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3&.0+3$ %)?+''">" "=$2&'+, '& /.+:"6+(3, #"'#$.+."0)(8

Ñ L+#"1)7 M"1"0, 6+.&#(". /" /."6$#($ Tengri Data

<:#$/0=#
N3/"18A$, A')#"%97 ,A9#  SQL + 3()'6).('9& /"6#1<2&'+,  ODBC/JDBC, )')1+(+#+ %">$( /"1$2)(8
"(0&(9 A) 32+()''9& 3&#$'69-Ñ-'&A)0+3+%" "( (">", A)'+%)<( 1+ 6)''9& 1Ê>* +1+ 1Ê!* , + &3(8 1+
#"'#$.+.$<;+& A)/."39 +1+ '&(. I.+ J("% "(#.9(9& 4".%)(9 6)''9:  "=&3/&2+0)<(
%)#3+%)18'$< >+=#"3(8 + %)3?()=+.$&%"3(8.

O')1+(+#+ %">$( 3"3.&6"("2+(83, ') .&?&'++ =+A'&3-A)6)2, '& "(01&#),38
') (&:'+2&3#+& '<)'39 /1)(4".%9.

Ñ P+:)+1 B<.+', 6+.&#(". 6&/).()%&'() Tengri Data

;&6?%1050
D3/&: J(">" /"6:"6) ') %+."0"% .9'#& /"6(0&.@6)<( #"%%&.2&3#+& 6"3(+@&'+, Snowflake  +
Databricks , .&?&'+, #"(".9: '&6"3($/'9 #"%/)'+,% 0 QR. Tengri  /.&6"3()01,&( )')1">+2'9&, )

2



/"."7 + /.&0"3:"6,;+&  0"A%"@'"3(+, +3/"18A$, &;& ="1&& 3"0.&%&''97 (&:'"1">+2&3#+7 3(&#.

P9 3"A6)&% /1)(4".%$, "(#.90)<;$< /$(8 # 6&73(0+(&18'"
'&">.)'+2&''"7 )')1+(+#&, 3'+%), =).8&.9 ') /$(+ # /"1'"*&''"%$
.)3#.9(+< /"(&'*+)1) 6)''9:.

Ñ L+#"1)7 M"1"0, 6+.&#(". /" /."6$#($ Tengri Data

3



@"A70&.0?"5
H J("% .)A6&1& "/+3)'9 "3'"0'9& #"%/"'&'(9 ).:+(&#($.9 Tengri .

¥ B:&#%#47C 7/9#%16#=537C

G= +6&"1">++ +3/"18A"0)'+, Tengri

¥ ;56:&%&37& Compute & Storage

G /.+'*+/& .)A6&1&'+, 3+3(&% 092+31&'+, + :.)'&'+, 0 Tengri

¥ D"53&37&

G 3+3(&%& :.)'&'+, 6)''9: 0 Tengri

¥ E(F7/%&37&

G ("%, #)# $3(."&'" 092+31&'+& 0 Tengri

¥ G75%&.0 7 9"#0#.#%( PostgreSQL

G /"66&.@#& 6+)1&#() SQL PostgreSQL 0 Tengri

¥ ;56=705C /7/0&'5 "564"537F&37C 9"5=

G /.)0): 6"3($/) + ."1,: /"18A"0)(&1&7 0 Tengri

B:&#%#47C 7/9#%16#=537C

+$H5C /A&'5 7/9#%16#=537C Tengri
H Tengri  6)''9&:

1. /"3($/)<( +A %'"@&3(0) .)A'""=.)A'9: +3("2'+#"0 (API, CRM, ERP, JSON, =+11+'>+, 6.$>+&
+3("2'+#+);

2. .&>$1,.'" /"6>.$@)<(3, 0 &6+'$< /1)(4".%$;

3. )')1+A+.$<(3, + )>.&>+.$<(3,;

4. /"."@6)<( "(2&(9 + >.)4+#+;

5. 31$@)( 61, "=$2&'+, %"6&1&7 ML/AI.

4



E Tengri  "&5%76#=53(
S I"66&.@#) OLAP SQL-A)/."3"0

S I."3(), +'(&>.)*+, 3 ETL/BI/ML-3+3(&%)%+

S L&">.)'+2&''"& %)3?()=+."0)'+&

S M).)'(++ *&1"3('"3(+ + 3":.)''"3(+ 6)''9:

S C+3(&%) .)A>.)'+2&'+, /.)0 6"3($/)

;56:&%&37& Compute & Storage
Tengri -Ñ-)')1+(+2&3#), /1)(4".%) '"0">" /"#"1&'+,, "3'"0)''), ') /).)6+>%& .)A6&1&'+,
3+3(&% :.)'&'+, + 092+31&'+, ( Compute & Storage ).

¥ !)''9& :.)',(3, 0 $'+0&.3)18'"% %)3?()=+.$&%"% #1)3(&.& S3.

¥ H92+31+(&18'9& %";'"3(+ /"6=+.)<(3, 6+')%+2&3#+ /.+ /"%";+ +A"1+."0)''9:
092+31+(&1&7, A)/$3#)&%9: ') /1)(4".%& #"'(&7'&.+A)*++.

5



B)#"7 /"6:"6 /"A0"1,&(:

¥ M+=#" + '&A)0+3+%" %)3?()=+."0)(8 :.)'&'+& + 092+31+(&18'9& .&3$.39 =&A #.)('">"
$0&1+2&'+, .)3:"6"0 ') +'4.)3(.$#($.$;

¥ O6)/(+0'" 03(.)+0)(83, 0 3"0.&%&''9& >+=.+6'9& +'3()11,*++ /.&6/.+,(+7.

G/+3)'+& 3+3(&% 092+31&'+, + :.)'&'+, /.&63()01&'" 0 .)A6&1): H92+31&'+&  + T.)'&'+&
3""(0&(3(0&''".

D"53&37&

Apache Iceberg = S3
!)''9& ()=1+* 0 Tengri  :.)',(3, 0 #1)3(&.& S3 0 "(#.9("% 4".%)(& Apache Iceberg .

¥ Iceberg  /"66&.@+0)&( "/&.)*++ INSERT, UPDATE + DELETE, ) ()#@& +A%&'&'+& 3:&%9 ()=1+*.

¥ Iceberg  /"66&.@+0)&( ACID-Ñ-')=". (.&="0)'+7 # (.)'A)#*+"''"7 3+3(&%&, "=&3/&2+0)<;+7
')+="1&& ')6U@'$< + /.&63#)A$&%$< &U .)="($.

¥ Iceberg -3(.$#($.) 4".%+.$&(3, ') "3'"0& 4".%)() Parquet  3 /"#"1"'"2'"7 #"%/.&33+&7
6)''9:.

¥ Iceberg -Ñ-J(" (93,2+ $3/&?'9: 0'&6.&'+7 #.$/'&7?+%+ %+."09%+ #"%/)'+,%+ 61, .)="(9 3
3"(',%+ )*  + 6&3,(#)%+ !*  6)''9:.

I#%#3#F3(J K#"'50 A"53&37C
E1)>"6)., +3/"18A"0)'+< 4".%)() Parquet  0 Tengri  /"66&.@+0)<(3,:

I#%#3#F3(J K#"'50 A"53&37C :533(A

OLAP-A)/."39 .)="()<( =93(.&& A) 32&( 2(&'+, ("18#" '$@'9: #"1"'"# ()=1+*.

!#.#%#3#F35C .#'9"&//7C :533(A

OLAP-A)/."39 .)="()<( =93(.&& 0 5 + ="1&& .)A =1)>"6)., 3@)(+< 6)''9: ()=1+*.

E(F7/%&37&
H Tengri  092+31&'+& /."+A0"6+(3, 0 0+.($)18'9: 092+31+(&18'9: /$1):.

6

https://aws.amazon.com/ru/s3/
https://iceberg.apache.org
https://parquet.apache.org/


E(F7/%70&%7
SQL-092+31+(&18-Ñ-J(" 1&>#"0&3'97 #"'(&7'&., A)/$3#)&%97 ') )//).)('"% #1)3(&.& A)
~100Ê%+11+3&#$'6.

SQL-092+31+(&18:

¥ /"1$2)&( J#3#1<A+0'9& ,6.) (vCPU) + RAM-=<6@&(

¥ /"6>.$@)&( 6)''9& + 09/"1',&( SQL-A)/."39

¥ "(#1<2)&(3, 3+3(&%"7 /"31& '&#"(".">" /&.+"6) "@+6)'+, (&31+ /."3()+0)&( =&A ')>.$A#+)

V) 32&( ()#"7 ).:+(&#($.9 092+31+(&1&7:

¥ K)@697 )')1+(+# .)="()&( 3" 30"+% SQL-092+31+(&1&%.

¥ O')1+(+#+ '& %&?)<( 6.$> 6.$>$.

K)@697 )')1+(+# 0 #)@6"7 3&33++ %"@&( 09=.)(8 .)A%&. 092+31+(&1, 61, SQL-A)/."3): 
XS / S / M / L / XL. K)@697 31&6$<;+7 .)A%&. 092+31+(&1, 0 60) .)A) ="18?& /.&696$;&>".

H.&%, 09/"1'&'+, (&3() TPC-H ') 092+31+(&1,: .)A'">" .)A%&.):

7



! *#$, +,-#./0#12''34 $.5 13-#.'('+5 67#8# 7(,72

SELECT profit . nation  AS nation ,
profit . o_year AS o_year,
SUM( profit . amount)  AS sum_profit

FROM ( SELECT s100_nation. n_name AS nation ,

EXTRACT( YEAR FROM s100_orders. o_orderdate)  AS o_year,

s100_lineitem . l_extendedprice  *  ( 1 -  s100_lineitem . l_discount )  -
s100_partsupp. ps_supplycost  *  s100_lineitem . l_quantity  AS amount

FROM s100_part,  s100_supplier ,  s100_lineitem ,
s100_partsupp,  s100_orders,  s100_nation

WHERE s100_supplier . s_suppkey = s100_lineitem . l_suppkey
AND s100_partsupp. ps_suppkey = s100_lineitem . l_suppkey
AND s100_partsupp. ps_partkey = s100_lineitem . l_partkey
AND s100_part. p_partkey = s100_lineitem . l_partkey
AND s100_orders. o_orderkey = s100_lineitem . l_orderkey
AND s100_supplier . s_nationkey  = s100_nation. n_nationkey
AND s100_part. p_name LIKE '%'  ||  'black'  ||  '%' )
AS profit

GROUP BY profit . nation ,  profit . o_year ORDER BY nation ,  o_year
DESC NULLS FIRST LIMIT 1000;

H Tengri  ()#@& /"66&.@+0)<(3, 092+31+(&1+ Python.
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</.#"&37& =(F7/%&37J
!1, $3#".&'+, 092+31&'+7 0 Tengri  /"66&.@)'9:

Morsel-driven parallelism

OLAP SQL-A)/."39 .)="()<( =93(.&& A) 32&( +3/"18A"0)'+, Morsel -)1>".+(%"0, /"A0"1,<;+:
A)>.$@)(8 03& vCPU, 096&1&''9& 3+3(&%"7.

SIMD -73/0"?.L77

OLAP SQL-A)/."39 .)="()<( =93(.&& A) 32&( +3/"18A"0)'+, SIMD-+'3(.$#*+7 3"0.&%&''9: CPU.

¥ B&3(9 /."+A0"6+(&18'"3(+ Tengri  /.+0&6&'9 0 .)A6&1& Q&A$18()(9 (&3("0 .

¥ I"6."='"3(+ " .)="(& 3 092+31+(&1,%+ %"@'" $A')(8 0 .)A6&1& H92+31+(&18'9& /$19 .

G75%&.0 7 9"#0#.#%( PostgreSQL

PostgreSQL
H Tengri  .&)1+A"0)') /"66&.@#) SQL (6+)1&#( PostgreSQL).

H 2)3('"3(+ /"66&.@)'9:

¥ G3'"0'9& J1&%&'(9 3+'()#3+3) SQL 6+)1&#() PostgreSQL:
SELECT, INSERT, UPDATE, DELETE, JOIN, WITH, UNION

¥ G#"''9& 4$'#*++

¥ Q)="() 3 JSON /"3.&63(0"% SQL

¥ I.+'*+/9 ACID

¥ B.)'A)#*++

¥ B.)'A)#*+"''), *&1"3('"3(8 6)''9:

¥ NA"1,*+, 6)''9: ') $."0'& Repeatable read  ("#17#%59:((,5 ;7('+( )

¥ JDBC-6.)70&. PostgreSQL

M54"?6.5 :533(A
M).)'(+.$&(3, .)="("3/"3"='"3(8 +'3(.$%&'("0 A)>.$A#+ 6)''9: ( Airflow , dbt ) + +'3(.$%&'("0
)')1+(+#+ (BI, ML) A) 32&( 0"A%"@'"3(+ /"6#1<2)(83, 2&.&A JDBC-6.)70&. PostgreSQL.

H3& BI- + ETL-+'3(.$%&'(9 .)="()<( ()#, #)# &31+ =9 J(" =91 PostgreSQL.

O')1+(+#)% '& '$@'" /&.&$2+0)(83, ') '"09& +'3(.$%&'(9.

9

https://dl.acm.org/doi/10.1145/2588555.2610507
https://arstechnica.com/features/2000/03/simd/
https://airflow.apache.org/
https://www.getdbt.com/


;56=705C /7/0&'5 "564"537F&37C 9"5=
H Tengri  .&)1+A"0)') .)A0+(), 3+3(&%) .)A>.)'+2&'+, /.)0 6"3($/).

!#::&"N7=5&'(& 9"73L79(
H Tengri  /"66&.@)'9 /.+'*+/9 DAC + RBAC.

DAC

B6$7"50&%13#& ?9"5=%&37& :#/0?9#' : $ #)@6">" "=F&#() &3(8 01)6&1&*, #"(".97 %"@&(
/.&6"3()0+(8 /.)0) 6"3($/) (/.+0+1&>++) ') 6)''97 "=F&#( 6.$>+% /"18A"0)(&1,%.

RBAC

<9"5=%&37& :#/0?9#' 35 #/3#=& "#%&J : /.)0) 6"3($/) (/.+0+1&>++) /.+/+3)'9 ."1,%,
#"(".9&, 0 30"< "2&.&68, /.+/+3)'9 /"18A"0)(&1,%.

I%OF&=(& .#3L&90( /7/0&'(
"564"537F&37C 9"5=

10



Users

Roles

Privileges

Objects

¥ ADMIN
¥ ALTER
¥ USAGE
¥ DELETE
...

¥ CATALOG
¥ SCHEMA
¥ TABLE
¥ WORKER POOL
...

C<(=2 >#'?(-7#1 ,+,7(=3 %208%2'+;('+5 -%21

!#%16#=50&%1
N6&'(+4+#)("., 30,A)''97 3 2&1"0&#"% +1+ 31$@="7. I"18A"0)(&18 ,01,&(3, "=F&#("%, #"("."%$
%">$( =9(8 /.&6"3()01&'9 /.+0+1&>++.

WI"6."='&&: G/&.)*++ 3 /"18A"0)(&1,%+

;#%1
C$;'"3(8, #"("."7 %">$( =9(8 /.&6"3()01&'9 /.+0+1&>++. Q"1+ %">$( ')A')2)(83, /"18A"0)(&1,%
+1+ 6.$>+% ."1,%. L)A')2&'+& ."1+ 6.$>"7 ."1+ 3"A6)&( 7&"5"A7O "#%&J .

WI"6."='&&: G/&.)*++ 3 ."1,%+

!"7=7%&47C
G/.&6&1&''97 $."0&'8 6"3($/) # "=F&#($. L)A')2)<(3, /"18A"0)(&1,% +1+ ."1,%. I.+0+1&>++,
')A')2&''9& ."1,% +1+ /"18A"0)(&1,%, /"A0"1,<( /"1$2+(8 6"3($/ # "=F&#()%, /"61&@);+%
A);+(&. P">$( =9(8 "("A0)'9 $ ."1&7 +1+ /"18A"0)(&1&7.

11



!1, $/.)01&'+, 6&()1+A)*+&7 /.&6"3()01,&%">" 6"3($/) %"@&( "6'"0.&%&''" +3/"18A"0)(83,
'&3#"18#" .)A1+2'9: /.+0+1&>+7.

!"7'&"( 9"7=7%&47J : ADMIN, ALTER, USAGE, DELETE, É

WI"6."='&&: G/&.)*++ 3 /.+0+1&>+,%+

M5H7H5&'(J #$,&.0
C$;'"3(8, # #"("."7 %"@&( =9(8 /.&6"3()01&' 6"3($/ (/.+0+1&>++). 531+ 6"3($/ # 6)''"%$
A);+;)&%"%$ "=F&#($ '& .)A.&?&' 0 ,0'"% 0+6&, "' ,01,&(3, A)/.&;&''9%.

!"7'&"( #$,&.0#= : #)()1">, 3:&%), ()=1+*), 092+31+(&18'97 /$1, É

12



;&6?%1050( 0&/0#=
!1, "*&'#+ /."+A0"6+(&18'"3(+ +3/"18A"0)'9 31&6$<;+& (&3(9:

¥ TPC-H (Transaction Processing Performance Council)Ñ)High Performance )-Ñ-J(" =&'2%).# 61, "*&'#+
/."+A0"6+(&18'"3(+ 3+3(&% /"66&.@#+ /.+',(+, .&?&'+7 + :.)'+1+; 6)''9:. G' 0#1<2)&(
0 3&=, ')=". =+A'&3-".+&'(+."0)''9: )')1+(+2&3#+: A)/."3"0 + /).)11&18'9& %"6+4+#)*++
6)''9:, %"6&1+.$<;+& .&)18'9& 3*&').++ +3/"18A"0)'+, ()#+: 3+3(&%.

¥ TPC-DS (Transaction Processing Performance Council)Ñ)Decision Support )-Ñ-J(" =&'2%).# 61, "*&'#+
/."+A0"6+(&18'"3(+ 3+3(&% /"66&.@#+ /.+',(+, .&?&'+7 + )')1+(+2&3#+: =)A 6)''9:. G'
%"6&1+.$&( .&)18'9& 3*&').++ .)="(9 3 ="18?+%+ "=F&%)%+ 6)''9:, (+/+2'9& 61, 6)()-
*&'(."0 ."A'+2'9: ".>)'+A)*+7 + 6.$>+: #.$/'9: #"%/)'+7.

Q&A$18()(9:

¥ TPC-H, 3.)0'&'+& 3 Greenplum

¥ TPC-DS

TPC-H, /"5=3&37& / Greenplum
TPC-H (Transaction Processing Performance Council)Ñ)High Performance )-Ñ-J(" =&'2%).# 61, "*&'#+
/."+A0"6+(&18'"3(+ 3+3(&% /"66&.@#+ /.+',(+, .&?&'+7 + :.)'+1+; 6)''9:. G' 0#1<2)&( 0
3&=, ')=". =+A'&3-".+&'(+."0)''9: )')1+(+2&3#+: A)/."3"0 + /).)11&18'9& %"6+4+#)*++
6)''9:, %"6&1+.$<;+& .&)18'9& 3*&').++ +3/"18A"0)'+, ()#+: 3+3(&%.

!5"5'&0"( 0&/05
*&3F'5". TPC-H

Scaling factor 100

M59"#/ 31$2)7'97 Q1--Q10

!5"5'&0"( 31$2)7'9&

I#%7F&/0=# 9#0#.#= 1, 5, 10, 20

E"&'C 1 2)3

!"7'&"( 0&/0#=(A 659"#/#=
! "#,=#7%(7/ -%+=(%3 7(,7#13< SQL-02-%#,#1

--Q1. Pricing Summary Report Query
--inputs = [{"depth": random.choice(range(90))}]
select
Ê     l_returnflag ,

13

https://www.tpc.org/tpch/
https://www.tpc.org/tpch/
https://www.tpc.org/tpch/
https://www.tpc.org/tpcds/
https://www.tpc.org/tpcds/
https://www.tpc.org/tpcds/
https://www.tpc.org/tpch/
https://www.tpc.org/tpch/
https://www.tpc.org/tpch/


Ê     l_linestatus ,
Ê     sum( l_quantity )  as sum_qty,
Ê     sum( l_extendedprice )  as sum_base_price,
Ê     sum( l_extendedprice  *  ( 1- l_discount ))  as sum_disc_price,
Ê     sum( l_extendedprice  *  ( 1- l_discount )  *  ( 1+l_tax ))  as sum_charge,
Ê     avg( l_quantity )  as avg_qty,
Ê     avg( l_extendedprice )  as avg_price ,
Ê     avg( l_discount )  as avg_disc,
Ê     count( * )  as count_order
from
Ê     s1_lineitem
where
Ê     l_shipdate  <= ( DATE '1998-12-01' )  -  : depth *  interval  '1'  day
group by
Ê     l_returnflag ,
Ê     l_linestatus
order  by
Ê     l_returnflag ,
Ê     l_linestatus ;

--Q2. Minimum Cost Supplier Query
--inputs.size = random.choice(range(50))
--inputs.type = random.choice(['TIN','NICKEL', 'BRASS', 'STEEL', 'COPPER'])
--inputs.region = random.choice(['AFRICA','AMERICA','ASIA','EUROPE','MIDDLE EAST'])
select  s_acctbal , s_name, n_name, p_partkey, p_mfgr, s_address, s_phone, s_comment
from s1_part ,  s1_supplier , s1_partsupp, s1_nation , s1_region
where p_partkey = ps_partkey
and s_suppkey = ps_suppkey
and p_size = : size
and p_type like  '%'  ||  : type
and s_nationkey  = n_nationkey
and n_regionkey = r_regionkey
and r_name = : region
and ps_supplycost  = (
Ê   Select  min( ps_supplycost )
Ê   from s1_partsupp,  s1_supplier ,  s1_nation ,  s1_region
Ê   Where p_partkey = ps_partkey
Ê   and s_suppkey = ps_suppkey
Ê   and s_nationkey  = n_nationkey
Ê   and n_regionkey = r_regionkey
Ê   and r_name = : region
)
order  by s_acctbal  desc, n_name, s_name, p_partkey;

)&/07"?&'(& /7/0&'(
¥ Tengri

W100 vCPU

W200GB RAM
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¥ Greenplum  [1]

W1 #"".6+')(". + 3 '"69 /" 30 vCPU, 64GB RAM

;&6?%1050(
I#%7F&/0=# 9#0#.#= Tengri , 659"#/#= = F5/ Greenplum, 659"#/#= = F5/

1 302 304

5 1466 1082

10 2890 1444

20 4111 1800

I.+ +3/"18A"0)'++ 3+3(&%9 "6'+% )')1+(+#"% /."+A0"6+(&18'"3(8 Tengri  + Greenplum
3.)0'+%),:

I.+ +3/"18A"0)'++ 3+3(&%9 10 )')1+(+#)%+ Tengri  "/&.&@)&( Greenplum  A) 32&( J44&#(+0'"7
$(+1+A)*++ .&3$.3"0 =&A #"'#$.&'*++:
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Tengri  1+'&7'" %)3?()=+.$&(3, /.+ $0&1+2&'++ #"1+2&3(0) )')1+(+#"0, J44&#(+0'" $(+1+A+.$,
092+31+(&18'9& .&3$.39:

TPC-DS
TPC-DS (Transaction Processing Performance Council)Ñ)Decision Support )-Ñ-J(" =&'2%).# 61, "*&'#+
/."+A0"6+(&18'"3(+ 3+3(&% /"66&.@#+ /.+',(+, .&?&'+7 + )')1+(+2&3#+: =)A 6)''9:. G'
%"6&1+.$&( .&)18'9& 3*&').++ .)="(9 3 ="18?+%+ "=F&%)%+ 6)''9:, (+/+2'9& 61, 6)()-
*&'(."0 ."A'+2'9: ".>)'+A)*+7 + 6.$>+: #.$/'9: #"%/)'+7.
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!5"5'&0"( 0&/05
*&3F'5". TPC-DS

)79 0&/05 3()(+2&3#+7 (&3( (=&A ETL )

Scaling factor 100, 1000

M59"#/ 31$2)7'97 Q1--Q100

!5"5'&0"( 31$2)7'9&

I#%7F&/0=# 9#0#.#= 1, 10, 20

E"&'C 1 2)3

!"7'&"( 0&/0#=(A 659"#/#=
! "#,=#7%(7/ -%+=(%3 7(,7#13< SQL-02-%#,#1

-- start Q1
WITH customer_total_return
Ê    AS ( SELECT sr_customer_sk     AS ctr_customer_sk ,
Ê               sr_store_sk         AS ctr_store_sk ,
Ê               Sum( sr_return_amt )  AS ctr_total_return
Ê        FROM   s1_store_returns ,
Ê               s1_date_dim
Ê        WHERE  sr_returned_date_sk  = d_date_sk
Ê               AND d_year = 2001
Ê        GROUP  BY sr_customer_sk,
Ê                  sr_store_sk )
SELECT c_customer_id
FROM   customer_total_return  ctr1 ,
Ê      s1_store ,
Ê      s1_customer
WHERE  ctr1 . ctr_total_return  > ( SELECT Avg( ctr_total_return )  *  1. 2
Ê                               FROM   customer_total_return  ctr2
Ê                               WHERE  ctr1 . ctr_store_sk  = ctr2 . ctr_store_sk )
Ê      AND s_store_sk  = ctr1 . ctr_store_sk
Ê      AND s_state  = 'TN'
Ê      AND ctr1 . ctr_customer_sk  = c_customer_sk
ORDER  BY c_customer_id
LIMIT 100;

-- start Q2
WITH wscs
Ê    AS ( SELECT sold_date_sk,
Ê               sales_price
Ê        FROM   ( SELECT ws_sold_date_sk    sold_date_sk,
Ê                       ws_ext_sales_price  sales_price
Ê                FROM   s1_web_sales)
Ê        UNION ALL
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Ê        ( SELECT cs_sold_date_sk    sold_date_sk,
Ê                cs_ext_sales_price  sales_price
Ê         FROM   s1_catalog_sales )),
Ê    wswscs
Ê    AS ( SELECT d_week_seq,
Ê               Sum( CASE
Ê                     WHEN (  d_day_name = 'Sunday'  )  THEN sales_price
Ê                     ELSE NULL
Ê                   END)  sun_sales,
Ê               Sum( CASE
Ê                     WHEN (  d_day_name = 'Monday' )  THEN sales_price
Ê                     ELSE NULL
Ê                   END)  mon_sales,
Ê               Sum( CASE
Ê                     WHEN (  d_day_name = 'Tuesday'  )  THEN sales_price
Ê                     ELSE NULL
Ê                   END)  tue_sales ,
Ê               Sum( CASE
Ê                     WHEN (  d_day_name = 'Wednesday' )  THEN sales_price
Ê                     ELSE NULL
Ê                   END)  wed_sales,
Ê               Sum( CASE
Ê                     WHEN (  d_day_name = 'Thursday'  )  THEN sales_price
Ê                     ELSE NULL
Ê                   END)  thu_sales ,
Ê               Sum( CASE
Ê                     WHEN (  d_day_name = 'Friday'  )  THEN sales_price
Ê                     ELSE NULL
Ê                   END)  fri_sales ,
Ê               Sum( CASE
Ê                     WHEN (  d_day_name = 'Saturday'  )  THEN sales_price
Ê                     ELSE NULL
Ê                   END)  sat_sales
Ê        FROM   wscs,
Ê               s1_date_dim
Ê        WHERE  d_date_sk = sold_date_sk
Ê        GROUP  BY d_week_seq)
SELECT d_week_seq1,
Ê      Round( sun_sales1 /  sun_sales2,  2),
Ê      Round( mon_sales1 /  mon_sales2,  2),
Ê      Round( tue_sales1  /  tue_sales2 ,  2),
Ê      Round( wed_sales1 /  wed_sales2,  2),
Ê      Round( thu_sales1  /  thu_sales2 ,  2),
Ê      Round( fri_sales1  /  fri_sales2 ,  2),
Ê      Round( sat_sales1  /  sat_sales2 ,  2)
FROM   ( SELECT wswscs. d_week_seq d_week_seq1,
Ê              sun_sales         sun_sales1,
Ê              mon_sales         mon_sales1,
Ê              tue_sales          tue_sales1 ,
Ê              wed_sales         wed_sales1,
Ê              thu_sales          thu_sales1 ,
Ê              fri_sales          fri_sales1 ,
Ê              sat_sales          sat_sales1
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Ê       FROM   wswscs,
Ê              s1_date_dim
Ê       WHERE  s1_date_dim. d_week_seq = wswscs. d_week_seq
Ê              AND d_year = 1998)  y,
Ê      ( SELECT wswscs. d_week_seq d_week_seq2,
Ê              sun_sales         sun_sales2,
Ê              mon_sales         mon_sales2,
Ê              tue_sales          tue_sales2 ,
Ê              wed_sales         wed_sales2,
Ê              thu_sales          thu_sales2 ,
Ê              fri_sales          fri_sales2 ,
Ê              sat_sales          sat_sales2
Ê       FROM   wswscs,
Ê              s1_date_dim
Ê       WHERE  s1_date_dim. d_week_seq = wswscs. d_week_seq
Ê              AND d_year = 1998 + 1)  z
WHERE  d_week_seq1 = d_week_seq2 -  53
ORDER  BY d_week_seq1;

)&/07"?&'5C /7/0&'5
¥ Tengri

W200 vCPU

W400GB RAM

;&6?%1050(
I#%7F&/0=# 9#0#.#= sf=100, 659"#/#= = F5/ sf=1000, 659"#/#= = F5/

1 426 86

10 5199 773

20 8284 1064

I.+ /&.&:"6& "( A')2&'+, Scaling factor  0 100 # A')2&'+< 0 1000 .)="("3/"3"='"3(8 Tengri
3":.)',&(3,, /."+A0"6+(&18'"3(8 3'+@)&(3, 03&>" 0 5-6 .)A, :"(, "=F&% 6)''9: .)3(&( 0 10 .)A.
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[1] B&3( /."0&6&' ') Cloudberry 1.6.0 (based on postgres 14), $31"0'" )')1">+2'"7 Greenplum 7. !)''9& " /."+A0"6+(&18'"3(+,
3"6&.@);+&3, ') J("% 3)7(&, =91+ /"1$2&'9 0 3(.">" #"'(."1+.$&%"7 3.&6& Postgres Professional /.+ %"6&1+."0)'++
/.&6/"1)>)&%9: )')1+(+2&3#+: ')>.$A"# + '"3,( 3/.)0"2'97 :).)#(&.. Q&A$18()(9, /"1$2&''9& 0 6.$>+: $31"0+,:, %">$(
"(1+2)(83,.
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;?.#=#:/0=# 9#%16#=50&%C
! @3;+,.+7(./'3( -A.3

¥ C"A6)'+& 092+31+(&18'">" /$1)

¥ C=."3 092+31+(&18'">" /$1)

¥ NA%&'&'+& )(.+=$("0 092+31+(&18'">" /$1)

¥ D3()'"0#) )(.+=$("0 092+31+(&18'">" /$1) /" $%"12)'+<

¥ H90"6 3/+3#) 03&: 092+31+(&18'9: /$1"0

¥ H90"6 (&#$;&>" 092+31+(&18'">" /$1)

¥ D3()'"0#) (&#$;&>" 092+31+(&18'">" /$1)

! B-%21.('+( -#./0#127(.5=+ + -%212=+

¥ G/&.)*++ 3 /"18A"0)(&1,%+

WC"A6)'+& '"0">" /"18A"0)(&1,

WNA%&'&'+& )(.+=$("0 /"18A"0)(&1,

WC=."3 /"18A"0)(&1,

WH90"6 +'4".%)*++ " /"18A"0)(&1&

WH90"6 3/+3#) 03&: /"18A"0)(&1&7

¥ G/&.)*++ 3 ."1,%+

WC"A6)'+& '"0"7 ."1+

WNA%&'&'+& )(.+=$("0 ."1+

WC=."3 ."1+

WH90"6 3/+3#) 03&: ."1&7

WD3()'"0#) )#(+0'"7 ."1+

WI.&6"3()01&'+& ."1,% )(.+=$("0

¥ G/&.)*++ 3 /.+0+1&>+,%+

WI.&6"3()01&'+& /.+0+1&>+7

WG(A90 /.+0+1&>+7

! C-+,2'+( $2''3< (DDL)

¥ G/&.)*++ 3 ()=1+*)%+

WC"A6)'+& '"0"7 ()=1+*9

WD6)1&'+& ()=1+*9

WH90"6 3/+3#) 03&: ()=1+*

¥ G/&.)*++ 3" 3:&%)%+

WC"A6)'+& '"0"7 3:&%9

WNA%&'&'+& )(.+=$("0 3:&%9

WD6)1&'+& 3:&%9
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¥ G/&.)*++ 3 /.&63()01&'+,%+

WC"A6)'+& '"0">" /.&63()01&'+,

WD6)1&'+& /.&63()01&'+,

! D+'72>,+, 02-%#,#1 > $2''3=

¥ SELECT

¥ WITH

¥ FROM

¥ JOIN

¥ UNION

¥ INTERSECT

¥ EXCEPT

¥ WHERE

¥ CASE

¥ GROUP BY

¥ HAVING

¥ QUALIFY

¥ ORDER BY

¥ LIMIT

¥ OFFSET

¥ BETWEEN

¥ LIKE

¥ ILIKE

¥ SIMILAR TO

¥ AS

¥ DELETE

¥ UPDATE

¥ R$'#*++

WO>.&>)('9& 4$'#*++

WX+31"09& 4$'#*++

WB&#3("09& 4$'#*++

WR$'#*++ 61, .&>$1,.'9: 09.)@&'+7

WR$'#*++ 61, 6)(9 + 0.&%&'+

WR$'#*++ 61, JSON

WR$'#*++ 61, 60"+2'9: 6)''9:

WR$'#*++ 61, >&"6)''9:

WG#"''9& 4$'#*++
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WD(+1+(9

WR$'#*++ %"6$1, Python tngri

¥ C"=3(0&''97 3+'()#3+3 Tengri

WK1<2&0"& 31"0" cell_output

WK."33-,A9#"09& /&.&%&''9&

! E+-3 $2''3<

¥ X+31"09& (+/9

¥ B&#3("097 (+/

¥ B+/9 61, 6)(9 + 0.&%&'+

¥ B+/ JSON

¥ B+/9 61, %)33+0"0

¥ !0"+2'97 (+/

¥ Y">+2&3#+7 (+/

¥ B+/ 61, >&"6)''9:

E(F7/%70&%13(& 9?%(
H Tengri  092+31&'+& /."+A0"6+(3, 0 0+.($)18'9: 092+31+(&18'9: /$1):.

H92+31+(&18-Ñ-J(" 1&>#"0&3'97 #"'(&7'&., 0:"6,;+7 0 092+31+(&18'97 /$1, 3"6&.@);+7
/.">.)%%'97 #"6 + "=1)6)<;+7 096&1&''9%+ 092+31+(&18'9%+ .&3$.3)%+ 61,
092+31+(&18'9: A)6)2:

¥ H9/"1'&'+& SQL-A)/."3"0

¥ H9/"1'&'+& #"6) ') Python

G/&.)*++ 3 092+31+(&18'9%+ /$1)%+:

¥ CREATE WORKER POOL-Ñ-C"A6)'+& 092+31+(&18'">" /$1)

¥ ALTER WORKER POOL-Ñ-NA%&'&'+& )(.+=$("0 092+31+(&18'">" /$1)

¥ DROP WORKER POOL-Ñ-C=."3 092+31+(&18'">" /$1)

¥ ALTER WORKER POOL SET DEFAULT-Ñ-D3()'"0#) )(.+=$("0 092+31+(&18'">" /$1) /" $%"12)'+<

¥ SHOW WORKER POOLS-Ñ-H90"6 3/+3#) 03&: 092+31+(&18'9: /$1"0

¥ SHOW WORKER POOL-Ñ-H90"6 (&#$;&>" 092+31+(&18'">" /$1)

¥ USE WORKER POOL-Ñ-D3()'"0#) (&#$;&>" 092+31+(&18'">" /$1)

¥ I.&6"3()01&'+& /.+0+1&>+7 ') 092+31+(&18'9& /$19

-#6:537& =(F7/%70&%13#4# 9?%5

CREATE [ OR REPLACE]  WORKER POOL [ IF NOT EXISTS]  <pool_name>
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Ê   [ <worker_pool_attribute > [  ...  ]];

C"A6)&( '"097 092+31+(&18'97 /$1 3 $#)A)''9% +%&'&% + )(.+=$()%+.

531+ $#)A)' %"6+4+#)(". OR REPLACE, (" #"'&2'"& 6&73(0+& J#0+0)1&'('" $6)1&'+<
3$;&3(0$<;&>" 092+31+(&18'">" /$1) + 3"A6)'+< '"0">" 3 (&% @& +%&'&%.

G/*+"')18'97 %"6+4+#)(". IF NOT EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( &;& '& 3$;&3(0$&(.

! P"6+4+#)(".9 ,01,<(3, 0A)+%"+3#1<2)<;+%+. 531+ $#)A)(8 +: "=), J(" /.+0&6&(
# "?+=#&.

P"@'" $#)A)(8 31&6$<;+& )(.+=$(9 092+31+(&18'">" /$1):

¥ WORKER SIZE <size>-Ñ-$3()')01+0)&( .)A%&. 092+31+(&1, 61, 6)''">" 092+31+(&18'">" /$1): XS,
S, M, L, XL. X&% ="18?& .)A%&., (&% =93(.&& =$6$( /.":"6+(8 092+31&'+,.

¥ MAX WORKER COUNT <count>-Ñ-$3()')01+0)&( %)#3+%)18'"& #"1+2&3(0" 092+31+(&1&7.

¥ WORKER IDLE TTL <seconds> SECONDS-Ñ-$3()')01+0)&( %)#3+%)18'"& 0.&%, /."3(", 092+31+(&1&7.

¥ SCALING STRATEGY <strategy>-Ñ-A)6)&( 3(.)(&>+< %)3?()=+."0)'+,:

WSTD-Ñ-&31+ '&( 30"="6'9: 092+31+(&1&7, 3.)A$ 3""=;+(8 "= +: "(3$(3(0++.

WECO-Ñ-&31+ '&( 30"="6'9: 092+31+(&1&7, @6)(8 10 %+'$(, /"#) "'+ /",0,(3,.

! "#,=#7%(7/ -%+=(%3

C"A6)&% 092+31+(&18'97 /$1 3 +%&'&% my_worker_pool + .)A%&."% 092+31+(&1&7 S:

CREATE WORKER POOL my_worker_pool
Ê   WORKER SIZE S;

C"A6)&% 092+31+(&18'97 /$1 3 +%&'&% my_worker_pool, .)A%&."% 092+31+(&1&7 L,
%)#3+%)18'9% #"1+2&3(0"% 092+31+(&1&7 40, %)#3+%)18'9% 0.&%&'&% /."3(", 092+31+(&1&7
300 3&#$'6 + 3" 3(.)(&>+&7 %)3?()=+."0)'+, ECO:

CREATE WORKER POOL my_worker_pool
Ê   WORKER SIZE L
Ê   MAX WORKER COUNT 40
Ê   WORKER IDLE TTL 300 SECONDS
Ê   SCALING STRATEGY ECO;

B6'&3&37& 50"7$?0#= =(F7/%70&%13#4# 9?%5

ALTER WORKER POOL [ IF EXISTS]  <pool_name> RENAME TO <new_pool_name>;

ALTER WORKER POOL [ IF EXISTS]  <pool_name> SET <worker_pool_attribute >;
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NA%&',&( 092+31+(&18'97 /$1 3 $#)A)''9% +%&'&%.

"

L& .&#"%&'6$&(3, +A%&',(8 )(.+=$(9 092+31+(&18'9: /$1"0, A)/$;&''9: 0'$(.+
0)?&7 .)="2&7 >.$//9, ()# #)# J(" %"@&( /.+0&3(+ # '&"@+6)''"%$ /)6&'+<
/."+A0"6+(&18'"3(+ 092+31&'+7 0 31$2),:, #">6) 092+31+(&18'9& /$19
+3/"18A$<(3, '&3#"18#+%+ /"18A"0)(&1,%+.

I"J("%$ 09.)@&'+, ALTER WORKER POOL 31&6$&( +3/"18A"0)(8 ("18#"
)6%+'+3(.)(".)%.

531+ 0)% #)# /"18A"0)(&1< (.&=$&(3, +A%&'+(8 .)A%&. +3/"18A$&%">" 0)%+
092+31+(&18'">" /$1) (')/.+%&., $0&1+2+(8 &>"), (" .&#"%&'6$&(3, 09=.)(8 61,
.)="(9 6.$>"7 092+31+(&18'97 /$1 ="18?&>" .)A%&.) .

I"66&.@+0)&%9& 6&73(0+,:

¥ RENAME TO-Ñ-/&.&+%&'"090)&( 092+31+(&18'97 /$1 0 $#)A)''"& +%, <new_pool_name>. H3&
)(.+=$(9 + #"'4+>$.)*++ 092+31+(&18'">" /$1) 3":.)',<(3,.

¥ SET-Ñ-"='"01,&( )(.+=$( 092+31+(&18'">" /$1). P"@'" +A%&'+(8 31&6$<;+& )(.+=$(9:

WWORKER SIZE <size>-Ñ-A)6)&( .)A%&. 092+31+(&1, ( XS, S, M, L, XL) 61, 6)''">" 092+31+(&18'">"
/$1). X&% ="18?& .)A%&., (&% =93(.&& =$6$( /.":"6+(8 092+31&'+,.

WMAX WORKER COUNT <count>-Ñ-$3()')01+0)&( %)#3+%)18'"& #"1+2&3(0" 092+31+(&1&7 61,
6)''">" 092+31+(&18'">" /$1).

WWORKER IDLE TTL <seconds> SECONDS-Ñ-$3()')01+0)&( 0.&%, /."3(", 092+31+(&1&7 61, 6)''">"
092+31+(&18'">" /$1).

WSCALING STRATEGY <strategy>-Ñ-A)6)&( 3(.)(&>+< %)3?()=+."0)'+,:

Z STD-Ñ-&31+ '&( 30"="6'9: 092+31+(&1&7, 3.)A$ 3""=;+(8 "= +: "(3$(3(0++.

Z ECO-Ñ-&31+ '&( 30"="6'9: 092+31+(&1&7, @6)(8 10 %+'$(, /"#) "'+ /",0,(3,.

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

-$"#/ =(F7/%70&%13#4# 9?%5

DROP WORKER POOL [ IF EXISTS]  <pool_name>;

D6)1,&( 092+31+(&18'97 /$1 3 $#)A)''9% +%&'&%.

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

25



</053#=.5 50"7$?0#= =(F7/%70&%13#4# 9?%5
9# ?'#%F537O

ALTER WORKER POOL SET DEFAULT <worker_pool_attributes >;

D3()')01+0)&( )(.+=$(9 /" $%"12)'+< 61, 03&: '"09: 092+31+(&18'9: /$1"0 0 3+3(&%&.

[("( "/&.)(". /"A0"1,&( A)6)(8 "=;&3+3(&%'9& )(.+=$(9 /" $%"12)'+<, #"(".9& =$6$(
/.+%&',(83, # 092+31+(&18'9% /$1)% /.+ +: 3"A6)'++ =&A ,0'">" $#)A)'+, J(+: )(.+=$("0.

P"@'" $#)A)(8 31&6$<;+& )(.+=$(9 092+31+(&18'9: /$1"0:

¥ WORKER SIZE <size>-Ñ-A)6)&( .)A%&. 092+31+(&1, /" $%"12)'+< ( XS, S, M, L, XL) 61, 6)''">"
092+31+(&18'">" /$1). X&% ="18?& .)A%&., (&% =93(.&& =$6$( /.":"6+(8 092+31&'+,.

¥ MAX WORKER COUNT <count>-Ñ-$3()')01+0)&( %)#3+%)18'"& #"1+2&3(0" 092+31+(&1&7 /"
$%"12)'+< 61, 6)''">" 092+31+(&18'">" /$1).

¥ WORKER IDLE TTL <seconds> SECONDS-Ñ-$3()')01+0)&( 0.&%, /."3(", 092+31+(&1&7 /" $%"12)'+<
61, 6)''">" 092+31+(&18'">" /$1).

¥ SCALING STRATEGY <strategy>-Ñ-$3()')01+0)&( 3(.)(&>+< %)3?()=+."0)'+, /" $%"12)'+<:

WSTD-Ñ-&31+ '&( 30"="6'9: 092+31+(&1&7, 3.)A$ 3""=;+(8 "= +: "(3$(3(0++.

WECO-Ñ-&31+ '&( 30"="6'9: 092+31+(&1&7, @6)(8 10 %+'$(, /"#) "'+ /",0,(3,.

E(=#: /97/.5 =/&A =(F7/%70&%13(A 9?%#=

SHOW WORKER POOLS;

H90"6+( 3/+3"# 03&: 092+31+(&18'9: /$1"0 0 3+3(&%&.

[(" $(0&.@6&'+& "("=.)@)&( +'4".%)*+< "=" 03&: 6"3($/'9: 092+31+(&18'9: /$1):, 0#1<2),
+: +%&') + #"'4+>$.)*++.

! H90"6,(3, ("18#" (& 092+31+(&18'9& /$19, ') #"(".9& $ /"18A"0)(&1, &3(8
/.+0+1&>+, MONITOR.

R".%)( 090"6):

+------+-------+
| name | value |
+------+-------+
| ...  | ...   |
+------+-------+

¥ name-Ñ-+%, 092+31+(&18'">" /$1)
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¥ value -Ñ-.)A%&. 092+31+(&18'">" /$1)

E(=#: 0&.?H&4# =(F7/%70&%13#4# 9?%5

SHOW WORKER POOL;

H90"6+( 092+31+(&18'97 /$1, #"(".97 0 6)''97 %"%&'( +3/"18A$&(3, 61, 09/"1'&'+, A)/."3).

[(" $(0&.@6&'+& "("=.)@)&( +'4".%)*+< " (&#$;&% )#(+0'"% 092+31+(&18'"% /$1&, 0#1<2),
&>" +%, + #"'4+>$.)*+<.

R".%)( 090"6):

+-------------+------+
| worker_pool | size |
+-------------+------+
| ...         | ...  |
+-------------+------+

¥ worker_pool-Ñ-+%, 092+31+(&18'">" /$1)

¥ size -Ñ-.)A%&. 092+31+(&18'">" /$1)

</053#=.5 0&.?H&4# =(F7/%70&%13#4# 9?%5

USE WORKER POOL <pool_name>;

D3()')01+0)&( $#)A)''97 092+31+(&18'97 /$1 0 #)2&3(0& (&#$;&>" /$1) 61, 09/"1'&'+,
A)/."3"0 0 6)''"7 3&33++ 61, 6)''">" /"18A"0)(&1,.

!
!1, +A%&'&'+, 6&4"1('">" 092+31+(&18'">" /$1) 61, 6)''">" /"18A"0)(&1,
+3/"18A$7(& #"%)'6$
ALTER USER <user_name> SET DEFAULT WORKER POOL <pool_id>.

