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1. ()*"+ ,%-%.+/"0

1.1. 1'% '#2%+ Digital Q.DataBase?

Digital Q.DataBase Ñ G$6 #6+*%&%--'. #"#$%&' ()*'+,%-". /'0'&" 1'--23,
#601'--'. 96&)'-"%8 Ç>"'#6?$È. >'--'. !HI> 6/,'1'%$ (-"9',:-2&"
+60&6=-6#$.&", -')*'+,%--2&" -' 6/,%A<%-"% &"A*'B"" 1'--23 "
#6+&%#$"&6#$: # *'0,"<-2&" 1"',%9$'&" SQL. J-' )6#$*6%-' -' 6#-6+%
#+6/61-6 *'#)*6#$*'-.%&68 !HI> PostgreSQL.

J#-6+-6% 16#$6"-#$+6 Digital Q.DataBase 0'9,;<'%$#. + #)6#6/-6#$"
6/*'/'$2+'$: 0')*6#2, -')"#'--2% -' 1"',%9$'3 )6)(,.*-23 !HI>:

¥ Oracle Database

¥ MS SQL Server

¥ PostgreSQL

3%44+5."6#+78+ %,+5#9"%//8+ $"$'+78

Digital Q.DataBase 16#$()-' 1,. (#$'-6+9" " G9#),('$'B"" -' #,%1(;7"3
6)%*'B"6--23 #"#$%&'3:

¥ ALT Linux

¥ Astra Linux

¥ DK> J!

¥ Ubuntu

1.2. ($/%6/8+ &:/29"%/#-;/8+ 6%<7%./%$'"

1.2.1. =-#6/8+ ,5+"7:*+$'6#

!HI> Digital Q.DataBase *'0*'/6$'-' # (<L$6& )6$*%/-6#$%8 #6+*%&%--6A6
"-?6*&'B"6--6A6 69*(=%-". " -')*'+,%-' -' ()*67%-"% *'/6$2 # /'0'&"
1'--23. M,'+-2&" )*%"&(7%#$+'&" !HI> .+,.;$#.:

¥ >%67+$'"7%$'; $ 5#</87" 4"#-+2'#7" SQL:  J/*'/6$9' 0')*6#6+,
-')"#'--23 -' 1"',%9$'3 )6)(,.*-23 !HI> (Oracle Database, MS SQL Server,
PostgreSQL), <$6 6/,%A<'%$ )%*%-6# 1'--23 " (#$*'-.%$ -%6/361"&6#$:
&61"?"9'B"" 0')*6#6+.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
J/7"% )6,6=%-".
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¥ ?:-;'"7%4#-;/%$';:  !HI> #69*'7'%$ "-?*'#$*(9$(*-2% 0'$*'$2
0'9'0<"9', (#96*.. *'0*'/6$9( )*",6=%-"8 /,'A61'*. 61-6+*%&%--68
)611%*=9% *%,.B"6--23 $'/,"B, JSON-169(&%-$6+, A*'?6+, Key-Value )'*,
+*%&%--23 *.16+ " 96,6-96+68 '-',"$"9" -' (*6+-% 61-6A6 .1*'.

¥ 3%44+5.2# %'+@+$'6+//8A %,+5#9"%//8A $"$'+7:  D'/6$'%$ -' *6##"8#9"3
J! (ALT Linux, Astra Linux, DK> J!) " *'#)*6#$*'-%--23 1"#$*"/($"+'3
(Ubuntu), 6/%#)%<"+'. -%0'+"#"&6#$: 6$ "-6#$*'--6A6 FJ.

¥ >+5'"&"2#9"0 B>CDE:  !66$+%$#$+"% $*%/6+'-".& /%06)'#-6#$"
"-?6*&'B"6--23 $%3-6,6A"8, )61$+%*=1%--6% A6#(1'*#$+%--68
#%*$"?"9'B"%8, 6/%#)%<"+'%$ 0'7"$( 96-?"1%-B"',:-23 1'--23.

¥ F47"/"$'5"5%6#/"0 $ ,%7%*;G 6+)-"/'+5&+H$#:  H16/-6% 1"#$'-B"6--6%
()*'+,%-"% #"#$%&68 # ,;/6A6 (#$*68#$+' <%*%0 /*'(0%*, ()*67';7%%
6/#,(="+'-"% " &"-"&"0"*(;7%% 0'$*'$2 -' '1&"-"#$*"*6+'-"%.

¥ 3#5'"9"%/"5%6#/"+:  F6+2C%-"% )*6"0+61"$%,:-6#$" "
&'#C$'/"*(%&6#$" 0' #<L$ *'01%,%-". 9*()-23 $'/,"B -' 6$1%,:-2%
#%A&%-$2, <$6 #-"='%$ -'A*(09( -' #"#$%&( " (#96*.%$ 6/*'/6$9( 1'--23.

¥ I%J"@+$2#0 5+,-"2#9"0:  J/%#)%<%-"% #6A,'#6+'--6#$" 1'--23 &%=1(
-%#96,:9"&" #%*+%*'&" )6#*%1#$+6& '#"-3*6--6A6 *'#)*6#$*'-%-".
"0&%-%-"8, )6+2C'. 6$9'06(#$68<"+6#$: " )*6"0+61"$%,:-6#$:
*'#)*%1%,L--68 #*%12.

¥ 35%46"/:'#0 $"$'+7# "/4+2$%6:  +2#69'. #96*6#$: 6/*'/6$9" 0')*6#6+.

¥ K#$L"50+7%$'; " &:/29"%/#-;/%$';:  F611%*=9' DBMS-)'9%$6+ "
*'#C"*%--23 3*'-"&23 )*6B%1(*, <$6 )60+6,.%$ *%C'$: #,6=-2% 0'1'<"
6/*'/6$9" 1'--23.

¥ >%67+$'"7%$'; $ SQL Server Management Studio:  !6+&%#$"&6#$: # SQL
Server Management Studio: F60+6,.%$ G??%9$"+-6 ()*'+,.$: " 6/#,(="+'$:
/'0( 1'--23, "#)6,:0(. 0-'96&28 "-$%*?%8# )6)(,.*-68 ($","$2 Microsoft,
6/%#)%<"+'. ),'+-28 )%*%361 " #-"=%-"% 0'$*'$ -' )%*%6/(<%-"%
#6$*(1-"96+.

¥ ?#$'+5 ,+5+/%$# M!:  F*6#$68 " G??%9$"+-28 "-#$*(&%-$ 1,. ),'+-6A6
)%*%-6#' /'0 1'--23 "0 1*(A"3 !HI> + Digital Q.DataBase.

!HI> Q.DataBase )611%*="+'%$ /'06+2% ?(-9B"6-',:-2% +60&6=-6#$"
PostgreSQL, ' $'9=% (-"9',:-2%:

¥ 0'A*(09' 1'--23, )6,(<%--2% G9#)6*$6& "0 MSSQL )*" )6&67" ($","$2

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
J/7"% )6,6=%-".
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BCP;

¥ 64-/"$-28 #<%$<"9 $*'-0'9B"8;

¥ ()*'+,%-"% ),'-6& +2)6,-%-". 0')*6#6+ # )6&67:; (9'0'-"8,
0')"#2+'%&23 + +"1% )*6#$23 6)"#'-"8

+ SQL-96&&%-$'*".3 6#6/6A6 +"1';

¥ )(,%* #6%1"-%-"8, )60+6,.;7"8 )619,;<"$:#. 9 !HI> /6,:C6&( <"#,(
9,"%-$6+ /%0 1%A*'1'B"" )*6"0+61"$%,:-6#$";

¥ 16*'/6$'--28 /'06+28 ?(-9B"6-',;

¥ +-%C-"% *'#C"*%-". (&61(,"):

¥ pg_hint_plan, &61(,: 1,. 96**%9$"*6+9" ),'-6+ +2)6,-%-". # )6&67:; $'9
-'02+'%&23 Ç(9'0'-"8È, 0')"#2+'%&23 + +"1% )*6#$23 6)"#'-"8 + SQL-
96&&%-$'*".3 6#6/6A6 +"1';

¥ pg_curl 6/%#)%<"+'%$ +60&6=-6#$: 6$)*'+9" G,%9$*6--23 )"#%&;

¥ dblink, &61(,: 6/%#)%<"+'%$ )619,;<%-". 9 1*(A"& /'0'& 1'--23 "0 #%'-#'
/'02 1'--23.

!HI> Q.DataBase 6/%#)%<"+'%$ )*6"0+61"$%,:-6#$: #6 #,%1(;7"&"
)'*'&%$*'&":

¥ 96,"<%#$+6 )6,:06+'$%,:#9"3 #%##"8, )611%*="+'%&23 )'*',,%,:-6 Ð 6$ 1
)6,:06+'$%,:#968 #%##"";

¥ 96,"<%#$+6 6/*'/'$2+'%&23 #$'-1'*$-23 0')*6#6+ + %1"-"B( +*%&%-" Ð 10
000 0')*6#6+ + #%9(-1(;

¥ 96,"<%#$+6 $*'-0'9B"8 + %1"-"B( +*%&%-" Ð 12Ê000 $*'-0'9B"8 + #%9(-1(;

¥ 0'1%*=9' + +2)6,-%-"" #$'-1'*$-6A6 0')*6#' !HI> Ð 1 &",,"#%9(-1';

¥ 96,"<%#$+6 G90%&),.*6+ !HI>, 96$6*2% &6A($ #6+&%#$-6 *'/6$'$: + *%="&%
/','-#"*6+9" -'A*(09" Ð 6$ 2 G90%&),.*6+ !HI>.

F'*'&%$*2, 6)*%1%,.;7"% +60&6=-6#$: ?(-9B"6-"*6+'-". !HI> + 9,'#$%*%:

¥ &'9#"&',:-6% 96,"<%#$+6 G90%&),.*6+ !HI> "," "3 96&)6-%-$6+, )*"
6$9'0% 96$6*23 9,'#$%* !HI> #63*'-.%$ *'/6$6#)6#6/-6#$: Ð )*" 6$9'0% 50%
-61 + 9,'#$%*%, #6#$6.7%& "0 4-3 -61, *'/6$6#)6#6/-6#$: 9,'#$%*'
#63*'-.%$#.;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
J/7"% )6,6=%-".
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¥ 96,"<%#$+6 G90%&),.*6+ !HI> "," "3 96&)6-%-$6+, #6/"*'%&23 + 9,'#$%*% Ð
6$ 2-3 G90%&),.*6+ !HI>.

1.2.2. ($%)+//%$'" 5+#-"<%6#//%H &:/29"%/#-;/%$'"

!"A-',:-'. #"#$%&': 6$)*'+9' (+%16&,%-"8 &%=1( #%##".&". !%##".
*%A"#$*"*(%$#. -' #6/2$"%, 1*(A'. Ð "-"B""*(%$ %A6. >,. 9GC"*6+'-".,
#"-3*6-"0'B"" #6#$6.-"., )*6#$23 #B%-'*"%+ 6)6+%7%-". + #$",% Oracle.

N'*9"*6+9' #%##"8 " $*'-0'9B"8 "-?6*&'B"%8 6 )*",6=%-"": "&. &61(,.,
1%8#$+"., 9,"%-$#9'. "-?6*&'B".. F60+6,.%$ 6$#,%="+'$: + &6-"$6*"-A%,
)*6?","*6+'$: " 1"'A-6#$"*6+'$: -'A*(09(.

I%06)'#-'. *'/6$' # 1"-'&"<%#9"& SQL: +',"1'B". " G9*'-"*6+'-"%
"1%-$"?"9'$6*6+, )*6+%*9', <$6 #$*69' Ð 96**%9$-6% SQL-"&. 6/O%9$' ($'/,"B',
#$6,/%B). P'7"$' 6$ SQL-"-O%9B"8 + #$",% Oracle.

Q*")$6A*'?"<%#9"% ?(-9B"": #"&&%$*"<-6% C"?*6+'-"% (AES, DES, 3DES),
3GC"*6+'-"% (MD5, SHA-1, SHA-2), HMAC. D'/6$' # #2*2&" /"-'*-2&" 1'--2&"
(RAW) Ð /%06)'#-6% 3*'-%-"% " )%*%1'<' 1'--23 +-($*" I>.

@6A"*6+'-"% 6C"/69 DML-6)%*'B"8 (INSERT, UPDATE, DELETE, MERGE).
JC"/6<-2% #$*69" '+$6&'$"<%#9" 0')"#2+';$#. + #)%B"',:-(; $'/,"B(,
+2)6,-%-"% )*616,='%$#.. R-',6A Oracle DML Error Logging.

42<"#,%-"% 3GC%8 (MD5, SHA-1, SHA-2) 1,. 1'--23 ,;/6A6 $")'. H)*67'%$
)*6+%*9( B%,6#$-6#$" " )6#$*6%-"% 96-$*6,:-23 #(&& + #$",% Oracle (<'#$6
+&%#$% # DBMS_CRYPTO).

H)*'+,%-"% )6,:06+'$%,:#9"&" "&%-6+'--2&" /,69"*6+9'&": 0')*6#,
6#+6/6=1%-"%, 96-+%*$'B". $")6+, 6="1'-"%. !"-3*6-"0'B". 16#$()' 9
)*6"0+6,:-2& *%#(*#'& +-($*" I> (16 10 (*6+-%8, 9'9 + Oracle).

S-$%A*'B". # 6)$"&"0'$6*6& <%*%0 Oracle Data Cartridge Interface. F60+6,.%$
#601'+'$: )6,:06+'$%,:#9"% $")2 "-1%9#6+ " 6)%*'$6*6+, )619,;<'$:
#6/#$+%--(; ,6A"9( 6B%-9" #$6"&6#$" 0')*6#'.

42+61 $%9#$6+68 "-?6*&'B"" "0 3*'-"&23 )*6B%1(*, ?(-9B"8 " '-6-"&-23
/,696+ +6 +-%C-;; 96-#6,: "," ,6A ( PUT, PUT_LINE, ENABLE, DISABLE). J$,'19' "
+2+61 #66/7%-"8.

M%-%*'B". #,(<'8-23 <"#%, (B%,23, +%7%#$+%--23 # *'+-6&%*-2&

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
J/7"% )6,6=%-".
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*'#)*%1%,%-"%&) " #,(<'8-23 #$*69. !6+&%#$"&28 # Oracle API:
"-"B"',"0'B"., )6,(<%-"% 0-'<%-". "0 1"')'06-'.

E6*&"*6+'-"% 1"'A-6#$"<%#9"3 6$<L$6+ 6/ "#)6,-%-"" 961' (+ #$",% Oracle).
M%-%*'B". <%,6+%96-<"$'%&23 #+6169 )6 6C"/9'&, #$'$"#$"9% +2)6,-%-"..

5"096(*6+-%+28 1"-'&"<%#9"8 SQL: )'*#"-A, /"-1"-A )%*%&%--23,
6)*%1%,%-"% #$6,/B6+ *%0(,:$'$', )6#$*6<-6% "0+,%<%-"%. F60+6,.%$
+2)6,-.$: 0')*6#2 # -%"0+%#$-68 -' &6&%-$ 96&)",.B"" #$*(9$(*68.

5'/6* 6/7%B%,%+23 ($","$: 0'&%* +*%&%-" ( GET_TIME), ?6*&'$"*6+'-"% #$%9'
+206+6+ ( FORMAT_CALL_STACK), #*'+-%-"% #3%&, '-',"0 0'+"#"&6#$%8 6/O%9$6+
(GET_DEPENDENCY).

M%-%*'B". XML "0 SQL-0')*6#6+. F*%6/*'06+'-"% *%0(,:$"*(;7%A6 -'/6*'
#$*69 + XML-169(&%-$ # 9'#$6&"0'B"%8 ("&. 96*-%+6A6 G,%&%-$', row-$%A").
S-$%*?%8#, )636="8 -' Oracle.

>%$',:-28 '-',"0 #$%9' +206+6+: "1%-$"?"9'B". $%9(7%8 )*6B%1(*2,
*61"$%,:#96A6 /,69', -6&%*' #$*69" " 6C"/9". I6,%% #$*(9$(*"*6+'--28
16#$(), <%& DBMS_UTILITY.FORMAT_CALL_STACK.

Q61"*6+'-"%/1%961"*6+'-"% /"-'*-23 1'--23 + $%9#$6+2% ?6*&'$2: BASE64,
UUENCODE, Quoted-Printable. >,. )%*%1'<" +,6=%-"8 + email, HTTP, JSON.

S-$%*-'B"6-',"0'B".: )*%6/*'06+'-"% 961"*6+69, ,69',"06+'--'.
#6*$"*6+9' # (<L$6& )*'+", .029', )%*%+61 1'$, <"#%, " +',;$ + #$*69" #
,69',:-2& ?6*&'$6&. D'/6$' # &-6A6/'8$6+2&" -'/6*'&" (UTF-8, UTF-16).

D'0*%C%-"% 16&%--23 "&L- + IP-'1*%#' " 6/*'$-6. S0 3*'-"&6A6 961' Ð
)6,(<"$: IP )6 "&%-" 36#$' "," "&. 36#$' )6 IP. >,. #%$%+23 ($","$ "
,6A"*6+'-"..

H)*'+,%-"% #66/7%-".&" 6/ 6C"/9'3: A%-%*'B". " ?6*&'$"*6+'-"%
,69',"06+'--23 #66/7%-"8 # )'*'&%$*'&". F60+6,.%$ #601'+'$:
9'#$6&"0"*6+'--2% $%9#$2 6C"/69, '-',6A"<-6 Oracle LMS (Error Message
Services).

42#696(*6+-%+'. 6$)*'+9' G,%9$*6--68 )6<$2 (-'1 UTL_SMTP). J1-68
96&'-168 Ð )"#:&6 # $%&68, $%,6& ($%9#$/HTML) " +,6=%-".&", /%0 *(<-68
*'/6$2 # )*6$696,6&.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
J/7"% )6,6=%-".
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ÇD'0&2$28È )6"#9 " #*'+-%-"% #$*69: &%$*"9" #361#$+' (T'99'*, @%+%-C$%8-)
" ',A6*"$&2, '-',6A"<-2% Oracle UTL_MATCH. >,. )6"#9' 1(/,%8 " 6<"#$9"
1'--23.

E(-9B"" 1,. *'/6$2 # #2*2&" /"-'*-2&" 1'--2&" ($") RAW): 96-9'$%-'B".,
"0+,%<%-"% )61#$*69", #*'+-%-"%, )*%6/*'06+'-"% +/"0 C%#$-'1B'$%*"<-68
#$*69", )6/"$6+2% 6)%*'B"". I'06+28 "-#$*(&%-$ )*" 9*")$6A*'?"".

J$)*'+9' G,%9$*6--68 )6<$2 )6 )*6$696,( SMTP (# )611%*=968
'($%-$"?"9'B"") "0 3*'-"&6A6 961'. 5"096(*6+-%+28 9,"%-$ 1,. *'/6$2 #
)6<$6+2&" #%*+%*'&".

D'/6$' # )*6"0+6,:-2&" TCP-#69%$'&": 6$)*'+9' " )*"L& 1'--23 )6 #%$".
D%',"0'B". #6/#$+%--23 #%$%+23 )*6$696,6+ )*.&6 +-($*" I>.

F'*#"-A " #6#$'+,%-"% URL: "0+,%<%-"% )*6$696,', 36#$', )($", )'*'&%$*6+
0')*6#', .96*.. Q61"*6+'-"%/1%961"*6+'-"% #"&+6,6+ (%2C " $.1.). H)*67'%$
#/6*9( 0')*6#6+ " +',"1'B"; '1*%#6+.

1.2.3. E%7,%/+/'8 " 7%4:-"

4 #6#$'+ !HI> +361.$ #,%1(;7"% &61(,": 1. !%*+%*-'. <'#$: Digital Q.DataBase:
1"',%9$ PostgreSQL 2. !%*+%*-'. <'#$: Digital Q.DataBase: 1"',%9$ MS SQL 3.
!%*+%*-'. <'#$: Digital Q.DataBase: 1"',%9$ Oracle Database 4. S-#$*(&%-$
96&'-1-68 #$*69" 1,. +0'"&61%8#$+". # #%*+%*6& 5. N'#$%* )%*%-6#' I> 6.
N'#$%* #*'+-%-". I>

5'#$6.7"8 169(&%-$ #61%*="$ 6)"#'-"% *'/6$2 " *%',"0'B"" 6#-6+-6A6
?(-9B"6-',' #"#$%&2.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
J/7"% )6,6=%-".
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2. >%$'#6 '+A/"@+$2"A " ,5%J5#77/8A $5+4$'6

>,. ?(-9B"6-"*6+'-". F*61(9$' *%96&%-1(%$#. #,%1(;7'. 96-?"A(*'B".
$%3-"<%#9"3 " )*6A*'&&-23 #*%1#$+ )%*#6-',:-6A6 96&):;$%*' +
#66$+%$#$+"" # $'/,"B%8:

U'/,"B' 1. Q6-?"A(*'B". $%3-"<%#9"3 " )*6A*'&&-23 #*%1#$+ + 9,"%-$#968
<'#$"

N#5#2'+5"$'"2# O/#@+/"+

J)%*'B"6--'. #"#$%&' ALT Linux Server 10, Astra Linux Special Edition 1.7, Astra Linux
Special Edition 1.8, RedOS 7.3, RedOS 8.0.
J)B"6-',:-6: Ubuntu 20.04 LTS, Ubuntu 22.04 LTS, Ubuntu
24.04 LTS, Red Hat Enterprise Linux 7, Red Hat Enterprise Linux
8.

F*6B%##6* ! <'#$6$68 1 MMB " +2C%

R))'*'$-'. ),'$?6*&' Intel/AMD i586/x86_64

J)%*'$"+-'. )'&.$: J/O%& 6)%*'$"+-68 )'&.$" 512 N/'8$ " /6,:C%

>"#96+'. )61#"#$%&' J/O%& 16#$()-6A6 1"#96+6A6 )*6#$*'-#$+' 
1 M/'8$

>6)6,-"$%,:-2% (#$*68#$+' H#$*68#$+6 1,. <$%-". J>, 
H#$*68#$+' +0'"&61%8#$+". # )6,:06+'$%,%& Ð 9,'+"'$(*' "
&'-")(,.$6* $")' Ç&2C:È

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
!6#$'+ $%3-"<%#9"3 " )*6A*'&&-23 #*%1#$+
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3. P$'#/%62# " /#$'5%H2# >PM!

3.1. >%67+$'"78+ %,+5#9"%//8+ $"$'+78

>"#$*"/($"+2 (#%*+%*-28 " 9,"%-$#9"8) +2)(#9';$#. 1,. #,%1(;7"3 J!:

¥ ALT Linux Ð +%*#". 11

¥ Astra Linux Ð +%*#"" 1.7, 1.8

¥ DK> J! Ð +%*#". 7.3, 8

¥ Ubuntu Ð +%*#". 22, 24

3.2. C5+)%6#/"0 $"$'+78

3.2.1. ?"/"7#-;/8+ $"$'+7/8+ '5+)%6#/"0

35%9+$$%5

¥ N-6A6)6$6<-6#$:/.1*' CPU: &"-"&(& 2 .1*', ,(<C% Ñ 4+ .1%*.

¥ U'9$6+'. <'#$6$' )*6B%##6*': 6$ 2 MMB " +2C%.

(,+5#'"6/#0 ,#70'; (RAM)

¥ N"-"&(&: 8 MI RAM.

¥ J)$"&',:-6% 0-'<%-"%: 6$ 16 MI RAM " +2C%.

N5#/"-"*+ (HDD/SDD)

¥ >"#96+'. )61#"#$%&' 16,=-' )611%*="+'$: +2#69(; )*6"0+61"$%,:-6#$:
++61'-+2+61' (I/*).

¥ D%96&%-1(%&28 6/O%& 3*'-","7' 0'+"#"$ 6$ 6/O%&' 1'--23 " *'/6<"3
-'A*(069, -6 &"-"&',:-6 696,6 50Ð100 MI #+6/61-6A6 )*6#$*'-#$+'.

¥ >,. /6,:C"3 6/O%&6+ 1'--23 =%,'$%,:-6 "#)6,:06+'-"% SSD-1"#96+ ","
RAID-&'##"+6+ 1,. )6+2C%-". )*6"0+61"$%,:-6#$" 6)%*'B"8 <$%-".-
0')"#".

3.2.2. K+2%7+/4:+78+ $"$'+7/8+ '5+)%6#/"0

35%9+$$%5

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
H#$'-6+9' " -'#$*689' !HI>
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¥ Q6,"<%#$+6 .1%*: 8+ (=%,'$%,:-6 /6,:C%, 6#6/%--6 1,. &'#C$'/"*(%&23
*%C%-"8).

¥ U'9$6+'. <'#$6$' )*6B%##6*': 6$ 2,5 MMB " +2C%.

¥ M")%*)6$6<-6#$: (Hyper-Threading), )611%*=9' AVX-"-#$*(9B"8 "
$%3-6,6A"" +"*$(',"0'B"" (VT-x / AMD-V).

(,+5#'"6/#0 ,#70'; (RAM)

¥ N"-"&(&: 32 MI RAM.

¥ T%,'$%,:-6: 64 MI " +2C%, + 0'+"#"&6#$" 6$ *'0&%*' /'02 1'--23 "
#,6=-6#$" )*",6=%-"8.

N5#/"-"*+ (SSD/HDD)

¥ I2#$*'. 1"#96+'. )61#"#$%&' # +2#6968 )*6)(#9-68 #)6#6/-6#$:; IOPS
(6)%*'B"8 ++61'-+2+61' + #%9(-1(). D%96&%-1(%$#. NVMe "," /2#$*28 SSD.

¥ J/O%& 1"#9' 16,=%- #66$+%$#$+6+'$: *'0&%*( /'0 1'--23 ),;# 0')'# -'
/(1(7%% *'#C"*%-"% " 3*'-%-"% +*%&%--23 ?'8,6+ (,6A-?'8,2,
$*'-0'9B"6--2% =(*-',2, +*%&%--2% ?'8,2 #6*$"*6+9" " "-1%9#6+).

¥ S#)6,:06+'$: '))'*'$-2% RAID-96-?"A(*'B"" (*6+-. 10 "," )*6A*'&&-2%
'-',6A" 1,. (+%,"<%-". 6$9'06(#$68<"+6#$" " #96*6#$" 0')"#"/<$%-"..

3.3. 35%9+$$ :$'#/%62"

!HI> Digital Q.DataBase +2)(#9'%$#. + -%#96,:9"3 1"#$*"/($"+'3:

4'*"'-$ Pearl (1"',%9$ PostgreSQL) * #%*+%*-'. <'#$: !HI> # 1"',%9$6&
PostgreSQL (-'"&%-6+'-"% )'9%$' qdatabase-18-pearl..); * #%*+%*-'. <'#$: !HI> #
1"',%9$6& Microsoft SQL Server (-'"&%-6+'-"% )'9%$' qdatabase-18-marble..); *
#%*+%*-'. <'#$: !HI> # 1"',%9$6& Oracle Database (-'"&%-6+'-"% )'9%$'
qdatabase-18-onyx..); * 9,"%-$#9'. <'#$: !HI> (-'"&%-6+'-"% )'9%$'
qdatabaseclient-18..) - #61%*="$ "-$%*'9$"+-2% sql-#$*69" qclient, psql, N'#$%*
)%*%-6#' I> " N'#$%* #*'+-%-". I>.

F'9%$2 *%96&%-1(%$#. #$'+"$: -' *'0-2% &'C"-2 1,. "0/%='-". -%3+'$9"
*%#(*#6+ )*" 0')(#9% N'#$%*' )%*%-6#' I>.

F*%1+'*"$%,:-6 )%*%1 (#$'-6+968 -%6/361"&6 )*6+%*"$:, <$6 )6*$2 5432 (1,.
pearl), 1433, 5445 (marble), 1521, 5444 (onyx) -% 0'-.$2 -' #%*+%*%, -' 96$6*6&

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
H#$'-6+9' " -'#$*689' !HI>
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)*6"0+61"$#. (#$'-6+9'.

F*6+%*9' 6#(7%#$+,.%$#. # )6&67:; 96&'-12 (1,. +#%3 1"#$*"/($"+6+ J!
Linux):

sudo netstat -tulpn

K#," 9'968-,"/6 "0 (9'0'--23 )6*$6+ 0'-.$, +60-"9-($ 6C"/9" )*" (#$'-6+9%
!HI>.

4 #,(<'% -%+60&6=-6#$" 6#+6/61"$: 1'--2% )6*$2 Ð )6#,% -%(1'<-68
(#$'-6+9" -%6/361"&6 #&%-"$: "#)6,:0(%&2% )6*$2 !HI> + ?'8,%
postgresql.conf #66$+%$#$+(;7%A6 1"',%9$' ()61*6/-%% + *'01%,% ÇE'8,6+'.
#$*(9$(*'È) " )%*%0')(#$"$: +#% #%*+"#2 !HI> ()61*6/-%% + *'01%,% Ç!%*+"#2
Digital Q.DataBaseÈ)

3.3.1. P$'#/%62# 6 (> Astra Linux

V'A" (#$'-6+9" ((1',%-".) )'9%$6+:

1. F619,;<"$: #$'-1'*$-28 *%)60"$6*"8 )'9%$6+ $%9(7%8 J!.

2. P'A*(0"$: -%6/361"&(; +%*#"; deb-)'9%$' !HI> Digital Q.DataBase.

3. H#$'-6+"$: deb-)'9%$2 -%6/361"&23 1"',%9$6+ "0 #66$+%$#$+(;7"3 ?'8,6+
(9,"%-$#9"8 )'9%$ *%96&%-1(%$#. (#$'-'+,"+'$: -' 6$1%,:-(; &'C"-( 1,.
*'#)*%1%,%-". *%#(*#6+ &%=1( !HI> " N'#$%*6& )%*%-6#' I>):

sudo apt install ./qdatabase-18-pearl-18.2.26061101-astra1.8_x86_64.deb;
sudo apt install ./qdatabase-18-marble-18.2.26061101-astra1.8_x86_64.deb;
sudo apt install ./qdatabase-18-onyx-18.2.26061101-astra1.8_x86_64.deb;
sudo apt install ./qdatabaseclient-18-18.2.26061101-astra1.8_x86_64.deb;

3.1. >,. 1"',%9$' PostgreSQL -%6/361"&6 "-"B"',"0"*6+'$: 9,'#$%* 96&'-168:

sudo /opt/qdatabase-18/pearl/bin/pg_setting.sh

4. F*" -%6/361"&6#$" (1',%-". )'9%$6+ #%*+%*-68 " 9,"%-$#968 <'#$"
"#)6,:06+'$: #66$+%$#$+(;7"% 96&'-12:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
H#$'-6+9' " -'#$*689' !HI>
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sudo apt remove qdatabase-18-onyx
sudo apt remove qdatabase-18-marble
sudo apt remove qdatabase-18-pearl
sudo apt remove qdatabaseclient-18

3.3.2. P$'#/%62# 6 (> Ubuntu

V'A" (#$'-6+9" ((1',%-".) )'9%$6+:

1. F619,;<"$: #$'-1'*$-28 *%)60"$6*"8 )'9%$6+ $%9(7%8 J!.

2. P'A*(0"$: -%6/361"&(; +%*#"; deb-)'9%$' !HI> Digital Q.DataBase.

3. H#$'-6+"$: deb-)'9%$2 -%6/361"&23 1"',%9$6+ "0 #66$+%$#$+(;7"3 ?'8,6+
(9,"%-$#9"8 )'9%$ *%96&%-1(%$#. (#$'-'+,"+'$: -' 6$1%,:-(; &'C"-( 1,.
*'#)*%1%,%-". *%#(*#6+ &%=1( !HI> " N'#$%*6& )%*%-6#' I>):

sudo apt install ./qdatabase-18-pearl-18.2.26061101-ubuntu22.04_x86_64.deb;
sudo apt install ./qdatabase-18-marble-18.2.26061101-ubuntu22.04_x86_64.deb;
sudo apt install ./qdatabase-18-onyx-18.2.26061101-ubuntu22.04_x86_64.deb;
sudo apt install ./qdatabaseclient-18-18.2.26061101-ubuntu22.04_x86_64.deb;

3.1. >,. 1"',%9$' PostgreSQL -%6/361"&6 "-"B"',"0"*6+'$: 9,'#$%* 96&'-168:

sudo /opt/qdatabase-18/pearl/bin/pg_setting.sh

4. F*" -%6/361"&6#$" (1',%-". )'9%$6+ #%*+%*-68 " 9,"%-$#968 <'#$"
"#)6,:06+'$: #66$+%$#$+(;7"% 96&'-12:

sudo apt remove qdatabase-18-onyx
sudo apt remove qdatabase-18-marble
sudo apt remove qdatabase-18-pearl
sudo apt remove qdatabaseclient-18

3.3.3. P$'#/%62# 6 (> ALT Linux

V'A" (#$'-6+9" ((1',%-".) )'9%$6+:

1. F619,;<"$: #$'-1'*$-28 *%)60"$6*"8 )'9%$6+ $%9(7%8 J!.

2. P'A*(0"$: -%6/361"&(; +%*#"; rpm-)'9%$' !HI> Digital Q.DataBase.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
H#$'-6+9' " -'#$*689' !HI>

>"'#6?$ 20 | !$*'-"B'



3. H#$'-6+"$: rpm-)'9%$2 -%6/361"&23 1"',%9$6+ "0 #66$+%$#$+(;7"3
?'8,6+ (9,"%-$#9"8 )'9%$ *%96&%-1(%$#. (#$'-'+,"+'$: -' 6$1%,:-(;
&'C"-( 1,. *'#)*%1%,%-". *%#(*#6+ &%=1( !HI> " N'#$%*6& )%*%-6#' I>):

apt-get install ./qdatabase-18-pearl-18.2.26061101-alt11_x86_64.rpm;
apt-get install ./qdatabase-18-marble-18.2.26061101-alt11_x86_64.rpm;
apt-get install ./qdatabase-18-onyx-18.2.26061101-alt11_x86_64.rpm;
apt-get install ./qdatabaseclient-18-18.2.26061101-alt11_x86_64.rpm;

3.1. >,. 1"',%9$' PostgreSQL -%6/361"&6 "-"B"',"0"*6+'$: 9,'#$%* 96&'-168:

sudo /opt/qdatabase-18/pearl/bin/pg_setting.sh

F*" -%6/361"&6#$" (1',%-". )'9%$6+ #%*+%*-68 " 9,"%-$#968 <'#$"
"#)6,:06+'$: #66$+%$#$+(;7"% 96&'-12:

apt-get remove qdatabase-18-onyx
apt-get remove qdatabase-18-marble
apt-get remove qdatabase-18-pearl
apt-get remove qdatabaseclient-18

4-"&'-"%! Q'$',6A # /'0'&" 1'--23 + G$68 J! -% /(1%$ (1',%- -" )*"
(1',%-"", -" )*" )%*%(#$'-6+9% rpm-)'9%$'. K#," -%6/361"&' )6,-'.
)%*%(#$'-6+9', +2)6,-"$% (1',%-"% 9'$',6A' 1'--23 +*(<-(;.

3.3.4. P$'#/%62# 6 (> KQ! (>

V'A" (#$'-6+9" ((1',%-".) )'9%$6+:

1. F619,;<"$: #$'-1'*$-28 *%)60"$6*"8 )'9%$6+ $%9(7%8 J!.

2. P'A*(0"$: -%6/361"&(; +%*#"; rpm-)'9%$' !HI> Digital Q.DataBase.

3. H#$'-6+"$: rpm-)'9%$2 -%6/361"&23 1"',%9$6+ "0 #66$+%$#$+(;7"3
?'8,6+ (9,"%-$#9"8 )'9%$ *%96&%-1(%$#. (#$'-'+,"+'$: -' 6$1%,:-(;
&'C"-( 1,. *'#)*%1%,%-". *%#(*#6+ &%=1( !HI> " N'#$%*6& )%*%-6#' I>):

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
H#$'-6+9' " -'#$*689' !HI>
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sudo dnf install ./qdatabase-18-pearl-18.2.26061101-redos7.3_x86_64.rpm;
sudo dnf install ./qdatabase-18-marble-18.2.26061101-redos7.3_x86_64.rpm;
sudo dnf install ./qdatabase-18-onyx-18.2.26061101-redos7.3_x86_64.rpm;
sudo dnf install ./qdatabaseclient-18-18.2.26061101-redos7.3_x86_64.rpm;

3.1. >,. 1"',%9$' PostgreSQL -%6/361"&6 "-"B"',"0"*6+'$: 9,'#$%* 96&'-168:

sudo /opt/qdatabase-18/pearl/bin/pg_setting.sh

F*" -%6/361"&6#$" (1',%-". )'9%$6+ #%*+%*-68 " 9,"%-$#968 <'#$"
"#)6,:06+'$: #66$+%$#$+(;7"% 96&'-12:

sudo dnf remove qdatabase-18-onyx
sudo dnf remove qdatabase-18-marble
sudo dnf remove qdatabase-18-pearl
sudo dnf remove qdatabaseclient-18

4-"&'-"%! Q'$',6A # /'0'&" 1'--23 + G$68 J! -% /(1%$ (1',%- -" )*"
(1',%-"", -" )*" )%*%(#$'-6+9% rpm-)'9%$'. K#," -%6/361"&' )6,-'.
)%*%(#$'-6+9', +2)6,-"$% (1',%-"% 9'$',6A' 1'--23 +*(<-(;.

3.4. K+<:-;'#' :$'#/%62" >PM!

F6#,% (#)%C-68 (#$'-6+9" #%*+%* Digital Q.DataBase 0')(#9'%$#. " #$'-6+"$#.
16#$()%- -' )6*$'3:

Pearl * 5432 (1"',%9$ PostgreSQL, )*6$696, PGWire),

Marble * 1433 (1"',%9$ MS SQL, )*6$696, TDS), * 5445 (1"',%9$ PostgreSQL,
)*6$696, PGWire),

Onyx * 1521 (1"',%9$ Oracle Database, )*6$696, PGWire). * 5444 (1"',%9$
PostgreSQL, )*6$696, PGWire),

R/"7#/"+!  >'--2% )6*$2 -% /(1($ 16#$()-2, %#," )619,;<%-"% 9 !HI>
)*6"#361"$ "0+-%! >,. (1',%--6A6 (-% ,69',:-6A6) +0'"&61%8#$+". ,;/6A6
)*",6=%-". # !HI> $*%/(%$#. 16)6,-"$: #)"#69 *'0*%C%--23 IP + ?'8,%
pg_hba.conf #66$+%$#$+(;7%A6 &61(,.. F61*6/-%% 6/ G$6& ?'8,% <"$'8$% 1',%% +
#,%1(;7%& )61*'01%,% "E'8,6+'. #$*(9$(*'".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
H#$'-6+9' " -'#$*689' !HI>

>"'#6?$ 22 | !$*'-"B'



4#% "#)6,-.%&2% &61(," 1,. 9'=16A6 +'*"'-$' *'0&%7%-2 + #66$+%$#$+(;7"3
)619'$',6A'3:

/opt/qdatabase-18/pearl /opt/qdatabase-18/marble /opt/qdatabase-18/onyx

I'02 1'--23 *'0&%7%-2 + )619'$',6A'3:

/var/lib/qdatabase-18/data/pearl /var/lib/qdatabase-18/data/marble /var/lib/qdatabase-
18/data/onyx

@6A" *'/6$2 !HI> *'0&%7%-2 + )619'$',6A'3:

/var/log/qdatabase-18/pearl /var/log/qdatabase-18/marble /var/log/qdatabase-18/onyx

Q,"%-$#9"8 1"#$*"/($"+ #601'%$ .*,29" (N'#$%* )%*%-6#' I>, 169(&%-$'B". "
"-$%*'9$"+-28 SQL + *'01%,% "D'0*'/6$9'") 1,. +%*#"8 J! # GUI. S#)6,-.%&2%
?'8,2 " 169(&%-$'B". *'0&%7%-2 + 9'$',6A%:

/opt/qdb

4 ?6-% -'<"-';$ *'/6$( #%*+"#2: qdatabase-18, qdatabase-18-marble, qdatabase-
18-onyx, qdbparse. F6 (&6,<'-"; #601';$#. I>:

¥ postgres (1,. 1"',%9$' PostgreSQL) - #()%*)6,:06+'$%,: "postgres" # )'*6,%&
"postgres";

¥ qdb (1,. 1"',%9$' MS SQL) - #()%*)6,:06+'$%,: "qdbadmin" # )'*6,%&
"qdbadmin";

¥ qdbora (1,. 1"',%9$' Oracle Database) - #()%*)6,:06+'$%,: "SYSDBA" #
)'*6,%& "SYSDBA".

3.5. B#H-%6#0 $'5:2':5#

3.5.1. S$,%-/0+78+ &#H-8

R9$(',:-6 1,. +#%3 J!*

4#% "#)6,-.%&2% &61(," 1,. 9'=16A6 +'*"'-$' *'0&%7%-2 + #66$+%$#$+(;7"3
)619'$',6A'3:

/opt/qdatabase-18/pearl /opt/qdatabase-18/marble /opt/qdatabase-18/onyx

4 1'--6& 9'$',6A% *'#)6,6=%-2 ?'8,2, ()*67';7"% *'/6$( # 1"',%9$6&

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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PostgreSQL:

1. postgres : J#-6+-68 #%*+%*-28 )*6B%## I>. J- 6$+%<'%$ 0' 6/*'/6$9(
0')*6#6+ " ()*'+,%-"% /'068 1'--23.

2. pg_ctl : H$","$' 1,. ()*'+,%-". #%*+%*6& I>. F60+6,.%$ 0')(#9'$:,
6#$'-'+,"+'$: " )%*%0')(#9'$: #%*+%*.

3. initdb : H$","$' 1,. "-"B"',"0'B"" -6+68 /'02 1'--23. !601'%$ 9,'#$%* /'0
1'--23 " -'#$*'"+'%$ %A6.

4. createdb : H$","$' 1,. #601'-". -6+68 /'02 1'--23 + 9,'#$%*%.

5. createuser : H$","$' 1,. #601'-". -6+6A6 )6,:06+'$%,. (*6,").

6. dropdb : H$","$' 1,. (1',%-". /'02 1'--23 "0 9,'#$%*'.

7. dropuser : H$","$' 1,. (1',%-". )6,:06+'$%,. (*6,").

8. pg_dump : H$","$' 1,. #601'-". *%0%*+-68 96)"" /'02 1'--23.

9. pg_restore : H$","$' 1,. +6##$'-6+,%-". /'02 1'--23 "0 *%0%*+-68 96)"",
#601'--68 # )6&67:; pg_dump.

10. pg_basebackup : H$","$' 1,. #601'-". )6,-68 *%0%*+-68 96)"" 9,'#$%*'.

3.5.2. E#'#-%J )#<8 4#//8A

4#% /'02 1'--23 *'0&%7%-2 + 9'$',6A% data #66$+%$#$+(;7%A6 &61(,.,
-')*"&%*:

/var/lib/qdatabase-18/pearl/data

>'--28 9'$',6A #61%*="$ 96-?"A(*'B"6--2% ?'8,2. !*%1" -"3 )*"#($#$+(;$
1+' +'=-23 ?'8,':

1. postgresql.conf

2. pg_hba.conf

D'##&6$*"& "3 -'0-'<%-"%.

B#H- postgresql.conf

W$6 A,'+-28 ?'8, 96-?"A(*'B"" I>, G&(,"*(;7%8 PostgreSQL, #61%*='7"8
A,6/',:-2% -'#$*689", +,".;7"% -' *'/6$( +#%8 #"#$%&2 /'0 1'--23. P1%#:
6)*%1%,.;$#. 9,;<%+2% )'*'&%$*2 )*6"0+61"$%,:-6#$", )'&.$",
=(*-',"*6+'-"., *%),"9'B"" " 1*(A"% '#)%9$2 ?(-9B"6-"*6+'-". I>,

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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G&(,"*(;7%8 PostgreSQL.

!$*(9$(*' ?'8,'

E'8, 6*A'-"06+'- + +"1% #%9B"8, 9'=1'. "0 96$6*23 63+'$2+'%$ 6)*%1%,L--(;
A*())( )'*'&%$*6+:

¥ J/7"% -'#$*689"

¥ F'*'&%$*2 ?'8,6+68 #"#$%&2

¥ T(*-',"*6+'-"%

¥ F*6"0+61"$%,:-6#$: " )'&.$:

¥ D%),"9'B". " #"-3*6-"0'B".

¥ I%06)'#-6#$: " 96-$*6,: 16#$()'

F'*'&%$*2

5"=% )*"+%1%-2 -'"/6,%% 0-'<"&2% )'*'&%$*2 " "3 -'0-'<%-"%:

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

1. listen_addresses : R1*%#', -' 96$6*23 I>, G&(,"*(;7'. PostgreSQL,
)*"-"&'%$ )619,;<%-".. P-'<%-"% )6 (&6,<'-"; Ñ localhost. >,. +-%C-"3
)619,;<%-"8 (9'="$% ' ' "-" 2%/25+'/8H IP-#45+$. listen_addresses = ' '

2. port : F6*$ 1,. +0'"&61%8#$+". # !HI> -' 1"',%9$% PostgreSQL. !$'-1'*$-6%
0-'<%-"% Ñ 5445. port = 5445

3. qdatabasepg_tds.port : F6*$ 1,. +0'"&61%8#$+". # !HI> -' 1"',%9$% MS SQL.
!$'-1'*$-6% 0-'<%-"% Ñ 1433. qdatabasepg_tds.port = 1433

4. oport : F6*$ 1,. +0'"&61%8#$+". # !HI> -' 1"',%9$% Oracle Database.
!$'-1'*$-6% 0-'<%-"% Ñ 1521. oport=1521

5. smtp_host_port : X6#$ " )6*$ 1,. +0'"&61%8#$+". !HI> c SMTP-#%*+%*6&
(1"',%9$ Oracle Database, )'9%$ UTL_MAIL). !$'-1'*$-6% 0-'<%-"% Ñ
127.0.0.1:2525. smtp_host_port='127.0.0.1:2525'

6. max_connections : N'9#"&',:-6% 96,"<%#$+6 61-6+*%&%--23 )619,;<%-"8
9 /'0% 1'--23. H#$'-6+9' 0-'<%-". /6,:C% 100 *%96&%-1(%$#. $6,:96 1,.
/6,:C"3 -'A*(069. max_connections = 100

.'*'/%)*0 1*+$23+4$)%56&+()$ $ 1'/7)$

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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¥ shared_buffers : D'0&%* 6/7%8 /(?%*-68 6/,'#$" 1,. 3*'-%-". /,696+
1'--23. Y%& /6,:C% 6/OL& 6)%*'$"+-68 )'&.$", $%& /6,:C% &6=-6
(#$'-6+"$:. shared_buffers = 1GB

¥ effective_cache_size : F*%1)6,'A'%&28 *'0&%* 16#$()-68 6)%*'B"6--68
#"#$%&% 9%C' 1"#9'. H#$'-'+,"+'8$% 696,6 )6,6+"-2 6/OL&' ?"0"<%#968
RAM. effective_cache_size = 4GB

¥ work_mem : Q6,"<%#$+6 )'&.$", +21%,.%&6% 1,. #6*$"*6+69 " +*%&%--23
$'/,"B. D%96&%-1(%$#. (+%,"<"+'$: 1,. #,6=-23 0')*6#6+. work_mem =
64MB

¥ maintenance_work_mem : J/OL& )'&.$", *%0%*+"*(%&28 1,.
'1&"-"#$*'$"+-23 0'1'< +*61% VACUUM " CREATE INDEX.
maintenance_work_mem = 512MB

89*&'5$*+3'&$%

¥ log_destination : Q(1' 0')"#2+'$: =(*-', 6C"/69 (stderr, csvlog, syslog " 1*.).
log_destination = 'csvlog'

¥ logging_collector : 49,;<'%$ #/6* =(*-',6+ + ?'8,2. logging_collector = on

¥ log_filename : V'/,6- "&%-" ?'8,6+ =(*-','. log_filename = 'postgresql-%Y-
%m-%d_%H%M%S.log'

:%15$-';$7 $ 3+(()'&+35%&$%

¥ wal_level : H*6+%-: 0')"#" WAL (Write-Ahead Log). S#)6,:0(%$#. 1,.
+6##$'-6+,%-". " *%),"9'B"". wal_level = replica

¥ archive_mode : D%="& '*3"+'B"" $*'-0'9B"6--6A6 =(*-',' 1,. A6*.<%A6
*%0%*+"*6+'-".. archive_mode = on

¥ archive_command : Q6&'-1', +2)6,-.%&'. 1,. '*3"+' WAL-?'8,6+.
archive_command = 'cp %p /path/to/wal_archive/%f'

35"7+/+/"+ "<7+/+/"H

S0&%-L--2% )'*'&%$*2 +#$()';$ + #",( )6#,% )%*%0'A*(09" 6#-6+-6A6 #%*+"#'
!HI> 61-68 "0 96&'-1:

sudo systemctl restart qdatabase-18
sudo systemctl restart qdatabase-18-marble
sudo systemctl restart qdatabase-18-onyx
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S," # )6&67:; SQL-96&'-12:

SELECT pg_reload_conf();

5%96$6*2% )'*'&%$*2 $*%/(;$ )6,-68 )%*%0'A*(09" #,(=/2, <$6 (9'02+'%$#.
96&&%-$'*"%& *.16& # )'*'&%$*6& + ?'8,% 96-?"A(*'B"".

B#H- pg_hba.conf

W$6 A,'+-28 ?'8, 96-?"A(*'B"" pg_hba.conf "#)6,:0(%$#. + !HI> 1,.
6)*%1%,%-". )*'+", '($%-$"?"9'B"" 9,"%-$6+. W$" )*'+",' 0'1';$, 9'9"&
)6,:06+'$%,.& *'0*%C%-6 )619,;<'$:#. 9 /'0% 1'--23, 6$9(1' 6-" &6A($
)619,;<'$:#. " 9'968 &%$61 '($%-$"?"9'B"" "#)6,:06+'$:. E6*&'$ ?'8,':

TYPE DATABASE USER ADDRESS METHOD

local all qdbadmin trust

local all SYSDBA trust

local all all md5

host all qdbadmin 127.0.0.1/32 trust

host all SYSDBA 127.0.0.1/32 trust

host all all 127.0.0.1/32 md5

Q'=1'. #$*69' ?'8,' #66$+%$#$+(%$ 61-6&( )*'+",( '($%-$"?"9'B"".

!1$('&$% 1+5%,:

¥ Type  Ñ 6)*%1%,.%$ $") )619,;<%-".:

¥ local : ,69',:-2% )619,;<%-". <%*%0 Unix #69%$2.

¥ host : TCP/IP )619,;<%-". # C"?*6+'-"%& "," /%0.

¥ hostssl : $*%/(%$ SSL-C"?*6+'-". 1,. )619,;<%-"..

¥ hostnossl : 0')*%7'%$ "#)6,:06+'-"% SSL-C"?*6+'-"..

¥ Database  Ñ /'0' 1'--23, 9 96$6*68 )*"&%-.%$#. )*'+",6. N6=-6 (9'02+'$:
96-9*%$-2% "&%-' /'0 1'--23, A*())2 /'0 1'--23 (6/60-'<';$#.
0+L016<968 *) "," #,6+6 all 1,. +#%3 /'0 1'--23.

¥ User  Ñ )6,:06+'$%,:, 9 96$6*6&( )*"&%-.%$#. 1'--6% )*'+",6. R-',6A"<-6
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)*%121(7%&( )6,;, 16)(#$"&2 "-1"+"1(',:-2% "&%-' )6,:06+'$%,%8,
A*())2 )6,:06+'$%,%8 (#6 0+L016<9'&") "," all 1,. +#%3 )6,:06+'$%,%8.

¥ Address  Ñ '1*%# 96&):;$%*' "," 1"')'06- IP-'1*%#6+, 96$6*2& *'0*%C%-
16#$(). N6=%$ 0'1'+'$:#. + ?6*&'$% CIDR (-')*"&%*, 192.168.1.0/24), IPv6-
'1*%# "," 6$1%,:-6% 0-'<%-"% 1,. 96-9*%$-6A6 IP-'1*%#'.

¥ Method  Ñ #)6#6/ '($%-$"?"9'B"":

¥ trust : )6,-6% 16+%*"% /%0 )*6+%*9" )'*6,..

¥ md5 : )*6+%*9' MD5-3GC' )'*6,..

¥ password : )*6+%*9' 6$9*2$6A6 $%9#$' )'*6,..

¥ scram-sha-256 : #6+*%&%--28 &%$61 '($%-$"?"9'B"" # /%06)'#-2&
',A6*"$&6& SHA-256. F*"&%<'-"%: 1'--28 #)6#6/ -%16#$()%- )*" *'/6$%
<%*%0 )*6$696, TDS.

¥ ident : "1%-$"?"9'B". )6,:06+'$%,. )6 #"#$%&% J!.

¥ ldap : '($%-$"?"9'B". <%*%0 LDAP-#%*+%*.

¥ cert : '($%-$"?"9'B". #%*$"?"9'$6&.

¥ Options  Ñ -%6/.0'$%,:-2% )'*'&%$*2, $'9"% 9'9 #*69 ="0-" #%'-#' ","
"-?6*&'B". 6 LDAP-#%*+%*%.

.*$/%*0 2'1$(%, 3 <',5% pg_hba.conf:

1. D'0*%C"$: ,69',:-6&( )6,:06+'$%,; qdbadmin )619,;<%-"% 96 +#%& /'0'&
1'--23 /%0 )'*6,.

local all qdbadmin trust

2. @;/2% )6,:06+'$%," # IP 192.168.1.* &6A($ )619,;<'$:#. 9 /'0% 1'--23 mydb
"#)6,:0(. md5-'($%-$"?"9'B";

host mydb all 192.168.1.0/24 md5

3. U6,:96 )6,:06+'$%,: admin &6=%$ )619,;<'$:#. 9 /'0% datasecure #
0'C"?*6+'--2& 9'-',6& " &%$616& scram-sha-256
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host mydb all 192
hostssl datasecure admin 172.16.0.0/16 scram-sha-256

4. 4#% )6,:06+'$%," &6A($ )619,;<'$:#. 9 ,;/2& /'0'& 1'--23 /%0
C"?*6+'-"., "#)6,:0(. #$'-1'*$-28 )'*6,:

host mydb all 192
host all all 0.0.0.0/0 password

.+*74+- 1*$/%&%&$7 1*'3$5:

F*'+",' )*"&%-.;$#. )6#,%16+'$%,:-6 #+%*3( +-"0. F%*+6% )61361.7%%
)*'+",6 1,. $%9(7%A6 )619,;<%-". #<"$'%$#. )*"&%-L--2&. F6G$6&( +'=-6
*'#)6,'A'$: /6,%% #$*6A"% 6A*'-"<%-". +2C% &%-%% #$*6A"3.

=2/%&%&$% &'()*+%-:

F6#,% "0&%-%-". ?'8,' pg_hba.conf -%6/361"&6 )%*%0'A*(0"$: 96-?"A(*'B";
I>, G&(,"*(;7%8 PostgreSQL, 61-68 "0 96&'-1:

sudo systemctl reload qdatabase-18
sudo systemctl reload qdatabase-18-marble
sudo systemctl reload qdatabase-18-onyx

"," +*(<-(; <%*%0 SQL-96&'-1(:

SELECT pg_reload_conf();

3.5.3. E#'#-%J 2-"+/'$2%H @#$'"

Q,"%-$#9'. <'#$: )6 (&6,<'-"; *'0&%7'%$#. + 9'$',6A%: /opt/qdb

4 1'--6& 9'$',6A% *'#)6,6=%-2 #,%1(;7"% ?'8,2:

1. S#)6,-.%&2% ?'8,2:

Z mssql_migrator (0')(#9 &"A*'$6*' I> MS SQL);

Z oracle_migrator (0')(#9 &"A*'$6*' I> Oracle);

Z pg_migrator (0')(#9 &"A*'$6*' I> Postgres);
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Z db_migrator_ctl (0')(#9 &"A*'$6*' 1,. -%#96,:9"3 #3%&)

Z db_migrator_gui (0')(#9 A*'?"<%#96A6 "-$%*?%8#' &"A*'$6*' I>);

Z qsqlc.sh (0')(#9 $%*&"-',:-6A6 9,"%-$' qsql);

Z pg_dump (($","$' 1,. *'/6$2 &"A*'$6*' "0 PostgreSQL).

2. V'/,6-2 ?'8,6+ 96-?"A(*'B"" N'#$%*' )%*%-6#' I>:

Z cs_template.yaml (C'/,6- 96-?"A(*'B"" )6,:06+'$%,:#968 &"A*'B"");

Z mssql_template.yaml (C'/,6- 96-?"A(*'B"" 1,. )619,;<%-". 9 MS SQL
Server " 6#(7%#$+,%-". &"A*'B". + Digital Q.DataBase);

Z oracle_template.yaml (C'/,6- 96-?"A(*'B"" 1,. )619,;<%-". 9 Oracle
Database " 6#(7%#$+,%-". &"A*'B". + Digital Q.DataBase);

Z postgres_template.yaml (C'/,6- 96-?"A(*'B"" 1,. )619,;<%-". 9
PostgreSQL " 6#(7%#$+,%-". &"A*'B". + Digital Q.DataBase);

Z qdb_ms_template.yaml (C'/,6- 96-?"A(*'B"" 1,. )619,;<%-". 9 Digital
Q.DataBase )*" &"A*'B"" MS SQL Server);

Z qdb_ora_template.yaml (C'/,6- 96-?"A(*'B"" 1,. )619,;<%-". 9 Digital
Q.DataBase )*" &"A*'B"" Oracle Database);

Z qdb_pg_template.yaml (C'/,6- 96-?"A(*'B"" 1,. )619,;<%-". 9 Digital
Q.DataBase )*" &"A*'B"" PostgreSQL);

3.6. >+56"$8 Digital Q.DataBase

3.6.1. >+56"$8 qdatabase-18, qdatabase-18-marble, qdatabase-18-
onyx

qdatabase-18, qdatabase-18-marble, qdatabase-18-onyx Ð G$6 #%*+"#2 !HI> 3
1"',%9$6+, 6/%#)%<"+';7"% *'/6$6#)6#6/-6#$: %L ?(-9B"6-',:-23
+60&6=-6#$%8 + 9'=16& "0 1"',%9$6+.

[1*6 !HI> )*%1#$'+,.%$ #6/68 B%-$*',:-28 96&)6-%-$, 6/%#)%<"+';7"8
+2)6,-%-"% 6#-6+-23 ?(-9B"8 6/*'/6$9" 1'--23 " ()*'+,%-"% "&". J-6
6$+%<'%$ 0' 6/*'/6$9( 0')*6#6+ )6,:06+'$%,%8, 6/%#)%<%-"% B%,6#$-6#$"
1'--23, 6)$"&"0'B"; )*6"0+61"$%,:-6#$" " )611%*=9( )'*',,%,:-68 *'/6$2
&-6=%#$+' 9,"%-$6+ 61-6+*%&%--6.
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3.6.2. >+56"$ qdbparse

qdbparse Ñ G$6 +#)6&6A'$%,:-28 #%*+"#, )*%1-'0-'<%--28 1,. *'#C"*%-".
+60&6=-6#$%8 1"',%9$' Oracle Database.
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4. P$'#/%62# " /#$'5%H2# patroni

Patroni Ñ "-#$*(&%-$ 1,. ()*'+,%-". 9,'#$%*'&" PostgreSQL, 6/%#)%<"+';7"8
+2#69(; 16#$()-6#$: (HA). J- )60+6,.%$ '+$6&'$"0"*6+'$: )%*%9,;<%-"%
(failover) &%=1( 6#-6+-2& " *%0%*+-2&" (0,'&" /'02 1'--23.

1. H#$'-6+9' #%*+"#' patroni )*6"0+61"$#. )6#,% $6A6, 9'9 (#$'-6+,%-' !HI>
Q.DataBase, (#$'-6+,%- " 0')(7%- #%*+"# ETCD.

J#$'-6+"$: #%*+"# Q.DataBase:

systemctl stop qdatabase-18

2. F%*%8$" + 9'$',6A /opt/patroni

cd /opt/patroni

3. P')(#$"$: (#$'-6+9( 96&'-168

sudo ./patroni_install.sh

4. J$*%1'9$"*6+'$: ?'8, /etc/patroni.yml  16/'+"+ + -%A6 -%6/361"&2%
)'*'&%$*2.

35"7+5 &#H-# patroni.yml

scope: dtrack-clust
name: dtrack-n1
namespace: /service/
restapi:
Ê listen: 0.0.0.0:8008
Ê connect_address: dtrack-n1:8008
etcd:
Ê hosts: dtrack-ha:2379,dtrack-n1:2379,dtrack-n2:2379
bootstrap:
method: initdb
dcs:
Ê ttl: 30
Ê loop_wait: 10
Ê retry_timeout: 10
Ê maximum_lag_on_failover: 1048576
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Ê master_start_timeout: 300
Ê synchronous_mode: false
Ê synchronous_mode_strict: false
Ê synchronous_node_count: 1
Ê postgresql:
Ê   use_pg_rewind: true
Ê   use_slots: true
Ê   parameters:
Ê     max_connections: 5000
Ê     superuser_reserved_connections: 5
Ê     password_encryption: md5
Ê     max_locks_per_transaction: 10000
Ê     max_prepared_transactions: 0
Ê     huge_pages: try
Ê     shared_buffers: 8000MB
Ê     work_mem: 16MB
Ê     maintenance_work_mem: 256MB
Ê     effective_cache_size: 16GB
Ê     checkpoint_timeout: 60min
Ê     checkpoint_completion_target: 0.9
Ê     min_wal_size: 80MB
Ê     max_wal_size: 4GB
Ê     wal_buffers: 32MB
Ê     default_statistics_target: 100
Ê     seq_page_cost: 1
Ê     random_page_cost: 3.0
Ê     effective_io_concurrency: 3
Ê     synchronous_commit: on
Ê     autovacuum: on
Ê     autovacuum_max_workers: 5
Ê     autovacuum_vacuum_scale_factor: 0.2
Ê     autovacuum_analyze_scale_factor: 0.1
Ê     autovacuum_vacuum_cost_limit: -1
Ê     autovacuum_vacuum_cost_delay: 2
Ê     autovacuum_naptime: 1m
Ê     max_files_per_process: 1000
Ê     archive_mode: on
Ê     archive_timeout: 1800s
Ê     archive_command: cd .
Ê     wal_level: replica
Ê     wal_keep_size: 2GB
Ê     max_wal_senders: 10
Ê     max_replication_slots: 10
Ê     hot_standby: on
Ê     wal_log_hints: on
Ê     wal_compression: on
Ê     shared_preload_libraries: pg_stat_statements
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Ê     pg_stat_statements.max: 10000
Ê     pg_stat_statements.track: all
Ê     pg_stat_statements.track_utility: on
Ê     pg_stat_statements.save: true
Ê     auto_explain.log_min_duration: 10s
Ê     auto_explain.log_analyze: true
Ê     auto_explain.log_buffers: true
Ê     auto_explain.log_timing: false
Ê     auto_explain.log_triggers: true
Ê     auto_explain.log_verbose: true
Ê     auto_explain.log_nested_statements: true
Ê     track_io_timing: on
Ê     log_lock_waits: on
Ê     log_temp_files: -1
Ê     track_activities: on
Ê     track_counts: on
Ê     track_functions: all
Ê     log_checkpoints: on
Ê     logging_collector: on
Ê     log_truncate_on_rotation: on
Ê     log_rotation_age: 1d
Ê     log_rotation_size: 0
Ê     log_line_prefix: '%t [%p-%l] %r %q%u@%d '
Ê     log_filename: 'postgresql-%a.log'
Ê     log_directory: /data/postgres/pgdata/log/
Ê     hot_standby_feedback: on
Ê     max_standby_streaming_delay: 30s
Ê     wal_receiver_status_interval: 10s
Ê     idle_in_transaction_session_timeout: 5min
Ê     jit: off
initdb:  # List options to be passed on to initdb
Ê - encoding: UTF8
Ê - locale: en_US.UTF-8
Ê - data-checksums
pg_hba:  # Add following lines to pg_hba.conf after running 'initdb'
Ê - host replication postgres ::1/128 md5
Ê - host replication postgres 127.0.0.1/8 md5
Ê - host replication postgres 10.20.110.59/32 trust  # dtrack-n1
Ê - host replication postgres 10.20.110.60/32 trust  # dtrack-n2
Ê - host all all 0.0.0.0/0 md5
postgresql:
listen: 0.0.0.0:5432
connect_address: dtrack-n1:5432
use_unix_socket: true
data_dir: /data/postgres/pgdata/
bin_dir: /opt/qdatabase-18/bin/
config_dir: /data/postgres/pgdata/
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pgpass: /data/postgres/.pgpass_patroni
authentication:
Ê replication:
Ê   username: postgres
Ê   password: postgres
Ê superuser:
Ê   username: postgres
Ê   password: postgres
parameters:
Ê unix_socket_directories: /tmp/
remove_data_directory_on_rewind_failure: false
remove_data_directory_on_diverged_timelines: false
create_replica_methods:
Ê - basebackup
basebackup:
Ê max-rate: '100M'
Ê checkpoint: 'fast'
watchdog:
mode: off  # Allowed values: off, automatic, required
device: /dev/watchdog
safety_margin: 5
tags:
nofailover: false
noloadbalance: false
clonefrom: false
nosync: false

5. J$*%1'9$"*6+'$: ?'8, # -'#$*689'&" )619,;<%-"8 /var/lib/qdatabase-
18/data/pg_hba.conf , )*" G$6& -%6/361"&6 )*%1(#&6$*%$: 16#$()-6#$:
)619,;<%-". -' 1*(A"% -612.

35"7+5 &#H-# pg_hba.conf
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# TYPE  DATABASE        USER            ADDRESS                 METHOD
# "local" is for Unix domain socket connections only
local   all             all                                     md5
# IPv4 local connections:
host    all             all             127.0.0.1/32            md5
host    all             all             0.0.0.0/0               md5
# IPv6 local connections:
host    all             all             ::1/128                 md5
host    all             all             ::0/0                   md5
# Allow replication connections from localhost, by a user with the
# replication privilege.
local   replication     all                                     md5
host    replication     all             127.0.0.1/32            md5
host    replication     all             0.0.0.0/0               md5
host    replication     all             ::1/128                 md5
host    replication     all             ::0/0                   md5

6. P')(#$"$: #%*+"# patroni -' )%*+68 -61%.

systemctl start patroni

7. F*6+%*"$:, <$6 #%*+"# 0')(7%-.

systemctl status patroni

8. F*6+%*"$:, <$6 -61' 0')(7%-'.

patronictl -c /etc/patroni.yml list

9. P')(#$"$: #%*+"# patroni  -' +$6*68 -61%.

5(=-6 (<%#$:, <$6 +$6*'. -61' /(1%$ #"-3*6-"0"*6+'-' <%*%0 pg_basebackup,
)6G$6&( (9'0'--28 + data_dir  9'$',6A 16,=%- /2$: )(#$2&.

systemctl start patroni

10. F*6+%*"$:, <$6 #%*+"# 0')(7%-.

systemctl status patroni
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11. F*6+%*"$:, <$6 -61' 0')(7%-'.

patronictl -c /etc/patroni.yml list

12. >,. )%*%9,;<%-". &%=1( #%*+%*'&" *%),"9'B"" "#)6,:0(%$#. #,%1(;7'.
96&'-1':

patronictl -c /etc/patroni.yml switchover
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5. (,5+4+-+/"+ 6+5$"" Q.DataBase

4 Q.DataBase #(7%#$+(;$ 1+% ?(-9B"" 1,. +2+61' $%9(7%8 +%*#"" )*61(9$'.

B:/29"0 version

E(-9B". version() )6,-6#$:; )6+$6*.%$ )6+%1%-"% 6*"A"-',:-68 ?(-9B"" "0
PostgreSQL " #61%*="$ )61*6/-(; "-?6*&'B"; 6 +%*#"" PostgreSQL, +9,;<'.
-6&%* +%*#"" " 16)6,-"$%,:-2% 1%$'," 6 #/6*9%.

F*"&%* "#)6,:06+'-".:

postgres=# SELECT version();
version
--------------------------------------------------------------------------------------
-----------------
PostgreSQL 18 on x86_64-pc-linux-gnu, compiled by gcc (Ubuntu 12.3.0-1ubuntu1~22.04)
12.3.0, 64-bit
(1 row)

B:/29"0 qdb_version

E(-9B". qdb_version() +2+61"$ -'"&%-6+'-"% " +%*#"; )*61(9$', ' $'9=%
-6&%* #/6*9", "-?6*&'B"; 6 ,"B%-0"" " 16)6,-"$%,:-2% 1%$'," 6 #/6*9%.

F*"&%* "#)6,:06+'-".:

postgres=# SELECT qdb_version();
qdb_version
--------------------------------------------------------------------------------------
---------------
Q.DataBase 18 build: 20250813 on x86_64-pc-linux-gnu, compiled by gcc (Ubuntu 12.3.0-
1ubuntu1~22.04) 12.3.0, 64-bit,
!"#$"%&' ()*+,-: QDATABASE, ./)0 )0)%1"%&- ,&2'%#&&: 2030-12-31 03:00:00, 3),&1'45$)
*)45+6%78 -*'/: 8
(1 row)
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6. I"9+/<"0

Q.DataBase "&%%$ ,"B%-0"6--(; 0'7"$(, #66$+%$#$+(;7(; #$'-1'*$'&
)*61(9$6+ 96&)'-"". >,. )6,(<%-". ,"B%-0"" #601'%$#. 0')*6# + #,(=/( CTL
"," <%*%0 '99'(-$-&%-%1=%*', 96$6*'. -')*'+,.%$ xml-?'8, # (9'0'-"%& #*69'
696-<'-". ,"B%-0"", )*61(9$' (&61(,.), (-"9',:-68 )61)"#" " 1*(A"3
)'*'&%$*6+.

6.1. 35+4:,5+.4+/"0 %) %2%/@#/"" $5%2#
-"9+/<"5%6#/"0

4 /,69% ,"B%-0"*6+'-". )*%1(#&6$*%-' #"#$%&' )*%1()*%=1%-". 696-<'-".
#*69' ,"B%-0"*6+'-".:

1. J96-<'-"% #*69' ,"B%-0"*6+'-". 0' 30 1-%8. 
F*" 6/-'*(=%-"" 696-<'-". ,"B%-0"" 0' 30 1-%8, /,696& ,"B%-0"*6+'-".
+21'%$#. )*%1()*%=1%-"% 1 *'0 + 1%-: + ,6A !HI> ()6
(&6,<'-";\Ñ\ /var/log/qdatabase-18/pgdata-..log ) #6 #,%1(;7"& #66/7%-"%&:

License will expire in %ld days.
Contact your supplier for updates.

A1% %ld - 96,"<%#$+6 1-%8 16 696-<'-". ,"B%-0""

!66/7%-"% &6=%$ /2$: -' *(##96& .029% )*" (#$'-6+9% !HI> # )611%*=968
*(##96A6 .029':

./)0 *'945$&- ,&2'%#&& &45'0"'5 1'/'# %ld *%'9.

.$-:&5'4; 4 6)45"$<&0)( *,- )=%)$,'%&-.

2. J96-<'-"% #*69' ,"B%-0"*6+'-". )*6#*6<%-6. 
F*" 6/-'*(=%-"" )*6#*6<%--68 ,"B%-0"" ?(-9B"6-', !HI> )*616,='%$
?(-9B"6-"*6+'$: C$'$-6, -6 /,69 ,"B%-0"*6+'-". 9'=12% 5 &"-($ /(1%$
+21'+'$: )*%1()*%=1%-"% + ,6A !HI> ()6 (&6,<'-";\Ñ\ /var/log/qdatabase-
18/pgdata-..log ) #6 #,%1(;7"& #66/7%-"%&:

License has expired. Contact your supplier for updates.
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!66/7%-"% &6=%$ /2$: -' *(##96& .029% )*" (#$'-6+9% !HI> # )611%*=968
*(##96A6 .029':

./)0 *'945$&- ,&2'%#&& &45'0.

.$-:&5'4; 4 6)45"$<&0)( *,- )=%)$,'%&-.

6.2. ()/%6-+/"+ &#H-# -"9+/<""

>,. 6/-6+,%-". ?'8,' ,"B%-0"" -%6/361"&6:

1. !96)"*6+'$: -6+28 ?'8, ,"B%-0"" # 0'&%-68 + 9'$',6A /var/lib/qdatabase-
18/data .

2. @"B%-0". 6/-6+"$#. '+$6&'$"<%#9" Ñ #%*+%* 9'=12% 5 &"-($ )%*%<"$2+'%$
?'8,.

F%*%0')(#9 #%*+%*' -% $*%/(%$#..
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7. ($%)+//%$'" SQL-4"#-+2'%6

!HI> 6/%#)%<"+'%$ )611%*=9( -%#96,:9"3 1"',%9$6+ SQL )6#*%1#$+6&
#66$+%$#$+(;7"3 )*6$696,6+ #+.0": 1. TDS-)*6$696,: 6/%#)%<"+'%$ 16#$()-6#$:
1"',%9$' MS SQL Server. 2. PGWire-)*6$696,: 6/%#)%<"+'%$ "#)6,:06+'-"%
1"',%9$' PostgreSQL " Oracle Database, ' $'9=% <'#$"<-(; )611%*=9( 1"',%9$6+
" MS SQL Server.

7.1. S$,%-;<%6#/"+ 4"#-+2'# Oracle Database 6 Digital
Q.DataBase

>,. )619,;<%-". 9 I>, G&(,"*(;7%8 #$*(9$(*( " $")2 1'--23 I> Oracle
Database, "#)6,:0(%$#. )*6$696, PGWire .

PGWire 6/%#)%<"+'%$ )*60*'<-6% #6%1"-%-"% &%=1( 9,"%-$6& " #%*+%*6&,
'/#$*'A"*(.#: 6$ 96-9*%$-23 #%$%+23 )*6$696,6+ " ),'$?6*&.

>,. 16#$()' 9 1"',%9$( Oracle Database )6 (&6,<'-"; "#)6,:0(%$#. )6*$ 1521.

>,. )619,;<%-". 9 Digital Q.DataBase )6 1'--6&( )*6$696,( 16#$()-6
9,"%-$#96% )*",6=%-"% qclient )61 J! Linux " Windows.

>,. %A6 0')(#9' &6=-6 +6#)6,:06+'$:#. *'0,"<-2&" #)6#6/'&" ?6*&"*6+'-".
96&'-1-68 #$*69", 6/%#)%<"+';7"&" A"/96#$: -'#$*689" )619,;<%-"..
D'##&6$*"& 16#$()-2% +'*"'-$2:

1) 3%-/#0 2%7#/4# $ :2#<#/"+7 $A+78 " ,%5'#:

qclient qdb://SYSDBA:SYSDBA@localhost:1521/qdbora

A1%:

*qdb:// Ñ $") )619,;<%-".; *SYSDBA:SYSDBA Ñ "&. )6,:06+'$%,. " )'*6,:;
*localhost:1521 Ñ 36#$ " )6*$ (1"',%9$' Oracle Database); *qdbora Ñ "&. /'02
1'--23.

2) S/'+5#2'"6/8H 5+."7:

qclient
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4 *%0(,:$'$% 0')(#$"$#. "-$%*'9$"+-28 *%="&, )60+6,.;7"8 0'1'$: +#%
-%6/361"&2% )'*'&%$*2 +*(<-(; (,6A"-, )'*6,:, 36#$, )6*$ " $.).).

7.2. S$,%-;<%6#/"+ 4"#-+2'# MS SQL Server 6 Digital
Q.DataBase

>,. )619,;<%-". 9 I>, G&(,"*(;7%8 #$*(9$(*( " $")2 1'--23 I> MS SQL
Server, "#)6,:0(%$#. )*6$696, TDS.

TDS )60+6,.%$ 9,"%-$'& ()*",6=%-".&) 6/&%-"+'$:#. 1'--2&" # #%*+%*6& /'0
1'--23 + #$*(9$(*"*6+'--6& ?6*&'$%

>,. 16#$()' 9 1"',%9$( MS SQL Server )6 (&6,<'-"; "#)6,:0(%$#. )6*$ 1433.

>,. )619,;<%-". )6 TDS )6,:06+'$%,: &6=%$ "#)6,:06+'$: ,;/6% 9,"%-$#96%
)*",6=%-"%, )60+6,.;7%% +0'"&61%8#$+6+'$: # !HI> )6 1'--6&( )*6$696,(.
J1-"& "0 #$'-1'*$-23 9,"%-$#9"3 )*",6=%-"8 1,. *'/6$2 # 1"',%9$6& MS
SQL Server .+,.%$#. SQL Server Management Studio (SSMS) (#)"#69 16#$()-6A6
?(-9B"6-',' )6 1'--2& )*",6=%-".& 6)"#'- + *'01%,% Ç10. D'/6$' # !HI>
<%*%0 +-%C-"% )*",6=%-".").

>,%$%)8 ,%42-G@+/"0

@;/68 9,"%-$#9"8 "-#$*(&%-$, "#)6,:0(;7"8 #6+&%#$"&28 1*'8+%* #
)611%*=968 )*6$696,' TDS +%*#"" 7.1 " +2C%, #)6#6/%- )619,;<'$:#. 9 Digital
Q.DataBase. S#9,;<%-"%& .+,.;$#. #,(<'", 96A1' "#)6,:0(%$#. API &'##6+6A6
96)"*6+'-". (Bulk Copy API), 96$6*28 -' 1'--28 &6&%-$ -% )611%*="+'%$#..

F611%*="+'%&2&" 1*'8+%*'&" 1,. )619,;<%-". .+,.;$#.:

1. SQL Server Native Client 11.0.

2. Open Database Connectivity (ODBC)

3. OLEDB Provider/MSOLEDBSQL

4. JDBC +%*#"" 8.2.2 " +2C% (MS SQL-jdbc-8.2.2+)

5. Microsoft SqlClient Data Provider for SQL Server

6. .NET Data Provider for SQL Server

7. OLEDB Driver/SQLOLEDB

>"',%9$ SQL 6/,'1'%$ C"*69"&" +60&6=-6#$.&" " +9,;<'%$ /6,:C6%
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*'0-66/*'0"% 6)%*'$6*6+, ?(-9B"8 " 96-#$*(9B"8, )60+6,.;7"3 *%C'$:
*'0,"<-2% 0'1'<". 46$ 6#-6+-2% 9'$%A6*"" +60&6=-6#$%8:

1. >')%/')$?%(-$% <9&-;$$

¥ 42<"#,%-"% /'06+23 '*"?&%$"<%#9"3 6)%*'B"8: #,6=%-"% (+), +2<"$'-"% (-
), (&-6=%-"% (*), 1%,%-"% (/), 6#$'$69 (%).

¥ F611%*=9' )*61+"-($23 &'$%&'$"<%#9"3 ?(-9B"8: 9+'1*'$-2% 96*-"
(SQRT()), G9#)6-%-$2 (EXP()), ,6A'*"?&2 (LOG(), LOG10()),
$*"A6-6&%$*"<%#9"% ?(-9B"" (SIN(), COS(), TAN()).

¥ J9*(A,%-"% <"#%,: 69*(A,%-"% ++%*3 (CEILING()), +-"0 (FLOOR()), 6/2<-6%
69*(A,%-"% (ROUND()).

2. @)*+-$ $ +"*'"+)-' )%-()'

¥ Q6-9'$%-'B". #$*69 # 6)%*'$6*6& + "," ?(-9B"%8 CONCAT().

¥ S0&%-%-"% *%A"#$*' /(9+: UPPER(), LOWER().

¥ F6"#9 " 0'&%-' ?*'A&%-$6+ #$*69: SUBSTRING(), REPLACE(), LEFT(), RIGHT(),
LEN().

¥ H1',%-"% ,"C-"3 #"&+6,6+: TRIM(), LTRIM(), RTRIM().

3. A')' $ 3*%/7

¥ J)%*'B"" # 1'$'&" " +*%&%-%&: #*'+-%-"%, +2/6* <'#$" 1'$2 (YEAR(),
MONTH(), DAY()), "-$%*+',2 (DATEADD(), DATEDIFF()).

¥ E6*&'$2 )*%1#$'+,%-". 1'$2-+*%&%-": CONVERT(), CAST().

4. B(5+3&0% -+&()*9-;$$ $ 5+C$-'

¥ !$'-1'*$-2% 6)%*'$6*2 #*'+-%-".: *'+%-#$+' (=), -%*'+%-#$+' (<>), &%-:C%
(<), /6,:C% (>).

¥ I(,%+#9'. ,6A"9': AND, OR, NOT.

¥ F611%*=9' 6)%*'$6*' +2/6*' (#,6+"8: CASE WHEN É THEN É ELSE É END.

5. DC*%C$*+3'&&0% <9&-;$$

¥ !(&&"*6+'-"% (SUM()), #*%1-%% 0-'<%-"% (AVG()),
&"-"&',:-6%/&'9#"&',:-6% 0-'<%-"% (MIN(), MAX()), )61#<L$ 96,"<%#$+'
0')"#%8 (COUNT()).
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¥ D'#C"*%--2% 'A*%A"*(;7"% ?(-9B"": 696--2% ?(-9B"" (OVER(), PARTITION
BY, *'-="*(;7"% ?(-9B"" ROW_NUMBER(), RANK(), DENSE_RANK()).

6. E*'&2'-;$+&&0% 3+2/+F&+()$

¥ F611%*=9' $*'-0'9B"8: -'<',6 (BEGIN TRANSACTION), ?"9#'B". (COMMIT),
6$9'$ (ROLLBACK).

¥ I,69"*6+9" (*6+-%8 "06,.B"": #%*"',"0(%&6#$: (SERIALIZABLE), <"$'%&6#$:
0'?"9#"*6+'--23 1'--23 (READ COMMITTED), )6+$6*2 <$%-". (REPEATABLE
READ).

7. G*'&%&$% "$2&%(-5+C$-$

¥ !601'-"% " "#)6,:06+'-"% 3*'-"&23 )*6B%1(* (CREATE PROCEDURE).

¥ D%',"0'B". $*"AA%*6+ (CREATE TRIGGER), +2)6,-.%&23 )*" "0&%-%-""
1'--23.

¥ S#)6,:06+'-"% +#$*6%--23 ?(-9B"8 " &%$616+ 6)$"&"0'B"" 0')*6#6+:
"-1%9#'B"., 9GC"*6+'-"% ),'-' +2)6,-%-"., )611%*=9' 9,'#$%*-23 "
-%9,'#$%*-23 "-1%9#6+.

8. H%2+1'(&+()6 $ '94$)

¥ N%3'-"0&2 '($%-$"?"9'B"" " '+$6*"0'B"": )611%*=9' *6," )6,:06+'$%,.,
(*6+-. )*"+",%A"8, C"?*6+'-". 1'--23.

¥ R(1"$ '9$"+-6#$" )6,:06+'$%,%8: =(*-', '(1"$', 6$#,%="+'-"% "0&%-%-"8
+ 1'--23 " #3%&'3.

9. .*+43$&9)0% 3+2/+F&+()$

¥ D'/6$( # )*6#$*'-#$+%--2&" 1'--2&": A%6&%$*"., A%6A*'?". (GEOMETRY,
GEOGRAPHY).

¥ S-$%A*'B". # .029'&" )*6A*'&&"*6+'-".: CLR-"-$%A*'B". (.NET
Framework).

¥ 42#696)*6"0+61"$%,:-2% &%3'-"0&2 )'*',,%,:-6A6 +2)6,-%-". 0')*6#6+
" *'#)*%1%,L--6A6 3*'-%-". 1'--23 (AlwaysOn Availability Groups, Distributed
Query Processing).

($%)+//%$'" 5+#-"<#9"" 4"#-+2'# MS SQL Server 6 Digital Q.DataBase

¥ 1#$'"@/#0 ,%44+5.2# &:/29"H SQL Server:  5%96$6*2% ?(-9B"" SQL Server,
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$'9"% 9'9 CREATE AGGREGATE, CREATE FULLTEXT CATALOG, " *'/6$' #
9*")$6A*'?"<%#9"&" 9,;<'&", -% )611%*="+';$#. + Digital Q.DataBase.

¥ T+4%$':,/8+ '",8 4#//8A:  !)%B"?"<%#9"% $")2 1'--23 SQL Server, $'9"%
9'9 ROWVERSION, GEOMETRY, " GEOGRAPHY, -% )611%*="+';$#..

¥ ('$:'$'6"+ ,%-/%9+//8A "/4+2$%6:  F*6#$*'-#$+%--2% " )6,-6$%9#$6+2%
"-1%9#2, C"*696 )*"&%-.%&2% + SQL Server, -% )611%*="+';$ + Digital
Q.DataBase.

¥ K#)%'# $ ,%-/%7%@"07" " )+<%,#$/%$';G:  H)*'+,%-"% *6,.&" " (<%$-2&"
0')"#.&" #",:-6 6A*'-"<%-6 + Digital Q.DataBase )6 #*'+-%-"; # SQL Server.

¥ T+,%-/%9+//#0 5+#-"<#9"0 A5#/"78A ,5%9+4:5:  X*'-"&2% )*6B%1(*2,
?(-9B"" " $*"AA%*2 SQL Server -% )6,-6#$:; +6#)*6"0+61.$ #+6% )6+%1%-"%
+ Digital Q.DataBase.

¥ (J5#/"@+/"0 "/4+2$%6 " "/4+2$"5%6#//8A ,5+4$'#6-+/"H:  5%,:0.
#601'+'$: "-1%9#"*6+'--2% )*%1#$'+,%-". " )*6"0+61"$: +2#696(*6+-%+(;
6)$"&"0'B"; 0')*6#6+, 9'9 + SQL Server.

¥ T+4%$'#'%@/#0 ,%44+5.2# J-%)#-;/8A 65+7+//8A '#)-"9:  Q6-B%)B".
A,6/',:-23 +*%&%--23 $'/,"B -% *%',"06+'-' + Digital Q.DataBase.

¥ !5:J"+ %J5#/"@+/"0:  4#$*6%--2% ?(-9B"" SQL Server, $'9"% 9'9
SYSTEM_USER, CURRENT_TIMESTAMP, " #$*(9$(*' +*%&%--23 $'/,"B, -%
)611%*="+';$#..

!5:J"+ &:/29"%/#-;/8+ 6%<7%./%$'"

4 1',:-%8C%& $'9=% ),'-"*(%$#. )611%*=9' #,%1(;7%A6 ?(-9B"6-',':

1. SQL Server Replication  Ñ G$6 $%3-6,6A"., )*%1-'0-'<%--'. 1,.
'+$6&'$"<%#96A6 *'#)*%1%,%-". " 6/-6+,%-". 1'--23 &%=1( -%#96,:9"&"
G90%&),.*'&" SQL Server "," 1*(A"&" #"#$%&'&" /'0 1'--23. J-' )60+6,.%$
6*A'-"06+'$: #6A,'#6+'--6% *'#)*6#$*'-%-"% 1'--23, )6+2C'. -'1L=-6#$:,
16#$()-6#$: " &'#C$'/"*(%&6#$: "-?6*&'B"6--68 #"#$%&2.

2. DBCC (Database Console Commands) Ñ G$6 A*())' "-#$*(9B"8, 96$6*2%
)*%1-'0-'<%-2 1,. 1"'A-6#$"9", )*6+%*9" B%,6#$-6#$" " +2)6,-%-".
'1&"-"#$*'$"+-23 0'1'<, #+.0'--23 # 6/#,(="+'-"%& /'02 1'--23. J-"
)60+6,.;$ )*6+%*"$: B%,6#$-6#$: 1'--23, 1%?*'A&%-$"*6+'$: "-1%9#2,
#6/*'$: #$'$"#$"<%#9(; "-?6*&'B"; " &-6A6% 1*(A6%.

3. SQL Profiler  Ñ G$6 "-#$*(&%-$, )*%1-'0-'<%--28 1,. -'/,;1%-".,
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*%A"#$*'B"" " '-',"0' 1%8#$+"8, )*6"#361.7"3 -' #%*+%*% /'02 1'--23. J-
)60+6,.%$ 6$#,%="+'$: #6/2$"., #6/"*'$: #$'$"#$"9( )6 +2)6,-%-";
0')*6#6+, &6-"$6*"$: '9$"+-6#$: )6,:06+'$%,%8 " +2.+,.$: (09"% &%#$' +
)*6"0+61"$%,:-6#$".

7.3. S$,%-;<%6#/"+ 4"#-+2'# PostgreSQL 6 Digital
Q.DataBase

>,. )619,;<%-". 9 I>, G&(,"*(;7%8 #$*(9$(*( " $")2 1'--23 I> PostgreSQL,
"#)6,:0(%$#. )*6$696, PGWire .

PGWire  ($'9=% "0+%#$-28 9'9 PostgreSQL Wire Protocol) Ñ G$6 #%$%+68 )*6$696,,
"#)6,:0(%&28 1,. +0'"&61%8#$+". &%=1( 9,"%-$#9"&" )*",6=%-".&" "
#%*+%*6& /'0 1'--23 PostgreSQL. J- 6/%#)%<"+'%$ 6/&%- 1'--2&" &%=1(
9,"%-$6& " #%*+%*6& + #$*(9$(*"*6+'--6& ?6*&'$%.

>,. 16#$()' 9 1"',%9$( PostgreSQL  -%6/361"&6 "#)6,:06+'$: )6*$ 5432.

>,. )619,;<%-". 9 Digital Q.DataBase )6 1'--6&( )*6$696,( "#)6,:0(%$#.
9,"%-$#96% )*",6=%-"% psql. F61*6/-%% + *'01%,% Ç4. D'/6$' # Digital Q.DataBase
# )6&67:; 9,"%-$#96A6 )*",6=%-". psqlÈ. U'9=% + 1'--6& 1"',%9$% 16#$()-'
<'#$: ?(-9B"6-',' 1"',%9$6+ Oracle Database " MS SQL Server ()61*6/-%% +
*'01%,% Ç10. 4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle Database +
PostgreSQLÈ).

R$'5%+//8+ &:/29"" 4"#-+2'# Oracle Database

1. RDD_MONTHS

2. LAST_DAY

3. LENGTH

4. LNNVL

5. MONTHS_BETWEEN

6. NEXT_DAY

7. NLSSORT

8. NVL

9. NVL2

10. ROUND
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11. SESSIONTIMEZONE

12. SUBSTR

13. SYS_EXTRACT_UTC

14. SYSDATE FROM DUAL

15. TO_CHAR

16. TO_DATE

17. TO_MULTI_BYTE

18. TO_SINGLE_BYTE

19. TRUNC

U'9=% + 1"',%9$% PostgreSQL 16#$()%- #"-$'9#"# $'/,"B2 DUAL.

DUAL  Ñ G$6 #)%B"',:-'. $'/,"B', 96$6*'. "#)6,:0(%$#. 1,. +2)6,-%-".
0')*6#6+, -% $*%/(;7"3 (9'0'-". *%',:-68 $'/,"B2. J-' #61%*="$ 61-(
#$*69( " 61"- #$6,/%B, <$6 )60+6,.%$ +2)6,-.$: *'0,"<-2% 6)%*'B"", $'9"%
9'9 +2<"#,%-"., )*%6/*'06+'-". " 1*(A"% ?(-9B"", -% 6/*'7'.#: 9 *%',:-2&
1'--2&.

35"7+5 "$,%-;<%6#/"0:

SELECT SYSDATE FROM DUAL;
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8. C",8 4#//8A 6 Digital Q.DataBase

Digital Q.DataBase )611%*="+'%$ #,%1(;7"% $")2 1'--23:

1. Y"#,6+2%

T#<6#/"+ '",# K-5 ()#H') O/#@+/"0 (,"$#/"+ 35"7+@#/"+

TINYINT 1 0..255 ]%,6<"#,%--28
$")

'-',6A $")'
TINYINT + MS

SQLSMALLINT 2 -32768 .. +32767 ]%,6<"#,%--28
$")

INTEGER 4 -2147483648 ..
+2147483647

]%,6<"#,%--28
$")

OINTEGER 17 -10^38+1 .. 10^38-1 ]%,6<"#,%--28
$")

'-',6A $")'
INTEGER + Oracle
Database
#66$+%$#$+(%$
decimal(38,0)

BIGINT 8 -922337203685477
5808 ..
9223372036854775
807

]%,6<"#,%--28
$")

DECIMAL[(p [, s])] 5/9/13/17 -10^38+1 .. 10^38-1 Y"#,6 #
?"9#"*6+'--68
0').$68

NUMERIC[(p [, s])] 5/9/13/17 -10^38+1 .. 10^38-1 Y"#,6 #
?"9#"*6+'--68
0').$68 - 16
131072 B"?* 16
0').$68, 16 16383
B"?* )6#,%
0').$68.

NUMBER[(p [, s])] 1 + ((p/2) + 1) / 16
21

-10^38+1 .. 10^38-1 Y"#,6 #
?"9#"*6+'--68
0').$68 - 16
131072 B"?* 16
0').$68, 16 16383
B"?* )6#,%
0').$68.

'-',6A $")'
NUMBER[(p [, s])]
+ Oracle Database
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T#<6#/"+ '",# K-5 ()#H') O/#@+/"0 (,"$#/"+ 35"7+@#/"+

REAL 4 Ð3.40E+38 ..
3.40E+38,
$6<-6#$: +
)*%1%,'3 6
1%#.$"<-23
B"?*

Y"#,6 #
),'+';7%8
0').$68

DOUBLE
PRECISION

8 Ð1.79E+308 16
1.79E+308,$6<-6#
$: + )*%1%,'3 15
1%#.$"<-23
B"?*

Y"#,6 #
),'+';7%8
0').$68

FLOAT[(n)] (4/8)\(1..22) Ð1.79E+308 16
1.79E+308,$6<-6#
$: + )*%1%,'3 15
1%#.$"<-23
B"?*

Y"#,6 #
?"9#"6+'--68
0').$68, n 0'1'%$
<"#,6 /"$
&'-$"##2,
max=126.

'-',6A $")'
FLOAT[(n)] +
Oracle Database

BINARY_FLOAT 4 Ð3.40E+38 ..
3.40E+38

Y"#,6 #
),'+';7%8
0').$68

'-',6A $")'
BINARY_FLOAT +
Oracle Database

BINARY_DOUBLE 8 Ð1.79E+308 16
1.79E+308

Y"#,6 #
),'+';7%8
0').$68

'-',6A $")'
BINARY_DOUBLE
+ Oracle Database

MONEY 8 -922337203685477
58.08 ..
+922337203685477
58.07

Y"#,6 #
?"9#"*6+'--68
0').$68 ( 1,.
+',;$)

SMALLMONEY 4 -214 748.3648..214
748.3647

Y"#,6 #
?"9#"*6+'--68
0').$68 ( 1,.
+',;$)

'-',6A $")'
SMALLMONEY +
MS SQL

BIT 1 0..1 I"-'*-2%
0-'<%-".

'-',6A $")' BIT +
MS SQL

SMALLSERIAL 2 1 .. 32767 R+$6"-9*%&%-$-
28 B%,28 $")

SERIAL 4 1 .. 2147483647 R+$6"-9*%&%-$-
28 B%,28 $")

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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BIGSERIAL 8 1 ..
9223372036854775
807

R+$6"-9*%&%-$-
28 B%,28 $")

IDENTITY 4 1 .. 2147483647 R+$6"-9*%&%-$-
28 B%,28 $")

'-',6A $")'
IDENTITY + MS
SQL

BIGINT IDENTITY 8 1 ..
9223372036854775
807

R+$6"-9*%&%-$-
28 B%,28 $")

'-',6A $")'
BIGINT IDENTITY
+ MS SQL

AUTOINCREMENT 4 / 8 1 ..
9223372036854775
807

R+$6"-9*%&%-$-
28 B%,28 $")

'-',6A $")'
AUTOINCREMENT
+ Oracle

SIMPLE_FLOAT 4 Ð3.40E+38 ..
3.40E+38

Y"#,6 #
),'+';7%8
0').$68

'-',6A $")'
BINARY_FLOAT +
Oracle Database

SIMPLE_DOUBLE 8 Ð1.79E+308 16
1.79E+308

Y"#,6 #
),'+';7%8
0').$68

'-',6A $")'
BINARY_DOUBLE
+ Oracle Database

BINARY_INTEGER 4 -2147483648 ..
+2147483647

]%,6<"#,%--28
$")

'-',6A $")'
BINARY_INTEGER
+ Oracle Database
(PL/SQL)

PLS_INTEGER 4 -2147483648 ..
+2147483647

]%,6<"#,%--28
$")

'-',6A $")'
PLS_INTEGER +
Oracle Database
(PL/SQL)

SIMPLE_INTEGER 4 -2147483648 ..
+2147483647

]%,6<"#,%--28
$")

'-',6A $")'
SIMPLE_INTEGER
+ Oracle Database
(PL/SQL)

II. !$*696+2%

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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CHAR(n),BPCHAR(
n)

n * <*'0&%*
#"&+6,'>, 16
4000

ASCII/UTF-8 U%9#$
?"9#"*6+'--28
*'0&%* n
#"&+6,6+ +
961"*6+9%
ASCII/UTF-8.

OCHAR(n) n * <*'0&%*
#"&+6,'>, 16
4000

ASCII/UTF-8 U%9#$
?"9#"*6+'--28
*'0&%* n
#"&+6,6+ +
961"*6+9%
ASCII/UTF-8.

'-',6A $")'
CHAR(n [BYTE \
CHAR]) + Oracle
Database

BPCHAR 16 1 MI ASCII/UTF-8 !$*69'
-%6A*'-"<%--68
)%*%&%--68
1,"-2 #
(1',%-"%&
)*6/%,6+

VARCHAR(n) n * <*'0&%*
#"&+6,'> + 1, 16
4000

ASCII/UTF-8 F%*%&%--'.
1,"-' 16 n
#"&+6,6+.

