROWS]
Ê [SQL SECURITY {DEFINER | INVOKER}]

9/(# + *)-%0$*%- /*5201#4 F(*A0(71*& +%-"-11*& $0A(#GC 6.0501* 1-*A450$-(71*-
)%-2(*@-1#- ON COMMIT DELETE ROWS, $* A62-$ /*52010 GTT $%0150.G#*11*F* 6%*+14 ()*
6"*(<01#=). ?%# 6.0501## )%-2(*@-1#4 ON COMMIT PRESERVE ROWS[Ñ[A62-$ /*52010 GTT 6%*+14
/*-2#1-1#4 / A05*& 2011C;.

?%-2(*@-1#- EXTERNAL [FILE] 1-(754 #/)*(75*+0$7 2(4 F(*A0(71*& +%-"-11*& $0A(#GC.

"

S)-%0$*%C COMMIT RETAINING # ROLLBACK RETAINING /*;%014=$ 2011C- +
F(*A0(71C; +%-"-11C; $0A(#G0; *AO4+(-11C; .0. ON COMMIT DELETE ROWS. :
Firebird 2.x AC(0 *J#A.0: COMMIT RETAINING # ROLLBACK RETAINING 2-(0(# 50)#/#
1- +#2#"C"# 2(4 $-.6>-& $%0150.G##. !(4 +*5+%0$0 )*+-2-1#4 2.x
6/$01*+#$7 )0%0"-$% ClearGTTAtRetaining %0+1C" 1 + firebird.conf . B$*$
)0%0"-$% "*@-$ AC$7 620(P1 + Firebird 5.0.

4?53:9E6:9* GTT

GTT *A(020=$ +/-"# 0$%#A6$0"# *AC<1C; $0A(#G (.(=<#, +1-J1#- .(=<#, #12-./C #
$%#FF-%C), 1* #"-=$ %42 *F%01#<-1#&:

¥ GTT # *AC<1C- $0A(#GC 1- "*F6$ //C(0$7/4 2%6F 10 2%6F0;

¥ GTT 6%*+14 /*-2#1-1#4 (ÒPRESERVE ROWSÓ) GTT 1- "*F6$ //C(0$7/4 10 GTT
$%0150.G#*11*F* 6%*+14 (ÒDELETE ROWSÓ);

¥ SF%01#<-1#4 2*"-10 1- "*F6$ //C(0$7/4 10 (=A6= GTT;

¥ D1#<$*@-1#4 H.5-")(4%0 GTT + .*1G- /+*-F* @#51-11*F* G#.(0 1- +C5C+0-$
/%0A0$C+01#4 $%#FF-%*+ 2*/)*/(- 620(-1#4.
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!

: /6>-/$+6=>-& A05- 2011C; 1- +/-F20 (-F.* *$(#<#$7 *AC<16= $0A(#G6 *$
GTT, #(# GTT $%0150.G#*11*F* 6%*+14 *$ GTT 6%*+14 /*-2#1-1#4.
Q/)*(756&$- /(-26=>#& 50)%*/ 2(4 *)%-2-(-1#4 $#)0 $0A(#GC:

SELECT t . rdb$type_name
FROM rdb$relations  r
JOIN rdb$types t  ON r . rdb$relation_type  = t . rdb$type
WHERE t . rdb$field_name = 'RDB$RELATION_TYPE'
Ê AND r . rdb$relation_name  = 'TABLENAME'

!(4 )%*/"*$%0 #1I*%"0G## * $#)0; +/-; $0A(#G #/)*(756&$- 50)%*/:

SELECT r . rdb$relation_name ,  t . rdb$type_name
FROM rdb$relations  r
JOIN rdb$types t  ON r . rdb$relation_type  = t . rdb$type
WHERE t . rdb$field_name = 'RDB$RELATION_TYPE'
Ê AND coalesce ( r . rdb$system_flag ,  0)  = 0

?*(- RDB$TYPE_NAME A62-$ *$*A%0@0$7 PERSISTENT 2(4 *AC<1*& $0A(#GC,
VIEW 2(4 )%-2/$0+(-1#4, GLOBAL_TEMPORARY_PRESERVE 2(4 GTT 6%*+14
/*-2#1-1#4, # GLOBAL_TEMPORARY_DELETE 2(4 GTT 6%*+14 $%0150.G##.

>59<65,

70"5.0 104. !(2-%#". A3()%3=#(@ 10.5.##(@ $%)3":* D0(1#4 '(.-"#.#"4

CREATE GLOBAL TEMPORARY TABLE MYCONNGTT (
Ê   ID INTEGER NOT NULL PRIMARY KEY,
Ê   TXT VARCHAR( 32),
Ê   TS TIMESTAMP DEFAULT CURRENT_TIMESTAMP)
ON COMMIT PRESERVE ROWS;

70"5.0 105. !(2-%#". A3()%3=#(@ 10.5.##(@ $%)3":* D0(1#4 $0%#2%&:"" ''*3%NI.@'4 1#.>#"5
&3N+(5 #% A3()%3=#DN 10.5.##DN $%)3":D D0(1#4 '(.-"#.#"4.

CREATE GLOBAL TEMPORARY TABLE MYTXGTT (
Ê   ID INTEGER NOT NULL PRIMARY KEY,
Ê   PARENT_ID INTEGER NOT NULL REFERENCES MYCONNGTT( ID),
Ê   TXT VARCHAR( 32),
Ê   TS TIMESTAMP DEFAULT CURRENT_TIMESTAMP);
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Q:6B:96 (3@29I,

V-*A450$-(71*- )%-2(*@-1#- EXTERNAL [FILE] 6.05C+0-$, <$* $0A(#G0 ;%01#$/4 +1- A05C
2011C; +* +1-J1-" $-./$*+*" I0&(-. 8$*(AGC $0A(#GC, ;%014>-&/4 +* +1-J1-" I0&(-,
"*F6$ AC$7 (=A*F* $#)0 50 #/.(=<-1#-" BLOB # "0//#+*+ / (=AC" $#)*" 2011C;.

V02 $0A(#G-&, ;%014>-&/4 +* +1-J1-" I0&(-, 2*)6/$#"C $*(7.* *)-%0G## 2*A0+(-1#4
1*+C; /$%*. ( INSERT) # +CA*%.# ( SELECT) 2011C;. S)-%0G## @- #5"-1-1#4 /6>-/$+6=>#;
2011C; ( UPDATE) #(# 620(-1#4 /$%*. $0.*& $0A(#GC ( DELETE) 1- "*F6$ AC$7 +C)*(1-1C.

:1-J144 $0A(#G0 1- "*@-$ /*2-%@0$7 *F%01#<-1#& )-%+#<1*F*, +1-J1-F* # 61#.0(71*F*
.(=<0. !(4 )*(-& $0.*& $0A(#GC 1-+*5"*@1* /*520$7 #12-./C.

'0&( / +1-J1-& $0A(#G-& 2*(@-1 %0/)*(0F0$7/4 10 6/$%*&/$+- ;%01-1#4, I#5#<-/.#
%0/)*(*@-11*" 10 /-%+-%-, 10 .*$*%*" %0/)*(*@-10 8DE!. 9/(# )0%0"-$% ExternalFileAccess
+ I0&(- .*1I#F6%0G## firebird.conf  /*2-%@#$ Restrict , $* I0&( +1-J1-& $0A(#GC 2*(@-1
10;*2#$/4 + *21*" #5 .0$0(*F*+, 6.05011C; + .0<-/$+- 0%F6"-1$0 Restrict . 9/(# )%#
*A%0>-1## . $0A(#G- Firebird 1- 10;*2#$ I0&(0, $* *1 /*520P$ -F* )%# )-%+*" *A%0>-1##.

!

:*5"*@1*/$7 #/)*(75*+01#4 2(4 $0A(#G +1-J1#; I0&(*+ 50+#/#$ *$
6/$01*+.# 510<-1#4 )0%0"-$%0 ExternalFileAccess  + I0&(- .*1I#F6%0G##
firebird.conf :

¥ 9/(# *1 6/$01*+(-1 + 510<-1#- None, $* 50)%->P1 (=A*& 2*/$6) .
+1-J1-"6 I0&(6.

¥ U10<-1#- Restrict  %-.*"-126-$/4 2(4 *F%01#<-1#4 2*/$6)0 . +1-J1#"
I0&(0" $*(7.* .0$0(*F0"#, /*52011C"# /)-G#0(71* 2(4 H$*& G-(#
02"#1#/$%0$*%*" /-%+-%0. V0)%#"-%:

T ExternalFileAccess = Restrict externalfiles  *F%01#<#$ 2*/$6)
2#%-.$*%#-& externalfiles  .*%1-+*F* .0$0(*F0 Firebird.

T ExternalFileAccess = Restrict d:\databases\outfiles; e:\infiles
*F%01#<#$ 2*/$6) $*(7.* 2+6"4 2#%-.$*%#4"# Windows. SA%0$#$-
+1#"01#-, <$* (=AC- )6$# 4+(4=>#-/4 *$*A%0@-1#-" /-$-+C; )6$-&
1- A626$ %0A*$0$7. N0.@- 1- A626$ %0A*$0$7 )6$# 50.(=<P11C- +
*2#10%1C- #(# 2+*&1C- .0+C<.#.

¥ U10<-1#- Full  )*5+*(4-$ 2*/$6) . +1-J1#" I0&(0" + (=A*" "-/$-
I0&(*+*& /#/$-"C ;*/$0. B$* /*520P$ 645+#"*/$7 # 1- %-.*"-126-$/4 .
#/)*(75*+01#=.

P$5<3( %:6B:9C G3;2$%

:1-J144 $0A(#G0 #"--$ I*%"0$ Ò/$%*.Ó / I#./#%*+011*& 2(#11*&. V-$ 1#.0.#;
%052-(#$-(-& )*(-&: F%01#GC )*(-& # /$%*. *)%-2-(4=$/4 "0./#"0(71C"# %05"-%0"# +
A0&$0; + *)%-2-(-1## .0@2*F* )*(4. B$* 1-*A;*2#"* )*"1#$7 # )%# *)%-2-(-1##
/$%6.$6%C +1-J1-& $0A(#GC, # )%# )%*-.$#%*+01## +;*21*F* I0&(0 2(4 +1-J1-&
$0A(#GC, + .*$*%6= 2*(@1C #")*%$#%*+0$7/4 2011C- #5 2%6F*F* )%#(*@-1#4. V0)%#"-%,
J#%*.* %0/)%*/$%01P11C& I*%"0$ Ò.csvÓ, 1- "*@-$ AC$7 #/)*(75*+01 + .0<-/$+- +;*21*F*
I0&(0, # 1- "*@-$ AC$7 )*(6<-1 1-)*/%-2/$+-11* .0. +1-J1#& I0&(.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)

179



80"C" )*(-51C" $#)*" 2011C; 2(4 /$*(AG*+ +1-J1#; $0A(#G 4+(4-$/4 $#) CHAR /
I#./#%*+011*& 2(#11*&, 2(#110 2*(@10 )*2;*2#$7 )*2 2011C- / .*$*%C"# 1-*A;*2#"*
%0A*$0$7. R#/(*+C- $#)C # 20$C (-F.* )%-*A%056=$/4 + 1#;, /$%*.# )*(6<0=$/4 .0. -/$7, +
$* +%-"4 .0., -/(# 2011C- 1- <#$0=$/4 2%6F*& A05*& 2011C; Firebird, $* %*21C- $#)C "*F6$
AC$7 1-%0/)*510+0-"C"# 214 +1-J1#; )%#(*@-1#& # 4+(4$7/4 2(4 1#; Ò0A%0.020A%*&Ó.

3*1-<1*, /6>-/$+6=$ /)*/*AC "01#)6(#%*+01#4 $#)0"# 2011C; $0., <$*AC /*520+0$7
+C;*21C- I0&(C #5 Firebird, .*$*%C- "*F6$ AC$7 1-)*/%-2/$+-11* )%*<#$01C .0. +;*21C-
I0&(C + 2%6F#; )%#(*@-1#4;, #/)*(7564 ;%01#"C- )%*G-26%C / #/)*(75*+01#-" +1-J1#;
$0A(#G #(# A-5 1#;. S)#/01#4 H$#; "-$*2*+ +C;*2#$ 50 %0".# 2011*F* %6.*+*2/$+0. U2-/7
"C )%#+-2P" (#J7 1-.*$*%C- %-.*"-120G## # /*+-$C 2(4 /*5201#4 # %0A*$C / )%*/$C"#
$-./$*+C"# I0&(0"#, )*/.*(7.6 +1-J144 $0A(#G0 <0/$* #/)*(756-$/4 .0. )%*/$*& /)*/*A
2(4 /*5201#4 #(# <$-1#4 $%0150.G#*11*-1-50+#/#"*F* @6%10(0. B$# I0&(C "*F6$ AC$7
)%*<#$01C + *II(0&1 %-@#"- $-./$*+C" %-20.$*%*" #(# )%#(*@-1#-" 062#$0.

!3+&629(62J '(5$#

30. )%0+#(*, +1-J1#- I0&(C A*(-- 62*A1C -/(# /$%*.# %052-(-1C %052-(#$-(-", + +#2-
)*/(-2*+0$-(71*/$# "1*+*& /$%*.#", .*$*%04 "*@-$ AC$7 %0/)*51010 )%#(*@-1#-" 10
)%-210510<-11*& )(0$I*%"-. !(4 Windows[Ñ[H$* 2+6;A0&$104 'CRLF' )*/(-2*+0$-(71*/$7,
+*5+%0$ .0%-$.# (ASCII .*2 13) # )-%-+*2 /$%*.# (ASCII .*2 10). !(4 POSIX[Ñ[LF *AC<1*
/0"*2*/$0$*<-1, + 1-.*$*%C; MacOS X )%#(*@-1#4; *10 "*@-$ AC$7 LFCR. 86>-/$+6=$
%05(#<1C- /)*/*AC 2(4 0+$*"0$#<-/.*F* 50)*(1-1#4 /$*(AG0 %052-(#$-(4. : 10J-"
)%#"-%- H$* /2-(01* / )*"*>7= BEFORE INSERT $%#FF-%0 # +/$%*-11*& I61.G## ASCII_CHAR.

>59<65, 9')$2J+$%3:9* %:6B:9C (3@29I

: 10J-" )%#"-%- "C A62-" *)%-2-(4$7 +1-J1== $0A(#G6 @6%10(0, .*$*%04 "*@-$ AC$7
#/)*(75*+010 + *A%0A*$<#.- #/.(=<-1#& +16$%# ;%01#"*& )%*G-26%C #(# $%#FF-%0.
:1-J144 $0A(#G0 +CA%010 )*$*"6, <$* /**A>-1#4 #5 (=AC; *A%0A0$C+0-"C; #/.(=<-1#&
A626$ /*;%01-1C + @6%10(-, 20@- -/(# $%0150.G#4, + .*$*%*& AC( 50)6>-1 )%*G-//, A62-$
*$.0<-10 #5-50 2%6F*F* 1-*A%0A*$011*F* #/.(=<-1#4. : G-(4; 2-"*1/$%0G## 10J0 $0A(#G0
/*2-%@#$ +/-F* 2+0 /$*(AG0: "-$.6 +%-"-1# # $-./$*+*- /**A>-1#-. N%-$#& /$*(A-G ;%01#$
%052-(#$-(7 /$%*.#:

CREATE TABLE ext_log
EXTERNAL FILE 'd: \e xternals \l og_me.txt'  (
Ê  stamp   CHAR( 24),
Ê  message CHAR( 100),
Ê  crlf     CHAR( 2)  -- !61 Windows
);

COMMIT;

N-)-%7 /*5202#" $%#FF-%, 2(4 0+$*"0$#<-/.*F* /*;%01-1#4 "-$.# +%-"-1# # %052-(#$-(4
/$%*.#, .0@2C& %05 .*F20 /**A>-1#- 50)#/C+0-$/4 + $0A(#G6:
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SET TERM ^;
CREATE TRIGGER bi_ext_log  FOR ext_log
ACTIVE BEFORE INSERT
AS
BEGIN
Ê IF ( NEW. stamp IS NULL)  THEN
Ê   NEW. stamp = CAST ( CURRENT_TIMESTAMP AS CHAR( 24));
Ê NEW. crlf  = ASCII_CHAR( 13)  ||  ASCII_CHAR( 10);
END ^
COMMIT ^
SET TERM ; ^

:/$0+.0 1-.*$*%C; 50)#/-& (H$* "*@-$ AC$7 /2-(01* + *A%0A*$<#.- #/.(=<-1#4):

INSERT INTO ext_log  ( message)
VALUES( 'Shall I compare thee to a summer '' s day?' );
INSERT INTO ext_log  ( message)
VALUES( 'Thou art more lovely and more temperate' );

8*2-%@#"*- +1-J1-F* I0&(0:

2015-10-07 15:19:03.4110Shall I compare thee to a summer's day?
2015-10-07 15:19:58.7600Thou art more lovely and more temperate

!5. $%&E.:

ALTER TABLE, DROP TABLE, CREATE DOMAIN.

5.4.2. ALTER TABLE

G%2#%+.#".

Q5"-1-1#- /$%6.$6%C $0A(#GC.

?('$D6#( 1

DSQL, ESQL.

!"#$%&'"'

ALTER TABLE tablename
Ê <operation> [, <operation>];

<operation> ::=
Ê   ADD <col_def>
Ê | ADD <tconstraint>
Ê | DROP colname
Ê | DROP CONSTRAINT constr_name
Ê | DROP SQL SECURITY
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Ê | ALTER [COLUMN] colname <col_mod>
Ê | ALTER SQL SECURITY {DEFINER | INVOKER}
Ê | {ENABLE | DISABLE} PUBLICATION

<col_def> ::=
Ê   <regular_col_def>
Ê | <computed_col_def>
Ê | <identity_col_def>

<regular_col_def> ::=
Ê colname { <datatype> | domainname }
Ê [DEFAULT {literal | NULL | <context_var>}]
Ê [NOT NULL]
Ê [<col_constraint>]
Ê [COLLATE collation_name ]

<computed_col_def>  ::=
Ê colname [<datatype>]
Ê {COMPUTED [BY] | GENERATED ALWAYS AS} (<expression>)

<identity_col_def> ::=
Ê colname [<datatype>] {ALWAYS | GENERATED BY} DEFAULT AS IDENTITY
Ê [(START WITH startvalue)] [<col_constraint>]

<col_mod> ::=
Ê    TO newname
Ê |  POSITION newpos
Ê | <regular_col_mod>
Ê | <computed_col_mod>
Ê | <identity_col_mod>

<regular_col_mod> ::=
Ê |  TYPE { <datatype>  | domain_name }
Ê |  SET DEFAULT {literal  | NULL | <context_var>}
Ê |  DROP DEFAULT
Ê |  SET NOT NULL
Ê |  DROP NOT NULL

<computed_col_mod> ::=
Ê [TYPE <datatype>] {GENERATED ALWAYS AS | COMPUTED [BY]} (<expression>)

<identity_col_mod> ::=
Ê    <alter identity column option> ...
Ê |  SET GENERATED { ALWAYS | BY DEFAULT } [<alter identity column option> ...]
Ê |  DROP INDENITY

<alter identity column option> ::=
Ê    RESTART [ WITH startvalue  ]
Ê |  SET INCREMENT [BY] incrementvalue
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<datatype> ::=
Ê   <scalar_datatype> | <blob_datatype> | <array_datatype>

<scalar_datatype> ::=  B7. B.#&"().) )("613#$C &.24/ ,"##$C

<blob_datatype> ::= B7. B.#&"().) &.2" ,"##$C BLOB

<array_datatype> ::= B7. B.#&"().) 7"))./4/

<col_constraint> ::=
Ê [CONSTRAINT constr_name]
Ê {   UNIQUE [<using_index>]
Ê   | PRIMARY KEY [<using_index>]
Ê   | REFERENCES other_table [(other_col)]
Ê       [ON DELETE { NO ACTION | CASCADE | SET DEFAULT | SET NULL}]
Ê       [ON UPDATE { NO ACTION | CASCADE | SET DEFAULT | SET NULL}]
Ê       [<using_index>]
Ê   | CHECK (<check_condition>)
Ê }

<tconstraint> ::=
Ê [CONSTRAINT constr_name]
Ê {   UNIQUE (<col_list>) [<using_index>]
Ê   | PRIMARY KEY (<col_list>) [<using_index>]
Ê   | FOREIGN KEY (<col_list>)
Ê     REFERENCES other_table [(<col_list>)]
Ê       [ON DELETE { NO ACTION | CASCADE | SET DEFAULT | SET NULL}]
Ê       [ON UPDATE { NO ACTION | CASCADE | SET DEFAULT | SET NULL}]
Ê       [<using_index>]
Ê   | CHECK (<check_condition>)
Ê }

<col_list> ::= colname [, colname ...]

<using_index> ::= USING [ASC[ENDING] | DESC[ENDING]] INDEX indexname

<check_condition> ::=
Ê   <val> <operator> <val>
Ê | <val> [NOT] BETWEEN <val> AND <val>
Ê | <val> [NOT] IN (<val> [, <val> ...] | <select_list>)
Ê | <val> IS [NOT] NULL
Ê | <val> IS [NOT] DISTINCT <val>
Ê | <val> IS [NOT] {TRUE | FALSE | UNKNOWN}
Ê | <val> [NOT] CONTAINING <val>
Ê | <val> [NOT] STARTING [WITH] <val>
Ê | <val> [NOT] LIKE <val> [ESCAPE <val>]
Ê | <val> [NOT] SIMILAR TO <val> [ESCAPE <val>]
Ê | <val> <operator> {ALL | SOME | ANY} (<select_list>)
Ê | [NOT] EXISTS (<select_expr>)
Ê | [NOT] SINGULAR (<select_expr>)
Ê | (<check_condition>)
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Ê | NOT <check_condition>
Ê | <check_condition> OR <check_condition>
Ê | <check_condition> AND <check_condition>

<operator> ::=
Ê   <> | != | ^= | ~= | = | < | > | <= | >=
Ê | !< | ^< | ~< | !> | ^> | ~>

<val> ::=
Ê   colname [[<array_idx> [, <array_idx> ...]]]
Ê | literal
Ê | <context_var>
Ê | <expression>
Ê | NULL
Ê | NEXT VALUE FOR genname
Ê | GEN_ID(genname, <val>)
Ê | CAST(<val> AS <datatype>)
Ê | (<select_one>)
Ê | func(<val> [, <val> ...])

<cast_type> ::=
Ê  <datatype>
Ê | [TYPE OF] domain_name
Ê | TYPE OF COLUMN rel . colname

9%)3":% 34. 7%0%5.$0* (6.0%$(0% ALTER TABLE

!.".6#-" ;<)4.()#

tablename Q"4 $0A(#GC.

operation S210 #5 2*)6/$#"C; *)-%0G#& )* #5"-1-1#= /$%6.$6%C $0A(#GC.

colname Q"4 /$*(AG0 $0A(#GC, "*@-$ /*2-%@0$7 2* 63 /#"+*(*+. !*(@1*
AC$7 61#.0(71C" +16$%# $0A(#GC.

newname V*+*- #"4 /$*(AG0 $0A(#GC, "*@-$ /*2-%@0$7 2* 63 /#"+*(*+.
!*(@1* AC$7 61#.0(71C" +16$%# $0A(#GC.

gencolname Q"4 +C<#/(4-"*F* /$*(AG0 $0A(#GC.

idencolname Q"4 /$*(AG0 #2-1$#I#.0G##.

newpos V*+04 )*5#G#4 /$*(AG0 + $0A(#G-. \-(*- <#/(* + 2#0)05*1- *$ 1 2*
.*(#<-/$+0 /$*(AG*+ $0A(#GC.

datatype N#) 2011C; SQL.

domain_name Q"4 2*"-10.

startvalue V0<0(71*- 510<-1#- /$*(AG0 #2-1$#I#.0G##.

incrementvalue U10<-1#- )%#%0>-1#4 2(4 /$*(AG0 #2-1$#I#.0G##. !*(@1* AC$7
*$(#<1* *$ 0.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!.".6#-" ;<)4.()#

col_constraint SF%01#<-1#- /$*(AG0.

tconstraint SF%01#<-1#- $0A(#GC.

constr_name Q"4 *F%01#<-1#4, "*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

other_table Q"4 $0A(#GC, 10 .*$*%6= //C(0-$/4 +1-J1#& .(=<.

other_col 8$*(A-G $0A(#GC, 10 .*$*%6= //C(0-$/4 +1-J1#& .(=<.

using_index ?*5+*(4-$ 5020$7 #"4 0+$*"0$#<-/.# /*520+0-"*F* #12-./0 2(4
*F%01#<-1#4, # *)G#*10(71* *)%-2-(#$7, .0.*& H$* A62-$
#12-./[Ñ[)* +*5%0/$01#= ()* 6"*(<01#=) #(# )* 6AC+01#=.

literal W#$-%0(.

context_var W=A04 .*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*"
2011C; /$*(AG0.

check_condition D/(*+#- )%*+-%.# *F%01#<-1#4. :C)*(14-$/4, -/(# *G-1#+0-$/4 .0.
TRUE #(# NULL/UNKNOWN.

collation_name Q"4 )*%42.0 /*%$#%*+.#. V-*A;*2#"* 6.05C+0$7 -/(# +C ;*$#$-
<$*AC )*%42*. /*%$#%*+.# 2(4 /$*(AG0 *$(#<0(/4 *$ )*%42.0
/*%$#%*+.# 2(4 10A*%0 /#"+*(*+ )* 6"*(<01#= H$*F* /$*(AG0.

select_one S)-%0$*% SELECT +CA#%0=>#& *2#1 /$*(A-G # +*5+%0>0=>#&
$*(7.* *216 /$%*.6.

select_list S)-%0$*% SELECT +CA#%0=>#& *2#1 /$*(A-G # +*5+%0>0=>#& 1*(7
# A*(-- /$%*..

select_expr S)-%0$*% SELECT +CA#%0=>#& 1-/.*(7.* /$*(AG*+ #
+*5+%0>0=>#& 1*(7 # A*(-- /$%*..

experssion :C%0@-1#-.

genname Q"4 )*/(-2*+0$-(71*/$# (F-1-%0$*%0).

func 8.0(4%104 I61.G#4.

S)-%0$*% ALTER TABLE #5"-14-$ /$%6.$6%6 /6>-/$+6=>-& $0A(#GC. S2#1*<1C& *)-%0$*%
ALTER TABLE )*5+*(4-$ )%*#5+*2#$7 "1*@-/$+* *)-%0G#& 2*A0+(-1#4/620(-1#4 /$*(AG*+ #
*F%01#<-1#&, 0 $0.@- "*2#I#.0G#& /$*(AG*+. 8)#/*. *)-%0G#& +C)*(14-"C; )%#
"*2#I#.0G## $0A(#GC %052-(4-$/4 50)4$*&.

-EX(E9# G$5<3($%

V-.*$*%C- #5"-1-1#4 /$%6.$6%C $0A(#GC 6+-(#<#+0=$ /<P$<#. I*%"0$*+, 50.%-)(P11C&
50 .0@2*& $0A(#G-&. 3*(#<-/$+* I*%"0$*+ 2(4 .0@2*& $0A(#GC *F%01#<-1* 510<-1#-" 255.
?*/(- $*F* .0. /<P$<#. I*%"0$*+ 2*/$#F1-$ H$*F* 510<-1#4, +C 1- /"*@-$- A*(7J- "-14$7
/$%6.$6%6 $0A(#GC.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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-@5$' 'EX(E9#3 G$5<3($%

!(4 /A%*/0 /<P$<#.0 I*%"0$*+ 1-*A;*2#"* /2-(0$7 %-5-%+1*- .*)#%*+01#- #
+*//$01*+(-1#- A05C 2011C; (6$#(#$*& gbak).

>56&2$86:96 ADD

?%-2(*@-1#- ADD )*5+*(4-$ 2*A0+#$7 1*+C& /$*(A-G #(# 1*+*- *F%01#<-1#- $0A(#GC.
8#1$0./#/ *)%-2-(-1#4 /$*(AG0 # /#1$0./#/ *)#/01#4 *F%01#<-1#4 $0A(#GC )*(1*/$7=
/*+)020=$ / /#1$0./#/*", *)#/011C" + *)-%0$*%- CREATE TABLE.

M(2-.@'$1". #% '+J$+"& /(05%$(1:

¥ ?%# .0@2*" 2*A0+(-1## 1*+*F* /$*(AG0 1*"-% I*%"0$0 6+-(#<#+0-$/4 10 -2#1#G6.

¥ !*A0+(-1#- 1*+*F* *F%01#<-1#4 $0A(#GC 1- +(-<P$ 50 /*A*& 6+-(#<-1#- 1*"-%0
I*%"0$0.

70"5.0 106. ?()%13.#". '$(3):% 1 $%)3":D

ALTER TABLE COUNTRY
ADD CAPITAL VARCHAR( 25);

70"5.0 107. ?()%13.#". '$(3):% ' (A0%#"+.#".5 NOT NULL

ALTER TABLE OBJECTS
ADD QUANTITY INT DEFAULT 1 NOT NULL;

!
SA%0$#$- +1#"01#- 10 )%-2(*@-1#- DEFAULT, .*$*%*- *A450$-(71* )%#
2*A0+(-1## *F%01#<-1#4 NOT NULL, -/(# + $0A(#G- -/$7 2011C-. !-(* + $*",
<$* + H$*" /(6<0- $0.@- )%*#/;*2#$ )%*+-%.0 2011C; 10 2*)6/$#"*/$7. ,
)*/.*(7.6 )%# 2*A0+(-1## 1*+*F* /$*(AG0, *1 2(4 +/-; /$%*. $0A(#GC
/*2-%@#$ 510<-1#- NULL, A62-$ /F-1-%#%*+01* #/.(=<-1#-.

70"5.0 108. ?()%13.#". '$(3):% ' (A0%#"+.#".5 D#"&%3=#('$" " D-%3.#". -0DA(A( '$(3):%

ALTER TABLE COUNTRY
Ê ADD CAPITAL VARCHAR( 25)  UNIQUE,
Ê DROP CURRENCY;

!(4 2*A0+(-1#4 *F%01#<-1#& 6%*+14 $0A(#GC 1-*A;*2#"* #/)*(75*+0$7 )%-2(*@-1#- ADD
[CONSTRAINT].

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 109. ?()%13.#". 60(1.0(+#(A( (A0%#"+.#"4 " 1#.>#.A( &3N+%

ALTER TABLE JOB
ADD CONSTRAINT CHK_SALARY CHECK ( MIN_SALARY < MAX_SALARY),
ADD FOREIGN KEY ( JOB_COUNTRY)
REFERENCES COUNTRY ( COUNTRY);

#
E627$- */$*%*@1C, )%# 2*A0+(-1## 1*+*F* *F%01#<-1#4 CHECK 1-
*/6>-/$+(4-$/4 )%*+-%.0 /**$+-$/$+#4 -"6 %01-- +1-/P11C; 2011C;.
?*H$*"6 )-%-2 2*A0+(-1#-" $0.*F* *F%01#<-1#4 %-.*"-126-" )%*#5+*2#$7
)%-2+0%#$-(716= )%*+-%.6 2011C; + $0A(#G-.

>56&2$86:96 DROP

?%-2(*@-1#- DROP 620(4-$ 6.05011C& /$*(A-G $0A(#GC. 8$*(A-G $0A(#GC 1- "*@-$ AC$7
620(P1, -/(# *$ 1-F* /6>-/$+6=$ 50+#/#"*/$#. !%6F#"# /(*+0"# 2(4 6/)-J1*F* 620(-1#4
/$*(AG0 10 1-F* 2*(@1C *$/6$/$+*+0$7 //C(.#. 8/C(.# 10 /$*(A-G "*F6$ /*2-%@0$7/4:

¥ + *F%01#<-1#4; /$*(AG*+ #(# $0A(#GC;

¥ + #12-./0;;

¥ + ;%01#"C; )%*G-26%0; # $%#FF-%0;;

¥ + )%-2/$0+(-1#4;.

?%# .0@2*" 620(-1## /$*(AG0 1*"-% I*%"0$0 6+-(#<#+0-$/4 10 -2#1#G6.

>56&2$86:96 DROP CONSTRAINT

?%-2(*@-1#- DROP CONSTRAINT 620(4-$ 6.05011*- *F%01#<-1#- /$*(AG0 #(# $0A(#GC.
SF%01#<-1#- )-%+#<1*F* .(=<0 #(# 61#.0(71*F* .(=<0 1- "*F6$ AC$7 620(-1C, -/(# *1#
#/)*(756=$/4 + *F%01#<-1## +1-J1-F* .(=<0 2%6F*& $0A(#GC. : H$*" /(6<0- 1-*A;*2#"*
620(#$7 *F%01#<-1#- FOREIGN KEY 2* 620(-1#4 PRIMARY KEY #(# UNIQUE .(=<0, 10 .*$*%C- *1*
//C(0-$/4.

D20(-1#- *F%01#<-1#4 /$*(AG0 #(# *F%01#<-1#4 $0A(#GC 1- +(-<P$ 50 /*A*& 6+-(#<-1#-
1*"-%0 I*%"0$0.

>56&2$86:96 DROP SQL SECURITY

?%-2(*@-1#- DROP SQL SECURITY 620(4-$ )%#+#(-F## +C)*(1-1#4 2(4 $0A(#GC. ?*/(-
620(-1#4 )%#+#(-F#& +C)*(1-1#4 +C<#/(4-"C- /$*(AGC $0A(#GC A626$ +C<#/(4$7/4 /
)%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4. N%#FF-%C $0.@- A626$ +C)*(14$7/4 /
)%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4, -/(# #; )%#+#(-F## +C)*(1-1#4 1-
)-%-*)%-2-(-1C + $%#FF-%- 4+1*.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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>56&2$86:96 ALTER [COLUMN]

?%-2(*@-1#- ALTER [COLUMN] )*5+*(4-$ #5"-1#$7 /(-26=>#- ;0%0.$-%#/$#.#
/6>-/$+6=>#; /$*(AG*+:

¥ #5"-1-1#- #"-1# (1- #5"-14-$ 1*"-% I*%"0$0);

¥ #5"-1-1#- $#)0 2011C; (6+-(#<#+0-$ 1*"-% I*%"0$0 10 -2#1#G6);

¥ #5"-1-1#- )*5#G## /$*(AG0 + /)#/.- /$*(AG*+ $0A(#GC (1- #5"-14-$ 1*"-% I*%"0$0);

¥ 620(-1#- 510<-1#4 )* 6"*(<01#= /$*(AG0 (1- #5"-14-$ 1*"-% I*%"0$0);

¥ 2*A0+(-1#- 510<-1#4 )* 6"*(<01#= /$*(AG0 (1- #5"-14-$ 1*"-% I*%"0$0);

¥ #5"-1-1#- $#)0 # +C%0@-1#4 2(4 +C<#/(4-"*F* /$*(AG0 (1- #5"-14-$ 1*"-% I*%"0$0);

¥ 2*A0+(-1#- *F%01#<-1#4 NOT NULL (1- #5"-14-$ 1*"-%0 I*%"0$0);

¥ 620(-1#- *F%01#<-1#4 NOT NULL (1- #5"-14-$ 1*"-%0 I*%"0$0).