D#)A)''97 /$1 6"1@&' 3$;&3(0"0)(8, ) /"18A"0)(&18 6"1@&' +%&(8 '&"=:"6+%9& /.+0+1&>++ 61,
&>" +3/"18A"0)'+,.

! !1, +3/"18A"0)'+, J(">" "/&.)(".) '&"=:"6+%) /.+0+1&>+, USAGE.

<=&%7F&37& "56'&"#= =(F7/%70&%13#4# 9?%5
531+ 0)% #)# /"18A"0)(&1< (.&=$&(3, +A%&'+(8 .)A%&. +3/"18A$&%">" 0)%+ 092+31+(&18'">"
/$1) (')/.+%&., $0&1+2+(8 &>"), (" .&#"%&'6$&(3, 09=.)(8 61, .)="(9 6.$>"7 092+31+(&18'97
/$1 +A 3/+3#) 6"3($/'9:, '& +A%&',, )(.+=$(9 (&#$;&>" 092+31+(&18'">" /$1).

!1, J(">" '$@'" 36&1)(8 31&6$<;&&:
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1. H90"6+% .)A%&. +3/"18A$&%">" 092+31+(&18'">" /$1):

SHOW WORKER POOL;

+----------------+------+
| worker_pool    | size |
+----------------+------+
| compute_s      | S    |
+----------------+------+

2. H90"6+% .)A%&.9 6"3($/'9: 61, +3/"18A"0)'+, 092+31+(&18'9: /$1"0. H90"6 %"@&(
.)A1+2)(83, 0 A)0+3+%"3(+ "( +'3()11,*++.

SHOW WORKER POOLS;

+----------------+-------+
| name           | value |
+----------------+-------+
| client_compute | S     |
+----------------+-------+
| compute_m      | M     |
+----------------+-------+
| compute_s      | S     |
+----------------+-------+
| compute_l      | L     |
+----------------+-------+

3. I&.&#1<2)&%3, ') 092+31+(&18'97 /$1 ="18?&>" .)A%&.):

USE WORKER POOL compute_m;

+--------+
| status |
+--------+
| USE    |
+--------+

<9"5=%&37& 9#%16#=50&%C'7 7 9"5=5'7
H Tengri  .&)1+A"0)') .)A0+(), 3+3(&%) .)A>.)'+2&'+, /.)0 6"3($/).

I"66&.@)'9 /.+'*+/9:

¥ DAC-Ñ-+0&+%27(./'#( A-%21.('+( $#,7A-#=
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¥ RBAC-Ñ-A-%21.('+( $#,7A-#= '2 #,'#1( %#.(4

I%OF&=(& .#3L&90( /7/0&'(
"564"537F&37C 9"5=

Users

Roles

Privileges

Objects

¥ ADMIN
¥ ALTER
¥ USAGE
¥ DELETE
...

¥ CATALOG
¥ SCHEMA
¥ TABLE
¥ WORKER POOL
...

I"6."='&& " #"'*&/():: Q)A0+(), 3+3(&%) .)A>.)'+2&'+, /.)0

+9&"5L77 / #$,&.05'7 /7/0&'(
"564"537F&37C 9"5=

¥ G/&.)*++ 3 /"18A"0)(&1,%+

WC"A6)'+& '"0">" /"18A"0)(&1,

WNA%&'&'+& )(.+=$("0 /"18A"0)(&1,

WC=."3 /"18A"0)(&1,

WH90"6 +'4".%)*++ " /"18A"0)(&1&

WH90"6 3/+3#) 03&: /"18A"0)(&1&7
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¥ G/&.)*++ 3 ."1,%+

WC"A6)'+& '"0"7 ."1+

WNA%&'&'+& )(.+=$("0 ."1+

WC=."3 ."1+

WH90"6 3/+3#) 03&: ."1&7

WD3()'"0#) )#(+0'"7 ."1+

WI.&6"3()01&'+& ."1,% )(.+=$("0

¥ G/&.)*++ 3 /.+0+1&>+,%+

WI.&6"3()01&'+& /.+0+1&>+7

WG(A90 /.+0+1&>+7

+9&"5L77 / 9#%16#=50&%C'7
¥ CREATE USER-Ñ-C"A6)'+& '"0">" /"18A"0)(&1,

¥ ALTER USER-Ñ-NA%&'&'+& )(.+=$("0 /"18A"0)(&1,

¥ DROP USER-Ñ-C=."3 /"18A"0)(&1,

¥ DESCRIBE USER-Ñ-H90"6 +'4".%)*++ " /"18A"0)(&1&

¥ SHOW USERS-Ñ-H90"6 3/+3#) 03&: /"18A"0)(&1&7

¥ GRANT ROLE-Ñ-L)A')2&'+& /"18A"0)(&1,% ."1&7

¥ REVOKE ROLE-Ñ-G(A90 ."1&7 $ /"18A"0)(&1&7

-#6:537& 3#=#4# 9#%16#=50&%C

CREATE [ OR REPLACE]  USER [ IF  NOT EXISTS]  <user_name>
Ê   DEFAULT WORKER POOL <pool_id >
Ê   IDENTIFIED BY ( TRUST <ip_address> |  PASSWORD <user_password>);

C"A6)&( '"0">" /"18A"0)(&1, 3 $#)A)''9% +%&'&%.

!5"5'&0" DEFAULT WORKER POOL
G=,A)(&18'97 /).)%&(. DEFAULT WORKER POOL <pool_id> $3()')01+0)&( 092+31+(&18'97 /$1
<pool_id>  /" $%"12)'+< 61, $#)A)''">" /"18A"0)(&1,.

!5"5'&0" IDENTIFIED BY TRUST
G=,A)(&18'97 /).)%&(. IDENTIFIED BY TRUST <ip_address> $3()')01+0)&( /."0&.#$ /"61+''"3(+
$#)A)''">" /"18A"0)(&1, 2&.&A IP )6.&3 <ip_address>.
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2#:7K7.50#" OR REPLACE
531+ $#)A)' "/*+"')18'97 %"6+4+#)(". OR REPLACE, (" J(" 6&73(0+& J#0+0)1&'('" $6)1&'+<
(&#$;&>" /"18A"0)(&1, + 3"A6)'+< '"0">" /"18A"0)(&1, 3 (&% @& +%&'&% /"18A"0)(&1,. H'"08
3"A6)''97 /"18A"0)(&18 '& ')31&6$&( '+#)#+: ."1&7 + )(.+=$("0.

2#:7K7.50#" IF NOT EXISTS
531+ $#)A)' "/*+"')18'97 %"6+4+#)(". IF NOT EXISTS, (" A)/."3 =$6&( 09/"1'&' ("18#" 0 ("%
31$2)&, &31+ /"18A"0)(&18 3 +%&'&% <user_name> '& 3$;&3(0$&(, 0 /."(+0'"% 31$2)& '+2&>" '&
/."+A"76&(.

! P"6+4+#)(".9 OR REPLACE + IF NOT EXISTS ,01,<(3, 0A)+%"+3#1<2)<;+%+. 531+
$#)A)(8 +: "=), J(" /.+0&6&( # "?+=#&.

! "#,=#7%(7/ -%+=(%3

¥
CREATE USER tengri_user  IDENTIFIED BY TRUST '127.0.0.1' ;

¥
ALTER USER tengri_user  IDENTIFIED BY TRUST '127.0.0.1' ;

!5"5'&0" IDENTIFIED BY PASSWORD
G/*+"')18'97 /).)%&(. IDENTIFIED BY PASSWORD <user_password> $3()')01+0)&( /."0&.#$
/"61+''"3(+ $#)A)''">" /"18A"0)(&1, 2&.&A /)."18 <user_password> 3 +3/"18A"0)'+&% )1>".+(%)
SCRAM-SHA-256.

! "#,=#7%(7/ -%+=(%3

¥
CREATE USER tengri_user  IDENTIFIED BY PASSWORD 'QWERTY123456';

¥
ALTER USER tengri_user  IDENTIFIED BY PASSWORD 'QWERTY123456';

B6'&3&37& 50"7$?0#= 9#%16#=50&%C

ALTER USER [ IF  EXISTS]  <user_name>
Ê   RENAME TO <new_name>;

ALTER USER [ IF  EXISTS]  <user_name>
Ê   SET DEFAULT WORKER POOL <pool_id >;

ALTER USER [ IF  EXISTS]  <user_name>
Ê   IDENTIFIED BY ( TRUST <ip_address> |  PASSWORD <user_password>);
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NA%&',&( )(.+=$(9 /"18A"0)(&1,.

¥ RENAME TO <new_name>-Ñ-)("%).'), "/&.)*+,, #"(".), /&.&+%&'"090)&( /"18A"0)(&1, ') '"0"&
+%,. L+#)#+& 6.$>+& 30"73(0) 6)''">" /"18A"0)(&1, (/.&6"3()01&''9& ."1+, /.+0+1&>++ + (.6.)
/.+ J("% '& +A%&',<(3,.

¥ SET DEFAULT WORKER POOL <pool_id>-Ñ-3%. I).)%&(. DEFAULT WORKER POOL.

¥ IDENTIFIED BY TRUST <ip_address>-Ñ-3%. I).)%&(. IDENTIFIED BY TRUST.

¥ IDENTIFIED BY PASSWORD <user_password>-Ñ-3%. I).)%&(. IDENTIFIED BY PASSWORD.

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

-$"#/ 9#%16#=50&%C

DROP USER [ IF  EXISTS]  <user_name>;

I"1'"3(8< $6)1,&( /"18A"0)(&1, +A 3+3(&%9.

L& 3":.)',&(3, '+2&>", 0#1<2), /.&6"3()01&''9& ."1+ + /.)0) 6"3($/).

" H"A%"@'", 2(" '&#"(".9& "=F&#(9 /"(&.,<( /.)0) 6"3($/).

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

E(=#: 73K#"'5L77 # 9#%16#=50&%&

DESC[ RIBE]  USER <user_name>;

H90"6+( 03< +'4".%)*+< " /"18A"0)(&1&, 0#1<2), &>" )(.+=$(9 + A')2&'+, /" $%"12)'+<.

E(=#: /97/.5 =/&A 9#%16#=50&%&J

SHOW USERS;

H90"6+( 3/+3"# 03&: /"18A"0)(&1&7.

R".%)( 090"6):

+----------+---------------------+-------------+--------+--------+---------------
+------------+
| username | default_worker_pool | auth_method | active | system | query_timeout | spill_size
|
+----------+---------------------+-------------+--------+--------+---------------
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+------------+
| ...      | ...                 | ...         | ...    | ...    | ...           | ...
|
+----------+---------------------+-------------+--------+--------+---------------
+------------+

P5635F&37& 9#%16#=50&%C' "#%&J

GRANT ROLE <role_name> TO <user_name>;

L)A')2)&( $#)A)''"%$ /"18A"0)(&1< $#)A)''$< ."18.

+06(= "#%&J ? 9#%16#=50&%&J

REVOKE ROLE <role_name> FROM <user_name>;

G(A90)&( $#)A)''$< ."18 $ $#)A)''">" /"18A"0)(&1,.

+9&"5L77 / "#%C'7
¥ CREATE ROLE-Ñ-C"A6)'+& '"0"7 ."1+

¥ ALTER ROLE-Ñ-NA%&'&'+& )(.+=$("0 ."1+

¥ DROP ROLE-Ñ-C=."3 ."1+

¥ SHOW ROLES-Ñ-H90"6 3/+3#) 03&: ."1&7

¥ USE ROLE-Ñ-D3()'"0#) )#(+0'"7 ."1+

-#6:537& 3#=#J "#%7

CREATE [ OR REPLACE]  ROLE [ IF  NOT EXISTS]  <role_name>;

C"A6)&( '"0$< ."18 3 $#)A)''9% +%&'&%.

531+ $#)A)' %"6+4+#)(". OR REPLACE, (" #"'&2'"& 6&73(0+& J#0+0)1&'('" $6)1&'+< 3$;&3(0$<;&7
."1+ + 3"A6)'+< '"0"7 ."1+ 3 (&% @& +%&'&%. H'"08 3"A6)''), ."18 '& ')31&6$&( '+#)#+:
)(.+=$("0 +1+ /.+0+1&>+7 "( /.&696$;&7 ."1+.

G/*+"')18'97 %"6+4+#)(". IF NOT EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( &;& '& 3$;&3(0$&(.

! P"6+4+#)(".9 ,01,<(3, 0A)+%"+3#1<2)<;+%+. 531+ $#)A)(8 +: "=), J(" /.+0&6&(
# "?+=#&.
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B6'&3&37& 50"7$?0#= "#%7

ALTER ROLE [ IF  EXISTS]  <role_name> RENAME TO <new_role_name>;

ALTER ROLE [ IF  EXISTS]  <role_name> WITH <attribute >;

NA%&',&( 3$;&3(0$<;$< ."18.

!&73(0+& %"@&( A)#1<2)(83, 1+=" 0 /&.&+%&'"0)'++ ."1+, 1+=" 0 +A%&'&'++ && )(.+=$("0.

!"3($/'9& )(.+=$(9:

¥ SUPERUSER-Ñ-/.&6"3()01,&( ."1+ /.+0+1&>++ 3$/&./"18A"0)(&1,.

¥ CREATEROLE-Ñ-/"A0"1,&( ."1+ 3"A6)0)(8 '"09& ."1+.

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

-$"#/ "#%7

DROP ROLE [ IF  EXISTS]  <role_name>;

D6)1,&( ."18 +A 3+3(&%9.

K"%)'6) A)0&.?+(3, '&$6)2&7, &31+ ') ."18 03& &;& 3391)<(3, #)#+&-1+=" "=F&#(9 (')/.+%&.,
"') /.&6"3()01&') /"18A"0)(&1,% +1+ +%&&( /.)0" 6"3($/) 61, #)#+:-(" "=F&#("0).

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

E(=#: /97/.5 =/&A "#%&J

SHOW [ TERSE]  ROLES
Ê   [ LIKE '<pattern>' ]
Ê   [ STARTS WITH '<pattern>' ]
Ê   [ LIMIT <number> [ FROM '<pattern>' ]];

H90"6+( 3/+3"# 03&: ."1&7 0 3+3(&%&. H90"6 %"@'" "(4+18(."0)(8 + ">.)'+2+(8 3 /"%";8<
.)A1+2'9: "/*+7:

¥ TERSE-Ñ-"("=.)@)&( $/.";&''97 4".%)( 090"6).

¥ LIKE '<pattern>' -Ñ-4+18(.$&( ."1+, +%&') #"(".9: 3""(0&(3(0$<( $#)A)''"%$ ?)=1"'$.

¥ STARTS WITH '<pattern>'-Ñ-4+18(.$&( ."1+, +%&') #"(".9: ')2+')<(3, 3 $#)A)''">" ?)=1"').

¥ LIMIT <number> [FROM '<pattern>'] -Ñ-">.)'+2+0)&( #"1+2&3(0" 0"A0.);)&%9: ."1&7,
"/*+"')18'" ')2+'), 3 "/.&6&1&''">" +%&'+ ."1+.
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\)=1"'9 <pattern>  /.&63()01,<( 3"="7 2$03(0+(&18'9& # .&>+3(.$ 3(."#"09& 1+(&.)19, #"(".9&
%">$( 3"6&.@)(8 3+%0"19 /"63()'"0#+.

</053#=.5 5.07=3#J "#%7

USE ROLE <role_name>;

D3()')01+0)&( $#)A)''$< ."18 0 #)2&3(0& )#(+0'"7 ."1+ 61, (&#$;&>" 3&)'3).

531+ ."18 $3()'"01&') #)# )#(+0'),, /"18A"0)(&18 /"1$2)&( 03& /.+0+1&>++, /.&6"3()01&''9&
J("7 ."1+, ') 0.&%, 3&33++.

X("=9 +3/"18A"0)(8 $#)A)''$< ."18, /"18A"0)(&1< 6"1@'9 =9(8 /.&6"3()01&'9
3""(0&(3(0$<;+& /.)0).

+9&"5L77 / 9"7=7%&47C'7
¥ GRANT-Ñ-I.&6"3()01&'+& /.+0+1&>+7

¥ REVOKE-Ñ-G(A90 /.+0+1&>+7

ON SCHEMA <schema>

ON TABLE <table>
ON VIEW <view>

TO <user>
TO <role>

FROM <user>
FROM <role>

ON ALL EXISTING TABLES
ON ALL FUTURE TABLES

ON ALL EXISTING AND FUTURE TABLES
ON ALL EXISTING VIEWS

...

ON CATALOG

IN SCHEMA
<schema>

ON WORKER POOL <worker_pool>

ALL
ADMIN

MONITOR
USAGE

CREATE TABLE
CREATE VIEW

ALL
ADMIN
SELECT
INSERT
UPDATE
DELETE
MODIFY

OWNERSHIP
TRUNCATE

DROP

ALL
ADMIN

CREATE USER
CREATE ROLE

CREATE WORKER POOL
CREATE SCHEMA

ALL
ADMIN

MONITOR
USAGE
ALTER

ROLE <role>

GRANT
REVOKE

C&:25 ,<(=2 #-(%2?+4 , -%+1+.(8+5=+ + %#.5=+
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!"&:#/05=%&37& 9"7=7%&47J

!"7=7%&477 35 /A&'(

GRANT <schema_privileges > ON SCHEMA <schema_name> TO [ ROLE |  USER]  <name>;

I.&6"3()01,&( ."1+ +1+ /"18A"0)(&1< $#)A)''9& /.+0+1&>++ ') $#)A)''$< 3:&%$.

<schema_privileges>-Ñ-J(" 3/+3"# /.+0+1&>+7, .)A6&1&''97 A)/,(9%+.

!"3($/'9& /.+0+1&>++ ') 3:&%9:

¥ ALL-Ñ-03& 0"A%"@'9& 6&73(0+, 3" 3:&%)%+.

¥ ADMIN (/3&06"'+% ALL)-Ñ-03& 0"A%"@'9& 6&73(0+, 3" 3:&%)%+.

¥ MONITOR-Ñ-.)A.&?)&( 6"3($/ # %&()+'4".%)*++ " 3:&%&.

¥ USAGE-Ñ-.)A.&?)&( 6"3($/ # "=F&#()% 0 3:&%&.

¥ CREATE TABLE-Ñ-/"A0"1,&( 3"A6)0)(8 ()=1+*9 0 3:&%&.

¥ CREATE VIEW-Ñ-/"A0"1,&( 3"A6)0)(8 /.&63()01&'+, 0 3:&%&.

! K1<2&09& 31"0) ROLE + USER /&.&6 +%&'&% *&1&0"7 ."1+ +1+ /"18A"0)(&1, '&
,01,<(3, "=,A)(&18'9%+.

! "#,=#7%(7/ -%+=(%

I.&6"3()0+% ."1+ junior_admin  /.+0+1&>++ MONITOR + MODIFY ') 3:&%$ main_schema.

GRANT MONITOR,  MODIFY
Ê   ON SCHEMA main_schema
Ê   TO ROLE junior_admin ;

!"7=7%&477 35 05$%7L( 7 9"&:/05=%&37C
I.,%"7 3+'()#3+3:

GRANT <table_privileges >
Ê   ON ( TABLE |  VIEW)  <table_name>
Ê   TO [ ROLE |  USER]  <name>;

B&%/".)18'97 3+'()#3+3:

GRANT <table_privileges >
Ê   ON ALL [ EXISTING]  [[ AND]  FUTURE]  ( TABLES |  VIEWS |  TABLES AND VIEWS)
Ê   IN [ SCHEMA]  <schema_name>
Ê   TO [ ROLE |  USER]  <name>;
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I.&6"3()01,&( ."1+ +1+ /"18A"0)(&1< $#)A)''9& /.+0+1&>++ ') ()=1+*$ +1+ /.&63()01&'+&
0'$(.+ $#)A)''"7 3:&%9.

<table_privileges> -Ñ-J(" 3/+3"# /.+0+1&>+7, .)A6&1&''97 A)/,(9%+.

!"3($/'9& /.+0+1&>++ ') ()=1+*9 + /.&63()01&'+,:

¥ ALL-Ñ-03& 0"A%"@'9& 6&73(0+, 3 ()=1+*)%+.

¥ ADMIN (/3&06"'+% ALL)-Ñ-03& 0"A%"@'9& 6&73(0+, 3 ()=1+*)%+.

¥ SELECT-Ñ-/"A0"1,&( 2+()(8 6)''9& +A ()=1+*9.

¥ INSERT-Ñ-/"A0"1,&( 6"=)01,(8 '"09& 3(."#+ 0 ()=1+*$.

¥ UPDATE-Ñ-/"A0"1,&( +A%&',(8 3$;&3(0$<;+& 3(."#+ 0 ()=1+*&.

¥ DELETE-Ñ-/"A0"1,&( $6)1,(8 3(."#+ +A ()=1+*9.

¥ MODIFY-Ñ-/"A0"1,&( +A%&',(8 3(.$#($.$ ()=1+*9.

¥ OWNERSHIP-Ñ-/"A0"1,&( +A%&',(8 01)6&18*) ()=1+*9.

¥ TRUNCATE-Ñ-/"A0"1,&( $6)1+(8 03& 3(."#+ +A ()=1+*9.

¥ DROP-Ñ-/"A0"1,&( $6)1+(8 ()=1+*$.

X("=9 096)(8 /.+0+1&>+< ') 03& 3$;&3(0$<;+& (+1+ (&, #"(".9& =$6$( 3"A6)'9 0 =$6$;&%)
"=F&#(9 0'$(.+ 3:&%9, +3/"18A$&(3, (&%/".)18'97 3+'()#3+3.

¥ P"6+4+#)(". EXISTING ">.)'+2+0)&( /.&6"3()01&'+& /.+0+1&>+7 ("18#" 3$;&3(0$<;+%+
"=F&#()%+.

¥ P"6+4+#)(". FUTURE ">.)'+2+0)&( /.&6"3()01&'+& /.+0+1&>+7 "=F&#()%+, #"(".9& =$6$(
3"A6)'9 0 =$6$;&%.

531+ '+ "6+' %"6+4+#)(". '& $#)A)', (" 6&73(0+& .)3/."3(.)',&(3, ') 03& "=F&#(9-Ñ-+ $@&
3$;&3(0$<;+&, + (&, #"(".9& =$6$( 3"A6)'9 0 =$6$;&%.

! K1<2&09& 31"0) ROLE + USER /&.&6 +%&'&% *&1&0"7 ."1+ +1+ /"18A"0)(&1, '&
,01,<(3, "=,A)(&18'9%+.

! "#,=#7%(7/ -%+=(%

I.&6"3()0+% ."1+ junior_admin  /.+0+1&>++ SELECT + INSERT ') 03& 3$;&3(0$<;+& ()=1+*9 +
/.&63()01&'+, 0'$(.+ 3:&%9 main_schema.

GRANT SELECT,  INSERT
Ê   ON EXISTING TABLES AND VIEWS
Ê   IN SCHEMA main_schema
Ê   TO ROLE junior_admin ;

!"7=7%&477 35 .505%#4

GRANT <catalog_privileges > ON CATALOG TO [ ROLE |  USER]  <name>;
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I.&6"3()01,&( ."1+ +1+ /"18A"0)(&1< $#)A)''9& /.+0+1&>++ ') #)()1">.

<catalog_privileges> -Ñ-J(" 3/+3"# /.+0+1&>+7, .)A6&1&''97 A)/,(9%+.

!"3($/'9& /.+0+1&>++ ') #)()1">:

¥ ALL-Ñ-03& 0"A%"@'9& 6&73(0+, 3 #)()1">"%.

¥ ADMIN (/3&06"'+% ALL)-Ñ-03& 0"A%"@'9& 6&73(0+, 3 #)()1">"%.

¥ CREATE USER-Ñ-3"A6)'+& /"18A"0)(&1&7.

¥ CREATE ROLE-Ñ-3"A6)'+& ."1&7.

¥ CREATE WORKER POOL-Ñ-3"A6)'+& 092+31+(&18'9: /$1"0 .

¥ CREATE SCHEMA-Ñ-3"A6)'+& 3:&%.

B&%/".)18'9& %"6+4+#)(".9:

¥ P"6+4+#)(". EXISTING ">.)'+2+0)&( /.&6"3()01&'+& /.+0+1&>+7 ("18#" 3$;&3(0$<;+%+
"=F&#()%+.

¥ P"6+4+#)(". FUTURE ">.)'+2+0)&( /.&6"3()01&'+& /.+0+1&>+7 "=F&#()%+, #"(".9& =$6$(
3"A6)'9 0 =$6$;&%.

! K1<2&09& 31"0) ROLE + USER /&.&6 +%&'&% *&1&0"7 ."1+ +1+ /"18A"0)(&1, '&
,01,<(3, "=,A)(&18'9%+.

!"7=7%&477 35 =(F7/%70&%13(& 9?%(

GRANT <worker_pool_privileges> ON WORKER POOL <worker_pool_name> TO [ROLE | USER] <name>;

I.&6"3()01,&( ."1+ +1+ /"18A"0)(&1< $#)A)''9& /.+0+1&>++ ') 092+31+(&18'97 /$1.

<worker_pool_privileges> -Ñ-J(" 3/+3"# /.+0+1&>+7, .)A6&1&''97 A)/,(9%+.

!"3($/'9& /.+0+1&>++ ') 092+31+(&18'9& /$19:

¥ ALL-Ñ-03& 0"A%"@'9& 6&73(0+, 3 092+31+(&18'9% /$1"%.

¥ ADMIN (/3&06"'+% ALL)-Ñ-03& 0"A%"@'9& 6&73(0+, 3 092+31+(&18'9% /$1"%.

¥ ALTER-Ñ-+A%&'&'+& 092+31+(&18'">" /$1) (/.)0) ') 09/"1'&'+& #"%)'69 ALTER WORKER POOL).

¥ USAGE-Ñ-+3/"18A"0)'+& 092+31+(&18'">" /$1).

¥ MONITOR-Ñ-%"'+(".+'> 092+31+(&18'">" /$1).

! "#,=#7%(7/ -%+=(%

I.&6"3()0+% /"18A"0)(&1< tengri_user  /.+0+1&>++ USAGE + MONITOR ') 092+31+(&18'97 /$1
compute_xl.

GRANT USAGE,  MONITOR
Ê   ON WORKER POOL compute_xl
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Ê   TO tengri_user ;

+06(= 9"7=7%&47J

REVOKE <schema_privileges >
Ê   ON SCHEMA <schema_name> FROM [ ROLE |  USER]  <name>;

REVOKE <table_privileges >
Ê   ON ( TABLE |  VIEW)  <table_name> [ IN SCHEMA <schema_name>]  FROM [ ROLE |  USER]  <name>;

REVOKE <catalog_privileges >
Ê   ON CATALOG FROM [ ROLE |  USER]  <name>;

REVOKE <worker_pool_privileges >
Ê   ON WORKER POOL <worker_pool_name> FROM [ ROLE |  USER]  <name>;

G(A90)&( $#)A)''9& /.+0+1&>++ ') $#)A)''97 "=F&#( $ ."1+ +1+ /"18A"0)(&1,.

<schema_privileges>, <table_privileges> , <catalog_privileges>  + <worker_pool_privileges> -Ñ-J(" 3/+3#+
/.+0+1&>+7, .)A6&1&''9& A)/,(9%+. K"'#.&('9& /.+0+1&>++ A)0+3,( "( *&1&0">" "=F&#().

¥ P"6+4+#)(". EXISTING ">.)'+2+0)&( "(A90 /.+0+1&>+7 ("18#" 3$;&3(0$<;+%+ "=F&#()%+.

¥ P"6+4+#)(". FUTURE ">.)'+2+0)&( "(A90 /.+0+1&>+7 "=F&#()%+, #"(".9& =$6$( 3"A6)'9 0
=$6$;&%.

! "#,=#7%(7/ -%+=(%

G(A"0&% $ ."1+ junior_admin  /.+0+1&>++ SELECT + INSERT ') 03& 3$;&3(0$<;+& ()=1+*9 +
/.&63()01&'+, 0'$(.+ 3:&%9 main_schema.

REVOKE SELECT,  INSERT
Ê   ON EXISTING TABLES AND VIEWS
Ê   IN SCHEMA main_schema
Ê   FROM ROLE junior_admin ;

+97/537& :533(A (DDL)
K"%)'69 DDL +3/"18A$<(3, 61, "/+3)'+, 6)''9: -Ñ-61, 3"A6)'+,, $/.)01&'+, + $6)1&'+, ()=1+*,
3:&% + /.&63()01&'+7.

¥ G/&.)*++ 3 ()=1+*)%+

¥ G/&.)*++ 3" 3:&%)%+

¥ G/&.)*++ 3 /.&63()01&'+,%+
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+9&"5L77 / 05$%7L5'7
¥ CREATE TABLE-Ñ-C"A6)'+& '"0"7 ()=1+*9

¥ ALTER TABLE-Ñ-NA%&'&'+& 30"73(0 ()=1+*9

¥ INSERT-Ñ-!"=)01&'+& 6)''9: 0 ()=1+*$

¥ DROP TABLE-Ñ-D6)1&'+& ()=1+*9

¥ TRUNCATE TABLE-Ñ-D6)1&'+& 03&: 3(."# +A ()=1+*9

¥ SHOW TABLES-Ñ-H90"6 3/+3#) 03&: ()=1+*

¥ SHOW COLUMNS-Ñ-H90"6 3/+3#) 03&: #"1"'"#

¥ DESCRIBE TABLE-Ñ-H90"6 +'4".%)*++ " ()=1+*&

¥ DELETE-Ñ-D6)1&'+& 3(."# +A ()=1+*9

¥ UPDATE-Ñ-G='"01&'+& 3(."# 0 ()=1+*&

-#6:537& 3#=#J 05$%7L(

CREATE [ OR REPLACE]  TABLE [ IF  NOT EXISTS]  [ <table_schema>.] <table_name>
Ê   ( <column_name> <column_type>
Ê       [ NOT NULL]  [ DEFAULT <default_expr >]
Ê   ...
Ê   )
Ê   [ WITH ( <table_param>,  ...  )]

C"A6)&( '"0$< ()=1+*$ 3 $#)A)''9% +%&'&% + $#)A)''9%+ #"1"'#)%+.

CREATE [ OR REPLACE]  TABLE [ IF  NOT EXISTS]  [ <table_schema>.] <table_name> AS
Ê   <select_expr >
Ê   [ WITH ( <table_param>,  ...  )]

C"A6)&( '"0$< ()=1+*$ 3 $#)A)''9% +%&'&% ') "3'"0& .&A$18()() A)/."3) SELECT.

!5"5'&0"(
¥ <table_name>-Ñ-+%, 3"A6)0)&%"7 ()=1+*9

¥ <table_schema>-Ñ-3:&%) 3"A6)0)&%"7 ()=1+*9

¥ <column_name>-Ñ-+%, #"1"'#+ 3"A6)0)&%"7 ()=1+*9

¥ <column_type>-Ñ-(+/ 6)''9:  #"1"'#+ 3"A6)0)&%"7 ()=1+*9 +1+ #1<2&0"& 31"0" IDENTITY (61,
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)0("+'#.&%&'() ).

¥ NOT NULL-Ñ-6)''), #"1"'#) '& /.+'+%)&( A')2&'+, NULL

¥ DEFAULT <default_expr>-Ñ-#"'3()'() +1+ #"'3()'('"& 09.)@&'+& /" $%"12)'+<

¥ <select_expr> -Ñ-09.)@&'+& SELECT, .&A$18()( 09/"1'&'+, #"(".">" =$6&( A)/+3)' 0 3"A6)0)&%$<
()=1+*$

¥ <table_param>-Ñ-/).)%&(.9 3"A6)0)&%"7 ()=1+*9

table_param :: = [ <name> = <value>]

H"A%"@'9& A')2&'+,:

Wsnapshot_ttl = <duration> -Ñ->1$=+') :.)'&'+, 3')/?"("0 (0&.3+7 ()=1+*9).
I" $%"12)'+<: 7 6'&7, '" '& ="1&& 1000 3')/?"("0.
L)/.+%&.: '1 week' , '2 days' , '4 days 3 hours 5 minutes 30 seconds'

Worder_by = <column_name>-Ñ-#"1"'#) 61, 3".(+."0#+ 6)''9: ') $."0'& :.)'&'+,.
I"6."='&&: D/.)01&'+& /).(+*+"'+."0)'+&% ()=1+*9 .

531+ $#)A)' %"6+4+#)(". OR REPLACE, (" #"'&2'"& 6&73(0+& J#0+0)1&'('" $6)1&'+< 3$;&3(0$<;&7
()=1+*9 + 3"A6)'+< '"0"7 3 (&% @& +%&'&%.

G/*+"')18'97 %"6+4+#)(". IF NOT EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( &;& '& 3$;&3(0$&(.

! P"6+4+#)(".9 ,01,<(3, 0A)+%"+3#1<2)<;+%+. 531+ $#)A)(8 +: "=), J(" /.+0&6&(
# "?+=#&.

I.+ "(3$(3(0++ /.&4+#3) 3:&%9 ( <table_schema>) ()=1+*) 3"A6)&(3, 0 6&4"1('"7 61, /"18A"0)(&1,
3:&%&.

<9"5=%&37& 95"07L7#37"#=537&' 05$%7L(
H /).)%&(.& order_by %"@'" A)6)(8 #"1"'#$ 61, 3".(+."0#+ 6)''9: ') $."0'& :.)'&'+,.

B)=1+*9 :.)',(3, 0 4".%)(& Iceberg . M.)'$1,.'"3(8 6)''9: /"66&.@+0)&(3, A) 32&( .)A6&1&'+,
6)''9: ()=1+*9 ') "(6&18'9& 4)719 parquet . V)/+3+ %&@6$ 4)71)%+ .)3/.&6&1,<(3, 3 /"%";8<
/).)%&(.) order_by, $#)A)''">" /.+ 3"A6)'++ ()=1+*9. [(" /"A0"1,&( #.)('" $3#".+(8 "=F&%'9&
"/&.)*++ +A%&'&'+, 6)''9: 3 $31"0+&% 4+18(.)*++ /" J("%$ /).)%&(.$.

531+ /).)%&(. '& $#)A)', (" 6)''9& 0 ()=1+*& :.)',(3, 3 /."+A0"18'"7 3".(+."0#"7. 531+
/).)%&(. $#)A)', (" /).(+*+"'+."0)'+& ()=1+*9 /."+3:"6+( /" $#)A)''"7 0 J("% /).)%&(.&
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#"1"'#&.

!
Q&#"%&'6$&(3, +3/"18A"0)(8 /).)%&(. order_by /.+ 3"A6)'++ ()=1+* ="18?">"
.)A%&.). [(" /"A0"1,&( $3#".+(8 "/&.)*++ +A%&'&'+, 6)''9:. L)/.+%&., &31+ 0
$31"0+,: 61, DELETE =$6&( A)6)' 4+18(. /" #"1"'#& 3".(+."0#+, (" $6)1&'+& =$6&(
/."+3:"6+(8 %)#3+%)18'" =93(."-Ñ-/" /).(+*+,%.

¥ I.+%&.

C"A6)6+% ()=1+*$ 3 A)6)''9% /).)%&(."% 61, 3".(+."0#+ + $#)@&% 3".(+."0#$ /" #"1"'#&
column2:

CREATE TABLE my_table ( column1 INT,  column2 DATE)
Ê   WITH ( order_by = column2);

D6)1+% 2)3(8 6)''9: 3 4+18(."% /" #"1"'#& 3".(+."0#+:

DELETE FROM my_table
Ê   WHERE column2  > '2026-01-01' ;

H ()#"% 31$2)& /."*&33 $6)1&'+, =$6&( /."+3:"6+(8 %)#3+%)18'" J44&#(+0'" /.+ ="18?+:
.)A%&.): ()=1+*9.

@=0#73."&'&30
I.+ 3"A6)'++ ()=1+*9 %"@'" $#)A)(8 #"1"'#$, #"(".), =$6&( )0("%)(+2&3#+ ')/"1',(83, '"09%+
A')2&'+,%+ /.+ 6"=)01&'++ 0 ()=1+*$ 3(."#. [(" $6"='" 0 31$2),:, #">6) '&"=:"6+%
)0("%)(+2&3#+7 +6&'(+4+#)(". 3(."# /.+ 6"=)01&'++ 6)''9:.

X("=9 J(" 36&1)(8, '$@'" $#)A)(8 0 #)2&3(0& (+/) #"1"'#+ #1<2&0"& 31"0" IDENTITY. B">6) /.+
6"=)01&'++ 0 ()=1+*$ '"09: 3(."# 0 J($ #"1"'#$ =$6$( )0("%)(+2&3#+ 03()01,(83, *&19& 2+31)
')2+'), 3 0.

¥ I.+%&.

C"A6)6+% ()=1+*$ 3 60$%, #"1"'#)%+ + 61, /&.0"7 #"1"'#+ 0 #)2&3(0& (+/) $#)@&% IDENTITY:

CREATE TABLE my_table ( column1 IDENTITY,  column2 VARCHAR);

+--------+
| status |
+--------+
| CREATE |
+--------+

H3()0+% 60) "6+')#"09: A')2&'+, 0 #"1"'#$ column2, 61, #"1"'#+ column1 '& =$6&% $#)A90)(8
A')2&'+, 61, 03()0#+:
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INSERT INTO my_table ( column2)  VALUES
Ê   ( 'test_value' ),
Ê   ( 'test_value' );

+-------+
| count |
+-------+
| 2     |
+-------+

H90&6&% 03& 3(."#+ /"1$2+0?&73, ()=1+*9:

SELECT *  FROM my_table;

+---------+------------+
| column1 | column2    |
+---------+------------+
| 0       | test_value |
+---------+------------+
| 1       | test_value |
+---------+------------+

P9 0+6+%, 2(" 0 #"1"'#$ column1 =91+ )0("%)(+2&3#+ 03()01&'9 *&19& 2+31) ')2+'), 3 0.

! H'$(.+ %&:)'+A%) )0("+'#.&%&'() +3/"18A$&(3, 4$'#*+, nextval_tngri .

B6'&3&37& /=#J/0= 05$%7L(

!&"&7'&3#=537& 05$%7L(

ALTER TABLE [ <table_schema>.] <old_table_name>
Ê   RENAME TO [ <table_schema>.] <new_table_name>;

I&.&+%&'"090)&( 3$;&3(0$<;$< ()=1+*$ 0 $#)A)''"& +%, <new_table_name>. H3& )(.+=$(9 + /.)0)
/.+ J("% 3":.)',<(3,.

" D#)A)'+& 3:&%9 /&.&6 '"09% +%&'&% ()=1+*9 '&"=,A)(&18'".

G#$5=%&37& .#%#3.7

ALTER TABLE [ <table_schema>.] <table_name>
Ê   ADD COLUMN <column_name> <column_type>;
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!"=)01,&( 0 ()=1+*$ #"1"'#$ 3 $#)A)''9% +%&'&% + $#)A)''9% (+/"% 6)''9: . H" 03& 3(."#+
6"=)01&''"7 #"1"'#+ A)/+390)&(3, A')2&'+& NULL.

<:5%&37& .#%#3.7

ALTER TABLE [ <table_schema>.] <table_name>
Ê   DROP COLUMN <column_name>;

D6)1,&( +A ()=1+*9 #"1"'#$ 3 $#)A)''9% +%&'&%.

G#$5=%&37& :533(A = 05$%7L?

INSERT INTO <target_table > [  (  <target_col_name> [  ,  ...  ]  )  ]
Ê      {
Ê        VALUES (  {  <value> |  DEFAULT |  NULL }  [  ,  ...  ]  )  [  ,  (  ...  )  ]   |
Ê        <query>
Ê      }

G='"01,&( ()=1+*$, 03()01,, 0 '&& "6'$ +1+ '&3#"18#" 3(."#. V')2&'+,, 03()01,&%9& 0 #)@697
3("1=&* ()=1+*9, %">$( =9(8 $#)A)'9 ,0'" +1+ /"1$2&'9 +A 01"@&''">" A)/."3).

!5"5'&0"(
¥ <target_table> -Ñ-+%, *&1&0"7 ()=1+*9, 0 #"(".$< =$6$( 03()01&'9 3(."#+

¥ <target_col_name>-Ñ-+%&') 3("1=*"0, 0 #"(".9& =$6$( 03()01&'9 A')2&'+,. 531+ #)#+&-("
3("1=*9 ()=1+*9 '& $#)A)'9, (" 0 '+: =$6$( 03()01&'9 A')2&'+, /" $%"12)'+<. I).)%&(.
,01,&(3, "/*+"')18'9%. 531+ &>" '& $#)A90)(8, (" 6"1@'9 =9(8 $#)A)'9 6"=)01,&%9&
A')2&'+, 61, 03&: 3("1=*"0.

¥ VALUES ( value | DEFAULT | NULL [ , É ] ) [ , ( É ) ] -Ñ-$#)A90)&( "6'" +1+ '&3#"18#"
A')2&'+7 61, 03()0#+ 0 3""(0&(3(0$<;+& 3("1=*9 *&1&0"7 ()=1+*9.

Wvalue -Ñ-,0'" $#)A)''"& A')2&'+&; %"@&( =9(8 1+(&.)1"% +1+ 09.)@&'+&%.

WDEFAULT-Ñ-A')2&'+& /" $%"12)'+< 61, 3""(0&(3(0$<;&>" 3("1=*) *&1&0"7 ()=1+*9.

WNULL-Ñ-/$3("& A')2&'+&.

V')2&'+, .)A6&1,<(3, A)/,(9%+.

H9 %"@&(& 03()0+(8 '&3#"18#" 3(."#, $#)A)0 6"/"1'+(&18'9& ')=".9 A')2&'+7 0 09.)@&'++.

¥ query-Ñ-A)/."3, .&A$18()( #"(".">" =$6&( 03()01&' 0 *&1&0$< ()=1+*$. B)#+% "=.)A"% %"@'"
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03()01,(8 3(."#+ 0 *&1&0$< ()=1+*$ +A "6'"7 +1+ '&3#"18#+: +3:"6'9: ()=1+*.

!"7'&" =/05=.7 C=3# 65:533(A 635F&37J
H3()0+% 0 ()=1+*$ capitals  A')2&'+, 61, 3("1=*"0 country  + capital :

CREATE TABLE capitals  ( country  VARCHAR,  capital  VARCHAR);
INSERT INTO capitals  VALUES
Ê   ( 'Russia' ,  'Moscow'),
Ê   ( 'Italy' ,  'Rome'),
Ê   ( 'Spain' ,  'Madrid' ),
Ê   ( 'France' ,  'Paris' );

SELECT *  FROM capitals ;

+---------+---------+
| country | capital |
+---------+---------+
| France  | Paris   |
+---------+---------+
| Italy   | Rome    |
+---------+---------+
| Russia  | Moscow  |
+---------+---------+
| Spain   | Madrid  |
+---------+---------+

!"7'&" =/05=.7 "&6?%1050#= =%#N&33#4# 659"#/5
B&/&.8 3"A6)6+% 6.$>$< ()=1+*$ capitals_m  + 36&1)&% 03()0#$ 3(."# +A capitals , #"(".9& =$6$(
.&A$18()("% 01"@&''">" A)/."3) SELECT. H3()0+% ()#+& 3(."#+ +A capitals , 0 #"(".9: A')2&'+&
capital  3"6&.@+( M.

CREATE TABLE capitals_m  ( country  VARCHAR,  capital  VARCHAR);

INSERT INTO capitals_m  ( country ,  capital )
Ê   SELECT *  FROM capitals
Ê       WHERE capital  LIKE '%M%';

SELECT *  FROM capitals_m ;

+---------+---------+
| country | capital |
+---------+---------+
| Russia  | Moscow  |
+---------+---------+
| Spain   | Madrid  |

45



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

<:5%&37& 05$%7L(

DROP TABLE [ IF  EXISTS]  [ <table_schema>.] <table_name>;

D6)1,&( ()=1+*$ 3 $#)A)''9% +%&'&%.

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

<:5%&37& =/&A /0"#. 76 05$%7L(

TRUNCATE TABLE [ IF  EXISTS]  [ <table_schema>.] <table_name>;

D6)1,&( 03& 3(."#+ +A ()=1+*9, '" '& $6)1,&( 3)%$ ()=1+*$ (3":.)',<(3, #"1"'#+, (+/9 6)''9:
#"1"'"#, /.+0+1&>++ ') ()=1+*$).

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

E(=#: /97/.5 =/&A 05$%7L

SHOW TABLES;

H90"6+( 3/+3"# 03&: 3$;&3(0$<;+: ()=1+*, 6"3($/'9: /"18A"0)(&1<.

R".%)( 090"6):

+-------------+------------+
| schema_name | table_name |
+-------------+------------+
| ...         | ...        |
+-------------+------------+

E(=#: /97/.5 =/&A .#%#3#.

SHOW COLUMNS;

H90"6+( 3/+3"# 03&: #"1"'"# 03&: ()=1+*, 6"3($/'9: /"18A"0)(&1<.

R".%)( 090"6):

46



+-------------+------------+-------------+
| schema_name | table_name | column_name |
+-------------+------------+-------------+
| ...         | ...        | ...         |
+-------------+------------+-------------+

E(=#: 73K#"'5L77 # 05$%7L&

DESC[ RIBE]  TABLE <table_name>;

H90"6+( +'4".%)*+< " ()=1+*&.

R".%)( 090"6):

+-------------+-------------+------+---------+
| column_name | column_type | null | default |
+-------------+-------------+------+---------+
| ...         | ...         | ...  | ...     |
+-------------+-------------+------+---------+

¥ column_name-Ñ-+%, #"1"'#+

¥ column_type-Ñ-(+/ 6)''9:  #"1"'#+

¥ null -Ñ-6"/$3(+%9 1+ 0 #"1"'#& A')2&'+, NULL

¥ default -Ñ-A')2&'+& #"1"'#+ /" $%"12)'+<

+9&"5L77 /# /A&'5'7
¥ CREATE SCHEMA-Ñ-C"A6)'+& '"0"7 3:&%9

¥ ALTER SCHEMA-Ñ-NA%&'&'+& )(.+=$("0 3:&%9

¥ DROP SCHEMA-Ñ-D6)1&'+& 3:&%9

-#6:537& 3#=#J /A&'(

CREATE [ OR REPLACE]  SCHEMA [ IF  NOT EXISTS]  <schema_name>

C"A6)&( '"0$< 3:&%$ 3 $#)A)''9% +%&'&%.

531+ $#)A)' %"6+4+#)(". OR REPLACE, (" #"'&2'"& 6&73(0+& J#0+0)1&'('" $6)1&'+< 3$;&3(0$<;&7
3:&%9 3" 03&%+ "=F&#()%+ 0 '&7 + 3"A6)'+< '"0"7 3:&%9 3 (&% @& +%&'&%.

G/*+"')18'97 %"6+4+#)(". IF NOT EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( &;& '& 3$;&3(0$&(.
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! P"6+4+#)(".9 ,01,<(3, 0A)+%"+3#1<2)<;+%+. 531+ $#)A)(8 +: "=), J(" /.+0&6&(
# "?+=#&.