OVARCHAR(n) n * <*'0&%*
#"&+6,'> + 1, 16
4000

ASCII/UTF-8 U%9#$, *'0&%*
(9'02+'%$#. +
/'8$'3 ","
#"&+6,'3, &6=-6
16)6,-"$%,:-6
(9'0'$: %1"-"B(
"0&%*%-". ")6
(&6,<'-";"
&'9#"&',:-68
1,"-2 1'--23.
J#6/%--6%
)6+%1%-"% #
)(#$68 #$*6968 -
6-' -% *'+-'
NULL.

'-',6A $")'
VARCHAR(n [BYTE
\ CHAR]) + Oracle
Database

TEXT 1..2147483647 9616+'.
#$*'-"B' I>

U%9#$
)%*%&%--68
1,"-2, 1,.
/6,:C"3 $%9#$6+.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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LONG 16 4 MI UTF-8/UTF-16 >,. 3*'-%-".
/6,:C"3
$%9#$6+23
6/O%9$6+

'-',6A $")'
CLOB + Oracle
Database (PL/SQL)

RAW 16 4 MI UTF-8/UTF-16 >,. 3*'-%-".
/6,:C"3
$%9#$6+23
6/O%9$6+

'-',6A $")'
CLOB + Oracle
Database (PL/SQL)

VARCHAR2(size
[BYTE \ CHAR])

n + 1, 16 32767 UTF-8/UTF-16 U%9#$, *'0&%*
(9'02+'%$#. +
/'8$'3 ","
#"&+6,'3, &6=-6
16)6,-"$%,:-6
(9'0'$: %1"-"B(
"0&%*%-". ")6
(&6,<'-";"
&'9#"&',:-68
1,"-2 1'--23.
J#6/%--6%
)6+%1%-"% #
)(#$68 #$*6968 -
6-' -% *'+-'
NULL.

'-',6A $")'
VARCHAR2(n
[BYTE \ CHAR]) +
Oracle Database

NCHAR(n) 2 * n (16 8000) UTF-16 U%9#$
?"9#"*6+'--6A6
*'0&%*' #
)611%*=968
Unicode.

'-',6A $")'
NCHAR(n) + MS
SQL

ONCHAR(n) 2 * n (16 8000) UTF-16 U%9#$
?"9#"*6+'--6A6
*'0&%*' #
)611%*=968
Unicode.J#6/%--6
% )6+%1%-"% #
)(#$68 #$*6968 -
6-' -% *'+-'
NULL.

'-',6A $")'
NCHAR(n) +
Oracle Database

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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NVARCHAR(n\max
)

2 * n +
2(4000\2^31-1)

UTF-16 U%9#$
)%*%&%--68
1,"-2 16 n
#"&+6,6+ + UTF-
16. F'*'&%$*
"max" 60-'<'%$
16 2 M/. F6
(&6,<'-";
1,"-' 1 #"&+6,.

'-',6A $")'
NVARCHAR(n\max
) + MS SQL

NVARCHAR2(n) n * (2\3) (16 4000 \
32767)

UTF-8/UTF-16 U%9#$
)%*%&%--68
1,"-2, *'0&%*
(9'02+'%$#. +
#"&+6,'3, *'0&%*
16 32767 /'8$ +
*%="&%
EXTENDED " 4000
/'8$ - STANDARD

'-',6A $")'
NVARCHAR2(n) +
Oracle Database

NTEXT 1..2147483647 UTF-16 U%9#$
)%*%&%--68
1,"-2 1,.
/6,:C"3 $%9#$6+
+ UTF-16.

'-',6A $")'
NTEXT + MS SQL

JSON 16 1 MI UTF-8 X*'-%-"% JSON
1'--23

OJSON 16 1 MI UTF-8 X*'-%-"% JSON
1'--23

'-',6A $")' JSON
+ Oracle Database

JSONB 16 1 MI UTF-8 I"-'*-6%
3*'-%-"% JSON
1,. /2#$*6A6
)6"#9'

XML 16 1 MI Postgres / 2
MI MS SQL

9616+'.
#$*'-"B' I>

>,. 3*'-%-".
XML-1'--23

XMLTYPE 16 4 MI \ 128 UI UTF-8/UTF-16 >,. 3*'-%-".
$%9#$6+ #
)611%*=968 XML

'-',6A $")'
XMLType + Oracle
Database

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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CLOB 16 4 MI UTF-8/UTF-16 >,. 3*'-%-".
/6,:C"3
$%9#$6+23
6/O%9$6+

'-',6A $")'
CLOB + Oracle
Database

NCLOB 16 4 MI UTF-16 >,. 3*'-%-".
/6,:C"3 $%9#$6+
# )611%*=968
Unicode

'-',6A $")'
NCLOB + Oracle
Database (PL/SQL)

UUID 16 Binary >,. 3*'-%-".
(-"9',:-23
"1%-$"?"9'$6*6
+ + PostgreSQL.
R-',6A + Oracle
Database -
RAW(16)

UNIQUEIDENTIFIE
R

16 Binary >,. 3*'-%-".
(-"9',:-23
"1%-$"?"9'$6*6
+ + MS SQL

'-',6A $")'
UNIQUEIDENTIFIE
R + MS SQL

CHARACTER(n) n * <*'0&%*
#"&+6,'>, 16
4000

ASCII/UTF-8 U%9#$
?"9#"*6+'--28
*'0&%* n
#"&+6,6+ +
961"*6+9%
ASCII/UTF-8.

'-',6A $")'
CHAR(n [BYTE \
CHAR]) + Oracle
Database (PL/SQL)

CHARACTER_VAR
YING

n * <*'0&%*
#"&+6,'>, 16
4000

ASCII/UTF-8 U%9#$
?"9#"*6+'--28
*'0&%* n
#"&+6,6+ +
961"*6+9%
ASCII/UTF-8.

'-',6A $")'
CHAR(n [BYTE \
CHAR]) + Oracle
Database (PL/SQL)

CHAR_VARYING n * <*'0&%*
#"&+6,'>, 16
4000

ASCII/UTF-8 U%9#$
?"9#"*6+'--28
*'0&%* n
#"&+6,6+ +
961"*6+9%
ASCII/UTF-8.

'-',6A $")'
CHAR(n [BYTE \
CHAR]) + Oracle
Database (PL/SQL)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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NATIONAL_CHAR
ACTER

n * (2\3) (16 4000 \
32767)

UTF-8/UTF-16 U%9#$
)%*%&%--68
1,"-2, *'0&%*
(9'02+'%$#. +
#"&+6,'3, *'0&%*
16 32767 /'8$ +
*%="&%
EXTENDED " 4000
/'8$ - STANDARD

'-',6A $")'
NVARCHAR2(n) +
Oracle Database
(PL/SQL)

NATIONAL_CHAR n * (2\3) (16 4000 \
32767)

UTF-8/UTF-16 U%9#$
)%*%&%--68
1,"-2, *'0&%*
(9'02+'%$#. +
#"&+6,'3, *'0&%*
16 32767 /'8$ +
*%="&%
EXTENDED " 4000
/'8$ - STANDARD

'-',6A $")'
NVARCHAR2(n) +
Oracle Database
(PL/SQL)

CHARACTER_LAR
GE_OBJECT

16 4 MI UTF-8/UTF-16 >,. 3*'-%-".
/6,:C"3
$%9#$6+23
6/O%9$6+

'-',6A $")'
CLOB + Oracle
Database (PL/SQL)

CHAR_LARGE_OBJ
ECT

16 4 MI UTF-8/UTF-16 >,. 3*'-%-".
/6,:C"3
$%9#$6+23
6/O%9$6+

'-',6A $")'
CLOB + Oracle
Database (PL/SQL)

NATIONAL_CHAR
ACTER_LARGE_OB
JECT

16 4 MI UTF-8/UTF-16 >,. 3*'-%-".
/6,:C"3
$%9#$6+23
6/O%9$6+

'-',6A $")'
CLOB + Oracle
Database (PL/SQL)

NCHAR_LARGE_O
BJECT

16 4 MI UTF-8/UTF-16 >,. 3*'-%-".
/6,:C"3
$%9#$6+23
6/O%9$6+

'-',6A $")'
CLOB + Oracle
Database (PL/SQL)

III. >'$'/+*%&.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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DATE 8 X*'-"$ 1'$((A61,
&%#.B, 1%-:)

ODATE 8 X*'-"$ 1'$((A61,
&%#.B, 1%-:) " +*%&.
<'#2:&"-($2:#%9(-12
.

'-',6A $")' DATE +
Oracle Database

TIME 8 X*'-"$ $6,:96 +*%&.
(<'#2, &"-($2,
#%9(-12), # $6<-6#$:;
16 &"9*6#%9(-1

TIME WITH TIME ZONE 12 X*'-"$ +*%&. #
<'#6+2& )6.#6& (-%
#63*'-.%$ #'&
<'#6+68 )6.#)

TIMESTAMP 8 X*'-"$ 1'$( " +*%&. #
$6<-6#$:; 16
&"9*6#%9(-1

OTIMESTAMP 8 X*'-"$ 1'$( " +*%&. #
$6<-6#$:; 16
&"9*6#%9(-1

'-',6A $")'
TIMESTAMP + Oracle
Database

TIMESTAMPTZ/TIMEST
AMP WITH TIME ZONE

12 X*'-"$ 1'$(, +*%&. "
<'#6+68 )6.#.

OTIMESTAMP_TZ 12 X*'-"$ 1'$(, +*%&. "
<'#6+68 )6.#.

'-',6A $")'
TIMESTAMP WITH
TIME ZONE + Oracle
Database

OTIMESTAMP_LTZ[(fra
ct_sec_prec)]

12 X*'-"$ 1'$(, +*%&. "
,69',:-28 <'#6+68
)6.#.

'-',6A $")'
TIMESTAMP WITH
LOCAL TIME ZONE +
Oracle Database

SMALLDATETIME 4 X*'-"$ 1'$( " +*%&. #
$6<-6#$:; 16
&"-($2, 1"')'06- 6$
1900 16 2079 A61'

DATETIME 8 X*'-"$ 1'$( " +*%&. #
$6<-6#$:; 16 3.33
&",,"#%9(-1

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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DATETIME2 8 X*'-"$ 1'$( " +*%&. #
$6<-6#$:; 16 100
-'-6#%9(-1

SYSTIMESTAMP 8 X*'-"$ $%9(7"8
timestamp #
+*%&%--68 06-68

'-',6A $")'
SYSTIMESTAMP +
Oracle Database

CURRENT_TIMESTAMP 8 X*'-"$ $%9(7(; 1'$(
" +*%&. # <'#6+2&
)6.#6&

CURRENT_DATE 4 X*'-"$ $%9(7(; 1'$(
/%0 (<%$' +*%&%-"

CURRENT_TIME 8 X*'-"$ $%9(7%%
+*%&. /%0 1'$2

INTERVAL 16 X*'-"$ "-$%*+',
+*%&%-",
)611%*="+'%$ A612,
&%#.B2, 1-", <'#2,
&"-($2, #%9(-12

OINTERVAL_Y2M 5 X*'-"$ "-$%*+',
+*%&%-", 96$6*2%
+2*'=';$#. + A61'3 "
&%#.B'3.

'-',6A $")' INTERVAL
YEAR TO MONTH +
Oracle Database

OINTERVAL_D2S 11 X*'-"$ "-$%*+',
+*%&%-",
+2*'='%&28 + 1-.3,
<'#'3, &"-($'3,
#%9(-1'3 " 16,.3
#%9(-1.

'-',6A $")' INTERVAL
DAY TO SECOND +
Oracle Database

TIME_UNCONSTRAINE
D

8 X*'-"$ $6,:96 +*%&.
(<'#2, &"-($2,
#%9(-12), # $6<-6#$:;
16 &"9*6#%9(-1

'-',6A $")' TIME +
Oracle Database
(PL/SQL)

TIME_TZ_UNCONSTRAI
NED

8 X*'-"$ $6,:96 +*%&.
(<'#2, &"-($2,
#%9(-12), # $6<-6#$:;
16 &"9*6#%9(-1

'-',6A $")' TIME +
Oracle Database
(PL/SQL)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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TIMESTAMP_UNCONST
RAINED

12 X*'-"$ 1'$(, +*%&. "
<'#6+68 )6.#.

'-',6A $")'
TIMESTAMP WITH
TIME ZONE + Oracle
Database (PL/SQL)

TIMESTAMP_TZ_UNCO
NSTRAINED

12 X*'-"$ 1'$(, +*%&. "
<'#6+68 )6.#.

'-',6A $")'
TIMESTAMP WITH
TIME ZONE + Oracle
Database(PL/SQL)

YMINTERVAL_UNCONS
TRAINED

5 X*'-"$ "-$%*+',
+*%&%-", 96$6*2%
+2*'=';$#. + A61'3 "
&%#.B'3.

'-',6A $")' INTERVAL
YEAR TO MONTH +
Oracle Database
(PL/SQL)

DSINTERVAL_UNCONS
TRAINED

11 X*'-"$ "-$%*+',
+*%&%-",
+2*'='%&28 + 1-.3,
<'#'3, &"-($'3,
#%9(-1'3 " 16,.3
#%9(-1.

'-',6A $")' INTERVAL
DAY TO SECOND +
Oracle Database
(PL/SQL)
TIMESTAMP_LTZ_UNC
ONSTRAINED

IV. F*6<"%

T#<6#/"+ '",# K-5 ()#H') (,"$#/"+ 35"7+@#/"+

BOOLEAN 1 @6A"<%#9"8 $")

ROWID 10 H-"9',:-28
"1%-$"?"9'$6*
#$*69" + $'/,"B%

'-',6A $")' ROWID +
Oracle Database

UROWID 16 4000 D'#C"*%--'. +%*#".
ROWID, &6=%$
##2,'$:#. -'
+-%C-"% #$*69".

'-',6A $")' UROWID
+ Oracle Database

HIERARCHYID - X*'-%-"% 1'--23 1,.
"%*'*3"<%#9"3
#$*(9$(*, -')*"&%*,
1%*%+:%+

'-',6A $")'
HIERARCHYID + MS
SQL

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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GEOGRAPHY 16 2 MI X*'-"$
A%6A*'?"<%#9"%
1'--2% + ?6*&'$%
$6<9", ,"-"",
)6,"A6-'.

'-',6A $")'
GEOGRAPHY + MS SQL

SDO_GEOMETRY - X*'-"$
A%6&%$*"<%#9"%
1'--2% 1,. *'/6$2 #
)*6#$*'-#$+%--2&"
1'--2&"

'-',6A $")'
SDO_GEOMETRY +
Oracle Database

ARRAY - X*'-"$ &'##"+2
,;/6A6
)611%*="+'%&6A6
$")'

VARRAY - X*'-"$ &'##"+2
,;/6A6
)611%*="+'%&6A6
$")'

'-',6A $")' VARRAY +
Oracle Database

OTABLE - X*'-%-". $'/,"B '-',6A $")' TABLE +
Oracle Database

SET - X*'-"$: &-6=%#$+6
0-'<%-"8

'-',6A $")' SET +
Oracle Database

BLOB 128 TB I"-'*-2% 1'--2% '-',6A $")' BLOB +
Oracle Database

LONG_RAW 128 TB I"-'*-2% 1'--2% '-',6A $")' BLOB +
Oracle Database

BINARY_LARGE_OBJEC
T

128 TB I"-'*-2% 1'--2% '-',6A $")' BLOB +
Oracle Database

REFCRUSOR H9'0'$%,: -' 9(*#6*

OREFCRUSOR H9'0'$%,: -' 9(*#6* '-',6A $")' REF
CURSOR + Oracle
Database (PL/SQL)

RECORD !$*(9$(*'

ORECORD !$*(9$(*' '-',6A $")' RECORD +
Oracle Database
(PL/SQL)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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OTABLE U'/,"B' '-',6A $")' TABLE +
Oracle Database
(PL/SQL)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
U")2 1'--23 + Digital Q.DataBase
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9. K#)%'# $ Digital Q.DataBase $ ,%7%*;G
2-"+/'$2%J% ,5"-%.+/"0 psql

9.1. >%<4#/"+ )#<8 4#//8A

>,. *'/6$2 # 1"',%9$6& PostgreSQL + Digital Q.DataBase "#)6,:0(%$#. 9,"%-#$96%
($%*&"-',:-6%) )*",6=%-"% psql . >'--6% )*",6=%-"% )60+6,.%$ )6,-6B%--6
*'/6$'$: # !HI> + *'&9'3 1"',%9$' PostgreSQL.

F*6B%## #601'-". /'02 1'--23 + psql #6#$6"$ "0 -%#96,:9"3 )*6#$23 C'A6+.

1. !&%-' '9$"+-6A6 )6,:06+'$%,. J! Linux

F6 (&6,<'-"; )*" (#$'-6+9% Digital Q.DataBase #601'%$#. #"#$%&-28
)6,:06+'$%,: # "&%-%& postgres. Y$6/2 +68$" + %A6 #%##";, +2)6,-"$% 96&'-1(:

sudo su - postgres

2. !601'-"% -6+68 /'02 1'--23

F6#,% +361' + #%##"; 6$ "&%-" )6,:06+'$%,. postgres, #601'8$% -6+(; /'0(
1'--23 # )6&67:; ($","$2 createdb. 5')*"&%*, -'06+%& -'C( /'0( 1'--23
mydb:

createdb mydb;

K#," -%6/361"&6 -'0-'<"$: +,'1%,:B( /'02 1'--23 1*(A6A6 )6,:06+'$%,.,
(9'="$% %A6 .+-6:

createdb -* new_owner mydb;

A1% new_owner Ñ "&. )6,:06+'$%,., 96$6*6&( )*"-'1,%="$ /'0' 1'--23.

3. F%*%361 + 6/6,6<9( Digital Q.DataBase

>,. -'<',' *'/6$2 # #601'--68 /'068 1'--23 )%*%81"$% + $%*&"-',:-28
9,"%-$ Digital Q.DataBase:

psql -U postgres -d postgres -h localhost -p 5432

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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U%)%*: +2 -'361"$%#: + "-$%*'9$"+-68 #*%1% psql , A1% &6=-6 +2)6,-.$: SQL-
0')*6#2.

4. J#-6+-2% 96&'-12 1,. *'/6$2 # /'068 1'--23

Z F69'0'$: #)"#69 +#%3 /'0 1'--23:

\l

Z !)"#69 $'/,"B + $%9(7%8 /'0% 1'--23:

\d

Z 42361 "0 6/6,6<9" Digital Q.DataBase:

\q

5. P'+%*C%-"% *'/6$2 F6#,% 0'+%*C%-". *'/6$2 # /'068 1'--23 )69"-:$%
#%##"; )6,:06+'$%,. postgres: exit

9.2. >%<4#/"+ %)U+2'%6 )#<8 4#//8A

1. J$6/*'=%-"% "-?6*&'B"" 6 $'/,"B'3:

Z \dt:  J$6/*'='%$ #)"#69 +#%3 $'/,"B + $%9(7%8 #3%&%.

\dt

¥ \d+ tablename:  J$6/*'='%$ )61*6/-(; "-?6*&'B"; 6 #$*(9$(*% $'/,"B2,
+9,;<'. )6,., "-1%9#2, 6A*'-"<%-". " 96&&%-$'*"".

\d+ users

¥ \z tablename:  J$6/*'='%$ )*'+' 16#$()' 9 (9'0'--68 $'/,"B%.

\z users

2. Q6&'-12 1,. *'/6$2 # $*"AA%*'&" J$6/*'=%-"% "-?6*&'B"" 6 $*"AA%*'3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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Z \dT:  F69'02+'%$ #)"#69 +#%3 $*"AA%*6+ + $%9(7%8 /'0% 1'--23.

\dT

¥ \dT+ triggename:  F69'02+'%$ )61*6/-(; "-?6*&'B"; 6 96-9*%$-6&
$*"AA%*%.

\dT+ track_user_changes_trigger

3. Q6&'-12 1,. *'/6$2 # 3*'-"&2&" )*6B%1(*'&" " ?(-9B".&" J$6/*'=%-"%
"-?6*&'B"" 6 ?(-9B".3 " )*6B%1(*'3:

Z \df: F69'02+'%$ #)"#69 +#%3 ?(-9B"8 " )*6B%1(* + $%9(7%8 /'0% 1'--23.
\df

Z \df+ function_or_procedure_name: F69'02+'%$ )61*6/-(; "-?6*&'B"; 6
96-9*%$-68 )*6B%1(*% "," ?(-9B"". \df+ register_new_user

4. Q6&'-12 1,. *'/6$2 # 'A*%A'$-2&" ?(-9B".&" J$6/*'=%-"% "-?6*&'B"" 6
'A*%A'$-23 ?(-9B".3:

Z \da: F69'02+'%$ #)"#69 +#%3 'A*%A'$-23 ?(-9B"8 + $%9(7%8 /'0% 1'--23.
\da

Z \da+ aggregate_function_name: F69'02+'%$ )61*6/-(; "-?6*&'B"; 6
96-9*%$-68 'A*%A'$-68 ?(-9B"". \da+ avg_age

K#)%'# $ %)U+2'#7" 6 '+57"/#-+

V'A" 1,. *'/6$2 # 6/O%9$'&" <%*%0 $%*&"-',:

1. P')(#9 $%*&"-',' Digital Q.DataBase (psql):

psql -h localhost -d your_database -U your_user

M1%:

¥ your_database Ñ "&. +'C%8 /'02 1'--23.

¥ your_user Ñ "&. )6,:06+'$%,.. );

2. F*6#&6$* #601'--23 6/O%9$6+: Y$6/2 )*6#&6$*%$: #)"#69 $'/,"B:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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)*",6=%-". psql
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\d

Y$6/2 )*6#&6$*%$: #$*(9$(*( $'/,"B2:

\d+ users

Y$6/2 )*6#&6$*%$: #)"#9" "-1%9#6+ " )*%1#$'+,%-"8:

\dI+
\dV+

3. P'+%*C%-"% *'/6$2:

>,. +2361' "0 psql ++%1"$%:

\q

>,. *'/6$2 # .1*'&" 1"',%9$6+ MS SQL " Oracle Database '-',6A"<-6
"#)6,:0(8$% psql <%*%0 )*.&68 +206+ /"-'*-23 ?'8,6+ ,69',:-6 -' #%*+%*%
!HI>: /opt/qdatabase-18/marble/bin/psql ()6*$ 5445, )6,:06+'$%,: qdbadmin, I>
qdb) " /opt/qdatabase-18/onyx/bin/psql ()6*$ 5444, )6,:06+'$%,: SYSDBA, I>
qdbora)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # Digital Q.DataBase # )6&67:; 9,"%-$#96A6

)*",6=%-". psql
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10. (,"$#/"+ %)U+2'%6 M!

10.1. >%<4#/"+ '#)-"9

Digital Q.DataBase )611%*="+'%$ #$'-1'*$-2% $")2 SQL: int, smallint, real, double
precision, char(N), varchar(N), date, time, timestamp " interval, ' $'9=% 1*(A"%
(-"+%*#',:-2% $")2 " -'/6* A%6&%$*"<%#9"3 $")6+. Q*6&% $6A6, Q.DataBase
&6=-6 *'#C"*.$:, #601'+'. -'/6* #6/#$+%--23 $")6+ 1'--23. Q'9 #,%1#$+"%,
"&%-' $")6+ -% .+,.;$#. 9,;<%+2&" #,6+'&" + 1'--68 0')"#", 9*6&% $%3
#,(<'%+, 96A1' G$6 $*%/(%$#. 1,. *%',"0'B"" 6#6/23 96-#$*(9B"8 #$'-1'*$'
SQL.

Digital Q.DataBase )611%*="+'%$ *'0,"<-2% SQL-1"',%9$2, +9,;<'. Oracle
Database (PL/SQL), MS SQL Server (T-SQL) " #$'-1'*$-28 PostgreSQL.

>,. $6A6 <$6/2 #601'$: $'/,"B(, -%6/361"&6 (9'0'$: %% "&., )%*%<"#,"+ +#%
"&%-' #$6,/B6+ " "3 $")2:

A$'5%-) Oracle Database:

CREATE TABLE BINARY_DATA_0 (
Ê   id NUMBER PRIMARY KEY,
Ê   file_name VARCHAR2(100),
Ê   upload_date DATE DEFAULT SYSDATE,
Ê   description VARCHAR2(200)
);

A$'5%-) MS SQL Server:

CREATE TABLE employees (
Ê   employee_id INT IDENTITY(1,1) PRIMARY KEY,
Ê   first_name NVARCHAR(50),
Ê   last_name NVARCHAR(50),
Ê   hire_date DATETIME,
Ê   salary DECIMAL(10,2)
);

A$'5%-) PostgreSQL:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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CREATE TABLE employees (
Ê   employee_id SERIAL PRIMARY KEY,
Ê   first_name VARCHAR(50),
Ê   last_name VARCHAR(50),
Ê   hire_date DATE,
Ê   salary NUMERIC(10,2)
);

:'25$?$7 3 ($&)'-($(% $ +(+"%&&+()7I 4$'5%-)+3:

¥ F6'%"/25+7+/':  Oracle - GENERATED ALWAYS AS IDENTITY, MS SQL -
IDENTITY(x,y), PostgreSQL - SERIAL

¥ C",8 4#//8A:  Oracle - VARCHAR2, NUMBER; MS SQL - NVARCHAR, DATETIME;
PostgreSQL - VARCHAR, NUMERIC

¥ 3+56"@/8+ 2-G@":  4#% 1"',%9$2 )611%*="+';$ PRIMARY KEY

¥ Unicode:  MS SQL "#)6,:0(%$ NVARCHAR, 1*(A"% !HI> "#)6,:0(;$
#$'-1'*$-2% VARCHAR # UTF-8

K#," 9'9'.-,"/6 $'/,"B' /6,:C% -% -(=-' "," -%6/361"&6 )%*%#601'$: %% )6-
1*(A6&(, %% &6=-6 (1',"$:, "#)6,:0(. #,%1(;7(; 96&'-1(:

DROP TABLE table_name;

10.2. >%<4#/"+ "/4+2$%6

S-1%9#2 ^ G$6 #*%1#$+6 (+%,"<%-". )*6"0+61"$%,:-6#$" I>. S#)6,:0(. "-1%9#,
#%*+%* /'0 1'--23 &6=%$ -'361"$: " "0+,%9'$: -(=-2% #$*69" A6*'016
/2#$*%%, <%& /%0 -%A6. J1-'96 # "-1%9#'&" #+.0'-' 16)6,-"$%,:-'. -'A*(09' -'
!HI> + B%,6&, )6G$6&( )*"&%-.$: "3 #,%1(%$ 6/1(&'--6. J/-6+,%-"% $'/,"B2 #
"-1%9#'&" 0'-"&'%$ /6,:C% +*%&%-", <%& 6/-6+,%-"% $'/,"B2 /%0 "-1%9#6+
()6#96,:9( "-1%9#2 $'9=% -(=1';$#. + 6/-6+,%-""). F6G$6&( #,%1(%$
#601'+'$: "-1%9#2 $6,:96 1,. $%3 #$6,/B6+, )6 96$6*2& /(1%$ <'#$6
+2)6,-.$:#. )6"#9.

@$&)'-($( (+24'&$7 $&4%-(' 457 )'"5$;0:

.*$/%*0 (+24'&$7 $&4%-(+3 3 *'2&0I 4$'5%-)'I:

A$'5%-) MS SQL Server:
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CREATE NONCLUSTERED INDEX idx_employees_last_name ON employees(last_name);
CREATE NONCLUSTERED INDEX idx_employees_hire_date ON employees(hire_date);

A$'5%-) PostgreSQL:

*   *)6+40">54- 6)$5)/-><&'4- #%"1'%&-:
CREATE INDEX index_name
ON table_name (column1, column2, ...);
* %' *)6+40">54- 6)$5)/-><&'4- #%"1'%&-:
CREATE UNIQUE INDEX index_name
ON table_name (column1, column2, ...);

?+'%48 "/4+2$#9"":  PostgreSQL )60+6,.%$ .+-6 +2/*'$: &%$61 "-1%9#'B""
(BTREE, HASH, GIN " 1*.) >,. (1',%-". "-1%9#' "#)6,:0(%$#. 96&'-1' DROP
INDEX. >6/'+,.$: " (1',.$: "-1%9#2 &6=-6 + ,;/6% +*%&..

Q6A1' "-1%9# #601'-, -"9'9"% 16)6,-"$%,:-2% 1%8#$+". -% $*%/(;$#.. !"#$%&'
#'&' /(1%$ 6/-6+,.$: %A6 )*" "0&%-%-"" 1'--23 + $'/,"B%, " #'&' /(1%$
"#)6,:06+'$: %A6 + 0')*6#'3, A1%, )6 %% &-%-";, G$6 /(1%$ G??%9$"+-%%, <%&
#9'-"*6+'-"% +#%8 $'/,"B2. S-1%9#2 &6A($ /2$: )6,%0-2 $'9=% )*"
+2)6,-%-"" 96&'-1 UPDATE " DELETE # (#,6+".&" )6"#9'. Q*6&% $6A6, 6-"
&6A($ )*"&%-.$:#. + )6"#9% # #6%1"-%-"%&. U6 %#$:, "-1%9#, 6)*%1%,%--28 1,.
#$6,/B', (<'#$+(;7%A6 + (#,6+"" #6%1"-%-"., &6=%$ 0-'<"$%,:-6 (#96*"$:
0')*6#2 # JOIN.

!601'-"% "-1%9#' 1,. /6,:C68 $'/,"B2 &6=%$ 0'-"&'$: &-6A6 +*%&%-". F6
(&6,<'-"; Q.DataBase )60+6,.%$ )'*',,%,:-6 # #601'-"%& "-1%9#' +2)6,-.$:
<$%-"% (6)%*'$6*2 SELECT) $'/,"B2, -6 6)%*'B"" 0')"#" (INSERT, UPDATE "
DELETE) /,69"*(;$#. 16 696-<'-". )6#$*6%-". "-1%9#'. >,. )*6"0+61#$+%--68
#*%12 G$6 6A*'-"<%-"% <'#$6 /2+'%$ -%)*"%&,%&2&.

Q.DataBase )611%*="+'%$ -%#96,:96 $")6+ "-1%9#6+: B-1%*%+6, 3%C, GiST, SP-GiST,
GIN " BRIN. >,. *'0-23 $")6+ "-1%9#6+ )*"&%-.;$#. *'0-2% ',A6*"$&2,
6*"%-$"*6+'--2% -' 6)*%1%,%--2% $")2 0')*6#6+. F6 (&6,<'-"; 96&'-1'
CREATE INDEX #601'%$ "-1%9#2-B-1%*%+:., G??%9$"+-2% + /6,:C"-#$+% #,(<'%+.
42/*'$: 1*(A68 $") &6=-6, -')"#'+ -'0+'-"% $")' "-1%9#' )6#,% 9,;<%+6A6
#,6+' USING. 5')*"&%*, #601'$: 3%C-"-1%9# &6=-6 $'9:

CREATE INDEX index_name ON table_name USING HASH (column1);
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10.3. R/+L/"+ 2-G@"

>,. #+.0" &%=1( $'/,"B'&" )*"&%-.;$#. +-%C-"% 9,;<". 4-%C-"8 9,;<
(#$'-'+,"+'%$#. 1,. #$6,/B' "0 0'+"#"&68, )61<"-%--68 $'/,"B2 (referencing
table), " (9'02+'%$ -' 61"- "0 #$6,/B6+ "0 A,'+-68 $'/,"B2 (referenced table).
Q'9 )*'+",6, +-%C-"8 9,;< (9'02+'%$ -' )%*+"<-28 9,;< "0 #+.0'--68
A,'+-68 $'/,"B2.

J/7"8 #"-$'9#"# (#$'-6+9" +-%C-%A6 9,;<' -' (*6+-% #$6,/B':

REFERENCES main_table (column_main_table)
[ON DELETE {CASCADE|RESTRICT}]
[ON UPDATE {CASCADE|RESTRICT}]

Y$6/2 (#$'-6+"$: #+.0: &%=1( $'/,"B'&", )6#,% 9,;<%+6A6 #,6+' REFERENCES
(9'02+'%$#. "&. #+.0'--68 $'/,"B2 " 1',%% + #96/9'3 "&. #$6,/B' "0 G$68
$'/,"B2, -' 96$6*28 /(1%$ (9'02+'$: +-%C-"8 9,;<. F6#,% +2*'=%-".
REFERENCES &6=%$ "1$" +2*'=%-"% ON DELETE " ON UPDATE, 96$6*2%
($6<-.;$ )6+%1%-"% )*" (1',%-"" "," 6/-6+,%-"" 1'--23. J/7"8 #"-$'9#"#
(#$'-6+9" +-%C-%A6 9,;<' -' (*6+-% $'/,"B2:

FOREIGN KEY (column1, column2, column3, ...)
REFERENCES main_table (column1_main_table, column2_main_table, column3_main_table,
...)
[ON DELETE {CASCADE|RESTRICT}]
[ON UPDATE {CASCADE|RESTRICT}]

10.4. (J5#/"@+/"0 :/"2#-;/%$'"

JA*'-"<%-". (-"9',:-6#$" A'*'-$"*(;$, <$6 1'--2% + 6)*%1%,%--6& #$6,/B%
"," A*())% #$6,/B6+ (-"9',:-2 #*%1" +#%3 #$*69 $'/,"B2.

J#6/%--6#$:; *%',"0'B"" 6A*'-"<%-". (-"9',:-6#$" + Q.DataBase .+,.%$#.
+60&6=-6#$: 6)*%1%,%-". (-"9',:-6#$" -% $6,:96 -' (*6+-% 0-'<%-". +
#$6,/B%, -6 " 1,. +2*'=%-". -'1 0-'<%-"%& + #$6,/B%.

J/7"8 #"-$'9#"# #601'-". $'/,"B2 # 6A*'-"<%-"%& (-"9',:-6#$":

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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CREATE TABLE table_name
(
Ê   ...
Ê   [ CONSTRAINT constraint_name ]
Ê   UNIQUE [ NULLS [ NOT ] DISTINCT ] (expression)
Ê   UNIQUE [ NULLS [ NOT ] DISTINCT ] (expression , ... )
Ê   [INCLUDE (column_name [, ...])] (table_constraint)
);

F*"&%* #601'-". $'/,"B2 # 6A*'-"<%-"%& (-"9',:-6#$" 1,. '/#6,;$-6A6
0-'<%-". #$6,/B':

CREATE TABLE reference (
Ê   cost INTEGER,
Ê   CONSTRAINT reference_cost_constraint UNIQUE(abs(cost)) DEFERRABLE INITIALLY
DEFERRED
);

4 G$6& )*"&%*% 6A*'-"<%-"% (-"9',:-6#$" (#$'-'+,"+'%$#. 1,. +2*'=%-".
abs(cost), A1% cost Ð "&. #$6,/B' $'/,"B2 reference.

F*%1,6=%-"% DEFERRABLE (NOT DEFERRABLE) 6)*%1%,.%$, &6=%$ ,"
6A*'-"<%-"% /2$: 6$,6=%--2&. 5%6$9,'12+'%&6% 6A*'-"<%-"% (NOT
DEFERRABLE) /(1%$ )*6+%*.$:#. -%&%1,%--6 )6#,% 9'=168 96&'-12. F*6+%*9'
6$9,'12+'%&23 6A*'-"<%-"8 (DEFERRABLE) &6=%$ /2$: 6$,6=%-'. F6
(&6,<'-"; )61*'0(&%+'%$#. +'*"'-$ NOT DEFERRABLE.

>,. 6$9,'12+'%&23 6A*'-"<%-"8 "#)6,:0(;$#. )*%1,6=%-". INITIALLY
IMMEDIATE " INITIALLY DEFERRED 1,. 6)*%1%,%-"., 96A1' 6A*'-"<%-"% 16,=-6
)*6+%*.$:#.. JA*'-"<%-"% # 3'*'9$%*"#$"968 INITIALLY IMMEDIATE
()61*'0(&%+'%&68 )6 (&6,<'-";) )*6+%*.%$#. )6#,% 9'=16A6 6)%*'$6*'.
JA*'-"<%-"% INITIALLY DEFERRED, -')*6$"+, )*6+%*.%$#. $6,:96 + 96-B%
$*'-0'9B"". F*" +2)6,-%-"" &'##6+68 +#$'+9" #$*69 + $'/,"B(, 1,. #$6,/B'
96$6*68 /2,6 (9'0'-6 6A*'-"<%-"% (-"9',:-6#$" # )*%1,6=%-"%& INITIALLY
IMMEDIATE, )*6+%*9' (-"9',:-6#$" /(1%$ +2)6,-.$:#. 1,. 9'=168
+#$'+,.%&68 #$*69". K#," 1,. #$6,/B' $'/,"B2 /2,6 (9'0'-6 6A*'-"<%-"%
(-"9',:-6#$" # )*%1,6=%-"%& INITIALLY DEFERRED, $6 )*6+%*9' (-"9',:-6#$"
/(1%$ +2)6,-.$:#. )6#,% +#$'+9" +#%3 #$*69.

F*"&%* 16/'+,%-". 6A*'-"<%-". (-"9',:-6#$" )6#,% #601'-". $'/,"B2:
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CREATE TABLE reference (
Ê   cost INTEGER
);
ALTER TABLE reference ADD CONSTRAINT reference_cost_constraint UNIQUE(abs(cost))
DEFERRABLE INITIALLY DEFERRED;
?/&('/ *)="$,'%&- )@/"%&1'%&- +%&0",;%)45& *,- %'40),;0&8 45),=2)$ 5"=,&27:
CREATE TABLE reference (
Ê   cost INTEGER,
Ê   add_cost INTEGER
);
ALTER TABLE reference ADD CONSTRAINT reference_cost_constraint UNIQUE(add_cost,
abs(cost));

4 G$6& )*"&%*% 6A*'-"<%-"% (-"9',:-6#$" (#$'-'+,"+'%$#. 1,. +2*'=%-".
abs(cost) " #$6,/B' add_cost, A1% cost Ð "&. #$6,/B' $'/,"B2 reference.

10.5. !%,%-/"'+-;/8+ %)U+2'8 )#<8 4#//8A

>%<4#/"+ ,5+4$'#6-+/"H (VIEW):

A$'5%-) Oracle Database:

CREATE VIEW TEST_VIEW_1 AS
SELECT id, file_name, upload_date, description
FROM (SELECT 1 as id, 'test_file_1' as file_name, SYSDATE as upload_date, 'Test
description 1' as description FROM DUAL);

A$'5%-) PostgreSQL:

CREATE VIEW employee_department_view AS
SELECT e.employee_id, e.first_name, e.last_name, d.department_name
FROM employees e JOIN departments d ON e.department_id = d.department_id;

?#'+5"#-"<%6#//8+ ,5+4$'#6-+/"0:

CREATE MATERIALIZED VIEW department_salary_summary AS
SELECT d.department_id, d.department_name, SUM(e.salary) as total_salary
FROM employees e
JOIN departments d ON e.department_id = d.department_id
GROUP BY d.department_id, d.department_name;
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>+29"%/"5%6#//8+ '#)-"98:

A$'5%-) PostgreSQL:

CREATE TABLE employees (
Ê   employee_id SERIAL PRIMARY KEY,
Ê   first_name TEXT NOT NULL,
Ê   hire_date TIMESTAMP WITHOUT TIME ZONE NOT NULL
)
PARTITION BY RANGE(hire_date);

CREATE TABLE employees_p2018 PARTITION OF employees FOR VALUES FROM ('2018-
01-01') TO ('2019-01-01'); F*6#$*'-#$+%--2% 1'--2% (# PostGIS): CREATE EXTENSION
IF NOT EXISTS postgis;

CREATE TABLE spatial_data ( id SERIAL PRIMARY KEY, geom geometry(Point, 4326) );

S+5#5A"@+$2"+ 2%--+29"%//8+ '",8:

A$'5%-) PostgreSQL:

CREATE TYPE EmployeeInfo AS (
Ê   employee_id INTEGER,
Ê   full_name TEXT
);

CREATE TABLE departments ( dept_id SERIAL PRIMARY KEY, department_name TEXT,
employees EmployeeInfo[] );
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11. ?%4"&"2#9"0 4#//8A

11.1. !%)#6-+/"+ 4#//8A

F6#,% #601'-". $'/,"B2 -(=-6 16/'+"$: + -%% 1'--2%. 5%6/361"&6 (9'0'$:
"&%-' #$6,/B6+ " 0-'<%-". 1,. +#$'+9". !"-$'9#"# 96&'-12:

INSERT INTO table_name (column1, column2, column3...)
VALUES (value1, value2, value3, ...);

K#," 16/'+,.;$#. 0-'<%-". 1,. +#%3 #$6,/B6+ $'/,"B2, -% -(=-6 (9'02+'$:
"&%-' #$6,/B6+ + SQL-0')*6#%. J1-'96 )6*.169 0-'<%-"8 16,=%-
#66$+%$#$+6+'$: )6*.19( #$6,/B6+ + $'/,"B%. P1%#: #"-$'9#"# INSERT INTO
/(1%$ #,%1(;7"&:

INSERT INTO table_name
VALUES (value1, value2, value3, ...);

P-'<%-". 1'--23 )%*%<"#,.;$#. + )6*.19% #$6,/B6+ + $'/,"B% " *'01%,.;$#.
0').$2&". J1-' 96&'-1' &6=%$ +#$'+"$: #*'0( -%#96,:96 #$*69:

INSERT INTO table_name (column1, column2, column3...) VALUES
(value1, value2, value3, ...),
(value4, value5, value6, ...),
(value7, value8, value9, ...);

U'9=% +60&6=-6 +#$'+"$: *%0(,:$'$ 0')*6#' (96$6*28 &6=%$ -% #61%*='$:
#$*69, ,"/6 #61%*='$: 61-( "," -%#96,:96):

INSERT INTO table_name (column1, column2, column3...)
SELECT value1, value2, value3 FROM table_name2
WHERE condition;

35"7+58 6 5#</8A 4"#-+2'#A:

A$'5%-) Oracle Database:
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INSERT INTO employees (employee_id, first_name, last_name)
VALUES (1, 'John', 'Doe');

A$'5%-) MS SQL Server:

INSERT INTO employees (employee_id, first_name, last_name)
VALUES (1, 'John', 'Doe');

A$'5%-) PostgreSQL:

INSERT INTO employees (employee_id, first_name, last_name)
VALUES (1, 'John', 'Doe')
RETURNING employee_id;

11.2. S<7+/+/"+ 4#//8A

N61"?"9'B". 1'--23, (=% #63*'-%--23 + I>, -'02+'%$#. "0&%-%-"%&.
S0&%-"$: &6=-6 +#% #$*69" $'/,"B2, )61&-6=%#$+6 +#%3 #$*69 "," $6,:96
"0/*'--2% #$*69". Q'=128 #$6,/%B )*" G$6& &6=-6 "0&%-.$: -%0'+"#"&6 6$
1*(A"3.

>,. "0&%-%-". 1'--23 + #(7%#$+(;7"3 #$*69'3 "#)6,:0(%$#. 96&'-1' UPDATE.
K8 $*%/(%$#. #,%1(;7'. "-?6*&'B".:

1. "&. $'/,"B2 " "0&%-.%&6A6 #$6,/B';

2. -6+6% 0-'<%-"% #$6,/B';

3. 9*"$%*"8 6$/6*' "0&%-.%&23 #$*69.

!"-$'9#"# 96&'-12 /(1%$ #,%1(;7"&:

UPDATE table_name
SET column1 = value1, column2 = value2,...
WHERE condition;

5%6/361"&6 (9'0'$: (#,6+"., 9'9"& 16,=-2 #66$+%$#$+6+'$: $*%/(%&'. #$*69'.
U6,:96 %#," + $'/,"B% %#$: )%*+"<-28 9,;< (+-% 0'+"#"&6#$" 6$ $6A6,
6/O.+,.," +2 %A6 "," -%$), &6=-6 61-60-'<-6 '1*%#6+'$: 6$1%,:-2% #$*69",
6)*%1%,"+ (#,6+"% )6 )%*+"<-6&( 9,;<(.
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F*%1,6=%-"% WHERE (9'02+'%$, 9'9"% 0')"#" -%6/361"&6 6/-6+"$:. K#,"
6)(#$"$: )*%1,6=%-"% WHERE, +#% 0')"#" + $'/,"B% /(1($ 6/-6+,%-2.

35"7+58 %)/%6-+/"0 4#//8A:

A$'5%-) Oracle Database:

sql
UPDATE employees
SET salary = salary * 1.1
WHERE employee_id = 1;
_A&",'05 MS SQL Server:_

[%unbreakable]UPDATE e
SET salary = e.salary * 1.1
FROM employees e
JOIN departments d ON e.department_id = d.id
WHERE d.name = 'Sales';

11.3. R8)%52# 4#//8A

Y$6/2 )6,(<"$: 1'--2% "0 $'/,"B2, -(=-6 +2)6,-"$: 0')*6#. >,. G$6A6
)*%1-'0-'<%- SQL-6)%*'$6* SELECT. J- #6#$6"$ "0 -%#96,:9"3 <'#$%8: +2/6*9"
(+ -%8 )%*%<"#,.;$#. #$6,/B2, 96$6*2% 16,=-2 /2$: )6,(<%-2), #)"#9'
$'/,"B (+ -%& )%*%<"#,.;$#. $'/,"B2, "0 96$6*23 /(1($ )6,(<%-2 1'--2%) "
-%6/.0'$%,:-6A6 (#,6+". (6)*%1%,.;7%A6 6A*'-"<%-".). 460+*'7%--2% 1'--2%
#63*'-.;$#. + $'/,"B% *%0(,:$'$6+, -'02+'%&68 -'/6*6& *%0(,:$'$6+.

!"-$'9#"# 96&'-12 #,%1(;7"8:

SELECT column1, column2,...
FROM table_name;

P1%#: column1, column2, É ^ G$6 "&%-' )6,%8 $'/,"B2, "0 96$6*68 +2/"*';$#.
1'--2%. K#," -%6/361"&6 +2/*'$: +#% )6,., 16#$()-2% + $'/,"B%, "#)6,:0(8$%
#,%1(;7"8 #"-$'9#"#: SELECT * FROM table_name;

P1%#: * ^ G$6 9*'$96% 6/60-'<%-"% Ç+#%3 #$6,/B6+È.

P')*6# &6=-6 16)6,-"$: (#,6+"%&, 16/'+"+ )*%1,6=%-"% WHERE,
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6A*'-"<"+';7%% &-6=%#$+6 +60+*'7'%&23 #$*69. 4 )*%1,6=%-"" WHERE
(9'02+'%$#. ,6A"<%#96% +2*'=%-"% ()*6+%*9' "#$"--6#$"), 96$6*6% #,(="$
?",:$*6& #$*69: + *%0(,:$'$% 69'02+';$#. $6,:96 $% #$*69", 1,. 96$6*23 G$6
+2*'=%-"% "#$"--6. !"-$'9#"# + 1'--6& #,(<'% /(1%$ #,%1(;7"&:

SELECT column1, column2,...
FROM table_name
WHERE conditions;

F*" -%6/361"&6#$" &6=-6 (/*'$: 1(/,"*(;7"%#. #$*69" "0 *%0(,:$'$'
0')*6#':

SELECT DISTINCT column1, column2,...
FROM table_name;

11.4. P4#-+/"+ 4#//8A

!$*69" $'9=% &6=-6 (1',"$: "0 $'/,"B2, "#)6,:0(. 6)%*'$6* DELETE. H1',.$:
1'--2% &6=-6 $6,:96 B%,2&" #$*69'&", $'9 =% 9'9 " 16/'+,.$:. H1',"$:
"0/*'--2% #$*69" &6=-6, $6,:96 #?6*&(,"*6+'+ 1,. -"3 )61361.7"% (#,6+"..
56 %#," + $'/,"B% %#$: )%*+"<-28 9,;<, # %A6 )6&67:; &6=-6 61-60-'<-6
+21%,"$: 6)*%1%,%--(; #$*69(. F*" G$6& &6=-6 $'9=% (1',"$: A*())2 #$*69,
#66$+%$#$+(;7"% (#,6+";, ,"/6 #*'0( +#% #$*69" $'/,"B2.

>,. (1',%-". #$*69 "#)6,:0(%$#. 6)%*'$6* DELETE; %A6 #"-$'9#"# 6<%-: )636=
-' #"-$'9#"# 6)%*'$6*'

UPDATE:
DELETE FROM table_name WHERE condition;
?/& B5)( %+:%) =75; )45)/):%7(& 4 )6'/"5)/"(& $&*"
DELETE FROM table_name;

I%0 (9'0'-". (#,6+". DELETE (1',"$ +#% #$*69" 1'--68 $'/,"B2, )6,-6#$:;
6<"#$"$ %%. F*" G$6& #"#$%&' -% )6)*6#"$ +'# )61$+%*1"$: 6)%*'B";.

35"7+58 :4#-+/"0 4#//8A:

A$'5%-) Oracle Database:
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DELETE FROM employees WHERE employee_id = 1;

A$'5%-) MS SQL Server:

DELETE FROM employees WHERE employee_id = 1;

A$'5%-) PostgreSQL:

DELETE FROM employees WHERE employee_id = 1;

11.5. !%,%-/"'+-;/8+ %,+5#9"" 7%4"&"2#9"" 4#//8A

>-"0/"+ 4#//8A (MERGE/UPSERT) :

A$'5%-) PostgreSQL:

INSERT INTO target (id, value)
VALUES (1, 'New Value')
ON CONFLICT (id) DO UPDATE
SET value = EXCLUDED.value;

?#$$%68+ %,+5#9"":

A$'5%-) MS SQL Server:

INSERT INTO target_table
SELECT *
FROM source_table;

A$'5%-) PostgreSQL:

BEGIN TRANSACTION;
SET LOCAL synchronous_commit TO OFF;
TRUNCATE TABLE target_table;
INSERT INTO target_table SELECT * FROM source_table;
COMMIT;

()5#)%'2# "$2-G@+/"H:
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>"',%9$ MS SQL Server (TRY-CATCH):

BEGIN TRY
Ê   BEGIN TRAN;
Ê   DELETE FROM users WHERE id = 1;
Ê   COMMIT TRAN;
END TRY
BEGIN CATCH
Ê   ROLLBACK TRAN;
Ê   THROW;
END CATCH;

A$'5%-) PostgreSQL:

BEGIN
Ê   PERFORM 1 / 0;
EXCEPTION
Ê   WHEN division_by_zero THEN
Ê       RAISE NOTICE 'A',&5; %" %),; %',;#-!';
END $$ LANGUAGE plpgsql;
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12. =5:,,"5%62# " $%5'"5%62# 4#//8A

12.1. P$-%6"+ WHERE

F*%1,6=%-"% WHERE "#)6,:0(%$#. 1,. ?",:$*'B"" 0')"#%8. J-6 "#)6,:0(%$#.
1,. "0+,%<%-". $6,:96 $%3 0')"#%8, 96$6*2% (16+,%$+6*.;$ 0'1'--6&(
(#,6+";. !"-$'9#"# #,%1(;7"8: WHERE condition;

A1% condition ^ ,;/6% +2*'=%-"%, +21';7%% *%0(,:$'$ $")' boolean.

F6#,% 6/*'/6$9" )*%1,6=%-". FROM 9'=1'. #$*69' )6,(<%--68 +"*$(',:-68
$'/,"B2 )*6361"$ )*6+%*9( )6 (#,6+"; 6A*'-"<%-".. K#," *%0(,:$'$ (#,6+".
*'+%- true, G$' #$*69' 6#$'%$#. + +2361-68 $'/,"B%, ' "-'<% (%#," *%0(,:$'$
*'+%- false "," NULL) 6$/*'#2+'%$#.. 4 (#,6+"" 6A*'-"<%-"., 9'9 )*'+",6,
0'1%8#$+(%$#. &"-"&(& 61"- #$6,/%B "0 $'/,"B2, )6,(<%--68 -' +2361% FROM.
S#)6,:0(%$#. -% $6,:96 + 6)%*'$6*'3 SELECT, -6 $'9=% + UPDATE, DELETE " $.1.

SELECT column1, column2, ...
FROM table_name
WHERE condition;

12.1.1. I%J"@+$2"+ %,+5#'%58

5'/6* ,6A"<%#9"3 6)%*'$6*6+ +9,;<'%$ 6/2<-2%: boolean AND boolean _
boolean boolean OR boolean _ boolean NOT boolean _ boolean

4 SQL *'/6$'%$ ,6A"<%#9'. #"#$%&' # $*%&. #6#$6.-".&": TRUE ("#$"-'), FALSE
(,6=:) " NULL (Ç-%6)*%1%,%--6%È #6#$6.-"%).

F*%1,6=%-"% WHERE &6=-6 96&/"-"*6+'$: # 6)%*'$6*'&" AND, OR " NOT.
J)%*'$6*2 AND " OR "#)6,:0(;$#. 1,. ?",:$*'B"" 0')"#%8 )6 -%#96,:9"&
(#,6+".&:

¥ 6)%*'$6* AND 6$6/*'='%$ 0')"#:, %#," +#% (#,6+"., *'01%,%--2% 6)%*'$6*6&
AND, "#$"--2;

¥ 6)%*'$6* OR 6$6/*'='%$ 0')"#:, %#," 9'96%-,"/6 "0 (#,6+"8, *'01%,%--23
OR, "#$"--6;

¥ 6)%*'$6* NOT 6$6/*'='%$ 0')"#:, %#," (#,6+"%(.) 5K "#$"--6.

J)%*'$6*2 AND " OR 96&&($'$"+-2, $6 %#$: 6$ )%*%&%-2 &%#$ 6)%*'-16+
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*%0(,:$'$ -% &%-.%$#..

SELECT column1, column2,...
FROM table_name
WHERE condition1 AND condition2 AND condition3 ...;

SELECT column1, column2,...
FROM table_name
WHERE condition1 OR condition2 OR condition3 ...;

SELECT column1, column2,...
FROM table_name
WHERE NOT condition;

12.2. 35+4-%.+/"+ GROUP BY

!$*69" )6*6=1%--68 +361-68 $'/,"B2, )*6C%1C"% ?",:$* WHERE, &6=-6
#A*())"*6+'$: # )6&67:; )*%1,6=%-". GROUP BY.

SELECT column_name(s)
FROM table_name
WHERE condition
GROUP BY column_name(s);

F*%1,6=%-"% GROUP BY A*())"*(%$ #$*69" $'/,"B2, 6/O%1"-.. "3 + 61-(
A*())( )*" #6+)'1%-"" 0-'<%-"8 +6 +#%3 )%*%<"#,%--23 #$6,/B'3. F6*.169, +
96$6*6& (9'0'-2 #$6,/B2, -% "&%%$ 0-'<%-".. 4 *%0(,:$'$% -'/6*2 #$*69 #
61"-'96+2&" 0-'<%-".&" )*%6/*'0(;$#. + 6$1%,:-2% #$*69", )*%1#$'+,.;7"%
+#% #$*69" A*())2. W$6 &6=%$ /2$: )6,%0-6 1,. (#$*'-%-". "0/2$6<-6#$"
+2361-23 1'--23 "/"," 1,. +2<"#,%-". 'A*%A'$-23 ?(-9B"8, )*"&%-%--23 9
G$"& A*())'&.

J)%*'$6* GROUP BY <'#$6 "#)6,:0(%$#. # 'A*%A'$-2&" ?(-9B".&" COUNT, MAX,
MIN, SUM, AVG 1,. A*())"*6+9" -'/6*' *%0(,:$'$6+ )6 61-6&( "," -%#96,:9"&
#$6,/B'&.

4 A*())"*6+'--68 $'/,"B% #$6,/B2, -% +9,;<%--2% + #)"#69 GROUP BY, &6=-6
"#)6,:06+'$: $6,:96 + 'A*%A'$-23 +2*'=%-".3. F*"&%* $'96A6 'A*%A'$-6A6
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+2*'=%-".:

SELECT x, sum(y) FROM test1 GROUP BY x;

J="1'%&28 *%0(,:$'$:

text x | sum ---+----- a | 4 b | 5 c | 2 (3 rows)

P1%#: sum ^ 'A*%A'$-'. ?(-9B"., +2<"#,.;7'. %1"-#$+%--6% 0-'<%-"% 1,.
+#%8 A*())2. M*())"*6+9' /%0 'A*%A'$-23 +2*'=%-"8 +21'%$ -'/6*
*'0,"<';7"3#. 0-'<%-"8 #$6,/B6+. W$6$ =% *%0(,:$'$ &6=-6 )6,(<"$: #
)6&67:; )*%1,6=%-". DISTINCT.

4 #$'-1'*$% SQL GROUP BY &6=%$ A*())"*6+'$: $6,:96 )6 #$6,/B'& "#361-68
$'/,"B2, -6 *'#C"*%-"% Q.DataBase )60+6,.%$ "#)6,:06+'$: + GROUP BY
#$6,/B2 "0 #)"#9' +2/6*9". U'9=% +60&6=-' A*())"*6+9' )6 +2*'=%-".&, ' -%
)*6#$6 "&%-'& #$6,/B6+.

12.2.1. FJ5+J#'/8+ &:/29""

Q'9 /6,:C"-#$+6 1*(A"3 #%*+%*6+ *%,.B"6--23 /'0 1'--23, Q.DataBase
)611%*="+'%$ 'A*%A'$-2% ?(-9B"". RA*%A'$-'. ?(-9B". +2<"#,.%$
%1"-#$+%--6% 0-'<%-"%, 6/*'/'$2+'. &-6=%#$+6 #$*69. J-" $'9=% 6<%-:
)6,%0-2 + #6<%$'-"" # )*%1,6=%-"%& GROUP BY.

E(-9B". MIN +60+*'7'%$ -'"&%-:C%% 0-'<%-"% +2/*'--6A6 #$6,/B'.

E(-9B". MAX +60+*'7'%$ -'"/6,:C%% 0-'<%-"% +2/*'--6A6 #$6,/B'.

SELECT MIN(column_name)
FROM table_name
WHERE condition;

SELECT MAX(column_name)
FROM table_name
WHERE condition;

E(-9B". COUNT +60+*'7'%$ 96,"<%#$+6 #$*69, #66$+%$#$+(;7"3 0'1'--6&(
9*"$%*";.
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SELECT COUNT(column_name)
FROM table_name
WHERE condition;

E(-9B". AVG +60+*'7'%$ #*%1-%% 0-'<%-"% <"#,6+6A6 #$6,/B'.

SELECT AVG(column_name)
FROM table_name
WHERE condition;

E(-9B". SUM +60+*'7'%$ 6/7(; #(&&( <"#,6+6A6 #$6,/B'.

SELECT SUM(column_name)
FROM table_name
WHERE condition;

12.3. 35+4-%.+/"+ ORDER BY

F6#,% $6A6 9'9 0')*6# +21', $'/,"B( *%0(,:$'$6+ ()6#,% 6/*'/6$9" #)"#9'
+2/6*9"), %% &6=-6 6$#6*$"*6+'$:. K#," #6*$"*6+9' -% 0'1'-', #$*69"
+60+*'7';$#. + -%6)*%1%,%--6& )6*.19%. E'9$"<%#9"8 )6*.169 #$*69 + G$6&
#,(<'% /(1%$ 0'+"#%$: 6$ ),'-' #6%1"-%-". " #9'-"*6+'-"., ' $'9=% 6$ )6*.19'
1'--23 -' 1"#9%, )6G$6&( (<"$2+'$: %A6 -%,:0.. J)*%1%,%--28 )6*.169
+2+61"&23 #$*69 A'*'-$"*(%$#., $6,:96 %#," G$') #6*$"*6+9" 0'1'- .+-6.
F6*.169 #6*$"*6+9" 6)*%1%,.%$ )*%1,6=%-"% ORDER BY:

SELECT column1, column2,...
FROM table_name
ORDER BY column1, column2, ... ASC|DESC;

Q,;<%+6% #,6+6 ORDER BY )6 (&6,<'-"; #6*$"*(%$ 0')"#" + )6*.19%
+60*'#$'-".. Y$6/2 6$#6*$"*6+'$: 0')"#" + )6*.19% (/2+'-"., "#)6,:0(8$%
9,;<%+6% #,6+6 DESC. 42*'=%-".&" #6*$"*6+9" &6A($ /2$: ,;/2% +2*'=%-".,
16)(#$"&2% + #)"#9% +2/6*9" 0')*6#'. 5')*"&%*:

SELECT a, b FROM table1 ORDER BY a + b, c;

Q6A1' (9'02+'%$#. -%#96,:96 +2*'=%-"8, )6#,%1(;7"% 0-'<%-". )60+6,.;$
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6$#6*$"*6+'$: #$*69", + 96$6*23 #6+)'," +#% )*%121(7"% 0-'<%-".. >,.
6)*%1%,%-". &%#$' 0-'<%-"8 NULL &6=-6 "#)6,:06+'$: (9'0'-". NULLS FIRST
" NULLS LAST, 96$6*2% )6&%7';$ 0-'<%-". NULL #66$+%$#$+%--6 16 "," )6#,%
0-'<%-"8 -% NULL. F6 (&6,<'-"; 0-'<%-". NULL #<"$';$#. /6,:C% ,;/23
1*(A"3, $6 %#$: )61*'0(&%+'%$#. NULLS FIRST 1,. )6*.19' DESC " NULLS LAST +
)*6$"+-6& #,(<'%.

12.4. !%,%-/"'+-;/8+ 6%<7%./%$'" %)5#)%'2" 4#//8A

K+2:5$"6/8+ <#,5%$8 (WITH RECURSIVE):

A$'5%-) PostgreSQL:

WITH RECURSIVE EmpHierarchy AS (
Ê   SELECT EmployeeID, ManagerID, EmployeeName
Ê   FROM Employees
Ê   WHERE ManagerID IS NULL
Ê   UNION ALL
Ê   SELECT e.EmployeeID, e.ManagerID, e.EmployeeName
Ê   FROM Employees e
Ê   INNER JOIN EmpHierarchy eh ON e.ManagerID = eh.EmployeeID
)
SELECT * FROM EmpHierarchy;

(J5#/"@+/"+ 2%-"@+$'6# $'5%2:

A$'5%-) Oracle Database:

SELECT first_name, last_name
FROM employees
ORDER BY salary DESC
FETCH FIRST 10 ROWS ONLY;

A$'5%-) MS SQL Server:

[%unbreakable]SELECT TOP(10) FirstName, LastName
FROM Employees
ORDER BY Salary DESC;

A$'5%-) PostgreSQL:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
M*())"*6+9' " #6*$"*6+9' 1'--23

>"'#6?$ 82 | !$*'-"B'



[%unbreakable]SELECT first_name, last_name
FROM employees
ORDER BY salary DESC
LIMIT 10;

>%+4"/+/"0 (JOIN) :

4-($*%--%% #6%1"-%-"%:

SELECT e.first_name, d.department_name
FROM employees e
INNER JOIN departments d ON e.department_id = d.department_id;

@%+6% +-%C-%% #6%1"-%-"%:

SELECT e.first_name, d.department_name
FROM employees e
LEFT OUTER JOIN departments d ON e.department_id = d.department_id;

F6,-6% +-%C-%% #6%1"-%-"%:

SELECT e.first_name, d.department_name
FROM employees e
FULL OUTER JOIN departments d ON e.department_id = d.department_id;
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13. C5#/<#29""

U*'-0'9B"" ^ G$6 ?(-1'&%-$',:-6% )6-.$"% +6 +#%3 !HI>. !($: $*'-0'9B"" +
$6&, <$6 6-' 6/O%1"-.%$ )6#,%16+'$%,:-6#$: 1%8#$+"8 + 61-( 6)%*'B"; Ç+#%
"," -"<%A6È. F*6&%=($6<-2% #6#$6.-". +-($*" )6#,%16+'$%,:-6#$" -% +"1-2
1*(A"& $*'-0'9B".&, ", %#," <$6-$6 )6&%C'%$ (#)%C-6 0'+%*C"$: $*'-0'9B";,
-" 61"- "0 *%0(,:$'$6+ G$"3 1%8#$+"8 -% #63*'-"$#. + /'0% 1'--23.

U*'-0'9B". '$6&'*-' # $6<9" 0*%-". 1*(A"3 $*'-0'9B"8. J-' ,"/6
+2)6,-.%$#. " ?"9#"*(%$#. )6,-6#$:;, ,"/6 -% ?"9#"*(%$#. #6+#%&.

U*'-0'9B"6--'. /'0' 1'--23 A'*'-$"*(%$, <$6 +#% "0&%-%-". 0')"#2+';$#. +
)6#$6.--6% 3*'-","7% 16 $6A6, 9'9 $*'-0'9B". /(1%$ #<"$'$:#. 0'+%*C%--68.
S0&%-%-"., )*6"0+61"&2% 6$9*2$68 $*'-0'9B"%8, -%+"1"&2 1,. 1*(A"3
$*'-0'9B"8, )69' 6-' -% /(1%$ 0'+%*C%-', ' 0'$%& 6-" #$'-6+.$#. +"1-2 +#%
#*'0(.

4 Q.DataBase $*'-0'9B". 6)*%1%,.%$#. -'/6*6& SQL-96&'-1, 69*(=%--2&
96&'-1'&" BEGIN " COMMIT. I'-96+#9'. $*'-0'9B". &6=%$ +2A,.1%$: $'9:

BEGIN;
UPDATE table_name SET column1 = column2 - 100.000 WHERE conditions;
...
COMMIT;

K#," + )*6B%##% +2)6,-%-". $*'-0'9B"" *%C'%$#., <$6 -% -(=-6 ?"9#"*6+'$:
%% "0&%-%-"., &6=-6 +2)6,-"$: 96&'-1( ROLLBACK +&%#$6 COMMIT, " +#%
"0&%-%-". /(1($ 6$&%-%-2.

35"7+58 '5#/<#29"H 6 5#</8A 4"#-+2'#A:

A$'5%-) Oracle Database:

BEGIN;
Ê   UPDATE table_name SET column1 = column2 - 100.000 WHERE conditions;
Ê   ...
COMMIT;
_A&",'05 MS SQL Server:_
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BEGIN TRANSACTION;
Ê   UPDATE employees SET salary = salary * 1.1 WHERE department_id = 10;
COMMIT TRANSACTION;
_A&",'05 PostgreSQL:_

BEGIN;
Ê   UPDATE employees SET salary = salary * 1.1 WHERE department_id = 10;
COMMIT;

13.1. S<%-09"0 '5#/<#29"H

!$'-1'*$ SQL 6)*%1%,.%$ <%$2*% (*6+-. "06,.B"" $*'-0'9B"8. 5'"/6,%%
#$*6A"8 "0 -"3, #%*"',"0(%&28, 6)*%1%,.%$#. 61-"& '/0'B%&, A6+6*.7"&, <$6
)*" )'*',,%,:-6& +2)6,-%-"" -%#96,:96 #%*"',"0(%&23 $*'-0'9B"8 16,=-2
A'*'-$"*6+'--6 +21'+'$: $'968 =% *%0(,:$'$, 9'9 %#," /2 6-" 0')(#9',"#: )6
6<%*%1" + -%96$6*6& )6*.19%. J#$',:-2% $*" (*6+-. 6)*%1%,.;$#. <%*%0
6)"#'-". 6#6/23 .+,%-"8, 96$6*2% +60&6=-2 )*" +0'"&61%8#$+""
)'*',,%,:-23 $*'-0'9B"8, -6 -% 16)(#9';$#. -' 6)*%1%,%--6& (*6+-%. Q'9
6$&%<'%$#. + #$'-1'*$%, "0 6)*%1%,%-". #%*"',"0(%&6A6 (*6+-. +2$%9'%$, <$6
-' G$6& (*6+-% -" 61-6 "0 G$"3 .+,%-"8 -%+60&6=-6.

!$'-1'*$ 6)"#2+'%$ #,%1(;7"% 6#6/2% (#,6+"., -%16)(#$"&2% 1,. *'0,"<-23
(*6+-%8 "06,.B"".

Ç=50</%+È @'+/"+

U*'-0'9B". <"$'%$ 1'--2%, 0')"#'--2% )'*',,%,:-68 -%0'+%*C%--68
$*'-0'9B"%8. 5%)6+$6*.%&6% <$%-"% U*'-0'9B". )6+$6*-6 <"$'%$ $% =%
1'--2%, <$6 " *'-:C%, " 6/-'*(="+'%$, <$6 6-" /2," "0&%-%-2 1*(A68
$*'-0'9B"%8 (96$6*'. 0'+%*C",'#: )6#,% )%*+6A6 <$%-".).

B#/'%7/%+ @'+/"+

U*'-0'9B". )6+$6*-6 +2)6,-.%$ 0')*6#, +60+*'7';7"8 -'/6* #$*69 1,.
-%96$6*6A6 (#,6+"., " 6/-'*(="+'%$, <$6 -'/6* #$*69, (16+,%$+6*.;7"3
(#,6+";, "0&%-",#. "0-0' $*'-0'9B"", 0'+%*C"+C%8#. 0' G$6 +*%&..

F/%7#-"0 $+5"#-"<#9""

D%0(,:$'$ (#)%C-68 ?"9#'B"" A*())2 $*'-0'9B"8 69'02+'%$#.
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-%#6A,'#6+'--2& )*" +#%+60&6=-23 +'*"'-$'3 "#)6,-%-". G$"3 $*'-0'9B"8
)6 6<%*%1".

P5%6/" "<%-09"" '5#/<#29"H

P5%6+/; "<%-09"" Ç=50</%+È
@'+/"+

T+,%6'%50+-
7%+ @'+/"+

B#/'%7/%+
@'+/"+

F/%7#-"0
$+5"#-"<#-9""

Read uncommited (<$%-"%
-%0'?"9#"*6+'--23
1'--23)

>6)(#9'%$#.,
-6 -% +
Q.DataBase

460&6=-6 460&6=-6 460&6=-6

Read committed (<$%-"%
0'?"9#"*6+'--23
1'--23)

5%+60&6=-6 460&6=-6 460&6=-6 460&6=-6

Repeatable read
()6+$6*.%&6% <$%-"%)

5%+60&6=-6 5%+60&6=-6 >6)(#9'%$#.,
-6 -% +
Q.DataBase

460&6=-6

Serializable
(#%*"',"0(%&6#$:)

5%+60&6=-6 5%+60&6=-6 5%+60&6=-6 5%+60&6=-6

4 Q.DataBase &6=-6 0')*6#"$: ,;/68 "0 <%$2*%3 (*6+-%8 "06,.B""
$*'-0'9B"8, 61-'96 +-($*" *%',"06+'-2 $6,:96 $*" *'0,"<-23 (*6+-., $6 %#$:
*%="& Read Uncommitted + Q.DataBase 1%8#$+(%$ 9'9 Read Committed.

>,. +2/6*' -(=-6A6 (*6+-. "06,.B"" $*'-0'9B"8 "#)6,:0(%$#. 96&'-1' SET
TRANSACTION. Read Committed ^ (*6+%-: "06,.B"" $*'-0'9B"", +2/"*'%&28 +
Q.DataBase )6 (&6,<'-";. 4 $*'-0'9B"", *'/6$';7%8 -' G$6& (*6+-%, 0')*6#
SELECT (/%0 )*%1,6=%-". FOR UPDATE/SHARE) +"1"$ $6,:96 $% 1'--2%, 96$6*2%
/2," 0'?"9#"*6+'-2 16 -'<',' 0')*6#', 6- -"96A1' -% (+"1"$
-%0'?"9#"*6+'--23 1'--23 "," "0&%-%-"8, +-%#%--23 + )*6B%##%
+2)6,-%-". 0')*6#' )'*',,%,:-2&" $*'-0'9B".&". P')*6# SELECT +"1"$
#-"&69 /'02 1'--23 + &6&%-$ -'<',' +2)6,-%-". 0')*6#'. J1-'96 SELECT
+"1"$ *%0(,:$'$2 "0&%-%-"8, +-%#%--23 *'-%% + G$68 =% $*'-0'9B"", 1'=%
%#," 6-" %7% -% 0'?"9#"*6+'-2. >+' )6#,%16+'$%,:-23 6)%*'$6*' SELECT
&6A($ +"1%$: *'0-2% 1'--2% 1'=% + *'&9'3 61-68 $*'-0'9B"", %#," 9'9"%-$6
1*(A"% $*'-0'9B"" 0'?"9#"*(;$ "0&%-%-". )6#,% 0')(#9' )%*+6A6 SELECT, -6
16 0')(#9' +$6*6A6.

Q6&'-12 UPDATE, DELETE, SELECT FOR UPDATE " SELECT FOR SHARE +%1($ #%/.
)616/-6 SELECT )*" )6"#9% B%,%+23 #$*69: 6-" -'81($ $6,:96 $% B%,%+2%
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14. 35"7+58 "$,%-;<%6#/"0 SQL-<#,5%$%6

14.1. 35%$'8+ <#,5%$8

D'##&6$*"& /'06+2% )*"&%*2 "#)6,:06+'-". )*6#$23 SQL-0')*6#6+ + $*L3
1"',%9$'3: Oracle Database, MS SQL Server, PostgreSQL. 5"=% )*"+%1%-2 $")6+2%
)*"&%*2 SELECT-0')*6#6+, ",,;#$*"*(;7"% +2)6,-%-"% 6#-6+-23 6)%*'B"8
-'1 $'/,"B'&" 11. 9'=16A6 ?6*&'$'.

Oracle Database

!601'1"& -%6/361"&2% $'/,"B2 (employees " departments):

CREATE TABLE employees (
Ê   employee_id INT PRIMARY KEY,
Ê   first_name VARCHAR(50) NOT NULL,
Ê   last_name VARCHAR(50) NOT NULL,
Ê   department_id INT,
Ê   salary DECIMAL(10, 2)
);

CREATE TABLE departments (
Ê   department_id INT PRIMARY KEY,
Ê   department_name VARCHAR(100) NOT NULL
);

>',%% )%*%81%& 9 6)%*'B".& INSERT, UPDATE, DELETE:
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-- A)="$,'%&' %)$78 #"6&4'9 *,- 5"=,&27 employees.
INSERT INTO employees (employee_id, first_name, last_name, department_id, salary)
VALUES
Ê   (1, 'C$"%', 'C$"%)$', 1, 50000.00);
INSERT INTO employees (employee_id, first_name, last_name, department_id, salary)
VALUES
Ê   (2, 'D%%"', '?'5/)$"', 1, 60000.00);
INSERT INTO employees (employee_id, first_name, last_name, department_id, salary)
VALUES
Ê   (3, 'E)/&4', '.'(F%)$', 2, 45000.00);
INSERT INTO employees (employee_id, first_name, last_name, department_id, salary)
VALUES
Ê   (4, 'G,'%"', '3/"4%)$"', 2, 55000.00);
INSERT INTO employees (employee_id, first_name, last_name, department_id, salary)
VALUES
Ê   (5, 'H&8"&,', '!)$&0)$', 3, 70000.00);

-- A)="$,'%&' %)$78 #"6&4'9 *,- 5"=,&27 Departments.
INSERT INTO departments (department_id, department_name) VALUES (1, 'IT )5*',');
INSERT INTO departments (department_id, department_name) VALUES (2, 'H"/0'5&%@');
INSERT INTO departments (department_id, department_name) VALUES (3, '?/)*":&');
INSERT INTO departments (department_id, department_name) VALUES (4, 'I&%"%47');

-- J=%)$,'%&' *"%%78 4)5/+*%&0"
UPDATE employees
SET salary = 50000
WHERE employee_id = 2;

-- K*",'%&' 4)5/+*%&0"
DELETE FROM employees
WHERE employee_id = 2;

>',%% )%*%81%& 9 0')*6#'&:

-- L7=)/0" $4'8 #"6&4'9 &# 5"=,&27 employees
SELECT employee_id, first_name, last_name
FROM employees;
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-- M/+66&/)$0" 6) )5*',"( & 6),+1'%&' 4/'*%'@) )0,"*"
SELECT department_id, AVG(salary)
FROM employees
GROUP BY department_id;

-- J=N'*&%'%&' *$+8 5"=,&2 (employees & departments)
SELECT e.employee_id, e.first_name, d.department_name
FROM employees e
JOIN departments d ON e.department_id = d.department_id;

MS SQL Server

!601'1"& -%6/361"&2% $'/,"B2 (employees " departments):

CREATE TABLE Employees (
Ê   EmployeeID INT PRIMARY KEY,
Ê   FirstName NVARCHAR(50) NOT NULL,
Ê   LastName NVARCHAR(50) NOT NULL,
Ê   DepartmentID INT,      -- $)445"%"$,&$"'( 6),' DepartmentID
Ê   RegionID INT           -- *)="$,-'( 6),' RegionID
);

CREATE TABLE Departments (
Ê   DepartmentID INT PRIMARY KEY,
Ê   DepartmentName NVARCHAR(100) NOT NULL
);

>',%% )%*%81%& 9 6)%*'B".& INSERT, UPDATE, DELETE:

INSERT INTO Departments (DepartmentID, DepartmentName)
VALUES
Ê   (1, 'H"/0'5&%@'),
Ê   (2, 'CO'),
Ê   (3, 'E+8@",5'/&-');
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INSERT INTO Employees (EmployeeID, FirstName, LastName, DepartmentID, RegionID)
VALUES
Ê   (1, 'C$"%', 'C$"%)$', 1, 1),
Ê   (2, 'D%%"', '.(&/%)$"', 1, 1),
Ê   (3, 'E)/&4', '.'('%)$', 2, 2),
Ê   (4, 'G,'%"', '?'5/)$%"', 2, 2),
Ê   (5, '3&/&,,', 'L"4&,;'$', 3, 3);

UPDATE Employees
SET RegionID = 5
WHERE EmployeeID = 2;

DELETE FROM Employees
WHERE EmployeeID = 2;

>',%% )%*%81%& 9 0')*6#'&:

-- L7=)/0" $4'8 4)5/+*%&0)$
SELECT EmployeeID, FirstName, LastName
FROM Employees;

-- D@/'@&/)$"%&' 6) /'@&)%"(
SELECT RegionID, COUNT(*) AS TotalEmployees
FROM Employees
GROUP BY RegionID;

-- .)'*&%'%&' *$+8 5"=,&2 (Employees & Departments)
SELECT E.EmployeeID, E.FirstName, D.DepartmentName
FROM Employees E
INNER JOIN Departments D ON E.DepartmentID = D.DepartmentID;

PostgreSQL

!601'1"& -%6/361"&2% $'/,"B2 (employees " departments):
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CREATE TABLE Departments (
Ê   DepartmentID SERIAL PRIMARY KEY,
Ê   DepartmentName VARCHAR(100) NOT NULL
);

CREATE TABLE Employees (
Ê   EmployeeID SERIAL PRIMARY KEY,
Ê   FirstName VARCHAR(50) NOT NULL,
Ê   LastName VARCHAR(50) NOT NULL,
Ê   DepartmentID INT REFERENCES Departments(DepartmentID),
Ê   Salary DECIMAL(10, 2)
);

>',%% )%*%81%& 9 6)%*'B".& INSERT, UPDATE, DELETE:

INSERT INTO Employees (FirstName, LastName, DepartmentID, Salary)
VALUES
Ê   ('C$"%', 'C$"%)$', 1, 50000.00),
Ê   ('D%%"', '.(&/%)$"', 1, 60000.00),
Ê   ('E)/&4', '.'('%)$', 2, 45000.00),
Ê   ('G,'%"', '?'5/)$%"', 2, 55000.00),
Ê   ('3&/&,,', 'L"4&,;'$', 3, 70000.00);

INSERT INTO Departments (DepartmentName)
VALUES
Ê   ('H"/0'5&%@'),
Ê   ('?/)*":&'),
Ê   ('I&%"%47');

UPDATE employees
SET salary = 50000
WHERE EmployeeID = 2;

-- K*",-'( 4)5/+*%&0"
DELETE FROM employees
WHERE EmployeeID = 2;

>',%% )%*%81%& 9 0')*6#'&:
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-- ?/)45)9 $7=)/ #"6&4'9
SELECT id, first_name, last_name
FROM employees;

-- D@/'@&/+'( *"%%7' 6) *'6"/5"('%5"(
SELECT dept_id, AVG(salary)
FROM employees
GROUP BY dept_id;

-- L%+5/'%%'' )=N'*&%'%&' 5"=,&2
SELECT emp.id, emp.first_name, dep.dept_name
FROM employees emp
JOIN departments dep ON emp.dept_id = dep.id;

14.2. >-%./8+ %,+5#9"" $ 4#//87"

F%*%361. 9 /6,%% A,(/696&( "0(<%-"; +60&6=-6#$%8 !HI>, *'##&6$*"& *.1
#,6=-23 6)%*'B"8, 96$6*2% )6&6A($ *%C"$: C"*69"8 #)%9$* *%',:-23 0'1'<.

1) Oracle Database

J'4'?':

P'1'<': !,%1"$:, <$6/2 $6+'*2 "0 #9,'1', 96$6*2% )*"+%0," + &'A'0"- "-'
)69'0", +6+*%&. +60+*'7',"#: 6/*'$-6. Q'9 *'/6$'%$: -6($/(9 )*"+%0%- +
&'A'0"-, %A6 0'+61.$ + #"#$%&(, '+$6&'$"<%#9" (#$'-'+,"+'%$#. 1'$' +60+*'$'
<%*%0 2 &%#.B'. Q6-#(,:$'-$2 +"1.$ 6)"#'-"% $6+'*' " 96A1' %A6 -'16 +%*-($:.
!"#$%&' #'&' )*6+%*.%$ Ñ -% )6*' ," +%*-($: $6+'* -' #9,'1.
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REM O"=,&2" 5)$"/)$ ("@"#&%", 6/&=7$P&8 4) 40,"*"
CREATE TABLE product_descriptions (
Ê   product_id NUMBER PRIMARY KEY, --id 5)$"/"
Ê   product_name VARCHAR2(100), --%"&('%)$"%&' 5)$"/"
Ê   description CLOB, --)6&4"%&' 5)$"/"
Ê   return_date DATE, --*"5" )56/"$0& )=/"5%) %" 40,"*
Ê   created_date DATE DEFAULT SYSDATE --*"5" 4)#*"%&- 0"/5)10& 6/&%-5)@) 5)$"/"
);
REM ?"0'5 4 2 6/)2'*+/"(&
CREATE OR REPLACE PACKAGE product_utils AS
Ê   --A)="$,'%&' %)$)@) 5)$"/" $ 4&45'(+
Ê   PROCEDURE add_product_description(
Ê       p_id NUMBER, --id 5)$"/"
Ê       p_name VARCHAR2, --%"&('%)$"%&' 5)$"/"
Ê       p_text VARCHAR2 --)6&4"%&' 5)$"/"
Ê   );

Ê   --J5)=/":'%&' &%Q)/("2&& ) 5)$"/' 6) id
Ê   PROCEDURE show_description(
Ê       p_id NUMBER --id 5)$"/"
Ê   );
END product_utils;
/
REM R'",&#"2&- 6"0'5"
CREATE OR REPLACE PACKAGE BODY product_utils AS
Ê   PROCEDURE add_product_description(
Ê       p_id NUMBER,
Ê       p_name VARCHAR2,
Ê       p_text VARCHAR2
Ê   ) IS
Ê       v_clob CLOB; --S)0",;%7' 6'/'('%%7'
Ê       v_current_date DATE;
Ê   BEGIN
Ê       DBMS_LOB.CREATETEMPORARY(v_clob, TRUE); --.)#*"'( $/'('%%79 CLOB
Ê       DBMS_LOB.WRITE(v_clob, LENGTH(p_text), 1, p_text); --T"6&47$"'( 5'045 p_text $
v_clob
Ê       SELECT SYSDATE INTO v_current_date FROM DUAL; --T"6&47$"'( 5'0+<+> *"5+ $
6'/'('%%+>
Ê       --.)8/"%-'( $4' $ 5"=,&2+, 6/&="$&$ 2 ('4-2" 0 *"5' )56/"$0& %" 40,"*:
Ê       INSERT INTO product_descriptions (product_id, product_name, description,
return_date)
Ê       VALUES (p_id, p_name, v_clob, ADD_MONTHS(v_current_date, 2));
Ê       DBMS_LOB.FREETEMPORARY(v_clob); --J4$)=):*"'( $/'('%%79 CLOB
Ê   END;
Ê   PROCEDURE show_description(
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Ê       p_id NUMBER
Ê   ) IS
Ê       v_clob CLOB; --S)0",;%7' 6'/'('%%7'
Ê       v_buffer VARCHAR2(4000);
Ê       v_amount_to_read NUMBER := 4000;
Ê       v_product_name VARCHAR2(100);
Ê       v_return_date DATE;
Ê   BEGIN
Ê       SELECT product_name INTO v_product_name FROM product_descriptions WHERE
product_id = p_id;
Ê       SELECT description INTO v_clob FROM product_descriptions WHERE product_id =
p_id;
Ê       DBMS_LOB.READ(v_clob, v_amount_to_read, 1, v_buffer); --U&5"'( 6'/$7' 4000
4&($),)$
Ê       SELECT return_date INTO v_return_date FROM product_descriptions WHERE
product_id = p_id;
Ê       --L7$)*&( /'#+,;5"5
Ê       DBMS_OUTPUT.PUT_LINE('!"&('%)$"%&' 5)$"/": ' || v_product_name);
Ê       DBMS_OUTPUT.PUT_LINE('J6&4"%&' 5)$"/": ' || v_buffer);
Ê       DBMS_OUTPUT.PUT_LINE('A"5" )56/"$0& )=/"5%) %" 40,"*: ' || v_return_date);
Ê   END;
END product_utils;
/
REM L%'6"0'5%"- Q+%02&- *,- 6/)$'/0& &45'1'%&- 4/)0" $)#$/"5" 5)$"/"
CREATE OR REPLACE FUNCTION is_return_date_expired(
Ê   p_product_id NUMBER
) RETURN VARCHAR2
IS
Ê   v_return_date DATE;
Ê   v_result VARCHAR2(100);
BEGIN
Ê   SELECT return_date INTO v_return_date
Ê   FROM product_descriptions
Ê   WHERE product_id = p_product_id;

Ê   IF v_return_date < SYSDATE THEN
Ê       v_result := 'A"5" $)#$/"5" %" 40,"* C.OG3SD';
Ê   ELSE
Ê       v_result := 'A"5" $)#$/"5" %" 40,"* !G &45'0,"';
Ê   END IF;
Ê   RETURN v_result;
EXCEPTION
Ê   WHEN NO_DATA_FOUND THEN
Ê       RETURN 'O)$"/ 4 +0"#"%%7( ID %' %"9*'%';
END is_return_date_expired;
/
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SET SERVEROUTPUT ON
REM O'45)$79 =,)0
DECLARE
Ê   v_product_id NUMBER := 1;  -- id 5)$"/"
Ê   v_product_name VARCHAR2(100) := 'ASUS TUF Gaming A15';
Ê   v_description VARCHAR2(4000) := '1920x1080, IPS, AMD Ryzen 5 7535HS, -*/": 6, RAM
16 ME, SSD 512 ME, GeForce RTX 2050 *,- %)+5=+0)$ 4 ME, ='# J.';
BEGIN
Ê   -- J1&<"'( 5"=,&2+ 6'/'* 5'45)(
Ê   DELETE FROM product_descriptions WHERE product_id = v_product_id;
Ê   -- A)="$,-'( )6&4"%&' 5)$"/"
Ê   product_utils.add_product_description(v_product_id, v_product_name,
v_description);
Ê   -- ?/)4("5/&$"'( )6&4"%&'
Ê   product_utils.show_description(v_product_id);
Ê   -- ?/)$'/-'( 4/)0 $)#$/"5" 5)$"/" 4 6)()<;> $%'6"0'5%)9 Q+%02&&
Ê   DBMS_OUTPUT.PUT_LINE('?/)$'/0" 4/)0" $)#$/"5": ' ||
is_return_date_expired(v_product_id));
Ê   -- J1&<"'( 5"=,&2+ 6)4,' 5'45"
Ê   DELETE FROM product_descriptions WHERE product_id = v_product_id;
END;
/
REM T"1&450" )=N'05)$
DROP PACKAGE product_utils;
DROP FUNCTION is_return_date_expired;
DROP TABLE product_descriptions;

J#-6+-2% G,%&%-$2:

¥ $'/,"B' product_descriptions - 3*'-%-"% $6+'*6+ # /6,:C"&" 6)"#'-".&"
(CLOB)

¥ )'9%$ product_utils - #61%*="$ )*6B%1(*2:

¥ add_product_description - #601'%$ +*%&%--28 CLOB, 0')"#2+'%$ + -%A6 1'--2%
" #63*'-.%$ + $'/,"B(

¥ show_description - <"$'%$ CLOB " +2+61"$ "-?6*&'B"; 6 $6+'*%

¥ ?(-9B". is_return_date_expired - )*6+%*.%$ "#$%9 ," #*69 +60+*'$' $6+'*'

Q,;<%+2% $%3-6,6A"":

¥ *'/6$' # +*%&%--2&" CLOB (DBMS_LOB.CREATETEMPORARY);

¥ 6)%*'B"" <$%-"./0')"#" LOB (DBMS_LOB.WRITE, DBMS_LOB.READ);

¥ ()*'+,%-"% /6,:C"&" $%9#$6+2&" 1'--2&";
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¥ )'9%$-28 )61361 9 6*A'-"0'B"" 961'.

2) MS SQL Server

J'4'?':

R+$6&'$"0'B". 6$<%$-6#$" )6 )*61'='& 96&):;$%*-68 $%3-"9"

J*A'-"06+'$: #"#$%&(, 96$6*'. '+$6&'$"<%#9" #<"$'%$ +2*(<9(, )69'02+'%$
#'&2% )*"/2,:-2% $6+'*2 " *'##<"$2+'%$ /6-(#2 &%-%1=%*'&. W$6 )60+6,"$
/2#$*6 )*"-"&'$: *%C%-". )6 0'9()9'& " &6$"+"*6+'$: #6$*(1-"96+.

-- K45"%)$0" Q)/("5" *"5
SET dateformat dmy
go
-- .)#*"%&' 5"=,&27 *,- +1'5" 6/)*":
IF OBJECT_ID('Sales', 'U') IS NOT NULL
Ê   DROP TABLE Sales
go
CREATE TABLE Sales (
Ê   SaleID INT IDENTITY(1,1) PRIMARY KEY,
Ê   ProductName NVARCHAR(100) NOT NULL,
Ê   SaleDate DATE DEFAULT GETDATE(),
Ê   Quantity INT NOT NULL,
Ê   UnitPrice DECIMAL(10,2) NOT NULL,
Ê   TotalAmount AS (Quantity * UnitPrice), -- L71&4,-'()' 6),'
Ê   SaleMonth AS (FORMAT(SaleDate, 'yyyy-MM')) -- L71&4,-'()' 6),' *,- "%",&#"
)
go
-- T"6),%'%&' 5'45)$7(& *"%%7(&
INSERT INTO Sales (ProductName, SaleDate, Quantity, UnitPrice) VALUES
Ê   ('!)+5=+0 ASUS VivoBook', '15.01.2024', 2, 45000.00),
Ê   ('H7P; ='46/)$)*%"-', '18.01.2024', 5, 1200.00),
Ê   ('H)%&5)/ 24"', '22.01.2024', 1, 18000.00),
Ê   ('3,"$&"5+/" ('8"%&1'40"-', '15.02.2024', 3, 3500.00),
Ê   ('!)+5=+0 Lenovo IdeaPad', '28.02.2024', 1, 52000.00),
Ê   ('3)$/&0 *,- (7P&', '05.03.2024', 10, 500.00)
go
-- ?/)2'*+/" *,- "%",&#" 6/)*": #" 6'/&)*
IF OBJECT_ID('GetSalesReport', 'P') IS NOT NULL
Ê   DROP PROCEDURE GetSalesReport
go
CREATE PROCEDURE GetSalesReport
Ê   @StartDate DATE,
Ê   @EndDate DATE
AS
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BEGIN
Ê   -- J=<"- 45"5&45&0" 6) 6'/&)*+
Ê   SELECT
Ê       COUNT(*) as '3),&1'45$) 6/)*":',
Ê       SUM(TotalAmount) as 'J=<"- $7/+10"',
Ê       AVG(TotalAmount) as './'*%&9 1'0',
Ê       MAX(TotalAmount) as 'H"04&(",;%"- 6/)*":"',
Ê       MIN(TotalAmount) as 'H&%&(",;%"- 6/)*":"'
Ê   FROM Sales
Ê   WHERE SaleDate BETWEEN @StartDate AND @EndDate
Ê   -- A'5",&#"2&- 6) 5)$"/"(
Ê   SELECT
Ê       ProductName as 'O)$"/',
Ê       SUM(Quantity) as '3),&1'45$)',
Ê       SUM(TotalAmount) as '.+(("',
Ê       FORMAT(SUM(TotalAmount) * 100.0 / (SELECT SUM(TotalAmount) FROM Sales WHERE
SaleDate BETWEEN @StartDate AND @EndDate), 'N2') + '%' as 'A),- $ $7/+10''
Ê   FROM Sales
Ê   WHERE SaleDate BETWEEN @StartDate AND @EndDate
Ê   GROUP BY ProductName
Ê   ORDER BY SUM(TotalAmount) DESC
Ê   -- ?/)*":& 6) ('4-2"(
Ê   SELECT
Ê       SaleMonth as 'H'4-2',
Ê       COUNT(*) as '3),&1'45$) 6/)*":',
Ê       SUM(TotalAmount) as 'L7/+10"'
Ê   FROM Sales
Ê   WHERE SaleDate BETWEEN @StartDate AND @EndDate
Ê   GROUP BY SaleMonth
Ê   ORDER BY SaleMonth
END
go
-- ?/)2'*+/" *,- /"41'5" =)%+4)$ ('%'*:'/)$
IF OBJECT_ID('CalculateManagerBonus', 'P') IS NOT NULL
Ê   DROP PROCEDURE CalculateManagerBonus
go
CREATE PROCEDURE CalculateManagerBonus
Ê   @TargetAmount DECIMAL(10,2) = 100000
AS
BEGIN
Ê   SELECT
Ê       SaleMonth as 'H'4-2',
Ê       SUM(TotalAmount) as 'I"05&1'40"- $7/+10"',
Ê       @TargetAmount as '?,"%)$"- $7/+10"',
Ê       CASE
Ê           WHEN SUM(TotalAmount) >= @TargetAmount THEN '?,"% $76),%'%'
Ê           ELSE '?,"% %' $76),%'%'
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Ê       END as '.5"5+4',
Ê       CASE
Ê           WHEN SUM(TotalAmount) >= @TargetAmount THEN SUM(TotalAmount) * 0.05
Ê           ELSE 0
Ê       END as 'E)%+4 ('%'*:'/"'
Ê   FROM Sales
Ê   GROUP BY SaleMonth
Ê   ORDER BY SaleMonth
END
go
-- A'()%45/"2&- /"=)57
-- D%",&# 6/)*": #" 6'/$79 0$"/5", 2024
EXEC GetSalesReport '01.01.2024', '31.03.2024'
go
-- R"41'5 =)%+4)$ ('%'*:'/)$
EXEC CalculateManagerBonus @TargetAmount = 50000
go
-- E745/79 "%",&# 5'0+<&8 6/)*":
SELECT
Ê   'O'0+<&9 ('4-2: ' + FORMAT(GETDATE(), 'MMMM yyyy') as '?'/&)*',
Ê   (SELECT COUNT(*) FROM Sales WHERE SaleDate >= DATEFROMPARTS(YEAR(GETDATE()),
MONTH(GETDATE()), 1)) as '?/)*": $ ('4-2'',
Ê   (SELECT SUM(TotalAmount) FROM Sales WHERE SaleDate >=
DATEFROMPARTS(YEAR(GETDATE()), MONTH(GETDATE()), 1)) as 'L7/+10" $ ('4-2''
go
-- J1&450"
IF OBJECT_ID('Sales', 'U') IS NOT NULL
Ê   DROP TABLE Sales
go
IF OBJECT_ID('GetSalesReport', 'P') IS NOT NULL
Ê   DROP PROCEDURE GetSalesReport
go
IF OBJECT_ID('CalculateManagerBonus', 'P') IS NOT NULL
Ê   DROP PROCEDURE CalculateManagerBonus
go

Q,;<%+2% $%3-6,6A"":

¥ 42<"#,.%&2% )6,. 1,. '+$6&'$"<%#9"3 *'#<%$6+

¥ RA*%A'$-2% ?(-9B"" 1,. '-',"0' 1'--23

¥ H#,6+-'. ,6A"9' 1,. /"0-%#-)*'+",

¥ E6*&'$"*6+'-"% 1'--23 1,. 6$<%$-6#$"

¥ F'*'&%$*"06+'--2% )*6B%1(*2 1,. A"/9"3 6$<%$6+

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
F*"&%*2 "#)6,:06+'-". SQL-0')*6#6+

>"'#6?$ 98 | !$*'-"B'



3) PostgreSQL

J'4'?':

J)*%1%,"$: UJF-5 $6+'*6+, 96$6*2% )*"-%#," -'"/6,:C(; )*"/2,: 0'
)6#,%1-"8 9+'*$',, ' $'9=% +2+%#$" "-?6*&'B"; 6 #*%1-%& <%9%, 96,"<%#$+%
0'9'06+ " -'"&%-6+'-"" )*61(9$'.