>6569<6:$%3:96 '($2@I3

3(=<-+*- /(*+* TO )-%-#"-1*+C+0-$ /6>-/$+6=>#& /$*(A-G. V*+*- #"4 /$*(AG0 1- 2*(@1*
)%#/6$/$+*+0$7 + $0A(#G-.

V-+*5"*@1* #5"-1-1#- #"-1# /$*(AG0, -/(# H$*$ /$*(A-G +.(=<P1 + .0.*--(#A*
*F%01#<-1#-[Ñ[)-%+#<1C& #(# 61#.0(71C& .(=<, +1-J1#& .(=<, *F%01#<-1#- /$*(AG0
#(# )%*+-%*<1*- *F%01#<-1#- $0A(#GC CHECK. Q"4 /$*(AG0 $0.@- 1-(754 #5"-1#$7, -/(#
H$*$ /$*(A-G $0A(#GC #/)*(756-$/4 + .0.*"-(#A* $%#FF-%-, + ;%01#"*& )%*G-26%- #(#
)%-2/$0+(-1##.

70"5.0 110. 7.0."5.#(1%#". '$(3):% $%)3":*

ALTER TABLE STOCK
ALTER COLUMN MODELNAME TO NAME;

F+<6:6:96 (9)3 '($2@I3

3(=<-+*- /(*+* TYPE #5"-14-$ $#) /6>-/$+6=>-F* /$*(AG0 10 2%6F*& 2*)6/$#"C& $#). V-
2*)6/$#"C (=AC- #5"-1-1#4 $#)0, .*$*%C- "*F6$ )%#+-/$# . )*$-%- 2011C;. V0)%#"-%,
.*(#<-/$+* /#"+*(*+ + 1*+*" $#)- 2(4 /$*(AG0 1- "*@-$ AC$7 "-17J-, <-" AC(*
6/$01*+(-1* %01--.

9/(# /$*(A-G AC( *AO4+(-1 .0. "0//#+, $* #5"-1#$7 1# -F* $#), 1# %05"-%1*/$7 1-(754.

V-(754 #5"-1#$7 $#) 2011C; 6 /$*(AG0, .*$*%C& )%#1#"0-$ 6<0/$#- + /+45.- +1-J1#&
.(=< / )-%+#<1C& (61#.0(71C&) .(=<.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 111. <25.#.#". $"6% '$(3):% $%)3":*

ALTER TABLE STOCK
ALTER COLUMN ITEMID TYPE BIGINT;

F+<6:6:96 )$+9I99 '($2@I3

3(=<-+*- /(*+* POSITION #5"-14-$ )*5#G#= /6>-/$+6=>-F* /$*(AG0. ?*5#G## /$*(AG*+
16"-%6=$/4 / -2#1#GC.

¥ 9/(# A62-$ 50201 1*"-% )*5#G## "-17J- 1, $* A62-$ +C201* /**$+-$/$+6=>--
/**A>-1#- *A *J#A.-.

¥ 9/(# A62-$ 50201 1*"-% )*5#G##, )%-+CJ0=>#& .*(#<-/$+* /$*(AG*+ + $0A(#G-, $*
#5"-1-1#4 1- A626$ +C)*(1-1C, 1* 1# *J#A.#, 1# )%-26)%-@2-1#4 1- )*/(-26=$.

70"5.0 112. <25.#.#". 6(2":"" '$(3):% $%)3":*

ALTER TABLE STOCK
ALTER COLUMN ITEMID POSITION 5;

.'(3:$%#3 9 "&326:96 +:3E6:9* )$ "<$2E3:9D

?%-2(*@-1#- DROP DEFAULT 620(4-$ 510<-1#- )* 6"*(<01#= 2(4 /$*(AG0 $0A(#GC.

¥ 9/(# /$*(A-G */1*+01 10 2*"-1- /* 510<-1#-" )* 6"*(<01#=[Ñ[2*"-11*- 510<-1#-
)-%-.%*-$ H$* 620(-1#-.

¥ 9/(# 620(-1#- 510<-1#4 )* 6"*(<01#= )%*#5+*2#$/4 102 /$*(AG*", 6 .*$*%*F* 1-$
510<-1#4 )* 6"*(<01#=, #(# <7P 510<-1#- )* 6"*(<01#= */1*+01* 10 2*"-1-, $* H$*
)%#+-2P$ . *J#A.- +C)*(1-1#4 2011*F* *)-%0$*%0.

70"5.0 113. O-%3.#". 2#%+.#"4 6( D5(3+%#"N -34 '$(3):%

ALTER TABLE STOCK
ALTER COLUMN MODEL DROP DEFAULT;

?%-2(*@-1#- SET DEFAULT 6/$010+(#+0-$ 510<-1#- )* 6"*(<01#= 2(4 /$*(AG0 $0A(#GC. 9/(#
/$*(A-G 6@- #"-( 510<-1#- )* 6"*(<01#=, $* *1* A62-$ 50"-1-1* 1*+C". U10<-1#- )*
6"*(<01#= 2(4 /$*(AG0 +/-F20 )-%-.%C+0-$ 2*"-11*- 510<-1#- )* 6"*(<01#=.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 114. O'$%#(1&% 2#%+.#"4 6( D5(3+%#"N -34 '$(3):%

ALTER TABLE STOCK
ALTER COLUMN MODEL SET DEFAULT 1;

.'(3:$%#3 9 "&326:96 $?53:9E6:9* NOT NULL

?%-2(*@-1#- SET NOT NULL 2*A0+(4-$ *F%01#<-1#- NOT NULL 2(4 /$*(AG0 $0A(#GC.

"

D/)-J1*- 2*A0+(-1#- *F%01#<-1#4 NOT NULL )%*#/;*2#$, $*(7.* )*/(-
)*(1*& )%*+-%.# 2011C; $0A(#GC, 2(4 $*F* <$*AC 6A-2#$/4, <$* /$*(A-G 1-
/*2-%@#$ 510<-1#& NULL.

X+1*- *F%01#<-1#- NOT NULL 10 /$*(AG-, A05#%6=>-F*/4 10 2*"-1-,
)%-*A(020-$ 102 6/$01*+.0"# 2*"-10. : H$*" /(6<0- #5"-1-1#- 2*"-10 2(4
2*)6/$#"*/$# 510<-1#4 NULL, 1- %0/)%*/$%014-$/4 10 /$*(A-G $0A(#GC.

70"5.0 115. ?()%13.#". (A0%#"+.#"4 NOT NULL

ALTER TABLE STOCK
ALTER COLUMN PROPID SET NOT NULL;

?%-2(*@-1#- DROP NOT NULL 620(4-$ *F%01#<-1#- NOT NULL 2(4 /$*(AG0 $0A(#GC. 9/(# /$*(A-G
*/1*+01 10 2*"-1- / *F%01#<-1#-" NOT NULL, $* *F%01#<-1#- 2*"-10 )-%-.%*-$ H$*
620(-1#-.

70"5.0 116. O-%3.#". (A0%#"+.#"4 NOT NULL

ALTER TABLE STOCK
ALTER COLUMN ITEMID DROP NOT NULL;

F+<6:6:96 '($2@I$% 9&6:(9G9#3I99

!(4 /$*(AG*+ #2-1$#I#.0G## )*5+*(-1* #5"-14$7 /)*/*A F-1-%0G##, 10<0(71*- 510<-1#- #
510<-1#- )%#%0>-1#4.

?%-2(*@-1#- SET GENERATED )*5+*(4-$ #5"-1#$7 /)*/*A F-1-%0G## /$*(AG0 #2-1$#I#.0G##.
86>-/$+6-$ 2+0 /)*/*A0 F-1-%0G## /$*(AG0 #2-1$#I#.0G##:

¥ BY DEFAULT /$*(AGC )*5+*(4=$ )-%-)#/0$7 /F-1-%#%*+011*- /#/$-"*& 510<-1#- +
*)-%0$*%0; INSERT, UPDATE OR INSERT, MERGE )%*/$* 6.050+ 510<-1#- H$*F* /$*(AG0 + /)#/.-
510<-1#&.

¥ ALWAYS /$*(AGC 1- )*5+*(4=$ )-%-)#/0$7 /F-1-%#%*+011*- /#/$-"*& 510<-1#-, )%#

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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)*)C$.- )-%-)#/0$7 510<-1#- $0.*F* /$*(AG0 #2-1$#I#.0G## A62-$ +C2010 *J#A.0.
?-%-)#/0$7 510<-1#- H$*F* /$*(AG0 + *)-%0$*%- INSERT "*@1* $*(7.* )%# 6.0501##
2#%-.$#+C OVERRIDING SYSTEM VALUE.

70"5.0 117. <25.#.#". '6('()% A.#.0%:"" '$(3):% "-.#$"/"&%:""

ALTER TABLE objects
ALTER ID SET GENERATED ALWAYS;

9/(# 6.0501* $*(7.* )%-2(*@-1#- RESTART, $* )%*#/;*2#$ /A%*/ 510<-1#4 F-1-%0$*%0 + 1*(7.
V-*A450$-(71*- )%-2(*@-1#- WITH )*5+*(4-$ 6.050$7 2(4 1*+*F* 510<-1#4 +16$%-11-F*
F-1-%0$*%0 *$(#<1*- *$ 16(4 510<-1#-.

70"5.0 118. <25.#.#". $.&DI.A( 2#%+.#"4 A.#.0%$(0% -34 '$(3):% "-.#$"/"&%:""

ALTER TABLE objects
ALTER ID RESTART WITH 100;

?%-2(*@-1#- SET INCREMENT [BY] )*5+*(4-$ #5"-1#$7 510<-1#- )%#%0>-1#4 /$*(AG0
#2-1$#I#.0G##. U10<-1#- )%#%0>-1#4 2*(@1* AC$7 *$(#<1* *$ 0.

70"5.0 119. <25.#.#". 60"0%I.#"4 '$(3):% "-.#$"/"&%:""

ALTER TABLE objects
ALTER ID SET INCREMENT BY 2;

: *21*" *)-%0$*%- "*@1* #5"-1#$7 /%056 1-/.*(7.* /+*&/$+ /$*(AG0 #2-1$#I#.0G##,
10)%#"-%:

70"5.0 120. <25.#.#". #.'&(3=&", '1(@'$1 '$(3):% "-.#$"/"&%:""

ALTER TABLE objects
ALTER ID SET GENERATED ALWAYS RESTART SET INCREMENT BY 2;

?%-2(*@-1#- DROP IDENTITY 620(4-$ /+45011C& /* /$*(AG*" #2-1$#I#.0G## /#/$-"16=
)*/(-2*+0$-(71*/$7 # )%-*A%056-$ -F* + *AC<1C& /$*(A-G.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 121. 70.10%I.#". '$(3):% "-.#$"/"&%:"" 1 ()*+#*@ '$(3).:

ALTER TABLE objects
ALTER ID DROP INDENTITY;

F+<6:6:96 %,E9'2*6<,C '($2@I$%

!(4 +C<#/(4-"C; /$*(AG*+ ( GENERATED ALWAYS AS #(# COMPUTED BY) )*5+*(4-$/4 #5"-1#$7 $#)
# +C%0@-1#- +C<#/(4-"*F* /$*(AG0. V-+*5"*@1* #5"-1#$7 *AC<1C& /$*(A-G 10
+C<#/(4-"C& # 10*A*%*$.

70"5.0 122. <25.#.#". 1*+"'34.5*, '$(3):(1

ALTER TABLE SALARY_HISTORY
ALTER NEW_SALARY GENERATED ALWAYS
AS ( OLD_SALARY + OLD_SALARY *  PERCENT_CHANGE /  100),
ALTER SALARY_CHANGE COMPUTED
BY ( OLD_SALARY *  PERCENT_CHANGE /  100);

R6 9+<6:*6<,6 3(59@"(,

V0 2011C& "*"-1$ 1- /6>-/$+6-$ +*5"*@1*/$# #5"-1#$7 /*%$#%*+.6 )* 6"*(<01#=.

>56&2$86:96 ALTER SQL SECURITY

?%-2(*@-1#- ALTER SQL SECURITY )*5+*(4-$ #5"-1#$7 )%#+#(-F## / .*$*%C"# +C<#/(4=$/4
+C<#/(4-"C- /$*(AGC. 9/(# +CA%010 *)G#4 INVOKER, $* +C<#/(4-"C- /$*(AGC +C<#/(4=$/4
/ )%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4. 9/(# +CA%010 *)G#4 DEFINER, $* +C<#/(4-"C-
/$*(AGC +C<#/(4=$/4 / )%#+#(-F#4"# *)%-2-(4=>-F* )*(75*+0$-(4 (+(02-(7G0). ?*
6"*(<01#= +C<#/(4-"C- /$*(AGC +C<#/(4=$/4 / )%#+#(-F#4"# +C5C+0=>-F*
)*(75*+0$-(4. 3%*"- $*F* $%#FF-%C 10/(-26=$ )%#+#(-F## +C)*(1-1#4 6 $0A(#GC, -/(#
*1# 1- )-%-*)%-2-(-1C 6 /0"#; $%#FF-%*+.

ALTER TABLE COUNTRY
ALTER SQL SECURITY DEFINER;

.)53%26:96 56)29#3I96;

?%-2(*@-1#- ENABLE PUBLICATION +.(=<0-$ $0A(#G6 + 10A*% %-)(#.0G## ()6A(#.0G#=).
8**$+-$/$+-11* )%-2(*@-1#- DISABLE PUBLICATION #/.(=<0-$ $0A(#G6 #5 10A*%0 %-)(#.0G##.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 123. ?()%13.#". $%)3":* 1 #%)(0 0.63"&%:""

ALTER TABLE COUNTRY
ENABLE PUBLICATION;

K($ <$86( 9+<6:9(J (3@29I"?

:C)*(1#$7 *)-%0$*% ALTER TABLE "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G $0A(#GC;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY TABLE.

!5. $%&E.:

CREATE TABLE, RECREATE TABLE.

5.4.3. DROP TABLE

G%2#%+.#".

D20(-1#- /6>-/$+6=>-& $0A(#GC.

?('$D6#( 1

DSQL, ESQL.

!"#$%&'"'

DROP TABLE tablename

9%)3":% 35. 7%0%5.$0* (6.0%$(0% DROP TABLE

!.".6#-" ;<)4.()#

tablename Q"4 $0A(#GC.

S)-%0$*% DROP TABLE 620(4-$ /6>-/$+6=>6= $0A(#G6. 9/(# $0A(#G0 #"--$ 50+#/#"*/$#, $*
620(-1#- 1- A62-$ )%*#5+-2-1*. ?%# 620(-1## $0A(#GC A626$ $0.@- 620(-1C +/- $%#FF-%C
10 -P /*AC$#4 # #12-./C, )*/$%*-11C- 2(4 -P )*(-&.

70"5.0 124. O-%3.#". $%)3":*

DROP TABLE COUNTRY;

K($ <$86( "&329(J (3@29I"?

:C)*(1#$7 *)-%0$*% DROP TABLE "*F6$:

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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¥ ,2"#1#/$%0$*%C

¥ :(02-(-G $0A(#GC;

¥ ?*(75*+0$-(# / )%#+#(-F#-& DROP ANY TABLE.

!5. $%&E.:

CREATE TABLE, RECREATE TABLE.

5.4.4. RECREATE TABLE

G%2#%+.#".

8*5201#- 1*+*& $0A(#GC #(# )-%-/*5201#- /6>-/$+6=>-&.

?('$D6#( 1

DSQL.

!"#$%&'"'

RECREATE [GLOBAL TEMPORARY] TABLE tablename
Ê [EXTERNAL [FILE] ' filespec ']
Ê (<col_def> [, <col_def> | <tconstraint> ...])
Ê [ON COMMIT {DELETE | PRESERVE} ROWS]
Ê [SQL SECURITY {DEFINER | INVOKER}]

?*(1*- *)#/01#- *)%-2-(-1#& /$*(AG*+ # *F%01#<-1#& $0A(#GC /"*$%#$- + %052-(-
CREATE TABLE.

8*520P$ #(# )-%-/*520P$ $0A(#G6. 9/(# $0A(#G0 / $0.#" #"-1-" 6@- /6>-/$+6-$, $*
*)-%0$*% RECREATE TABLE )*)C$0-$/4 620(#$7 -P # /*520$7 1*+6=. S)-%0$*% RECREATE TABLE 1-
+C)*(1#$/4, -/(# /6>-/$+6=>04 $0A(#G0 #"--$ 50+#/#"*/$#.

>59<65,

70"5.0 125. !(2-%#". "3" 6.0.'(2-%#". $%)3":*

RECREATE TABLE COUNTRY (
Ê COUNTRY COUNTRYNAME NOT NULL PRIMARY KEY,
Ê CURRENCY VARCHAR( 10)  NOT NULL);

!5. $%&E.:

CREATE TABLE, DROP TABLE.

5.5. INDEX
Q12-./[Ñ[H$* *AO-.$ A05C 2011C;, #/)*(756-"C& 2(4 A*(-- AC/$%*F* #5+(-<-1#4 2011C; #5
$0A(#GC #(# 2(4 6/.*%-1#4 /*%$#%*+.# + 50)%*/-. 3%*"- $*F*, #12-./C #/)*(756=$/4 2(4

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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*A-/)-<-1#4 *F%01#<-1#& G-(*/$1*/$#[Ñ[ PRIMARY KEY, FOREIGN KEY, UNIQUE.

: 2011*" %052-(- *)#/C+0=$/4 +*)%*/C /*5201#4 #12-./*+, )-%-+*20 #; +
0.$#+1*-/1-0.$#+1*- /*/$*41#-, 620(-1#- #12-./*+ # /A*% /$0$#/$#.# ()-%-/<P$
/-(-.$#+1*/$#) 2(4 #12-./*+.

5.5.1. CREATE INDEX

G%2#%+.#".

8*5201#- #12-./0 2(4 $0A(#GC.

?('$D6#( 1

DSQL, ESQL.

CREATE [UNIQUE] [ASC[ENDING] | DESC[ENDING]]
INDEX indexname ON tablename
{( col  [, col  ...]) | COMPUTED BY (<expression>)};

9%)3":% 36. 7%0%5.$0* (6.0%$(0% CREATE INDEX

!.".6#-" ;<)4.()#

indexname Q"4 #12-./0. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

tablename Q"4 $0A(#GC, 2(4 .*$*%*& /$%*#$/4 #12-./.

col 8$*(A-G $0A(#GC. : .0<-/$+- /$*(AG*+ 1- "*F6$ AC$7 #/)*(75*+01C
)*(4 $#)0 BLOB, ARRAY # +C<#/(4-"C- )*(4.

expression :C%0@-1#-, /*2-%@0>-- /$*(AGC $0A(#GC.

S)-%0$*% CREATE INDEX /*520P$ #12-./ 2(4 $0A(#GC, .*$*%C& "*@-$ AC$7 #/)*(75*+01 2(4
6/.*%-1#4 )*#/.0, /*%$#%*+.# #/#(# F%6))#%*+01#4. 3%*"- $*F*, #12-./ "*@-$ AC$7
#/)*(75*+01 )%# *)%-2-(-1## *F%01#<-1#&, $0.#; .0. )-%+#<1C& .(=<, +1-J1#& .(=<
#(# *F%01#<-1#4; 61#.0(71*/$#. Q12-./ "*@-$ AC$7 )*/$%*-1 10 /$*(AG0; (=A*F* $#)0
.%*"- BLOB # "0//#+*+. Q"4 #12-./0 2*(@1* AC$7 61#.0(71C" /%-2# +/-; #"P1 #12-./*+.

"

H($#B40 / B%23.?

?%# 2*A0+(-1## *F%01#<-1#& )-%+#<1*F* .(=<0, +1-J1-F* .(=<0 #(#
*F%01#<-1#4 61#.0(71*/$# A62-$ 1-4+1* /*5201 *21*#"-11C& #12-./. N0.,
10)%#"-%, )%# +C)*(1-1## /(-26=>-F* *)-%0$*%0 A62-$ 1-4+1* /*5201
#12-./ PK_COUNTRY.

ALTER TABLE COUNTRY
ADD CONSTRAINT PK_COUNTRY PRIMARY KEY ( ID);

.:9#32J:,6 9:&6#',

9/(# )%# /*5201## #12-./0 6.0501* .(=<-+*- /(*+* UNIQUE, $* #12-./ F0%01$#%6-$

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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61#.0(71*/$7 510<-1#& .(=<-&. N0.*& #12-./ 105C+0-$/4 61#.0(71C". D1#.0(71C&
#12-./ 1- 4+(4-$/4 *F%01#<-1#-" 61#.0(71*/$#.

D1#.0(71C- #12-./C 1- "*F6$ /*2-%@0$7 26A(#.0$C 510<-1#& .(=<-& (#(# 26A(#.0$C
.*"A#10G#& 510<-1#& .(=<-& + /(6<0- /*/$0+1*F*, "1*F*.*(*1*<1*F* #(#
"1*F*/-F"-1$1*F* #12-./0). !6A(#.0$C 510<-1#4 NULL 2*)6/.0=$/4 + /**$+-$/$+## /*
/$0120%$*" SQL-99, + $*" <#/(- # + "1*F*/-F"-1$1*" #12-./-.

R3)53%26:96 9:&6#'3

:/- #12-./C + Firebird 4+(4=$/4 *21*10)%0+(-11C"#. Q12-./ "*@-$ AC$7 )*/$%*-1 +
+*/;*24>-" # 1#/;*24>-" )*%42.-. 3(=<-+C- /(*+0 ASC[ENDING] (/*.%0>P11* ASC) #
DESC[ENDING] #/)*(756=$/4 2(4 6.0501#4 10)%0+(-11*/$# #12-./0. ?* 6"*(<01#= /*520P$/4
+*/;*24>#& ASC[ENDING] #12-./. !*)6/.0-$/4 *21*+%-"-11*- *)%-2-(-1#- +*/;*24>-F* #
1#/;*24>-F* #12-./0 10 *21*" # $*" @- /$*(AG- #(# 10A*%- .(=<-&.

! DAC+0=>#& ( DESC[ENDING]) #12-./ "*@-$ AC$7 )*(-5-1 )%# )*#/.-
10#+C/J#; 510<-1#& ("0./#"6", )*/(-21-- # $.2.)

Q,E9'2*6<,6 9:&6#', 929 9:&6#', )$ %,5386:9D

?%# /*5201## #12-./0 +"-/$* *21*F* #(# 1-/.*(7.#; /$*(AG*+ +C $0.@- "*@-$- 6.050$7
*21* +C%0@-1#-, #/)*(7564 )%-2(*@-1#- COMPUTED BY. N0.*& #12-./ 105C+0-$/4
+C<#/(4-"C" #(# #12-./*" )* +C%0@-1#=. :C<#/(4-"C- #12-./C #/)*(756=$/4 +
50)%*/0;, + .*$*%C; 6/(*+#- + )%-2(*@-1#4; WHERE, ORDER BY #(# GROUP BY + $*<1*/$#
/*+)020-$ / +C%0@-1#-" + *)%-2-(-1## #12-./0. :C%0@-1#- + +C<#/(4-"*" #12-./-
"*@-$ #/)*(75*+0$7 1-/.*(7.* /$*(AG*+ $0A(#GC.

4?53:9E6:9* :3 9:&6#',

L0./#"0(7104 2(#10 .(=<0 #12-./0 *F%01#<-10 1/4 %05"-%0 /$%01#GC.

4?53:9E6:9* :3 &29:" 9:&6#'95"6<$; '(5$#9

L0./#"0(7104 2(#10 #12-./#%6-"*& /$%*.# 10 9 A0&$*+ "-17J-, <-" "0./#"0(7104 2(#10
.(=<0. L0./#"0(7104 2(#10 #12-./#%6-"*& /$%*.# 50+#/#$ *$ %05"-%0 /$%01#GC # 10A*%0
/#"+*(*+.

9%)3":% 37. ?3"#% "#-.&'"0D.5(@ '$0(&" " #%)(0 '"51(3(1

7.86#"
4-".()>0

A.B4)6.%,(.* $%)(. )($#B4)"G#6&F 4-"&B) $%* (.D&". 4)6/&%&/,
D.F-/4)6/&%

1 2 3 4 6

4096 1015 507 338 253 169

8192 2039 1019 679 509 339

16384 4087 2043 1362 1021 681

32768 8183 4091 2727 2045 1363

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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S3#'9<32J:$6 #$29E6'(%$ 9:&6#'$% :3 (3@29I"

!(4 .0@2*& $0A(#GC "0./#"0(71* +*5"*@1*- .*(#<-/$+* #12-./*+ *F%01#<-1* # 50+#/#$
*$ %05"-%0 /$%01#GC # .*(#<-/$+0 /$*(AG*+ + #12-./-.

9%)3":% 38. R"'3( "#-.&'(1 " &(3"+.'$1( '$(3):(1

7.86#"
4-".()>0

S)4%& )($#B4&/ / 8./)4)6&4-) &- B&%)3#4-/. 4-&%D>&/ /
)($#B4#

1 2 3

4096 203 145 113

8192 408 291 227

16384 818 584 454

32768 1637 1169 909

K($ <$86( '$+&3(J 9:&6#'?

:C)*(1#$7 *)-%0$*% CREATE INDEX "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G $0A(#GC, 2(4 .*$*%*& /*520P$/4 #12-./;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY TABLE.

>59<65,

70"5.0 126. !(2-%#". "#-.&'%

CREATE INDEX IDX_UPDATER ON SALARY_HISTORY ( UPDATER_ID);

70"5.0 127. !(2-%#". "#-.&'% ' '(0$"0(1&(@ &3N+.@ 6( D)*1%#"N

CREATE DESCENDING INDEX IDX_CHANGE
ON SALARY_HISTORY ( CHANGE_DATE);

70"5.0 128. !(2-%#". 5#(A('.A5.#$#(A( "#-.&'%

CREATE INDEX IDX_SALESTAT ON SALES ( ORDER_STATUS,  PAID);

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 129. !(2-%#". "#-.&'%, #. -(6D'&%NI.A( -D)3"&%$* 2#%+.#"@

CREATE UNIQUE INDEX UNQ_COUNTRY_NAME ON COUNTRY ( NAME);

70"5.0 130. !(2-%#". 1*+"'34.5(A( "#-.&'%

CREATE INDEX IDX_NAME_UPPER ON PERSONS
COMPUTED BY ( UPPER ( NAME));

N0.*& #12-./ "*@-$ AC$7 #/)*(75*+01 2(4 1- <6+/$+#$-(71*F* . %-F#/$%6 )*#/.0.

SELECT *
FROM PERSONS
WHERE UPPER( NAME)  STARTING WITH UPPER( 'Iv' );

!5. $%&E.:

ALTER INDEX, DROP INDEX.

5.5.2. ALTER INDEX

G%2#%+.#".

?-%-+*2 #12-./0 + 0.$#+1*-/1-0.$#+1*- /*/$*41#-, )-%-/$%*&.0 #12-./0.

?('$D6#( 1

DSQL, ESQL.

!"#$%&'"'

ALTER INDEX indexname {ACTIVE | INACTIVE};

9%)3":% 39. 7%0%5.$0* (6.0%$(0% ALTER INDEX

!.".6#-" ;<)4.()#

indexname Q"4 #12-./0.

S)-%0$*% ALTER INDEX )-%-+*2#$ #12-./ + 0.$#+1*-/1-0.$#+1*- /*/$*41#-. :*5"*@1*/$7
#5"-1-1#4 /$%6.$6%C # )*%42.0 /*%$#%*+.# .(=<-& H$*$ *)-%0$*% 1- )%-26/"0$%#+0-$.

INACTIVE

?%# +CA*%- *)G## INACTIVE, #12-./ )-%-+*2#$/4 #5 0.$#+1*F* + 1-0.$#+1*- /*/$*41#-.
?-%-+*2 #12-./0 + 1-0.$#+1*- /*/$*41#- )* /+*-"6 2-&/$+#= )*;*@- 10 .*"0126 DROP
INDEX 50 #/.(=<-1#-" $*F*, <$* *)%-2-(-1#- #12-./0 /*;%014-$/4 + A05- 2011C;.
V-+*5"*@1* )-%-+-/$# + 1-0.$#+1*- /*/$*41#- #12-./ 6<0/$+6=>#& + *F%01#<-1##.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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,.$#+1C& #12-./ "*@-$ AC$7 *$.(=<-1, $*(7.* -/(# *$/6$/$+6=$ 50)%*/C
#/)*(756=>#- H$*$ #12-./, #10<- A62-$ +*5+%0>-10 *J#A.0 Òobject in useÓ.

,.$#+0G#4 1-0.$#+1*F* #12-./ $0.@- A-5*)0/10. N-" 1- "-1--, -/(# -/$7 0.$#+1C-
$%0150.G##, "*2#I#G#%6=>#- $0A(#G6, $* $%0150.G#4, /*2-%@0>04 *)-%0$*% ALTER INDEX
)*$-%)#$ 1-620<6, -/(# *10 #"--$ 0$%#A6$ NO WAIT. 9/(# $%0150.G#4 10;*2#$/4 + %-@#"-
WAIT, $* *10 A62-$ @20$7 50+-%J-1#4 )0%0((-(71C; $%0150.G#&.

8 2%6F*& /$*%*1C, -/(# 10J *)-%0$*% ALTER INDEX 10<#10-$ )-%-/$%0#+0$7 #12-./ 10
COMMIT, $* 2%6F#- $%0150.G##, #5"-14=>#- H$6 $0A(#G6, )*$-%)4$ 1-620<6 #(# A626$
*@#20$7 + /**$+-$/$+## / #; WAIT/NO WAIT 0$%#A6$0"#. N0 @- /0"04 /#$60G#4 A62-$ # )%#
+C)*(1-1## CREATE INDEX.

!
?-%-+*2 #12-./0 + 1-0.$#+1*- /*/$*41#- "*@-$ AC$7 )*(-5-1 )%#
"0//*+*& +/$0+.-, "*2#I#.0G## #(# 620(-1## 50)#/-& #5 $0A(#GC, 2(4
.*$*%*& H$*$ #12-./ )*/$%*-1.

ACTIVE

?%# +CA*%- 0(7$-%10$#+C ACTIVE #12-./ )-%-+*2#$/4 #5 1-0.$#+1*F* /*/$*41#4 +
0.$#+1*-. ?%# )-%-+*2- #12-./0 #5 1-0.$#+1*F* /*/$*41#4 + 0.$#+1*-[Ñ[#12-./
)-%-/$%0#+0-$/4.

!

!0@- -/(# #12-./ 10;*2#$/4 + 0.$#+1*" /*/$*41## *)-%0$*% ALTER INDEX
É  ACTIVE +/P %0+1* )-%-/$%0#+0-$ #12-./. N0.#" *A%05*", H$6 .*"0126
"*@1* #/)*(75*+0$7 .0. <0/$7 *A/(6@#+01#4 E! 2(4 )-%-/$%*&.#
#12-./*+, 0+$*"0$#<-/.# /*52011C; 2(4 *F%01#<-1#& PRIMARY KEY, FOREIGN
KEY, UNIQUE, 2(4 .*$*%C; +C)*(1-1#- *)-%0$*%0 ALTER INDEX É INACTIVE
1-+*5"*@1*.

F')$2J+$%3:96 ALTER INDEX &2* 9:&6#'$% $?53:9E6:9;

?%#162#$-(71C& )-%-+*2 #12-./*+ /*52011C; 2(4 *F%01#<-1#& PRIMARY KEY, FOREIGN KEY #
UNIQUE 1- 2*)6/.0-$/4. N-" 1- "-1-- +C)*(1-1#- *)-%0$*%0 ALTER INDEX É INACTIVE %0A*$0-$
$0. @- ;*%*J* 2(4 #12-./*+ *F%01#<-1#&, .0. # 2%6F#- #1/$%6"-1$C 2(4 2%6F#; #12-./*+.

K($ <$86( %,)$2:9(J ALTER INDEX?

:C)*(1#$7 *)-%0$*% ALTER INDEX "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G $0A(#GC, 2(4 .*$*%*& )*/$%*-1 #12-./;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY TABLE.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 131. 7.0.1(- "#-.&'% 1 #.%&$"1#(. '('$(4#".

ALTER INDEX IDX_UPDATER INACTIVE;

70"5.0 132. M(210%$ "#-.&'% 1 %&$"1#(. '('$(4#".

ALTER INDEX IDX_UPDATER ACTIVE;

!5. $%&E.:

CREATE INDEX, DROP INDEX.

5.5.3. DROP INDEX

G%2#%+.#".

D20(-1#- #12-./0 #5 A05C 2011C;.

?('$D6#( 1

DSQL, ESQL.

!"#$%&'"'

DROP INDEX indexname

9%)3":% 40. 7%0%5.$0* (6.0%$(0% DROP INDEX

!.".6#-" ;<)4.()#

indexname Q"4 #12-./0.

S)-%0$*% DROP INDEX 620(4-$ /6>-/$+6=>#& #12-./ #5 A05C 2011C;. ?%# 10(#<##
50+#/#"*/$-& 2(4 /6>-/$+6=>-F* #12-./0 (-/(# *1 #/)*(756-$/4 + *F%01#<-1##) 620(-1#-
1- A62-$ +C)*(1-1*.

K($ <$86( "&329(J 9:&6#'?

:C)*(1#$7 *)-%0$*% DROP INDEX "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G $0A(#GC, 2(4 .*$*%*& )*/$%*-1 #12-./;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY TABLE.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 133. O-%3.#". "#-.&'%

DROP INDEX IDX_UPDATER;

!5. $%&E.:

CREATE INDEX, ALTER INDEX.

5.5.4. SET STATISTICS

G%2#%+.#".

?-%-/<P$ /-(-.$#+1*/$# #12-./0.

?('$D6#( 1

DSQL, ESQL.

!"#$%&'"'

SET STATISTICS INDEX indexname

9%)3":% 41. 7%0%5.$0* (6.0%$(0% SET STATISTICS

!.".6#-" ;<)4.()#

indexname Q"4 #12-./0.

S)-%0$*% SET STATISTICS )-%-/<#$C+0-$ 510<-1#- /-(-.$#+1*/$# 2(4 6.05011*F* #12-./0.