B6'&3&37& 50"7$?0#= /A&'(

ALTER SCHEMA [ IF  EXISTS]  <schema_name> RENAME TO <new_name>;

NA%&',&( 3:&%$ 3 /"%";8< $#)A)''">" 6&73(0+,.

H ')3(",;&& 0.&%, 61, +A%&'&'+, 3:&% 6"3($/'" ("18#" "6'" 6&73(0+&:

¥ !&73(0+& RENAME TO /&.&+%&'"090)&( 3:&%$ 0 $#)A)''"& +%, <new_name>. H3& )(.+=$(9 + /.)0)
/.+ J("% 3":.)',<(3,.

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

<:5%&37& /A&'(

DROP SCHEMA [ IF  EXISTS]  <schema_name>;

D6)1,&( 3:&%$ 3 $#)A)''9% +%&'&%.

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

+9&"5L77 / 9"&:/05=%&37C'7
¥ CREATE VIEW-Ñ-C"A6)'+& '"0">" /.&63()01&'+,

¥ DROP VIEW-Ñ-D6)1&'+& /.&63()01&'+,

-#6:537& 3#=#4# 9"&:/05=%&37C

CREATE [ OR REPLACE]  VIEW [ IF  NOT EXISTS]  [ <view_schema>.] <view_name> AS
Ê   <select_expr >

C"A6)&( '"0"& /.&63()01&'+& 3 $#)A)''9% +%&'&% ') "3'"0& .&A$18()() $#)A)''">" A)/."3) SELECT.

!5"5'&0"(
¥ <view_name>-Ñ-+%, 3"A6)0)&%">" /.&63()01&'+,
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¥ <view_schema>-Ñ-3:&%) 3"A6)0)&%">" /.&63()01&'+,

¥ <select_expr> -Ñ-09.)@&'+& SELECT, ') "3'"0& .&A$18()() 09/"1'&'+, #"(".">" =$6&( 3"A6)'"
/.&63()01&'+&

531+ $#)A)' %"6+4+#)(". OR REPLACE, (" #"'&2'"& 6&73(0+& J#0+0)1&'('" $6)1&'+<
3$;&3(0$<;&>" /.&63()01&'+, + 3"A6)'+< '"0">" 3 (&% @& +%&'&%.

G/*+"')18'97 %"6+4+#)(". IF NOT EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( &;& '& 3$;&3(0$&(.

! P"6+4+#)(".9 ,01,<(3, 0A)+%"+3#1<2)<;+%+. 531+ $#)A)(8 +: "=), J(" /.+0&6&(
# "?+=#&.

<:5%&37& 9"&:/05=%&37C

DROP VIEW [ IF  EXISTS]  <view_name>;

D6)1,&( /.&63()01&'+& +A 3+3(&%9.

G/*+"')18'97 %"6+4+#)(". IF EXISTS ">.)'+2+0)&( A)/."3 ("18#" (&%+ 31$2),%+, 0 #"(".9:
$#)A)''97 "=F&#( 3$;&3(0$&(.

-7305./7/ 659"#/#= . :533('

E("5N&37C SQL
Tengri  /"66&.@+0)&( A)/."39 # 6)''9% 3 +3/"18A"0)'+&% 3()'6).('9: #1<2&09: 31"0 SQL +
31&6$<;&>" =)A"0">" 3+'()#3+3):

[  WITH ...  ]
SELECT
Ê  ...
[  FROM ...
Ê  [  JOIN ...  ]
[  WHERE ...  ]
[  GROUP BY ...
Ê  [  HAVING ...  ]  ]
[  QUALIFY ...  ]
[  {  UNION |  INTERSECT |  EXCEPT }  [  ALL ]  <SELECT> ]
[  ORDER BY ...  ]
[  LIMIT ...  ]

I"6."='9& "/+3)'+, /"66&.@+0)&%9: #1<2&09: 31"0, 4$'#*+7 + 3+'()#3+2&3#+: #"'3(.$#*+7
/.&63()01&'9 0 .)A6&1)::
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¥ SELECT

¥ WITH

¥ FROM

¥ JOIN

¥ UNION

¥ INTERSECT

¥ EXCEPT

¥ WHERE

¥ CASE

¥ GROUP BY

¥ HAVING

¥ QUALIFY

¥ ORDER BY

¥ LIMIT

¥ OFFSET

¥ BETWEEN

¥ LIKE

¥ ILIKE

¥ SIMILAR TO

¥ AS

¥ DELETE

¥ UPDATE

¥ R$'#*++

WO>.&>)('9& 4$'#*++

WX+31"09& 4$'#*++

WB&#3("09& 4$'#*++

WR$'#*++ 61, .&>$1,.'9: 09.)@&'+7

WR$'#*++ 61, 6)(9 + 0.&%&'+

WR$'#*++ 61, JSON

WR$'#*++ 61, 60"+2'9: 6)''9:

WR$'#*++ 61, >&"6)''9:

WG#"''9& 4$'#*++

WD(+1+(9

WR$'#*++ %"6$1, Python tngri

¥ C"=3(0&''97 3+'()#3+3 Tengri

WK1<2&0"& 31"0" cell_output
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WK."33-,A9#"09& /&.&%&''9&

SELECT
H9.)@&'+& SELECT "/.&6&1,&( 3/+3"# 3("1=*"0, #"(".9& =$6$( 0"A0.);&'9 A)/."3"%. T"(, "'"
3("+( /&.09% 0 A)/."3&, 1">+2&3#+ 09.)@&'+, 0 J("% 09.)@&'++ 09/"1',<(3, /"31&6'+%+.
H9.)@&'+& SELECT %"@&( 3"6&.@)(8 /."+A0"18'9& 09.)@&'+,, /.&"=.)A$<;+& 090"6, ) ()#@&
)>.&>)('9& + "#"''9& 4$'#*++.

-7305./7/

E($#" =/&A /0#%$L#=

[  ...  ]
SELECT [  {  ALL |  DISTINCT }  ]
Ê      [  TOP <n> ]
Ê      [{ <object_name>|<alias >}.] *

Ê      [  ILIKE '<pattern>'  ]

Ê      [  EXCLUDE
Ê        {
Ê          <col_name> |  (  <col_name>,  <col_name>,  ...  )
Ê        }
Ê      ]

Ê      [  REPLACE
Ê        {
Ê          (  <expression > AS <col_name> [  ,  <expression > AS <col_name>,  ...  ]  )
Ê        }
Ê      ]

Ê      [  RENAME
Ê        {
Ê          <col_name> AS <col_alias >
Ê          |  (  <col_name> AS <col_alias >,  <col_name> AS <col_alias >,  ...  )
Ê        }
Ê      ]

I"31& SELECT * %"@'" $#)A)(8 31&6$<;+& #"%=+')*++ #1<2&09: 31"0. K1<2&09& 31"0) 6"1@'9
=9(8 0 $#)A)''"% '+@& /".,6#&:

SELECT *  ILIKE ...  REPLACE ...

SELECT *  ILIKE ...  RENAME ...
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SELECT *  ILIKE ...  REPLACE ...  RENAME ...

SELECT *  EXCLUDE ...  REPLACE ...

SELECT *  EXCLUDE ...  RENAME ...

SELECT *  EXCLUDE ...  REPLACE ...  RENAME ...

SELECT *  REPLACE ...  RENAME ...

E($#" #9"&:&%&33(A /0#%$L#=

[  ...  ]
SELECT [  {  ALL |  DISTINCT }  ]
Ê      [  TOP <n> ]
Ê      {
Ê        [{ <object_name>|<alias >}.] <col_name>
Ê        |  [{ <object_name>|<alias >}.] $<col_position >
Ê        |  <expression >
Ê      }
Ê      [  [  AS ]  <col_alias > ]
Ê      [  ,  ...  ]
[  ...  ]

H 3/+3#& 3("1=*"0 /"66&.@+0)&(3, #"'&2'), A)/,(),. L)/.+%&., /"66&.@+0)&(3, 31&6$<;&&
09.)@&'+& SELECT:

SELECT emp_id,
Ê      name,
Ê      department,
Ê   FROM employees;

!5"5'&0"(
¥ ALL | DISTINCT

D#)A90)&(, 31&6$&( 1+ 09/"1',(8 $6)1&'+& 6$=1+#)("0 0 ')=".& .&A$18()("0:

WALL 0#1<2)&( 03& A')2&'+, 0 ')=". .&A$18()("0.

WDISTINCT $6)1,&( 6$=1+#)(9 +A ')=".) .&A$18()("0.

I" $%"12)'+<: ALL
I"6."='"& "/+3)'+& 3%. 0 .)A6&1& H9.)@&'+& DISTINCT.
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¥ <object_name> +1+ <alias>
D#)A90)&( +6&'(+4+#)(". "=F&#() +1+ /3&06"'+% "=F&#() (#)# "/.&6&1&'" 0 09.)@&'++ FROM).

¥ *  (A0&A6"2#))
V0&A6"2#) ,01,&(3, 3"#.);&'+&%, "="A')2)<;+%, 2(" 0 090"6& 6"1@'9 =9(8 $#)A)'9 03&
3("1=*9 $#)A)''">" "=F&#() +1+ 03& 3("1=*9 03&: "=F&#("0, &31+ *  '& 3"/."0"@6)&(3, +%&'&%
"=F&#() +1+ /3&06"'+%"%.
I"6."='"& "/+3)'+& 3%. 0 .)A6&1& H9.)@&'+& 3" A0&A6"2#"7 * .

¥ <col_name>
D#)A90)&( +6&'(+4+#)(". 3("1=*) (#)# "/.&6&1&'" 0 09.)@&'++ FROM).

¥ $<col_position>
D#)A90)&( /"1"@&'+& 3("1=*) (')2+'), 3 1) 0 3""(0&(3(0++ 3 "/.&6&1&'+&% 0 09.)@&'++ FROM.
531+ ') 3("1=&* &3(8 3391#) +A ()=1+*9, J(" 2+31" '& %"@&( /.&09?)(8 %)#3+%)18'"&
#"1+2&3(0" 3("1=*"0 0 ()=1+*&.

¥ <expression>
D#)A90)&( 09.)@&'+& (')/.+%&. %)(&%)(+2&3#"&), #"("."& 092+31,&(3, #)# "/.&6&1&''"&
A')2&'+& 61, 1<="7 A)6)''"7 3(."#+.

¥ [ AS ] <col_alias>
D#)A90)&( /3&06"'+% 3("1=*), ')A')2&''97 .&A$18(+.$<;&%$ 09.)@&'+<. G' +3/"18A$&(3, 0
#)2&3(0& "("=.)@)&%">" +%&'+ 0 3/+3#& SELECT 0&.:'&>" $."0', + 0 #)2&3(0& +%&'+ 3("1=*) 0"
03(."&''"% /.&63()01&'++.

"
L& ')A')2)7(& ()#"7 /3&06"'+% 3("1=*), #"(".97 =$6&( 3"0/)6)(8 3 +%&'&%
6.$>">" 3("1=*), ') #"(".97 &3(8 3391#) 0 A)/."3&. L)/.+%&., &31+ 09
09=+.)&(& 3("1=*9 3 +%&')%+ prod_id  + product_id , '& ')A')2)7(& /3&06"'+%
product_id  3("1=*$ prod_id .

C%. ()#@& .)A6&1 AS

¥ ILIKE <pattern>
D#)A90)&(, 2(" 0 .&A$18()(9 A)/."3) 6"1@'9 =9(8 0#1<2&'9 ("18#" 3("1=*9,
3""(0&(3(0$<;+& A)6)''"%$ ?)=1"'$.
H ?)=1"'& %"@'" +3/"18A"0)(8 31&6$<;+& 09.)@&'+, SQL:

WC+%0"1 /"62&.#+0)'+, _ 61, 3"/"3()01&'+, 3 1<=9% "6+'"2'9% 3+%0"1"%.

WC+%0"1 /."*&'() % 61, 3"/"3()01&'+, 3 1<="7 /"31&6"0)(&18'"3(8< +A '$1, +1+ ="1&&
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3+%0"1"0.

¥ EXCLUDE <col_name> +1+
EXCLUDE (<col_name_1>, <col_name_2>, É)
D#)A90)&( 3("1=*9, #"(".9& 6"1@'9 =9(8 +3#1<2&'9 +A .&A$18()("0 A)/."3).

¥ REPLACE (<expression> AS <col_name> [ , <expression> AS <col_name>, É] )
Replaces the value of col_name with the value of the evaluated expression expr. V)%&',&( A')2&'+&
$#)A)''">" 3("1=*) ') .&A$18()( /.+%&'&'+, 09.)@&'+, <expression> # &>" +3:"6'"%$
A')2&'+<.

¥ RENAME <col_name> AS <col_alias> +1+
RENAME (<col_name_1> AS <col_alias_1>, <col_name_2> AS <col_alias_2>, É)
D#)A90)&( /3&06"'+%9 3("1=*"0, #"(".9& =$6$( +3/"18A"0)'9 0 .&A$18()(): A)/."3).

¥ TOP <n>
D#)A90)&( %)#3+%)18'"& #"1+2&3(0" 3(."#, #"(".9& =$6$( .&A$18()("% A)/."3).

!"7'&"(
¥ H9=+.)&% 03& 3("1=*9 +A ()=1+*9 3 +%&'&% my_table:

SELECT *  FROM my_table;

¥ H9/"1',&% ).+4%&(+2&3#+& 6&73(0+, ')6 3("1=*)%+ ()=1+*9 + $#)A90)&% /3&06"'+%:

SELECT
Ê   column_1 + column_2 AS sum,
Ê   sqrt ( column_1)  AS sq_root
FROM my_table;

¥ N3/"18A$&% /.&4+#3'9& /3&06"'+%9 61, /"1$2&'+, (">" @& .&A$18()():

SELECT
Ê   sum:  column_1 + column_2,
Ê   sq_root :  sqrt ( column_1)
FROM my_table;

¥ H9=+.)&% 03& $'+#)18'9& +%&') +A ()=1+*9 employees (%2&#7'+>+ ):
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SELECT DISTINCT name FROM employees;

¥ H90"6+% "=;&& #"1+2&3(0" 3(."# 0 ()=1+*& employees:

SELECT count( * )  FROM employees;

¥ H9=+.)&% 03& 3("1=*9, #."%& 3("1=*) name, +A ()=1+*9 employees:

SELECT *  EXCLUDE ( name)  FROM employees;

¥ H9=+.)&% 03& 3("1=*9 +A ()=1+*9 employees, '" A)%&',&% name ') .&A$18()( /.+%&'&'+,
4$'#*++ lower(name):

SELECT *  REPLACE ( lower ( name)  AS name)  FROM employees;

¥ H9=+.)&% +A ()=1+*9 03& 3("1=*9, 3""(0&(3(0$<;+& A)6)''"%$ .&>$1,.'"%$ 09.)@&'+<:

SELECT COLUMNS( 'number\d +' )  FROM employees;

¥ H92+31,&% 4$'#*+< /" 03&% A)6)''9% 3("1=*)% ()=1+*9:

SELECT min( COLUMNS( *))  FROM employees;

¥ N3/"18A$&% 60"7'9& #)092#+ ( " ), 2("=9 09=.)(8 3("1=*9 3 /."=&1)%+ +1+ 3/&*+)18'9%+
3+%0"1)%+:

SELECT "!"#$%$& '#& ()*+,)-."  FROM employees;

-97/#. /0#%$L#= SELECT
H9.)@&'+& SELECT 3"6&.@+( 3/+3"# 09.)@&'+7, #"(".9& "/.&6&1,<( .&A$18()( A)/."3). C/+3"#
SELECT %"@&( 3391)(83, ') 1<=9& 3("1=*9 0 09.)@&'++ FROM + "=F&6+',(8 +: 3 /"%";8<
09.)@&'+7. I"3#"18#$ .&A$18()("% SQL-A)/."3) ,01,&(3, ()=1+*), #)@6"& 09.)@&'+& 0
09.)@&'++ SELECT ()#@& +%&&( +%,. H9.)@&'+, %">$( =9(8 ,0'" ')A0)'9 3 /"%";8< "/&.)(".) AS
(')/.+%&., expr AS name). 531+ /"18A"0)(&18 '& $#)A)1 +%,, (" 09.)@&'+, +%&'$<(3, 3+3(&%"7
)0("%)(+2&3#+.

! N%&') 3("1=*"0 '& 2$03(0+(&18'9 # .&>+3(.$, &31+ "'+ A)6)<(3, =&A #)092&#.

E("5N&37& /# 6=&6:#F.#J *
H9.)@&'+& 3" A0&A6"2#"7 ( )/Ñ/0). ,1+2$"%34.+ -56"7+4$+, 8.).6.+ 6",9$6&+),& :. #4.7+,)-" -56"7+4$;
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4" .,4.-+ ,.:+67$#.<. -56"7+4$& FROM. = 16.,)+;9+# ,%>*"+  .)3?+.,&(3, 6" 03&: 09.)@&'+7 0
09.)@&'++ FROM.

¥ H9=+.)&% 03& 3("1=*9 +A ()=1+*9 3 +%&'&% my_table:

SELECT *  FROM my_table;

E("5N&37& DISTINCT
H9.)@&'+& DISTINCT %"@'" +3/"18A"0)(8 61, /"1$2&'+, ("18#" $'+#)18'9: 3(."# 0
.&A$18()(&-Ñ-()#+% "=.)A"%, 03& 6$=1+#)(9 =$6$( "(4+18(."0)'9.

¥ H9=+.)&% 03& $'+#)18'9& +%&') +A ()=1+*9 employees:

SELECT DISTINCT name FROM employees;

!
V)/."39, ')2+')<;+&3, 3 SELECT DISTINCT, 09/"1',<( 6&6$/1+#)*+<, #"(".),
,01,&(3, 6".">"3(",;&7 "/&.)*+&7. I"J("%$ +3/"18A$7(& DISTINCT ("18#" 0 31$2)&
'&"=:"6+%"3(+.

E("5N&37& DISTINCT ON
H9.)@&'+& DISTINCT ON 0"A0.);)&( ("18#" "6'$ 3(."#$ 61, #)@6">" $'+#)18'">" A')2&'+, 0
')=".& 09.)@&'+7, #)# "/.&6&1&'" 0 09.)@&'++ ON. 531+ /.+3$(3(0$&( $31"0+& ORDER BY, ("
0"A0.);)&(3, /&.0), 3(."#), #"(".), 03(.&2)&(3, 0 3""(0&(3(0++ 3 $31"0+&% ORDER BY. 531+ $31"0+&
ORDER BY "(3$(3(0$&(, /&.0), 03(.&2)<;),3, 3(."#) '& "/.&6&1&') + %"@&( =9(8 1<="7 3(."#"7 0
()=1+*&.

H9=+.)&% 3"(.$6'+#) 3 ')+="18?&7 A)./1)("7 61, #)@6">" "(6&1):

SELECT DISTINCT ON( department)  name,  salary
Ê   FROM employees
Ê   ORDER BY salary  DESC;

!

I.+ A)/."3& ="18?+: ')="."0 6)''9: +3/"18A"0)'+& DISTINCT 61, 03&: 3("1=*"0
%"@&( =9(8 6".">"3(",;&7 "/&.)*+&7. I"J("%$ .)33%"(.+(& 0"A%"@'"3(8
+3/"18A"0)'+, DISTINCT ON 61, 3("1=*) (+1+ ')=".) 3("1=*"0), >).)'(+.$<;&>"
6"3()("2'$< 3(&/&'8 $'+#)18'"3(+ .&A$18()("0. L)/.+%&., +3/"18A"0)'+&
DISTINCT ON 61, #1<2&0">" 3("1=*) (3("1=*"0) ()=1+*9 >).)'(+.$&( /"1'$<
$'+#)18'"3(8.

@4"&4503(& K?3.L77
@4"&4503(& K?3.L77 -Ñ-J(" 4$'#*++, #"(".9& "=F&6+',<( A')2&'+, +A '&3#"18#+: 3(."# 0 "6'".
K">6) )>.&>)('9& 4$'#*++ /.+3$(3(0$<( 0 09.)@&'++ SELECT, A)/."3 /.&0.);)&(3, 0 )>.&>)('97
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A)/."3. H )>.&>)('"% A)/."3& =/&  09.)@&'+, 6"1@'9 =9(8 1+=" 2)3(8< )>.&>)('"7 4$'#*++, 1+="
2)3(8< >.$//9 (#)# $#)A)'" 0 09.)@&'++ GROUP BY).

¥ I"1$2)&% "=;&& #"1+2&3(0" 3(."# 0 ()=1+*& 3"(.$6'+#"0:

SELECT count( * )  FROM employees;

¥ I"1$2)&% "=;&& #"1+2&3(0" 3(."# 0 ()=1+*& 3"(.$6'+#"0, 3>.$//+."0)''9: /" "(6&1)%:

SELECT department,  count( * )
Ê   FROM employees
Ê   GROUP BY department;

I"6."='"& "/+3)'+& 3%. 0 .)A6&1& O>.&>)('9& 4$'#*++ .

+.#33(& K?3.L77
+.#33(& K?3.L77 -Ñ-J(" 4$'#*++, #"(".9& 09/"1',<( 092+31&'+, 61, ')=".) 3(."#, '&#"(".9%
"=.)A"% 30,A)''9: 3 (&#$;&7 3(."#"7. H9A"0 "#"''"7 4$'#*++ 03&>6) 3"6&.@+( 09.)@&'+& OVER,
31&6$<;&& A) ')A0)'+&% + ).>$%&'()%+ "#"''"7 4$'#*++. H9.)@&'+& OVER "/.&6&1,&(, #)#
+%&''" '$@'" .)A6&1+(8 3(."#+ A)/."3) 61, "=.)="(#+ "#"''"7 4$'#*+&7.

¥ I"1$2)&% 3("1=&* row_number, 3"6&.@);+7 +'#.&%&'('9& +6&'(+4+#)(".9 61, #)@6"7 3(."#+
()=1+*9 A)./1)(:

SELECT row_number()  OVER ()
Ê   FROM salaries ;

¥ H92+31,&% .)A'+*$ %&@6$ (&#$;&7 + /.&696$;&7 3$%%"7 0 /".,6#& $=90)'+, 0.&%&'+:

SELECT amount -  lag ( amount)  OVER ( ORDER BY time)
Ê   FROM salaries ;

I"6."='"& "/+3)'+& 3%. 0 .)A6&1& G#"''9& 4$'#*++ .

WITH
H9.)@&'+& WITH /"A0"1,&( $#)A)(8 "=;+& ()=1+2'9& 09.)@&'+, (CTE). Q&>$1,.'9&
('&.&#$.3+0'9&) "=;+& ()=1+2'9& 09.)@&'+,-Ñ-J(", /" 3$(+, /.&63()01&'+, (view), #"(".9&
">.)'+2&'9 .)%#)%+ #"'#.&('">" A)/."3). CTE %">$( 3391)(83, 6.$> ') 6.$>) + =9(8 01"@&''9%+.

-7305./7/

[  WITH
Ê      <cte_name1> [  (  <cte_column_list > )  ]  AS (  SELECT ...   )
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Ê  [  ,  <cte_name2> [  (  <cte_column_list > )  ]  AS (  SELECT ...   )  ]
Ê  [  ,  <cte_nameN> [  (  <cte_column_list > )  ]  AS (  SELECT ...   )  ]
]
SELECT ...

!5"5'&0"(
¥ <cte_name1> , <cte_nameN>

N%, CTE.

¥ <cte_column_list>
N%&') 3("1=*"0 0 CTE ("=;&& ()=1+2'"& 09.)@&'+&).

!"7'&"(
C"A6)6+% CTE 3 +%&'&% cte  + +3/"18A$&% &>" 0 "3'"0'"% A)/."3&:

WITH cte  AS ( SELECT 33 AS amount)
Ê   SELECT *  FROM cte ;

+--------+
| amount |
+--------+
| 33     |
+--------+

C"A6)6+% 60) CTE cte1  + cte2 , >6& 0("."7 CTE 3391)&(3, ') /&.097 CTE:

WITH
Ê   cte1 AS ( SELECT 33 AS i ),
Ê   cte2 AS ( SELECT i  *  2 AS amount_doubled FROM cte1)
SELECT *  FROM cte2;

+----------------+
| amount_doubled |
+----------------+
| 66             |
+----------------+

!1, 3("1=*"0 CTE %"@'" A)6)0)(8 +%&'):
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WITH my_cte( amount)  AS ( SELECT 33 AS i )
SELECT *  FROM my_cte;

+--------+
| amount |
+--------+
| 33     |
+--------+

FROM
H9.)@&'+& FROM $#)A90)&( +3("2'+# 6)''9:, 3 #"(".9%+ 6"1@') .)="()(8 "3()18'), 2)3(8
A)/."3). C ("2#+ A.&'+, 1">+#+, 09.)@&'+& FROM-Ñ-J(" %&3(", 3 #"(".">" ')2+')&(3, 09/"1'&'+&
A)/."3).

H9.)@&'+& FROM %"@&( 3"6&.@)(8 "6'$ ()=1+*$, #"%=+')*+< +A '&3#"18#+: ()=1+*,
"=F&6+'&''9: 3 /"%";8< 09.)@&'+, JOIN, +1+ 6.$>"7 A)/."3 SELECT 0 $A1& /"6A)/."3).

-7305./7/

SELECT ...
FROM objectReference  [  JOIN objectReference  [  ...  ]  ]
[  ...  ]

>6&:

objectReference  :: =
Ê  {
Ê     [ <namespace>.] <object_name>
Ê          [  AT |  BEFORE (  <object_state > )  ]
Ê          [  CHANGES (  <change_tracking_type > )  ]
Ê          [  MATCH_RECOGNIZE ]
Ê          [  PIVOT |  UNPIVOT ]
Ê          [  [  AS ]  <alias_name> ]
Ê    |  <table_function >
Ê          [  PIVOT |  UNPIVOT ]
Ê          [  [  AS ]  <alias_name> ]
Ê    |  (  VALUES (...)  )
Ê    |  (  <subquery> )
Ê          [  [  AS ]  <alias_name> ]
Ê    |  DIRECTORY(  @<stage_name> )
Ê  }
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!5"5'&0"(
¥ [<namespace>.]<object_name>

D#)A90)&( +%, "=F&#() (()=1+*9 +1+ /.&63()01&'+,), # #"("."%$ /."+A0"6+(3, A)/."3.

¥ <table_function>
D#)A90)&( 3+3(&%'$< ()=1+2'$< 4$'#*+<, ()=1+2'$< 4$'#*+< UDF +1+ %&("6 #1)33) 61,
09A"0) 0 09.)@&'++ FROM.

¥ VALUES
H9.)@&'+& VALUES %"@&( 3"6&.@)(8 1+(&.)18'9& A')2&'+, +1+ 09.)@&'+,, #"(".9& =$6$(
+3/"18A"0)(83, 0 09.)@&'++ FROM. [(" 09.)@&'+& ()#@& %"@&( 3"6&.@)(8 /3&06"'+%9 ()=1+*
+ 3("1=*"0 ('& /"#)A)'9 ') 3:&%& 09?&).

¥ <subquery>
I"6A)/."3 0 09.)@&'++ FROM.

¥ DIRECTORY( @stage_name )
D#)A90)&( +%, J()/), 0#1<2)<;&>" ()=1+*$ #)()1">"0.

¥ [ AS ] <alias_name>
D#)A90)&( +%,, A)6)''"& 61, "=F&#(), # #"("."%$ "') "('"3+(3,. P"@&( +3/"18A"0)(83, 3
1<=9%+ 6.$>+%+ /"6A)/."3)%+ 0 09.)@&'++ FROM. G/&.)(". AS %"@&( "/$3#)(83,.

¥ JOIN
D#)A90)&( ') 09/"1'&'+& 3"&6+'&'+, %&@6$ 60$%, (+1+ ="1&&) ()=1+*)%+ (+1+
/.&63()01&'+,%+ +1+ ()=1+2'9%+ 4$'#*+,%+). C"&6+'&'+& %"@&( =9(8 0'$(.&''+%
0'&?'+% +1+ +%&(8 6.$>"7 (+/. C"&6+'&'+& %"@&( +3/"18A"0)(8 #1<2&0"& 31"0" JOIN +1+
)18(&.')(+0'97 /"66&.@+0)&%97 3+'()#3+3 3"&6+'&'+,.
I"6."='"& "/+3)'+& 3%. 0 .)A6&1& JOIN.

!"7'&"(
¥ H9=+.)&% 03& 3("1=*9 +A ()=1+*9 3 +%&'&% my_table:

SELECT *
FROM my_table;

¥ H9=+.)&% 03& 3("1=*9 +A ()=1+*9 3 +%&'&% my_table 2&.&A /3&06"'+% mt:
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SELECT mt. *
FROM my_table mt;

¥ N3/"18A$&% /.&4+#3'97 /3&06"'+%:

SELECT mt. *
FROM mt:  my_table;

¥ H9=+.)&% 03& 3("1=*9 +A ()=1+*9 my_table 0 3:&%& my_schema:

SELECT *
FROM my_schema. my_table;

¥ H9=+.)&% 3("1=&* i  +A ()=1+2'"7 4$'#*++ range, >6& /&.097 3("1=&* 4$'#*++ 6+)/)A"')
/&.&+%&'"0)' 0 i :

SELECT t . i
FROM range( 1000)  AS t ( i );

¥ H9=+.)&% 03& 3("1=*9 +A /"6A)/."3):

SELECT *
FROM ( SELECT *  FROM my_table);

¥ G=F&6+',&% 60& ()=1+*9:

SELECT *
FROM my_table
JOIN other_table
Ê   ON my_table. key = other_table . key;

I"6."='"& "/+3)'+& 3%. 0 .)A6&1& JOIN.

JOIN
C"&6+'&'+, ( JOINS)-Ñ-J(" 4$'6)%&'()18'), .&1,*+"''), "/&.)*+,, +3/"18A$&%), 61,
>".+A"'()18'">" 3"&6+'&'+, 60$: ()=1+* +1+ "('"?&'+7. G('"?&'+, ')A90)<(3, 1&0), + /.)0),
3("."'9 3"&6+'&'+, 0 A)0+3+%"3(+ "( (">", #)# "'+ A)/+3)'9 0 09.)@&'++ JOIN. K)@6), 3(."#)
.&A$18()() 3"6&.@+( 3("1=*9 +A "="+: "('"?&'+7.

H 3"&6+'&'++ +3/"18A$&(3, /.)0+1" 61, 3"/"3()01&'+, /). 3(."# +A #)@6">" "('"?&'+,. X)3(" J("
/.&6+#)(, '" %">$( =9(8 $#)A)'9 + 6.$>+& /.)0+1).
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-7305./7/
P">$( +3/"18A"0)(83, 31&6$<;+& 0).+)'(9 3+'()#3+3):

SELECT ...
FROM <object_ref1 > [
Ê                    {
Ê                      INNER
Ê                      |  {  LEFT |  RIGHT |  FULL }  [  OUTER ]
Ê                    }
Ê                  ]
Ê                  JOIN <object_ref2 >
Ê [  ON <condition > ]
[  ...  ]

SELECT *
FROM <object_ref1 > [
Ê                    {
Ê                      INNER
Ê                      |  {  LEFT |  RIGHT |  FULL }  [  OUTER ]
Ê                    }
Ê                  ]
Ê                  JOIN <object_ref2 >
Ê [  USING(  <column_list > )  ]
[  ...  ]

SELECT ...
FROM <object_ref1 > [
Ê                    {
Ê                      |  NATURAL [  {  LEFT |  RIGHT |  FULL }  [  OUTER ]  ]
Ê                      |  CROSS
Ê                    }
Ê                  ]
Ê                  JOIN <object_ref2 >
[  ...  ]

!5"5'&0"(
¥ <object_ref1>  + <object_ref2>

K)@697 <object_ref>  /.&63()01,&( 3"="7 ()=1+*$ +1+ +3("2'+# 6)''9:, /"6"='97 ()=1+*&.

¥ JOIN
K1<2&0"& 31"0" JOIN, $#)A90)<;&&, 2(" ()=1+*9 6"1@'9 =9(8 3"&6+'&'9. JOIN #"%=+'+.$&(3,
3 6.$>+%+ #1<2&09%+ 31"0)%+ (')/.+%&., INNER +1+ OUTER), 2("=9 $#)A)(8 (+/ 3"&6+'&'+,.

62



¥ ON <condition>
E$1&0" 09.)@&'+&, #"("."& "/.&6&1,&( $31"0+, 3"&6+'&'+,.
I"6."='"& "/+3)'+& 3%. 0 .)A6&1& D31"0'"& 3"&6+'&'+& .

¥ USING <column_list>
C/+3"# 3("1=*"0, /" #"(".9% /."+A0"6+(3, 3"&6+'&'+&. C("1=*9 6"1@'9 =9(8 "6'"+%&''9%+
0 3"&6+',&%9: ()=1+*):.
I"6."='"& "/+3)'+& 3%. 0 .)A6&1& D31"0'"& 3"&6+'&'+& .

OUTER JOINQÑQ=3&R3&& /#&:73&37&
C(."#+, '& +%&<;+& 3"0/)6&'+7, %">$( =9(8 0"A0.);&'9, &31+ $#)A)'" 3"&6+'&'+& OUTER.
H'&?'+& 3"&6+'&'+, %">$( +%&(8 "6+' +A (+/"0:

¥ LEFT (H3& 3(."#+ +A 1&0">" "('"?&'+, 03(.&2)<(3, :"(, =9 "6+' .)A)

¥ RIGHT (H3& 3(."#+ +A /.)0">" "('"?&'+, 03(.&2)<(3, :"(, =9 "6+' .)A)

¥ FULL (H3& 3(."#+ +A "="+: "('"?&'+7 03(.&2)<(3, :"(, =9 "6+' .)A)

C"&6+'&'+&, #"("."& '& ,01,&(3, 0'&?'+% ( OUTER), ,01,&(3, 0'$(.&''+% ( INNER)-Ñ-0"A0.);)<(3,
("18#" (& 3(."#+, #"(".9& $6"01&(0".,<( $31"0+<.

531+ 0"A0.);)&(3, '&/).'), 3(."#), )(.+=$(9 6.$>"7 ()=1+*9 $3()')01+0)<(3, 0 A')2&'+& NULL.

CROSS JOINQÑQ9&"&."S/03#& /#&:73&37& (:&.5"0#=#
9"#76=&:&37&)
I."3(&7?+% (+/"% 3"&6+'&'+, ,01,&(3, CROSS JOIN. !1, J(">" (+/) 3"&6+'&'+, '&( '+#)#+:
$31"0+7, + "' /."3(" 0"A0.);)&( 03& 0"A%"@'9& /).9.

H&.'&% 03& /).9 3(."#:

SELECT a. * ,  b. *
FROM a
CROSS JOIN b;

[(" J#0+0)1&'('" A)/."3$, 0 #"("."% /."3(" "/$;&'" $31"0+& JOIN:

SELECT a. * ,  b. *
FROM a,  b;

</%#=3#& /#&:73&37&
E"18?+'3(0" 3"&6+'&'+7 A)6)&(3, /.&6+#)("%, #"(".97 3"&6+',&( )(.+=$(9 3 "6'"7 3("."'9 3
)(.+=$()%+ 3 6.$>"7 3("."'9. D31"0+, %">$( =9(8 ,0'" $#)A)'9 3 /"%";8< "/&.)("."0 ON + WHERE.
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I"#)@&% +3/"18A"0)'+& $31"0'9: 3"&6+'&'+7 ') /.+%&.& 60$: ()=1+*-Ñ- capitals  3" 3(.)')%+ +
+: 3("1+*)%+ + population  3" 3(.)')%+ + +: ')3&1&'+&% (0 %+11+"'):).

CREATE TABLE capitals  ( cap_country VARCHAR,  capital  VARCHAR);
CREATE TABLE population  ( pop_country VARCHAR,  population_mil  BIGINT);
INSERT INTO capitals  VALUES
Ê   ( 'Russia' ,  'Moscow'),
Ê   ( 'Italy' ,  'Rome'),
Ê   ( 'Spain' ,  'Madrid' ),
Ê   ( 'France' ,  'Paris' );
INSERT INTO population  VALUES
Ê   ( 'Russia' ,  143),
Ê   ( 'Spain' ,  48),
Ê   ( 'Brazil' ,  211);

H90&6&% 3(.)'9 3 +: 3("1+*&7 + ')3&1&'+&%, +3/"18A$, JOIN 3 "/&.)("."% ON:

SELECT *
FROM capitals
JOIN population  ON ( cap_country = pop_country);

+-------------+---------+-------------+----------------+
| cap_country | capital | pop_country | population_mil |
+-------------+---------+-------------+----------------+
| Russia      | Moscow  | Russia      | 143            |
+-------------+---------+-------------+----------------+
| Spain       | Madrid  | Spain       | 48             |
+-------------+---------+-------------+----------------+

B&/&.8 090&6&% (& @& 6)''9&, +3/"18A$, JOIN 3 "/&.)("."% WHERE:

SELECT t1 . * ,  t2 . *
FROM capitals  t1 ,  population  t2
WHERE t1 . cap_country = t2 . pop_country

+-------------+---------+-------------+----------------+
| cap_country | capital | pop_country | population_mil |
+-------------+---------+-------------+----------------+
| Russia      | Moscow  | Russia      | 143            |
+-------------+---------+-------------+----------------+
| Spain       | Madrid  | Spain       | 48             |
+-------------+---------+-------------+----------------+

C "/&.)("."% WHERE %"@'" +3/"18A"0)(8 '& ("18#" .)0&'3(0", '" + 6.$>+& /.&6+#)(9.

531+ +%&') 3("1=*"0 0 60$: ()=1+*): "6+')#"09 + A')2&'+, 0 '+: 6"1@'9 =9(8 .)0'9, (" %"@'"
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+3/"18A"0)(8 ="1&& /."3("7 3+'()#3+3 USING.

V)6)6+% (& @& ()=1+*9, '" 3 "6'"+%&''9%+ 3("1=*)%+ country :

CREATE TABLE capitals  ( country  VARCHAR,  capital  VARCHAR);
CREATE TABLE population  ( country  VARCHAR,  population_mil  BIGINT);
INSERT INTO capitals  VALUES
Ê   ( 'Russia' ,  'Moscow'),
Ê   ( 'Italy' ,  'Rome'),
Ê   ( 'Spain' ,  'Madrid' ),
Ê   ( 'France' ,  'Paris' );
INSERT INTO population  VALUES
Ê   ( 'Russia' ,  143),
Ê   ( 'Spain' ,  48),
Ê   ( 'Brazil' ,  211);

B&/&.8 090&6&% 3(.)'9 3 +: 3("1+*&7 + ')3&1&'+&% 2&.&A ="1&& /."3("7 A)/."3 3 USING:

SELECT *
FROM capitals
JOIN population  USING ( country );

+---------+---------+----------------+
| country | capital | population_mil |
+---------+---------+----------------+
| Russia  | Moscow  | 143            |
+---------+---------+----------------+
| Spain   | Madrid  | 48             |
+---------+---------+----------------+

NATURAL JOINQÑQ&/0&/0=&33#& /#&:73&37&
53(&3(0&''9& 3"&6+'&'+, "=F&6+',<( 60& ()=1+*9 ') "3'"0& 3("1=*"0 3 "6+')#"09%+ +%&')%+.

I"#)@&% +3/"18A"0)'+& ()#">" (+/) 3"&6+'&'+, ') /.+%&.& ("7 @& /).9 ()=1+* 3
"6'"+%&''9%+ 3("1=*)%+ country .

X("=9 "=F&6+'+(8 ()=1+*9 /" +: "=;&%$ 3("1=*$, 09/"1'+% #"%)'6$:

SELECT *
FROM capitals
NATURAL JOIN population ;

+---------+---------+---------+----------------+
| country | capital | country | population_mil |
+---------+---------+---------+----------------+
| Russia  | Moscow  | Russia  | 143            |
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+---------+---------+---------+----------------+
| Spain   | Madrid  | Spain   | 48             |
+---------+---------+---------+----------------+

G=.)(+(& 0'+%)'+&, 2(" 0 .&A$18()( =91+ 0#1<2&'9 ("18#" 3(."#+, 0 #"(".9: 0 "=&+: ()=1+*):
/.+3$(3(0"0)1 "6+' + ("( @& )(.+=$( country .

P9 %"@&% 09/"1'+(8 )')1">+2'97 A)/."3 3 /"%";8< 09.)@&'+, JOIN 3 #1<2&09% 31"0"% USING:

SELECT *
FROM capitals
JOIN population
USING ( country );

+---------+---------+----------------+
| country | capital | population_mil |
+---------+---------+----------------+
| Russia  | Moscow  | 143            |
+---------+---------+----------------+
| Spain   | Madrid  | 48             |
+---------+---------+----------------+

G=.)(+(& 0'+%)'+&, 2(" 0 ()#"% 31$2)& "6'"+%&''9& #"1"'#+ +A .)A'9: ()=1+* "3:1"/'$(3," 0
"6'$.

SEMI JOIN 7 ANTI JOINQÑQ9#%?/#&:73&37& 7
5307/#&:73&37&
I"1$3"&6+'&'+, 0"A0.);)<( 3(."#+ +A 1&0"7 ()=1+*9, #"(".9& +%&<( :"(, =9 "6'" 3"0/)6&'+& 0
/.)0"7 ()=1+*&.

O'(+3"&6+'&'+, 0"A0.);)<( 3(."#+ +A 1&0"7 ()=1+*9, #"(".9& '& +%&<( '+ "6'">" 3"0/)6&'+, 0
/.)0"7 ()=1+*&.

I.+ +3/"18A"0)'++ /"1$- +1+ )'(+3"&6+'&'+7 .&A$18()( '+#">6) '& =$6&( 3"6&.@)(8 ="18?&
3(."#, 2&% 0 1&0"7 ()=1+*&. I"1$3"&6+'&'+, "=&3/&2+0)<( ($ @& 1">+#$, 2(" + "/&.)(". IN.
O'(+3"&6+'&'+, "=&3/&2+0)<( ($ @& 1">+#$, 2(" + "/&.)(". NOT IN, A) +3#1<2&'+&% (">", 2("
)'(+3"&6+'&'+, +>'".+.$<( A')2&'+, NULL +A /.)0"7 ()=1+*9.

!"7'&" 9#%?/#&:73&37C
H90&6&% 3/+3"# ()#+: /). "3(.)')-3("1+*)" +A ()=1+*9 capitals , 61, #"(".9: ')A0)'+& 3(.)'9
/.+3$(3(0$&( 0 ()=1+*& population :

SELECT *
FROM capitals
SEMI JOIN population
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Ê   USING ( country );

+---------+---------+
| country | capital |
+---------+---------+
| Russia  | Moscow  |
+---------+---------+
| Spain   | Madrid  |
+---------+---------+

[("( A)/."3 J#0+0)1&'(&' 31&6$<;&%$:

SELECT *
FROM capitals
WHERE country  IN ( SELECT country  FROM population );

+---------+---------+
| country | capital |
+---------+---------+
| Russia  | Moscow  |
+---------+---------+
| Spain   | Madrid  |
+---------+---------+

!"7'&" 5307/#&:73&37C
H90&6&% 3/+3"# ()#+: /). "3(.)')-3("1+*)" +A ()=1+*9 capitals , 61, #"(".9: ')A0)'+, 3(.)'9 '&(
0 ()=1+*& population :

SELECT *
FROM capitals
ANTI JOIN population
Ê   USING ( country );

+---------+---------+
| country | capital |
+---------+---------+
| Italy   | Rome    |
+---------+---------+
| France  | Paris   |
+---------+---------+

[("( A)/."3 J#0+0)1&'(&' 31&6$<;&%$:

SELECT *
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FROM capitals
WHERE country  NOT IN
Ê   ( SELECT country  FROM population  WHERE country  IS NOT NULL);

+---------+---------+
| country | capital |
+---------+---------+
| Italy   | Rome    |
+---------+---------+
| France  | Paris   |
+---------+---------+

M5'.3?0#& /#&:73&37& (Self-Join)
Tengri  /"A0"1,&( +3/"18A"0)(8 A)%#'$("& 3"&6+'&'+& (3"&6+'&'+& ()=1+*9 3 3)%"7 3"="7) 61, 03&:
(+/"0 3"&6+'&'+7. G=.)(+(& 0'+%)'+&, 2(" ()=1+*9 6"1@'9 =9(8 $#)A)'9 2&.&A /3&06"'+%9,
+3/"18A"0)'+& "6'">" + (">" @& +%&'+ ()=1+*9 =&A /3&06"'+%"0 /.+0&6&( # "?+=#&:

CREATE TABLE t  ( x INTEGER);
SELECT *  FROM t  JOIN t  USING( x);

Binder Error:
Duplicate alias "t" in query!

!"=)01&'+& /3&06"'+%"0 /"A0"1,&( $3/&?'" "=.)="()(8 A)/."3:

CREATE TABLE t  ( num INTEGER);
SELECT *  FROM t  t1  JOIN t  t2  USING( num);

+-----+
| num |
+-----+

UNION
H9.)@&'+& UNION 6"=)01,&( .&A$18()(9 "6'">" A)/."3) # .&A$18()()% 6.$>">". I.+ J("%
6$=1+.$<;+&3, 3(."#+ $=+.)<(3, +A .&A$18()(), &31+ ("18#" '& 6"=)01&' "/&.)(". ALL.

X("=9 %"@'" =91" 092+31+(8 "=F&6+'&'+& .&A$18()("0 60$: A)/."3"0, J(+ A)/."39 6"1@'9 =9(8
3"0%&3(+%9%+. [(" "A')2)&(, 2(" "'+ 6"1@'9 +%&(8 "6+')#"0"& 2+31" 3("1=*"0 +
3""(0&(3(0$<;+& 3("1=*9 6"1@'9 =9(8 3"0%&3(+%9: (+/"0.
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-7305./7/

SELECT ...
UNION [ ALL]
SELECT ...
[ UNION [ ALL]
SELECT ...
...
];

!"7'&"(
¥ H90&6&% 3/+3"# 03&: 3(.)', #"(".9& 03(.&2)<(3, 0 3("1=*): country  0 60$: ()=1+*):-Ñ-3("1+* +

#"1+2&3(0) ')3&1&'+,:

CREATE TABLE capitals  ( country  VARCHAR,  capital  VARCHAR);
CREATE TABLE population  ( country  VARCHAR,  population_mil  BIGINT);

INSERT INTO capitals  VALUES
Ê   ( 'Russia' ,  'Moscow'),
Ê   ( 'Italy' ,  'Rome'),
Ê   ( 'Spain' ,  'Madrid' ),
Ê   ( 'France' ,  'Paris' );
INSERT INTO population  VALUES
Ê   ( 'Russia' ,  143),
Ê   ( 'Spain' ,  48),
Ê   ( 'Brazil' ,  211);

SELECT country  FROM capitals
UNION
SELECT country  FROM population ;

+---------+
| country |
+---------+
| Russia  |
+---------+
| Italy   |
+---------+
| France  |
+---------+
| Spain   |
+---------+
| Brazil  |
+---------+

¥ B&/&.8 61, (&: @& 60$: ()=1+* 090&6&% 3/+3"# 3(.)', #"(".9& 03(.&2)<(3, 0 3("1=*): country ,
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'" =&A 3"#.);&'+, /"0(".,<;+:3, 0:"@6&'+7. !1, J(">" +3/"18A$&% "/&.)(". ALL:

SELECT country  FROM capitals
UNION ALL
SELECT country  FROM population ;

+---------+
| country |
+---------+
| Russia  |
+---------+
| Italy   |
+---------+
| Spain   |
+---------+
| France  |
+---------+
| Russia  |
+---------+
| Spain   |
+---------+
| Brazil  |
+---------+

INTERSECT
H9.)@&'+& INTERSECT 0"A0.);)&( 03& 3(."#+, 3"6&.@);+&3, 0 .&A$18()(): + /&.0">", + 0(".">"
A)/."3). !.$>+%+ 31"0)%+, J(" 09.)@&'+& 092+31,&( /&.&3&2&'+& .&A$18()("0 60$: A)/."3"0.