E'"5$;0:

¥ ORDERS: P'9'0 (ORDER_ID, CUSTOMER_ID, PRODUCT_ID, AMOUNT, ORDER_DATE)

¥ PRODUCTS: U6+'*2 (PRODUCT_ID, NAME, PRICE)

J'1*+(:

CREATE TABLE PRODUCTS (
Ê   PRODUCT_ID SERIAL PRIMARY KEY,
Ê   NAME VARCHAR(100) NOT NULL,
Ê   PRICE DECIMAL(10, 2) NOT NULL
);

CREATE TABLE ORDERS (
Ê   ORDER_ID SERIAL PRIMARY KEY,
Ê   CUSTOMER_ID INT NOT NULL,
Ê   PRODUCT_ID INT NOT NULL REFERENCES PRODUCTS(PRODUCT_ID),
Ê   AMOUNT DECIMAL(10, 2) NOT NULL,
Ê   ORDER_DATE TIMESTAMP NOT NULL
);

INSERT INTO PRODUCTS (NAME, PRICE)
VALUES
Ê   ('.("/5Q)%', 35000.00),
Ê   ('!)+5=+0', 60000.00),
Ê   ('?,"%P'5', 25000.00),
Ê   ('H)%&5)/', 15000.00),
Ê   ('3),)%0&', 5000.00);
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INSERT INTO ORDERS (CUSTOMER_ID, PRODUCT_ID, AMOUNT, ORDER_DATE)
VALUES
Ê   (101, 1, 35000.00, '2023-09-15 10:30:00'),
Ê   (102, 2, 60000.00, '2023-09-20 14:15:00'),
Ê   (103, 3, 25000.00, '2023-09-25 16:45:00'),
Ê   (104, 1, 35000.00, '2025-05-01 09:00:00'),
Ê   (105, 4, 15000.00, '2025-05-05 11:30:00'),
Ê   (106, 5, 5000.00, '2025-06-10 13:15:00'),
Ê   (107, 2, 60000.00, '2025-07-15 15:00:00'),
Ê   (108, 3, 25000.00, '2025-07-20 17:30:00');
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WITH LastQuarterOrders AS (
Ê   -- ?)*#"6/)4 *,- $7=)/" #"0"#)$ #" 6)4,'*%&' 3 ('4-2"
Ê   SELECT *
Ê   FROM ORDERS
Ê   WHERE ORDER_DATE >= (current_date - interval '3 months')
),
ProfitPerProduct AS (
Ê   -- ?)*#"6/)4 *,- /"41'5" 6/&=7,& 6) 0":*)(+ 5)$"/+
Ê   SELECT
Ê       *.PRODUCT_ID,
Ê       SUM(*.AMOUNT) AS TotalRevenue,
Ê       COUNT(*) AS OrderCount,
Ê       AVG(*.AMOUNT) AS AverageOrderAmount
Ê   FROM LastQuarterOrders *
Ê   GROUP BY *.PRODUCT_ID
),
FinalResults AS (
Ê   -- ?)*#"6/)4 *,- 6/&4)'*&%'%&- %"#$"%&- 5)$"/" & Q&%",;%)9 4)/5&/)$0&
Ê   SELECT
Ê       P.NAME AS ProductName,
Ê       P.PRICE,
Ê       PPP.TotalRevenue,
Ê       PPP.OrderCount,
Ê       PPP.AverageOrderAmount
Ê   FROM ProfitPerProduct PPP
Ê   JOIN PRODUCTS P ON PPP.PRODUCT_ID = P.PRODUCT_ID
Ê   ORDER BY PPP.TotalRevenue DESC
Ê   LIMIT 5
)
SELECT
Ê   FR.ProductName,
Ê   FR.Price,
Ê   FR.TotalRevenue AS Revenue,
Ê   FR.OrderCount AS Orders,
Ê   ROUND(FR.AverageOrderAmount, 2) AS AverageOrder
FROM FinalResults FR;
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15. R$'5%+//8+ ,#2+'8, &:/29"" " ,5%9+4:58
4"#-+2'# Oracle Database

15.1. ()*"+ $6+4+/"0

!HI> #61%*="$ 6)*%1%,%--28 -'/6* )*6B%1(*, ?(-9B"8 " )'9%$6+ 1,. 1"',%9$'
Oracle Database.

DBMS-)'9%$2 (Database Management System Packages) Ñ G$6
#)%B"',"0"*6+'--2% )*6A*'&&-2% 96&)6-%-$2, )*%1-'0-'<%--2% 1,.
6/,%A<%-". ()*'+,%-". /'0'&" 1'--23 " *'#C"*%-". ?(-9B"6-',:-6#$" !HI>.
Q'=128 )'9%$ +9,;<'%$ -'/6* )*6B%1(*, ?(-9B"8 " )%*%&%--23,
)*%1-'0-'<%--23 1,. +2)6,-%-". 6)*%1%,L--23 0'1'<, $'9"3 9'9 ()*'+,%-"%
)*6"0+61"$%,:-6#$:;, 6/%#)%<%-"% /%06)'#-6#$", +%1%-"% =(*-',' '(1"$' "
1*(A"%.

J'?%/ &9F&0 DBMS-1'-%)0?

¥ :,5%*+/"+ #47"/"$'5"5%6#/"0:  ()*67';$ +2)6,-%-"% )6+#%1-%+-23
0'1'< '1&"-"#$*"*6+'-". /'0 1'--23;

¥ #6'%7#'"<#9"0 <#4#@:  )60+6,.;$ '+$6&'$"0"*6+'$: *%A(,.*-2% 6)%*'B"",
$'9"% 9'9 *%0%*+-6% 96)"*6+'-"%, 6<"#$9' =(*-',' '(1"$' " $.1;

¥ 5#$L"5+/"+ &:/29"%/#-;/%$'":  )6+2C';$ +60&6=-6#$" !HI>,
)*%16#$'+,.. -6+2% "-#$*(&%-$2 " +60&6=-6#$".

UTL-)'9%$2 (Utility Packages) Ñ G$6 -'/6* )*%16)*%1%,L--23 )'9%$6+ + !HI>
Oracle, )*%16#$'+,.;7"3 #,(=%/-2% ?(-9B"" 1,. +0'"&61%8#$+". #
6)%*'B"6--68 #"#$%&68, #%$:;, ?'8,'&" " 1,. +2)6,-%-". 1*(A"3
'1&"-"#$*'$"+-23 0'1'<, 96$6*2% -%+60&6=-6 *%',"06+'$: #*%1#$+'&"
<"#$6A6 SQL.

J'?%/ &9F&0 UTL-1'-%)0?

¥ 5#)%'# $ 6/+L/"7" 4#//87" : )60+6,.;$ <"$'$: " 0')"#2+'$: $%9#$6+2%
?'8,2 )*.&6 "0 I>;

¥ $+'+6%+ 6<#"7%4+H$'6"+ : 6/%#)%<"+';$ +60&6=-6#$: 6$)*'+9" HTTP-
0')*6#6+ " *'/6$2 # #%$%+2&" 1'--2&";

¥ 6$'5%+//#0 ,%@'# : 1';$ +60&6=-6#$: 6$)*'+,.$: G,%9$*6--2% )"#:&'
-%)6#*%1#$+%--6 "0 !HI>;
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¥ $+56"$/8+ %,+5#9"" : )*%16#$'+,.;$ ?(-9B"" 1,. ?6*&'$"*6+'-". 1'--23,
*'/6$2 # 961'&" 6C"/69 " 1*(A"% ($","$2.

F611%*="+'%&2% )*6B%1(*2, ?(-9B"", )'9%$2 1"',%9$' Oracle Database :

1. DBMS_OUTPUT.PUT

2. DBMS_OUTPUT.PUT_LINE

3. DBMS_OUTPUT.ENABLE

4. DBMS_OUTPUT.DISABLE

5. DBMS_OUTPUT.GET_LINE

6. DBMS_OUTPUT.GET_LINES

7. DBMS_ASSERT.NOOP

8. DBMS_ASSERT.ENQUOTE_NAME

9. DBMS_ASSERT.ENQUOTE_LITERAL

10. DBMS_ASSERT.SIMPLE_SQL_NAME

11. DBMS_ASSERT.QUALIFIED_SQL_NAME

12. DBMS_RANDOM.INITIALIZE

13. DBMS_RANDOM.TERMINATE

14. DBMS_RANDOM.NORMAL

15. DBMS_RANDOM.RANDOM

16. DBMS_RANDOM.SEED

17. DBMS_RANDOM.VALUE

18. DBMS_ALERT.REGISTER

19. DBMS_ALERT.REMOVE

20. DBMS_ALERT.REMOVEALL

21. DBMS_ALERT.SIGNAL

22. DBMS_ALERT.WAITANY

23. DBMS_ALERT.WAITONE

24. DBMS_ALERT.SETDEFAULTS

25. DBMS_APPLICATION_INFO.READ_MODULE

26. DBMS_APPLICATION_INFO.READ_CLIENT_INFO
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27. DBMS_APPLICATION_INFO.SET_MODULE

28. DBMS_APPLICATION_INFO.SET_CLIENT_INFO

29. DBMS_APPLICATION_INFO.SET_SESSION_LONGOPS

30. DBMS_ODCI.ESTIMATE_CPU_UNITS

31. DBMS_DESCRIBE.DATA_TYPE_TO_ID

32. DBMS_DESCRIBE.DESCRIBE_PROCEDURE

33. DBMS_ERRLOG.CREATE_ERROR_LOG

34. DBMS_LOCK.ALLOCATE_UNIQUE

35. DBMS_LOCK.ALLOCATE_UNIQUE_AUTONOMOUS

36. DBMS_LOCK.REQUEST_HANDLE

37. DBMS_LOCK.RELEASE_HANDLE

38. DBMS_LOCK.REQUEST_ID

39. DBMS_LOCK.RELEASE_ID

40. DBMS_LOCK.CONVERT_HANDLE

41. DBMS_LOCK.CONVERT_ID

42. DBMS_REPORT.JSON_TO_TEXT

43. DBMS_REPORT.ZLIB2BASE64_CLOB

44. DBMS_UTILITY.DB_VERSION

45. DBMS_UTILITY.GET_TIME

46. DBMS_UTILITY.GET_CPU_TIME

47. DBMS_UTILITY.GET_HASH_VALUE

48. DBMS_UTILITY.NAME_TOKENIZE

49. DBMS_UTILITY.EXEC_DDL_STATEMENT

50. DBMS_UTILITY.FORMAT_ERROR_BACKTRACE

51. UTL_CALL_STACK.OWNER

52. UTL_CALL_STACK.CURRENT_EDITION

53. UTL_CALL_STACK.BACKTRACE_DEPTH

54. UTL_CALL_STACK.ERROR_DEPTH

55. UTL_CALL_STACK.DYNAMIC_DEPTH
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56. UTL_CALL_STACK.LEXICAL_DEPTH

57. UTL_CALL_STACK.ERROR_NUMBER

58. UTL_CALL_STACK.BACKTRACE_UNIT

59. UTL_CALL_STACK.ERROR_MSG

60. UTL_IDENT.IS_ORACLE_SERVER

61. UTL_IDENT.IS_ORACLE_CLIENT

62. UTL_IDENT.IS_TIMESTEN

63. UTL_IDENT.IS_ORACLE_FORMS

64. UTL_INADDR.GET_HOST_NAME

65. UTL_INADDR.GET_HOST_ADDRESS

66. UTL_LMS.FORMAT_MESSAGE

67. UTL_LMS.GET_MESSAGE

68. UTL_MATCH.EDIT_DISTANCE

69. UTL_MATCH.EDIT_DISTANCE_SIMILARITY

70. UTL_MATCH.JARO_WINKLER

71. UTL_MATCH.JARO_WINKLER_SIMILARITY

72. UTL_URL.ESCAPE

73. UTL_URL.UNESCAPE

74. LENGTH

75. NVL

76. NVL2

77. ROUND

78. SUBSTR

79. TRUNC

80. RAISE_APPLICATION_ERROR

15.2. (,"$#/"+ %)U+2'%6 ,#2+'%6

15.2.1. 3#2+' DBMS_OUTPUT

DBMS_OUTPUT.PUT
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F*6B%1(*' 6$)*'+,.%$ <'#$: #$*69" + /(?%* +2+61' /%0 16/'+,%-". #"&+6,'
)%*%+61' #$*69". U%9#$ -'9'),"+'%$#. + /(?%*% 16 $%3 )6*, )69' -% /(1%$
+20+'-' )*6B%1(*' PUT_LINE "," NEW_LINE.

KI+47#$% 1'*'/%)*0:

¥ item (VARCHAR2) Ð #$*69', 96$6*(; -(=-6 +2+%#$" + /(?%*.

K0I+4&0% 1'*'/%)*0:

¥ F*6B%1(*' -% +60+*'7'%$ 0-'<%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6#$%)%--6% ?6*&"*6+'-"% 1,"--23 #$*69 +2+61' -%#96,:9"&" +206+'&".

¥ 42+61 $%9#$' /%0 )%*%-6#' #$*69" 1,. )6#,%1(;7%A6 16)6,-%-"..

¥ !601'-"% )6,:06+'$%,:#9"3 ?6*&'$6+ +2+61' # *'01%,%-"%& G,%&%-$6+.

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
BEGIN
DBMS_OUTPUT.PUT('Hello');
DBMS_OUTPUT.PUT(' ');
DBMS_OUTPUT.PUT('World!');
DBMS_OUTPUT.NEW_LINE;
END;
/
Ð- R'#+,;5"5:
--Hello World!

SET SERVEROUTPUT ON
BEGIN
DBMS_OUTPUT.PUT('O'0+<'' $/'(-: ');
DBMS_OUTPUT.PUT(TO_CHAR(SYSDATE, 'HH24:MI:SS'));
DBMS_OUTPUT.NEW_LINE;
END;
/

DBMS_OUTPUT.PUT_LINE

E(-9B". 6$)*'+,.%$ #$*69( + /(?%* +2+61', 6$9(1' 6-' &6=%$ /2$: 6$6/*'=%-'
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#*%1#$+'&" SQL*Plus "," '-',6A"<-2&" "-#$*(&%-$'&".

KI+47#$% 1'*'/%)*0:

¥ item (VARCHAR2) Ð #$*69', 96$6*(; -(=-6 +2+%#$" + /(?%*.

K0I+4&0% 1'*'/%)*0:

¥ E(-9B". -% +60+*'7'%$ 0-'<%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J$,'19' 3*'-"&23 )*6B%1(* " $*"AA%*6+ )($L& +2+61' )*6&%=($6<-23
#66/7%-"8.

¥ 42+61 "$6A6+23 *%0(,:$'$6+ 0')*6#6+ "," +2<"#,%-"8.

¥ !66/7%-"% 6C"/69 " )*%1()*%=1%-"8 *'0*'/6$<"9(.

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
BEGIN
ÊDBMS_OUTPUT.PUT_LINE('Hello World!');
END;
/
Ð- R'#+,;5"5:
--Hello World!

DBMS_OUTPUT.DISABLE

E(-9B". 6$9,;<'%$ +2+61 #66/7%-"8 + /(?%* " 6<"7'%$ /(?%* 6$
-'96),%--23 1'--23. F6#,% 6$9,;<%-". ,;/2% )6#,%1(;7"% +206+2
)*6B%1(* PUT, PUT_LINE " '-',6A"<-23 "A-6*"*(;$#. 16 )6+$6*-6A6
+9,;<%-". +2+61' 96&'-168 ENABLE.

KI+47#$% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+.

K0I+4&0% 1'*'/%)*0:

¥ E(-9B". -% +60+*'7'%$ 0-'<%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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¥ P'+%*C%-"% #%'-#' +2+61' 6$,'16<-23 #66/7%-"8 )6#,% 0'+%*C%-".
$%#$"*6+'-". )*6B%1(*2.

¥ J<"#$9' /(?%*' +2+61', <$6/2 "0/%='$: -%-(=-23 1'--23 + )6#,%1(;7"3
6)%*'B".3.

.*$/%*0 2'1*+(+3:

BEGIN
ÊDBMS_OUTPUT.PUT_LINE('E+Q'/ $/'('%%) )50,>1F%.');
ÊDBMS_OUTPUT.DISABLE(); -- J50,>1'%&' $7$)*"
END;
/
Ð- R'#+,;5"5:
--E+Q'/ $/'('%%) )50,>1F%.

DBMS_OUTPUT.GET_LINE

E(-9B". )6,(<'%$ 61-( #$*69( "0 /(?%*' +2+61', 9(1' /2," 6$)*'+,%-2
#66/7%-". )*6B%1(*'&" PUT " PUT_LINE. W$' ?(-9B". )6,%0-' 1,. )6#$*6<-6A6
#<"$2+'-". "-?6*&'B"" "0 /(?%*' " )6#,%1(;7%A6 %L 6$6/*'=%-"..

KI+47#$% 1'*'/%)*0:

¥ line (VARCHAR2) Ð )%*%&%--'., + 96$6*68 #63*'-.%$#. "0+,%<L--'. #$*69' "0
/(?%*'.

¥ status (NUMBER) Ð #$'$(# +2)6,-%-".:

¥ 0 Ñ 6)%*'B". +2)6,-%-' (#)%C-6.

¥ 1 Ñ + /(?%*% /6,:C% -%$ #$*69 1,. "0+,%<%-"..

K0I+4&0% 1'*'/%)*0:

¥ E(-9B". -% +60+*'7'%$ 0-'<%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6#$*6<-6% <$%-"% 6$,'16<-68 "-?6*&'B"" "0 /(?%*' )6#,% +2)6,-%-".
#,6=-68 3*'-"&68 )*6B%1(*2.

¥ S0+,%<%-"% *%0(,:$'$6+ 0')*6#6+ "," ,6A"*6+'-". 1,. '-',"0' ","
169(&%-$"*6+'-"..

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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.*$/%*0 2'1*+(+3:

DECLARE
Êv_line VARCHAR2(32767);
Êv_status INTEGER;
BEGIN
ÊDBMS_OUTPUT.PUT_LINE('?'/$"- 45/)0"');
ÊDBMS_OUTPUT.PUT_LINE('L5)/"- 45/)0"');
ÊDBMS_OUTPUT.GET_LINE(v_line, v_status);
ÊDBMS_OUTPUT.PUT_LINE('?),+1'%" 45/)0": ' || v_line);
END;
/
Ð R'#+,;5"5:
--?),+1'%" 45/)0": ?'/$"- 45/)0"

DBMS_OUTPUT.GET_LINES

E(-9B". )6,(<'%$ &'##"+ #$*69 "0 /(?%*' +2+61', 9(1' /2," 6$)*'+,%-2
#66/7%-". )*6B%1(*68 PUT_LINE. S#)6,:0(%$#. 1,. G??%9$"+-6A6 &'##6+6A6
#<"$2+'-". -%#96,:9"3 #$*69 "0 /(?%*' 61-6+*%&%--6.

KI+4&0% 1'*'/%)*0:

¥ lines (PL/SQL TABLE) Ð 96,,%9B". #$*69 ($")' CHARARR), + 96$6*(;
#63*'-.;$#. "0+,%<L--2% #$*69" "0 /(?%*'.

¥ numlines (NUMBER) Ð <"#,6 0')*'C"+'%&23 #$*69. P-'<%-"% )'*'&%$*'
6/-6+,.%$#. ?(-9B"%8 " )69'02+'%$ ?'9$"<%#96% 96,"<%#$+6 )6,(<%--23
#$*69.

K0I+4&0% 1'*'/%)*0:

¥ E(-9B". -% +60+*'7'%$ 0-'<%-".. E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ N'##6+6% )6,(<%-"% 6$,'16<-68 "-?6*&'B"" "0 /(?%*' )6#,% 0'+%*C%-".
1,"$%,:-23 6)%*'B"8.

¥ J)$"&"0"*6+'--6% "0+,%<%-"% /6,:C6A6 96,"<%#$+' #$*69 1,.
)6#,%1(;7%8 6/*'/6$9" "," 6$6/*'=%-"..

15.2.2. 3#2+' DBMS_ASSERT

DBMS_ASSERT.NOOP

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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E(-9B". +60+*'7'%$ +361-(; #$*69( /%0 9'9"3-,"/6 "0&%-%-"8. S#)6,:0(%$#.
9'9 0'A,(C9' 1,. +',"1'B"" SQL-+2*'=%-"8 /%0 ?'9$"<%#968 )*6+%*9".

KI+47#$% 1'*'/%)*0:

¥ input_string (VARCHAR2) Ð "#361-'. #$*69', 96$6*'. /(1%$ +60+*'7%-' /%0
"0&%-%-"8.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ "#361-(; #$*69( /%0 &61"?"9'B"8.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 4*%&%--'. 0'A,(C9' )*" *'0*'/6$9% 1,. 6/361' )*6+%*69.

¥ U%#$"*6+'-"% ,6A"9" )*",6=%-". /%0 *%',:-68 +',"1'B"".

¥ J$,'19' B%)6<9" +206+6+ ?(-9B"8.

¥ P'&%-' 1*(A"3 ?(-9B"8 DBMS_ASSERT + $%#$6+23 #B%-'*".3.

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
v_sql VARCHAR2(1000);
BEGIN
v_sql := DBMS_ASSERT.NOOP('abc');
DBMS_OUTPUT.PUT_LINE(v_sql);
END;
/
-- R'#+,;5"5:
-- abc

DBMS_ASSERT.ENQUOTE_NAME

E(-9B". 0'9,;<'%$ "&. 6/O%9$' /'02 1'--23 + 9'+2<9" 1,. ?6*&"*6+'-".
96**%9$-6A6 SQL-"1%-$"?"9'$6*'.

KI+47#$% 1'*'/%)*0:

¥ name (VARCHAR2) Ð "&. 6/O%9$' /'02 1'--23 1,. 0'9,;<%-". + 9'+2<9".

¥ capitalize (BOOLEAN) Ð ?,'A, (9'02+';7"8 )*%6/*'06+'-"% "&%-" 9 +%*3-%&(
*%A"#$*( (TRUE - )*%6/*'06+'$:, FALSE - 6#$'+"$: 9'9 %#$:).

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ #$*69( # "&%-%& 6/O%9$', 0'9,;<%--2& + 1+68-2% 9'+2<9".

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ >"-'&"<%#96% ?6*&"*6+'-"% SQL-0')*6#6+ # "&%-'&" 6/O%9$6+.

¥ J/%#)%<%-"% 96**%9$-6#$" "1%-$"?"9'$6*6+ + DDL-6)%*'B".3.

¥ D'/6$' # "&%-'&" 6/O%9$6+, #61%*='7"&" #)%B"',:-2% #"&+6,2 "," +
-"=-%& *%A"#$*%.

¥ F61A6$6+9' /%06)'#-23 SQL-+2*'=%-"8 1,. +2)6,-%-"..

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
v_sql VARCHAR2(1000);
BEGIN
v_sql := DBMS_ASSERT.ENQUOTE_NAME('abc', false);
DBMS_OUTPUT.PUT_LINE(v_sql);
END;
/
-- R'#+,;5"5:
-- "abc"

DBMS_ASSERT.ENQUOTE_LITERAL

E(-9B". 0'9,;<'%$ #$*696+28 ,"$%*', + 61"-'*-2% 9'+2<9" 1,. /%06)'#-6A6
"#)6,:06+'-". + SQL-0')*6#'3.

KI+47#$% 1'*'/%)*0:

¥ str (VARCHAR2) Ð #$*696+28 ,"$%*', 1,. 0'9,;<%-". + 9'+2<9".

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ #$*69(, 0'9,;<%--(; + 61"-'*-2% 9'+2<9".

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ I%06)'#-6% ?6*&"*6+'-"% SQL-0')*6#6+ # #$*696+2&" ,"$%*','&".

¥ F*%16$+*'7%-"% SQL-"-O%9B"8 )*" 1"-'&"<%#96& )6#$*6%-"" 0')*6#6+.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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¥ F61A6$6+9' 0-'<%-"8 1,. (#,6+"8 WHERE + SQL-+2*'=%-".3.

¥ J/*'/6$9' )6,:06+'$%,:#96A6 ++61' )%*%1 +#$'+968 + 0')*6#2.

F*"&%*2 0')*6#6+:

SET SERVEROUTPUT ON
DECLARE
v_sql VARCHAR2(1000);
BEGIN
v_sql := DBMS_ASSERT.ENQUOTE_LITERAL('World');
DBMS_OUTPUT.PUT_LINE(v_sql);
END;
/
-- R'#+,;5"5:
-- 'World'

DBMS_ASSERT.SIMPLE_SQL_NAME

E(-9B". )*6+%*.%$, .+,.%$#. ," +361-'. #$*69' 16)(#$"&2& )*6#$2& SQL-
"1%-$"?"9'$6*6&, " +60+*'7'%$ %L /%0 "0&%-%-"8, %#," )*6+%*9' )*681%-'.

KI+47#$% 1'*'/%)*0:

¥ name (VARCHAR2) Ð #$*69' 1,. )*6+%*9" -' #66$+%$#$+"% )*'+",'&
"&%-6+'-". SQL-"1%-$"?"9'$6*6+.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ "#361-(; #$*69(, %#," 6-' .+,.%$#. 16)(#$"&2& SQL-
"1%-$"?"9'$6*6&.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 4',"1'B". "&%- $'/,"B, #$6,/B6+ " 1*(A"3 6/O%9$6+ /'02 1'--23.

¥ F*6+%*9' )6,:06+'$%,:#96A6 ++61' )%*%1 "#)6,:06+'-"%& + 1"-'&"<%#96&
SQL.

¥ F*%16$+*'7%-"% SQL-"-O%9B"8 <%*%0 "&%-' 6/O%9$6+.

¥ J/%#)%<%-"% 96**%9$-6#$" ?6*&"*(%&23 SQL-0')*6#6+.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE
v_sql VARCHAR2(1000);
BEGIN
v_sql := DBMS_ASSERT.SIMPLE_SQL_NAME('abc_efg');
DBMS_OUTPUT.PUT_LINE(v_sql);
END;
/

DBMS_ASSERT.QUALIFIED_SQL_NAME

E(-9B". )*6+%*.%$, .+,.%$#. ," +361-'. #$*69' 16)(#$"&2&
9+',"?"B"*6+'--2& SQL-"&%-%& (#6#$6.7"& "0 -%#96,:9"3 <'#$%8,
*'01%,%--23 $6<9'&"), " +60+*'7'%$ %L /%0 "0&%-%-"8, %#," )*6+%*9'
)*681%-'.

KI+47#$% 1'*'/%)*0:

¥ name (VARCHAR2) Ð #$*69' 1,. )*6+%*9" -' #66$+%$#$+"% )*'+",'&
"&%-6+'-". 9+',"?"B"*6+'--23 SQL-"1%-$"?"9'$6*6+.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ "#361-(; #$*69(, %#," 6-' .+,.%$#. 16)(#$"&2&
9+',"?"B"*6+'--2& SQL-"&%-%&.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 4',"1'B". )6,-23 )($%8 9 6/O%9$'& /'02 1'--23 (-')*"&%*,
schema.table.column).

¥ F*6+%*9' #,6=-23 "1%-$"?"9'$6*6+ )%*%1 "#)6,:06+'-"%& +
1"-'&"<%#96& SQL.

¥ J/%#)%<%-"% /%06)'#-6#$" )*" *'/6$% # "&%-'&" 6/O%9$6+, #61%*='7"3
#)%B"',:-2% #"&+6,2.

¥ F61A6$6+9' 96**%9$-23 ##2,69 -' 6/O%9$2 + SQL-0')*6#'3.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE
v_sql VARCHAR2(1000);
BEGIN
v_sql := DBMS_ASSERT.QUALIFIED_SQL_NAME('abc_efg."Tr34$6-".j@sa');
DBMS_OUTPUT.PUT_LINE(v_sql);
END;
/
-- R'#+,;5"5:
-- abc_efg."Tr34$6-".j@sa

15.2.3. 3#2+' DBMS_RANDOM

DBMS_RANDOM.INITIALIZE

F*6B%1(*' "-"B"',"0"*(%$ A%-%*'$6* #,(<'8-23 <"#%, 0'1'--2&
B%,6<"#,%--2& -'<',:-2& 0-'<%-"%&.

KI+47#$% 1'*'/%)*0:

¥ seed (BINARY_INTEGER) Ð B%,6<"#,%--6% -'<',:-6% 0-'<%-"% 1,.
"-"B"',"0'B"" A%-%*'$6*'.

K0I+4&0% 1'*'/%)*0:

¥ F*6B%1(*' -% +60+*'7'%$ 0-'<%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:_

¥ P'1'-"% ?"9#"*6+'--6A6 -'<',:-6A6 0-'<%-". 1,. +6#)*6"0+61"&68
)6#,%16+'$%,:-6#$" #,(<'8-23 <"#%, (-')*"&%*, + $%#$'3 ","
1%&6-#$*'B".3).

¥ !"-3*6-"0'B". #6#$6.-". A%-%*'$6*' + *'0-23 #%##".3 ()*" "#)6,:06+'-""
61"-'96+6A6 seed).

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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DECLARE
Ê num NUMBER;
BEGIN
Ê   DBMS_RANDOM.INITIALIZE(5);
Ê   num := DBMS_RANDOM.RANDOM();
Ê   DBMS_OUTPUT.PUT_LINE('NUM: '||num);
Ê   DBMS_RANDOM.TERMINATE();
END;
/

DBMS_RANDOM.TERMINATE

F*6B%1(*' .+-6 0'+%*C'%$ *'/6$( A%-%*'$6*' #,(<'8-23 <"#%,.

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ F*6B%1(*' -% +60+*'7'%$ 0-'<%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ [+-6% 6#+6/6=1%-"% *%#(*#6+ A%-%*'$6*'.

.*$/%*0 2'1*+(+3:

DECLARE
Ê num NUMBER;
BEGIN
Ê   DBMS_RANDOM.INITIALIZE(5);
Ê   num := DBMS_RANDOM.RANDOM();
Ê   DBMS_OUTPUT.PUT_LINE('NUM: '||num);
Ê   DBMS_RANDOM.TERMINATE();
END;
/

DBMS_RANDOM.NORMAL

E(-9B". +60+*'7'%$ #,(<'8-6% <"#,6, "&%;7%% -6*&',:-6% (A'(##6+6)
*'#)*%1%,%-"% # 0'1'--2& #*%1-"& 0-'<%-"%& (mean) " #$'-1'*$-2&
6$9,6-%-"%& (sigma).

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ NUMBER Ð #,(<'8-6% <"#,6 # -6*&',:-2& *'#)*%1%,%-"%&.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ M%-%*'B". *%',"#$"<-23 $%#$6+23 1'--23, "&"$"*(;7"3 %#$%#$+%--2%
)*6B%##2 (*6#$, +%#, 6C"/9" "0&%*%-"8).

¥ N61%,"*6+'-"% ?"-'-#6+23 )69'0'$%,%8, +6,'$",:-6#$" *2-9'.

¥ !601'-"% 1'--23 1,. $%#$"*6+'-". #$'$"#$"<%#9"3 ',A6*"$&6+ " 6$<%$6+.

¥ !"&(,.B". C(&' "," #,(<'8-23 6$9,6-%-"8 + -'(<-23 *'#<%$'3.

.*$/%*0 2'1*+(+3:

DECLARE
Ê num NUMBER;
BEGIN
Ê   num := DBMS_RANDOM.NORMAL();
Ê   DBMS_OUTPUT.PUT_LINE('NUM: '||num);
END;
/

DBMS_RANDOM.RANDOM

E(-9B". +60+*'7'%$ #,(<'8-6% B%,6% <"#,6 + 1"')'06-% 6$ -2^31 16 2^31.
H#$'*%+C'. ?(-9B"., *%96&%-1(%$#. "#)6,:06+'$: DBMS_RANDOM.VALUE ","
DBMS_RANDOM.STRING.

KI+47#$% 1'*'/%)*0:

F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ BINARY_INTEGER Ð #,(<'8-6% B%,6% <"#,6.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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¥ F6,(<%-"% #,(<'8-6A6 B%,6A6 <"#,' + (#$'*%+C%& 961%.

.*$/%*0 2'1*+(+3:

DECLARE
Ê num NUMBER;
BEGIN
Ê   DBMS_RANDOM.INITIALIZE(5);
Ê   num := DBMS_RANDOM.RANDOM();
Ê   DBMS_OUTPUT.PUT_LINE('NUM: '||num);
Ê   DBMS_RANDOM.TERMINATE();
END;
/

DBMS_RANDOM.SEED

F*6B%1(*' 0'1'%$ -'<',:-6% 0-'<%-"% (seed) 1,. A%-%*'$6*' #,(<'8-23 <"#%,.
S#)6,:0(%$#. 1,. #601'-". +6#)*6"0+61"&68 )6#,%16+'$%,:-6#$" "#,(<'8-23"
<"#%,. N6=%$ )*"-"&'$: 9'9 <"#,6+6%, $'9 " #$*696+6% 0-'<%-"%.

KI+47#$% 1'*'/%)*0:

¥ seed (PLS_INTEGER | VARCHAR2) Ð -'<',:-6% 0-'<%-"%. N6=%$ /2$: B%,2&
<"#,6& "," #$*6968.

K0I+4&0% 1'*'/%)*0:

¥ F*6B%1(*' -% +60+*'7'%$ 0-'<%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 46#)*6"0+%1%-"% 61-68 " $68 =% )6#,%16+'$%,:-6#$" #,(<'8-23 <"#%, 1,.
B%,%8 6$,'19" " $%#$"*6+'-"..

¥ M'*'-$". "1%-$"<-68 A%-%*'B"" 1'--23 + *'0-23 #%##".3 )*" 61-6&
-'<',:-6& 0-'<%-"".

¥ S-"B"',"0'B". A%-%*'$6*' /6,%% #,(<'8-2& 0-'<%-"%& (-')*"&%*, #
)6&67:; #$*69" "," $%9(7%A6 +*%&%-" + &"9*6#%9(-1'3).

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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DECLARE
Ê num NUMBER;
BEGIN
Ê   DBMS_RANDOM.SEED(10);
Ê   num := DBMS_RANDOM.RANDOM();
Ê   DBMS_OUTPUT.PUT_LINE('NUM: '||num);
END;
/

DECLARE num NUMBER; BEGIN DBMS_RANDOM.SEED('a'); num :=
DBMS_RANDOM.RANDOM(); DBMS_OUTPUT.PUT_LINE('NUM: '||num); END; /

DBMS_RANDOM.STRING

E(-9B". A%-%*"*(%$ #,(<'8-(; #$*69( 0'1'--6A6 $")' " 1,"-2.

KI+47#$% 1'*'/%)*0:

¥ opt (CHAR) Ð $") A%-%*"*(%&23 #"&+6,6+ + #$*69%.

¥ len (NUMBER) Ð 1,"-' A%-%*"*(%&68 #$*69".

K0I+4&0% 1'*'/%)*0:

¥ VARCHAR2 Ð #,(<'8-'. #$*69' 0'1'--68 1,"-2 " $")'.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ M%-%*'B". +*%&%--23 )'*6,%8, $69%-6+ 16#$()', 61-6*'06+23 9616+.

¥ !601'-"% (-"9',:-23 "1%-$"?"9'$6*6+ #%##"8 "," $*'-0'9B"8.

¥ P')6,-%-"% $%#$6+23 1'--23 1,. #$*696+23 )6,%8 $'/,"B.

¥ M%-%*'B". #,(<'8-23 "&%- ?'8,6+, 9'$',6A6+.

¥ !601'-"% $%#$6+23 1'--23 1,. )*6+%*9" 6/*'/6$9" #$*69 *'0-6A6 ?6*&'$'.

_F*"&%*2 0')*6#6+:

SELECT DBMS_RANDOM.STRING('A', 30);

SELECT DBMS_RANDOM.STRING('U', 30);

SELECT DBMS_RANDOM.STRING('L', 30);
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SELECT DBMS_RANDOM.STRING('X', 30);

SELECT DBMS_RANDOM.STRING('P', 30);

DBMS_RANDOM.VALUE

E(-9B". +60+*'7'%$ #,(<'8-6% <"#,6 $")' NUMBER. N6=%$ /2$: +20+'-' /%0
)'*'&%$*6+ "," # (9'0'-"%& 1"')'06-'.

KI+47#$% 1'*'/%)*0:

¥ low (NUMBER) Ð -"=-.. A*'-"B' 1"')'06-' (+9,;<"$%,:-6). F6 (&6,<'-";
0.

¥ high (NUMBER) Ð +%*3-.. A*'-"B' 1"')'06-' ("#9,;<"$%,:-6). F6
(&6,<'-"; 1.

K0I+4&0% 1'*'/%)*0:

¥ NUMBER Ð #,(<'8-6% <"#,6 + 1"')'06-%.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ M%-%*'B". #,(<'8-23 1*6/-23 <"#%, 1,. #"&(,.B"8, "A*, $%#$6+23 1'--23.

¥ !601'-"% #,(<'8-23 )*6B%-$6+, 16,%8, +%*6.$-6#$%8.

¥ F6,(<%-"% #,(<'8-6A6 )6*.19' 0')"#%8 + +2/6*9% (-')*"&%*, ORDER BY
DBMS_RANDOM.VALUE).

¥ N61%,"*6+'-"% #,(<'8-23 +*%&%--23 "-$%*+',6+ "," 0'1%*=%9.

¥ E6*&"*6+'-"% #,(<'8-23 0-'<%-"8 1,. 0')6,-%-". )6,%8 +
1%&6-#$*'B"6--23 B%,.3.

F*"&%*2 0')*6#6+:

DECLARE
Ê num NUMBER;
BEGIN
Ê   num := DBMS_RANDOM.VALUE();
Ê   DBMS_OUTPUT.PUT_LINE('NUM: '||num);
END;
/

DECLARE num NUMBER; BEGIN num := DBMS_RANDOM.VALUE(10, 20);
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DBMS_OUTPUT.PUT_LINE('NUM: '||num); END; /

15.2.4. 3#2+' DBMS_ODCI

DBMS_ODCI.ESTIMATE_CPU_UNITS

E(-9B". +60+*'7'%$ )*"/,"0"$%,:-6% 96,"<%#$+6 96&'-1 )*6B%##6*' (+
$2#.<'3), #66$+%$#$+(;7%% 0'1'--6&( +*%&%--6&( "-$%*+',( + #%9(-1'3.
S#)6,:0(%$#. 6)$"&"0'$6*6& Oracle 1,. 6B%-9" #$6"&6#$" CPU
)6,:06+'$%,:#9"3 ?(-9B"8.

KI+47#$% 1'*'/%)*0:

¥ elapsed_time (NUMBER) Ð +*%&. +2)6,-%-". )6,:06+'$%,:#968 ?(-9B"" +
#%9(-1'3.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ 0-'<%-"% $")' NUMBER Ð 96,"<%#$+6 %1"-"B CPU + $2#.<'3. >,.
)6,(<%-". )6,-6A6 96,"<%#$+' %1"-"B CPU *%0(,:$'$ -%6/361"&6 (&-6="$:
-' 1000.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ JB%-9' #$6"&6#$" )6,:06+'$%,:#9"3 ?(-9B"8 *'#C"*.%&2&
6)$"&"0'$6*6& )*" )6#$*6%-"" ),'-6+ +2)6,-%-"..

¥ 5'#$*689' )*6"0+61"$%,:-6#$" )($L& #6)6#$'+,%-". +*%&%-" +2)6,-%-". #
0'$*'$'&" CPU.

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
v_result NUMBER;
BEGIN
v_result := DBMS_ODCI.ESTIMATE_CPU_UNITS(1);
DBMS_OUTPUT.PUT_LINE('R'#+,;5"5: ' || v_result);
END;
/
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15.2.5. 3#2+' UTL_CALL_STACK

UTL_CALL_STACK.OWNER

E(-9B". +60+*'7'%$ "&. +,'1%,:B' 6/O%9$' (#3%&2), + 96$6*6& -'361"$#.
%1"-"B' )*6A*'&&2 (;-"$) -' (9'0'--68 A,(/"-% #$%9' +206+6+.

KI+47#$% 1'*'/%)*0:

¥ depth (PLS_INTEGER) Ð A,(/"-' + #$%9% +206+6+ ()6 (&6,<'-"; 0 Ð $%9(7'.
%1"-"B').

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ "&. +,'1%,:B' #3%&2.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J$,'19' #,6=-23 B%)6<%9 +206+6+ )*6B%1(* " ?(-9B"8.

¥ R(1"$ " ,6A"*6+'-"% 1,. 6)*%1%,%-". "#$6<-"9' +206+'.

¥ >"-'&"<%#96% )*"-.$"% *%C%-"8 + 0'+"#"&6#$" 6$ 96-$%9#$' +2)6,-%-".
(-')*"&%*, )*6+%*9' )*'+).

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE v VARCHAR2(4000);
BEGIN
Ê v := UTL_CALL_STACK.OWNER(1);
Ê DBMS_OUTPUT.PUT_LINE('OWNER(1)=' || v);
END;
/

UTL_CALL_STACK.CURRENT_EDITION

E(-9B". +60+*'7'%$ "&. $%9(7%8 ('9$"+-68) *%1'9B"" /'02 1'--23, +
96-$%9#$% 96$6*68 +2)6,-.%$#. 961.

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:
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¥ 460+*'7'%$ "&. $%9(7%8 *%1'9B"" (edition).

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' 96-$%9#$' +2)6,-%-". + #*%1'3, "#)6,:0(;7"3 *%1'9B"" 1,.
6/-6+,%-". )*",6=%-"8 (Edition-Based Redefinition).

¥ @6A"*6+'-"% " 6$,'19' + &-6A696--23 #*%1'3.

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE v VARCHAR2(4000);
BEGIN
Ê v := UTL_CALL_STACK.CURRENT_EDITION(1);
Ê DBMS_OUTPUT.PUT_LINE('CURRENT_EDITION(1)=' || v);
END;
/

UTL_CALL_STACK.BACKTRACE_DEPTH

E(-9B". +60+*'7'%$ 96,"<%#$+6 16#$()-23 0')"#%8 + $*'##"*6+9% #$%9'
(backtrace). Backtrace #61%*="$ )6#,%16+'$%,:-6#$: +206+6+, 96$6*'. )*"+%,' 9
$%9(7%8 $6<9% +2)6,-%-"., +9,;<'. +206+2, -% #+.0'--2% # PL/SQL.

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ A,(/"-( $*'##"*6+9" #$%9' (backtrace depth).

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% )6,-68 9'*$"-2 #$%9' +206+6+, +9,;<'. +206+2 "0+-% PL/SQL.

¥ !601'-"% )61*6/-23 ,6A6+ 6C"/69 # )6,-68 $*'##"*6+968.

¥ >"'A-6#$"9' #,6=-23 +0'"&61%8#$+"8 &%=1( 96&)6-%-$'&".

F*"&%*2 0')*6#6+:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE v VARCHAR2(4000);
BEGIN
Ê v := UTL_CALL_STACK.BACKTRACE_DEPTH();
Ê DBMS_OUTPUT.PUT_LINE('BACKTRACE_DEPTH=' || v);
END;
/

UTL_CALL_STACK.ERROR_DEPTH

E(-9B". +60+*'7'%$ 96,"<%#$+6 0')"#%8 + #$%9% +206+6+ -' &6&%-$
+60-"9-6+%-". )6#,%1-%A6 "#9,;<%-".. W$' A,(/"-' #66$+%$#$+(%$ 96-$%9#$(, +
96$6*6& /2,6 )61-.$6 "#9,;<%-"%.

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ A,(/"-( #$%9' + $6<9% 6C"/9".

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 #$%9' +206+6+ +-($*" /,69' "#9,;<%-"8 (WHEN OTHERS) 1,.
6)*%1%,%-". "#$6<-"9' 6C"/9".

¥ F6#$*6%-"% )6,:06+'$%,:#9"3 #66/7%-"8 6/ 6C"/9'3 # (9'0'-"%& &%#$'
+60-"9-6+%-"..

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE v VARCHAR2(4000);
BEGIN
Ê v := UTL_CALL_STACK.ERROR_DEPTH();
Ê DBMS_OUTPUT.PUT_LINE('ERROR_DEPTH=' || v);
END;
/

UTL_CALL_STACK.DYNAMIC_DEPTH

E(-9B". +60+*'7'%$ $%9(7(; A,(/"-( 1"-'&"<%#96A6 #$%9' +206+6+.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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>"-'&"<%#9"8 #$%9 +9,;<'%$ +206+2, +2)6,-%--2% <%*%0 1"-'&"<%#9"8 SQL
(-')*"&%*, EXECUTE IMMEDIATE).

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ A,(/"-( 1"-'&"<%#96A6 #$%9'.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J$,'19' 961', "#)6,:0(;7%A6 1"-'&"<%#9"8 SQL.

¥ F6-"&'-"% +,6=%--6#$" +206+6+, A%-%*"*(%&23 +6 +*%&. +2)6,-%-"..

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE v VARCHAR2(4000);
BEGIN
Ê v := UTL_CALL_STACK.DYNAMIC_DEPTH();
Ê DBMS_OUTPUT.PUT_LINE('DYNAMIC_DEPTH=' || v);
END;
/

UTL_CALL_STACK.LEXICAL_DEPTH

E(-9B". +60+*'7'%$ ,%9#"<%#9(; A,(/"-( ((*6+%-: +,6=%--6#$")
)61)*6A*'&&2 ()*6B%1(*2 "," ?(-9B"") + (9'0'--68 %1"-"B% )*6A*'&&2 -'
0'1'--68 A,(/"-% #$%9'.

KI+47#$% 1'*'/%)*0:

¥ depth (PLS_INTEGER) Ð A,(/"-' + #$%9% +206+6+ ()6 (&6,<'-"; 0 Ð $%9(7'.
%1"-"B').

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ ,%9#"<%#9(; A,(/"-( (0 1,. +-%C-%8 )61)*6A*'&&2, 1 1,.
+,6=%--68 " $.1.).

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:
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¥ J)*%1%,%-"% 96-$%9#$' +,6=%--23 )61)*6A*'&&.

¥ F*6+%*9' #$*(9$(*2 961' )*" *%?'9$6*"-A% "," '-',"0%.

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE v VARCHAR2(4000);
BEGIN
Ê v := UTL_CALL_STACK.LEXICAL_DEPTH(1);
Ê DBMS_OUTPUT.PUT_LINE('LEXICAL_DEPTH(1)=' || v);
END;
/

UTL_CALL_STACK.ERROR_NUMBER

E(-9B". +60+*'7'%$ -6&%* 6C"/9" )6#,%1-%A6 "#9,;<%-"., )*6"06C%1C%A6 +
#%'-#%.

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ -6&%* 6C"/9" Oracle (-')*"&%*, -6502 1,. VALUE_ERROR).

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% 961' 6C"/9" + /,69% WHEN OTHERS 1,. )6#,%1(;7%8 6/*'/6$9"
"," ,6A"*6+'-"..

¥ S-$%A*'B". # #"#$%&'&" &6-"$6*"-A' " 6)6+%7%-"..

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE v VARCHAR2(4000);
BEGIN
Ê IF UTL_CALL_STACK.ERROR_DEPTH() > 0 THEN
Ê   v := UTL_CALL_STACK.ERROR_NUMBER(1);
Ê ELSE
Ê   v := 'no errors';
Ê END IF;
Ê DBMS_OUTPUT.PUT_LINE('ERROR_NUMBER(1)=' || v);
END;
/

UTL_CALL_STACK.BACKTRACE_UNIT

E(-9B". +60+*'7'%$ "&. %1"-"B2 )*6A*'&&2 (;-"$') -' (9'0'--68 A,(/"-%
$*'##"*6+9" #$%9' (backtrace).

KI+47#$% 1'*'/%)*0:

¥ backtrace_depth (PLS_INTEGER) Ð A,(/"-' + $*'##"*6+9% #$%9'.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ "&. %1"-"B2 )*6A*'&&2 (-')*"&%*, "&. )'9%$', )*6B%1(*2,
?(-9B"").

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6#$*6%-"% 1%$',"0"*6+'--68 $*'##"*6+9" #$%9' 1,. ,6A"*6+'-". ","
6$6/*'=%-". )6,:06+'$%,;.

¥ R-',"0 )6#,%16+'$%,:-6#$" +206+6+, )*"+%1C"3 9 6C"/9%.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE v VARCHAR2(4000);
BEGIN
Ê IF UTL_CALL_STACK.BACKTRACE_DEPTH() > 0 THEN
Ê   v := UTL_CALL_STACK.BACKTRACE_UNIT(1);
Ê ELSE
Ê   v := 'no backtrace';
Ê END IF;
Ê DBMS_OUTPUT.PUT_LINE('BACKTRACE_UNIT(1)=' || v);
END;
/

UTL_CALL_STACK.ERROR_MSG

E(-9B". +60+*'7'%$ $%9#$6+6% #66/7%-"% )6#,%1-%A6 "#9,;<%-".,
)*6"06C%1C%A6 + #%'-#%.

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ $%9#$ #66/7%-". 6/ 6C"/9%.

U")"<-2% #B%-'*"" "#)6,:06+'-".:

¥ @6A"*6+'-"% )6-.$-23 #66/7%-"8 6/ 6C"/9'3.

¥ E6*&"*6+'-"% )6,:06+'$%,:#9"3 (+%16&,%-"8 # 1%$',.&" "#361-68
6C"/9".

F*"&%*2 0')*6#6+:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE v VARCHAR2(4000);
BEGIN
Ê IF UTL_CALL_STACK.ERROR_DEPTH() > 0 THEN
Ê   v := UTL_CALL_STACK.ERROR_MSG(1);
Ê ELSE
Ê   v := 'no errors';
Ê END IF;
Ê DBMS_OUTPUT.PUT_LINE('ERROR_MSG(1)=' || v);
END;
/

15.2.6. 3#2+' UTL_IDENT

UTL_IDENT.IS_ORACLE_SERVER

E(-9B". 6)*%1%,.%$, +2)6,-.%$#. ," 961 -' #%*+%*% Oracle Database.

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ TRUE, %#," 961 +2)6,-.%$#. -' #%*+%*% I>; FALSE + )*6$"+-6&
#,(<'%.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !601'-"% 961', 96$6*28 )6-*'0-6&( +%1%$ #%/. )*" +2)6,-%-"" -' #%*+%*% "
-' 9,"%-$% (-')*"&%*, + ?6*&'3 "," 6$<%$'3).

¥ H#,6+-'. 96&)",.B". "," +2)6,-%-"% #)%B"?"<-23 1,. #%*+%*' 6)%*'B"8
(*'/6$' # 1'--2&", 6$)*'+9' )6<$2).

¥ P'7"$' 6$ )6)2$69 +2)6,-%-". #%*+%*-6A6 961' + -%)*%1-'0-'<%--68 1,.
G$6A6 #*%1%.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE
Ê v_val BOOLEAN;
BEGIN
Ê v_val := UTL_IDENT.IS_ORACLE_SERVER;
Ê IF NOT v_val THEN
Ê   DBMS_OUTPUT.PUT_LINE('IS_ORACLE_SERVER() = FALSE');
Ê ELSE
Ê   DBMS_OUTPUT.PUT_LINE('IS_ORACLE_SERVER() = TRUE');
Ê END IF;
END;
/

UTL_IDENT.IS_ORACLE_CLIENT

E(-9B". 6)*%1%,.%$, +2)6,-.%$#. ," 961 + 9,"%-$#968 #*%1% Oracle (-')*"&%*,
+ Oracle Forms, Reports).

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ TRUE, %#," 961 +2)6,-.%$#. + 9,"%-$#968 #*%1% Oracle; FALSE +
)*6$"+-6& #,(<'%.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R9$"+'B". ,6A"9", #)%B"?"<-68 1,. )6,:06+'$%,:#96A6 "-$%*?%8#' (UI),
$6,:96 + 9,"%-$#9"3 )*",6=%-".3.

¥ J$9,;<%-"% *%#(*#6%&9"3 #%*+%*-23 6)%*'B"8 )*" +2)6,-%-"" -'
9,"%-$%.

¥ J)*%1%,%-"% $6<9" +2)6,-%-". 1,. 6$,'19" *'#)*%1%,%--23 )*",6=%-"8.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE
Ê v_val BOOLEAN;
BEGIN
Ê v_val := UTL_IDENT.IS_ORACLE_CLIENT;
Ê IF NOT v_val THEN
Ê   DBMS_OUTPUT.PUT_LINE('IS_ORACLE_CLIENT() = FALSE');
Ê ELSE
Ê   DBMS_OUTPUT.PUT_LINE('IS_ORACLE_CLIENT() = TRUE');
Ê END IF;
END;
/

UTL_IDENT.IS_TIMESTEN

E(-9B". 6)*%1%,.%$, +2)6,-.%$#. ," 961 + /'0% 1'--23 Oracle TimesTen (in-
memory database).

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ TRUE, %#," 961 +2)6,-.%$#. + TimesTen; FALSE + )*6$"+-6&
#,(<'%.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 5')"#'-"% )%*%-6#"&6A6 961', 96$6*28 '1')$"*(%$ #+6% )6+%1%-"% )61
6#6/%--6#$" in-memory !HI> (6)$"&"0'B". 0')*6#6+, 6/361
-%)611%*="+'%&23 ?(-9B"8).

¥ F*6+%*9' 69*(=%-". )%*%1 +2)6,-%-"%& 6)%*'B"8, #)%B"?"<-23 1,.
TimesTen (-')*"&%*, *'/6$' # 9GC%& )*",6=%-".).

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE
Ê v_val BOOLEAN;
BEGIN
Ê v_val := UTL_IDENT.IS_TIMESTEN;
Ê IF NOT v_val THEN
Ê   DBMS_OUTPUT.PUT_LINE('IS_TIMESTEN() = FALSE');
Ê ELSE
Ê   DBMS_OUTPUT.PUT_LINE('IS_TIMESTEN() = TRUE');
Ê END IF;
END;
/

UTL_IDENT.IS_ORACLE_FORMS

E(-9B". 6)*%1%,.%$, +2)6,-.%$#. ," 961 + #*%1% Oracle Forms.

KI+47#$% 1'*'/%)*0:

¥ F'*'&%$*2 6$#($#$+(;$.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ TRUE, %#," 961 +2)6,-.%$#. + Oracle Forms; FALSE + )*6$"+-6&
#,(<'%.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R9$"+'B". ,6A"9", #+.0'--68 # G,%&%-$'&" ()*'+,%-". Forms ($*"AA%*2,
+',"1'B".) $6,:96 + G$68 #*%1%.

¥ F*%16$+*'7%-"% +206+' #%*+%*-23 )'9%$6+, 96$6*2% -% )*%1-'0-'<%-2 1,.
)*.&6A6 +206+' "0 Forms.

¥ H#,6+-'. 6$,'19' " ,6A"*6+'-"% + 96-$%9#$% )*",6=%-". Forms.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE
Ê v_val BOOLEAN;
BEGIN
Ê v_val := UTL_IDENT.IS_ORACLE_FORMS;
Ê IF NOT v_val THEN
Ê   DBMS_OUTPUT.PUT_LINE('IS_ORACLE_FORMS() = FALSE');
Ê ELSE
Ê   DBMS_OUTPUT.PUT_LINE('IS_ORACLE_FORMS() = TRUE');
Ê END IF;
END;
/

15.2.7. 3#2+' UTL_INADDR

UTL_INADDR.GET_HOST_NAME;

E(-9B". +60+*'7'%$ "&. 36#$' 1,. 0'1'--6A6 IP-'1*%#' (DNS reverse lookup).

KI+47#$% 1'*'/%)*0:

¥ ip (VARCHAR2) Ð IP-'1*%# + ?6*&'$% #$*69" (-')*"&%*, '192.168.1.1').

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ "&. 36#$', #66$+%$#$+(;7%% IP-'1*%#(. K#," )*%6/*'06+'-"%
-%+60&6=-6, +60+*'7'%$#. "#361-28 IP.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J)*%1%,%-"% "&%-" &'C"-2-"#$6<-"9' #6%1"-%-". "," 0')*6#' 1,. B%,%8
'(1"$' " /%06)'#-6#$".

¥ @6A"*6+'-"% -% $6,:96 IP, -6 " )6-.$-23 "&%- #%*+%*6+ + )*",6=%-".3.

¥ 4',"1'B". IP-'1*%#6+ )($%& )*6+%*9" "3 *%A"#$*'B"" + DNS.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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SET SERVEROUTPUT ON
DECLARE
Ê v_name VARCHAR2(255);
BEGIN
Ê v_name := UTL_INADDR.GET_HOST_NAME;
Ê DBMS_OUTPUT.PUT_LINE('GET_HOST_NAME() = ' || v_name);
END;
/

UTL_INADDR.GET_HOST_ADDRESS;

E(-9B". +60+*'7'%$ IP-'1*%# 1,. 0'1'--6A6 "&%-" 36#$' (DNS lookup).

KI+47#$% 1'*'/%)*0:

¥ hostname (VARCHAR2) Ð "&. 36#$' (-')*"&%*, 'oracle-server.company.com').

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ IP-'1*%#, #66$+%$#$+(;7"8 "&%-" 36#$'. K#," )*%6/*'06+'-"%
-%+60&6=-6, +60-"9'%$ "#9,;<%-"%.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*%6/*'06+'-"% 16&%--23 "&%- + IP-'1*%#' 1,. #%$%+23 6)%*'B"8
(-')*"&%*, -'#$*689' ACL, )*6+%*9' 16#$()-6#$").

¥ J)*%1%,%-"% '1*%#' B%,%+6A6 #%*+%*' )%*%1 (#$'-6+968 #%$%+6A6 #6%1"-%-".
"0 PL/SQL.

¥ QGC"*6+'-"% IP-'1*%#6+ 1,. (&%-:C%-". 0'1%*=%9, #+.0'--23 # DNS.

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
Ê v_addr VARCHAR2(255);
BEGIN
Ê v_addr := UTL_INADDR.GET_HOST_ADDRESS;
Ê DBMS_OUTPUT.PUT_LINE('GET_HOST_ADDRESS() = ' || v_addr);
END;
/

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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15.2.8. 3#2+' UTL_LMS

UTL_LMS.FORMAT_MESSAGE

E(-9B". ?6*&'$"*(%$ #66/7%-"%, )61#$'+,.. '*A(&%-$2 + C'/,6-,
#61%*='7"8 ),%8#36,1%*2 (-')*"&%*, %1, %2). R-',6A GET_MESSAGE #
-%&%1,%--68 )61#$'-6+968.

KI+47#$% 1'*'/%)*0:

¥ message_key (VARCHAR2) Ð 9,;< #66/7%-". + $'/,"B% #66/7%-"8 Oracle ","
#'& $%9#$ C'/,6-'.

¥ arg1, arg2, É (VARCHAR2) Ð '*A(&%-$2 1,. )61#$'-6+9" + ),%8#36,1%*2 (16 10
'*A(&%-$6+).

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ 6$?6*&'$"*6+'--6% #66/7%-"%.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E6*&"*6+'-"% 1"-'&"<%#9"3, ,69',"06+'--23 #66/7%-"8 6/ 6C"/9'3, A1% +
$%9#$ +9,;<';$#. 96-9*%$-2% 0-'<%-". ("&%-' 6/O%9$6+, <"#,', 1'$2).

¥ !601'-"% )6,:06+'$%,:#9"3 (+%16&,%-"8 " 6)6+%7%-"8 #
)%*#6-',"0"*6+'--2& #61%*='-"%&.

¥ M%-%*'B". $%9#$6+ 1,. 6$<%$6+ "," ,6A6+ -' ,%$(.

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
Ê   v_message VARCHAR2(4000);
BEGIN
Ê   v_message := UTL_LMS.FORMAT_MESSAGE('A)=/) 6):",)$"5;, %s!', 'D,'04'9');
Ê   DBMS_OUTPUT.PUT_LINE(v_message);
END;
/

UTL_LMS.GET_MESSAGE

E(-9B". "0+,%9'%$ $%9#$ #66/7%-". )6 %A6 9,;<(, 6/2<-6 "0 $'/,"B2
#$'-1'*$-23 "," )6,:06+'$%,:#9"3 #66/7%-"8 Oracle, /%0 '+$6&'$"<%#968

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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)61#$'-6+9" '*A(&%-$6+.

KI+47#$% 1'*'/%)*0:

¥ message_key (VARCHAR2) Ð 9,;< #66/7%-"..

¥ language (VARCHAR2) Ð .029, 1,. 96$6*6A6 -(=-6 )6,(<"$: #66/7%-"%
(6)B"6-',:-6).

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ $%9#$ #66/7%-"., #66$+%$#$+(;7"8 9,;<( " .029(.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ ]%-$*',"06+'--6% ()*'+,%-"% $%9#$'&" #66/7%-"8 )*",6=%-". (6C"/9",
)61#9'09", &%$9") <%*%0 $'/,"B2 I>.

¥ D%',"0'B". &%3'-"0&' "-$%*-'B"6-',"0'B"" (i18n), A1% $%9#$ 0'+"#"$ 6$
.029' #%##"" )6,:06+'$%,..

¥ F6,(<%-"% #$'-1'*$-23 #"#$%&-23 #66/7%-"8 Oracle 1,. "3 )6#,%1(;7%8
6/*'/6$9" "," &61"?"9'B"".

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
Ê s  VARCHAR2(32767);
Ê rc INTEGER;
BEGIN
Ê rc := UTL_LMS.GET_MESSAGE(972, 'RDBMS', 'ORA', 'AMERICAN', s);
Ê DBMS_OUTPUT.PUT_LINE('rc=' || rc || ' msg=' || s);
END;
/

15.2.9. 3#2+' UTL_MATCH

UTL_MATCH.EDIT_DISTANCE

E(-9B". +2<"#,.%$ *%1'9B"6--6% *'##$6.-"% (*'##$6.-"% @%+%-C$%8-')
&%=1( 1+(&. #$*69'&". 460+*'7'%$ &"-"&',:-6% 96,"<%#$+6 6)%*'B"8
+#$'+9", (1',%-". " 0'&%-2 #"&+6,', -%6/361"&23 1,. )*%+*'7%-". 61-68
#$*69" + 1*(A(;.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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KI+47#$% 1'*'/%)*0:

¥ s1 (VARCHAR2) Ð )%*+'. #$*69'.

¥ s2 (VARCHAR2) Ð +$6*'. #$*69'.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ *%1'9B"6--6% *'##$6.-"% (0 1,. "1%-$"<-23 #$*69, /6,:C% 0
1,. *'0,"<-23).

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6"#9 -%$6<-23 #6+)'1%-"8 )*" 6<"#$9% 1'--23 (-')*"&%*, (#$*'-%-"%
6)%<'$69 + "&%-'3).

¥ !6)6#$'+,%-"% 0')"#%8 "0 *'0-23 "#$6<-"96+, A1% +60&6=-2 *'#36=1%-". +
-')"#'-"".

¥ JB%-9' #36=%#$" 96*6$9"3 $%9#$6+23 )6,%8.

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
Ê test_var  VARCHAR2(10)  := 'A1';
Ê input_var VARCHAR2(200) := 'utl_match.edit_distance(''shackleford'',
''shackelford'')';
Ê descr_var VARCHAR2(100) := 'ED: 0,"44&0" S'$'%P5'9%"';
Ê result_var NUMBER;
BEGIN
Ê result_var := UTL_MATCH.EDIT_DISTANCE('shackleford','shackelford');
Ê DBMS_OUTPUT.PUT_LINE(test_var||' | '||input_var||' | '||descr_var||' |
'||result_var);
END;
/

UTL_MATCH.EDIT_DISTANCE_SIMILARITY

E(-9B". +2<"#,.%$ )*6B%-$-(; #36=%#$: 1+(3 #$*69 -' 6#-6+% *%1'9B"6--6A6
*'##$6.-".. 460+*'7'%$ 0-'<%-"% 6$ 0 (#6+#%& -% )636=") 16 100 ("1%-$"<-2).

KI+47#$% 1'*'/%)*0:

¥ s1 (VARCHAR2) Ð )%*+'. #$*69'.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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¥ s2 (VARCHAR2) Ð +$6*'. #$*69'.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ )*6B%-$ #36=%#$" (0-100).

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ D'-="*6+'-"% *%0(,:$'$6+ -%<%$96A6 )6"#9' )6 #$%)%-" #66$+%$#$+"..

¥ P'1'-"% )6*6A6+23 0-'<%-"8 1,. '+$6&'$"<%#96A6 )*"-.$". *%C%-"8
(-')*"&%*, "#,"$: 0')"#", %#," #36=%#$: > 90%").

¥ 4"0(',"0'B". #$%)%-" 6$,"<". #$*69 1,. )6,:06+'$%,..

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
Ê test_var  VARCHAR2(10)  := 'B1';
Ê input_var VARCHAR2(200) := 'utl_match.edit_distance_similarity(NULL, NULL)';
Ê descr_var VARCHAR2(100) := 'ED_SIM: )=" NULL V 100';
Ê result_var NUMBER;
BEGIN
Ê result_var := UTL_MATCH.EDIT_DISTANCE_SIMILARITY(NULL, NULL);
Ê DBMS_OUTPUT.PUT_LINE(test_var||' | '||input_var||' | '||descr_var||' |
'||result_var);
END;
/

UTL_MATCH.JARO_WINKLER

E(-9B". +2<"#,.%$ #36=%#$: 1+(3 #$*69 )6 ',A6*"$&( >='*6-4"-9,%*'.
R,A6*"$& (<"$2+'%$ 6/7"% #"&+6,2 " "3 )60"B"", 1'+'. /6,%% +2#69"8 +%#
#6+)'1%-".& + -'<',% #$*69. 460+*'7'%$ 0-'<%-"% 6$ 0 16 1.

KI+47#$% 1'*'/%)*0:

¥ s1 (VARCHAR2) Ð )%*+'. #$*69'.

¥ s2 (VARCHAR2) Ð +$6*'. #$*69'.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ 96G??"B"%-$ #36=%#$" )6 >='*6-4"-9,%*(.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !*'+-%-"% "&%- ,;1%8, -'0+'-"8 96&)'-"8, '1*%#6+, A1% +'=%- )6*.169 "
-'<',6 #$*69".

¥ S#)6,:06+'-"% + #"#$%&'3 1%1(),"9'B"" 1'--23 6 9,"%-$'3 ","
96-$*'A%-$'3.

¥ Q6&/"-"*6+'-"% # 1*(A"&" &%$*"9'&" 1,. )6+2C%-". $6<-6#$" -%<%$96A6
#6)6#$'+,%-"..

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
Ê test_var  VARCHAR2(10)  := 'C1';
Ê input_var VARCHAR2(200) := 'utl_match.jaro_winkler(''hello'', ''world'')';
Ê descr_var VARCHAR2(100) := 'JW: float 0..1 (='# +0,"*0& .8400001)';
Ê result_var NUMBER;
BEGIN
Ê result_var := UTL_MATCH.JARO_WINKLER('hello','world');
Ê DBMS_OUTPUT.PUT_LINE(test_var||' | '||input_var||' | '||descr_var||' | '||
NVL(result_var, 0));
END;
/

UTL_MATCH.JARO_WINKLER_SIMILARITY

E(-9B". +2<"#,.%$ #36=%#$: )6 >='*6-4"-9,%*( " +60+*'7'%$ *%0(,:$'$ +
+"1% B%,6A6 <"#,' 6$ 0 16 100 ()*6B%-$).

KI+47#$% 1'*'/%)*0:

¥ s1 (VARCHAR2) Ð )%*+'. #$*69'.

¥ s2 (VARCHAR2) Ð +$6*'. #$*69'.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ )*6B%-$ #36=%#$" )6 >='*6-4"-9,%*( (0-100).

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ U% =% #B%-'*"", <$6 " 1,. JARO_WINKLER, -6 # +2+616& + /6,%% )*"+2<-6&
)*6B%-$-6& ?6*&'$% 1,. 6$<%$6+ "," )6*6A6+23 )*6+%*69.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
DECLARE
Ê test_var  VARCHAR2(10)  := 'D1';
Ê input_var VARCHAR2(200) := 'utl_match.jaro_winkler_similarity(''shackleford'',
''shackelford'')';
Ê descr_var VARCHAR2(100) := 'JW_SIM: 6/)2'%57, 6/'Q&04-=+45';
Ê result_var NUMBER;
BEGIN
Ê result_var := UTL_MATCH.JARO_WINKLER_SIMILARITY('shackleford','shackelford');
Ê DBMS_OUTPUT.PUT_LINE(test_var||' | '||input_var||' | '||descr_var||' |
'||result_var);
END;
/

15.2.10. 3#2+' UTL_URL

UTL_URL.ESCAPE

E(-9B". +2)6,-.%$ G9*'-"*6+'-"% #)%B"',:-23 #"&+6,6+ + URL +
#66$+%$#$+"" #6 #$'-1'*$6& RFC 3986. P'&%-.%$ -%/%06)'#-2% #"&+6,2 -' "3
)*6B%-$-6% )*%1#$'+,%-"%.

KI+47#$% 1'*'/%)*0:

¥ url (VARCHAR2) Ð "#361-'. #$*69' URL 1,. G9*'-"*6+'-"..

¥ escape_reserved_chars (BOOLEAN) Ð ?,'A, (9'02+';7"8 G9*'-"*6+'ybt
0'*%0%*+"*6+'--23 #"&+6,6+ (TRUE - G9*'-"*6+'$:, FALSE - -%
G9*'-"*6+'$:).

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ #$*69( # G9*'-"*6+'--2& URL.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F61A6$6+9' URL 1,. HTTP-0')*6#6+.

¥ W9*'-"*6+'-"% )'*'&%$*6+ + +%/-##2,9'3.

¥ J/*'/6$9' )6,:06+'$%,:#96A6 ++61' )%*%1 "#)6,:06+'-"%& + URL.

¥ !601'-"% 96**%9$-23 +%/-'1*%#6+ # )*6/%,'&" " #)%B"',:-2&" #"&+6,'&".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
-- ?/&('/ 1: W0/"%&/)$"%&' 6/)=',)$ $ 6),%)( URL
-- ?/)=',7 $ URL #"('%->54- %" %20. ?"/"('5/ FALSE )#%"1"'5 B0/"%&/)$"%&' L.GX
46'2&",;%78 4&($),)$
DECLARE
test_var VARCHAR2(10) := 'A';
input_var VARCHAR2(100) := 'utl_url.escape(''http://www.acme.com/a url with
space.html'', FALSE)';
descr_var VARCHAR2(20) := 'L'4; URL';
result_var VARCHAR2(400);
BEGIN
result_var := UTL_URL.ESCAPE('http://www.acme.com/a url with space.html', FALSE);
DBMS_OUTPUT.PUT_LINE(test_var || ' | ' || input_var || ' | ' || descr_var || ' | ' ||
result_var);
END;
/
-- R'#+,;5"5:
--A | utl_url.escape('http://www.acme.com/a url with space.html', FALSE) | L'4; URL |
http://www.acme.com/a%20url%20with%20space.html

UTL_URL.UNESCAPE

E(-9B". +2)6,-.%$ 1%961"*6+'-"% G9*'-"*6+'--23 #"&+6,6+ + URL,
)*%6/*'0(. )*6B%-$-6% )*%1#$'+,%-"% 6/*'$-6 + 6*"A"-',:-2% #"&+6,2 +
#66$+%$#$+"" #6 #$'-1'*$6& RFC 3986.

KI+47#$% 1'*'/%)*0:

¥ url (VARCHAR2) Ð #$*69' # G9*'-"*6+'--2& URL 1,. 1%961"*6+'-"..

¥ charset (VARCHAR2) Ð 961"*6+9' #"&+6,6+ 1,. 1%961"*6+'-". ()6 (&6,<'-";
'UTF-8').

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ #$*69( # 1%961"*6+'--2& URL.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J/*'/6$9' )6,(<%--23 URL-)'*'&%$*6+ + +%/-)*",6=%-".3.

¥ >%961"*6+'-"% 1'--23 "0 HTTP-0')*6#6+.

¥ Y$%-"% " 6/*'/6$9' G9*'-"*6+'--23 )($%8 " ##2,69.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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¥ 46##$'-6+,%-"% 6*"A"-',:-6A6 $%9#$' "0 )*6B%-$-6A6 )*%1#$'+,%-"..

.*$/%*0 2'1*+(+3:

SET SERVEROUTPUT ON
-- ?/&('/ 1: A'0)*&/)$"%&' 6/)45)@) B0/"%&/)$"%%)@) 5'045"
-- T"('%" %20 %" 6/)=', (="#)$)' *'0)*&/)$"%&')
DECLARE
test_var VARCHAR2(10) := 'E';
input_var VARCHAR2(100) := 'utl_url.unescape(''abc%20def'', ''UTF-8'')';
descr_var VARCHAR2(20) := 'UNESCAPE %20';
result_var VARCHAR2(400);
BEGIN
result_var := UTL_URL.UNESCAPE('abc%20def', 'UTF-8');
DBMS_OUTPUT.PUT_LINE(test_var || ' | ' || input_var || ' | ' || descr_var || ' | ' ||
result_var);
END;
/
-- R'#+,;5"5:
--E | utl_url.unescape('abc%20def', 'UTF-8') | UNESCAPE %20 | abc def

15.3. (,"$#/"+ &:/29"H " ,5%9+4:5

DECODE

>'--'. ?(-9B". *%',"0(%$ (#,6+-(; ,6A"9(, '-',6A"<-(; 6)%*'$6*( CASE, #
"#)6,:06+'-"%& 96&)'9$-6A6 #"-$'9#"#'.

!(&+3&0% 3+2/+F&+()$:

¥ 42)6,-.%$ (#,6+-2% #*'+-%-". 0-'<%-"8

¥ F611%*="+'%$ &-6=%#$+%--2% (#,6+".

¥ F60+6,.%$ 0'1'+'$: 0-'<%-"% )6 (&6,<'-";

¥ D'/6$'%$ # *'0,"<-2&" $")'&" 1'--23

KI+4&0% 1'*'/%)*0:

¥ expression (ANY) - 0-'<%-"% 1,. #*'+-%-".

¥ search1, result1 - )%*+'. )'*' 1,. #*'+-%-". " *%0(,:$'$

¥ searchN, resultN - 16)6,-"$%,:-2% )'*2 #*'+-%-".

¥ default (ANY) - -%6/.0'$%,:-6% 0-'<%-"% )*" 6$#($#$+"" #6+)'1%-"8

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ resultN )*" #6+)'1%-"" expression # searchN

¥ 460+*'7'%$ default, %#," 0'1'-6 " -%$ #6+)'1%-"8

¥ 460+*'7'%$ NULL, %#," -%$ #6+)'1%-"8 " -% 0'1'-6 default

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*%6/*'06+'-"% 9616+ + )6-.$-2% 0-'<%-".

¥ H)*67%-"% #,6=-23 (#,6+"8

¥ J/*'/6$9' *'0,"<-23 #$'$(#6+

¥ E6*&'$"*6+'-"% 1'--23 1,. 6$<%$'

.*$/%*0 2'1*+(+3:

-- ?/)45)' 4/"$%'%&' 1&4',
SELECT DECODE(1, 1, 'J*&%', 'A/+@)'');  -- R'#+,;5"5: 'J*&%'

-- H%):'45$'%%7' +4,)$&-
SELECT DECODE(2, 1, 'Y%$"/;', 2, 'I'$/",;', 3, 'H"/5', 'A/+@)9');  -- R'#+,;5"5:
'I'$/",;'

NVL

E(-9B". 0'&%-.%$ NULL-0-'<%-". (9'0'--2& 0-'<%-"%& )6 (&6,<'-";.

!(&+3&0% 3+2/+F&+()$:

¥ P'&%-.%$ NULL -' (9'0'--6% 0-'<%-"%

¥ D'/6$'%$ # ,;/2&" $")'&" 1'--23

¥ F611%*="+'%$ +,6=%--2% +206+2

¥ !63*'-.%$ $") 1'--23 "#361-6A6 +2*'=%-".

KI+4&0% 1'*'/%)*0:

¥ expr (ANY) - )*6+%*.%&6% +2*'=%-"%

¥ default_value (ANY) - 0-'<%-"% )6 (&6,<'-";

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ expr, %#," 6-6 -% NULL

¥ 460+*'7'%$ default_value, %#," expr NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ P')6,-%-"% )*6)(7%--23 0-'<%-"8

¥ F*%16$+*'7%-"% 6C"/69 )*" *'/6$% # NULL

¥ E6*&'$"*6+'-"% +2+61' 1'--23

¥ J/*'/6$9' *%0(,:$'$6+ 'A*%A'$-23 ?(-9B"8

.*$/%*0 2'1*+(+3:

-- T"('%" NULL %" 5'045
SELECT NVL(NULL, '!'5 *"%%78');  -- R'#+,;5"5: '!'5 *"%%78'

-- T"('%" NULL 1&4,)(
SELECT NVL(NULL, 0) + 10;  -- R'#+,;5"5: 10

ROUND

E(-9B". 69*(A,.%$ <"#,' "," 1'$2 16 (9'0'--68 $6<-6#$".

!(&+3&0% 3+2/+F&+()$:

¥ J9*(A,.%$ <"#,6+2% 0-'<%-". 16 0'1'--6A6 96,"<%#$+' 0-'96+

¥ D'/6$'%$ # 6$*"B'$%,:-2&" <"#,'&" 69*(A,%-".

¥ !63*'-.%$ $") 1'--23 "#361-6A6 0-'<%-".

KI+4&0% 1'*'/%)*0:

¥ number (NUMBER) - 69*(A,.%&6% <"#,6

¥ precision (INTEGER) - -%6/.0'$%,:-28 )'*'&%$* $6<-6#$" ()6 (&6,<'-"; 0)

K0I+4&0% 1'*'/%)*0:

¥ >,. <"#%,: 69*(A,%--6% <"#,6 $6A6 =% $")'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E"-'-#6+2% *'#<%$2 # 0'1'--68 $6<-6#$:;

¥ RA*%A"*6+'-"% 1'--23 )6 +*%&%--2& )%*"61'&

¥ E6*&'$"*6+'-"% *%0(,:$'$6+ +2<"#,%-"8

¥ F61A6$6+9' 6$<%$-23 1'--23

.*$/%*0 2'1*+(+3:

-- J0/+@,'%&' 1&4',
SELECT ROUND(123.4567, 2);    -- R'#+,;5"5: 123.46
SELECT ROUND(123.4567, -1);   -- R'#+,;5"5: 120
SELECT ROUND(125, -1);        -- R'#+,;5"5: 130

SUBSTR

E(-9B". "0+,%9'%$ )61#$*69( "0 #$*69".

!(&+3&0% 3+2/+F&+()$:

¥ S0+,%9'%$ <'#$: #$*69" )6 (9'0'--68 )60"B""

¥ F611%*="+'%$ 6$*"B'$%,:-2% )60"B"" (6$#<%$ # 96-B' #$*69")

¥ F60+6,.%$ 6A*'-"<"+'$: 1,"-( "0+,%9'%&68 )61#$*69"

¥ D'/6$'%$ # *'0,"<-2&" $")'&" #$*696+23 1'--23

KI+4&0% 1'*'/%)*0:

¥ string (VARCHAR2) - "#361-'. #$*69'

¥ start_position (INTEGER) - )60"B". -'<',' "0+,%<%-". (1-based)

¥ length (INTEGER) - -%6/.0'$%,:-'. 1,"-' )61#$*69"

K0I+4&0% 1'*'/%)*0:

¥ VARCHAR2 - "0+,%<%--'. )61#$*69'

¥ NULL, %#," +361-'. #$*69' NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ S0+,%<%-"% <'#$%8 #$*69 (9616+, "1%-$"?"9'$6*6+)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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¥ R-',"0 #$*(9$(*"*6+'--23 $%9#$6+23 1'--23

¥ J/*'/6$9' ?"9#"*6+'--23 ?6*&'$6+ #$*69

¥ F61A6$6+9' 1'--23 1,. 6$6/*'=%-".

.*$/%*0 2'1*+(+3:

-- E"#)$)' &#$,'1'%&'
SELECT SUBSTR('Hello World', 7) FROM dual;      -- R'#+,;5"5: 'World'
SELECT SUBSTR('Hello World', 7, 3) FROM dual;   -- R'#+,;5"5: 'Wor'

-- I&04&/)$"%%7' Q)/("57
SELECT SUBSTR('20230315', 1, 4) || '-' ||
Ê      SUBSTR('20230315', 5, 2) || '-' ||
Ê      SUBSTR('20230315', 7, 2) FROM dual;     -- R'#+,;5"5: '2023-03-15'

TRUNC

E(-9B". (#%9'%$ <"#,' "," 1'$2 16 (9'0'--68 $6<-6#$".

!(&+3&0% 3+2/+F&+()$:

¥ H#%9'%$ <"#,6+2% 0-'<%-". 16 0'1'--6A6 96,"<%#$+' 0-'96+

¥ D'/6$'%$ # 6$*"B'$%,:-2&" <"#,'&" 1,. (#%<%-". B%,68 <'#$"

¥ !63*'-.%$ $") 1'--23 "#361-6A6 0-'<%-".

KI+4&0% 1'*'/%)*0:

>,. <"#%,: * number (NUMBER) - (#%9'%&6% <"#,6 * precision (INTEGER) -
-%6/.0'$%,:-28 )'*'&%$* $6<-6#$" ()6 (&6,<'-"; 0)

K0I+4&0% 1'*'/%)*0:

¥ >,. <"#%,: (#%<%--6% <"#,6 $6A6 =% $")'

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E"-'-#6+2% *'#<%$2 # 96-$*6,"*(%&68 $6<-6#$:;

¥ F61A6$6+9' 1'--23 1,. A*())"*6+9"

¥ H1',%-"% 1*6/-23 <'#$%8 )*" -%6/361"&6#$"

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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.*$/%*0 2'1*+(+3:

-- K4'1'%&' 1&4',
SELECT TRUNC(123.4567, 2);    -- R'#+,;5"5: 123.45
SELECT TRUNC(123.4567, -1);   -- R'#+,;5"5: 120
SELECT TRUNC(125, -1);        -- R'#+,;5"5: 120

NVL2

E(-9B". *'#C"*%--68 6/*'/6$9" NULL-0-'<%-"8, +60+*'7';7'. *'0-2%
0-'<%-". + 0'+"#"&6#$" 6$ -',"<"./6$#($#$+". NULL.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ 61-6 0-'<%-"% 1,. -%-NULL1'--23 " 1*(A6% 1,. NULL

¥ F611%*="+'%$ +#% $")2 1'--23

¥ J/%#)%<"+'%$ /6,%% A"/9(; ,6A"9(, <%& NVL

¥ !63*'-.%$ $") 1'--23 +60+*'7'%&6A6 0-'<%-".

KI+4&0% 1'*'/%)*0:

¥ expr (ANY) - )*6+%*.%&6% +2*'=%-"%

¥ not_null_value (ANY) - 0-'<%-"%, +60+*'7'%&6%%#," expr -% NULL

¥ null_value (ANY) - 0-'<%-"%, +60+*'7'%&6% %#," expr NULL

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ not_null_value, %#," expr -%NULL

¥ 460+*'7'%$ null_value, %#," expr NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ H#,6+-6% ?6*&'$"*6+'-"% 1'--23

¥ D'0,"<-'. 6/*'/6$9' NULL " -%-NULL

¥ 0-'<%-"8

¥ E6*&"*6+'-"% #,6=-23 (#,6+"8 # NULL

¥ P'&%-' +,6=%--23 NVL -' /6,%% <"$'%&28 961

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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-- E"#)$79 6/&('/
SELECT NVL2(NULL, 'G45; *"%%7'', '!'5 *"%%78');  -- R'#+,;5"5: '!'5 *"%%78'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
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16. R$'5%+//8+ ,5%9+4:58 " &:/29"" 4"#-+2'# MS
SQL Server

16.1. ()*"+ $6+4+/"0

X*'-"&2% )*6B%1(*2 Ñ G$6 /,69" 961', )60+6,.;7"% +2)6,-.$:
6)*%1%,L--2% 1%8#$+". + /'0% 1'--23, $'9"% 9'9 +2/6*9', +#$'+9', 6/-6+,%-"%
"," (1',%-"% 1'--23. 4 6$,"<"% 6$ 6/2<-6A6 SQL, 3*'-"&2% )*6B%1(*2
)*%16#$'+,.;$ +60&6=-6#$: "#)6,:06+'-". )*6B%1(*-23 96-#$*(9B"8, $'9"3
9'9 (#,6+"., B"9,2 " 6/*'/6$9' "#9,;<%-"8.

]"?*6+'. !HI> Digital Q.DataBase )611%*="+'%$ 3*'-"&2% )*6B%1(*2 -'
1"',%9$% T-SQL, *'0*'/6$'--6& 96&)'-"%8 Microsoft 1,. SQL Server. W$"
)*6B%1(*2 +2)6,-.;$#. +-($*" /'02 1'--23 " &6A($ /2$: +20+'-2 "0 SQL-
0')*6#6+ "," 9,"%-$#9"3 )*",6=%-"8.

J'?%/ &9F&0 I*'&$/0% 1*+;%49*0?

1. F6'%7#'"<#9"0 <#4#@:  X*'-"&2% )*6B%1(*2 )60+6,.;$ )*6A*'&&"*6+'$:
<'#$6 )6+$6*.;7"%#. 6)%*'B"", <$6 "0/'+,.%$ 6$ -%6/361"&6#$" +2)6,-.$:
61-" " $% =% 1%8#$+". +*(<-(;.

2. P6+-"@+/"+ ,5%"<6%4"'+-;/%$'":  42)6,-%-"% 3*'-"&23 )*6B%1(* +-($*"
/'02 1'--23 0-'<"$%,:-6 /2#$*%%, <%& &-6A69*'$-2% 6/*'7%-". 9 /'0%
1'--23 "0 +-%C-"3 )*",6=%-"8.

3. 3%68L+/"+ )+<%,#$/%$'":  JA*'-"<%-"% 16#$()' 9 1'--2& <%*%0 )*6B%1(*2
#-"='%$ +%*6.$-6#$: 0,6()6$*%/,%-"8 " (,(<C'%$ /%06)'#-6#$: /'02 1'--23.

4. V+/'5#-"<#9"0 -%J"2":  4#. ,6A"9' *'/6$2 # 1'--2&" #6#*%16$6<%-' + /'0%
1'--23, <$6 ()*67'%$ #6)*6+6=1%-"% " &61%*-"0'B";.

L'- *'"+)'M) I*'&$/0% 1*+;%49*0?

1. >%<4#/"+ ,5%9+4:58:  F*6B%1(*' #601'L$#. # )6&67:; 96&'-12 CREATE
PROCEDURE, 96$6*'. 6)"#2+'%$ %L 0'A6,6+69, )'*'&%$*2 " $%,6 )*6B%1(*2.

2. ()U06-+/"+ ,+5+7+//8A:  4-($*" )*6B%1(*2 &6=-6 6/O.+,.$: )%*%&%--2%
" "#)6,:06+'$: "3 1,. )*6&%=($6<-23 +2<"#,%-"8.

3. P,5#6-+/"+ ,%'%2%7 68,%-/+/"0:  F*6B%1(*2 )611%*="+';$ ()*'+,.;7"%

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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96-#$*(9B"", $'9"% 9'9 (#,6+". (IF-THEN-ELSE), B"9,2 (WHILE, BEGINÉEND) "
6/*'/6$9( "#9,;<%-"8 (TRYÉCATCH).

4. R8<%6 ,5%9+4:58:  F*6B%1(*2 +202+';$#. # )6&67:; 96&'-12 EXEC ","
<%*%0 SQL-0')*6#2.

35"7+5 ,5%$'%H ,5%9+4:58 /# T-SQL 6 Digital Q.DataBase:

CREATE PROCEDURE update_employee_salary
Ê   @employee_id INT,
Ê   @new_salary DECIMAL(10, 2)
AS
BEGIN
Ê   UPDATE employees
Ê   SET salary = @new_salary
Ê   WHERE employee_id = @employee_id;
END;

>PM! ,%44+5."6#+' $-+4:G*"+ ,5%9+4:58 $"/'#2$"$# MS SQL SERVER
($,"$%2 ):4+' 5#$L"50';$0 6 ,%$-+4:G*"A 68,:$2#A ,5%4:2'#):

1. fn_helpcollations

2. fn_listextendedproperty

3. sp_addlinkedsrvlogin

4. sp_addrole

5. sp_addrolemember

6. sp_changedbowner

7. sp_column_privileges

8. sp_columns

9. sp_columns_100

10. sp_columns_managed

11. sp_cursor_list

12. sp_databases

13. sp_datatype_info

14. sp_datatype_info_100

15. sp_describe_cursor

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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16. sp_dropextendedproperty

17. sp_droplinkedsrvlogin

18. sp_droprole

19. sp_droprolemember

20. sp_dropserver

21. sp_enum_oledb_providers

22. sp_fkeys

23. sp_getapplock

24. sp_helpdb

25. sp_helpdbfixedrole

26. sp_helplinkedsrvlogin

27. sp_helprole

28. sp_helprolemember

29. sp_helpsrvrolemember

30. sp_helpuser

31. sp_linkedservers

32. sp_oledb_ro_usrname

33. sp_pkeys

34. sp_procedure_params_100_managed

35. sp_releaseapplock

36. sp_renamedb

37. sp_serveroption

38. sp_special_columns

39. sp_special_columns_100

40. sp_sproc_columns

41. sp_sproc_columns_100

42. sp_statistics

43. sp_statistics_100

44. sp_stored_procedures

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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45. sp_table_privileges

46. sp_tablecollations_100

47. sp_tables

48. sp_updateextendedproperty

49. sp_updatestats

50. sp_who

51. sp_help

52. sp_bindefault

53. sp_unbindefault

54. sp_defaultdb

55. sp_dropuser

56. sp_adduser

57. sp_droptype

58. sp_addtype

59. sp_password

60. sp_spaceused

61. sp_primary_keys_rowset

62. sp_indexes_rowset

63. sp_unprepare

64. sp_prepare

C#2.+ >PM! ,%44+5."6#+' $-+4:G*"+ &:/29"" $"/'#2$"$# MS SQL SERVER

!#'# " 65+70

1. DATEFIRST

2. CURRENT_TIMESTAMP

3. DATE_BUCKET

4. DATEADD

5. DATEDIFF

6. DATEDIFF_BIG

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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7. DATEFROMPARTS

8. DATETIME2FROMPARTS

9. DATETIMEFROMPARTS

10. DATETIMEOFFSETFROMPARTS

11. DATETRUNC

12. DAY

13. EOMONTH

14. GETDATE

15. GETUTCDATE

16. ISDATE

17. MONTH

18. SYSDATETIME

19. SYSDATETIMEOFFSET

20. SYSUTCDATETIME

21. TIMEFROMPARTS

22. TODATETIMEOFFSET

23. YEAR

I%J"@+$2"+

24. CHOOSE

25. GREATEST

26. IIF

27. LEAST

?#'+7#'"@+$2"+

28. ABS

29. ACOS

30. ASIN

31. ATAN

32. ATN2

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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33. CEILING

34. COS

35. COT

36. COUNT

37. COUNT_BIG

38. DEGREES

39. EXP

40. FLOOR

41. LOG

42. LOG10

43. MAX

44. MIN

45. PI

46. POWER

47. RAND

48. ROUND

49. SIGN

50. SIN

51. SQRT

52. SQUARE

53. STDEV

54. STDEVP

55. SUM

56. TAN

57. VAR

58. VARP

?+'#4#//8+

59. APP_NAME

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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60. COL_LENGTH

61. COL_NAME

62. COLUMNPROPERTY

63. DATABASEPROPERTYEX

64. DB_ID

65. NEXT VALUE FOR

66. OBJECT_DEFINITION

67. OBJECT_ID

68. OBJECT_NAME

69. OBJECT_SCHEMA_NAME

70. PARSENAME

71. SCHEMA_ID

72. SCHEMA_NAME

73. SCOPE_IDENTITY

74. SERVERPROPERTY

75. TYPE_ID

76. TYPE_NAME

>'5%2%68+

77. ASCII

78. CHAR

79. CHARINDEX

80. CONCAT

81. FORMAT

82. LEFT

83. LEN

84. LOWER

85. LTRIM

86. N

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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87. PATINDEX

88. QUOTENAME

89. REPLACE

90. RIGHT

91. RTRIM

92. SPACE

93. STR

94. STRING_AGG

95. STRING_ESCAPE

96. SUBSTRING

97. TRANSLATE

98. TRIM

99. UPPER

16.2. (,"$#/"+ ,5%9+4:5

fn_helpcollations

F*6B%1(*' fn_helpcollations )*%1-'0-'<%-' 1,. +2+61' )6,-6A6 #)"#9' +#%3
16#$()-23 -'/6*6+ #"&+6,6+ (Collations), 96$6*2% )611%*="+';$#. #%*+%*6&
SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ )6,-28 #)"#69 +#%3 +60&6=-23 -'/6*6+ #"&+6,6+ (96,,%9B"8).

¥ S#)6,:0(%$#. 1,. +2/6*' -(=-6A6 -'/6*' #"&+6,6+ )*" -'#$*689% -6+6A6
#%*+%*', /'02 1'--23, $'/,"B2 "," "-1%9#'.

¥ F69'02+'%$ 6)"#'-". -'/6*6+ #"&+6,6+, <$6 )6&6A'%$ )616/*'$:
6)$"&',:-28 +'*"'-$ 1,. -(=-68 ,69',"0'B"" "," 6#6/%--6#$%8
)*",6=%-"..

KI+4&0% 1'*'/%)*0:

¥ 5%$ +361-23 )'*'&%$*6+. F*6B%1(*' +60+*'7'%$ *%0(,:$"*(;7(; $'/,"B(
#*'0( =% )*" +2)6,-%-"".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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K0I+4&0% 1'*'/%)*0:

U'/,"B' # 1+(&. 96,6-9'&": * CollationName: F6,-6% -'"&%-6+'-"% -'/6*'
#"&+6,6+. * Description: F61*6/-6% 6)"#'-"% -'/6*' #"&+6,6+, +9,;<'.
*%A"6-',:-2% 6#6/%--6#$", )*'+",' #6*$"*6+9" " #*'+-%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J)*%1%,%-"% -'/6*' #"&+6,6+ 1,. -6+68 /'02 1'--23 "," 6/O%9$'.

¥ R-',"0 #(7%#$+(;7"3 -'/6*6+ #"&+6,6+ )%*%1 &"A*'B"%8 1'--23.

¥ J)$"&"0'B". )*6"0+61"$%,:-6#$" 0')*6#6+ )($L& )61/6*' )61361.7%A6
-'/6*' #"&+6,6+.

.*$/%*0 2'1*+(+3:

-- ?/)4()5/'5; $4' *)45+6%7' %"=)/7 4&($),)$
SELECT * FROM fn_helpcollations();

fn_listextendedproperty

F*6B%1(*' fn_listextendedproperty "#)6,:0(%$#. 1,. "0+,%<%-". *'#C"*%--23
#+68#$+ (Extended Properties) 61-6A6 "," -%#96,:9"3 6/O%9$6+ + /'0% 1'--23
SQL Server. D'#C"*%--2% #+68#$+' )60+6,.;$ 3*'-"$: 16)6,-"$%,:-(;
&%$'"-?6*&'B"; 6/ 6/O%9$'3 /'02 1'--23, $'9(; 9'9 96&&%-$'*"", +%*#"",
'+$6*#$+6 " )*6<"% )*6"0+6,:-2% 1'--2%.

!(&+3&0% 3+2/+F&+()$:

¥ S0+,%9'%$ 61-6 "," -%#96,:96 *'#C"*%--23 #+68#$+ 6/O%9$'.

¥ F611%*="+'%$ )6,(<%-"% "-?6*&'B"" 1,. *'0-23 $")6+ 6/O%9$6+ (/'0
1'--23, #3%&, $'/,"B, #$6,/B6+, ?(-9B"8, 3*'-"&23 )*6B%1(* " $.).).

¥ N6=%$ "#)6,:06+'$:#. 1,. '(1"$' "0&%-%-"8 + #$*(9$(*% /'02 1'--23 ","
16/'+,%-". 169(&%-$'B"" -%)6#*%1#$+%--6 +-($*" #3%&2 I>.

KI+4&0% 1'*'/%)*0:

¥ [ @name ] = "&._*'#C_#+68#$+': J)B"6-',:-28 )'*'&%$*, 0'1';7"8 "&.
0')*'C"+'%&6A6 *'#C"*%--6A6 #+68#$+'. K#," 0-'<%-"% -% (9'0'-6,
+60+*'7';$#. +#% #+68#$+' (9'0'--6A6 (*6+-..

¥ [ @level0type ] = (*6+%-:_0_$")': H*6+%-: "%*'*3"" 6/O%9$6+ (6/2<-6 61"-

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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"0 $*L3 (*6+-%8: SCHEMA, TABLE, VIEW, PROCEDURE, FUNCTION " $.1.).
J/.0'$%,%- )*" -',"<"" )6#,%1(;7"3 (*6+-%8.

¥ [ @level0name ] = "&._(*6+-._0: S&. 6/O%9$' )%*+6A6 (*6+-.. 5')*"&%*, "&.
#3%&2 "," "&%-" $'/,"B2/)*%1#$'+,%-"..

¥ [ @level1type ] = (*6+%-:_1_$")': >6)6,-"$%,:-28 (*6+%-: 1%$',"0'B"",
($6<-.;7"8 6/O%9$ +$6*6A6 (*6+-.. >,. $'/,"B G$6 &6=%$ /2$: #$6,/%B ","
"-1%9#.

¥ [ @level1name ] = "&._(*6+-._1: S&. 6/O%9$' +$6*6A6 (*6+-..

¥ [ @level2type ] = (*6+%-:_2_$")': U*%$"8 (*6+%-: 1%$',"0'B"" (%#,"
)*"&%-"&6). J/2<-6 "#)6,:0(%$#. *%196.

¥ [ @level2name ] = "&._(*6+-._2: S&. $*%$:%A6 (*6+-. (*%196 )*"&%-.%$#.).

K0I+4&0% 1'*'/%)*0:

U'/,"B' *%0(,:$'$6+, #61%*='7'. #,%1(;7"% )6,.: * class_desc: U") 6/O%9$',
96$6*6&( )*"-'1,%="$ #+68#$+6. * major_id: S1%-$"?"9'$6* 6/O%9$' +%*3-%A6
(*6+-.. * minor_id: S1%-$"?"9'$6* +,6=%--6A6 G,%&%-$' (-')*"&%*, #$6,/B'
"," "-1%9#'). * name: S&. *'#C"*%--6A6 #+68#$+'. * value: P-'<%-"%
*'#C"*%--6A6 #+68#$+'.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ >6/'+,%-"% 96&&%-$'*"%+ " 169(&%-$'B"" )*.&6 + #$*(9$(*( /'02 1'--23.