-626#(9%:$'(J 9:&6#'3

8-(-.$#+1*/$7 (#5A#%0$-(71*/$7) #12-./0[Ñ[H$* *G-1*<1*- .*(#<-/$+* /$%*., .*$*%C-
"*F6$ AC$7 +CA%01C )%# )*#/.- )* .0@2*"6 510<-1#= #12-./0. D1#.0(71C& #12-./ #"--$
"0./#"0(716= /-(-.$#+1*/$7, )*/.*(7.6 )%# -F* #/)*(75*+01## 1-+*5"*@1* +CA%0$7
A*(-- *21*& /$%*.# 2(4 .0@2*F* 510<-1#4 .(=<0 #12-./0. ,.$60(71*/$7 /-(-.$#+1*/$#
#12-./0 +0@10 2(4 +CA*%0 10#A*(-- *)$#"0(71*F* )(010 +C)*(1-1#4 50)%*/*+
*)$#"#50$*%*".

?-%-/<P$ /-(-.$#+1*/$# #12-./0 "*@-$ )*$%-A*+0$7/4 )*/(- "0//*+*& +/$0+.#,
"*2#I#.0G## #(# 620(-1## A*(7J*F* .*(#<-/$+0 50)#/-& #5 $0A(#GC, )*/.*(7.6 *10
/$01*+#$/4 1-0.$60(71*&.

"
S$"-$#", <$* + Firebird /$0$#/$#.0 #12-./*+ 0+$*"0$#<-/.# 1-
)-%-/<#$C+0-$/4 1# )*/(- "0//*+C; #5"-1-1#& 2011C;, 1# )%# .0.#; (#A*
2%6F#; 6/(*+#4;. ?%# /*5201## ( CREATE) #(# -F* 0.$#+0G## ( ALTER INDEX
ACTIVE) /$0$#/$#.0 #12-./0 )*(1*/$7= /**$+-$/$+6-$ -F* /*2-%@#"*"6.

?-%-/<P$ /-(-.$#+1*/$# #12-./0 "*@-$ AC$7 +C)*(1-1 )*2 +C/*.* )0%0((-(71*&
10F%65.*& A-5 %#/.0 -F* )*+%-@2-1#4. N-" 1- "-1-- /(-26-$ )*"1#$7, <$* )%# +C/*.*"

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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)0%0((-(#5"- %0//<#$01104 /$0$#/$#.0 "*@-$ 6/$0%-$7, .0. $*(7.* 50.*1<#$/4
+C)*(1-1#- *)-%0$*%0 SET STATISTICS.

K($ <$86( $@:$%9(J '(3(9'(9#"?

:C)*(1#$7 *)-%0$*% SET STATISTICS "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G $0A(#GC, 2(4 .*$*%*& )*/$%*-1 #12-./;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY TABLE.

>59<65,

70"5.0 134. 7.0.'+J$ '.3.&$"1#('$" "#-.&'% IDX_UPDATER

SET STATISTICS INDEX IDX_UPDATER;

!5. $%&E.:

CREATE INDEX, ALTER INDEX.

5.6. VIEW
?%-2/$0+(-1#- (view)[Ñ[+#%$60(7104 $0A(#G0, .*$*%04 )* /+*-& /6$# 4+(4-$/4
#"-1*+011C" 50)%*/*" SELECT +CA*%.# 2011C; )%*#5+*(71*& /(*@1*/$#. :CA*%.0
2011C; "*@-$ */6>-/$+(4$7/4 #5 *21*& # A*(-- $0A(#G, 2%6F#; )%-2/$0+(-1#&, 0 $0.@-
/-(-.$#+1C; ;%01#"C; )%*G-26%.

: *$(#<#- *$ *AC<1C; $0A(#G %-(4G#*11C; A05 2011C;, )%-2/$0+(-1#- 1- 4+(4-$/4
/0"*/$*4$-(71C" 10A*%*" 2011C;, ;%014>#"/4 + A05- 2011C;. M-56(7$0$ + +#2- 10A*%0
2011C; 2#10"#<-/.# /*520P$/4 )%# *A%0>-1## . )%-2/$0+(-1#=.

L-$02011C- )%-2/$0+(-1#& 2*/$6)1C 2(4 F-1-%0G## 2+*#<1*F* .*20 ;%01#"C; )%*G-26%,
I61.G#&, )0.-$*+ # $%#FF-%*+ $0., .0. A62$* *1# 4+(4=$/4 *AC<1*& $0A(#G-&, ;%014>-&
)*/$*411C- 2011C-.

5.6.1. CREATE VIEW

G%2#%+.#".

8*5201#- 1*+*F* )%-2/$0+(-1#4.

?('$D6#( 1

DSQL

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!"#$%&'"'

CREATE VIEW viewname [<full_column_list>]
AS <select_statement>
[WITH CHECK OPTION];

<full_column_list> ::= ( colname [, colname ...])

9%)3":% 42. 7%0%5.$0* (6.0%$(0% CREATE VIEW

!.".6#-" ;<)4.()#

viewname Q"4 )%-2/$0+(-1#4. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

select_statement S)-%0$*% SELECT.

full_column_list 8)#/*. /$*(AG*+ )%-2/$0+(-1#4.

colname Q"4 /$*(AG0 )%-2/$0+(-1#4. !6A(#.0$C #"P1 /$*(AG*+ 1-
)*5+*(4=$/4.

S)-%0$*% CREATE VIEW /*520P$ 1*+*- )%-2/$0+(-1#-. Q"4 )%-2/$0+(-1#4 2*(@1* AC$7
61#.0(71C" /%-2# #"P1 +/-; )%-2/$0+(-1#&, $0A(#G # ;%01#"C; )%*G-26% A05C 2011C;.

?*/(- #"-1# /*520+0-"*F* )%-2/$0+(-1#4 "*@-$ #2$# /)#/*. #"P1 /$*(AG*+, )*(6<0-"C; +
%-56(7$0$- *A%0>-1#4 . )%-2/$0+(-1#=. Q"-10 + /)#/.- "*F6$ AC$7 1#.0. 1- /+4501C /
#"-10"# /$*(AG*+ A05*+C; $0A(#G. ?%# H$*" #; .*(#<-/$+* 2*(@1* $*<1* /**$+-$/$+*+0$7
.*(#<-/$+6 /$*(AG*+ + /)#/.- +CA*%0 F(0+1*F* *)-%0$*%0 SELECT )%-2/$0+(-1#4.

9/(# /)#/*. /$*(AG*+ )%-2/$0+(-1#4 *$/6$/$+6-$, $* A626$ #/)*(75*+0$7/4 #"-10 /$*(AG*+
A05*+C; $0A(#G #(# )/-+2*1#"*+ (0(#0/*+) )*(-& *)-%0$*%0 SELECT. 9/(# #"-10 )*(-&
)*+$*%4=$/4 #(# )%#/6$/$+6=$ +C%0@-1#4 /$*(AG*+ A-5 )/-+2*1#"*+, .*$*%C- 2-(0=$
1-+*5"*@1C" )*(6<-1#- 2*)6/$#"*F* /)#/.0 /$*(AG*+, $* /*5201#- )%-2/$0+(-1#4
50+-%J0-$/4 *J#A.*&.

3*(#<-/$+* /$*(AG*+ + /)#/.- /$*(AG*+ )%-2/$0+(-1#4 2*(@1* /*+)020$7 / .*(#<-/$+*"
/$*(AG*+ 6.05011*" + /)#/.- +CA*%0 *)-%0$*%0 SELECT 6.05011*F* + *)%-2-(-1##
)%-2/$0+(-1#4.

"

E&<&%()-#%,(0# 6&6#(-0

¥ 9/(# 6.0501 )*(1C& /)#/*. /$*(AG*+, $* 50201#- )/-+2*1#"*+ +
*)-%0$*%- SELECT 1- #"--$ /"C/(0, )*/.*(7.6 *1# A626$ )-%-*)%-2-(-1C
#"-10"# #5 /)#/.0 /$*(AG*+;

¥ 8)#/*. /$*(AG*+ 1-*A450$-(-1 )%# 6/(*+##, <$* +/- /$*(AGC + *)-%0$*%-
SELECT #"-=$ 4+1*- #"4, # H$# #"-10 A626$ 61#.0(71C"# + /)#/.-
/$*(AG*+.

4@:$%2*6<,6 )56&'(3%26:9*

?%-2/$0+(-1#- "*@-$ AC$7 *A1*+(4-"C" # $*(7.* 2(4 <$-1#4. 9/(# )%-2/$0+(-1#-
*A1*+(4-"*-, $* 2011C-, )*(6<-11C- )%# *A%0>-1## . $0.*"6 )%-2/$0+(-1#=, "*@1*

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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#5"-1#$7 )%# )*"*># DML *)-%0$*%*+ INSERT, UPDATE, DELETE, UPDATE OR INSERT, MERGE.
Q5"-1-1#4, +C)*(14-"C- 102 )%-2/$0+(-1#-", )%#"-14=$/4 . A05*+*& $0A(#G-(0").

?%-2/$0+(-1#- $*(7.* 2(4 <$-1#4 "*@1* /2-(0$7 *A1*+(4-"C" )%# )*"*>#
+/)*"*F0$-(71C; $%#FF-%*+. ?*/(- $*F* .0. 10 )%-2/$0+(-1## A62-$ *)%-2-(P1 *2#1 #(#
1-/.*(7.* $%#FF-%*+, $* #5"-1-1#4 1- A626$ 0+$*"0$#<-/.# )*)020$7 + A05*+6= $0A(#G6,
20@- -/(# )-%-2 H$#" )%-2/$0+(-1#- AC(* *A1*+(4-"C". : H$*" /(6<0- *$+-$/$+-11*/$7 50
*A1*+(-1#- (620(-1#- #(# +/$0+.6) 50)#/-& A05*+C; $0A(#G, (-@#$ 10 )%*F%0""#/$-,
*)%-2-(4=>-" $%#FF-%C.

!(4 $*F* <$*AC )%-2/$0+(-1#- AC(* *A1*+(4-"C", 1-*A;*2#"* +C)*(1-1#- /(-26=>#;
6/(*+#&:

¥ *)-%0$*% +CA*%.# SELECT *A%0>0-$/4 $*(7.* . *21*& $0A(#G- #(# *21*"6 #5"-14-"*"6
)%-2/$0+(-1#=;

¥ *)-%0$*% +CA*%.# SELECT 1- 2*(@-1 *A%0>0$7/4 . ;%01#"C" )%*G-26%0";

¥ +/- /$*(AGC A05*+*& $0A(#GC #(# *A1*+(4-"*F* )%-2/$0+(-1#4, .*$*%C- 1-
)%#/6$/$+6=$ + 2011*" )%-2/$0+(-1##, 2*(@1C 62*+(-$+*%4$7 *21*"6 #5 /(-26=>#;
6/(*+#&:

T )*5+*(4$7 510<-1#- NULL

T NOT NULL /$*(AGC 2*(@1C #"-$7 510<-1#- )* 6"*(<01#=

T 510<-1#- NOT NULL /$*(AG*+ 2*(@1C AC$7 #1#G#0(#5#%*+01C + $%#FF-%0; A05*+C;
$0A(#G

¥ *)-%0$*% +CA*%.# SELECT 1- /*2-%@#$ )*(-& *)%-2-(P11C; <-%-5 )*250)%*/C #(# 2%6F#-
+C%0@-1#4;

¥ *)-%0$*% +CA*%.# SELECT 1- /*2-%@#$ )*(-& *)%-2-(P11C; <-%-5 0F%-F0$1C- I61.G##
(MIN, MAX, AVG, COUNT, LIST), /$0$#/$#<-/.#- I61.G## ( CORR, COVAR_POP, COVAR_SAMP # 2%.),
I61.G## (#1-&1*& %-F%-//## ( REGR_AVGX, REGR_AVGY # 2%.) # +/- +#2C *.*11C; I61.G#&;

¥ *)-%0$*% +CA*%.# SELECT 1- /*2-%@#$ )%-2(*@-1#& ORDER BY, GROUP BY, HAVING;

¥ *)-%0$*% +CA*%.# SELECT 1- /*2-%@#$ .(=<-+*F* /(*+0 DISTINCT # *F%01#<-1#&
.*(#<-/$+0 /$%*. / )*"*>7= ROWS, FIRST/SKIP, OFFSET/FETCH.

WITH CHECK OPTIONS

V-*A450$-(71*- )%-2(*@-1#- WITH CHECK OPTIONS 5020P$ 2(4 #5"-14-"*F* )%-2/$0+(-1#4
$%-A*+01#4 )%*+-%.# +1*+7 ++-2P11C; #(# "*2#I#G#%6-"C; 2011C; 6/(*+#=,
6.05011*"6 + )%-2(*@-1## WHERE *)-%0$*%0 +CA*%.# SELECT. ?%# )*)C$.- +/$0+.# 1*+*&
50)#/# #(# "*2#I#.0G## 50)#/# )%*+-%4-$/4, +C)*(14-$/4 (# 2(4 H$*& 50)#/# 6/(*+#- +
)%-2(*@-1## WHERE, -/(# 6/(*+#- 1- +C)*(14-$/4, $* +/$0+.0/"*2#I#.0G#4 1- +C)*(14-$/4
# A62-$ +C201* /**$+-$/$+6=>-- 2#0F1*/$#<-/.*- /**A>-1#-.

?%-2(*@-1#- WITH CHECK OPTION "*@-$ 5020+0$7/4 + *)-%0$*%- /*5201#4 )%-2/$0+(-1#4
$*(7.* + $*" /(6<0-, -/(# + F(0+1*" *)-%0$*%- SELECT )%-2/$0+(-1#4 6.0501* )%-2(*@-1#-
WHERE. Q10<- A62-$ +C201* /**A>-1#- *A *J#A.-.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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"

9/(# #/)*(756-$/4 )%-2(*@-1#- WITH CHECK OPTIONS, $* /#/$-"0 )%*+-%4-$
+;*21C- 510<-1#4 10 /**$+-$/$+#- 6/(*+#= + )%-2(*@-1## WHERE 2* $*F*
.0. *1# A626$ )-%-201C + A05*+6= $0A(#G6. N0.#" *A%05*", -/(# +;*21C-
510<-1#4 1- )%*;*24$ )%*+-%.6, $* )%-2(*@-1#4 DEFAULT #(# $%#FF-%C 10
A05*+*& $0A(#G-, 1- "*F6$ #/)%0+#$7 +;*21C- 510<-1#4, )*/.*(7.6
2-&/$+#4 1#.*F20 1- A626$ +C)*(1-1C.

3%*"- $*F*, )*(4 )%-2/$0+(-1#4 1- 6.05011C- + *)-%0$*%- INSERT
)-%-20=$/4 + A05*+6= $0A(#G6 .0. 510<-1#4 NULL, 1-50+#/#"* *$ #; 10(#<#4
#(# *$/6$/$+#4 + )%-2(*@-1## WHERE. : %-56(7$0$- 510<-1#4 )* 6"*(<01#=,
*)%-2-(P11C- 10 $0.#; )*(4; A05*+*& $0A(#GC, 1- A626$ )%#"-1-1C. 8
2%6F*& /$*%*1C, $%#FF-%C A626$ +C5C+0$7/4 # %0A*$0$7 .0. *@#20(*/7.

!(4 )%-2/$0+(-1#& 6 .*$*%C; *$/6$/$+6-$ )%-2(*@-1#- WITH CHECK OPTIONS,
)*(4, *$/6$/$+6=>#- + *)-%0$*%- INSERT, 1- )-%-20=$/4 +*+/-, )*H$*"6
(=AC- 510<-1#4 )* 6"*(<01#= A626$ )%#"-1-1C.

>59%926?99 %,)$2:6:9*

:C)*(1-1#- SQL .*20 )%-2/$0+(-1#& +/-F20 */6>-/$+(4-$/4 / )%#+#(-F#4"#
*)%-2-(4=>-F* )*(75*+0$-(4 (+(02-(7G0).

K($ <$86( '$+&3(J )56&'(3%26:96?

:C)*(1#$7 *)-%0$*% CREATE VIEW "*F6$:

¥ ,2"#1#/$%0$*%C

¥ ?*(75*+0$-(# / )%#+#(-F#-& CREATE VIEW.

?*(75*+0$-(7, /*520+J#& )%-2/$0+(-1#-, /$01*+#$/4 -F* +(02-(7G-".

!(4 /*5201#4 )%-2/$0+(-1#4 )*(75*+0$-(4"#, .*$*%C- 1- #"-=$ 02"#1#/$%0$#+1C;
)%#+#(-F#&, 1-*A;*2#"C $0.@- )%#+#(-F## 10 <$-1#- ( SELECT) 2011C; #5 A05*+C; $0A(#G #
)%-2/$0+(-1#&, # )%#+#(-F## 10 +C)*(1-1#- ( EXECUTE) #/)*(756-"C; /-(-.$#+1C;
;%01#"C; )%*G-26%.

!(4 %05%-J-1#4 +/$0+.#, *A1*+(-1#4 # 620(-1#4 <-%-5 )%-2/$0+(-1#-, 1-*A;*2#"* <$*AC
/*520$-(7 (+(02-(-G) )%-2/$0+(-1#4 #"-( )%#+#(-F## INSERT, UPDATE # DELETE 10 A05*+C-
*AO-.$C "-$02011C;.

?%-2*/$0+#$7 )%#+#(-F## 10 )%-2/$0+(-1#- 2%6F#" )*(75*+0$-(4" +*5"*@1* $*(7.* -/(#
+(02-(-G )%-2/$0+(-1#4 /0" #"--$ H$# )%#+#(-F## 10 A05*+C; *AO-.$0;. S10 A62-$ +/-F20,
-/(# +(02-(-G )%-2/$0+(-1#4 4+(4-$/4 +(02-(7G-" A05*+C; *AO-.$*+ "-$02011C;.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 135. !(2-%#". 60.-'$%13.#"4

CREATE VIEW ENTRY_LEVEL_JOBS AS
SELECT JOB_CODE,  JOB_TITLE
FROM JOB
WHERE MAX_SALARY < 15000;

70"5.0 136. !(2-%#". 60.-'$%13.#"4 ' 60(1.0&(@ D'3(1"4 /"3=$0%:""

8*5201#- )%-2/$0+(-1#4 +*5+%0>0=>-F* /$*(AGC JOB_CODE # JOB_TITLE $*(7.* 2(4 $-;
%0A*$, F2- MAX_SALARY "-17J- $15000. ?%# +/$0+.- 1*+*& 50)#/# #(# #5"-1-1##
/6>-/$+6=>-& A62-$ */6>-/$+(4$7/4 )%*+-%.0 6/(*+#4 MAX_SALARY < 15000, -/(#
6/(*+#- 1- +C)*(14-$/4, $* +/$0+.0/#5"-1-1#- A62-$ *$+-%F16$*.

CREATE VIEW ENTRY_LEVEL_JOBS AS
SELECT JOB_CODE,  JOB_TITLE
FROM JOB
WHERE MAX_SALARY < 15000
WITH CHECK OPTIONS;

70"5.0 137. !(2-%#". 60.-'$%13.#"4 ' "'6(3=2(1%#".5 '6"'&% '$(3):(1

CREATE VIEW PRICE_WITH_MARKUP (
Ê CODE_PRICE,
Ê COST,
Ê COST_WITH_MARKUP
)  AS
SELECT
Ê CODE_PRICE,
Ê COST,
Ê COST *  1. 1
FROM PRICE;

70"5.0 138. !(2-%#". 60.-'$%13.#"4 ' "'6(3=2(1%#".5 6'.1-(#"5(1 6(3.@

CREATE VIEW PRICE_WITH_MARKUP AS
SELECT
Ê CODE_PRICE,
Ê COST,
Ê COST *  1. 1 AS COST_WITH_MARKUP
FROM PRICE;

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 139. !(2-%#". #.()#(134.5(A( 60.-'$%13.#"4 ' "'6(3=2(1%#".5 ,0%#"5(@ 60(:.-D0*

CREATE VIEW GOODS_PRICE AS
SELECT
Ê   goods. name AS goodsname,
Ê   price . cost  AS cost ,
Ê   b. quantity  AS quantity
FROM
Ê   goods
Ê   JOIN price  ON goods. code_goods = price . code_goods
Ê   LEFT JOIN sp_get_balance( goods. code_goods)  b ON 1 = 1;

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 140. !(2-%#". ()#(134.5(A( 60.-'$%13.#"4 ' "'6(3=2(1%#".5 $0"AA.0(1

-- *":4/$' &"*6.5$
RECREATE TABLE t_films ( id  INT PRIMARY KEY,  title  VARCHAR( 100));
RECREATE TABLE t_sound( id  INT PRIMARY KEY,  audio BLOB);
RECREATE TABLE t_video ( id  INT PRIMARY KEY,  video BLOB);
COMMIT;

-- )4:,"#.' #'4*#4/61'74?4 23',)&"/6'#.1
RECREATE VIEW v_films  AS
Ê SELECT f . id ,  f . title ,  s. audio,  v. video
Ê FROM t_films  f
Ê LEFT JOIN t_sound s ON f . id  = s. id
Ê LEFT JOIN t_video  v ON f . id  = v. id ;

/* !61 &4?4 -&4*$ ),'6"&0 23',)&"/6'#.' 4*#4/61'7$7 )4:,",.7
Ê  &3.??'3, (4&43$% *+,'& 234.:/4,.&0 7"#.2+615.. #", *":4/$7.
Ê  &"*6.5"7..
*/
SET TERM ^;
CREATE OR ALTER TRIGGER v_films_biud  FOR v_films
ACTIVE BEFORE INSERT OR UPDATE OR DELETE POSITION 0 AS
BEGIN
Ê IF ( INSERTING)  THEN
Ê   new. id  = COALESCE( new. id ,  GEN_ID( g_films ,  1));
Ê IF ( NOT DELETING)  THEN
Ê BEGIN
Ê   UPDATE OR INSERT INTO t_films ( id ,  title )
Ê   VALUES( new. id ,  new. title )
Ê   MATCHING( id );

Ê   UPDATE OR INSERT INTO t_sound( id ,  audio)
Ê   VALUES( new. id ,  new. audio)
Ê   MATCHING( id );

Ê   UPDATE OR INSERT INTO t_video ( id ,  video)
Ê   VALUES( new. id ,  new. video)
Ê   MATCHING( id );
ÊEND
ÊELSE
ÊBEGIN
Ê  DELETE FROM t_films  WHERE id  = old . id ;
Ê  DELETE FROM t_sound WHERE id  = old . id ;
Ê  DELETE FROM t_video  WHERE id  = old . id ;
ÊEND
END̂
SET TERM ; ^

/*
Ê* L'2'30 7$ 74H'7 234.:/4,.&0 7"#.2+615.. #",

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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Ê* M&.7 23',)&"/6'#.'7 ("( *+,&4 7$ 3"*4&"'7 ) &"*6.5'%
Ê*/
INSERT INTO v_films ( title ,  audio,  video)
VALUES( '007 coordinates skyfall' ,  'pif-paf!' ,  'oh! waw!' );

!5. $%&E.:

ALTER VIEW, CREATE OR ALTER VIEW, RECREATE VIEW, DROP VIEW.

5.6.2. ALTER VIEW

G%2#%+.#".

Q5"-1-1#- /6>-/$+6=>-F* )%-2/$0+(-1#4.

?('$D6#( 1

DSQL

!"#$%&'"'

ALTER VIEW viewname [<full_column_list>]
AS <select_statement>
[WITH CHECK OPTION];

<full_column_list> ::= ( colname [, colname ...])

9%)3":% 43. 7%0%5.$0* (6.0%$(0% ALTER VIEW

!.".6#-" ;<)4.()#

viewname Q"4 /6>-/$+6=>-F* )%-2/$0+(-1#4.

select_statement S)-%0$*% SELECT.

full_column_list 8)#/*. /$*(AG*+ )%-2/$0+(-1#4.

colname Q"4 /$*(AG0 )%-2/$0+(-1#4. !6A(#.0$C #"P1 /$*(AG*+ 1-
)*5+*(4=$/4.

S)-%0$*% ALTER VIEW #5"-14-$ *)%-2-(-1#- /6>-/$+6=>-F* )%-2/$0+(-1#4, /6>-/$+6=>#-
)%0+0 10 )%-2/$0+(-1#4 # 50+#/#"*/$# )%# H$*" /*;%014=$/4. 8#1$0./#/ *)-%0$*%0 ALTER
VIEW )*(1*/$7= 010(*F#<-1 /#1$0./#/6 *)-%0$*%0 CREATE VIEW.

#
E627$- */$*%*@1C )%# #5"-1-1## .*(#<-/$+0 /$*(AG*+ )%-2/$0+(-1#4.
86>-/$+6=>#& .*2 )%#(*@-1#4 "*@-$ /$0$7 1-%0A*$*/)*/*A1C". 3%*"-
$*F*, PSQL "*26(#, #/)*(756=>#- #5"-1P11*- )%-2/$0+(-1#-, "*F6$ /$0$7
1-.*%%-.$1C"#. Q1I*%"0G#4 * $*", .0. H$* *A10%6@#$7, 10;*2#$/4 +
)%#(*@-1## ?*(- RDB$VALID_BLR .

K($ <$86( 9+<6:9(J )56&'(3%26:96?

:C)*(1#$7 *)-%0$*% ALTER VIEW "*F6$:

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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¥ ,2"#1#/$%0$*%C

¥ :(02-(-G )%-2/$0+(-1#4;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY VIEW.

>59<65,

70"5.0 141. <25.#.#". 60.-'$%13.#"4

ALTER VIEW PRICE_WITH_MARKUP (
Ê CODE_PRICE,
Ê COST,
Ê COST_WITH_MARKUP
)  AS
SELECT
Ê CODE_PRICE,
Ê COST,
Ê COST *  1. 15
FROM PRICE;

!5. $%&E.:

CREATE VIEW, CREATE OR ALTER VIEW, RECREATE VIEW.

5.6.3. CREATE OR ALTER VIEW

G%2#%+.#".

8*5201#- 1*+*F* #(# #5"-1-1#- /6>-/$+6=>-F* )%-2/$0+(-1#4.

?('$D6#( 1

DSQL

!"#$%&'"'

CREATE OR ALTER VIEW viewname [<full_column_list>]
AS <select_statement>
[WITH CHECK OPTION];

<full_column_list> ::= ( colname [, colname ...])

9%)3":% 44. 7%0%5.$0* (6.0%$(0% CREATE OR ALTER VIEW

!.".6#-" ;<)4.()#

viewname Q"4 )%-2/$0+(-1#4. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

select_statement S)-%0$*% SELECT.

full_column_list 8)#/*. /$*(AG*+ )%-2/$0+(-1#4.
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!.".6#-" ;<)4.()#

colname Q"4 /$*(AG0 )%-2/$0+(-1#4. !6A(#.0$C #"P1 /$*(AG*+ 1-
)*5+*(4=$/4.

S)-%0$*% CREATE OR ALTER VIEW /*520P$ )%-2/$0+(-1#-, -/(# *1* 1- /6>-/$+6-$. : )%*$#+1*"
/(6<0- *1 #5"-1#$ )%-2/$0+(-1#- / /*;%01-1#-" /6>-/$+6=>#; 50+#/#"*/$-&.

>59<65,

70"5.0 142. !(2-%#". #(1(A( "3" "25.#.#". 'DI.'$1DNI.A( 60.-'$%13.#"4

CREATE OR ALTER VIEW PRICE_WITH_MARKUP (
Ê CODE_PRICE,
Ê COST,
Ê COST_WITH_MARKUP
)  AS
SELECT
Ê CODE_PRICE,
Ê COST,
Ê COST *  1. 15
FROM PRICE;

!5. $%&E.:

CREATE VIEW, ALTER VIEW, RECREATE VIEW.

5.6.4. DROP VIEW

G%2#%+.#".

D20(-1#- /6>-/$+6=>-F* )%-2/$0+(-1#4.

?('$D6#( 1

DSQL

!"#$%&'"'

DROP VIEW viewname

9%)3":% 45. 7%0%5.$0* (6.0%$(0% DROP VIEW

!.".6#-" ;<)4.()#

viewname Q"4 )%-2/$0+(-1#4.

S)-%0$*% DROP VIEW 620(4-$ /6>-/$+6=>-- )%-2/$0+(-1#-. 9/(# )%-2/$0+(-1#- #"--$
50+#/#"*/$#, $* 620(-1#- 1- A62-$ )%*#5+-2-1*.
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K($ <$86( "&329(J )56&'(3%26:96?

:C)*(1#$7 *)-%0$*% DROP VIEW "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G )%-2/$0+(-1#4;

¥ ?*(75*+0$-(# / )%#+#(-F#-& DROP ANY VIEW.

>59<65,

70"5.0 143. O-%3.#". 60.-'$%13.#"4

DROP VIEW PRICE_WITH_MARKUP;

!5. $%&E.:

CREATE VIEW, RECREATE VIEW.

5.6.5. RECREATE VIEW

G%2#%+.#".

8*5201#- 1*+*F* #(# )-%-/*5201#- /6>-/$+6=>-F* )%-2/$0+(-1#4.

?('$D6#( 1

DSQL

!"#$%&'"'

RECREATE VIEW viewname [<full_column_list>]
AS <select_statement>
[WITH CHECK OPTION];

<full_column_list> ::= ( colname [, colname ...])

9%)3":% 46. 7%0%5.$0* (6.0%$(0% RECREATE VIEW

!.".6#-" ;<)4.()#

viewname Q"4 )%-2/$0+(-1#4. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

select_statement S)-%0$*% SELECT.

full_column_list 8)#/*. /$*(AG*+ )%-2/$0+(-1#4.

colname Q"4 /$*(AG0 )%-2/$0+(-1#4. !6A(#.0$C #"P1 /$*(AG*+ 1-
)*5+*(4=$/4.

8*520P$ #(# )-%-/*520P$ )%-2/$0+(-1#-. 9/(# )%-2/$0+(-1#- / $0.#" #"-1-" 6@-
/6>-/$+6-$, $* *)-%0$*% RECREATE VIEW )*)C$0-$/4 620(#$7 -F* # /*520$7 1*+*-. S)-%0$*%
RECREATE VIEW 1- +C)*(1#$/4, -/(# /6>-/$+6=>-- )%-2/$0+(-1#- #"--$ 50+#/#"*/$#.
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>59<65,

70"5.0 144. !(2-%#". #(1(A( "3" 6.0.'(2-%#". 'DI.'$1DNI.A( 60.-'$%13.#"4

RECREATE VIEW PRICE_WITH_MARKUP (
Ê CODE_PRICE,
Ê COST,
Ê COST_WITH_MARKUP
)  AS
SELECT
Ê CODE_PRICE,
Ê COST,
Ê COST *  1. 15
FROM PRICE;

!5. $%&E.:

CREATE VIEW, CREATE OR VIEW, DROP VIEW.

5.7. TRIGGER
N%#FF-% (trigger)[Ñ[H$* ;%01#"04 )%*G-26%0 */*A*F* $#)0, .*$*%04 1- +C5C+0-$/4
1-)*/%-2/$+-11*, 0 #/)*(1-1#- .*$*%*& *A6/(*+(-1* 10/$6)(-1#-" *21*F* #5 /*AC$#&,
*$1*/4>-F*/4 . *21*& .*1.%-$1*& $0A(#G- ()%-2/$0+(-1#=), #(# 10/$6)(-1#= *21*F* #5
/*AC$#& A05C 2011C;.

N%#FF-%[Ñ[H$* */*AC& $#) ;%01#"*& )%*G-26%C, .*$*%04 1- +C5C+0-$/4 10)%4"6=, 0
+C)*(14-$/4, .*F20 + /+45011*& $0A(#G- #(# )%-2/$0+(-1## )%*#/;*2#$ 6.05011*-
/*AC$#-. DML $%#FF-% /)-G#I#<-1 2(4 *21*F* # $*(7.* *21*F* *$1*J-1#4 ($0A(#G0 #(#
)%-2/$0+(-1#-) # *21*& I05C +* +%-"-1# /*AC$#4 (!S #(# ?S8W9). 9F* "*@1* 5020$7 2(4
+C)*(1-1#4 2(4 *21*F* .*1.%-$1*F* /*AC$#4 (+/$0+.0, *A1*+(-1#-, 620(-1#-) #(# 2(4
1-.*$*%*& .*"A#10G## 2+6; #(# $%-; #5 H$#; /*AC$#&.

?*"#"* DML $%#FF-%*+ /6>-/$+6=$ $0.@-: * N%#FF-%C 10 /*AC$#4 A05C 2011C;, .*$*%C-
)%*#/;*24$ )%# 10<0(- #(# 50+-%J-1## /*-2#1-1#4, #(# $%0150.G##. * DDL $%#FF-%C,
.*$*%C- /%0A0$C+0=$ 2* #(# )*/(- +C)*(1-1#4 *21*F* #(# 1-/.*(7.#; $#)*+ DDL
*)-%0$*%*+.

5.7.1. CREATE TRIGGER

G%2#%+.#".

8*5201#- 1*+*F* $%#FF-%0.