X("=9 %"@'" =91" 092+31+(8 /&.&3&2&'+& 61, 60$: A)/."3"0, J(+ A)/."39 6"1@'9 =9(8
3"0%&3(+%9%+. [(" "A')2)&(, 2(" "'+ 6"1@'9 +%&(8 "6+')#"0"& 2+31" 3("1=*"0 +
3""(0&(3(0$<;+& 3("1=*9 6"1@'9 =9(8 3"0%&3(+%9: (+/"0.

-7305./7/

SELECT ...
INTERSECT
SELECT ...

!"7'&"(
¥ H90&6&% 3/+3"# 3(.)', #"(".9& 03(.&2)<(3, 0 3("1=*& country  + 0 ()=1+*& 3("1+* + 0 ()=1+*&

#"1+2&3(0) ')3&1&'+,:

CREATE TABLE capitals  ( country  VARCHAR,  capital  VARCHAR);
CREATE TABLE population  ( country  VARCHAR,  population_mil  BIGINT);
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INSERT INTO capitals  VALUES
Ê   ( 'Russia' ,  'Moscow'),
Ê   ( 'Italy' ,  'Rome'),
Ê   ( 'Spain' ,  'Madrid' ),
Ê   ( 'France' ,  'Paris' );
INSERT INTO population  VALUES
Ê   ( 'Russia' ,  143),
Ê   ( 'Spain' ,  48),
Ê   ( 'Brazil' ,  211);

SELECT country  FROM capitals
INTERSECT
SELECT country  FROM population ;

+---------+
| country |
+---------+
| Russia  |
+---------+
| Spain   |
+---------+

¥ N3/"18A$&% 4$'#*++ unnest + generate_series  + 092+31+% /&.&3&2&'+& 60$: A)/."3"0-Ñ-61,
2+3&1 "( 1 6" 10 + 61, 2+3&1 "( 10 6" 20:

SELECT unnest( generate_series ( 1,  10))  as numbers
INTERSECT
SELECT unnest( generate_series ( 10,  20))  as numbers;

+---------+
| numbers |
+---------+
| 10      |
+---------+

EXCEPT
H9.)@&'+& EXCEPT 0"A0.);)&( 03& 3(."#+, #"(".9& &3(8 0 .&A$18()(& /&.0">" A)/."3), '"
"(3$(3(0$<( 0 .&A$18()(& 0(".">". !.$>+%+ 31"0)%+, J(" 09.)@&'+& 092+31,&( .)A'+*$
.&A$18()("0 60$: A)/."3"0.

X("=9 %"@'" =91" 092+31+(8 .)A'+*$ 61, 60$: A)/."3"0, J(+ A)/."39 6"1@'9 =9(8
3"0%&3(+%9%+. [(" "A')2)&(, 2(" "'+ 6"1@'9 +%&(8 "6+')#"0"& 2+31" 3("1=*"0 +
3""(0&(3(0$<;+& 3("1=*9 6"1@'9 =9(8 3"0%&3(+%9: (+/"0.
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SELECT ...
EXCEPT
SELECT ...

!"7'&"(
¥ H90&6&% 3/+3"# 3(.)', #"(".9& 03(.&2)<(3, 0 3("1=*& country  0 ()=1+*& 3("1+*, '" '&

03(.&2)<(3, 0 "6'"+%&''"% 3("1=*& 0 ()=1+*& #"1+2&3(0) ')3&1&'+,:

CREATE TABLE capitals  ( country  VARCHAR,  capital  VARCHAR);
CREATE TABLE population  ( country  VARCHAR,  population_mil  BIGINT);

INSERT INTO capitals  VALUES
Ê   ( 'Russia' ,  'Moscow'),
Ê   ( 'Italy' ,  'Rome'),
Ê   ( 'Spain' ,  'Madrid' ),
Ê   ( 'France' ,  'Paris' );
INSERT INTO population  VALUES
Ê   ( 'Russia' ,  143),
Ê   ( 'Spain' ,  48),
Ê   ( 'Brazil' ,  211);

SELECT country  FROM capitals
EXCEPT
SELECT country  FROM population ;

+---------+
| country |
+---------+
| France  |
+---------+
| Italy   |
+---------+

¥ B&/&.8 /"/."=$&% 092+31+(8 .)A'+*$ 60$: A)/."3"0 3 .)A'9%+ ')=".)%+ 3("1=*"0:

CREATE TABLE capitals  ( country  VARCHAR,  capital  VARCHAR);
CREATE TABLE population  ( country  VARCHAR,  population_mil  BIGINT);

INSERT INTO capitals  VALUES
Ê   ( 'Russia' ,  'Moscow'),
Ê   ( 'Italy' ,  'Rome'),
Ê   ( 'Spain' ,  'Madrid' ),
Ê   ( 'France' ,  'Paris' );
INSERT INTO population  VALUES

72



Ê   ( 'Russia' ,  143),
Ê   ( 'Spain' ,  48),
Ê   ( 'Brazil' ,  211);

SELECT country ,  capital  FROM capitals  -- Error expected
EXCEPT
SELECT country  FROM population ;

ERROR: BinderException: Binder Error:
Set operations can only apply to expressions with the same number of result columns

P9 /"1$2+1+ "?+=#$, ()# #)# A)/."39 '& ,01,<(3, 3"0%&3(+%9%+ 61, 092+31&'+, .)A'+*9-Ñ-0
'+: A)6)'9 .)A'9& ')=".9 3("1=*"0.

WHERE
H9.)@&'+& WHERE "/.&6&1,&( 4+18(.9, #"(".9& =$6$( /.+%&'&'9 # 6)''9%. [(" /"A0"1,&(
09=.)(8 ("18#" ($ 2)3(8 6)''9:, #"(".), 0)3 +'(&.&3$&(. Y">+2&3#+ $31"0+& WHERE /.+%&',&(3,
3.)A$ /"31& $31"0+, FROM.

-7305./7/

...
WHERE <predicate >
[  ...  ]

!5"5'&0"(
¥ <predicate>

E$1&0" 09.)@&'+&. H9.)@&'+& %"@&( 3"6&.@)(8 1">+2&3#+& "/&.)(".9, ()#+& #)# AND, OR + NOT.

!"7'&"(
¥ H9=&.&% +A ()=1+*9 3("1+* 3(."#+, 0 #"(".9: A')2&'+& country -Ñ-'Italy' :

SELECT *
FROM capitals
WHERE country  = 'Italy' ;

+---------+---------+
| country | capital |
+---------+---------+
| Italy   | Rome    |
+---------+---------+
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¥ H9=&.&% +A ()=1+*9 6'&7 '&6&1+ 3(."#+, #"(".9& 3""(0&(3(0$<( A)6)''"%$ 09.)@&'+< LIKE,
2$03(0+(&18'"%$ # .&>+3(.$:

SELECT *
FROM weekdays
WHERE name LIKE '%S%';

+--------+----------+
| number |   name   |
+--------+----------+
| 6      | Saturday |
+--------+----------+
| 7      | Sunday   |
+--------+----------+

¥ H9=&.&% +A ()=1+*9 6'&7 '&6&1+ 3(."#+, #"(".9& 3""(0&(3(0$<( A)6)''"%$ 09.)@&'+< ILIKE,
'& 2$03(0+(&18'"%$ # .&>+3(.$:

SELECT *
FROM weekdays
WHERE name ILIKE '%S%';

+--------+-----------+
| number |    name   |
+--------+-----------+
| 2      | Tuesday   |
+--------+-----------+
| 3      | Wednesday |
+--------+-----------+
| 4      | Thursday  |
+--------+-----------+
| 6      | Saturday  |
+--------+-----------+
| 7      | Sunday    |
+--------+-----------+

¥ H9=&.&% 03& 3(."#+, 3""(0&(3(0$<;+& A)6)''"%$ 3"3()0'"%$ 09.)@&'+<:

SELECT *
FROM weekdays
WHERE number > 5 OR number = 3;

+--------+-----------+
| number |    name   |
+--------+-----------+
| 3      | Wednesday |

74



+--------+-----------+
| 6      | Saturday  |
+--------+-----------+
| 7      | Sunday    |
+--------+-----------+

CASE

+97/537&
H9.)@&'+& CASE /.&63()01,&( 3"="7 "=;&& $31"0'"& 09.)@&'+&. D31"0+, A)/+390)<(3, 2&.&A
#"'3(.$#*++ WHEN É THEN.

-7305./7/

CASE
Ê   WHEN <condition1 > THEN <result1 >
Ê [  WHEN <condition2 > THEN <result2 > ]
Ê [  ...  ]
Ê [  ELSE <result3 > ]
END

CASE <expression >
Ê   WHEN <value1> THEN <result1 >
Ê [  WHEN <value2> THEN <result2 > ]
Ê [  ...  ]
Ê [  ELSE <result3 > ]
END

!5"5'&0"(
¥ <condition>

D#)A90)&( $31"0+&-Ñ-09.)@&'+&, #"("."& 6"1@'" 092+31,(83, 0 =$1&0" A')2&'+& (True, False
+1+ NULL).

¥ <expression>
G=;&& 09.)@&'+&.

¥ <value>
V')2&'+&, 3"0/)6&'+& 3 #"(".9% /."0&.,&(3, 61, 09.)@&'+, <expression>. V')2&'+& %"@&(
=9(8 1+(&.)1"% +1+ 09.)@&'+&%. V')2&'+& 6"1@'" +%&(8 ("( @& (+/ 6)''9:, 2(" +
<expression>, +1+ +%&(8 (+/ 6)''9:, #"(".97 %"@'" /.&"=.)A"0)(8 0 (+/ 6)''9: <expression>.
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¥ <result>
Q&A$18()(, #"(".97 0"A0.);)&( 09.)@&'+&. 531+ "6'" $31"0+& +3(+''", (" 0"A0.);)&(3,
3""(0&(3(0$<;+7 .&A$18()(. 531+ +3(+''" ="1&& "6'">" $31"0+,, (" 0"A0.);)&(3, .&A$18()(,
A)6)''97 0 /&.0"% +3(+''"% $31"0++. 531+ /.+3$(3(0$&( "/*+"')18'97 "/&.)(". ELSE + '&
')76&'" '+ "6'">" 3"0/)6&'+, 0 WHEN, (" 09.)@&'+& 0"A0.);)&( .&A$18()( /" ELSE. 531+
"/&.)(". ELSE "(3$(3(0$&( + '& ')76&'" '+ "6'">" 3"0/)6&'+, 0 WHEN, (" .&A$18()("% =$6&( NULL.

!"7'&"(
¥ C"A6)6+% ()=1+*$ +A 2+3&1 3 1 6" 10. H #"1"'#$ result  A)/+?&% .&A$18()( 3.)0'&'+, 2+3&1 3

2+31"% 5.

CREATE TABLE demo. numbers AS
Ê   SELECT unnest( generate_series ( 1, 10))  AS number;

SELECT
Ê   number,
Ê   CASE
Ê       WHEN number < 5 THEN 'less than 5'
Ê       WHEN number > 5 THEN 'more than 5'
Ê       ELSE 'equal to 5'
Ê   END AS result
FROM demo. numbers;

+--------+-------------+
| number | result      |
+--------+-------------+
| 1      | less than 5 |
+--------+-------------+
| 2      | less than 5 |
+--------+-------------+
| 3      | less than 5 |
+--------+-------------+
| 4      | less than 5 |
+--------+-------------+
| 5      | equal to 5  |
+--------+-------------+
| 6      | more than 5 |
+--------+-------------+
| 7      | more than 5 |
+--------+-------------+
| 8      | more than 5 |
+--------+-------------+
| 9      | more than 5 |
+--------+-------------+
| 10     | more than 5 |
+--------+-------------+
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¥ C"A6)6+% ()=1+*$ >"."6"0 3 $#)A)'+&% 3(.)' + ')3&1&'+,. I"632+()&% 61, >"."6"0 +A Q"33++
3.&6'&& A')2&'+& ')3&1&'+,, ) 61, >"."6"0 +A N3/)'++-Ñ-%)#3+%)18'"& A')2&'+&:

CREATE TABLE demo. cities ( city_name VARCHAR,  city_country  VARCHAR,  city_population  BIGINT);

INSERT INTO demo. cities  VALUES
Ê   ( 'Moscow',  'Russia' ,  13000000),
Ê   ( 'Saint Petersburg' ,  'Russia' ,  5600000),
Ê   ( 'Madrid' ,  'Spain' ,  3400000),
Ê   ( 'Barcelona' ,  'Spain' ,  1700000);

SELECT
Ê   avg( CASE WHEN city_country  == 'Russia'  THEN city_population  END)
Ê   AS "Russia avg city population" ,
Ê   max( CASE WHEN city_country  == 'Spain'  THEN city_population  END)
Ê   AS "Spain max city population"
FROM demo. cities ;

+----------------------------+---------------------------+
| russia avg city population | spain max city population |
+----------------------------+---------------------------+
| 9300000                    | 3400000                   |
+----------------------------+---------------------------+

GROUP BY
H9.)@&'+& GROUP BY "/.&6&1,&(, #)#+& 3("1=*9 6"1@'9 +3/"18A"0)(83, 61, >.$//+."0#+ /.+
09/"1'&'++ 1<=9: )>.&>)*+7 0 09.)@&'++ SELECT. 531+ $#)A)'" $31"0+& GROUP BY, A)/."3 03&>6)
,01,&(3, )>.&>+."0)''9%, 6)@& &31+ 0 $31"0++ SELECT '&( ,0'" A)6)''">" )>.&>+."0)'+,.

531+ $#)A)'" $31"0+& GROUP BY, 03& #".(&@+, +%&<;+& 3"0/)6)<;+& 6)''9& 0 >.$//+.$<;+:
3("1=*): ((. &. 03& #".(&@+, /.+')61&@);+& "6'"7 >.$//&), =$6$( "=F&6+'&'9. V')2&'+, 3)%+:
>.$//+.$<;+: 3("1=*"0 '& +A%&',<(3,, ) 1<=9& 6.$>+& 3("1=*9 %">$( =9(8 "=F&6+'&'9 3
/"%";8< )>.&>)('"7 4$'#*++ (')/.+%&., count, sum, avg, + (. 6.).

GROUP BY ALL
N3/"18A$7(& GROUP BY ALL 61, >.$//+."0#+ 03&: 3("1=*"0 0 09.)@&'++ SELECT, #"(".9& '& "=&.'$(9
0 )>.&>)('9& 4$'#*++. [(" $/.";)&( 3+'()#3+3, /"A0"1,, :.)'+(8 3/+3"# 3("1=*"0 0 "6'"% %&3(&,
+ /.&6"(0.);)&( "?+=#+, 3":.)',, >.)'$1,.'"3(8 SELECT 0 3""(0&(3(0++ 3 >.)'$1,.'"3(8< GROUP BY
(')/.+%&., /.&6"(0.);)&( 6$=1+."0)'+&).

-7305./7/
P">$( +3/"18A"0)(83, 31&6$<;+& 0).+)'(9 3+'()#3+3):

SELECT ...
Ê FROM ...
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Ê [  ...  ]
Ê GROUP BY groupItem [  ,  groupItem [  ,  ...  ]  ]
Ê [  ...  ]

SELECT ...
Ê FROM ...
Ê [  ...  ]
Ê GROUP BY ALL
Ê [  ...  ]

>6&:

groupItem :: = {  <column_alias > |  <position > |  <expression > }

!5"5'&0"(
¥ <column_alias>

I3&06"'+% 3("1=*), A)6)''97 0 09.)@&'++ SELECT.

¥ <position>
I"A+*+, 09.)@&'+, 0 09.)@&'++ SELECT.

¥ <expression>
Y<="& 09.)@&'+&, A)6)''"& ') ()=1+*): 0 (&#$;&7 "=1)3(+ 0+6+%"3(+.

¥ GROUP BY ALL
D#)A90)&(, 2(" 03& J1&%&'(9 0 09.)@&'++ SELECT, #"(".9& '& +3/"18A$<( )>.&>)('9& 4$'#*++,
6"1@'9 +3/"18A"0)(83, 61, >.$//+."0#+.

!"7'&"(
¥ H92+31+% #"1+2&3(0" A)/+3&7 0 ()=1+*& employees (%2&#7'+>#1 ), "('"3,;+:3, # #)@6"%$

"(6&1$:

SELECT department,  count( * )
Ê   FROM employees
Ê   GROUP BY department;

¥ H92+31+% 3.&6'<< A)./1)($ 61, #)@6">" "(6&1) #)@6">" /"6.)A6&1&'+,:

SELECT division ,  department,  avg( salary )
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Ê   FROM employees
Ê   GROUP BY division ,  department;

¥ C>.$//+.$&% 6)''9& /" "(6&1)% + /"6.)A6&1&'+,%, 2("=9 $0+6&(8 03& $'+#)18'9& /).9
""(6&1-Ñ-/"6.)A6&1&'+&":

SELECT division ,  department
Ê   FROM employees
Ê   GROUP BY ALL;

HAVING
H9.)@&'+& HAVING %"@&( +3/"18A"0)(83, /"31& 09.)@&'+, GROUP BY 61, A)6)'+, #.+(&.+&0
4+18(.)*++ /"31& A)0&.?&'+, >.$//+."0#+. I" 3+'()#3+3$ 09.)@&'+& HAVING +6&'(+2'"
09.)@&'+< WHERE, '" &31+ 09.)@&'+& WHERE +3/"18A$&(3, 6" >.$//+."0#+, (" 09.)@&'+&
HAVING-Ñ-/"31& '&&.

-7305./7/

SELECT ...
FROM ...
GROUP BY ...
HAVING <predicate >
[  ...  ]

!5"5'&0"(
¥ <predicate>

E$1&0" 09.)@&'+&.

!"7'&"(
¥ I"632+()&% #"1+2&3(0" A)/+3&7 0 ()=1+*& employees (%2&#7'+>#1 ), #"(".9& 3"6&.@)( #)@697 +A

.)A1+2'9: "(6&1"0, "(=.)390), "(6&19 3 #"1+2&3(0"% %&'8?& 10:

SELECT department,  count( * )
FROM employees
GROUP BY department
HAVING count( * )  >= 10;

¥ H92+31+% 3.&6'<< A)./1)($ 61, #)@6">" "(6&1) #)@6">" /"6.)A6&1&'+, , '" ("18#" 61, (&:
"(6&1"0, >6& 3.&6',, A)./1)() ="18?&, 2&% %&6+)''), A)./1)():

SELECT division ,  department,  avg( salary )
FROM employees
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GROUP BY division ,  department
HAVING avg( salary )  > median( salary );

QUALIFY
H9.)@&'+& QUALIFY +3/"18A$&(3, 61, 4+18(.)*++ .&A$18()("0 "#"''9: 4$'#*+7. [() 4+18(.)*+,
.&A$18()("0 )')1">+2') ("%$, #)# 09.)@&'+& HAVING 4+18(.$&( .&A$18()(9 )>.&>)('9: 4$'#*+7,
/.+%&',&%9: 0 A)/."3): 3 09.)@&'+&% GROUP BY.

H9.)@&'+& QUALIFY /"A0"1,&( +A=&@)(8 '&"=:"6+%"3(+ +3/"18A"0)'+, /"6A)/."3) +1+ 09.)@&'+,
3 WITH 61, 09/"1'&'+, J("7 4+18(.)*++ (()# @&, #)# HAVING /"A0"1,&( +A=&>)(8 /"6A)/."3"0).

-7305./7/

QUALIFY <predicate >

G=;), 4".%) 09.)@&'+7 3 QUALIFY "=92'" 09>1,6+( ()# (6"/$3#)<(3, '&#"(".9& 0).+)*++ 0
/".,6#&):

SELECT <column_list >
Ê FROM <data_source>
Ê [ GROUP BY ...]
Ê [ HAVING ...]
Ê QUALIFY <predicate >
Ê [  ...  ]

!5"5'&0"(
¥ <column_list>

C/+3"# 09.)@&'+, SELECT.

¥ <data_source>
N3("2'+#"% 6)''9: "=92'" ,01,&(3, ()=1+*), '" J(" %"@&( =9(8 + 6.$>"7 +3("2'+# 6)''9:,
/"6"='97 ()=1+*&, ')/.+%&. /.&63()01&'+&, /"18A"0)(&183#), ()=1+2'), 4$'#*+, + (.6.

¥ <predicate>
I.&6+#)(-Ñ-J(" 09.)@&'+&, #"("."& 4+18(.$&( .&A$18()( /"31& 092+31&'+, )>.&>)('9: +
"#"''9: 4$'#*+7. I.&6+#)( /"6"=&' 09.)@&'+< HAVING, '" =&A 3)%">" #1<2&0">" 31"0) HAVING.
K."%& (">", /.&6+#)( %"@&( 3"6&.@)(8 "#"''9& 4$'#*++.

!"7'&"(
C"A6)6+% + A)/"1'+% ()=1+*$:
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CREATE TABLE qt  ( i  INTEGER,  p CHAR( 1),  o INTEGER);
INSERT INTO qt  ( i ,  p,  o)  VALUES
Ê   ( 1,  'A' ,  1),
Ê   ( 2,  'A' ,  2),
Ê   ( 3,  'B' ,  1),
Ê   ( 4,  'B' ,  2);

H J("% A)/."3& +3/"18A$&(3, 01"@&''), 3(.$#($.), ) '& QUALIFY:

SELECT *
Ê   FROM (
Ê        SELECT i ,  p,  o,
Ê               ROW_NUMBER()  OVER ( PARTITION BY p ORDER BY o)  AS row_num
Ê           FROM qt
Ê       )
Ê   WHERE row_num = 1;

+---+---+---+---------+
| I | P | O | ROW_NUM |
|---+---+---+---------|
| 1 | A | 1 |       1 |
| 3 | B | 1 |       1 |
+---+---+---+---------+

O 0 J("% A)/."3& +3/"18A$&(3, QUALIFY:

SELECT i ,  p,  o
Ê   FROM qt
Ê   QUALIFY ROW_NUMBER()  OVER ( PARTITION BY p ORDER BY o)  = 1;

+---+---+---+
| I | P | O |
|---+---+---|
| 1 | A | 1 |
| 3 | B | 1 |
+---+---+---+

N3/"18A$&% QUALIFY 61, 3391#+ ') "#"''9& 4$'#*++, #"(".9& '):"6,(3, 0 09.)@&'++ SELECT:

SELECT i ,  p,  o,  ROW_NUMBER()  OVER ( PARTITION BY p ORDER BY o)  AS row_num
Ê   FROM qt
Ê   QUALIFY row_num = 1;

+---+---+---+---------+
| I | P | O | ROW_NUM |
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|---+---+---+---------|
| 1 | A | 1 |       1 |
| 3 | B | 1 |       1 |
+---+---+---+---------+

H9.)@&'+& QUALIFY ()#@& %"@&( 3"2&()(83, 3 )>.&>)('9%+ 4$'#*+,%+  + %"@&( 3"6&.@)(8
/"6A)/."39:

SELECT c2,  SUM( c3)  OVER ( PARTITION BY c2)  AS r
Ê   FROM t1
Ê   WHERE c3 < 4
Ê   GROUP BY c2,  c3
Ê   HAVING sum( c1)  > 3
Ê   QUALIFY r  IN (
Ê       SELECT min( c1)
Ê       FROM test
Ê       GROUP BY c2
Ê       HAVING min( c1)  > 3);

ORDER BY
H9.)@&'+& ORDER BY ,01,&(3, %"6+4+#)("."% 090"6). Y">+2&3#+ "'" /.+%&',&(3, 0 3)%"% #"'*&
A)/."3) ('&/"3.&63(0&''" /&.&6 LIMIT, &31+ "'" /.+3$(3(0$&(). H9.)@&'+& ORDER BY 3".(+.$&(
3(."#+ /" #.+(&.+,% 3".(+."0#+ 0 /".,6#& 0"A.)3()'+, +1+ $=90)'+,. K."%& (">", 0 #)@6"%
09.)@&'++ ORDER BY %"@'" $#)A)(8, 31&6$&( 1+ /&.&%&;)(8 A')2&'+, NULL 0 ')2)1" +1+ 0 #"'&*.

H9.)@&'+& ORDER BY %"@&( 3"6&.@)(8 "6'" +1+ '&3#"18#" 09.)@&'+7, .)A6&1&''9: A)/,(9%+.
531+ 09.)@&'+7 '&(, (" =$6&( 096)') "?+=#). H9.)@&'+, %">$( ')2+')(83, 1+=" 3 /."+A0"18'">"
3#)1,.'">" 09.)@&'+, (#"("."& %"@&( =9(8 +%&'&% 3("1=*)), 1+=" 3 '"%&.) /"A+*++ 3("1=*) (>6&
+'6&#3)*+, ')2+')&(3, 3 1), 1+=" 3 #1<2&0">" 31"0) ALL. V) #)@69% 09.)@&'+&% %"@&( 31&6"0)(8
%"6+4+#)(". /".,6#) ( ASC +1+ DESC, /" $%"12)'+<-Ñ- ASC), +/+1+ %"6+4+#)(". /".,6#) NULL
(NULLSÊFIRST +1+ NULLSÊLAST, /" $%"12)'+<-Ñ- NULLS LAST).

ORDER BY ALL
K1<2&0"& 31"0" ALL $#)A90)&(, 2(" 090"6 6"1@&' =9(8 "(3".(+."0)' /" #)@6"%$ 3("1=*$ 0
/".,6#& 31&0) ')/.)0". L)/.)01&'+& 3".(+."0#+ %"@&( =9(8 +A%&'&'" 3 /"%";8<
ORDERÊBYÊALLÊASC +1+ ORDERÊBYÊALLÊDESC +/+1+ NULLSÊFIRST +1+ NULLSÊLAST. G=.)(+(& 0'+%)'+&, 2(" ALL
'& %"@&( +3/"18A"0)(83, 0 3"2&()'++ 3 6.$>+%+ 09.)@&'+,%+ 0 09.)@&'++ ORDERÊBY-Ñ-"'"
6"1@'" =9(8 3)%" /" 3&=&.

2#:7K7.50#" 9#"C:.5 635F&37J NULL
I" $%"12)'+< 3".(+."0#) /."+A0"6+(3, 3 /).)%&(.)%+ ASC + NULLS LAST, (" &3(8 A')2&'+,
3".(+.$<(3, 0 /".,6#& 0"A.)3()'+,, ) A')2&'+, NULL .)3/"1)>)<(3, /"31&6'+%+. [(" +6&'(+2'"
/".,6#$ 3".(+."0#+ /" $%"12)'+< 0 PostgreSQL. I".,6"# 3".(+."0#+ /" $%"12)'+< %"@'"
+A%&'+(8 3 /"%";8< 31&6$<;+: /).)%&(."0 #"'4+>$.)*++.
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N3/"18A$7(& /).)%&(. default_null_order , 2("=9 +A%&'+(8 /".,6"# 3".(+."0#+ /" $%"12)'+< NULL
') "6+' +A 31&6$<;+: 0).+)'("0:

¥ NULLS_FIRST

¥ NULLS_LAST

¥ NULLS_FIRST_ON_ASC_LAST_ON_DESC

¥ NULLS_LAST_ON_ASC_FIRST_ON_DESC:

L)/.+%&.:

SET default_null_order  = 'NULLS_FIRST';

N3/"18A$7(& /).)%&(. default_order , 2("=9 +A%&'+(8 ')/.)01&'+& 3".(+."0#+ /" $%"12)'+< ')
"6+' +A 31&6$<;+: 0).+)'("0:

¥ DESC

¥ ASC

L)/.+%&.:

SET default_order  = 'DESC';

I#%%5L77 (/A&'( /#9#/05=%&37C)
B&#3( /" $%"12)'+< 3".(+.$&(3, 3 +3/"18A"0)'+&% #"11)*++ 60"+2'">" 3.)0'&'+,. [(" "A')2)&(,
2(" A')2&'+, 3".(+.$<(3, /" +: 60"+2'9% /.&63()01&'+,% 0 UTF-8. T"(, J(" :"."?" .)="()&( 61,
ASCII-(&#3() (')/.+%&., 61, 6)''9: ') )'>1+73#"% ,A9#&), /".,6"# 3".(+."0#+ %"@&( =9(8
'&/.)0+18'9% 61, 6.$>+: ,A9#"0. !1, J("7 *&1+ /.&6$3%"(.&'9 #"11)*++.

-7305./7/

SELECT ...
FROM ...
ORDER BY orderItem  [  ,  orderItem  ,  ...  ]
[  ...  ]

>6&:

orderItem  :: = {  <column_alias > |  <position > |  <expression > }
Ê   [  {  ASC |  DESC }  ]  [  NULLS {  FIRST |  LAST }  ]
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!5"5'&0"(
¥ <column_alias>

I3&06"'+% 3("1=*), A)6)''97 0 3/+3#& SELECT.

¥ <position>
I"A+*+, 09.)@&'+, 0 3/+3#& SELECT.

¥ <expression>
Y<="& 09.)@&'+&, A)6)''"& ') ()=1+*): 0 (&#$;&7 "=1)3(+ 0+6+%"3(+.

¥ { ASC | DESC }
G/*+"')18'" 0"A0.);)&( A')2&'+, #1<2) 3".(+."0#+ 0 /".,6#& 0"A.)3()'+, ("( ')+%&'8?&>"
# ')+="18?&%$) +1+ $=90)'+, ("( ')+="18?&>" # ')+%&'8?&%$).
I" $%"12)'+<: ASC

¥ NULLS { FIRST | LAST }
G/*+"')18'" $#)A90)&(, 0"A0.);)<(3, 1+ A')2&'+, NULL 6"//"31& A')2&'+7, "(1+2'9: "( NULL,
0 A)0+3+%"3(+ "( /".,6#) 3".(+."0#+ ( ASC +1+ DESC).
I" $%"12)'+<: A)0+3+( "( /".,6#) 3".(+."0#+ ( ASC +1+ DESC), 3%. P"6+4+#)(". /".,6#)
A')2&'+7 NULL.

!"7'&"(
¥ H90&6&% 6'+ '&6&1+, $/".,6"2&''9& /" +: ')A0)'+<, +3/"18A$, /".,6"# 3".(+."0#+ /"

$%"12)'+< + 3()'6).('97 /".,6"# 61, A')2&'+7 NULL:

SELECT *
FROM weekdays
ORDER BY name;

+--------+-----------+
| number |    name   |
+--------+-----------+
| 5      | Friday    |
+--------+-----------+
| 1      | Monday    |
+--------+-----------+
| 6      | Saturday  |
+--------+-----------+
| 7      | Sunday    |
+--------+-----------+
| 4      | Thursday  |
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+--------+-----------+
| 2      | Tuesday   |
+--------+-----------+
| 3      | Wednesday |
+--------+-----------+
| 8      | null      |
+--------+-----------+

¥ H90&6&% 6'+ '&6&1+, $/".,6"2&''9& /" +: ')A0)'+< 0 /".,6#& $=90)'+, 3" A')2&'+,%+ NULL 0
')2)1&:

SELECT *
FROM weekdays
ORDER BY name DESC NULLS FIRST;

+--------+-----------+
| number |    name   |
+--------+-----------+
| 8      | null      |
+--------+-----------+
| 3      | Wednesday |
+--------+-----------+
| 2      | Tuesday   |
+--------+-----------+
| 4      | Thursday  |
+--------+-----------+
| 7      | Sunday    |
+--------+-----------+
| 6      | Saturday  |
+--------+-----------+
| 1      | Monday    |
+--------+-----------+
| 5      | Friday    |
+--------+-----------+

¥ B&/&.8 .)33%"(.+% 3+($)*+<, /.+ #"("."7 0 ')?&7 ()=1+*& 6'+ '&6&1+ /."'$%&."0)'9
')2+'), 3 0"3#.&3&'8, (#)# 6&1)&(3, 0 '&#"(".9: #)1&'6).'9: 3+3(&%):). X("=9 /.+0&3(+ && #
/.+092'"%$ 0+6$, $/".,6"2+% 6'+ '&6&1+ 3')2)1) /" (+/$ ( weekend +1+ '&(), ) A)(&% /"
'"%&.$:

SELECT *
FROM weekdays
ORDER BY weekend,  number;

+--------+-----------+---------+
| number |    name   | weekend |
+--------+-----------+---------+
| 2      | Monday    | false   |
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+--------+-----------+---------+
| 3      | Tuesday   | false   |
+--------+-----------+---------+
| 4      | Wednesday | false   |
+--------+-----------+---------+
| 5      | Thursday  | false   |
+--------+-----------+---------+
| 6      | Friday    | false   |
+--------+-----------+---------+
| 1      | Sunday    | true    |
+--------+-----------+---------+
| 7      | Saturday  | true    |
+--------+-----------+---------+

¥ I"#)@&% .)A'+*$ 0 3".(+."0#& 3 +3/"18A"0)'+&% .)A'9: #"11)*+7. H"A8%&% ')A0)'+, 60$:
4+'3#+: >"."6"0 0 +: ?0&63#"% + 4+'3#"% 0).+)'(): + $/".,6"2+% +: /" +: ?0&63#+%
')A0)'+,%, +3/"18A$, 3')2)1) /.)0+1) #"11)*++ 61, )'>1+73#">":

SELECT *
FROM finnish_cities
ORDER BY swed_name COLLATE EN

+-------------+-----------+
|  swed_name  |  fin_name |
+-------------+-----------+
| Åbo         | Turku     |
+-------------+-----------+
| Helsingfors | Helsinki  |
+-------------+-----------+

B&/&.8 36&1)&% (" @& 3)%"&, '" +3/"18A$&% /.)0+1) #"11)*++ 61, ?0&63#">":

SELECT *
FROM finnish_cities
ORDER BY swed_name COLLATE SV

+-------------+-----------+
|  swed_name  |  fin_name |
+-------------+-----------+
| Helsingfors | Helsinki  |
+-------------+-----------+
| Åbo         | Turku     |
+-------------+-----------+

H ?0&63#"% )14)0+(& =$#0) å +6&( 0 #"'*&, ) 0 )'>1+73#+: /.)0+1): #"11)*++ "') +6&( 0
')2)1&. G(3<6) %9 /"1$2)&% .)A'+*$ 0 /".,6#& 3".(+."0#+.
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LIMIT

E("5N&37& LIMIT
H9.)@&'+& LIMIT ,01,&(3, %"6+4+#)("."% 090"6). Y">+2&3#+ "'" /.+%&',&(3, 0 3)%"% #"'*&
A)/."3). H9.)@&'+& LIMIT ">.)'+2+0)&( #"1+2&3(0" 090"6+%9: 3(."#.

G=.)(+(& 0'+%)'+&, 2(" :"(, LIMIT %"@'" +3/"18A"0)(8 =&A $31"0+, ORDER BY, 0 ()#"% 31$2)&
.&A$18()(9 %">$( =9(8 '& 6&(&.%+'+."0)''9%+. B&% '& %&'&&, J(" %"@&( =9(8 /"1&A'",
')/.+%&., #">6) 09 :"(+(& /"1$2+(8 =93(.97 3.&A 6)''9:.

E("5N&37& OFFSET
H9.)@&'+& OFFSET $#)A90)&(, 3 #)#"7 /"A+*++ ')2+')(8 32+(90)'+& A')2&'+7, (. &. /&.09& OFFSET
A')2&'+7 +>'".+.$<(3,.

-7305./7/

SELECT ...
FROM ...
[  ORDER BY ...  ]
LIMIT <count> [  OFFSET <start > ]
[  ...  ]

!5"5'&0"(
¥ <count>

K"1+2&3(0" 0"A0.);)&%9: 3(."#. !"1@'" =9(8 '&"(.+*)(&18'"7 *&1"7 0&1+2+'"7.
V')2&'+& NULL ()#@& /.+'+%)&(3, + .)33%)(.+0)&(3, #)# '&">.)'+2&''"&.

¥ OFFSET <start>
L"%&. 3(."#+, /"31& #"("."7 0"A0.);)<(3, ">.)'+2&''9&/+A01&2&''9& 3(."#+. !"1@&' =9(8
'&"(.+*)(&18'"7 *&1"7 0&1+2+'"7.
531+ OFFSET "/$;&'", 090"6 ')2+')&(3, 3 /&.0"7 3(."#+ 0 ')=".& .&A$18()("0.
V')2&'+& NULL ()#@& /.+'+%)&(3, + .)33%)(.+0)&(3, #)# '&">.)'+2&''"& ((. &. 3(."#+
/."/$3#)(83, '& =$6$().

!"7'&"(
¥ H9=&.&% /&.09& 5 6'&7 +A ()=1+*9 6'&7 '&6&1+:

SELECT *
FROM weekdays
LIMIT 5;
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+--------+-----------+
| number |    name   |
+--------+-----------+
| 1      | Monday    |
+--------+-----------+
| 2      | Tuesday   |
+--------+-----------+
| 3      | Wednesday |
+--------+-----------+
| 4      | Thursday  |
+--------+-----------+
| 5      | Friday    |
+--------+-----------+

¥ H9=&.&% 5 3(."# +A ()=1+*9 6'&7 '&6&1+, ')2+'), 3 /"A+*++ 1 ((. &. +>'".+.$, /&.0$< 3(."#$):

SELECT *
FROM weekdays
LIMIT 5
OFFSET 1;

+--------+-----------+
| number |    name   |
+--------+-----------+
| 2      | Tuesday   |
+--------+-----------+
| 3      | Wednesday |
+--------+-----------+
| 4      | Thursday  |
+--------+-----------+
| 5      | Friday    |
+--------+-----------+
| 6      | Saturday  |
+--------+-----------+

LIKE

+97/537&
H9.)@&'+& 3 "/&.)("."% LIKE 0"A0.);)&( TRUE, &31+ (&#3("0), 3(."#) 3""(0&(3(0$&( A)6)''"%$
?)=1"'$.

531+ ?)=1"' '& 3"6&.@+( A')#"0 /."*&'() +1+ /"62&.#+0)'+,, (" "' +'(&./.&(+.$&(3,
=$#0)18'", + 0 J("% 31$2)& LIKE 6&73(0$&( #)# "/&.)(". .)0&'3(0):

SELECT
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Ê   'Tengri'  LIKE 'Tengri'  AS result ;

+--------+
| result |
+--------+
| true   |
+--------+

531+ 0 ?)=1"'& &3(8 3/&*+)18'9& 3+%0"19, (" "' +'(&./.&(+.$&(3, '& =$#0)18'", ) #)#
.&>$1,.'"& 09.)@&'+&:

¥ I"62&.#+0)'+& _ 0 ?)=1"'& 3""(0&(3(0$&( 1<="%$ "(6&18'"%$ 3+%0"1$.

¥ V')# /."*&'() % 0 ?)=1"'& 3""(0&(3(0$&( 1<="7 /"31&6"0)(&18'"3(+ +A '$1, +1+ ="1&&
3+%0"1"0.

C"/"3()01&'+& ?)=1"') LIKE 03&>6) /.+%&',&(3, #" 03&7 3(."#&. I"J("%$, &31+ (.&=$&(3,
3"/"3()0+(8 /"31&6"0)(&18'"3(8 0 1<="% %&3(& 3(."#+ (')#.9(8 ?)=1"'"% /"63(."#$), (" ?)=1"'
6"1@&' ')2+')(83, + A)#)'2+0)(83, A')#"% /."*&'() %.

P"@'" ()#@& +3/"18A"0)(8 /."(+0"/"1"@'9& /" A')2&'+< 09.)@&'+, <string> NOT LIKE <pattern>
+ NOT string LIKE <pattern> :

SELECT
Ê   NOT 'Tengri'  LIKE 'Tengri'  AS result_1 ,
Ê   'Tengri'  NOT LIKE 'Tengri'  AS result_2 ;

+----------+----------+
| result_1 | result_2 |
+----------+----------+
| false    | false    |
+----------+----------+

+9&"50#" ILIKE
G/&.)(". ILIKE %"@'" +3/"18A"0)(8 0%&3(" LIKE, 2("=9 36&1)(8 3"/"3()01&'+& '&2$03(0+(&18'9%
# .&>+3(.$:

SELECT
Ê   'Tengri'  ILIKE 'tengri'  AS result_1 ,
Ê   'Tengri'  ILIKE '%NGRi'  AS result_2 ;

+----------+----------+
| result_1 | result_2 |
+----------+----------+
| true     | true     |
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+----------+----------+

!"7'&"(
¥ I"#)@&% '&3#"18#" /.+%&."0 .)="(9 ?)=1"'"0 LIKE:

SELECT
Ê   'Tengri'  LIKE 'TNGRi'  AS result_1 ,
Ê   'Tengri'  LIKE 'T%'      AS result_2 ,
Ê   'TNGRi'  LIKE 'T%'      AS result_3 ,
Ê   'Tengri'  LIKE 'T_____'  AS result_4 ;

+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 |
+----------+----------+----------+----------+
| false    | true     | true     | true     |
+----------+----------+----------+----------+

¥ H9=&.&% +A ()=1+*9 3("1+* 3(.)'9, 0 #"(".9: 3("1+*) ')2+')&(3, ') M:

CREATE TABLE capitals  ( country  VARCHAR,  capital  VARCHAR);
INSERT INTO capitals  VALUES
Ê   ( 'Russia' ,  'Moscow'),
Ê   ( 'Italy' ,  'Rome'),
Ê   ( 'Spain' ,  'Madrid' ),
Ê   ( 'France' ,  'Paris' );

SELECT country  FROM capitals  WHERE capital  LIKE 'M%';

+---------+
| country |
+---------+
| Russia  |
+---------+
| Spain   |
+---------+

!#%&63(& //(%.7
¥ SIMILAR TO

¥ B&#3("09& 4$'#*++

¥ R$'#*++ 61, .&>$1,.'9: 09.)@&'+7
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SIMILAR TO

+97/537&
H9.)@&'+& 3 "/&.)("."% SIMILAR TO 0"A0.);)&( TRUE +1+ FALSE 0 A)0+3+%"3(+ "( (">",
')#1)690)&(3, 1+ &>" ?)=1"' ') 6)''$< (&#3("0$< 3(."#$.

[("( "/&.)(". /":"@ ') "/&.)(". LIKE, '" 0 6)''"% 31$2)& ?)=1"' +'(&./.&(+.$&(3, #)#
.&>$1,.'"& 09.)@&'+&. K)# + 0 31$2)& 3 LIKE, 09.)@&'+& 3 SIMILAR TO /."0&.,&(3, $3/&?'", ("18#"
&31+ ?)=1"' ')#1)690)&(3, ') 03< 3(."#$. [(" "(1+2)&(3, "( "=92'">" /"0&6&'+, .&>$1,.'9:
09.)@&'+7, >6& ?)=1"' %"@&( ')#1)690)(83, ') 1<=$< 2)3(8 3(."#+.

H .&>$1,.'9: 09.)@&'+,: +3/"18A$&(3, 3+'()#3+3 RE2.

P"@'" ()#@& +3/"18A"0)(8 /."(+0"/"1"@'9& /" A')2&'+< 09.)@&'+,
<string> NOT SIMILAR TO <pattern> + NOT string SIMILAR TO <pattern>

H9.)@&'+, 3 "/&.)("."% SIMILAR TO /"1'"3(8< 3+'"'+%+2'9 09.)@&'+,% 3 "/&.)("."% ~.

!"7'&"(

SELECT
Ê   'Tengri'  SIMILAR TO 'TNGRi'  AS result_1 ,  -- false expected
Ê   'Tengri'  SIMILAR TO 'T.*'     AS result_2 ,
Ê   'Tengri'  SIMILAR TO 'T.+i'    AS result_3 ,
Ê   'TNGRi'  SIMILAR TO 'T.+i'    AS result_4 ,
Ê   'T.+i'    SIMILAR TO 'T \.\+ i'  AS result_5 ;

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| false    | true     | true     | true     | true     |
+----------+----------+----------+----------+----------+

SELECT
Ê   'Tengri'  NOT SIMILAR TO 'TNGRi'  AS result_1 ,
Ê   NOT 'T.{3}i'  SIMILAR TO 'T.{3}i'  AS result_2 ;

+----------+----------+
| result_1 | result_2 |
+----------+----------+
| true     | true     |
+----------+----------+
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!#%&63(& //(%.7
¥ G/&.)(". ~

¥ LIKE

¥ B&#3("09& 4$'#*++

¥ R$'#*++ 61, .&>$1,.'9: 09.)@&'+7

AS
G/&.)(". AS 0 SQL-A)/."3): %"@&( +3/"18A"0)(83, 0 '&3#"18#+: .)A'9: 4$'#*+,:.

M5:537& 7'&3 :%C /0#%$L#= = 659"#/&
G/&.)(". AS %"@'" +3/"18A"0)(8, 2("=9 A)6)(8 +%&') (/3&06"'+%9) 61, 3("1=*"0 0 ()=1+*&,
#"(".), =$6&( 096)') 0 #)2&3(0& .&A$18()() A)/."3) +1+ +3/"18A"0)') 0 3)%"% A)/."3&:

SELECT
Ê   name AS Student
Ê   FROM students

531+ A)6)0)&%"& +%, 3"6&.@+( /."=&1, (" &>" '$@'" A)#1<2+(8 0 #)092#+:

SELECT
Ê   name AS "Student Name"
Ê   FROM students

M5:537& 7'&3 :%C 05$%7L = 659"#/&
G/&.)(". AS %"@'" +3/"18A"0)(8, 2("=9 A)6)(8 +%&') (/3&06"'+%9) 61, ()=1+*, #"(".9&
+3/"18A$<(3, 0 A)/."3&:

SELECT o. OrderID,  o. OrderDate,  c. CustomerName
Ê   FROM
Ê       Customers AS c,
Ê       Orders AS o
Ê   WHERE
Ê       c. CustomerName="Tengri"  AND c. CustomerID=o. CustomerID;

V6&38 0 A)/."3& 61, #.)(#"3(+ +3/"18A"0)'9 /3&06"'+%9 c + o 61, ()=1+* Customers + Orders, #
#"(".9% 6&1)&(3, A)/."3.