¥ R(1"$ "0&%-%-"8 + #3%&% /'02 1'--23 " 6$#,%="+'-"% +%*#"8.

¥ R+$6&'$"<%#96% ?6*&"*6+'-"% 169(&%-$'B"" # "#)6,:06+'-"%&
*'#C"*%--23 #+68#$+.

.*$/%*0 2'1*+(+3:

-- .6&4)0 $4'8 /"4P&/'%%78 4$)945$ *,- $4'9 ="#7 *"%%78
SELECT * FROM fn_listextendedproperty(NULL, NULL, NULL, NULL, NULL, NULL, NULL);

-- L7$'45& &%Q)/("2&> ) /"4P&/'%%)( 4$)945$' *,- 5"=,&27 publishers
SELECT * FROM fn_listextendedproperty('MS_Description', 'SCHEMA', 'dbo', 'TABLE',
'publishers');

sp_addlinkedsrvlogin

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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W$' )*6B%1(*' #601'L$ "," 6/-6+,.%$ #6)6#$'+,%-"% &%=1( "&%-%& +361' +
,69',:-6& G90%&),.*% SQL Server " (<L$-68 0')"#:; /%06)'#-6#$" -'
(1',L--6& #%*+%*%.

!(&+3&0% 3+2/+F&+()$:

¥ !601'L$ #6)6#$'+,%-"% &%=1( ,69',:-68 (<L$-68 0')"#:; " (1',L--68
(<L$-68 0')"#:; -' #+.0'--6& #%*+%*%.

¥ F60+6,.%$ -'#$*'"+'$: )*'+' 16#$()' 1,. +2)6,-%-". *'#)*%1%,L--23
0')*6#6+ " 6/%#)%<"+'%$ /%06)'#-6#$: #+.0" &%=1( #%*+%*'&".

¥ F*%1-'0-'<%-' 1,. ()*67%-". ()*'+,%-". /%06)'#-6#$:; + #"#$%&'3 #
&-6=%#$+6& G90%&),.*6+ SQL Server.

KI+4&0% 1'*'/%)*0:

¥ [@rmtsrvname = ] NÕrmtsrvname':S&. #+.0'--6A6 #%*+%*', 9 96$6*6&(
)*"&%-.%$#. #6)6#$'+,%-"% +361'. U*%/(%&28 )'*'&%$*.

¥ [@useself = ] 'useself ':E,'A, 6)*%1%,.;7"8 #)6#6/ )619,;<%-". 9 (1',L--6&(
#%*+%*(: "#)6,:06+'-"% $%9(7"3 (<L$-23 1'--23 )6,:06+'$%,. "," .+-'.
6$)*'+9' "&%-" +361' " )'*6,.. 460&6=-2% 0-'<%-".: true ("#)6,:06+'$:
$%9(7"% (<L$-2% 1'--2%) "," false (.+-6 (9'02+'$: "&. +361' " )'*6,:). F6
(&6,<'-";: true.

¥ [@locallogin = ] NÕlocallogin': S&. ,69',:-6A6 +361', )*"&%-.%&6% 1,.
#6)6#$'+,%-".. N6=%$ /2$: "&%-%& +361' SQL Server "," Windows. K#,"
0'1'-6 NULL, #6)6#$'+,%-"% 1%8#$+(%$ 1,. +#%3 ,69',:-23 +3616+. F6
(&6,<'-";: NULL.

¥ [@rmtuser = ] NÕrmtuser':S&. (1',L--6A6 +361', "#)6,:0(%&6% 1,.
)619,;<%-". 9 #+.0'--6&( #%*+%*(, %#," )'*'&%$* @useself *'+%- false. F6
(&6,<'-";: NULL.

¥ [@rmtpassword = ] NÕrmtpassword':F'*6,: 1,. (1',L--6A6 +361', (9'0'--28 +
'*A(&%-$% @rmtuser. F6 (&6,<'-";: NULL.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%&6% 0-'<%-"%: 961 *%0(,:$'$':

¥ 0: 6)%*'B". +2)6,-%-' (#)%C-6.

¥ 1: )*6"06C,' 6C"/9'.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !601'-"% *'#)*%1%,L--23 0')*6#6+, 6/*'7';7"3#. 9 1'--2& -' 1*(A6&
#%*+%*%.

¥ 5'#$*689' 16+%*"$%,:-6A6 #6%1"-%-". &%=1( #%*+%*'&" 1,. &"A*'B""
1'--23.

¥ H)*'+,%-"% )*'+'&" 16#$()' )6,:06+'$%,%8 )*" 16#$()% 9 6/O%9$'& -'
(1',L--6& #%*+%*%.

.*$/%*0 2'1*+(+3:

-- ?)*0,>1"'( $4' ,)0",;%7' &('%" $8)*" 0 4$-#"%%)(+ 4'/$'/+ Accounts
EXEC sp_addlinkedsrvlogin 'QDATABASE', false;

-- ?)*0,>1"'( 6),;#)$"5',- Domain\Mary 0 4$-#"%%)(+ 4'/$'/+ Accounts
EXEC sp_addlinkedsrvlogin 'QDATABASE', 'false', NULL, 'MaryP', '<6"/),;>';

sp_addrole

>'--'. )*6B%1(*' #601'L$ -6+(; *6,: /'02 1'--23 + $%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ >6/'+,.%$ -6+(; *6,: + $%9(7(; /'0( 1'--23.

¥ 5'0-'<'%$ +,'1%,:B( *6,: /'02 1'--23.

¥ F*%16#$'+,.%$ +60&6=-6#$: 1',:-%8C%A6 -'0-'<%-". <,%-6+ *6," "
)*%16#$'+,%-". )*'+ 16#$()'.

KI+4&0% 1'*'/%)*0:

¥ [@rolename = ] NÕrolename': S&. #601'+'%&68 *6," /'02 1'--23. J/.0'$%,:-6
(9'02+'%$#. (-"9',:-28 "1%-$"?"9'$6* 1,"-68 6$ 1 16 128 #"&+6,6+.
!"&+6, 6/*'$-6A6 #,GC' ("\") -%16)(#$"&.

¥ [@ownername = ] NÕownername': S&. +,'1%,:B' -6+68 *6," /'02 1'--23. F6
(&6,<'-"; (#$'-'+,"+'%$#. $%9(7"8 )6,:06+'$%,:. >6,=%- /2$:
1%8#$+"$%,:-2& 6/O%9$6& /'02 1'--23 (*6,:;, )6,:06+'$%,%& ","
A*())68).

K0I+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: 6)%*'B". +2)6,-%-' (#)%C-6.

¥ 1: +60-"9,' 6C"/9'.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !601'-"% -6+68 *6," 1,. )6#,%1(;7%A6 16/'+,%-". )6,:06+'$%,%8 "
-'0-'<%-"8 )*"+",%A"8.

¥ H)*67L--'. 6*A'-"0'B". /%06)'#-6#$" /'02 1'--23 )6#*%1#$+6&
A*())"*6+'-". )6,:06+'$%,%8 )6 *6,.&.

.*$/%*0 2'1*+(+3:

-- A)="$,-'( %)$+> /),; Managers $ 5'0+<+> ="#+ *"%%78
EXEC sp_addrole 'Managers';

sp_addtype

X*'-"&'. )*6B%1(*' sp_addtype )60+6,.%$ #601'+'$: )#%+16-"&2 $")6+ 1'--23
+ /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ E6*&"*(%$ #6/#$+%--2% $")2 1'--23, 6#-6+'--2% -' +#$*6%--23 $")'3 SQL
Server.

¥ H)*67'%$ *'/6$( # $")'&" 1'--23, 1%,'. "3 )6-.$-%% " (16/-%% 1,.
*'0*'/6$9".

KI+4&0% 1'*'/%)*0:

¥ [@typename = ] NÕtypename': S&. -6+6A6 $")' 1'--23.

¥ [@phystype = ] NÕphystype': J#-6+-68 $") 1'--23, -' 6#-6+% 96$6*6A6
#601'L$#. )#%+16-"&.

¥ [@nulltype = ] 'nulltype': !)6#6/ 6/*'/6$9" 0-'<%-"8 NULL ()6 (&6,<'-"; ","
0')*%$).

¥ [@owner = ] NÕowner': 4,'1%,:B%& +#%A1' #<"$'%$#. #3%&' dbo.

K0I+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ D%0(,:$'$ +2)6,-%-". 96&'-12.

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!(+"%&&+()$:

¥ U")2 1'--23 3*'-.$#. + #3%&% dbo.

¥ N6=-6 0'1'$: )6+%1%-"% 6$-6#"$%,:-6 0-'<%-"8 NULL 6$1%,:-6 6$
6#-6+-6A6 $")' 1'--23.

.*$/%*0 2'1*+(+3:

-- .)#*"%&' 5&6" *"%%78 ='# 6)**'/:0& NULL
EXECUTE sp_addtype ssn, 'varchar(11)', 'NOT NULL';

sp_adduser

X*'-"&'. )*6B%1(*' sp_adduser #601'L$ -6+6A6 )6,:06+'$%,. + $%9(7%8 /'0%
1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ D%A"#$*"*(%$ -6+6A6 )6,:06+'$%,. # +60&6=-6#$:; -'0-'<%-". *6," "
)6,-6&6<"8.

¥ S#)6,:0(%$#. 1,. *'#C"*%-". 9*(A' (<'#$-"96+ /'02 1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@loginame = ] NÕloginame': S&. +361' )6,:06+'$%,. (,6A"-).

¥ [@name_in_db = ] NÕname_in_db': S&. )6,:06+'$%,. + /'0% 1'--23 ()6
(&6,<'-"; #6+)'1'%$ # ,6A"-6&).

¥ [@grpname = ] NÕgrpname': D6,: /'02 1'--23, + 96$6*(; +9,;<'%$#. -6+28
)6,:06+'$%,:.

K0I+4&0% 1'*'/%)*0:

¥ S-?6*&"*(%$ 6 0'+%*C%-"" 6)%*'B"".

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!(+"%&&+()$:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ 56+28 )6,:06+'$%,: '+$6&'$"<%#9" +361"$ + A*())( public, %#," *6,: -%
(9'0'-'.

¥ U*%/(%$ )*"+",%A"8 +,'1%,:B' /'02 1'--23.

.*$/%*0 2'1*+(+3:

A. A)="$,'%&' 6),;#)$"5',- 4 %"#%"1'%&'( /),&
EXECUTE sp_adduser 'Vidur', 'Vidur', 'Recruiting';

sp_bindefault

X*'-"&'. )*6B%1(*' sp_bindefault )*%1-'0-'<%-' 1,. )*"+.09" 0-'<%-". )6
(&6,<'-"; 9 #$6,/B( "," )#%+16-"&( $")' 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ H#$'-'+,"+'%$ #$'-1'*$-6% 0-'<%-"% 1,. #$6,/B' "," $")' 1'--23.

¥ H)*67'%$ )*6B%## "-"B"',"0'B"" 1'--23 )*" #601'-"" 0')"#%8.

KI+4&0% 1'*'/%)*0:

¥ [@defname = ] NÕdefname': S&. #$'-1'*$-6A6 0-'<%-"., #601'+'%&6A6
96&'-168 CREATE DEFAULT.

¥ [@objname = ] NÕobjname': S&. #$6,/B' "," $")' 1'--23, 9 96$6*6&( -(=-6
)*"&%-"$: 0-'<%-"% )6 (&6,<'-";.

¥ [@futureonly = ] 'futureonly': J)B"6-',:-28 )'*'&%$*, (9'02+';7"8, <$6
#(7%#$+(;7%% 0-'<%-"% -% "0&%-.%$#., ' $6,:96 /(1(7"% #$6,/B2 )6,(<';$
-6+6% 0-'<%-"% )6 (&6,<'-";.

K0I+4&0% 1'*'/%)*0:

¥ S-?6*&'B"6--2% #66/7%-". 6 *%0(,:$'$% )*"+.09".

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!(+"%&&+()$:

¥ 5% *'/6$'%$ # $")'&" 1'--23, $'9"&" 9'9 timestamp, varchar(max) " 1*(A"&"
#)%B"',:-2&" $")'&".

¥ U*%/(%$ *'0*%C%-". -' 16#$() 9 6/O%9$'&.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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.*$/%*0 2'1*+(+3:

-- ?/&$-#0" #%"1'%&- 6) +(),1"%&> 0 45),=2+
EXECUTE sp_bindefault 'today', 'HumanResources.Employee.HireDate';

sp_changedbowner

F*6B%1(*' sp_changedbowner &%-.%$ +,'1%,:B' $%9(7%8 /'02 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ S0&%-.%$ +,'1%,:B' /'02 1'--23 -' (9'0'--6% "&. +361'.

¥ F%*%1'L$ )6,-6&6<". -6+6A6 +,'1%,:B' *6," dbo + $%9(7%8 /'0% 1'--23.

¥ H16/-' 1,. /2#$*6A6 "0&%-%-". +,'1%,:B%+ /'02 1'--23 )*" #&%-%
6$+%$#$+%--23 ,"B "," )%*%*'#)*%1%,%-"" 6/.0'--6#$%8.

KI+4&0% 1'*'/%)*0:

¥ [@loginame = ] NÕloginame':S&. +361' -6+6A6 +,'1%,:B' /'02 1'--23. J-6
16,=-6 #66$+%$#$+6+'$: 1%8#$+(;7%&( )6,:06+'$%,; SQL Server ","
Windows. J/.0'$%,:-28 )'*'&%$*.

¥ [@map = ] 'map':W$6$ )'*'&%$* (#$'*%, " 6#$'+,%- "#9,;<"$%,:-6 1,.
)611%*=9" #$'*23 #9*")$6+. 5%$ -%6/361"&6#$" %A6 "#)6,:06+'$:.

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 +2)6,-%-6.

¥ 1: 6C"/9' +2)6,-%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F%*%-6# +,'1%-". /'068 1'--23 1*(A6&( #6$*(1-"9( "," #,(=/%.

¥ I2#$*6% -'0-'<%-"% -6+6A6 +,'1%,:B' 1,. '1&"-"#$*'$"+-6A6 96-$*6,..

.*$/%*0 2'1*+(+3:

-- H'%-'( $,"*',;2" 5'0+<'9 ="#7 *"%%78 %" Albert
EXEC sp_changedbowner 'Albert';

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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sp_column_privileges

F*6B%1(*' sp_column_privileges +60+*'7'%$ "-?6*&'B"; 6 )*'+'3 16#$()' 9
6$1%,:-2& #$6,/B'& (9'0'--68 $'/,"B2 + $%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ "-?6*&'B"; 6 +,'1%,:B'3, )*"+",%A".3 " 6#6/%--6#$.3
16#$()' 9 9'=16&( #$6,/B( +2/*'--68 $'/,"B2.

¥ F6&6A'%$ 6)*%1%,"$: )*'+' 16#$()' )6,:06+'$%,%8 " *6,%8 9 96-9*%$-2&
#$6,/B'& $'/,"B2.

KI+4&0% 1'*'/%)*0:

¥ [@table_name = ] NÕtable_name':S&. $'/,"B2, 1,. 96$6*68 -(=-6 )6,(<"$:
#+%1%-". 6 )*'+'3 16#$()' 9 #$6,/B'&. J/.0'$%,:-28 )'*'&%$*.

¥ [@table_owner = ] NÕtable_owner':S&. +,'1%,:B' $'/,"B2. K#," -% (9'0'-6,
+60+*'7'%$#. )%*+'. -'81%--'. $'/,"B' # $'9"& "&%-%&, +"1"&'.
$%9(7%&( )6,:06+'$%,;.

¥ [@table_qualifier = ] NÕtable_qualifier':S&. 9+',"?"9'$6*' $'/,"B2 (-')*"&%*,
/'0' 1'--23). S#)6,:0(%$#. 1,. $6<-6A6 6)*%1%,%-". *'#)6,6=%-".
$'/,"B2.

¥ [@column_name = ] NÕcolumn_name':Q6-9*%$-28 #$6,/%B, 1,. 96$6*6A6 -(=-6
+%*-($: )*'+' 16#$()'. K#," -% (9'0'-, +2+61.$#. )*'+' 16#$()' 96 +#%&
#$6,/B'& $'/,"B2.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%&28 *%0(,:$'$ )*%1#$'+,.%$ #6/68 $'/,"B( # )6,.&", $'9"&" 9'9:

¥ S&. $'/,"B2 (TABLE_NAME)

¥ S&. #$6,/B' (COLUMN_NAME)

¥ F*'+' 16#$()' (PRIVILEGE)

¥ Q$6 )*%16#$'+", )*'+6 (GRANTOR)

¥ Q6&( )*%16#$'+,%-2 )*'+' (GRANTEE)

¥ 460&6=-6#$: 1%,%A"*6+'-". )*'+ (IS_GRANTABLE)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ F*6+%*9' (*6+-. 16#$()' )6,:06+'$%,%8 9 6$1%,:-2& #$6,/B'& $'/,"B2.

¥ R1&"-"#$*"*6+'-"% /%06)'#-6#$" /'02 1'--23 " '(1"$ )*"+",%A"8.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( 6/"$" *)45+6" 0 45),=2+ Employee.SalariedFlag
EXEC sp_column_privileges
@table_name = 'test',
@column_name = '%';

sp_columns

F*6B%1(*' sp_columns +60+*'7'%$ "-?6*&'B"; 6 #$6,/B'3 (9'0'--68 $'/,"B2
"," )*%1#$'+,%-". + $%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ 1%$',:-(; "-?6*&'B"; 6 9'=16& #$6,/B% ($") 1'--23,
*'0&%*, 16)(#9 9 null-0-'<%-".& " $.1.) 1,. +2/*'--23 6/O%9$6+.

¥ F61361"$ 1,. '-',"0' #$*(9$(*2 /'02 1'--23 " *'0*'/6$9" *%C%-"8 )6
)*6%9$"*6+'-";.

KI+4&0% 1'*'/%)*0:

¥ [@table_name = ] NÕtable_name': "&. $'/,"B2 "," )*%1#$'+,%-"., 1,. 96$6*6A6
-(=-6 )6,(<"$: "-?6*&'B"; 6 #$6,/B'3. J/.0'$%,:-28 )'*'&%$*.

¥ [@table_owner = ] NÕtable_owner': "&. +,'1%,:B' $'/,"B2 "," )*%1#$'+,%-"..
K#," -% (9'0'-6, )*"&%-.%$#. #3%&' $%9(7%A6 )6,:06+'$%,..

¥ [@table_qualifier = ] NÕtable_qualifier': "&. 9+',"?"9'$6*' (-')*"&%*, "&.
/'02 1'--23). F6 (&6,<'-"; Ñ $%9(7'. /'0' 1'--23.

¥ [@column_name = ] NÕcolumn_name': 6A*'-"<"+'%$ +2/6*9( $6,:96 (9'0'--2&
#$6,/B6&. K#," -% 0'1'-, +60+*'7';$#. +#% #$6,/B2.

¥ [@ODBCVer = ] ODBCVer: +%*#". ODBC, "#)6,:0(%&'. 1,. ?6*&"*6+'-".
*%0(,:$'$6+. 460&6=-2% 0-'<%-".: 2 ()6 (&6,<'-";) "," 3.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'. "-?6*&'B"; 6 9'=16& #$6,/B%,
$'9(; 9'9:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ S&. #$6,/B' (COLUMN_NAME)

¥ U") 1'--23 (TYPE_NAME)

¥ D'0&%* (LENGTH)

¥ 460&6=-6#$: -',"<". NULL (NULLABLE)

¥ F6*.169 #,%16+'-". #$6,/B' (ORDINAL_POSITION)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 #$*(9$(*2 /'02 1'--23 )*" *'0*'/6$9% 0')*6#6+ ","
6)$"&"0"*6+'--23 *%C%-"8.

¥ JB%-9' #6+&%#$"&6#$" #$*(9$(* 1'--23 )*" )%*%-6#% 1'--23 "0 1*(A"3
#"#$%&.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 45),=2"8 5"=,&27 Department
EXEC sp_columns @table_name = 'Department';

sp_columns_managed

F*6B%1(*' sp_columns_managed '-',6A"<-' #$'-1'*$-68 )*6B%1(*% sp_columns,
61-'96 )*%1-'0-'<%-' #)%B"',:-6 1,. *'/6$2 # 6/O%9$'&" /'02 1'--23,
-'361.7"&"#. )61 ()*'+,%-"%& +-%C-"3 #"#$%& ($'9"3 9'9 ()*'+,.%&2%
G90%&),.*2 SQL Azure "," '+$6-6&-2% #,(=/2).

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ "-?6*&'B"; 6 #$6,/B'3 $'/,"B " )*%1#$'+,%-"8,
-'361.7"3#. )61 ()*'+,%-"%& +-%C-"3 #,(=/.

¥ F611%*="+'%$ *'/6$( # 6/,'<-2&" #%*+"#'&" " +-%C-"&" 3*'-","7'&"
1'--23.

KI+4&0% 1'*'/%)*0:

¥ R-',6A"<-2 )'*'&%$*'& )*6B%1(*2 sp_columns:

¥ [@table_name = ] NÕtable_name': "&. $'/,"B2 "," )*%1#$'+,%-"..

¥ [@table_owner = ] NÕtable_owner': "&. +,'1%,:B' 6/O%9$'.

¥ [@table_qualifier = ] NÕtable_qualifier': "&. 9+',"?"9'$6*' (-')*"&%*, "&.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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/'02 1'--23).

¥ [@column_name = ] NÕcolumn_name': 6A*'-"<"+'%$ +2/6*9( )6 61-6&(
#$6,/B(.

¥ [@ODBCVer = ] ODBCVer: 4%*#". ODBC (-%6/.0'$%,:-28 )'*'&%$*).

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ $'/,"B( # $%&" =% 3'*'9$%*"#$"9'&", <$6 " sp_columns,
+9,;<'.:

¥ S&. #$6,/B' (COLUMN_NAME)

¥ U") 1'--23 (TYPE_NAME)

¥ >,"-' (LENGTH)

¥ 460&6=-6#$: -',"<". NULL (NULLABLE)

¥ F6*.196+28 -6&%* (ORDINAL_POSITION)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ D'/6$' # 6/,'<-2&" /'0'&" 1'--23 " +"*$(',"06+'--2&" 69*(=%-".&".

¥ F*6+%1%-"% '-',"0' #$*(9$(*2 1'--23, *'0&%7L--23 -' ()*'+,.%&23
*%#(*#'3.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 45),=2"8 5"=,&27 Employee
EXEC sp_columns_managed 'Employee ';

sp_cursor_list

F*6B%1(*' sp_cursor_list )*%16#$'+,.%$ "-?6*&'B"; 6 +#%3 '9$"+-23 9(*#6*'3,
6$9*2$23 + *'&9'3 $%9(7%A6 )619,;<%-". 9 SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ !66/7'%$ 6 #$'$(#% " 3'*'9$%*"#$"9'3 9(*#6*6+, $'9"3 9'9 16#$()-6#$:
)*69*($9", #)6#6/-6#$: 6/-6+,.$: 1'--2% " 1*(A"% +'=-2% '$*"/($2.

¥ F*"&%-.%$#. 1,. 1"'A-6#$"9" )*6/,%& # )*6"0+61"$%,:-6#$:;,
&6-"$6*"-A' '9$"+-6#$" 9(*#6*6+ " )6-"&'-". #6#$6.-". #6%1"-%-"8 #
/'068 1'--23.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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KI+4&0% 1'*'/%)*0:

¥ [@cursor_return = ] cursor_return OUTPUT: )%*%&%--'. 9(*#6*', + 96$6*(;
)6&%7';$#. *%0(,:$'$2 )*6B%1(*2. J/.0'$%,:-'..

¥ [@cursor_scope = ] cursor_scope: 6)*%1%,.%$ 6/,'#$: 63+'$' 6$<L$-6#$"
9(*#6*6+:

¥ 1: U6,:96 ,69',:-2% 9(*#6*2.

¥ 2: U6,:96 A,6/',:-2% 9(*#6*2.

¥ 3: 4#% 9(*#6*2 (,69',:-2% + A,6/',:-2%).

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$2 +60+*'7';$#. + +"1% 9(*#6*' Transact-SQL, 96$6*28 #61%*="$
"-?6*&'B"; 6 9'=16& 6$9*2$6& 9(*#6*%:

¥ R$*"/($2 9(*#6*' ($"), -')*'+,%-"% )*69*($9", 96,"<%#$+6 0')"#%8 " $.1.)

¥ X'*'9$%*"#$"9" 9(*#6*' (#$'$(#, +60&6=-6#$: 6/-6+,%-". " $.1.)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ >"'A-6#$"9' &%1,%--23 6)%*'B"8, +20+'--23 -%G??%9$"+-2&
"#)6,:06+'-"%& 9(*#6*6+.

¥ N6-"$6*"-A -'A*(09" -' #%*+%* " '9$"+-6#$: 9(*#6*6+.

¥ S##,%16+'-"% 0'+"#C"3 9(*#6*6+ " (#$*'-%-"% 6C"/69, #+.0'--23 # -"&".

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- .)#*"F( 6'/'('%%+> 0+/4)/" *,- 6/&F(" /'#+,;5"5)$ sp_cursor_list
DECLARE @Report AS CURSOR;
-- L76),%-'( sp_cursor_list, 4)=&/"- &%Q)/("2&> ) @,)=",;%78 0+/4)/"8
EXECUTE sp_cursor_list
@cursor_return = @Report OUTPUT,
@cursor_scope = 2;
-- U&5"'( /'#+,;5"57
FETCH NEXT FROM @Report;
WHILE (@@FETCH_STATUS <> -1)
BEGIN
Ê  FETCH NEXT FROM @Report;
END
-- T"0/7$"'( & )4$)=):*"'( /'4+/47
CLOSE @Report;
DEALLOCATE @Report;

sp_databases

F*6B%1(*' sp_databases +60+*'7'%$ #)"#69 +#%3 /'0 1'--23, (#$'-6+,%--23 -'
$%9(7%& G90%&),.*% SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ "-?6*&'B"; 6 9'=168 /'0% 1'--23, +9,;<'. %L "&. "
*'0&%*.

¥ H16/-' 1,. /2#$*6A6 6/06*' "&%;7"3#. /'0 1'--23 " 6B%-9" )6$*%/,.%&68
"&" )'&.$".

KI+4&0% 1'*'/%)*0:

¥ >'--'. )*6B%1(*' -% )*"-"&'%$ -"9'9"3 +361-23 )'*'&%$*6+.

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$6& .+,.%$#. $'/,"B' # 1+(&. 6#-6+-2&" )6,.&":

¥ DATABASE_NAME: "&. /'02 1'--23.

¥ DATABASE_SIZE: *'0&%* /'02 1'--23 + 9",6/'8$'3.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J#+%16&,L--6#$: 6 #)"#9% 16#$()-23 /'0 1'--23 -' #%*+%*%.

¥ JB%-9' *'0&%*' /'0 1'--23 1,. ),'-"*6+'-". *%#(*#6+ " 6)$"&"0'B""

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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)*6"0+61"$%,:-6#$".

.*$/%*0 2'1*+(+3:

-- ?),+1"'( 46&4)0 $4'8 ="# *"%%78 %" 4'/$'/'
EXECUTE sp_databases;

sp_datatype_info

F*6B%1(*' sp_datatype_info +60+*'7'%$ )61*6/-(; "-?6*&'B"; 6 $")'3
1'--23, )611%*="+'%&23 $%9(7%8 #"#$%&68 ()*'+,%-". /'0'&" 1'--23
(!HI>).

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ "-?6*&'B"; 6 +60&6=-6#$.3 " 3'*'9$%*"#$"9'3 $")6+
1'--23, 16#$()-23 + SQL Server.

¥ F60+6,.%$ *'0*'/6$<"9'& 6B%-"$: 1"')'06- +60&6=-6#$%8 1,. 6/*'/6$9"
1'--23 " )6#$*6%-". 0')*6#6+.

KI+4&0% 1'*'/%)*0:

¥ [@data_type = ] data_type:<"#,6+68 961 $")' 1'--23. K#," -% (9'0'-,
+60+*'7'%$#. "-?6*&'B". 6/6 +#%3 $")'3 1'--23.

¥ [@ODBCVer = ] ODBCVer: +%*#". #$'-1'*$' ODBC, "#)6,:0(%&'. 1,.
#66$+%$#$+". $")6+ 1'--23. 460&6=-2% 0-'<%-".: 2 ()6 (&6,<'-";) "," 3.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%&'. $'/,"B' #61%*="$ "-?6*&'B"; 6 9'=16& $")% 1'--23,
+9,;<'.:

¥ S&. $")' 1'--23 (TYPE_NAME)

¥ F*"0-'9" <(+#$+"$%,:-6#$" 9 *%A"#$*( (CASE_SENSITIVE)

¥ 460&6=-6#$: )*"-.$". 0-'<%-"8 NULL (NULLABLE)

¥ N"-"&',:-28 " &'9#"&',:-28 &'#C$'/2 (MINIMUM_SCALE,
MAXIMUM_SCALE)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6%9$"*6+'-"% &61%,%8 1'--23 " 6)*%1%,%-"% 3'*'9$%*"#$"9 )6,%8.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ >69(&%-$"*6+'-"% '*3"$%9$(*2 /'02 1'--23 " )611%*=9' *'0*'/6$<"96+.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 5&6"8 *"%%78 nvarchar & sysname
EXECUTE sp_datatype_info -8;

sp_defaultdb

X*'-"&'. )*6B%1(*' sp_defaultdb )*%1-'0-'<%-' 1,. "0&%-%-". /'02 1'--23
)6 (&6,<'-"; 1,. )6,:06+'$%,. SQL Server. !(&+3&0% 3+2/+F&+()$:

¥ 5'0-'<'%$ /'0( 1'--23 )6 (&6,<'-"; 1,. (9'0'--6A6 )6,:06+'$%,. ","
A*())2.

¥ H,(<C'%$ (16/#$+6 *'/6$2 )6,:06+'$%,%8 # /'068 1'--23, (#$'-'+,"+'.
#$'*$6+(; $6<9( )619,;<%-"..

KI+4&0% 1'*'/%)*0:

¥ [@loginame = ] NÕloginame': S&. )6,:06+'$%,. "," A*())2, 1,. 96$6*6A6
0'1'L$#. /'0' 1'--23 )6 (&6,<'-";.

¥ [@defdb = ] NÕdefdb': 5'0+'-"% /'02 1'--23, 96$6*'. #$'-%$ #$'-1'*$-68 1,.
(9'0'--6A6 )6,:06+'$%,..

K0I+4&0% 1'*'/%)*0:

¥ Q61 (#)%C-6A6 +2)6,-%-". 6)%*'B"".

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',) . !(+"%&&+()$:

¥ 5%,:0. +202+'$: + *'&9'3 )6,:06+'$%,:#968 $*'-0'9B"".

¥ 5(=-6 #66$+%$#$+(;7%% )*'+6 ALTER ANY LOGIN.

.*$/%*0 2'1*+(+3:

EXECUTE sp_defaultdb 'Victoria', 'AdventureWorks2022';

sp_describe_cursor

F*6B%1(*' sp_describe_cursor )*%16#$'+,.%$ "-?6*&'B"; 6 A,6/',:-23
'$*"/($'3 #%*+%*-6A6 9(*#6*', $'9"3 9'9 +60&6=-6#$: )*69*($9", 6/-6+,%-"%

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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1'--23 " 3'*'9$%*"#$"9" #'&6A6 9(*#6*'.

!(&+3&0% 3+2/+F&+()$:

¥ !66/7'%$ )61*6/-6#$" 6 #601'--23 9(*#6*'3, 6/,%A<'. 1"'A-6#$"9( "
)6-"&'-"% )6+%1%-". 9(*#6*6+.

¥ F6&6A'%$ +2.+,.$: )*6/,%&2 # )*6"0+61"$%,:-6#$:; " -%6)$"&',:-2%
96-?"A(*'B"" 9(*#6*6+.

KI+4&0% 1'*'/%)*0:

¥ [@cursor_return = ] cursor_return OUTPUT:F%*%&%--'. 9(*#6*', 9(1'
+60+*'7';$#. *%0(,:$'$2 )*6B%1(*2. J/.0'$%,:-28 )'*'&%$*.

¥ [@cursor_source = ] { NÕlocal' | NÕglobal' | NÕcursor_source' }:H9'02+'%$ "#$6<-"9
9(*#6*' (,69',:-28, A,6/',:-28 "," )%*%&%--'. 9(*#6*'). I%0 0-'<%-". )6
(&6,<'-";.

¥ [@cursor_identity = ] NÕcursor_identity':H-"9',:-6% "&. 9(*#6*', #601'--6A6
6)%*'$6*6& DECLARE CURSOR. J/.0'$%,:-28 )'*'&%$*.

K0I+4&0% 1'*'/%)*0:

¥ >'--2% +60+*'7';$#. + +"1% 9(*#6*' Transact-SQL, #61%*='7"8
"-?6*&'B"; 6 #'&6& 9(*#6*%:

¥ R$*"/($2 9(*#6*' ()*69*($9', 6/-6+,%-"% " $.1.)

¥ X'*'9$%*"#$"9" 9(*#6*' (*%="&, )6+%1%-"% " $.1.)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ >"'A-6#$"9' -%"#)*'+-6#$%8, #+.0'--23 # )6+%1%-"%& 9(*#6*6+.

¥ H,(<C%-"% )*6"0+61"$%,:-6#$" 0')*6#6+ " G??%9$"+-6A6 "#)6,:06+'-".
9(*#6*6+.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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DECLARE @Report AS CURSOR;
EXECUTE sp_describe_cursor
@cursor_return = @Report OUTPUT,
@cursor_source = N'global',
@cursor_identity = N'abc';
FETCH NEXT FROM @Report;
WHILE (@@FETCH_STATUS <> -1)
BEGIN
Ê  FETCH NEXT FROM @Report;
END
CLOSE @Report;
DEALLOCATE @Report;

sp_dropextendedproperty

F*6B%1(*' sp_dropextendedproperty (1',.%$ #(7%#$+(;7%% *'#C"*%--6%
#+68#$+6 "0 6/O%9$' /'02 1'--23 SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ F60+6,.%$ (1',.$: 16)6,-"$%,:-2% &%$'1'--2%, (#$'-6+,%--2% *'-%% 1,.
6/O%9$6+ /'02 1'--23 ($'/,"B, #$6,/B6+, #3%& " $.1.).

¥ F6,%0-' 1,. 6<"#$9" (#$'*%+C%8 "-?6*&'B"" " )611%*='-". )6*.19' +
#$*(9$(*% /'02 1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@name = ] NÕname':S&. (1',.%&6A6 #+68#$+'. J/.0'$%,:-28 )'*'&%$*.

¥ [@level0type = ] 'level0type':U") 6/O%9$' +2#C%A6 (*6+-. (-')*"&%*, SCHEMA,
TABLE, COLUMN " $.1.). 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@level0name = ] NÕlevel0name':S&. 6/O%9$' +2#C%A6 (*6+-.. 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@level1type = ] 'level1type':U") 6/O%9$' #,%1(;7%A6 (*6+-.. 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@level1name = ] NÕlevel1name':S&. 6/O%9$' #,%1(;7%A6 (*6+-..
5%6/.0'$%,:-28 )'*'&%$*.

¥ [@level2type = ] 'level2type':U") 6/O%9$' )6#,%1-%A6 (*6+-.. 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@level2name = ] NÕlevel2name':S&. 6/O%9$' )6#,%1-%A6 (*6+-..

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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5%6/.0'$%,:-28 )'*'&%$*.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ *%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 +2)6,-%-6 (1',%-"% #+68#$+'.

¥ 1: 6C"/9' (1',%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ H1',%-"% -%-(=-23 "," (#$'*%+C"3 &%$'1'--23, )*"9*%),L--23 9
*'0,"<-2& 6/O%9$'& /'02 1'--23.

¥ F611%*='-"% <"#$6$2 " )*60*'<-6#$" #$*(9$(*2 /'02 1'--23.

.*$/%*0 2'1*+(+3:

CREATE TABLE T1 (
Ê   id INT,
Ê   name CHAR(20)
);
EXECUTE sp_addextendedproperty
@name = 'caption',
@value = 'Employee ID',
@level0type = 'SCHEMA',
@level0name = N'dbo',
@level1type = 'TABLE',
@level1name = N'T1',
@level2type = 'COLUMN',
@level2name = N'id';
EXECUTE sp_dropextendedproperty
@name = 'caption',
@level0type = 'SCHEMA',
@level0name = N'dbo',
@level1type = 'TABLE',
@level1name = N'T1',
@level2type = 'COLUMN',
@level2name = N'id';
DROP TABLE T1;

sp_droplinkedsrvlogin

F*6B%1(*' sp_droplinkedsrvlogin (1',.%$ #6)6#$'+,%-"% &%=1( "&%-%& +361' -'
,69',:-6& #%*+%*% " "&%-%& +361' -' #+.0'--6& #%*+%*%.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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!(&+3&0% 3+2/+F&+()$:

¥ H1',.%$ (#$'-6+,%--6% *'-%% #6)6#$'+,%-"% 1,. #+.0'--6A6 #%*+%*',
)60+6,.. (#$*'-"$: -%=%,'$%,:-2% "," 6C"/6<-2% #6)6#$'+,%-"..

¥ 46##$'-'+,"+'%$ #$'-1'*$-6% #6)6#$'+,%-"% )6 (&6,<'-";, %#," (1',L--28
)6,:06+'$%,: /6,:C% -% -(=%-.

KI+4&0% 1'*'/%)*0:

¥ [@rmtsrvname = ] NÕrmtsrvname':S&. #+.0'--6A6 #%*+%*', 1,. 96$6*6A6
(1',.%$#. #6)6#$'+,%-"%. J/.0'$%,:-28 )'*'&%$*.

¥ [@locallogin = ] NÕlocallogin':S&. ,69',:-6A6 +361', <%8 '99'(-$ -' #+.0'--6&
#%*+%*% -(=-6 (1',"$:. K#," (#$'-6+,%-6 0-'<%-"% NULL, (1',.%$#.
#6)6#$'+,%-"% )6 (&6,<'-"; 1,. +#%3 ,69',:-23 )6,:06+'$%,%8.

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 +2)6,-%-6 (1',%-"% #6)6#$'+,%-"..

¥ 1: )*6"06C,6 #/68 (1',%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ H#$*'-%-"% -%+%*-23 "," -%"#)6,:0(%&23 #6)6#$'+,%-"8, &%C';7"3
-6*&',:-68 *'/6$%.

¥ F*"+%1%-"% #"#$%&2 /%06)'#-6#$" /'02 1'--23 + )6*.169 )6#,% "0&%-%-"8
"-?*'#$*(9$(*2.

.*$/%*0 2'1*+(+3:

-- K*",-'( 4)6)45"$,'%&' 6),;#)$"5',- Mary %" 4$-#"%%)( 4'/$'/' Accounts
EXECUTE sp_droplinkedsrvlogin 'Accounts', 'Mary';

-- K*",-'( 4)6)45"$,'%&' 6) +(),1"%&> *,- $4'8 6),;#)$"5','9 %" 4$-#"%%)( 4'/$'/'
Accounts
EXECUTE sp_droplinkedsrvlogin 'Accounts', NULL;

sp_droprole

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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F*6B%1(*' sp_droprole (1',.%$ #(7%#$+(;7(; *6,: /'02 1'--23 "0 $%9(7%8
/'02 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ H1',.%$ (9'0'--(; *6,: /'02 1'--23, 6#+6/61"+ )*6#$*'-#$+6 " 6<"#$"+
#"#$%&( /%06)'#-6#$".

¥ @%A96#$: ()*'+,%-". #$*(9$(*'&" /%06)'#-6#$" " '1&"-"#$*'$"+-2&"
*%#(*#'&".

KI+4&0% 1'*'/%)*0:

¥ [@rolename = ] NÕrolename':S&. *6," /'02 1'--23, )61,%='7%8 (1',%-";.
J/.0'$%,:-28 )'*'&%$*.

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 +2)6,-%-6 (1',%-"% *6,".

¥ 1: )*6"06C,' 6C"/9' (1',%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ H1',%-"% -%-(=-23 "," (#$'*%+C"3 *6,%8 /'02 1'--23 1,. (,(<C%-".
.#-6#$" " )*6#$6$2 #6)*6+6=1%-"..

¥ J<"#$9' "-?*'#$*(9$(*2 /%06)'#-6#$" /'02 1'--23 )6#,% *%6*A'-"0'B"".

.*$/%*0 2'1*+(+3:

-- K*",-'( /),; Sales
EXEC sp_droprole 'Sales';

sp_droprolemember

F*6B%1(*' sp_droprolemember (1',.%$ )6,:06+'$%,. "," 1*(A6A6 <,%-' "0 *6,"
/'02 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F60+6,.%$ "#9,;<'$: )6,:06+'$%,%8 "," A*())2 "0 *6,%8 /'02 1'--23,
(#$*'-.. "0/2$6<-2% "," -%-'1L=-2% '##6B"'B"".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ !)6#6/#$+(%$ ()*'+,%-"; /%06)'#-6#$:; " 6/%#)%<%-"; 0'7"$2 1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@rolename = ] NÕrolename':S&. *6," /'02 1'--23, "0 96$6*68 (1',.%$#.
<,%-. J/.0'$%,:-28 )'*'&%$*.

¥ [@membername = ] NÕmembername':S&. )6,:06+'$%,. "," A*())2, (1',.%&68
"0 *6,". J/.0'$%,:-28 )'*'&%$*.

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 +2)6,-%- )*6B%## "#9,;<%-". "0 *6,".

¥ 1: 6C"/9' )*6B%##'.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ S#9,;<%-"% #6$*(1-"96+, )69"-(+C"3 96&)'-";, "0 #66$+%$#$+(;7"3
*6,%8.

¥ F6+2C%-"% /%06)'#-6#$" /'02 1'--23 )($L& (#$*'-%-". ,"C-%8
)*"-'1,%=-6#$" 9 *6,.&.

.*$/%*0 2'1*+(+3:

-- C40,>1"'( 6),;#)$"5',- JonB &# /),& Sales
EXECUTE sp_droprolemember 'Sales', 'JonB';

sp_dropserver

F*6B%1(*' sp_dropserver (1',.%$ #%*+%* "0 #)"#9' "0+%#$-23 (1',L--23 ","
#+.0'--23 #%*+%*6+ -' ,69',:-6& G90%&),.*% SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ F60+6,.%$ "0/'+"$:#. 6$ -%-(=-23 #+.0%8 # (1',L--2&" #%*+%*'&",
)*%16$+*'7'. +60&6=-2% 96-?,"9$2 " 6C"/9".

¥ !63*'-.%$ <"#$6$( "-?*'#$*(9$(*2 SQL Server " (,(<C'%$ 96-$*6,: 0'
#%$%+2&" #6%1"-%-".&".

KI+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 177 | !$*'-"B'



¥ [@server = ] NÕserver':S&. (1',.%&6A6 #%*+%*'. J/.0'$%,:-28 )'*'&%$*.

¥ [@droplogins = ] 'droplogins':E,'A, (9'02+';7"8 -%6/361"&6#$:
61-6+*%&%--6A6 (1',%-". #+.0'--23 +3616+ (,6A"-6+). F6 (&6,<'-";: NULL.

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 +2)6,-%-6 (1',%-"% #%*+%*'.

¥ 1: 6C"/9' (1',%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ H1',%-"% ##2,69 -' #$'*2% "," -%)*'+",:-6 -'#$*6%--2% (1',L--2%
#%*+%*2.

¥ F611%*='-"% <"#$68 " G??%9$"+-68 "-?*'#$*(9$(*2 SQL Server.

.*$/%*0 2'1*+(+3:

-- K*",-'( +*",F%%79 4'/$'/ ACCOUNTS & $4' 4$-#"%%7' ,)@&%7
EXECUTE sp_dropserver 'ACCOUNTS', 'droplogins';

sp_dropuser

X*'-"&'. )*6B%1(*' sp_dropuser (1',.%$ )6,:06+'$%,. "0 $%9(7%8 /'02
1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ H1',.%$ (<L$-(; 0')"#: )6,:06+'$%,. /'02 1'--23.

¥ H#$*'-.%$ ,"C-;; -'A*(09( -' #"#$%&( /%06)'#-6#$".

KI+4&0% 1'*'/%)*0:

¥ [@name_in_db = ] NÕname_in_db': S&. )6,:06+'$%,., )61,%='7%A6 (1',%-";.

K0I+4&0% 1'*'/%)*0:

¥ Q61 (#)%C-6A6 +2)6,-%-". 6)%*'B"".

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!(+"%&&+()$:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 178 | !$*'-"B'



¥ F%*%1 (1',%-"%& )6,:06+'$%,. (/%1"$%#:, <$6 6- -% +,'1%%$ 6/O%9$'&" /'02
1'--23.

¥ U*%/(;$#. )6,-6&6<". ALTER ANY USER.

.*$/%*0 2'1*+(+3:

EXECUTE sp_dropuser 'Albert';

sp_enum_oledb_providers

F*6B%1(*' sp_enum_oledb_providers +60+*'7'%$ #)"#69 0'*%A"#$*"*6+'--23
)*6+'81%*6+ OLE DB, 16#$()-23 + $%9(7%8 #*%1% SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ "#<%*)2+';7(; "-?6*&'B"; 6 )*6+'81%*'3 OLE DB,
-%6/361"&23 1,. "-$%A*'B"" # +-%C-"&" "#$6<-"9'&" 1'--23.

¥ F6,%0-' 1,. +2/6*' #66$+%$#$+(;7%A6 )*6+'81%*' )*" -'#$*689%
)619,;<%-". 9 #$6*6--"& #"#$%&'&.

KI+4&0% 1'*'/%)*0:

¥ F*6B%1(*' -% $*%/(%$ ++61' )'*'&%$*6+.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ $'/,"B( # )%*%<-%& 0'*%A"#$*"*6+'--23 )*6+'81%*6+ OLE DB,
+9,;<'.:

¥ S&. )*6+'81%*' (NAME)

¥ 4%*#"; (VERSION)

¥ S-?6*&'B"; 6 )611%*=9% #)%B"',"0"*6+'--23 ?(-9B"8.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F,'-"*6+'-"% "-$%A*'B"6--23 )*6B%##6+ # +-%C-"&" "#$6<-"9'&"
1'--23.

¥ >"'A-6#$"9' )*6/,%&, #+.0'--23 # 6$#($#$+"%& -%6/361"&6A6 )*6+'81%*'
OLE DB.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- ?),+1"'( 46&4)0 #"/'@&45/&/)$"%%78 6/)$"9*'/)$ OLE DB
EXEC sp_enum_oledb_providers;

sp_fkeys

F*6B%1(*' sp_fkeys +60+*'7'%$ "-?6*&'B"; 6 ,6A"<%#9"3 +-%C-"3 9,;<'3,
1%8#$+(;7"3 + $%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ )6,-6% )*%1#$'+,%-"% 6 +0'"&6#+.0.3 &%=1( $'/,"B'&"
<%*%0 +-%C-"% 9,;<".

¥ 49,;<'%$ "-?6*&'B"; 1'=% 6 $%3 +-%C-"3 9,;<'3, 96$6*2% +*%&%--6
6$9,;<%-2.

KI+4&0% 1'*'/%)*0:

¥ [@pktable_name = ] NÕpktable_name':S&. $'/,"B2 # )%*+"<-2& 9,;<6&.
J/.0'$%,:-28 )'*'&%$*.

¥ [@pktable_owner = ] NÕpktable_owner':S&. +,'1%,:B' $'/,"B2 # )%*+"<-2&
9,;<6&. 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@pktable_qualifier = ] NÕpktable_qualifier':S&. 9+',"?"9'$6*' $'/,"B2 #
)%*+"<-2& 9,;<6& (-')*"&%*, "&. /'02 1'--23). 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@fktable_name = ] NÕfktable_name':S&. $'/,"B2 # +-%C-"& 9,;<6&.
5%6/.0'$%,:-28 )'*'&%$*.

¥ [@fktable_owner = ] NÕfktable_owner':S&. +,'1%,:B' $'/,"B2 # +-%C-"&
9,;<6&. 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@fktable_qualifier = ] NÕfktable_qualifier':S&. 9+',"?"9'$6*' $'/,"B2 #
+-%C-"& 9,;<6& (-')*"&%*, "&. /'02 1'--23). 5%6/.0'$%,:-28 )'*'&%$*.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7"&":

¥ S&%-' $'/,"B # )%*+"<-2&" " +-%C-"&" 9,;<'&".

¥ F*'+",' 9'#9'1-6A6 6/-6+,%-". " (1',%-"..

¥ F6#,%16+'$%,:-6#$: 9,;<%+23 #$6,/B6+.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6-"&'-"% 0'+"#"&6#$" $'/,"B 1*(A 6$ 1*(A'.

¥ M%-%*'B". 1"'A*'&& " +"0(',"0'B". 6$-6C%-"8 &%=1( $'/,"B'&".

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) $%'P%&8 0,>1"8 5"=,&27 HumanResources.Department
EXECUTE sp_fkeys
@pktable_name = N'Department',
@pktable_owner = N'HumanResources';

sp_getapplock

F*6B%1(*' sp_getapplock (#$'-'+,"+'%$ /,69"*6+9( -' *%#(*# )*",6=%-".,
)60+6,.;7"8 96-$*6,"*6+'$: )'*',,%,:-28 16#$() 9 1'--6&( *%#(*#(.

!(&+3&0% 3+2/+F&+()$:

¥ H#$'-'+,"+'%$ /,69"*6+9( -' 6)*%1%,%--28 *%#(*#, )*%16$+*'7'.
96-?,"9$ 16#$()' &%=1( )'*',,%,:-2&" #%##".&" "," $*'-0'9B".&".

¥ M'*'-$"*(%$ )6#,%16+'$%,:-28 16#$() 9 9*"$"<%#9" +'=-2& G,%&%-$'&
1'--23 "," ,6A"9% /"0-%#-)*6B%##6+.

KI+4&0% 1'*'/%)*0:

¥ [@Resource = ] NÕResource':S&. *%#(*#', -' 96$6*28 -'9,'12+'%$#.
/,69"*6+9'. N'9#"&',:-6 255 #"&+6,6+.

¥ [@LockMode = ] 'LockMode':D%="& /,69"*6+9": Shared, Update, IntentShared,
IntentExclusive, Exclusive.

¥ [@LockOwner = ] 'LockOwner':4,'1%,%B /,69"*6+9" (Transaction "," Session).
F6 (&6,<'-";: Transaction.

¥ [@LockTimeout = ] LockTimeout:4*%&. 6="1'-". /,69"*6+9" +
&",,"#%9(-1'3. F6 (&6,<'-";: /%#96-%<-6 16,A6.

¥ [@DbPrincipal = ] NÕDbPrincipal':H<'#$-"9 /'02 1'--23, "&%;7"8 )*'+' -'
0'/,69"*6+'--28 6/O%9$. F6 (&6,<'-";: public.

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$ +2)6,-%-".:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ 0: /,69"*6+9' (#$'-6+,%-' (#)%C-6.

¥ -1: "#$%9,6 +*%&. 6="1'-"..

¥ -2: 0')*6# /,69"*6+9" 6$&%-L-.

¥ -3: )*6"06C,' #"$('B". +0'"&6/,69"*6+9".

¥ >*(A"% 6$*"B'$%,:-2% 0-'<%-". (9'02+';$ -' *'0,"<-2% 6C"/9".

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ Q6-$*6,: )'*',,%,:-6A6 16#$()' 9 6/7"& *%#(*#'& (-')*"&%*, ?6*&% ","
)*6B%##().

¥ D%',"0'B". &%3'-"0&' )*%16$+*'7%-". 96-?,"9$6+ &%=1( )6,:06+'$%,.&"
"," 9,"%-$'&".

.*$/%*0 2'1*+(+3:

-- .5"$&( )=<+> =,)0&/)$0+ %" /'4+/4 Form1
EXECUTE sp_getapplock
@Resource = 'Form1',
@LockMode = 'Shared';

sp_help

X*'-"&'. )*6B%1(*' sp_help )*%16#$'+,.%$ )61*6/-(; "-?6*&'B"; 6/
6/O%9$'3 /'02 1'--23, $'9"3 9'9 $'/,"B2, )*%1#$'+,%-"., $")2 1'--23 "
3*'-"&2% )*6B%1(*2.

!(&+3&0% 3+2/+F&+()$:

¥ F69'02+'%$ #$*(9$(*( " #+68#$+' 6/O%9$6+ /'02 1'--23.

¥ F6&6A'%$ *'0*'/6$<"9'& " '1&"-"#$*'$6*'& )6-"&'$: #3%&( /'02 1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@objname = ] NÕobjname': S&. 6/O%9$' /'02 1'--23 ($'/,"B2,
)*%1#$'+,%-"., $")' 1'--23 " $.1.). K#," )'*'&%$* -% (9'0'-, )*6B%1(*'
+60+*'7'%$ #)"#69 +#%3 6/O%9$6+ $%9(7%8 /'02 1'--23.

K0I+4&0% 1'*'/%)*0:

¥ S-?6*&'B". 6 #$*(9$(*% 6/O%9$', +9,;<';7'. "&., +,'1%,:B', $"),

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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*'0&%*2 #$6,/B6+, "-1%9#2, 6A*'-"<%-". " 1*(A"% 3'*'9$%*"#$"9".

¥ U") +60+*'7'%&6A6 0-'<%-".: 5%$ 96-9*%$-6A6 $")'; *%0(,:$'$ )*%1#$'+,%-
+ +"1% -'/6*' *%0(,:$'$6+.

!(+"%&&+()$:

¥ D'/6$'%$ $6,:96 # 6/O%9$'&" $%9(7%8 /'02 1'--23.

¥ 5%6/361"&6 36$. /2 61-6 *'0*%C%-"% -' 0')*'C"+'%&28 6/O%9$.

.*$/%*0 2'1*+(+3:

--?/)4()5/ $4'9 45/+05+/7 ="#7 *"%%78
EXEC sp_help;

sp_helpdb

F*6B%1(*' sp_helpdb +60+*'7'%$ "-?6*&'B"; 6 /'0% 1'--23 "," 6/6 +#%3 /'0'3
1'--23 -' $%9(7%& G90%&),.*% SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ )61*6/-2% #+%1%-". 6 *'0&%*%, +,'1%,:B%, 1'$% #601'-". "
)'*'&%$*'3 /'02 1'--23.

¥ S#)6,:0(%$#. 1,. 6/7%A6 &6-"$6*"-A' " '-',"0' "-?*'#$*(9$(*2 /'02
1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@dbname = ] NÕdbname':S&. /'02 1'--23, "-?6*&'B"; 6 96$6*68 -(=-6
)6,(<"$:. K#," -% (9'0'-6, +60+*'7'%$ "-?6*&'B"; 6/6 +#%3 /'0'3 1'--23.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ $'/,"B( # 1'--2&" 6 9'=168 /'0% 1'--23, +9,;<'.:

¥ S&. /'02 1'--23 (name)

¥ J/7"8 *'0&%* (db_size)

¥ 4,'1%,:B' (owner)

¥ >'$' #601'-". (created)

¥ U%9(7"% )'*'&%$*2 (status)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ H*6+%-: #6+&%#$"&6#$" (compatibility_level)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ I2#$*'. 6B%-9' *'0&%*6+ " #6#$6.-"8 /'0 1'--23.

¥ !/6* 6/7%8 "-?6*&'B"" 1,. &6-"$6*"-A' )*6"0+61"$%,:-6#$" " ),'-6+
6/#,(="+'-".. .*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) ="#' *"%%78 AdventureWorks2022
EXECUTE sp_helpdb N'AdventureWorks2022';

sp_helpdbfixedrole

F*6B%1(*' sp_helpdbfixedrole +60+*'7'%$ #)"#69 ?"9#"*6+'--23 *6,%8 /'02
1'--23 " "3 6)"#'-"%. !(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ "-?6*&'B"; 6 +#$*6%--23 *6,.3 /'02 1'--23, $'9"3 9'9
db_owner, db_accessadmin, db_securityadmin " 1*(A"%.

¥ W$" *6," 6/%#)%<"+';$ (16/-28 #)6#6/ ()*'+,%-". )*'+'&" 16#$()' -'
(*6+-% /'02 1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@rolename = ] NÕrolename':S&. ?"9#"*6+'--68 *6," /'02 1'--23. K#," -%
(9'0'-6, +60+*'7'%$ "-?6*&'B"; 6/6 +#%3 ?"9#"*6+'--23 *6,.3.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'. 1+% 96,6-9":

¥ S&. ?"9#"*6+'--68 *6," (DbFixedRole)

¥ J)"#'-"% *6," (Description)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R1&"-"#$*'$6*2 " *'0*'/6$<"9" <'#$6 6/*'7';$#. 9 G$6&( #)"#9( 1,.
,(<C%A6 )6-"&'-". (*6+-%8 16#$()' " )*"+",%A"8, )*%16#$'+,.%&23
?"9#"*6+'--2&" *6,.&".

¥ S#)6,:06+'-"% ?"9#"*6+'--23 *6,%8 ()*67'%$ ()*'+,%-"% )*'+'&"
16#$()' " *'01%,%-"% '1&"-"#$*'$"+-23 6/.0'--6#$%8. .*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- ?),+1"'( 46&4)0 $4'8 Q&04&/)$"%%78 /),'9 ="#7 *"%%78
EXECUTE sp_helpdbfixedrole;

sp_helplinkedsrvlogin

F*6B%1(*' sp_helplinkedsrvlogin )*%16#$'+,.%$ "-?6*&'B"; 6 #6)6#$'+,%-".3
&%=1( "&%-'&" +361' -' ,69',:-6& #%*+%*% " "&%-'&" +361' -' #+.0'--6&
#%*+%*%.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ #+%1%-". 6 #(7%#$+(;7"3 #6)6#$'+,%-".3 1,. *'#)*%1%,L--23
0')*6#6+ " (1',L--23 3*'-"&23 )*6B%1(*.

¥ S#)6,:0(%$#. 1,. '-',"0' " 1"'A-6#$"9" "-?*'#$*(9$(*2 /%06)'#-6#$"
#+.0'--68 /'02 1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@rmtsrvname = ] NÕrmtsrvname':S&. #+.0'--6A6 #%*+%*'. K#," -% (9'0'-6,
+60+*'7'%$ "-?6*&'B"; 6/6 +#%3 #6)6#$'+,%-".3 -' +#%3 #+.0'--23
#%*+%*'3.

¥ [@locallogin = ] NÕlocallogin':S&. ,69',:-6A6 +361', 1,. 96$6*6A6 "7%$#.
#6)6#$'+,%-"%. K#," -% (9'0'-6, +60+*'7'%$ +#% #6)6#$'+,%-". 1,.
(9'0'--6A6 #+.0'--6A6 #%*+%*'.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. #+.0'--6A6 #%*+%*' (Linked Server)

¥ S&. ,69',:-6A6 +361' (Local Login)

¥ F*"0-'9 #'&6-#6)6#$'+,%-". (Is Self Mapping)

¥ S&. (1',L--6A6 +361' (Remote Login)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6-"&'-"% $6A6, 9'9 )6,:06+'$%," ,69',:-6A6 #%*+%*' +0'"&61%8#$+(;$ #
(1',L--2&" #%*+%*'&".

¥ >"'A-6#$"9' )*6/,%& # /%06)'#-6#$:; " 16#$()6& 9 #+.0'--2& #%*+%*'&.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> )=) $4'8 4)6)45"$,'%&-8 %" $4'8 4$-#"%%78 4'/$'/"8
EXECUTE sp_helplinkedsrvlogin;

sp_helprole

F*6B%1(*' sp_helprole +60+*'7'%$ "-?6*&'B"; 6 *6,.3, #(7%#$+(;7"3 +
$%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ #)"#69 +#%3 *6,%8, 16#$()-23 + $%9(7%8 /'0% 1'--23,
+9,;<'. "3 "1%-$"?"9'$6*2 " )*"0-'9 )*"-'1,%=-6#$" 9 *6,.&
)*",6=%-"8.

¥ S#)6,:0(%$#. 1,. &6-"$6*"-A' " ()*'+,%-". #$*(9$(*68 /%06)'#-6#$" /'02
1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@rolename = ] NÕrolename':S&. *6,", "-?6*&'B"; 6 96$6*68 -(=-6
)6,(<"$:. K#," -% (9'0'-6, +60+*'7'%$ "-?6*&'B"; 6/6 +#%3 *6,.3.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. *6," (RoleName)

¥ S1%-$"?"9'$6* *6," (RoleId)

¥ F*"0-'9 )*"-'1,%=-6#$" 9 *6,.& )*",6=%-"8 (IsAppRole)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 #$*(9$(*2 /%06)'#-6#$" /'02 1'--23 " +2.+,%-"% *"#96+.

¥ F611%*='-"% )6*.19' " )*60*'<-6#$" )*" ()*'+,%-"" 16#$()6& 9 /'0%
1'--23.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- ?),+1"'( &%Q)/("2&> )=) $4'8 /),-8 5'0+<'9 ="#7 *"%%78
EXECUTE sp_helprole;

sp_helprolemember

F*6B%1(*' sp_helprolemember +60+*'7'%$ "-?6*&'B"; 6 -%)6#*%1#$+%--23
<,%-'3 (9'0'--68 *6," + $%9(7%8 /'0% 1'--23. !(&+3&0% 3+2/+F&+()$:

¥ F*%1#$'+,.%$ #)"#69 )6,:06+'$%,%8 " *6,%8, .+,.;7"3#. )*.&2&"
(<'#$-"9'&" *6,".

¥ S#)6,:0(%$#. 1,. 1"'A-6#$"9" " ()*'+,%-". /%06)'#-6#$:; /'02 1'--23.
KI+4&0% 1'*'/%)*0:

¥ [@rolename = ] NÕrolename':S&. *6,", <:"3 <,%-6+ -(=-6 +2+%#$". K#," -%
(9'0'-6, +60+*'7'%$ "-?6*&'B"; 6/6 +#%3 *6,.3, "&%;7"3 36$. /2 61-6A6
)*.&6A6 <,%-'.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. *6," (DbRole)

¥ S&. <,%-' (MemberName)

¥ S1%-$"?"9'$6* /%06)'#-6#$" <,%-' (MemberSID)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 #6#$'+' *6,%8 1,. +2.+,%-". )6$%-B"',:-23 (A*60 /%06)'#-6#$".

¥ H)*'+,%-"% "-?*'#$*(9$(*68 /%06)'#-6#$" /'02 1'--23 " &6-"$6*"-A
<,%-#$+' + *6,.3.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 1,'%"8 /),& Sales
EXECUTE sp_helprolemember 'Sales';

sp_helpsrvrolemember

F*6B%1(*' sp_helpsrvrolemember +60+*'7'%$ "-?6*&'B"; 6 <,%-'3
?"9#"*6+'--23 *6,%8 #%*+%*' SQL Server.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ #)"#69 )6,:06+'$%,%8 " *6,%8, +361.7"3 + #6#$'+
?"9#"*6+'--23 *6,%8 #%*+%*'.

¥ S#)6,:0(%$#. 1,. 1"'A-6#$"9" " ()*'+,%-". "-?*'#$*(9$(*68 /%06)'#-6#$"
-' (*6+-% #%*+%*'.

KI+4&0% 1'*'/%)*0:

¥ [@srvrolename = ] NÕsrvrolename':S&. ?"9#"*6+'--68 *6," #%*+%*'. K#," -%
(9'0'-6, +60+*'7'%$ "-?6*&'B"; 6/6 +#%3 ?"9#"*6+'--23 *6,.3.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. *6," #%*+%*' (ServerRole)

¥ S&. <,%-' (MemberName)

¥ S1%-$"?"9'$6* /%06)'#-6#$" <,%-' (MemberSID)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R1&"-"#$*'$6*2 *%A(,.*-6 )*"&%-.;$ 1'--(; )*6B%1(*( 1,. +2.#-%-".
#6#$'+' ?"9#"*6+'--23 *6,%8 #%*+%*'.

¥ F611%*='-"% )*60*'<-6#$" " B%,6#$-6#$" #"#$%&2 /%06)'#-6#$" SQL Server.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 1,'%"8 /),& sysadmin
EXECUTE sp_helpsrvrolemember 'sysadmin';

sp_helpuser

F*6B%1(*' sp_helpuser +60+*'7'%$ "-?6*&'B"; 6 )6,:06+'$%,.3 " *6,.3,
)*"#($#$+(;7"3 + $%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ 6/06* +#%3 )6,:06+'$%,%8 " "3 *6,%8 + $%9(7%8 /'0% 1'--23.

¥ F6&6A'%$ ()*'+,.$: "-?*'#$*(9$(*68 /%06)'#-6#$" " /2#$*6
1"'A-6#$"*6+'$: )6$%-B"',:-2% (A*602.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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KI+4&0% 1'*'/%)*0:

¥ [@name_in_db = ] NÕname_in_db':S&. )6,:06+'$%,. "," *6,", "-?6*&'B"; 6
96$6*6& -(=-6 )6,(<"$:. K#," -% (9'0'-6, +60+*'7'%$ "-?6*&'B"; 6/6
+#%3 )6,:06+'$%,.3 " *6,.3.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. )6,:06+'$%,. (UserName)

¥ F*"#+6%--2% *6," (RoleName)

¥ 4361.7"8 '99'(-$ (LoginName)

¥ I'06+'. /'0' 1'--23 )6 (&6,<'-"; (DefDBName)

¥ H#$'-6+,%--'. )6 (&6,<'-"; #3%&' (DefSchemaName)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J/7'. 1"'A-6#$"9' " "-+%-$'*"0'B". )6,:06+'$%,%8 " *6,%8 /'02 1'--23.

¥ F611%*='-"% /%06)'#-68 " )*60*'<-68 "-?*'#$*(9$(*2 /'02 1'--23.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> )=) $4'8 6),;#)$"5',-8 5'0+<'9 ="#7 *"%%78
EXECUTE sp_helpuser;

sp_indexes_rowset

X*'-"&'. )*6B%1(*' sp_indexes_rowset "0+,%9'%$ "-?6*&'B"; 6/ "-1%9#'3 1,.
0'1'--6A6 6/O%9$' + /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ 1%$',:-(; "-?6*&'B"; 6 -',"<"" " 3'*'9$%*"#$"9'3
"-1%9#6+ $'/,"B2.

¥ S#)6,:0(%$#. 1,. '-',"0' )*6"0+61"$%,:-6#$" 0')*6#6+ " 1"'A-6#$"9"
)*6/,%& # )*6"0+61"$%,:-6#$:;.

KI+4&0% 1'*'/%)*0:

¥ [@table_server = ] NÕtable_server': !%*+%*, -' 96$6*6& *'0&%7L- 6/O%9$.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ [@table_catalog = ] NÕtable_catalog': Q'$',6A (/'0' 1'--23), #61%*='7"8 6/O%9$.

¥ [@table_schema = ] NÕtable_schema': !3%&', 9 96$6*68 6$-6#"$#. 6/O%9$.

¥ [@table_name = ] NÕtable_name': S&. 6/O%9$' ($'/,"B2 "," )*%1#$'+,%-".),
1,. 96$6*6A6 -%6/361"&6 )6,(<"$: "-?6*&'B"; 6/ "-1%9#'3.

K0I+4&0% 1'*'/%)*0:

¥ 5'/6* #$*69, 9'=1'. "0 96$6*23 6)"#2+'%$ 6$1%,:-28 "-1%9#.

¥ !61%*="$ "-?6*&'B"; 6 $")% "-1%9#', (-"9',:-23 96,6-9'3,
9,'#$%*"0'B"6--23 )*"0-'9'3 " &-6A6& 1*(A6&.

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!(+"%&&+()$:

¥ F*"&%-.%$#. )*%"&(7%#$+%--6 1,. 1"'A-6#$"<%#9"3 B%,%8 " 6)$"&"0'B""
0')*6#6+.

¥ T%,'$%,:-6 "#)6,:06+'$: #6+&%#$-6 # "-#$*(&%-$6& )*6?","*6+'-".
0')*6#6+ " &6-"$6*"-A6& )*6"0+61"$%,:-6#$".

.*$/%*0 2'1*+(+3:

?),+1&5; &%Q)/("2&> )= &%*'04"8 5"=,&27 Orders
EXEC sp_indexes_rowset
Ê   @table_server = 'localhost',
Ê   @table_catalog = 'SalesDatabase',
Ê   @table_schema = 'dbo',
Ê   @table_name = 'Orders';

sp_linkedservers

F*6B%1(*' sp_linkedservers +60+*'7'%$ #)"#69 +#%3 #+.0'--23 #%*+%*6+,
-'#$*6%--23 -' $%9(7%& G90%&),.*% SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ )6,-28 #)"#69 #+.0'--23 #%*+%*6+, +9,;<'. "3 #%$%+2%
"&%-' )6#$'+7"96+, )*61(9$6+2% -'"&%-6+'-". " 1*(A"% 3'*'9$%*"#$"9".

¥ S#)6,:0(%$#. 1,. 1"'A-6#$"9" " &6-"$6*"-A' "-?*'#$*(9$(*2 #+.0'--23
#%*+%*6+.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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KI+4&0% 1'*'/%)*0:

¥ F*6B%1(*' -% )*"-"&'%$ +361-23 )'*'&%$*6+.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. #+.0'--6A6 #%*+%*' (SRV_NAME)

¥ F6#$'+7"9' OLE DB (SRV_PROVIDERNAME)

¥ F*61(9$ #+.0'--6A6 #%*+%*' (SRV_PRODUCT)

¥ S#$6<-"9 1'--23 (SRV_DATASOURCE)

¥ !$*69( )6#$'+7"9' (SRV_PROVIDERSTRING)

¥ N%#$6)6,6=%-"% (SRV_LOCATION)

¥ Q'$',6A (SRV_CAT)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ S-+%-$'*"0'B". +#%3 #+.0'--23 #%*+%*6+ 1,. &6-"$6*"-A' 16#$()-6#$" "
*'/6$6#)6#6/-6#$".

¥ D%C%-"% )*6/,%& # 16#$()6& 9 #+.0'--2& #%*+%*'& " -'#$*689'
)*'+",:-68 "-?*'#$*(9$(*2.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( 46&4)0 $4'8 4$-#"%%78 4'/$'/)$
EXECUTE sp_linkedservers;

sp_oledb_ro_usrname

F*6B%1(*' sp_oledb_ro_usrname +60+*'7'%$ "&. )6,:06+'$%,.,
"#)6,:06+'+C%A6#. )6#,%1-"& 1,. )619,;<%-". 9 #%*+%*( # )6&67:;
)*6+'81%*' OLE DB.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ "-?6*&'B"; 6 )6#,%1-%& "#)6,:06+'--6& "&%-"
)6,:06+'$%,. 1,. "1%-$"?"9'B"" )6#,%1-"3 )6)2$69 )619,;<%-"..

¥ N6=%$ )*"&%-.$:#. 1,. 1"'A-6#$"9" )*6/,%& # 16#$()6& "," /%06)'#-6#$".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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KI+4&0% 1'*'/%)*0:

¥ F*6B%1(*' -% )*"-"&'%$ +361-23 )'*'&%$*6+.

K0I+4&0% 1'*'/%)*0:

¥ 460+*'7'%$ "&. )6,:06+'$%,., )6#,%1-%% "#)6,:06+',6#: 1,. )619,;<%-".
<%*%0 OLE DB.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ N6-"$6*"-A '9$"+-6#$" )619,;<%-". <%*%0 OLE DB.

¥ >"'A-6#$"9' )*6/,%& # 16#$()6& " "1%-$"?"9'B"%8 )6,:06+'$%,%8.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &(- 6),;#)$"5',-, 6)4,'*%'' &46),;#)$"$P''4- *,- 6)*0,>1'%&- 1'/'# OLE DB
EXEC sp_oledb_ro_usrname;

sp_password

X*'-"&'. )*6B%1(*' sp_password )60+6,.%$ "0&%-.$: )'*6,: 1,. "&%-" +361'
SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ N%-.%$ )'*6,: 0'*%A"#$*"*6+'--6A6 )6,:06+'$%,..

¥ F6+2C'%$ (*6+%-: 0'7"$2 #"#$%&2 '($%-$"?"9'B"".

KI+4&0% 1'*'/%)*0:

¥ [@old = ] NÕold': !$'*28 )'*6,: (%#," -% "#)6,:0(%$#. -'0-'<%-"%
"&%-6+'--6A6 )'*'&%$*').

¥ [@new = ] NÕnew': 56+28 )'*6,:.

¥ [@loginame = ] NÕloginame': S&. )6,:06+'$%,., 1,. 96$6*6A6 &%-.%$% )'*6,:.

K0I+4&0% 1'*'/%)*0:

¥ Q61 (#)%C-6A6 +2)6,-%-". 6)%*'B"".

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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!(+"%&&+()$:

¥ F6,:06+'$%,; 6/.0'$%,:-6 +2/"*'$: -'1L=-2% )'*6,".

¥ F'*6,: -%+60&6=-6 )6&%-.$: + *'&9'3 $*'-0'9B"".

.*$/%*0 2'1*+(+3:

K45"%)$0" %)$)@) 6"/),-
ALTER LOGIN Victoria WITH PASSWORD = '<password>';

sp_pkeys

F*6B%1(*' sp_pkeys +60+*'7'%$ "-?6*&'B"; 6 )%*+"<-23 9,;<'3 $'/,"B2 +
$%9(7%8 /'0% 1'--23. !(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ #)"#69 #$6,/B6+, #6#$'+,.;7"3 )%*+"<-28 9,;< (9'0'--68
$'/,"B2.

¥ S#)6,:0(%$#. 1,. )6-"&'-". #$*(9$(*2 /'02 1'--23 " &%3'-"0&6+
(-"9',:-68 "1%-$"?"9'B"" 0')"#%8. KI+4&0% 1'*'/%)*0:

¥ [@table_name = ] NÕtable_name':S&. $'/,"B2, 1,. 96$6*68 -(=-6 )6,(<"$:
"-?6*&'B"; 6 )%*+"<-6& 9,;<%. J/.0'$%,:-28 )'*'&%$*.

¥ [@table_owner = ] NÕtable_owner':S&. +,'1%,:B' $'/,"B2. 5%6/.0'$%,:-28
)'*'&%$*. K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. $'/,"B2 (TABLE_NAME)

¥ S&. #$6,/B' (COLUMN_NAME)

¥ F6*.196+28 -6&%* #$6,/B' + #6#$'+% )%*+"<-6A6 9,;<' (KEY_SEQ)

¥ S&. )%*+"<-6A6 9,;<' (PK_NAME)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6-"&'-"% #$*(9$(*2 /'02 1'--23 " 6/%#)%<%-"% (-"9',:-68
"1%-$"?"9'B"" 0')"#%8.

¥ R-',"0 +,".-". )%*+"<-23 9,;<%8 -' B%,6#$-6#$: 1'--23 "
G??%9$"+-6#$: 0')*6#6+.

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- ?),+1"'( &%Q)/("2&> ) 6'/$&1%)( 0,>1' 5"=,&27 HumanResources.Department
EXEC sp_pkeys
@table_name = N'Department',
@table_owner = N'HumanResources';

sp_prepare

X*'-"&'. )*6B%1(*' sp_prepare A6$6+"$ )'*'&%$*"06+'--28 0')*6# Transact-
SQL " +60+*'7'%$ (-"9',:-28 "1%-$"?"9'$6* (1%#9*")$6*) 1,. )6#,%1(;7%A6
"#)6,-%-"..

!(&+3&0% 3+2/+F&+()$:

¥ F*%1+'*"$%,:-'. 96&)",.B". 0')*6#' 1,. )6+2C%-". G??%9$"+-6#$"
&-6A69*'$-6A6 +2)6,-%-"..

¥ 460+*'7'%$ 1%#9*")$6*, 96$6*28 &6=-6 )6+$6*-6 "#)6,:06+'$: 1,.
G??%9$"+-6A6 +2)6,-%-". '-',6A"<-23 0')*6#6+.

KI+4&0% 1'*'/%)*0:

¥ handle: F%*%&%--'., 9(1' #63*'-.%$#. 1%#9*")$6* )61A6$6+,%--68
"-#$*(9B"" ($") 1'--23: int).

¥ params: !)"#69 )'*'&%$*6+ 0')*6#' + ?6*&'$% @param_name datatype.

¥ stmt: !'&' 96&'-1' Transact-SQL, 96$6*(; -(=-6 )61A6$6+"$: ($") 1'--23:
ntext, nchar "," nvarchar).

¥ options: 5%6/.0'$%,:-28 )'*'&%$* 1,. 0'1'-". 16)6,-"$%,:-23 -'#$*6%9
)61A6$6+9".

K0I+4&0% 1'*'/%)*0:

¥ H-"9',:-28 1%#9*")$6* )61A6$6+,%--6A6 0')*6#', 96$6*28 &6=-6
"#)6,:06+'$: 1,. 1',:-%8C%A6 +2)6,-%-". <%*%0 )*6B%1(*( sp_execute.

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!(+"%&&+()$:

¥ M6$6+"$ ),'- +2)6,-%-". 1,. )6+$6*-6A6 "#)6,:06+'-"., (&%-:C'.
0'$*'$2 -' )%*%96&)",.B";.

¥ F,'- )61A6$6+9" 6#$'L$#. '9$"+-2& +),6$: 16 %A6 *(<-6A6 (1',%-". <%*%0

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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)*6B%1(*( sp_unprepare.

.*$/%*0 2'1*+(+3:

?)*@)5)$0" & $76),%'%&' 6/)45)@) #"6/)4"
DECLARE @handle AS INT;
EXECUTE sp_prepare
@handle OUTPUT, N'
@P1 NVARCHAR(128),
@P2 NVARCHAR(100)',
N'SELECT database_id, name FROM sys.databases WHERE name=@P1 AND state_desc = @P2';
EXECUTE sp_execute
@handle,
N'tempdb', N'ONLINE';
EXECUTE sp_unprepare @handle;

sp_primary_keys_rowset

X*'-"&'. )*6B%1(*' sp_primary_keys_rowset "0+,%9'%$ "-?6*&'B"; 6
)%*+"<-23 9,;<'3 1,. 0'1'--6A6 6/O%9$' + /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ 1%$',:-(; "-?6*&'B"; 6 96,6-9'3, +361.7"3 + #6#$'+
)%*+"<-6A6 9,;<' $'/,"B2.

¥ S#)6,:0(%$#. 1,. '-',"0' #$*(9$(*2 1'--23 " )*6%9$"*6+'-". #3%& /'0
1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@table_server = ] NÕtable_server': !%*+%*, -' 96$6*6& *'0&%7%-' $'/,"B'.

¥ [@table_catalog = ] NÕtable_catalog': Q'$',6A (/'0' 1'--23), #61%*='7"8
$'/,"B(.

¥ [@table_schema = ] NÕtable_schema': !3%&', 9 96$6*68 6$-6#"$#. $'/,"B'.

¥ [@table_name = ] NÕtable_name': S&. $'/,"B2, 1,. 96$6*68 -%6/361"&6
)6,(<"$: "-?6*&'B"; 6 )%*+"<-6& 9,;<%.

¥ [@table_qualifier = ] NÕtable_qualifier':S&. 9+',"?"9'$6*' $'/,"B2 (-')*"&%*,
"&. /'02 1'--23). 5%6/.0'$%,:-28 )'*'&%$*.

K0I+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ 5'/6* #$*69, 9'=1'. "0 96$6*23 6)"#2+'%$ 6$1%,:-(; 96,6-9( )%*+"<-6A6
9,;<'.

¥ !61%*="$ "-?6*&'B"; 6 -'"&%-6+'-"" 96,6-9", )6*.19% #,%16+'-".
96,6-69 + 9,;<% " $")% 1'--23 96,6-9".

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!(+"%&&+()$:

¥ J/2<-6 "#)6,:0(%$#. 1,. +-($*%--%A6 '-',"0' #$*(9$(*2 /'02 1'--23.

¥ @(<C% +#%A6 )*"&%-.$: #6+&%#$-6 # 1*(A"&" #*%1#$+'&" '-',"0' #$*(9$(*2
/'02 1'--23.

.*$/%*0 2'1*+(+3:

A. ?),+1&5; &%Q)/("2&> ) 6'/$&1%)( 0,>1' 5"=,&27 Employees
EXEC sp_primary_keys_rowset
Ê   @table_server = 'localhost',
Ê   @table_catalog = 'HRSystem',
Ê   @table_schema = 'dbo',
Ê   @table_name = 'Employees';

sp_procedure_params_100_managed

F*6B%1(*' sp_procedure_params_100_managed )*%16#$'+,.%$ "-?6*&'B"; 6
)'*'&%$*'3 3*'-"&23 )*6B%1(* " ?(-9B"8, *'#)6,6=%--23 + ()*'+,.%&68
#*%1% (-')*"&%*, SQL Azure "," Azure SQL Managed Instance).

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ #)"#69 )'*'&%$*6+ 1,. 6)*%1%,%--68 )*6B%1(*2 "," ?(-9B"".

¥ F60+6,.%$ '-',"0"*6+'$: "-$%*?%8# )*6B%1(*2 "," ?(-9B"" " )6-"&'$:,
9'9"% )'*'&%$*2 )*"-"&';$#. " 9'9"& 6/*'06& 6/*'/'$2+';$#..

KI+4&0% 1'*'/%)*0:

¥ [@procedure_schema = ] NÕprocedure_schema':S&. #3%&2, + 96$6*68
*'#)6,6=%-' )*6B%1(*' "," ?(-9B"..

¥ [@object_name = ] NÕobject_name':S&. #'&68 )*6B%1(*2 "," ?(-9B"".

K0I+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 196 | !$*'-"B'



¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. )'*'&%$*' (parameter_name)

¥ U") 1'--23 (data_type)

¥ 5')*'+,%--6#$: (input/output) (parameter_mode)

¥ F*"0-'9 6/.0'$%,:-6A6 )'*'&%$*' (is_required)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 "-$%*?%8#6+ 3*'-"&23 )*6B%1(* " ?(-9B"8 1,. )*6%9$"*6+'-". "
*'0*'/6$9" )*6A*'&&-6A6 6/%#)%<%-"..

¥ J)*%1%,%-"% )'*'&%$*6+ 1,. +206+' 3*'-"&23 )*6B%1(* " ?(-9B"8.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 6"/"('5/"8 6/)2'*+/7 usp_GetOrdersByCustomer
EXEC sp_procedure_params_100_managed N'dbo', N'usp_GetOrdersByCustomer';

sp_releaseapplock

F*6B%1(*' sp_releaseapplock #-"&'%$ /,69"*6+9( # *%#(*#' )*",6=%-".,
(#$'-6+,%--6A6 *'-%% )*6B%1(*68 sp_getapplock.

!(&+3&0% 3+2/+F&+()$:

¥ J#+6/6=1'%$ *'-%% (#$'-6+,%--28 *%#(*# /,69"*6+9", )60+6,.. 1*(A"&
#%##".& )6,(<'$: 16#$() 9 *%#(*#(.

¥ F6&6A'%$ )*%16$+*'$"$: 1,"$%,:-2% /,69"*6+9" " )6+2#"$:
G??%9$"+-6#$: *'/6$2 # /'068 1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@Resource = ] NÕResource':S&. *%#(*#', # 96$6*6A6 #-"&'%$#. /,69"*6+9'.
J/.0'$%,:-28 )'*'&%$*.

¥ [@LockOwner = ] 'LockOwner':4,'1%,%B /,69"*6+9" (Transaction "," Session).
F6 (&6,<'-";: Transaction.

¥ [@DbPrincipal = ] NÕDbPrincipal':H<'#$-"9 /'02 1'--23, 6/,'1';7"8 )*'+'&"
-' 0'/,69"*6+'--28 6/O%9$. F6 (&6,<'-";: public.

K0I+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: /,69"*6+9' (#)%C-6 #-.$'.

¥ -999: 6C"/9' )*" #-.$"" /,69"*6+9" "," 1*(A"% )*6/,%&2. E$1$?&0%
(;%&'*$$ $(1+562+3'&$7:

¥ 5%6/361"&6 #-.$: /,69"*6+9(, -',6=%--(; *'-%% )*6B%1(*68 sp_getapplock,
<$6/2 )60+6,"$: 1*(A"& #%##".& 6/*'7'$:#. 9 *%#(*#(.

¥ 5%6/361"&6#$: 6*A'-"06+'$: 6#+6/6=1%-"% *%#(*#6+ 1,. (,(<C%-".
)*6"0+61"$%,:-6#$" /'02 1'--23.

.*$/%*0 2'1*+(+3:

BEGIN TRANSACTION;
DECLARE @result INT;
EXEC @result = sp_getapplock
Ê   @DbPrincipal = 'dbo',
Ê   @Resource = 'test_2',
Ê   @LockMode = 'Exclusive';
EXECUTE sp_releaseapplock
@DbPrincipal = 'dbo',
@Resource = 'test_2';
COMMIT TRANSACTION;

sp_renamedb

F*6B%1(*' sp_renamedb )60+6,.%$ #&%-"$: "&. #(7%#$+(;7%8 /'02 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ S0&%-.%$ $%9(7%% "&. /'02 1'--23 -' -6+6%.

¥ S#)6,:0(%$#. 1,. )%*%"&%-6+'-". /'0 1'--23, 6#6/%--6 )*" "0&%-%-"" "3
-'0-'<%-". "," *%#$*(9$(*"*6+'-"" "-?*'#$*(9$(*2.

KI+4&0% 1'*'/%)*0:

¥ [@dbname = ] NÕdbname':U%9(7%% "&. /'02 1'--23, )61,%='7%% "0&%-%-";.
J/.0'$%,:-28 )'*'&%$*.

¥ [@newname = ] NÕnewname':56+6% "&. /'02 1'--23. J/.0'$%,:-28 )'*'&%$*.

K0I+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 +2)6,-%-6 )%*%"&%-6+'-"%.

¥ 5%-(,%+6% <"#,6: )*6"06C,' 6C"/9'.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F%*%"&%-6+'-"% /'02 1'--23 )*" "0&%-%-".3 "-?*'#$*(9$(*2 ","
)%*%361% 9 -6+2& #$'-1'*$'& "&%-6+'-"..

¥ F611%*='-"% #6A,'#6+'--6#$" " (16/#$+' G9#),('$'B"" /'02 1'--23.

.*$/%*0 2'1*+(+3:

-- ?'/'&('%)$7$"'( ="#+ *"%%78 Accounting $ Financial
EXECUTE sp_renamedb N'Accounting', N'Financial';

sp_serveroption

F*6B%1(*' sp_serveroption )60+6,.%$ (#$'-'+,"+'$: " &%-.$: )'*'&%$*2 1,.
(1',L--23 " #+.0'--23 #%*+%*6+.

!(&+3&0% 3+2/+F&+()$:

¥ 5'#$*'"+'%$ )'*'&%$*2 #+.0" " +0'"&61%8#$+". # (1',L--2&" "
#+.0'--2&" #%*+%*'&".

¥ F60+6,.%$ A"/96 -'#$*6"$: +0'"&61%8#$+"% # +-%C-"&" "#$6<-"9'&"
1'--23, +,".. -' #96*6#$: " -'1L=-6#$: *'#)*%1%,L--23 0')*6#6+.

KI+4&0% 1'*'/%)*0:

¥ [@server = ] NÕserver':S&. (1',L--6A6 "," #+.0'--6A6 #%*+%*', 1,. 96$6*6A6
(#$'-'+,"+';$#. )'*'&%$*2. J/.0'$%,:-28 )'*'&%$*.

¥ [@optname = ] 'optname':5'0+'-"% )'*'&%$*', 96$6*28 $*%/(%$#. "0&%-"$:.
5')*"&%*, collation compatible, connect timeout, rpc, " $.1. J/.0'$%,:-28
)'*'&%$*.

¥ [@optvalue = ] NÕoptvalue':56+6% 0-'<%-"% )'*'&%$*'. 5')*"&%*, true, false, on,
off, "," 96-9*%$-6% 0-'<%-"%, -')*"&%*, $'8&'($ + #%9(-1'3. J/.0'$%,:-28
)'*'&%$*.

K0I+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 +2)6,-%-6 "0&%-%-"% )'*'&%$*'.

¥ 1: 6C"/9' "0&%-%-". )'*'&%$*'.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 5'#$*689' *'#)*%1%,L--23 0')*6#6+ " +206+6+ (1',L--23 )*6B%1(*.

¥ J)$"&"0'B". #96*6#$" " G??%9$"+-6#$" +2)6,-%-". 0')*6#6+ 9 #+.0'--2&
#%*+%*'&.

.*$/%*0 2'1*+(+3:

-- !"45/)&( 6"/"('5/ 4)$('45&()45& 4)/5&/)$0& *,- 4$-#"%%)@) 4'/$'/" SEATTLE3
EXECUTE sp_serveroption N'SEATTLE3', 'collation compatible', N'true';

sp_spaceused

X*'-"&'. )*6B%1(*' sp_spaceused 6$6/*'='%$ "-?6*&'B"; 6 96,"<%#$+% #$*69,
*%0%*+"*(%&6& " "#)6,:0(%&6& 1"#96+6& )*6#$*'-#$+% 1,. 6/O%9$6+ /'02
1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ 1%$',"0"*6+'--(; 9'*$"-( *'#)*%1%,%-". *%#(*#6+ /'02
1'--23.

¥ F6&6A'%$ 6B%-"+'$: )6$*%/-6#$: + #+6/61-6& )*6#$*'-#$+% " ),'-"*6+'$:
6/#,(="+'-"%.

KI+4&0% 1'*'/%)*0:

¥ [@objname = ] NÕobjname': S&. 6/O%9$' ($'/,"B2, )*%1#$'+,%-"., 6<%*%1"
Service Broker).

¥ [@updateusage = ] 'updateusage': F*"0-'9 )*"-(1"$%,:-6A6 6/-6+,%-".
#$'$"#$"9" "#)6,:06+'-". )*6#$*'-#$+'.

¥ [@mode = ] 'mode': D%="& 6$6/*'=%-". "-?6*&'B"" (,69',:-6, (1',%--6 ","
)6,-6#$:;).

¥ [@oneresultset = ] oneresultset: 42/6* *%="&' +60+*'7%-". %1"-#$+%--6A6
*%0(,:$"*(;7%A6 -'/6*'.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ [@include_total_xtp_storage = ] include_total_xtp_storage: 49,;<'%$
16)6,-"$%,:-(; "-?6*&'B"; 6 ?'8,'3 96-$*6,:-23 $6<%9 1,. $'/,"B
Memory Optimized Data.

K0I+4&0% 1'*'/%)*0:

¥ F61*6/-'. #$'$"#$"9' "#)6,:06+'-". )*6#$*'-#$+'.

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!(+"%&&+()$:

¥ >6#$()-' +#%& )6,:06+'$%,.&.

¥ J/.0'$%,:-6 6/-6+,%-"% #$'$"#$"9" 1,. 9*()-23 6/O%9$6+.

.*$/%*0 2'1*+(+3:

-- .$'*'%&- ) *&40)$)( 6/)45/"%45$' 5"=,&27
EXECUTE sp_spaceused N'Purchasing.Vendor';

sp_special_columns

F*6B%1(*' sp_special_columns +60+*'7'%$ "-?6*&'B"; 6 #)%B"',:-23
#$6,/B'3 $'/,"B2, $'9"3 9'9 (-"9',:-2% "1%-$"?"9'$6*2 #$*69 "
'+$6&'$"<%#9" 6/-6+,.;7"%#. #$6,/B2.

!(&+3&0% 3+2/+F&+()$:

¥ J)*%1%,.%$ &"-"&',:-28 -'/6* #$6,/B6+, 6/%#)%<"+';7"3 (-"9',:-(;
"1%-$"?"9'B"; #$*69 + $'/,"B%.

¥ F*%16#$'+,.%$ "-?6*&'B"; 6 #$6,/B'3, 96$6*2% '+$6&'$"<%#9"
6/-6+,.;$#. )*" ,;/23 "0&%-%-".3 #$*69".

KI+4&0% 1'*'/%)*0:

¥ [@table_name = ] NÕtable_name':S&. $'/,"B2, 1,. 96$6*68 -(=-2 #+%1%-". 6
#)%B"',:-23 #$6,/B'3. J/.0'$%,:-28 )'*'&%$*.

¥ [@table_owner = ] NÕtable_owner':S&. +,'1%,:B' $'/,"B2. 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@table_qualifier = ] NÕtable_qualifier':S&. 9+',"?"9'$6*' $'/,"B2 (-')*"&%*,
"&. /'02 1'--23). 5%6/.0'$%,:-28 )'*'&%$*.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ [@col_type = ] 'col_type':U") #)%B"',:-6A6 #$6,/B': R (6)$"&',:-28
"1%-$"?"9'$6* #$*69") "," V ('+$66/-6+,.;7"8#. #$6,/%B). F6 (&6,<'-";:
R.

¥ [@scope = ] 'scope':U*%/(%&'. 6/,'#$: "1%-$"?"9'$6*' #$*69": C (#$*69'), T
($*'-0'9B".). F6 (&6,<'-";: T.

¥ [@nullable = ] 'nullable':N6A($ ," #$6,/B2 )*"-"&'$: 0-'<%-"% NULL: * (-%$),
U (1'). F6 (&6,<'-";: U.

¥ [@ODBCVer = ] ODBCVer:4%*#". ODBC. F6 (&6,<'-";: 2.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ E'9$"<%#9(; 6/,'#$: "1%-$"?"9'$6*' #$*69" (SCOPE)

¥ S&. #$6,/B' (COLUMN_NAME)

¥ U") 1'--23 (DATA_TYPE)

¥ N'#C$'/ " 1,"-( #$6,/B' (PRECISION, LENGTH, SCALE)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6-"&'-"% #$*(9$(*2 (-"9',:-23 "1%-$"?"9'$6*6+ #$*69 + $'/,"B'3.

¥ J)*%1%,%-"% '+$6&'$"<%#9" 6/-6+,.;7"3#. #$6,/B6+ 1,. (,(<C%--68
#"-3*6-"0'B"" " ()*'+,%-". "0&%-%-".&" 1'--23.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 46'2&",;%)( 45),=2' 5"=,&27 HumanResources.Department
EXECUTE sp_special_columns
@table_name = 'Department',
@table_owner = 'HumanResources';

sp_sproc_columns

F*6B%1(*' sp_sproc_columns +60+*'7'%$ "-?6*&'B"; 6 #$6,/B'3 3*'-"&68
)*6B%1(*2 "," )6,:06+'$%,:#968 ?(-9B"" + $%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ "-?6*&'B"; 6 96,"<%#$+% " $")'3 )'*'&%$*6+ )*6B%1(*2
"," ?(-9B"".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ F60+6,.%$ +2.#-"$: #$*(9$(*( " ?(-9B"6-',:-6#$: )*6B%1(* " ?(-9B"8
1,. 1',:-%8C%8 *'/6$2 # -"&".

KI+4&0% 1'*'/%)*0:

¥ [@procedure_name = ] NÕprocedure_name':S&. )*6B%1(*2 "," ?(-9B"", 1,.
96$6*68 -(=-6 )6,(<"$: "-?6*&'B"; 6 #$6,/B'3. J/.0'$%,:-28 )'*'&%$*.

¥ [@procedure_owner = ] NÕprocedure_owner':S&. +,'1%,:B' )*6B%1(*2 ","
?(-9B"". 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@procedure_qualifier = ] NÕprocedure_qualifier':S&. 9+',"?"9'$6*' )*6B%1(*2
"," ?(-9B"" (-')*"&%*, "&. /'02 1'--23). 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@column_name = ] NÕcolumn_name':JA*'-"<"+'%$ *%0(,:$'$ 61-"& #$6,/B6&.
K#," -% (9'0'-6, +60+*'7';$#. +#% #$6,/B2. 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@ODBCVer = ] ODBCVer:4%*#". ODBC. F6 (&6,<'-";: 2.

¥ [@fUsePattern = ] fUsePattern:49,;<'%$ "," +29,;<'%$ C'/,6--6%
#6)6#$'+,%-"% 1,. )'*'&%$*6+. F6 (&6,<'-";: +9,;<%- (1).

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. )*6B%1(*2 (PROCEDURE_NAME)

¥ S&. #$6,/B' (COLUMN_NAME)

¥ U") 1'--23 (DATA_TYPE)

¥ D'0&%*2 " ?6*&'$ 1'--23 (PRECISION, LENGTH, SCALE)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 #$*(9$(*2 3*'-"&23 )*6B%1(* " ?(-9B"8 1,. #6#$'+,%-".
169(&%-$'B"" "," &61"?"9'B"".

¥ F*6+%*9' 96,"<%#$+' " $")6+ )'*'&%$*6+ )*6B%1(*2 "," ?(-9B"" )%*%1 "3
+206+6&.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 45),=2"8 6/)2'*+/7 usp_GetOrdersByCustomer
EXEC sp_sproc_columns @procedure_name = N'usp_GetOrdersByCustomer';

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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sp_statistics

F*6B%1(*' sp_statistics +60+*'7'%$ "-?6*&'B"; 6/6 +#%3 "-1%9#'3 "
#$'$"#$"<%#968 "-?6*&'B"" 1,. (9'0'--68 $'/,"B2 "," "-1%9#"*6+'--6A6
)*%1#$'+,%-"..

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ #)"#69 +#%3 "-1%9#6+ " #$'$"#$"9" 1,. $'/,"B2 ","
)*%1#$'+,%-"..

¥ S#)6,:0(%$#. 1,. '-',"0' #$*(9$(*2 "-1%9#6+ " 6B%-9" "3 )6,%0-6#$" 1,.
6)$"&"0'B"" 0')*6#6+.

KI+4&0% 1'*'/%)*0:

¥ [@table_name = ] NÕtable_name':S&. $'/,"B2 "," )*%1#$'+,%-"., 1,. 96$6*6A6
$*%/(%$#. "-?6*&'B".. J/.0'$%,:-28 )'*'&%$*.