?('$D6#( 1

DSQL, ESQL

!"#$%&'"'
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CREATE TRIGGER trigname  {
Ê   <relation_trigger_legacy>
Ê | <relation_trigger_sql2003>
Ê | <database_trigger>
Ê | <ddl_trigger> }
<routine body>

<relation_trigger_legacy> ::=
Ê FOR {tablename | viewname}
Ê [ACTIVE | INACTIVE]
Ê {BEFORE | AFTER} <mutation_list>
Ê [POSITION number]

<relation_trigger_sql2003> ::=
Ê [ACTIVE | INACTIVE]
Ê {BEFORE | AFTER} <mutation_list>
Ê ON {tablename | viewname}
Ê [POSITION number]

<database_trigger> ::=
Ê [ACTIVE | INACTIVE]
Ê ON db_event
Ê [POSITION number]

<ddl_trigger> ::=
Ê [ACTIVE | INACTIVE]
Ê {BEFORE | AFTER} <ddl_events>
Ê [POSITION number]

<mutation_list> ::= <mutation> [OR <mutation> [OR <mutation>]]

<mutation> ::=  INSERT | UPDATE | DELETE

<db_event> ::=
Ê   CONNECT | DISCONNECT
Ê | TRANSACTION {START | COMMIT | ROLLBACK}

<ddl_events> ::= {
Ê   ANY DDL STATEMENT
Ê | <ddl_event_item> [{OR <ddl_event_item>} ...]
}

<ddl_event_item> ::=
Ê   {CREATE | ALTER | DROP} TABLE
Ê | {CREATE | ALTER | DROP} PROCEDURE
Ê | {CREATE | ALTER | DROP} FUNCTION
Ê | {CREATE | ALTER | DROP} TRIGGER
Ê | {CREATE | ALTER | DROP} EXCEPTION
Ê | {CREATE | ALTER | DROP} VIEW
Ê | {CREATE | ALTER | DROP} DOMAIN
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Ê | {CREATE | ALTER | DROP} ROLE
Ê | {CREATE | ALTER | DROP} SEQUENCE
Ê | {CREATE | ALTER | DROP} USER
Ê | {CREATE | ALTER | DROP} INDEX
Ê | {CREATE | DROP} COLLATION
Ê | ALTER CHARACTER SET
Ê | {CREATE | ALTER | DROP} PACKAGE
Ê | {CREATE | DROP} PACKAGE BODY
Ê | {CREATE | ALTER | DROP} MAPPING

<routine-body> ::=
Ê   <psql-routine-spec>
Ê | <external-body-reference>

<psql-routine-spec> ::=
Ê [<rights-clause>] <psql-routine-body>

<rights-clause> ::=
Ê SQL SECURITY {DEFINER | INVOKER}

<psql-module-body> ::=
Ê B7. B.#&"().) &'6" 74,+61

<external-body-reference> ::=
Ê EXTERNAL NAME '<extname>' ENGINE <engine> [AS <extbody>]

<extname> ::= '<module-name>!<routine-name>[!<misc-info>]'

9%)3":% 47. 7%0%5.$0* (6.0%$(0% CREATE TRIGGER

!.".6#-" ;<)4.()#

trigname Q"4 $%#FF-%0. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

relation_trigger_legacy SAO4+(-1#- $0A(#<1*F* $%#FF-%0 (610/(-2*+011*-).

relation_trigger_sql200
3

SAO4+(-1#- $0A(#<1*F* $%#FF-%0 /*F(0/1* /$0120%$6 SQL-2003.

database_trigger SAO4+(-1#- $%#FF-%0 A05C 2011C;.

ddl_trigger SAO4+(-1#- DDL $%#FF-%0.

tablename Q"4 $0A(#GC.

viewname Q"4 )%-2/$0+(-1#4.

mutation_list 8)#/*. /*AC$#& $0A(#GC.

mutation S21* #5 /*AC$#& $0A(#GC.

db_event 8*AC$#- /*-2#1-1#4 #(# $%0150.G##.

ddl_events 8)#/*. /*AC$#& #5"-1-1#4 "-$02011C;.

ddl_event_item S21* #5 /*AC$#& #5"-1-1#4 "-$02011C;.
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!.".6#-" ;<)4.()#

number ?*%42*. /%0A0$C+01#4 $%#FF-%0. S$ 0 2* 32767.

extbody N-(* +1-J1-F* $%#FF-%0. 8$%*.*+C& (#$-%0( .*$*%C& "*@-$
#/)*(75*+0$7/4 UDR 2(4 %05(#<1C; G-(-&.

module-name Q"4 +1-J1-F* "*26(4.

routine-name Q"4 $*<.# +;*20 +16$%# "*26(4.

misc-info M05(#<104 #1I*%"0G#4 #/)*(756-"04 +1-J1#" $%#FF-%*" )*
/+*-"6 6/"*$%-1#=.

S)-%0$*% CREATE TRIGGER /*520P$ 1*+C& $%#FF-%. N%#FF-% "*@-$ AC$7 /*5201 2(4 /*AC$#4
(#(# /*AC$#&) *$1*J-1#4 ($0A(#GC #(# )%-2/$0+(-1#4), 2(4 /*AC$#4 (/*AC$#&) #5"-1-1#4
"-$02011C; #(# 2(4 *21*F* #5 /*AC$#& A05C 2011C;.

S)-%0$*% CREATE TRIGGER, .0. # -F* %*2/$+-11#.# ALTER TRIGGER, CREATE OR ALTER TRIGGER #
RECREATE TRIGGER 4+(4=$/4 /*/$0+1C"# *)-%0$*%0"#, /*2-%@0>#"# 50F*(*+*. # $-(*.

U0F*(*+*. *)%-2-(4-$ #"4 $%#FF-%0, 0 $0.@- /*2-%@#$ #"4 *$1*J-1#4 (2(4 $0A(#<1C;
$%#FF-%*+), I056 $%#FF-%0, /*AC$#- (#(# /*AC$#4) 10 .*$*%C- /%0A0$C+0-$ $%#FF-% #
)*5#G#=. Q"4 $%#FF-%0 2*(@1* AC$7 61#.0(71C" /%-2# #"P1 2%6F#; $%#FF-%*+.

>59%926?99 %,)$2:6:9*

V-*A450$-(71*- )%-2(*@-1#- SQL SECURITY )*5+*(4-$ 5020$7 / .0.#"# )%#+#(-F#4"#
+C)*(14-$/4 $%#FF-%. 9/(# +CA%010 *)G#4 INVOKER, $* $%#FF-% +C)*(14-$/4 / )%#+#(-F#4"#
+C5C+0=>-F* )*(75*+0$-(4. 9/(# +CA%010 *)G#4 DEFINER, $* $%#FF-% +C)*(14-$/4 /
)%#+#(-F#4"# *)%-2-(4=>-F* )*(75*+0$-(4 (+(02-(7G0). B$# )%#+#(-F## A626$ 2*)*(1-1C
)%#+#(-F#4"# +C2011C- /0"*"6 $%#FF-%6 / )*"*>7= *)-%0$*%0 GRANT. ?* 6"*(<01#=
$%#FF-% 10/(-26-$ )%#+#(-F## +C)*(1-1#4 6.05011C- 2(4 $0A(#GC. N%#FF-%0 10 /*AC$#4
A05C 2011C; )* 6"*(<01#= +C)*(14=$/4 / )%#+#(-F#4"# *)%-2-(4=>-F* )*(75*+0$-(4
(+(02-(7G0).

L62$ (59??653

N-(* $%#FF-%0 /*/$*#$ #5 1-*A450$-(71C; *AO4+(-1#& (*.0(71C; )-%-"-11C;,
)*2)%*F%0"" # #"-1*+011C; .6%/*%*+, # *21*F* #(# 1-/.*(7.#; *)-%0$*%*+, #(# A(*.*+
*)-%0$*%*+, 50.(=<P11C; +* +1-J1-" A(*.-, .*$*%C& 10<#10-$/4 / .(=<-+*F* /(*+0 BEGIN
# 50.01<#+0-$/4 .(=<-+C" /(*+*" END. SAO4+(-1#4 # +16$%-11#- *)-%0$*%C 50+-%J0=$/4
$*<.*& / 50)4$*& (;).

L65<9:3($5 $)653($53

V-.*$*%C- %-20.$*%C SQL-*)-%0$*%*+[Ñ[+ <0/$1*/$# 6$#(#$0 isql  #5 .*")(-.$0 Firebird, #
+*5"*@1* 1-.*$*%C- /$*%*11#- %-20.$*%C[Ñ[#/)*(756=$ +16$%-11-- /*F(0J-1#-, .*$*%*-
$%-A6-$, <$*AC +/- *)-%0$*%C AC(# 50+-%J-1C / $*<.*& / 50)4$*&.

B$* /*520-$ .*1I(#.$ / /#1$0./#/*" PSQL )%# .*2#%*+01## + H$#; /%-20;. 9/(# +C 1-
510.*"C / H$*& )%*A(-"*& # -P %-J-1#-", )*@0(6&/$0, #56<#$- 2-$0(# + F(0+- PSQL +
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%052-(-, *50F(0+(-11*" Q5"-1-1#- $-%"#10$*%0 + isql .

DML (59??65, (:3 (3@29I" 929 )56&'(3%26:96)

DML $%#FF-%C +C)*(14=$/4 10 6%*+1- /$%*.# (50)#/#) .0@2C& %05, .*F20 #5"-14-$/4 *A%05
/$%*.#. S1# "*F6$ AC$7 *)%-2-(-1C # 2(4 $0A(#G # )%-2/$0+(-1#&.

P$5<3 $@V*%26:9*

SAO4+(-1#- DML $%#FF-%0 /6>-/$+6-$ + 2+6; +0%#01$0;:

¥ 610/(-2*+01104 I*%"0;

¥ SQL-2003 /*+"-/$#"04 (%-.*"-126-"04).

: 10/$*4>-- +%-"4 %-.*"-126-$/4 #/)*(75*+0$7 SQL-2003 /*+"-/$#"6= I*%"6.

!(4 DML $%#FF-%0 *A450$-(71* 6.05C+0-$/4 I050 # *21* #(# 1-/.*(7.* /*AC$#&.

-$'($*:96 (59??653

N%#FF-% "*@-$ AC$7 + *21*" #5 2+6; /*/$*41#& 0.$#+1*" ( ACTIVE) #(# 1-0.$#+1*" ( INACTIVE).
U0)6/.0=$/4 $*(7.* 0.$#+1C- $%#FF-%C. ?* 6"*(<01#= $%#FF-%C /*520=$/4 + 0.$#+1*"
/*/$*41##.

P3+3

N%#FF-% "*@-$ +C)*(14$7/4 + *21*& #5 2+6; I05, /+45011C; / 50)%*J-11C"# #5"-1-1#4"#
/*/$*41#4 2011C;. 3(=<-+*- /(*+* BEFORE *510<0-$, <$* $%#FF-% +C5C+0-$/4 2* 10/$6)(-1#4
/**$+-$/$+6=>-F* /*AC$#4 (/*AC$#&, -/(# #; 6.0501* 1-/.*(7.*), AFTER[Ñ[)*/(-
10/$6)(-1#4 /*AC$#4 (/*AC$#&).

-$@,(9*

!(4 DML $%#FF-%0 "*@-$ AC$7 6.0501* *21* #5 /*AC$#& $0A(#GC ()%-2/$0+(-1#4)[Ñ[ INSERT
(2*A0+(-1#-), UPDATE (#5"-1-1#-), DELETE (620(-1#-)[Ñ[#(# 1-/.*(7.* /*AC$#&, %052-(P11C;
.(=<-+C" /(*+*" OR, )%# .*$*%C; +C5C+0-$/4 $%#FF-%. ?%# /*5201## $%#FF-%0 .0@2*-
/*AC$#- ( INSERT, UPDATE #(# DELETE) 1- 2*(@1* 6)*"#10$7/4 A*(-- *21*F* %050.

3*1$-./$1C- )-%-"-11C- INSERTING, UPDATING # DELETING (*F#<-/.*F* $#)0 "*F6$ AC$7
#/)*(75*+01C + $-(- $%#FF-%0 2(4 *)%-2-(-1#4 /*AC$#4, .*$*%*- +C5+0(* /%0A0$C+01#-
$%#FF-%0.

>$5*&$# '53@3(,%3:9*

3(=<-+*- /(*+* POSITION )*5+*(4-$ 5020$7 )*%42*., + .*$*%*" A626$ +C)*(14$7/4 $%#FF-%C /
*2#10.*+*& I05*& # /*AC$#-" (#(# F%6))C /*AC$#&). ?* 6"*(<01#= )*5#G#4 %0+10 0. 9/(#
)*5#G## 2(4 $%#FF-%*+ 1- 50201C, #(# 1-/.*(7.* $%#FF-%*+ #"-=$ *21* # $* @- 510<-1#-
)*5#G##, $* $0.#- $%#FF-%C A626$ +C)*(14$7/4 + 0(I0+#$1*" )*%42.- #; #"-1.
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L62$ (59??653

?*/(- .(=<-+*F* /(*+0 AS /(-26-$ $-(* $%#FF-%0.

4@V*%26:96 2$#32J:,C )656<6::,C, #"5'$5$% 9 )$&)5$?53<<

: 1-*A450$-(71*& /-.G## <declarations>  *)#/01C (*.0(71C- )-%-"-11C- $%#FF-%0,
#"-1*+011C- .6%/*%C # )*2)%*F%0""C ()*2)%*G-26%C # )*2I61.G##). ?*2%*A1*/$# +C
"*@-$- )*/"*$%-$7 + F(0+- Ò?%*G-26%1C& 45C. PSQLÓ + %052-(0; DECLARE VARIABLE #
DECLARE CURSOR, DECLARE PROCEDURE, DECLARE FUNCTION.

?*/(- 1-*A450$-(71*& /-.G## 2-.(0%0G#& *A450$-(71* /(-26-$ /*/$0+1*& *)-%0$*%.
8*/$0+1*& *)-%0$*% /*/$*#$ #5 *21*F* #(# 1-/.*(7.#; PSQL *)-%0$*%*+, 50.(=<-11C;
"-@26 .(=<-+C"# /(*+0"# BEGIN # END. 8*/$0+1*& *)-%0$*% "*@-$ /*2-%@0$7 *2#1 #(#
1-/.*(7.* 2%6F#; /*/$0+1C; *)-%0$*%*+. :(*@-11*/$7 *F%01#<-10 512 6%*+14"#. W=A*& #5
BEGIN É END A(*.*+ "*@-$ AC$7 )6/$C", + $*" <#/(- # F(0+1C& A(*..

Q:6B:96 (59??65,

N%#FF-% "*@-$ AC$7 %0/)*(*@-10 +* +1-J1-" "*26(-. : H$*" /(6<0- +"-/$* $-(0 $%#FF-%0
6.05C+0-$/4 "-/$* -F* %0/)*(*@-1#4 +* +1-J1-" "*26(- / )*"*>7= )%-2(*@-1#4 EXTERNAL
NAME. ,%F6"-1$*" H$*F* )%-2(*@-1#4 4+(4-$/4 /$%*.0, + .*$*%*& <-%-5 %052-(#$-(7 6.0501*
#"4 +1-J1-F* "*26(4, #"4 )%*G-26%C +16$%# "*26(4 # *)%-2-(P1104 )*(75*+0$-(-"
#1I*%"0G#4. : )%-2(*@-1## ENGINE 6.05C+0-$/4 #"4 2+#@.0 2(4 *A%0A*$.# )*2.(=<-1#4
+1-J1#; "*26(-&. : Firebird 2(4 %0A*$C / +1-J1#"# "*26(4"# #/)*(756-$/4 2+#@*. UDR.
?*/(- .(=<-+*F* /(*+0 AS "*@-$ AC$7 6.0501 /$%*.*+C& (#$-%0([Ñ["$-(*" +1-J1-F*
$%#FF-%0, *1* "*@-$ AC$7 #/)*(75*+01* +1-J1#" "*26(-" 2(4 %05(#<1C; G-(-&.

K($ <$86( '$+&3(J DML (59??65?

DML $%#FF-%C "*F6$ /*520$7:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G $0A(#GC ()%-2/$0+(-1#4);

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY {TABLE | VIEW}.

>59<65,

70"5.0 145. !(2-%#". DML $0"AA.0% 1 Legacy '$"3.

CREATE TRIGGER SET_CUST_NO FOR CUSTOMER
ACTIVE BEFORE INSERT POSITION 0
AS
BEGIN
Ê IF ( NEW. CUST_NO IS NULL)  THEN
Ê   NEW. CUST_NO = GEN_ID( CUST_NO_GEN,  1);
END

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 146. !(2-%#". DML $0"AA.0% '(A3%'#( '$%#-%0$D SQL-2003

CREATE TRIGGER set_cust_no
ACTIVE BEFORE INSERT ON customer POSITION 0
AS
BEGIN
Ê IF ( NEW. cust_no IS NULL)  THEN
Ê   NEW. cust_no = GEN_ID( cust_no_gen,  1);
END

70"5.0 147. !(2-%#". DML $0"AA.0% 1*6(3#4NI.A('4 ' 60%1%5" (60.-.34NI.A( 6(3=2(1%$.34

CREATE TRIGGER set_cust_no
ACTIVE BEFORE INSERT ON customer POSITION 0
SQL SECURITY DEFINER
AS
BEGIN
Ê IF ( NEW. cust_no IS NULL)  THEN
Ê   NEW. cust_no = GEN_ID( cust_no_gen,  1);
END

70"5.0 148. !(2-%#". DML $0"AA.0% #% #.'&(3=&( '()*$"@

CREATE TRIGGER TR_CUST_LOG
ACTIVE AFTER INSERT OR UPDATE OR DELETE
ON CUSTOMER POSITION 10
AS
BEGIN
Ê INSERT INTO CHANGE_LOG ( LOG_ID,
Ê                         ID_TABLE,
Ê                         TABLE_NAME,
Ê                         MUTATION)
Ê VALUES ( NEXT VALUE FOR SEQ_CHANGE_LOG,
Ê         OLD. CUST_NO,
Ê         'CUSTOMER',
Ê         CASE
Ê           WHEN INSERTING THEN 'INSERT'
Ê           WHEN UPDATING  THEN 'UPDATE'
Ê           WHEN DELETING  THEN 'DELETE'
Ê         END);
END

!5. $%&E.:

ALTER TRIGGER, DROP TRIGGER.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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L59??65, :3 '$@,(96 @3+, &3::,C

N%#FF-% "*@-$ AC$7 /*5201 2(4 *21*F* #5 /*AC$#& A05C 2011C;:

¥ CONNECT (/*-2#1-1#- / A05*& 2011C; #(# )*/(- /A%*/0 /-01/0);

¥ DISCONNECT (*$/*-2#1-1#- *$ A05C 2011C; #(# )-%-2 /A%*/*" /-01/0);

¥ TRANSACTION START (/$0%$ $%0150.G##);

¥ TRANSACTION COMMIT ()*2$+-%@2-1#- $%0150.G##);

¥ TRANSACTION ROLLBACK (*$.0$ $%0150.G##).

3*1$-./$104 )-%-"-1104 RESETTING "*@-$ #/)*(75*+0$7/4 + $%#FF-%0; 10 /*AC$#4 CONNECT #
DISCONNECT 2(4 $*F*, <$*AC *$(#<#$7 /A%*/ /-01/0 *$ )*2.(=<-1#4/*$.(=<-1#4 *$ A05C
2011C;.

D.050$7 2(4 $%#FF-%0 1-/.*(7.* /*AC$#& A05C 2011C; 1-+*5"*@1*.

Q,)$2:6:96 (59??65$% :3 '$@,(96 @3+, &3::,C 9 $@53@$(#3 9'#2DE6:9;

N%#FF-%C 10 /*AC$#4 CONNECT # DISCONNECT +C)*(14=$/4 + /)-G#0(71* /*52011*& 2(4 H$*F*
$%0150.G##. 9/(# )%# *A%0A*$.- $%#FF-%0 1- AC(* +C5+01* #/.(=<-1#-, $* $%0150.G#4
)*2$+-%@20-$/4. V- )-%-;+0<-11C- #/.(=<-1#4 *$.0$4$ $%0150.G#= #:

¥ + /(6<0- $%#FF-%0 10 /*AC$#- CONNECT /*-2#1-1#- %05%C+0-$/4, 0 #/.(=<-1#4
+*5+%0>0-$/4 .(#-1$6;

¥ 2(4 $%#FF-%0 10 /*AC$#- DISCONNECT /*-2#1-1#- %05%C+0-$/4, .0. H$* # )%-26/"*$%-1*, 1*
#/.(=<-1#4 1- +*5+%0>0-$/4 .(#-1$6.

N%#FF-%C 10 /*AC$#4 CONNECT # DISCONNECT /%0A0$C+0=$ $0.@- )%# +C)*(1-1## *)-%0$*%0
/A%*/0 /-//#*11*F* *.%6@-1#4. S/*A-11*/$# *A%0A*$.# *J#A*. + $%#FF-%0; 10 /*AC$#4
CONNECT # DISCONNECT /"*$%# + /-.G## ALTER SESSION RESET.

N%#FF-%C 10 /*AC$#4 $%0150.G#& /%0A0$C+0=$ )%# /$0%$- $%0150.G##, -P )*2$+-%@2-1##
#(# *$.0$-. V- )-%-;+0<-11C- #/.(=<-1#4 *A%0A0$C+0=$/4 + 50+#/#"*/$# *$ $#)0
/*AC$#4:

¥ 2(4 /*AC$#4 TRANSACTION START #/.(=<-1#- +*5+%0>0-$/4 .(#-1$6, 0 $%0150.G#4
*$"-14-$/4;

¥ 2(4 /*AC$#4 TRANSACTION COMMIT #/.(=<-1#- +*5+%0>0-$/4 .(#-1$6, 2-&/$+#4,
+C)*(1-11C- $%#FF-%*", # $%0150.G#4 *$"-14=$/4;

¥ 2(4 /*AC$#4 TRANSACTION ROLLBACK #/.(=<-1#- 1- +*5+%0>0-$/4 .(#-1$6, 0 $%0150.G#4,
.0. # )%-26/"*$%-1*, *$"-14-$/4.

H$%"B#9

Q5 +CJ-#5(*@-11*F* /(-26-$, <$* 1-$ )%4"*F* /)*/*A0 6510$7, .0.*& $%#FF-% ( DISCONNECT
#(# ROLLBACK) +C5+0( #/.(=<-1#-. N0.@- 4/1*, <$* +C 1- /"*@-$- )*2.(=<#$7/4 . A05-
2011C; + /(6<0- #/.(=<-1#4 + $%#FF-%- 10 /*AC$#- CONNECT, 0 $0.@- *$"-14-$/4 /$0%$
$%0150.G## )%# #/.(=<-1## + $%#FF-%- 10 /*AC$#- TRANSACTION START. : *A*#; /(6<04; A050

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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2011C; HII-.$#+1* A(*.#%6-$/4 2* $-; )*%, )*.0 +C 1- *$.(=<#$- $%#FF-%C A05C 2011C; #
1- #/)%0+#$- *J#A*<1C& .*2.

4(#2DE6:96 (59??65$%

: 1-.*$*%C- 6$#(#$C .*"0121*& /$%*.# Firebird AC(# 2*A0+(-1C 1*+C- .(=<# 2(4
*$.(=<-1#4 $%#FF-%*+ 10 A056 2011C;:

gbak -nodbtriggers
isql -nodbtriggers
nbackup -T

B$# .(=<# "*F6$ #/)*(75*+0$7/4 $*(7.* SYSDBA #(# +(02-(7G-" A05C 2011C;.

0%"CG3+:$6 )$&(%658&6:96 (53:+3#I9;

: /(6<0- 2+6;I051C; $%0150.G#& $%#FF-%C 10 /*AC$#- TRANSACTION START /%0A0$C+0=$ + I05-
)*2F*$*+.# (prepare), 0 1- + I05- commit.

>56&$'(65686:9*

1. N%#FF-%C 2(4 /*AC$#& A05C 2011C; DISCONNECT # ROLLBACK 1- A626$ +C5+01C )%#
*$.(=<-1## .(#-1$*+ <-%-5 $0A(#GC "*1#$*%#1F0 ( DELETE FROM MON$ATTACHMENTS).

2. Q/)*(75*+01#- *)-%0$*%0 IN AUTONOMOUS TRANSACTION DO + $%#FF-%0; 10 /*AC$#- A05C
2011C; /+45011C- / $%0150.G#4"# ( COMMIT, ROLLBACK, START) "*@-$ )%#+-/$# . -F*
50G#.(#+01#=.

K($ <$86( '$+&3(J (59??65, :3 '$@,(9* @3+, &3::,C?

N%#FF-%C 2(4 /*AC$#& A05C 2011C; "*F6$ /*520$7:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G A05C 2011C;;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER DATABASE.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 149. !(2-%#". $0"AA.0% #% '()*$". 6(-&3N+.#"4 & S? -34 3(A"0(1%#"4 '()*$"4

CREATE TRIGGER tr_log_connect
INACTIVE ON CONNECT POSITION 0
AS
BEGIN
Ê INSERT INTO LOG_CONNECT ( ID,
Ê                          USERNAME,
Ê                          ATIME)
Ê VALUES ( NEXT VALUE FOR SEQ_LOG_CONNECT,
Ê         CURRENT_USER,
Ê         CURRENT_TIMESTAMP);
END

70"5.0 150. !(2-%#". $0"AA.0% #% '()*$". 6(-&3N+.#"4 & S? -34 &(#$0(34 -('$D6%

CREATE EXCEPTION E_INCORRECT_WORKTIME 'F"*4-.% ,'#0 ';A #' #"-"6)1' ;

CREATE TRIGGER TR_LIMIT_WORKTIME ACTIVE
ON CONNECT POSITION 1
AS
BEGIN
Ê IF (( CURRENT_USER <> 'SYSDBA')  AND
Ê     NOT ( CURRENT_TIME BETWEEN time '9:00'  AND time '17:00' ))  THEN
Ê    EXCEPTION E_INCORRECT_WORKTIME;
END

!5. $%&E.:

ALTER TRIGGER, DROP TRIGGER.

L59??65, :3 '$@,(9* 9+<6:6:9* <6(3&3::,C

N%#FF-%C 10 /*AC$#4 #5"-1-1#4 "-$02011C; (DDL $%#FF-%C) )%-210510<-1C 2(4
*A-/)-<-1#4 *F%01#<-1#&, .*$*%C- A626$ %0/)%*/$%01-1C 10 )*(75*+0$-(-&, .*$*%C-
)C$0=$/4 /*520$7, #5"-1#$7 #(# 620(#$7 DDL *AO-.$. !%6F*- #; 10510<-1#-[Ñ[+-2-1#-
@6%10(0 #5"-1-1#& "-$02011C;.

N%#FF-%C 10 /*AC$#4 #5"-1-1#4 "-$02011C; 4+(4=$/4 *21#" #5 )*2+#2*+ $%#FF-%*+ 10
/*AC$#4 A05C 2011C;.

S/*A-11*/$#:

1. BEFORE $%#FF-%C 50)6/.0=$/4 2* #5"-1-1#& + /#/$-"1C; $0A(#G0;. AFTER $%#FF-%C
50)6/.0=$/4 )*/(- #5"-1-1#& + /#/$-"1C; $0A(#G0;.

2. 3*F20 *)-%0$*% DDL 50)6/.0-$ $%#FF-%, + .*$*%*" +*5A6@20-$/4 #/.(=<-1#- ( BEFORE #(#
AFTER, )%-210"-%-11* #(# 1-6"CJ(-11*), *)-%0$*% 1- A62-$ I#./#%*+01. N.-.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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#/.(=<-1#4 "*F6$ #/)*(75*+0$7/4, <$*AC F0%01$#%*+0$7, <$* *)-%0$*% DDL A62-$
*$"-1-1, -/(# 1-.*$*%C- 6/(*+#4 1- A626$ /*A(=2-1C.

3. !-&/$+#4 DDL $%#FF-%*+ +C)*(14=$/4 $*(7.* )%# I#./0G## $%0150.G##, + .*$*%*&
%0A*$0-$ 50$%*16$04 DDL .*"0120. V#.*F20 1- 50AC+0&$- * $*", <$* + AFTER $%#FF-%-,
+*5"*@1* /2-(0$7 $*(7.* $*, <$* +*5"*@1* /2-(0$7 )*/(- DDL .*"012C A-5
0+$*"0$#<-/.*& I#./0G## $%0150.G#&. :C 1- "*@-$-, 10)%#"-%, /*520$7 $0A(#G6 +
$%#FF-%- # #/)*(75*+0$7 -P $0".

4. !(4 *)-%0$*%*+ CREATE OR ALTER É $%#FF-% /%0A0$C+0-$ *2#1 %05 2(4 /*AC$#4 CREATE #(#
/*AC$#4 ALTER, + 50+#/#"*/$# *$ $*F* /6>-/$+*+0( (# %01-- *AO-.$. !(4 *)-%0$*%*+
RECREATE $%#FF-% +C5C+0-$/4 2(4 /*AC$#4 DROP, -/(# *AO-.$ /6>-/$+*+0(, # )*/(- H$*F*
2(4 /*AC$#4 CREATE.

5. 9/(# *AO-.$ "-$02011C; 1- /6>-/$+6-$, $* *AC<1* $%#FF-%C 10 /*AC$#4 ALTER # DROP
1- 50)6/.0=$/4. Q/.(=<-1#4 *)#/01C + )61.$- 6.

6. Q/.(=<-1#-" #5 )%0+#(0 5 4+(4=$/4 BEFORE {ALTER | DROP} USER $%#FF-%C, .*$*%C- A626$
+C5+01C, 20@- -/(# #"4 )*(75*+0$-(4 1- /6>-/$+6-$. B$* +C5+01* $-", <$* H$# .*"012C
+C)*(14=$/4 2(4 A05C 2011C; A-5*)0/1*/$#, 2(4 .*$*%*& 1- 2-(0-$/4 )%*+-%.0
/6>-/$+*+01#4 )*(75*+0$-(-& )-%-2 #; +C)*(1-1#-". !011*- )*+-2-1#-, +-%*4$1*,
A62-$ *$(#<0$7/4 2(4 +/$%*-11C; )*(75*+0$-(-&, )*H$*"6 1- )#J#$- .*2, .*$*%C&
50+#/#$ *$ H$*F*.

7. 9/(# 1-.*$*%*- #/.(=<-1#- +*5A6@2-1* )*/(- $*F* .0. 10<0(0 +C)*(14$7/4 DDL
.*"0120 # 2* $*F* .0. 50)6>-1 AFTER $%#FF-%, $* AFTER $%#FF-% 1- 50)6/.0-$/4.

8. !(4 )%*G-26% # I61.G#& + /*/$0+- )0.-$*+ 1- 50)6/.0=$/4 #12#+#260(71C- $%#FF-%C
{CREATE | ALTER | DROP} {PROCEDURE | FUNCTION}.

9. S)-%0$*% ALTER DOMAIN old name TO new name 6/$010+(#+0-$ .*1$-./$1C- )-%-"-11C-
OLD_OBJECT_NAME # NEW_OBJECT_NAME + *A*#; $%#FF-%0; BEFORE # AFTER. 3*1$-./$104
)-%-"-1104 OBJECT_NAME A62-$ /*2-%@0$7 /$0%*- #"4 *AO-.$0 "-$02011C; + $%#FF-%-
BEFORE, # 1*+*-[Ñ[+ $%#FF-%- AFTER.

9/(# + .0<-/$+- /*AC$#4 6.0501* )%-2(*@-1#- ANY DDL STATEMENT, $* $%#FF-% A62-$ +C5+01
)%# 10/$6)(-1## (=A*F* #5 DDL /*AC$#&.

>5$'(53:'(%$ 9<X: DDL_TRIGGER

:* +%-"4 %0A*$C DDL $%#FF-%0 2*/$6)1* )%*/$%01/$+* #"P1 DDL_TRIGGER 2(4 #/)*(75*+01#4 +
I61.G## RDB$GET_CONTEXT. 9F* #/)*(75*+01#- $0.@- 2*)6/$#"* + ;%01#"C; )%*G-26%0; #
I61.G#4;, +C5+011C; $%#FF-%0"# DDL.

3*1$-./$ DDL_TRIGGER %0A*$0-$ .0. /$-.. ?-%-2 +*5A6@2-1#-" DDL $%#FF-%0, 510<-1#4,
*$1*/4>#-/4 . +C)*(14-"*& .*"012-, )*"->0=$/4 + H$*$ /$-.. ?*/(- 50+-%J-1#4 %0A*$C
$%#FF-%0 510<-1#4 +C$0(.#+0=$/4. N0.#" *A%05*". : /(6<0- .0/.021C; DDL *)-%0$*%*+,
.*F20 .0@204 )*(75*+0$-(7/.04 DDL .*"0120 +*5A6@20-$ DDL $%#FF-%, # H$*$ $%#FF-%
50)6/.0-$ 2%6F#- DDL .*"012C, / )*"*>7= EXECUTE STATEMENT, 510<-1#4 )-%-"-11C; +
)%*/$%01/$+- #"P1 DDL_TRIGGER A626$ /**$+-$/$+*+0$7 .*"012-, .*$*%04 +C5+0(0 )*/(-21#&
DDL $%#FF-% + /$-.- +C5*+*+.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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>656<6::,6 &$'("):,6 % )5$'(53:'(%6 9<X: DDL_TRIGGER

¥ EVENT_TYPE Ð $#) /*AC$#4 (CREATE, ALTER, DROP)

¥ OBJECT_TYPE Ð $#) *AO-.$0 (TABLE, VIEW # 2.%.)

¥ DDL_EVENT Ð #"4 /*AC$#4 ( <ddl event item> ),

F2- <ddl event item>  = EVENT_TYPE || ' ' || OBJECT_TYPE

¥ OBJECT_NAME Ð #"4 *AO-.$0 "-$02011C;

¥ OLD_OBJECT_NAME Ð #"4 *AO-.$0 "-$02011C; 2* )-%-#"-1*+01#4

¥ NEW_OBJECT_NAME Ð #"4 *AO-.$0 "-$02011C; )*/(- )-%-#"-1*+01#4

¥ SQL_TEXT Ð $-./$ SQL 50)%*/0

4(#2DE6:96 (59??65$%

: 1-.*$*%C- 6$#(#$C .*"0121*& /$%*.# Firebird AC(# 2*A0+(-1C 1*+C- .(=<# 2(4
*$.(=<-1#4 $%#FF-%*+ 10 A056 2011C;:

gbak -nodbtriggers
isql -nodbtriggers
nbackup -T

B$# .(=<# "*F6$ #/)*(75*+0$7/4 $*(7.* SYSDBA #(# +(02-(7G-" A05C 2011C;.

K($ <$86( '$+&3(J (59??65, :3 '$@,(9* 9+<6:6:9* <6(3&3::,C?

N%#FF-%C 10 /*AC$#4 #5"-1-1#4 "-$02011C; "*F6$ /*520$7:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G A05C 2011C;;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER DATABASE.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 151. 8(#$0(3= #%"5.#(1%#"4 ()C.&$(1 )%2* -%##*, ' 6(5(I=N DDL $0"AA.0%

CREATE EXCEPTION e_invalid_sp_name
Ê 'I'/'3#4' .71 C3"#.74% 2345',+3$ (,46H#4 #"-.#"&0)1 ) SP_)' ;

SET TERM ! ;

CREATE TRIGGER trig_ddl_sp  BEFORE CREATE PROCEDURE
AS
BEGIN
Ê IF ( rdb$get_context ( 'DDL_TRIGGER',  'OBJECT_NAME')
Ê     NOT STARTING 'SP_' )  THEN
Ê   EXCEPTION e_invalid_sp_name;
END!

-- Test
CREATE PROCEDURE sp_test
AS
BEGIN
END!

CREATE PROCEDURE test
AS
BEGIN
END!

-- Statement failed, SQLSTATE = 42000
-- exception 1
-- -E_INVALID_SP_NAME
-- -I'/'3#4' .71 C3"#.74% 2345',+3$ (,46H#4 #"-.#"&0)1 ) SP_)
-- -At trigger 'TRIG_DDL_SP' line: 4, col: 5

SET TERM ; !