M5:537& 659"#/5 9"7 /#6:5377 05$%7L(
I.+ 3"A6)'++ ()=1+*9 "/&.)(". AS %"@'" +3/"18A"0)(8 61, (">", 2("=9 A)6)(8 A)/."3 # 6)''9%,
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.&A$18()( #"(".">" =$6&( A)/+3)' 0 3"A6)0)&%$< ()=1+*$:

CREATE TABLE films_recent  AS
Ê   SELECT *  FROM films  WHERE date_prod >= '2025-01-01' ;

DELETE
H9.)@&'+& DELETE $6)1,&( 3(."#+ +A ()=1+*9. D31"0+& 61, 09=".) $6)1,&%9: 3(."# %"@'" A)6)(8
2&.&A 09.)@&'+& WHERE.

H #)2&3(0& .&A$18()() A)/."3) 0"A0.);)&(3, #"1+2&3(0" $6)1&''9: 3(."#.

!
H%&3(" $6)1&'+, +1+ +A%&'&'+, 3(."# 0 3$;&3(0$<;+: ()=1+*): (09.)@&'+,
DELETE + UPDATE) .&#"%&'6$&(3, 3"A6)0)(8 '"09& ()=1+*9 ') "3'"0& 3$;&3(0$<;+: 3
/.+%&'&'+&% '&"=:"6+%9: 4+18(."0 (09.)@&'+& CREATE TABLE) + /.+
'&"=:"6+%"3(+ $6)1,(8 3$;&3(0$<;+& (09.)@&'+& TRUNCATE).

-7305./7/

DELETE FROM <table_name>
Ê   [  WHERE <condition > ]

!5"5'&0"(
¥ [ WHERE <condition> ]

D#)A90)&( $31"0+&, #"("."& =$6&( +3/"18A"0)(83, 61, 09=".) 3(."# 61, $6)1&'+,. 531+ J("(
/).)%&(. "/$;&', 03& 3(."#+ 0 ()=1+*& $6)1,<(3,, '" ()=1+*) '& $6)1,&(3,.

Q)A.&?&''9& "/&.)(".9 0'$(.+ $31"0+, <condition> :

W= .)0'"

W> ="18?&

W< %&'8?&

Win (É)  0:"6+( 0 3/+3"#

W+: #"%=+')*++

!"7'&"(

!"7'&" 1
C"A6)6+% ()=1+*$ 3 2+31)%+ "( 1 6" 100 + $6)1+% +A '&& 03& 3(."#+ =&A 6"/"1'+(&18'9: $31"0+7:
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CREATE TABLE demo. numbers ( numbers BIGINT);

INSERT INTO demo. numbers ( numbers)
Ê   SELECT unnest( generate_series ( 1, 100));

DELETE FROM demo. numbers;

+-------+
| count |
+-------+
| 100   |
+-------+

I."0&.+% 3"6&.@+%"& ()=1+*9:

SELECT *  FROM demo. numbers;

+---------+
| numbers |
+---------+
0 rows

!"7'&" 2
C"A6)6+% ()=1+*$ 3 2+31)%+ "( 1 6" 100 + $6)1+% +A '&& 3(."#+ 3 2+31)%+ %&'8?& 51 +1+ ="18?&
55:

CREATE TABLE demo. numbers ( numbers BIGINT);

INSERT INTO demo. numbers ( numbers)
Ê   SELECT unnest( generate_series ( 1, 100));

DELETE FROM demo. numbers
Ê   WHERE numbers < 51 OR numbers > 55;

+-------+
| count |
+-------+
| 95    |
+-------+

I."0&.+% 3"6&.@+%"& ()=1+*9:
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SELECT *  FROM demo. numbers

+---------+
| numbers |
+---------+
| 51      |
+---------+
| 52      |
+---------+
| 53      |
+---------+
| 54      |
+---------+
| 55      |
+---------+

!"7'&" 3
C"A6)6+% ()=1+*$ 3 2+31)%+ "( 1 6" 10 + $6)1+% +A '&& 3(."#+ 3 2+31)%+ +A 3/+3#) (2,4,6,8,10,12) :

CREATE TABLE demo. numbers ( numbers BIGINT);

INSERT INTO demo. numbers ( numbers)
Ê   SELECT unnest( generate_series ( 1, 10));

DELETE FROM demo. numbers
Ê   WHERE numbers IN ( 2, 4, 6, 8, 10, 12);

+-------+
| count |
+-------+
| 5     |
+-------+

I."0&.+% 3"6&.@+%"& ()=1+*9:

SELECT *  FROM demo. numbers;

+---------+
| numbers |
+---------+
| 1       |
+---------+
| 3       |
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+---------+
| 5       |
+---------+
| 7       |
+---------+
| 9       |
+---------+

UPDATE
H9.)@&'+& UPDATE "='"01,&( $#)A)''9& 3(."#+ 0 ()=1+*& + A)/+390)&( 0 '+: '"09& A')2&'+,.
D31"0+& 61, 09=".) "='"01,&%9: 3(."# %"@'" A)6)(8 2&.&A 09.)@&'+& WHERE.

H #)2&3(0& .&A$18()() A)/."3) 0"A0.);)&(3, #"1+2&3(0" "='"01&''9: 3(."#.

!
H%&3(" $6)1&'+, +1+ +A%&'&'+, 3(."# 0 3$;&3(0$<;+: ()=1+*): (09.)@&'+,
DELETE + UPDATE) .&#"%&'6$&(3, 3"A6)0)(8 '"09& ()=1+*9 ') "3'"0& 3$;&3(0$<;+: 3
/.+%&'&'+&% '&"=:"6+%9: 4+18(."0 (09.)@&'+& CREATE TABLE) + /.+
'&"=:"6+%"3(+ $6)1,(8 3$;&3(0$<;+& (09.)@&'+& TRUNCATE).

-7305./7/

UPDATE <table_name>
Ê   SET <col_name> = <value> [  ,  <col_name> = <value> ,  ...  ]
Ê   [  WHERE <condition > ]

!5"5'&0"(
¥ [ SET <col_name> = <value> ]

D#)A90)&( #"1"'#$ 61, "='"01&'+, + A')2&'+,, #"(".9& '&"=:"6+%" A)/+3)(8. P"@'"
$#)A90)(8 '&3#"18#" 09.)@&'+7 2&.&A ,  61, 1<=">" #"1+2&3(0) #"1"'"#.

¥ [ WHERE <condition> ]

D#)A90)&( $31"0+&, #"("."& =$6&( +3/"18A"0)(83, 61, 09=".) 3(."# 61, "='"01&'+,.

Q)A.&?&''9& "/&.)(".9 0'$(.+ $31"0+, <condition> :

W= .)0'"

W> ="18?&

W< %&'8?&

Win (É)  0:"6+( 0 3/+3"#

W+: #"%=+')*++
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!"7'&"(

!"7'&" 4
C"A6)6+% ()=1+*$ 3 2+31)%+ "( 1 6" 10 + "='"0+% #"1"'#$ numbers, A)/+3)0 0 '&& A')2&'+, +A '&&
3)%"7, $%'"@&''9& ') 100:

CREATE TABLE demo. numbers ( numbers BIGINT);

INSERT INTO demo. numbers ( numbers)
Ê   SELECT unnest( generate_series ( 1, 10));

UPDATE demo. numbers
Ê   SET numbers = numbers*100;

+-------+
| Count |
+-------+
| 10    |
+-------+

I."0&.+% 3"6&.@+%"& ()=1+*9:

SELECT *  FROM demo. numbers;

+---------+
| numbers |
+---------+
| 100     |
+---------+
| 200     |
+---------+
| 300     |
+---------+
| 400     |
+---------+
| 500     |
+---------+
| 600     |
+---------+
| 700     |
+---------+
| 800     |
+---------+
| 900     |
+---------+
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| 1000    |
+---------+

!"7'&" 5
C"A6)6+% ()=1+*$ 3 60$%, #"1"'#)%+ num_1 + num_2. V)/+?&% 0 #"1"'#$ num_1 2+31) "( 1 6" 10, )
#"1"'#$ num_2 "3()0+% /$3("7 (()% =$6$( A')2&'+, NULL). G='"0+% #"1"'#+ num_1 + num_2: A)/+?&% 0
num_1 A')2&'+, +A '&& 3)%"7, $%'"@&''9& ') 100, ) 0 num_2-Ñ-A')2&'+, +A num_1, $%'"@&''9& ') -1 .
C6&1)&% 03& J(" 3 $31"0+&%, 2(" A')2&'+, +A num_1 0:"6,( 0 3/+3"# (2,4,6,8,10,12) :

CREATE TABLE demo. numbers ( num_1 BIGINT,  num_2 BIGINT);

INSERT INTO demo. numbers ( num_1)
Ê   SELECT unnest( generate_series ( 1, 10));

UPDATE demo. numbers
Ê   SET num_1 = num_1*100,  num_2 = num_1*- 1
Ê   WHERE num_1 in  ( 2, 4, 6, 8, 10, 12);

+-------+
| Count |
+-------+
| 5     |
+-------+

I."0&.+% 3"6&.@+%"& ()=1+*9:

SELECT *  FROM demo. numbers;

+-------+-------+
| num_1 | num_2 |
+-------+-------+
| 200   | -2    |
+-------+-------+
| 400   | -4    |
+-------+-------+
| 600   | -6    |
+-------+-------+
| 800   | -8    |
+-------+-------+
| 1000  | -10   |
+-------+-------+
| 1     | null  |
+-------+-------+
| 3     | null  |
+-------+-------+
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| 5     | null  |
+-------+-------+
| 7     | null  |
+-------+-------+
| 9     | null  |
+-------+-------+

T?3.L77

@4"&4503(& K?3.L77
¥ any_value

¥ array_agg

¥ avg

¥ count

¥ count(argument)

¥ count_if

¥ max

¥ min

¥ median

¥ sum

87/%#=(& K?3.L77
¥ abs

¥ add

¥ ceil

¥ cos

¥ divide

¥ even

¥ exp

¥ floor

¥ fmod

¥ gcd

¥ greatest

¥ isfinite

¥ isinf

¥ isnan

99



¥ lcm

¥ least

¥ lgamma

¥ ln

¥ log

¥ log2

¥ multiply

¥ nextafter

¥ pi

¥ pow

¥ radians

¥ random

¥ round_even

¥ round

¥ setseed

¥ sign

¥ signbit

¥ sin

¥ sqrt

¥ subtract

¥ trunc

¥ G/&.)(". +

¥ G/&.)(". -

¥ G/&.)(". *

¥ G/&.)(". /

¥ G/&.)(". %

¥ G/&.)(". ^

¥ G/&.)(". <

¥ G/&.)(". >

¥ G/&.)(". <=

¥ G/&.)(". >=

¥ G/&.)(". =

¥ G/&.)(". <>

¥ G/&.)(". BETWEEN
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)&./0#=(& K?3.L77
¥ contains

¥ length

¥ strlen

¥ trim

¥ ltrim

¥ rtrim

¥ lower

¥ upper

¥ replace

¥ split

¥ substring

¥ chr

T?3.L77 :%C "&4?%C"3(A =("5N&37J
¥ regexp_extract

¥ regexp_extract_all

¥ regexp_full_match

¥ regexp_matches

¥ regexp_replace

¥ regexp_split_to_array

¥ regexp_split_to_table

¥ G/&.)(". ~

T?3.L77 :%C :50( 7 ="&'&37
¥ current_date

¥ current_localtimestamp

¥ current_time

¥ dayname

¥ datepart

¥ date_diff

¥ date_trunc

¥ dayofweek

¥ dayofyear

¥ isodow
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¥ monthname

¥ now

¥ strptime

T?3.L77 :%C JSON
¥ json_array_length

¥ json_contains

¥ json_exists

¥ json_extract

¥ json_extract_string

¥ json_group_array

¥ json_group_object

¥ json_keys

¥ json_transform

¥ json_transform_strict

¥ json_valid

¥ json_value

¥ json

¥ read_json

T?3.L77 :%C :=#7F3(A :533(A
¥ concat

¥ md5

¥ sha1

¥ sha256

¥ G/&.)(". ||

T?3.L77 :%C 4&#:533(A
¥ ST_Point

¥ ST_Distance

¥ ST_Distance_Sphere

+.#33(& K?3.L77
¥ cume_dist

¥ dense_rank
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¥ first_value

¥ lag

¥ last_value

¥ lead

¥ nth_value

¥ ntile

¥ percent_rank

¥ rank

¥ row_number

<07%70(
¥ cast

¥ coalesce

¥ generate_series

¥ hash

¥ nextval_tngri

¥ read_csv

¥ read_parquet

¥ read_xlsx

¥ try_cast

¥ unnest

¥ G/&.)(". ::

T?3.L77 '#:?%C Python tngri
¥ tngri.create_table

¥ tngri.run_notebook

¥ tngri.sql

¥ tngri.upload_df

¥ tngri.upload_file

¥ tngri.upload_s3

@4"&4503(& K?3.L77
O>.&>)('9& 4$'#*++-Ñ-J(" 4$'#*++, #"(".9& "=F&6+',<( A')2&'+, +A '&3#"18#+: 3(."# 0 "6'".

O>.&>)('9& 4$'#*++ "(1+2)<(3, "( 3#)1,.'9: 4$'#*+7 + "#"''9: 4$'#*+7 (&%, 2(" "'+
+A%&',<( #).6+')18'"3(8 .&A$18()(). I"J("%$ 0 A)/."3): +: %"@'" +3/"18A"0)(8 ("18#" 0

103

functions-tengri_functions:::tngri.create_table
functions-tengri_functions:::tngri.run_notebook
functions-tengri_functions:::tngri.sql
functions-tengri_functions:::tngri.upload_df
functions-tengri_functions:::tngri.upload_file
functions-tengri_functions:::tngri.upload_s3


09.)@&'+,: SELECT + HAVING.

E("5N&37& DISTINCT = 54"&4503(A
K?3.L7CA
K">6) +3/"18A$&(3, 09.)@&'+& DISTINCT, /.+ 092+31&'++ A')2&'+, )>.&>)('"7 4$'#*++
$2+(90)<(3, ("18#" $'+#)18'9& A')2&'+,. X)3(" J(" 09.)@&'+& +3/"18A$&(3, 0 3"2&()'++ 3
)>.&>)('"7 4$'#*+&7 count()  61, /"1$2&'+, #"1+2&3(0) $'+#)18'9: J1&%&'("0, '" %"@&(
+3/"18A"0)(83, + 3 6.$>+%+ )>.&>)('9%+ 4$'#*+,%+.

!"7'&"

CREATE TABLE cities ( city_name VARCHAR);

INSERT INTO cities  VALUES
Ê   ( 'Moscow'),
Ê   ( 'Moscow'),
Ê   ( 'Paris' ),
Ê   ( 'Madrid' );

SELECT
Ê   count( DISTINCT city_name)  AS distinct_cities_num ,
Ê   count( city_name)  AS cities_num
FROM cities ;

+---------------------+------------+
| distinct_cities_num | cities_num |
+---------------------+------------+
| 3                   | 4          |
+---------------------+------------+

L&#"(".9& )>.&>)('9& 4$'#*++ '&2$03(0+(&18'9 # /"0(".,<;+%3, A')2&'+,% (')/.+%&., min()  +
max()), + 61, '+: 09.)@&'+& DISTINCT +>'".+.$&(3,.

any_value()
+97/537& H"A0.);)&( /&.0"& A')2&'+& +A argument, "(1+2'"& "( NULL.

B/9#%16#=537& any_value(argument)

! L) .)="($ J("7 4$'#*++ 01+,&( /".,6"# 3".(+."0#+ 0 ()=1+*&.

! "#,=#7%(7/ -%+=(%

CREATE TABLE numbers( number_asc BIGINT,  number_desc BIGINT);
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INSERT INTO numbers VALUES
Ê   ( NULL,   3),
Ê   ( 1,      2),
Ê   ( 2,      1),
Ê   ( 3,      NULL);

SELECT
Ê   any_value( number_asc)  AS "any value from number asc" ,
Ê   any_value( number_desc)  AS "any value from number desc"
FROM numbers;

+---------------------------+----------------------------+
| any value from number asc | any value from number desc |
+---------------------------+----------------------------+
| 1                         | 3                          |
+---------------------------+----------------------------+

array_agg()
+97/537& H"A0.);)&( 3/+3"#, 3"6&.@);+7 03& A')2&'+, 3("1=*).

B/9#%16#=537& array_agg(argument)

!/&=:#37'( list()

! L) .)="($ J("7 4$'#*++ 01+,&( /".,6"# 3".(+."0#+ 0 ()=1+*&.

! "#,=#7%(7/ -%+=(%

CREATE TABLE numbers( number BIGINT);

INSERT INTO numbers VALUES
Ê   ( 1),
Ê   ( 2),
Ê   ( 3),
Ê   ( NULL);

SELECT
Ê   array_agg( number)  AS array_agg,
Ê   list ( number)  AS list
FROM numbers;

+--------------+--------------+
|   array_agg  |     list     |
+--------------+--------------+
| {1,2,3,None} | {1,2,3,None} |
+--------------+--------------+
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avg()
+97/537& H92+31,&( 3.&6'&& A')2&'+& 03&: '&/$3(9: A')2&'+7 0 argument.

B/9#%16#=537& avg(argument)

!/&=:#37'( mean()

! "#,=#7%(7/ -%+=(%

CREATE TABLE numbers( number BIGINT);

INSERT INTO numbers VALUES
Ê   ( 1),
Ê   ( 2),
Ê   ( 3),
Ê   ( NULL);

SELECT
Ê   avg( number)  AS average,
Ê   mean( number)  AS mean
FROM numbers;

+---------+------+
| average | mean |
+---------+------+
| 2       | 2    |
+---------+------+

count()
+97/537& H92+31,&( #"1+2&3(0" 3(."# 0 >.$//&.

B/9#%16#=537& count()

!/&=:#37'( count(*)

! "#,=#7%(7/ -%+=(%

CREATE TABLE numbers( number BIGINT);

INSERT INTO numbers VALUES
Ê   ( 1),
Ê   ( 2),
Ê   ( 3),
Ê   ( NULL);

SELECT
Ê   count()  AS rows_count,
Ê   count( * )  AS rows_count_star
FROM numbers;
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+------------+-----------------+
| rows_count | rows_count_star |
+------------+-----------------+
| 4          | 4               |
+------------+-----------------+

count(argument)
+97/537& H92+31,&( #"1+2&3(0" '&/$3(9: A')2&'+7 0 argument.

B/9#%16#=537& count(argument)

! "#,=#7%(7/ -%+=(%

CREATE TABLE numbers( number BIGINT);

INSERT INTO numbers VALUES
Ê   ( 1),
Ê   ( 2),
Ê   ( 3),
Ê   ( NULL);

SELECT
Ê   count()  AS rows_count,
Ê   count( number)  AS values_count
FROM numbers;

+------------+--------------+
| rows_count | values_count |
+------------+--------------+
| 4          | 3            |
+------------+--------------+

count_if()
+97/537& H"A0.);)&( #"1+2&3(0" A)/+3&7, $6"01&(0".,<;+: $31"0+<, +1+ NULL, &31+

'+ "6') A)/+38 '& $6"01&(0".,&( $31"0+<.

B/9#%16#=537& count_if(<condition>)

! "#,=#7%(7/ -%+=(%

CREATE TABLE text_table ( text_data  VARCHAR);

INSERT INTO text_table  VALUES
( 'Tengri' ),
( 'Tengri' ),
( 'TNGRi'),
( NULL);
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SELECT
Ê   COUNT_IF( TRUE)  AS row_number,
Ê   COUNT_IF( text_data  = 'Tengri' )  AS tengri_number
FROM text_table ;

+------------+---------------+
| row_number | tengri_number |
+------------+---------------+
| 4          | 2             |
+------------+---------------+

max()
+97/537& H"A0.);)&( %)#3+%)18'"& A')2&'+&, +%&<;&&3, 0 argument.

B/9#%16#=537& max(argument)

! "#,=#7%(7/ -%+=(%

CREATE TABLE numbers( number BIGINT);

INSERT INTO numbers VALUES
Ê   ( 1),
Ê   ( 2),
Ê   ( 3),
Ê   ( NULL);

SELECT
Ê   max( number)  AS max,
Ê   min( number)  AS min
FROM numbers;

+-----+-----+
| max | min |
+-----+-----+
| 3   | 1   |
+-----+-----+

min()
+97/537& H"A0.);)&( %+'+%)18'"& A')2&'+&, +%&<;&&3, 0 argument.

B/9#%16#=537& min(argument)

! "#,=#7%(7/ -%+=(%

CREATE TABLE numbers( number BIGINT);
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INSERT INTO numbers VALUES
Ê   ( 1),
Ê   ( 2),
Ê   ( 3),
Ê   ( NULL);

SELECT
Ê   max( number)  AS max,
Ê   min( number)  AS min
FROM numbers;

+-----+-----+
| max | min |
+-----+-----+
| 3   | 1   |
+-----+-----+

median()
+97/537& H"A0.);)&( %&6+)''"& A')2&'+& 03&: '&/$3(9: A')2&'+7 0 argument.

B/9#%16#=537& median(argument)

H 31$2)& 2&('">" #"1+2&3(0) A')2&'+7 =&.&(3, 3.&6'&& %&@6$ 60$%, *&'(.)18'9%+ A')2&'+,%+.

! "#,=#7%(7/ -%+=(%

I"#)@&% .)A'+*$ %&@6$ %&6+)''9% A')2&'+&% + 3.&6'+% A')2&'+&% ( avg() ) ') /.+%&.):
')="."0 +A 2&('">" ( _even) + '&2&('">" ( _odd) #"1+2&3(0) 2+3&1, 3"6&.@);+: 0 ("% 2+31& /$3(9&
A')2&'+,.

CREATE TABLE numbers(
Ê   number_even BIGINT,
Ê   number_odd BIGINT);

INSERT INTO numbers VALUES
Ê   ( 1,     1),
Ê   ( 2,     2),
Ê   ( 3,     10),
Ê   ( 10,    NULL),
Ê   ( NULL,  NULL);

SELECT
Ê   median( number_even)  AS median_even,
Ê   avg( number_even)  AS avg_even,
Ê   median( number_odd)  AS median_odd,
Ê   avg( number_odd)  AS avg_odd
FROM numbers;

+-------------+----------+------------+-------------------+
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| median_even | avg_even | median_odd |      avg_odd      |
+-------------+----------+------------+-------------------+
| 2.5         | 4        | 2          | 4.333333333333333 |
+-------------+----------+------------+-------------------+

sum()
+97/537& H92+31,&( 3$%%$ 03&: '&/$3(9: A')2&'+7 0 argument.

B/9#%16#=537& sum(argument)

H 31$2)& =$1&09: A')2&'+7 /"632+(90)&( #"1+2&3(0" A')2&'+7 True.

! "#,=#7%(7/ -%+=(%

CREATE TABLE numbers(
Ê   number BIGINT,
Ê   boolean BOOL);

INSERT INTO numbers VALUES
Ê   ( 1,     True),
Ê   ( 2,     False),
Ê   ( 3,     False),
Ê   ( NULL,  NULL);

SELECT
Ê   sum( number)  AS sum_number,
Ê   sum( boolean)  AS sum_boolean
FROM numbers;

+------------+-------------+
| sum_number | sum_boolean |
+------------+-------------+
| 6          | 1           |
+------------+-------------+

87/%#=(& K?3.L77
X+31"09& 4$'#*++-Ñ-J(" 4$'#*++ 61, .)="(9 3 6)''9%+ 2+31"09: (+/"0 : BIGINT, NUMERIC + DOUBLE.

abs()
+97/537& H92+31,&( %"6$18 2+31).

B/9#%16#=537& abs(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   abs( - 1)   AS result_1 ,
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Ê   abs( 0)    AS result_2 ,
Ê   abs( 1. 1)  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 1        | 0        | 1.1      |
+----------+----------+----------+

add()
+97/537& C#1)690)&( 2+31).

B/9#%16#=537& add(num, num)

C%. ()#@& G/&.)(". +.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   add( 1,  1)       AS result_1 ,
Ê   add( - 1. 1,  2. 1)  AS result_2 ,
Ê   add( 1)          AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 2        | 1.0      | 1        |
+----------+----------+----------+

ceil()
+97/537& G#.$>1,&( 2+31" 0 =G18?$< 3("."'$.

B/9#%16#=537& ceil(num)

!/&=:#37'( ceiling()

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   ceil ( 0. 1)   AS result_1 ,
Ê   ceil ( - 0. 1)  AS result_2 ,
Ê   ceiling ( 1)  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
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| 1        | 0        | 1        |
+----------+----------+----------+

cos()
+97/537& H92+31,&( #"3+'$3 $>1), A)6)''">" 0 .)6+)'):.

B/9#%16#=537& cos(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   cos( 0)       AS result_1 ,
Ê   cos( pi ())    AS result_2 ,
Ê   cos( pi () / 3)  AS result_3 ;

+----------+----------+--------------------+
| result_1 | result_2 | result_3           |
+----------+----------+--------------------+
| 1        | -1       | 0.5000000000000001 |
+----------+----------+--------------------+

divide()
+97/537& H"A0.);)&( .&A$18()( 6&1&'+, 0 0+6& *&1">" 2+31).

B/9#%16#=537& divide(num, num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   divide ( 7,  2)   AS result_1 ,
Ê   divide ( 7,  - 2)  AS result_2 ,
Ê   divide ( 7,  0)   AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 3        | -3       | null     |
+----------+----------+----------+

even()
+97/537& G#.$>1,&( 6" =1+@)7?&>" 2&('">" 2+31) 0 3("."'$ "( '$1,.

B/9#%16#=537& even(num)

! "#,=#7%(7/ -%+=(%3

112



SELECT
Ê   even( 2. 1)   AS result_1 ,
Ê   even( - 2. 1)  AS result_2 ,
Ê   even( 0)     AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 4        | -4       | 0        |
+----------+----------+----------+

exp()
+97/537& H92+31,&( J#3/"'&'($ 2+31).

B/9#%16#=537& exp(num)

H92+31,&( J#3/"'&'*+)18'"& A')2&'+& 2+31): e^x.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   exp( 0)   AS result_1 ,
Ê   exp( 1)   AS result_2 ,
Ê   exp( - 1)  AS result_3 ;

+----------+-------------------+---------------------+
| result_1 | result_2          | result_3            |
+----------+-------------------+---------------------+
| 1        | 2.718281828459045 | 0.36787944117144233 |
+----------+-------------------+---------------------+

floor()
+97/537& G#.$>1,&( 2+31" 0 %&'8?$< 3("."'$.

B/9#%16#=537& floor(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   floor ( 0. 9)   AS result_1 ,
Ê   floor ( - 0. 9)  AS result_2 ,
Ê   floor ( 1)     AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
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+----------+----------+----------+
| 0        | -1       | 1        |
+----------+----------+----------+

fmod()
+97/537& H"A0.);)&( "3()("# "( 6&1&'+, /&.0">" ).>$%&'() ') 0("."7.

B/9#%16#=537& fmod(num, num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   fmod( 3,  2)    AS result_1 ,
Ê   fmod( 3. 1,  2)  AS result_2 ,
Ê   fmod( - 10,  4)  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 1        | 1.1      | 2        |
+----------+----------+----------+

gcd()
+97/537& H92+31,&( ')+="18?+7 "=;+7 6&1+(&18 60$: 2+3&1.

B/9#%16#=537& gcd(num, num)

!/&=:#37'( greatest_common_divisor()

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   gcd( 12,  9)   AS result_1 ,
Ê   gcd( - 12,  9)  AS result_2 ,
Ê   gcd( 12,  0)   AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 3        | 3        | 12       |
+----------+----------+----------+

greatest()
+97/537& H"A0.);)&( ')+="18?&& 2+31" +A $#)A)''9: 0 ).>$%&'():.
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B/9#%16#=537& greatest(num[, num, ...])

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   greatest ( 1,  2,  3,  4,  4)  AS result_1 ,
Ê   greatest ( 1,  - 1)          AS result_2 ,
Ê   greatest ( 0)              AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 4        | 1        | 0        |
+----------+----------+----------+

isfinite()
+97/537& I."0&.,&(, ,01,&(3, 1+ 2+31" #"'&2'9%.

B/9#%16#=537& isfinite(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   isfinite ( 1)                   AS result_1 ,
Ê   isfinite ( 'Infinity' :: DOUBLE)  AS result_2 ,
Ê   isfinite ( NULL)                AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| true     | false    | null     |
+----------+----------+----------+

isinf()
+97/537& I."0&.,&(, ,01,&(3, 1+ 2+31" =&3#"'&2'9%.

B/9#%16#=537& isinf(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   isinf ( 1)                   AS result_1 ,
Ê   isinf ( 'Infinity' :: DOUBLE)  AS result_2 ,
Ê   isinf ( NULL)                AS result_3 ;

+----------+----------+----------+
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| result_1 | result_2 | result_3 |
+----------+----------+----------+
| false    | true     | null     |
+----------+----------+----------+

isnan()
+97/537& I."0&.,&(, +%&&( 1+ ).>$%&'( A')2&'+& NaN (Not a Number ).

B/9#%16#=537& isnan(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   isnan( 'NaN' :: DOUBLE)  AS result_1 ,
Ê   isnan( 1. 1)            AS result_2 ,
Ê   isnan( NULL)           AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| true     | false    | null     |
+----------+----------+----------+

lcm()
+97/537& H92+31,&( ')+%&'8?&& "=;&& #.)('"& 60$: 2+3&1.

B/9#%16#=537& lcm(num, num)

!/&=:#37'( least_common_multiple()

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   lcm( 3,  7)      AS result_1 ,
Ê   lcm( 333,  777)  AS result_2 ,
Ê   lcm( 37,  0)     AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 21       | 2331     | 0        |
+----------+----------+----------+

least()
+97/537& H"A0.);)&( ')+%&'8?&& 2+31" +A $#)A)''9: 0 ).>$%&'():.
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B/9#%16#=537& least(num[, num, ...])

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   least ( 1,  1,  2,  3,  4)  AS result_1 ,
Ê   least ( 1,  - 1)          AS result_2 ,
Ê   least ( 0)              AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 1        | -1       | 0        |
+----------+----------+----------+

lgamma()
+97/537& H92+31,&( 1">).+4% >)%%)-4$'#*++.

B/9#%16#=537& lgamma(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   lgamma( 1)    AS result_1 ,
Ê   lgamma( 11)   AS result_2 ,
Ê   lgamma( 1. 1)  AS result_3 ;

+----------+--------------------+-----------------------+
| result_1 | result_2           | result_3              |
+----------+--------------------+-----------------------+
| 0        | 15.104412573075518 | -0.049872441259839764 |
+----------+--------------------+-----------------------+

ln()
+97/537& H92+31,&( ')($.)18'97 1">).+4% 2+31).

B/9#%16#=537& ln(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   ln ( 1)    AS result_1 ,
Ê   ln ( 11)   AS result_2 ,
Ê   ln ( 1. 1)  AS result_3 ;

+----------+--------------------+---------------------+
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| result_1 | result_2           | result_3            |
+----------+--------------------+---------------------+
| 0        | 2.3978952727983707 | 0.09531017980432493 |
+----------+--------------------+---------------------+

log()
+97/537& H92+31,&( 1">).+4% 2+31) /" "3'"0)'+< 10.

B/9#%16#=537& log(num)

!/&=:#37'( log10()

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   log ( 1)     AS result_1 ,
Ê   log ( 100)   AS result_2 ,
Ê   log ( 0. 01)  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 0        | 2        | -2       |
+----------+----------+----------+

log2()
+97/537& H92+31,&( 1">).+4% 2+31) /" "3'"0)'+< 2.

B/9#%16#=537& log2(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   log2( 1)     AS result_1 ,
Ê   log2( 2)     AS result_2 ,
Ê   log2( 4096)  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 0        | 1        | 12       |
+----------+----------+----------+

multiply()
+97/537& I&.&%'"@)&( 60) 2+31).
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B/9#%16#=537& multiply(num, num)

C%. ()#@& G/&.)(". * .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   multiply ( 2,  2)       AS result_1 ,
Ê   multiply ( 0,  2)       AS result_2 ,
Ê   multiply ( 0. 2,  - 0. 2)  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 4        | 0        | -0.04    |
+----------+----------+----------+

nextafter()
+97/537& H"A0.);)&( 31&6$<;&& A')2&'+& 3 /&.&%&''"7 ("2'"3(8< ((+/) DOUBLE)

/"31& /&.0">" 2+31) 0 ')/.)01&'++ 0(".">" 2+31).

B/9#%16#=537& nextafter(num, num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   nextafter ( 1:: DOUBLE,  2)   AS result_1 ,
Ê   nextafter ( 1:: BIGINT,  2)   AS result_2 ,
Ê   nextafter ( - 1:: BIGINT,  0)  AS result_3 ;

+--------------------+--------------------+---------------------+
|      result_1      |      result_2      |       result_3      |
+--------------------+--------------------+---------------------+
| 1.0000000000000002 | 1.0000000000000002 | -0.9999999999999999 |
+--------------------+--------------------+---------------------+

pi()
+97/537& H"A0.);)&( A')2&'+& 2+31) ¹.

B/9#%16#=537& pi()

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   pi ()    AS result_1 ,
Ê   pi () / 2 AS result_2 ,
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Ê   2*pi ()  AS result_3 ;

+-------------------+--------------------+-------------------+
|      result_1     |      result_2      |      result_3     |
+-------------------+--------------------+-------------------+
| 3.141592653589793 | 1.5707963267948966 | 6.283185307179586 |
+-------------------+--------------------+-------------------+

pow()
+97/537& H"A0"6+( /&.097 ).>$%&'( 0 3(&/&'8, A)6)''$< 0(".9% ).>$%&'("%.

B/9#%16#=537& pow(num, num)

!/&=:#37'( power()

C%. ()#@& G/&.)(". ^.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   pow( 2,  5)    AS result_1 ,
Ê   pow( 25,  - 1)  AS result_2 ,
Ê   pow( 25,  0)   AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 32       | 0.04     | 1        |
+----------+----------+----------+

radians()
+97/537& I&.&0"6+( >.)6$39 0 .)6+)'9.

B/9#%16#=537& radians(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   radians ( 0)          AS result_1 ,
Ê   radians ( 180)        AS result_2 ,
Ê   radians ( - 180/ pi ())  AS result_3 ;

+----------+-------------------+----------+
| result_1 |      result_2     | result_3 |
+----------+-------------------+----------+
| 0        | 3.141592653589793 | -1       |
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+----------+-------------------+----------+

random()
+97/537& H"A0.);)&( /."+A0"18'"& 2+31" ((+/) DOUBLE) 0 +'(&.0)1& "( 0 6" 1.

B/9#%16#=537& random()

C%. ()#@& setseed() .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   random()  AS result ;

+--------------------+
|       result       |
+--------------------+
| 0.5656213557274057 |
+--------------------+

! R$'#*+< random() $6"='" +3/"18A"0)(8 61, 09=".) +A ()=1+*9 /."+A0"18'">"
3J%/1) A)6)''"7 61+'9.

I"#)@&% ') /.+%&.&, #)# 09=.)(8 +A ()=1+*9 3 1 %+11+"'"% 3(."# 31$2)7'97 3J%/1 .)A%&."% 10:

CREATE TABLE demo.numbers (numbers BIGINT);

INSERT INTO demo.numbers (numbers)
Ê   SELECT unnest(generate_series(1,1000000));

SELECT * FROM demo.numbers
ORDER BY random()
LIMIT 10;

+---------+
| numbers |
+---------+
| 265453  |
+---------+
| 16766   |
+---------+
| 861234  |
+---------+
| 455059  |
+---------+
| 898869  |
+---------+
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| 454774  |
+---------+
| 465029  |
+---------+
| 885538  |
+---------+
| 465844  |
+---------+
| 50905   |
+---------+

round_even()
+97/537& G#.$>1,&( 2+31" +A /&.0">" ).>$%&'() 6" =1+@)7?&>" 2&('">" 3 $#)A)''"7

0" 0("."% ).>$%&'(& ("2'"3(8<.

B/9#%16#=537& round_even(num, num)

!/&=:#37'( roundbankers()

H("."7 ).>$%&'( $#)A90)&( ') #"1+2&3(0" 6&3,(+2'9: A')#"0 ("2'"3(+ + %"@&( =9(8
"(.+*)(&18'9% 2+31"%.

I"6."='&& "= "#.$>1&'++ 6" =1+@)7?&>" 2&('">" 2+31) 3%. A6&38.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   round_even( 4. 5,  0)     AS result_1 ,
Ê   round_even( 3. 5,  0)     AS result_2 ,
Ê   round_even( - 4. 5,  0)    AS result_3 ,
Ê   round_even( - 3. 5,  0)    AS result_4 ,
Ê   round_even( 4. 45,  1)    AS result_5 ,
Ê   round_even( 4. 35,  1)    AS result_6 ,
Ê   round_even( 35. 35,  - 1)  AS result_7 ;

+----------+----------+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 | result_6 | result_7 |
+----------+----------+----------+----------+----------+----------+----------+
| 4        | 4        | -4       | -4       | 4.4      | 4.4      | 40       |
+----------+----------+----------+----------+----------+----------+----------+

round()
+97/537& G#.$>1,&( 2+31" +A /&.0">" ).>$%&'() 3 $#)A)''"7 0" 0("."% ).>$%&'(&

("2'"3(8<.

B/9#%16#=537& round(num, num)

H("."7 ).>$%&'( $#)A90)&( ') #"1+2&3(0" 6&3,(+2'9: A')#"0 ("2'"3(+ + %"@&( =9(8
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"(.+*)(&18'9% 2+31"%.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   round( 4. 5,  0)    AS result_1 ,
Ê   round( 4. 45,  1)   AS result_2 ,
Ê   round( 44. 5,  - 1)  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 5        | 4.5      | 40       |
+----------+----------+----------+

setseed()
+97/537& R+#3+.$&( ')2)18'"& A')2&'+& 61, 4$'#*++ random().

B/9#%16#=537& setseed(num)

C%. ()#@& random().

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   setseed( 0. 5)  AS seed,
Ê   random()  AS random;

+------+--------------------+
| seed | random             |
+------+--------------------+
| null | 0.8511131886287325 |
+------+--------------------+

sign()
+97/537& H"A0.);)&( -1 , 1 +1+ 0 0 A)0+3+%"3(+ "( A')#) ).>$%&'().

B/9#%16#=537& sign(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   sign ( 10)   AS result_1 ,
Ê   sign ( - 10)  AS result_2 ,
Ê   sign ( 0)    AS result_3 ;
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+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 1        | -1       | 0        |
+----------+----------+----------+

signbit()
+97/537& G/.&6&1,&(, $3()'"01&' 1+ =+( A')#) $ 0&;&3(0&''">" 2+31).

B/9#%16#=537& signbit(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   signbit ( - 1)                   AS result_1 ,
Ê   signbit ( - 'Infinity' :: DOUBLE)  AS result_2 ,
Ê   signbit ( 0)                    AS result_3 ,
Ê   signbit ( 1)                    AS result_4 ,
Ê   signbit ( 'Infinity' :: DOUBLE)   AS result_5 ;

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| true     | true     | false    | false    | false    |
+----------+----------+----------+----------+----------+

sin()
+97/537& H92+31,&( 3+'$3 $>1), A)6)''">" 0 .)6+)'):.

B/9#%16#=537& sin(num)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   sin ( 0)           AS result_1 ,
Ê   sin ( pi () / 2)      AS result_2 ,
Ê   sin (( 3*pi ()) / 2)  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 0        | 1        | -1       |
+----------+----------+----------+
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sqrt()
+97/537& H92+31,&( #0)6.)('97 #".&'8.

B/9#%16#=537& sqrt(num)

X+31" num 6"1@'" =9(8 '&"(.+*)(&18'9%.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   sqrt ( 4)    AS result_1 ,
Ê   sqrt ( 144)  AS result_2 ,
Ê   sqrt ( 0)    AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 2        | 12       | 0        |
+----------+----------+----------+

subtract()
+97/537& H92+()&( 0("."7 ).>$%&'( +A /&.0">".

B/9#%16#=537& subtract(num, num)

C%. ()#@& G/&.)(". - .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   subtract ( 1,  2)      AS result_1 ,
Ê   subtract ( 1. 1,  2. 2)  AS result_2 ,
Ê   subtract ( - 1,  - 2)    AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| -1       | -1.1     | 1        |
+----------+----------+----------+

trunc()
+97/537& G(=.)390)&( 03& A')#+ /"31& 6&3,(+2'">" .)A6&1+(&1,.

B/9#%16#=537& trunc(num)

L& 31&6$&( /$()(8 3 "#.$>1&'+&% round.
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! "#,=#7%(7/ -%+=(%3

SELECT
Ê   trunc ( 1. 99)   AS result_1 ,
Ê   trunc ( - 11. 9)  AS result_2 ,
Ê   trunc ( 0. 119)  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 1        | -11      | 0        |
+----------+----------+----------+

+9&"50#" +
+97/537& I.+=)01,&( /.)097 ).>$%&'( # 1&0"%$.

B/9#%16#=537& <num> + <num> [+ ...]  +1+ TIME + INTERVAL [+ ...]

531+ +3/"18A$&(3, 3 (+/)%+ 61, 61, 6)(9 + 0.&%&'+ , (" /.+=)01,&( +'(&.0)1 # A')2&'+< 0.&%&'+.
H"A0.);)&( A')2&'+& (+/) TIME.

C%. ()#@& add() .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   3 + 2      AS result_1 ,
Ê   3 + 2 + - 1 AS result_2 ,
Ê   1. 1 + 1. 9  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 5        | 4        | 3.0      |
+----------+----------+----------+

SELECT
Ê   TIME '12:11:10'      + INTERVAL 3 hours AS result_time_1 ,
Ê   INTERVAL '12:11:10'  + TIME '1:1:1'      AS result_time_2 ;

+---------------+---------------+
| result_time_1 | result_time_2 |
+---------------+---------------+
| 15:11:10      | 13:12:11      |
+---------------+---------------+
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+9&"50#" -
+97/537& H92+()&( /.)097 ).>$%&'( +A 1&0">".

B/9#%16#=537& <num> - <num> [- ...]  +1+ TIME - INTERVAL [- ...]

531+ +3/"18A$&(3, 3 (+/)%+ 61, 61, 6)(9 + 0.&%&'+ , (" 092+()&( +'(&.0)1 +A A')2&'+, 0.&%&'+.
H"A0.);)&( A')2&'+& (+/) TIME.

C%. ()#@& subtract() .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   3 -  2      AS result_1 ,
Ê   3 -  2 -  +1 AS result_2 ,
Ê   1. 2 -  0. 2  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 1        | 0        | 1.0      |
+----------+----------+----------+

SELECT
Ê   TIME '12:11:10'  -  INTERVAL 3 HOUR AS result_time_1 ,
Ê   TIME '12:11:10'  -  INTERVAL 3 HOUR -  INTERVAL 1 HOUR AS result_time_2 ;

+---------------+---------------+
| result_time_1 | result_time_2 |
+---------------+---------------+
| 09:11:10      | 08:11:10      |
+---------------+---------------+

+9&"50#" *
+97/537& I&.&%'"@)&( ).>$%&'(9.

B/9#%16#=537& <num> * <num>[ * <num>, ...]

C%. ()#@& multiply() .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   3*2     AS result_1 ,
Ê   3*+2*- 2 AS result_2 ,
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Ê   3*0     AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 6        | -12      | 0        |
+----------+----------+----------+

+9&"50#" /
+97/537& !&1+( 1&097 ).>$%&'( ') /.)097.

B/9#%16#=537& <num> / <num>[ / <num>, ...]

H"A0.);)&( .&A$18()( 0 0+6& 2+31) 3 /&.&%&''"7 ("2'"3(8< ((+/) DOUBLE).

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   3/ 2     AS result_1 ,
Ê   3/+2/- 2 AS result_2 ,
Ê   3/ 1     AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 1.5      | -0.75    | 3        |
+----------+----------+----------+

+9&"50#" %
+97/537& H"A0.);)&( "3()("# "( 6&1&'+, 1&0">" ).>$%&'() ') /.)097.

B/9#%16#=537& <num> % <num>[ % <num>, ...]

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   3 % 2       AS result_1 ,
Ê   15 % 10 % 3 AS result_2 ,
Ê   5 % 2. 4     AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 1        | 2        | 0.2      |
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+----------+----------+----------+

+9&"50#" ^
+97/537& H"A0"6+( 1&097 ).>$%&'( 0 3(&/&'8, A)6)''$< /.)09% ).>$%&'("%.

B/9#%16#=537& <num> ^ <num>[ ^ <num>, ...]

C%. ()#@& pow().

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   2^3   AS result_1 ,
Ê   2^3^2 AS result_2 ,
Ê   1^0   AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 8        | 64       | 1        |
+----------+----------+----------+

+9&"50#" <
+97/537& I."0&.,&(, 2(" 1&097 ).>$%&'( %&'8?& /.)0">".

B/9#%16#=537& <num> < <num>

P"@&( +3/"18A"0)(83, '& ("18#" 3 2+31"09%+ (+/)%+ , '" + 3 (+/)%+ 61, 6)(9 + 0.&%&'+ .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   0 < 1    AS result_1 ,
Ê   1 < 0    AS result_2 ,  -- false expected
Ê   1 < NULL AS result_3 ,
Ê   '2025-01-01' :: DATE < '2026-01-01' :: DATE AS result_4 ,
Ê   '00:00' :: TIME < '15:00' :: TIME           AS result_5 ;

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| true     | false    | null     | true     | true     |
+----------+----------+----------+----------+----------+
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+9&"50#" >
+97/537& I."0&.,&(, 2(" 1&097 ).>$%&'( ="18?& /.)0">".

B/9#%16#=537& <num> > <num>

P"@&( +3/"18A"0)(83, '& ("18#" 3 2+31"09%+ (+/)%+ , '" + 3 (+/)%+ 61, 6)(9 + 0.&%&'+ .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   1 > 0    AS result_1 ,
Ê   0 > 1    AS result_2 ,  -- false expected
Ê   1 > NULL AS result_3 ,
Ê   '2026-01-01' :: DATE > '2025-01-01' :: DATE AS result_4 ,
Ê   '15:00' :: TIME > '00:00' :: TIME           AS result_5 ;

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| true     | false    | null     | true     | true     |
+----------+----------+----------+----------+----------+

+9&"50#" <=
+97/537& I."0&.,&(, 2(" 1&097 ).>$%&'( %&'8?& +1+ .)0&' /.)0"%$.

B/9#%16#=537& <num> <= <num>

P"@&( +3/"18A"0)(83, '& ("18#" 3 2+31"09%+ (+/)%+ , '" + 3 (+/)%+ 61, 6)(9 + 0.&%&'+ .

! !1, /."0&.#+ +'(&.0)1"0 +3/"18A$7(& BETWEEN.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   1 <= 1    AS result_1 ,
Ê   1 <= 0    AS result_2 ,  -- false expected
Ê   1 <= NULL AS result_3 ,
Ê   '2025-01-01' :: DATE <= '2026-01-01' :: DATE AS result_4 ,
Ê   '00:00' :: TIME <= '15:00' :: TIME           AS result_5 ;

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| true     | false    | null     | true     | true     |
+----------+----------+----------+----------+----------+
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+9&"50#" >=
+97/537& I."0&.,&(, 2(" 1&097 ).>$%&'( ="18?& +1+ .)0&' /.)0"%$.