¥ [@table_owner = ] NÕtable_owner':S&. +,'1%,:B' $'/,"B2. 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@table_qualifier = ] NÕtable_qualifier':S&. 9+',"?"9'$6*' $'/,"B2 (-')*"&%*,
"&. /'02 1'--23). 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@index_name = ] NÕindex_name':S&. "-1%9#'. K#," -% (9'0'-6, +60+*'7';$#.
+#% "-1%9#2. 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@is_unique = ] 'is_unique':H9'02+'%$, #,%1(%$ ," +2+61"$: $6,:96
(-"9',:-2% "-1%9#2. 460&6=-2% 0-'<%-".: Y (1'), )(#$'. #$*69' ()6
(&6,<'-";, +#% "-1%9#2). 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@accuracy = ] 'accuracy':H*6+%-: $6<-6#$" #$'$"#$"9". 460&6=-2% 0-'<%-".:
E ()6,(<"$: $6<-2% 1'--2%), Q (/2#$*6 )6,(<"$: )*"/,"=L--(;
#$'$"#$"9(). F6 (&6,<'-";: Q. 5%6/.0'$%,:-28 )'*'&%$*.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. $'/,"B2 (TABLE_NAME)

¥ S&. "-1%9#' (INDEX_NAME)

¥ U") "-1%9#' (TYPE)

¥ Q6,"<%#$+6 #$*69 "," (-"9',:-23 0-'<%-"8 (CARDINALITY)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ Q6,"<%#$+6 #$*'-"B 1,. 3*'-%-". "-1%9#' (PAGES)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 #$*(9$(*2 "-1%9#6+ 1,. 6)$"&',:-68 -'#$*689" 0')*6#6+.

¥ J)*%1%,%-"% -(=-23 "-1%9#6+ 1,. (#96*%-". 0')*6#6+.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> )=) $4'8 &%*'04"8 5"=,&27 DimEmployee
EXECUTE sp_statistics DimEmployee;

sp_stored_procedures

F*6B%1(*' sp_stored_procedures +60+*'7'%$ #)"#69 +#%3 3*'-"&23 )*6B%1(* +
$%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ )6,-28 #)"#69 3*'-"&23 )*6B%1(*, +9,;<'. "3 +,'1%,:B%+
" #3%&2.

¥ F60+6,.%$ /2#$*6 )*6+%*"$: -',"<"% )*6B%1(* " 60-'96&"$:#. # "3
#6#$'+6&.

KI+4&0% 1'*'/%)*0:

¥ [@sp_name = ] NÕsp_name':S&. )*6B%1(*2, "-?6*&'B"; 6 96$6*68 -(=-6
)6,(<"$:. K#," -% (9'0'-6, +60+*'7'%$ +#% )*6B%1(*2.

¥ [@sp_owner = ] NÕsp_owner':S&. +,'1%,:B' )*6B%1(*2. 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@sp_qualifier = ] NÕsp_qualifier':S&. 9+',"?"9'$6*' )*6B%1(*2 (-')*"&%*,
"&. /'02 1'--23). 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@fUsePattern = ] fUsePattern:49,;<'%$ "," +29,;<'%$ "-$%*)*%$'B";
#)%B#"&+6,6+ (% " _) + ?",:$*'B"". F6 (&6,<'-";: +9,;<%-6 (1).

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. )*6B%1(*2 (PROCEDURE_NAME)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ S&. +,'1%,:B' (PROCEDURE_OWNER)

¥ J#$',:-2% 0'*%0%*+"*6+'--2% )6,. (NUM_INPUT_PARAMS,
NUM_OUTPUT_PARAMS, etc.)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% )6,-6A6 #)"#9' 3*'-"&23 )*6B%1(* 1,. '-',"0' "
169(&%-$"*6+'-"..

¥ F6"#9 96-9*%$-68 )*6B%1(*2 1,. 1',:-%8C%8 *'/6$2 "," *%1'9$"*6+'-"..

.*$/%*0 2'1*+(+3:

-- ?),+1"'( 46&4)0 $4'8 8/"%&(78 6/)2'*+/ $ 5'0+<'9 ="#' *"%%78
EXECUTE sp_stored_procedures;

sp_table_privileges

F*6B%1(*' sp_table_privileges +60+*'7'%$ #)"#69 *'0*%C%-"8 ()*'+ 16#$()'),
)*"#+6%--23 6)*%1%,%--2& $'/,"B'& + $%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ "-?6*&'B"; 6 )*'+'3 16#$()' 9 $'/,"B'&, $'9"3 9'9 INSERT,
DELETE, UPDATE, SELECT, REFERENCES.

¥ S#)6,:0(%$#. 1,. '-',"0' " 1"'A-6#$"9" #"$('B"" # )*'+'&" 16#$()' 9
$'/,"B'&.

KI+4&0% 1'*'/%)*0:

¥ [@table_name = ] NÕtable_name':S&. $'/,"B2, 1,. 96$6*68 -(=-6 )6,(<"$:
"-?6*&'B"; 6 )*'+'3 16#$()'. K#," -% (9'0'-6, +21';$#. )*'+' 16#$()' 96
+#%& $'/,"B'&.

¥ [@table_owner = ] NÕtable_owner':S&. +,'1%,:B' $'/,"B2. 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@table_qualifier = ] NÕtable_qualifier':S&. 9+',"?"9'$6*' $'/,"B2 (-')*"&%*,
"&. /'02 1'--23). 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@fUsePattern = ] fUsePattern:E,'A +9,;<%-". "," 6$9,;<%-". C'/,6-'
0'&%7%-". 1,. ?",:$*'. F6 (&6,<'-";: +9,;<%- (1).

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. $'/,"B2 (TABLE_NAME)

¥ 4,'1%,%B $'/,"B2 (TABLE_OWNER)

¥ 4"1 *'0*%C%-". (PRIVILEGE)

¥ F6,:06+'$%,:, )6,(<"+C"8 *'0*%C%-"% (GRANTEE)

¥ S&%%$ ," )6,:06+'$%,: )*'+6 )%*%1'+'$: G$6 *'0*%C%-"% 1',:C%
(IS_GRANTABLE)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ >"'A-6#$"9' #"$('B"8 # -%16#$'$6<-2& (*6+-%& 16#$()' 9 $'/,"B'&.

¥ F6#$'-6+9' 0'1'< )6 )6+2C%-"; /%06)'#-6#$" /'02 1'--23 " 0'7"$%
96-?"1%-B"',:-23 1'--23.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 6/"$"8 *)45+6" 0) $4'( 5"=,&2"(, %"1&%"><&(4- %" Contact
EXECUTE sp_table_privileges @table_name = 'Contact%';

sp_tablecollations_100

F*6B%1(*' sp_tablecollations_100 +60+*'7'%$ "-?6*&'B"; 6 )*'+",'3
#6*$"*6+9" (collations) 1,. #$6,/B6+ (9'0'--68 $'/,"B2.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ #+%1%-". 6 #6*$"*6+9% " #*'+-%-"" 1'--23 + #$6,/B'3
$'/,"B2.

¥ S#)6,:0(%$#. 1,. '-',"0' #6+&%#$"&6#$" 1'--23 " 6/-'*(=%-".
-%#66$+%$#$+"8 + 961"*6+9'3.

KI+4&0% 1'*'/%)*0:

¥ [@table_name = ] NÕtable_name':S&. $'/,"B2, 1,. 96$6*68 -(=-6 )6,(<"$:
"-?6*&'B"; 6 #6*$"*6+9% #$6,/B6+. J/.0'$%,:-28 )'*'&%$*.

¥ [@table_owner = ] NÕtable_owner':S&. +,'1%,:B' $'/,"B2. 5%6/.0'$%,:-28
)'*'&%$*.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ [@table_qualifier = ] NÕtable_qualifier':S&. 9+',"?"9'$6*' $'/,"B2 (-')*"&%*,
"&. /'02 1'--23). 5%6/.0'$%,:-28 )'*'&%$*.

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. $'/,"B2 (TABLE_NAME)

¥ S&. #$6,/B' (COLUMN_NAME)

¥ F*'+",6 #6*$"*6+9" (COLLATION_NAME)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ >"'A-6#$"9' )*6/,%& # #6+&%#$"&6#$:; 1'--23 " *'#36=1%-"%& )*'+",
#6*$"*6+9".

¥ F611%*='-"% %1"-68 )6,"$"9" 961"*6+69 + /'0% 1'--23.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> ) 6/"$&,"8 4)/5&/)$0& *,- 5"=,&27 Employees
EXEC sp_tablecollations_100 N'Employees';

sp_tables

F*6B%1(*' sp_tables +60+*'7'%$ #)"#69 +#%3 $'/,"B, )*%1#$'+,%-"8 "
#"#$%&-23 $'/,"B, 16#$()-23 1,. 0')*6#6+ + $%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ F*%16#$'+,.%$ )6,-28 #)"#69 6/O%9$6+, 9 96$6*2& &6=-6 6/*'$"$:#. #
)6&67:; 0')*6#6+ + $%9(7%8 /'0% 1'--23.

¥ F6,%0-' 1,. '-',"0' #$*(9$(*2 /'02 1'--23 " )6"#9' -%6/361"&23
6/O%9$6+.

KI+4&0% 1'*'/%)*0:

¥ [@table_name = ] NÕtable_name':S&. $'/,"B2 "," )*%1#$'+,%-".,
"-?6*&'B"; 6 96$6*6& -(=-6 )6,(<"$:. K#," -% (9'0'-6, +60+*'7'%$
"-?6*&'B"; 6/6 +#%3 6/O%9$'3.

¥ [@table_owner = ] NÕtable_owner':S&. +,'1%,:B' $'/,"B2 "," )*%1#$'+,%-"..
5%6/.0'$%,:-28 )'*'&%$*.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ [@table_qualifier = ] NÕtable_qualifier':S&. 9+',"?"9'$6*' $'/,"B2 (-')*"&%*,
"&. /'02 1'--23). 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@table_type = ] 'table_type':U") 6/O%9$6+, 96$6*2% -(=-6 +60+*'$"$:
(-')*"&%*, TABLE, VIEW, SYSTEMTABLE). 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@fUsePattern = ] fUsePattern:49,;<'%$ "," +29,;<'%$ "-$%*)*%$'B";
#)%B#"&+6,6+ (%, _, [, ]) + ?",:$*'B"". F6 (&6,<'-";: +9,;<%-' (1).

K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S&. $'/,"B2 (TABLE_NAME)

¥ S&. +,'1%,:B' (TABLE_OWNER)

¥ U") 6/O%9$' (TABLE_TYPE)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 #$*(9$(*2 /'02 1'--23 " )6"#9 96-9*%$-23 $'/,"B ","
)*%1#$'+,%-"8.

¥ !6#$'+,%-"% )6,-68 9'*$2 6/O%9$6+ /'02 1'--23 1,. 1',:-%8C%A6
"#)6,:06+'-".. .*$/%*0 2'1*+(+3:

-- ?),+1"'( 46&4)0 $4'8 )=N'05)$, *)45+6%78 *,- #"6/)4)$
EXECUTE sp_tables;

sp_unbindefault

X*'-"&'. )*6B%1(*' sp_unbindefault #,(="$ 1,. (1',%-". )*"+.0'--23
0-'<%-"8 )6 (&6,<'-"; "0 #$6,/B6+ "," )#%+16-"&6+ $")6+ 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ H1',.%$ (#$'-6+,%--6% 0-'<%-"% )6 (&6,<'-"; 1,. #$6,/B' "," $")'
1'--23.

¥ F60+6,.%$ +2/6*6<-6 #63*'-"$: #(7%#$+(;7"% 0-'<%-". )6 (&6,<'-";
)*" #-.$"" )*"+.09" 1,. /(1(7%A6 "#)6,:06+'-"..

KI+4&0% 1'*'/%)*0:

¥ [@objname = ] NÕobjname': S&. 6/O%9$' (#$6,/B' "," $")' 1'--23), "0

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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96$6*6A6 -(=-6 (1',"$: 0-'<%-"% )6 (&6,<'-";.

¥ [@futureonly = ] 'futureonly': J)B"6-',:-28 )'*'&%$*, (9'02+';7"8, <$6
#-.$"% )*"+.09" 1%8#$+(%$ $6,:96 -' /(1(7"% 6/O%9$2.

K0I+4&0% 1'*'/%)*0:

¥ S-?6*&'B"6--6% #66/7%-"% 6 *%0(,:$'$'3 6)%*'B"".

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!(+"%&&+()$:

¥ F6#,% #-.$". )*"+.09" #$6,/B2, 96$6*2% "&%," #6/#$+%--6% 0-'<%-"% )6
(&6,<'-";, 6#$';$#. -%"0&%-L--2&".

¥ F*6B%1(*' $*%/(%$ #66$+%$#$+(;7"3 )*'+ 16#$()' 1,. +2)6,-%-"..

.*$/%*0 2'1*+(+3:

A. K*",'%&' #%"1'%&- 6) +(),1"%&> &# 45),=2"
EXECUTE sp_unbindefault 'employees.hiredate';

sp_unprepare

X*'-"&'. )*6B%1(*' sp_unprepare 6$/*'#2+'%$ #601'--28 *'-%% ),'-
+2)6,-%-". 0')*6#', )61A6$6+,%--28 )*6B%1(*68 sp_prepare.

!(&+3&0% 3+2/+F&+()$:

¥ J#+6/6=1'%$ *%#(*#2, 0'-.$2% #63*'-L--2& ),'-6& +2)6,-%-"..

¥ J)$"&"0"*(%$ )*6"0+61"$%,:-6#$: " #-"='%$ )6$*%/,%-"% 6)%*'$"+-68
)'&.$".

KI+4&0% 1'*'/%)*0:

¥ handle: S1%-$"?"9'$6* ),'-' +2)6,-%-"., )6,(<%--28 6$ )*6B%1(*2
sp_prepare. U") 1'--23: int.

K0I+4&0% 1'*'/%)*0:

¥ Q6&'-1' +2)6,-%-' (#)%C-6, /%0 +60+*'7'%&23 1'--23.

¥ Q61 +60+*'$': 0 ((#)%3) "," 1 ()*6+',).

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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!(+"%&&+()$:

¥ S#)6,-.%$#. 9,"%-$6& )6#*%1#$+6& )%*%1'<" #)%B"',:-6A6 )'9%$' TDS
(Tabular Data Stream).

¥ !,%1(%$ #6/,;1'$: #$*6A"8 )6*.169 )'*'&%$*6+, "-'<% +60&6=%- #/68.

.*$/%*0 2'1*+(+3:

?)*@)5)$&5;, $76),%&5; & )4$)=)*&5; 6/)45)9 #"6/)4
DECLARE @P1 AS INT;
EXECUTE sp_prepare
@P1 OUTPUT, N'@P1 NVARCHAR(128), @P2 NVARCHAR(100)',
N'SELECT database_id, name FROM sys.databases WHERE name = @P1 AND state_desc = @P2';
EXECUTE sp_execute @P1, N'tempdb', N'ONLINE';
EXECUTE sp_unprepare @P1;

sp_updateextendedproperty

F*6B%1(*' sp_updateextendedproperty 6/-6+,.%$ 0-'<%-"% #(7%#$+(;7%A6
*'#C"*%--6A6 #+68#$+' + /'0% 1'--23 SQL Server. !(&+3&0% 3+2/+F&+()$:

¥ F60+6,.%$ "0&%-.$: &%$'1'--2%, 0'9*%),L--2% 0' 6/O%9$'&" /'02 1'--23
($'/,"B'&", #$6,/B'&", ?(-9B".&" " $.1.).

¥ S#)6,:0(%$#. 1,. )611%*='-". '9$(',:-68 " $6<-68 "-?6*&'B"" 6
#$*(9$(*% /'02 1'--23. KI+4&0% 1'*'/%)*0:

¥ [@name = ] NÕname':S&. #+68#$+', 0-'<%-"% 96$6*6A6 -(=-6 6/-6+"$:.
J/.0'$%,:-28 )'*'&%$*.

¥ [@value = ] value:56+6% 0-'<%-"% #+68#$+'. J/.0'$%,:-28 )'*'&%$*.

¥ [@level0type = ] 'level0type':U") 6/O%9$' (*6+-. 0 (-')*"&%*, SCHEMA, TABLE,
COLUMN " $.1.). 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@level0name = ] NÕlevel0name':S&. 6/O%9$' (*6+-. 0. 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@level1type = ] 'level1type':U") 6/O%9$' (*6+-. 1. 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@level1name = ] NÕlevel1name':S&. 6/O%9$' (*6+-. 1. 5%6/.0'$%,:-28
)'*'&%$*.

¥ [@level2type = ] 'level2type':U") 6/O%9$' (*6+-. 2. 5%6/.0'$%,:-28 )'*'&%$*.

¥ [@level2name = ] NÕlevel2name':S&. 6/O%9$' (*6+-. 2. 5%6/.0'$%,:-28

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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)'*'&%$*. K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 6/-6+,%-6 0-'<%-"% #+68#$+'.

¥ 1: 6C"/9' 6/-6+,%-"..

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F611%*='-"% 169(&%-$'B"" " )6.#-%-"8 1,. 6/O%9$6+ /'02 1'--23.

¥ J/-6+,%-"% &%$'1'--23 1,. +-%#%-". .#-6#$" + #$*(9$(*( /'02 1'--23.

.*$/%*0 2'1*+(+3:

CREATE TABLE T1 (id INT, name CHAR(20));
EXECUTE sp_addextendedproperty
@name = N'Caption',
@value = N'Employee ID',
@level0type = 'SCHEMA',
@level0name = N'dbo',
@level1type = 'TABLE',
@level1name = N'T1',
@level2type = 'COLUMN',
@level2name = N'id';
-- J=%)$,-'( /"4P&/'%%)' 4$)945$)
EXECUTE sp_updateextendedproperty
@name = N'Caption',
@value = 'Employee ID must be unique.',
@level0type = 'SCHEMA',
@level0name = N'dbo',
@level1type = 'TABLE',
@level1name = N'T1',
@level2type = 'COLUMN',
@level2name = N'id';

sp_updatestats

F*6B%1(*' sp_updatestats +2)6,-.%$ 6)%*'B"; UPDATE STATISTICS 1,. +#%3
)6,:06+'$%,:#9"3 " +-($*%--"3 $'/,"B + $%9(7%8 /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ J/-6+,.%$ #$'$"#$"9( )6 +#%& $'/,"B'& + /'0% 1'--23, )6&6A'.
6)$"&"0"*6+'$: )*6"0+61"$%,:-6#$: 0')*6#6+.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ S#)6,:0(%$#. 1,. *%A(,.*-6A6 )611%*='-". '9$(',:-6#$" #$'$"#$"9 + /'0%
1'--23.

KI+4&0% 1'*'/%)*0:

¥ [@resample = ] 'resample':E,'A, (9'02+';7"8, <$6 )*6B%1(*' 16,=-'
"#)6,:06+'$: 6)B"; RESAMPLE )*" 6/-6+,%-"" #$'$"#$"9". K#," -%
(9'0'-6, "#)6,:0(%$#. #$'-1'*$-28 ',A6*"$& +2/6*9".

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$ +2)6,-%-".:

¥ 0: (#)%C-6 +2)6,-%-6 6/-6+,%-"% #$'$"#$"9".

¥ 1: 6C"/9' 6/-6+,%-".. E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F%*"61"<%#96% 6/-6+,%-"% #$'$"#$"9" 1,. #63*'-%-". +2#6968
)*6"0+61"$%,:-6#$" 0')*6#6+.

¥ F611%*='-"% 6)$"&',:-68 *'/6$2 #"#$%&2 0')*6#6+ )6#,% 0-'<"$%,:-23
"0&%-%-"8 1'--23.

.*$/%*0 2'1*+(+3:

-- J=%)$,-'( 45"5&45&0+ *,- $4'8 5"=,&2 $ ="#' *"%%78 AdventureWorks2022
EXECUTE sp_updatestats;

sp_who

F*6B%1(*' sp_who )*%16#$'+,.%$ "-?6*&'B"; 6 $%9(7"3 )6,:06+'$%,.3,
#%##".3 " )*6B%##'3 + G90%&),.*% SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ F69'02+'%$ #6#$6.-"% '9$"+-23 #%##"8 " )*6B%##2, )*6"#361.7"% +
-'#$6.7"8 &6&%-$.

¥ F60+6,.%$ 6$#,%="+'$: -'A*(09( -' #%*+%* " 6)*%1%,.$: /,69"*6+9" ","
0'1%*=9". KI+4&0% 1'*'/%)*0:

¥ [@loginame = ] { 'login' | session_id | 'ACTIVE' }:S&. )6,:06+'$%,.,
"1%-$"?"9'$6* #%##"" "," #)%B"',:-6% #,6+6 ACTIVE, )69'02+';7%%
'9$"+-2% )*6B%##2. 5%6/.0'$%,:-28 )'*'&%$*.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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K0I+4&0% 1'*'/%)*0:

¥ U'/,"B' # *%0(,:$'$'&", +9,;<';7'.:

¥ S1%-$"?"9'$6* #%##"" (spid)

¥ !$'$(# )*6B%##' (status)

¥ S&. )6,:06+'$%,. (loginame)

¥ S&. 96&):;$%*' 9,"%-$' (hostname)

¥ P'/,69"*6+'+C'. #%##"; (blk)

¥ R9$"+-'. /'0' 1'--23 (dbname)

¥ Q6&'-1', +2)6,-.%&'. )*6B%##6& (cmd)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ >"'A-6#$"9' )*6/,%& # )*6"0+61"$%,:-6#$:; "," 0'1%*=9'&" + 6/*'/6$9%
0')*6#6+.

¥ 5'/,;1%-"% 0' -'A*(0968 -' #%*+%* " #6#$6.-"%& $%9(7"3 #%##"8.

.*$/%*0 2'1*+(+3:

-- ?),+1"'( &%Q)/("2&> )=) $4'8 5'0+<&8 6/)2'44"8
EXECUTE sp_who;

16.3. (,"$#/"+ &:/29"H

DATETIME

@@DATEFIRST

E(-9B". +60+*'7'%$ $%9(7%% 0-'<%-"% )'*'&%$*' SET DATEFIRST 1,. #%'-#'.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ <"#,6 6$ 1 16 7, #66$+%$#$+(;7%% )%*+6&( 1-; -%1%,"

¥ P-'<%-"% 6)*%1%,.%$, 9'968 1%-: #<"$'%$#. )%*+2& 1-%& -%1%,"

¥ 4,".%$ -' *'/6$( ?(-9B"8 DATEPART, WEEKDAY " 1*(A"3 ?(-9B"8 *'/6$2 #
1'$'&"

¥ P-'<%-"% &6=-6 "0&%-"$: 96&'-168 SET DATEFIRST

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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KI+4&0% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+ (#"#$%&-'. )%*%&%--'.)

K0I+4&0% 1'*'/%)*0:

¥ ]%,6% <"#,6 6$ 1 16 7:

1. F6-%1%,:-"9

2. 4$6*-"9

3. !*%1'

4. Y%$+%*A

5. F.$-"B'

6. !(//6$'

7. 46#9*%#%-:%

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' $%9(7"3 -'#$*6%9 )%*+6A6 1-. -%1%,"

¥ 5'#$*689' 96**%9$-6A6 6$6/*'=%-". -%1%,: + 6$<%$'3

¥ J/%#)%<%-"% #6A,'#6+'--68 *'/6$2 # 1'$'&" + )*",6=%-""

¥ J$,'19' 0')*6#6+, "#)6,:0(;7"3 ?(-9B"" *'/6$2 # -%1%,.&"

.*$/%*0 2'1*+(+3:

-- 1. ?/)$'/0" 5'0+<'@) #%"1'%&-
SELECT @@DATEFIRST;
-- R'#+,;5"5: 7 ('4,& +45"%)$,'%) 6) +(),1"%&> *,- .ZD)

-- 2. C#('%'%&' & 6/)$'/0" #%"1'%&-
SET DATEFIRST 1; -- K45"%"$,&$"'( 6)%'*',;%&0 0"0 6'/$79 *'%;
SELECT @@DATEFIRST;
-- R'#+,;5"5: 1

CURRENT_TIMESTAMP

E(-9B". +60+*'7'%$ $%9(7(; 1'$( " +*%&. #"#$%&2 + ?6*&'$% datetime.

!(&+3&0% 3+2/+F&+()$:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ 460+*'7'%$ $%9(7(; 1'$( " +*%&. #%*+%*' I>

¥ 5% $*%/(%$ '*A(&%-$6+

KI+4&0% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% $")' datetime + ?6*&'$% 'YYYY-MM-DD hh:mm:ss.nnn'

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E"9#'B". +*%&%-" #601'-"./"0&%-%-". 0')"#%8

¥ @6A"*6+'-"% #6/2$"8 # +*%&%--2&" &%$9'&"

¥ !*'+-%-"% # 1*(A"&" 1'$'&"

¥ S#)6,:06+'-"% + (#,6+".3 ?",:$*'B""

.*$/%*0 2'1*+(+3:

-- 1. ?),+1'%&' 5'0+<'9 *"57 & $/'('%&
SELECT CURRENT_TIMESTAMP;
-- R'#+,;5"5: '2023-11-15 14:25:36.123' (6/&('/)

DATE_BUCKET

E(-9B". A*())"*(%$ 1'$( + (9'0'--2% "-$%*+',2 (/'9%$2) +*%&%-".

!(&+3&0% 3+2/+F&+()$:

¥ M*())"*(%$ 1'$2 + 0'1'--2% +*%&%--2% "-$%*+',2

¥ F611%*="+'%$ *'0,"<-2% %1"-"B2 +*%&%-" (1%-:, -%1%,., &%#.B " $.1.)

¥ F60+6,.%$ (9'02+'$: *'0&%* "-$%*+',' (-')*"&%*, 2 -%1%,")

¥ N6=%$ "#)6,:06+'$: 6)6*-(; 1'$( 1,. -'<',' 6$#<%$'

¥ J)$"&"0"*6+'-' 1,. *'/6$2 # +*%&%--2&" *.1'&"

KI+4&0% 1'*'/%)*0:

¥ datepart - %1"-"B' A*())"*6+9" (YEAR, QUARTER, MONTH, WEEK, DAY " $.1.)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ number - *'0&%* "-$%*+',' ()6,6="$%,:-6% B%,6% <"#,6)

¥ date - 1'$' 1,. A*())"*6+9"

¥ origin - 6)6*-'. 1'$' (-%6/.0'$%,:-28 )'*'&%$*)

K0I+4&0% 1'*'/%)*0:

¥ >'$' -'<',' +*%&%--6A6 "-$%*+',' (/'9%$')

¥ U") 1'--23 #66$+%$#$+(%$ +361-68 1'$%

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 +*%&%--23 *.16+ # A*())"*6+968

¥ F6#$*6%-"% 6$<%$6+ # -%#$'-1'*$-2&" )%*"61'&"

¥ !601'-"% A"#$6A*'&& )6 +*%&%-"

¥ RA*%A'B". 1'--23 + )6,:06+'$%,:#9"% )%*"612

.*$/%*0 2'1*+(+3:

-- 1. M/+66&/)$0" 6) 2 %'*',&
DECLARE @date DATETIME2 = '2025-04-03 14:21:11';
SELECT DATE_BUCKET(WEEK, 2, @date);
-- R'#+,;5"5: '2025-03-31 00:00:00' (%"1",) 2-%'*',;%)@) &%5'/$",")

DATEADD

E(-9B". 16/'+,.%$ (9'0'--28 "-$%*+', +*%&%-" 9 1'$% " +60+*'7'%$ -6+(;
1'$(.

!(&+3&0% 3+2/+F&+()$:

¥ >6/'+,.%$ "-$%*+',2 +*%&%-" (A612, &%#.B2, 1-", <'#2 " $.1.) 9 1'$%

¥ F611%*="+'%$ 6$*"B'$%,:-2% 0-'<%-". 1,. +2<"$'-". "-$%*+',6+

¥ D'/6$'%$ # *'0,"<-2&" $")'&" 1'$ (DATE, DATETIME, DATETIME2,
SMALLDATETIME)

¥ !63*'-.%$ $6<-6#$: +361-68 1'$2

KI+4&0% 1'*'/%)*0:

¥ datepart - $") "-$%*+',' (YEAR, QUARTER, MONTH, DAY, WEEK, HOUR, MINUTE

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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" $.1.)

¥ number - 96,"<%#$+6 16/'+,.%&23 "-$%*+',6+ (B%,6% <"#,6, &6=%$ /2$:
6$*"B'$%,:-2&)

¥ date - "#361-'. 1'$'

K0I+4&0% 1'*'/%)*0:

¥ 56+'. 1'$' # 16/'+,%--2& "-$%*+',6&

¥ U") 1'--23 #66$+%$#$+(%$ +361-68 1'$%

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ D'#<%$ 1'$ 696-<'-". #*696+

¥ M%-%*'B". +*%&%--23 *.16+

¥ J)*%1%,%-"% 1'$ + )*6C,6& "," /(1(7%&

¥ Q6**%9$"*6+9' +*%&%--23 &%$69

.*$/%*0 2'1*+(+3:

-- 1. A)="$,'%&' 1 ('4-2" 0 *"5'
SELECT DATEADD(month, 1, '2024-04-08 14:21:31');
-- R'#+,;5"5: '2024-05-08 14:21:31'

-- 2. L71&5"%&' 10 *%'9
SELECT DATEADD(day, -10, '2024-04-08');
-- R'#+,;5"5: '2024-03-29'

-- 3. A)="$,'%&' 3 1"4)$
SELECT DATEADD(hour, 3, '2024-04-08 14:21:31');
-- R'#+,;5"5: '2024-04-08 17:21:31'

DATEDIFF

E(-9B". +60+*'7'%$ *'0-"B( &%=1( 1+(&. 1'$'&" + (9'0'--23 %1"-"B'3
+*%&%-".

!(&+3&0% 3+2/+F&+()$:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ 42<"#,.%$ *'0-"B( &%=1( 1+(&. 1'$'&"

¥ F611%*="+'%$ *'0,"<-2% %1"-"B2 "0&%*%-". (A612, &%#.B2, 1-", &"-($2 "
$.1.)

¥ 460+*'7'%$ B%,6% <"#,6 (96,"<%#$+6 )6,-23 "-$%*+',6+)

¥ SA-6*"*(%$ /6,%% &%,9"% %1"-"B2 +*%&%-" )*" *'#<%$%

KI+4&0% 1'*'/%)*0:

¥ datepart - %1"-"B' "0&%*%-". *'0-"B2 (YEAR, QUARTER, MONTH, DAY, HOUR,
MINUTE, SECOND " 1*.)

¥ startdate - -'<',:-'. 1'$'

¥ enddate - 96-%<-'. 1'$'

K0I+4&0% 1'*'/%)*0:

¥ ]%,6% <"#,6 *'0-"B2 + (9'0'--23 %1"-"B'3

¥ 4#%A1' -%6$*"B'$%,:-6% 0-'<%-"% (%#," enddate > startdate)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ D'#<%$ +60*'#$' "," #$'='

¥ J)*%1%,%-"% 1,"$%,:-6#$" )*6B%##6+

¥ R-',"0 +*%&%--23 "-$%*+',6+ &%=1( #6/2$".&"

¥ F*6+%*9' "#$%<%-". #*696+

.*$/%*0 2'1*+(+3:

-- 1. R"#%&2" $ @)*"8 (41&5"'5 5),;0) 6),%7' @)*7)
SELECT DATEDIFF(year, '2005-04-12', '2006-04-12');
-- R'#+,;5"5: 1

-- 2. R"#%&2" $ ('4-2"8 (':*+ *"5"(&
SELECT DATEDIFF(month, '2023-01-15', '2023-03-15');
-- R'#+,;5"5: 2

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 3. O)1%"- /"#%&2" $ (&%+5"8
SELECT DATEDIFF(minute, '2023-01-01 08:00:00', '2023-01-01 10:30:00');
-- R'#+,;5"5: 150

DATEDIFF_BIG

E(-9B". +60+*'7'%$ *'0-"B( &%=1( 1+(&. 1'$'&" + (9'0'--23 %1"-"B'3
+*%&%-", )611%*="+'. /6,:C"% 0-'<%-". "-$%*+',6+ (bigint).

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ *'0-"B( &%=1( 1+(&. 1'$'&" # +60&6=-6#$:; +60+*'$' 6<%-:
/6,:C"3 0-'<%-"8

¥ F611%*="+'%$ $% =% %1"-"B2 "0&%*%-"., <$6 " DATEDIFF

¥ 460+*'7'%$ 0-'<%-"% $")' bigint (6$ -9,223,372,036,854,775,808 16
9,223,372,036,854,775,807)

¥ J#6/%--6 )6,%0-' 1,. /6,:C"3 +*%&%--23 "-$%*+',6+ "," &%,9"3 %1"-"B
"0&%*%-".

KI+4&0% 1'*'/%)*0:

¥ datepart - %1"-"B' "0&%*%-". *'0-"B2 (YEAR, QUARTER, MONTH, DAY, HOUR,
MINUTE, SECOND " 1*.)

¥ startdate - -'<',:-'. 1'$'

¥ enddate - 96-%<-'. 1'$'

K0I+4&0% 1'*'/%)*0:

¥ D'0-"B' + (9'0'--23 %1"-"B'3 9'9 bigint

¥ N6=%$ /2$: 6$*"B'$%,:-68, %#," enddate < startdate

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ D'#<%$ 6<%-: /6,:C"3 +*%&%--23 "-$%*+',6+

¥ U6<-2% +2<"#,%-". + &",,"#%9(-1'3 "," &"9*6#%9(-1'3

¥ !"#$%&2, A1% +60&6=-2 6A*6&-2% +*%&%--2% 1"')'06-2

¥ P'&%-.%$ DATEDIFF )*" *"#9% )%*%)6,-%-". int

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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.*$/%*0 2'1*+(+3:

-- 1. R"#%&2" $ @)*"8 (0"0 & DATEDIFF, %) $)#$/"<"'5 bigint)
SELECT DATEDIFF_BIG(year, '2005-04-12', '2006-04-12');
-- R'#+,;5"5: 1

-- 2. J1'%; =),;P"- /"#%&2" $ 4'0+%*"8
SELECT DATEDIFF_BIG(second, '1900-01-01', '2100-01-01');
-- R'#+,;5"5: 6311433600 (DATEDIFF $7#$", =7 6'/'6),%'%&')

-- 3. O)1%"- /"#%&2" $ (&,,&4'0+%*"8
SELECT DATEDIFF_BIG(millisecond, '2023-01-01 00:00:00.000', '2023-01-02
00:00:00.000');
-- R'#+,;5"5: 86400000

DATEFROMPARTS

E(-9B". #601'%$ 0-'<%-"% 1'$2 "0 6$1%,:-23 <"#,6+23 96&)6-%-$6+ (A61,
&%#.B, 1%-:).

!(&+3&0% 3+2/+F&+()$:

¥ E6*&"*(%$ 0-'<%-"% 1'$2 "0 (9'0'--23 <'#$%8

¥ 460+*'7'%$ *%0(,:$'$ $")' date

¥ F*6+%*.%$ +',"1-6#$: #6#$'+-68 1'$2

¥ F611%*="+'%$ #$'-1'*$-28 1"')'06- 1'$ SQL Server (0001-01-01 <%*%0 9999-
12-31)

KI+4&0% 1'*'/%)*0:

¥ year - B%,6<"#,%--6% 0-'<%-"% A61' (1-9999)

¥ month - B%,6<"#,%--6% 0-'<%-"% &%#.B' (1-12)

¥ day - B%,6<"#,%--6% 0-'<%-"% 1-. (1-31, + 0'+"#"&6#$" 6$ &%#.B')

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% 1'$2 $")' date

¥ NULL %#," +361-2% )'*'&%$*2 ?6*&"*(;$ -%16)(#$"&(; 1'$(

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !/6*9' 1'$2 "0 6$1%,:-23 )6,%8 /'02 1'--23

¥ F*%6/*'06+'-"% <"#,6+23 0-'<%-"8 + 1'$2

¥ !601'-"% 1"-'&"<%#9"3 1'$ + 0')*6#'3

¥ 4',"1'B". +60&6=-23 1'$

.*$/%*0 2'1*+(+3:

-- 1. .)#*"%&' 45"%*"/5%)9 *"57
SELECT DATEFROMPARTS(2010, 12, 31);
-- R'#+,;5"5: '2010-12-31'

-- 2. ?)6750" 4)#*"%&- %'*)6+45&()9 *"57
SELECT DATEFROMPARTS(2010, 2, 30);
-- R'#+,;5"5: JP&=0"

-- 3. C46),;#)$"%&' 4 6'/'('%%7(&
DECLARE @y int = 2023, @m int = 5, @d int = 15;
SELECT DATEFROMPARTS(@y, @m, @d);
-- R'#+,;5"5: '2023-05-15'

DATETIME2FROMPARTS

E(-9B". #601'%$ 0-'<%-"% datetime2 "0 6$1%,:-23 <"#,6+23 96&)6-%-$6+ 1'$2
" +*%&%-".

!(&+3&0% 3+2/+F&+()$:

¥ E6*&"*(%$ 0-'<%-"% datetime2 "0 (9'0'--23 <'#$%8 1'$2 " +*%&%-"

¥ F60+6,.%$ 0'1'$: $6<-6#$: + 16,.3 #%9(-12

¥ F*6+%*.%$ +',"1-6#$: #6#$'+-68 1'$2/+*%&%-"

¥ F611%*="+'%$ )6,-28 1"')'06- datetime2 (0001-01-01 <%*%0 9999-12-31)

KI+4&0% 1'*'/%)*0:

¥ year - A61 (1-9999)

¥ month - &%#.B (1-12)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ day - 1%-: (1-31)

¥ hour - <'#2 (0-23)

¥ minute - &"-($2 (0-59)

¥ second - #%9(-12 (0-59)

¥ fractions - 16," #%9(-12 (0-99999)

¥ precision - $6<-6#$: (0-5, 6)*%1%,.%$ 0-'<'7"% B"?*2 + fractions)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% $")' datetime2 # (9'0'--68 $6<-6#$:;

¥ NULL %#," +361-2% )'*'&%$*2 ?6*&"*(;$ -%16)(#$"&(; 1'$(/+*%&.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !/6*9' $6<-23 +*%&%--23 &%$69 "0 6$1%,:-23 96&)6-%-$6+

¥ S&)6*$ 1'--23 "0 #"#$%& # *'01%,:-2& 3*'-%-"%& 1'$2/+*%&%-"

¥ M%-%*'B". $%#$6+23 1'--23 # 96-$*6,"*(%&68 $6<-6#$:;

¥ Q6-+%*$'B". &%=1( *'0,"<-2&" ?6*&'$'&" 1'$2/+*%&%-"

.*$/%*0 2'1*+(+3:

-- 1. .)#*"%&' 45"%*"/5%)9 *"57/$/'('%&
SELECT DATETIME2FROMPARTS(2010, 12, 31, 23, 59, 59, 0, 0);
-- R'#+,;5"5: '2010-12-31 23:59:59'

-- 2. .)#*"%&' 4 (&,,&4'0+%*%)9 5)1%)45;>
SELECT DATETIME2FROMPARTS(2023, 5, 15, 14, 30, 25, 500, 3);
-- R'#+,;5"5: '2023-05-15 14:30:25.500'

-- 3. H"04&(",;%"- 5)1%)45; (7 #%"0)$)
SELECT DATETIME2FROMPARTS(2020, 1, 1, 0, 0, 0, 1234567, 7);
-- R'#+,;5"5: '2020-01-01 00:00:00.1234567'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 4. C46),;#)$"%&' 4 6'/'('%%7(&
DECLARE @y int = 2023, @ms int = 500;
SELECT DATETIME2FROMPARTS(@y, 1, 1, 0, 0, 0, @ms, 3);
-- R'#+,;5"5: '2023-01-01 00:00:00.500'

DATETIMEFROMPARTS

E(-9B". #601'%$ 0-'<%-"% datetime "0 6$1%,:-23 <"#,6+23 96&)6-%-$6+ 1'$2
" +*%&%-".

!(&+3&0% 3+2/+F&+()$:

¥ E6*&"*(%$ 0-'<%-"% datetime "0 (9'0'--23 <'#$%8 1'$2 " +*%&%-"

¥ F611%*="+'%$ 1"')'06- # 1753-01-01 )6 9999-12-31

¥ F*6+%*.%$ +',"1-6#$: #6#$'+-68 1'$2/+*%&%-"

¥ U6<-6#$: 16 3.33 &",,"#%9(-1

KI+4&0% 1'*'/%)*0:

¥ year - A61 (1753-9999)

¥ month - &%#.B (1-12)

¥ day - 1%-: (1-31)

¥ hour - <'#2 (0-23)

¥ minute - &"-($2 (0-59)

¥ second - #%9(-12 (0-59)

¥ millisecond - &",,"#%9(-12 (0-999)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% $")' datetime

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !/6*9' 1'$2/+*%&%-" "0 6$1%,:-23 )6,%8

¥ Q6-+%*$'B". "0 1*(A"3 ?6*&'$6+ 1'$2

¥ M%-%*'B". $%#$6+23 1'--23

¥ !601'-"% +*%&%--23 &%$69 # $6<-6#$:; 16 &",,"#%9(-1

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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.*$/%*0 2'1*+(+3:

-- 1. .)#*"%&' 45"%*"/5%)9 *"57/$/'('%&
SELECT DATETIMEFROMPARTS(2010, 12, 31, 23, 59, 59, 0);
-- R'#+,;5"5: '2010-12-31 23:59:59.000'

-- 2. .)#*"%&' 4 (&,,&4'0+%*"(&
SELECT DATETIMEFROMPARTS(2023, 5, 15, 14, 30, 25, 500);
-- R'#+,;5"5: '2023-05-15 14:30:25.500'

DATETIMEOFFSETFROMPARTS

E(-9B". #601'%$ 0-'<%-"% datetimeoffset "0 6$1%,:-23 <"#,6+23 96&)6-%-$6+
1'$2, +*%&%-" " #&%7%-". <'#6+6A6 )6.#'.

!(&+3&0% 3+2/+F&+()$:

¥ E6*&"*(%$ 0-'<%-"% datetimeoffset # (<%$6& <'#6+6A6 )6.#'

¥ F611%*="+'%$ +2#69(; $6<-6#$: (16 100 -'-6#%9(-1)

¥ F*6+%*.%$ +',"1-6#$: +#%3 96&)6-%-$6+ 1'$2 " +*%&%-"

¥ F60+6,.%$ 0'1'$: $6<-6#$: 1*6/-68 <'#$" #%9(-12

KI+4&0% 1'*'/%)*0:

¥ year - A61 (1-9999)

¥ month - &%#.B (1-12)

¥ day - 1%-: (1-31)

¥ hour - <'#2 (0-23)

¥ minute - &"-($2 (0-59)

¥ second - #%9(-12 (0-59)

¥ fractions - 16," #%9(-12 (0-9999999)

¥ hour_offset - #&%7%-"% <'#6+6A6 )6.#' + <'#'3 (-14 16 +14)

¥ minute_offset - #&%7%-"% <'#6+6A6 )6.#' + &"-($'3 (0-59)

¥ precision - $6<-6#$: (0-7)

K0I+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ P-'<%-"% $")' datetimeoffset

¥ NULL %#," +361-2% )'*'&%$*2 -%16)(#$"&2

.*$/%*0 2'1*+(+3:

-- 1. .)#*"%&' *"57 4 1"4)$7( 6)-4)( UTC+3
SELECT DATETIMEOFFSETFROMPARTS(2023, 5, 15, 14, 30, 0, 0, 3, 0, 0);
-- R'#+,;5"5: '2023-05-15 14:30:00 +03:00'

-- 2. L74)0"- 5)1%)45; 4 UTC-5
SELECT DATETIMEOFFSETFROMPARTS(2023, 1, 1, 0, 0, 0, 1234567, -5, 0, 7);
-- R'#+,;5"5: '2023-01-01 00:00:00.1234567 -05:00'

-- 3. R"#%7' 1"4)$7' 6)-4"
SELECT
Ê   DATETIMEOFFSETFROMPARTS(2023,1,1,0,0,0,0,0,0,0) AS UTC,
Ê   DATETIMEOFFSETFROMPARTS(2023,1,1,0,0,0,0,3,0,0) AS Moscow;

DATETRUNC

E(-9B". 6/*%0'%$ ((#%9'%$) 0-'<%-"% 1'$2-+*%&%-" 16 (9'0'--68 $6<-6#$".

!(&+3&0% 3+2/+F&+()$:

¥ H#%9'%$ 1'$(-+*%&. 16 0'1'--6A6 (*6+-. $6<-6#$"

¥ F611%*="+'%$ *'0,"<-2% %1"-"B2 +*%&%-" (A61, 9+'*$',, &%#.B, 1%-: " $.1.)

¥ !63*'-.%$ $") 1'--23 "#361-6A6 0-'<%-".

¥ D'/6$'%$ # $")'&" date, datetime, datetime2, datetimeoffset

KI+4&0% 1'*'/%)*0:

¥ datepart - %1"-"B' (#%<%-". (YEAR, QUARTER, MONTH, DAY, HOUR, MINUTE,
SECOND)

¥ date - "#361-6% 0-'<%-"% 1'$2-+*%&%-"

K0I+4&0% 1'*'/%)*0:

¥ H#%<%--6% 0-'<%-"% 1'$2-+*%&%-" $6A6 =% $")', <$6 " +361-6%

¥ 4*%&. (#$'-'+,"+'%$#. + 00:00:00 1,. #66$+%$#$+(;7"3 (*6+-%8 (#%<%-".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ RA*%A'B". 1'--23 )6 )%*"61'&

¥ !*'+-%-"% 1'$ /%0 (<%$' +*%&%-"

¥ F6#$*6%-"% 6$<%$6+ # A*())"*6+968 )6 +*%&%--2& )%*"61'&

¥ J9*(A,%-"% +*%&%--23 &%$69

.*$/%*0 2'1*+(+3:

-- 1. K4'1'%&' *) *%- ()=%+,'%&' $/'('%&)
DECLARE @d datetime2 = '1998-04-12 02:03:04.1234567';
SELECT DATETRUNC(day, @d);
-- R'#+,;5"5: '1998-04-12 00:00:00.0000000'

-- 2. K4'1'%&' *) ('4-2"
DECLARE @dt datetime = '2023-07-15 14:30:45';
SELECT DATETRUNC(month, @dt);
-- R'#+,;5"5: '2023-07-01 00:00:00.000'

-- 3. K4'1'%&' *) 1"4"
DECLARE @dto datetimeoffset = '2025-01-31 23:59:59.9999999 +03:00';
SELECT DATETRUNC(hour, @dto);
-- R'#+,;5"5: '2025-02-01 00:00:00.0000000 +03:00'

-- 4. K4'1'%&' *) @)*"
DECLARE @date date = '1999-12-31';
SELECT DATETRUNC(year, @date);
-- R'#+,;5"5: '1999-01-01'

DAY

E(-9B". +60+*'7'%$ 1%-: &%#.B' "0 (9'0'--68 1'$2.

!(&+3&0% 3+2/+F&+()$:

¥ S0+,%9'%$ <"#,6 1-. &%#.B' "0 0-'<%-". 1'$2

¥ D'/6$'%$ #6 +#%&" $")'&" 1'$2-+*%&%-" (date, datetime, datetime2 " 1*.)

¥ 4#%A1' +60+*'7'%$ B%,6% <"#,6 6$ 1 16 31

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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KI+4&0% 1'*'/%)*0:

¥ date - 0-'<%-"% 1'$2, "0 96$6*6A6 "0+,%9'%$#. 1%-:

K0I+4&0% 1'*'/%)*0:

¥ ]%,6% <"#,6, )*%1#$'+,.;7%% 1%-: &%#.B' (1-31)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ S0+,%<%-"% 1-. 1,. '-',"0' " 6$<%$-6#$"

¥ E",:$*'B". )6 6)*%1%,%--2& 1-.& &%#.B'

¥ S#)6,:06+'-"% + 96&/"-'B"" # 1*(A"&" ?(-9B".&" 1'$2

¥ M*())"*6+9' 1'--23 )6 1-.& &%#.B'

.*$/%*0 2'1*+(+3:

-- 1. C#$,'1'%&' *%- &# 6),%)9 *"57-$/'('%&
DECLARE @date1 datetime2 = '2015-04-04 01:01:01.1234567';
SELECT DAY(@date1);
-- R'#+,;5"5: 4

-- 2. C#$,'1'%&' *%- &# #%"1'%&- 5&6" date
DECLARE @date2 date = '2023-12-31';
SELECT DAY(@date2);
-- R'#+,;5"5: 31

-- 3. C46),;#)$"%&' 4 ,&5'/",)( *"57
SELECT DAY('1999-01-15');
-- R'#+,;5"5: 15

-- 4. C#$,'1'%&' *%- &# datetimeoffset
DECLARE @date3 datetimeoffset = '2025-07-01 00:00:00 +03:00';
SELECT DAY(@date3);
-- R'#+,;5"5: 1

EOMONTH

E(-9B". +60+*'7'%$ )6#,%1-"8 1%-: &%#.B' 1,. (9'0'--68 1'$2.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ 1'$( )6#,%1-%A6 1-. &%#.B'

¥ F611%*="+'%$ 6)B"6-',:-28 )'*'&%$* #&%7%-". &%#.B%+

¥ D'/6$'%$ # $")'&" date, datetime, datetime2, datetimeoffset

¥ 460+*'7'%$ *%0(,:$'$ $6A6 =% $")', <$6 " +361-'. 1'$'

KI+4&0% 1'*'/%)*0:

¥ start_date - "#361-'. 1'$'

¥ month_to_add - -%6/.0'$%,:-6% B%,6% <"#,6 &%#.B%+ 1,. 16/'+,%-". (&6=%$
/2$: 6$*"B'$%,:-2&)

K0I+4&0% 1'*'/%)*0:

¥ >'$' )6#,%1-%A6 1-. &%#.B'

¥ NULL %#," +361-'. 1'$' NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ D'#<%$ 696-<'-". $%9(7%A6 &%#.B'

¥ J)*%1%,%-"% 96,"<%#$+' 1-%8 + &%#.B%

¥ M%-%*'B". 6$<%$6+ )6 &%#.B'&

¥ F*6+%*9' +',"1-6#$" 1'$

.*$/%*0 2'1*+(+3:

-- 1. ?)4,'*%&9 *'%; 5'0+<'@) ('4-2"
DECLARE @date DATETIME = '2005-04-12';
SELECT EOMONTH(@date);
-- R'#+,;5"5: '2005-04-30 00:00:00.000'

-- 2. ?)4,'*%&9 *'%; 4,'*+><'@) ('4-2"
DECLARE @date2 date = '2023-01-15';
SELECT EOMONTH(@date2, 1);
-- R'#+,;5"5: '2023-02-28'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 3. ?)4,'*%&9 *'%; 6/'*7*+<'@) ('4-2"
DECLARE @date3 datetime2 = '1999-03-10';
SELECT EOMONTH(@date3, -1);
-- R'#+,;5"5: '1999-02-28 00:00:00.0000000'

-- 4. A,- $&4)0)4%)@) @)*"
DECLARE @date4 date = '2024-02-01';
SELECT EOMONTH(@date4);
-- R'#+,;5"5: '2024-02-29'

GETDATE

E(-9B". +60+*'7'%$ $%9(7(; 1'$( " +*%&. #"#$%&2.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ $%9(7(; 1'$( " +*%&. #%*+%*' I>

¥ U6<-6#$: 16 3.33 &",,"#%9(-1

¥ U") +60+*'7'%&6A6 0-'<%-". - datetime

¥ 5% $*%/(%$ '*A(&%-$6+

KI+4&0% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+

K0I+4&0% 1'*'/%)*0:

¥ U%9(7'. 1'$' " +*%&. + ?6*&'$% datetime ('YYYY-MM-DD hh:mm:ss.nnn')

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E"9#'B". +*%&%-" #601'-"./"0&%-%-". 0')"#%8

¥ @6A"*6+'-"% #6/2$"8

¥ !*'+-%-"% # 1*(A"&" 1'$'&"

¥ S#)6,:06+'-"% + (#,6+".3 ?",:$*'B""

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 1. ?),+1'%&' 5'0+<'9 *"57 & $/'('%&
DECLARE @current_datetime datetime = GETDATE();
SELECT @current_datetime AS CurrentDateTime;
-- R'#+,;5"5: '2023-11-20 14:35:22.123'

SELECT GETUTCDATE()

GETUTCDATE

E(-9B". +60+*'7'%$ $%9(7(; 1'$( " +*%&. + ?6*&'$% UTC (+#%&"*-6%
966*1"-"*6+'--6% +*%&.).

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ $%9(7(; 1'$( " +*%&. )6 M*"-+"<( (UTC)

¥ U6<-6#$: 16 3.33 &",,"#%9(-1

¥ U") +60+*'7'%&6A6 0-'<%-". - datetime

¥ 5% $*%/(%$ '*A(&%-$6+

¥ 5% 0'+"#"$ 6$ <'#6+6A6 )6.#' #%*+%*'

KI+4&0% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+

K0I+4&0% 1'*'/%)*0:

¥ U%9(7'. 1'$' " +*%&. UTC + ?6*&'$% datetime ('YYYY-MM-DD hh:mm:ss.nnn')

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ @6A"*6+'-"% #6/2$"8 + %1"-6& +*%&%--6& #$'-1'*$%

¥ !"-3*6-"0'B". 1'--23 &%=1( #%*+%*'&" + *'0-23 <'#6+23 )6.#'3

¥ !*'+-%-"% +*%&%--23 &%$69 "0 *'0-23 "#$6<-"96+

¥ N%=1(-'*61-2% #"#$%&2 # )6,:06+'$%,.&" + *'0-23 <'#6+23 )6.#'3

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 1. ?),+1'%&' 5'0+<'9 *"57 & $/'('%& UTC
DECLARE @utc_now datetime = GETUTCDATE();
SELECT @utc_now AS UTCDateTime;
-- R'#+,;5"5: '2023-11-20 11:40:15.123' (6/&('/)

-- 2. ./"$%'%&' 4 ,)0",;%7( $/'('%'( 4'/$'/"
SELECT
Ê   GETDATE() AS LocalTime,
Ê   GETUTCDATE() AS UTCTime,
Ê   DATEDIFF(hour, GETUTCDATE(), GETDATE()) AS TimeZoneDifference;

ISDATE

E(-9B". )*6+%*.%$, .+,.%$#. ," +361-6% +2*'=%-"% 16)(#$"&68 1'$68.

!(&+3&0% 3+2/+F&+()$:

¥ F*6+%*.%$ +',"1-6#$: #$*696+6A6 )*%1#$'+,%-". 1'$2

¥ 460+*'7'%$ 1 (true) 1,. 16)(#$"&23 1'$, 0 (false) - 1,. -%16)(#$"&23

¥ D'#)60-'%$ *'0,"<-2% ?6*&'$2 1'$, )611%*="+'%&2% SQL Server

KI+4&0% 1'*'/%)*0:

¥ expression - #$*696+6% +2*'=%-"% 1,. )*6+%*9"

K0I+4&0% 1'*'/%)*0:

¥ 1 - %#," +2*'=%-"% .+,.%$#. 16)(#$"&68 1'$68

¥ 0 - %#," +2*'=%-"% -% .+,.%$#. 16)(#$"&68 1'$68

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 4',"1'B". )6,:06+'$%,:#96A6 ++61'

¥ J/*'/6$9' 1'--23 )%*%1 96-+%*$'B"%8 + $") 1'$2

¥ E",:$*'B". -%96**%9$-23 0')"#%8

¥ F*6+%*9' ?6*&'$6+ 1'$ + $%9#$6+23 )6,.3

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 1. ?/)$'/0" 0)//'05%)9 *"57
DECLARE @valid_date varchar(20) = '2023-10-10';
SELECT ISDATE(@valid_date) AS IsValidDate;
-- R'#+,;5"5: 1

-- 2. ?/)$'/0" %'0)//'05%)9 *"57
DECLARE @invalid_date varchar(20) = 'InvalidDate';
SELECT ISDATE(@invalid_date) AS IsValidDate;
-- R'#+,;5"5: 0

-- 3. ?/)$'/0" /"#%78 Q)/("5)$ *"5
SELECT
Ê   ISDATE('20231010') AS ISOFormat,        -- 1
Ê   ISDATE('10/10/2023') AS USFormat,       -- 1
Ê   ISDATE('10.10.2023') AS EuropeanFormat, -- 1
Ê   ISDATE('2023-13-01') AS InvalidMonth;   -- 0

-- 4. ?/)$'/0" NULL #%"1'%&-
DECLARE @null_date varchar(20) = NULL;
SELECT ISDATE(@null_date) AS IsValidDate;
-- R'#+,;5"5: NULL

MONTH  E(-9B". +60+*'7'%$ -6&%* &%#.B' "0 (9'0'--68 1'$2.

!(&+3&0% 3+2/+F&+()$:

¥ S0+,%9'%$ -6&%* &%#.B' (1-12) "0 0-'<%-". 1'$2

¥ D'/6$'%$ #6 +#%&" $")'&" 1'$2-+*%&%-" (date, datetime, datetime2 " 1*.)

¥ 4#%A1' +60+*'7'%$ B%,6% <"#,6 6$ 1 16 12

KI+4&0% 1'*'/%)*0:

¥ date - 0-'<%-"% 1'$2, "0 96$6*6A6 "0+,%9'%$#. &%#.B

K0I+4&0% 1'*'/%)*0:

¥ ]%,6% <"#,6, )*%1#$'+,.;7%% &%#.B A61' (1-12)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ R-',"0 1'--23 )6 &%#.B'&

¥ M*())"*6+9' " 'A*%A'B". )6 &%#.B'&

¥ E",:$*'B". 0')"#%8 )6 6)*%1%,%--6&( &%#.B(

¥ S#)6,:06+'-"% + 96&/"-'B"" # 1*(A"&" ?(-9B".&" 1'$2

.*$/%*0 2'1*+(+3:

-- 1. C#$,'1'%&' ('4-2" &# 6),%)9 *"57-$/'('%&
DECLARE @date1 datetime2 = '2015-04-30 01:01:01.1234567';
SELECT MONTH(@date1);
-- R'#+,;5"5: 4

-- 2. C#$,'1'%&' ('4-2" &# #%"1'%&- 5&6" date
DECLARE @date2 date = '2023-12-31';
SELECT MONTH(@date2);
-- R'#+,;5"5: 12

-- 3. C46),;#)$"%&' 4 ,&5'/",)( *"57
SELECT MONTH('1999-01-15');
-- R'#+,;5"5: 1

-- 4. C#$,'1'%&' ('4-2" &# datetimeoffset
DECLARE @date3 datetimeoffset = '2025-07-01 00:00:00 +03:00';
SELECT MONTH(@date3);
-- R'#+,;5"5: 7

SYSDATETIME

E(-9B". +60+*'7'%$ $%9(7(; 1'$( " +*%&. #"#$%&2 # +2#6968 $6<-6#$:;.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ $%9(7(; 1'$( " +*%&. #%*+%*' I>

¥ 460+*'7'%$ 0-'<%-"% $")' datetime2

¥ 5% $*%/(%$ '*A(&%-$6+

KI+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ 5%$ )'*'&%$*6+

K0I+4&0% 1'*'/%)*0:

¥ U%9(7'. 1'$' " +*%&. + ?6*&'$% datetime2(7) ('YYYY-MM-DD hh:mm:ss.nnn')

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ U6<-6% "0&%*%-"% +*%&%-" +2)6,-%-". 6)%*'B"8

¥ E"9#'B". +*%&%--23 &%$69 # +2#6968 $6<-6#$:;

¥ !*'+-%-"% +*%&%--23 "-$%*+',6+

¥ S#)6,:06+'-"% + #"#$%&'3 # 9*"$"<-2&" +*%&%--2&" $*%/6+'-".&"

.*$/%*0 2'1*+(+3:

-- 1. ?),+1'%&' 5'0+<'9 *"57 & $/'('%&
DECLARE @current_datetime datetime2(7) = SYSDATETIME();
SELECT @current_datetime AS CurrentDateTime;
-- R'#+,;5"5: '2023-11-20 15:42:18.1234567' (6/&('/)

-- 2. C#('/'%&' $/'('%& $76),%'%&-
DECLARE @start_time datetime2(7) = SYSDATETIME();
-- L76),%'%&' )6'/"2&9
DECLARE @execution_time int = DATEDIFF(millisecond, @start_time, SYSDATETIME());

-- 3. ./"$%'%&' 4 GETDATE()
SELECT
Ê   SYSDATETIME() AS HighPrecisionTime,
Ê   GETDATE() AS StandardTime;

SYSDATETIMEOFFSET

E(-9B". +60+*'7'%$ $%9(7(; 1'$( " +*%&. #"#$%&2 # (<%$6& <'#6+6A6 )6.#'.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ $%9(7(; 1'$(, +*%&. " #&%7%-"% <'#6+6A6 )6.#' #%*+%*'

¥ U6<-6#$: 16 100 -'-6#%9(-1

¥ 460+*'7'%$ 0-'<%-"% $")' datetimeoffset(6)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ 5% $*%/(%$ '*A(&%-$6+

KI+4&0% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+

K0I+4&0% 1'*'/%)*0:

¥ U%9(7'. 1'$', +*%&. " #&%7%-"% <'#6+6A6 )6.#' + ?6*&'$% datetimeoffset
('YYYY-MM-DD hh:mm:ss.nnnnnnn ±hh:mm')

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ @6A"*6+'-"% #6/2$"8 # (<%$6& <'#6+6A6 )6.#'

¥ !"-3*6-"0'B". 1'--23 &%=1( #%*+%*'&" + *'0-23 ,69'B".3

¥ F*",6=%-"., *'/6$';7"% # &%=1(-'*61-2&" +*%&%--2&" 06-'&"

¥ U6<-2% +*%&%--2% "0&%*%-". # )*"+.0968 9 <'#6+6&( )6.#(

.*$/%*0 2'1*+(+3:

-- 1. ?),+1'%&' 5'0+<'9 *"57, $/'('%& & 1"4)$)@) 6)-4"
DECLARE @current_datetimeoffset datetimeoffset(7) = SYSDATETIMEOFFSET();
SELECT @current_datetimeoffset AS CurrentDateTimeOffset;
-- R'#+,;5"5: '2023-11-20 15:45:22.1234567 +03:00' (6/&('/)

-- 2. ./"$%'%&' 4 UTC $/'('%'(
SELECT
Ê   SYSDATETIMEOFFSET() AS LocalTimeWithOffset,
Ê   SYSUTCDATETIME() AS UTCTime;

SYSUTCDATETIME

E(-9B". +60+*'7'%$ $%9(7(; 1'$( " +*%&. #"#$%&2 + ?6*&'$% UTC (+#%&"*-6%
966*1"-"*6+'--6% +*%&.) # +2#6968 $6<-6#$:;.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ $%9(7(; 1'$( " +*%&. )6 M*"-+"<( (UTC)

¥ U6<-6#$: 16 100 -'-6#%9(-1

¥ 460+*'7'%$ 0-'<%-"% $")' datetime2(7)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ 5% 0'+"#"$ 6$ <'#6+6A6 )6.#' #%*+%*'

¥ 5% $*%/(%$ '*A(&%-$6+

KI+4&0% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+

K0I+4&0% 1'*'/%)*0:

¥ U%9(7'. 1'$' " +*%&. UTC + ?6*&'$% datetime2(7) ('YYYY-MM-DD
hh:mm:ss.nnnnnnn')

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ N%=1(-'*61-2% #"#$%&2 # %1"-2& +*%&%--2& #$'-1'*$6&

¥ U6<-2% +*%&%--2% "0&%*%-". + UTC

¥ !"-3*6-"0'B". 1'--23 &%=1( #%*+%*'&"

¥ R(1"$6*#9"% 0')"#" # +*%&%--2&" &%$9'&" UTC

.*$/%*0 2'1*+(+3:

-- 1. ?),+1'%&' 5'0+<'9 *"57 & $/'('%& UTC
DECLARE @utc_now datetime2(7) = SYSUTCDATETIME();
SELECT @utc_now AS UTCDateTime;
-- R'#+,;5"5: '2023-11-20 12:48:15.1234567' (6/&('/)

-- 2. ./"$%'%&' 4 ,)0",;%7( $/'('%'( 4'/$'/"
SELECT
Ê   SYSUTCDATETIME() AS UTCTime,
Ê   SYSDATETIME() AS LocalTime,
Ê   DATEDIFF(minute, SYSUTCDATETIME(), SYSDATETIME()) AS TimeZoneDiff;

TIMEFROMPARTS

E(-9B". #601'%$ 0-'<%-"% +*%&%-" "0 6$1%,:-23 <"#,6+23 96&)6-%-$6+.

!(&+3&0% 3+2/+F&+()$:

¥ E6*&"*(%$ 0-'<%-"% +*%&%-" "0 (9'0'--23 <'#$%8

¥ F60+6,.%$ 0'1'$: $6<-6#$: + 16,.3 #%9(-12

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ F*6+%*.%$ +',"1-6#$: #6#$'+-6A6 +*%&%-"

KI+4&0% 1'*'/%)*0:

¥ hour - <'#2 (0-23)

¥ minute - &"-($2 (0-59)

¥ second - #%9(-12 (0-59)

¥ fractions - 16," #%9(-12 (0-9999999)

¥ precision - $6<-6#$: (0-7, 6)*%1%,.%$ 0-'<'7"% B"?*2 + fractions)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% $")' time # (9'0'--68 $6<-6#$:;

¥ NULL %#," +361-2% )'*'&%$*2 -%16)(#$"&2

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !/6*9' +*%&%-" "0 6$1%,:-23 )6,%8 /'02 1'--23

¥ Q6-+%*$'B". <"#,6+23 0-'<%-"8 +6 +*%&%--68 ?6*&'$

¥ M%-%*'B". $%#$6+23 1'--23 # 96-$*6,"*(%&68 $6<-6#$:;

¥ 4',"1'B". +60&6=-23 0-'<%-"8 +*%&%-"

.*$/%*0 2'1*+(+3:

-- 1. .)#*"%&' 45"%*"/5%)@) $/'('%&
DECLARE @time1 time = TIMEFROMPARTS(23, 59, 59, 0, 0);
SELECT @time1 AS FullTime;
-- R'#+,;5"5: '23:59:59'

TODATETIMEOFFSET

E(-9B". )*%6/*'0(%$ 0-'<%-"% datetime2 + datetimeoffset, 16/'+,.. (9'0'--6%
#&%7%-"% <'#6+6A6 )6.#'.

!(&+3&0% 3+2/+F&+()$:

¥ F*%6/*'0(%$ datetime2 + datetimeoffset

¥ >6/'+,.%$ (9'0'--6% #&%7%-"% <'#6+6A6 )6.#'

¥ !63*'-.%$ "#361-(; $6<-6#$: 1'$2-+*%&%-"

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ 5% "0&%-.%$ #'&6 0-'<%-"% +*%&%-", $6,:96 16/'+,.%$ #&%7%-"%

KI+4&0% 1'*'/%)*0:

¥ date - "#361-6% 0-'<%-"% 1'$2-+*%&%-" (datetime2)

¥ offset - #&%7%-"% <'#6+6A6 )6.#' + &"-($'3 (B%,6% <"#,6 6$ -840 16 +840, <$6
#66$+%$#$+(%$ -14:00 16 +14:00)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% $")' datetimeoffset

¥ NULL %#," +361-2% )'*'&%$*2 -%16)(#$"&2

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ >6/'+,%-"% "-?6*&'B"" 6 <'#6+6& )6.#% 9 #(7%#$+(;7"& +*%&%--2&
&%$9'&

¥ Q6-+%*$'B". ,69',:-6A6 +*%&%-" + ?6*&'$ # (9'0'-"%& #&%7%-".

¥ F61A6$6+9' 1'--23 1,. #"#$%& # (<%$6& +*%&%--23 06-

¥ !"-3*6-"0'B". 1'--23 &%=1( #%*+%*'&" + *'0-23 <'#6+23 )6.#'3

.*$/%*0 2'1*+(+3:

-- 1. A)="$,'%&' 6),):&5',;%)@) 4('<'%&- (UTC+3)
DECLARE @local_time datetime2 = SYSDATETIME();
SELECT TODATETIMEOFFSET(@local_time, 180) AS MoscowTime;
-- R'#+,;5"5: '2023-11-21 14:30:45.123 +03:00'

-- 2. A)="$,'%&' )5/&2"5',;%)@) 4('<'%&- (UTC-5)
DECLARE @server_time datetime2 = '2023-12-31 23:59:59';
SELECT TODATETIMEOFFSET(@server_time, -300) AS NewYorkTime;
-- R'#+,;5"5: '2023-12-31 23:59:59.000 -05:00'

-- 3. ?/')=/"#)$"%&' 4 5)1%)45;> *) (&%+5
DECLARE @precise_time datetime2(3) = '2024-01-01 00:00:00.123';
SELECT TODATETIMEOFFSET(@precise_time, 0) AS UTCTime;
-- R'#+,;5"5: '2024-01-01 00:00:00.123 +00:00'

YEAR

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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E(-9B". +60+*'7'%$ A61 "0 (9'0'--68 1'$2.

!(&+3&0% 3+2/+F&+()$:

¥ S0+,%9'%$ A61 "0 0-'<%-". 1'$2

¥ D'/6$'%$ #6 +#%&" $")'&" 1'$2-+*%&%-" (date, datetime, datetime2 " 1*.)

¥ 460+*'7'%$ <%$2*%30-'<-28 A61 (0001-9999)

¥ 5% 0'+"#"$ 6$ -'#$*6%9 ,69',"0'B"" #%*+%*'

KI+4&0% 1'*'/%)*0:

¥ date - 0-'<%-"% 1'$2, "0 96$6*6A6 "0+,%9'%$#. A61

K0I+4&0% 1'*'/%)*0:

¥ ]%,6% <"#,6, )*%1#$'+,.;7%% A61 (0001-9999)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 1'--23 )6 A61'&

¥ E",:$*'B". 0')"#%8 )6 A61(

¥ M*())"*6+9' 1'--23 )6 A61'&

¥ S#)6,:06+'-"% + 96&/"-'B"" # 1*(A"&" ?(-9B".&" 1'$2

.*$/%*0 2'1*+(+3:

-- 1. C#$,'1'%&' @)*" &# 6),%)9 *"57-$/'('%&
DECLARE @date1 datetime2 = '2010-04-04T01:01:01.1234567';
SELECT YEAR(@date1);
-- R'#+,;5"5: 2010

-- 2. C#$,'1'%&' @)*" &# #%"1'%&- 5&6" date
DECLARE @date2 date = '1999-12-31';
SELECT YEAR(@date2);
-- R'#+,;5"5: 1999

-- 3. C46),;#)$"%&' 4 ,&5'/",)( *"57
SELECT YEAR('2025-01-01');
-- R'#+,;5"5: 2025

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 240 | !$*'-"B'



-- 4. C#$,'1'%&' @)*" &# datetimeoffset
DECLARE @date3 datetimeoffset = '0001-01-01 00:00:00 +00:00';
SELECT YEAR(@date3);
-- R'#+,;5"5: 1

LOGICAL

CHOOSE

E(-9B". +60+*'7'%$ G,%&%-$ "0 #)"#9' 0-'<%-"8 )6 (9'0'--6&( "-1%9#(.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ 0-'<%-"% "0 #)"#9' )6 (9'0'--68 )60"B""

¥ F611%*="+'%$ *'0,"<-2% $")2 1'--23 + #)"#9%

¥ 460+*'7'%$ NULL %#," "-1%9# +-% 1"')'06-'

¥ 5(&%*'B". G,%&%-$6+ -'<"-'%$#. # 1

KI+4&0% 1'*'/%)*0:

¥ index - )60"B". G,%&%-$' 1,. +60+*'$' (INTEGER)

¥ val1, val2,É - #)"#69 0-'<%-"8 (,;/2% #6+&%#$"&2% $")2 1'--23)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% $6A6 =% $")', <$6 " G,%&%-$2 #)"#9'

¥ NULL %#," "-1%9# &%-:C% 1 "," /6,:C% 96,"<%#$+' G,%&%-$6+

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% G,%&%-$' "0 ?"9#"*6+'--6A6 #)"#9' )6 )60"B""

¥ P'&%-' #,6=-23 +2*'=%-"8 CASE WHEN

¥ >"-'&"<%#9"8 +2/6* 0-'<%-"8

¥ E6*&"*6+'-"% *%0(,:$'$6+ -' 6#-6+% <"#,6+23 "-1%9#6+

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 1. L7=)/ 45/)0)$)@) #%"1'%&-
SELECT CHOOSE(3, 'Y%$"/;', 'I'$/",;', 'H"/5', 'D6/',;');
-- R'#+,;5"5: 'H"/5'

-- 2. L7=)/ 1&4,)$)@) #%"1'%&-
SELECT CHOOSE(1, 100, 200, 300);
-- R'#+,;5"5: 100

-- 3. C%*'04 $%' *&"6"#)%"
SELECT CHOOSE(0, 'A', 'B', 'C');
-- R'#+,;5"5: NULL

SELECT CHOOSE(5, 'A', 'B', 'C');
-- R'#+,;5"5: NULL

GREATEST

E(-9B". +60+*'7'%$ -'"/6,:C%% 0-'<%-"% "0 #)"#9' )%*%1'--23 '*A(&%-$6+.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ &'9#"&',:-6% 0-'<%-"% "0 #)"#9' '*A(&%-$6+

¥ F611%*="+'%$ #*'+-%-"% *'0,"<-23 $")6+ 1'--23 (-6 '*A(&%-$2 16,=-2
/2$: #6+&%#$"&2 1,. #*'+-%-".)

¥ K#," 36$. /2 61"- '*A(&%-$ NULL, +60+*'7'%$ NULL

¥ >,. #$*69 "#)6,:0(%$ $%9(7"% )*'+",' #6*$"*6+9" (collation) /'02 1'--23

¥ D'/6$'%$ # <"#,'&", 1'$'&", #$*69'&" " 1*(A"&" #*'+-"+'%&2&" $")'&"

KI+4&0% 1'*'/%)*0:

¥ arg1, arg2, É - #)"#69 0-'<%-"8 1,. #*'+-%-". (6$ 2 " /6,%% '*A(&%-$6+)

¥ F611%*="+'%&2% $")2: <"#,6+2% (INT, DECIMAL, FLOAT " 1*.), #$*696+2%
(CHAR, VARCHAR), 1'$2 (DATE, DATETIME), BIT

K0I+4&0% 1'*'/%)*0:

¥ 5'"/6,:C%% 0-'<%-"% "0 )%*%1'--23 ($") #66$+%$#$+(%$ $")( '*A(&%-$6+)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ NULL %#," ,;/68 "0 '*A(&%-$6+ NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !*'+-%-"% 0-'<%-"8 "0 *'0-23 #$6,/B6+ 61-68 #$*69"

¥ J)*%1%,%-"% 9*'8-"3 1'$ + -'/6*%

¥ 42/6* &'9#"&',:-6A6 0-'<%-". "0 ',:$%*-'$"+-23 +'*"'-$6+

¥ H)*67%-"% #,6=-23 (#,6+"8 + 0')*6#'3

¥ J/*'/6$9' 1'--23 # 1"-'&"<%#9" 6)*%1%,.%&2&" A*'-"B'&"

.*$/%*0 2'1*+(+3:

-- 1. ./"$%'%&' /"#%78 1&4,)$78 5&6)$
SELECT GREATEST(3.14, 10, 15.67, -1);
-- R'#+,;5"5: 15.67

-- 2. L7=)/ 6)4,'*%'9 *"57
SELECT GREATEST(
Ê   '2023-01-15',
Ê   '2023-03-10',
Ê   '2022-12-01',
Ê   GETDATE() -- 5'0+<"- *"5"
);
-- R'#+,;5"5: O'0+<"- *"5"

-- 3. ./"$%'%&' 45/)0 4 +1'5)( /'@&45/"
SELECT GREATEST('Apple', 'apple', 'APPLE');
-- R'#+,;5"5: Apple

IIF

E(-9B". +60+*'7'%$ 61-6 "0 1+(3 0-'<%-"8 + 0'+"#"&6#$" 6$ +2)6,-%-".
,6A"<%#96A6 (#,6+"..

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ 0-'<%-"% )*" "#$"--6#$" "," ,6=-6#$" (#,6+".

¥ F611%*="+'%$ *'0,"<-2% $")2 1'--23 1,. +60+*'7'%&23 0-'<%-"8

¥ H)*67'%$ 0')*6#2 )6 #*'+-%-"; # CASE WHEN

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ N6=%$ "#)6,:06+'$:#. + ,;/6& &%#$%, A1% 16)(#$"&6 +2*'=%-"%

KI+4&0% 1'*'/%)*0:

¥ condition - ,6A"<%#96% +2*'=%-"% 1,. )*6+%*9" (BOOLEAN)

¥ true_value - 0-'<%-"%, +60+*'7'%&6% )*" "#$"--6#$" (#,6+". (,;/68 $"))

¥ false_value - 0-'<%-"%, +60+*'7'%&6% )*" ,6=-6#$" (#,6+". (#6+&%#$"&28
$"))

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% true_value "," false_value + 0'+"#"&6#$" 6$ (#,6+".

¥ NULL %#," (#,6+"% 6B%-"+'%$#. 9'9 NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6#$2% (#,6+-2% +60+*'$2 0-'<%-"8

¥ P'&%-' )*6#$23 CASE WHEN +2*'=%-"8

¥ H#,6+-6% ?6*&'$"*6+'-"% *%0(,:$'$6+

¥ @6A"<%#9"% )*6+%*9" + +2<"#,.%&23 )6,.3

.*$/%*0 2'1*+(+3:

-- 1. ./"$%'%&' 1&4',
SELECT IIF(40000 > 50000, 'TRUE', 'FALSE');
-- R'#+,;5"5: 'FALSE'

-- 2. ?/)$'/0" /"$'%45$"
SELECT IIF(40000 = 50000, 'TRUE', 'FALSE');
-- R'#+,;5"5: 'FALSE'

LEAST

E(-9B". +60+*'7'%$ -'"&%-:C%% 0-'<%-"% "0 #)"#9' )%*%1'--23 '*A(&%-$6+.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ &"-"&',:-6% 0-'<%-"% "0 #)"#9' '*A(&%-$6+

¥ F611%*="+'%$ #*'+-%-"% *'0,"<-23 $")6+ 1'--23 ('*A(&%-$2 16,=-2

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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/2$: #6+&%#$"&2)

¥ 460+*'7'%$ NULL, %#," ,;/68 "0 '*A(&%-$6+ NULL

¥ >,. #$*69 "#)6,:0(%$ )*'+",' #6*$"*6+9" $%9(7%8 /'02 1'--23

KI+4&0% 1'*'/%)*0:

¥ arg1, arg2, É - #)"#69 0-'<%-"8 1,. #*'+-%-". (&"-"&(& 2 '*A(&%-$')

¥ F611%*="+'%&2% $")2: <"#,6+2%, #$*696+2%, 1'$2

K0I+4&0% 1'*'/%)*0:

¥ 5'"&%-:C%% 0-'<%-"% "0 )%*%1'--23 ($") #66$+%$#$+(%$ $")( '*A(&%-$6+)

¥ NULL, %#," ,;/68 "0 '*A(&%-$6+ NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 5'36=1%-"% &"-"&',:-6A6 0-'<%-". #*%1" -%#96,:9"3 #$6,/B6+

¥ !*'+-%-"% ',:$%*-'$"+-23 0-'<%-"8

¥ H)*67%-"% #,6=-23 +2*'=%-"8 CASE WHEN

¥ J)*%1%,%-"% *'--"3 1'$ + -'/6*%

.*$/%*0 2'1*+(+3:

-- 1. L7=)/ %"&('%;P'@) 1&4,)$)@) #%"1'%&-
SELECT LEAST(1, 32322, 2);
-- R'#+,;5"5: 1

-- 2. L7=)/ %"&('%;P'9 45/)0& (4/"$%'%&' 6) ",Q"$&5+)
SELECT LEAST('a', 'AAAAA', '', 'aaa');
-- R'#+,;5"5: '' (6+45"- 45/)0")

-- 3. ./"$%'%&' *"5
SELECT LEAST('2023-01-15', '2023-03-10', '2022-12-01');
-- R'#+,;5"5: '2022-12-01'

MATHEMATICAL

ABS

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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E(-9B". +60+*'7'%$ '/#6,;$-6% 0-'<%-"% (&61(,:) (9'0'--6A6 <"#,6+6A6
+2*'=%-"..

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ -%6$*"B'$%,:-6% 0-'<%-"% <"#,'

¥ D'/6$'%$ # *'0,"<-2&" <"#,6+2&" $")'&" 1'--23

¥ !63*'-.%$ $") "#361-6A6 0-'<%-".

¥ F611%*="+'%$ B%,2% " 1*6/-2% <"#,'

KI+4&0% 1'*'/%)*0:

¥ numeric_expression - <"#,6+6% +2*'=%-"% (int, decimal, float, money " 1*.)

K0I+4&0% 1'*'/%)*0:

¥ R/#6,;$-6% 0-'<%-"% $6A6 =% $")', <$6 " +361-6%

¥ NULL %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ D'#<%$ *'##$6.-"8 "," *'0-"B /%0 (<%$' -')*'+,%-".

¥ J/*'/6$9' ?"-'-#6+23 )69'0'$%,%8

¥ 56*&',"0'B". <"#,6+23 0-'<%-"8

¥ N'$%&'$"<%#9"% +2<"#,%-"., $*%/(;7"% -%6$*"B'$%,:-23 0-'<%-"8

.*$/%*0 2'1*+(+3:

-- 1. [',)' 1&4,)
SELECT ABS(-5) AS AbsoluteValue;
-- R'#+,;5"5: 5

-- 2. A/)=%)' 1&4,)
SELECT ABS(-12.34) AS AbsoluteValue;
-- R'#+,;5"5: 12.34

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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-- 3. !+,'$)' #%"1'%&'
SELECT ABS(0) AS AbsoluteValue;
-- R'#+,;5"5: 0

-- 4. K:' 6),):&5',;%)' 1&4,)
SELECT ABS(100) AS AbsoluteValue;
-- R'#+,;5"5: 100

-- 5. R"#%7' 5&67 *"%%78
SELECT
Ê   ABS(CAST(-10 AS int)) AS IntValue,
Ê   ABS(CAST(-3.14 AS decimal(5,2))) AS DecimalValue,
Ê   ABS(CAST(-1.5E+4 AS float)) AS FloatValue;

ACOS

E(-9B". +60+*'7'%$ '*996#"-(# (9'0'--6A6 <"#,6+6A6 +2*'=%-". + *'1"'-'3.

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ (A6, + *'1"'-'3, 96#"-(# 96$6*6A6 *'+%- 0'1'--6&( 0-'<%-";

¥ >"')'06- +361-23 0-'<%-"8: 6$ -1 16 1

¥ 460+*'7'%$ 0-'<%-"% + 1"')'06-% 6$ 0 16 ¹ ()") *'1"'-

¥ F611%*="+'%$ $")2 float " decimal

KI+4&0% 1'*'/%)*0:

¥ numeric_expression - <"#,6+6% +2*'=%-"% (-1 ² x ² 1)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% + *'1"'-'3 ($") float)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ U*"A6-6&%$*"<%#9"% *'#<%$2

¥ J/*'/6$9' A%6&%$*"<%#9"3 1'--23

¥ 5'(<-2% " "-=%-%*-2% +2<"#,%-".

¥ M*'?"<%#9"% )*%6/*'06+'-".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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.*$/%*0 2'1*+(+3:

-- 1. E"#)$79 /"41'5
SELECT ACOS(0.5) AS ArcCosine;
-- R'#+,;5"5: 1.0471975511966 (¹/3 Å 60¡)

-- 2. ?/')=/"#)$"%&' $ @/"*+47
SELECT ACOS(0.5) * 180 / PI() AS Degrees;
-- R'#+,;5"5: 60

ASIN

E(-9B". +60+*'7'%$ '*9#"-(# (9'0'--6A6 <"#,6+6A6 +2*'=%-". + *'1"'-'3.

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ (A6, + *'1"'-'3, #"-(# 96$6*6A6 *'+%- 0'1'--6&( 0-'<%-";

¥ >"')'06- +361-23 0-'<%-"8: 6$ -1 16 1

¥ 460+*'7'%$ 0-'<%-"% + 1"')'06-% 6$ -¹/2 16 ¹/2 *'1"'-

¥ F611%*="+'%$ $")2 float " decimal

KI+4&0% 1'*'/%)*0:

¥ numeric_expression - <"#,6+6% +2*'=%-"% (-1 ² x ² 1)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% + *'1"'-'3 ($") float)

¥ NULL %#," +361-6% 0-'<%-"% NULL "," +-% 1"')'06-'

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ U*"A6-6&%$*"<%#9"% *'#<%$2 + &'$%&'$"9% " ?"0"9%

¥ J/*'/6$9' A%6&%$*"<%#9"3 1'--23

¥ S-=%-%*-2% +2<"#,%-".

¥ 5'(<-2% "##,%16+'-".

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 1. E"#)$79 /"41'5
SELECT ASIN(0.5) AS ArcSine;
-- R'#+,;5"5: 0.5235987755982989 (¹/6 Å 30¡)

-- 2. ?/')=/"#)$"%&' $ @/"*+47
SELECT ASIN(0.5) * 180 / PI() AS Degrees;
-- R'#+,;5"5: 30

ATAN

E(-9B". +60+*'7'%$ '*9$'-A%-# (6/*'$-28 $'-A%-#) (9'0'--6A6 <"#,6+6A6
+2*'=%-". + *'1"'-'3.

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ (A6, + *'1"'-'3, $'-A%-# 96$6*6A6 *'+%- 0'1'--6&( 0-'<%-";

¥ F*"-"&'%$ ,;/2% <"#,6+2% 0-'<%-". (6$ -° 16 +°)

¥ 460+*'7'%$ 0-'<%-"% + 1"')'06-% 6$ -¹/2 16 ¹/2 *'1"'-

¥ F611%*="+'%$ $")2 float " decimal

KI+4&0% 1'*'/%)*0:

¥ numeric_expression - <"#,6+6% +2*'=%-"% (,;/6% 1%8#$+"$%,:-6% <"#,6)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% + *'1"'-'3 ($") float)

¥ NULL %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ U*"A6-6&%$*"<%#9"% *'#<%$2

¥ J/*'/6$9' A%6&%$*"<%#9"3 1'--23

¥ 42<"#,%-"% (A,6+ -'9,6-'

¥ 5'(<-2% " "-=%-%*-2% +2<"#,%-".

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 1. E"#)$79 /"41'5
SELECT ATAN(0.5) AS ArcTangent;
-- R'#+,;5"5: 0.4636476090008061 (Å26.565¡)

-- 2. ?/')=/"#)$"%&' $ @/"*+47
SELECT ATAN(1) * 180 / PI() AS Degrees;
-- R'#+,;5"5: 45

-- 3. M/"%&1%7' #%"1'%&-
SELECT
Ê   ATAN(0) AS ZeroRadians, -- 0
Ê   ATAN(1E10) AS ApproxPiHalves; -- Å1.5707963267949 (¹/2)

ATN2

E(-9B". +60+*'7'%$ '*9$'-A%-# ((A6,) &%=1( )6,6="$%,:-68 6#:; X " ,(<6&
6$ -'<',' 966*1"-'$ 16 $6<9" (y, x) + *'1"'-'3.

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ (A6, + *'1"'-'3 1,. 0'1'--23 966*1"-'$ (y, x)

¥ H<"$2+'%$ 0-'9" 6/6"3 )'*'&%$*6+ 1,. 6)*%1%,%-". )*'+",:-6A6
9+'1*'-$'

¥ 460+*'7'%$ 0-'<%-"% + 1"')'06-% 6$ -¹ 16 ¹ *'1"'-

¥ F611%*="+'%$ $")2 float " decimal

KI+4&0% 1'*'/%)*0:

¥ y - 966*1"-'$' y (6*1"-'$')

¥ x - 966*1"-'$' x ('/#B"##')

K0I+4&0% 1'*'/%)*0:

¥ HA6, + *'1"'-'3 ($") float)

¥ NULL %#," 6/' +361-23 0-'<%-". NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J)*%1%,%-"% (A,' )6 966*1"-'$'&

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ F*%6/*'06+'-"% 1%9'*$6+23 966*1"-'$ + )6,.*-2%

¥ D'#<%$ -')*'+,%-"8 + A%6&%$*"<%#9"3 0'1'<'3

¥ M*'?"<%#9"% " "A*6+2% +2<"#,%-".

.*$/%*0 2'1*+(+3:

-- 1. E"#)$79 /"41'5 (45 @/"*+4)$)
SELECT ATN2(1, 1) AS ArcTangent;
-- R'#+,;5"5: 0.7853981633974483 (¹/4 Å 45¡)

-- 2. R"#%7' 0$"*/"%57
SELECT
Ê   ATN2(1, 1) AS Q1,  -- 6'/$79 0$"*/"%5
Ê   ATN2(1, -1) AS Q2,  -- $5)/)9 0$"*/"%5
Ê   ATN2(-1, -1) AS Q3, -- 5/'5&9 0$"*/"%5
Ê   ATN2(-1, 1) AS Q4;  -- 1'5$'/579 0$"*/"%5

-- 3. ?/')=/"#)$"%&' $ @/"*+47
SELECT ATN2(1, 0) * 180 / PI() AS Degrees;
-- R'#+,;5"5: 90

-- 4. J4)=7' 4,+1"&
SELECT
Ê   ATN2(0, 1) AS ZeroY,  -- 0
Ê   ATN2(1, 0) AS PiHalves; -- ¹/2 Å 1.5707963267949

CEILING

E(-9B". +60+*'7'%$ -'"&%-:C%% B%,6% <"#,6, 96$6*6% /6,:C% "," *'+-6
(9'0'--6&( <"#,6+6&( +2*'=%-";.

!(&+3&0% 3+2/+F&+()$:

¥ J9*(A,.%$ <"#,6 ++%*3 16 /,"='8C%A6 B%,6A6

¥ D'/6$'%$ # *'0,"<-2&" <"#,6+2&" $")'&" (int, decimal, float, money)

¥ !63*'-.%$ $") 1'--23 +361-6A6 0-'<%-".

¥ >,. 6$*"B'$%,:-23 <"#%, 69*(A,.%$ + #$6*6-( -(,.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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KI+4&0% 1'*'/%)*0:

¥ numeric_expression - <"#,6+6% +2*'=%-"% 1,. 69*(A,%-".

K0I+4&0% 1'*'/%)*0:

¥ J9*(A,%--6% 0-'<%-"% $6A6 =% $")', <$6 " +361-6%

¥ NULL %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E"-'-#6+2% *'#<%$2 (69*(A,%-"% + )6,:0( )*61'+B')

¥ D'#<%$ 96,"<%#$+' #$*'-"B//,696+

¥ J9*(A,%-"% *%0(,:$'$6+ 1%,%-".

¥ !"#$%&2, $*%/(;7"% B%,6<"#,%--23 0-'<%-"8

.*$/%*0 2'1*+(+3:

-- 1. J0/+@,'%&' 6),):&5',;%)@) 1&4,"
SELECT CEILING(45) AS RoundedValue;
-- R'#+,;5"5: 45

-- 2. J0/+@,'%&' */)=%)@) 1&4,"
SELECT CEILING(45.12) AS RoundedValue;
-- R'#+,;5"5: 46

-- 3. J0/+@,'%&' )5/&2"5',;%)@) 1&4,"
SELECT CEILING(-45.12) AS RoundedValue;
-- R'#+,;5"5: -45

-- 4. R"#%7' 5&67 *"%%78
SELECT
Ê   CEILING(123.456) AS DecimalValue,
Ê   CEILING(78.9) AS FloatValue,
Ê   CEILING($19.99) AS MoneyValue;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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-- 5. ?/"05&1'40)' 6/&('%'%&'
DECLARE @items int = 100, @per_page int = 9;
SELECT CEILING(@items * 1.0 / @per_page) AS PagesNeeded;
-- R'#+,;5"5: 12

COS

E(-9B". +60+*'7'%$ $*"A6-6&%$*"<%#9"8 96#"-(# (9'0'--6A6 (A,' + *'1"'-'3.

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ 96#"-(# (A,'

¥ F*"-"&'%$ (A6, + *'1"'-'3

¥ 460+*'7'%$ 0-'<%-"% 6$ -1 16 1

¥ F611%*="+'%$ $")2 float " decimal

KI+4&0% 1'*'/%)*0:

¥ angle - (A6, + *'1"'-'3 (,;/6% 1%8#$+"$%,:-6% <"#,6)

K0I+4&0% 1'*'/%)*0:

¥ Q6#"-(# (A,' ($") float)

¥ NULL %#," +361-6% 0-'<%-"% NULL

.*$/%*0 2'1*+(+3:

Ê='# 5"=,&2:
-- 1. E"#)$79 /"41'5 (0)4&%+4 ¹/4 /"*&"% = 45 @/"*+4)$)
SELECT COS(PI()/4) AS CosineValue;
-- R'#+,;5"5: Å0.7071067811865476 (Ã2/2)

-- 2. 3)4&%+4 60 @/"*+4)$ (4 6/')=/"#)$"%&'( @/"*+4)$ $ /"*&"%7)
SELECT COS(60 * PI()/180) AS Cosine60Deg;
-- R'#+,;5"5: 0.5

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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-- 3. 3)4&%+4 0 & ¹ /"*&"%
SELECT
Ê   COS(0) AS Cos0,         -- 1.0
Ê   COS(PI()) AS CosPi;     -- -1.0

-- 4. C46),;#)$"%&' $ ("5'("5&1'40)( $7/":'%&&
DECLARE @angle FLOAT = PI()/3; -- 60 @/"*+4)$ $ /"*&"%"8
SELECT
Ê   @angle AS AngleRadians,
Ê   COS(@angle) AS Cosine,
Ê   SIN(@angle) AS Sine,
Ê   (COS(@angle) * COS(@angle)) + (SIN(@angle) * SIN(@angle)) AS TrigIdentity;
-- ?)4,'*%&9 45),='2 *),:'% =75; Å1.0 (6/)$'/0" 5/&@)%)('5/&1'40)@) 5):*'45$")

-- 5. M/"%&1%7' #%"1'%&-
SELECT
Ê   COS(0) AS ZeroRadians,      -- 1.0
Ê   COS(PI()/2) AS PiHalvesRad, -- Å0.0
Ê   COS(PI()) AS PiRadians;     -- -1.0

COT

E(-9B". +60+*'7'%$ $*"A6-6&%$*"<%#9"8 96$'-A%-# (9'0'--6A6 (A,' +
*'1"'-'3.

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ 96$'-A%-# (A,' (1/tan(angle))

¥ F*"-"&'%$ (A6, + *'1"'-'3

¥ F611%*="+'%$ $")2 float " decimal

¥ 460+*'7'%$ NULL 1,. (A,6+, 9*'$-23 ¹ (A1% tan(angle) = 0)

KI+4&0% 1'*'/%)*0:

¥ angle - (A6, + *'1"'-'3 (,;/6% 1%8#$+"$%,:-6% <"#,6, 9*6&% ¹n, A1% n - B%,6%)

K0I+4&0% 1'*'/%)*0:

¥ Q6$'-A%-# (A,' ($") float)

¥ NULL %#," +361-6% 0-'<%-"% NULL "," (A6, 9*'$%- ¹

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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.*$/%*0 2'1*+(+3:

-- 1. E"#)$79 /"41'5 (0)5"%@'%4 ¹/4 /"*&"% = 45 @/"*+4)$)
SELECT COT(PI()/4) AS CotangentValue;
-- R'#+,;5"5: Å1.0 (5"0 0"0 tan(¹/4) = 1, " cot = 1/tan)

-- 2. 3)5"%@'%4 30 @/"*+4)$ (¹/6 /"*&"%)
SELECT COT(PI()/6) AS Cot30Deg;
-- R'#+,;5"5: Å1.7320508075688772 (Ã3)

-- 3. C46),;#)$"%&' 6'/'('%%)9
DECLARE @angle FLOAT = PI()/3; -- 60 @/"*+4)$
SELECT
Ê   @angle AS AngleRadians,
Ê   COT(@angle) AS Cotangent,
Ê   1.0/TAN(@angle) AS ManualCot; -- ?/)$'/0" 1'/'# 5"%@'%4

-- 4. ?/')=/"#)$"%&' &# @/"*+4)$
SELECT COT(45 * PI()/180) AS Cot45Deg;
-- R'#+,;5"5: Å1.0

COUNT

E(-9B". +60+*'7'%$ 96,"<%#$+6 G,%&%-$6+ + A*())%.

!(&+3&0% 3+2/+F&+()$:

¥ F61#<"$2+'%$ 96,"<%#$+6 #$*69 "," -%-NULL 0-'<%-"8

¥ D'/6$'%$ #6 +#%&" $")'&" 1'--23

¥ F611%*="+'%$ DISTINCT 1,. )61#<%$' (-"9',:-23 0-'<%-"8

¥ S&%%$ $*" +'*"'-$' "#)6,:06+'-".:

¥ COUNT(*) - )61#<%$ +#%3 #$*69

¥ COUNT(column) - )61#<%$ -%-NULL 0-'<%-"8 + #$6,/B%

¥ COUNT(DISTINCT column) - )61#<%$ (-"9',:-23 -%-NULL 0-'<%-"8

KI+4&0% 1'*'/%)*0:

¥ expression - #$6,/%B "," +2*'=%-"% 1,. )61#<%$' (-%6/.0'$%,:-6)
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¥ * - #)%B"',:-28 )'*'&%$* 1,. )61#<%$' +#%3 #$*69

K0I+4&0% 1'*'/%)*0:

¥ ]%,6% <"#,6 - 96,"<%#$+6 G,%&%-$6+

¥ 4#%A1' +60+*'7'%$ 0-'<%-"% (1'=% 0), 9*6&% #,(<'%+ # NULL + 'A*%A'$%

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F61#<%$ 6/7%A6 96,"<%#$+' 0')"#%8

¥ F*6+%*9' -',"<". 1'--23

¥ !$'$"#$"<%#9'. 'A*%A'B".