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 152. 8(#$0(3= ).2(6%'#('$" DDL (6.0%$(0(1

CREATE EXCEPTION e_access_denied 'Access denied' ;

SET TERM ! ;

CREATE TRIGGER trig_ddl  BEFORE ANY DDL STATEMENT
AS
BEGIN
Ê IF ( current_user  <> 'SUPER_USER')  THEN
Ê   EXCEPTION e_access_denied;
END!

-- Test
CREATE PROCEDURE sp_test
AS
BEGIN
END!

-- The last command raises this exception and procedure SP_TEST is not created
-- Statement failed, SQLSTATE = 42000
-- exception 1
-- -E_ACCESS_DENIED
-- -Access denied
-- -At trigger 'TRIG_DDL' line: 4, col: 5

SET TERM ; !

"
: Firebird /6>-/$+6=$ )%#+#(-F## 10 DDL *)-%0$*%C, )*H$*"6 )%#A-F0$7 .
10)#/01#= DDL $%#FF-%0 16@1* $*(7.* + /(6<0-, -/(# $*F* @- /0"*F*
HII-.$0 1-+*5"*@1* 2*/$#<7 /$0120%$1C"# "-$*20"#.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 153. <'6(3=2(1%#". DDL $0"AA.0(1 -34 0.A"'$0%:"" '()*$"@ "25.#.#"4 5.$%-%##*,

CREATE SEQUENCE ddl_seq;

CREATE TABLE ddl_log  (
Ê id  BIGINT NOT NULL PRIMARY KEY,
Ê moment TIMESTAMP NOT NULL,
Ê user_name VARCHAR( 63)  NOT NULL,
Ê event_type VARCHAR( 25)  NOT NULL,
Ê object_type  VARCHAR( 25)  NOT NULL,
Ê ddl_event  VARCHAR( 25)  NOT NULL,
Ê object_name VARCHAR( 63)  NOT NULL,
Ê old_object_name VARCHAR( 63),
Ê new_object_name VARCHAR( 63),
Ê sql_text  BLOB sub_type text  NOT NULL,
Ê ok CHAR( 1)  NOT NULL
);

SET TERM ! ;

CREATE TRIGGER trig_ddl_log_before  BEFORE ANY DDL STATEMENT
AS
Ê DECLARE id  TYPE OF COLUMN ddl_log . id ;
BEGIN
Ê -- N$ ,46H#$ 234.:/4,.&0 .:7'#'#.1 / AUTONOMOUS TRANSACTION,
Ê -- &"(.7 4*3":47, ')6. 234.:4%,A& .)(6=-'#.' . (47"#,"
Ê -- #' *+,'& :"2+;'#", 4#" /)A 3"/#4 *+,'& :"3'?.)&3.34/"#".
Ê IN AUTONOMOUS TRANSACTION DO
Ê BEGIN
Ê   INSERT INTO ddl_log  (
Ê     id ,  moment,  user_name,  event_type,  object_type ,  ddl_event ,
Ê     object_name,  old_object_name,  new_object_name,  sql_text ,  ok)
Ê   VALUES ( NEXT VALUE FOR ddl_seq,
Ê           current_timestamp ,  current_user ,
Ê           rdb$get_context ( 'DDL_TRIGGER',  'EVENT_TYPE'),
Ê           rdb$get_context ( 'DDL_TRIGGER',  'OBJECT_TYPE'),
Ê           rdb$get_context ( 'DDL_TRIGGER',  'DDL_EVENT'),
Ê           rdb$get_context ( 'DDL_TRIGGER',  'OBJECT_NAME'),
Ê           rdb$get_context ( 'DDL_TRIGGER',  'OLD_OBJECT_NAME'),
Ê           rdb$get_context ( 'DDL_TRIGGER',  'NEW_OBJECT_NAME'),
Ê           rdb$get_context ( 'DDL_TRIGGER',  'SQL_TEXT'),
Ê           'N' )
Ê   RETURNING id  INTO id ;
Ê   rdb$set_context ( 'USER_SESSION',  'trig_ddl_log_id' ,  id );
Ê END
END!

-- <3.7'-"#.':
-- )4:,"##$% /$>' &3.??'3 *+,'& :"2+;'# ,61 M&4% DDL.
-- O434>'% .,''% 1/61'&)1 .)2460:4/"#.' Ðnodbtriggers

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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-- 23. 3"*4&' ) #.7
CREATE TRIGGER trig_ddl_log_after  AFTER ANY DDL STATEMENT
AS
BEGIN
Ê -- K,')0 #"7 &3'*+'&)1 "/&4#47#"1 &3"#:"(5.1,
Ê -- 24&47+ -&4 / 43.?.#"60#4% &3"#:"(5..
Ê -- 7$ #' +/.,.7 :"2.)0, /)&"/6'##+= /
Ê -- BEFORE &3.??'3' / "/&4#47#4% &3"#:"(5..,
Ê -- ')6. 2460:4/"&'60)("1 &3"#:"(5.. #' :"2+;'#"
Ê -- ) 3'H.747 .:4615..  READ COMMITTED.
Ê IN AUTONOMOUS TRANSACTION DO
Ê   UPDATE ddl_log  SET ok = 'Y'
Ê   WHERE
Ê     id  = rdb$get_context ( 'USER_SESSION',  'trig_ddl_log_id' );
END!

COMMIT!

SET TERM ; !

-- D,"61'7 :"2.)0 4 )4:,"#.. trig_ddl_log_after.
DELETE FROM ddl_log ;
COMMIT;

-- L')&

-- P&" (47"#," *+,'& :"3'?.)&3.34/"#" ',.#4H,$
-- (&.(. T1 #' )+;')&/+'&, RECREATE /$:4/'& )4*$&.' CREATE)
-- ) OK = Y.
RECREATE TABLE t1  (
Ê n1 INTEGER,
Ê n2 INTEGER
);

-- 82'3"&43 #' /$246#.&)1, &.(. T1 +H' )+;')&/+'&,
-- &"(.7 4*3":47 OK *+,'& .7'&0 :#"-'#.' N.
CREATE TABLE t1  (
Ê n1 INTEGER,
Ê n2 INTEGER
);

-- T2 #' )+;')&/+'&. P&4 ,'%)&/.' #' *+,'& :"3'?.)&3.34/"#4.
DROP TABLE t2 ;

-- P&4 ,'%)&/.' *+,'& :"3'?.)&3.34/"#4 ,/"H,$
-- (&.(. T1 )+;')&/+'&, ,'%)&/.' RECREATE 3"))7"&3./"'&)1
-- ("( DROP . CREATE) ) 246'7 OK = Y.
RECREATE TABLE t1  (
Ê n INTEGER
);
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CREATE DOMAIN dom1 AS INTEGER;

ALTER DOMAIN dom1 TYPE BIGINT;

ALTER DOMAIN dom1 TO dom2;

COMMIT;

SELECT
Ê id ,
Ê ddl_event ,
Ê object_name as name,
Ê sql_text ,
Ê ok
FROM ddl_log
ORDER BY id ;

ÊID DDL_EVENT                 OBJECT_NAME                      SQL_TEXT OK
=== ========================= ======================= ================= ======
Ê 2 CREATE TABLE              T1                                   80:3 Y
====================================================
SQL_TEXT:
recreate table t1 (
Ê   n1 integer,
Ê   n2 integer
)
====================================================
Ê 3 CREATE TABLE              T1                                   80:2 N
====================================================
SQL_TEXT:
create table t1 (
Ê   n1 integer,
Ê   n2 integer
)
====================================================
Ê 4 DROP TABLE                T1                                   80:6 Y
====================================================
SQL_TEXT:
recreate table t1 (
Ê   n integer
)
====================================================
Ê 5 CREATE TABLE              T1                                   80:9 Y
====================================================
SQL_TEXT:
recreate table t1 (
Ê   n integer
)
====================================================

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!5. $%&E.:

ALTER TRIGGER, DROP TRIGGER.

5.7.2. ALTER TRIGGER

G%2#%+.#".

Q5"-1-1#- /6>-/$+6=>-F* $%#FF-%0.

?('$D6#( 1

DSQL, ESQL

!"#$%&'"'

ALTER TRIGGER trigname
[ACTIVE | INACTIVE]
[{BEFORE | AFTER} <mutation_list>]
[POSITION number]
[SQL SECURITY {DEFINER | INVOKER} | DROP SQL SECURITY]
[<routine-body>]

<mutation_list> ::= <mutation> [OR <mutation> [OR <mutation>]]

<mutation> ::= { INSERT | UPDATE | DELETE }

<46#4' 42.)"#.' 42'3"&43" )7. CREATE TRIGGER.

0$)"'(9<,6 9+<6:6:9*

: *)-%0$*%- #5"-1-1#4 $%#FF-%0 "*@1* #5"-1#$7:

¥ 8*/$*41#- 0.$#+1*/$# ( ACTIVE | INACTIVE);

¥ '056 ( BEFORE | AFTER);

¥ 8*AC$#-(4);

¥ ?*5#G#= /%0A0$C+01#4;

¥ ?%#+#(-F## +C)*(1-1#4 $%#FF-%0: +C5C+0=>-F* )*(75*+0$-(4 ( SQL SECURITY INVOKER),
*)%-2-(4=>-F* )*(75*+0$-(4 ( SQL SECURITY DEFINER) #(# 10/(-26-$ 6 $0A(#GC ( DROP SQL
SECURITY);

¥ 3*2 $-(0 $%#FF-%0.

9/(# .0.*&-(#A* H(-"-1$ 1- 6.0501, $* *1 */$0P$/4 A-5 #5"-1-1#&.

"
DML $%#FF-% 1-+*5"*@1* #5"-1#$7 + $%#FF-% 10 /*AC$#- A05C 2011C; #
10*A*%*$.

8*AC$#- + $%#FF-%- A05C 2011C; 1-+*5"*@1* #5"-1#$7.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!

!&6()-#

N%#FF-% / .(=<-+C" /(*+*" BEFORE 10/$6)0-$ 2* /**$+-$/$+6=>-F* /*AC$#4,
/ .(=<-+C" /(*+*" AFTER[Ñ[)*/(- /**$+-$/$+6=>-F* /*AC$#4.

S2#1 DML $%#FF-% "*@-$ /*2-%@0$7 A*(-- *21*F* /*AC$#4 ( INSERT, UPDATE,
DELETE). 8*AC$#4 2*(@1C AC$7 %052-(-1C .(=<-+C" /(*+*" OR. 30@2*- #5
/*AC$#& "*@-$ AC$7 6.0501* 1- A*(-- *21*F* %050.

3(=<-+*- /(*+* POSITION )*5+*(4-$ 5020$7 2*)*(1#$-(71C& )*%42*.
+C)*(1-1#4 / *2#10.*+C"# I05*& # /*AC$#-". ?* 6"*(<01#= )*5#G#4
%0+10 0. 9/(# )*5#G#4 1- 502010, #(# -/(# 1-/.*(7.* $%#FF-%*+ #"-=$ *2#1
# $*$ @- 1*"-% )*5#G##, $* $%#FF-%C A626$ +C)*(1-1C + 0(I0+#$1*"
)*%42.- #; 10#"-1*+01#&.

K($ <$86( 9+<6:9(J (59??65,?

DML $%#FF-%C "*F6$ #5"-1#$7:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G $0A(#GC ()%-2/$0+(-1#4);

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY {TABLE | VIEW}.

N%#FF-%C 2(4 /*AC$#& A05C 2011C; # $%#FF-%C /*AC$#& 10 #5"-1-1#- "-$02011C; "*F6$
#5"-1#$7:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G A05C 2011C;;

¥ ?*(75*+0$-(7, #"-=>#& )%#+#(-F#= ALTER DATABASE.

>59<65,

70"5.0 154. ;$&3N+.#". (6.0.1(- 1 #.%&$"1#(. '('$(4#".) $0"AA.0%

ALTER TRIGGER set_cust_no INACTIVE;

70"5.0 155. <25.#.#". 6(2":"" $0"AA.0%

ALTER TRIGGER set_cust_no POSITION 14;

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 156. 7.0.1(- $0"AA.0% 1 #.%&$"1#(. '('$(4#". " "25.#.#". '6"'&% '()*$"@

ALTER TRIGGER TR_CUST_LOG
INACTIVE AFTER INSERT OR UPDATE;

70"5.0 157. <25.#.#". 60"1"3.A"@ 1*6(3#.#"4 $0"AA.0%

?*/(- +C)*(1-1#4 2011*F* *)-%0$*%0 $%#FF-% A62-$ +C)*(14$7/4 / )%#+#(-F#4"#
*)%-2-(4=>-F* )*(75*+0$-(4 (+(02-(7G0).

ALTER TRIGGER TR_CUST_LOG
SQL SECURITY DEFINER;

70"5.0 158. O-%3.#". 60"1"3.A"@ 1*6(3#.#"4 $0"AA.0%

?*/(- 620(-1#4 )%#+#(-F#& +C)*(1-1#4 $%#FF-%0, $%#FF-% +C)*(14-$/4 /
)%#+#(-F#4"# 610/(-2*+011C"# *$ $0A(#GC. 9/(# 6 $0A(#GC 1- *)%-2-(-1C
)%#+#(-F## +C)*(1-1#4, $* $%#FF-% A62-$ +C)*(14$7/4 / )%#+#(-F#4"# +C5C+0=>-F*
)*(75*+0$-(4.

ALTER TRIGGER TR_CUST_LOG
DROP SQL SECURITY;

70"5.0 159. 7.0.1(- $0"AA.0% 1 %&$"1#(. '('$(4#"., "25.#.#". .A( 6(2":"" " .A( $.3%

ALTER TRIGGER tr_log_connect
ACTIVE POSITION 1
AS
BEGIN
Ê INSERT INTO LOG_CONNECT ( ID,
Ê                          USERNAME,
Ê                          ROLENAME,
Ê                          ATIME)
Ê VALUES ( NEXT VALUE FOR SEQ_LOG_CONNECT,
Ê         CURRENT_USER,
Ê         CURRENT_ROLE,
Ê         CURRENT_TIMESTAMP);
END

!5. $%&E.:

CREATE TRIGGER, CREATE OR ALTER TRIGGER, RECREATE TRIGGER.
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5.7.3. CREATE OR ALTER TRIGGER

G%2#%+.#".

8*5201#- 1*+*F* #(# #5"-1-1#- /6>-/$+6=>-F* $%#FF-%0.

?('$D6#( 1

DSQL, ESQL

!"#$%&'"'

CREATE OR ALTER TRIGGER trigname {
Ê   <relation_trigger_legacy>
Ê | <relation_trigger_sql2003>
Ê | <database_trigger>
Ê | <ddl_trigger> }
<routine-body>

<46#4' 42.)"#.' 42'3"&43" )7. CREATE TRIGGER.

S)-%0$*% CREATE OR ALTER TRIGGER /*520P$ 1*+C& $%#FF-%, -/(# *1 1- /6>-/$+6-$, #(#
#5"-14-$ # )-%-.*")#(#%6-$ -F* + )%*$#+1*" /(6<0-, )%# H$*" /6>-/$+6=>#- )%0+0 #
50+#/#"*/$# /*;%014=$/4.

>59<65,

70"5.0 160. !(2-%#". #(1(A( "3" "25.#.#". 'DI.'$1DNI.A( $0"AA.0%

CREATE OR ALTER TRIGGER set_cust_no
ACTIVE BEFORE INSERT ON customer POSITION 0
AS
BEGIN
Ê IF ( NEW. cust_no IS NULL)  THEN
Ê   NEW. cust_no = GEN_ID( cust_no_gen,  1);
END

!5. $%&E.:

CREATE TRIGGER, ALTER TRIGGER, RECREATE TRIGGER.

5.7.4. DROP TRIGGER

G%2#%+.#".

D20(-1#- /6>-/$+6=>-F* $%#FF-%0.

?('$D6#( 1

DSQL, ESQL
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!"#$%&'"'

DROP TRIGGER trigname

9%)3":% 48. 7%0%5.$0* (6.0%$(0% DROP TRIGGER

!.".6#-" ;<)4.()#

trigname Q"4 $%#FF-%0.

S)-%0$*% DROP TRIGGER 620(4-$ /6>-/$+6=>#& $%#FF-%.

K($ <$86( "&329(J (59??65,?

DML $%#FF-%C "*F6$ 620(#$7:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G $0A(#GC ()%-2/$0+(-1#4);

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY {TABLE | VIEW}.

N%#FF-%C 2(4 /*AC$#& A05C 2011C; # $%#FF-%C /*AC$#& 10 #5"-1-1#- "-$02011C; "*F6$
620(#$7:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G A05C 2011C;;

¥ ?*(75*+0$-(7, #"-=>#& )%#+#(-F#= ALTER DATABASE.

>59<65,

70"5.0 161. O-%3.#". $0"AA.0%

DROP TRIGGER set_cust_no;

!5. $%&E.:

CREATE TRIGGER, ALTER TRIGGER.

5.7.5. RECREATE TRIGGER

G%2#%+.#".

8*5201#- 1*+*F* #(# )-%-/*5201#- /6>-/$+6=>-F* $%#FF-%0.

?('$D6#( 1

DSQL, ESQL
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!"#$%&'"'

RECREATE TRIGGER trigname  {
Ê   <relation_trigger_legacy>
Ê | <relation_trigger_sql2003>
Ê | <database_trigger>
Ê | <ddl_trigger> }
<routine-body>

<46#4' 42.)"#.' 42'3"&43" )7. CREATE TRIGGER.

S)-%0$*% RECREATE TRIGGER /*520P$ 1*+C& $%#FF-%, -/(# $%#FF-% / 6.05011C" #"-1-" 1-
/6>-/$+6-$, + )%*$#+1*" /(6<0- *)-%0$*% RECREATE TRIGGER )*)C$0-$/4 620(#$7 -F* # /*520$7
1*+C&.

>59<65,

70"5.0 162. !(2-%#". "3" 6.0.'(2-%#". $0"AA.0%

RECREATE TRIGGER set_cust_no
ACTIVE BEFORE INSERT ON customer POSITION 0
AS
BEGIN
Ê IF ( NEW. cust_no IS NULL)  THEN
Ê   NEW. cust_no = GEN_ID( cust_no_gen,  1);
END

!5. $%&E.:

CREATE TRIGGER, DROP TRIGGER, CREATE OR ALTER TRIGGER.

5.8. PROCEDURE
K%01#"04 )%*G-26%0 (K?)[Ñ[H$* )%*F%0""1C& "*26(7, .*$*%C& "*@-$ AC$7 +C5+01 /
.(#-1$0, #5 2%6F*& )%*G-26%C, I61.G##, +C)*(1#"*F* A(*.0 (executable block) #(#
$%#FF-%0. K%01#"C- )%*G-26%C, ;%01#"C- I61.G##, #/)*(14-"C- A(*.# # $%#FF-%C
)#J6$/4 10 )%*G-26%1*" 45C.- SQL (PSQL). E*(7J#1/$+* *)-%0$*%*+ SQL 2*/$6)1* # + PSQL,
#1*F20 / *F%01#<-1#4"# #(# %0/J#%-1#4"#. U0"-$1C"# #/.(=<-1#4"# 4+(4=$/4 DDL #
*)-%0$*%C 6)%0+(-1#4 $%0150.G#4"#.

K%01#"C- )%*G-26%C "*F6$ )%#1#"0$7 # +*5+%0>0$7 "1*@-/$+* )0%0"-$%*+.

5.8.1. CREATE PROCEDURE

G%2#%+.#".

8*5201#- 1*+*& ;%01#"*& I61.G##.

?('$D6#( 1
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DSQL, ESQL

!"#$%&'"'

CREATE PROCEDURE procname [(<inparam> [, <inparam> ...])]
RETURNS (<outparam> [, <outparam> ...])
<routine body>

<inparam> ::= <param_decl> [{= | DEFAULT} <value>]

<outparam>  ::=  <param_decl>

<value> ::=  { literal  | NULL | context_var }

<param_decl> ::= paramname <type> [NOT NULL] [COLLATE collation ]

<extname> ::= '<module name>!<routine name>[!<misc info>]'

<type> ::= <datatype> | [TYPE OF] domain_name | TYPE OF COLUMN rel . col

<datatype> ::=
Ê   <scalar_datatype> | <blob_datatype> | <array_datatype>

<scalar_datatype> ::=  B7. B.#&"().) )("613#$C &.24/ ,"##$C

<blob_datatype> ::= B7. B.#&"().) &.2" ,"##$C BLOB

<array_datatype> ::= B7. B.#&"().) 7"))./4/

<routine-body> ::=
Ê   <psql-routine-spec>
Ê | <external-body-reference>

<psql-routine-spec> ::=
Ê [<rights-clause>] <psql-routine-body>

<rights-clause> ::=
Ê SQL SECURITY {DEFINER | INVOKER}

<psql-module-body> ::=
Ê B7. B.#&"().) &'6" 74,+61

<external-body-reference> ::=
Ê EXTERNAL NAME '<extname>' ENGINE <engine> [AS <extbody>]

<extname> ::= '<module-name>!<routine-name>[!<misc-info>]'

9%)3":% 49. 7%0%5.$0* (6.0%$(0% CREATE PROCEDURE

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!.".6#-" ;<)4.()#

procname Q"4 ;%01#"*& )%*G-26%C. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

inparam S)#/01#- +;*21*F* )0%0"-$%0.

outparam S)#/01#- +C;*21*F* )0%0"-$%0.

literal W#$-%0(, /*+"-/$#"C& )* $#)6 / )0%0"-$%*".

context_var W=A04 .*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*"
)0%0"-$%0.

paramname Q"4 +;*21*F* #(# +C;*21*F* )0%0"-$%0 )%*G-26%C. L*@-$
/*2-%@0$7 2* 63 /#"+*(*+. Q"4 )0%0"-$%0 2*(@1* AC$7
61#.0(71C" /%-2# +;*21C; # +C;*21C; )0%0"-$%*+ )%*G-26%C, 0
$0.@- -P (*.0(71C; )-%-"-11C;.

extbody N-(* +1-J1-& )%*G-26%C. 8$%*.*+C& (#$-%0( .*$*%C& "*@-$
#/)*(75*+0$7/4 UDR 2(4 %05(#<1C; G-(-&.

module-name Q"4 +1-J1-F* "*26(4, + .*$*%*" %0/)*(*@-10 I61.G#4.

routine-name :16$%-11-- #"4 I61.G## +16$%# +1-J1-F* "*26(4.

misc-info S)%-2-(4-"04 )*(75*+0$-(-" #1I*%"0G#4 2(4 )-%-20<# + I61.G#=
+1-J1-F* "*26(4.

engine Q"4 2+#@.0 2(4 #/)*(75*+01#4 +1-J1#; I61.G#&. SAC<1*
6.05C+0-$/4 #"4 UDR.

datatype N#) 2011C; SQL.

collation ?*%42*. /*%$#%*+.#.

domain_name Q"4 2*"-10.

rel Q"4 $0A(#GC #(# )%-2/$0+(-1#4.

col Q"4 /$*(AG0 $0A(#GC #(# )%-2/$0+(-1#4.

S)-%0$*% CREATE PROCEDURE /*520P$ 1*+6= ;%01#"6= )%*G-26%6. Q"4 ;%01#"*& )%*G-26%C
2*(@1* AC$7 61#.0(71C" /%-2# #"P1 +/-; ;%01#"C; )%*G-26%, $0A(#G # )%-2/$0+(-1#&
A05C 2011C;.

"

^-(0$-(71* $0.@-, <$*AC #"4 ;%01#"*& )%*G-26%C AC(* 61#.0(71C" #
/%-2# #"P1 )%*G-26% %0/)*(*@-11C; + PSQL )0.-$0; (package), ;*$4 H$* #
2*)6/$#"*. !-(* + $*", <$* + 10/$*4>-- +%-"4 +C 1- /"*@-$- +C5+0$7
I61.G#=/)%*G-26%6 #5 F(*A0(71*F* )%*/$%01/$+0 #"P1 +16$%# )0.-$0, -/(#
+ )0.-$- *AO4+(-10 *21*#"-1104 I61.G#4/)%*G-26%0. : H$*" /(6<0- +/-F20
A62-$ +C5+010 )%*G-26%0/I61.G#4 )0.-$0.

CREATE PROCEDURE 4+(4-$/4 /*/$0+1C" *)-%0$*%*", /*/$*4>#& #5 50F*(*+.0 # $-(0.

U0F*(*+*. *)%-2-(4-$ #"4 ;%01#"*& )%*G-26%C # *AO4+(4-$ +;*21C- # +C;*21C-
)0%0"-$%C, -/(# *1# 2*(@1C AC$7 +*5+%0>-1C )%*G-26%*&.

N-(* )%*G-26%C /*/$*#$ #5 1-*A450$-(71C; *AO4+(-1#& (*.0(71C; )-%-"-11C;,
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)*2)%*F%0"" # #"-1*+011C; .6%/*%*+, # *21*F* #(# 1-/.*(7.#; *)-%0$*%*+, #(# A(*.*+
*)-%0$*%*+, 50.(=<P11C; +* +1-J1-" A(*.-, .*$*%C& 10<#10-$/4 / .(=<-+*F* /(*+0 BEGIN,
# 50+-%J0-$/4 .(=<-+C" /(*+*" END. SAO4+(-1#4 (*.0(71C; )-%-"-11C; # #"-1*+011C;
.6%/*%*+, 0 $0.@- +16$%-11#- *)-%0$*%C 2*(@1C 50+-%J0$7/4 $*<.*& / 50)4$*& (Ò;Ó).

L65<9:3($5 $)653($53

V-.*$*%C- %-20.$*%C SQL-*)-%0$*%*+[Ñ[+ <0/$1*/$# 6$#(#$0 isql  #5 .*")(-.$0 Firebird, #
+*5"*@1* 1-.*$*%C- /$*%*11#- %-20.$*%C[Ñ[#/)*(756=$ +16$%-11-- /*F(0J-1#-, .*$*%*-
$%-A6-$, <$*AC +/- *)-%0$*%C AC(# 50+-%J-1C / $*<.*& / 50)4$*&.

B$* /*520-$ .*1I(#.$ / /#1$0./#/*" PSQL )%# .*2#%*+01## + H$#; /%-20;. 9/(# +C 1-
510.*"C / H$*& )%*A(-"*& # -P %-J-1#-", )*@0(6&/$0, #56<#$- 2-$0(# + F(0+- PSQL +
%052-(-, *50F(0+(-11*" Q5"-1-1#- $-%"#10$*%0 + isql .

>353<6(5,

D .0@2*F* )0%0"-$%0 6.05C+0-$/4 $#) 2011C;. 3%*"- $*F*, 2(4 )0%0"-$%0 "*@1* 6.050$7
*F%01#<-1#- NOT NULL, $-" /0"C" 50)%-$#+ )-%-20+0$7 + 1-F* 510<-1#- NULL.

!(4 )0%0"-$%0 /$%*.*+*F* $#)0 /6>-/$+6-$ +*5"*@1*/$7 5020$7 )*%42*. /*%$#%*+.# /
)*"*>7= )%-2(*@-1#4 COLLATE.

QC$&:,6 )353<6(5,

:;*21C- )0%0"-$%C 50.(=<0=$/4 + /.*A.# )*/(- #"-1# ;%01#"*& )%*G-26%C. S1#
)-%-20=$/4 + )%*G-26%6 )* 510<-1#=, $* -/$7 (=AC- #5"-1-1#4 +;*21C; )0%0"-$%*+
+16$%# )%*G-26%C 1#.0. 1- )*+(#4-$ 10 510<-1#4 H$#; )0%0"-$%*+ + +C5C+0=>-&
)%*F%0""-.

:;*21C- )0%0"-$%C "*F6$ #"-$7 510<-1#- )* 6"*(<01#=. ?0%0"-$%C, 2(4 .*$*%C; 50201C
510<-1#4, 2*(@1C %0/)*(0F0$7/4 + .*1G- /)#/.0 )0%0"-$%*+.

Q,C$&:,6 )353<6(5,

V-*A450$-(71*- )%-2(*@-1#- RETURNS )*5+*(4-$ 5020$7 /)#/*. +C;*21C; )0%0"-$%*+
;%01#"*& )%*G-26%C.

F')$2J+$%3:96 &$<6:$% )59 $@V*%26:99 )353<6(5$%

: .0<-/$+- $#)0 )0%0"-$%0 "*@1* 6.050$7 #"4 2*"-10. : H$*" /(6<0- )0%0"-$% A62-$
10/(-2*+0$7 +/- ;0%0.$-%#/$#.# 2*"-10.

9/(# )-%-2 105+01#-" 2*"-10 2*)*(1#$-(71* #/)*(756-$/4 )%-2(*@-1#- TYPE OF, $*
#/)*(756-$/4 $*(7.* $#) 2011C; 2*"-10[Ñ[1- )%*+-%4=$/4 -F* *F%01#<-1#4 NOT NULL # CHECK
(-/(# *1# -/$7) # 1- #/)*(756-$/4 510<-1#- )* 6"*(<01#=. 9/(# 2*"-1 $-./$*+*F* $#)0, $*
+/-F20 #/)*(756-$/4 -F* 10A*% /#"+*(*+ # )*%42*. /*%$#%*+.#.

F')$2J+$%3:96 (9)3 '($2@I3 )59 $@V*%26:99 )353<6(5$%

:;*21C- # +C;*21C- )0%0"-$%C "*@1* *AO4+(4$7, #/)*(7564 $#) 2011C; /$*(AG*+

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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/6>-/$+6=>#; $0A(#G # )%-2/$0+(-1#&. !(4 H$*F* #/)*(756-$/4 )%-2(*@-1#- TYPE OF
COLUMN, )*/(- .*$*%*F* 6.05C+0-$/4 #"4 $0A(#GC #(# )%-2/$0+(-1#4 # <-%-5 $*<.6 #"4
/$*(AG0.

?%# #/)*(75*+01## TYPE OF COLUMN 10/(-26-$/4 $*(7.* $#) 2011C;, 0 + /(6<0- /$%*.*+C;
$#)*+ ->P # 10A*% /#"+*(*+, # )*%42*. /*%$#%*+.#. SF%01#<-1#4 # 510<-1#4 )*
6"*(<01#= /$*(AG0 1#.*F20 1- #/)*(756=$/4.

>59%926?99 %,)$2:6:9*

V-*A450$-(71*- )%-2(*@-1#- SQL SECURITY )*5+*(4-$ 5020$7 / .0.#"# )%#+#(-F#4"#
+C)*(14-$/4 ;%01#"04 )%*G-26%0. 9/(# +CA%010 *)G#4 INVOKER, $* ;%01#"04 )%*G-26%0
+C)*(14-$/4 / )%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4. 9/(# +CA%010 *)G#4 DEFINER, $*
;%01#"04 )%*G-26%0 +C)*(14-$/4 / )%#+#(-F#4"# *)%-2-(4=>-F* )*(75*+0$-(4
(+(02-(7G0 K?). B$# )%#+#(-F## A626$ 2*)*(1-1C )%#+#(-F#4"# +C2011C- /0"*&
;%01#"*& )%*G-26%- / )*"*>7= *)-%0$*%0 GRANT. ?* 6"*(<01#= ;%01#"04 )%*G-26%0
+C)*(14-$/4 / )%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4.

!
?%#+#(-F## +C)*(1-1#4 )* 6"*(<01#= 2(4 +1*+7 /*520+0-"C; *AO-.$*+
"-$02011C; "*@1* #5"-1#$7 / )*"*>7= *)-%0$*%0

ALTER DATABASE SET DEFAULT SQL SECURITY {DEFINER | INVOKER}

L62$ C53:9<$; )5$I6&"5,

?*/(- .(=<-+*F* /(*+0 AS /(-26-$ $-(* ;%01#"*& )%*G-26%C.

4@V*%26:96 2$#32J:,C )656<6::,C, #"5'$5$% 9 )$&)5$?53<<

: 1-*A450$-(71*& /-.G## <declarations>  *)#/01C (*.0(71C- )-%-"-11C- )%*G-26%C,
)*2)%*F%0""C # #"-1*+011C- .6%/*%C. : *$1*J-1## /)-G#I#.0G## $#)0 2011C;
(*.0(71C- )-%-"-11C- )*2<#14=$/4 $-" @- )%0+#(0", <$* # +;*21C- # +C;*21C-
)0%0"-$%C )%*G-26%C. ?*2%*A1*/$# +C "*@-$- )*/"*$%-$7 + F(0+- Ò?%*G-26%1C& 45C.
PSQLÓ + %052-(0; DECLARE VARIABLE # DECLARE CURSOR, DECLARE PROCEDURE, DECLARE
FUNCTION.

?*/(- 1-*A450$-(71*& /-.G## 2-.(0%0G#& *A450$-(71* /(-26-$ /*/$0+1*& *)-%0$*%.
8*/$0+1*& *)-%0$*% /*/$*#$ #5 *21*F* #(# 1-/.*(7.#; PSQL *)-%0$*%*+, 50.(=<-11C;
"-@26 .(=<-+C"# /(*+0"# BEGIN # END. 8*/$0+1*& *)-%0$*% "*@-$ /*2-%@0$7 *2#1 #(#
1-/.*(7.* 2%6F#; /*/$0+1C; *)-%0$*%*+. :(*@-11*/$7 *F%01#<-10 512 6%*+14"#. W=A*& #5
BEGIN É END A(*.*+ "*@-$ AC$7 )6/$C", + $*" <#/(- # F(0+1C& A(*..

Q:6B:96 C53:9<,6 )5$I6&"5,

K%01#"04 )%*G-26%0 "*@-$ AC$7 %0/)*(*@-10 +* +1-J1-" "*26(-. : H$*" /(6<0- +"-/$*
$-(0 )%*G-26%C 6.05C+0-$/4 "-/$* -P %0/)*(*@-1#4 +* +1-J1-" "*26(- / )*"*>7=
)%-2(*@-1#4 EXTERNAL NAME. ,%F6"-1$*" H$*F* )%-2(*@-1#4 4+(4-$/4 /$%*.0, + .*$*%*&
<-%-5 %052-(#$-(7 6.0501* #"4 +1-J1-F* "*26(4, #"4 )%*G-26%C +16$%# "*26(4 #

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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*)%-2-(P1104 )*(75*+0$-(-" #1I*%"0G#4. : )%-2(*@-1## ENGINE 6.05C+0-$/4 #"4 2+#@.0
2(4 *A%0A*$.# )*2.(=<-1#4 +1-J1#; "*26(-&. : Firebird 2(4 %0A*$C / +1-J1#"#
"*26(4"# #/)*(756-$/4 2+#@*. UDR. ?*/(- .(=<-+*F* /(*+0 AS "*@-$ AC$7 6.0501
/$%*.*+C& (#$-%0([Ñ["$-(*" +1-J1-& )%*G-26%C, *1* "*@-$ AC$7 #/)*(75*+01* +1-J1#"
"*26(-" 2(4 %05(#<1C; G-(-&.