B/9#%16#=537& <num> >= <num>

P"@&( +3/"18A"0)(83, '& ("18#" 3 2+31"09%+ (+/)%+ , '" + 3 (+/)%+ 61, 6)(9 + 0.&%&'+ .

! !1, /."0&.#+ +'(&.0)1"0 +3/"18A$7(& BETWEEN.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   1 >= 0    AS result_1 ,
Ê   0 >= 1    AS result_2 ,  -- false expected
Ê   1 >= NULL AS result_3 ,
Ê   '2026-01-01' :: DATE >= '2025-01-01' :: DATE AS result_4 ,
Ê   '15:00' :: TIME >= '00:00' :: TIME           AS result_5 ;

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| true     | false    | null     | true     | true     |
+----------+----------+----------+----------+----------+

+9&"50#" =
+97/537& I."0&.,&(, 2(" 1&097 ).>$%&'( .)0&' /.)0"%$.

B/9#%16#=537& <num> = <num>

!/&=:#37'( ==

P"@&( +3/"18A"0)(83, '& ("18#" 3 2+31"09%+ (+/)%+ , '" + 3 (+/)%+ 61, 6)(9 + 0.&%&'+ .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   1 == 1   AS result_1 ,
Ê   1 = 1    AS result_2 ,
Ê   1 = 0    AS result_3 ,  -- false expected
Ê   1 = NULL AS result_4 ,
Ê   '2026-01-01' :: DATE = '2026-01-01 00:00' :: DATE   AS result_5 ,
Ê   '00:00' :: TIME = '00:00:00' :: TIME                AS result_6 ,
Ê   '00:00' :: TIME = '12:00' :: TIME                   AS result_7 ;  -- false expected

+----------+----------+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 | result_6 | result_7 |
+----------+----------+----------+----------+----------+----------+----------+
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| true     | true     | false    | null     | true     | true     | false    |
+----------+----------+----------+----------+----------+----------+----------+

+9&"50#" <>
+97/537& I."0&.,&(, 2(" 1&097 ).>$%&'( '& .)0&' /.)0"%$.

B/9#%16#=537& <num> <> <num>

!/&=:#37'( !=

C+'"'+%+2&' #"'3(.$#*++ NOT <num> = <num>.

P"@&( +3/"18A"0)(83, '& ("18#" 3 2+31"09%+ (+/)%+ , '" + 3 (+/)%+ 61, 6)(9 + 0.&%&'+ .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   1 <> 0    AS result_1 ,
Ê   1 !=  0    AS result_2 ,
Ê   NOT 1 = 0 AS result_3 ,
Ê   1 <> NULL AS result_4 ,
Ê   '2026-01-02' :: DATE <> '2026-02-01' :: DATE AS result_5 ,
Ê   '00:00' :: TIME <> '00:00:01' :: TIME        AS result_6 ,
Ê   '00:00' :: TIME <> '12:00' :: TIME           AS result_7 ;

+----------+----------+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 | result_6 | result_7 |
+----------+----------+----------+----------+----------+----------+----------+
| true     | true     | true     | null     | true     | true     | true     |
+----------+----------+----------+----------+----------+----------+----------+

+9&"50#" BETWEEN
+97/537& I."0&.,&(, 2(" /&.097 ).>$%&'( 1&@+( 0 +'(&.0)1& %&@6$ 0(".9% +

(.&(8+% ).>$%&'()%+ 0#1<2+(&18'".

B/9#%16#=537& <num> BETWEEN <num> AND <num>

C+'"'+%+2&' #"'3(.$#*++ <num> <= <num> AND <num> <= <num>.

P"@&( +3/"18A"0)(83, '& ("18#" 3 2+31"09%+ (+/)%+ , '" + 3 (+/)%+ 61, 6)(9 + 0.&%&'+ .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   2 BETWEEN 1 AND 3    AS result_1 ,
Ê   1 BETWEEN 1 AND 1    AS result_2 ,
Ê   NULL BETWEEN 1 AND 1 AS result_3 ,
Ê   '2026-01-02' :: DATE BETWEEN '2026-01-01' :: DATE AND '2026-01-03' :: DATE AS result_4 ,
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Ê   '00:00:01' :: TIME BETWEEN '00:00' :: TIME AND '00:00:02' :: TIME          AS result_5 ;

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| true     | true     | null     | true     | true     |
+----------+----------+----------+----------+----------+

)&./0#=(& K?3.L77
B&#3("09& 4$'#*++-Ñ-J(" 4$'#*++ 61, .)="(9 3 (&#3("09%+ 3(."#)%+ (6)''9%+ (+/) VARCHAR).

concat()
+97/537& K"'#)(&'+.$&( '&3#"18#" 3(."#, %)33+0"0 +1+ 60"+2'9: A')2&'+7.

B/9#%16#=537& concat(argument1, argument2, ...)

I$3(9& A')2&'+, ( NULL) +>'".+.$<(3,.

C%. ()#@& G/&.)(". || .

! "#,=#7%(7/ -%+=(%

SELECT
Ê   concat( ' \x AA':: BLOB,  ' \x ff' :: BLOB)           AS result_blob ,
Ê   concat( 'I' ,  ' ' ,  'love' ,  ' ' ,  'Tengri' )      AS result_string ,
Ê   concat([ 'T' ,  'e' ],  [ 'n' ,  'g' ,  'r' ,  'i' ])     AS result_array ;

+-------------+---------------+---------------+
| result_blob | result_string |  result_array |
+-------------+---------------+---------------+
| \xAA\xFF    | I love Tengri | {T,e,n,g,r,i} |
+-------------+---------------+---------------+

contains()
+97/537& H"A0.);)&( true , &31+ 0 $#)A)''"7 3(."#& string  3"6&.@+(3, +3#"%),

/"63(."#) search_string .

B/9#%16#=537& contains(string, search_string)

! "#,=#7%(7/ -%+=(%

SELECT
Ê   contains ( 'I love Tengri' ,  'Tengri' )  AS check_name,
Ê   contains ( 'I love Tengri' ,  'TNGRi')   AS check_nickname;
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+------------+----------------+
| check_name | check_nickname |
+------------+----------------+
| true       | false          |
+------------+----------------+

length()
+97/537& H"A0.);)&( #"1+2&3(0" 3+%0"1"0 0 3(."#&.

B/9#%16#=537& length(string)

!/&=:#37'( char_length() , character_length()

! "#,=#7%(7/ -%+=(%

SELECT
Ê   length ( 'I love Tengri ?' )  AS length ;

+--------+
| length |
+--------+
| 15     |
+--------+

strlen()
+97/537& H"A0.);)&( #"1+2&3(0" =)7("0 0 3(."#&.

B/9#%16#=537& strlen(string)

! "#,=#7%(7/ -%+=(%

SELECT
Ê   strlen ( 'Tengri ?' )  AS strlen ;

+--------+
| strlen |
+--------+
| 11     |
+--------+

trim()
+97/537& D6)1,&( 03& 0:"@6&'+, 1<=">" +A $#)A)''9: 3+%0"1"0 3 "=&+: 3("."'

3(."#+.
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B/9#%16#=537& trim(string[, characters])

531+ /"61&@);+& $6)1&'+< 3+%0"19 '& $#)A)'9, (" /" $%"12)'+< ()#+% 3+%0"1"% ,01,&(3,
/."=&1.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   '"'  ||  trim ( '  Tengri ' )  ||  '"'  AS trim ;

+----------+
|   trim   |
+----------+
| "Tengri" |
+----------+

SELECT
Ê   trim ( '[Tengri]' ,  '{([])}' )  AS trim_brackets ;

+---------------+
| trim_brackets |
+---------------+
| Tengri        |
+---------------+

ltrim()
+97/537& D6)1,&( 03& 0:"@6&'+, 1<=">" +A $#)A)''9: 3+%0"1"0 0 ')2)1& 3(."#+.

B/9#%16#=537& ltrim(string[, characters])

531+ /"61&@);+& $6)1&'+< 3+%0"19 '& $#)A)'9, (" /" $%"12)'+< ()#+% 3+%0"1"% ,01,&(3,
/."=&1.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   '"'  ||  ltrim ( ' Tengri ' )  ||  '"'  AS ltrim ;

+-----------+
|   ltrim   |
+-----------+
| "Tengri " |
+-----------+

SELECT
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Ê   ltrim ( '{{([Tengri])}}' ,  '{([])}' )  AS ltrim_brackets ;

+----------------+
| ltrim_brackets |
+----------------+
| Tengri])}}     |
+----------------+

rtrim()
+97/537& D6)1,&( 03& 0:"@6&'+, 1<=">" +A $#)A)''9: 3+%0"1"0 0 #"'*& 3(."#+.

B/9#%16#=537& rtrim(string[, characters])

531+ /"61&@);+& $6)1&'+< 3+%0"19 '& $#)A)'9, (" /" $%"12)'+< ()#+% 3+%0"1"% ,01,&(3,
/."=&1.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   '"'  ||  rtrim ( ' Tengri ' )  ||  '"'  AS ltrim ;

+-----------+
|   ltrim   |
+-----------+
| " Tengri" |
+-----------+

SELECT
Ê   rtrim ( '{{([Tengri])}}' ,  '{([])}' )  AS rtrim_brackets ;

+----------------+
| rtrim_brackets |
+----------------+
| {{([Tengri     |
+----------------+

lower()
+97/537& I.&"=.)A$&( 3(."#$ 0 '+@'+7 .&>+3(..

B/9#%16#=537& lower(string)

!/&=:#37'( lcase()

! "#,=#7%(7/ -%+=(%
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SELECT
Ê   lower ( 'TNGRi')  AS lower ;

+-------+
| lower |
+-------+
| tngri |
+-------+

upper()
+97/537& I.&"=.)A$&( 3(."#$ 0 0&.:'+7 .&>+3(..

B/9#%16#=537& upper(string)

!/&=:#37'( ucase()

! "#,=#7%(7/ -%+=(%

SELECT
Ê   upper( 'Tengri' )  AS upper;

+--------+
|  upper |
+--------+
| TENGRI |
+--------+

replace()
+97/537& V)%&',&( 03& /"63(."#+ ') $#)A)''$< 3(."#$.

B/9#%16#=537& replace(string, source, target)

V)%&',&( 0 3(."#& string  03& /"63(."#+ source ') target .

! "#,=#7%(7/ -%+=(%

SELECT
Ê   replace ( 'Tengri' ,  'engr' ,  'NGR')        AS result_1 ,
Ê   replace ( 'my name is Tengri' ,  'n' ,  'N' )  AS result_2 ;

+----------+-------------------+
| result_1 | result_2          |
+----------+-------------------+
| TNGRi    | my Name is TeNgri |
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+----------+-------------------+

split()
+97/537& !&1+( 3(."#$ ') 60& 2)3(+ /" A)6)''"%$ 3&/).)(".$.

B/9#%16#=537& split(string, separator)

!/&=:#37'( str_split , string_split , string_to_array

! "#,=#7%(7/ -%+=(%

SELECT
Ê   split ( 'I love Tengri' ,  ' ' )  AS words;

+-----------------+
|      words      |
+-----------------+
| {I,love,Tengri} |
+-----------------+

substring()
+97/537& NA01&#)&( /"63(."#$ +A 3(."#+.

B/9#%16#=537& substring(string, start[, length])

!/&=:#37'( substr

NA01&#)&( /"63(."#$ +A $#)A)''"7 3(."#+ string , ')2+'), 3 3+%0"1) start  + 6" #"'*) 3(."#+. 531+
A)6)' 6"/"1'+(&18'97 ).>$%&'( length , +A01&#)&(3, /"63(."#) 61+'"7 0 length  3+%0"1"0.
G=.)(+(& 0'+%)'+&, 2(" '$%&.)*+, 3+%0"1"0 0 +3:"6'"7 3(."#& ')2+')&(3, 3 1.

! "#,=#7%(7/ -%+=(%

SELECT
Ê   substring ( 'I love Tengri' ,  1)        AS substring_1 ,
Ê   substring ( 'I love Tengri' ,  3)        AS substring_2 ,
Ê   substring ( 'I love Tengri' ,  3,  4)     AS substring_3 ;

+---------------+-------------+-------------+
| substring_1   | substring_2 | substring_3 |
+---------------+-------------+-------------+
| I love Tengri | love Tengri | love        |
+---------------+-------------+-------------+
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chr()
+97/537& H"A0.);)&( 3+%0"1, 3""(0&(3(0$<;+7 A')2&'+< #"6) ASCII +1+ #"6)

Unicode, A)6)''"%$ 0 argument.

B/9#%16#=537& chr(argument)

! "#,=#7%(7/ -%+=(%

SELECT
Ê   chr( 84)  ||  chr ( 78)  ||  chr ( 71)  ||  chr ( 82)  ||  chr ( 105)  AS chr ;

+-------+
|  chr  |
+-------+
| TNGRi |
+-------+

md5()
+97/537& H"A0.);)&( :&? MD5 6)''9: +A argument 0 0+6& 3(."#+ ( VARCHAR).

B/9#%16#=537& md5(argument)

H argument %">$( =9(8 60"+2'9& 6)''9& +1+ 3(."#).

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   md5( ' \x AA\x FF':: BLOB)  as md5_hash;

+----------------------------------+
|             md5_hash             |
+----------------------------------+
| 1fab7f7621f5ddc051ebd1f2c63c4665 |
+----------------------------------+

SELECT
Ê   md5( 'Tengri' )  as md5_hash;

+----------------------------------+
|             md5_hash             |
+----------------------------------+
| 846b02d31131a10bd6ac0ba189c65bef |
+----------------------------------+
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sha1()
+97/537& H"A0.);)&( :&? SHA-1 6)''9: +A argument 0 0+6& 3(."#+ ( VARCHAR).

B/9#%16#=537& sha1(argument)

H argument %">$( =9(8 60"+2'9& 6)''9& +1+ 3(."#).

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   sha1( ' \x AA\x FF':: BLOB)  as sha1_hash;

+------------------------------------------+
|                 sha1_hash                |
+------------------------------------------+
| e89b0db325637edfacde04a76005c492e2c5aeca |
+------------------------------------------+

SELECT
Ê   sha1( 'Tengri' )  as sha1_hash;

+------------------------------------------+
|                 sha1_hash                |
+------------------------------------------+
| b514525a19995a2442d7565bfd9bb42d9dc71a13 |
+------------------------------------------+

sha256()
+97/537& H"A0.);)&( :&? SHA-256 6)''9: +A argument 0 0+6& 3(."#+ ( VARCHAR).

B/9#%16#=537& sha256(argument)

H argument %">$( =9(8 60"+2'9& 6)''9& +1+ 3(."#).

! "#,=#7%(7/ -%+=(%

SELECT
Ê   sha256( ' \x AA\x FF':: BLOB)  as sha256_hash;

+------------------------------------------------------------------+
|                            sha256_hash                           |
+------------------------------------------------------------------+
| 768318522cac43261e8ef4946c2296a3643d523a8d5bda8ff5b82aa64470421a |
+------------------------------------------------------------------+
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SELECT
Ê   sha256( 'Tengri' )  as sha256_hash;

+------------------------------------------------------------------+
|                            sha256_hash                           |
+------------------------------------------------------------------+
| 8aaacef66663b14ee7c5a03dbaec7b40f0f3bf17bd12d2ed4f9aaad0e10a0d77 |
+------------------------------------------------------------------+

+9&"50#" ||
+97/537& K"'#)(&'+.$&( '&3#"18#" 3(."#, %)33+0"0 +1+ 60"+2'9: A')2&'+7.

B/9#%16#=537& argument1 || argument2 || ...

I$3(9& A')2&'+, ( NULL) +>'".+.$<(3,.

C%. ()#@& concat() .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   ' \x AA':: BLOB ||  ' \x ff' :: BLOB as result_blob ,
Ê   'I'  ||  ' '  ||  'love'  ||  ' '  ||  'Tengri'  as result_string ,
Ê   [ 'T' ,  'e' ]  ||  [ 'n' ,  'g' ,  'r' ,  'i' ]  as result_array ;

+-------------+---------------+---------------+
| result_blob | result_string |  result_array |
+-------------+---------------+---------------+
|             | I love Tengri | {T,e,n,g,r,i} |
+-------------+---------------+---------------+

G=.)(+(& 0'+%)'+&, 2(" A')2&'+, 0 3("1=*& result_blob  0 090"6& '& "("=.)@)<(3, (()# #)#
+%&<( (+/ BLOB).

C /"%";8< 09.)@&'+, DESCRIBE 090&6&% (+/9 6)''9: 61, 03&: 3("1=*"0 0 ()=1+*&, 3"A6)''"7
()# @&, #)# 0 /.&696$;&% /.+%&.&:

CREATE TABLE concat AS

SELECT
Ê   ' \x AA':: BLOB ||  ' \x ff' :: BLOB as result_blob ,
Ê   'I'  ||  ' '  ||  'love'  ||  ' '  ||  'Tengri'  as result_string ,
Ê   [ 'T' ,  'e' ]  ||  [ 'n' ,  'g' ,  'r' ,  'i' ]  as result_array ;

DESCRIBE TABLE concat;
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+---------------+-------------+------+------+---------+-------+
|  column_name  | column_type | null |  key | default | extra |
+---------------+-------------+------+------+---------+-------+
| result_blob   | BLOB        | YES  | null | null    | null  |
+---------------+-------------+------+------+---------+-------+
| result_string | VARCHAR     | YES  | null | null    | null  |
+---------------+-------------+------+------+---------+-------+
| result_array  | VARCHAR[]   | YES  | null | null    | null  |
+---------------+-------------+------+------+---------+-------+

T?3.L77 :%C "&4?%C"3(A =("5N&37J
R$'#*++ 61, .)="(9 3 (&#3("09%+ 3(."#)%+ 3 /"%";8< .&>$1,.'9: 09.)@&'+7. H .&>$1,.'9:
09.)@&'+,: +3/"18A$&(3, 3+'()#3+3 RE2.

regexp_extract()
+97/537& NA01&#)&( +A 3(."#+ /"63(."#$ /" A)6)''"%$ .&>$1,.'"%$ 09.)@&'+<.

B/9#%16#=537& regexp_extract(string, regexp[, group_number, options] | [, name_list,
options])

531+ 0 3(."#& string  +%&&(3, /"63(."#), ')#.9(), ?)=1"'"% .&>$1,.'">" 09.)@&'+, regexp,
0"A0.);)&( J($ /"63(."#$. 531+ /"63(."#, ')#.9(9: ?)=1"'"%, '&3#"18#", (" 0"A0.);)&( /&.0$<
/"63(."#$. 531+ ()#+: /"63(."# '& ')76&'", 0"A0.);)&( /$3($< 3(."#$.

P"@'" A)6)(8 '"%&. 0"A0.);)&%"7 >.$//9 + /).)%&(.9 +1+ 3/+3"# +%&' >.$// + /).)%&(.9 (3%.
/.+%&.9).

! C-?++ %(8A.5%'3< 13%2F('+4

¥ 'c' -Ñ-3"/"3()01&'+& 3 $2&("% .&>+3(.) (+3/"18A$&(3, /" $%"12)'+<, '" %"@&( =9(8 A)6)'"
,0'")

¥ 'i' -Ñ-3"/"3()01&'+& =&A $2&() .&>+3(.)

¥ 'l' -Ñ-3"/"3()01&'+& 1+(&.)1"0 0%&3(" 4.)>%&'("0 .&>$1,.'9: 09.)@&'+7

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   regexp_extract ( 'Tengri' ,  '..' )                               AS result_1 ,
Ê   regexp_extract ( 'Tengri' ,  'n.*' )                              AS result_2 ,
Ê   regexp_extract ( 'Tengri' ,  '.*' )                               AS result_3 ,
Ê   regexp_extract ( 'Tengri' ,  '^.{5}' )                            AS result_4 ,
Ê   regexp_extract ( 'Tengri' ,  '[TNGRi]$' )                         AS result_5 ,
Ê   regexp_extract ( 'Tengri, TNGRi' ,  't.' ,  0,  'i' )                AS result_6 ,
Ê   regexp_extract ( 'Tengri; TNGRi;' ,  '(.*); (.*);' ,  [ '1' ,  '2' ])  AS result_7 ,
Ê   regexp_extract ( 'Tengri' ,  '.{7}' )                             AS result_empty ;

+----------+----------+----------+----------+----------+----------
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+-----------------------------------------+--------------+
| result_1 | result_2 | result_3 | result_4 | result_5 | result_6 | result_7
| result_empty |
+----------+----------+----------+----------+----------+----------
+-----------------------------------------+--------------+
| Te       | ngri     | Tengri   | Tengr    | i        | Te       | "{"1": "Tengri", "2":
"TNGRi"}" |              |
+----------+----------+----------+----------+----------+----------
+-----------------------------------------+--------------+

regexp_extract_all()
+97/537& NA01&#)&( +A 3(."#+ 03& '& /&.&3&#)<;+&3, /"63(."#+ /" A)6)''"%$

.&>$1,.'"%$ 09.)@&'+<. H"A0.);)&( %)33+0 /"63(."#.

B/9#%16#=537& regexp_extract_all(string, regexp[, <num>, options])

531+ /"63(."# 0 string , ')#.9(9: ?)=1"'"% regexp '& ')76&'", 0"A0.);)&( /$3("7 3/+3"#.

!5"5'&0"(
¥ <num>-Ñ-'"%&. >.$//9 0'$(.+ ?)=1"'), #"(".$< 31&6$&( 0&.'$(8 (61, #)@6"7 /"63(."#+). I"

$%"12)'+< (&31+ /).)%&(. '& A)6)') 0"A0.);)&(3, 03, /"63(."#). L$%&.)*+, >.$// ')2+')&(3,
3 1. M.$//9 0 ?)=1"'& 096&1,<(3, #.$>19%+ 3#"=#)%+.

! "#$%#&'(( # -2%2=(7%( '2 -%+=(%2<

NA01&2&% +A (&#3() 03& 3"2&()'+, =$#0 3 ("2#"7 /"31& '+::

SELECT
Ê   regexp_extract_all ( 'My name is Tengri. My nickname is TNGRi.' ,
Ê                      '( \w+)( \. )' )
AS result ;

+------------------+
|      result      |
+------------------+
| {Tengri.,TNGRi.} |
+------------------+

B&/&.8 +A01&2&% +A (">" @& (&#3() 3 /"%";8< (">" @& .&>$1,.'">" 09.)@&'+, 3"2&()'+,
=$#0 /&.&6 ("2#"7, '" =&A 3)%"7 ("2#+. !1, J(">" A)6)6+% '"%&. >.$//9 1:

SELECT
Ê   regexp_extract_all ( 'My name is Tengri. My nickname is TNGRi.' ,
Ê                      '( \w+)( \. )' ,
Ê                      1)
AS result ;
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+----------------+
|     result     |
+----------------+
| {Tengri,TNGRi} |
+----------------+

! C-?++ %(8A.5%'3< 13%2F('+4

¥ 'c' -Ñ-3"/"3()01&'+& 3 $2&("% .&>+3(.) (+3/"18A$&(3, /" $%"12)'+<, '" %"@&( =9(8 A)6)'"
,0'")

¥ 'i' -Ñ-3"/"3()01&'+& =&A $2&() .&>+3(.)

¥ 'l' -Ñ-3"/"3()01&'+& 1+(&.)1"0 0%&3(" 4.)>%&'("0 .&>$1,.'9: 09.)@&'+7

! "#,=#7%(7/ (:( -%+=(%3

SELECT
Ê   regexp_extract_all ( 'My name is Tengri. My nickname is TNGRi.' ,  ' \w+' )
AS words;

+------------------------------------------+
|                   words                  |
+------------------------------------------+
| {My,name,is,Tengri,My,nickname,is,TNGRi} |
+------------------------------------------+

N3/"18A$&% #"%=+')*+< 4$'#*+7 regexp_extract_all  + unnest, 2("=9 +A01&28 6)''9& +A
3(.$#($.+."0)''">" (&#3():

CREATE TABLE text_table ( text_data  VARCHAR);

INSERT INTO text_table  VALUES
( 'Name: "Tengri", Nickname:"TNGRi"' ),
( 'Country: "Russia", Capital:"Moscow"' );

SELECT
Ê   unnest(
Ê       regexp_extract_all ( text_data ,  '( \w+): \s *"(.*?)"' ,  1)
Ê         )  AS key,
Ê   unnest(
Ê       regexp_extract_all ( text_data ,  '( \w+): \s *"(.*?)"' ,  2)
Ê         )  AS value
FROM text_table ;

+----------+--------+
|    key   | value  |
+----------+--------+
| Name     | Tengri |
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+----------+--------+
| Nickname | TNGRi  |
+----------+--------+
| Country  | Russia |
+----------+--------+
| Capital  | Moscow |
+----------+--------+

regexp_full_match()
+97/537& I."0&.,&(, ')#.90)&( 1+ .&>$1,.'"& 09.)@&'+& 3(."#$ /"1'"3(8<.

B/9#%16#=537& regexp_full_match(string, regexp[, options])

531+ ?)=1"' .&>$1,.'">" 09.)@&'+, regexp /"1'"3(8< ')#.90)&( 3(."#$ string , (" 0"A0.);)&(
true , +')2&-Ñ- false .

! C-?++ %(8A.5%'3< 13%2F('+4

¥ 'c' -Ñ-3"/"3()01&'+& 3 $2&("% .&>+3(.) (+3/"18A$&(3, /" $%"12)'+<, '" %"@&( =9(8 A)6)'"
,0'")

¥ 'i' -Ñ-3"/"3()01&'+& =&A $2&() .&>+3(.)

¥ 'l' -Ñ-3"/"3()01&'+& 1+(&.)1"0 0%&3(" 4.)>%&'("0 .&>$1,.'9: 09.)@&'+7

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   regexp_full_match ( 'Tengri' ,  'gri$' )      AS result_1 ,  -- false expected
Ê   regexp_full_match ( 'Tengri' ,  '.' )         AS result_2 ,  -- false expected
Ê   regexp_full_match ( 'Tengri' ,  '.*' )        AS result_3 ,  -- true expected
Ê   regexp_full_match ( 'Tengri' ,  '^ \w+gri$' )  AS result_4 ,  -- true expected
Ê   regexp_full_match ( 'Tengri' ,  't.*' ,  'i' )  AS result_5 ;  -- true expected

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| false    | false    | true     | true     | true     |
+----------+----------+----------+----------+----------+

regexp_matches()
+97/537& I."0&.,&(, 3"6&.@+(3, 1+ .&>$1,.'"& 09.)@&'+& 0'$(.+ 3(."#+.

B/9#%16#=537& regexp_matches(string, regexp[, options])

531+ 0'$(.+ 3(."#+ string  ')76&') :"(, =9 "6') /"63(."#), ')#.9(), ?)=1"'"% regexp, ("
0"A0.);)&( true , +')2&-Ñ- false .

! C-?++ %(8A.5%'3< 13%2F('+4

¥ 'c' -Ñ-3"/"3()01&'+& 3 $2&("% .&>+3(.) (+3/"18A$&(3, /" $%"12)'+<, '" %"@&( =9(8 A)6)'"
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,0'")

¥ 'i' -Ñ-3"/"3()01&'+& =&A $2&() .&>+3(.)

¥ 'l' -Ñ-3"/"3()01&'+& 1+(&.)1"0 0%&3(" 4.)>%&'("0 .&>$1,.'9: 09.)@&'+7

! "#,=#7%(7/ -%+=(%3

SELECT
SELECT
Ê   regexp_matches( 'Tengri' ,  '.+T' )      AS result_1 ,  -- false expected
Ê   regexp_matches( 'Tengri' ,  '.*T' )      AS result_2 ,  -- true expected
Ê   regexp_matches( 'Tengri' ,  'T' )        AS result_3 ,  -- true expected
Ê   regexp_matches( 'Tengri' ,  't' ,  'i' )   AS result_4 ,  -- true expected
Ê   regexp_matches( 'T*ngri' ,  'T*' ,  'l' )  AS result_5 ;  -- true expected

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| false    | true     | true     | true     | true     |
+----------+----------+----------+----------+----------+

regexp_replace()
+97/537& V)%&',&( /"63(."#$, ')#.9($< .&>$1,.'9% 09.)@&'+&%, ') $#)A)''$<

3(."#$.

B/9#%16#=537& regexp_replace(string, regexp, target[, options])

531+ 0'$(.+ 3(."#+ string  ')76&') /"63(."#), ')#.9(), ?)=1"'"% regexp, (" "') A)%&',&(3, ')
3(."#$ target . 531+ ()#+: /"63(."# ')76&'" '&3#"18#", (" A)%&',&(3, ("18#" /&.0),. 531+ /"63(."#
'& ')76&'", 0"A0.);)&(3, +3:"6'), 3(."#) string .

! C-?++ %(8A.5%'3< 13%2F('+4

¥ 'c' -Ñ-3"/"3()01&'+& 3 $2&("% .&>+3(.) (+3/"18A$&(3, /" $%"12)'+<, '" %"@&( =9(8 A)6)'"
,0'")

¥ 'i' -Ñ-3"/"3()01&'+& =&A $2&() .&>+3(.)

¥ 'l' -Ñ-3"/"3()01&'+& 1+(&.)1"0 0%&3(" 4.)>%&'("0 .&>$1,.'9: 09.)@&'+7

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   regexp_replace( 'Tengri' ,  '.' ,  't' )               AS result_1 ,
Ê   regexp_replace( 'Tengri' ,  '.*' ,  't' )              AS result_2 ,
Ê   regexp_replace( 'Tengri' ,  'e.*r' ,  'NGR')          AS result_3 ,
Ê   regexp_replace( 'Tengri' ,  'a' ,  't' )               AS result_4 ,
Ê   regexp_replace( 'Tengri' ,  'tengr' ,  'TNGR',  'i' )   AS result_5 ;

+----------+----------+----------+----------+----------+
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| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| tengri   | t        | TNGRi    | Tengri   | TNGRi    |
+----------+----------+----------+----------+----------+

regexp_split_to_array()
+97/537& Q)A.&A)&( 3(."#$ ') 2)3(+, .)A6&1&''9& .&>$1,.'9% 09.)@&'+&%, +

0"A0.);)&( 2)3(+ 0 0+6& %)33+0).

B/9#%16#=537& regexp_split_to_array(string, regexp[, options])

!/&=:#37'( string_split_regex()

531+ 0 3(."#& string  ')76&'9 /"63(."#+, ')#.9(9& ?)=1"'"% regexp, (" 0"A0.);)<(3, 2)3(+
+3:"6'"7 3(."#+, '& ')#.9(9& ?)=1"'"%, 0 0+6& %)33+0). 531+ ')76&''9& /"63(."#+ 3(",( 0
')2)1& +1+ 0 #"'*& +3:"6'"7 3(."#+, (" 0 .&A$18(+.$<;+7 %)33+0 /"/)6$( /$3(9& 3(."#+ 61,
')2)1) + #"'*) 3(."#+. 531+ /"63(."# '& ')76&'", (" =$6&( 0"A0.);&' %)33+0 +A "6'"7 +3:"6'"7
3(."#+.

! C-?++ %(8A.5%'3< 13%2F('+4

¥ 'c' -Ñ-3"/"3()01&'+& 3 $2&("% .&>+3(.) (+3/"18A$&(3, /" $%"12)'+<, '" %"@&( =9(8 A)6)'"
,0'")

¥ 'i' -Ñ-3"/"3()01&'+& =&A $2&() .&>+3(.)

¥ 'l' -Ñ-3"/"3()01&'+& 1+(&.)1"0 0%&3(" 4.)>%&'("0 .&>$1,.'9: 09.)@&'+7

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   string_split_regex ( 'My name is Tengri. My nickname is TNGRi.' ,  ' \.\s ' )
AS sentences,
Ê   string_split_regex ( 'My name is Tengri. My nickname is TNGRi.' ,  '[ \.\s ]+' )
AS words;

+-------------------------------------------+-------------------------------------------+
|                 sentences                 |                   words                   |
+-------------------------------------------+-------------------------------------------+
| {My name is Tengri,My nickname is TNGRi.} | {My,name,is,Tengri,My,nickname,is,TNGRi,} |
+-------------------------------------------+-------------------------------------------+

regexp_split_to_table()
+97/537& Q)A.&A)&( 3(."#$ ') 2)3(+, .)A6&1&''9& .&>$1,.'9% 09.)@&'+&%, +

0"A0.);)&( 2)3(+ 0 0+6& 3(."#.

B/9#%16#=537& regexp_split_to_table(string, regexp[, options])

531+ 0 3(."#& string  ')76&'9 /"63(."#+, ')#.9(9& ?)=1"'"% regexp, (" 0"A0.);)<(3, 2)3(+
+3:"6'"7 3(."#+, '& ')#.9(9& ?)=1"'"%, 0 0+6& 3("1=*), >6& #)@6), 2)3(8 A)/+3)') 0 30"<
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,2&7#$. 531+ ')76&''9& /"63(."#+ 3(",( 0 ')2)1& +1+ 0 #"'*& +3:"6'"7 3(."#+, (" 0 .&A$18()(
/"/)6$( /$3(9& 3(."#+ 61, ')2)1) + #"'*) 3(."#+. 531+ /"63(."# '& ')76&'", (" =$6&( 0"A0.);&'
3("1=&* 3 "6'"7 ,2&7#"7, 0 #"("."7 A)/+3)') +3:"6'), 3(."#).

! C-?++ %(8A.5%'3< 13%2F('+4

¥ 'c' -Ñ-3"/"3()01&'+& 3 $2&("% .&>+3(.) (+3/"18A$&(3, /" $%"12)'+<, '" %"@&( =9(8 A)6)'"
,0'")

¥ 'i' -Ñ-3"/"3()01&'+& =&A $2&() .&>+3(.)

¥ 'l' -Ñ-3"/"3()01&'+& 1+(&.)1"0 0%&3(" 4.)>%&'("0 .&>$1,.'9: 09.)@&'+7

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   regexp_split_to_table ( 'My name is Tengri. My nickname is TNGRi.' ,  ' \.\s ' )
AS sentences,
Ê   regexp_split_to_table ( 'My name is Tengri. My nickname is TNGRi.' ,  '[ \.\s ]+' )
AS words;

+-----------------------+----------+
|       sentences       |   words  |
+-----------------------+----------+
| My name is Tengri     | My       |
+-----------------------+----------+
| My nickname is TNGRi. | name     |
+-----------------------+----------+
| null                  | is       |
+-----------------------+----------+
| null                  | Tengri   |
+-----------------------+----------+
| null                  | My       |
+-----------------------+----------+
| null                  | nickname |
+-----------------------+----------+
| null                  | is       |
+-----------------------+----------+
| null                  | TNGRi    |
+-----------------------+----------+
| null                  |          |
+-----------------------+----------+

+9&"50#" ~
+97/537& I."0&.,&(, ')#.90)&( 1+ .&>$1,.'"& 09.)@&'+& 3(."#$ /"1'"3(8<.

B/9#%16#=537& string ~ regexp

G/&.)(". ~ ((+186)) /."0&.,&(, ')#.90)&( 1+ .&>$1,.'"& 09.)@&'+& 3(."#$ /"1'"3(8<.

P"@&( +3/"18A"0)(83, 3 "/&.)("."% "(.+*)'+, ! : string !~ regexp .
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I"1'"3(8< 3+'"'+%+2&' "/&.)(".$ SIMILAR TO.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   'Tengri'  !~  'TNGRi' AS result_1 ,
Ê   'Tengri'  ~ 'T.*'     AS result_2 ,
Ê   'Tengri'  ~ 'T.+i'    AS result_3 ,
Ê   'TNGRi'  ~ 'T.+i'    AS result_4 ,
Ê   'T.+i'    ~ 'T.+i'    AS result_5 ;

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| true     | true     | true     | true     | true     |
+----------+----------+----------+----------+----------+

T?3.L77 :%C :50( 7 ="&'&37
R$'#*++ 61, 6)(9 + 0.&%&'+-Ñ-J(" 4$'#*++ 61, .)="(9 3 6)''9%+ (+/"0 DATE, TIME, TIMESTAMP +
TIMESTAMPTZ.

-9&L7K7.50#"( F5/0&J :50( 7 ="&'&37
C1&6$<;+& 3/&*+4+#)(".9 2)3(&7 6)(9 + 0.&%&'+ %">$( =9(8 +3/"18A"0)'9 #)# "(6&18'9&
4$'#*++, 0"A0.);)<;+& 3""(0&(3(0$<;+& 2)3(+ "( 6)(9 + 0.&%&'+:

¥ century -Ñ-0&#

¥ day-Ñ-6&'8

¥ decade-Ñ-6&3,(+1&(+&

¥ hour-Ñ-2)3

¥ millennium -Ñ-(93,2&1&(+&

¥ minute-Ñ-%+'$()

¥ month-Ñ-%&3,*

¥ quarter -Ñ-#0).()1

¥ second-Ñ-3&#$'6)

¥ year-Ñ->"6

!"7'&"(:

SELECT
Ê   century ( current_localtimestamp ())     AS "current century" ,
Ê   day( current_localtimestamp ())         AS "current day" ,
Ê   decade( current_localtimestamp ())      AS "current decade" ,
Ê   hour( current_localtimestamp ())        AS "current hour" ,
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Ê   millennium ( current_localtimestamp ())  AS "current millennium" ,
Ê   minute( current_localtimestamp ())      AS "current minute" ,
Ê   month( current_localtimestamp ())       AS "current month" ,
Ê   quarter ( current_localtimestamp ())     AS "current quarter" ,
Ê   second( current_localtimestamp ())      AS "current second" ,
Ê   year( current_localtimestamp ())        AS "current year" ;

+-----------------+-------------+----------------+--------------+--------------------
+----------------+---------------+-----------------+----------------+--------------+
| current century | current day | current decade | current hour | current millennium |
current minute | current month | current quarter | current second | current year |
+-----------------+-------------+----------------+--------------+--------------------
+----------------+---------------+-----------------+----------------+--------------+
| 21              | 2           | 202            | 13           | 3                  | 24
| 3             | 1               | 30             | 2025         |
+-----------------+-------------+----------------+--------------+--------------------
+----------------+---------------+-----------------+----------------+--------------+

current_date()
+97/537& H"A0.);)&( (&#$;$< 6)($ 0 0+6& A')2&'+, (+/) DATE.

B/9#%16#=537& current_date()

! "#,=#7%(7/ -%+=(%

SELECT
Ê   current_date ()  AS cur_date;

+------------+
| cur_date   |
+------------+
| 2025-03-02 |
+------------+

current_localtimestamp()
+97/537& H"A0.);)&( (&#$;&& 0.&%, + 6)($ 0 0+6& A')2&'+, (+/) TIMESTAMP.

B/9#%16#=537& current_localtimestamp()

! "#,=#7%(7/ -%+=(%

SELECT
Ê   current_localtimestamp ()  AS now;

+----------------------------+
| now                        |
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+----------------------------+
| 2025-03-02 12:38:05.014000 |
+----------------------------+

current_time()
+97/537& H"A0.);)&( (&#$;&& 0.&%, 0 0+6& A')2&'+, (+/) TIME.

B/9#%16#=537& current_time

!/&=:#37'( get_current_time()

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   current_time        AS cur_time_1,
Ê   get_current_time ()  AS cur_time_2;

+-----------------+-----------------+
|    cur_time_1   |    cur_time_2   |
+-----------------+-----------------+
| 10:33:24.016000 | 10:33:24.016000 |
+-----------------+-----------------+

dayname()
+97/537& H"A0.);)&( )'>1+73#"& ')A0)'+& 6', '&6&1+ 61, 6)(9.

B/9#%16#=537& dayname(<date>)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   dayname( DATE '2024-02-29' )                AS result_1 ,
Ê   dayname( TIMESTAMP '2024-02-29 00:00:00' )  AS result_2 ,
Ê   dayname( current_localtimestamp ())         AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| Thursday | Thursday | Monday   |
+----------+----------+----------+

datepart()
+97/537& H"A0.);)&( $#)A)''$< 2)3(8 "( A')2&'+, 6)(9 +1+ 0.&%&'+ 0 0+6&

A')2&'+, (+/) BIGINT.
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B/9#%16#=537& datepart('<part>', (TIME | DATE | ...) <date_time>)

!/&=:#37'( date_part()

O.>$%&'()%+ %">$( =9(8 A')2&'+, (+/"0: TIME, DATE, TIMESTAMP +1+ TIMESTAMPTZ.

! G2,7+ =#8A7 &37/ A>202'3 , -#=#:/9 ,.($A9:+< .+7(%2.#1

¥ century -Ñ-0&#

¥ day-Ñ-6&'8

¥ decade-Ñ-6&3,(+1&(+&

¥ hour-Ñ-2)3

¥ microseconds-Ñ-%+#."3&#$'69

¥ millennium -Ñ-(93,2&1&(+&

¥ milliseconds -Ñ-%+11+3&#$'69

¥ minute-Ñ-%+'$()

¥ month-Ñ-%&3,*

¥ quarter -Ñ-#0).()1

¥ second-Ñ-3&#$'6)

¥ year-Ñ->"6

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   datepart ( 'milliseconds' ,  TIMESTAMP '2025-02-25 00:00:00.1' )  AS milliseconds ,
Ê   datepart ( 'hour' ,          TIME '2025-02-25 00:00:00' )         AS hour,
Ê   datepart ( 'millennium' ,    DATE '2025-02-25' )                  AS millennium ;

+--------------+------+------------+
| milliseconds | hour | millennium |
+--------------+------+------------+
| 100          | 0    | 3          |
+--------------+------+------------+

date_diff()
+97/537& H"A0.);)&( #"1+2&3(0" &6+'+* 0.&%&'+ %&@6$ 60$%, %"%&'()%+ 0.&%&'+

0 0+6& A')2&'+, (+/) BIGINT.

B/9#%16#=537& date_diff('<part>', start, end)

O.>$%&'()%+ %">$( =9(8 A')2&'+, (+/"0: TIME, DATE, TIMESTAMP +1+ TIMESTAMPTZ.

! H$+'+?3 =#8A7 &37/ A>202'3 , -#=#:/9 ,.($A9:+< .+7(%2.#1

¥ century -Ñ-0&#

¥ day-Ñ-6&'8
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¥ decade-Ñ-6&3,(+1&(+&

¥ hour-Ñ-2)3

¥ microseconds-Ñ-%+#."3&#$'69

¥ millennium -Ñ-(93,2&1&(+&

¥ milliseconds -Ñ-%+11+3&#$'69

¥ minute-Ñ-%+'$()

¥ month-Ñ-%&3,*

¥ quarter -Ñ-#0).()1

¥ second-Ñ-3&#$'6)

¥ year-Ñ->"6

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   date_diff ( 'second' ,  TIME '01:02:03' ,  TIME '03:02:01' )  AS diff_in_seconds ,
Ê   date_diff ( 'minute' ,  TIME '01:02:03' ,  TIME '03:02:01' )  AS diff_in_minutes ,
Ê   date_diff ( 'hour' ,    TIME '01:02:03' ,  TIME '03:02:01' )  AS diff_in_hours ,
Ê   date_diff ( 'day' ,     TIMESTAMP '2025-02-25 01:02:03' ,  TIMESTAMP '2025-02-26 03:02:01' )
AS diff_in_days ,
Ê   date_diff ( 'day' ,     TIMESTAMP '2025-02-26 01:02:03' ,  TIMESTAMP '2025-02-25 03:02:01' )
AS diff_in_days ,
Ê   date_diff ( 'day' ,     DATE '2024-02-27' ,  DATE '2025-02-27' )  AS diff_in_days ;

+-----------------+-----------------+---------------+--------------+--------------
+--------------+
| diff_in_seconds | diff_in_minutes | diff_in_hours | diff_in_days | diff_in_days |
diff_in_days |
+-----------------+-----------------+---------------+--------------+--------------
+--------------+
| 7198            | 120             | 2             | 1            | -1           | 366
|
+-----------------+-----------------+---------------+--------------+--------------
+--------------+

date_trunc()
+97/537& C"#.);)&( %"%&'( 0.&%&'+ 6" $#)A)''"7 ("2'"3(+.

B/9#%16#=537& date_trunc('<part>', <time_stamp>)

C"#.);)&( %"%&'( 0.&%&'+ TIMESTAMP 6" $#)A)''"7 &6+'+*9 ("2'"3(+ + 0"A0.);)&( ')2)18'97
%"%&'( 0.&%&'+ 61, 6)''"7 &6+'+*9 0 0+6& A')2&'+, (+/) TIMESTAMP +1+ DATE.

L&#"(".9& /.+%&.9 +3/"18A"0)'+, "/+3)'9 0 J("% 3*&').++ .

! H$+'+?3 =#8A7 &37/ A>202'3 , -#=#:/9 ,.($A9:+< .+7(%2.#1
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¥ century -Ñ-0&#

¥ day-Ñ-6&'8

¥ decade-Ñ-6&3,(+1&(+&

¥ hour-Ñ-2)3

¥ microseconds-Ñ-%+#."3&#$'69

¥ millennium -Ñ-(93,2&1&(+&

¥ milliseconds -Ñ-%+11+3&#$'69

¥ minute-Ñ-%+'$()

¥ month-Ñ-%&3,*

¥ quarter -Ñ-#0).()1

¥ second-Ñ-3&#$'6)

¥ year-Ñ->"6

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   date_trunc ( 'minute' ,     TIMESTAMP '2025-02-25 01:02:03' )  AS minute,
Ê   date_trunc ( 'hour' ,       TIMESTAMP '2025-02-25 01:02:03' )  AS hour,
Ê   date_trunc ( 'day' ,        TIMESTAMP '2025-02-25 01:02:03' )  AS day,
Ê   date_trunc ( 'month' ,      TIMESTAMP '2025-02-25 01:02:03' )  AS month,
Ê   date_trunc ( 'quarter' ,    TIMESTAMP '2025-02-25 01:02:03' )  AS quarter ,
Ê   date_trunc ( 'year' ,       TIMESTAMP '2025-02-25 01:02:03' )  AS year;

+---------------------+---------------------+------------+------------+------------
+------------+
| minute              | hour                | day        | month      | quarter    | year
|
+---------------------+---------------------+------------+------------+------------
+------------+
| 2025-02-25 01:02:00 | 2025-02-25 01:00:00 | 2025-02-25 | 2025-02-01 | 2025-01-01 | 2025-
01-01 |
+---------------------+---------------------+------------+------------+------------
+------------+

dayofweek()
+97/537& H"A0.);)&( '"%&. 6', '&6&1+ 61, 6)(9 ')2+'), 3 0"3#.&3&'8,.

B/9#%16#=537& dayofweek(<date>)

L$%&.)*+, 6'&7 ')2+')&(3, 3 0: =.,86+,+43+ = 0 , @>AA.)" = 6.

! !1, '$%&.)*++ /" 3()'6).($ ISO (')2+'), 3 /"'&6&18'+#) + 3 1) +3/"18A$7(& isodow.