¥ F61#<%$ (-"9',:-23 0-'<%-"8

.*$/%*0 2'1*+(+3:

-- 1. .)#*"'( $/'('%%+> 5"=,&2+ 4)5/+*%&0)$
CREATE TABLE #Employees (
Ê   ID INT PRIMARY KEY,
Ê   Name NVARCHAR(100),
Ê   Department NVARCHAR(50)
);
INSERT INTO #Employees VALUES (1, 'C$"% C$"%)$', 'IT'), (2, '?'5/ ?'5/)$', 'HR'), (3,
'.'/@'9 .'/@''$', 'IT');
SELECT COUNT(*) AS TotalEmployees FROM #Employees;
-- R'#+,;5"5: 3
DROP TABLE #Employees;
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-- 2. .)#*"'( $/'('%%+> 5"=,&2+ 6/)*+05)$
CREATE TABLE #Products (
Ê   ID INT PRIMARY KEY,
Ê   Name NVARCHAR(100),
Ê   Price DECIMAL(10,2),
Ê   Category NVARCHAR(50)
);
INSERT INTO #Products VALUES
(1, 'H7P;', 1200.00, '3)(6,'05+><&''),
(2, NULL, 35000.00, '!)+5=+0&'),
(3, '3,"$&"5+/"', NULL, '3)(6,'05+><&'');
SELECT COUNT(Name) AS NamedProducts FROM #Products;
-- R'#+,;5"5: 2
DROP TABLE #Products;

-- 3. .)#*"'( $/'('%%+> 5"=,&2+ #"0"#)$
CREATE TABLE #Orders (
Ê   OrderID INT PRIMARY KEY,
Ê   CustomerID INT,
Ê   OrderDate DATE,
Ê   Amount DECIMAL(10,2)
);
INSERT INTO #Orders VALUES
(1, 101, '2023-01-15', 1500.00),
(2, 102, '2023-01-15', 2300.00),
(3, 101, '2023-01-16', 800.00),
(4, 103, '2023-01-16', 4500.00),
(5, 102, '2023-01-17', 1200.00);
SELECT COUNT(DISTINCT CustomerID) AS UniqueCustomers FROM #Orders;
-- R'#+,;5"5: 3
DROP TABLE #Orders;
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-- 4. 3)(6,'04%79 6/&('/ 4 @/+66&/)$0)9
CREATE TABLE #Sales (
Ê   ID INT PRIMARY KEY,
Ê   Product NVARCHAR(100),
Ê   Region NVARCHAR(50),
Ê   Amount DECIMAL(10,2)
);
INSERT INTO #Sales VALUES
(1, 'O','$&#)/', 'H)40$"', 45000.00),
(2, 'O','Q)%', 'H)40$"', 35000.00),
(3, 'O','$&#)/', '.?=', 42000.00),
(4, '!)+5=+0', '3"#"%;', 65000.00),
(5, 'O','Q)%', 'H)40$"', 32000.00);
SELECT
Ê   Region,
Ê   COUNT(*) AS TotalSales,
Ê   COUNT(DISTINCT Product) AS UniqueProducts
FROM #Sales
GROUP BY Region;
DROP TABLE #Sales;

COUNT_BIG

E(-9B". +60+*'7'%$ 96,"<%#$+6 G,%&%-$6+ + A*())% 9'9 0-'<%-"% $")' BIGINT.

!(&+3&0% 3+2/+F&+()$:

¥ R-',6A"<-' COUNT, -6 +60+*'7'%$ BIGINT +&%#$6 INT

¥ F61361"$ 1,. 6<%-: /6,:C"3 $'/,"B (/6,%% 2 &",,"'*16+ 0')"#%8)

¥ F611%*="+'%$ $% =% +'*"'-$2 "#)6,:06+'-"., <$6 " COUNT:

¥ COUNT_BIG(*)

¥ COUNT_BIG(column)

¥ COUNT_BIG(DISTINCT column)

KI+4&0% 1'*'/%)*0:

¥ expression - #$6,/%B "," +2*'=%-"% 1,. )61#<%$' (-%6/.0'$%,:-6)

¥ * - #)%B"',:-28 )'*'&%$* 1,. )61#<%$' +#%3 #$*69

K0I+4&0% 1'*'/%)*0:
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¥ Q6,"<%#$+6 G,%&%-$6+ 9'9 BIGINT

¥ >"')'06- 0-'<%-"8: 6$ 0 16 9,223,372,036,854,775,807

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F61#<%$ #$*69 + 6<%-: /6,:C"3 $'/,"B'3

¥ RA*%A'B". 1'--23 + 3*'-","7'3 /6,:C"3 6/O%&6+

¥ Q6A1' $*%/(%$#. A'*'-$"*6+'--6 "0/%='$: )%*%)6,-%-". INT

.*$/%*0 2'1*+(+3:

-- 1. .)#*"'( 5"=,&2+ 4 6)5'%2&",;%) =),;P&( 0),&1'45$)( #"6&4'9
CREATE TABLE BigData (
Ê   ID BIGINT IDENTITY(1,1),
Ê   DataValue NVARCHAR(100),
Ê   CreatedDate DATETIME DEFAULT GETDATE()
);
-- L45"$,-'( 5'45)$7' *"%%7' ($ /'",;%)45& ()@+5 =75; (&,,&"/*7 #"6&4'9)
INSERT INTO BigData (DataValue)
SELECT 'Value ' + CAST(ROW_NUMBER() OVER(ORDER BY (SELECT NULL)) AS NVARCHAR(10))
FROM sys.objects a, sys.objects b, sys.objects c;
-- ?)*41'5 4 &46),;#)$"%&'( COUNT_BIG
SELECT COUNT_BIG(*) AS TotalRows FROM BigData;

-- 2. .)#*"'( 5"=,&2+ 5/"%#"02&9
CREATE TABLE Transactions (
Ê   TransactionID BIGINT PRIMARY KEY,
Ê   AccountID INT,
Ê   Amount DECIMAL(19,4),
Ê   TransactionDate DATETIME2
);
-- L45"$,-'( 5'45)$7' *"%%7'
INSERT INTO Transactions VALUES
(1, 1001, 1500.00, '2023-01-01'),
(2, 1002, 2300.50, '2023-01-02'),
(3, 1001, 800.25, '2023-01-02'),
(4, 1003, 4500.75, '2023-01-03');
-- ?)*41'5 +%&0",;%78 "00"+%5)$ 4 5/"%#"02&-(&
SELECT COUNT_BIG(DISTINCT AccountID) AS UniqueAccounts FROM Transactions;
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-- 3. ?/&('/ 4 GROUP BY
SELECT
Ê   YEAR(TransactionDate) AS Year,
Ê   COUNT_BIG(*) AS TransactionCount
FROM Transactions
GROUP BY YEAR(TransactionDate);

DEGREES

E(-9B". )*%6/*'0(%$ 0-'<%-"% "0 *'1"'- + A*'1(#2.

!(&+3&0% 3+2/+F&+()$:

¥ Q6-+%*$"*(%$ *'1"'-2 + A*'1(#2

¥ F*"-"&'%$ <"#,6+6% +2*'=%-"% (*'1"'-2)

¥ 460+*'7'%$ 0-'<%-"% $")' float

KI+4&0% 1'*'/%)*0:

¥ numeric_expression - 0-'<%-"% + *'1"'-'3 ($") float, decimal ","
#6+&%#$"&28 <"#,6+68 $"))

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% + A*'1(#'3 ($") float)

¥ NULL %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*%6/*'06+'-"% *'1"'- + A*'1(#2 + $*"A6-6&%$*"<%#9"3 *'#<%$'3

¥ Q6-+%*$'B". *%0(,:$'$6+ &'$%&'$"<%#9"3 ?(-9B"8 (ASIN, ACOS, ATAN) +
A*'1(#2

¥ D'/6$' # A%6&%$*"<%#9"&" 1'--2&", A1% $*%/(;$#. A*'1(#2

¥ 4"0(',"0'B". (A,6+ + A*'1(#'3 + 6$<%$'3 " "-$%*?%8#'3

¥ 5'#$*689' )'*'&%$*6+ + A*'?"<%#9"3 #"#$%&'3, "#)6,:0(;7"3 A*'1(#-(;
&%*(

.*$/%*0 2'1*+(+3:
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-- 1. E"#)$)' 6/')=/"#)$"%&' ¹ /"*&"% $ @/"*+47
SELECT DEGREES(PI()) AS Degrees;
-- R'#+,;5"5: 180.0

-- 2. ?/')=/"#)$"%&' ¹/2 /"*&"%
SELECT DEGREES(PI()/2) AS Degrees90;
-- R'#+,;5"5: 90.0

-- 3. ?/')=/"#)$"%&' 1 /"*&"%"
SELECT DEGREES(1) AS Degrees1Rad;
-- R'#+,;5"5: Å57.29577951308232

-- 4. .6'2&",;%7' #%"1'%&-
SELECT
Ê   DEGREES(0) AS ZeroRadians,   -- 0.0
Ê   DEGREES(PI()/4) AS Degrees45; -- 45.0

-- 5. C46),;#)$"%&' 4 6'/'('%%)9
DECLARE @radians FLOAT = 1.5;
SELECT DEGREES(@radians) AS DegreesResult;

EXP

E(-9B". +60+*'7'%$ G9#)6-%-$( (9'0'--6A6 <"#,6+6A6 +2*'=%-". (e + #$%)%-"
x).

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ 0-'<%-"% G9#)6-%-$2 (e^x)

¥ F611%*="+'%$ $")2 float " decimal

¥ J/*'$-'. ?(-9B". - LOG() (-'$(*',:-28 ,6A'*"?&)

KI+4&0% 1'*'/%)*0:

¥ numeric_expression - )69'0'$%,: #$%)%-" (,;/6% 1%8#$+"$%,:-6% <"#,6)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% G9#)6-%-$2 ($") float)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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¥ NULL %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E"-'-#6+2% *'#<%$2 #,6=-23 )*6B%-$6+ " *6#$' "-+%#$"B"8

¥ N61%,"*6+'-"% G9#)6-%-B"',:-6A6 *6#$' + %#$%#$+%--23 -'(9'3

¥ !$'$"#$"<%#9"% *'#<%$2 (-6*&',:-6% *'#)*%1%,%-"%, ,6A"#$"<%#9"%
&61%,")

¥ N'C"--6% 6/(<%-"% ('9$"+'B"6--2% ?(-9B"" -%8*6#%$%8)

¥ E"0"<%#9"% *'#<%$2 (*'1"6'9$"+-28 *'#)'1, $%),6+2% )*6B%##2)

.*$/%*0 2'1*+(+3:

-- 1. E"#)$79 /"41'5 (e^1)
SELECT EXP(1) AS Exponential;
-- R'#+,;5"5: Å2.718281828459045

-- 2. R"41'5 e^0
SELECT EXP(0) AS Exponential;
-- R'#+,;5"5: 1.0

-- 3. R"41'5 e^2.5
SELECT EXP(2.5) AS Exponential;
-- R'#+,;5"5: Å12.18249396070347

-- 4. C46),;#)$"%&' 4 6'/'('%%)9
DECLARE @x FLOAT = 1.5;
SELECT EXP(@x) AS Result;
-- R'#+,;5"5: Å4.4816890703380645

-- 5. .6'2&",;%7' #%"1'%&-
SELECT
Ê   EXP(1) AS E,
Ê   EXP(-1) AS InverseE;  -- Å0.36787944117144233

FLOOR
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E(-9B". +60+*'7'%$ -'"/6,:C%% B%,6% <"#,6, 96$6*6% &%-:C% "," *'+-6
(9'0'--6&( <"#,6+6&( +2*'=%-";.

!(&+3&0% 3+2/+F&+()$:

¥ J9*(A,.%$ <"#,6 +-"0 16 /,"='8C%A6 B%,6A6

¥ D'/6$'%$ # *'0,"<-2&" <"#,6+2&" $")'&" (int, decimal, float, money)

¥ !63*'-.%$ $") 1'--23 +361-6A6 0-'<%-".

¥ >,. 6$*"B'$%,:-23 <"#%, 69*(A,.%$ + #$6*6-( 6$*"B'$%,:-68
/%#96-%<-6#$"

KI+4&0% 1'*'/%)*0:

¥ numeric_expression - <"#,6+6% +2*'=%-"% 1,. 69*(A,%-".

K0I+4&0% 1'*'/%)*0:

¥ J9*(A,%--6% 0-'<%-"% $6A6 =% $")', <$6 " +361-6%

¥ NULL %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E"-'-#6+2% *'#<%$2 # 69*(A,%-"%& + &%-:C(; #$6*6-( (-',6A", ),'$%=")

¥ H)'96+9' " ,6A"#$"9' (*'#<%$ &"-"&',:-6A6 96,"<%#$+' $'*2)

¥ F6#$*6%-"% A"#$6A*'&& " 1"#9*%$"0'B". 1'--23

¥ J/*'/6$9' +*%&%--23 "-$%*+',6+ ()6,-2% 1-", -%1%,", &%#.B2)

¥ SA*6+'. ,6A"9' (*'01%,%-"% *%#(*#6+ -' B%,2% <'#$")

.*$/%*0 2'1*+(+3:

-- 1. J0/+@,'%&' 6),):&5',;%)@) 1&4,"
SELECT FLOOR(123.49) AS RoundedValue;
-- R'#+,;5"5: 123

-- 2. J0/+@,'%&' )5/&2"5',;%)@) 1&4,"
SELECT FLOOR(-123.49) AS RoundedValue;
-- R'#+,;5"5: -124
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-- 3. R"#%7' 5&67 *"%%78
SELECT
Ê   FLOOR(123.99) AS DecimalValue,
Ê   FLOOR(78.9) AS FloatValue,
Ê   FLOOR($19.99) AS MoneyValue;

-- 4. ?/"05&1'40)' 6/&('%'%&' (/"41'5 6),%78 0)/)=)0)
DECLARE @totalItems INT = 100, @itemsPerBox INT = 9;
SELECT FLOOR(@totalItems * 1.0 / @itemsPerBox) AS FullBoxes;
-- R'#+,;5"5: 11

-- 5. ./"$%'%&' 4 CEILING
SELECT
Ê   FLOOR(45.12) AS FloorValue,  -- 45
Ê   CEILING(45.12) AS CeilValue;  -- 46

LOG

E(-9B". +60+*'7'%$ -'$(*',:-28 ,6A'*"?& ()6 6#-6+'-"; e) (9'0'--6A6
<"#,6+6A6 +2*'=%-"..

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ -'$(*',:-28 ,6A'*"?& (ln(x))

¥ F611%*="+'%$ $")2 float " decimal

¥ J/*'$-'. ?(-9B". - EXP() (G9#)6-%-$')

¥ N6=-6 (9'0'$: )*6"0+6,:-6% 6#-6+'-"% ,6A'*"?&'

KI+4&0% 1'*'/%)*0:

¥ base - -%6/.0'$%,:-6% 6#-6+'-"% ,6A'*"?&' ()6 (&6,<'-"; e Å 2.71828)

¥ numeric_expression - )6,6="$%,:-6% <"#,6 (/6,:C% 0)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% ,6A'*"?&' ($") float)

¥ NULL %#," +361-6% 0-'<%-"% NULL "," ² 0

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:
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¥ D'#<%$ #*696+ *6#$' "-+%#$"B"8/+9,'16+

¥ R-',"0 1'--23 (#*'+-%-"% /6,:C"3 <"#%,)

¥ 5'#$*689' ,6A'*"?&"<%#9"3 C9', -' A*'?"9'3

¥ F*6+%*9' &'$%&'$"<%#9"3 *'#<%$6+

.*$/%*0 2'1*+(+3:

-- 1. !"5+/",;%79 ,)@"/&Q( (6) )4%)$"%&> e)
SELECT LOG(10) AS NaturalLog;
-- R'#+,;5"5: Å2.302585092994046

-- 2. S)@"/&Q( 6) )4%)$"%&> 10
SELECT LOG(10, 10) AS Log10;
-- R'#+,;5"5: 1.0

-- 3. S)@"/&Q( 6) 6/)&#$),;%)(+ )4%)$"%&> (2)
SELECT LOG(2, 8) AS Log2_8;
-- R'#+,;5"5: 3.0

-- 4. .6'2&",;%7' #%"1'%&-
SELECT
Ê   LOG(EXP(1)) AS LnE,  -- 1.0
Ê   LOG(1) AS Ln1;        -- 0.0

LOG10

E(-9B". +60+*'7'%$ 1%#.$"<-28 ,6A'*"?& ()6 6#-6+'-"; 10) (9'0'--6A6
<"#,6+6A6 +2*'=%-"..

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ ,6A'*"?& )6 6#-6+'-"; 10 (log`a)

¥ F611%*="+'%$ $")2 float " decimal

¥ J/*'$-'. ?(-9B". - POWER(10, x)

¥ !)%B"',"0"*6+'--'. +%*#". ?(-9B"" LOG 1,. 6#-6+'-". 10

KI+4&0% 1'*'/%)*0:
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4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 265 | !$*'-"B'



¥ numeric_expression - )6,6="$%,:-6% <"#,6 (/6,:C% 0)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% ,6A'*"?&' ($") float)

¥ NULL %#," +361-6% 0-'<%-"% NULL "," ² 0

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J)*%1%,%-"% 96,"<%#$+' B"?* + <"#,'3 (*'0*.1-6#$")

¥ !*'+-%-"% 6<%-: /6,:C"3 <"#%, <%*%0 "3 )6*.19" +%,"<"-2

¥ R-',"0 1'--23 # G9#)6-%-B"',:-2& *6#$6& ()*61'=", )6#%7'%&6#$:)

.*$/%*0 2'1*+(+3:

-- 1. A'4-5&1%79 ,)@"/&Q( 100
SELECT LOG10(100) AS Log100;
-- R'#+,;5"5: 2.0

-- 2. A'4-5&1%79 ,)@"/&Q( 1
SELECT LOG10(1) AS Log1;
-- R'#+,;5"5: 0.0

-- 3. A'4-5&1%79 ,)@"/&Q( 0.1
SELECT LOG10(0.1) AS Log01;
-- R'#+,;5"5: -1.0

-- 4. C46),;#)$"%&' 4 6'/'('%%)9
DECLARE @value FLOAT = 1000;
SELECT LOG10(@value) AS LogResult;
-- R'#+,;5"5: 3.0

MAX

E(-9B". +60+*'7'%$ &'9#"&',:-6% 0-'<%-"% + -'/6*% 0-'<%-"8.

!(&+3&0% 3+2/+F&+()$:

¥ 5'361"$ &'9#"&',:-6% 0-'<%-"% + #$6,/B% "," +2*'=%-""
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¥ D'/6$'%$ # <"#,6+2&" $")'&", 1'$'&", #$*69'&"

¥ N6=%$ "#)6,:06+'$:#. # GROUP BY 1,. A*())6+6A6 '-',"0'

KI+4&0% 1'*'/%)*0:

¥ expression - #$6,/%B "," +2*'=%-"% 1,. '-',"0'

¥ ALL|DISTINCT - -%6/.0'$%,:-28 &61"?"9'$6* ()6 (&6,<'-"; ALL)

K0I+4&0% 1'*'/%)*0:

¥ N'9#"&',:-6% 0-'<%-"% $6A6 =% $")', <$6 " +361-6%

¥ NULL %#," +#% 0-'<%-". NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J)*%1%,%-"% &'9#"&',:-68 B%-2 $6+'*6+ + 9'$%A6*""

¥ F6"#9 )6#,%1-%8 1'$2 0'9'0' "," 6/-6+,%-".

¥ 42.+,%-"% *%96*1-23 0-'<%-"8 (&'9#. )*61'=", &'9#. )6#%7'%&6#$:)

¥ R-',"0 )"96+23 -'A*(069 (&'9#. )619,;<%-"., &'9#. $*'?"9)

¥ 5'36=1%-"% &'9#"&',:-6A6 +60*'#$'/#$'=' + +2/6*9%

.*$/%*0 2'1*+(+3:

-- 1. .)#*"'( 5"=,&2+ Products & %"8)*&( ("04&(",;%+> 2'%+
CREATE TABLE Products (
Ê   ProductID INT PRIMARY KEY,
Ê   ProductName NVARCHAR(100),
Ê   Price DECIMAL(10,2),
Ê   Category NVARCHAR(50)
);
INSERT INTO Products VALUES
(1, 'H),)0)', 85.50, '?/)*+057'),
(2, 'X,'=', 45.00, '?/)*+057'),
(3, 'O','$&#)/', 45000.00, 'O'8%&0"'),
(4, '.("/5Q)%', 78000.00, 'O'8%&0"');
SELECT MAX(Price) AS MaxPrice FROM Products;
-- R'#+,;5"5: 78000.00
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-- 2. H"04&(",;%"- *"5" $ 5"=,&2' Orders
CREATE TABLE Orders (
Ê   OrderID INT PRIMARY KEY,
Ê   OrderDate DATE,
Ê   Amount DECIMAL(10,2)
);
INSERT INTO Orders VALUES
(1, '2023-01-15', 1500.00),
(2, '2023-02-20', 2300.00),
(3, '2023-01-10', 800.00);
SELECT MAX(OrderDate) AS LatestOrder FROM Orders;
-- R'#+,;5"5: '2023-02-20'

-- 3. M/+66&/)$0" 6) 0"5'@)/&-(
SELECT
Ê   Category,
Ê   MAX(Price) AS MaxCategoryPrice
FROM Products
GROUP BY Category;

-- 4. H"04&(",;%"- 45/)0" (,'04&0)@/"Q&1'40)' 4/"$%'%&')
SELECT MAX(ProductName) AS LastProductName FROM Products;
-- R'#+,;5"5: 'X,'=' (6)4,'*%&9 6) ",Q"$&5+)

MIN

E(-9B". +60+*'7'%$ &"-"&',:-6% 0-'<%-"% + -'/6*% 0-'<%-"8.

!(&+3&0% 3+2/+F&+()$:

¥ 5'361"$ &"-"&',:-6% 0-'<%-"% + #$6,/B% "," +2*'=%-""

¥ D'/6$'%$ # <"#,6+2&" $")'&", 1'$'&", #$*69'&"

¥ SA-6*"*(%$ NULL 0-'<%-".

¥ N6=%$ "#)6,:06+'$:#. # GROUP BY 1,. A*())6+6A6 '-',"0'

KI+4&0% 1'*'/%)*0:

¥ expression - #$6,/%B "," +2*'=%-"% 1,. '-',"0'

¥ ALL|DISTINCT - -%6/.0'$%,:-28 &61"?"9'$6* ()6 (&6,<'-"; ALL)
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K0I+4&0% 1'*'/%)*0:

¥ N"-"&',:-6% 0-'<%-"% $6A6 =% $")', <$6 " +361-6%

¥ NULL %#," +#% 0-'<%-". NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6"#9 &"-"&',:-68 #$6"&6#$" $6+'*6+

¥ J)*%1%,%-"% #'&68 *'--%8 1'$2 #6/2$".

¥ 42.+,%-"% &"-"&',:-23 0-'<%-"8 (&"-. $%&)%*'$(*', &"-. 6#$'$69)

¥ R-',"0 &"-"&',:-23 #*696+ +2)6,-%-". 0'1'<

¥ 5'36=1%-"% #'&6A6 -"096A6 *%8$"-A' "," 6B%-9"

.*$/%*0 2'1*+(+3:

-- 1. .)#*"'( 5"=,&2+ Products & %"8)*&( (&%&(",;%+> 2'%+
CREATE TABLE Products (
Ê   ProductID INT PRIMARY KEY,
Ê   ProductName NVARCHAR(100),
Ê   Price DECIMAL(10,2),
Ê   Category NVARCHAR(50)
);
INSERT INTO Products VALUES
(1, 'H),)0)', 85.50, '?/)*+057'),
(2, 'X,'=', 45.00, '?/)*+057'),
(3, 'O','$&#)/', 45000.00, 'O'8%&0"'),
(4, '.("/5Q)%', 78000.00, 'O'8%&0"');
SELECT MIN(Price) AS MinPrice FROM Products;
-- R'#+,;5"5: 45.00
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-- 2. H&%&(",;%"- *"5" $ 5"=,&2' Orders
CREATE TABLE Orders (
Ê   OrderID INT PRIMARY KEY,
Ê   OrderDate DATE,
Ê   Amount DECIMAL(10,2)
);
INSERT INTO Orders VALUES
(1, '2023-01-15', 1500.00),
(2, '2023-02-20', 2300.00),
(3, '2023-01-10', 800.00);
SELECT MIN(OrderDate) AS EarliestOrder FROM Orders;
-- R'#+,;5"5: '2023-01-10'

-- 3. M/+66&/)$0" 6) 0"5'@)/&-(
SELECT
Ê   Category,
Ê   MIN(Price) AS MinCategoryPrice
FROM Products
GROUP BY Category;

-- 4. H&%&(",;%"- 45/)0" (,'04&0)@/"Q&1'40)' 4/"$%'%&')
SELECT MIN(ProductName) AS FirstProductName FROM Products;
-- R'#+,;5"5: 'H),)0)' (6'/$)' 6) ",Q"$&5+)

-- 5. .6'2&",;%7' 4,+1"&
CREATE TABLE TestValues (Value INT);
INSERT INTO TestValues VALUES (10), (NULL), (5);
SELECT MIN(Value) FROM TestValues;  -- 5 (NULL &@%)/&/+'54-)

PI

E(-9B". +60+*'7'%$ 0-'<%-"% &'$%&'$"<%#968 96-#$'-$2 ¹ ()").

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ 96-#$'-$( ¹ Å 3.1415926536

¥ U6<-6#$: - 10 1%#.$"<-23 0-'96+

¥ 5% $*%/(%$ )'*'&%$*6+

¥ 460+*'7'%$ 0-'<%-"% $")' float

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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KI+4&0% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% ¹ ($") float)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ D'#<%$ 1,"-2 69*(=-6#$" " ),67'1" 9*(A'

¥ U*"A6-6&%$*"<%#9"% +2<"#,%-".

¥ M%6&%$*"<%#9"% *'#<%$2 (6/O%&2, )6+%*3-6#$")

¥ M*'?"<%#9"% )*%6/*'06+'-". " '-"&'B""

¥ S-=%-%*-2% *'#<%$2 (&%3'-"9', ?"0"9')

.*$/%*0 2'1*+(+3:

-- 1. ?),+1'%&' #%"1'%&- ¹
SELECT PI() AS PiValue;
-- R'#+,;5"5: 3.141592653589793

-- 2. C46),;#)$"%&' $ /"41'5"8 (*,&%" )0/+:%)45&)
DECLARE @radius FLOAT = 5;
SELECT 2 * PI() * @radius AS Circumference;
-- R'#+,;5"5: Å31.41592653589793

-- 3. ?,)<"*; 0/+@"
SELECT PI() * POWER(10, 2) AS CircleArea;
-- R'#+,;5"5: Å314.1592653589793

-- 4. O/&@)%)('5/&1'40&' $71&4,'%&-
SELECT SIN(PI()/2) AS Sin90Deg;  -- 1.0

POWER

E(-9B". +60+*'7'%$ *%0(,:$'$ +60+%1%-". <"#,' + (9'0'--(; #$%)%-:.

!(&+3&0% 3+2/+F&+()$:
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¥ 42<"#,.%$ xb (x + #$%)%-" n)

¥ F611%*="+'%$ B%,2% " 1*6/-2% #$%)%-"

¥ J/*'$-'. ?(-9B". - LOG (,6A'*"?&)

KI+4&0% 1'*'/%)*0:

¥ x - 6#-6+'-"% (,;/6% 1%8#$+"$%,:-6% <"#,6)

¥ y - )69'0'$%,: #$%)%-" (,;/6% 1%8#$+"$%,:-6% <"#,6)

K0I+4&0% 1'*'/%)*0:

¥ D%0(,:$'$ +60+%1%-". + #$%)%-: ($") float)

¥ NULL %#," ,;/68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 460+%1%-"% + 9+'1*'$ "," 9(/ 0-'<%-"8 (-')*"&%*, *'#<%$ ),67'1" ","
6/O%&')

¥ !,6=-2% ?"-'-#6+2% *'#<%$2 (#,6=-2% )*6B%-$2, *6#$ "-+%#$"B"8)

¥ 5'(<-2% +2<"#,%-". (?"0"<%#9"% " 3"&"<%#9"% ?6*&(,2)

¥ F*%6/*'06+'-"% %1"-"B "0&%*%-". (-')*"&%*, 9+'1*'$-2% &%$*2 +
9+'1*'$-2% #'-$"&%$*2)

¥ D'#<%$ G9#)6-%-B"',:-6A6 *6#$' ()6)(,.B"", +"*(#-68 '9$"+-6#$")

.*$/%*0 2'1*+(+3:

-- 1. L)#$'*'%&' $ 2',+> 45'6'%;
SELECT POWER(5, 3) AS Result;  -- 5\
-- R'#+,;5"5: 125.0

-- 2. L)#$'*'%&' $ */)=%+> 45'6'%;
SELECT POWER(9, 0.5) AS SquareRoot;  -- Ã9
-- R'#+,;5"5: 3.0
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-- 3. .6'2&",;%7' 4,+1"&
SELECT
Ê   POWER(5, 0) AS AnyToZero,  -- 1.0
Ê   POWER(1, 100) AS OneToAny,  -- 1.0
Ê   POWER(0, 5) AS ZeroToPositive; -- 0.0

-- 4. C46),;#)$"%&' 4 6'/'('%%7(&
DECLARE @base FLOAT = 2.5, @exp FLOAT = 3;
SELECT POWER(@base, @exp) AS CustomPower;
-- R'#+,;5"5: 15.625

-- 5. 3)(6,'04%7' $71&4,'%&-
SELECT POWER(10, LOG10(2)) AS InverseLog;
-- R'#+,;5"5: Å2.0

RAND

E(-9B". +60+*'7'%$ )#%+16#,(<'8-6% <"#,6 $")' float + 1"')'06-% 6$ 0 16 1.

!(&+3&0% 3+2/+F&+()$:

¥ M%-%*"*(%$ #,(<'8-6% <"#,6 6$ 0 16 1

¥ N6=%$ )*"-"&'$: -'<',:-6% 0-'<%-"% (seed) 1,. +6#)*6"0+61"&6#$"

¥ 460+*'7'%$ 0-'<%-"% $")' float

¥ F*" 61"-'96+6& seed A%-%*"*(%$ 61"-'96+2% )6#,%16+'$%,:-6#$"

KI+4&0% 1'*'/%)*0:

¥ seed - -%6/.0'$%,:-6% B%,6% <"#,6 1,. "-"B"',"0'B"" A%-%*'$6*'

K0I+4&0% 1'*'/%)*0:

¥ !,(<'8-6% <"#,6 (0 ² n < 1) $")' float

¥ NULL %#," seed NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ M%-%*'B". #,(<'8-23 <"#%, + 1"')'06-% 6$ 0 16 1

¥ !601'-"% )#%+16#,(<'8-23 0-'<%-"8 1,. $%#$6+23 1'--23
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¥ F*"&%-%-"% + &'$%&'$"<%#9"3 +2<"#,%-".3, $*%/(;7"3 #,(<'8-23
96G??"B"%-$6+

¥ S&"$'B". +%*6.$-6#$-23 )*6B%##6+ (-')*"&%*, *602A*2C%8 ","
#,(<'8-23 #6/2$"8)

.*$/%*0 2'1*+(+3:

-- 1. E"#)$)' &46),;#)$"%&' (4,+1"9%)' 1&4,))
SELECT RAND() AS RandomValue;
-- R'#+,;5"5: %"6/&('/, 0.71359199321292355

-- 2. . Q&04&/)$"%%7( seed ($)46/)&#$)*&(79 /'#+,;5"5)
SELECT RAND(100) AS SeededRandom;
-- L4'@*": 0.71543665736748563

-- 3. M'%'/"2&- 1&4', $ #"*"%%)( *&"6"#)%' ()5 10 *) 20)
SELECT 10 + (RAND() * 10) AS RandomInRange;
-- R'#+,;5"5: %"6/&('/, 15.327590423332144

-- 4. C46),;#)$"%&' $ INSERT
CREATE TABLE #RandomNumbers (ID INT IDENTITY, Value FLOAT);
INSERT INTO #RandomNumbers (Value)
SELECT RAND() FROM (VALUES (1),(2),(3),(4),(5)) AS nums(n);
SELECT * FROM #RandomNumbers;

ROUND

E(-9B". 69*(A,.%$ <"#,6 16 (9'0'--68 $6<-6#$".

!(&+3&0% 3+2/+F&+()$:

¥ J9*(A,.%$ <"#,' 16 0'1'--6A6 96,"<%#$+' 1%#.$"<-23 0-'96+

¥ F611%*="+'%$ *'0-2% $")2 1'--23 (decimal, float, money)

¥ N6=%$ 69*(A,.$: 9'9 ++%*3, $'9 " +-"0

¥ F60+6,.%$ (9'0'$: $") 69*(A,%-". ()6 (&6,<'-"; - 16 /,"='8C%A6)

KI+4&0% 1'*'/%)*0:
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¥ numeric_expression - <"#,6 1,. 69*(A,%-".

¥ length - 96,"<%#$+6 1%#.$"<-23 0-'96+

¥ function - -%6/.0'$%,:-28 )'*'&%$* 69*(A,%-".:

¥ 0 "," 6)(7%- - #$'-1'*$-6% 69*(A,%-"% ()6 (&6,<'-";)

¥ 1 - (#%<%-"% ('-',6A TRUNCATE)

K0I+4&0% 1'*'/%)*0:

¥ J9*(A,%--6% 0-'<%-"% $6A6 =% $")', <$6 " +361-6%

¥ NULL %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J9*(A,%-"% <"#,6+23 0-'<%-"8 16 (9'0'--6A6 96,"<%#$+' 1%#.$"<-23
0-'96+

¥ E"-'-#6+2% *'#<%$2, A1% $*%/(%$#. $6<-6#$: 16 6)*%1%,%--6A6 *'0*.1'
(B%-$2, 96)%89" " $.1.)

¥ H)*67%-"% 1*6/-23 <"#%, 1,. (16/6<"$'%&6#$" 6$<%$6+

¥ J/*'/6$9' *%0(,:$'$6+ &'$%&'$"<%#9"3 6)%*'B"8 )%*%1 1',:-%8C"&"
+2<"#,%-".&"

¥ F*"+%1%-"% 1'--23 9 %1"-6&( ?6*&'$( )%*%1 #63*'-%-"%& ","
6$6/*'=%-"%&

.*$/%*0 2'1*+(+3:

-- 1. .5"%*"/5%)' )0/+@,'%&' (*) 2 #%"0)$)
SELECT ROUND(5.323232, 2) AS RoundedValue;
-- R'#+,;5"5: 5.32

-- 2. J0/+@,'%&' *) 2',)@)
SELECT ROUND(5.678, 0) AS IntegerRound;
-- R'#+,;5"5: 6

-- 3. K4'1'%&' (='# )0/+@,'%&-)
SELECT ROUND(5.678, 2, 1) AS TruncatedValue;
-- R'#+,;5"5: 5.67
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-- 4. J0/+@,'%&' *'%':%78 #%"1'%&9
SELECT ROUND($123.4567, 2) AS MoneyRounded;
-- R'#+,;5"5: 123.46

-- 5. J5/&2"5',;%"- 5)1%)45; ()0/+@,'%&' *) *'4-50)$)
SELECT ROUND(123.456, -1) AS RoundedToTens;
-- R'#+,;5"5: 120

SIGN

E(-9B". +60+*'7'%$ 0-'9 (9'0'--6A6 <"#,6+6A6 +2*'=%-"..

!(&+3&0% 3+2/+F&+()$:

¥ J)*%1%,.%$ 0-'9 <"#,' (-1, 0 "," +1)

¥ D'/6$'%$ #6 +#%&" <"#,6+2&" $")'&" 1'--23

¥ 460+*'7'%$ B%,6<"#,%--6% 0-'<%-"%

¥ 5% "0&%-.%$ #'&6 <"#,6, $6,:96 6)*%1%,.%$ %A6 0-'9

KI+4&0% 1'*'/%)*0:

¥ numeric_expression - <"#,6+6% +2*'=%-"% 1,. '-',"0'

K0I+4&0% 1'*'/%)*0:

¥ -1 %#," <"#,6 6$*"B'$%,:-6%

¥ 0 %#," <"#,6 *'+-6 -(,;

¥ +1 %#," <"#,6 )6,6="$%,:-6%

¥ NULL %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ Q,'##"?"9'B". <"#%, )6 0-'9( ()6,6="$%,:-2%/6$*"B'$%,:-2%/-(,%+2%)

¥ H#,6+-'. 6/*'/6$9' 1'--23 + 0'+"#"&6#$" 6$ 0-'9' 0-'<%-".

¥ E",:$*'B". 0')"#%8 )6 0-'9( <"#,6+23 0-'<%-"8

¥ N'$%&'$"<%#9"% *'#<%$2, $*%/(;7"% '-',"0' 0-'9' <"#,'

.*$/%*0 2'1*+(+3:
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4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 276 | !$*'-"B'



-- 1. J6/'*','%&' #%"0" 1&4,"
SELECT SIGN(41) AS SignResult;
-- R'#+,;5"5: 1

SIN

E(-9B". +60+*'7'%$ $*"A6-6&%$*"<%#9"8 #"-(# (9'0'--6A6 (A,'.

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ #"-(# (A,', 0'1'--6A6 + *'1"'-'3

¥ F611%*="+'%$ +#% <"#,6+2% $")2 1'--23

¥ 460+*'7'%$ 0-'<%-"% $")' FLOAT

¥ N6=%$ "#)6,:06+'$:#. + &'$%&'$"<%#9"3 " "-=%-%*-23 *'#<%$'3

KI+4&0% 1'*'/%)*0:

¥ angle Ð (A6, + *'1"'-'3 (<"#,6+6% +2*'=%-"%: INT, DECIMAL, FLOAT " $. 1.)

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% #"-(#' + 1"')'06-% 6$ -1 16 1 ($") FLOAT)

¥ NULL, %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ U*"A6-6&%$*"<%#9"% *'#<%$2 + &'$%&'$"9% " ?"0"9%

¥ J/*'/6$9' A%6&%$*"<%#9"3 1'--23 (966*1"-'$2, (A,2)

¥ M%-%*'B". +6,-6+23 #"A-',6+ ('-',"0 1'--23, 0+(96+2% 96,%/'-".)

¥ D'#<%$2 + 96&):;$%*-68 A*'?"9% " '-"&'B""

.*$/%*0 2'1*+(+3:

-- .&%+4 +@," ¹/2 (90 @/"*+4)$)
SELECT SIN(PI()/2) AS SinValue;
-- R'#+,;5"5: 1
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-- .&%+4 %+,'$)@) +@,"
SELECT SIN(0) AS SinZero;
-- R'#+,;5"5: 0

SQRT

E(-9B". +2<"#,.%$ 9+'1*'$-28 96*%-: "0 (9'0'--6A6 <"#,'.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ 9+'1*'$-28 96*%-: 0'1'--6A6 <"#,6+6A6 0-'<%-".

¥ F611%*="+'%$ <"#,6+2% $")2 1'--23 (INT, DECIMAL, FLOAT " 1*.)

¥ 460+*'7'%$ NULL, %#," +361-6% 0-'<%-"% NULL

¥ 4202+'%$ 6C"/9( )*" )%*%1'<% 6$*"B'$%,:-6A6 <"#,'

KI+4&0% 1'*'/%)*0:

¥ number Ð <"#,6 1,. +2<"#,%-". 9+'1*'$-6A6 96*-. (-%6$*"B'$%,:-6%
<"#,6+6% +2*'=%-"%)

K0I+4&0% 1'*'/%)*0:

¥ Q+'1*'$-28 96*%-: <"#,' ($") FLOAT)

¥ NULL, %#," +361-6% 0-'<%-"% NULL

¥ JC"/9', %#," <"#,6 6$*"B'$%,:-6%

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ N'$%&'$"<%#9"% " #$'$"#$"<%#9"% *'#<%$2 (#$'-1'*$-6% 6$9,6-%-"%,
*'##$6.-"% &%=1( $6<9'&")

¥ E"-'-#6+2% +2<"#,%-". (#,6=-2% )*6B%-$2, +6,'$",:-6#$:)

¥ S-=%-%*-2% *'#<%$2 (?"0"9', G,%9$*6$%3-"9')

¥ M%6&%$*"<%#9"% "0&%*%-". (1,"-' 1"'A6-',", *'1"(# 69*(=-6#$")

¥ F*6+%*9' 96**%9$-6#$" 1'--23 (6$*"B'$%,:-2% 0-'<%-". -%16)(#$"&2)

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 3$"*/"5%79 0)/'%; &# 25
SELECT SQRT(25) AS Root;
-- R'#+,;5"5: 5

-- 3$"*/"5%79 0)/'%; &# */)=%)@) 1&4,"
SELECT SQRT(2.25) AS Root;
-- R'#+,;5"5: 1.5

-- J=/"=)50" NULL-#%"1'%&9
SELECT SQRT(NULL) AS Root;
-- R'#+,;5"5: NULL

-- JP&=0" 6/& )5/&2"5',;%)( 1&4,'
SELECT SQRT(-1) AS Root;

SQUARE

E(-9B". +60+*'7'%$ 9+'1*'$ (9'0'--6A6 <"#,'.

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ 0-'<%-"% <"#,', +60+%1%--6A6 +6 +$6*(; #$%)%-:

¥ F611%*="+'%$ +#% <"#,6+2% $")2 1'--23 (INT, DECIMAL, FLOAT " 1*.)

¥ 460+*'7'%$ 0-'<%-"% $6A6 =% $")', <$6 " +361-68 )'*'&%$* (9*6&%
B%,6<"#,%--23 )%*%)6,-%-"8)

¥ D'/6$'%$ # )6,6="$%,:-2&", 6$*"B'$%,:-2&" <"#,'&" " -(,%&

KI+4&0% 1'*'/%)*0:

¥ number - <"#,6+6% +2*'=%-"% 1,. +60+%1%-". + 9+'1*'$

K0I+4&0% 1'*'/%)*0:

¥ Q+'1*'$ +361-6A6 <"#,' (#63*'-.%$ $") +361-6A6 0-'<%-".)

¥ NULL, %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ N'$%&'$"<%#9"% " #$'$"#$"<%#9"% *'#<%$2 (1"#)%*#"., #$'-1'*$-6%

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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6$9,6-%-"%)

¥ E"0"<%#9"% ?6*&(,2 (9"-%$"<%#9'. G-%*A"., *'#<%$ ),67'1%8)

¥ E"-'-#6+2% +2<"#,%-". (#,6=-2% )*6B%-$2, '-',"0 16361-6#$")

¥ M%6&%$*"<%#9"% +2<"#,%-". (),67'1: 9+'1*'$', $%6*%&' F"?'A6*')

¥ S-=%-%*-2% *'#<%$2 (&67-6#$:, #6)*6$"+,%-"%)

.*$/%*0 2'1*+(+3:

-- 3$"*/"5 2',)@) 1&4,"
SELECT SQUARE(5) AS Result;
-- R'#+,;5"5: 25

-- 3$"*/"5 */)=%)@) 1&4,"
SELECT SQUARE(2.5) AS Result;
-- R'#+,;5"5: 6.25

-- 3$"*/"5 )5/&2"5',;%)@) 1&4,"
SELECT SQUARE(-3) AS Result;
-- R'#+,;5"5: 9

-- J=/"=)50" NULL-#%"1'%&9
SELECT SQUARE(NULL) AS Result;
-- R'#+,;5"5: NULL

STDEV

E(-9B". +2<"#,.%$ #$'$"#$"<%#96% #$'-1'*$-6% 6$9,6-%-"% 1,. (9'0'--6A6
-'/6*' 0-'<%-"8.

!(&+3&0% 3+2/+F&+()$:

¥ D'##<"$2+'%$ #$'-1'*$-6% 6$9,6-%-"% 9'9 &%*( *'0/*6#' 1'--23

¥ SA-6*"*(%$ NULL-0-'<%-". + +2/6*9%

¥ F611%*="+'%$ <"#,6+2% $")2 1'--23 (INT, DECIMAL, FLOAT " 1*.)

KI+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ expression Ñ <"#,6+6% +2*'=%-"% "," "&. #$6,/B' # 1'--2&" 1,. '-',"0'

K0I+4&0% 1'*'/%)*0:

¥ !$'-1'*$-6% 6$9,6-%-"% ($") FLOAT)

¥ NULL, %#," + +2/6*9% -%16#$'$6<-6 1'--23 (&%-%% 2 #$*69)

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 +6,'$",:-6#$" ?"-'-#6+23 )69'0'$%,%8

¥ Q6-$*6,: 9'<%#$+' + )*6"0+61#$+%

¥ J/*'/6$9' G9#)%*"&%-$',:-23 1'--23

¥ !$'$"#$"<%#9"8 '-',"0 +2/6*69

.*$/%*0 2'1*+(+3:

-- .)#*"%&' & #"6),%'%&' 5"=,&27 6/)*+05)$
CREATE TABLE Products (
Ê   ProductID INT PRIMARY KEY,
Ê   ProductName NVARCHAR(100),
Ê   Price DECIMAL(10, 2)
);
INSERT INTO Products VALUES
(1, 'H),)0)', 50.00),
(2, 'X,'=', 30.00),
(3, '.7/', 220.00),
(4, 'Y92"', 70.00),
(5, 'H-4)', 350.00);

-- L71&4,'%&' 45"%*"/5%)@) )50,)%'%&- 2'%
SELECT STDEV(Price) AS PriceDeviation FROM Products;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- .)#*"%&' & #"6),%'%&' 5"=,&27 45+*'%5)$
CREATE TABLE Students (
Ê   StudentID INT PRIMARY KEY,
Ê   GroupName NVARCHAR(20),
Ê   ExamScore INT
);
INSERT INTO Students VALUES
(1, 'M/+66" A', 85),
(2, 'M/+66" A', 90),
(3, 'M/+66" A', 78),
(4, 'M/+66" B', 92),
(5, 'M/+66" B', 88),
(6, 'M/+66" B', 95);

-- ./"$%'%&' 45"%*"/5%78 )50,)%'%&9 )2'%)0 (':*+ @/+66"(&
SELECT
Ê   GroupName,
Ê   AVG(ExamScore) AS AvgScore,
Ê   STDEV(ExamScore) AS ScoreDeviation
FROM Students
GROUP BY GroupName;

STDEVP

E(-9B". +2<"#,.%$ #$'-1'*$-6% 6$9,6-%-"% 1,. A%-%*',:-68 #6+69()-6#$".

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ #$'-1'*$-6% 6$9,6-%-"% )6 +#%8 #6+69()-6#$" 1'--23

¥ SA-6*"*(%$ NULL-0-'<%-". + *'#<%$'3

¥ U*%/(%$ &"-"&(& 1 0-'<%-"% 1,. +2<"#,%-". (+ 6$,"<"% 6$ STDEV, A1% -(=-6
2 0-'<%-".)

¥ F611%*="+'%$ <"#,6+2% $")2 1'--23 (INT, DECIMAL, FLOAT " 1*.)

KI+4&0% 1'*'/%)*0:

¥ expression - <"#,6+6% +2*'=%-"% "," #$6,/%B

K0I+4&0% 1'*'/%)*0:

¥ !$'-1'*$-6% 6$9,6-%-"% A%-%*',:-68 #6+69()-6#$" (FLOAT)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ NULL %#," +#% 0-'<%-". NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 1'--23 )6 +#%8 A%-%*',:-68 #6+69()-6#$" (' -% )6 +2/6*9%)

¥ Q6-$*6,: 9'<%#$+' )*" )6,-6& 6/#,%16+'-"" )*61(9B""

¥ !$'$"#$"<%#9"8 '-',"0 )6,-23 -'/6*6+ 1'--23

.*$/%*0 2'1*+(+3:

-- .)#*"%&' & #"6),%'%&' 5"=,&27 4)5/+*%&0)$
CREATE TABLE Employees (
Ê   EmployeeID INT PRIMARY KEY,
Ê   Department NVARCHAR(50),
Ê   Salary DECIMAL(10, 2)
);
INSERT INTO Employees VALUES
(1, 'IT', 85000.00),
(2, 'IT', 92000.00),
(3, 'HR', 65000.00),
(4, 'HR', 72000.00),
(5, 'Sales', 58000.00),
(6, 'Sales', NULL);

-- .5"%*"/5%)' )50,)%'%&' #"/6,"5 6) $4'9 0)(6"%&&
SELECT STDEVP(Salary) AS SalaryDeviation FROM Employees;

-- ./"$%'%&' )5*',)$
SELECT
Ê   Department,
Ê   AVG(Salary) AS AvgSalary,
Ê   STDEVP(Salary) AS SalaryDeviation
FROM Employees
WHERE Salary IS NOT NULL
GROUP BY Department;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- .)#*"%&' & #"6),%'%&' 5"=,&27 &#('/'%&9
CREATE TABLE QualityMeasurements (
Ê   MeasurementID INT PRIMARY KEY,
Ê   ProductCode NVARCHAR(20),
Ê   Value DECIMAL(8, 3)
);
INSERT INTO QualityMeasurements VALUES
(1, 'A-100', 10.254),
(2, 'A-100', 10.312),
(3, 'A-100', 10.198),
(4, 'B-200', 15.687),
(5, 'B-200', 15.723),
(6, 'B-200', 15.655);

-- D%",&# 5)1%)45& 6/)&#$)*45$" 6) 6/)*+05"(
SELECT
Ê   ProductCode,
Ê   STDEVP(Value) AS ProductionPrecision
FROM QualityMeasurements

SUM

E(-9B". +60+*'7'%$ #(&&( +#%3 0-'<%-"8 + (9'0'--6& #$6,/B% ","
+2*'=%-"".

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ #(&&( 0-'<%-"8 + #$6,/B% "," +2*'=%-""

¥ SA-6*"*(%$ NULL-0-'<%-". + *'#<%$'3

¥ F611%*="+'%$ <"#,6+2% $")2 1'--23 (INT, DECIMAL, FLOAT, MONEY " 1*.)

¥ N6=%$ "#)6,:06+'$:#. # GROUP BY 1,. 'A*%A"*6+'-". 1'--23 )6 A*())'&

¥ D'/6$'%$ # DISTINCT 1,. #(&&"*6+'-". (-"9',:-23 0-'<%-"8

KI+4&0% 1'*'/%)*0:

¥ expression - <"#,6+6% +2*'=%-"% "," #$6,/%B 1,. #(&&"*6+'-".

¥ DISTINCT (6)B"6-',:-6) - ?,'A 1,. #(&&"*6+'-". $6,:96 (-"9',:-23
0-'<%-"8

K0I+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 284 | !$*'-"B'



¥ !(&&' 0-'<%-"8 (#63*'-.%$ $") +361-23 1'--23)

¥ NULL %#," +#% 0-'<%-". NULL "," $'/,"B' )(#$'

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E"-'-#6+2% 6$<%$2 (6/7'. +2*(<9', #(&&' )*61'=)

¥ H<%$ *%#(*#6+ (6/7%% 96,"<%#$+6 $6+'*6+ -' #9,'1%)

¥ R-',"0 )*6"0+61"$%,:-6#$" (#(&&'*-6% +*%&. *'/6$2)

¥ !$'$"#$"<%#9"% *'#<%$2 (+ #6<%$'-"" # 1*(A"&" 'A*%A'$-2&" ?(-9B".&")

.*$/%*0 2'1*+(+3:

-- .)#*"%&' & #"6),%'%&' 5"=,&27 6/)*":
CREATE TABLE Sales (
Ê   SaleID INT PRIMARY KEY,
Ê   ProductID INT,
Ê   SaleDate DATE,
Ê   Amount DECIMAL(10, 2),
Ê   Quantity INT
);
INSERT INTO Sales VALUES
(1, 101, '2023-01-15', 150.50, 2),
(2, 102, '2023-01-15', 200.00, 1),
(3, 101, '2023-01-16', 75.25, 1),
(4, 103, '2023-01-17', 300.75, 3),
(5, 102, '2023-01-18', 400.00, 2),
(6, 101, '2023-01-19', 225.75, 3);

-- 1. J=<"- 4+((" $4'8 6/)*":
SELECT SUM(Amount) AS TotalSales FROM Sales;

-- 2. .+((" 6/)*": 6) 6/)*+05"(
SELECT
Ê   ProductID,
Ê   SUM(Amount) AS ProductTotal
FROM Sales
GROUP BY ProductID
ORDER BY ProductTotal DESC;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 3. .+(("/%)' 0),&1'45$) 6/)*"%%78 5)$"/)$
SELECT SUM(Quantity) AS TotalQuantity FROM Sales;

-- 4. C46),;#)$"%&' DISTINCT (4+((" +%&0",;%78 #%"1'%&9)
SELECT SUM(DISTINCT Amount) AS UniqueAmountsSum FROM Sales;

-- 5. .+((" 4 +4,)$&'( WHERE
SELECT SUM(Amount) AS WeekendSales
FROM Sales
WHERE DATEPART(WEEKDAY, SaleDate) IN (1, 7);

-- 6. 3)(=&%&/)$"%&' 4 */+@&(& Q+%02&-(&
SELECT
Ê   AVG(Amount) AS AvgSale,
Ê   SUM(Amount) AS TotalSales,
Ê   COUNT(*) AS SalesCount
FROM Sales;

TAN

E(-9B". +60+*'7'%$ $'-A%-# (9'0'--6A6 (A,'.

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ $*"A6-6&%$*"<%#9"8 $'-A%-# (A,', 0'1'--6A6 + *'1"'-'3

¥ F611%*="+'%$ <"#,6+2% $")2 1'--23 (INT, DECIMAL, FLOAT " 1*.)

¥ 460+*'7'%$ 0-'<%-"% $")' FLOAT

¥ N6=%$ "#)6,:06+'$:#. + 96&),%9#-23 &'$%&'$"<%#9"3 *'#<%$'3

KI+4&0% 1'*'/%)*0:

¥ angle Ð (A6, + *'1"'-'3 (<"#,6+6% +2*'=%-"%)

K0I+4&0% 1'*'/%)*0:

¥ U'-A%-# (A,' (FLOAT)

¥ NULL, %#," +361-6% 0-'<%-"% NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ U*"A6-6&%$*"<%#9"% *'#<%$2 + &'$%&'$"9% " ?"0"9%

¥ S-=%-%*-2% +2<"#,%-". (&%3'-"9', G,%9$*6$%3-"9')

¥ Q6&):;$%*-'. A*'?"9' " A%6&%$*"<%#9"% )*%6/*'06+'-".

¥ 5'(<-2% "##,%16+'-". " '-',"0 1'--23

.*$/%*0 2'1*+(+3:

-- O"%@'%4 +@," ¹/4 (45 @/"*+4)$)
SELECT TAN(PI()/4) AS TangentValue;
-- R'#+,;5"5: Å1.0

-- O"%@'%4 %+,'$)@) +@,"
SELECT TAN(0) AS ZeroTangent;
-- R'#+,;5"5: 0

-- O"%@'%4 +@," 30 @/"*+4)$ (6/'*$"/&5',;%) 6/')=/"#)$"%%)@) $ /"*&"%7)
SELECT TAN(RADIANS(30)) AS Tan30Degrees;
-- R'#+,;5"5: Å0.577

-- C46),;#)$"%&' $ ("5'("5&1'40&8 $7/":'%&-8
SELECT TAN(angle) / (1 - TAN(angle)) AS TrigResult FROM Calculations;

-- J=/"=)50" NULL-#%"1'%&9
SELECT TAN(NULL) AS NullResult;
-- R'#+,;5"5: NULL

VAR

E(-9B". +2<"#,.%$ +2/6*6<-(; 1"#)%*#"; (-%#&%7%--(; 6B%-9( 1"#)%*#""
A%-%*',:-68 #6+69()-6#$").

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ &%*( *'0/*6#' 1'--23 + +2/6*9%

¥ S#)6,:0(%$ ?6*&(,( # (n-1) + 0-'&%-'$%,%

¥ SA-6*"*(%$ NULL-0-'<%-".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ U*%/(%$ &"-"&(& 2 0-'<%-". 1,. *'#<%$'

¥ F611%*="+'%$ <"#,6+2% $")2 1'--23 (INT, DECIMAL, FLOAT " 1*.)

KI+4&0% 1'*'/%)*0:

¥ column_name - <"#,6+68 #$6,/%B 1,. '-',"0'

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% 1"#)%*#"" (FLOAT)

¥ NULL %#," 0-'<%-"8 &%-:C% 2 "," +#% 0-'<%-". NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !$'$"#$"<%#9"8 '-',"0 1'--23

¥ Q6-$*6,: 9'<%#$+' )*6"0+61#$+'

¥ E"-'-#6+28 '-',"0 *"#96+

¥ 5'(<-2% "##,%16+'-".

¥ R-',"0 G??%9$"+-6#$" /"0-%#-)69'0'$%,%8

.*$/%*0 2'1*+(+3:

-- ?/&('/ 1: D%",&# 2'% 5)$"/)$
CREATE TABLE Products (
Ê   ProductID INT PRIMARY KEY,
Ê   Category VARCHAR(50),
Ê   Price DECIMAL(10,2)
);
INSERT INTO Products VALUES
(1, 'Electronics', 1200.00),
(2, 'Electronics', 950.50),
(3, 'Electronics', 1100.00),
(4, 'Clothing', 45.99),
(5, 'Clothing', 55.50),
(6, 'Clothing', 60.00),
(7, 'Furniture', 450.00),
(8, 'Furniture', 1200.00),
(9, 'Furniture', NULL);

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- A&46'/4&- 2'% 6) 0"5'@)/&-(
SELECT
Ê   Category,
Ê   AVG(Price) AS AvgPrice,
Ê   VAR(Price) AS PriceVariance
FROM Products
WHERE Price IS NOT NULL
GROUP BY Category;

-- ?/&('/ 2: D%",&# +46'$"'()45&
CREATE TABLE StudentGrades (
Ê   StudentID INT,
Ê   Subject VARCHAR(50),
Ê   Grade INT,
Ê   Semester INT
);
INSERT INTO StudentGrades VALUES
(1, 'Math', 85, 1),
(1, 'Math', 90, 2),
(2, 'Math', 78, 1),
(2, 'Math', 82, 2),
(3, 'Physics', 92, 1),
(3, 'Physics', 88, 2),
(4, 'Physics', 75, 1),
(4, 'Physics', 80, 2),
(5, 'Chemistry', 90, 1),
(5, 'Chemistry', 85, 2);

-- A&46'/4&- )2'%)0 6) 6/'*('5"(
SELECT
Ê   Subject,
Ê   VAR(Grade) AS GradeVariance,
Ê   SQRT(VAR(Grade)) AS StandardDeviation
FROM StudentGrades
GROUP BY Subject;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- ?/&('/ 3: D%",&# 6/)*":
CREATE TABLE DailySales (
Ê   SaleDate DATE,
Ê   Amount DECIMAL(12,2),
Ê   Region VARCHAR(50)
);
INSERT INTO DailySales VALUES
('2023-01-01', 1200.00, 'North'),
('2023-01-02', 950.50, 'North'),
('2023-01-03', 1100.00, 'North'),
('2023-01-01', 750.00, 'South'),
('2023-01-02', 820.00, 'South'),
('2023-01-03', 780.00, 'South'),
('2023-01-01', 1500.00, 'East'),
('2023-01-02', NULL, 'East'),
('2023-01-03', 1400.00, 'East');

-- A&46'/4&- 6/)*": 6) /'@&)%"(
SELECT
Ê   Region,
Ê   VAR(Amount) AS SalesVariance
FROM DailySales
WHERE Amount IS NOT NULL
GROUP BY Region;

VARP

E(-9B". +2<"#,.%$ 1"#)%*#"; 1,. A%-%*',:-68 #6+69()-6#$".

!(&+3&0% 3+2/+F&+()$:

¥ 42<"#,.%$ &%*( *'0/*6#' 1'--23 )6 +#%8 #6+69()-6#$"

¥ S#)6,:0(%$ ?6*&(,( # N + 0-'&%-'$%,% (#&%7%--'. 6B%-9')

¥ SA-6*"*(%$ NULL-0-'<%-". + *'#<%$'3

¥ U*%/(%$ &"-"&(& 1 0-'<%-"% 1,. +2<"#,%-".

¥ F611%*="+'%$ <"#,6+2% $")2 1'--23 (INT, DECIMAL, FLOAT " 1*.)

KI+4&0% 1'*'/%)*0:

¥ column_name - <"#,6+68 #$6,/%B 1,. '-',"0'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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K0I+4&0% 1'*'/%)*0:

¥ >"#)%*#". A%-%*',:-68 #6+69()-6#$" (FLOAT)

¥ NULL %#," +#% 0-'<%-". NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 1'--23 )6 +#%8 A%-%*',:-68 #6+69()-6#$"

¥ Q6-$*6,: 9'<%#$+' )*" )6,-6& 6/#,%16+'-"" )*61(9B""

¥ !$'$"#$"<%#9"8 '-',"0 )6,-23 -'/6*6+ 1'--23

¥ E"-'-#6+28 '-',"0 )6,-23 1'--23 )6 )6*$?%,;

¥ JB%-9' 3'*'9$%*"#$"9 +#%A6 )*6"0+61#$+%--6A6 B"9,'

.*$/%*0 2'1*+(+3:

-- .)#*"%&' 5"=,&27 4)5/+*%&0)$ )5*',"
CREATE TABLE ITDepartment (
Ê   EmployeeID INT PRIMARY KEY,
Ê   Position VARCHAR(50),
Ê   Salary DECIMAL(10,2),
Ê   ExperienceYears INT
);
INSERT INTO ITDepartment VALUES
(1, 'Junior Developer', 50000.00, 1),
(2, 'Developer', 75000.00, 3),
(3, 'Senior Developer', 95000.00, 5),
(4, 'Team Lead', 110000.00, 7),
(5, 'Architect', 125000.00, 10),
(6, 'Manager', 140000.00, 8),
(7, 'Director', 180000.00, 12);

-- A&46'/4&- #"/6,"5 6) $4'(+ )5*',+
SELECT
Ê   VARP(Salary) AS SalaryVariance,
Ê   SQRT(VARP(Salary)) AS SalaryStdDev
FROM ITDepartment;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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-- .)#*"%&' 5"=,&27 &#('/'%&9 6/)*+02&&
CREATE TABLE ProductMeasurements (
Ê   BatchID INT,
Ê   ProductID INT,
Ê   Measurement DECIMAL(8,3),
Ê   QualityCheck BIT
);
INSERT INTO ProductMeasurements VALUES
(1, 1001, 10.251, 1),
(1, 1002, 10.248, 1),
(1, 1003, 10.254, 1),
(2, 1001, 10.362, 0),
(2, 1002, 10.358, 0),
(2, 1003, 10.355, 0),
(3, 1001, 10.201, 1),
(3, 1002, 10.198, 1),
(3, 1003, NULL, NULL);

-- A&46'/4&- &#('/'%&9 6) 6"/5&-(
SELECT
Ê   BatchID,
Ê   AVG(Measurement) AS AvgMeasurement,
Ê   VARP(Measurement) AS MeasurementVariance
FROM ProductMeasurements
WHERE Measurement IS NOT NULL
GROUP BY BatchID;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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-- .)#*"%&' 5"=,&27 6/)*": Q&,&",)$
CREATE TABLE BranchSales (
Ê   BranchID INT,
Ê   Year INT,
Ê   Quarter INT,
Ê   SalesAmount DECIMAL(12,2)
);
INSERT INTO BranchSales VALUES
(1, 2023, 1, 1250000.00),
(1, 2023, 2, 1350000.00),
(1, 2023, 3, 1420000.00),
(1, 2023, 4, 1500000.00),
(2, 2023, 1, 980000.00),
(2, 2023, 2, 1050000.00),
(2, 2023, 3, 1100000.00),
(2, 2023, 4, 1150000.00),
(3, 2023, 1, 750000.00),
(3, 2023, 2, 820000.00),
(3, 2023, 3, NULL),
(3, 2023, 4, 900000.00);

-- A&46'/4&- 6/)*": 6) @)*"( ($4' Q&,&",7)
SELECT
Ê   Year,
Ê   VARP(SalesAmount) AS SalesVariance
FROM BranchSales
WHERE SalesAmount IS NOT NULL
GROUP BY Year;

METADATA

APP_NAME

E(-9B". +60+*'7'%$ -'0+'-"% 9,"%-$#96A6 )*",6=%-"., (#$'-6+"+C%A6
$%9(7%% #6%1"-%-"%.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ "&. )*",6=%-"., )%*%1'--6% )*" (#$'-6+9% #6%1"-%-".

¥ F611%*="+'%$ #$*696+28 $") 1'--23 (NVARCHAR)

¥ N6=%$ "#)6,:06+'$:#. 1,. '(1"$' " 96-$*6,. )619,;<%-"8

¥ F60+6,.%$ "1%-$"?"B"*6+'$: "#$6<-"9 0')*6#6+

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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KI+4&0% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+

K0I+4&0% 1'*'/%)*0:

¥ 5'0+'-"% )*",6=%-". (NVARCHAR)

¥ NULL %#," "&. )*",6=%-". -% /2,6 (9'0'-6 )*" )619,;<%-""

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R(1"$ " &6-"$6*"-A )619,;<%-"8 9 I>

¥ >"'A-6#$"9' )*6/,%& )619,;<%-".

¥ R-',"0 -'A*(09" 6$ *'0-23 9,"%-$#9"3 )*",6=%-"8

.*$/%*0 2'1*+(+3:

-- ?),+1'%&' &('%& 5'0+<'@) 6/&,):'%&-
SELECT APP_NAME() AS CurrentApplication;

COL_LENGTH

E(-9B". +60+*'7'%$ 1,"-( #$6,/B' + /'8$'3.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ 1,"-( #$6,/B' $'/,"B2 "," )*%1#$'+,%-".

¥ F611%*="+'%$ +#% $")2 1'--23

KI+4&0% 1'*'/%)*0:

¥ table_name - "&. $'/,"B2 "," )*%1#$'+,%-". (NVARCHAR)

¥ column_name - "&. #$6,/B' (NVARCHAR)

K0I+4&0% 1'*'/%)*0:

¥ >,"-' #$6,/B' + /'8$'3 (INT)

¥ NULL %#," $'/,"B' "," #$6,/%B -% #(7%#$+(;$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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¥ F*6+%*9' #$*(9$(*2 $'/,"B

¥ J)$"&"0'B". 0')*6#6+ -' 6#-6+% *'0&%*6+ #$6,/B6+

.*$/%*0 2'1*+(+3:

-- .)#*"'( 5'45)$+> 5"=,&2+
CREATE TABLE Employee (
Ê   EmployeeID INT PRIMARY KEY,
Ê   FirstName NVARCHAR(50),
Ê   LastName NVARCHAR(50),
Ê   HireDate DATE,
Ê   Salary DECIMAL(10,2),
Ê   Photo VARBINARY(MAX)
);

-- 1. ?),+1'%&' *,&%7 45),=2)$
SELECT
Ê   COL_LENGTH('Employee', 'EmployeeID') AS ID_Length,
Ê   COL_LENGTH('Employee', 'FirstName') AS FirstName_Length,
Ê   COL_LENGTH('Employee', 'Salary') AS Salary_Length,
Ê   COL_LENGTH('Employee', 'Photo') AS Photo_Length;

-- 2. D%",&# $4'8 45),=2)$ 5"=,&27
SELECT
Ê   c.name AS ColumnName,
Ê   tp.name AS DataType,
Ê   c.max_length AS MaxLength,
Ê   COL_LENGTH('Employee', c.name) AS ActualLength
FROM sys.columns c
JOIN sys.types tp ON c.user_type_id = tp.user_type_id
WHERE c.object_id = OBJECT_ID('Employee');

-- 3. ?/)$'/0" 4+<'45$)$"%&- 45),=2" 6'/'* #"6/)4)(
IF COL_LENGTH('Employee', 'MiddleName') IS NOT NULL
BEGIN
Ê   SELECT EmployeeID, MiddleName FROM Employee;
END
ELSE
BEGIN
Ê   SELECT EmployeeID, FirstName, LastName FROM Employee;
END;
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-- 4. J65&(&#"2&- 8/"%'%&-
SELECT
Ê   t.name AS TableName,
Ê   c.name AS ColumnName,
Ê   COL_LENGTH(t.name, c.name) AS ColumnLength
FROM sys.tables t
JOIN sys.columns c ON t.object_id = c.object_id
ORDER BY COL_LENGTH(t.name, c.name) DESC;

COL_NAME

E(-9B". +60+*'7'%$ "&. #$6,/B' $'/,"B2 )6 %A6 "1%-$"?"9'$6*(.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ "&. #$6,/B' )6 ID $'/,"B2 " ID #$6,/B'

¥ D'/6$'%$ # $'/,"B'&" " )*%1#$'+,%-".&"

¥ F611%*="+'%$ +#% 6/O%9$2 /'02 1'--23

¥ F60+6,.%$ )6,(<'$: "&%-' #$6,/B6+ /%0 )*.&6A6 6/*'7%-". 9 #"#$%&-2&
)*%1#$'+,%-".&

KI+4&0% 1'*'/%)*0:

¥ table_id - "1%-$"?"9'$6* $'/,"B2 (INT)

¥ column_id - "1%-$"?"9'$6* #$6,/B' (INT)

K0I+4&0% 1'*'/%)*0:

¥ S&. #$6,/B' (NVARCHAR(128))

¥ NULL %#," $'/,"B' "," #$6,/%B -% #(7%#$+(;$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% &%$'1'--23 6 #$*(9$(*% $'/,"B

¥ R-',"0 #3%&2 /'02 1'--23

¥ !601'-"% 6$<%$6+ 6 #$*(9$(*% 6/O%9$6+

¥ F*6+%*9' #(7%#$+6+'-". #$6,/B6+

¥ R(1"$ "0&%-%-"8 #$*(9$(*2 /'02 1'--23

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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.*$/%*0 2'1*+(+3:

-- .)#*"'( 5'45)$+> 5"=,&2+
CREATE TABLE Customers (
Ê   CustomerID INT PRIMARY KEY,
Ê   FirstName NVARCHAR(50),
Ê   LastName NVARCHAR(50),
Ê   Email NVARCHAR(100),
Ê   RegistrationDate DATETIME
);

-- 1. ?),+1'%&' &('% 45),=2)$ 6) &8 ID
SELECT
Ê   COL_NAME(OBJECT_ID('Customers'), 1) AS Column1,  -- CustomerID
Ê   COL_NAME(OBJECT_ID('Customers'), 2) AS Column2,  -- FirstName
Ê   COL_NAME(OBJECT_ID('Customers'), 3) AS Column3;  -- LastName

-- 2. ?),+1'%&' $4'8 &('% 45),=2)$ 5"=,&27
SELECT
Ê   c.column_id AS ColumnID,
Ê   COL_NAME(c.object_id, c.column_id) AS ColumnName,
Ê   t.name AS DataType
FROM sys.columns c
JOIN sys.types t ON c.user_type_id = t.user_type_id
WHERE c.object_id = OBJECT_ID('Customers')
ORDER BY c.column_id;

-- 3. ?/)$'/0" 4+<'45$)$"%&- 0)%0/'5%)@) 45),=2"
IF COL_NAME(OBJECT_ID('Customers'), 4) IS NOT NULL
BEGIN
Ê   PRINT '.5),='2 Email 4+<'45$+'5 $ 5"=,&2' Customers';
END;
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-- 4. ./"$%'%&' 45/+05+/ *$+8 5"=,&2
SELECT
Ê   COL_NAME(OBJECT_ID('Customers'), c.column_id) AS CustomerColumn,
Ê   COL_NAME(OBJECT_ID('Employees'), e.column_id) AS EmployeeColumn
FROM sys.columns c
FULL OUTER JOIN sys.columns e ON c.column_id = e.column_id
WHERE c.object_id = OBJECT_ID('Customers')
Ê  OR e.object_id = OBJECT_ID('Employees');

-- 5. ?),+1'%&' &%Q)/("2&& ) 6'/$&1%)( 0,>1'
SELECT COL_NAME(k.parent_object_id, kc.column_id) AS PrimaryKeyColumn
FROM sys.key_constraints k
JOIN sys.index_columns kc ON k.parent_object_id = kc.object_id
Ê                        AND k.unique_index_id = kc.index_id
WHERE k.type = 'PK'
Ê AND k.parent_object_id = OBJECT_ID('Customers');

COLUMNPROPERTY

E(-9B". +60+*'7'%$ "-?6*&'B"; 6 #+68#$+'3 #$6,/B' $'/,"B2.

!(&+3&0% 3+2/+F&+()$:

¥ F*6+%*.%$ *'0,"<-2% #+68#$+' #$6,/B6+ (IDENTITY, NULLABLE, COMPUTED "
1*.)

¥ 460+*'7'%$ 1 (true), 0 (false) "," NULL

¥ D'/6$'%$ # +*%&%--2&" $'/,"B'&" " )*%1#$'+,%-".&"

KI+4&0% 1'*'/%)*0:

¥ table_id - ID $'/,"B2 (<%*%0 OBJECT_ID)

¥ column_name - "&. #$6,/B'

¥ property - $") )*6+%*.%&6A6 #+68#$+'

K0I+4&0% 1'*'/%)*0:

¥ 1 %#," #+68#$+6 "#$"--6

¥ 0 %#," #+68#$+6 ,6=-6

¥ NULL %#," )'*'&%$*2 -%16)(#$"&2

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' #+68#$+ #$6,/B6+ )%*%1 +2)6,-%-"%& 6)%*'B"8

¥ M%-%*'B". DDL-#9*")$6+

¥ R-',"0 #$*(9$(*2 /'02 1'--23

¥ 4',"1'B". 1'--23 )%*%1 &"A*'B"%8

.*$/%*0 2'1*+(+3:

--1. ?/)$'/0" AllowsNull (*)6+40"'5 NULL)
CREATE TABLE ExampleTable (
Ê   ID INT PRIMARY KEY,
Ê   Name VARCHAR(100) NOT NULL,
Ê   Description VARCHAR(200) NULL
);
SELECT
Ê   COLUMNPROPERTY(OBJECT_ID('ExampleTable'), 'Name', 'AllowsNull') AS Name_Nullable,
-- 0
Ê   COLUMNPROPERTY(OBJECT_ID('ExampleTable'), 'Description', 'AllowsNull') AS
Desc_Nullable; -- 1

--2. ?/)$'/0" IsIdentity ("$5)&%0/'('%5)
CREATE TABLE IdentityTest (
Ê   ID INT IDENTITY(1,1),
Ê   Code VARCHAR(10)
);
SELECT
Ê   COLUMNPROPERTY(OBJECT_ID('IdentityTest'), 'ID', 'IsIdentity') AS IsID_Identity, --
1
Ê   COLUMNPROPERTY(OBJECT_ID('IdentityTest'), 'Code', 'IsIdentity') AS
IsCode_Identity; -- 0

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL
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--3. ?/)$'/0" IsComputed ($71&4,-'(79 45),='2)
CREATE TABLE ComputedTest (
Ê   Quantity INT,
Ê   Total AS (Quantity * 10)
);
SELECT
Ê   COLUMNPROPERTY(OBJECT_ID('ComputedTest'), 'Quantity', 'IsComputed') AS
Qty_Computed, -- 0
Ê   COLUMNPROPERTY(OBJECT_ID('ComputedTest'), 'Total', 'IsComputed') AS
Total_Computed; -- 1

DATABASEPROPERTYEX

E(-9B". +60+*'7'%$ $%9(7"% -'#$*689" " #+68#$+' (9'0'--68 /'02 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ 0-'<%-"% (9'0'--6A6 #+68#$+' /'02 1'--23

¥ D'/6$'%$ #6 +#%&" )6,:06+'$%,:#9"&" " #"#$%&-2&" /'0'&" 1'--23

¥ 460+*'7'%$ #$*696+6% 0-'<%-"% "," NULL

KI+4&0% 1'*'/%)*0:

¥ database_name - "&. /'02 1'--23

¥ property - -'0+'-"% )*6+%*.%&6A6 #+68#$+'

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% #+68#$+' (SQL_VARIANT)

¥ NULL %#," #+68#$+6 -% #(7%#$+(%$

.*$/%*0 2'1*+(+3:

-- 1. ?/)$'/0" 6"/"('5/)$ 4)/5&/)$0&
SELECT DATABASEPROPERTYEX('AdventureWorks', 'Collation') AS DatabaseCollation;

-- 2. ?/)$'/0" +/)$%- 4)$('45&()45&
SELECT DATABASEPROPERTYEX('AdventureWorks', 'Version') AS CompatibilityLevel;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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-- 3. ?/)$'/0" 4)45)-%&- ="#7 *"%%78
SELECT DATABASEPROPERTYEX('AdventureWorks', 'Status') AS DatabaseStatus;

-- 4. ?/)$'/0" ()*',& $)445"%)$,'%&-
SELECT DATABASEPROPERTYEX('AdventureWorks', 'Recovery') AS RecoveryModel;

-- 5. ?/)$'/0" *)45+6%)45& ="#7 *"%%78
SELECT DATABASEPROPERTYEX('AdventureWorks', 'IsInStandBy') AS IsStandbyMode;

DB_ID

E(-9B". +60+*'7'%$ "1%-$"?"9'$6* (9'0'--68 /'02 1'--23 + SQL Server.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ (-"9',:-28 <"#,6+68 "1%-$"?"9'$6* /'02 1'--23

¥ D'/6$'%$ # $%9(7%8 " ,;/2&" 1*(A"&" /'0'&" 1'--23 -' #%*+%*%

¥ 460+*'7'%$ NULL %#," /'0' 1'--23 -% #(7%#$+(%$

KI+4&0% 1'*'/%)*0:

¥ database_name - "&. /'02 1'--23 (-%6/.0'$%,:-28 )'*'&%$*)

K0I+4&0% 1'*'/%)*0:

¥ S1%-$"?"9'$6* /'02 1'--23

¥ NULL %#," /'0' 1'--23 -% #(7%#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' #(7%#$+6+'-". /'02 1'--23 )%*%1 6)%*'B".&"

¥ F6,(<%-"% ID /'02 1,. #"#$%&-23 ?(-9B"8 " DMV

¥ R1&"-"#$*"*6+'-"% " &6-"$6*"-A #%*+%*'

¥ R+$6&'$"0'B". 0'1'< 6/#,(="+'-".

.*$/%*0 2'1*+(+3:
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-- 1. ?),+1'%&' ID 5'0+<'9 ="#7 *"%%78
SELECT DB_ID() AS CurrentDBID;

-- 2. ?),+1'%&' ID 4&45'(%)9 ="#7 master
SELECT DB_ID('master') AS MasterDBID;  -- L4'@*" $)#$/"<"'5 1

-- 3. ?/)$'/0" 4+<'45$)$"%&- 6),;#)$"5',;40)9 ="#7
SELECT DB_ID('AdventureWorks') AS AdventureWorksID;

-- 4. C46),;#)$"%&' $ +4,)$%)9 ,)@&0'
IF DB_ID('MyDatabase') IS NOT NULL
Ê   PRINT 'E"#" *"%%78 4+<'45$+'5';
ELSE
Ê   PRINT 'E"#" *"%%78 %' %"9*'%"';

NEXT VALUE FOR

E(-9B". +60+*'7'%$ #,%1(;7%% 0-'<%-"% "0 (9'0'--68 )6#,%16+'$%,:-6#$"
(sequence).

!(&+3&0% 3+2/+F&+()$:

¥ M%-%*"*(%$ #,%1(;7%% 0-'<%-"% )6#,%16+'$%,:-6#$"

¥ F611%*="+'%$ 9'9 +6#361.7"%, $'9 " -"#361.7"% )6#,%16+'$%,:-6#$"

¥ M'*'-$"*(%$ (-"9',:-6#$: 0-'<%-"8 + )*%1%,'3 )6#,%16+'$%,:-6#$"

¥ N6=%$ "#)6,:06+'$:#. + INSERT, UPDATE " SELECT 6)%*'$6*'3

¥ F611%*="+'%$ 9GC"*6+'-"% 0-'<%-"8 1,. )6+2C%-". )*6"0+61"$%,:-6#$"

KI+4&0% 1'*'/%)*0:

¥ sequence_name - "&. )6#,%16+'$%,:-6#$" (6/.0'$%,:-28 )'*'&%$*, $"):
sysname)

K0I+4&0% 1'*'/%)*0:

¥ !,%1(;7%% 0-'<%-"% )6#,%16+'$%,:-6#$"

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:
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¥ M%-%*'B". (-"9',:-23 "1%-$"?"9'$6*6+ 1,. )%*+"<-23 9,;<%8

¥ !601'-"% )6*.196+23 -6&%*6+ 1,. 169(&%-$6+

¥ P')6,-%-"% #$6,/B6+ # (-"9',:-2&" 0-'<%-".&"

¥ R,:$%*-'$"+' IDENTITY 1,. /6,%% A"/96A6 ()*'+,%-". 0-'<%-".&"

.*$/%*0 2'1*+(+3:

-- 1. .)#*"%&' 6)4,'*)$"5',;%)45&
CREATE SEQUENCE dbo.OrderNumberSeq
Ê   START WITH 1000
Ê   INCREMENT BY 1;

-- 2. ?),+1'%&' 4,'*+><'@) #%"1'%&-
SELECT NEXT VALUE FOR dbo.OrderNumberSeq;
-- R'#+,;5"5: 1000 (6/& 6'/$)( $7#)$')

-- 3. C46),;#)$"%&' $ INSERT
INSERT INTO dbo.Orders (OrderID, CustomerID, OrderDate)
VALUES (NEXT VALUE FOR dbo.OrderNumberSeq, 123, GETDATE());

-- 4. C46),;#)$"%&' %'40),;0&8 #%"1'%&9 $ )*%)9 &%45/+02&&
SELECT
Ê   NEXT VALUE FOR dbo.OrderNumberSeq AS FirstValue,
Ê   NEXT VALUE FOR dbo.OrderNumberSeq AS SecondValue;

OBJECT_DEFINITION

E(-9B". +60+*'7'%$ $%9#$ 6)*%1%,%-". (9'0'--6A6 6/O%9$' /'02 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ "#361-28 961 SQL-6/O%9$6+ ()*6B%1(*, ?(-9B"8, $*"AA%*6+,
)*%1#$'+,%-"8)

¥ F611%*="+'%$ 9'9 )6,:06+'$%,:#9"%, $'9 " #"#$%&-2% 6/O%9$2

¥ 460+*'7'%$ NULL 1,. 0'C"?*6+'--23 6/O%9$6+

¥ 42+61"$ $%9#$ + Unicode-?6*&'$% (NVARCHAR)

¥ F60+6,.%$ '-',"0"*6+'$: #$*(9$(*( 6/O%9$6+ I>
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4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 303 | !$*'-"B'



KI+4&0% 1'*'/%)*0:

¥ object_id - "1%-$"?"9'$6* 6/O%9$' + /'0% 1'--23

K0I+4&0% 1'*'/%)*0:

¥ U%9#$ 6)*%1%,%-". 6/O%9$'

¥ NULL %#," 6/O%9$ -% #(7%#$+(%$, 0'C"?*6+'- "," -%$ )*'+ 16#$()'

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 " 169(&%-$"*6+'-"% 961' 6/O%9$6+ I>

¥ 46##$'-6+,%-"% ($%*.--23 6)*%1%,%-"8

¥ !*'+-%-"% *'0-23 +%*#"8 6/O%9$6+

¥ J$,'19' " &61"?"9'B". #(7%#$+(;7%A6 961'

¥ R+$6&'$"0'B". )*6B%##6+ 169(&%-$"*6+'-".

.*$/%*0 2'1*+(+3:

-- 1. .)#*"%&' & 6),+1'%&' )=71%)9 6/)2'*+/7
CREATE PROCEDURE dbo.ExampleProc
AS
BEGIN
Ê   SELECT GETDATE() AS CurrentDate;
END;
SELECT OBJECT_DEFINITION(OBJECT_ID('dbo.ExampleProc'));
-- R'#+,;5"5: 5'045 CREATE PROCEDURE...

-- 2. .)#*"%&' & 6),+1'%&' Q+%02&&
CREATE FUNCTION dbo.CalculateTax(@amount DECIMAL(18,2))
RETURNS DECIMAL(18,2)
AS
BEGIN
Ê   RETURN @amount * 0.2;
END;

SELECT OBJECT_DEFINITION(OBJECT_ID('dbo.CalculateTax'));\Ñ\D%0(,:$'$: $%9#$
CREATE FUNCTIONÉ

OBJECT_ID
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E(-9B". +60+*'7'%$ "1%-$"?"9'$6* (9'0'--6A6 6/O%9$' + /'0% 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ <"#,6+68 "1%-$"?"9'$6* 6/O%9$' )6 %A6 "&%-"

¥ F611%*="+'%$ +#% $")2 6/O%9$6+ I> ($'/,"B2, )*6B%1(*2, ?(-9B"" " 1*.)

¥ 460+*'7'%$ NULL %#," 6/O%9$ -% #(7%#$+(%$

¥ D'/6$'%$ # 6/O%9$'&" + *'0-23 #3%&'3

¥ F60+6,.%$ )*6+%*.$: #(7%#$+6+'-"% 6/O%9$6+

KI+4&0% 1'*'/%)*0:

¥ object_name - "&. 6/O%9$'

¥ object_type - -%6/.0'$%,:-28 )'*'&%$* $")' 6/O%9$'

K0I+4&0% 1'*'/%)*0:

¥ S1%-$"?"9'$6* 6/O%9$' (INT)

¥ NULL %#," 6/O%9$ -% #(7%#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' #(7%#$+6+'-". 6/O%9$6+ )%*%1 +2)6,-%-"%& 6)%*'B"8

¥ F6,(<%-"% ID 6/O%9$' 1,. 1*(A"3 #"#$%&-23 ?(-9B"8

.*$/%*0 2'1*+(+3:

Ê4 4)#*"%&'( )=N'05)$:
-- 1. .)#*"%&' & 6/)$'/0" 5"=,&27
CREATE TABLE dbo.Employees (
Ê   EmployeeID INT PRIMARY KEY,
Ê   Name NVARCHAR(100),
Ê   Position NVARCHAR(50)
);
SELECT OBJECT_ID('dbo.Employees') AS TableID;
-- R'#+,;5"5: 1&4,)$)9 ID 5"=,&27 (%"6/&('/, 123456)
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-- 2. .)#*"%&' & 6/)$'/0" 8/"%&()9 6/)2'*+/7
CREATE PROCEDURE dbo.GetEmployeeByID
Ê   @EmployeeID INT
AS
BEGIN
Ê   SELECT * FROM dbo.Employees WHERE EmployeeID = @EmployeeID;
END;

SELECT OBJECT_ID('dbo.GetEmployeeByID', 'P') AS ProcedureID;\Ñ\D%0(,:$'$:
<"#,6+68 ID )*6B%1(*2

-- 3. .)#*"%&' & 6/)$'/0" Q+%02&&
CREATE FUNCTION dbo.CalculateBonus(
Ê   @Salary DECIMAL(18,2),
Ê   @Experience INT
)
RETURNS DECIMAL(18,2)
AS
BEGIN
Ê   RETURN @Salary * 0.1 * @Experience;
END;
SELECT OBJECT_ID('dbo.CalculateBonus', 'FN') AS FunctionID;
-- R'#+,;5"5: 1&4,)$)9 ID Q+%02&&

OBJECT_NAME

E(-9B". +60+*'7'%$ "&. 6/O%9$' /'02 1'--23 )6 %A6 "1%-$"?"9'$6*(.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ "&. 6/O%9$' )6 %A6 <"#,6+6&( "1%-$"?"9'$6*(

¥ F611%*="+'%$ +#% $")2 6/O%9$6+ I> ($'/,"B2, )*6B%1(*2, ?(-9B"" " 1*.)

¥ 460+*'7'%$ NULL %#," 6/O%9$ # (9'0'--2& ID -% #(7%#$+(%$

¥ D'/6$'%$ # 6/O%9$'&" + *'0-23 #3%&'3

¥ Y'#$6 "#)6,:0(%$#. +&%#$% # OBJECT_ID

KI+4&0% 1'*'/%)*0:

¥ object_id - <"#,6+68 "1%-$"?"9'$6* 6/O%9$'

¥ database_id - -%6/.0'$%,:-28 )'*'&%$* ID /'02 1'--23
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K0I+4&0% 1'*'/%)*0:

¥ S&. 6/O%9$' (NVARCHAR(128))

¥ NULL %#," 6/O%9$ -% #(7%#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% "&%-" 6/O%9$' )*" *'/6$% # #"#$%&-2&" )*%1#$'+,%-".&"

¥ @6A"*6+'-"% " 6$,'19' 6)%*'B"8 # 6/O%9$'&"

¥ 46##$'-6+,%-"% "&%-" 6/O%9$' )6 "0+%#$-6&( ID

¥ R-',"0 &%$'1'--23 /'02 1'--23

.*$/%*0 2'1*+(+3:

Ê4 4)#*"%&'( )=N'05)$:
-- 1. .)#*"%&' 5"=,&27 & 6),+1'%&' '' &('%& 6) ID
CREATE TABLE dbo.Products (
Ê   ProductID INT PRIMARY KEY,
Ê   ProductName NVARCHAR(100),
Ê   Price DECIMAL(18,2)
);
DECLARE @TableID INT = OBJECT_ID('dbo.Products');
SELECT OBJECT_NAME(@TableID) AS TableName;
-- R'#+,;5"5: 'Products'

-- 2. .)#*"%&' 6/)2'*+/7 & 6/)$'/0"
CREATE PROCEDURE dbo.UpdateProductPrice
Ê   @ProductID INT,
Ê   @NewPrice DECIMAL(18,2)
AS
BEGIN
Ê   UPDATE dbo.Products SET Price = @NewPrice WHERE ProductID = @ProductID;
END;
DECLARE @ProcID INT = OBJECT_ID('dbo.UpdateProductPrice');
SELECT OBJECT_NAME(@ProcID) AS ProcedureName;
-- R'#+,;5"5: 'UpdateProductPrice'
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-- 3. .)#*"%&' Q+%02&& & 6),+1'%&' &('%&
CREATE FUNCTION dbo.GetDiscountedPrice(
Ê   @Price DECIMAL(18,2),
Ê   @Discount DECIMAL(5,2)
)
RETURNS DECIMAL(18,2)
AS
BEGIN
Ê   RETURN @Price * (1 - @Discount/100);
END;
SELECT OBJECT_NAME(OBJECT_ID('dbo.GetDiscountedPrice')) AS FunctionName;
-- R'#+,;5"5: 'GetDiscountedPrice'

OBJECT_SCHEMA_NAME

E(-9B". +60+*'7'%$ "&. #3%&2 1,. (9'0'--6A6 6/O%9$' /'02 1'--23.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ "&. #3%&2 )6 "1%-$"?"9'$6*( 6/O%9$'

¥ F611%*="+'%$ +#% $")2 6/O%9$6+ I> ($'/,"B2, )*6B%1(*2, ?(-9B"" " 1*.)

¥ 460+*'7'%$ NULL %#," 6/O%9$ # (9'0'--2& ID -% #(7%#$+(%$

¥ D'/6$'%$ # 6/O%9$'&" + $%9(7%8 "," (9'0'--68 /'0% 1'--23

¥ Y'#$6 "#)6,:0(%$#. +&%#$% # OBJECT_NAME " OBJECT_ID

KI+4&0% 1'*'/%)*0:

¥ object_id - <"#,6+68 "1%-$"?"9'$6* 6/O%9$'

¥ database_id - -%6/.0'$%,:-28 )'*'&%$* ID /'02 1'--23

K0I+4&0% 1'*'/%)*0:

¥ S&. #3%&2 (NVARCHAR(128))

¥ NULL %#," 6/O%9$ -% #(7%#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% )6,-6A6 9+',"?"B"*6+'--6A6 "&%-" 6/O%9$'

¥ R-',"0 #$*(9$(*2 /'02 1'--23

¥ @6A"*6+'-"% 6)%*'B"8 # 6/O%9$'&"
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.*$/%*0 2'1*+(+3:

-- 1. .)#*"%&' 5"=,&27 $ -$%)9 48'('
CREATE SCHEMA Sales;

CREATE TABLE Sales.Orders ( OrderID INT PRIMARY KEY, OrderDate DATE,
CustomerID INT );\Ñ\F6,(<%-"% #3%&2 $'/,"B2 DECLARE @TableID INT =
OBJECT_ID('Sales.Orders'); SELECT OBJECT_SCHEMA_NAME(@TableID) AS
SchemaName;\Ñ\D%0(,:$'$: 'Sales'

-- 2. .)#*"%&' 6/)2'*+/7 $ 48'(' dbo
CREATE PROCEDURE dbo.GetRecentOrders
AS
BEGIN
Ê   SELECT TOP 10 * FROM Sales.Orders ORDER BY OrderDate DESC;
END;
-- ?),+1'%&' 48'(7 6/)2'*+/7
SELECT OBJECT_SCHEMA_NAME(OBJECT_ID('dbo.GetRecentOrders')) AS ProcSchema;
-- R'#+,;5"5: 'dbo'

-- 3. .)#*"%&' Q+%02&& $ 6),;#)$"5',;40)9 48'('
CREATE SCHEMA Finance;
GO
CREATE FUNCTION Finance.CalculateTax(@Amount DECIMAL(18,2))
RETURNS DECIMAL(18,2)
AS
BEGIN
Ê   RETURN @Amount * 0.2;
END;
-- ?),+1'%&' &%Q)/("2&& ) 48'('
SELECT
Ê   OBJECT_NAME(OBJECT_ID('Finance.CalculateTax')) AS FunctionName,
Ê   OBJECT_SCHEMA_NAME(OBJECT_ID('Finance.CalculateTax')) AS FunctionSchema;
-- R'#+,;5"5: 'CalculateTax', 'Finance'

PARSENAME

E(-9B". *'0/"+'%$ "&. 6/O%9$' -' <'#$" " +60+*'7'%$ (9'0'--28 96&)6-%-$.

!(&+3&0% 3+2/+F&+()$:

¥ D'0/"*'%$ #6#$'+-2% "&%-' 6/O%9$6+
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¥ 460+*'7'%$ #%*+%*, /'0( 1'--23, #3%&( "," "&. 6/O%9$'

¥ F611%*="+'%$ 4-3 96&)6-%-$-(; -6$'B"; "&%-6+'-".

¥ 5% )*6+%*.%$ #(7%#$+6+'-"% 6/O%9$'

KI+4&0% 1'*'/%)*0:

¥ object_name - )6,-6% "&. 6/O%9$'

¥ object_part - -6&%* 0')*'C"+'%&68 <'#$" (INT: 1-4)

K0I+4&0% 1'*'/%)*0:

¥ P')*6C%--'. <'#$: "&%-" (NVARCHAR)

¥ NULL %#," <'#$: 6$#($#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ R-',"0 )6,-23 "&%- 6/O%9$6+

¥ D'0/6* #$*69 )619,;<%-".

¥ J/*'/6$9' &%$'1'--23

.*$/%*0 2'1*+(+3:

-- 1. .JTADGH OG.OJL]G JE^G3O] L OG3K_G` EDTG
-- .)#*"'( 48'(+ '4,& %' 4+<'45$+'5
IF NOT EXISTS (SELECT * FROM sys.schemas WHERE name = 'Sales')
BEGIN
Ê   EXEC('CREATE SCHEMA Sales');
END
GO

-- .)#*"'( 5'45)$+> 5"=,&2+
IF OBJECT_ID('Sales.Orders', 'U') IS NULL
BEGIN
Ê   CREATE TABLE Sales.Orders (
Ê       OrderID INT PRIMARY KEY,
Ê       CustomerName NVARCHAR(100)
Ê   );
END
GO
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-- .)#*"'( 5'45)$+> 6/)2'*+/+ (6/"$&,;%79 46)4)=)
IF OBJECT_ID('dbo.GetOrders', 'P') IS NULL
BEGIN
Ê   EXEC('
Ê   CREATE PROCEDURE dbo.GetOrders
Ê   AS
Ê   BEGIN
Ê       SELECT * FROM Sales.Orders;
Ê   END
Ê   ');
END
GO

-- 2. EDTJL]G ?RCHGR] RDTEJRD CHG!
-- R"#=&/"'( 6),%)' &(- 5"=,&27
SELECT
Ê   PARSENAME('Sales.Orders', 1) AS ObjectName,   -- 'Orders'
Ê   PARSENAME('Sales.Orders', 2) AS SchemaName;   -- 'Sales'
-- R"#=&/"'( 6),%)' &(- 6/)2'*+/7
SELECT
Ê   PARSENAME('dbo.GetOrders', 1) AS ProcedureName,  -- 'GetOrders'
Ê   PARSENAME('dbo.GetOrders', 2) AS SchemaName;     -- 'dbo'

SCHEMA_ID

E(-9B". +60+*'7'%$ "1%-$"?"9'$6* #3%&2 )6 %L "&%-".

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ ID #3%&2 /'02 1'--23

¥ F611%*="+'%$ 9'9 )6,:06+'$%,:#9"%, $'9 " #"#$%&-2% #3%&2

¥ 460+*'7'%$ NULL %#," #3%&' -% #(7%#$+(%$

¥ D'/6$'%$ # "&%-'&" #3%& + ,;/6& *%A"#$*%

KI+4&0% 1'*'/%)*0:

¥ schema_name - "&. #3%&2

K0I+4&0% 1'*'/%)*0:

¥ S1%-$"?"9'$6* #3%&2 (INT)
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¥ NULL %#," #3%&' -% #(7%#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' #(7%#$+6+'-". #3%&2

¥ F6,(<%-"% ID #3%&2 1,. #"#$%&-23 ?(-9B"8

¥ R(1"$ #$*(9$(*2 /'02 1'--23

.*$/%*0 2'1*+(+3:

-- 1. ?),+1'%&' ID 45"%*"/5%78 48'(
SELECT
Ê   SCHEMA_ID('dbo') AS DboSchemaID,
Ê   SCHEMA_ID('sys') AS SysSchemaID;

-- 2. .)#*"%&' & 6/)$'/0" 6),;#)$"5',;40)9 48'(7
IF SCHEMA_ID('Sales') IS NULL
BEGIN
Ê   EXEC('CREATE SCHEMA Sales');
END
SELECT SCHEMA_ID('Sales') AS SalesSchemaID;

-- 3. ?/)$'/0" %'4+<'45$+><'9 48'(7
SELECT SCHEMA_ID('NonExistingSchema') AS NonExistingSchemaID;
-- R'#+,;5"5: NULL

-- 4. C46),;#)$"%&' $ 4&45'(%78 6/'*45"$,'%&-8
SELECT
Ê   s.name AS SchemaName,
Ê   s.schema_id AS DirectID,
Ê   SCHEMA_ID(s.name) AS FunctionID
FROM sys.schemas s
WHERE s.name IN ('dbo', 'sys', 'Sales');

SCHEMA_NAME

E(-9B". +60+*'7'%$ "&. #3%&2 )6 %L "1%-$"?"9'$6*(.