K($ <$86( '$+&3(J C53:9<"D )5$I6&"5"?

:C)*(1#$7 *)-%0$*% CREATE PROCEDURE "*F6$:

¥ ,2"#1#/$%0$*%C

¥ ?*(75*+0$-(# / )%#+#(-F#-& CREATE PROCEDURE.

?*(75*+0$-(7, /*520+J#& ;%01#"6= )%*G-26%6, /$01*+#$/4 -P +(02-(7G-".

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 163. !(2-%#". ,0%#"5(@ 60(:.-D0*

CREATE PROCEDURE ADD_BREED (
Ê NAME D_BREEDNAME,  /* I")6',+=&)1 C"3"(&'3.)&.(. ,47'#" */
Ê NAME_EN TYPE OF D_BREEDNAME,  /* I")6',+'&)1 &460(4 &.2 ,47'#" */
Ê SHORTNAME TYPE OF COLUMN BREED. SHORTNAME,  /* I")6',+'&)1 &.2 )&46*5" &"*6.5$ */
Ê REMARK VARCHAR( 120)  CHARACTER SET WIN1251 COLLATE PXW_CYRL,
Ê CODE_ANIMAL INT NOT NULL DEFAULT 1
)
RETURNS (
Ê CODE_BREED INT
)
AS
BEGIN
Ê INSERT INTO BREED (
Ê   CODE_ANIMAL,  NAME,  NAME_EN,  SHORTNAME,  REMARK)
Ê VALUES (
Ê   : CODE_ANIMAL,  : NAME,  : NAME_EN,  : SHORTNAME,  : REMARK)
Ê RETURNING CODE_BREED INTO CODE_BREED;
END

N* @- /0"*-, 1* )%*G-26%0 A62-$ +C)*(14$7/4 / )%0+0"# *)%-2-(4=>-F* )*(75*+0$-(4
(+(02-(7G0 )%*G-26%C).

CREATE PROCEDURE ADD_BREED (
Ê NAME D_BREEDNAME,  /* I")6',+=&)1 C"3"(&'3.)&.(. ,47'#" */
Ê NAME_EN TYPE OF D_BREEDNAME,  /* I")6',+'&)1 &460(4 &.2 ,47'#" */
Ê SHORTNAME TYPE OF COLUMN BREED. SHORTNAME,  /* I")6',+'&)1 &.2 )&46*5" &"*6.5$ */
Ê REMARK VARCHAR( 120)  CHARACTER SET WIN1251 COLLATE PXW_CYRL,
Ê CODE_ANIMAL INT NOT NULL DEFAULT 1
)
RETURNS (
Ê CODE_BREED INT
)
SQL SECURITY DEFINER
AS
BEGIN
Ê INSERT INTO BREED (
Ê   CODE_ANIMAL,  NAME,  NAME_EN,  SHORTNAME,  REMARK)
Ê VALUES (
Ê   : CODE_ANIMAL,  : NAME,  : NAME_EN,  : SHORTNAME,  : REMARK)
Ê RETURNING CODE_BREED INTO CODE_BREED;
END

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 164. !(2-%#". 1#.>#.@ ,0%#"5(@ 60(:.-D0*

8*5201#- )%*G-26%C 10;*24>-&/4 +* +1-J1-" "*26(- (UDR). M-0(#50G#4
)%*G-26%C %0/)*(*@-10 +* +1-J1-" "*26(- udrcpp_example. Q"4 )%*G-26%C
+16$%# "*26(4[Ñ[gen_rows.

CREATE PROCEDURE gen_rows (
Ê   start_n  INTEGER NOT NULL,
Ê   end_n INTEGER NOT NULL
)  RETURNS (
Ê   n INTEGER NOT NULL
)
Ê   EXTERNAL NAME 'udrcpp_example!gen_rows'
Ê   ENGINE udr;

!5. $%&E.:

CREATE OR ALTER PROCEDURE, ALTER PROCEDURE, RECREATE PROCEDURE, DROP PROCEDURE.

5.8.2. ALTER PROCEDURE

G%2#%+.#".

Q5"-1-1#- /6>-/$+6=>-& ;%01#"*& )%*G-26%C.

?('$D6#( 1

DSQL, ESQL

!"#$%&'"'

ALTER PROCEDURE procname [(<inparam> [, <inparam> ...])]
RETURNS (<outparam> [, <outparam> ...])
<routine-body>

<4,34*#'' )7. CREATE PROCEDURE.

S)-%0$*% ALTER PROCEDURE )*5+*(4-$ #5"-14$7 /*/$0+ # ;0%0.$-%#/$#.# +;*21C; # +C;*21C;
)0%0"-$%*+, (*.0(71C; )-%-"-11C;, #"-1*+011C; .6%/*%*+ # $-(* ;%01#"*& )%*G-26%C.
!(4 +1-J1#; )%*G-26% (UDR) +C "*@-$- #5"-1#$7 $*<.6 +;*20 # #"4 2+#@.0. ?*/(-
+C)*(1-1#4 /6>-/$+6=>#- )%#+#(-F## # 50+#/#"*/$# /*;%014=$/4.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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#

E627$- */$*%*@1C )%# #5"-1-1## .*(#<-/$+0 # $#)*+ +;*21C; # +C;*21C;
)0%0"-$%*+ ;%01#"C; )%*G-26%. 86>-/$+6=>#& .*2 )%#(*@-1#4 "*@-$
/$0$7 1-%0A*$*/)*/*A1C" #5-50 $*F*, <$* I*%"0$ +C5*+0 )%*G-26%C
1-/*+"-/$#" / 1*+C" *)#/01#-" )0%0"-$%*+. 3%*"- $*F*, PSQL "*26(#,
#/)*(756=>#- #5"-1P116= ;%01#"6= )%*G-26%6, "*F6$ /$0$7
1-.*%%-.$1C"#. Q1I*%"0G#4 * $*", .0. H$* *A10%6@#$7, 10;*2#$/4 +
)%#(*@-1## ?*(- RDB$VALID_BLR .

K($ <$86( 9+<6:9(J C53:9<"D )5$I6&"5"?

:C)*(1#$7 *)-%0$*% ALTER PROCEDURE "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G ;%01#"*& )%*G-26%C;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY PROCEDURE.

>59<65,

70"5.0 165. <25.#.#". ,0%#"5(@ 60(:.-D0*

ALTER PROCEDURE GET_EMP_PROJ (
Ê   EMP_NO SMALLINT)
RETURNS (
Ê   PROJ_ID VARCHAR( 20))
AS
BEGIN
Ê FOR SELECT
Ê         PROJ_ID
Ê     FROM
Ê         EMPLOYEE_PROJECT
Ê     WHERE
Ê         EMP_NO = : emp_no
Ê     INTO : proj_id
Ê DO
Ê   SUSPEND;
END

!5. $%&E.:

CREATE PROCEDURE, CREATE OR ALTER PROCEDURE, RECREATE PROCEDURE, DROP PROCEDURE.

5.8.3. CREATE OR ALTER PROCEDURE

G%2#%+.#".

8*5201#- 1*+*& #(# #5"-1-1#- /6>-/$+6=>-& ;%01#"*& )%*G-26%C.

?('$D6#( 1

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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DSQL, ESQL

!"#$%&'"'

CREATE OR ALTER PROCEDURE procname [(<inparam> [, <inparam> ...])]
RETURNS (<outparam> [, <outparam> ...])
<routine-body>

<4,34*#'' )7. CREATE PROCEDURE.

S)-%0$*% CREATE OR ALTER PROCEDURE /*520P$ 1*+6= #(# #5"-14-$ /6>-/$+6=>6= ;%01#"6=
)%*G-26%6. 9/(# ;%01#"04 )%*G-26%0 1- /6>-/$+6-$, $* *10 A62-$ /*52010 / #/)*(75*+01#-"
)%-2(*@-1#4 CREATE PROCEDURE. 9/(# *10 6@- /6>-/$+6-$, $* *10 A62-$ #5"-1-10 #
*$.*")#(#%*+010, )%# H$*" /6>-/$+6=>#- )%#+#(-F## # 50+#/#"*/$# /*;%014=$/4.

>59<65,

70"5.0 166. !(2-%#". "3" "25.#.#". ,0%#"5(@ 60(:.-D0*

CREATE OR ALTER PROCEDURE GET_EMP_PROJ (
Ê   EMP_NO SMALLINT)
RETURNS (
Ê   PROJ_ID VARCHAR( 20))
AS
BEGIN
Ê FOR SELECT
Ê         PROJ_ID
Ê     FROM
Ê         EMPLOYEE_PROJECT
Ê     WHERE
Ê         EMP_NO = : emp_no
Ê     INTO : proj_id
Ê DO
Ê   SUSPEND;
END

!5. $%&E.:

CREATE PROCEDURE, ALTER PROCEDURE, RECREATE PROCEDURE, DROP PROCEDURE.

5.8.4. DROP PROCEDURE

G%2#%+.#".

D20(-1#- /6>-/$+6=>-& ;%01#"*& )%*G-26%C.

?('$D6#( 1

DSQL, ESQL

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!"#$%&'"'

DROP PROCEDURE procname

9%)3":% 50. 7%0%5.$0* (6.0%$(0% DROP PROCEDURE

!.".6#-" ;<)4.()#

procname Q"4 ;%01#"*& )%*G-26%C.

S)-%0$*% DROP PROCEDURE 620(4-$ /6>-/$+6=>6= ;%01#"6= )%*G-26%6. 9/(# *$ ;%01#"*&
)%*G-26%C /6>-/$+6=$ 50+#/#"*/$#, $* )%# )*)C$.- 620(-1#4 $0.*& )%*G-26%6 A62-$
+C2010 /**$+-$/$+6=>04 *J#A.0.

K($ <$86( "&329(J C53:9<"D )5$I6&"5"?

:C)*(1#$7 *)-%0$*% DROP PROCEDURE "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G ;%01#"*& )%*G-26%C;

¥ ?*(75*+0$-(# / )%#+#(-F#-& DROP ANY PROCEDURE.

>59<65,

70"5.0 167. O-%3.#". ,0%#"5(@ 60(:.-D0*

DROP PROCEDURE GET_EMP_PROJ;

!5. $%&E.:

CREATE PROCEDURE, RECREATE PROCEDURE.

5.8.5. RECREATE PROCEDURE

G%2#%+.#".

8*5201#- 1*+*& #(# )-%-/*5201#- /6>-/$+6=>-& ;%01#"*& )%*G-26%C.

?('$D6#( 1

DSQL, ESQL

!"#$%&'"'

RECREATE PROCEDURE procname [(<inparam> [, <inparam> ...])]
RETURNS (<outparam> [, <outparam> ...])
<routine-body>

<4,34*#'' )7. CREATE PROCEDURE.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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S)-%0$*% RECREATE PROCEDURE /*520P$ 1*+6= #(# )-%-/*520P$ /6>-/$+6=>6= ;%01#"6=
)%*G-26%6. 9/(# )%*G-26%0 / $0.#" #"-1-" 6@- /6>-/$+6-$, $* *)-%0$*% )*)C$0-$/4
620(#$7 -P # /*520$7 1*+6= )%*G-26%6. S)-%0G#4 50.*1<#$/4 1-620<-& )%# )*2$+-%@2-1##
$%0150.G##, -/(# )%*G-26%0 #"--$ 50+#/#"*/$#.

" Q"-&$- + +#26, <$* *J#A.# 50+#/#"*/$-& 1- *A10%6@#+0=$/4 2* I05C
)*2$+-%@2-1#4 $%0150.G##.

?*/(- )-%-/*5201#4 )%*G-26%C )%#+#(-F## 10 +C)*(1-1#- ;%01#"*& )%*G-26%C #
)%#+#(-F## /0"*& ;%01#"*& )%*G-26%C 1- /*;%014=$/4.

>59<65,

70"5.0 168. !(2-%#". #(1(@ "3" 6.0.'(2-%#". 'DI.'$1DNI.@ ,0%#"5(@ 60(:.-D0*

RECREATE PROCEDURE GET_EMP_PROJ (
Ê   EMP_NO SMALLINT)
RETURNS (
Ê   PROJ_ID VARCHAR( 20))
AS
BEGIN
Ê FOR SELECT
Ê         PROJ_ID
Ê     FROM
Ê         EMPLOYEE_PROJECT
Ê     WHERE
Ê         EMP_NO = : emp_no
Ê     INTO : proj_id
Ê DO
Ê   SUSPEND;
END

!5. $%&E.:

CREATE PROCEDURE, CREATE OR ALTER PROCEDURE, DROP PROCEDURE.

5.9. FUNCTION
K%01#"04 I61.G#4 4+(4-$/4 )%*F%0""*&, ;%014>-&/4 + *A(0/$# "-$02011C; A05C 2011C;
# +C)*(14=>-&/4 10 /$*%*1- /-%+-%0. 3 ;%01#"*& I61.G## "*F6$ *A%0>0$7/4 ;%01#"C-
)%*G-26%C, ;%01#"C- I61.G## (+ $*" <#/(- # /0"0 . /-A-), $%#FF-%C # .(#-1$/.#-
)%*F%0""C. ?%# *A%0>-1## ;%01#"*& I61.G## /0"*& . /-A- $0.04 ;%01#"04 I61.G#4
105C+0-$/4 %-.6%/#+1*&.

: *$(#<#- *$ ;%01#"C; )%*G-26% ;%01#"C- I61.G## +/-F20 +*5+%0>0=$ *21* /.0(4%1*-
510<-1#-. !(4 +*5+%0$0 510<-1#4 #5 ;%01#"*& I61.G## #/)*(756-$/4 *)-%0$*% RETURN,
.*$*%C& 1-"-2(-11* )%-.%0>0-$ +C)*(1-1#- I61.G##.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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5.9.1. CREATE FUNCTION

G%2#%+.#".

8*5201#- 1*+*& ;%01#"*& I61.G##.

?('$D6#( 1

DSQL

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!"#$%&'"'

CREATE FUNCTION funcname [(<inparam> [, <inparam> ...])]
Ê RETURNS <type> [COLLATE collation ]
Ê [DETERMINISTIC]
Ê <routine-body>

<inparam> ::= <param_decl> [{= | DEFAULT} <value>]

<value> ::=  {<literal> | NULL | <context_var>}

<param_decl> ::= paramname <type> [NOT NULL] [COLLATE collation ]

<extname> ::= '<module name>!<routine name>[!<misc info>]'

<type> ::=
Ê   <datatype>
Ê | [TYPE OF] domain
Ê | TYPE OF COLUMN rel . col

<datatype> ::=
Ê   <scalar_datatype> | <blob_datatype> | <array_datatype>

<scalar_datatype> ::=  B7. B.#&"().) )("613#$C &.24/ ,"##$C

<blob_datatype> ::= B7. B.#&"().) &.2" ,"##$C BLOB

<array_datatype> ::= B7. B.#&"().) 7"))./4/

<routine-body> ::=
Ê   <psql-routine-spec>
Ê | <external-body-reference>

<psql-routine-spec> ::=
Ê [<rights-clause>] <psql-routine-body>

<rights-clause> ::=
Ê SQL SECURITY {DEFINER | INVOKER}

<psql-module-body> ::=
Ê B7. B.#&"().) &'6" 74,+61

<external-body-reference> ::=
Ê EXTERNAL NAME '<extname>' ENGINE <engine> [AS <extbody>]

<extname> ::= '<module-name>!<routine-name>[!<misc-info>]'

9%)3":% 51. 7%0%5.$0* (6.0%$(0% CREATE FUNCTION

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!.".6#-" ;<)4.()#

funcname Q"4 ;%01#"*& I61.G##. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

inparam S)#/01#- +;*21*F* )0%0"-$%0.

literal W#$-%0(, /*+"-/$#"C& )* $#)6 / )0%0"-$%*".

context_var W=A04 .*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*"
)0%0"-$%0.

paramname Q"4 +;*21*F* )0%0"-$%0 I61.G##. L*@-$ /*2-%@0$7 2* 63
/#"+*(*+. Q"4 )0%0"-$%0 2*(@1* AC$7 61#.0(71C" /%-2# +;*21C;
)0%0"-$%*+ I61.G##, 0 $0.@- -P (*.0(71C; )-%-"-11C;.

module-name Q"4 +1-J1-F* "*26(4, + .*$*%*" %0/)*(*@-10 I61.G#4.

routine-name :16$%-11-- #"4 I61.G## +16$%# +1-J1-F* "*26(4.

misc-info S)%-2-(4-"04 )*(75*+0$-(-" #1I*%"0G#4 2(4 )-%-20<# + I61.G#=
+1-J1-F* "*26(4.

extbody N-(* +1-J1-& I61.G##. 8$%*.*+C& (#$-%0( .*$*%C& "*@-$
#/)*(75*+0$7/4 UDR 2(4 %05(#<1C; G-(-&.

engine Q"4 2+#@.0 2(4 #/)*(75*+01#4 +1-J1#; I61.G#&. SAC<1*
6.05C+0-$/4 #"4 UDR.

datatype N#) 2011C; SQL.

collation ?*%42*. /*%$#%*+.#.

domain_name Q"4 2*"-10.

rel Q"4 $0A(#GC #(# )%-2/$0+(-1#4.

col Q"4 /$*(AG0 $0A(#GC #(# )%-2/$0+(-1#4.

S)-%0$*% CREATE FUNCTION /*520P$ 1*+6= ;%01#"6= I61.G#=. Q"4 ;%01#"*& I61.G##
2*(@1* AC$7 61#.0(71C" /%-2# #"P1 +/-; ;%01#"C; I61.G#& # +1-J1#; (UDF) I61.G#&.
9/(# $*(7.* H$* 1- +16$%-1144 I61.G#4 (Ò)*2)%*F%0""0Ó). !(4 +16$%-11#; I61.G#&
2*/$0$*<1* 61#.0(71*/$# $*(7.* + %0".0; "*26(-&, .*$*%C- #; Ò*;+0$C+0=$Ó.

"

^-(0$-(71* $0.@-, <$*AC #"4 ;%01#"*& I61.G## AC(* 61#.0(71C" #
/%-2# #"P1 I61.G#& %0/)*(*@-11C; + PSQL )0.-$0; (package), ;*$4 H$* #
2*)6/$#"*. !-(* + $*", <$* + 10/$*4>-- +%-"4 +C 1- /"*@-$- +C5+0$7
I61.G#=/)%*G-26%6 #5 F(*A0(71*F* )%*/$%01/$+0 #"P1 +16$%# )0.-$0, -/(#
+ )0.-$- *AO4+(-10 *21*#"-1104 I61.G#4/)%*G-26%0. : H$*" /(6<0- +/-F20
A62-$ +C5+010 )%*G-26%0/I61.G#4 )0.-$0.

CREATE FUNCTION 4+(4-$/4 /*/$0+1C" *)-%0$*%*", /*/$*4>#& #5 50F*(*+.0 # $-(0. U0F*(*+*.
*)%-2-(4-$ #"4 ;%01#"*& I61.G##, *AO4+(4-$ +;*21C- )0%0"-$%C # $#) +*5+%0>0-"*F*
510<-1#4.

N-(* I61.G## /*/$*#$ #5 1-*A450$-(71C; *AO4+(-1#& (*.0(71C; )-%-"-11C;,
)*2)%*F%0"" # #"-1*+011C; .6%/*%*+, # *21*F* #(# 1-/.*(7.#; *)-%0$*%*+, #(# A(*.*+
*)-%0$*%*+, 50.(=<P11C; +* +1-J1-" A(*.-, .*$*%C& 10<#10-$/4 / .(=<-+*F* /(*+0 BEGIN,
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# 50+-%J0-$/4 .(=<-+C" /(*+*" END. SAO4+(-1#4 (*.0(71C; )-%-"-11C; # #"-1*+011C;
.6%/*%*+, 0 $0.@- +16$%-11#- *)-%0$*%C 2*(@1C 50+-%J0$7/4 $*<.*& / 50)4$*& (;).

L65<9:3($5 $)653($53

V-.*$*%C- %-20.$*%C SQL-*)-%0$*%*+[Ñ[+ <0/$1*/$# 6$#(#$0 isql , .*$*%04 #2P$ +
.*")(-.$- / Firebird, # +*5"*@1* 1-.*$*%C- /$*%*11#- %-20.$*%C[Ñ[#/)*(756=$
+16$%-11-- /*F(0J-1#-, .*$*%*- $%-A6-$, <$*AC +/- *)-%0$*%C AC(# 50+-%J-1C / $*<.*& /
50)4$*&.

B$* /*520-$ .*1I(#.$ / /#1$0./#/*" PSQL )%# .*2#%*+01## + H$#; /%-20;. 9/(# +C 1-
510.*"C / H$*& )%*A(-"*& # -P %-J-1#-", )*@0(6&/$0, #56<#$- 2-$0(# + F(0+- PSQL +
%052-(-, *50F(0+(-11*" Q5"-1-1#- $-%"#10$*%0 + isql .

QC$&:,6 )353<6(5,

:;*21C- )0%0"-$%C 50.(=<0=$/4 + /.*A.# )*/(- #"-1# ;%01#"*& I61.G##. S1#
)-%-20=$/4 + I61.G#= )* 510<-1#=, $* -/$7 (=AC- #5"-1-1#4 +;*21C; )0%0"-$%*+ +16$%#
I61.G## 1#.0. 1- )*+(#4-$ 10 510<-1#4 H$#; )0%0"-$%*+ + +C5C+0=>-& )%*F%0""-.

D .0@2*F* )0%0"-$%0 6.05C+0-$/4 $#) 2011C;. 3%*"- $*F*, 2(4 )0%0"-$%0 "*@1* 6.050$7
*F%01#<-1#- NOT NULL, $-" /0"C" 50)%-$#+ )-%-20+0$7 + 1-F* 510<-1#- NULL.

!(4 )0%0"-$%0 /$%*.*+*F* $#)0 /6>-/$+6-$ +*5"*@1*/$7 5020$7 )*%42*. /*%$#%*+.# /
)*"*>7= )%-2(*@-1#4 COLLATE.

:;*21C- )0%0"-$%C "*F6$ #"-$7 510<-1#- )* 6"*(<01#=. ?0%0"-$%C, 2(4 .*$*%C; 50201C
510<-1#4, 2*(@1C %0/)*(0F0$7/4 + .*1G- /)#/.0 )0%0"-$%*+.

F')$2J+$%3:96 &$<6:$% )59 $@V*%26:99 )353<6(5$%

: .0<-/$+- $#)0 )0%0"-$%0 "*@1* 6.050$7 #"4 2*"-10. : H$*" /(6<0- )0%0"-$% A62-$
10/(-2*+0$7 +/- ;0%0.$-%#/$#.# 2*"-10.

9/(# )-%-2 105+01#-" 2*"-10 2*)*(1#$-(71* #/)*(756-$/4 )%-2(*@-1#- TYPE OF, $*
#/)*(756-$/4 $*(7.* $#) 2011C; 2*"-10[Ñ[1- )%*+-%4-$/4 (1- #/)*(756-$/4) -F*
*F%01#<-1#- (-/(# *1* -/$7 + 2*"-1-) 10 NOT NULL, CHECK *F%01#<-1#4 #/#(# 510<-1#4 )*
6"*(<01#=. 9/(# 2*"-1 $-./$*+*F* $#)0, $* +/-F20 #/)*(756-$/4 -F* 10A*% /#"+*(*+ #
)*%42*. /*%$#%*+.#.

F')$2J+$%3:96 (9)3 '($2@I3 )59 $@V*%26:99 )353<6(5$%

:;*21C- # +C;*21C- )0%0"-$%C "*@1* *AO4+(4$7, #/)*(7564 $#) 2011C; /$*(AG*+
/6>-/$+6=>#; $0A(#G # )%-2/$0+(-1#&. !(4 H$*F* #/)*(756-$/4 )%-2(*@-1#- TYPE OF
COLUMN, )*/(- .*$*%*F* 6.05C+0-$/4 #"4 $0A(#GC #(# )%-2/$0+(-1#4 # <-%-5 $*<.6 #"4
/$*(AG0.

?%# #/)*(75*+01## TYPE OF COLUMN 10/(-26-$/4 $*(7.* $#) 2011C;, 0 + /(6<0- /$%*.*+C;
$#)*+ ->P # 10A*% /#"+*(*+, # )*%42*. /*%$#%*+.#. SF%01#<-1#4 # 510<-1#4 )*
6"*(<01#= /$*(AG0 1#.*F20 1- #/)*(756=$/4.
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Q$+%53A36<$6 +:3E6:96

?%-2(*@-1#- RETURNS 5020P$ $#) +*5+%0>0-"*F* 510<-1#4 ;%01#"*& I61.G##. 9/(#
I61.G#4 +*5+%0>0-$ 510<-1#- /$%*.*+*F* $#)0, $* /6>-/$+6-$ +*5"*@1*/$7 5020$7 )*%42*.
/*%$#%*+.# / )*"*>7= )%-2(*@-1#4 COLLATE. : .0<-/$+- $#)0 +C;*21*F* 510<-1#4 "*@1*
6.050$7 #"4 2*"-10, //C(.6 10 -F* $#) (/ )*"*>7= )%-2(*@-1#4 TYPE OF) #(# //C(.6 10 $#)
/$*(AG0 $0A(#GC (/ )*"*>7= )%-2(*@-1#4 TYPE OF COLUMN).

06(65<9:95$%3::,6 G":#I99

V-*A450$-(71*- )%-2(*@-1#- DETERMINISTIC 6.05C+0-$, <$* I61.G#4 2-$-%"#1#%*+01104.
!-$-%"#1#%*+011C- I61.G## .0@2C& %05 +*5+%0>0=$ *2#1 # $*$ @- %-56(7$0$, -/(#
)%-2*/$0+(4$7 #" *2#1 # $*$ @- 10A*% +;*21C; 510<-1#&. V-2-$-%"#1#%*+011C- I61.G##
"*F6$ +*5+%0>0$7 .0@2C& %05 %051C- %-56(7$0$C, 20@- -/(# )%-2*/$0+(4$7 #" *2#1 # $*$
@- 10A*% +;*21C; 510<-1#&. 9/(# 2(4 I61.G## 6.0501*, <$* *10 4+(4-$/4
2-$-%"#1#%*+011*&, $* $0.04 I61.G#4 1- +C<#/(4-$/4 501*+*, -/(# *10 6@- AC(0
+C<#/(-10 *210@2C / 2011C" 10A*%*" +;*21C; 0%F6"-1$*+, 0 A-%-$ /+*# 510<-1#4 #5 .HJ0
"-$02011C; (-/(# *1# $0" -/$7).

"

V0 /0"*" 2-(- + $-.6>-& +-%/## Firebird, 1- /6>-/$+6-$ .HJ0 ;%01#"C;
I61.G#& / "0))#1F*" +;*21C; 0%F6"-1$*+ 10 +C;*21C- 510<-1#4.

D.0501#- #1/$%6.G## DETERMINISTIC 10 /0"*" 2-(- 1-<$* +%*2- Ò*A->01#4Ó,
<$* .*2 I61.G## A62-$ +*5+%0>0$7 *21* # $* @-. : 2011C& "*"-1$
2-$-%"#1#/$#<-/.04 I61.G#4 /<#$0-$/4 #1+0%#01$*" # %0A*$0-$ )* $-" @-
)%#1G#)0", <$* # 2%6F#- #1+0%#01$C. N.-. +C<#/(4-$/4 # .HJ#%6-$/4 10
6%*+1- $-.6>-F* +C)*(1-1#4 2011*F* 50)%*/0.

B$* (-F.* 2-"*1/$%#%6-$/4 $0.#" )%#"-%*":

CREATE FUNCTION FN_T
RETURNS DOUBLE PRECISION DETERMINISTIC
AS
BEGIN
Ê RETURN rand();
END

-- @+#(5.1 *+,'& /$-.)6'#" ,/"H,$ . /'3#A& 2 3":#$C :#"-'#.1
SELECT fn_t ()  FROM rdb$database
UNION ALL
SELECT fn_t ()  FROM rdb$database

-- @+#(5.1 *+,'& /$-.)6'#" ',.#4H,$ . /'3#A& 2 4,.#"(4/$C :#"-'#.1
WITH t ( n)  AS (
Ê SELECT 1 FROM rdb$database
Ê UNION ALL
Ê SELECT 2 FROM rdb$database
)
SELECT n,  fn_t ()  FROM t

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)

251



>59%926?99 %,)$2:6:9*

V-*A450$-(71*- )%-2(*@-1#- SQL SECURITY )*5+*(4-$ 5020$7 / .0.#"# )%#+#(-F#4"#
+C)*(14-$/4 ;%01#"04 I61.G#4. 9/(# +CA%010 *)G#4 INVOKER, $* ;%01#"04 I61.G#4
+C)*(14-$/4 / )%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4. 9/(# +CA%010 *)G#4 DEFINER, $*
;%01#"04 I61.G#4 +C)*(14-$/4 / )%#+#(-F#4"# *)%-2-(4=>-F* )*(75*+0$-(4 (+(02-(7G0
I61.G##). B$# )%#+#(-F## A626$ 2*)*(1-1C )%#+#(-F#4"# +C2011C- /0"*& ;%01#"*&
I61.G## / )*"*>7= *)-%0$*%0 GRANT. ?* 6"*(<01#= ;%01#"04 I61.G#4 +C)*(14-$/4 /
)%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4.

!
?%#+#(-F## +C)*(1-1#4 )* 6"*(<01#= 2(4 +1*+7 /*520+0-"C; *AO-.$*+
"-$02011C; "*@1* #5"-1#$7 / )*"*>7= *)-%0$*%0

ALTER DATABASE SET DEFAULT SQL SECURITY {DEFINER | INVOKER}

L62$ C53:9<$; G":#I99

?*/(- .(=<-+*F* /(*+0 AS /(-26-$ $-(* ;%01#"*& I61.G##.

4@V*%26:96 2$#32J:,C )656<6::,C, #"5'$5$% 9 )$&)5$?53<<

: 1-*A450$-(71*& /-.G## <declarations> *)#/01C (*.0(71C- )-%-"-11C- I61.G##,
#"-1*+011C- .6%/*%C # )*2)%*F%0""C ()*2)%*G-26%C # )*2I61.G##). W*.0(71C-
)-%-"-11C- )*2<#14=$/4 $-" @- )%0+#(0", <$* # +;*21C- )0%0"-$%C I61.G## +
*$1*J-1## /)-G#I#.0G## $#)0 2011C;. ?*2%*A1*/$# +C "*@-$- )*/"*$%-$7 + F(0+-
Ò?%*G-26%1C& 45C. PSQLÓ + %052-(0; DECLARE VARIABLE # DECLARE CURSOR, DECLARE
PROCEDURE, DECLARE FUNCTION.

?*/(- 1-*A450$-(71*& /-.G## 2-.(0%0G#& *A450$-(71* /(-26-$ /*/$0+1*& *)-%0$*%.
8*/$0+1*& *)-%0$*% /*/$*#$ #5 *21*F* #(# 1-/.*(7.#; PSQL *)-%0$*%*+, 50.(=<-11C;
"-@26 .(=<-+C"# /(*+0"# BEGIN # END. 8*/$0+1*& *)-%0$*% "*@-$ /*2-%@0$7 *2#1 #(#
1-/.*(7.* 2%6F#; /*/$0+1C; *)-%0$*%*+. :(*@-11*/$7 *F%01#<-10 512 6%*+14"#. W=A*& #5
BEGIN É END A(*.*+ "*@-$ AC$7 )6/$C", + $*" <#/(- # F(0+1C& A(*..

Q:6B:96 G":#I99

K%01#"04 I61.G#4 "*@-$ AC$7 %0/)*(*@-10 +* +1-J1-" "*26(-. : H$*" /(6<0- +"-/$* $-(0
I61.G## 6.05C+0-$/4 "-/$* %0/)*(*@-1#4 I61.G## +* +1-J1-" "*26(- / )*"*>7=
)%-2(*@-1#4 EXTERNAL NAME. ,%F6"-1$*" H$*F* )%-2(*@-1#4 4+(4-$/4 /$%*.0, + .*$*%*&
<-%-5 %052-(#$-(7 6.0501* #"4 +1-J1-F* "*26(4, #"4 I61.G## +16$%# "*26(4 #
*)%-2-(P1104 )*(75*+0$-(-" #1I*%"0G#4. : )%-2(*@-1## ENGINE 6.05C+0-$/4 #"4 2+#@.0
2(4 *A%0A*$.# )*2.(=<-1#4 +1-J1#; "*26(-&. : Firebird 2(4 %0A*$C / +1-J1#"#
"*26(4"# #/)*(756-$/4 2+#@*. UDR. ?*/(- .(=<-+*F* /(*+0 AS "*@-$ AC$7 6.0501
/$%*.*+C& (#$-%0([Ñ["$-(*" +1-J1-& I61.G##, *1* "*@-$ AC$7 #/)*(75*+01* +1-J1#"
"*26(-" 2(4 %05(#<1C; G-(-&.
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#

V- /(-26-$ )6$0$7 +1-J1#- I61.G##, *AO4+(-11C- .0. DECLARE EXTERNAL
FUNCTION, $0. @- #5+-/$1C- .0. UDF, / I61.G#4"# %0/)*(*@-11C"# +*
+1-J1#; "*26(4; *AO4+(-11C; .0. CREATE FUNCTION É EXTERNAL NAME,
105C+0-"C; UDR (User Defined Routine). ?-%+C- 4+(4=$/4 610/(-2*+011C"#
(Legacy) #5 )%-2C26>#; +-%/#& Firebird. Q; +*5"*@1*/$# /6>-/$+-11*
6/$6)0=$ +*5"*@1*/$4" 1*+*F* $#)0 +1-J1#; I61.G#&. : Firebird 4.0 UDF
*AO4+(-1C 6/$0%-+J#"#.

K($ <$86( '$+&3(J G":#I9D?

:C)*(1#$7 *)-%0$*% CREATE FUNCTION "*F6$:

¥ ,2"#1#/$%0$*%C

¥ ?*(75*+0$-(# / )%#+#(-F#-& CREATE FUNCTION.

?*(75*+0$-(7, /*520+J#& ;%01#"6= I61.G#=, /$01*+#$/4 -P +(02-(7G-".