! "#,=#7%(7/ -%+=(%3
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SELECT
Ê   dayofweek( DATE '2024-02-29' )                AS result_1 ,
Ê   dayofweek( TIMESTAMP '2024-02-29 00:00:00' )  AS result_2 ,
Ê   dayofweek( current_localtimestamp ())         AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 4        | 4        | 1        |
+----------+----------+----------+

dayofyear()
+97/537& H"A0.);)&( '"%&. 6', 0 >"6$ 61, 6)(9.

B/9#%16#=537& dayofyear(<date>)

L$%&.)*+, ')2+')&(3, 3 1.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   dayofyear( DATE '2024-02-29' )                AS result_1 ,
Ê   dayofyear( DATE '2024-12-31' )                AS result_2 ,
Ê   dayofyear( DATE '2025-12-31' )                AS result_3 ,
Ê   dayofyear( TIMESTAMP '2024-01-01 00:00:00' )  AS result_4 ,
Ê   dayofyear( current_localtimestamp ())         AS result_5 ;

+----------+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 | result_5 |
+----------+----------+----------+----------+----------+
| 60       | 366      | 365      | 1        | 61       |
+----------+----------+----------+----------+----------+

isodow()
+97/537& H"A0.);)&( '"%&. 6', '&6&1+ 61, 6)(9 ')2+'), 3 /"'&6&18'+#).

B/9#%16#=537& isodow(<date>)

L$%&.)*+, 6'&7 ')2+')&(3, 3 1: B.4+:+%34$8 = 1, =.,86+,+43+ = 7 .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   isodow( DATE '2024-02-29' )                AS result_1 ,
Ê   isodow( TIMESTAMP '2024-02-29 00:00:00' )  AS result_2 ,
Ê   isodow( current_localtimestamp ())         AS result_3 ;
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+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 4        | 4        | 1        |
+----------+----------+----------+

monthname()
+97/537& H"A0.);)&( )'>1+73#"& ')A0)'+& %&3,*) 61, 6)(9.

B/9#%16#=537& monthname(<date>)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   monthname( DATE '2024-02-29' )                AS result_1 ,
Ê   monthname( TIMESTAMP '2024-02-29 00:00:00' )  AS result_2 ,
Ê   monthname( current_localtimestamp ())         AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| February | February | March    |
+----------+----------+----------+

now()
+97/537& H"A0.);)&( (&#$;&& 0.&%, 0 0+6& A')2&'+, (+/) TIMESTAMPTZ

B/9#%16#=537& now()

! "#,=#7%(7/ -%+=(%

SELECT
Ê   now()  AS cur_time ;

+----------------------------------+
| cur_time                         |
+----------------------------------+
| 2025-08-26 13:38:58.461000+00:00 |
+----------------------------------+

strptime()
+97/537& K"'0&.(+.$&( (&#3( 0 %"%&'( 0.&%&'+ /" $#)A)''"%$ 4".%)($.

B/9#%16#=537& strptime(<string>, <format>)
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K"'0&.(+.$&( (&#3( 0 %"%&'( 0.&%&'+ TIMESTAMP /" $#)A)''"%$ 4".%)($. H 31$2)& '&0"A%"@'"3(+
#"'0&.()*++ 096)&( "?+=#$.

L&#"(".9& /.+%&.9 +3/"18A"0)'+, "/+3)'9 0 J("% 3*&').++ .

! I#%=27 =#F(7 &37/ A>202' , -#=#:/9 ,.($A9:+< 13%2F('+4

E("5N&37
&

+97/537& !"7'&"

%a C"#.);&''"& ')A0)'+& 6', '&6&1+. Sun, Mon, É

%A I"1'"& ')A0)'+& 6', '&6&1+. Sunday, Monday, É

%b C"#.);&''"& ')A0)'+& %&3,*). Jan, Feb, É, Dec

%B I"1'"& ')A0)'+& %&3,*). January, February, É

%c I.&63()01&'+& 6)(9 + 0.&%&'+ 0 4".%)(& ISO 1992-03-02 10:30:20

%d !&'8 %&3,*) 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+ 0 ')2)1&. 01, 02, É, 31

%-d !&'8 %&3,*) 0 0+6& 6&3,(+2'">" 2+31). 1, 2, É, 30

%f P+#."3&#$'6) 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+ 0 ')2)1&. 000000 - 999999

%g P+11+3&#$'6) 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+ 0
')2)1&.

000 - 999

%G M"6 /" 3()'6).($ ISO 8601 3 $#)A)'+&% 0&#), 0 #"("."%
'):"6+(3, ="18?), 2)3(8 '&6&1+ /" 3()'6).($ ISO (3%. %V).

0001, 0002, É, 2013,
2014, É, 9998, 9999

%H X)3 (24-2)3"0"7 4".%)() 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+
0 ')2)1&.

00, 01, É, 23

%-H X)3 (24-2)3"0"7 4".%)() 0 0+6& 6&3,(+2'">" 2+31). 0, 1, É, 23

%I X)3 (12-2)3"0"7 4".%)() 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+
0 ')2)1&.

01, 02, É, 12

%-I X)3 (12-2)3"0"7 4".%)() 0 0+6& 6&3,(+2'">" 2+31). 1, 2, É 12

%j !&'8 >"6) 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+ 0 ')2)1&. 001, 002, É, 366

%-j !&'8 >"6) 0 0+6& 6&3,(+2'">" 2+31). 1, 2, É, 366

%m P&3,* 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+ 0 ')2)1&. 01, 02, É, 12

%-m P&3,* 0 0+6& 6&3,(+2'">" 2+31). 1, 2, É, 12

%M P+'$() 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+ 0 ')2)1&. 00, 01, É, 59

%-M P+'$() 0 0+6& 6&3,(+2'">" 2+31). 0, 1, É, 59

%n L)'"3&#$'6) 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+ 0 ')2)1&. 000000000 - 999999999

%p AM +1+ PM 0 3""(0&(3(0++ 3 1"#)18<. AM, PM

%S C&#$'69 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+ 0 ')2)1& 00, 01, É, 59

%-S C&#$'69 0 0+6& 6&3,(+2'">" 2+31). 0_, 1, É, 59_

%u !&'8 '&6&1+ /" 3()'6).($ ISO 8601 0 0+6& 6&3,(+2'">"
2+31), >6& 1-Ñ-/"'&6&18'+#.

1, 2, É, 7
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E("5N&37
&

+97/537& !"7'&"

%U L"%&. '&6&1+ 0 >"6$. L&6&1, 01 ')2+')&(3, 0 /&.0"&
0"3#.&3&'8& >"6), /"J("%$ %"@&( =9(8 '&6&1, 00. G=.)(+(&
0'+%)'+&, 2(" J(" '& 3""(0&(3(0$&( 3()'6).($ 6)(9 '&6&1+
0 ISO-8601.

00, 01, É, 53

%V L&6&1, ISO 8601 0 0+6& 6&3,(+2'">" 2+31), >6& /"'&6&18'+#
,01,&(3, /&.09% 6'&% '&6&1+. L&6&1, 01-Ñ-J(" '&6&1,,
3"6&.@);), 4 ,'0).,. G=.)(+(& 0'+%)'+&, 2(" %V
'&3"0%&3(+% 3 09.)@&'+&% 61, >"6) %Y. H%&3(" J(">"
+3/"18A$7(& >"6 ISO %G.

01, É, 53

%w !&'8 '&6&1+ 0 0+6& 6&3,(+2'">" 2+31). 0, 1, É, 6

%W L"%&. '&6&1+ 0 >"6$. L&6&1, 01 ')2+')&(3, 0 /&.097
/"'&6&18'+# >"6), /"J("%$ %"@&( =9(8 '&6&1, 00. G=.)(+(&
0'+%)'+&, 2(" J(" '& 3""(0&(3(0$&( 3()'6).($ 6)(9 '&6&1+
0 ISO-8601.

00, 01, É, 53

%x I.&63()01&'+& 6)(9 0 4".%)(& ISO 1992-03-02

%X I.&63()01&'+& 0.&%&'+ 0 4".%)(& ISO 10:30:20

%y M"6 =&A 0&#) 0 0+6& 6&3,(+2'">" 2+31) 3 '$1,%+ 0 ')2)1&. 00, 01, É, 99

%-y M"6 =&A 0&#) 0 0+6& 6&3,(+2'">" 2+31). 0, 1, É, 99

%Y M"6 3 $#)A)'+&% 0&#) 0 0+6& 6&3,(+2'">" 2+31). 2013, 2019 + 7. $.

%z C%&;&'+& 0.&%&'+ "( UTC  0 4".%)(& ±HH:MM, ±HHMM +1+
±HH.

-0700

%Z L)A0)'+& 2)3"0">" /",3). Europe/Amsterdam

%% E$#0)18'97 3+%0"1 %. %

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   strptime ( 'Feb 25, 2025, 01:02:03 AM' ,  '%b %d, %Y, %H:%M:%S %p')  AS timestamp_1,
Ê   strptime ( '2025-02-25, 01:02:03' ,       '%x, %X' )                  AS timestamp_2,
Ê   strptime ( '01:02, 01.02.99' ,            '%H:%M, %d.%m.%y')         AS timestamp_3,
Ê   strptime ( '01:02%PM--01.02.99' ,         '%H:%M%%%p--%d.%m.%y')     AS timestamp_4,
Ê   strptime ( '1:1, 1.1.1' ,                 '%-H:%-M, %-d.%-m.%-y')    AS timestamp_5,
Ê   strptime ( '1' ,                          '%Y')                      AS timestamp_6;

+---------------------+---------------------+---------------------+---------------------
+---------------------+---------------------+
| timestamp_1         | timestamp_2         | timestamp_3         | timestamp_4         |
timestamp_5         | timestamp_6         |
+---------------------+---------------------+---------------------+---------------------
+---------------------+---------------------+
| 2025-02-25 01:02:03 | 2025-02-25 01:02:03 | 1999-02-01 01:02:00 | 1999-02-01 13:02:00 |
2001-01-01 01:01:00 | 0001-01-01 00:00:00 |
+---------------------+---------------------+---------------------+---------------------
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+---------------------+---------------------+

+9&"50#" +
+97/537& I.+=)01,&( /.)097 ).>$%&'( # 1&0"%$.

B/9#%16#=537& <num> + <num> [+ ...]  +1+ TIME + INTERVAL [+ ...]

531+ +3/"18A$&(3, 3 (+/)%+ 61, 61, 6)(9 + 0.&%&'+ , (" /.+=)01,&( +'(&.0)1 # A')2&'+< 0.&%&'+.
H"A0.);)&( A')2&'+& (+/) TIME.

C%. ()#@& add() .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   3 + 2      AS result_1 ,
Ê   3 + 2 + - 1 AS result_2 ,
Ê   1. 1 + 1. 9  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 5        | 4        | 3.0      |
+----------+----------+----------+

SELECT
Ê   TIME '12:11:10'      + INTERVAL 3 hours AS result_time_1 ,
Ê   INTERVAL '12:11:10'  + TIME '1:1:1'      AS result_time_2 ;

+---------------+---------------+
| result_time_1 | result_time_2 |
+---------------+---------------+
| 15:11:10      | 13:12:11      |
+---------------+---------------+

+9&"50#" -
+97/537& H92+()&( /.)097 ).>$%&'( +A 1&0">".

B/9#%16#=537& <num> - <num> [- ...]  +1+ TIME - INTERVAL [- ...]

531+ +3/"18A$&(3, 3 (+/)%+ 61, 61, 6)(9 + 0.&%&'+ , (" 092+()&( +'(&.0)1 +A A')2&'+, 0.&%&'+.
H"A0.);)&( A')2&'+& (+/) TIME.

C%. ()#@& subtract() .
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! "#,=#7%(7/ -%+=(%3

SELECT
Ê   3 -  2      AS result_1 ,
Ê   3 -  2 -  +1 AS result_2 ,
Ê   1. 2 -  0. 2  AS result_3 ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| 1        | 0        | 1.0      |
+----------+----------+----------+

SELECT
Ê   TIME '12:11:10'  -  INTERVAL 3 HOUR AS result_time_1 ,
Ê   TIME '12:11:10'  -  INTERVAL 3 HOUR -  INTERVAL 1 HOUR AS result_time_2 ;

+---------------+---------------+
| result_time_1 | result_time_2 |
+---------------+---------------+
| 09:11:10      | 08:11:10      |
+---------------+---------------+

T?3.L77 :%C JSON
R$'#*++ 61, .)="(9 3 4)71)%+ .)3?+.&'+, .json  + 3 (+/"% 6)''9: JSON.

!?01 =3?0"7 /0"?.0?"( JSON
H" %'">+: 4$'#*+,: 61, JSON +3/"18A$&(3, /$(8 0'$(.+ 3(.$#($.9 JSON #)# "6+' +A ).>$%&'("0.
I$(8 %"@&( A)6)0)(83, 0 1<="7 +A 60$: '"()*+7 /" 31&6$<;+% 3()'6).()%:

¥ JSONPath

W$.key1.key2 -Ñ-"=.);&'+& # A')2&'+< #1<2) key2

W$.key1.key2[i] -Ñ-"=.);&'+& # i -%$ J1&%&'($ 3/+3#) 0 A')2&'++ #1<2) key2

¥ JSON Pointer

W/key1/key2 -Ñ-"=.);&'+& # A')2&'+< #1<2) key2

W/key1/key2/i -Ñ-"=.);&'+& # i -%$ J1&%&'($ 3/+3#) 0 A')2&'++ #1<2) key2

! L$%&.)*+, J1&%&'("0 3/+3#) 0 3(.$#($.& JSON ')2+')&(3, 3 0.

H /.+%&.): '+@& +3/"18A$&(3, 3(.$#($.) JSON +A J(">" /.+%&.) :
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CREATE TABLE js_table ( js_data  JSON);

INSERT INTO js_table  VALUES
( '{
Ê "first_name": "John",
Ê "last_name": "Smith",
Ê "is_alive": true,
Ê "age": 27,
Ê "address": {
Ê   "street_address": "21 2nd Street",
Ê   "city": "New York",
Ê   "state": "NY",
Ê   "postal_code": "10021-3100"
Ê },
Ê "phone_numbers": [
Ê   {
Ê     "type": "home",
Ê     "number": "212 555-1234"
Ê   },
Ê   {
Ê     "type": "office",
Ê     "number": "646 555-4567"
Ê   }
Ê ],
Ê "children": [
Ê   "Catherine",
Ê   "Thomas",
Ê   "Trevor"
Ê ],
Ê "spouse": null
}' );

json_array_length()
+97/537& H"A0.);)&( #"1+2&3(0" J1&%&'("0 0 %)33+0& /" $#)A)''"%$ /$(+ 0 JSON

+1+ 0, &31+ /" $#)A)''"%$ /$(+ '& %)33+0.

B/9#%16#=537& json_array_length(json[, path])

531+ 0" 0("."% ).>$%&'(& A)6)' 3/+3"# /$(&7, (" .&A$18()("% =$6&( 3/+3"# 61+' %)33+0"0 /"
$#)A)''9% /$(,%.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   json_array_length ( js_data ,  '$.phone_numbers')                  AS phone_numbers,
Ê   json_array_length ( js_data ,  '$.children' )                       AS children ,
Ê   json_array_length ( js_data ,  [ '$.phone_numbers',  '$.children' ])  AS lists ,
Ê   json_array_length ( js_data )                                     AS js_data ,
Ê   json_array_length ( js_data ,  '$.first_name' )                     AS first_name ,
FROM js_table ;
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+---------------+----------+-------+---------+------------+
| phone_numbers | children | lists | js_data | first_name |
+---------------+----------+-------+---------+------------+
| 2             | 3        | {2,3} | 0       | 0          |
+---------------+----------+-------+---------+------------+

json_contains()
+97/537& I."0&.,&(, &3(8 1+ 0 3(.$#($.& JSON /"63(.$#($.) JSON, A)6)''), 0" 0("."%

).>$%&'(&.

B/9#%16#=537& json_contains(json, json)

G=) ).>$%&'() 6"1@'9 +%&(8 (+/ JSON. H("."7 ).>$%&'( %"@&( =9(8 2+31"09% A')2&'+&% +1+
(&#3("0"7 3(."#"7, /.+ J("% (&#3("0), 3(."#) 6"1@') =9(8 A)#1<2&') 0 60"7'9& #)092#+.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   json_contains ( js_data ,  '27' )                       AS result_1 ,
Ê   json_contains ( js_data ,  '"John"' )                   AS result_2 ,
Ê   json_contains ( js_data ,  '{"first_name": "John"}' )   AS result_3 ,
Ê   json_contains ( js_data ,  '{"first_name": "Smith"}' )  AS result_4 ,  -- false expected
FROM js_table ;

+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 |
+----------+----------+----------+----------+
| true     | true     | true     | false    |
+----------+----------+----------+----------+

json_exists()
+97/537& I."0&.,&(, &3(8 1+ 0 3(.$#($.& JSON $#)A)''97 /$(8.

B/9#%16#=537& json_exists(json, path)

H"A0.);)&( BOOL +1+ %)33+0 BOOL[] 61, 31$2)&0, #">6) /$(8 $#)A90)&( ') J1&%&'(9 3/+3#) 0
3(.$#($.& JSON.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   json_exists ( js_data ,  'first_name' )                AS result_1 ,
Ê   json_exists ( js_data ,  '$.first_name' )              AS result_2 ,
Ê   json_exists ( js_data ,  '/first_name' )               AS result_3 ,
Ê   json_exists ( js_data ,  '$.address.street_address' )  AS result_4 ,
Ê   json_exists ( js_data ,  '/address/street_address' )   AS result_5 ,
Ê   json_exists ( js_data ,  '$.street_address' )          AS result_6 ,  -- false expected

162



Ê   json_exists ( js_data ,  '$.phone_numbers[*].type' )   AS result_7 ,
Ê   json_exists ( js_data ,  '$..street_address' )         AS result_8 ,
FROM js_table ;

+----------+----------+----------+----------+----------+----------+-------------+----------
+
| result_1 | result_2 | result_3 | result_4 | result_5 | result_6 | result_7    | result_8
|
+----------+----------+----------+----------+----------+----------+-------------+----------
+
| true     | true     | true     | true     | true     | false    | {True,True} | {True}
|
+----------+----------+----------+----------+----------+----------+-------------+----------
+

json_extract()
+97/537& NA01&#)&( 6)''9& +A 3(.$#($.9 JSON /" $#)A)''"%$ /$(+. H"A0.);)&(

6)''9& 0 0+6& JSON.

B/9#%16#=537& json_extract(json, path)  +1+ json_extract(json, [path1, path2, ...])

!/&=:#37'( json_extract_path

531+ 0 #)2&3(0& 0(".">" ).>$%&'() A)6)' 3/+3"# /$(&7, (" 0"A0.);)&( 3/+3"# A')2&'+7.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   json_extract ( js_data ,  'first_name' )                 AS first_name ,
Ê   json_extract ( js_data ,  [ 'first_name' ,  'last_name' ])  AS all_names,
Ê   json_extract ( js_data ,  '$.address.street_address' )   AS street_address ,
Ê   json_extract ( js_data ,  '$.phone_numbers[*].number' )  AS phone_numbers,
Ê   json_extract ( js_data ,  '$.children[0]' )              AS child_1 ,
FROM js_table ;

+------------+------------------+----------------+---------------------------------
+-----------+
| first_name | all_names        | street_address | phone_numbers                   |
child_1   |
+------------+------------------+----------------+---------------------------------
+-----------+
| John       | {"John","Smith"} | 21 2nd Street  | {"212 555-1234","646 555-4567"} |
Catherine |
+------------+------------------+----------------+---------------------------------
+-----------+
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json_extract_string()
+97/537& NA01&#)&( 6)''9& +A 3(.$#($.9 JSON /" $#)A)''"%$ /$(+. H"A0.);)&(

6)''9& 0 0+6& VARCHAR.

B/9#%16#=537& json_extract_string(json, path)  +1+ json_extract_string(json, [path1, path2,
...])

!/&=:#37'( json_extract_path_text

531+ 0 #)2&3(0& 0(".">" ).>$%&'() A)6)' 3/+3"# /$(&7, (" 0"A0.);)&( 3/+3"# A')2&'+7.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   json_extract_string ( js_data ,  'first_name' )                 AS first_name ,
Ê   json_extract_string ( js_data ,  [ 'first_name' ,  'last_name' ])  AS all_names,
Ê   json_extract_string ( js_data ,  '$.address.street_address' )   AS street_address ,
Ê   json_extract_string ( js_data ,  '$.phone_numbers[*].number' )  AS phone_numbers,
Ê   json_extract_string ( js_data ,  '$.children[0]' )              AS child_1 ,
FROM js_table ;

+------------+--------------+----------------+-----------------------------+-----------+
| first_name | all_names    | street_address | phone_numbers               | child_1   |
+------------+--------------+----------------+-----------------------------+-----------+
| John       | {John,Smith} | 21 2nd Street  | {212 555-1234,646 555-4567} | Catherine |
+------------+--------------+----------------+-----------------------------+-----------+

json_group_array()
+97/537& H"A0.);)&( 3/+3"# JSON, 3"6&.@);+7 03& A')2&'+, 3("1=*).

B/9#%16#=537& json_group_array(argument)

" R$'#*+, +A%&',&( #).6+')18'"3(8 6)''9:.

! "#,=#7%(7/ -%+=(%3

CREATE TABLE example ( name VARCHAR);
INSERT INTO example VALUES ( 'Tengri' ),  ( 'TNGRi');

SELECT json_group_array ( name)  AS tengti_names
FROM example;

+--------------------+
| tengti_names       |
+--------------------+
| ["Tengri","TNGRi"] |
+--------------------+
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json_group_object()
+97/537& H"A0.);)&( 3(.$#($.$ JSON, 3"6&.@);$< 03& /).9 key-value  +A 3("1=*"0,

$#)A)''9: 0 ).>$%&'():.

B/9#%16#=537& json_group_object(argument1, argument2)

" R$'#*+, +A%&',&( #).6+')18'"3(8 6)''9:.

! "#,=#7%(7/ -%+=(%3

CREATE TABLE example ( name VARCHAR,  letters_num  BIGINT);
INSERT INTO example VALUES
Ê   ( 'Tengri' ,  6),
Ê   ( 'TNGRi',  5);

SELECT json_group_object ( name,  letters_num )  AS result
FROM example;

+------------------------+
| result                 |
+------------------------+
| {"Tengri":6,"TNGRi":5} |
+------------------------+

json_keys()
+97/537& H"A0.);)&( 03& #1<2+ +A $#)A)''"7 3(.$#($.9 JSON 0 0+6& VARCHAR[].

B/9#%16#=537& json_keys(json[, path])

531+ 0" 0("."% ).>$%&'(& $#)A)' /$(8, (" 0"A0.);)&( #1<2+ 3(.$#($.9 JSON /" $#)A)''"%$ /$(+.
531+ A)6)' 3/+3"# /$(&7, (" .&A$18()("% =$6&( 3/+3"# 3/+3#"0 #1<2&7.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   json_keys( js_data )  AS all_keys ,
FROM js_table ;

+---------------------------------------------------------------------------+
| all_keys                                                                  |
+---------------------------------------------------------------------------+
| {first_name,last_name,is_alive,age,address,phone_numbers,children,spouse} |
+---------------------------------------------------------------------------+

SELECT
Ê   json_keys( js_data ,  '$.address' )  AS address_keys,
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FROM js_table ;

+-----------------------------------------+
| address_keys                            |
+-----------------------------------------+
| {street_address,city,state,postal_code} |
+-----------------------------------------+

SELECT
Ê   json_keys( js_data ,  [ '$.address' ,
Ê                       '$.phone_numbers[0]' ])
Ê   AS address_and_phone_keys,
FROM js_table ;

+-------------------------------------------------------------------------+
| address_and_phone_keys                                                  |
+-------------------------------------------------------------------------+
| {['street_address', 'city', 'state', 'postal_code'],['type', 'number']} |
+-------------------------------------------------------------------------+

json_transform()
+97/537& B.)'34".%+.$&( 3(.$#($.$ JSON 0 3""(0&(3(0++ 3 $#)A)''"7 3(.$#($."7.

B/9#%16#=537& json_transform(json, string)

!/&=:#37'( from_json()

]&1&0), 3(.$#($.) $#)A90)&(3, 0 0+6& (&#3("0"7 3(."#+ 0" 0("."% ).>$%&'(&.

H 31$2),: /."/$3#"0 A')2&'+7 0 +3:"6'"7 3(.$#($.& JSON 0 .&A$18()( /."3()01,<(3, A')2&'+,
NULL.

H 31$2),: '&0"A%"@'"3(+ /.&"=.)A"0)(8 (+/9 6)''9: 0 +3:"6'"7 3(.$#($.& # $#)A)''9%
/."3()01,&(3, A')2&'+& NULL.

! "#,=#7%(7/ -%+=(%3

CREATE TABLE example ( js_data  JSON);
INSERT INTO example VALUES
Ê   ( '{
Ê       "first_name": "John",
Ê       "last_name": "Smith",
Ê       "age": 27
Ê     }' ),
Ê   ( '{
Ê       "first_name": "John",
Ê       "is_alive": true,
Ê       "age": 28
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Ê     }' );

SELECT
Ê   json_transform ( js_data ,
Ê       '{
Ê       "first_name": "VARCHAR",
Ê       "last_name": "VARCHAR",
Ê       "is_alive": "BOOL",
Ê       "age": "BIGINT"
Ê       }' )
Ê   AS result
FROM example;

+---------------------------------------------------------------------------+
| result                                                                    |
+---------------------------------------------------------------------------+
| {"first_name": "John", "last_name": "Smith", "is_alive": null, "age": 27} |
+---------------------------------------------------------------------------+
| {"first_name": "John", "last_name": null, "is_alive": true, "age": 28}    |
+---------------------------------------------------------------------------+

json_transform_strict()
+97/537& B.)'34".%+.$&( 3(.$#($.$ JSON 0 3""(0&(3(0++ 3 $#)A)''"7 3(.$#($."7.

H96)&( "?+=#$ 0 31$2)& '&3""(0&(3(0+, 3(.$#($. +1+ (+/"0.

B/9#%16#=537& json_transform_strict(json, string)

!/&=:#37'( from_json_strict()

]&1&0), 3(.$#($.) $#)A90)&(3, 0 0+6& (&#3("0"7 3(."#+ 0" 0("."% ).>$%&'(&.

H 31$2),:, &31+ 0 +3:"6'"7 3(.$#($.& JSON "(3$(3(0$<( A')2&'+, +A $#)A)''"7 3(.$#($.9, 096)&(
"?+=#$.

H 31$2),: '&0"A%"@'"3(+ /.&"=.)A"0)(8 (+/9 6)''9: 0 +3:"6'"7 3(.$#($.& # $#)A)''9% 096)&(
"?+=#$.

! "#,=#7%(7/ -%+=(%3

CREATE TABLE example ( js_data  JSON);
INSERT INTO example VALUES
Ê   ( '{
Ê       "first_name": "John",
Ê       "last_name": "Smith",
Ê       "age": 27
Ê     }' ),
Ê   ( '{
Ê       "first_name": "John",
Ê       "is_alive": true,
Ê       "age": 28
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Ê     }' );
SELECT
Ê   json_transform_strict ( js_data ,
Ê       '{"first_name": "VARCHAR", "age": "BIGINT"}' )
Ê   AS result
FROM example;

+-----------------------------------+
| result                            |
+-----------------------------------+
| {"first_name": "John", "age": 27} |
+-----------------------------------+
| {"first_name": "John", "age": 28} |
+-----------------------------------+

CREATE TABLE example ( js_data  JSON);
INSERT INTO example VALUES
Ê   ( '{
Ê       "first_name": "John",
Ê       "last_name": "Smith",
Ê       "age": 27
Ê     }' ),
Ê   ( '{
Ê       "first_name": "John",
Ê       "is_alive": true,
Ê       "age": 28
Ê     }' );
SELECT
Ê   json_transform_strict ( js_data ,
Ê       '{"first_name": "BIGINT", "age": "BIGINT"}' )  -- error expected
Ê   AS result
FROM example;

ERROR: InvalidInputException: Invalid Input Error:
Failed to cast value to numerical: "John"

CREATE TABLE example ( js_data  JSON);
INSERT INTO example VALUES
Ê   ( '{
Ê       "first_name": "John",
Ê       "last_name": "Smith",
Ê       "age": 27
Ê     }' ),
Ê   ( '{
Ê       "first_name": "John",
Ê       "is_alive": true,
Ê       "age": 28
Ê     }' );
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SELECT
Ê   json_transform_strict ( js_data ,
Ê       '{"first_name": "VARCHAR", "last_name": "VARCHAR"}' )  -- error expected
Ê   AS result
FROM example;

ERROR: InvalidInputException: Invalid Input Error:
Object {"first_name":"John","is_alive":true,"age":28} does not have key "last_name"

json_valid()
+97/537& I."0&.,&(, ,01,&(3, 1+ ).>$%&'( 0)1+6'"7 3(.$#($."7 JSON.

B/9#%16#=537& json_valid(json)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   json_valid ( js_data )                   AS result_1 ,
Ê   json_valid ( '{"first_name": "John"}' )  AS result_2 ,
Ê   json_valid ( '{"first_name"}' )          AS result_3 ,  -- false expected
FROM js_table ;

+----------+----------+----------+
| result_1 | result_2 | result_3 |
+----------+----------+----------+
| true     | true     | false    |
+----------+----------+----------+

json_value()
+97/537& NA01&#)&( A')2&'+, +A 3(.$#($.9 JSON /" $#)A)''"%$ /$(+.

B/9#%16#=537& json_value(json, path)

531+ /" $#)A)''"%$ /$(+ A')2&'+& '& 3#)1,.'"& (3/+3"# +1+ 01"@&''), 3(.$#($.)), (" 0"A0.);)&(
NULL.

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   json_value ( js_data ,  'first_name' )       AS first_name ,
Ê   json_value ( js_data ,  '$.phone_numbers[*].number' )  AS phone_numbers,
Ê   json_value ( js_data ,  '$.children[0]' )    AS child_1 ,
Ê   json_value ( js_data ,  '$.phone_numbers')  AS phone_numbers,  -- NULL expected
Ê   json_value ( js_data ,  '$.address' )        AS address,        -- NULL expected
FROM js_table ;
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+------------+---------------------------------+-----------+---------------+---------+
| first_name | phone_numbers                   | child_1   | phone_numbers | address |
+------------+---------------------------------+-----------+---------------+---------+
| John       | {"212 555-1234","646 555-4567"} | Catherine | null          | null    |
+------------+---------------------------------+-----------+---------------+---------+

json()
+97/537& C"#.);)&( A)/+38 3(.$#($.9 JSON ($=+.)&( /."=&19 + /&.&'"39 3(."#).

B/9#%16#=537& json(json)

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   json ( '{
Ê           "first_name": "John",
Ê           "last_name": "Smith"
Ê         }
Ê       ' )  AS result_1 ,
Ê   json ( js_data )  AS result_2 ,
FROM js_table ;

+-----------------------------------------------------
+------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------+
| result_1                                            | result_2
|
+-----------------------------------------------------
+------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------+
| "{""first_name"":""John"",""last_name"":""Smith""}" |
"{""first_name"":""John"",""last_name"":""Smith"",""is_alive"":true,""age"":27,""address"":
{""street_address"":""21 2nd Street"",""city"":""New
York"",""state"":""NY"",""postal_code"":""10021-
3100""},""phone_numbers"":[{""type"":""home"",""number"":""212 555-
1234""},{""type"":""office"",""number"":""646 555-
4567""}],""children"":[""Catherine"",""Thomas"",""Trevor""],""spouse"":null}" |
+-----------------------------------------------------
+------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
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-------------------------+

read_json()
+97/537& X+()&( 4)71 .json  + A)/+390)&( /."2+()''9& 6)''9& 0 ()=1+*$.

B/9#%16#=537& read_json(filename[, columns = {column_name: 'column_type', ...}])

!/&=:#37'( read_json_auto()

B+/9 6)''9: 61, 3("1=*"0 "/.&6&1,<(3, )0("%)(+2&3#+.

!5"5'&0"(
¥ columns-Ñ-"/*+"')18'97 /).)%&(., 0 #"("."% %"@'" $#)A)(8 +%&') 3("1=*"0 + +: (+/9. H

()#"% 31$2)& 0 .&A$18(+.$<;$< ()=1+*$ =$6$( 6"=)01&'9 ("18#" $#)A)''9& 3("1=*9.

I"6."='&& A)>.$A#) 6)''9: 0 Tengri  "/+3)') ') 3(.)'+*& V)>.$A#) 6)''9: .

! H /.+%&.): +3/"18A$&(3, 4)71 tengri_data_types.json  3 (+/)%+ 6)''9: Tengri  + +:
#.)(#+%+ "/+3)'+,%+ + 4)71 json_example_from_wikipedia.json  3 J(+% /.+%&."% .

! "#,=#7%(7/ -%+=(%3

I."2+()&% 4)71 tengri_data_types.json  + 090&6&% /&.09& /,(8 3(."# ()=1+*9:

SELECT *
FROM read_json(
Ê   '<path>/tengri_data_types.json'
)
LIMIT 5

+----------+-----------+----------+---------------------------+
| name     | type      | category | description               |
+----------+-----------+----------+---------------------------+
| BIGINT   | data type | numeric  | C+%5+ *$,%".              |
+----------+-----------+----------+---------------------------+
| BIGINT[] | data type | array    | D",,$-5 2+%5E *$,+%.      |
+----------+-----------+----------+---------------------------+
| BLOB     | data type | blob     | F-.$*45+ .AG+8)5.         |
+----------+-----------+----------+---------------------------+
| BOOL     | data type | boolean  | H>%+-5 I4"*+4$&.          |
+----------+-----------+----------+---------------------------+
| BOOL[]   | data type | array    | D",,$-5 A>%+-5E I4"*+4$;. |
+----------+-----------+----------+---------------------------+

I."2+()&% 4)71 tengri_data_types.json , A)6)6+% ("18#" '$@'9& #"1"'#+ (#1<2+ +3:"6'">"
4)71)) + 090&6&% /&.09& /,(8 3(."# ()=1+*9:

171

https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/tengri_data_types.json
https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/json_example_from_wikipedia.json
https://en.wikipedia.org/wiki/JSON#Syntax
https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/tengri_data_types.json
https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/tengri_data_types.json


SELECT *
FROM read_json(
Ê   '<path>/tengri_data_types.json' ,
Ê   columns = { name:  'VARCHAR',  category :  'VARCHAR'})
LIMIT 5

+----------+----------+
| name     | category |
+----------+----------+
| BIGINT   | numeric  |
+----------+----------+
| BIGINT[] | array    |
+----------+----------+
| BLOB     | blob     |
+----------+----------+
| BOOL     | boolean  |
+----------+----------+
| BOOL[]   | array    |
+----------+----------+

I."2+()&% 4)71 json_example_from_wikipedia.json  + 090&6&% 03< /"3(."&''$< /" '&%$ ()=1+*$.
G=.)(+% 0'+%)'+& ') (", 2(" 01"@&''9& 3(.$#($.9 JSON A)/+390)<(3, 0 ,2&7#+ ()=1+*9 +
'+#)# '& .)A0".)2+0)<(3, (3("1=*9 address, phone_numbers, children ). !1, .)A0".)2+0)'+,
01"@&''9: 3(.$#($. %"@'" +3/"18A"0)(8 4$'#*+< unnest.

SELECT *
FROM read_json(
Ê   '<path>/json_example_from_wikipedia.json'
)

+------------+-----------+----------+-----
+------------------------------------------------------------------------------------------
-----------+
-------------------------------------------------------------------------------------------
+---------------------------+--------+
| first_name | last_name | is_alive | age | address
| phone_numbers
| children                  | spouse |
+------------+-----------+----------+-----
+------------------------------------------------------------------------------------------
-----------+
-------------------------------------------------------------------------------------------
+---------------------------+--------+
| John       | Smith     | true     | 27  | {"street_address": "21 2nd Street", "city":
"New York", "state": "NY", "postal_code": "10021-3100"} | {{'type': 'home', 'number': '212
555-1234'},{'type': 'office', 'number': '646 555-4567'}} | {Catherine,Thomas,Trevor} | null
|
+------------+-----------+----------+-----
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+------------------------------------------------------------------------------------------
-----------+
-------------------------------------------------------------------------------------------
+---------------------------+--------+

!#%&63(& //(%.7
¥ B+/ JSON

T?3.L77 :%C :=#7F3(A :533(A
R$'#*++ 61, 60"+2'9: 6)''9:-Ñ-J(" 4$'#*++ 61, .)="(9 3" A')2&'+,%+ 60"+2'">" (+/) ( BLOB).

concat()
+97/537& K"'#)(&'+.$&( '&3#"18#" 3(."#, %)33+0"0 +1+ 60"+2'9: A')2&'+7.

B/9#%16#=537& concat(argument1, argument2, ...)

I$3(9& A')2&'+, ( NULL) +>'".+.$<(3,.

C%. ()#@& G/&.)(". || .

! "#,=#7%(7/ -%+=(%

SELECT
Ê   concat( ' \x AA':: BLOB,  ' \x ff' :: BLOB)           AS result_blob ,
Ê   concat( 'I' ,  ' ' ,  'love' ,  ' ' ,  'Tengri' )      AS result_string ,
Ê   concat([ 'T' ,  'e' ],  [ 'n' ,  'g' ,  'r' ,  'i' ])     AS result_array ;

+-------------+---------------+---------------+
| result_blob | result_string |  result_array |
+-------------+---------------+---------------+
| \xAA\xFF    | I love Tengri | {T,e,n,g,r,i} |
+-------------+---------------+---------------+

md5()
+97/537& H"A0.);)&( :&? MD5 6)''9: +A argument 0 0+6& 3(."#+ ( VARCHAR).

B/9#%16#=537& md5(argument)

H argument %">$( =9(8 60"+2'9& 6)''9& +1+ 3(."#).

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   md5( ' \x AA\x FF':: BLOB)  as md5_hash;
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+----------------------------------+
|             md5_hash             |
+----------------------------------+
| 1fab7f7621f5ddc051ebd1f2c63c4665 |
+----------------------------------+

SELECT
Ê   md5( 'Tengri' )  as md5_hash;

+----------------------------------+
|             md5_hash             |
+----------------------------------+
| 846b02d31131a10bd6ac0ba189c65bef |
+----------------------------------+

sha1()
+97/537& H"A0.);)&( :&? SHA-1 6)''9: +A argument 0 0+6& 3(."#+ ( VARCHAR).

B/9#%16#=537& sha1(argument)

H argument %">$( =9(8 60"+2'9& 6)''9& +1+ 3(."#).

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   sha1( ' \x AA\x FF':: BLOB)  as sha1_hash;

+------------------------------------------+
|                 sha1_hash                |
+------------------------------------------+
| e89b0db325637edfacde04a76005c492e2c5aeca |
+------------------------------------------+

SELECT
Ê   sha1( 'Tengri' )  as sha1_hash;

+------------------------------------------+
|                 sha1_hash                |
+------------------------------------------+
| b514525a19995a2442d7565bfd9bb42d9dc71a13 |
+------------------------------------------+
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sha256()
+97/537& H"A0.);)&( :&? SHA-256 6)''9: +A argument 0 0+6& 3(."#+ ( VARCHAR).

B/9#%16#=537& sha256(argument)

H argument %">$( =9(8 60"+2'9& 6)''9& +1+ 3(."#).

! "#,=#7%(7/ -%+=(%

SELECT
Ê   sha256( ' \x AA\x FF':: BLOB)  as sha256_hash;

+------------------------------------------------------------------+
|                            sha256_hash                           |
+------------------------------------------------------------------+
| 768318522cac43261e8ef4946c2296a3643d523a8d5bda8ff5b82aa64470421a |
+------------------------------------------------------------------+

SELECT
Ê   sha256( 'Tengri' )  as sha256_hash;

+------------------------------------------------------------------+
|                            sha256_hash                           |
+------------------------------------------------------------------+
| 8aaacef66663b14ee7c5a03dbaec7b40f0f3bf17bd12d2ed4f9aaad0e10a0d77 |
+------------------------------------------------------------------+

+9&"50#" ||
+97/537& K"'#)(&'+.$&( '&3#"18#" 3(."#, %)33+0"0 +1+ 60"+2'9: A')2&'+7.

B/9#%16#=537& argument1 || argument2 || ...

I$3(9& A')2&'+, ( NULL) +>'".+.$<(3,.

C%. ()#@& concat() .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   ' \x AA':: BLOB ||  ' \x ff' :: BLOB as result_blob ,
Ê   'I'  ||  ' '  ||  'love'  ||  ' '  ||  'Tengri'  as result_string ,
Ê   [ 'T' ,  'e' ]  ||  [ 'n' ,  'g' ,  'r' ,  'i' ]  as result_array ;

+-------------+---------------+---------------+
| result_blob | result_string |  result_array |
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+-------------+---------------+---------------+
|             | I love Tengri | {T,e,n,g,r,i} |
+-------------+---------------+---------------+

G=.)(+(& 0'+%)'+&, 2(" A')2&'+, 0 3("1=*& result_blob  0 090"6& '& "("=.)@)<(3, (()# #)#
+%&<( (+/ BLOB).

C /"%";8< 09.)@&'+, DESCRIBE 090&6&% (+/9 6)''9: 61, 03&: 3("1=*"0 0 ()=1+*&, 3"A6)''"7
()# @&, #)# 0 /.&696$;&% /.+%&.&:

CREATE TABLE concat AS

SELECT
Ê   ' \x AA':: BLOB ||  ' \x ff' :: BLOB as result_blob ,
Ê   'I'  ||  ' '  ||  'love'  ||  ' '  ||  'Tengri'  as result_string ,
Ê   [ 'T' ,  'e' ]  ||  [ 'n' ,  'g' ,  'r' ,  'i' ]  as result_array ;

DESCRIBE TABLE concat;

+---------------+-------------+------+------+---------+-------+
|  column_name  | column_type | null |  key | default | extra |
+---------------+-------------+------+------+---------+-------+
| result_blob   | BLOB        | YES  | null | null    | null  |
+---------------+-------------+------+------+---------+-------+
| result_string | VARCHAR     | YES  | null | null    | null  |
+---------------+-------------+------+------+---------+-------+
| result_array  | VARCHAR[]   | YES  | null | null    | null  |
+---------------+-------------+------+------+---------+-------+

T?3.L77 :%C 4&#:533(A
R$'#*++ 61, .)="(9 3 >&"/."3(.)'3(0&''9%+ 6)''9%+ + +'3(.$%&'()%+ MNC.

ST_Point()
+97/537& C"A6)&( ("2#$ (+/) GEOMETRY.

B/9#%16#=537& ST_Point(num, num)

C"A6)&( ("2#$ (+/) GEOMETRY +A 60$: 2+3&1 (+/) DOUBLE. O.>$%&'()%+ %">$( =9(8, ')/.+%&.,
>&">.)4+2&3#+& #"".6+')(9, A)6)''9& 0 >.)6$3): 0 0+6& 6&3,(+2'"7 6."=+.

L&#"(".9& /.+%&.9 +3/"18A"0)'+, "/+3)'9 0 J("% 3*&').++ .

! "#,=#7%(7/ -%+=(%

C"A6)6+% ()=1+*$ 3 ')A0)'+,%+ ".>)'+A)*+7 + #"".6+')()%+ +: "4+3"0. H92+31+% .)33(",'+&
"( '$1&0">" #+1"%&(.)  P"3#09 ( 55.75579845052788, 37.617679973467204) 6" "4+3"0 J(+:
".>)'+A)*+7 + 090&6&% J($ +'4".%)*+< 0 0+6& ()=1+*9:
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CREATE TABLE demo. table  ( organization  VARCHAR,
Ê                       latitude  DOUBLE,
Ê                       longitude  DOUBLE);

INSERT INTO demo. table  VALUES
Ê   ( 'Postgres Professional LLC' ,  55. 69189394353437,  37. 564623398131985),
Ê   ( 'Oracle Corporation' ,  30. 243622717202587,  - 97. 72199761339736);

SELECT
Ê   organization ,
Ê   round( ST_Distance_Sphere( ST_Point( latitude ,  longitude ),
Ê                            ST_Point( 55. 75579845052788,  37. 617679973467204)
Ê                           ) / 1000)
Ê   AS "distance from moscow, km"
FROM demo. table ;

+---------------------------+--------------------------+
| organization              | distance from moscow, km |
+---------------------------+--------------------------+
| Postgres Professional LLC | 8                        |
+---------------------------+--------------------------+
| Oracle Corporation        | 9557                     |
+---------------------------+--------------------------+

ST_Distance()
+97/537& H92+31,&( .)33(",'+& %&@6$ 60$%, ("2#)%+ ') /1"3#"3(+.

B/9#%16#=537& ST_Distance(GEOMETRY, GEOMETRY)

H92+31,&( .)33(",'+& ') /1"3#"3(+ %&@6$ 60$%, ("2#)%+ (+/) GEOMETRY.

! "#,=#7%(7/ -%+=(%

SELECT
Ê   ST_Distance('POINT (0 0)'::GEOMETRY, 'POINT (5 12)'::GEOMETRY)
Ê       AS distance;

+----------+
| distance |
+----------+
| 13       |
+----------+

ST_Distance_Sphere()
+97/537& H92+31,&( .)33(",'+& %&@6$ 60$%, ("2#)%+ ') 34&.&.
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B/9#%16#=537& ST_Distance_Sphere(GEOMETRY, GEOMETRY)

H92+31,&( .)33(",'+& /" >)0&.3+'$ (="18?"%$ #.$>$ 34&.9) %&@6$ 60$%, ("2#)%+ (+/) GEOMETRY.

H"A0.);)&( .)33(",'+& 0 %&(.):. H:"6'9& 6)''9& 6"1@'9 =9(8 0 #"".6+')():, A)6)''9: 0
>.)6$3): 0 0+6& 6&3,(+2'"7 6."=+ (4".%)( WGS84, EPSG:4326) 3 /".,6#"% "3&7: ?+."() ( latitude ),
6"1>"() ( longitude ).

L&#"(".9& /.+%&.9 +3/"18A"0)'+, "/+3)'9 0 J("% 3*&').++ .