!(&+3&0% 3+2/+F&+()$:
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¥ 460+*'7'%$ "&. #3%&2 )6 %L ID

¥ F611%*="+'%$ 9'9 )6,:06+'$%,:#9"%, $'9 " #"#$%&-2% #3%&2

¥ 460+*'7'%$ NULL, %#," #3%&' # (9'0'--2& ID -% #(7%#$+(%$

¥ D'/6$'%$ # "1%-$"?"9'$6*'&" #3%& + $%9(7%8 /'0% 1'--23

KI+4&0% 1'*'/%)*0:

¥ schema_id - <"#,6+68 "1%-$"?"9'$6* #3%&2 (INT)

K0I+4&0% 1'*'/%)*0:

¥ S&. #3%&2

¥ NULL, %#," #3%&' -% #(7%#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% "&%-" #3%&2 )*" *'/6$% # #"#$%&-2&" )*%1#$'+,%-".&"

¥ 46##$'-6+,%-"% "&%-" #3%&2 )6 "0+%#$-6&( ID

¥ R-',"0 &%$'1'--23 /'02 1'--23

¥ E6*&"*6+'-"% )6,-23 "&L- 6/O%9$6+

.*$/%*0 2'1*+(+3:

-- 1. .%"1"," 6),+1"'( ID )4%)$%78 48'(
DECLARE @DboSchemaID INT = SCHEMA_ID('dbo');
DECLARE @SysSchemaID INT = SCHEMA_ID('sys');
DECLARE @GuestSchemaID INT = SCHEMA_ID('guest');
-- ?/)$'/-'(, 15) 48'(7 4+<'45$+>5
IF @DboSchemaID IS NULL
Ê   PRINT '.8'(" dbo %' %"9*'%"!';
ELSE
Ê   PRINT 'ID 48'(7 dbo: ' + CAST(@DboSchemaID AS VARCHAR);
IF @SysSchemaID IS NULL
Ê   PRINT '.8'(" sys %' %"9*'%"!';
ELSE
Ê   PRINT 'ID 48'(7 sys: ' + CAST(@SysSchemaID AS VARCHAR);
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-- 2. ?),+1'%&' 46&40" )=N'05)$ $ dbo & sys
SELECT
Ê   *.name AS ObjectName,
Ê   *.type_desc AS ObjectType,
Ê   CASE *.schema_id
Ê       WHEN @DboSchemaID THEN 'dbo'
Ê       WHEN @SysSchemaID THEN 'sys'
Ê       ELSE SCHEMA_NAME(*.schema_id)
Ê   END AS SchemaName
FROM sys.objects *
WHERE *.schema_id IN (@DboSchemaID, @SysSchemaID)
ORDER BY SchemaName, ObjectName;

-- 3. ?/)$'/0" 4+<'45$)$"%&- $/'('%%)9 48'(7
IF OBJECT_ID('tempdb..#TempTable') IS NOT NULL
BEGIN
Ê   DECLARE @TempSchemaID INT = SCHEMA_ID('tempdb');
Ê   SELECT
Ê       @TempSchemaID AS TempSchemaID,
Ê       SCHEMA_NAME(@TempSchemaID) AS TempSchemaName;
END

-- 4. ./"$%'%&' ID 45"%*"/5%78 48'(
SELECT
Ê   SCHEMA_NAME(@DboSchemaID) AS DboSchema,
Ê   SCHEMA_NAME(@SysSchemaID) AS SysSchema,
Ê   CASE
Ê       WHEN @DboSchemaID < @SysSchemaID THEN 'dbo &(''5 ('%;P&9 ID'
Ê       ELSE 'sys &(''5 ('%;P&9 &,& /"$%79 ID'
Ê   END AS ComparisonResult;

SCOPE_IDENTITY

E(-9B". +60+*'7'%$ )6#,%1-%% 0-'<%-"% "1%-$"?"9'$6*', +#$'+,%--6% +
$'/,"B( + $%9(7%8 6/,'#$" +"1"&6#$" (scope).

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ )6#,%1-%% 0-'<%-"% IDENTITY, #A%-%*"*6+'--6% + $%9(7%&
#%'-#% " 6/,'#$" +"1"&6#$"

¥ D'/6$'%$ $6,:96 # #$6,/B'&" IDENTITY
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¥ 460+*'7'%$ NULL, %#," -% /2,6 6)%*'B"8 +#$'+9"

¥ 5% 0'+"#"$ 6$ $*"AA%*6+, 96$6*2% &6A($ +2)6,-.$:#. )6#,% +#$'+9"

KI+4&0% 1'*'/%)*0:

¥ 5%$ )'*'&%$*6+

K0I+4&0% 1'*'/%)*0:

¥ F6#,%1-%% 0-'<%-"% IDENTITY ($") 0'+"#"$ 6$ #$6,/B')

¥ NULL, %#," -% /2,6 6)%*'B"8 +#$'+9" "," 6-" -% 0'$*6-(," #$6,/B2
IDENTITY

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% ID $6,:96 <$6 +#$'+,%--68 0')"#"

¥ !+.02+'-"% 16<%*-"3 0')"#%8 # *61"$%,:#9"&"

¥ @6A"*6+'-"% 6)%*'B"8 +#$'+9"

¥ J/*'/6$9' B%)6<%9 #+.0'--23 +#$'+69

.*$/%*0 2'1*+(+3:

-- 1. .)#*"'( 5'45)$7' 5"=,&27 4 IDENTITY
IF OBJECT_ID('dbo.Customers', 'U') IS NULL
BEGIN
Ê   CREATE TABLE dbo.Customers (
Ê       CustomerID INT IDENTITY(1,1) PRIMARY KEY,
Ê       CustomerName NVARCHAR(100) NOT NULL,
Ê       Email NVARCHAR(100)
Ê   );

Ê   CREATE TABLE dbo.Orders (
Ê       OrderID INT IDENTITY(100,1) PRIMARY KEY,
Ê       CustomerID INT NOT NULL,
Ê       OrderDate DATETIME DEFAULT GETDATE(),
Ê       Amount DECIMAL(10,2),
Ê       FOREIGN KEY (CustomerID) REFERENCES dbo.Customers(CustomerID)
Ê   );
END
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-- 2. E"#)$79 6/&('/ $45"$0&
INSERT INTO dbo.Customers (CustomerName, Email)
VALUES ('C$"% ?'5/)$', 'ivan@example.com');
DECLARE @NewCustomerID INT = SCOPE_IDENTITY();
IF @NewCustomerID IS NOT NULL
BEGIN
Ê   PRINT 'A)="$,'% %)$79 0,&'%5 4 ID: ' + CAST(@NewCustomerID AS VARCHAR);

-- L45"$,-'( #"0"# *,- B5)@) 0,&'%5"
INSERT INTO dbo.Orders (CustomerID, Amount)
VALUES (@NewCustomerID, 1500.00);

Ê   PRINT 'A)="$,'% #"0"# *,- 0,&'%5" ' + CAST(@NewCustomerID AS VARCHAR);
END
ELSE
Ê   PRINT '!' +*",)4; 6),+1&5; ID %)$)@) 0,&'%5"';

-- 3. ?/&('/ 4 6/)$'/0)9 %'40),;0&8 $45"$)0
BEGIN TRANSACTION;
Ê   -- L45"$,-'( %'40),;0) 0,&'%5)$
Ê   INSERT INTO dbo.Customers (CustomerName) VALUES ('D%%" .&*)/)$"');
Ê   INSERT INTO dbo.Customers (CustomerName) VALUES ('?'5/ C$"%)$');
Ê   -- ?),+1"'( ID 5),;0) 6)4,'*%'@) 0,&'%5"
Ê   DECLARE @LastCustomerID INT = SCOPE_IDENTITY();
Ê   IF @LastCustomerID IS NOT NULL
Ê   BEGIN
Ê       PRINT '?)4,'*%&9 *)="$,'%%79 0,&'%5: ' + CAST(@LastCustomerID AS VARCHAR);
Ê       -- L45"$,-'( #"0"# *,- 6)4,'*%'@) 0,&'%5"
Ê       INSERT INTO dbo.Orders (CustomerID, Amount)
Ê       VALUES (@LastCustomerID, 2300.50);
Ê   END
COMMIT TRANSACTION;
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-- 4. ./"$%'%&' 4 @@IDENTITY & IDENT_CURRENT
-- .)#*"'( 5/&@@'/, 0)5)/79 5):' $45"$,-'5 #"6&4&
IF OBJECT_ID('dbo.trg_AfterInsertOrder', 'TR') IS NULL
BEGIN
Ê   EXEC('
Ê   CREATE TRIGGER dbo.trg_AfterInsertOrder
Ê   ON dbo.Orders
Ê   AFTER INSERT
Ê   AS
Ê   BEGIN
Ê       -- O/&@@'/ $45"$,-'5 #"6&4; $ ,)@
Ê       IF OBJECT_ID(''dbo.OrderLog'', ''U'') IS NULL
Ê           CREATE TABLE dbo.OrderLog (LogID INT IDENTITY(1,1), OrderID INT, LogDate
DATETIME);
Ê       INSERT INTO dbo.OrderLog (OrderID, LogDate)
Ê       SELECT OrderID, GETDATE() FROM inserted;
Ê   END
Ê   ');
END
-- L45"$,-'( *"%%7' & 4/"$%&$"'( Q+%02&&
INSERT INTO dbo.Customers (CustomerName) VALUES ('.'/@'9 L"4&,;'$');
DECLARE @CustomerID INT = SCOPE_IDENTITY();
IF @CustomerID IS NOT NULL
BEGIN
Ê   -- L45"$,-'( #"0"#
Ê   INSERT INTO dbo.Orders (CustomerID, Amount) VALUES (@CustomerID, 3400.75);
Ê   -- ./"$%&$"'( /"#%7' 46)4)=7 6),+1'%&- ID
Ê   SELECT
Ê       SCOPE_IDENTITY() AS ScopeIdentity, -- L'/%'5 NULL, 5"0 0"0 $45"$0" =7," $
5/&@@'/'
Ê       @@IDENTITY AS GlobalIdentity,      -- L'/%'5 ID &# 5/&@@'/"
Ê       IDENT_CURRENT('dbo.Orders') AS CurrentIdentity; -- L'/%'5 6)4,'*%&9 ID $
5"=,&2'
Ê   -- ?/"$&,;%79 46)4)= 6),+1&5; OrderID
Ê   DECLARE @OrderID INT = IDENT_CURRENT('dbo.Orders');
Ê   PRINT '!)('/ #"0"#": ' + CAST(@OrderID AS VARCHAR);
END
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-- 5. J=/"=)50" )P&=)0
BEGIN TRY
Ê   BEGIN TRANSACTION;
Ê       -- L45"$,-'( 0,&'%5" ='# )=-#"5',;%)@) 6),- ($7#)$'5 )P&=0+)
Ê       INSERT INTO dbo.Customers (Email) VALUES ('test@example.com');
Ê       DECLARE @ID INT = SCOPE_IDENTITY();
Ê       PRINT 'W5) 4))=<'%&' %' =+*'5 $7$'*'%)';
Ê   COMMIT TRANSACTION;
END TRY
BEGIN CATCH
Ê   IF @@TRANCOUNT > 0 ROLLBACK TRANSACTION;
Ê   DECLARE @ErrID INT = SCOPE_IDENTITY();
Ê   PRINT 'JP&=0": ' + ERROR_MESSAGE();
Ê   PRINT 'SCOPE_IDENTITY 6)4,' )P&=0&: ' + ISNULL(CAST(@ErrID AS VARCHAR), 'NULL');
END CATCH

SERVERPROPERTY

E(-9B". +60+*'7'%$ #+68#$+' $%9(7%A6 G90%&),.*'

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ "-?6*&'B"; 6 96-?"A(*'B"" " 3'*'9$%*"#$"9'3 #%*+%*'

¥ F60+6,.%$ 6)*%1%,"$: +%*#";, *%1'9B"; " )'*'&%$*2 (#$'-6+9"

¥ F6,%0%- 1,. 1"'A-6#$"9" " '+$6&'$"0'B"" '1&"-"#$*"*6+'-".

¥ 460+*'7'%$ NULL 1,. -%#(7%#$+(;7"3 #+68#$+

KI+4&0% 1'*'/%)*0:

¥ propertyname - "&. 0')*'C"+'%&6A6 #+68#$+'

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% #+68#$+'

¥ NULL %#," #+68#$+6 -% #(7%#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' 96-?"A(*'B"" #%*+%*'

¥ R1')$'B". #9*")$6+ )61 *'0-2% +%*#""

¥ @6A"*6+'-"% 3'*'9$%*"#$"9 #%*+%*'
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.*$/%*0 2'1*+(+3:

SELECT
Ê   SERVERPROPERTY('MachineName') AS ServerName,
Ê   SERVERPROPERTY('Collation') AS ServerCollation,
Ê   SERVERPROPERTY('Edition') AS Edition,
Ê   SERVERPROPERTY('ProductVersion') AS Version,
Ê   SERVERPROPERTY('ProductLevel') AS ServicePack;

TYPE_ID

E(-9B". +60+*'7'%$ "1%-$"?"9'$6* #"#$%&-6A6 $")' 1'--23 )6 %A6 "&%-".

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ ID $")' 1'--23 + #"#$%&%

¥ D'/6$'%$ 9'9 # #"#$%&-2&", $'9 " # )6,:06+'$%,:#9"&" $")'&"

¥ 460+*'7'%$ NULL, %#," $") -% #(7%#$+(%$

¥ F6,%0%- 1,. )*6+%*9" #(7%#$+6+'-". $")6+

KI+4&0% 1'*'/%)*0:

¥ type_name - "&. $")' 1'--23

K0I+4&0% 1'*'/%)*0:

¥ S1%-$"?"9'$6* $")' 1'--23 (INT)

¥ NULL %#," $") -% #(7%#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' #(7%#$+6+'-". $")' 1'--23

¥ F6,(<%-"% ID $")' 1,. 1*(A"3 #"#$%&-23 ?(-9B"8

¥ J/*'/6$9' )6,:06+'$%,:#9"3 $")6+ 1'--23

.*$/%*0 2'1*+(+3:
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-- 1. ?),+1'%&' ID 45"%*"/5%78 5&6)$
SELECT
Ê   TYPE_ID('int') AS IntTypeID,
Ê   TYPE_ID('varchar') AS VarcharTypeID,
Ê   TYPE_ID('datetime') AS DateTimeTypeID;

-- 2. ?/)$'/0" 4+<'45$)$"%&- 5&6" 6'/'* &46),;#)$"%&'(
DECLARE @TypeName NVARCHAR(128) = 'decimal';
DECLARE @TypeID INT = TYPE_ID(@TypeName);
IF @TypeID IS NOT NULL
Ê   PRINT 'O&6 ' + @TypeName + ' 4+<'45$+'5, ID: ' + CAST(@TypeID AS VARCHAR);
ELSE
Ê   PRINT 'O&6 ' + @TypeName + ' %' 4+<'45$+'5';

-- 3. R"=)5" 4 6),;#)$"5',;40&(& 5&6"(&
-- .)#*"'( 6),;#)$"5',;40&9 5&6
IF TYPE_ID('PhoneNumber') IS NULL
Ê   CREATE TYPE dbo.PhoneNumber FROM NVARCHAR(20) NULL;
-- ?/)$'/-'( '@) ID
SELECT TYPE_ID('PhoneNumber') AS CustomTypeID;

-- 4. ?),+1'%&' 46&40" $4'8 5&6)$ 4 &8 ID
SELECT
Ê   name AS TypeName,
Ê   TYPE_ID(name) AS TypeID,
Ê   system_type_id AS SystemTypeID
FROM sys.types
ORDER BY name;

TYPE_NAME

E(-9B". +60+*'7'%$ "&. $")' 1'--23 )6 %A6 "1%-$"?"9'$6*(.

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ "&. $")' 1'--23 )6 %A6 ID

¥ D'/6$'%$ 9'9 # #"#$%&-2&", $'9 " # )6,:06+'$%,:#9"&" $")'&"

¥ 460+*'7'%$ NULL, %#," $") # (9'0'--2& ID -% #(7%#$+(%$

¥ F6,%0%- 1,. )*%6/*'06+'-". ID $")' + <"$'%&6% "&.
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KI+4&0% 1'*'/%)*0:

¥ type_id - "1%-$"?"9'$6* $")' 1'--23 (INT)

K0I+4&0% 1'*'/%)*0:

¥ S&. $")' 1'--23 (NVARCHAR)

¥ NULL %#," $") -% #(7%#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*%6/*'06+'-"% ID $")' + "&.

¥ R-',"0 &%$'1'--23 /'02 1'--23

¥ >"'A-6#$"9' " 6$,'19'

.*$/%*0 2'1*+(+3:

-- 1. .%"1"," 6),+1"'( ID %+:%78 5&6)$
DECLARE @IntTypeID INT = TYPE_ID('int');
DECLARE @VarcharTypeID INT = TYPE_ID('varchar');
DECLARE @DateTimeTypeID INT = TYPE_ID('datetime');
-- ?/)$'/-'(, 15) 5&67 4+<'45$+>5
IF @IntTypeID IS NOT NULL AND @VarcharTypeID IS NOT NULL AND @DateTimeTypeID IS NOT
NULL
BEGIN
Ê   -- ?),+1"'( &('%" 5&6)$ 6) ID
Ê   SELECT
Ê       TYPE_NAME(@IntTypeID) AS IntTypeName,
Ê       TYPE_NAME(@VarcharTypeID) AS VarcharTypeName,
Ê       TYPE_NAME(@DateTimeTypeID) AS DateTimeTypeName;
END
ELSE
Ê   PRINT 'J*&% &,& %'40),;0) 5&6)$ %' 4+<'45$+>5';

STRING

ASCII

E(-9B". +60+*'7'%$ ASCII-961 )%*+6A6 #"&+6,' #$*69".

!(&+3&0% 3+2/+F&+()$:

¥ 460+*'7'%$ <"#,6+68 961 (0-255) )%*+6A6 #"&+6,' #$*69"
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¥ >,. )(#$68 #$*69" +60+*'7'%$ 0

¥ >,. Unicode-#"&+6,6+ +60+*'7'%$ &,'1C"8 /'8$

KI+4&0% 1'*'/%)*0:

¥ character_expression - #$*696+6% +2*'=%-"%

K0I+4&0% 1'*'/%)*0:

¥ ASCII-961 (INT)

¥ NULL %#," +361-68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' ?6*&'$' ++61"&23 1'--23 (+',"1'B".)

¥ J)*%1%,%-"% *%A"#$*' )%*+6A6 #"&+6,'

¥ E",:$*'B". #$*69 )6 -'<',:-6&( #"&+6,(

¥ J/*'/6$9' #)%B"',:-23 #"&+6,6+

¥ F*%6/*'06+'-"% #"&+6,6+ + <"#,6+2% 9612

.*$/%*0 2'1*+(+3:

-- 1. .)#*"%&' & #"6),%'%&' 5"=,&27 4&($),)$
CREATE TABLE CharacterSamples (
Ê   SampleID INT PRIMARY KEY,
Ê   Symbol VARCHAR(10) NOT NULL,
Ê   Description NVARCHAR(50)
);
INSERT INTO CharacterSamples VALUES
(1, 'A', 'Latin capital letter A'),
(2, 'z', 'Latin small letter z'),
(3, '0', 'Digit zero'),
(4, '', 'Empty string'),
(5, ' ', 'Space character'),
(6, 'Y', 'Cyrillic capital letter Ya'),
(7, '$', 'Dollar sign');
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-- ?),+1'%&' ASCII-0)*)$
SELECT
Ê   SampleID,
Ê   Symbol,
Ê   Description,
Ê   ASCII(Symbol) AS ASCII_Code
FROM CharacterSamples;

-- 2. .)#*"%&' & #"6),%'%&' 5"=,&27 6),;#)$"5','9
CREATE TABLE UserAccounts (
Ê   UserID INT PRIMARY KEY,
Ê   Username VARCHAR(50) NOT NULL,
Ê   Email VARCHAR(100)
);
INSERT INTO UserAccounts VALUES
(1, 'Admin', 'admin@example.com'),
(2, 'user1', 'user1@test.org'),
(3, '1Visitor', 'guest@site.com'),
(4, ' tester', 'test@domain.com'),
(5, 'manager', NULL);

-- ?/)$'/0" &('% 6),;#)$"5','9
SELECT
Ê   UserID,
Ê   Username,
Ê   CASE
Ê       WHEN ASCII(Username) BETWEEN 65 AND 90 THEN 'Starts with uppercase'
Ê       WHEN ASCII(Username) BETWEEN 97 AND 122 THEN 'Starts with lowercase'
Ê       WHEN ASCII(Username) BETWEEN 48 AND 57 THEN 'Starts with digit'
Ê       ELSE 'Starts with special char'
Ê   END AS NamingPattern
FROM UserAccounts;
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-- 3. .)#*"%&' & #"6),%'%&' 5"=,&27 5)$"/)$
CREATE TABLE ProductCatalog (
Ê   ProductCode VARCHAR(10) PRIMARY KEY,
Ê   ProductName NVARCHAR(100) NOT NULL,
Ê   Price DECIMAL(10,2)
);
INSERT INTO ProductCatalog VALUES
('A100', 'Laptop', 999.99),
('B200', ' smartphone', 599.99),
('C300', '24" Monitor', 249.99),
('D400', 'Keyboard', 49.99),
('E500', ' Mouse', 29.99);

-- ?)&40 5)$"/)$ 4 6/)=,'("(& $ %"&('%)$"%&&
SELECT *
FROM ProductCatalog
WHERE ASCII(ProductName) = 32; -- !"1&%">54- 4 6/)=',"

CHAR

E(-9B". )*%6/*'0(%$ <"#,6+68 961 ASCII + #"&+6,.

!(&+3&0% 3+2/+F&+()$:

¥ F*%6/*'0(%$ <"#,6 6$ 0 16 255 + #66$+%$#$+(;7"8 #"&+6, ASCII

¥ 460+*'7'%$ 61"- #"&+6, $")' CHAR(1)

¥ >,. 0-'<%-"8 +-% 1"')'06-' +60+*'7'%$ NULL

KI+4&0% 1'*'/%)*0:

¥ integer_expression - B%,6% <"#,6 (ASCII-961)

K0I+4&0% 1'*'/%)*0:

¥ !"&+6, ASCII

.*$/%*0 2'1*+(+3:
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-- 1. ?/)457' 6/')=/"#)$"%&-
SELECT
Ê   CHAR(65) AS A,       -- 'A'
Ê   CHAR(97) AS a,       -- 'a'
Ê   CHAR(49) AS one,     -- '1'
Ê   CHAR(32) AS space;   -- ' '

-- 2. .)#*"%&' 45/)0& 4 6'/'%)4)(
SELECT '?'/$"- 45/)0"' + CHAR(13) + CHAR(10) + 'L5)/"- 45/)0"' AS MultilineText;

CHARINDEX

E(-9B". +60+*'7'%$ )60"B"; )%*+6A6 +36=1%-". )61#$*69" + #$*69%.

!(&+3&0% 3+2/+F&+()$:

¥ F6"#9 )61#$*69" + #$*69%

¥ D%A"#$*60'+"#"&6#$: 0'+"#"$ 6$ )'*'&%$*6+ #6*$"*6+9"

¥ 460+*'7'%$ )60"B"; (-'<"-'. # 1) "," 0 %#," )61#$*69' -% -'81%-'

¥ F611%*="+'%$ $%9#$6+2% $")2 1'--23

KI+4&0% 1'*'/%)*0:

¥ substring - "#96&'. )61#$*69'

¥ string - #$*69' 1,. )6"#9'

¥ start_location (6)B"6-',:-6) - )60"B". -'<',' )6"#9'

K0I+4&0% 1'*'/%)*0:

¥ F60"B". )61#$*69" (INT)

¥ 0 %#," )61#$*69' -% -'81%-'

¥ NULL %#," ,;/68 "0 '*A(&%-$6+ NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6"#9 9,;<%+23 #,6+ + $%9#$%

¥ 4',"1'B". ?6*&'$' #$*69

¥ D'0/6* #$*69 # *'01%,"$%,.&"
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¥ F6"#9 )60"B"" 1,. )6#,%1(;7%A6 "0+,%<%-". )61#$*69"

.*$/%*0 2'1*+(+3:

-- 1. E"#)$79 6)&40
SELECT CHARINDEX('(&/', '?/&$'5, (&/!') AS Position;  -- 9

-- 2. ?)&40 4 +0"#"%&'( %"1",;%)9 6)#&2&&
SELECT CHARINDEX('"', '="%"%', 3) AS Position;  -- 4

-- 3. ?)&40 %'4+<'45$+><'9 6)*45/)0&
SELECT CHARINDEX('word', 'Hello world') AS Position;  -- 0

-- 4. ?/&('/ 4 NULL
SELECT CHARINDEX('test', NULL) AS Position;  -- NULL

CONCAT

E(-9B". 6/O%1"-.%$ 1+% "," /6,%% #$*69" + 61-(.

!(&+3&0% 3+2/+F&+()$:

¥ J/O%1"-.%$ #$*69" /%0 *'01%,"$%,%8

¥ R+$6&'$"<%#9" )*%6/*'0(%$ -%#$*696+2% $")2 + $%9#$

¥ NULL-0-'<%-". 6/*'/'$2+';$#. 9'9 )(#$2% #$*69"

¥ F611%*="+'%$ +#% #$*696+2% $")2 1'--23 (CHAR, VARCHAR, NCHAR,
NVARCHAR)

KI+4&0% 1'*'/%)*0:

¥ value1, value2,É valueN - 0-'<%-". 1,. 96-9'$%-'B"" (&"-"&(& 2 )'*'&%$*')

K0I+4&0% 1'*'/%)*0:

¥ J/O%1"-%--'. #$*69' (VARCHAR(MAX))

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E6*&"*6+'-"% )6,-23 "&%- "0 6$1%,:-23 96&)6-%-$6+
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¥ !601'-"% #,6=-23 $%9#$6+23 #66/7%-"8

¥ J/O%1"-%-"% $%9#$' # <"#,6+2&" 0-'<%-".&"

.*$/%*0 2'1*+(+3:

-- 1. E"#)$)' )=N'*&%'%&' 45/)0
SELECT CONCAT('Hello', 'World') AS Result;  -- R'#+,;5"5: 'HelloWorld'

-- 2. J=N'*&%'%&' 45/)0& & 1&4,"
SELECT CONCAT('OrderID: ', 10025) AS OrderInfo;  -- R'#+,;5"5: 'OrderID: 10025'

-- 3. J=N'*&%'%&' 4 NULL-#%"1'%&'(
SELECT CONCAT('Customer: ', NULL, 'Smith') AS CustomerName;  -- R'#+,;5"5: 'Customer:
Smith'

FORMAT

E(-9B". ?6*&'$"*(%$ 0-'<%-"% + #66$+%$#$+"" # (9'0'--2& ?6*&'$6&.

!(&+3&0% 3+2/+F&+()$:

¥ E6*&'$"*(%$ 1'$2, <"#,' " #$*69"

¥ F611%*="+'%$ #$'-1'*$-2% " )6,:06+'$%,:#9"% ?6*&'$2

¥ H<"$2+'%$ *%A"6-',:-2% -'#$*689" (culture)

¥ 460+*'7'%$ NVARCHAR

KI+4&0% 1'*'/%)*0:

¥ value - ?6*&'$"*(%&6% 0-'<%-"% (1'$'/<"#,6)

¥ format - #$*69' ?6*&'$'

¥ culture (6)B"6-',:-6) - 961 .029'/*%A"6-'

K0I+4&0% 1'*'/%)*0:

¥ J$?6*&'$"*6+'--'. #$*69' (NVARCHAR)

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 327 | !$*'-"B'



-- 1. I)/("5&/)$"%&' *"57
SELECT FORMAT(GETDATE(), 'dd.MM.yyyy') AS DateFormatted;  -- '25.12.2023'

-- 2. I)/("5&/)$"%&' 1&4,"
SELECT FORMAT(1234567.89, 'N2') AS NumberFormatted;  -- '1,234,567.89'

-- 3. I)/("5&/)$"%&' 4 +0"#"%&'( 0+,;5+/7
SELECT FORMAT(GETDATE(), 'D', 'ru-RU') AS RussianDate;  -- '25 *'0"=/- 2023 @.'

LEFT

E(-9B". +60+*'7'%$ (9'0'--6% 96,"<%#$+6 #"&+6,6+ # -'<',' #$*69".

!(&+3&0% 3+2/+F&+()$:

¥ S0+,%9'%$ <'#$: #$*69", -'<"-'. # )%*+6A6 #"&+6,'

¥ F611%*="+'%$ +#% #$*696+2% $")2 1'--23 KI+4&0% 1'*'/%)*0:

¥ character_expression - "#361-'. #$*69'

¥ integer_expression - 96,"<%#$+6 +60+*'7'%&23 #"&+6,6+

K0I+4&0% 1'*'/%)*0:

¥ Y'#$: #$*69" ($6A6 =% $")', <$6 " +361-'. #$*69')

¥ NULL %#," ,;/68 "0 )'*'&%$*6+ NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ S0+,%<%-"% )*%?"9#6+ ()%*+2% N #"&+6,6+)

¥ !69*'7%-"% 1,"--6A6 $%9#$' 1,. 6$6/*'=%-".

¥ J/*'/6$9' #$*69 ?"9#"*6+'--6A6 ?6*&'$'

¥ S0+,%<%-"% 9616+ " "1%-$"?"9'$6*6+

¥ F61A6$6+9' 1'--23 1,. #"#$%& # 6A*'-"<%-".&" )6 1,"-%

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 1. E"#)$)' &46),;#)$"%&' ($)#$/"<"'5 6'/$7' 4 4&($),")
SELECT LEFT('Database', 4) AS Result;  -- 'Data'

-- 2. C#$,'1'%&' 6'/$78 3 4&($),)$ (('%;P' *,&%7 45/)0&)
SELECT LEFT('SQL', 3) AS Result;  -- 'SQL'

-- 3. T"6/)4 =),;P' 4&($),)$, 1'( '45; $ 45/)0'
SELECT LEFT('Hello', 10) AS Result;  -- 'Hello'

-- 4. R"=)5" 4 NULL #%"1'%&-(&
SELECT LEFT(NULL, 5) AS Result;  -- NULL
SELECT LEFT('Text', NULL) AS Result;  -- NULL

LEN

E(-9B". +60+*'7'%$ 96,"<%#$+6 #"&+6,6+ + #$*69%.

!(&+3&0% 3+2/+F&+()$:

¥ F61#<"$2+'%$ 96,"<%#$+6 #"&+6,6+ + #$*69%

¥ SA-6*"*(%$ 3+6#$6+2% )*6/%,2 (+ 6$,"<"% 6$ DATALENGTH)

¥ 460+*'7'%$ B%,6% <"#,6 (INT)

KI+4&0% 1'*'/%)*0:

¥ string_expression - '-',"0"*(%&'. #$*69'

K0I+4&0% 1'*'/%)*0:

¥ Q6,"<%#$+6 #"&+6,6+ (INT)

¥ NULL %#," +361-68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' 1,"-2 ++61"&23 1'--23

¥ 4',"1'B". #$*69 )%*%1 6/*'/6$968

¥ R-',"0 $%9#$6+23 )6,%8 /'02 1'--23

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ J)$"&"0'B". 3*'-%-". #$*696+23 1'--23

.*$/%*0 2'1*+(+3:

-- 1. E"#)$79 6/&('/
SELECT LEN('SQL Server') AS Length;  -- 10

-- 2. .5/)0" 4 6/)=',"(&
SELECT LEN('  Test  ') AS Length;  -- 6 (8$)45)$7' 6/)=',7 &@%)/&/+>54-)

-- 3. ?+45"- 45/)0"
SELECT LEN('') AS Length;  -- 0

-- 4. . NULL #%"1'%&'(
SELECT LEN(NULL) AS Length;  -- NULL

LOWER

E(-9B". )*%6/*'0(%$ +#% #"&+6,2 #$*69" + -"=-"8 *%A"#$*.

!(&+3&0% 3+2/+F&+()$:

¥ F*%6/*'0(%$ +#% #"&+6,2 #$*69" + #$*6<-2% (&',%-:9"%)

¥ F611%*="+'%$ +#% #$*696+2% $")2 1'--23

¥ !63*'-.%$ "#361-28 $") 1'--23

¥ 5% "0&%-.%$ #"&+6,2, -% "&%;7"% #$*6<-6A6 +'*"'-$'

KI+4&0% 1'*'/%)*0:

¥ character_expression - #$*69' 1,. )*%6/*'06+'-".

K0I+4&0% 1'*'/%)*0:

¥ !$*69' + -"=-%& *%A"#$*% ($6A6 =% $")', <$6 " +361-'.)

¥ NULL %#," +361-68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 56*&',"0'B". 1'--23 )%*%1 #*'+-%-"%&

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ F61A6$6+9' 1'--23 1,. *%A"#$*6-%0'+"#"&6A6 )6"#9'

¥ J/*'/6$9' )6,:06+'$%,:#96A6 ++61'

¥ F*"+%1%-"% #$*69 9 %1"-6&( ?6*&'$( 3*'-%-".

¥ !601'-"% *%A"#$*6-%0'+"#"&23 "-1%9#6+

.*$/%*0 2'1*+(+3:

-- 1. E"#)$)' 6/')=/"#)$"%&'
SELECT LOWER('SQL Server') AS LowerCase;  -- 'sql server'

-- 2. ?/')=/"#)$"%&' 45/)0& 4 /"#%7( /'@&45/)(
SELECT LOWER('HeLLo WoRLD') AS LowerCase;  -- 'hello world'

-- 3. R"=)5" 4 NULL #%"1'%&'(
SELECT LOWER(NULL) AS LowerCase;  -- NULL

-- 4. ?/')=/"#)$"%&' %"2&)%",;%78 4&($),)$
SELECT LOWER('?RCLGO') AS LowerCase;  -- '6/&$'5'

LTRIM

E(-9B". (1',.%$ -'<',:-2% )*6/%,2 (#,%+') "0 #$*69".

!(&+3&0% 3+2/+F&+()$:

¥ H1',.%$ +#% )*6/%,:-2% #"&+6,2 + -'<',% #$*69"

¥ !63*'-.%$ "#361-28 $") 1'--23

¥ 5% "0&%-.%$ )*6/%,2 +-($*" #$*69" "," + 96-B%

KI+4&0% 1'*'/%)*0:

¥ character_expression - #$*69' 1,. 6/*'/6$9"

K0I+4&0% 1'*'/%)*0:

¥ !$*69' /%0 -'<',:-23 )*6/%,6+ ($6A6 =% $")')

¥ NULL %#," +361-68 )'*'&%$* NULL

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server

>"'#6?$ 331 | !$*'-"B'



E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J<"#$9' )6,:06+'$%,:#96A6 ++61'

¥ F61A6$6+9' 1'--23 )%*%1 #*'+-%-"%&

¥ J/*'/6$9' "&)6*$"*6+'--23 1'--23

¥ 56*&',"0'B". #$*69 )%*%1 #63*'-%-"%&

¥ H1',%-"% -%=%,'$%,:-23 )*6/%,6+

.*$/%*0 2'1*+(+3:

-- 1. E"#)$)' &46),;#)$"%&'
SELECT LTRIM('   Hello') AS Result;  -- 'Hello'

-- 2. .5/)0" 4 6/)=',"(& $%+5/&
SELECT LTRIM('  SQL  Server  ') AS Result;  -- 'SQL  Server  '

-- 3. ?+45"- 45/)0"
SELECT LTRIM('') AS Result;  -- ''

-- 4. . NULL #%"1'%&'(
SELECT LTRIM(NULL) AS Result;  -- NULL

-- 5. . 5"=+,-2&'9 & 6/)=',"(&
SELECT LTRIM('  \t  Text') AS Result;  -- '\t  Text' (5"=+,-2&- 4)8/"%-'54-)

N

E(-9B". (9'02+'%$, <$6 #$*696+28 ,"$%*', 16,=%- "-$%*)*%$"*6+'$:#. 9'9
Unicode-#$*69'.

!(&+3&0% 3+2/+F&+()$:

¥ F*%6/*'0(%$ #$*696+28 ,"$%*', + Unicode-?6*&'$

¥ F60+6,.%$ 96**%9$-6 *'/6$'$: # -'B"6-',:-2&" ',?'+"$'&"

¥ F611%*="+'%$ +#% #"&+6,2 #$'-1'*$' Unicode

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ U*%/(%$#. 1,. #6+&%#$"&6#$" # $")'&" NVARCHAR

KI+4&0% 1'*'/%)*0:

unicode_string - #$*696+28 ,"$%*', + 9'+2<9'3

K0I+4&0% 1'*'/%)*0:

¥ Unicode-#$*69'

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ X*'-%-"% " 6/*'/6$9' &-6A6.02<-6A6 $%9#$'

¥ D'/6$' # 9"*",,"B%8 " 1*(A"&" -%-Latin #"&+6,'&"

.*$/%*0 2'1*+(+3:

-- 1. ?/)45)' &46),;#)$"%&' 4 0&/&,,&2'9
SELECT N'?/&$'5, (&/!' AS RussianText;

-- 2. C46),;#)$"%&' 4 "#&"540&(& 4&($),"(&
SELECT N'abcdefgh' AS JapaneseText;

-- 3. .6'2&",;%7' 4&($),7
SELECT N'i Unicode 4&($),7 i' AS SpecialChars;

PATINDEX

E(-9B". +60+*'7'%$ )60"B"; )%*+6A6 +36=1%-". C'/,6-' + #$*69(.

!(&+3&0% 3+2/+F&+()$:

¥ F6"#9 )6 C'/,6-(

¥ F611%*="+'%$ +#% $%9#$6+2% $")2 1'--23

¥ D%A"#$*60'+"#"&6#$: 0'+"#"$ 6$ )'*'&%$*6+ #6*$"*6+9"

¥ 460+*'7'%$ )60"B"; (-'<"-'. # 1) "," 0 %#," C'/,6- -% -'81%-

KI+4&0% 1'*'/%)*0:

¥ '%[pattern]%' - C'/,6- )6"#9' (6/.0'$%,:-6 # wildcard-#"&+6,'&") expression -

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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#$*69' 1,. )6"#9'

K0I+4&0% 1'*'/%)*0:

¥ F60"B". )%*+6A6 +36=1%-".

¥ 0 %#," C'/,6- -% -'81%-

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 4',"1'B". ?6*&'$' #$*69

¥ F6"#9 #,6=-23 C'/,6-6+ + $%9#$%

¥ R-',"0 -%#$*(9$(*"*6+'--23 1'--23

¥ F*6+%*9' -',"<". 0')*%7%--23 #"&+6,6+

.*$/%*0 2'1*+(+3:

-- 1. ?)&40 2&Q/7 $ 45/)0'
SELECT PATINDEX('%[0-9]%', 'Order 123') AS Position;  -- 7

-- 2. ?)&40 4,)$" (/'@&45/)#"$&4&(79)
SELECT PATINDEX('%4'/$'/%', 'SQL Server') AS Position;  -- 0 (%' %"9*'%)

-- 3. ?)&40 4 ,>=7(& 4&($),"(&
SELECT PATINDEX('%a_e%', 'database') AS Position;  -- 2

QUOTENAME

E(-9B". 16/'+,.%$ 6A*'-"<"$%," 9 #$*69% 1,. /%06)'#-6A6 "#)6,:06+'-". +
9'<%#$+% "1%-$"?"9'$6*'.

!(&+3&0% 3+2/+F&+()$:

¥ J/*'&,.%$ #$*69( (9'0'--2&" #"&+6,'&"-6A*'-"<"$%,.&"

¥ W9*'-"*(%$ #)%B"',:-2% #"&+6,2 +-($*" #$*69"

¥ F611%*="+'%$ #$'-1'*$-2% $")2 9'+2<%9: [], '', ""

¥ F*%6/*'0(%$ #$*69( + 96**%9$-28 "1%-$"?"9'$6*

KI+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ #$*69' - $%9#$ 1,. )*%6/*'06+'-". (16 128 #"&+6,6+)

¥ 6A*'-"<"$%,: (-%6/.0'$%,:-28) - #"&+6, 9'+2<%9:

¥ ']' ()6 (&6,<'-";, 9+'1*'$-2% #96/9")

¥ '"' (1+68-2% 9'+2<9")

¥ ' (61"-'*-2% 9'+2<9")

K0I+4&0% 1'*'/%)*0:

¥ !$*69' # G9*'-"*6+'--2&" #)%B#"&+6,'&"

¥ NULL %#," +361-68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ W9*'-"*6+'-"% "&%- 6/O%9$6+ I>

¥ D'/6$' # "&%-'&", #61%*='7"&" #)%B#"&+6,2

.*$/%*0 2'1*+(+3:

-- 1. .5"%*"/5%)' )=/"(,'%&' $ 0$"*/"5%7' 40)=0&
SELECT QUOTENAME('column_name') AS result;  -- [column_name]

-- 2. J=/"=)50" 45/)0 4) 46'24&($),"(&
SELECT QUOTENAME('table]name') AS result;  -- [table]]name]

-- 3. C46),;#)$"%&' /"#%78 )@/"%&1&5','9
SELECT QUOTENAME('table_name', '"') AS result;  -- "table_name"

REPLACE

E(-9B". 0'&%-.%$ +#% +36=1%-". (9'0'--68 )61#$*69" + #$*69% -' -6+6%
0-'<%-"%.

!(&+3&0% 3+2/+F&+()$:

¥ P'&%-.%$ +#% #6+)'1%-". )61#$*69" + "#361-68 #$*69%

¥ F611%*="+'%$ $%9#$6+2% $")2 1'--23

¥ !63*'-.%$ "#361-28 $") 1'--23

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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¥ F*6"0+61"$ 0'&%-( 1,. +#%3 -'81%--23 +36=1%-"8

KI+4&0% 1'*'/%)*0:

¥ input_string - "#361-'. #$*69'

¥ substring_to_replace - 0'&%-.%&'. )61#$*69'

¥ replacement_substring - )61#$*69' 1,. 0'&%-2

K0I+4&0% 1'*'/%)*0:

¥ N61"?"B"*6+'--'. #$*69' ($6A6 =% $")', <$6 " +361-'.)

¥ NULL %#," ,;/68 "0 )'*'&%$*6+ NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ S#)*'+,%-"% 6)%<'$69 + 1'--23

¥ H1',%-"% -%=%,'$%,:-23 #"&+6,6+

¥ N'#9"*6+'-"% 96-?"1%-B"',:-68 "-?6*&'B""

¥ F*%6/*'06+'-"% ?6*&'$6+ 1'--23

.*$/%*0 2'1*+(+3:

-- 1. ?/)45"- #"('%" 5'045"
SELECT REPLACE('E"#" *"%%78', 'E"#"', '.&45'("') AS Result;  -- '.&45'(" *"%%78'

-- 2. K*",'%&' 4&($),)$
SELECT REPLACE('2023-12-31', '-', '') AS Result;  -- '20231231'

-- 3. H%):'45$'%%"- #"('%"
SELECT REPLACE(REPLACE('a;b;c', ';', ','), 'b', 'x') AS Result;  -- 'a,x,c'

-- 4. R"=)5" 4 NULL
SELECT REPLACE('O'045', NULL, 'T"('%"') AS Result;  -- NULL

RIGHT

E(-9B". +60+*'7'%$ (9'0'--6% 96,"<%#$+6 #"&+6,6+ # 96-B' #$*69".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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!(&+3&0% 3+2/+F&+()$:

¥ S0+,%9'%$ <'#$: #$*69", -'<"-'. # 96-B'

¥ F611%*="+'%$ +#% #$*696+2% $")2 1'--23

¥ !63*'-.%$ "#361-28 $") 1'--23

KI+4&0% 1'*'/%)*0:

¥ character_expression - "#361-'. #$*69'

¥ integer_expression - 96,"<%#$+6 +60+*'7'%&23 #"&+6,6+

K0I+4&0% 1'*'/%)*0:

¥ Y'#$: #$*69" ($6A6 =% $")', <$6 " +361-'.)

¥ NULL %#," ,;/68 "0 )'*'&%$*6+ NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ S0+,%<%-"% #(??"9#6+ " 696-<'-"8

¥ J/*'/6$9' #$*69 ?"9#"*6+'--6A6 ?6*&'$'

¥ S0+,%<%-"% *'#C"*%-"8 ?'8,6+

¥ R-',"0 9616+ " "1%-$"?"9'$6*6+

¥ F61A6$6+9' 1'--23 1,. #"#$%& # 6A*'-"<%-".&"

.*$/%*0 2'1*+(+3:

-- 1. E"#)$)' &46),;#)$"%&' (6)4,'*%&' 5 4&($),)$)
SELECT RIGHT('SQL Server', 5) AS Result;  -- 'erver'

-- 2. C#$,'1'%&' /"4P&/'%&- Q"9,"
SELECT RIGHT('document.pdf', 4) AS FileExtension;  -- '.pdf'

-- 3. T"6/)4 =),;P' 4&($),)$, 1'( '45; $ 45/)0'
SELECT RIGHT('Hello', 10) AS Result;  -- 'Hello'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 4. R"=)5" 4 NULL #%"1'%&-(&
SELECT RIGHT(NULL, 3) AS Result;  -- NULL
SELECT RIGHT('Text', NULL) AS Result;  -- NULL

RTRIM

E(-9B". (1',.%$ )*6/%,2 + 96-B% #$*69".

!(&+3&0% 3+2/+F&+()$:

¥ H1',.%$ +#% )*6/%,:-2% #"&+6,2 #)*'+' 6$ $%9#$'

¥ !63*'-.%$ "#361-28 $") 1'--23

¥ 5% "0&%-.%$ )*6/%,2 + -'<',% "," #%*%1"-% #$*69"

KI+4&0% 1'*'/%)*0:

¥ input_string - #$*69' 1,. 6/*'/6$9"

K0I+4&0% 1'*'/%)*0:

¥ !$*69' /%0 )*'+23 )*6/%,6+

¥ NULL %#," +361-68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J<"#$9' 1'--23 )6#,% "&)6*$'

¥ F*%1+'*"$%,:-'. 6/*'/6$9' )6,:06+'$%,:#96A6 ++61'

¥ 56*&',"0'B". #$*69 )%*%1 #*'+-%-"%&

¥ F61A6$6+9' 1'--23 1,. #"#$%& # ?"9#"*6+'--2& ?6*&'$6&

¥ H1',%-"% -%=%,'$%,:-23 )*6/%,6+ + 96-B% )6,%8

.*$/%*0 2'1*+(+3:

-- 1. K*",'%&' 0)%'1%78 6/)=',)$
SELECT RTRIM('O'045   ') AS Result;  -- 'O'045'

-- 2. .('P"%%7' 6/)=',7 (+*",->54- 5),;0) 0)%'1%7')
SELECT RTRIM('  SQL   Server   ') AS Result;  -- '  SQL   Server'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 3. ?+45"- 45/)0" )45"'54- 6+45)9
SELECT RTRIM('') AS Result;  -- ''

-- 4. NULL %" $8)*' *"'5 NULL %" $78)*'
SELECT RTRIM(NULL) AS Result;  -- NULL

SPACE

E(-9B". A%-%*"*(%$ #$*69( "0 (9'0'--6A6 96,"<%#$+' )*6/%,6+.

!(&+3&0% 3+2/+F&+()$:

¥ !601'%$ #$*69(, #6#$6.7(; $6,:96 "0 )*6/%,6+

¥ 460+*'7'%$ 0-'<%-"% $")' VARCHAR

¥ R+$6&'$"<%#9" 6/*'/'$2+'%$ -%+',"1-2% 0-'<%-".

KI+4&0% 1'*'/%)*0:

¥ length - 96,"<%#$+6 )*6/%,6+ (B%,6% <"#,6)

K0I+4&0% 1'*'/%)*0:

¥ !$*69' # (9'0'--2& 96,"<%#$+6& )*6/%,6+

¥ F(#$'. #$*69', %#," 1,"-' = 0

¥ NULL, %#," +361-68 )'*'&%$* NULL, "," "&%%$ 1,"-( < 0

.*$/%*0 2'1*+(+3:

-- 1. ?/)45)' 4)#*"%&' 6/)=',)$
SELECT SPACE(5);  -- L)#$/"<"'5 '     '

-- 2. C46),;#)$"%&' $ 0)%0"5'%"2&&
SELECT 'Hello' + SPACE(3) + 'World';  -- 'Hello   World'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 3. M/"%&1%7' 4,+1"&
SELECT SPACE(0);   -- ''
SELECT SPACE(-1);  -- ''
SELECT SPACE(NULL); -- NULL

STR

E(-9B". )*%6/*'0(%$ <"#,6+6% 0-'<%-"% + #$*696+6% )*%1#$'+,%-"%.

!(&+3&0% 3+2/+F&+()$:

¥ F*%6/*'0(%$ <"#,6+2% 0-'<%-". + #$*69"

¥ F60+6,.%$ 0'1'+'$: 6/7(; 1,"-( " 96,"<%#$+6 1%#.$"<-23 0-'96+

¥ F611%*="+'%$ +#% 6#-6+-2% <"#,6+2% $")2 1'--23

¥ R+$6&'$"<%#9" 69*(A,.%$ <"#,' )*" )*%6/*'06+'-""

KI+4&0% 1'*'/%)*0:

¥ numeric_expression - <"#,6+6% 0-'<%-"% 1,. )*%6/*'06+'-".

¥ length (-%6/.0'$%,:-28) - 6/7'. 1,"-' *%0(,:$'$' ()6 (&6,<'-"; 10)

¥ decimal (-%6/.0'$%,:-28) - 96,"<%#$+6 0-'96+ )6#,% 0').$68 ()6 (&6,<'-";
0)

K0I+4&0% 1'*'/%)*0:

¥ !$*696+6% )*%1#$'+,%-"% <"#,' (VARCHAR)

¥ NULL %#," +361-68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E6*&'$"*6+'-"% <"#%, 1,. +2+61' + 6$<%$'3

¥ F61A6$6+9' <"#,6+23 1'--23 9 G9#)6*$(

¥ !601'-"% #$*69 # ?"9#"*6+'--2& ?6*&'$6& <"#%,

¥ M%-%*'B". $%9#$6+23 "1%-$"?"9'$6*6+ -' 6#-6+% <"#%,

¥ F61A6$6+9' 1'--23 1,. 96-9'$%-'B"" # $%9#$6&

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 1. E"#)$)' 6/')=/"#)$"%&' 1&4,"
SELECT STR(123.456) AS Result;  -- '       123'

-- 2. ?/')=/"#)$"%&' 4 +0"#"%&'( *,&%7 & 5)1%)45&
SELECT STR(123.456, 6, 2) AS Result;  -- '123.46'

-- 3. ?/')=/"#)$"%&' 2',)@) 1&4,"
SELECT STR(42) AS Result;  -- '        42'

STRING_AGG

E(-9B". 6/O%1"-.%$ #$*696+2% 0-'<%-". "0 A*())2 + 61-( #$*69( # (9'0'--2&
*'01%,"$%,%&.

!(&+3&0% 3+2/+F&+()$:

¥ RA*%A"*(%$ 0-'<%-". #$*69 <%*%0 (9'0'--28 *'01%,"$%,:

¥ F611%*="+'%$ #6*$"*6+9( G,%&%-$6+ )%*%1 6/O%1"-%-"%& (WITHIN GROUP)

¥ R+$6&'$"<%#9" "#9,;<'%$ NULL-0-'<%-".

KI+4&0% 1'*'/%)*0:

¥ expression - #$6,/%B 1,. 6/O%1"-%-".

¥ separator - *'01%,"$%,: (-')*"&%*, ', ')

¥ WITHIN GROUP (ORDER BY) - 6)B"6-',:-'. #6*$"*6+9'

K0I+4&0% 1'*'/%)*0:

¥ J/O%1"-%--'. #$*69' (NVARCHAR(MAX))

¥ NULL %#," -%$ #$*69 1,. 6/O%1"-%-".

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- .)#*"'( 5'45)$+> 5"=,&2+
CREATE TABLE Employees (
Ê   EmployeeID INT PRIMARY KEY,
Ê   Department VARCHAR(50),
Ê   EmployeeName VARCHAR(100),
Ê   HireDate DATE
);
-- !"6),%-'( *"%%7(&
INSERT INTO Employees VALUES
(1, 'IT', 'John Smith', '2020-01-15'),
(2, 'IT', 'Jane Doe', '2019-05-20'),
(3, 'HR', 'Mike Johnson', '2021-03-10'),
(4, 'HR', 'Sarah Williams', '2020-11-01'),
(5, 'Finance', 'David Brown', '2018-07-22');

-- 1. ?/)45)' )=N'*&%'%&' &('% 1'/'# #"6-5+>
SELECT STRING_AGG(EmployeeName, ', ') AS AllEmployees
FROM Employees;

--2. .)/5&/)$0"
SELECT
Ê   Department,
Ê   STRING_AGG(EmployeeName, ', ') WITHIN GROUP (ORDER BY HireDate) AS TeamMembers
FROM Employees
GROUP BY Department;

-- .)#*"'( 5"=,&2+ #"0"#)$
CREATE TABLE Orders (
Ê   OrderID INT,
Ê   ProductList VARCHAR(100)
);
-- !"6),%-'( 5'45)$7(& *"%%7(&
INSERT INTO Orders VALUES
(1, 'H),)0), X,'=, Y92"'),
(2, '3)Q', ."8"/'),
(3, 'H-4), R7=", J$)<&');

-- 3. J=N'*&%'%&' 46&40)$ 6/)*+05)$ 1'/'# 5)10+ 4 #"6-5)9
SELECT STRING_AGG(ProductList, '; ') AS AllProducts
FROM Orders;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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STRING_ESCAPE

E(-9B". G9*'-"*(%$ #)%B"',:-2% #"&+6,2 + #$*69% 1,. /%06)'#-6A6
"#)6,:06+'-". + JSON.

!(&+3&0% 3+2/+F&+()$:

¥ F*%6/*'0(%$ #)%B"',:-2% #"&+6,2 + escape-)6#,%16+'$%,:-6#$"

¥ F611%*="+'%$ $6,:96 JSON-?6*&'$"*6+'-"%

¥ D'/6$'%$ "#9,;<"$%,:-6 # ASCII-#"&+6,'&" ('-A,"8#9"8 ',?'+"$)

¥ R+$6&'$"<%#9" 6/*'/'$2+'%$: ", , /, " ()*'+,.;7"% #"&+6,2 (\b, \f, \n, \r, \t)

KI+4&0% 1'*'/%)*0:

¥ input_string - #$*69' 1,. 6/*'/6$9"

¥ 'json' - 6/.0'$%,:-28 )'*'&%$* (1*(A"% ?6*&'$2 -% )611%*="+';$#.)

K0I+4&0% 1'*'/%)*0:

¥ !$*69' # G9*'-"*6+'--2&" #"&+6,'&"

¥ NULL %#," +361-68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F61A6$6+9' #"#$%&-23 )($%8 1,. JSON-169(&%-$6+

¥ W9*'-"*6+'-"% $%3-"<%#9"3 1'--23 " ,6A6+

¥ M%-%*'B". JSON-#6+&%#$"&23 #$*69

¥ J/*'/6$9' 6C"/69 " #"#$%&-23 #66/7%-"8

¥ F61A6$6+9' 1'--23 1,. API

.*$/%*0 2'1*+(+3:

-- 1. W0/"%&/)$"%&' 4&45'(%)@) 6+5&
SELECT STRING_ESCAPE('C:\Program Files\App', 'json') AS EscapedPath;
-- R'#+,;5"5: "C:\\Program Files\\App"

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 2. W0/"%&/)$"%&' 0"$71'0
SELECT STRING_ESCAPE('Text with "quotes"', 'json') AS EscapedText;
-- R'#+,;5"5: "Text with \"quotes\""

-- 3. J=/"=)50" NULL
SELECT STRING_ESCAPE(NULL, 'json') AS NullResult;  -- NULL

SUBSTRING

E(-9B". "0+,%9'%$ <'#$: #$*69", -'<"-'. # (9'0'--68 )60"B"".

!(&+3&0% 3+2/+F&+()$:

¥ S0+,%9'%$ (9'0'--6% 96,"<%#$+6 #"&+6,6+ "0 #$*69"

KI+4&0% 1'*'/%)*0:

¥ input_string - "#361-'. #$*69'

¥ start_position - -'<',:-'. )60"B". (³1)

¥ length - 96,"<%#$+6 #"&+6,6+ 1,. "0+,%<%-".

K0I+4&0% 1'*'/%)*0:

¥ S0+,%<%--'. )61#$*69'

¥ F(#$'. #$*69' %#," length=0

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ S0+,%<%-"% 9616+ "0 #$*69 ?"9#"*6+'--6A6 ?6*&'$'

¥ D'0/6* #,6=-23 "1%-$"?"9'$6*6+

¥ J/*'/6$9' $%9#$6+23 1'--23

¥ F61A6$6+9' 1'--23 1,. #"#$%& # 6A*'-"<%-".&"

¥ S0+,%<%-"% <'#$%8 #$*69 1,. '-',"0'

.*$/%*0 2'1*+(+3:

-- 1. E"#)$)' &#$,'1'%&' 6)*45/)0&
SELECT SUBSTRING('SQL Server', 5, 3) AS Result;  -- 'Ser'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 2. C#$,'1'%&' *) 0)%2" 45/)0&
SELECT SUBSTRING('Database', 4, 100) AS Result;  -- 'abase'

TRANSLATE

E(-9B". 0'&%-.%$ 9'=128 #"&+6, + #$*69% #6A,'#-6 (9'0'--68 9'*$% 0'&%-2.

!(&+3&0% 3+2/+F&+()$:

P'&%-.%$ #"&+6,2 61"---'-61"- #6A,'#-6 )%*%1'--2& -'/6*'&

KI+4&0% 1'*'/%)*0:

¥ input_string - #$*69' 1,. )*%6/*'06+'-".

¥ characters_to_replace - #"&+6,2 1,. 0'&%-2

¥ replacement_characters - #66$+%$#$+(;7"% 0'&%-.;7"% #"&+6,2

K0I+4&0% 1'*'/%)*0:

¥ F*%6/*'06+'--'. #$*69' ($6A6 =% $")')

¥ NULL %#," ,;/68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ P'&%-' -'/6*6+ #"&+6,6+ + #$*69'3

¥ U*'-#,"$%*'B". $%9#$'

¥ F*%6/*'06+'-"% ?6*&'$6+ 1'--23

¥ J<"#$9' " -6*&',"0'B". $%9#$'

¥ P'&%-' #)%B"',:-23 #"&+6,6+

.*$/%*0 2'1*+(+3:

-- 1. T"('%" 4&($),)$ )*&%-%"-)*&%
SELECT TRANSLATE('1A2B3C', '123', 'XYZ') AS Result;  -- 'XAYBZC'

-- 2. O/"%4,&5'/"2&- 0&/&,,&27
SELECT TRANSLATE('?/&$'5', '?/&$'5', 'Privet') AS Result;  -- 'Privet'

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 3. T"('%" 46'2&",;%78 4&($),)$
SELECT TRANSLATE('a*b?c!d', '*?!', '---') AS Result;  -- 'a-b-c-d'

-- 4. J=/"=)50" NULL
SELECT TRANSLATE('Text', NULL, 'ABCD') AS NullResult;  -- NULL

TRIM

E(-9B". (1',.%$ )*6/%,2 # -'<',' " 96-B' #$*69".

!(&+3&0% 3+2/+F&+()$:

¥ H1',.%$ +#% )*6/%,:-2% #"&+6,2 # 6/6"3 96-B6+ #$*69"

¥ F611%*="+'%$ CHAR, VARCHAR, NCHAR, NVARCHAR

¥ !63*'-.%$ "#361-28 $") 1'--23

¥ 5% "0&%-.%$ )*6/%,2 +-($*" #$*69"

KI+4&0% 1'*'/%)*0:

¥ character_expression - #$*69' 1,. 6/*'/6$9"

K0I+4&0% 1'*'/%)*0:

¥ !$*69' /%0 -'<',:-23 " 96-%<-23 )*6/%,6+

¥ NULL %#," +361-68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ J<"#$9' )6,:06+'$%,:#96A6 ++61'

¥ 56*&',"0'B". 1'--23 )%*%1 #*'+-%-"%&

¥ F61A6$6+9' #$*69 1,. #63*'-%-". + I>

¥ J/*'/6$9' "&)6*$"*6+'--23 1'--23

¥ H1',%-"% -%=%,'$%,:-23 )*6/%,6+

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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-- 1. E"#)$)' &46),;#)$"%&'
SELECT TRIM('   Hello World   ') AS Result;  -- 'Hello World'

-- 2. . 6/)=',"(& $%+5/& 45/)0&
SELECT TRIM('   SQL   Server   ') AS Result;  -- 'SQL   Server'

-- 3. ?+45"- 45/)0"
SELECT TRIM('') AS Result;  -- ''

-- 4. J=/"=)50" NULL
SELECT TRIM(NULL) AS Result;  -- NULL

UPPER

E(-9B". )*%6/*'0(%$ +#% #"&+6,2 #$*69" + +%*3-"8 *%A"#$*.

!(&+3&0% 3+2/+F&+()$:

¥ F*%6/*'0(%$ +#% #"&+6,2 #$*69" + 0'A,'+-2% /(9+2

¥ 5% "0&%-.%$ #"&+6,2, -% "&%;7"% +%*3-%A6 *%A"#$*'

KI+4&0% 1'*'/%)*0:

¥ character_expression - #$*69' 1,. )*%6/*'06+'-".

K0I+4&0% 1'*'/%)*0:

¥ !$*69' + +%*3-%& *%A"#$*% ($6A6 =% $")')

¥ NULL %#," +361-68 )'*'&%$* NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 56*&',"0'B". 1'--23 )%*%1 #*'+-%-"%&

¥ F61A6$6+9' 1'--23 1,. *%A"#$*6-%0'+"#"&6A6 )6"#9'

¥ J/*'/6$9' )6,:06+'$%,:#96A6 ++61'

¥ F*"+%1%-"% #$*69 9 %1"-6&( ?6*&'$( 3*'-%-".

¥ !601'-"% *%A"#$*6-%0'+"#"&23 "-1%9#6+

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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.*$/%*0 2'1*+(+3:

-- 1. E"#)$)' 6/')=/"#)$"%&'
SELECT UPPER('sql server') AS Result;  -- 'SQL SERVER'

-- 2. ?/')=/"#)$"%&' 0&/&,,&27
SELECT UPPER('6/&$'5') AS Result;  -- '?RCLGO'

-- 3. .('P"%%79 /'@&45/
SELECT UPPER('Hello World') AS Result;  -- 'HELLO WORLD'

-- 4. J=/"=)50" NULL
SELECT UPPER(NULL) AS Result;  -- NULL

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% )*6B%1(*2 " ?(-9B"" 1"',%9$' MS SQL

Server
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17. R$'5%+//8+ &:/29"" 4"#-+2'%6 MS SQL Server
" Oracle Database 6 4"#-+2' PostgreSQL

Digital Q.DataBase )611%*="+'%$ +#% 6*"A"-',:-2% ?(-9B"" " )*6B%1(*2
1"',%9$' PostgreSQL " 6)*%1%,%--2% ?(-9B"" 1"',%9$' Oracle Database
()61*6/-%% + *'01%,% Ç8. 4#$*6%--2% )'9%$2, ?(-9B"" " )*6B%1(*2 1"',%9$'
Oracle DatabaseÈ)

U'9=% !HI> )611%*="+'%$ #,%1(;7"% ?(-9B"" 1"',%9$' MS SQL SERVER:

1. len

2. datefromparts

3. nchar

4. date_bucket

5. space

6. char

7. REPLICATE

8. CHARINDEX

9. DATEADD

10. DATEDIFF_BIG

11. datalength

12. DATEDIFF

13. CURRENT_TIMESTAMP

14. CURRENT_DATE

5"=% )*%1#$'+,%-6 6)"#'-"% 1'--23 ?(-9B"8.

LEN

E(-9B". LEN() +60+*'7'%$ 96,"<%#$+6 #"&+6,6+ + )%*%1'--6& #$*696+6&
+2*'=%-"", "#9,;<'. 96-%<-2% )*6/%,2.

!(&+3&0% 3+2/+F&+()$ :

¥ F61#<%$ 96,"<%#$+' #"&+6,6+ + #$*69%, "#9,;<'. 0'+%*C';7"% )*6/%,2.

¥ Y'#$6 "#)6,:0(%$#. 1,. )*6+%*9" 1,"-2 #$*696+23 1'--23 " -6*&',"0'B""

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL
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1'--23.

KI+4&0% 1'*'/%)*0:

¥ string_expression

¥ JB%-"+'%&6% #$*696+6% +2*'=%-"%. N6=%$ /2$: 96-#$'-$68, )%*%&%--68
"," #$6,/B6& 1'--23 $")' char, varchar, nchar, nvarchar, binary, varbinary.

K0I+4&0% 1'*'/%)*0:

¥ ]%,6% <"#,6, )*%1#$'+,.;7%% 96,"<%#$+6 #"&+6,6+ + #$*69% /%0 (<%$'
0'+%*C';7"3 )*6/%,6+.

¥ U") +60+*'7'%&6A6 0-'<%-".:

¥ bigint, %#," +361-68 )'*'&%$* "&%%$ $") varchar(max), nvarchar(max) ","
varbinary(max).

¥ int 1,. 6#$',:-23 $")6+ 1'--23.

!(+"%&&+()$:

¥ K#," + 96-B% #$*69" "&%;$#. )*6/%,2, 6-" -% (<"$2+';$#. ?(-9B"%8 LEN().

¥ >,. )61#<%$' ?'9$"<%#96A6 6/O%&' 0'-"&'%&23 1'--23 ,(<C% "#)6,:06+'$:
?(-9B"; DATALENGTH(), 96$6*'. +60+*'7'%$ 96,"<%#$+6 /'8$6+.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 56*&',"0'B". 1'--23 " )*6+%*9' "3 1,"-2.

¥ F*%6/*'06+'-"% #$*69 " 96-$*6,: 0' 9'<%#$+6& ++61"&68 "-?6*&'B"".

.*$/%*0 2'1*+(+3:

-- ?)41&5"'( *,&%+ 45/)0& ='# +1F5" 0)%'1%)@) 6/)=',"
SELECT LEN('Hello World ') AS Length;

-- C46),;#+'( LEN *,- Q&,;5/"2&& 45/)0 6) *,&%'
SELECT ProductName, LEN(ProductName) AS ProductNameLength
FROM Products
WHERE LEN(ProductName) > 10;

DATEFROMPARTS

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL
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E(-9B". DATEFROMPARTS ?6*&"*(%$ 0-'<%-"% $")' date -' 6#-6+% 0'1'--23
96&)6-%-$6+: A61', &%#.B' " 1-..

!(&+3&0% 3+2/+F&+()$ :

¥ E6*&"*(%$ 1'$"*6+'--6% 0-'<%-"% -' 6#-6+% *'01%,:-6 (9'0'--23 <'#$%8
(A61', &%#.B' " 1-.).

¥ S#)6,:0(%$#. 1,. (16/-6A6 #601'-". 1'$2 "0 0'*'-%% "0+%#$-23 0-'<%-"8.

KI+4&0% 1'*'/%)*0:

¥ year - M61 (B%,6% <"#,6).

¥ month - N%#.B (B%,6% <"#,6 6$ 1 16 12).

¥ day - >%-: (B%,6% <"#,6).

K0I+4&0% 1'*'/%)*0:

¥ P-'<%-"% $")' date, #?6*&"*6+'--6% "0 (9'0'--23 96&)6-%-$6+.

!(+"%&&+()$:

¥ Q6&)6-%-$2 +*%&%-" '+$6&'$"<%#9" (#$'-'+,"+';$#. + 0-'<%-"% )6
(&6,<'-"; (-(,%+6% +*%&.).

¥ E(-9B". +202+'%$ 6C"/9(, %#," 96&)6-%-$2 (9'0'-2 -%+%*-6 (-')*"&%*,
&%#.B +-% 1"')'06-' 1Ð12).

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !601'-"% 1'$2 "0 )*%1+'*"$%,:-6 )6,(<%--23 "," *'##<"$'--23 0-'<%-"8
A61', &%#.B' " 1-..

¥ !$'-1'*$"0'B". ?6*&'$' 1'$2 1,. 1',:-%8C"3 *'#<%$6+ " )*6+%*69.

.*$/%*0 2'1*+(+3:

-- .)#*"'( *"5+ &# 1"45'9
SELECT DATEFROMPARTS(2023, 10, 5) AS DateExample;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 351 | !$*'-"B'



-- J=N'*&%-'( 1"45& *"57 $ #"6/)4'
SELECT CustomerID, OrderDate, DATEFROMPARTS(YEAR(OrderDate), MONTH(OrderDate),
DAY(OrderDate)) AS ReformattedDate
FROM Orders;

NCHAR

E(-9B". NCHAR +60+*'7'%$ #"&+6, c-"961', #66$+%$#$+(;7"8 0'1'--6&(
B%,6<"#,%--6&( 961( #"&+6,'.

!(&+3&0% 3+2/+F&+()$ :

¥ F*%6/*'0(%$ <"#,6+68 961 #"&+6,' + #'& #"&+6, c-"961'.

¥ D'/6$'%$ # #"&+6,'&" c-"961', )*%1#$'+,%--2&" + 1"')'06-% 6$ 0 16 1 114
111 (UTF-16).

KI+4&0% 1'*'/%)*0:

¥ integer_expression - B%,6<"#,%--6% +2*'=%-"%, )*%1#$'+,.;7%% 961 #"&+6,'
c-"961'.

K0I+4&0% 1'*'/%)*0:

¥ J1"- #"&+6, c-"961', #66$+%$#$+(;7"8 ++%1L--6&( 961(.

¥ U") +60+*'7'%&6A6 0-'<%-".:

¥ nchar(1), %#," )'*'&%$*2 #6*$"*6+9" -% )611%*="+';$ 16)6,-"$%,:-2%
#"&+6,2 c-"961'.

¥ nvarchar(2), %#," )'*'&%$*2 #6*$"*6+9" )611%*="+';$ 16)6,-"$%,:-2%
#"&+6,2 c-"961' (#(**6A'$2).

!(+"%&&+()$:

¥ K#," 0'1'--28 961 +2361"$ 0' )*%1%,2 16)(#$"&6A6 1"')'06-', ?(-9B".
+60+*'7'%$ NULL.

¥ F*" *'/6$% # 16)6,-"$%,:-2&" #"&+6,'&" c-"961' *%96&%-1(%$#.
"#)6,:06+'$: )'*'&%$*2 #6*$"*6+9", )611%*="+';7"% ?,'A
16)6,-"$%,:-23 #"&+6,6+.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL
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¥ F*%6/*'06+'-"% <"#%,-9616+ #"&+6,6+ + *%',:-2% #"&+6,2 c-"961'.

¥ M%-%*'B". #"&+6,6+ 1,. +2+61' + "-$%*?%8#'3 " 169(&%-$'3.

.*$/%*0 2'1*+(+3:

-- ?/')=/"#+'( 0)* 4&($)," 248 (,"5&%40"- =+0$" ¿) $ 4&($),
SELECT NCHAR(248) AS Symbol;

SPACE

E(-9B". SPACE +60+*'7'%$ #$*69( )*6/%,6+ (9'0'--68 1,"-2.

!(&+3&0% 3+2/+F&+()$ :

¥ M%-%*"*(%$ #$*69(, #6#$6.7(; "#9,;<"$%,:-6 "0 )*6/%,:-23 #"&+6,6+.

¥ F60+6,.%$ ,%A96 +#$'+,.$: -%6/361"&6% 96,"<%#$+6 )*6/%,6+ &%=1(
G,%&%-$'&" #$*69".

KI+4&0% 1'*'/%)*0:

¥ integer_expression: ]%,6% )6,6="$%,:-6% <"#,6, 6/60-'<';7%% $*%/(%&6%
96,"<%#$+6 )*6/%,6+.

K0I+4&0% 1'*'/%)*0:

¥ !$*69', #61%*='7'. (9'0'--6% 96,"<%#$+6 )*6/%,6+.

¥ U") +60+*'7'%&6A6 0-'<%-".: varchar(n), A1% n *'+-6 0-'<%-"; +361-6A6
)'*'&%$*'.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E6*&"*6+'-"% +2*6+-%--6A6 $%9#$' )($%& 16/'+,%-". -%6/361"&6A6
96,"<%#$+' )*6/%,6+.

¥ >6/'+,%-"% 6$#$()6+ )%*%1 $%9#$6& 1,. (,(<C%-". <"$'%&6#$".

.*$/%*0 2'1*+(+3:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 353 | !$*'-"B'



-- A)="$,-'5 *$" 6/)='," (':*+ &('%'( & Q"(&,&'9 4)5/+*%&0"
SELECT RTRIM(LastName) + SPACE(2) + LTRIM(FirstName)
FROM Person
ORDER BY LastName, FirstName;

CHAR

E(-9B". CHAR +60+*'7'%$ 61-6/'8$6+28 #"&+6, # (9'0'--2& B%,6<"#,%--2&
9616&, 9'9 6)*%1%,%-6 + -'/6*% #"&+6,6+ " 961"*6+9% #6*$"*6+9" $%9(7%8
/'02 1'--23.

!(&+3&0% 3+2/+F&+()$ :

¥ F*%6/*'0(%$ <"#,6+68 961 #"&+6,' + 61-6#"&+6,:-(; #$*69(.

¥ F611%*="+'%$ *'/6$( # /6,:C"-#$+6& *'#)*6#$*'-%--23 -'/6*6+ #"&+6,6+,
+9,;<'. ASCII.

KI+4&0% 1'*'/%)*0:

¥ integer_expression: ]%,6% <"#,6 6$ 0 16 255, )*%1#$'+,.;7%% 961 #"&+6,'.

K0I+4&0% 1'*'/%)*0:

¥ !"&+6,, #66$+%$#$+(;7"8 (9'0'--6&( B%,6<"#,%--6&( 961(.

¥ U") +60+*'7'%&6A6 0-'<%-".: char(1).

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ 4#$'+9' ()*'+,.%&23 #"&+6,6+ ($'/(,.B"., +60+*'$ 9'*%$9", -6+'. #$*69') +
$%9#$6+2% #$*69".

¥ F*%1#$'+,%-"% #"&+6,6+ )6 "3 <"#,6+2& 961'&.

.*$/%*0 2'1*+(+3:

-- ?),+1'%&' 4&($),)$ 6) ASCII-0)*+
SELECT CHAR(65)

REPLICATE

E(-9B". REPLICATE )6+$6*.%$ 0-'<%-"% #$*69" (9'0'--6% <"#,6 *'0.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 354 | !$*'-"B'



!(&+3&0% 3+2/+F&+()$ :

¥ F6+$6*.%$ (9'0'--(; #$*69( 6)*%1%,%--6% 96,"<%#$+6 *'0.

¥ N6=%$ "#)6,:06+'$:#. 1,. 0')6,-%-". -%16#$';7"3 )60"B"8 B"?*'&" ","
#"&+6,'&".

KI+4&0% 1'*'/%)*0:

¥ string_expression: 42*'=%-"% #"&+6,:-68 #$*69" "," $")' 1'--23 binary.

¥ integer_expression: Y"#,6 )6+$6*%-"8 (B%,6% <"#,6).

K0I+4&0% 1'*'/%)*0:

¥ !$*69', #6#$6.7'. "0 (9'0'--6A6 +2*'=%-"., )6+$6*L--6A6 0'1'--6%
96,"<%#$+6 *'0.

¥ U") +60+*'7'%&6A6 0-'<%-".: U6$ =% $"), <$6 " ( '*A(&%-$' string_expression.

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ E6*&'$"*6+'-"% #$*69 ?"9#"*6+'--68 C"*"-2.

¥ M%-%*'B". )6#,%16+'$%,:-6#$%8 61"-'96+23 #"&+6,6+.

.*$/%*0 2'1*+(+3:

SELECT REPLICATE('*', 10); -- L'/%'5 **********

CHARINDEX

E(-9B". CHARINDEX "7%$ 61-6 #"&+6,:-6% +2*'=%-"% +-($*" 1*(A6A6 "
+60+*'7'%$ -'<',:-(; )60"B"; -'81%--6A6 +2*'=%-"..

!(&+3&0% 3+2/+F&+()$ :

¥ J)*%1%,.%$ )60"B"; )61#$*69" + #$*69%.

¥ S#)6,:0(%$#. 1,. )*6+%*9" -',"<". 6)*%1%,%--68 )6#,%16+'$%,:-6#$"
#"&+6,6+.

KI+4&0% 1'*'/%)*0:

¥ expressionToFind: F61#$*69', 96$6*(; -'16 -'8$".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 355 | !$*'-"B'



¥ expressionToSearch: S#361-'. #$*69', + 96$6*68 6#(7%#$+,.%$#. )6"#9.

¥ start_location: 5'<',:-'. )60"B". )6"#9' ()6 (&6,<'-"; 1).

K0I+4&0% 1'*'/%)*0:

¥ 56&%* )60"B"" )%*+6A6 )6.+,%-". "#96&68 )61#$*69".

¥ U") +60+*'7'%&6A6 0-'<%-".: bigint (%#," "#361-'. #$*69' 1,"--%% 8000
#"&+6,6+), "-'<% int.

!(+"%&&+()$:

¥ K#," +2*'=%-"% -% -'81%-6, +60+*'7'%$#. 0.

¥ F6"#9 <(+#$+"$%,%- 9 *%A"#$*(, %#," (9'0'-' 96,,.B". # (<L$6& *%A"#$*'.

¥ F'*'&%$*2 #6*$"*6+9" +,".;$ -' )6*.169 #6)6#$'+,%-". #"&+6,6+.

.*$/%*0 2'1*+(+3:

-- E"#)$79 6)&40 6)*45/)0&
DECLARE @document VARCHAR(64);
SELECT @document = 'Reflectors are vital safety components of your bicycle.';
SELECT CHARINDEX('bicycle', @document);

DATEADD

E(-9B". DATEADD )*"/'+,.%$ (9'0'--6% 96,"<%#$+6 +*%&%--23 %1"-"B
(datepart) 9 1'$'& "," +*%&%--2& &%$9'&.

!(&+3&0% 3+2/+F&+()$ :

¥ S0&%-.%$ 1'$( "," +*%&. )($L& )*"/'+,%-". 0'1'--6A6 "-$%*+','.

¥ S#)6,:0(%$ #$'-1'*$-2% 6/60-'<%-". 96&)6-%-$6+ 1'$2 (A61, &%#.B, -%1%,.
" 1*.).

KI+4&0% 1'*'/%)*0:

¥ datepart: Y'#$: 1'$2, 9 96$6*68 )*"&%-.%$#. "0&%-%-"% (-')*"&%*, day,
month, hour " $.).).

¥ number: Q6,"<%#$+6 %1"-"B, 96$6*2% -(=-6 )*"/'+"$: "," +2<%#$: (B%,6%
<"#,6).

¥ date: >'$' "," +*%&%--68 C$'&), 9 96$6*6&( )*"&%-.;$#. "0&%-%-"..

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 356 | !$*'-"B'



K0I+4&0% 1'*'/%)*0:

¥ 56+'. 1'$' "," +*%&%--6% 0-'<%-"%, "0&%-L--6% #6A,'#-6 (9'0'--6&(
"-$%*+',(.

¥ U") +60+*'7'%&6A6 0-'<%-".: !6+)'1'%$ # $")6& "#361-6A6 '*A(&%-$' date.

!(+"%&&+()$:

¥ J9*(A,.%$ 16," &",,"#%9(-1, -% 16)(#9'. )*%+2C%-"8 &'9#"&',:-6A6
&'#C$'/'.

¥ >6)(#9'%$ "#)6,:06+'-"% *'0,"<-23 $")6+ '*A(&%-$6+ ()%*%&%--2%,
?(-9B"", 96-#$'-$2).

¥ F*"-"&'%$ /6,:C"% B%,2% <"#,' (BIGINT) + -%96$6*23 #B%-'*".3.

.*$/%*0 2'1*+(+3:

-- E"#)$)' +$',&1'%&' *"57 %" '*&%&2+
DECLARE @datetime2 AS DATETIME2 = '2024-01-01 13:10:10.1111111';
SELECT 'year', DATEADD(year, 1, @datetime2)
UNION ALL
SELECT 'month', DATEADD(month, 1, @datetime2)
UNION ALL
SELECT 'day', DATEADD(day, 1, @datetime2);

DATEDIFF_BIG

E(-9B". DATEDIFF_BIG +60+*'7'%$ *'0-"B( &%=1( 1+(&. 1'$'&" + (9'0'--6&
+*%&%--6& &'#C$'/% (datepart).

!(&+3&0% 3+2/+F&+()$ :

¥ D'##<"$2+'%$ $6<-6% 96,"<%#$+6 )%*%3616+ A*'-"B +*%&%--6A6 )%*"61' (A61,
&%#.B, 1%-: " $.1.) &%=1( 1+(&. 1'$'&".

¥ 460+*'7'%$ *%0(,:$'$ + +"1% /6,:C6A6 B%,6A6 <"#,' (bigint), )60+6,.;7%A6
6)%*"*6+'$: 9*()-2&" "-$%*+','&" +*%&%-".

KI+4&0% 1'*'/%)*0:

¥ datepart: Y'#$: 1'$2, )6 96$6*68 *'##<"$2+'%$#. *'0-"B' (A61, 9+'*$',,
&%#.B, 1%-: " $.1.).

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 357 | !$*'-"B'



¥ startdate: 5'<',:-6% 0-'<%-"% 1'$2 "," +*%&%-".

¥ enddate: Q6-%<-6% 0-'<%-"% 1'$2 "," +*%&%-".

K0I+4&0% 1'*'/%)*0:

¥ Q6,"<%#$+%--'. *'0-"B' &%=1( -'<',:-2&" " 96-%<-2&" 1'$'&",
"0&%*.%&'. + +2/*'--68 +*%&%--6d8 #6#$'+,.;7%8.

¥ U") +60+*'7'%&6A6 0-'<%-".: bigint.

!(+"%&&+()$:

¥ F61361"$ 1,. 6)%*'B"8 # 1,"$%,:-2&" "-$%*+','&" (/6,%% 292 ,%$).

¥ R+$6&'$"<%#9" (<"$2+'%$ A*'-"B2 )%*%361' &%=1( *'0-2&" +*%&%--2&"
%1"-"B'&" (&%#.B2, 1-", <'#2 " $.1.).

¥ !6+&%#$"&' # *'0,"<-2&" ?6*&'$'&" )*%1#$'+,%-". 1'$ " +*%&%-%&.

.*$/%*0 2'1*+(+3:

-- L71&4,'%&' /"#,&1&- (':*+ *$+(- *"5"(&
SELECT DATEDIFF_BIG(day, '2005-12-31 23:59:59', '2006-01-01 00:00:00');

DATALENGTH

E(-9B". DATALENGTH +60+*'7'%$ 96,"<%#$+6 /'8$6+, -%6/361"&23 1,.
3*'-%-". (9'0'--6A6 +2*'=%-"..

!(&+3&0% 3+2/+F&+()$ :

¥ S0&%*.%$ ?"0"<%#9"8 6/O%& )'&.$", 0'-"&'%&28 1'--2& +2*'=%-"%&.

¥ F*"&%-.%$#. 96 +#%& $")'& 1'--23.

KI+4&0% 1'*'/%)*0:

¥ expression: @;/6% +2*'=%-"%, <:L )*%1#$'+,%-"% -(=-6 6B%-"$:.

K0I+4&0% 1'*'/%)*0:

¥ D'0&%* +2*'=%-". + /'8$'3.

¥ U") +60+*'7'%&6A6 0-'<%-".: bigint 1,. /6,:C"3 $")6+ 1'--23 (max) " int
1,. 6#$',:-23.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 358 | !$*'-"B'



!(+"%&&+()$:

¥ J$,"<'%$#. 6$ ?(-9B"" LEN, 96$6*'. +60+*'7'%$ 96,"<%#$+6 #"&+6,6+.

¥ H<"$2+'%$ +-($*%--"% ?6*&'$2 3*'-%-". 1'--23 (Unicode, /"-'*-2%
1'--2% " $.1.).

.*$/%*0 2'1*+(+3:

-- J6/'*','%&' Q&#&1'40)9 *,&%7 45),=2"
SELECT length = DATALENGTH(EnglishProductName), EnglishProductName
FROM dbo.DimProduct
ORDER BY EnglishProductName;

DATEDIFF

E(-9B". DATEDIFF +60+*'7'%$ 96,"<%#$+6 )*6C%1C"3 A*'-"B 0'1'--6A6
+*%&%--6A6 "-$%*+',' &%=1( 1+(&. 1'$'&".

!(&+3&0% 3+2/+F&+()$ :

¥ 42<"#,.%$ *'0-"B( &%=1( 1+(&. 1'$'&" + +2/*'--23 %1"-"B'3 "0&%*%-".
(1%-:, &%#.B, A61 " $.1.).

¥ Y'#$6 "#)6,:0(%$#. 1,. *'#<%$' #*696+ " +60*'#$6+ 6/O%9$6+.

KI+4&0% 1'*'/%)*0:

¥ datepart: S-$%*+',, )6 96$6*6&( 6)*%1%,.%$#. *'0-"B' (-')*"&%*, 1%-:,
&%#.B, A61).

¥ startdate: F%*+'. 1'$' "," +*%&%--'. 6$&%$9'.

¥ enddate: 4$6*'. 1'$' "," +*%&%--'. 6$&%$9'.

K0I+4&0% 1'*'/%)*0:

¥ D'0-6#$: &%=1( 1+(&. 1'$'&" + (9'0'--23 %1"-"B'3 +*%&%-".

¥ U") +60+*'7'%&6A6 0-'<%-".: int.

!(+"%&&+()$:

¥ S#)6,:0(%$ -'<',6 " 96-%B )%*"61', "#9,;<'. #'&( $6<9( 96-B'.

¥ J/*'/'$2+'%$ *'0,"<-2% ?6*&'$2 1'$ " <'#6+2% )6.#'.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 359 | !$*'-"B'



.*$/%*0 2'1*+(+3:

-- R"#%&2" (':*+ *$+(- *"5"(&
SELECT DATEDIFF(day, '2007-05-06', '2007-05-07');

CURRENT_TIMESTAMP

E(-9B". CURRENT_TIMESTAMP +60+*'7'%$ $%9(7(; #"#$%&-(; 1'$( " +*%&. +
?6*&'$% datetime.

!(&+3&0% 3+2/+F&+()$ :

¥ F*%16#$'+,.%$ '9$(',:-2% #"#$%&-2% 1'$( " +*%&..

¥ H16/-' 1,. ?"9#'B"" &6&%-$' +2)6,-%-". $*'-0'9B"8 "," 0')*6#6+.

KI+4&0% 1'*'/%)*0:

5%$ +361-23 )'*'&%$*6+.

K0I+4&0% 1'*'/%)*0:

¥ U%9(7"% 1'$' " +*%&..

¥ U") +60+*'7'%&6A6 0-'<%-".: datetime.

!(+"%&&+()$:

¥ [+,.%$#. -%1%$%*&"-"*6+'--68 ?(-9B"%8 (*%0(,:$'$ &%-.%$#. 9'=128 *'0
)*" +2)6,-%-"").

¥ S&%%$ &%-:C(; $6<-6#$:, <%& '-',6A"<-2% ?(-9B"" +*61% SYSDATETIME.

.*$/%*0 2'1*+(+3:

-- ?),+1'%&' 5'0+<'9 *"57 & $/'('%&
SELECT CURRENT_TIMESTAMP;

CURRENT_DATE

E(-9B". CURRENT_DATE +60+*'7'%$ $%9(7(; 1'$( #"#$%&2 + ?6*&'$% date.

!(&+3&0% 3+2/+F&+()$ :

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 360 | !$*'-"B'



¥ F*%1-'0-'<%-' 1,. )6,(<%-". '9$(',:-68 1'$2 /%0 )*"+.09" 9 <'#6+6&(
)6.#( "," +*%&%-" #($69.

¥ H16/-' 1,. "#)6,:06+'-". + (#,6+".3, 96A1' +'=-' "&%--6 1'$', ' -% $6<-28
&6&%-$ +*%&%-".

KI+4&0% 1'*'/%)*0:

5%$ +361-23 )'*'&%$*6+.

K0I+4&0% 1'*'/%)*0:

¥ U6,:96 $%9(7'. 1'$'.

¥ U") +60+*'7'%&6A6 0-'<%-".: date.

!(+"%&&+()$:

¥ 5%1%$%*&"-"*6+'--'. ?(-9B". (9'=128 +206+ +60+*'7'%$ -6+(; 1'$().

¥ W9+"+',%-$-' +2*'=%-"; CAST(GETDATE() AS DATE) + $%*&"-'3 ANSI SQL.

.*$/%*0 2'1*+(+3:

--?),+1'%&' 5'0+<'9 *"57
SELECT CURRENT_DATE;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
4#$*6%--2% ?(-9B"" 1"',%9$6+ MS SQL Server " Oracle

Database + 1"',%9$ PostgreSQL

>"'#6?$ 361 | !$*'-"B'



18. K#)%'# $ >PM! @+5+< 6/+L/"+ ,5"-%.+/"0

18.1. SQL Server Management Studio

!HI> Digital Q.DataBase 6/%#)%<"+'%$ )611%*=9( +0'"&61%8#$+". # SQL Server
Management Studio (SSMS). 40'"&61%8#$+"% # SSMS )60+6,.%$ )6,:06+'$%,.&
96&?6*$-6 *'/6$'$: # Digital Q.DataBase, "#)6,:0(. 0-'96&28 "-$%*?%8# "
?(-9B"6-',, <$6 #-"='%$ /'*:%* 6#+6%-". -6+68 #"#$%&2.

SQL Server Management Studio (SSMS)  Ñ G$6 "-#$*(&%-$ 6$ Microsoft,
)*%1-'0-'<%--28 1,. ()*'+,%-". /'0'&" 1'--23 SQL Server. SSMS )60+6,.%$
'1&"-"#$*"*6+'$: #%*+%* /'02 1'--23, #601'+'$: " *%1'9$"*6+'$: 6/O%9$2
/'02 1'--23 ($'/,"B2, )*%1#$'+,%-"., 3*'-"&2% )*6B%1(*2), 0')(#9'$:
0')*6#2, )*6#&'$*"+'$: " '-',"0"*6+'$: 1'--2%, -'#$*'"+'$: /%06)'#-6#$: "
+2)6,-.$: &-6A"% 1*(A"% '1&"-"#$*'$"+-2% 0'1'<".

!(&+3&0% 3+2/+F&+()$ SSMS:

¥ >%<4#/"+ " :,5#6-+/"+ %)U+2'#7" : #601'-"% $'/,"B, )*%1#$'+,%-"8,
"-1%9#6+, $*"AA%*6+, 3*'-"&23 )*6B%1(* " ?(-9B"8.

¥ O#,:$2 <#,5%$%6 : +2)6,-%-"% SQL-0')*6#6+ " )*6#&6$* *%0(,:$'$6+.

¥ S7,%5'/W2$,%5' 4#//8A : )%*%-6# 1'--23 &%=1( *'0,"<-2&" "#$6<-"9'&".

¥ F47"/"$'5"5%6#/"+ $+56+5# : -'#$*689' /%06)'#-6#$", *%0%*+-6%
96)"*6+'-"% " +6##$'-6+,%-"% 1'--23, &6-"$6*"-A )*6"0+61"$%,:-6#$".

¥ ('-#42# " ,5%&"-"5%6#/"+ : "-#$*(&%-$2 1,. '-',"0' )*6"0+61"$%,:-6#$"
0')*6#6+ " +2.+,%-". (09"3 &%#$.

¥ P,5#6-+/"+ ,%-;<%6#'+-07" " 5%-07" : -'0-'<%-"% )*'+ 16#$()'
)6,:06+'$%,.& " A*())'& )6,:06+'$%,%8.

=&)%*<%,( SSMS

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # !HI> <%*%0 +-%C-"% )*",6=%-".

>"'#6?$ 362 | !$*'-"B'



:$(9&+- 2. =&)%*<%,( 1+4-5M?%&$7 - (%*3%*9 3 SSMS

S-$%*?%8# #6#$6"$ "0 -%#96,:9"3 6#-6+-23 <'#$%8:

¥ ()U+2'/8H %)%<5+6#'+-; : 6$6/*'=%-"% #$*(9$(*2 6/O%9$6+ /'02 1'--23
(/'02 1'--23, $'/,"B2, )*%1#$'+,%-".).

¥ K+4#2'%5 <#,5%$%6 : 69-6 1,. -')"#'-". " +2)6,-%-". SQL-0')*6#6+.

¥ (2%//#0 $5+4# : +60&6=-6#$: 6$9*2$". &-6=%#$+' 696- 61-6+*%&%--6 1,.
*'0,"<-23 0'1'<.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # !HI> <%*%0 +-%C-"% )*",6=%-".

>"'#6?$ 363 | !$*'-"B'



:$(9&+- 3. !"+2*%3')%56 +"N%-)+3 3 SSMS

:$(9&+- 4. !-&+ SQL-2'1*+(+3 3 SSMS

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # !HI> <%*%0 +-%C-"% )*",6=%-".

>"'#6?$ 364 | !$*'-"B'



:$(9&+- 5. A%/+&()*';$7 *'"+)0 SQL-2'1*+(' 3 SSMS

.+44%*F$3'%/0% 3%*($$ SSMS

Digital Q.DataBase #6+&%#$"& # -6+%8C"&" +%*#".&" SQL Server Management
Studio, -'<"-'. # 2016 A61'. F%*%1 -'<',6& *'/6$2 (/%1"$%#:, <$6 +'C' +%*#".
SSMS #66$+%$#$+(%$ &"-"&',:-2& $*%/6+'-".& " -'#$*6%-' 1,. *'/6$2 #
+'C"& G90%&),.*6& Digital Q.DataBase.

H#$'-6+9' 1*'8+%*' " )619,;<%-"% 9 Digital Q.DataBase

1. ('258'"+ SSMS:

Z P')(#$"$% SQL Server Management Studio -' #+6L& FQ.

2. 3%42-G@+/"+ 2 $+56+5::

Z 4 69-% )619,;<%-". +2/%*"$% )(-9$ ÇJ/O%9$-28 6/60*%+'$%,:È "
-'=&"$% ÇF619,;<"$:#.È.

Z 4 )6,% ÇS&. #%*+%*'È (9'="$% '1*%# "," IP +'C%A6 #%*+%*' Digital
Q.DataBase.

Z 42/%*"$% $") '($%-$"?"9'B"" SQL Server Authentication.

Z 4+%1"$% "&. )6,:06+'$%,. " )'*6,:, %#," G$6 -%6/361"&6.

Z 5'=&"$% ÇF619,;<"$:#.È.

:'"+)' ( +"N%-)'/$ $ 4'&&0/$

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # !HI> <%*%0 +-%C-"% )*",6=%-".
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F6#,% (#)%C-6A6 )619,;<%-". +2 &6=%$% -'<'$: *'/6$( # 6/O%9$'&" "
1'--2&" + +'C%8 /'0% 1'--23:

1. 35%$7%'5 %)U+2'%6:

Z 4 1%*%+% 6/O%9$6+ Object Explorer -'81"$% "-$%*%#(;7"8 +'# (0%,
(-')*"&%*, /'02 1'--23, $'/,"B2, )*%1#$'+,%-".).

Z eL,9-"$% )*'+68 9-6)968 &2C" -' -(=-28 6/O%9$ " +2/%*"$% -(=-6%
1%8#$+"% (6$9*2$:, "0&%-"$:, (1',"$: " $.1.).

2. R8,%-/+/"+ <#,5%$%6:

Z J$9*68$% +9,'19( New Query, <$6/2 ++%#$" SQL-0')*6#2 1,. *'/6$2 #
1'--2&".

Z 5')"C"$% 0')*6# " -'=&"$% 9,'+"C( F5 1,. +2)6,-%-"..

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # !HI> <%*%0 +-%C-"% )*",6=%-".
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19. In-memory-2%7,%/+/'#

In-memory-96&)6-%-$' (DGrid) )*%1#$'+,.%$ #6/68 +-%C-%% 6)%*'$"+-6%
3*'-","7% 1'--23, *'/6$';7%% 6$1%,:-6 6$ /'0 1'--23, #%##"8 " $*'-0'9B"8.
J-6 "#)6,:0(%$#. 1,. +*%&%--6A6 3*'-%-". 0-'<%-"8, -% #+.0'--23
-%)6#*%1#$+%--6 # 6)%*'B".&" +-($*" /'02 1'--23. F'9%$ DGrid )60+6,.%$
)6,:06+'$%,.& #63*'-.$: (PUT_VALUE) " "0+,%9'$: (GET_TEXT, GET_BYTEA)
1'--2% (16/-2& #)6#6/6&, -%0'+"#"&6 6$ $%9(7"3 #6#$6.-"8 !HI>. I,'A61'*.
)611%*=9% 6/,'#$" +"1"&6#$" (scope), )6,:06+'$%," &6A($ 96-$*6,"*6+'$:
16#$()-6#$: #63*'-%--23 1'--23, 1%,'. "3 16#$()-2&" ,"/6 A,6/',:-6, ,"/6
6A*'-"<%--6 1,. 96-9*%$-23 )6,:06+'$%,%8. DGrid 16#$()%- 1,. *'/6$2 -'
)6*$( 1"',%9$' PostgreSQL - 5432.