>59<65,

70"5.0 169. !(2-%#". ,0%#"5(@ /D#&:""

CREATE FUNCTION ADD_INT( A INT,  B INT DEFAULT 0)
RETURNS INT
AS
BEGIN
Ê RETURN A+B;
END

:C5*+ + 50)%*/-:

SELECT ADD_INT( 2,  3)  AS R FROM RDB$DATABASE

:C5*+ +16$%# PSQL .*20, +$*%*& 1-*A450$-(71C& )0%0"-$% 1- 6.0501:

MY_VAR = ADD_INT( A);
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70"5.0 170. !(2-%#". -.$.05"#"'$"+.'&(@ ,0%#"5(@ /D#&:""

CREATE FUNCTION FN_E()
RETURNS DOUBLE PRECISION DETERMINISTIC
AS
BEGIN
Ê RETURN EXP( 1);
END

70"5.0 171. !(2-%#". ,0%#"5(@ /D#&:"" ' 6%0%5.$0%5" $"6% '$(3):% $%)3":*

'61.G#4, +*5+%0>0=>04 #"4 "1-"*1#.# )* #"-1# /$*(AG0 # 510<-1#4 "1-"*1#.#.

CREATE FUNCTION GET_MNEMONIC (
Ê   AFIELD_NAME TYPE OF COLUMN RDB$TYPES. RDB$FIELD_NAME,
Ê   ATYPE TYPE OF COLUMN RDB$TYPES. RDB$TYPE)
RETURNS TYPE OF COLUMN RDB$TYPES. RDB$TYPE_NAME
AS
BEGIN
Ê RETURN ( SELECT RDB$TYPE_NAME
Ê         FROM RDB$TYPES
Ê         WHERE RDB$FIELD_NAME = : AFIELD_NAME
Ê           AND RDB$TYPE = : ATYPE);
END

N* @- /0"*-, 1* ;%01#"04 I61.G#4 A62-$ +C)*(14$7/4 / )%#+#(-F#4"# *)%-2-(4=>-F*
)*(75*+0$-(4 (+(02-(7G0 I61.G##).

CREATE FUNCTION GET_MNEMONIC (
Ê   AFIELD_NAME TYPE OF COLUMN RDB$TYPES. RDB$FIELD_NAME,
Ê   ATYPE TYPE OF COLUMN RDB$TYPES. RDB$TYPE)
RETURNS TYPE OF COLUMN RDB$TYPES. RDB$TYPE_NAME
SQL SECURITY DEFINER
AS
BEGIN
Ê RETURN ( SELECT RDB$TYPE_NAME
Ê         FROM RDB$TYPES
Ê         WHERE RDB$FIELD_NAME = : AFIELD_NAME
Ê           AND RDB$TYPE = : ATYPE);
END
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70"5.0 172. !(2-%#". 1#.>#.@ ,0%#"5(@ /D#&:""

8*5201#- I61.G## 10;*24>-&/4 +* +1-J1-" "*26(- (UDR). M-0(#50G#4 I61.G##
%0/)*(*@-10 +* +1-J1-" "*26(- udrcpp_example. Q"4 I61.G## +16$%#
"*26(4[Ñ[wait_event.

CREATE FUNCTION wait_event  (
Ê  event_name varchar ( 63)  CHARACTER SET ascii
)  RETURNS INTEGER
EXTERNAL NAME 'udrcpp_example!wait_event'
ENGINE udr
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70"5.0 173. !(2-%#". ,0%#"5(@ /D#&:"" '(-.0E%IDN 6(-/D#&:"N

8*5201#- I61.G## 2(4 )-%-+*20 <#/(0 + J-/$102G0$-%#<1C& I*%"0$.

CREATE FUNCTION INT_TO_HEX (
Ê   ANumber BIGINT,
Ê   AByte_Per_Number SMALLINT = 8)
RETURNS CHAR( 66)
AS
DECLARE VARIABLE xMod SMALLINT;
DECLARE VARIABLE xResult  VARCHAR( 64);
DECLARE FUNCTION TO_HEX( ANum SMALLINT)  RETURNS CHAR
AS
BEGIN
Ê RETURN CASE ANum
Ê          WHEN 0 THEN '0'
Ê          WHEN 1 THEN '1'
Ê          WHEN 2 THEN '2'
Ê          WHEN 3 THEN '3'
Ê          WHEN 4 THEN '4'
Ê          WHEN 5 THEN '5'
Ê          WHEN 6 THEN '6'
Ê          WHEN 7 THEN '7'
Ê          WHEN 8 THEN '8'
Ê          WHEN 9 THEN '9'
Ê          WHEN 10 THEN 'A'
Ê          WHEN 11 THEN 'B'
Ê          WHEN 12 THEN 'C'
Ê          WHEN 13 THEN 'D'
Ê          WHEN 14 THEN 'E'
Ê          WHEN 15 THEN 'F'
Ê          ELSE NULL
Ê        END;
END
BEGIN
Ê xMod = MOD( ANumber,  16);
Ê ANumber = ANumber /  16;
Ê xResult  = TO_HEX( xMod);
Ê WHILE ( ANUMBER > 0)  DO
Ê BEGIN
Ê   xMod = MOD( ANumber,  16);
Ê   ANumber = ANumber /  16;
Ê   xResult  = TO_HEX( xMod)  ||  xResult ;
Ê END
Ê RETURN '0x'  ||  LPAD( xResult ,  AByte_Per_Number *  2,  '0' );
END

!5. $%&E.:
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CREATE OR ALTER FUNCTION, ALTER FUNCTION, RECREATE FUNCTION, DROP FUNCTION.

5.9.2. ALTER FUNCTION

G%2#%+.#".

Q5"-1-1#- /6>-/$+6=>-& ;%01#"*& I61.G##.

?('$D6#( 1

DSQL

!"#$%&'"'

ALTER FUNCTION funcname
[(<inparam> [, <inparam> ...])]
RETURNS <type> [COLLATE collation ]
[DETERMINISTIC]
<routine-body>

<4,34*#'' )7. CREATE FUNCTION.

S)-%0$*% ALTER FUNCTION )*5+*(4-$ #5"-14$7 /*/$0+ # ;0%0.$-%#/$#.# +;*21C; )0%0"-$%*+,
$#)0 +C;*21*F* 510<-1#4, (*.0(71C; )-%-"-11C;, #"-1*+011C; .6%/*%*+, )*2)%*F%0"" #
$-(* ;%01#"*& I61.G##. !(4 +1-J1#; I61.G#& (UDR) +C "*@-$- #5"-1#$7 $*<.6 +;*20 #
#"4 2+#@.0. :1-J1#- I61.G##, *AO4+(-11C- .0. DECLARE EXTERNAL FUNCTION, $0. @-
#5+-/$1C- .0. UDF, 1-+*5"*@1* )%-*A%05*+0$7 + PSQL I61.G## # 10*A*%*$. ?*/(-
+C)*(1-1#4 /6>-/$+6=>#- )%#+#(-F## # 50+#/#"*/$# /*;%014=$/4.

"

E627$- */$*%*@1C )%# #5"-1-1## .*(#<-/$+0 # $#)*+ +;*21C; )0%0"-$%*+
;%01#"C; I61.G#&. 86>-/$+6=>#& .*2 )%#(*@-1#4 "*@-$ /$0$7
1-%0A*$*/)*/*A1C" #5-50 $*F*, <$* I*%"0$ +C5*+0 I61.G## 1-/*+"-/$#" /
1*+C" *)#/01#-" )0%0"-$%*+. 3%*"- $*F*, PSQL "*26(#, #/)*(756=>#-
#5"-1P116= ;%01#"6= I61.G#=, "*F6$ /$0$7 1-.*%%-.$1C"#. Q1I*%"0G#4
* $*", .0. H$* *A10%6@#$7, 10;*2#$/4 + )%#(*@-1## ?*(- RDB$VALID_BLR .

#
9/(# 6 +0/ 6@- -/$7 +1-J144 I61.G#4 + Legacy /$#(- ( DECLARE EXTERNAL
FUNCTION), $* *)-%0$*% ALTER FUNCTION #5"-1#$ -P 10 *AC<16= I61.G#= A-5
+/4.#; )%-26)%-@2-1#&. B$* AC(* /2-(01* 6"CJ(-1* 2(4 *A(-F<-1#4
"#F%0G## 10 1*+C& /$#(7 10)#/01#4 +1-J1#; I61.G#& #5+-/$1C; .0.
UDR.

K($ <$86( 9+<6:9(J G":#I9D?

:C)*(1#$7 *)-%0$*% ALTER FUNCTION "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G ;%01#"*& I61.G##;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY FUNCTION.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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>59<65,

70"5.0 174. <25.#.#". ,0%#"5(@ /D#&:""

ALTER FUNCTION ADD_INT( A INT,  B INT,  C INT)
RETURNS INT
AS
BEGIN
Ê RETURN A+B+C;
END

!5. $%&E.:

CREATE FUNCTION, CREATE OR ALTER FUNCTION, DROP FUNCTION.

5.9.3. CREATE OR ALTER FUNCTION

G%2#%+.#".

8*5201#- 1*+*& #(# #5"-1-1#- /6>-/$+6=>-& ;%01#"*& I61.G##.

?('$D6#( 1

DSQL

!"#$%&'"'

CREATE OR ALTER FUNCTION funcname
[(<inparam> [, <inparam> ...])]
RETURNS <type> [COLLATE collation ]
[DETERMINISTIC]
<routine-body>

<4,34*#'' )7. CREATE FUNCTION.

S)-%0$*% CREATE OR ALTER FUNCTION /*520P$ 1*+6= #(# #5"-14-$ /6>-/$+6=>6= ;%01#"6=
I61.G#=. 9/(# ;%01#"04 I61.G#4 1- /6>-/$+6-$, $* *10 A62-$ /*52010 / #/)*(75*+01#-"
)%-2(*@-1#4 CREATE FUNCTION. 9/(# *10 6@- /6>-/$+6-$, $* *10 A62-$ #5"-1-10 #
)-%-.*")#(#%*+010, )%# H$*" /6>-/$+6=>#- )%#+#(-F## # 50+#/#"*/$# /*;%014=$/4.

#
9/(# 6 +0/ 6@- -/$7 +1-J144 I61.G#4 + Legacy /$#(- ( DECLARE EXTERNAL
FUNCTION), $* *)-%0$*% CREATE OR ALTER FUNCTION #5"-1#$ -P 10 *AC<16=
I61.G#= A-5 +/4.#; )%-26)%-@2-1#&. B$* AC(* /2-(01* 6"CJ(-1* 2(4
*A(-F<-1#4 "#F%0G## 10 1*+C& /$#(7 10)#/01#4 +1-J1#; I61.G#&
#5+-/$1C; .0. UDR.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 175. !(2-%#". #(1(@ "3" "25.#.#". 'DI.'$1DNI.@ ,0%#"5(@ /D#&:""

CREATE OR ALTER FUNCTION ADD_INT( A INT,  B INT DEFAULT 0)
RETURNS INT
AS
BEGIN
Ê RETURN A+B;
END

!5. $%&E.:

CREATE FUNCTION, ALTER FUNCTION.

5.9.4. DROP FUNCTION

G%2#%+.#".

D20(-1#- ;%01#"*& I61.G##.

?('$D6#( 1

DSQL

!"#$%&'"'

DROP FUNCTION funcname

9%)3":% 52. 7%0%5.$0* (6.0%$(0% DROP FUNCTION

!.".6#-" ;<)4.()#

funcname Q"4 ;%01#"*& I61.G##.

S)-%0$*% DROP FUNCTION 620(4-$ /6>-/$+6=>6= ;%01#"6= I61.G#=. 9/(# *$ ;%01#"*&
I61.G## /6>-/$+6=$ 50+#/#"*/$#, $* )%# )*)C$.- 620(-1#4 $0.*& I61.G## A62-$ +C2010
/**$+-$/$+6=>04 *J#A.0.

K($ <$86( "&329(J G":#I9D?

:C)*(1#$7 *)-%0$*% DROP FUNCTION "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G ;%01#"*& I61.G##;

¥ ?*(75*+0$-(# / )%#+#(-F#-& DROP ANY FUNCTION.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 176. O-%3.#". ,0%#"5(@ /D#&:""

DROP FUNCTION ADD_INT;

!5. $%&E.:

CREATE FUNCTION.

5.9.5. RECREATE FUNCTION

G%2#%+.#".

8*5201#- 1*+*& #(# )-%-/*5201#- /6>-/$+6=>-& ;%01#"*& I61.G##.

?('$D6#( 1

DSQL

!"#$%&'"'

RECREATE FUNCTION funcname
[(<inparam> [, <inparam> ...])]
RETURNS <type> [COLLATE collation ]
[DETERMINISTIC]
<routine-body>

<4,34*#'' )7. CREATE FUNCTION

S)-%0$*% RECREATE FUNCTION /*520P$ 1*+6= #(# )-%-/*520P$ /6>-/$+6=>6= ;%01#"6=
I61.G#=. 9/(# I61.G#4 / $0.#" #"-1-" 6@- /6>-/$+6-$, $* *)-%0$*% )*)C$0-$/4 620(#$7
-P # /*520$7 1*+6= I61.G#=. S)-%0G#4 50.*1<#$/4 1-620<-& )%# )*2$+-%@2-1##
$%0150.G##, -/(# I61.G#4 #"--$ 50+#/#"*/$#.

" Q"-&$- + +#26, <$* *J#A.# 50+#/#"*/$-& 1- *A10%6@#+0=$/4 2* I05C
)*2$+-%@2-1#4 $%0150.G##.

?*/(- )-%-/*5201#4 I61.G## )%#+#(-F## 10 +C)*(1-1#- ;%01#"*& I61.G## #
)%#+#(-F## /0"*& ;%01#"*& I61.G## 1- /*;%014=$/4.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 177. !(2-%#". "3" 6.0.'(2-%#". ,0%#"5(@ /D#&:""

RECREATE FUNCTION ADD_INT( A INT,  B INT DEFAULT 0)
RETURNS INT
AS
BEGIN
Ê RETURN A+B;
END

!5. $%&E.:

CREATE FUNCTION, DROP FUNCTION.

5.10. PACKAGE
?0.-$[Ñ[F%6))0 )%*G-26% # I61.G#&, .*$*%04 )%-2/$0+(4-$ /*A*& *2#1 *AO-.$ A05C 2011C;.

?0.-$C Firebird /*/$*4$ #5 2+6; <0/$-&: 50F*(*+.0 (.(=<-+*- /(*+* PACKAGE) # $-(0
(.(=<-+C- /(*+0 PACKAGE BODY). N0.*- %052-(-1#- *<-17 /#(71* 10)*"#10-$ "*26(#
Delphi, 50F*(*+*. /**$+-$/$+6-$ #1$-%I-&/1*& <0/$#, 0 $-(*[Ñ[<0/$# %-0(#50G##.

810<0(0 /*520P$/4 50F*(*+*. (CREATE PACKAGE), 0 50$-"[Ñ[$-(* ( CREATE PACKAGE BODY).

5.10.1. CREATE PACKAGE

G%2#%+.#".

8*5201#- 50F*(*+.0 )0.-$0.

?('$D6#( 1

DSQL

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!"#$%&'"'

CREATE PACKAGE package_name
[<rights clause>]
AS
BEGIN
Ê [<package_item> ...]
END

<rights clause> ::=
Ê SQL SECURITY {DEFINER | INVOKER}

<package_item> ::=
Ê   <function_decl>;
Ê | <procedure_decl>;

<function_decl> ::=
Ê FUNCTION func_name [(<in_params>)]
Ê RETURNS <type> [COLLATE collation]
Ê [DETERMINISTIC]

<procedure_decl> ::=
Ê PROCEDURE proc_name [(<in_params>)]
Ê [RETURNS (<out_params>)]

<in_params> ::= <inparam> [, <inparam> ...]

<inparam> ::= <param_decl> [{= | DEFAULT} <value>]

<value> ::=  { literal  | NULL | context_var }

<out_params> ::= <outparam> [, <outparam> ...]

<outparam>  ::=  <param_decl>

<param_decl> ::= paramname <type> [NOT NULL] [COLLATE collation ]

<type> ::= <datatype> | [TYPE OF] domain_name | TYPE OF COLUMN rel . col

<datatype> ::=
Ê   <scalar_datatype> | <blob_datatype> | <array_datatype>

<scalar_datatype> ::=  B7. B.#&"().) )("613#$C &.24/ ,"##$C

<blob_datatype> ::= B7. B.#&"().) &.2" ,"##$C BLOB

<array_datatype> ::= B7. B.#&"().) 7"))./4/

9%)3":% 53. 7%0%5.$0* (6.0%$(0% CREATE PACKAGE

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!.".6#-" ;<)4.()#

package_name Q"4 )0.-$0. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

function_decl SAO4+(-1#- I61.G##.

procedure_decl SAO4+(-1#- )%*G-26%C.

proc_name Q"4 )%*G-26%C. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

func_name Q"4 I61.G##. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

inparam S)#/01#- +;*21*F* )0%0"-$%0.

outparam S)#/01#- +C;*21*F* )0%0"-$%0.

literal W#$-%0(, /*+"-/$#"C& )* $#)6 / )0%0"-$%*".

context_var W=A04 .*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*"
)0%0"-$%0.

paramname Q"4 +;*21*F* #(# +C;*21*F* )0%0"-$%0 )%*G-26%C/I61.G##.
L*@-$ /*2-%@0$7 2* 63 /#"+*(*+. Q"4 )0%0"-$%0 2*(@1* AC$7
61#.0(71C" /%-2# +;*21C; # +C;*21C; )0%0"-$%*+
)%*G-26%C/I61.G##, 0 $0.@- -P (*.0(71C; )-%-"-11C;.

datatype N#) 2011C; SQL.

collation ?*%42*. /*%$#%*+.#.

domain_name Q"4 2*"-10.

rel Q"4 $0A(#GC #(# )%-2/$0+(-1#4.

col Q"4 /$*(AG0 $0A(#GC #(# )%-2/$0+(-1#4.

S)-%0$*% CREATE PACKAGE /*520P$ 1*+C& 50F*(*+*. )0.-$0. Q"4 )0.-$0 2*(@1* AC$7
61#.0(71C" /%-2# #"P1 +/-; )0.-$*+.

?%*G-26%C # I61.G##, *AO4+(-11C- + 50F*(*+.- )0.-$0, 2*/$6)1C +1- $-(0 )0.-$0 <-%-5
)*(1C& #2-1$#I#.0$*% #"P1 )%*G-26% # I61.G#& ( package_name. procedure_name #
package_name. function_name). ?%*G-26%C # I61.G##, *)%-2-(-11C- + $-(- )0.-$0, 1* 1-
*AO4+(-11C- + 50F*(*+.- )0.-$0, 1- +#21C +1- $-(0 )0.-$0.

Q"-10 )%*G-26% # I61.G#&, *AO4+(-11C- + 50F*(*+.- )0.-$0, 2*(@1C AC$7 61#.0(71C
/%-2# #"P1 )%*G-26% # I61.G#&, *AO4+(-11C; + 50F*(*+.- # $-(- )0.-$0.

"

^-(0$-(71* <$*AC #"-10 ;%01#"C; )%*G-26% # I61.G#& )0.-$0 1-
)-%-/-.0(#/7 / #"-10"# ;%01#"C; )%*G-26% # I61.G#& #5 F(*A0(71*F*
)%*/$%01/$+0 #"-1, ;*$4 H$* # 2*)6/$#"*. !-(* + $*", <$* + 10/$*4>-- +%-"4
+C 1- /"*@-$- +C5+0$7 I61.G#=/)%*G-26%6 #5 F(*A0(71*F* )%*/$%01/$+0
#"P1 +16$%# )0.-$0, -/(# + )0.-$- *AO4+(-10 *21*#"-1104
I61.G#4/)%*G-26%0. : H$*" /(6<0- +/-F20 A62-$ +C5+010 )%*G-26%0/I61.G#4
)0.-$0.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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>59%926?99 %,)$2:6:9*

V-*A450$-(71*- )%-2(*@-1#- SQL SECURITY )*5+*(4-$ 5020$7 / .0.#"# )%#+#(-F#4"#
+C)*(14-$/4 )%*G-26%C # I61.G## )0.-$0. 9/(# +CA%010 *)G#4 INVOKER, $* )%*G-26%C #
I61.G## )0.-$0 +C)*(14=$/4 / )%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4. 9/(# +CA%010
*)G#4 DEFINER, $* )%*G-26%C # I61.G## )0.-$0 +C)*(14-$/4 / )%#+#(-F#4"#
*)%-2-(4=>-F* )*(75*+0$-(4 (+(02-(7G0 )0.-$0). B$# )%#+#(-F## A626$ 2*)*(1-1C
)%#+#(-F#4"# +C2011C- /0"*"6 )0.-$6 / )*"*>7= *)-%0$*%0 GRANT. ?* 6"*(<01#=
)%*G-26%C # I61.G## )0.-$0 +C)*(14=$/4 / )%#+#(-F#4"# +C5C+0=>-F* )*(75*+0$-(4.
?-%-*)%-2-(4$7 )%#+#(-F## +C)*(1-1#4 2(4 )%*G-26% # I61.G#& )0.-$0 50)%->-1*.

!
?%#+#(-F## +C)*(1-1#4 )* 6"*(<01#= 2(4 +1*+7 /*520+0-"C; *AO-.$*+
"-$02011C; "*@1* #5"-1#$7 / )*"*>7= *)-%0$*%0

ALTER DATABASE SET DEFAULT SQL SECURITY {DEFINER | INVOKER}

L65<9:3($5 $)653($53

V-.*$*%C- %-20.$*%C SQL-*)-%0$*%*+[Ñ[+ <0/$1*/$# 6$#(#$0 isql  #5 .*")(-.$0 Firebird, #
+*5"*@1* 1-.*$*%C- /$*%*11#- %-20.$*%C[Ñ[#/)*(756=$ +16$%-11-- /*F(0J-1#-, .*$*%*-
$%-A6-$, <$*AC +/- *)-%0$*%C AC(# 50+-%J-1C / $*<.*& / 50)4$*&.

B$* /*520-$ .*1I(#.$ / /#1$0./#/*" PSQL )%# .*2#%*+01## + H$#; /%-20;. 9/(# +C 1-
510.*"C / H$*& )%*A(-"*& # -P %-J-1#-", )*@0(6&/$0, #56<#$- 2-$0(# + F(0+- PSQL +
%052-(-, *50F(0+(-11*" Q5"-1-1#- $-%"#10$*%0 + isql .

>353<6(5, )5$I6&"5 9 G":#I9;

D .0@2*F* )0%0"-$%0 6.05C+0-$/4 $#) 2011C;. 3%*"- $*F*, 2(4 )0%0"-$%0 "*@1* 6.050$7
*F%01#<-1#- NOT NULL, $-" /0"C" 50)%-$#+ )-%-20+0$7 + 1-F* 510<-1#- NULL.

!(4 )0%0"-$%0 /$%*.*+*F* $#)0 /6>-/$+6-$ +*5"*@1*/$7 5020$7 )*%42*. /*%$#%*+.# /
)*"*>7= )%-2(*@-1#4 COLLATE.

QC$&:,6 )353<6(5,

:;*21C- )0%0"-$%C 50.(=<0=$/4 + /.*A.# )*/(- #"-1# ;%01#"*& )%*G-26%C. S1#
)-%-20=$/4 + )%*G-26%6 )* 510<-1#=, $* -/$7 (=AC- #5"-1-1#4 +;*21C; )0%0"-$%*+
+16$%# )%*G-26%C 1#.0. 1- )*+(#4-$ 10 510<-1#4 H$#; )0%0"-$%*+ + +C5C+0=>-&
)%*F%0""-.

:;*21C- )0%0"-$%C "*F6$ #"-$7 510<-1#- )* 6"*(<01#=. ?0%0"-$%C, 2(4 .*$*%C; 50201C
510<-1#4, 2*(@1C %0/)*(0F0$7/4 + .*1G- /)#/.0 )0%0"-$%*+.

Q,C$&:,6 )353<6(5,

!(4 ;%01#"C; )%*G-26% /)#/*. +C;*21C; )0%0"-$%*+ 5020P$/4 + 1-*A450$-(71*-
)%-2(*@-1#- RETURNS.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!(4 ;%01#"C; I61.G#& + *A450$-(71*" )%-2(*@-1## RETURNS 5020P$/4 $#) +*5+%0>0-"*F*
510<-1#4.

F')$2J+$%3:96 &$<6:$% )59 $@V*%26:99 )353<6(5$%

: .0<-/$+- $#)0 )0%0"-$%0 "*@1* 6.050$7 #"4 2*"-10. : H$*" /(6<0- )0%0"-$% A62-$
10/(-2*+0$7 +/- ;0%0.$-%#/$#.# 2*"-10.

9/(# )-%-2 105+01#-" 2*"-10 2*)*(1#$-(71* #/)*(756-$/4 )%-2(*@-1#- TYPE OF, $*
#/)*(756-$/4 $*(7.* $#) 2011C; 2*"-10[Ñ[1- )%*+-%4=$/4 -F* *F%01#<-1#4 NOT NULL # CHECK
(-/(# *1# -/$7), 0 $0.@- 1- #/)*(756-$/4 510<-1#- )* 6"*(<01#=. 9/(# 2*"-1 $-./$*+*F*
$#)0, $* +/-F20 #/)*(756-$/4 -F* 10A*% /#"+*(*+ # )*%42*. /*%$#%*+.#.

F')$2J+$%3:96 (9)3 '($2@I3 )59 $@V*%26:99 )353<6(5$%

:;*21C- # +C;*21C- )0%0"-$%C "*@1* *AO4+(4$7, #/)*(7564 $#) 2011C; /$*(AG*+
/6>-/$+6=>#; $0A(#G # )%-2/$0+(-1#&. !(4 H$*F* #/)*(756-$/4 )%-2(*@-1#- TYPE OF
COLUMN, )*/(- .*$*%*F* 6.05C+0-$/4 #"4 $0A(#GC #(# )%-2/$0+(-1#4 # <-%-5 $*<.6 #"4
/$*(AG0.

?%# #/)*(75*+01## TYPE OF COLUMN 10/(-26-$/4 $*(7.* $#) 2011C;, 0 + /(6<0- /$%*.*+C;
$#)*+ ->P # 10A*% /#"+*(*+, # )*%42*. /*%$#%*+.#. SF%01#<-1#4 # 510<-1#4 )*
6"*(<01#= /$*(AG0 1#.*F20 1- #/)*(756=$/4.

06(65<9:95$%3::,6 G":#I99

V-*A450$-(71*- )%-2(*@-1#- DETERMINISTIC + *AO4+(-1## I61.G## 6.05C+0-$, <$* I61.G#4
2-$-%"#1#%*+01104. !-$-%"#1#%*+011C- I61.G## .0@2C& %05 +*5+%0>0=$ *2#1 # $*$ @-
%-56(7$0$, -/(# )%-2*/$0+(4$7 #" *2#1 # $*$ @- 10A*% +;*21C; 510<-1#&.
V-2-$-%"#1#%*+011C- I61.G## "*F6$ +*5+%0>0$7 .0@2C& %05 %051C- %-56(7$0$C, 20@-
-/(# )%-2*/$0+(4$7 #" *2#1 # $*$ @- 10A*% +;*21C; 510<-1#&. 9/(# 2(4 I61.G## 6.0501*,
<$* *10 4+(4-$/4 2-$-%"#1#%*+011*&, $* $0.04 I61.G#4 1- +C<#/(4-$/4 501*+*, -/(# *10
6@- AC(0 +C<#/(-10 *210@2C / 2011C" 10A*%*" +;*21C; 0%F6"-1$*+, 0 A-%-$ /+*#
510<-1#4 #5 .HJ0 "-$02011C; (-/(# *1# $0" -/$7).

"

V0 /0"*" 2-(- + $-.6>-& +-%/## Firebird, 1- /6>-/$+6-$ .HJ0 ;%01#"C;
I61.G#& / "0))#1F*" +;*21C; 0%F6"-1$*+ 10 +C;*21C- 510<-1#4.

D.0501#- #1/$%6.G## DETERMINISTIC 10 /0"*" 2-(- 1-<$* +%*2- Ò*A->01#4Ó,
<$* .*2 I61.G## A62-$ +*5+%0>0$7 *21* # $* @-. : 2011C& "*"-1$
2-$-%"#1#/$#<-/.04 I61.G#4 /<#$0-$/4 #1+0%#01$*" # %0A*$0-$ )* $-" @-
)%#1G#)0", <$* # 2%6F#- #1+0%#01$C. N.-. +C<#/(4-$/4 # .HJ#%6-$/4 10
6%*+1- $-.6>-F* +C)*(1-1#4 2011*F* 50)%*/0.

K($ <$86( '$+&3(J )3#6(?

:C)*(1#$7 *)-%0$*% CREATE PACKAGE "*F6$:

¥ ,2"#1#/$%0$*%C

¥ ?*(75*+0$-(# / )%#+#(-F#-& CREATE PACKAGE.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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?*(75*+0$-(7, /*520+J#& 50F*(*+*. )0.-$0 /$01*+#$/4 +(02-(7G-" )0.-$0.

>59<65,

70"5.0 178. !(2-%#". 2%A(3(1&% 6%&.$%

CREATE PACKAGE APP_VAR
AS
BEGIN
Ê FUNCTION GET_DATEBEGIN()  RETURNS DATE DETERMINISTIC;
Ê FUNCTION GET_DATEEND()  RETURNS DATE DETERMINISTIC;
Ê PROCEDURE SET_DATERANGE( ADATEBEGIN DATE,  ADATEEND DATE DEFAULT CURRENT_DATE);
END

N* @- /0"*-, 1* )%*G-26%C # I61.G## )0.-$0 A626$ +C)*(14$7/4 / )%0+0"#
*)%-2-(4=>-F* )*(75*+0$-(4 (+(02-(7G0 )0.-$0).

CREATE PACKAGE APP_VAR
SQL SECURITY DEFINER
AS
BEGIN
Ê FUNCTION GET_DATEBEGIN()  RETURNS DATE DETERMINISTIC;
Ê FUNCTION GET_DATEEND()  RETURNS DATE DETERMINISTIC;
Ê PROCEDURE SET_DATERANGE( ADATEBEGIN DATE,  ADATEEND DATE DEFAULT CURRENT_DATE);
END

!5. $%&E.:

CREATE PACKAGE BODY, ALTER PACKAGE, DROP PACKAGE.

5.10.2. ALTER PACKAGE

G%2#%+.#".

Q5"-1-1#- 50F*(*+.0 )0.-$0.

?('$D6#( 1

DSQL

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!"#$%&'"'

ALTER PACKAGE package_name
[<rights clause>]
AS
BEGIN
Ê [<package_item> ...]
END

<package_item> ::=
Ê   <function_decl>;
Ê | <procedure_decl>;

<function_decl> ::=
Ê FUNCTION func_name [(<in_params>)]
Ê RETURNS <type> [COLLATE collation ]
Ê [DETERMINISTIC]

<procedure_decl> ::=
Ê PROCEDURE proc_name [(<in_params>)]
Ê [RETURNS (<out_params>)]

<4,34*#'' )7. CREATE PACKAGE

S)-%0$*% ALTER PACKAGE #5"-14-$ 50F*(*+*. )0.-$0. ?*5+*(4-$/4 #5"-14$7 .*(#<-/$+* #
/*/$0+ )%*G-26% # I61.G#&, #; +;*21C; # +C;*21C; )0%0"-$%*+. ?%# H$*" #/;*21C& .*2
$-(0 )0.-$0 /*;%014-$/4. 8*/$*41#- /**$+-$/$+#4 $-(0 )0.-$0 -F* 50F*(*+.6 *$*A%0@0-$/4 +
/$*(AG- RDB$PACKAGES.RDB$VALID_BODY_FLAG.

K($ <$86( 9+<6:9(J +3?$2$%$# )3#6(3?

:C)*(1#$7 *)-%0$*% ALTER PACKAGE "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G )0.-$0;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY PACKAGE.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 179. <25.#.#". 2%A(3(1&% 6%&.$%

ALTER PACKAGE APP_VAR
AS
BEGIN
Ê FUNCTION GET_DATEBEGIN()  RETURNS DATE DETERMINISTIC;
Ê FUNCTION GET_DATEEND()  RETURNS DATE DETERMINISTIC;
Ê PROCEDURE SET_DATERANGE( ADATEBEGIN DATE,  ADATEEND DATE DEFAULT CURRENT_DATE);
END

!5. $%&E.:

CREATE PACKAGE, DROP PACKAGE, RECREATE PACKAGE BODY.

5.10.3. CREATE OR ALTER PACKAGE

G%2#%+.#".

8*5201#- 1*+*F* #(# #5"-1-1#- /6>-/$+6=>-F* 50F*(*+.0 )0.-$0.

?('$D6#( 1

DSQL

!"#$%&'"'

CREATE OR ALTER PACKAGE package_name
[<rights clause>]
AS
BEGIN
Ê [<package_item> ...]
END

<package_item> ::=
Ê   <function_decl>;
Ê | <procedure_decl>;

<function_decl> ::=
Ê FUNCTION func_name [(<in_params>)]
Ê RETURNS <type> [COLLATE collation]
Ê [DETERMINISTIC]

<procedure_decl> ::=
Ê PROCEDURE proc_name [(<in_params>)]
Ê [RETURNS (<out_params>)]

<4,34*#'' )7. CREATE PACKAGE

S)-%0$*% CREATE OR ALTER PACKAGE /*520P$ 1*+C& #(# #5"-14-$ /6>-/$+6=>#& 50F*(*+*.
)0.-$0. 9/(# 50F*(*+*. )0.-$0 1- /6>-/$+6-$, $* *1 A62-$ /*5201 / #/)*(75*+01#-"

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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)%-2(*@-1#4 CREATE PACKAGE. 9/(# *1 6@- /6>-/$+6-$, $* *1 A62-$ #5"-1-1 #
)-%-.*")#(#%*+01, )%# H$*" /6>-/$+6=>#- )%#+#(-F## # 50+#/#"*/$# /*;%014=$/4.

>59<65,

70"5.0 180. !(2-%#". #(1(A( "3" "25.#.#". 'DI.'$1DNI.A( 2%A(3(1&% 6%&.$%

CREATE OR ALTER PACKAGE APP_VAR
AS
BEGIN
Ê FUNCTION GET_DATEBEGIN()  RETURNS DATE DETERMINISTIC;
Ê FUNCTION GET_DATEEND()  RETURNS DATE DETERMINISTIC;
Ê PROCEDURE SET_DATERANGE( ADATEBEGIN DATE,  ADATEEND DATE DEFAULT CURRENT_DATE);
END

!5. $%&E.:

CREATE PACKAGE, ALTER PACKAGE, RECREATE PACKAGE BODY.

5.10.4. DROP PACKAGE

G%2#%+.#".

D20(-1#- 50F*(*+.0 )0.-$0.