>,. *'/6$2 16#$()-2 3 6/,'#$" +"1"&6#$":

¥ GLOBAL Ñ 0-'<%-". 6#$';$#. + 6/7%8 )'&.$" " +"1-2 +#%& )6,:06+'$%,.&
/%0 6A*'-"<%-"8;

¥ QDB_SHARED Ñ 0-'<%-". *'01%,.;$#. &%=1( +#%&" )6,:06+'$%,.&" QDB, -6
+21%,%-2 + 6$1%,:-(; 6/,'#$: 6$ A,6/',:-23 1'--23;

¥ QDB_USERSCOPE - 0-'<%-". 16#$()-2 $6,:96 $%9(7%&( )6,:06+'$%,;,
#63*'-.;$#. &%=1( %A6 #%##".&" " -%16#$()-2 1*(A"& )6,:06+'$%,.&.

S-6% 0-'<%-"% + 6/,'#$" +"1"&6#$" ("," %A6 6$#($#$+"%) /(1%$ '+$6&'$"<%#9"
0'&%-%-6 -' QDB_USERSCOPE.

5'/6* ?(-9B"8 (1"',%9$' PostgreSQL) 1,. *'/6$2 # in-memory-96&)6-%-$68:

dgrid_put_value

E(-9B". (#$'-'+,"+'%$ 0-'<%-"% 1,. (9'0'--6A6 9,;<' + 0'1'--6&
)*6#$*'-#$+% dgrid.

!(&+3&0% 3+2/+F&+()$:

¥ !63*'-.%$ $%9#$6+2% (TEXT) " /"-'*-2% (BYTEA) 0-'<%-".

¥ F611%*="+'%$ *'0,"<-2% )*6#$*'-#$+' 3*'-%-". (scopes)

¥ F60+6,.%$ 6*A'-"06+'$: #$*(9$(*"*6+'--6% 3*'-%-"% 1'--23

¥ J/%#)%<"+'%$ /2#$*28 16#$() 9 #63*'-%--2& 0-'<%-".&

KI+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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¥ key - 9,;< 1,. #63*'-%-". 0-'<%-". ($") TEXT)

¥ value - #63*'-.%&6% 0-'<%-"% ($") TEXT "," BYTEA)

¥ scope - -%6/.0'$%,:-28 )'*'&%$* )*6#$*'-#$+' 3*'-%-". ($") dgrid_scope, )6
(&6,<'-"; QDB_USERSCOPE)

K0I+4&0% 1'*'/%)*0:

¥ VOID - ?(-9B". -% +60+*'7'%$ 0-'<%-"%

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ !63*'-%-"% )6,:06+'$%,:#9"3 -'#$*6%9

¥ Q%C"*6+'-"% 1'--23 )*",6=%-".

¥ J/&%- 1'--2&" &%=1( #%##".&"

¥ X*'-%-"% /"-'*-23 6/O%9$6+

.*$/%*0 2'1*+(+3:

-- .)8/"%&5; 0,>1-#%"1'%&' $ /"4P"/'%%)9 )=,"45& $&*&()45& QDB_SHARED
SELECT dgrid_put_value('text', 'C@/&$79 0)5'90" 4@/7# 6/)$)*', 'QDB_SHARED');
-- .)8/"%&5; 0,>1-#%"1'%&' $ )=<'9 )=,"45& $&*&()45& GLOBAL
SELECT dgrid_put_value('text', 'S'%&$79 0)/@& 6)5-%+,4- #" 0)5,'5)9', 'GLOBAL');
-- .)8/"%&5; 0,>1-#%"1'%&' $ 6),;#)$"5',;40)9 )=,"45& $&*&()45& QDB_USERSCOPE
SELECT dgrid_put_value('text', '?,>P'$79 (&P+50" 1', 'QDB_USERSCOPE');
-- J54+545$&' scope /"$%)2'%%) +0"#"%&> 'QDB_USERSCOPE'
SELECT dgrid_put_value('text', '?,>P'$79 (&P+50" 2');
-- X/"%'%&' *$)&1%78 *"%%78
SELECT dgrid_put_value('mykey_bytea', E'\\xCAFE'::bytea);

dgrid_get_text

E(-9B". )60+6,.%$ "0+,%9'$: *'-%% (#$'-6+,%--6% $%9#$6+6% 0-'<%-"% )6
9,;<(.

!(&+3&0% 3+2/+F&+()$:

¥ F60+6,.%$ )6,(<'$: $%9#$6+2% 0-'<%-". )6 9,;<(

¥ F611%*="+'%$ *'/6$( # *'0,"<-2&" )*6#$*'-#$+'&" 3*'-%-".

¥ 460+*'7'%$ NULL )*" 6$#($#$+"" 0-'<%-".

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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KI+4&0% 1'*'/%)*0:

¥ key (TEXT) - 9,;< 1,. "0+,%<%-". 0-'<%-".

¥ scope (dgrid_scope) - )*6#$*'-#$+6 3*'-%-".. F6 (&6,<'-";: 'QDB_USERSCOPE'

K0I+4&0% 1'*'/%)*0:

¥ TEXT - -'81%--6% $%9#$6+6% 0-'<%-"%

¥ NULL - %#," 0-'<%-"% 6$#($#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% #63*'-L--23 $%9#$6+23 1'--23

¥ Y$%-"% )6,:06+'$%,:#9"3 -'#$*6%9

¥ >6#$() 9 6/7"& 96-?"A(*'B".&

.*$/%*0 2'1*+(+3:

-- ?),+1&5; 5'045)$)' #%"1'%&' 6) 0,>1+ & )=,"45&
SELECT dgrid_get_text('text','QDB_SHARED');
-- R'#+,;5"5: 'C@/&$79 0)5'90" 4@/7# 6/)$)*'
SELECT dgrid_get_text('text','GLOBAL');
-- R'#+,;5"5: 'S'%&$79 0)/@& 6)5-%+,4- #" 0)5,'5)9'
SELECT dgrid_get_text('text');
-- R'#+,;5"5: '?,>P'$79 (&P+50" 2'
SELECT dgrid_get_text('mykey_bytea');
-- R'#+,;5"5: \xCAFE
SELECT dgrid_get_text('nonexistent_key');
-- R'#+,;5"5: NULL

dgrid_get_bytea

E(-9B". )60+6,.%$ "0+,%9'$: *'-%% #63*'-%--6% /"-'*-6% 0-'<%-"% )6 9,;<(
"0 *'#)*%1%,%--6A6 3*'-","7'.

!(&+3&0% 3+2/+F&+()$:

¥ S0+,%9'%$ /"-'*-2% 1'--2% )6 (9'0'--6&( 9,;<(

¥ F611%*="+'%$ *'0,"<-2% )*6#$*'-#$+' 3*'-%-". (scopes)

¥ 460+*'7'%$ NULL, %#," 0-'<%-"% -% -'81%-6

¥ !63*'-.%$ 6*"A"-',:-28 ?6*&'$ /"-'*-23 1'--23

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
In-memory-96&)6-%-$'
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KI+4&0% 1'*'/%)*0:

¥ key (TEXT) - 9,;< 1,. )6"#9' 0-'<%-".

¥ scope (dgrid_scope) - -%6/.0'$%,:-6% )*6#$*'-#$+6 3*'-%-".. F6 (&6,<'-";:
'QDB_USERSCOPE'

K0I+4&0% 1'*'/%)*0:

¥ BYTEA - /"-'*-2% 1'--2% "," NULL

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F6,(<%-"% #63*'-%--23 /"-'*-23 6/O%9$6+ ("06/*'=%-"8, 169(&%-$6+)

¥ 46##$'-6+,%-"% #%*"',"06+'--23 1'--23

¥ >6#$() 9 6/7"& /"-'*-2& *%#(*#'&

¥ D'/6$' # 9%C"*6+'--2&" /"-'*-2&" 1'--2&"

.*$/%*0 2'1*+(+3:

-- E"#)$79 6/&('/ 6),+1'%&- =&%"/%78 *"%%78
SELECT dgrid_get_bytea('mykey_bytea');
-- R'#+,;5"5: \xcafe

SELECT dgrid_get_bytea('nonexistent_key');
-- R'#+,;5"5: NULL

dgrid_has_value

E(-9B". )*6+%*.%$, #(7%#$+(%$ ," 0-'<%-"% )6 0'1'--6&( 9,;<( + (9'0'--6&
)*6#$*'-#$+% (scope). 460+*'7'%$ TRUE, %#," 0-'<%-"% #(7%#$+(%$, " FALSE +
)*6$"+-6& #,(<'%.

!(&+3&0% 3+2/+F&+()$:

¥ F*6+%*.%$ -',"<"% 0-'<%-". )6 9,;<( + dgrid

¥ D'/6$'%$ #6 +#%&" $")'&" 0-'<%-"8 ($%9#$6+2&" " /"-'*-2&")

¥ F611%*="+'%$ *'0,"<-2% )*6#$*'-#$+' 3*'-%-". (scopes)

¥ 460+*'7'%$ /(,%+6 0-'<%-"% (TRUE/FALSE)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
In-memory-96&)6-%-$'
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KI+4&0% 1'*'/%)*0:

key (TEXT) - 9,;< 1,. )*6+%*9" -',"<". 0-'<%-". scope (dgrid_scope) -
)*6#$*'-#$+6 3*'-%-".. F6 (&6,<'-";: QDB_USERSCOPE

K0I+4&0% 1'*'/%)*0:

BOOL: * TRUE - %#," 0-'<%-"% #(7%#$+(%$ * FALSE - %#," 0-'<%-"% 6$#($#$+(%$

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ F*6+%*9' #(7%#$+6+'-". 1'--23 )%*%1 "3 )6,(<%-"%&

¥ 4',"1'B". -',"<". 6/.0'$%,:-23 -'#$*6%9

¥ F*6+%*9' 9%C"*6+'--23 0-'<%-"8

¥ N6-"$6*"-A #6#$6.-". *'#)*%1%,%--6A6 3*'-","7'

.*$/%*0 2'1*+(+3:

-- ?/)$'/0" %",&1&- 4+<'45$+><'@) #%"1'%&-
SELECT dgrid_has_value('text','QDB_SHARED');
-- R'#+,;5"5: TRUE

-- ?/)$'/0" )54+545$&- #%"1'%&-
SELECT dgrid_has_value('nonexistent_key');
-- R'#+,;5"5: FALSE

dgrid_del_value

E(-9B". (1',.%$ 0-'<%-"% )6 (9'0'--6&( 9,;<( "0 0'1'--6A6 )*6#$*'-#$+'
3*'-","7'.

!(&+3&0% 3+2/+F&+()$:

¥ H1',.%$ 0-'<%-". )6 9,;<( "0 *'#)*%1%,%--6A6 3*'-","7'

¥ F611%*="+'%$ *'0,"<-2% )*6#$*'-#$+' 3*'-%-". (scopes)

¥ 460+*'7'%$ #$'$(# +2)6,-%-". 6)%*'B""

¥ 5% +202+'%$ 6C"/9( )*" 6$#($#$+"" 9,;<'

KI+4&0% 1'*'/%)*0:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
In-memory-96&)6-%-$'
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¥ key (TEXT) - 9,;<, 96$6*28 $*%/(%$#. (1',"$:

¥ scope (dgrid_scope) - -%6/.0'$%,:-6% )*6#$*'-#$+6 3*'-%-".. F6 (&6,<'-";:
'QDB_USERSCOPE'

K0I+4&0% 1'*'/%)*0:

BOOLEAN: * TRUE: %#," 9,;< "," /2, (#)%C-6 (1',%- * FALSE: %#," 9,;< -%
#(7%#$+(%$ + (9'0'--68 6/,'#$"

E$1$?&0% (;%&'*$$ $(1+562+3'&$7:

¥ H1',%-"% (#$'*%+C"3 1'--23

¥ J<"#$9' +*%&%--23 0-'<%-"8

¥ H)*'+,%-"% )'&.$:; *'#)*%1%,%--6A6 3*'-","7'

¥ !"-3*6-"0'B". 1'--23 &%=1( #"#$%&'&"

.*$/%*0 2'1*+(+3:

--- E"#)$79 6/&('/ +*",'%&- 0,>1"
SELECT dgrid_del_value('text','QDB_SHARED');
-- R'#+,;5"5: TRUE (+46'P%)' +*",'%&')
SELECT dgrid_has_value('mykey','QDB_SHARED');
-- R'#+,;5"5: FALSE (#%"1'%&' )54+545$+'5)

-- K*",'%&' %' 4+<'45$+><'@) 0,>1"
SELECT dgrid_del_value('nonexistent_key');
-- R'#+,;5"5: FALSE (5"0 0"0 0,>1 %' 4+<'45$)$",)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
In-memory-96&)6-%-$'
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20. K#)%'# $ 5#$L"5+/"07" " 7%4:-07" Q.DataBase

4 Q.DataBase *%',"06+'-2 16)6,-"$%,:-2% &61(," " *'#C"*%-".,
)60+6,.;7"% +2)6,-.$: 0')*6#2 " "#)6,:06+'$: ?(-9B"", -%16#$()-2% +
6/2<-6& PostgreSQL.

20.1. pg_hint_plan

20.1.1. ($%)+//%$'" 5#)%'8 5#$L"5+/"0 pg_hint_plan

N61(,: pg_hint_plan  )60+6,.%$ 96**%9$"*6+'$: ),'-2 +2)6,-%-". 0')*6#6+,
)*"&%-.. $'9 -'02+'%&2% Ç(9'0'-".È (hints), 0')"#2+'%&2% + +"1% )*6#$23
6)"#'-"8 + SQL-96&&%-$'*".3 6#6/6A6 +"1'.

5' )6+%1%-"% pg_hint_plan  +,".;$ )'*'&%$*2, (9'0'--2% + $'/,"B%:

U'/,"B' 2. Q6-?"A(*'B"6--2% )'*'&%$*2 *'#C"*%-". pg_hint_plan

3#5#7+'5 (,"$#/"+

pg_hint_plan.collect_all_hints 49,;<'%$/+29,;<'%$ <$%-"% 3"-$6+ "0
0')*6#6+.
P-'<%-"% )6 (&6,<'-";\Ñ\off

pg_hint_plan.debug_print H)*'+,.%$ +2+616& " 1%$',"0'B"%8
6$,'16<-68 "-?6*&'B"". >6)(#$"&2%
0-'<%-".: off, on, detailed " verbose. P-'<%-"%
)6 (&6,<'-";\Ñ\off

pg_hint_plan.enable_hint 49,;<'%$/+29,;<'%$ pg_hint_plan. P-'<%-"%
)6 (&6,<'-";\Ñ\on

pg_hint_plan.enable_hint_table 49,;<'%$/+29,;<'%$ "#)6,:06+'-"%
(9'0'-"8 "0 $'/,"B2.
P-'<%-"% )6 (&6,<'-";\Ñ\off

pg_hint_plan.force_cast_index_types 49,;<'%$/+29,;<'%$ )*"+%1%-"% $")6+ "0
numeric + integer (+#% )61$")2 int2, int4, int8)
1,. 96**%9$-6A6 )6)'1'-". + "-1%9# 1,.
6)%*'$6*6+ WHERE  " JOIN. F*" G$6& $")
)*'+6A6 6)%*'-1' +#%A1' )*"+61"$#. 9 $")(
,%+6A6 6)%*'-1'. 
P-'<%-"% )6 (&6,<'-";\Ñ\off

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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3#5#7+'5 (,"$#/"+

pg_hint_plan.force_cast_fields 49,;<'%$/+29,;<'%$ )611%*=9( 6)%*'$6*' IN
+ *'&9'3 )*"+%1%-". $")6+ numeric " integer
(+#% )61$")2 int2, int4, int8). >6)6,-"$%,:-6
+9,;<'%$/+29,;<'%$ 6/*'/6$9( ,;/6A6
)6*.19' #*'+-%-". 6)%*'-16+ + (#,6+""
6)%*'$6*' WHERE  " JOIN (-')*"&%*, 1.0 =
table.colname). >'--2% $")' numeric +#%A1'
)*"+61.$#. 9 $")( integer. K#," +2)6,-.%$#.
)*"+%1%-"% $")6+ 9 $")( 1'--23 &%-:C%A6
*'0&%*', $6 )*6"#361"$ )*6+%*9' 1,.
"#9,;<%-". 6C"/9". F*" 61-6+*%&%--6&
+9,;<%-"" #
pg_hint_plan.force_cast_index_types )*"6*"$%$ (
pg_hint_plan.force_cast_fields.
P-'<%-"% )6 (&6,<'-";\Ñ\off

pg_hint_plan.force_innerrel_update_table 49,;<'%$/+29,;<'%$ )*"-(1"$%,:-6%
6)*%1%,%-"% #+.0%8 &%=1( $'/,"B'&" 9'9
inner )*" +2)6,-%-"" join 6)%*'B"8 1,.
6)%*'B"8 ),'-"*6+7"9' (update " delete
from).
P-'<%-"% )6 (&6,<'-";\Ñ\off

pg_hint_plan.message_level P'1'%$ (*6+%-:, # 96$6*2& /(1($ )6)'1'$: +
=(*-', 6$,'16<-2% #66/7%-".. >6)(#$"&2%
0-'<%-".: debug5, debug4, debug3, debug2,
debug1, log, info, notice, warning, error.
P-'<%-"% )6 (&6,<'-";\Ñ\log

pg_hint_plan.parse_messages P'1'%$ (*6+%-:, # 96$6*2& /(1($ )6)'1'$: +
=(*-', 6C"/9" *'0/6*' (9'0'-"8.
>6)(#$"&2% 0-'<%-".: debug5, debug4,
debug3,debug2, debug1, log, info, notice, warning,
error. P-'<%-"% )6 (&6,<'-";\Ñ\info

20.1.2. P$'#/%62# 5#$L"5+/"0 pg_hint_plan

D'#C"*%-"% +9,;<%-6 + #$'-1'*$-(; )6#$'+9( !HI> Q.DataBase "
(#$'-'+,"+'%$#. +&%#$% # -%8. F6#,% (#$'-6+9" *'#C"*%-"% (9'0'-6 + #)"#9%
0-'<%-"8 )'*'&%$*' shared_preload_libraries  + 96-?"A(*'B"6--6& ?'8,%
postgresql.conf .

>,. (#$'-6+9" *'#C"*%-". +*(<-(; + 96&'-1-68 6/6,6<9% qsql -%6/361"&6
+2)6,-"$: 96&'-1(:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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CREATE EXTENSION IF NOT EXISTS "pg_hint_plan";

42)6,-"$: )*6+%*9( (#$'-6+,%--6A6 *'#C"*%-". # )6&67:; 96&'-12:

SELECT * FROM pg_extension;

4 *%0(,:$'$% -' G9*'- +2+61"$#. $'/,"B' # (#$'-6+,%--2&" *'#C"*%-".&",
A1% )*"#($#$+(%$ 0')"#: 6 pg_hint_plan , -')*"&%*:

N61(,: pg_hint_plan  #<"$2+'%$ ?*'02-(9'0'-". + 96&&%-$'*".3 6#6/6A6 +"1',
0')"#'--23 + $%,% B%,%+6A6 6)%*'$6*' SQL. W$' 6#6/'. 0')"#: + #$'-1'*$-6&
+"1% -'<"-'%$#. # )6#,%16+'$%,:-6#$" #"&+6,6+ /*+  " 0'9'-<"+'%$#.
)6#,%16+'$%,:-6#$:; */. E*'02 (9'0'-"8 #6#$6.$ "0 "&%-" (9'0'-". "
)6#,%1(;7"3 )'*'&%$*6+, 96$6*2% 0'9,;<';$#. + #96/9" " *'01%,.;$#.
)*6/%,'&". U'9"% (9'0'-". &6A($ *'0&%7'$:#. + -%#96,:9"3 #$*69'3 1,.
(,(<C%-". <"$'%&6#$".

4 Q.DataBase 16/'+,%- -6+28 $") /,69' # (9'0'-".&":

/*! */

!$'-1'*$-28 &61(,: pg_hint_plan  )6#<"$'%$ %A6 96&&%-$'*"%& " -% /(1%$
+21'+'$: 6C"/9" )6 )6+61( -6+23 (9'0'-"8. 4 Q.DataBase ,;/2% (9'0'-".
&6=-6 "#)6,:06+'$: 9'9 + -6+6&, $'9 " + #$'*6& $")% /,69'. @6A"9' -6+6A6
/,69' # (9'0'-".&" 6$,"<'%$#. 6$ #$'-1'*$-68. K#," 0'1'$: -%#96,:96
#$'-1'*$-23 /,696+, $6 #*'/6$'%$ $6,:96 )%*+28. @6A"9' -6+6A6 /,69'
6$,"<'%$#. $%&, <$6 6- *'/6$'%$, 1'=% %#," )%*%1 -"& (=% #$6"$ #$'-1'*$-28
/,69.

F*"&%* "#)6,:06+'-". #$'-1'*$-6A6 " -6+6A6 /,696+:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase
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/*+ IndexScan(t1 t1_index) */
/*! ForceOrder() LoopJoin() ForceOrderSimple() */
EXPLAIN
SELECT t0.c0 FROM tab0 t0
JOIN tab1 t1 on t0.c0 = t1.c1
JOIN tab2 t2 on t0.c0 = t2.c2

20.1.3. C",8 :2#<#/"H

E*'02 (9'0'-"8 )61*'01%,.;$#. -' C%#$: $")6+ )6 +"1'& 6/O%9$6+, -' 96$6*2%
6-" &6A($ +601%8#$+6+'$:, " +"1'& +601%8#$+".: &%$612 #9'-"*6+'-"., &%$612
#6%1"-%-"., )6*.169 #6%1"-%-"., 96**%9$"*6+9' 96,"<%#$+' #$*69,
)'*',,%,:-2% 0')*6#2 " )'*'&%$*2 GUC.

20.1.3.1. P2#<#/"0 4-0 7+'%4%6 $2#/"5%6#/"0

H9'0'-". 1,. &%$616+ #9'-"*6+'-". )*"-(1"$%,:-6 (#$'-'+,"+';$ &%$61
#9'-"*6+'-". 1,. 0'1'--68 $'/,"B2. 4 9'<%#$+% "&%-" B%,%+68 $'/,"B2
6/*'/6$<"9 pg_hint_plan  &6=%$ *'#)60-'$: " %% )#%+16-"&, %#," 6- 6)*%1%,%-.
Q G$6&( +"1( 6$-6#.$#. (9'0'-". SeqScan , IndexScan  " $. 1. U'9"% (9'0'-".
)*"&%-"&2 9 6/2<-2& $'/,"B'&, $'/,"B'& # -'#,%16+'-"%&,
-%=(*-',"*(%&2& $'/,"B'&, +*%&%--2& $'/,"B'& " #"#$%&-2& 9'$',6A'&.
J-" -% )*"&%-.;$#. 9 +-%C-"& (#$6*6--"&) $'/,"B'&, $'/,"<-2& ?(-9B".&,
*%0(,:$'$'& VALUES , 6/7"& $'/,"<-2& +2*'=%-".&, )*%1#$'+,%-".& "
+,6=%--2& 0')*6#'&.

F*"&%* (9'0'-"8 1,. &%$616+ #9'-"*6+'-".:

/*+
SeqScan(t1)
IndexScan(t2 t2_pkey)
*/
SELECT * FROM table1 t1 JOIN table table2 t2 ON (t1.key = t2.key);

20.1.3.2. P2#<#/"0 4-0 7+'%4%6 $%+4"/+/"0

H9'0'-". 1,. &%$616+ #6%1"-%-". )*"-(1"$%,:-6 +2/"*';$ 6)*%1%,%--28
&%$61 1,. #6%1"-%-". 0'1'--23 $'/,"B. W$" (9'0'-". &6A($ *'/6$'$: #
6/2<-2&" $'/,"B'&", $'/,"B'&" # -'#,%16+'-"%&, -%=(*-',"*(%&2&" "
+*%&%--2&" $'/,"B'&", +-%C-"&" (#$6*6--"&") $'/,"B'&", #"#$%&-2&"

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase
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9'$',6A'&", $'/,"<-2&" ?(-9B".&", *%0(,:$'$'&" 96&'-1 VALUES  " 6/7"&"
$'/,"<-2&" +2*'=%-".&". J1-'96 -' )*%1#$'+,%-". " )610')*6#2 6-" -%
+601%8#$+(;$.

H9'0'-". 1,. &%$616+ #6%1"-%-". *%96&%-1(%$#. "#)6,:06+'$: +&%#$% #
(9'0'-"%& 1,. )6*.19' #6%1"-%-". Leading , $'9 9'9 6-6 A'*'-$"*(%$
)*"&%-%-"% )6*.19', (9'0'--6A6 + 0')*6#%.

20.1.3.3. P2#<#/"0 4-0 ,%5042# $%+4"/+/"0

P2#<#/"+ Leading

H9'0'-"% Leading  (#$'-'+,"+'%$ )6*.169 #6%1"-%-". 1+(3 " /6,%% $'/,"B.
42/*'$: )6*.169 &6=-6 1+(&. #)6#6/'&". F%*+28 +'*"'-$\Ñ\(#$'-6+"$:
6)*%1%,%--28 )6*.169 #6%1"-%-"., -6 -% 6A*'-"<"+'$: -')*'+,%-"% -'
9'=16& (*6+-%:

/*+
NestLoop(t1 t2)
MergeJoin(t1 t2 t3)
Leading(t1 t2 t3)
*/
SELECT * FROM table1 t1
JOIN table table2 t2 ON (t1.key = t2.key)
JOIN table table3 t3 ON (t2.key = t3.key);

4$6*68 +'*"'-$\Ñ\6A*'-"<"$: $'9=% " -')*'+,%-"% #6%1"-%-".. F*" +2/6*%
)69'0'--6A6 +2C% )6*.19' #6%1"-%-"., ),'-"*6+7"9 &6=%$ +2/*'$: -% $6
-')*'+,%-"% (+-%C-.. $'/,"B'\Ñ\+-($*%--.. $'/,"B'), 96$6*6% -%6/361"&6.
Y$6/2 + G$6& #,(<'% 0'1'$: -')*'+,%-"% .+-6, "#)6,:0(8$% #,%1(;7"8 ?6*&'$:

/ * + Leading ((t1 (t2 t3))) * / SELECT ...

4 G$6& ?6*&'$% #96/9", 69*(=';7"% )'*( G,%&%-$6+, 6)*%1%,.;$ +,6=%--6#$:,
)*" G$6& +-($*" 61-"3 #96/69 )%*+28 G,%&%-$ /(1%$ + #6%1"-%-"" +-%C-%8
$'/,"B%8, ' +$6*68\Ñ\+-($*%--%8.

P2#<#/"+ ForceOrderSimple

4 &61(,: pg_hint_plan  + Q.DataBase 16/'+,%-6 (9'0'-"% ForceOrderSimple :

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 377 | !$*'-"B'



/*! ForceOrderSimple() */

H9'0'-"% ForceOrderSimple  0'#$'+,.%$ ),'-"*6+7"9 #6%1"-.$: $'/,"B2 + $6&
)6*.19%, 9'968 (9'0'- + SQL-0')*6#%. H9'0'-"% *%',"06+'-6 )6 '-',6A"" #
option (force order) "0 MS SQL.

F*"&%*:

/*! ForceOrderSimple() */
EXPLAIN
SELECT t0.c0 FROM tab0 t0
JOIN tab3 t3 on t0.c0 = t3.c3
JOIN tab2 t2 on t0.c0 = t2.c2
JOIN tab1 t1 on t0.c0 = t1.c1

/*! ForceOrderSimple() */
EXPLAIN
SELECT t0.c0
FROM tab1 t1, tab3 t3, tab2 t2, tab0 t0
WHERE t0.c0 = t1.c1 and t1.c1 = t2.c2 and t2.c2 = t3.c3

! (9'0'-"%& ForceOrderSimple  &6=-6 "#)6,:06+'$: )'*'&%$* 96-?"A(*'B""
pg_hint_plan.force_innerrel_update_table . 4 G$6& #,(<'% $'/,"B', + 96$6*68
+2)6,-.;$#. 6)%*'B"" UPDATE  "," DELETE , )6&%7'%$#. + #'&28 96-%B ),'-'.
W$6 #1%,'-6 1,. 0')*6#6+, 96A1' $'/,"B', + 96$6*68 )*6"#361.$ "0&%-%-".,
)*"#($#$+(%$ + 1*(A"3 <'#$.3 0')*6#'.

F*"&%*:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase
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UPDATE /*+ IndexScan(obc pdpt_accrual_objdatecorrect_xpkpdpt_accrual_objdatecorrect)
*/
/*! ForceOrderSimple() */
pDPT_Accrual_ObjDateCorrect tab__update
SET MaxObjectDate = (
Ê SELECT /*+ IndexScan(ob papi_accrual_objdate_xie1papi_accrual_objdate) */
Ê   max(ob.EndDate)
Ê   FROM pAPI_Accrual_ObjDate ob
Ê   WHERE SPID = obc.SPID
Ê   AND ob.TemplateNumber = var_TemplateNumber
Ê   AND obc.ObjectID = ob.ObjectID
)
FROM pDPT_Accrual_ObjDateCorrect obc
WHERE tab__update.ctid = obc.ctid
AND (obc.SPID = var__SPID_CONSTANT)

P2#<#/"+ LoopJoin

4 &61(,: pg_hint_plan  + Q.DataBase 16/'+,%-6 (9'0'-"% LoopJoin :

/*! LoopJoin() */

R-',6A"<-6% )6 #&2#,( (9'0'-"%, 6/O.+,%--6% <%*%0 #$'-1'*$-2% GUC-
)%*%&%--2%:

/*+ Set(enable_mergeJOIN off) Set(enable_hashJOIN off) Set(enable_nestloop on) */

H9'0'-"% LoopJoin  #1%,'-6 )6 '-',6A"" # option (loop join) "0 MS SQL.

P2#<#/"+ ForceOrder

4 &61(,: pg_hint_plan  + Q.DataBase 16/'+,%-6 (9'0'-"% ForceOrder :

/*! ForceOrder() */

H9'0'-"% ForceOrder  '-',6A"<-6 "#)6,:06+'-"; (9'0'-"8 ForceOrderSimple  "
LoopJoin  61-6+*%&%--6.

20.1.3.4. P2#<#/"+ 4-0 2%55+2'"5%62" @"$-# $'5%2

H9'0'-"% Rows  96**%9$"*(%$ -%+%*-(; 6B%-9( 96,"<%#$+' #$*69 )*"

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase
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#6%1"-%-".3, +60&6=-6 +20+'--(; 6A*'-"<%-".&" ),'-"*6+7"9':

/*+ Rows(a b #10) */ SELECT... ; -- !"#%"1&5; 0),&1'45$) 45/)0 /'#+,;5"5" /"$%7( 10
/*+ Rows(a b +10) */ SELECT... ; -- K$',&1&5; 0),&1'45$) 45/)0 %" 10
/*+ Rows(a b -10) */ SELECT... ; -- K('%;P&5; 0),&1'45$) 45/)0 %" 10
/*+ Rows(a b *10) */ SELECT... ; -- K$',&1&5; 0),&1'45$) 45/)0 $ 10 /"#

20.1.3.5. P2#<#/"0 4-0 ,#5#--+-;/8A ,-#/%6

H9'0'-"% Parallel  (#$'-'+,"+'%$ 96-?"A(*'B"; )'*',,%,:-6A6 +2)6,-%-".
)*" #9'-"*6+'-"". U*%$"8 )'*'&%$* 6)*%1%,.%$ *%="& "0&%-%-"8
96-?"A(*'B"". 
4 *%="&% ÇsoftÈ pg_hint_plan  &%-.%$ $6,:96 max_parallel_workers_per_gather  " +
6#$',:-6& 6#$'+,.%$ #+6/61( +2/6*' ),'-"*6+7"9(. 
4 *%="&% ÇhardÈ &%-.;$#. " 1*(A"% )'*'&%$*2 ),'-"*6+7"9', <$6/2
)*"-(1"$%,:-6 (#$'-6+"$: 96,"<%#$+6 )'*',,%,:-23 "#)6,-"$%,%8. W$6
(9'0'-"% &6=%$ +601%8#$+6+'$: -' 6/2<-2% $'/,"B2, *61"$%,:#9"% $'/,"B2 +
"%*'*3"" -'#,%16+'-"., -%=(*-',"*(%&2% $'/,"B2 " #"#$%&-2% 9'$',6A". 5'
+-%C-"% $'/,"B2, $'/,"<-2% ?(-9B"", )*%1,6=%-".Ê VALUES , 6/7"%
$'/,"<-2% +2*'=%-"., )*%1#$'+,%-". " +,6=%--2% 0')*6#2 6-6 -% 1%8#$+(%$.
J/*'7'$:#. + 1'--6& (9'0'-"" 9 +-($*%--%8 $'/,"B% + )*%1#$'+,%-"" &6=-6
)6 "&%-" "," )#%+16-"&( G$68 $'/,"B2.Ê

20.1.3.6. T#$'5%H2# ,#5#7+'5%6 GUC 6% 65+70 ,-#/"5%6#/"0

H9'0'-"%Ê SetÊ&%-.%$ )'*'&%$*2 GUC $6,:96 -' +*%&. ),'-"*6+'-".. T%,'%&6%
+,".-"% -' ),'-"*6+'-"% &6A($ 69'02+'$: )'*'&%$*2 GUC, %#," $6,:96 9'96%-
,"/6 1*(A6% (9'0'-"% -% 96-?,"9$(%$ # 0'1'--2&" )'*'&%$*'&" &%$61'
),'-"*6+'-".. K#," 1,. 61-6A6 )'*'&%$*' GUC 0'1'-6 -%#96,:96 (9'0'-"8, +
#",( +#$()'%$ )6#,%1-%%.

20.1.3.7. R%<7%./%$'; $%)"5#'; :2#<#/"0 $% 6$+J% <#,5%$#

Y$6/2 +9,;<"$: #/6*9( (9'0'-"8 #6 +#%A6 0')*6#', -%6/361"&6 (#$'-6+"$:
0-'<%-"% )'*'&%$*' pg_hint_plan.collect_all_hints  #,%1(;7%8 96&'-168:

SET pg_hint_plan.collect_all_hints TO on;

K#," )'*'&%$* pg_hint_plan.collect_all_hints  +9,;<%-, $6 +60&6=-' $'9'.
0')"#: (9'0'-".:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase
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/**/
EXPLAIN
Ê /*+IndexScan(t0 idx0_2)*/
Ê SELECT t0.c0 FROM tab0 t0
Ê JOIN tab3 t3 on t0.c0 = t3.c3
ÊUNION ALL
Ê /*+IndexScan(t4 idx4_2)*/
Ê SELECT t1.c1 FROM tab1 t1
Ê JOIN tab4 t4 on t1.c1 = t4.c4

K#," /2 )'*'&%$* pg_hint_plan.collect_all_hints  /2, /2 +29,;<%- +
)*%121(7%& )*"&%*%, -" 61-6 (9'0'-"% -% /2,6 /2 "#)6,:06+'-6 ("0-0'
96&&%-$'*". + )%*+68 #$*69%). I%0 96&&%-$'*". + )%*+68 #$*69% /2,6 /2
"#)6,:06+'-6 $6,:96 )%*+6% (9'0'-"%.

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase
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20.2. pg_curl

20.2.1. ($%)+//%$'" 5#)%'8 5#$L"5+/"0 pg_curl

D'#C"*%-"% pg_curl  *%',"0(%$ )%*%1'<( 1'--23 )6#*%1#$+6& )*6$696,6+ HTTP,
HTTPS, FTP, FTPS, GOPHER, TFTP, SCP, SFTP, SMB, TELNET, DICT, LDAP, LDAPS, FILE,
IMAP, SMTP, POP3, RTSP " RTMP. D'/6$' *'#C"*%-". -% )611%*="+'%$#. 1,.
6)%*'B"6--68 #"#$%&2 Astra Linux Special Edition 1.6. >',%% )69'0'-'
+60&6=-6#$: "#)6,:06+'-". *'#C"*%-". pg_curl  1,. 6$)*'+9" G,%9$*6--23
)"#%&.

20.2.1.1. P$'#/%62# " /#$'5%H2# 5#$L"5+/"0

1. H#$'-6+"$: *'#C"*%-"%, +2)6,-"+ 96&'-1( + qsql:

CREATE EXTENSION pg_curl;

2. 4 96-?"A(*'B"6--28 ?'8, postgresql.conf  9 #$*69% 0-'<%-"8 )'*'&%$*'
shared_preload_libraries  16/'+"$: "&. *'#C"*%-". pg_curl .

3. !601'$: $%9#$6+28 ?'8, # "-?6*&'B"%8 6 )*6?",.3 + )')9%
/var/lib/pgsql/pgdata , -')*"&%*, # "&%-%& email_profiles.txt .

F*"&%* 0')6,-%-". ?'8,':

work iivanov@diasoft.ru password_ivanova
news apetrov@diasoft.ru password_petrova

!
R#./%!  
F6,:06+'$%,: postgres 16,=%- "&%$: )*'+6 -' <$%-"% ?'8,' #
)*6?",.&".

5. 4 96-?"A(*'B"6--28 ?'8, postgresql.conf  16/'+"$: )'*'&%$*
email.path_file_login_pass  " 6)*%1%,"$: %&( + 9'<%#$+% 0-'<%-". )($: 9
?'8,( # )*6?",.&".

6. F%*%0')(#$"$: #%*+%*, +2)6,-"+ 96&'-1( + $%*&"-',%:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 382 | !$*'-"B'



sudo systemctl restart qdatabase-18

7. P')6,-"$: $'/,"B( email_profile  # )*6?",.&" )619,;<%-"8 9 SMTP
#%*+%*'&.

F*"&%* 96&'-12 1,. 0')6,-%-". $'/,"B2:

INSERT INTO email_profile
VALUES ('work', 'iivanov@diasoft.ru', 'exchange.diasoft.ru', 25, FALSE);

!$*(9$(*' $'/,"B2 email_profile :

¥ name_profile\Ñ\"&. )*6?",., 16,=-6 #6+)'1'$: # )%*+2& #,6+6& + $'/,"B% #
)'*6,.&" " -% 16,=-6 #61%*='$: #"&+6,6+ )*6/%,6+, $'/(,.B"" " )%*%+61'
#$*69";

¥ email_address\Ñ\'1*%# 6$)*'+,%-". )"#%&;

¥ email_name\Ñ\"&. 6$)*'+"$%,.;

¥ server_url\Ñ\'1*%# SMTP-#%*+%*';

¥ port\Ñ\-6&%* )6*$' SMTP-#%*+%*';

¥ is_ssl\Ñ\/(,%+28 ?,'A *'/6$2 # SMTP-#%*+%* <%*%0 SSL.

20.2.1.2. (',5#6-+/"+ ,"$+7

J$)*'+9' )"#:&' +2)6,-.%$#. ?(-9B"%8:

sp_send_dbmail (i_name_profile text, i_body text, i_body_format text,
i_recipients text, i_subject text , i_is_important boolean)

F'*'&%$*2 ?(-9B"" sp_send_dbmail:

¥ i_name_profile\Ñ\"&. )*6?",. SMTP-#%*+%*';

¥ i_body\Ñ\$%,6 )"#:&' (6$ 4 16 1000 #"&+6,6+);

¥ i_body_format\Ñ\$") )"#:&' (0-'<%-". ÔTEXTÕ "," ÔHTMLÕ);

¥ i_recipients\Ñ\)6,(<'$%,:/)6,(<'$%,". K#," )6,(<'$%,%8 -%#96,:96, $6 '1*%#'
*'01%,.;$#. #"&+6,6& Ô;Ô ($6<9' # 0').$68);

¥ i_subject\Ñ\$%&' )"#:&', -% 16,=-' /2$: /6,:C% 1000 #"&+6,6+;

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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¥ i_is_important\Ñ\?,'A +'=-6#$" )"#:&' (0-'<%-". TRUE "," FALSE).

F*"&%* 96&'-12 1,. 6$)*'+9" )"#:&':

CALL sp_send_dbmail ('diasoft', '<b>Body</b> mail', 'HTML', 'user@domain.ru',
'Subject', FALSE);

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase
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20.3. pgAudit

D'#C"*%-"% pgAudit  6/%#)%<"+'%$ )61*6/-6% +%1%-"% =(*-',' '(1"$' #%'-#6+
"/"," 6/O%9$6+ # )6&67:; #$'-1'*$-6A6 #*%1#$+' +%1%-". =(*-',' Q.DataBase.
4 0'+"#"&6#$" 6$ -'#$*6%9 pgAudit  &6=%$ A%-%*"*6+'$: 6A*6&-28 6/O%& ,6A6+.
5%6/361"&6 $6<-6 6)*%1%,.$:, <$6 "&%--6 16,=-6 /2$: 0')*6$696,"*6+'-6 +
=(*-',% '(1"$', <$6/2 "0/%='$: #,"C96& /6,:C6A6 ,6A"*6+'-"..

20.3.1. P$'#/%62# 5#$L"5+/"0 pgAudit

D'#C"*%-"% +9,;<%-6 + #$'-1'*$-(; )6#$'+9( !HI> Q.DataBase "
(#$'-'+,"+'%$#. +&%#$% # -%8. F6#,% (#$'-6+9" *'#C"*%-"% (9'0'-6 + #)"#9%
0-'<%-"8 )'*'&%$*' shared_preload_libraries  + 96-?"A(*'B"6--6& ?'8,'
postgresql.conf . >,. (#$'-6+9" *'#C"*%-". +*(<-(; + 96&'-1-68 6/6,6<9% qsql
-%6/361"&6 +2)6,-"$: 96&'-1(:

CREATE EXTENSION pgaudit;

J="1'%&28 *%0(,:$'$:

postgres=# CREATE EXTENSION pgaudit;
CREATE EXTENSION

20.3.2. T#$'5%H2# pgAudit

F'*'&%$*2 -'#$*689" *'#C"*%-". "0&%-.;$#. $6,:96 #()%*)6,:06+'$%,%& "
0'1';$#. A,6/',:-6 (+ ?'8,% postgresql.conf  "," SQL-+2*'=%-"%& ALTER
SYSTEM É SET ), -' (*6+-% /'02 1'--23 (SQL-+2*'=%-"%& ALTER DATABASE É
SET) "," -' (*6+-% *6," (SQL-+2*'=%-"%& ALTER ROLE É SET ). 5'#$*689" -%
-'#,%1(;$#. <%*%0 6/2<-6% -'#,%16+'-"% *6,%8, " SET ROLE -% "0&%-"$
-'#$*689" pgAudit  )6,:06+'$%,..

D'#C"*%-"% pgAudit  "#)6,:0(%$ #,%1(;7"% 96-?"A(*'B"6--2% )'*'&%$*2:

¥ pgaudit.log
P-'<%-"% )6 (&6,<'-";\Ñ\none.
P'1'%$, 9'9"% 9,'##2 +2*'=%-"8 /(1($ *%A"#$*"*6+'$:#. =(*-',6& '(1"$'
#%'-#'. 5%#96,:96 9,'##6+ &6A($ /2$: )%*%<"#,%-2 + #)"#9% <%*%0 0').$(;.
460&6=-2% 0-'<%-".:
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Z READ: SELECT " COPY, 96A1' "#$6<-"9 .+,.%$#. 6$-6C%-"%& ","
0')*6#6&;

Z WRITE : INSERT , UPDATE , DELETE , TRUNCATE  " COPY, 96A1' -'0-'<%-"%
.+,.%$#. 6$-6C%-"%&;

Z FUNCTION: 4206+2 ?(-9B"8 " /,69" DO;

Z ROLE: 42*'=%-"., 96$6*2% 6$-6#.$#. 9 *6,.& " )*"+",%A".&: GRANT ,
REVOKE, CREATE/ALTER/DROP ROLE ;

Z DDL: 4#% DDL-+2*'=%-"., 96$6*2% -% +361.$ + 9,'## ROLE;

Z MISC: D'0,"<-2% 96&'-12, $'9"% 9'9 DISCARD , FETCH, CHECKPOINT ,
VACUUM , SET;

Z MISC_SET: D'0,"<-2% 96&'-12 SET, -')*"&%* SET ROLE;

Z ALL : 49,;<'%$ + #%/. +#% +2C%)%*%<"#,%--6%.

¥ pgaudit.log_catalog
P-'<%-"% )6 (&6,<'-";\Ñ\on.
H9'02+'%$, <$6 +%1%-"% =(*-',' #%'-#' 16,=-6 /2$: +9,;<%-6, %#," +#%
6$-6C%-". + SQL-6)%*'$6*% -'361.$#. + pg_catalog. J$9,;<%-"% G$6A6
)'*'&%$*' #-"='%$ 96,"<%#$+6 "0/2$6<-23 0')"#%8 + =(*-',%, 6$ $'9"3
($","$ 9'9 qsql "," PgAdmin, 96$6*2% '9$"+-6 0')*'C"+';$ 1'--2% "0
pg_catalog.

¥ pgaudit.log_client
P-'<%-"% )6 (&6,<'-";\Ñ\off.
H9'02+'%$, /(1($ ," #66/7%-". =(*-',' +"1-2 9,"%-$#9"& )*6B%##'&,
$'9"& 9'9 qsql. 4 6/7%& #,(<'% )'*'&%$* 16,=%- /2$: 6$9,;<%-, -6 6-
)6,%0%- + B%,.3 6$,'19". F*" G$6& )'*'&%$* pgaudit.log_level  +9,;<'%$#.
$6,:96, %#," +9,;<%- )'*'&%$* pgaudit.log_client .

¥ pgaudit.log_level
P-'<%-"% )6 (&6,<'-";\Ñ\log.
H9'02+'%$ (*6+%-: =(*-',', 96$6*28 /(1%$ "#)6,:06+'- 1,. #66/7%-"8
'(1"$' ((*6+-" ERROR, FATAL " PANIC -% *'0*%C%-2). W$6$ )'*'&%$*
"#)6,:0(%$#. 1,. *%A*%##"6--6A6 "," 1*(A"3 +"16+ $%#$"*6+'-"..
pgaudit.log_level  +9,;<'%$#. $6,:96 )*" +9,;<%--6& pgaudit.log_client ; +
)*6$"+-6& #,(<'% /(1%$ "#)6,:06+'$:#. 0-'<%-"% )6 (&6,<'-";.

¥ pgaudit.log_parameter
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P-'<%-"% )6 (&6,<'-";\Ñ\off.
H9'02+'%$, <$6 #66/7%-". '(1"$' +9,;<';$ )'*'&%$*2, )%*%1'+'%&2% +
SQL-6)%*'$6*%. K#," )'*'&%$*2 )*"#($#$+(;$, $6 6-" /(1($ +9,;<%-2 +
=(*-', + ?6*&'$% CSV )6#,% $%9#$' SQL-6)%*'$6*'.

¥ pgaudit.log_parameter_max_size
P-'<%-"% )6 (&6,<'-";\Ñ\0.
H9'02+'%$, <$6 0-'<%-". )'*'&%$*6+, 1,"--%% pgaudit.log_parameter_max_size
(+ /'8$'3), -% 0')"#2+';$#. + =(*-',, ' 0'&%-.;$#. 0-'<%-"%& <long param
suppressed>. P-'<%-"% )'*'&%$*' 0'1'%$#. -% + #"&+6,'3, ' + /'8$'3, )6G$6&(
-% (<"$2+'%$ &-6A6/'8$6+2% #"&+6,2 + 961"*6+9% $%9#$6+23 )'*'&%$*6+.
W$6$ )'*'&%$* -% 1%8#$+(%$, %#," +29,;<%- log_parameter. K#," 0-'<%-"%
)'*'&%$*' *'+-6 0, +#% )'*'&%$*2 *%A"#$*"*(;$#. -%0'+"#"&6 6$ 1,"-2.

¥ pgaudit.log_relation
P-'<%-"% )6 (&6,<'-";\Ñ\off.
H9'02+'%$, 16,=-' ," #%##"6--'. 0')"#: + =(*-', #601'+'$: 6$1%,:-(;
0')"#: =(*-',' 1,. 9'=16A6 6$-6C%-". ( TABLE , VIEW  " $.1.) -' 96$6*6% %#$:
##2,9" + 6)%*'$6*% SELECT "," DML-+2*'=%-".3. W$6$ )'*'&%$* )6,%0%-
1,. "#<%*)2+';7%A6 =(*-',"*6+'-". /%0 "#)6,:06+'-". =(*-',"*6+'-".
'(1"$' 6/O%9$6+.

¥ pgaudit.log_rows
P-'<%-"% )6 (&6,<'-";\Ñ\off.
H9'02+'%$, <$6 =(*-', '(1"$' 16,=%- +9,;<'$: 96,"<%#$+6 #$*69,
"0+,%<%--23 "," &61"?"B"*(%&23 SQL-6)%*'$6*6&. K#," +9,;<%-, $6
#$*69" 16/'+,.;$#. + =(*-',:-(; 0')"#: )6#,% )6,. # )'*'&%$*'&".

¥ pgaudit.log_statement
P-'<%-"% )6 (&6,<'-";\Ñ\on.
H9'02+'%$, /(1%$ ," 0')"#: =(*-',' #61%*='$: $%9#$ " )'*'&%$*2 SQL-
6)%*'$6*'. 4 *.1% #,(<'%+ G$6 -% $*%/(%$#., ", +29,;<%-"% G$6A6 )'*'&%$*',
1%,'%$ =(*-', '(1"$' &%-%% )61*6/-2&.

¥ pgaudit.log_statement_once
P-'<%-"% )6 (&6,<'-";\Ñ\off.
J)*%1%,.%$, /(1%$ ," 0')"#: =(*-',' #61%*='$: $%9#$ SQL-6)%*'$6*' " %A6
)'*'&%$*2 $6,:96 + )%*+68 0')"#" "," + 9'=168. 49,;<%-"% G$6A6
)'*'&%$*' )*"+61"$ 9 &%-%% )61*6/-6&( =(*-',"*6+'-";, -6 &6=%$
0'$*(1-"$: 6)*%1%,%-"% 6)%*'$6*', 96$6*28 #A%-%*"*6+', 0')"#: =(*-','.
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¥ pgaudit.role
5%$ 0-'<%-". )6 (&6,<'-";.
H9'02+'%$ A,'+-(; *6,:, "#)6,:0(%&(; 1,. +%1%-". =(*-',' '(1"$'
6/O%9$6+. N-6=%#$+6 *6,%8 '(1"$' &6=%$ /2$: 0'1'-6 )($%& +9,;<%-". "3
+ A,'+-(; *6,:. W$6 )60+6,.%$ -%#96,:9"& A*())'& 6$+%<'$: 0' *'0,"<-2%
'#)%9$2 +%1%-". =(*-',' '(1"$'.

20.3.3. 35"7+5 "$,%-;<%6#/"0 5#$L"5+/"0 pgAudit

4 #,%1(;7%& SQL-#9*")$% '(1"$ +2)6,-.%$#. 1,. 6)%*'$6*6+ DDL " SELECT.
J)%*'$6* INSERT  -% =(*-',"*(%$#., $'9 9'9 9,'## WRITE -% +9,;<%-.

SET pgaudit.log = 'read, ddl';
CREATE TABLE account
(
Ê   id int,
Ê   name text,
Ê   password text,
Ê   description text
);
INSERT INTO account (id, name, password, description)
VALUES (1, 'user1', 'HASH1', 'blah, blah');
SELECT * FROM account;

F6#,% +2)6,-%-". G$6A6 SQL-#9*")$' + =(*-',% /(1($ #,%1(;7"% 0')"#":

AUDIT: SESSION,1,1,DDL,CREATE TABLE,TABLE,public.account,CREATE TABLE account
(
Ê   id int,
Ê   name text,
Ê   password text,
Ê   description text
);,<not logged>
AUDIT: SESSION,2,1,READ,SELECT,,,SELECT * FROM account,,<not logged>
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20.4. pg_cron

20.4.1. ($%)+//%$'" 5#)%'8 5#$L"5+/"0 pg_cron

D'#C"*%-"% pg_cron )*%1-'0-'<%-6 1,. +2)6,-%-". 0')*6#6+ )6 *'#)"#'-";
(0'1'-"8). F%*"61 +2)6,-%-". 0'1'-". 0'1'%$#. #$'-1'*$-2& 1,. crontab
6/*'06&:

D'#C"*%-"% &6=%$ 0')(#9'$: -%#96,:96 0'1'-"8 )'*',,%,:-6, -6 6-6
0')(#9'%$ $6,:96 61"- G90%&),.* 9'=16A6 0'1'-". 61-6+*%&%--6. K#,"
0'),'-"*6+'--6% +*%&. +$6*6A6 0')(#9' -'#$()'%$, ' )%*+28 0')(#9 %7% -%
0'+%*C",#., $6 +$6*68 0')(#9 /(1%$ )6#$'+,%- + 6<%*%1: " 0')(#$"$#. 9'9
&6=-6 /2#$*%% )6#,% 696-<'-". )%*+6A6 0')(#9'.

20.4.2. P$'#/%62# 5#$L"5+/"0 pg_cron

D'#C"*%-"% +9,;<%-6 + #$'-1'*$-(; )6#$'+9( !HI> " (#$'-'+,"+'%$#. +&%#$%
# -%8. F6#,% (#$'-6+9" *'#C"*%-"% (9'0'-6 + #)"#9% 0-'<%-"8 )'*'&%$*'
shared_preload_libraries  + 96-?"A(*'B"6--6& ?'8,% postgresql.conf . >,.
(#$'-6+9" *'#C"*%-". +*(<-(; + 96&'-1-68 6/6,6<9% qsql -%6/361"&6
+2)6,-"$: 96&'-1(:

CREATE EXTENSION pg_cron;

J="1'%&28 *%0(,:$'$:

postgres=# CREATE EXTENSION pg_cron;
CREATE EXTENSION

K#," -%6/361"&6 1'$: )*'+' -' "#)6,:06+'-"% ),'-"*6+7"9' 6/2<-2&
)6,:06+'$%,.&, +2)6,-"$: 96&'-1(:

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 389 | !$*'-"B'



GRANT USAGE ON SCHEMA cron TO user;

20.4.3. T#$'5%H2# 5#$L"5+/"0 pg_cron

D'#C"*%-"% pg_cron  "#)6,:0(%$ #,%1(;7"% 96-?"A(*'B"6--2% )'*'&%$*2.

U'/,"B' 3. Q6-?"A(*'B"6--2% )'*'&%$*2 *'#C"*%-". pg_cron

3#5#7+'5 O/#@+/"+ ,%
:7%-@#/"G

(,"$#/"+

cron.database_name postgres P'1'%$ "&. /'02 1'--23, 9 96$6*68
/(1%$ )619,;<'$:#. 6/*'/6$<"9
0'1'-"8

cron.enable_superuser_jobs on 49,;<'%$ "," +29,;<'%$ *%="&
),'-"*6+'-". 0'1'-"8 6$ "&%-"
#()%*)6,:06+'$%,.

cron.host localhost P'1'%$ "&. 36#$', 9 96$6*6&( /(1%$
)619,;<'$:#. ),'-"*6+7"9. U'9=%
+60&6=-6 "#)6,:06+'-"% 16&%--23
#69%$6+ UNIX 1,. #6%1"-%-". c
,69',:-68 I>, <$6 16,=-6 /2$:
*'0*%C%-6 + pg_dba.conf. >,.
"#)6,:06+'-". 16&%--23 #69%$6+
-(=-6 (9'0'$: + )'*'&%$*% cron.host
9'$',6A 16&%--23 #69%$6+, -')*"&%*
/tmp

cron.launch_active_jobs on 4 +29,;<%--6& #6#$6.-"" 6$9,;<'%$
+#% '9$"+-2% 0'1'-". /%0
-%6/361"&6#$" )%*%0')(#9' #%*+%*'

cron.log_min_messages WARNING N"-"&',:-28 (*6+%-: ,6A"*6+'-".
1,. ?6-6+23 6/*'/6$<"96+

cron.log_run on 49,;<'%$ "," +29,;<'%$ *%="&
0')"#" "-?6*&'B"" 6 0')(#9'3 0'1'-"8
(#$'$(#%) + "-?6*&'B"6--(; $'/,"B(
cron.job_run_details

cron.log_statement on 49,;<'%$ "," +29,;<'%$ *%="&
0')"#" +#%3 1%8#$+"8 cron )%*%1
+2)6,-%-"%&

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 390 | !$*'-"B'



3#5#7+'5 O/#@+/"+ ,%
:7%-@#/"G

(,"$#/"+

cron.max_running_jobs 32 P'1'%$ &'9#"&',:-6% 96,"<%#$+6
0'1'-"8, 96$6*2% &6A($ /2$: 0')(7%-2
61-6+*%&%--6

cron.timezone GMT P'1'%$ +*%&%--(; 06-( 1,.
),'-"*6+7"9'

cron.use_background_workers off F,'-"*(%$ 0'1'-". <%*%0 ?6-6+23
6/*'/6$<"96+ +&%#$6 9,"%-$#9"3 #%##"8

>,. 96**%9$-68 *'/6$2 pg_cron  &6=%$ )6$*%/6+'$:#. (+%,"<%-"% 96,"<%#$+'
?6-6+23 6/*'/6$<"96+ + )'*'&%$*% max_worker_processes + ?'8,% postgresql.conf .

20.4.4. S$,%-;<%6#/"+ 5#$L"5+/"0 pg_cron

>,. #601'-". 0'1'-". -%6/361"&6 +2)6,-"$::

SELECT cron.schedule('<job_id>','<schedule>', $$<SQL expression>$$);

E(-9B". #601'%$ 0'1'-"% # "1%-$"?"9'$6*6& job_id, )6 *'#)"#'-"; schedule
((9'02+'%$#. + ?6*&'$% crontab), +2)6,-.;7%% (9'0'--6% &%=1( '$$' SQL-
+2*'=%-"%.

J="1'%&28 6$+%$ #%*+%*':

postgres=# SELECT cron.schedule('test', '* * * * * *', $$INSERT INTO test VALUES
('hello')$$);
schedule
--------
Ê  1
(1 45/)0")
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20.5. pg_squeeze

20.5.1. ($%)+//%$'" 5#)%'8 5#$L"5+/"0 pg_squeeze

D'#C"*%-"% pg_squeeze  '+$6&'$"<%#9" (&%-:C'%$ *'0&%* $'/,"B, 96$6*2%
#$'," Ç*'01($2&"È (bloat), /%0 -%6/361"&6#$" 6/C"*-68 /,69"*6+9" $'/,"B.

4 6$,"<"% 6$ +#$*6%--23 96&'-1 VACUUM FULL  "," CLUSTER, )*"
"#)6,:06+'-"" pg_squeeze  -%$ 1,"$%,:-23 )%*"616+ )6,-68 /,69"*6+9"
$'/,"B2, #,%16+'$%,:-6, <$%-"% " 0')"#: -% /,69"*(;$#. +6 +*%&.
)%*%#$*6%-".. F*6B%## )%*%#$*6%-". G??%9$"+%- /,'A61'*. )61361(, + 96$6*6&
"#)6,:0(;$#. ?'8,2 =(*-',' $*'-0'9B"8 " ,6A"<%#96% 1%961"*6+'-"% (+&%#$6
$*"AA%*6+) 1,. ?"9#'B"" +60&6=-23 "0&%-%-"8 1'--23 + )%*%#$*'"+'%&68
$'/,"B%. W$6 )6&6A'%$ #G96-6&"$: 1"#96+6% )*6#$*'-#$+6 " )*6)(#9-(;
#)6#6/-6#$: ++61'-+2+61', ' $'9=% 6/%#)%<"+'%$ 96*6$96% +*%&. /,69"*6+9".

D'#C"*%-"% *%',"06+'-6 9'9 ?6-6+28 *'/6<"8 )*6B%##, 96$6*28
)%*"61"<%#9" 6$#,%="+'%$ 6)*%1%,.%&2% )6,:06+'$%,%& $'/,"B2. Q6A1'
)*6B%## 6/-'*(="+'%$, <$6 $'/,"B' )*%+2#",' Ç)6*6A *'01(+'-".È, 6-
0')(#9'%$#. " '+$6&'$"<%#9" )%*%#$*'"+'%$ $'/,"B(.

F%*%#$*6%-"% )*6"#361"$ + ?6-6+6& *%="&% # &"-"&',:-2&" 0'$*'$'&" -'
3*'-%-"% " +2<"#,%-".. D'#C"*%-"% "#)6,:0(%$ +#$*6%--2% #,6$2
*%),"9'B"" Q.DataBase 1,. "0+,%<%-". ,;/23 "0&%-%-"8 $'/,"B2, 96$6*2%
)*6"#361.$ +6 +*%&. )%*%#$*6%-".. F6*6A *'0&%*' $'/,"B -'#$*'"+'%$#..
D'#<%$ 96G??"B"%-$' 0')6,-%-". 6#-6+'- -' 9'*$% #+6/61-6A6 )*6#$*'-#$+'
(6-' $'9=% (<"$2+'%$ 0-'<%-"% fillfactor, 0'1'--6% )*" #601'-"" $'/,"B2). F*"
6)*%1%,%--23 (#,6+".3 *'#<%$ 96G??"B"%-$' 0')6,-%-". &6=%$ 6#-6+2+'$:#.
-' *'#C"*%-"" pgstattuple  )*" %A6 16#$()-6#$". N-6A"% )'*'&%$*2 -'#$*689",
-')*"&%*, &"-"&',:-28 *'0&%* $'/,"B2, &6A($ /2$: -'#$*6%-2 $'9, <$6/2
"A-6*"*6+'$: -%)61361.7"% $'/,"B2.

20.5.2. P$'#/%62# 5#$L"5+/"0 pg_squeeze

1. 4 96-?"A(*'B"6--28 ?'8, postgresql.conf  9 #$*69% 0-'<%-"8 )'*'&%$*'
shared_preload_libraries  16/'+"$: "&. *'#C"*%-". pg_squeeze .
>6)6,-"$%,:-6 16/'+"$: #,%1(;7"% )'*'&%$*2 + ?'8, postgresql.conf :
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wal_level = logical
max_replication_slots = 1 # ... ,&=) 6/&="$;5' 1 0 4+<'45$+><'(+ #%"1'%&>

2. F%*%0')(#$"$: #%*+%*, +2)6,-"+ 96&'-1( + $%*&"-',%:

sudo systemctl restart qdatabase-18

3. >,. (#$'-6+9" *'#C"*%-". +*(<-(; + 96&'-1-68 6/6,6<9% qsql -%6/361"&6
+2)6,-"$: 96&'-1(:

CREATE EXTENSION pg_squeeze;

J="1'%&28 *%0(,:$'$:

postgres=# CREATE EXTENSION pg_squeeze;
CREATE EXTENSION

20.5.3. K+J"$'5#9"0 '#)-"98 4-0 ++ 5+J:-05/%H %)5#)%'2"

!
R#./%!  
H/%1"$%#:, <$6 $'/,"B', 96$6*(; -(=-6 6/*'/6$'$:, "&%%$
,"/6 )%*+"<-28 9,;<, ,"/6 6A*'-"<%-"% (-"9',:-6#$".

Y$6/2 *'#C"*%-"% pg_squeeze  (0-',6 6 $'/,"B%, -%6/361"&6 +#$'+"$: 0')"#: 6
-%8 + $'/,"B( squeeze.tables . F6#,% 16/'+,%-". #$'$"#$"9' $'/,"B2
)%*"61"<%#9" )*6+%*.%$#.. 4#.9"8 *'0, 96A1' $'/,"B' #66$+%$#$+(%$ 9*"$%*".&
Ç#='$".È, + 6<%*%1: 16/'+,.%$#. Ç0'1'<'È. P'1'<" 6/*'/'$2+';$#.
)6#,%16+'$%,:-6, + )6*.19% "3 #601'-"..

!
R#./%!  
squeeze.tables \Ñ\%1"-#$+%--'. $'/,"B', 96$6*(; 16,=%-
"0&%-.$: )6,:06+'$%,:. K#," -%6/361"&6 &%-.$: 1*(A"%
$'/,"B2, (/%1"$%#: + )*'+",:-6#$" G$6A6 *%C%-"..
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U'/,"B' squeeze.tables  #61%*="$ #,%1(;7"% #$6,/B2 " "3 0-'<%-".:

¥ tabschema\Ñ\ "&. #3%&2;

¥ tabname\Ñ\"&. $'/,"B2;

¥ schedule\Ñ\#$6,/%B #66/7'%$, 96A1' $'/,"B( #,%1(%$ )*6+%*"$: ", +60&6=-6,
#='$:. D'#)"#'-"% 6)"#2+'%$#. 0-'<%-"%& #,%1(;7%A6 #6#$'+-6A6 $")'
1'--23:

CREATE TYPE schedule AS (
Ê   minutes       minute[],
Ê   hours         hour[],
Ê   days_of_month dom[],
Ê   months        month[],
Ê   days_of_week  dow[]
);

P1%#: minutes (&"-($2)\Ñ\(0-59) " hours (<'#2)\Ñ\(0-23) (9'02+';$ +*%&.
)*6+%*9" + $%<%-"% 1-., days_of_month (<"#,6)\Ñ\(1-31), months (&%#.B)\Ñ\(1-12),
days_of_week (1%-: -%1%,")\Ñ\(0-7, A1% " 0, " 7 6/60-'<';$ +6#9*%#%-:%)
6)*%1%,.;$ 1%-: )*6+%*9".

F*6+%*9' +2)6,-.%$#., %#," 0-'<%-". minute, hour " month #66$+%$#$+(;$
$%9(7%8 +*%&%--68 &%$9%, $6A1' 9'9 0-'<%-"% NULL 60-'<'%$ ,;/(; &"-($(,
<'# " &%#.B #66$+%$#$+%--6. Y$6 9'#'%$#. 0-'<%-"8 dom " dow, )6 9*'8-%8 &%*%
61"- "0 -"3 16,=%- #66$+%$#$+6+'$: $%9(7%8 +*%&%--68 &%$9%, "," 6/'
16,=-2 /2$: NULL, <$6/2 )*6+%*9' #6#$6.,'#:.

¥ free_space_extra\Ñ\&"-"&',:-28 )*6B%-$ 16)6,-"$%,:-6A6 #+6/61-6A6
&%#$', -%6/361"&28 1,. 0')(#9' 6/*'/6$9" $'/,"B2. P-'<%-"% )6
(&6,<'-"; Ñ 50. 
>6)6,-"$%,:-6% + $6& #&2#,%, <$6 #+6/61-6% )*6#$*'-#$+6, )6,(<%--6% "0
0-'<%-". fillfactor, 0'1'--6A6 )*" #601'-"" $'/,"B2, -% .+,.%$#. )*"<"-68
1,. #='$". $'/,"B2. 5')*"&%*, %#," fillfactor *'+%- 60, $6, )6 9*'8-%8 &%*%,
40 )*6B%-$6+ 9'=168 #$*'-"B2 16,=-2 6#$'+'$:#. #+6/61-2&" )*"
-6*&',:-68 *'/6$%. K#," -%6/361"&6 A'*'-$"*6+'$:, <$6 70 )*6B%-$6+
#+6/61-6A6 )*6#$*'-#$+' 0'#$'+.$ pg_squeeze  6/*'/6$'$: $'/,"B(, #,%1(%$
(#$'-6+"$: 0-'<%-"% free_space_extra + 30 ($6 %#$: 70 )*6B%-$6+, 96$6*2%
16,=-2 /2$: #+6/61-2, &"-(# 40 )*6B%-$6+, #+6/61-23 "0-0' fillfactor);

¥ min_size\Ñ\&"-"&',:-6% 1"#96+6% )*6#$*'-#$+6 + &%A'/'8$'3, 96$6*6%
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16,=-' 0'-"&'$: $'/,"B', <$6/2 %% &6=-6 /2,6 6/*'/'$2+'$:. P-'<%-"% )6
(&6,<'-"; Ñ 8;

¥ vacuum_max_age\Ñ\&'9#"&',:-6% +*%&. # &6&%-$' 0'+%*C%-". )6#,%1-%A6
VACUUM , <$6/2 #<"$'$: 9'*$( #+6/61-6A6 )*6#$*'-#$+' #+%=%8. P-'<%-"% )6
(&6,<'-"; Ñ 1 <'#;

¥ max_retry\Ñ\&'9#"&',:-6% 96,"<%#$+6 16)6,-"$%,:-23 )6)2$69 #='$".
$'/,"B2, %#," )%*+'. 6/*'/6$9' #66$+%$#$+(;7%8 0'1'<" -% (1','#:. K#,"
96,"<%#$+6 )6+$6*6+ 16#$"A-($6, 6/*'/6$9' $'/,"B2 #<"$'%$#.
0'+%*C%--68. !,%1(;7'. 0'1'<' #601'%$#., 9'9 $6,:96 -'#$()"$ #,%1(;7%%
0'),'-"*6+'--6% +*%&.. P-'<%-"% )6 (&6,<'-";\Ñ\0 ($.%. -% )6+$6*.$:
)6)2$9();

¥ clustering_index Ñ- #(7%#$+(;7"8 "-1%9# 6/*'/'$2+'%&68 $'/,"B2. F6#,%
0'+%*C%-". 6/*'/6$9" 96*$%=" $'/,"B2 /(1($ ?"0"<%#9" 6$#6*$"*6+'-2 )6
9,;<( G$6A6 "-1%9#';

¥ rel_tablespace\Ñ\#(7%#$+(;7%% $'/,"<-6% )*6#$*'-#$+6, + 96$6*6% #,%1(%$
)%*%&%#$"$: $'/,"B(. NULL 60-'<'%$, <$6 $'/,"B' 16,=-' 6#$'+'$:#. $'&,
A1% 6-' %#$:;

¥ ind_tablespaces\Ñ\1+(&%*-28 &'##"+, + 96$6*6& 9'=1'. #$*69' 6)*%1%,.%$
6$6/*'=%-"% "-1%9#' + $'/,"<-6& )*6#$*'-#$+%. F%*+28 " +$6*68 #$6,/B2
)*%1#$'+,.;$ "&. "-1%9#' " "&. $'/,"<-6A6 )*6#$*'-#$+' #66$+%$#$+%--6.
4#% "-1%9#2, 1,. 96$6*23 -% (9'0'-6 #6)6#$'+,%-"%, 6#$'-($#. + "#361-6&
$'/,"<-6& )*6#$*'-#$+%. K#," $'/,"<-6% )*6#$*'-#$+6 (9'0'-6 1,.
$'/,"B2, -6 -% 1,. "-1%9#6+, $'/,"B' )%*%&%7'%$#. + G$6 $'/,"<-6%
)*6#$*'-#$+6, ' "-1%9#2 6#$';$#. + "#361-6& ($. %. $'/,"<-6% )*6#$*'-#$+6
$'/,"B2 -% .+,.%$#. $'/,"<-2& )*6#$*'-#$+6& )6 (&6,<'-"; 1,.
"-1%9#6+);

¥ skip_analyze\Ñ\(9'02+'%$, <$6 6/*'/6$9' $'/,"B2 -% 16,=-' #6)*6+6=1'$:#.
96&'-168 ANALYZE . P-'<%-"% )6 (&6,<'-"; Ñ FALSE, <$6 60-'<'%$, <$6
ANALYZE  +2)6,-.%$#. )6 (&6,<'-";.

F*"&%* 16/'+,%-". 0')"#" 6 $'/,"B% + squeeze.tables :

INSERT INTO squeeze.tables (tabschema, tabname, schedule)
VALUES ('public', 'foo', ('{30}', '{22}', NULL, NULL, '{3, 5}'));

>6)6,-"$%,:-2% #$6,/B2 &6=-6 (9'0'$: 6)B"6-',:-6, -')*"&%*:
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INSERT INTO squeeze.tables (tabschema, tabname, schedule, free_space_extra,
vacuum_max_age, max_retry)
VALUES ('public','bar',('{30}', '{22}', NULL, NULL, '{3, 5}'),30,'2 hours',2);

20.5.4. R2-G@+/"+ " 682-G@+/"+ %)5#)%'2" '#)-"9

1. 42)6,-"$: +9,;<%-"% 6/*'/6$9" $'/,"B "0/2$6<-6A6 *'0&%*':

SELECT squeeze.start_worker();

E(-9B". 0')(#9'%$ ),'-"*6+7"9 (*'/6$'%$ + ?6-6+6& *%="&%), 96$6*28
)%*"61"<%#9" )*6+%*.%$, 9'9"% "0 0'*%A"#$*"*6+'--23 $'/,"B 16,=-2 /2$:
)*6+%*%-2 -' "0/2$6<-6#$:, " #601'%$ 0'1'<( 1,. 9'=168. >*(A68 6/*'/6$<"9
(6/*'/6$<"9 #='$".) 0')(#9'%$#. +#.9"8 *'0, 96A1' #(7%#$+(%$ 0'1'<' 1,.
6)*%1%,%--68 /'02 1'--23.

2. K#," ),'-"*6+7"9 (=% 0')(7%- 1,. $%9(7%8 /'02 1'--23, ?(-9B". -%
#66/7'%$ 6/ 6C"/9%, -6 -6+28 6/*'/6$<"9 -%&%1,%--6 0'+%*C"$ *'/6$(.

K#," 6/*'/6$<"9" 0')(7%-2 1,. $%9(7%8 /'02 1'--23, "3 &6=-6 6#$'-6+"$:
#,%1(;7%8 96&'-168:

SELECT squeeze.stop_worker();

!

R#./%!  
squeeze.start_worker  " squeeze.stop_worker\Ñ\%1"-#$+%--2%
?(-9B"", 96$6*2% 16,=%- "#)6,:06+'$: )6,:06+'$%,:. K#,"
-%6/361"&6 +20+'$: 1*(A"% ?(-9B"", (/%1"$%#: +
)*'+",:-6#$" G$6A6 *%C%-"..

3. K#," -%6/361"&6, <$6/2 ?6-6+2% *'/6<"% )*6B%##2 0')(#9',"#:
'+$6&'$"<%#9" +6 +*%&. 0')(#9' #%*+%*', + ?'8, postgresql.conf  -(=-6
16/'+"$: )'*&%$*2:

squeeze.worker_autostart = 'my_database your_database'
squeeze.worker_role = postgres

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
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4. F%*%0')(#$"$: #%*+%*, +2)6,-"+ 96&'-1( + $%*&"-',%:

sudo systemctl restart qdatabase-18

F*" #,%1(;7%& 0')(#9% #%*+%*' /(1($ 0')(7%-2 1+' "," /6,%% *'/6<"3
)*6B%##6+ ($. %. 61"- ),'-"*6+7"9 )*6B%##6+ " 61"- "," -%#96,:96 )*6B%##6+
#='$".) 1,. my_database " #$6,:96 =% 1,. your_database.

F*" +2/6*% 1'--6A6 )61361' ,;/68 *'/6<"8 )*6B%## ,"/6 6$9'=%$#. 6$
0')(#9', ,"/6 6#$'-6+"$#., -% +2)6,-"+ -"9'968 0'1'<", )*" +2)6,-%-""
61-6A6 "0 (#,6+"8:

¥ *'#C"*%-"% pg_squeeze  -% #(7%#$+(%$ + /'0% 1'--23;

¥ )'*'&%$* squeeze.worker_role  (9'02+'%$ *6,:, 96$6*'. -% "&%%$ )*"+",%A"8
#()%*)6,:06+'$%,..

20.5.5. ?%/"'%5"/J

U'/,"B' squeeze.log  #61%*="$ 61-( 0')"#: -' 9'=1(; (#)%C-6 #='$(;
$'/,"B(.

!$6,/B2 tabschema " tabname 6)*%1%,.;$ )*6B%## 6/*'/6$9" $'/,"B2. !$6,/B2
started " finished #66/7';$, 96A1' -'<','#: " 0'96-<",'#: 6/*'/6$9'. ins_initial
Ñ 96,"<%#$+6 96*$%=%8, +#$'+,%--23 + -6+6% 3*'-","7% $'/,"B -'
Ç-'<',:-6& G$')% 0'A*(09"È, $. %. 96,"<%#$+6 96*$%=%8, )*"#($#$+(;7"3 +
$'/,"B% 16 -'<',' 6/*'/6$9". ins, upd " del Ñ 96,"<%#$+6 96*$%=%8,
+#$'+,%--23, 6/-6+,%--23 " (1',%--23 )*",6=%-".&" +6 +*%&. 6/*'/6$9"
$'/,"B2. W$" 0-'<%-". $'9=% 16,=-2 /2$: +9,;<%-2 + #='$(; $'/,"B(, "-'<%
6-" /(1($ )6$%*.-2.

U'/,"B' squeeze.errors  #61%*="$ 6C"/9", 96$6*2% )*6"06C," +6 +*%&.
#='$".. Y'#$68 6C"/968 .+,.%$#. +-%#%-"% "0&%-%-"8 + $'/,"B( (-')*"&%*,
16/'+,%-"% "," (1',%-"% #$6,/B'), 6/*'/6$9' 96$6*68 $6,:96 <$6 +2)6,-.,'#:.

E(-9B". squeeze.get_active_workers  +60+*'7'%$ $'/,"B( 6/*'/6$<"96+ #='$".,
96$6*2% 6/*'/'$2+';$ $'/,"B2 + $%9(7%8 /'0% 1'--23.

!$6,/%B pid #61%*="$ PID\Ñ\ "1%-$"?"9'$6* $%9(7%A6 ()*'+,.;7%A6 )*6B%##'.
J#$',:-2% #$6,/B2 "&%;$ $6 =% 0-'<%-"%, <$6 " "3 '-',6A" + $'/,"B%
squeeze.log . U'/,"B' squeeze.log  )69'02+'%$ $6,:96 "-?6*&'B"; 6
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0'+%*C%--23 6)%*'B".3, ?(-9B". squeeze.get_active_workers  )60+6,.%$
)*6+%*"$: 361 +2)6,-%-". +6 +*%&. 6/*'/6$9".

20.5.6. ('7+/# 5+J"$'5#9"" '#)-"98

K#," 96-9*%$-'. $'/,"B' /6,:C% -% 16,=-' )61+%*A'$:#. )%*"61"<%#96&(
#='$";, (1',"$% #66$+%$#$+(;7(; #$*69( "0 $'/,"B2 squeeze.tables .

U'9=% 36*6C%8 )*'9$"968 .+,.%$#. 6$&%-' *%A"#$*'B"" $'/,"B2 )%*%1 %%
(1',%-"%&, 36$. ?6-6+28 6/*'/6$<"9 )%*"61"<%#9" 6$&%-.%$ *%A"#$*'B";
-%#(7%#$+(;7"3 $'/,"B.
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>"'#6?$ 398 | !$*'-"B'



20.6. pg_stat_kcache

20.6.1. P$'#/%62# 5#$L"5+/"0 pg_stat_kcache

D'#C"*%-"% pg_stat_kcache  )*%1-'0-'<%-6 1,. #/6*' #$'$"#$"9" 6 *%',:-23
B"9,'3 <$%-". " 0')"#", 6#(7%#$+,.%&23 -' (*6+-% ?'8,6+68 #"#$%&2.
D'#C"*%-"% +9,;<%-6 + #$'-1'*$-(; )6#$'+9( !HI> " (#$'-'+,"+'%$#. +&%#$%
# -%8. 4 )*6B%##% (#$'-6+9" 96)"*(;$#. ?'8,2 *'#C"*%-". " )*6"0+61"$#. %A6
*%A"#$*'B". + #)"#9% 0-'<%-"8 )'*'&%$*' shared_preload_libraries  +
96-?"A(*'B"6--6& ?'8,% postgresql.conf .

Q*6&% $6A6, + 96-?"A(*'B"6--28 ?'8, 16/'+,.;$#. )'*'&%$*2 *'#C"*%-"..

F6#,% (#$'-6+9" !HI> Q.Database -(=-6 #601'$: *'#C"*%-". + 96&'-1-68
6/6,6<9% qsql # )6&67:; 96&'-1:

mydb=# CREATE EXTENSION pg_stat_statements;
mydb=# CREATE EXTENSION pg_stat_kcache;

20.6.2. T#$'5%H2# 5#$L"5+/"0 pg_stat_kcache

>,. -'#$*689" *'#C"*%-". pg_stat_kcache  &6=-6 0'1'$: )'*'&%$*2,
(9'0'--2% + $'/,"B%.

U'/,"B' 4. F'*'&%$*2 -'#$*689" *'#C"*%-". pg_stat_kcache

3#5#7+'5 (,"$#/"+

pg_stat_kcache.linux_hz F60+6,.%$ #66/7"$: *'#C"*%-";, 9'96%
0-'<%-"% )'*'&%$*' CONFIG_HZ (#$'-6+,%-6
+ #"#$%&%. K#," (#$'-6+,%-6 0-'<%-"% 1, $6
*'#C"*%-"% /(1%$ )2$'$:#. 6)*%1%,"$:
0-'<%-"% G$68 -'#$*689" #'&6#$6.$%,:-6.
P-'<%-"% "#)6,:0(%$#. *'#C"*%-"%& 1,.
96&)%-#'B"" 6C"/69 +2/6*9".
P-'<%-"% )6 (&6,<'-";\Ñ\1, $")
1'--23\Ñ\integer
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3#5#7+'5 (,"$#/"+

pg_stat_kcache.track H9'02+'%$, 9'9"% 6)%*'B"" 16,=-2
6$#,%="+'$:#.. K#," 0-'<%-"%\Ñ\top, $6 /(1($
6$#,%="+'$:#. $6,:96 6)%*'B"" +%*3-%A6
(*6+-., all )60+6,.%$ 6$#,%="+'$: + $6& <"#,%
" +,6=%--2% 6)%*'B"", none +29,;<'%$ #/6*
#$'$"#$"9" 1,. 6)%*'B"8. 
P-'<%-"% )6 (&6,<'-";\Ñ\top, $")
1'--23\Ñ\enum

pg_stat_kcache.track_planning 49,;<'%$ #/6* #$'$"#$"9" 1,. ),'-"*6+'-".
6)%*'B"8. F*" (#$'-6+9% *'#C"*%-".
pg_stat_kcache G$6$ )'*'&%$* '+$6&'$"<%#9"
+9,;<'%$#. ()*"-"&'%$ 0-'<%-"% on).
P-'<%-"% )6 (&6,<'-";\Ñ\off, $")
1'--23\Ñ\bool

D'#C"*%-"% pg_stat_kcache  #601'%$ 6/O%9$2, 6)"#'--2% + #,%1(;7"3 *'01%,'3.

20.6.2.1. 35+4$'#6-+/"+ pg_stat_kcache

U'/,"B' 5. F*%1#$'+,%-"% pg_stat_kcache

S70 $'%-)9# C", (,"$#/"+

datname name S&. /'02 1'--23

plan_user_time double
precision

F6,:06+'$%,:#96% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
),'-"*6+'-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3 (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_system_time double
precision

!"#$%&-6% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
),'-"*6+'-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3 (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_minflts bigint Q6,"<%#$+6 +6##$'-6+,%--23 #$*'-"B (&.A9"3 6C"/69
6/*'7%-". 9 #$*'-"B'&) )*" ),'-"*6+'-"" 0')*6#6+
(%#,"Ê pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_majflts bigint Q6,"<%#$+6 6C"/69 6/*'7%-". 9 #$*'-"B'& (=%#$9"3
6C"/69 6/*'7%-". 9 #$*'-"B'&) )*" ),'-"*6+'-""
0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning +9,;<%-, +
)*6$"+-6& #,(<'%\Ñ\0)
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S70 $'%-)9# C", (,"$#/"+

plan_nswaps bigint Q6,"<%#$+6 6/*'7%-"8 9 )*6#$*'-#$+( )619'<9" )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_reads bigint Q6,"<%#$+6 /'8$, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_reads_blks bigint Q6,"<%#$+6 8Q /,696+, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_writes bigint Q6,"<%#$+6 /'8$, 0')"#'--23 -' (*6+-% ?'8,6+68 #"#$%&2
)*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_writes_blks bigint Q6,"<%#$+6 8Q /,696+, 0')"#'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_msgsnds bigint Q6,"<%#$+6 6$)*'+,%--23 IPC #66/7%-"8 )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_msgrcvs bigint Q6,"<%#$+6 )*"-.$23 IPC #66/7%-"8 )*" ),'-"*6+'-""
0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning +9,;<%-, +
)*6$"+-6& #,(<'%\Ñ\0)

plan_nsignals bigint Q6,"<%#$+6 )*"-.$23 #"A-',6+ )*" ),'-"*6+'-""
0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning +9,;<%-, +
)*6$"+-6& #,(<'%\Ñ\0)

plan_nvcsws bigint Q6,"<%#$+6 16/*6+6,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_nivcsws bigint Q6,"<%#$+6 )*"-(1"$%,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

exec_user_time double
precision

F6,:06+'$%,:#96% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
+2)6,-%-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 401 | !$*'-"B'



S70 $'%-)9# C", (,"$#/"+

exec_system_time double
precision

!"#$%&-6% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
+2)6,-%-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3

exec_minflts bigint Q6,"<%#$+6 +6##$'-6+,%--23 #$*'-"B (&.A9"3 6C"/69
6/*'7%-". 9 #$*'-"B'&) )*" +2)6,-%-"" 0')*6#6+

exec_majflts bigint Q6,"<%#$+6 6C"/69 6/*'7%-". 9 #$*'-"B'& (=%#$9"3
6C"/69 6/*'7%-". 9 #$*'-"B'&) )*" +2)6,-%-""
0')*6#6+

exec_nswaps bigint Q6,"<%#$+6 6/*'7%-"8 9 )*6#$*'-#$+( )619'<9" )*"
+2)6,-%-"" 0')*6#6+

exec_reads bigint Q6,"<%#$+6 /'8$6+, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_reads_blks bigint Q6,"<%#$+6 8K /,696+, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_writes bigint Q6,"<%#$+6 /'8$6+, 0')"#'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_writes_blks bigint Q6,"<%#$+6 8K /,696+, 0')"#'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_msgsnds bigint Q6,"<%#$+6 IPC #66/7%-"8, 6$)*'+,%--23 )*"
+2)6,-%-"" 0')*6#6+

exec_msgrcvs bigint Q6,"<%#$+6 IPC #66/7%-"8, )6,(<%--23 )*" +2)6,-%-""
0')*6#6+

exec_nsignals bigint Q6,"<%#$+6 )*"-.$23 #"A-',6+ )*" +2)6,-%-"" 0')*6#6+

exec_nvcsws bigint Q6,"<%#$+6 16/*6+6,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
+2)6,-%-"" 0')*6#6+

exec_nivcsws bigint Q6,"<%#$+6 )*"-(1"$%,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
+2)6,-%-"" 0')*6#6+

20.6.2.2. 35+4$'#6-+/"+Êpg_stat_kcache_detail

U'/,"B' 6. F*%1#$'+,%-"%Êpg_stat_kcache_detail

S70 $'%-)9# C", (,"$#/"+

query text U%9#$ 0')*6#'

top bool TRUE, %#," 0')*6# .+,.%$#. +%*3-%(*6+-%+2&

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 402 | !$*'-"B'



S70 $'%-)9# C", (,"$#/"+

datname name S&. I>

rolname name S&. *6,"

plan_user_time double
precision

F6,:06+'$%,:#96% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
),'-"*6+'-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3 (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_system_time double
precision

!"#$%&-6% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
),'-"*6+'-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3 (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_minflts bigint Q6,"<%#$+6 +6##$'-6+,%--23 #$*'-"B (&.A9"3 6C"/69
6/*'7%-". 9 #$*'-"B'&) )*" ),'-"*6+'-"" 0')*6#6+
(%#,"Ê pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_majflts bigint Q6,"<%#$+6 6C"/69 6/*'7%-". 9 #$*'-"B'& (=%#$9"3
6C"/69 6/*'7%-". 9 #$*'-"B'&) )*" ),'-"*6+'-""
0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning +9,;<%-, +
)*6$"+-6& #,(<'%\Ñ\0)

plan_nswaps bigint Q6,"<%#$+6 6/*'7%-"8 9 )*6#$*'-#$+( )619'<9" )*"
+2)6,-%-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_reads bigint Q6,"<%#$+6 /'8$, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_reads_blks bigint Q6,"<%#$+6 8Q /,696+, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_writes bigint Q6,"<%#$+6 /'8$, 0')"#'--23 -' (*6+-% ?'8,6+68 #"#$%&2
)*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_writes_blks bigint Q6,"<%#$+6 8Q /,696+, 0')"#'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 403 | !$*'-"B'



S70 $'%-)9# C", (,"$#/"+

plan_msgsnds bigint Q6,"<%#$+6 6$)*'+,%--23 IPC #66/7%-"8 )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_msgrcvs bigint Q6,"<%#$+6 )*"-.$23 IPC #66/7%-"8 )*" ),'-"*6+'-""
0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning +9,;<%-, +
)*6$"+-6& #,(<'%\Ñ\0)

plan_nsignals bigint Q6,"<%#$+6 )*"-.$23 #"A-',6+ )*" ),'-"*6+'-""
0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning +9,;<%-, +
)*6$"+-6& #,(<'%\Ñ\0)

plan_nvcsws bigint Q6,"<%#$+6 16/*6+6,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_nivcsws bigint Q6,"<%#$+6 )*"-(1"$%,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

exec_user_time double
precision

F6,:06+'$%,:#96% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
+2)6,-%-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3

exec_system_time double
precision

!"#$%&-6% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
+2)6,-%-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3

exec_minflts bigint Q6,"<%#$+6 +6##$'-6+,%--23 #$*'-"B (&.A9"3 6C"/69
6/*'7%-". 9 #$*'-"B'&) )*" +2)6,-%-"" 0')*6#6+

exec_majflts bigint Q6,"<%#$+6 6C"/69 6/*'7%-". 9 #$*'-"B'& (=%#$9"3
6C"/69 6/*'7%-". 9 #$*'-"B'&) )*" +2)6,-%-""
0')*6#6+

exec_nswaps bigint Q6,"<%#$+6 6/*'7%-"8 9 )*6#$*'-#$+( )619'<9" )*"
+2)6,-%-"" 0')*6#6+

exec_reads bigint Q6,"<%#$+6 /'8$6+, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_reads_blks bigint Q6,"<%#$+6 8K /,696+, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_writes bigint Q6,"<%#$+6 /'8$6+, 0')"#'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 404 | !$*'-"B'



S70 $'%-)9# C", (,"$#/"+

exec_writes_blks bigint Q6,"<%#$+6 8K /,696+, 0')"#'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_msgsnds bigint Q6,"<%#$+6 IPC #66/7%-"8, 6$)*'+,%--23 )*"
+2)6,-%-"" 0')*6#6+

exec_msgrcvs bigint Q6,"<%#$+6 IPC #66/7%-"8, )6,(<%--23 )*" +2)6,-%-""
0')*6#6+

exec_nsignals bigint Q6,"<%#$+6 )*"-.$23 #"A-',6+ )*" +2)6,-%-"" 0')*6#6+

exec_nvcsws bigint Q6,"<%#$+6 16/*6+6,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
+2)6,-%-"" 0')*6#6+

exec_nivcsws bigint Q6,"<%#$+6 )*"-(1"$%,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
+2)6,-%-"" 0')*6#6+

20.6.2.3. B:/29"0 pg_stat_kcache_reset

E(-9B". pg_stat_kcache_reset()  6<"7'%$ #$'$"#$"9(, #6/*'--(; *'#C"*%-"%& "
&6=%$ /2$: +20+'-' #()%*)6,:06+'$%,%&.

20.6.2.4. B:/29"0 pg_stat_kcache

E(-9B". +60+*'7'%$ *%0(,:$"*(;7%% &-6=%#$+6, #61%*='7%% #<%$<"9",
96$6*2% 3*'-.$#. + 6/7%8 )'&.$". W$' ?(-9B". "#)6,:0(%$#. )*%1#$'+,%-"%&
pg_stat_kcache " &6=%$ /2$: +20+'-' ,;/2& )6,:06+'$%,%&.Ê

SELECT * FROM pg_stat_kcache();

U'/,"B' 7. D%0(,:$"*(;7%% &-6=%#$+6 +206+' ?(-9B"" pg_stat_kcache

S70 $'%-)9# C", (,"$#/"+

queryid bigint S1%-$"?"9'$6* 0')*6#' "0 pg_stat_statements

top bool TRUE, %#," 0')*6# .+,.%$#. +%*3-%(*6+-%+2&

userid oid S1%-$"?"9'$6* )6,:06+'$%,.

dbid oid S1%-$"?"9'$6* I>

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 405 | !$*'-"B'



S70 $'%-)9# C", (,"$#/"+

plan_user_time double
precision

F6,:06+'$%,:#96% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
),'-"*6+'-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3 (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_system_time double
precision

!"#$%&-6% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
),'-"*6+'-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3 (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_minflts bigint Q6,"<%#$+6 +6##$'-6+,%--23 #$*'-"B (&.A9"3 6C"/69
6/*'7%-". 9 #$*'-"B'&) )*" ),'-"*6+'-"" 0')*6#6+
(%#,"Ê pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_majflts bigint Q6,"<%#$+6 6C"/69 6/*'7%-". 9 #$*'-"B'& (=%#$9"3
6C"/69 6/*'7%-". 9 #$*'-"B'&) )*" ),'-"*6+'-""
0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning +9,;<%-, +
)*6$"+-6& #,(<'%\Ñ\0)

plan_nswaps bigint Q6,"<%#$+6 6/*'7%-"8 9 )*6#$*'-#$+( )619'<9" )*"
),'-"*6+'-"" 0')*6#6+ )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_reads bigint Q6,"<%#$+6 /'8$, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_reads_blks bigint Q6,"<%#$+6 8Q /,696+, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_writes bigint Q6,"<%#$+6 /'8$, 0')"#'--23 -' (*6+-% ?'8,6+68 #"#$%&2
)*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

plan_writes_blks bigint Q6,"<%#$+6 8Q /,696+, 0')"#'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" ),'-"*6+'-"" 0')*6#6+ (%#,"Ê
pg_stat_kcache.track_planning +9,;<%-, + )*6$"+-6&
#,(<'%\Ñ\0)

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 406 | !$*'-"B'



S70 $'%-)9# C", (,"$#/"+

plan_msgsnds bigint Q6,"<%#$+6 6$)*'+,%--23 IPC #66/7%-"8 )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_msgrcvs bigint Q6,"<%#$+6 )*"-.$23 IPC #66/7%-"8 )*" ),'-"*6+'-""
0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning +9,;<%-, +
)*6$"+-6& #,(<'%\Ñ\0)

plan_nsignals bigint Q6,"<%#$+6 )*"-.$23 #"A-',6+ )*" ),'-"*6+'-""
0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning +9,;<%-, +
)*6$"+-6& #,(<'%\Ñ\0)

plan_nvcsws bigint Q6,"<%#$+6 16/*6+6,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

plan_nivcsws bigint Q6,"<%#$+6 )*"-(1"$%,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
),'-"*6+'-"" 0')*6#6+ (%#,"Ê pg_stat_kcache.track_planning
+9,;<%-, + )*6$"+-6& #,(<'%\Ñ\0)

exec_user_time double
precision

F6,:06+'$%,:#96% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
+2)6,-%-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3

exec_system_time double
precision

!"#$%&-6% )*6B%##6*-6% +*%&., 0'$*'<%--6% -'
+2)6,-%-"% 0')*6#6+ + 1'--68 I>, + #%9(-1'3 "
&",,"#%9(-1'3

exec_minflts bigint Q6,"<%#$+6 +6##$'-6+,%--23 #$*'-"B (&.A9"3 6C"/69
6/*'7%-". 9 #$*'-"B'&) )*" +2)6,-%-"" 0')*6#6+

exec_majflts bigint Q6,"<%#$+6 6C"/69 6/*'7%-". 9 #$*'-"B'& (=%#$9"3
6C"/69 6/*'7%-". 9 #$*'-"B'&) )*" +2)6,-%-""
0')*6#6+

exec_nswaps bigint Q6,"<%#$+6 )619'<%9 #$*'-"B )*" +2)6,-%-"" 0')*6#6+

exec_reads bigint Q6,"<%#$+6 /'8$6+, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_reads_blks bigint Q6,"<%#$+6 8K /,696+, )*6<"$'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_writes bigint Q6,"<%#$+6 /'8$6+, 0')"#'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

exec_writes_blks bigint Q6,"<%#$+6 8K /,696+, 0')"#'--23 -' (*6+-% ?'8,6+68
#"#$%&2 )*" +2)6,-%-"" 0')*6#6+

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 407 | !$*'-"B'



S70 $'%-)9# C", (,"$#/"+

exec_msgsnds bigint Q6,"<%#$+6 IPC #66/7%-"8, 6$)*'+,%--23 )*"
+2)6,-%-"" 0')*6#6+

exec_msgrcvs bigint Q6,"<%#$+6 IPC #66/7%-"8, )6,(<%--23 )*" +2)6,-%-""
0')*6#6+

exec_nsignals bigint Q6,"<%#$+6 )*"-.$23 #"A-',6+ )*" +2)6,-%-"" 0')*6#6+

exec_nvcsws bigint Q6,"<%#$+6 16/*6+6,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
+2)6,-%-"" 0')*6#6+

exec_nivcsws bigint Q6,"<%#$+6 )*"-(1"$%,:-23 )%*%9,;<%-"8 96-$%9#$' )*"
+2)6,-%-"" 0')*6#6+

!"#$%&' ()*'+,%-". /'0'&" 1'--23 Q.DataBase
D'/6$' # *'#C"*%-".&" " &61(,.&" Q.DataBase

>"'#6?$ 408 | !$*'-"B'