?('$D6#( 1

DSQL

!"#$%&'"'

DROP PACKAGE package_name

9%)3":% 54. 7%0%5.$0* (6.0%$(0% DROP PACKAGE

!.".6#-" ;<)4.()#

package_name Q"4 )0.-$0.

S)-%0$*% DROP PACKAGE 620(4-$ /6>-/$+6=>#& 50F*(*+*. )0.-$0. ?-%-2 620(-1#-" 50F*(*+.0
)0.-$0 ( DROP PACKAGE), 1-*A;*2#"* +C)*(1#$7 620(-1#- $-(0 )0.-$0 ( DROP PACKAGE BODY), #10<-
A62-$ +C2010 *J#A.0. 9/(# *$ 50F*(*+.0 )0.-$0 /6>-/$+6=$ 50+#/#"*/$#, $* )%# )*)C$.-
620(-1#4 $0.*F* 50F*(*+.0 A62-$ +C2010 /**$+-$/$+6=>04 *J#A.0.

K($ <$86( "&329(J +3?$2$%$# )3#6(3?

:C)*(1#$7 *)-%0$*% DROP PACKAGE "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G )0.-$0;

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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¥ ?*(75*+0$-(# / )%#+#(-F#-& DROP ANY PACKAGE.

>59<65,

70"5.0 181. O-%3.#". 2%A(3(1&% 6%&.$%

DROP PACKAGE APP_VAR;

!5. $%&E.:

CREATE PACKAGE, ALTER PACKAGE, DROP PACKAGE BODY.

5.10.5. RECREATE PACKAGE

G%2#%+.#".

8*5201#- 1*+*F* #(# )-%-/*5201#- /6>-/$+6=>-F* 50F*(*+.0 )0.-$0.

?('$D6#( 1

DSQL

!"#$%&'"'

RECREATE PACKAGE package_name
[<rights clause>]
AS
BEGIN
Ê [<package_item> ...]
END

<package_item> ::=
Ê   <function_decl>;
Ê | <procedure_decl>;

<function_decl> ::=
Ê FUNCTION func_name [(<in_params>)]
Ê RETURNS <type> [COLLATE collation ]
Ê [DETERMINISTIC]

<procedure_decl> ::=
Ê PROCEDURE proc_name [(<in_params>)]
Ê [RETURNS (<out_params>)]

<4,34*#'' )7. CREATE PACKAGE

S)-%0$*% RECREATE PACKAGE /*520P$ 1*+C& #(# )-%-/*520P$ /6>-/$+6=>#& 50F*(*+*. )0.-$0.
9/(# 50F*(*+*. )0.-$0 / $0.#" #"-1-" 6@- /6>-/$+6-$, $* *)-%0$*% )*)C$0-$/4 620(#$7 -F*
# /*520$7 1*+C& 50F*(*+*. )0.-$0. ?-%-/*520$7 50F*(*+*. )0.-$0 1-+*5"*@1*, -/(# 6
/6>-/$+6=>-& 50F*(*+.0 )0.-$0 #"-=$/4 50+#/#"*/$# #(# /6>-/$+6-$ $-(* H$*F* )0.-$0.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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?*/(- )-%-/*5201#4 50F*(*+.0 )0.-$0 )%#+#(-F## 10 +C)*(1-1#- )*2)%*F%0"" )0.-$0 #
)%#+#(-F## /0"*F* )0.-$0 1- /*;%014=$/4.

>59<65,

70"5.0 182. !(2-%#". #(1(A( "3" 6.0.'(2-%#". 'DI.'$1DNI.A( 2%A(3(1&% 6%&.$%

RECREATE PACKAGE APP_VAR
AS
BEGIN
Ê FUNCTION GET_DATEBEGIN()  RETURNS DATE DETERMINISTIC;
Ê FUNCTION GET_DATEEND()  RETURNS DATE DETERMINISTIC;
Ê PROCEDURE SET_DATERANGE( ADATEBEGIN DATE,  ADATEEND DATE DEFAULT CURRENT_DATE);
END

!5. $%&E.:

CREATE PACKAGE, DROP PACKAGE, RECREATE PACKAGE BODY.

5.11. PACKAGE BODY

5.11.1. CREATE PACKAGE BODY

G%2#%+.#".

8*5201#- $-(0 )0.-$0.

?('$D6#( 1

DSQL

!"#$%&'"'

CREATE PACKAGE BODY package_name
AS
BEGIN
Ê [<package_item> ...]
Ê [<package_body_item> ...]
END

<package_item> ::=
Ê   <function_decl>;
Ê | <procedure_decl>;

<function_decl> ::=
Ê FUNCTION func_name [(<in_params>)]
Ê RETURNS <type> [COLLATE collation ]
Ê [DETERMINISTIC]

<procedure_decl> ::=

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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Ê PROCEDURE proc_name [(<in_params>)]
Ê [RETURNS (<out_params>)]

<package_body_item> ::=
Ê   <function_impl>
Ê | <procedure_impl>

<function_impl> ::=
Ê FUNCTION func_name [(<in_impl_params>)]
Ê RETURNS <type> [COLLATE collation ]
Ê [DETERMINISTIC]
Ê <routine-body>

<procedure_impl> ::=
Ê PROCEDURE proc_name [(<in_impl_params>)]
Ê [RETURNS (<out_params>)]
Ê <routine-body>

<in_params> ::= <inparam> [, <inparam> ...]

<inparam> ::= <param_decl> [{= | DEFAULT} <value>]

<in_impl_params> ::= <param_decl> [, <param_decl> ...]

<value> ::=  { literal  | NULL | context_var }

<out_params> ::= <outparam> [, <outparam> ...]

<outparam>  ::=  <param_decl>

<param_decl> ::= paramname <type> [NOT NULL] [COLLATE collation ]

<type> ::= <datatype> | [TYPE OF] domain_name | TYPE OF COLUMN rel . col

<datatype> ::=
Ê   <scalar_datatype> | <blob_datatype> | <array_datatype>

<scalar_datatype> ::=  B7. B.#&"().) )("613#$C &.24/ ,"##$C

<blob_datatype> ::= B7. B.#&"().) &.2" ,"##$C BLOB

<array_datatype> ::= B7. B.#&"().) 7"))./4/

<routine-body> ::=
Ê   <psql-routine-body>
Ê | <external-body-reference>

<psql-module-body> ::=
Ê B7. B.#&"().) &'6" 74,+61

<external-body-reference> ::=

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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Ê EXTERNAL NAME '<extname>' ENGINE <engine> [AS <extbody>]

<extname> ::= '<module-name>!<routine-name>[!<misc-info>]'

9%)3":% 55. 7%0%5.$0* (6.0%$(0% CREATE PACKAGE BODY

!.".6#-" ;<)4.()#

package_name Q"4 )0.-$0. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

function_decl SAO4+(-1#- I61.G##.

procedure_decl SAO4+(-1#- )%*G-26%C.

function_impl M-0(#50G#4 I61.G##.

procedure_impl M-0(#50G#4 )%*G-26%C.

proc_name Q"4 )%*G-26%C. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

func_name Q"4 I61.G##. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

inparam S)#/01#- +;*21*F* )0%0"-$%0.

outparam S)#/01#- +C;*21*F* )0%0"-$%0.

subfunc_impl M-0(#50G#4 )*2)%*F%0""CÐI61.G##.

subproc_impl M-0(#50G#4 )*2)%*F%0""CÐ)%*G-26%C.

module-name Q"4 +1-J1-F* "*26(4, + .*$*%*" %0/)*(*@-10 )%*G-26%0/I61.G#4.

routine-name :16$%-11-- #"4 )%*G-26%C/I61.G## +16$%# +1-J1-F* "*26(4.

misc-info S)%-2-(4-"04 )*(75*+0$-(-" #1I*%"0G#4 2(4 )-%-20<# + I61.G#=
+1-J1-F* "*26(4.

extbody N-(* +1-J1-& )%*G-26%C #(# I61.G##. 8$%*.*+C& (#$-%0(
.*$*%C& "*@-$ #/)*(75*+0$7/4 UDR 2(4 %05(#<1C; G-(-&.

engine Q"4 2+#@.0 2(4 #/)*(75*+01#4 +1-J1#; I61.G#&. SAC<1*
6.05C+0-$/4 #"4 UDR.

literal W#$-%0(, /*+"-/$#"C& )* $#)6 / )0%0"-$%*".

context_var W=A04 .*1$-./$104 )-%-"-1104, $#) .*$*%*& /*+"-/$#" / $#)*"
)0%0"-$%0.

paramname Q"4 +;*21*F* #(# +C;*21*F* )0%0"-$%0 )%*G-26%C/I61.G##.
L*@-$ /*2-%@0$7 2* 63 /#"+*(*+. Q"4 )0%0"-$%0 2*(@1* AC$7
61#.0(71C" /%-2# +;*21C; # +C;*21C; )0%0"-$%*+
)%*G-26%C/I61.G##, 0 $0.@- -P (*.0(71C; )-%-"-11C;.

datatype N#) 2011C; SQL.

collation ?*%42*. /*%$#%*+.#.

domain_name Q"4 2*"-10.

rel Q"4 $0A(#GC #(# )%-2/$0+(-1#4.

col Q"4 /$*(AG0 $0A(#GC #(# )%-2/$0+(-1#4.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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S)-%0$*% CREATE PACKAGE BODY /*520P$ 1*+*- $-(* )0.-$0. N-(* )0.-$0 "*@-$ AC$7 /*5201*
$*(7.* )*/(- $*F* .0. A62-$ /*5201 50F*(*+*. )0.-$0. 9/(# 50F*(*+.0 )0.-$0 / #"-1-"
package_name 1- /6>-/$+6-$, $* A62-$ +C2010 /**$+-$/$+6=>04 *J#A.0.

:/- )%*G-26%C # I61.G##, *AO4+(-11C- + 50F*(*+.- )0.-$0, 2*(@1C AC$7 %-0(#5*+01C +
$-(- )0.-$0. 3%*"- $*F*, 2*(@1C AC$7 %-0(#5*+01C # +/- )%*G-26%C # I61.G##,
*AO4+(-11C- + $-(- )0.-$0. ?%*G-26%C # I61.G##, *)%-2-(-11C- + $-(- )0.-$0, 1* 1-
*AO4+(-11C- + 50F*(*+.- )0.-$0, 1- +#21C +1- $-(0 )0.-$0.

Q"-10 )%*G-26% # I61.G#&, *AO4+(-11C- + $-(- )0.-$0, 2*(@1C AC$7 61#.0(71C /%-2#
#"P1 )%*G-26% # I61.G#&, *AO4+(-11C; + 50F*(*+.- # $-(- )0.-$0.

"

^-(0$-(71* <$*AC #"-10 ;%01#"C; )%*G-26% # I61.G#& )0.-$0 1-
)-%-/-.0(#/7 / #"-10"# ;%01#"C; )%*G-26% # I61.G#& #5 F(*A0(71*F*
)%*/$%01/$+0 #"-1, ;*$4 H$* # 2*)6/$#"*. !-(* + $*", <$* + 10/$*4>-- +%-"4
+C 1- /"*@-$- +C5+0$7 I61.G#=/)%*G-26%6 #5 F(*A0(71*F* )%*/$%01/$+0
#"P1 +16$%# )0.-$0, -/(# + )0.-$- *AO4+(-10 *21*#"-1104
I61.G#4/)%*G-26%0. : H$*" /(6<0- +/-F20 A62-$ +C5+010 )%*G-26%0/I61.G#4
)0.-$0.

70%1"3%:

¥ : $-(- )0.-$C 2*(@1C AC$7 %-0(#5*+01C +/- )*2)%*F%0""C, /$*& @- /#F10$6%*&, <$* #
*AO4+(-11C- + 50F*(*+.- # + 10<0(- $-(0 )0.-$0.

¥ U10<-1#4 )* 6"*(<01#= 2(4 )0%0"-$%*+ )%*G-26%, .*$*%C- 6.05C+0=$/4 +
<package_item>, 1- "*F6$ AC$7 )-%-*)%-2-(-1C. B$* *510<0-$, <$* *1# "*F6$ AC$7 +
<package_body_item> $*(7.* 2(4 <0/$1C; )%*G-26%, .*$*%C- 1- AC(# *AO4+(-1C.

" UDF 2-.(0%0G#& ( DECLARE +1-J144 I61.G#4) + 10/$*4>-- +%-"4 1-
)*22-%@#+0-$/4 +16$%# )0.-$*+.

K($ <$86( '$+&3(J (62$ )3#6(3?

:C)*(1#$7 *)-%0$*% CREATE PACKAGE BODY "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G )0.-$0;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY PACKAGE.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 183. !(2-%#". $.3% 6%&.$%

CREATE PACKAGE BODY APP_VAR
AS
BEGIN
Ê -- 94:/3";"'& ,"&+ #"-"6" 2'3.4,"
Ê FUNCTION GET_DATEBEGIN()  RETURNS DATE DETERMINISTIC
Ê AS
Ê BEGIN
Ê   RETURN RDB$GET_CONTEXT( 'USER_SESSION',  'DATEBEGIN');
Ê END
Ê -- 94:/3";"'& ,"&+ 4(4#-"#.1 2'3.4,"
Ê FUNCTION GET_DATEEND()  RETURNS DATE DETERMINISTIC
Ê AS
Ê BEGIN
Ê   RETURN RDB$GET_CONTEXT( 'USER_SESSION',  'DATEEND');
Ê END
Ê -- D)&"#"/6./"'& ,."2":4# ,"& 3"*4-'?4 2'3.4,"
Ê PROCEDURE SET_DATERANGE( ADATEBEGIN DATE,  ADATEEND DATE)
Ê AS
Ê BEGIN
Ê   RDB$SET_CONTEXT( 'USER_SESSION',  'DATEBEGIN',  ADATEBEGIN);
Ê   RDB$SET_CONTEXT( 'USER_SESSION',  'DATEEND',  ADATEEND);
Ê END
END

!5. $%&E.:

DROP PACKAGE BODY, CREATE PACKAGE.

5.11.2. DROP PACKAGE BODY

G%2#%+.#".

D20(-1#- $-(0 )0.-$0.

?('$D6#( 1

DSQL

!"#$%&'"'

DROP PACKAGE BODY package_name

9%)3":% 56. 7%0%5.$0* (6.0%$(0% DROP PACKAGE BODY

!.".6#-" ;<)4.()#

package_name Q"4 )0.-$0.

S)-%0$*% DROP PACKAGE BODY 620(4-$ $-(* )0.-$0.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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K($ <$86( "&329(J (62$ )3#6(3?

:C)*(1#$7 *)-%0$*% DROP PACKAGE BODY "*F6$:

¥ ,2"#1#/$%0$*%C

¥ :(02-(-G )0.-$0;

¥ ?*(75*+0$-(# / )%#+#(-F#-& ALTER ANY PACKAGE.

>59<65,

70"5.0 184. O-%3.#". $.3% 6%&.$%

DROP PACKAGE BODY APP_VAR;

!5. $%&E.:

CREATE PACKAGE BODY, DROP PACKAGE.

5.11.3. RECREATE PACKAGE BODY

G%2#%+.#".

8*5201#- 1*+*F* # )-%-/*5201#- /6>-/$+6=>-F* $-(0 )0.-$0.

?('$D6#( 1

DSQL

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!"#$%&'"'

RECREATE PACKAGE BODY package_name
AS
BEGIN
Ê [<package_item> ...]
Ê [<package_body_item> ...]
END

<package_item> ::=
Ê   <function_decl>;
Ê | <procedure_decl>;

<function_decl> ::=
Ê FUNCTION func_name [(<in_params>)]
Ê RETURNS <type> [COLLATE collation ]
Ê [<function_options>]

<procedure_decl> ::=
Ê PROCEDURE proc_name [(<in_params>)]
Ê [RETURNS (<out_params>)]
Ê [<procedure_options>]

<package_body_item> ::=
Ê   <function_impl>
Ê | <procedure_impl>

<function_impl> ::=
Ê FUNCTION func_name [(<in_impl_params>)]
Ê RETURNS <type> [COLLATE collation ]
Ê [DETERMINISTIC]
Ê <routine-body>

<procedure_impl> ::=
Ê PROCEDURE proc_name [(<in_impl_params>)]
Ê [RETURNS (<out_params>)]
Ê <routine-body>

<4,34*#'' )7. CREATE PACKAGE BODY.

S)-%0$*% RECREATE PACKAGE BODY /*520P$ 1*+*- #(# )-%-/*520P$ /6>-/$+6=>-- $-(* )0.-$0.
9/(# $-(* )0.-$0 / $0.#" #"-1-" 6@- /6>-/$+6-$, $* *)-%0$*% )*)C$0-$/4 620(#$7 -F* #
/*520$7 1*+*- $-(* )0.-$0. ?*/(- )-%-/*5201#4 $-(0 )0.-$0 )%#+#(-F## 10 +C)*(1-1#-
)*2)%*F%0"" )0.-$0 # )%#+#(-F## /0"*F* )0.-$0 /*;%014=$/4.

>59<65,

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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70"5.0 185. 7.0.'(2-%#". $.3% 6%&.$%

RECREATE PACKAGE BODY APP_VAR
AS
BEGIN
Ê -- 94:/3";"'& ,"&+ #"-"6" 2'3.4,"
Ê FUNCTION GET_DATEBEGIN()  RETURNS DATE DETERMINISTIC
Ê AS
Ê BEGIN
Ê   RETURN RDB$GET_CONTEXT( 'USER_SESSION',  'DATEBEGIN');
Ê END
Ê -- 94:/3";"'& ,"&+ 4(4#-"#.1 2'3.4,"
Ê FUNCTION GET_DATEEND()  RETURNS DATE DETERMINISTIC
Ê AS
Ê BEGIN
Ê   RETURN RDB$GET_CONTEXT( 'USER_SESSION',  'DATEEND');
Ê END
Ê -- D)&"#"/6./"'& ,."2":4# ,"& 3"*4-'?4 2'3.4,"
Ê PROCEDURE SET_DATERANGE( ADATEBEGIN DATE,  ADATEEND DATE)
Ê AS
Ê BEGIN
Ê   RDB$SET_CONTEXT( 'USER_SESSION',  'DATEBEGIN',  ADATEBEGIN);
Ê   RDB$SET_CONTEXT( 'USER_SESSION',  'DATEEND',  ADATEEND);
Ê END
END

!5. $%&E.:

CREATE PACKAGE BODY, DROP PACKAGE BODY.

5.12. EXTERNAL FUNCTION
:1-J1#- I61.G##, $0.@- #5+-/$1C- .0. I61.G## *)%-2-(4-"C- )*(75*+0$-(-" (User
Defined Function)[Ñ[H$* )%*F%0""C, 10)#/011C- 10 (=A*" 45C.- )%*F%0""#%*+01#4, #
;%014>#-/4 + 2#10"#<-/.#; A#A(#*$-.0;. ?*/(- $*F* .0. I61.G#4 *AO4+(-10 + A05-
2011C;, *10 /$01*+#$/4 + 2#10"#<-/.#; # )%*G-26%1C; *)-%0$*%0;, .0. A62$* *1#
%-0(#5*+01C +16$%# 45C.0 SQL.

:1-J1#- I61.G## /6>-/$+-11* %0/J#%4=$ +*5"*@1*/$# SQL )* *A%0A*$.- 2011C;. !(4
$*F* <$*AC I61.G## AC(# 2*/$6)1C + A05- 2011C;, #; 1-*A;*2#"* *AO4+#$7 / )*"*>7=
*)-%0$*%0 DECLARE EXTERNAL FUNCTION.

?*/(- *AO4+(-1#4 I61.G##, /*2-%@0>04 -P A#A(#*$-.0 A62-$ 50F%6@0$7/4 )%# )-%+*"
*A%0>-1## . (=A*& #5 I61.G#&, +.(=<P11*& + A#A(#*$-.6.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!

:1-J1#- I61.G## (UDF) *AO4+(-1C 6/$0%-+J#"# + Firebird 4:

¥ ?* 6"*(<01#= 2(4 )0%0"-$%0 .*1I#F6%0G## UdfAccess 6/$01*+(-1*
510<-1#- None. !(4 $*F* <$*AC 50)6/.0$7 UDF, $-)-%7 )*$%-A6-$/4 4+104
.*1I#F6%0G#4 UdfAccess = Restrict path-list .

¥ UDF A#A(#*$-.# ( ib_udf , fbudf ) A*(7J- 1- +;*24$ + /*/$0+ 6/$01*+*<1C;
.*")(-.$*+.

¥ E*(7J#1/$+* I61.G#& + A#A(#*$-.0;, %01-- %0/)%*/$%014+J#;/4 +
*A>#; (2#10"#<-/.#;) A#A(#*$-.0; ib_udf # fbudf, 6@- 50"-1-1C 10
+/$%*-11C- I61.G##. V-/.*(7.* */$0+J#;/4 UDF AC(# 50"-1-1C (#A*
010(*F#<1C"# I61.G#4"# + 1*+*& UDR A#A(#*$-.- )*2 105+01#-"
udf_compat, (#A* )%-*A%05*+01C + /*;%01-11C- I61.G##.

SA%0$#$-/7 . %052-(6 Ò?%-.%0>-1#- )*22-%@.# +1-J1#; I61.G#&
(UDF)Ó + F(0+- Ò8*+"-/$#"*/$7Ó Firebird 4.0 Release Notes 2(4 )*(6<-1#4
)*2%*A1*& #1I*%"0G## # #1/$%6.G#& )* *A1*+(-1#= 2(4
#/)*(75*+01#4 A-5*)0/1C; I61.G#&.

¥ V0/$*4$-(71* %-.*"-126-$/4 50"-1#$7 UDF 10 UDR #(# /*;%01-11C-
I61.G##. 8". CREATE FUNCTION.

$
UDF )%#1G#)#0(71* 1-A-5*)0/1C. LC %-.*"-126-" )* +*5"*@1*/$#
#5A-F0$7 #; #/)*(75*+01#4 # *$.(=<0$7 UDF + .*1I#F6%0G## +0J-& A05C
2011C; ( UdfAccess = None + firebird.conf , 510<-1#- )* 6"*(<01#= 10<#104 /
Firebird 4.0). 9/(# +0" 2-&/$+#$-(71* 16@1* +C5+0$7 /*A/$+-11C& .*2 #5
+0J-& A05C 2011C;, #/)*(756&$- +"-/$* H$*F* "-;01#5" UDR.

5.12.1. DECLARE EXTERNAL FUNCTION

G%2#%+.#".

SAO4+(-1#- + A05- 2011C; I61.G## *)%-2-(P11*& )*(75*+0$-(-" (UDF).

?('$D6#( 1

DSQL, ESQL

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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!"#$%&'"'

DECLARE EXTERNAL FUNCTION funcname
[<arg_type_decl> [, <arg_type_decl> ...]]
RETURNS {
Ê <sqltype> [BY {DESCRIPTOR | VALUE}] |
Ê CSTRING(length ) |
Ê PARAMETER param_num }
[FREE_IT]
ENTRY_POINT 'entry_point ' MODULE_NAME 'library_name ';

<arg_type_decl> ::=
Ê <sqltype> [{BY DESCRIPTOR} | NULL] |
Ê CSTRING(length ) [NULL]

<sqltype> ::= <scalar_datatype> |  <blob_datatype>

<scalar_datatype> ::=  B7. B.#&"().) )("613#$C &.24/ ,"##$C

<blob_datatype> ::= B7. B.#&"().) &.2" ,"##$C BLOB

9%)3":% 57. 7%0%5.$0* (6.0%$(0% DECLARE EXTERNAL FUNCTION

!.".6#-" ;<)4.()#

funcname Q"4 +1-J1-& I61.G##. L*@-$ /*2-%@0$7 2* 63 /#"+*(*+.

entry_point Q"4 H./)*%$#%6-"*& I61.G## ($*<.0 +;*20).

library_name Q"4 "*26(4, + .*$*%*" %0/)*(*@-10 I61.G#4.

sqltype N#) 2011C; SQL. V- "*@-$ AC$7 "0//#+*" #(# H(-"-1$*" "0//#+0.

length L0./#"0(7104 2(#10 16(7 $-%"#10(71*& /$%*.#. D.05C+0-$/4 +
A0&$0;.

param_num V*"-% +;*21*F* )0%0"-$%0, .*$*%C& A62-$ +*5+%0>P1 I61.G#-&.

S)-%0$*% DECLARE EXTERNAL FUNCTION 2-(0-$ 2*/$6)1C" I61.G#=, *)%-2-(-116=
)*(75*+0$-(-" (UDF), + A05- 2011C;. :1-J1#- I61.G## 2*(@1C AC$7 *AO4+(-1C + .0@2*&
A05- 2011C;, .*$*%04 /*A#%0-$/4 #; #/)*(75*+0$7. V- 16@1* *AO4+(4$7 UDF, -/(# +C
1#.*F20 1- A62-$- -P #/)*(75*+0$7.

Q"4 +1-J1-& I61.G## 2*(@1* AC$7 61#.0(71C" /%-2# +/-; #"P1 I61.G#&. S1* "*@-$
*$(#<0$7/4 *$ #"-1# I61.G## 6.05011*& + 0%F6"-1$- ENTRY_POINT.

:;*21C- )0%0"-$%C I61.G## )-%-<#/(4=$/4 <-%-5 50)4$6= /%056 )*/(- #"-1# I61.G##.
!(4 .0@2*F* )0%0"-$%0 6.05C+0-$/4 SQL $#) 2011C;. L0//#+C 1- "*F6$ #/)*(75*+0$7/4 +
.0<-/$+- )0%0"-$%*+ I61.G#&. ?*"#"* SQL $#)*+ "*@1* 6.050$7 $#) CSTRING. : H$*" /(6<0-
)0%0"-$% 4+(4-$/4 16(7 $-%"#10(71*& /$%*.*& / "0./#"0(71*& 2(#1*& length  A0&$.
86>-/$+6-$ 1-/.*(7.* "-;01#5"*+ )-%-20<# )0%0"-$%0 #5 2+#@.0 Firebird +* +1-J1==
I61.G#=, .0@2C& #5 H$#; "-;01#5"*+ A62-$ %0//"*$%-1 *$2-(71*.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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?* 6"*(<01#= +;*21C- )0%0"-$%C )-%-20=$/4 )* //C(.-. V- /6>-/$+6-$ *$2-(71*F*
)%-2(*@-1#4 2(4 4+1*F* 6.0501#4, <$* )0%0"-$% )-%-20P$/4 )* //C(.-.

?%# )-%-20<- NULL 510<-1#4 )* //C(.- *1* )%-*A%056-$/4 + H.+#+0(-1$ 16(4, 10)%#"-%,
<#/(* 0 #(# )6/$6= /$%*.6. 9/(# )*/(- 6.05011*F* )0%0"-$%0 6.0501* .(=<-+*- /(*+* NULL,
$* )%# )-%-20<- 510<-1#- NULL *1* )*)02P$ + I61.G#= + +#2- 16(-+*F* 6.050$-(4 (NULL).

"

SA%0$#$- +1#"01#- 10 $*, <$* *AO4+(-1#- I61.G## / .(=<-+C" /(*+*"
NULL 1- F0%01$#%6-$ +0", <$* H$0 I61.G#4 )%0+#(71* *A%0A*$0-$ +;*21*&
)0%0"-$% /* 510<-1#-" NULL. W=A04 I61.G#4 2*(@10 AC$7 10)#/010 #(#
)-%-)#/010 $0.#" *A%05*", <$*AC )%0+#(71* *A%0A0$C+0$7 510<-1#4 NULL.
:/-F20 /"*$%#$- # #/)*(756&$- *AO4+(-1#4 I61.G##, )%-2*/$0+(-11C- -P
%05%0A*$<#.*".

9/(# 6.0501* )%-2(*@-1#- BY DESCRIPTOR, $* +;*21*& )0%0"-$% )-%-20P$/4 )* 2-/.%#)$*%6. :
H$*" /(6<0- )0%0"-$% UDF )*(6<#$ 6.050$-(7 10 +16$%-11== /$%6.$6%6, #5+-/$16= .0.
2-/.%#)$*%, 1-/6>6= #1I*%"0G#= * $#)- 2011C;, )*2$#)-, $*<1*/$#, 10A*%- /#"+*(*+ #
/*%$#%*+.-, "0/J$0A-, 6.050$-(- 10 /0"# 2011C- # 1-.*$*%C; I(0F0;, + $*" <#/(- NULL
#12#.0$*%-. S$"-$#", <$* H$* *AO4+(-1#- %0A*$0-$ $*(7.* + $*" /(6<0-, -/(# +1-J144
I61.G#4 10)#/010 / #/)*(75*+01#-" 2-/.%#)$*%0.

# ?%# )-%-20<- )0%0"-$%0 I61.G## )* 2-/.%#)$*%6 )-%-20+0-"*- 510<-1#-
1- )%#+*2#$/4 . 502-.(0%#%*+011*"6 $#)6 2011C;.

?%-2(*@-1#- BY SCALAR_ARRAY #/)*(756-$/4 )%# )-%-20<- "0//#+*+ + .0<-/$+- +;*21C;
)0%0"-$%*+. : *$(#<#- *$ 2%6F#; $#)*+, +C 1- "*@-$- +-%16$7 "0//#+ #5 UDF.

SA450$-(71*- )%-2(*@-1#- RETURNS *)#/C+0-$ +C;*21*& )0%0"-$% +*5+%0>0-"C&
I61.G#-&. '61.G#4 +/-F20 +*5+%0>0-$ $*(7.* *2#1 )0%0"-$%. :C;*21*& )0%0"-$% "*@-$
AC$7 (=AC" SQL $#)*" (.%*"- "0//#+0 # H(-"-1$0 "0//#+0) #(# 16(7 $-%"#10(71*&
/$%*.*& ( CSTRING). :C;*21*& )0%0"-$% "*@-$ AC$7 )-%-201 )* //C(.-, )* 2-/.%#)$*%6 #(#
)* 510<-1#=. ?* 6"*(<01#= +C;*21*& )0%0"-$% )-%-20P$/4 )* //C(.-. 9/(# 6.0501*
)%-2(*@-1#- BY DESCRIPTOR, $* +C;*21*& )0%0"-$% )-%-20P$/4 )* 2-/.%#)$*%6. 9/(# 6.0501*
)%-2(*@-1#- BY VALUE, $* +C;*21*& )0%0"-$% )-%-20P$/4 )* 510<-1#=.

3(=<-+*- /(*+* PARAMETER 6.05C+0-$, <$* I61.G#4 +*5+%0>0-$ 510<-1#- #5 )0%0"-$%0 /
1*"-%*" param_num . N0.04 1-*A;*2#"*/$7 +*51#.0-$, -/(# 1-*A;*2#"* +*5+%0>0$7
510<-1#- $#)0 BLOB.

3(=<-+*- /(*+* FREE_IT *510<0-$, <$* )0"4$7, +C2-(-1104 2(4 ;%01-1#4 +*5+%0>0-"*F*
510<-1#4, A62-$ */+*A*@2-10 )*/(- 50+-%J-1#4 +C)*(1-1#4 I61.G##. ?%#"-14-$/4 $*(7.*
+ $*" /(6<0-, -/(# H$0 )0"4$7 + UDF +C2-(4(0/7 2#10"#<-/.#. : $0.*& UDF )0"4$7 2*(@10
+C2-(4$7/4 )%# )*"*># I61.G## ib_util_malloc  #5 "*26(4 ib_util . B$* 1-*A;*2#"* 2(4
/*+"-/$#"*/$# I61.G#& +C2-(-1#4 # */+*A*@2-1#4 )0"4$# #/)*(756-"*F* + .*2- Firebird
# .*2- UDF.

?%-2(*@-1#- ENTRY_POINT 6.05C+0-$ #"4 $*<.# +;*20 (#"4 H./)*%$#%6-"*& I61.G##) +
"*26(-.

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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?%-2(*@-1#- MODULE_NAME 5020P$ #"4 "*26(4, + .*$*%*" 10;*2#$/4 H./)*%$#%6-"04 I61.G#4.
: //C(.- 10 "*26(7 "*@-$ *$/6$/$+*+0$7 )*(1C& )6$7 # %0/J#%-1#- I0&(0. B$* )*5+*(4-$
(-F<- )-%-1*/#$7 A056 2011C; "-@26 %05(#<1C"# )(0$I*%"0"#. ?* 6"*(<01#=
2#10"#<-/.#- A#A(#*$-.# )*(75*+0$-(7/.#; I61.G#& 2*(@1C %0/)*(0F0$7/4 + )0).- UDF
.*%1-+*F* .0$0(*F0 /-%+-%0. ?0%0"-$% UDFAccess + I0&(- firebird.conf  )*5+*(4-$ #5"-1#$7
*F%01#<-1#4 2*/$6)0 . A#A(#*$-.0" +1-J1#; I61.G#&.

K($ <$86( $@V*%9(J %:6B:DD G":#I9D?

:C)*(1#$7 *)-%0$*% DECLARE EXTERNAL FUNCTION "*F6$:

¥ ,2"#1#/$%0$*%C

¥ ?*(75*+0$-(# / )%#+#(-F#-& CREATE FUNCTION.

?*(75*+0$-(7, *AO4+#+J#& +1-J1== I61.G#=, /$01*+#$/4 -P +(02-(7G-".

>59<65,

70"5.0 186. ;)C413.#". 1#.>#.@ /D#&:"" ' 6.0.-%+.@ 1,(-#*, " 1*,(-#*, 6%0%5.$0(1 6( ''*3&.

DECLARE EXTERNAL FUNCTION addDay
TIMESTAMP,  INT
RETURNS TIMESTAMP
ENTRY_POINT 'addDay'  MODULE_NAME 'fbudf' ;

70"5.0 187. ;)C413.#". 1#.>#.@ /D#&:"" ' 6.0.-%+.@ 1,(-#*, " 1*,(-#*, 6%0%5.$0(1 6(
-.'&0"6$(0D

DECLARE EXTERNAL FUNCTION invl
INT BY DESCRIPTOR,  INT BY DESCRIPTOR
RETURNS INT BY DESCRIPTOR
ENTRY_POINT 'idNvl'  MODULE_NAME 'fbudf' ;

70"5.0 188. ;)C413.#". 1#.>#.@ /D#&:"" ' 6.0.-%+.@ 1,(-#*, 6%0%5.$0(1 6( ''*3&., 1*,(-#*,
6( 2#%+.#"N

DECLARE EXTERNAL FUNCTION isLeapYear
TIMESTAMP
RETURNS INT BY VALUE
ENTRY_POINT 'isLeapYear'  MODULE_NAME 'fbudf' ;

Y(0+0 5. S)-%0$*%C *)%-2-(-1#4 2011C; (DDL)
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