! "#,=#7%(7/ -%+=(%

C"A6)6+% ()=1+*$ 3 ')A0)'+,%+ ".>)'+A)*+7 + #"".6+')()%+ +: "4+3"0. H92+31+% .)33(",'+&
"( '$1&0">" #+1"%&(.)  P"3#09 ( 55.75579845052788, 37.617679973467204) 6" "4+3"0 J(+:
".>)'+A)*+7 + 090&6&% J($ +'4".%)*+< 0 0+6& ()=1+*9:

CREATE TABLE demo. table  ( organization  VARCHAR,
Ê                       latitude  DOUBLE,
Ê                       longitude  DOUBLE);

INSERT INTO demo. table  VALUES
Ê   ( 'Postgres Professional LLC' ,  55. 69189394353437,  37. 564623398131985),
Ê   ( 'Oracle Corporation' ,  30. 243622717202587,  - 97. 72199761339736);

SELECT
Ê   organization ,
Ê   round( ST_Distance_Sphere( ST_Point( latitude ,  longitude ),
Ê                            ST_Point( 55. 75579845052788,  37. 617679973467204)
Ê                           ) / 1000)
Ê   AS "distance from moscow, km"
FROM demo. table ;

+---------------------------+--------------------------+
| organization              | distance from moscow, km |
+---------------------------+--------------------------+
| Postgres Professional LLC | 8                        |
+---------------------------+--------------------------+
| Oracle Corporation        | 9557                     |
+---------------------------+--------------------------+

!#%&63(& //(%.7
¥ B+/ 61, >&"6)''9:

+.#33(& K?3.L77
G#"''9& 4$'#*++-Ñ-J(" 4$'#*++, #"(".9& 09/"1',<( 092+31&'+, 61, ')=".) 3(."#, '&#"(".9%
"=.)A"% 30,A)''9: 3 (&#$;&7 3(."#"7. I.+ J("% 0 "(1+2+& "( )>.&>)('9: 4$'#*+7 , A')2&'+,,
092+31&''9& "#"''9%+ 4$'#*+,%+, %">$( /."3()01,(83, 0 #)@6$< 3(."#$ +3:"6'"7 ()=1+*9.
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H9A"0 "#"''"7 4$'#*++ 03&>6) 3"6&.@+( 09.)@&'+& OVER, 31&6$<;&& A) ')A0)'+&% + ).>$%&'()%+
"#"''"7 4$'#*++. H9.)@&'+& OVER "/.&6&1,&(, #)# +%&''" '$@'" .)A6&1+(8 3(."#+ ')=".)
6)''9: 61, "=.)="(#+ "#"''"7 4$'#*+&7.

H9.)@&'+& OVER %"@&( 6"/"1',(83, 09.)@&'+&% PARTITION BY, #"("."& .)A6&1,&( 3(."#+ ')=".)
6)''9: /" >.$//)%, "=F&6+',, 3(."#+ 0 >.$//9 /" 3"0/)6&'+< A')2&'+7 $#)A)''9: 3("1=*"0.
V')2&'+& "#"''"7 4$'#*++ 092+31,&(3, /" 3(."#)%, /"/)6)<;+% 0 "6'$ >.$//$ 3 (&#$;&7
3(."#"7.

cume_dist()
+97/537& K$%$1,(+0'"& .)3/.&6&1&'+&.

B/9#%16#=537& cume_dist([ORDER BY column])

K$%$1,(+0'"& .)3/.&6&1&'+&: #"1+2&3(0" 3(."# >.$//9, /.&6?&3(0$<;+: (&#$;&7 3(."#& +1+ 3
(&% @& A')2&'+&%, 2(" + 0 (&#$;&7 3(."#&, 6&1&''"& ') "=;&& #"1+2&3(0" 3(."# >.$//9.

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).

! "#,=#7%(7/ -%+=(%

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4);

SELECT gr ,  num,
Ê   cume_dist( ORDER BY num)  OVER ( PARTITION BY gr )  AS cume_dist
Ê   FROM t  ORDER BY num;

+-------+--------+-----------+
| gr    | num    | cume_dist |
+-------+--------+-----------+
| A     | 1      | 0.25      |
+-------+--------+-----------+
| A     | 2      | 0.75      |
+-------+--------+-----------+
| A     | 2      | 0.75      |
+-------+--------+-----------+
| A     | 3      | 1         |
+-------+--------+-----------+
| B     | 4      | 1         |
+-------+--------+-----------+
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dense_rank()
+97/537& Q)'> (&#$;&7 3(."#+ 0'$(.+ >.$//9 =&A /."/$3#"0.

B/9#%16#=537& dense_rank()

!/&=:#37'( rank_dense()

H"A0.);)&( .)'> (&#$;&7 3(."#+ 0'$(.+ >.$//9 =&A /."/$3#"0. I" 3$(+ J() 4$'#*+, 32+()&(
>.$//9 3(."# 3 3"0/)6)<;+%+ A')2&'+,%+ /" 6)''"%$ 3("1=*$ + ')A')2)&( +% '"%&.) 0'$(.+
>.$//9.

! "#,=#7%(7/ -%+=(%

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  5),
Ê   ( 'B' ,  4);

SELECT gr ,  num,
Ê   dense_rank()  OVER ( PARTITION BY gr  ORDER BY num)  AS dense_rank
Ê   FROM t  ORDER BY gr ,  num;

+----+--------+------------+
| gr | num    | dense_rank |
+----+--------+------------+
| A  | 1      | 1          |
+----+--------+------------+
| A  | 2      | 2          |
+----+--------+------------+
| A  | 2      | 2          |
+----+--------+------------+
| A  | 5      | 3          |
+----+--------+------------+
| B  | 4      | 1          |
+----+--------+------------+

first_value()
+97/537& H"A0.);)&( A')2&'+&, 092+31&''"& /" $#)A)''"%$ 09.)@&'+< 61, /&.0"7

3(."#+ >.$//9.

B/9#%16#=537& first_value(expression[ ORDER BY column][ IGNORE NULLS])

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).
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!5"5'&0"(
¥ IGNORE NULLS-Ñ-A')2&'+& 092+31,&(3, =&A $2&() 3(."# 3" A')2&'+&% NULL.

! "#,=#7%(7/ -%+=(%

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'A' ,  NULL),
Ê   ( 'B' ,  4);

SELECT gr ,  num,
Ê   first_value ( num)  OVER ( PARTITION BY gr )  AS first_value
Ê   FROM t  ORDER BY gr ,  num;

+----+------+-------------+
| gr | num  | first_value |
+----+------+-------------+
| A  | 1    | 1           |
+----+------+-------------+
| A  | 2    | 1           |
+----+------+-------------+
| A  | 3    | 1           |
+----+------+-------------+
| A  | null | 1           |
+----+------+-------------+
| B  | 4    | 4           |
+----+------+-------------+

lag()
+97/537& H"A0.);)&( A')2&'+&, 092+31&''"& 61, 3(."#+, 360+'$("7 ') offset  3(."#

"( (&#$;&7 # ')2)1$ >.$//9.

B/9#%16#=537& lag(expression[, offset[, default]][ ORDER BY column][ IGNORE NULLS])

531+ ()#"7 3(."#+ '&(, 0"A0.);)&(3, A')2&'+& default  ("'" 6"1@'" =9(8 3"0%&3(+%">" /" (+/$).

G=) ).>$%&'(), offset  + default , ,01,<(3, "/*+"')18'9%+. 531+ "'+ '& $#)A90)<(3,, ("
+3/"18A$<(3, 31&6$<;+& A')2&'+, /" $%"12)'+<:

¥ offset: 1

¥ default: NULL

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).
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!5"5'&0"(
¥ IGNORE NULLS-Ñ-A')2&'+& 092+31,&(3, =&A $2&() 3(."# 3" A')2&'+&% NULL.

! "#,=#7%(7/ -%+=(%3

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);

SELECT gr ,  num,
Ê   lag ( num)  OVER ( PARTITION BY gr )  AS lag
Ê   FROM t  ORDER BY gr ,  num;

+----+-----+------+
| gr | num | lag  |
+----+-----+------+
| A  | 1   | null |
+----+-----+------+
| A  | 2   | 1    |
+----+-----+------+
| A  | 3   | 2    |
+----+-----+------+
| B  | 4   | null |
+----+-----+------+
| B  | 5   | 4    |
+----+-----+------+

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);

SELECT gr ,  num,
Ê   lag ( num,  1,  - 1)  OVER ( PARTITION BY gr )  AS lag
Ê   FROM t  ORDER BY gr ,  num;

+----+-----+-----+
| gr | num | lag |
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+----+-----+-----+
| A  | 1   | -1  |
+----+-----+-----+
| A  | 2   | 1   |
+----+-----+-----+
| A  | 3   | 2   |
+----+-----+-----+
| B  | 4   | -1  |
+----+-----+-----+
| B  | 5   | 4   |
+----+-----+-----+

last_value()
+97/537& H"A0.);)&( A')2&'+&, 092+31&''"& /" $#)A)''"%$ 09.)@&'+< 61,

/"31&6'&7 3(."#+ >.$//9.

B/9#%16#=537& last_value(expression[ ORDER BY column][ IGNORE NULLS])

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).

!5"5'&0"(
¥ IGNORE NULLS-Ñ-A')2&'+& 092+31,&(3, =&A $2&() 3(."# 3" A')2&'+&% NULL.

! "#,=#7%(7/ -%+=(%

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'A' ,  NULL),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);

SELECT gr ,  num,
Ê   last_value ( num IGNORE NULLS)  OVER ( PARTITION BY gr )  AS last_value
Ê   FROM t  ORDER BY gr ,  num;

+----+------+------------+
| gr | num  | last_value |
+----+------+------------+
| A  | 1    | 3          |
+----+------+------------+
| A  | 2    | 3          |
+----+------+------------+
| A  | 3    | 3          |
+----+------+------------+
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| A  | null | 3          |
+----+------+------------+
| B  | 4    | 5          |
+----+------+------------+
| B  | 5    | 5          |
+----+------+------------+

lead()
+97/537& H"A0.);)&( A')2&'+&, 092+31&''"& 61, 3(."#+, 360+'$("7 ') offset  3(."#

"( (&#$;&7 # #"'*$ >.$//9.

B/9#%16#=537& lead(expression[, offset[, default]][ ORDER BY column][ IGNORE NULLS])

531+ ()#"7 3(."#+ '&(, 0"A0.);)&(3, A')2&'+& default  ("'" 6"1@'" =9(8 3"0%&3(+%">" /" (+/$).

G=) ).>$%&'(), offset  + default , ,01,<(3, "/*+"')18'9%+. 531+ "'+ '& $#)A90)<(3,, ("
+3/"18A$<(3, 31&6$<;+& A')2&'+, /" $%"12)'+<:

¥ offset: 1

¥ default: NULL

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).

!5"5'&0"(
¥ IGNORE NULLS-Ñ-A')2&'+& 092+31,&(3, =&A $2&() 3(."# 3" A')2&'+&% NULL.

! "#,=#7%(7/ -%+=(%3

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);

SELECT gr ,  num,
Ê   lead( num)  OVER ( PARTITION BY gr )  AS lead
Ê   FROM t  ORDER BY gr ,  num;

+----+-----+------+
| gr | num | lead |
+----+-----+------+
| A  | 1   | 2    |
+----+-----+------+
| A  | 2   | 3    |
+----+-----+------+
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| A  | 3   | null |
+----+-----+------+
| B  | 4   | 5    |
+----+-----+------+
| B  | 5   | null |
+----+-----+------+

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);

SELECT gr ,  num,
Ê   lead( num,  1,  - 1)  OVER ( PARTITION BY gr )  AS lead
Ê   FROM t  ORDER BY gr ,  num;

+----+-----+------+
| gr | num | lead |
+----+-----+------+
| A  | 1   | 2    |
+----+-----+------+
| A  | 2   | 3    |
+----+-----+------+
| A  | 3   | -1   |
+----+-----+------+
| B  | 4   | 5    |
+----+-----+------+
| B  | 5   | -1   |
+----+-----+------+

nth_value()
+97/537& H"A0.);)&( A')2&'+&, 092+31&''"& 61, n-"7 3(."#+ 0'$(.+ >.$//9 (32+(),

3 1).

B/9#%16#=537& nth_value(expression, n[ ORDER BY column][ IGNORE NULLS])

531+ ()#"7 3(."#+ '&(, 0"A0.);)&(3, A')2&'+& NULL.

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).

!5"5'&0"(
¥ IGNORE NULLS-Ñ-A')2&'+& 092+31,&(3, =&A $2&() 3(."# 3" A')2&'+&% NULL.
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! "#,=#7%(7/ -%+=(%3

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);

SELECT gr ,  num,
Ê   nth_value ( num,  3)  OVER ( PARTITION BY gr )  AS third_value
Ê   FROM t  ORDER BY gr ,  num;

+----+-----+-------------+
| gr | num | third_value |
+----+-----+-------------+
| A  | 1   | 3           |
+----+-----+-------------+
| A  | 2   | 3           |
+----+-----+-------------+
| A  | 3   | 3           |
+----+-----+-------------+
| B  | 4   | null        |
+----+-----+-------------+
| B  | 5   | null        |
+----+-----+-------------+

ntile()
+97/537& Q)A=+0)&( #)@6$< >.$//$ ') num /"6>.$// .)0'">" (')3#"18#" 0"A%"@'")

.)A%&.) + 0"A0.);)&( '"%&. /"6>.$//9.

B/9#%16#=537& ntile(num[ ORDER BY ordering])

Q)A=+&'+& /."+3:"6+( ()#, 2("=9 .)A%&.9 /"6>.$// =91+ %)#3+%)18'" =1+A#+%+.

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).

! "#,=#7%(7/ -%+=(%

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);
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SELECT gr ,  num,
Ê   ntile ( 2)  OVER ( PARTITION BY gr )  AS group_number
Ê   FROM t  ORDER BY gr ,  num;

+----+-----+--------------+
| gr | num | group_number |
+----+-----+--------------+
| A  | 1   | 1            |
+----+-----+--------------+
| A  | 2   | 1            |
+----+-----+--------------+
| A  | 3   | 2            |
+----+-----+--------------+
| B  | 4   | 1            |
+----+-----+--------------+
| B  | 5   | 2            |
+----+-----+--------------+

percent_rank()
+97/537& H92+31,&( "('"3+(&18'97 .)'> (&#$;&7 3(."#+ 0'$(.+ >.$//9.

B/9#%16#=537& percent_rank([ORDER BY column])

H"A0.);)&( A')2&'+& (+/) DOUBLE "( 0 6" 1 0#1<2+(&18'". G('"3+(&18'97 .)'> 092+31,&(3, /"
4".%$1& (rank - 1) / (.AJ++ *$,%. ,)6.8 <6>115 - 1) .

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).

! "#,=#7%(7/ -%+=(%

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);

SELECT gr ,  num,
Ê   percent_rank ( ORDER BY num)  OVER ( PARTITION BY gr )  AS percent_rank ,
Ê   FROM t  ORDER BY gr ,  num;

+----+-----+--------------+
| gr | num | percent_rank |
+----+-----+--------------+
| A  | 1   | 0            |
+----+-----+--------------+
| A  | 2   | 0.5          |
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+----+-----+--------------+
| A  | 3   | 1            |
+----+-----+--------------+
| B  | 4   | 0            |
+----+-----+--------------+
| B  | 5   | 1            |
+----+-----+--------------+

rank()
+97/537& H"A0.);)&( .)'> (3 /."/$3#)%+) (&#$;&7 3(."#+ 0'$(.+ >.$//9.

B/9#%16#=537& rank([ORDER BY column])

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).

! "#,=#7%(7/ -%+=(%

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);

SELECT gr ,  num,
Ê   rank( ORDER BY num)  OVER ( PARTITION BY gr )  AS rank,
Ê   FROM t  ORDER BY gr ,  num;

+----+-----+------+
| gr | num | rank |
+----+-----+------+
| A  | 1   | 1    |
+----+-----+------+
| A  | 2   | 2    |
+----+-----+------+
| A  | 2   | 2    |
+----+-----+------+
| A  | 3   | 4    |
+----+-----+------+
| B  | 4   | 1    |
+----+-----+------+
| B  | 5   | 2    |
+----+-----+------+
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row_number()
+97/537& H"A0.);)&( '"%&. (&#$;&7 3(."#+ 0 &U >.$//& (32+(), 3 1).

B/9#%16#=537& row_number([ORDER BY column])

531+ $#)A)'" $31"0+& ORDER BY, A')2&'+& 092+31,&(3, 3 +3/"18A"0)'+&% $#)A)''">" /".,6#).

! "#,=#7%(7/ -%+=(%

CREATE TABLE t ( gr  VARCHAR,  num BIGINT);

INSERT INTO t  VALUES
Ê   ( 'A' ,  1),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  2),
Ê   ( 'A' ,  3),
Ê   ( 'B' ,  4),
Ê   ( 'B' ,  5);

SELECT gr ,  num,
Ê   row_number()  OVER ( PARTITION BY gr )  AS row_number,
Ê   FROM t  ORDER BY gr ,  num;

+----+-----+------------+
| gr | num | row_number |
+----+-----+------------+
| A  | 1   | 1          |
+----+-----+------------+
| A  | 2   | 2          |
+----+-----+------------+
| A  | 2   | 3          |
+----+-----+------------+
| A  | 3   | 4          |
+----+-----+------------+
| B  | 4   | 1          |
+----+-----+------------+
| B  | 5   | 2          |
+----+-----+------------+

<07%70(
D(+1+(9-Ñ-J(" 4$'#*++ 61, .)="(9 3 6)''9%+ .)A1+2'9: (+/"0, #"(".9& 31"@'" "('&3(+ #
#"'#.&('"7 #)(&>".++. N: "/+3)'+, 3"=.)'9 0 J("% .)A6&1&.

cast()
+97/537& I.+0"6+( (+/ 6)''9: # $#)A)''"%$.

B/9#%16#=537& cast(argument AS DATA_TYPE)
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I.+0"6+( (+/ 6)''9:  ).>$%&'() # $#)A)''"%$. H 31$2)& '&0"A%"@'"3(+ /.+0&6&'+, 096)&(
"?+=#$.

C%. ()#@& try_cast() , G/&.)(". :: .

! "#,=#7%(7/ -%+=(%3

¥
SELECT
Ê   cast ( '1'  AS BIGINT)                         AS result_1 ,
Ê   cast ( '00:00:00.0'  AS TIME)                  AS result_2 ,
Ê   cast ( '2025-12-03T00:00:00.0'  AS TIMESTAMP)  AS result_3 ;

+----------+----------+---------------------+
| result_1 | result_2 | result_3            |
+----------+----------+---------------------+
| 1        | 00:00:00 | 2025-12-03 00:00:00 |
+----------+----------+---------------------+

¥
SELECT
Ê   cast ( 'Tengri'  AS BIGINT);  -- error expected

ERROR: ConversionException: Conversion Error: Could not convert string 'Tengri' to INT64

coalesce()
+97/537& H"A0.);)&( /&.0"& A')2&'+&, "(1+2'"& "( NULL, +A 3/+3#) A')2&'+7

).>$%&'("0.

B/9#%16#=537& coalesce(argument1[, argument2, ...])

531+ 0 &6+'3(0&''"% ).>$%&'(& A')2&'+& NULL, (" 0"A0.);)&(3, NULL.

! "#,=#7%(7/ -%+=(%

SELECT
Ê   coalesce( NULL,  'Tengri' ,  NULL)  AS result_1 ,
Ê   coalesce( NULL,  '' ,  NULL)  AS result_2 ,
Ê   coalesce( 'Tengri' )  AS result_3 ,
Ê   coalesce( NULL)  AS result_4 ;

+----------+----------+----------+----------+
| result_1 | result_2 | result_3 | result_4 |
+----------+----------+----------+----------+
| Tengri   |          | Tengri   | null     |
+----------+----------+----------+----------+
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generate_series()
+97/537& C"A6)&( 3/+3"# A')2&'+7 0 6+)/)A"'& %&@6$ start  + stop .

B/9#%16#=537& generate_series([start,] stop[, step])

I).)%&(.9 start  + stop  "=.)=)(90)<(3, #)# "0#1<2+(&18'9&".
V')2&'+& /" $%"12)'+< 61, start -Ñ-0, 61, step -Ñ-1.

! "#,=#7%(7/ -%+=(%

SELECT
Ê   generate_series ( 10)  AS stop,
Ê   generate_series ( 5,  10)  AS start_stop ,
Ê   generate_series ( 5,  10,  2)  AS start_stop_step ;

+--------------------------+----------------+-----------------+
| stop                     | start_stop     | start_stop_step |
+--------------------------+----------------+-----------------+
| {0,1,2,3,4,5,6,7,8,9,10} | {5,6,7,8,9,10} | {5,7,9}         |
+--------------------------+----------------+-----------------+

hash()
+97/537& H"A0.);)&( :&? 6)''9: +A argument 0 0+6& 2+31).

B/9#%16#=537& hash(argument)

! "#,=#7%(7/ -%+=(%

SELECT
Ê   hash( 'Tengri' )  AS hash;

+----------------------+
|         hash         |
+----------------------+
| 15418814193266442000 |
+----------------------+

nextval_tngri()
+97/537& H"A0.);)&( 31&6$<;&& *&1"& 2+31" 0 /"31&6"0)(&18'"3(+, A)6)''"7 0

argument.

B/9#%16#=537& nextval_tngri(argument)

H argument A)6)&(3, +%, /"31&6"0)(&18'"3(+ 0 0+6& 3(."#+.

! R$'#*+, +3/"18A$&(3, 0'$(.+ %&:)'+A%) )0("+'#.&%&'() .
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! "#,=#7%(7/ -%+=(%

SELECT
Ê   nextval_tngri ( 'my sequence' )  AS column1,
Ê   nextval_tngri ( 'my sequence' )  AS column2;

+---------+---------+
| column1 | column2 |
+---------+---------+
| 0       | 1       |
+---------+---------+

read_csv()
+97/537& X+()&( 4)71 .csv  + A)/+390)&( /."2+()''9& 6)''9& 0 ()=1+*$.

B/9#%16#=537&
read_csv( filepath [,
Ê   skip  = 5,
Ê   header = FALSE,
Ê   all_varchar  = TRUE]
Ê   )

X+()&( 4)71 .csv  /" $#)A)''"%$ /$(+ filepath  + A)/+390)&( /."2+()''9& 6)''9& 0 ()=1+*$.
I."/$3# ')2)18'9: 3(."#, /.+0&6&'+& (+/"0 + ')3(."7#+ A)>"1"0#"0 #"1"'"# %">$(
.&>$1+."0)(83, "/*+"')18'9%+ /).)%&(.)%+.

!1, A)>.$A#+ 4)71"0 .csv  3 1"#)18'">" #"%/8<(&.) 0"3/"18A$7(&38 P)3(&."% A)>.$A#+ .

!5"5'&0"(
¥ skip -Ñ-"/*+"')18'97 /).)%&(., $#)A90)<;+7 #"1+2&3(0" ')2)18'9: 3(."# 4)71), #"(".9&

31&6$&( /."/$3(+(8 /.+ 2(&'++ (0#1<2), /&.0$< 3(."#$!)

¥ header-Ñ-"/*+"')18'97 /).)%&(., $#)A90)<;+7 ') (", '$@'" 1+ +'(&./.&(+."0)(8 /&.0$<
3(."#$ ()=1+*9 #)# 3(."#$ A)>"1"0#"0 #"1"'"# (/" $%"12)'+<-Ñ- TRUE)

¥ all_varchar -Ñ-"/*+"')18'97 /).)%&(.; &31+ TRUE, (" /.+0&6&'+& (+/"0 =$6&( "(#1<2&'" + (+/
03&: #"1"'"# =$6&( (&#3("09% (/" $%"12)'+<-Ñ- FALSE)

! "#,=#7%(7/ -%+=(%3

H /.+%&.): +3/"18A$&(3, 4)71 strava_activities.csv  +A 3*&').+, O')1+A >&"6)''9: 3/".(+0'9:
(.&#&."0 .

H90&6&% /&.09& /,(8 3(."# +A 4)71) =&A +3/"18A"0)'+, "/*+"')18'9: /).)%&(."0 4$'#*++:

SELECT *
Ê   FROM read_csv( 'abogdanov/734b6e098011_strava_activities.csv' )
Ê   LIMIT 5
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+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+---------+-----------------------+----------------------+--------------------------
+----------------+-------------+----------------+-------------+------------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+------------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-------------------
+------------+----------------+-------------+---------------+------------
+--------------------+------+------------+------------------------+-------------
+---------------------------+---------------------------+-----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+---------+------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+---------+-----------------------+---------------
+-------------------------+------------------------------+----------------+-------------
+--------------+-------------+---------------+-----------+-----------------------------
+------------+--------------+----------+----------+-------------+----------+-------------
+-------+
| Activity ID | Activity Date             | Activity Name         | Activity Type |
Activity Description | Elapsed Time | Distance | Max Heart Rate | Relative Effort | Commute
| Activity Private Note | Activity Gear        | Filename                 | Athlete Weight
| Bike Weight | Elapsed Time_1 | Moving Time | Distance_1 | Max Speed | Average Speed |
Elevation Gain | Elevation Loss | Elevation Low | Elevation High | Max Grade | Average
Grade | Average Positive Grade | Average Negative Grade | Max Cadence | Average Cadence |
Max Heart Rate_1 | Average Heart Rate | Max Watts | Average Watts | Calories | Max
Temperature | Average Temperature | Relative Effort_1 | Total Work | Number of Runs |
Uphill Time | Downhill Time | Other Time | Perceived Exertion | Type | Start Time |
Weighted Average Power | Power Count | Prefer Perceived Exertion | Perceived Relative
Effort | Commute_1 | Total Weight Lifted | From Upload | Grade Adjusted Distance | Weather
Observation Time | Weather Condition | Weather Temperature | Apparent Temperature |
Dewpoint | Humidity | Weather Pressure | Wind Speed | Wind Gust | Wind Bearing |
Precipitation Intensity | Sunrise Time | Sunset Time | Moon Phase | Bike    | Gear |
Precipitation Probability | Precipitation Type | Cloud Cover | Weather Visibility | UV
Index | Weather Ozone | Jump Count | Total Grit | Average Flow | Flagged | Average Elapsed
Speed | Dirt Distance | Newly Explored Distance | Newly Explored Dirt Distance | Activity
Count | Total Steps | Carbon Saved | Pool Length | Training Load | Intensity | Average
Grade Adjusted Pace | Timer Time | Total Cycles | Recovery | With Pet | Competition | Long
Run | For a Cause | Media |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+---------+-----------------------+----------------------+--------------------------
+----------------+-------------+----------------+-------------+------------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+------------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-------------------
+------------+----------------+-------------+---------------+------------
+--------------------+------+------------+------------------------+-------------
+---------------------------+---------------------------+-----------+---------------------
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+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+---------+------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+---------+-----------------------+---------------
+-------------------------+------------------------------+----------------+-------------
+--------------+-------------+---------------+-----------+-----------------------------
+------------+--------------+----------+----------+-------------+----------+-------------
+-------+
| 187782986   | Aug 31, 2014, 10:54:43 AM | 'I :.#" 8 6.:$)+%&#   | Ride          | null
| 2462         | 19.41    | null           | null            | false   | null
| Merida S-Presso 900d | activities/187782986.gpx | 83             | 11          | 2462
| 2286        | 19415.4    | 13.5      | null          | 158.2          | null           |
118.2         | 206            | 12        | 0.3           | null                   | null
| null        | null            | null             | null               | null      | 192
| null     | null            | null                | null              | null       | null
| null        | null          | null       | null               | null | null       | null
| null        | null                      | null                      | 0         | null
| null        | null                    | null                     | null              |
null                | null                 | null     | null     | null             | null
| null      | null         | null                    | null         | null        | null
| 1512511 | null | null                      | null               | null        | null
| null     | null          | null       | null       | null         | null    | null
| null          | null                    | null                         | null           |
null        | null         | null        | null          | null      | null
| null       | null         | null     | null     | null        | null     | null        |
null  |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+---------+-----------------------+----------------------+--------------------------
+----------------+-------------+----------------+-------------+------------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+------------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-------------------
+------------+----------------+-------------+---------------+------------
+--------------------+------+------------+------------------------+-------------
+---------------------------+---------------------------+-----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+---------+------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+---------+-----------------------+---------------
+-------------------------+------------------------------+----------------+-------------
+--------------+-------------+---------------+-----------+-----------------------------
+------------+--------------+----------+----------+-------------+----------+-------------
+-------+
| 187840092   | Aug 31, 2014, 12:48:49 PM | B.,%+.A+:+445; I"+I:  | Ride          | null
| 2396         | 15.9     | null           | null            | false   | null
| null                 | activities/187840092.gpx | 83             | null        | 2396
| 1920        | 15906.6    | 13.4      | null          | 93.9           | null           |
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122.5         | 214.6          | 8.8       | -0.5          | null                   | null
| null        | null            | null             | null               | null      | 178
| null     | null            | null                | null              | null       | null
| null        | null          | null       | null               | null | null       | null
| null        | null                      | null                      | 0         | null
| null        | null                    | null                     | null              |
null                | null                 | null     | null     | null             | null
| null      | null         | null                    | null         | null        | null
| null    | null | null                      | null               | null        | null
| null     | null          | null       | null       | null         | null    | null
| null          | null                    | null                         | null           |
null        | null         | null        | null          | null      | null
| null       | null         | null     | null     | null        | null     | null        |
null  |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+---------+-----------------------+----------------------+--------------------------
+----------------+-------------+----------------+-------------+------------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+------------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-------------------
+------------+----------------+-------------+---------------+------------
+--------------------+------+------------+------------------------+-------------
+---------------------------+---------------------------+-----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+---------+------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+---------+-----------------------+---------------
+-------------------------+------------------------------+----------------+-------------
+--------------+-------------+---------------+-----------+-----------------------------
+------------+--------------+----------+----------+-------------+----------+-------------
+-------+
| 187844596   | Aug 31, 2014, 1:29:23 PM  | B.,%+.A+:+445; I"+I:  | Ride          | null
| 103          | 0.7      | null           | null            | false   | null
| null                 | activities/187844596.gpx | 83             | null        | 103
| 103         | 708.4      | 8.4       | null          | 0              | null           |
127.4         | 136            | 3.7       | 1.2           | null                   | null
| null        | null            | null             | null               | null      | 172
| null     | null            | null                | null              | null       | null
| null        | null          | null       | null               | null | null       | null
| null        | null                      | null                      | 0         | null
| null        | null                    | null                     | null              |
null                | null                 | null     | null     | null             | null
| null      | null         | null                    | null         | null        | null
| null    | null | null                      | null               | null        | null
| null     | null          | null       | null       | null         | null    | null
| null          | null                    | null                         | null           |
null        | null         | null        | null          | null      | null
| null       | null         | null     | null     | null        | null     | null        |
null  |
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+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+---------+-----------------------+----------------------+--------------------------
+----------------+-------------+----------------+-------------+------------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+------------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-------------------
+------------+----------------+-------------+---------------+------------
+--------------------+------+------------+------------------------+-------------
+---------------------------+---------------------------+-----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+---------+------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+---------+-----------------------+---------------
+-------------------------+------------------------------+----------------+-------------
+--------------+-------------+---------------+-----------+-----------------------------
+------------+--------------+----------+----------+-------------+----------+-------------
+-------+
| 187850580   | Aug 31, 2014, 1:37:59 PM  | K65%"),8.+ #"%5; 86>< | Ride          | null
| 561          | 4.41     | null           | null            | false   | null
| null                 | activities/187850580.gpx | 83             | null        | 561
| 561         | 4414.1     | 13.6      | null          | 46.7           | null           |
137.6         | 179.4          | 10.4      | -0.1          | null                   | null
| null        | null            | null             | null               | null      | 192
| 120      | null            | null                | null              | null       | null
| null        | null          | null       | null               | null | null       | null
| null        | null                      | null                      | 0         | null
| null        | null                    | null                     | null              |
null                | null                 | null     | null     | null             | null
| null      | null         | null                    | null         | null        | null
| null    | null | null                      | null               | null        | null
| null     | null          | null       | null       | null         | null    | null
| null          | null                    | null                         | null           |
null        | null         | null        | null          | null      | null
| null       | null         | null     | null     | null        | null     | null        |
null  |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+---------+-----------------------+----------------------+--------------------------
+----------------+-------------+----------------+-------------+------------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+------------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-------------------
+------------+----------------+-------------+---------------+------------
+--------------------+------+------------+------------------------+-------------
+---------------------------+---------------------------+-----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
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+-------------+------------+---------+------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+---------+-----------------------+---------------
+-------------------------+------------------------------+----------------+-------------
+--------------+-------------+---------------+-----------+-----------------------------
+------------+--------------+----------+----------+-------------+----------+-------------
+-------+
| 187867604   | Aug 31, 2014, 1:59:58 PM  | B.,%+.A+:+445; I"+I:  | Ride          | null
| 886          | 5.03     | null           | null            | false   | null
| null                 | activities/187867604.gpx | 83             | null        | 886
| 820         | 5036.3     | 10.6      | null          | 34.6           | null           |
123           | 156.7          | 7.3       | 0.3           | null                   | null
| null        | null            | null             | null               | null      | 127
| null     | null            | null                | null              | null       | null
| null        | null          | null       | null               | null | null       | null
| null        | null                      | null                      | 0         | null
| null        | null                    | null                     | null              |
null                | null                 | null     | null     | null             | null
| null      | null         | null                    | null         | null        | null
| null    | null | null                      | null               | null        | null
| null     | null          | null       | null       | null         | null    | null
| null          | null                    | null                         | null           |
null        | null         | null        | null          | null      | null
| null       | null         | null     | null     | null        | null     | null        |
null  |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+---------+-----------------------+----------------------+--------------------------
+----------------+-------------+----------------+-------------+------------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+------------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-------------------
+------------+----------------+-------------+---------------+------------
+--------------------+------+------------+------------------------+-------------
+---------------------------+---------------------------+-----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+---------+------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+---------+-----------------------+---------------
+-------------------------+------------------------------+----------------+-------------
+--------------+-------------+---------------+-----------+-----------------------------
+------------+--------------+----------+----------+-------------+----------+-------------
+-------+

H90&6&% /&.09& /,(8 3(."# +A 4)71) .xlsx , +>'".+.$, 3(."#$ A)>"1"0#"0:

SELECT *
Ê   FROM read_csv( 'abogdanov/734b6e098011_strava_activities.csv' ,
Ê       header = FALSE
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Ê       )
Ê   LIMIT 5

+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+----------+-----------------------+----------------------+--------------------------
+----------------+-------------+--------------+-------------+----------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+----------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-----------------
+------------+----------------+-------------+---------------+------------
+--------------------+----------+------------+------------------------+-------------
+---------------------------+---------------------------+----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+-----------+----------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+----------+-----------------------
+---------------+-------------------------+------------------------------+----------------
+-------------+--------------+-------------+---------------+-----------
+-----------------------------+------------+--------------+----------+----------
+-------------+----------+-------------+----------+
| column00    | column01                  | column02              | column03      |
column04             | column05     | column06 | column07       | column08        |
column09 | column10              | column11             | column12                 |
column13       | column14    | column15     | column16    | column17 | column18  | column19
| column20       | column21       | column22      | column23       | column24  | column25
| column26               | column27               | column28    | column29        |
column30       | column31           | column32  | column33      | column34 | column35
| column36            | column37        | column38   | column39       | column40    |
column41      | column42   | column43           | column44 | column45   | column46
| column47    | column48                  | column49                  | column50 | column51
| column52    | column53                | column54                 | column55          |
column56            | column57             | column58 | column59 | column60         |
column61   | column62  | column63     | column64                | column65     | column66
| column67   | column68  | column69 | column70                  | column71           |
column72    | column73           | column74 | column75      | column76   | column77   |
column78     | column79 | column80              | column81      | column82                |
column83                     | column84       | column85    | column86     | column87    |
column88      | column89  | column90                    | column91   | column92     |
column93 | column94 | column95    | column96 | column97    | column98 |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+----------+-----------------------+----------------------+--------------------------
+----------------+-------------+--------------+-------------+----------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+----------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-----------------
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+------------+----------------+-------------+---------------+------------
+--------------------+----------+------------+------------------------+-------------
+---------------------------+---------------------------+----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+-----------+----------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+----------+-----------------------
+---------------+-------------------------+------------------------------+----------------
+-------------+--------------+-------------+---------------+-----------
+-----------------------------+------------+--------------+----------+----------
+-------------+----------+-------------+----------+
| Activity ID | Activity Date             | Activity Name         | Activity Type |
Activity Description | Elapsed Time | Distance | Max Heart Rate | Relative Effort | Commute
| Activity Private Note | Activity Gear        | Filename                 | Athlete Weight
| Bike Weight | Elapsed Time | Moving Time | Distance | Max Speed | Average Speed |
Elevation Gain | Elevation Loss | Elevation Low | Elevation High | Max Grade | Average
Grade | Average Positive Grade | Average Negative Grade | Max Cadence | Average Cadence |
Max Heart Rate | Average Heart Rate | Max Watts | Average Watts | Calories | Max
Temperature | Average Temperature | Relative Effort | Total Work | Number of Runs | Uphill
Time | Downhill Time | Other Time | Perceived Exertion | Type     | Start Time | Weighted
Average Power | Power Count | Prefer Perceived Exertion | Perceived Relative Effort |
Commute  | Total Weight Lifted | From Upload | Grade Adjusted Distance | Weather
Observation Time | Weather Condition | Weather Temperature | Apparent Temperature |
Dewpoint | Humidity | Weather Pressure | Wind Speed | Wind Gust | Wind Bearing |
Precipitation Intensity | Sunrise Time | Sunset Time | Moon Phase | Bike      | Gear     |
Precipitation Probability | Precipitation Type | Cloud Cover | Weather Visibility | UV
Index | Weather Ozone | Jump Count | Total Grit | Average Flow | Flagged  | Average Elapsed
Speed | Dirt Distance | Newly Explored Distance | Newly Explored Dirt Distance | Activity
Count | Total Steps | Carbon Saved | Pool Length | Training Load | Intensity | Average
Grade Adjusted Pace | Timer Time | Total Cycles | Recovery | With Pet | Competition | Long
Run | For a Cause | Media    |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+----------+-----------------------+----------------------+--------------------------
+----------------+-------------+--------------+-------------+----------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+----------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-----------------
+------------+----------------+-------------+---------------+------------
+--------------------+----------+------------+------------------------+-------------
+---------------------------+---------------------------+----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+-----------+----------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+----------+-----------------------
+---------------+-------------------------+------------------------------+----------------
+-------------+--------------+-------------+---------------+-----------
+-----------------------------+------------+--------------+----------+----------
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+-------------+----------+-------------+----------+
| 187782986   | Aug 31, 2014, 10:54:43 AM | 'I :.#" 8 6.:$)+%&#   | Ride          | null
| 2462         | 19.41    | null           | null            | false    | null
| Merida S-Presso 900d | activities/187782986.gpx | 83.0           | 11.0        | 2462.0
| 2286.0      | 19415.4  | 13.5      | null          | 158.2          | null           |
118.2         | 206.0          | 12.0      | 0.3           | null                   | null
| null        | null            | null           | null               | null      | 192.0
| null     | null            | null                | null            | null       | null
| null        | null          | null       | null               | null     | null       |
null                   | null        | null                      | null
| 0.0      | null                | null        | null                    | null
| null              | null                | null                 | null     | null     |
null             | null       | null      | null         | null                    | null
| null        | null       | 1512511.0 | null     | null                      | null
| null        | null               | null     | null          | null       | null       |
null         | null     | null                  | null          | null                    |
null                         | null           | null        | null         | null        |
null          | null      | null                        | null       | null         | null
| null     | null        | null     | null        | null     |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+----------+-----------------------+----------------------+--------------------------
+----------------+-------------+--------------+-------------+----------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+----------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-----------------
+------------+----------------+-------------+---------------+------------
+--------------------+----------+------------+------------------------+-------------
+---------------------------+---------------------------+----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+-----------+----------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+----------+-----------------------
+---------------+-------------------------+------------------------------+----------------
+-------------+--------------+-------------+---------------+-----------
+-----------------------------+------------+--------------+----------+----------
+-------------+----------+-------------+----------+
| 187840092   | Aug 31, 2014, 12:48:49 PM | B.,%+.A+:+445; I"+I:  | Ride          | null
| 2396         | 15.90    | null           | null            | false    | null
| null                 | activities/187840092.gpx | 83.0           | null        | 2396.0
| 1920.0      | 15906.6  | 13.4      | null          | 93.9           | null           |
122.5         | 214.6          | 8.8       | -0.5          | null                   | null
| null        | null            | null           | null               | null      | 178.0
| null     | null            | null                | null            | null       | null
| null        | null          | null       | null               | null     | null       |
null                   | null        | null                      | null
| 0.0      | null                | null        | null                    | null
| null              | null                | null                 | null     | null     |
null             | null       | null      | null         | null                    | null
| null        | null       | null      | null     | null                      | null
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| null        | null               | null     | null          | null       | null       |
null         | null     | null                  | null          | null                    |
null                         | null           | null        | null         | null        |
null          | null      | null                        | null       | null         | null
| null     | null        | null     | null        | null     |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+----------+-----------------------+----------------------+--------------------------
+----------------+-------------+--------------+-------------+----------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+----------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-----------------
+------------+----------------+-------------+---------------+------------
+--------------------+----------+------------+------------------------+-------------
+---------------------------+---------------------------+----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+-----------+----------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+----------+-----------------------
+---------------+-------------------------+------------------------------+----------------
+-------------+--------------+-------------+---------------+-----------
+-----------------------------+------------+--------------+----------+----------
+-------------+----------+-------------+----------+
| 187844596   | Aug 31, 2014, 1:29:23 PM  | B.,%+.A+:+445; I"+I:  | Ride          | null
| 103          | 0.70     | null           | null            | false    | null
| null                 | activities/187844596.gpx | 83.0           | null        | 103.0
| 103.0       | 708.4    | 8.4       | null          | 0.0            | null           |
127.4         | 136.0          | 3.7       | 1.2           | null                   | null
| null        | null            | null           | null               | null      | 172.0
| null     | null            | null                | null            | null       | null
| null        | null          | null       | null               | null     | null       |
null                   | null        | null                      | null
| 0.0      | null                | null        | null                    | null
| null              | null                | null                 | null     | null     |
null             | null       | null      | null         | null                    | null
| null        | null       | null      | null     | null                      | null
| null        | null               | null     | null          | null       | null       |
null         | null     | null                  | null          | null                    |
null                         | null           | null        | null         | null        |
null          | null      | null                        | null       | null         | null
| null     | null        | null     | null        | null     |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+----------+-----------------------+----------------------+--------------------------
+----------------+-------------+--------------+-------------+----------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+----------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-----------------
+------------+----------------+-------------+---------------+------------
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+--------------------+----------+------------+------------------------+-------------
+---------------------------+---------------------------+----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+-----------+----------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+----------+-----------------------
+---------------+-------------------------+------------------------------+----------------
+-------------+--------------+-------------+---------------+-----------
+-----------------------------+------------+--------------+----------+----------
+-------------+----------+-------------+----------+
| 187850580   | Aug 31, 2014, 1:37:59 PM  | K65%"),8.+ #"%5; 86>< | Ride          | null
| 561          | 4.41     | null           | null            | false    | null
| null                 | activities/187850580.gpx | 83.0           | null        | 561.0
| 561.0       | 4414.1   | 13.6      | null          | 46.7           | null           |
137.6         | 179.4          | 10.4      | -0.1          | null                   | null
| null        | null            | null           | null               | null      | 192.0
| 120.0    | null            | null                | null            | null       | null
| null        | null          | null       | null               | null     | null       |
null                   | null        | null                      | null
| 0.0      | null                | null        | null                    | null
| null              | null                | null                 | null     | null     |
null             | null       | null      | null         | null                    | null
| null        | null       | null      | null     | null                      | null
| null        | null               | null     | null          | null       | null       |
null         | null     | null                  | null          | null                    |
null                         | null           | null        | null         | null        |
null          | null      | null                        | null       | null         | null
| null     | null        | null     | null        | null     |
+-------------+---------------------------+-----------------------+---------------
+----------------------+--------------+----------+----------------+-----------------
+----------+-----------------------+----------------------+--------------------------
+----------------+-------------+--------------+-------------+----------+-----------
+---------------+----------------+----------------+---------------+----------------
+-----------+---------------+------------------------+------------------------
+-------------+-----------------+----------------+--------------------+-----------
+---------------+----------+-----------------+---------------------+-----------------
+------------+----------------+-------------+---------------+------------
+--------------------+----------+------------+------------------------+-------------
+---------------------------+---------------------------+----------+---------------------
+-------------+-------------------------+--------------------------+-------------------
+---------------------+----------------------+----------+----------+------------------
+------------+-----------+--------------+-------------------------+--------------
+-------------+------------+-----------+----------+---------------------------
+--------------------+-------------+--------------------+----------+---------------
+------------+------------+--------------+----------+-----------------------
+---------------+-------------------------+------------------------------+----------------
+-------------+--------------+-------------+---------------+-----------
+-----------------------------+------------+--------------+----------+----------
+-------------+----------+-------------+----------+
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read_parquet()
+97/537& X+()&( 4)71 .parquet  + A)/+390)&( /."2+()''9& 6)''9& 0 ()=1+*$.

B/9#%16#=537& read_parquet(filepath)

X+()&( 4)71 .parquet  /" $#)A)''"%$ /$(+ filepath  + A)/+390)&( /."2+()''9& 6)''9& 0 ()=1+*$.

!1, A)>.$A#+ 4)71"0 .parquet  3 1"#)18'">" #"%/8<(&.) 0"3/"18A$7(&38 P)3(&."% A)>.$A#+ .

! "#,=#7%(7/ -%+=(%

V)>.$A+% 2&.&A P)3(&. A)>.$A#+  "6+' +A 4)71"0 3 6)''9%+ "(3<6)  + /."2+()&% &>":

SELECT *
Ê   FROM read_parquet( 'abogdanov/05e4fddda22d_green_tripdata_2025-01.parquet' )
Ê   LIMIT 5

+----------+----------------------+-----------------------+--------------------
+------------+--------------+--------------+-----------------+---------------+-------------
+-------+---------+------------+--------------+-----------+-----------------------
+--------------+--------------+-----------+----------------------+--------------------+
| VendorID | lpep_pickup_datetime | lpep_dropoff_datetime | store_and_fwd_flag | RatecodeID
| PULocationID | DOLocationID | passenger_count | trip_distance | fare_amount | extra |
mta_tax | tip_amount | tolls_amount | ehail_fee | improvement_surcharge | total_amount |
payment_type | trip_type | congestion_surcharge | cbd_congestion_fee |
+----------+----------------------+-----------------------+--------------------
+------------+--------------+--------------+-----------------+---------------+-------------
+-------+---------+------------+--------------+-----------+-----------------------
+--------------+--------------+-----------+----------------------+--------------------+
| 2        | 2025-01-01 00:03:01  | 2025-01-01 00:17:12   | N                  | 1
| 75           | 235          | 1               | 5.93          | 24.7        | 1     | 0.5
| 6.8        | 0            | null      | 1                     | 34           | 1
| 1         | 0                    | 0                  |
+----------+----------------------+-----------------------+--------------------
+------------+--------------+--------------+-----------------+---------------+-------------
+-------+---------+------------+--------------+-----------+-----------------------
+--------------+--------------+-----------+----------------------+--------------------+
| 2        | 2025-01-01 00:19:59  | 2025-01-01 00:25:52   | N                  | 1
| 166          | 75           | 1               | 1.32          | 8.6         | 1     | 0.5
| 0          | 0            | null      | 1                     | 11.1         | 2
| 1         | 0                    | 0                  |
+----------+----------------------+-----------------------+--------------------
+------------+--------------+--------------+-----------------+---------------+-------------
+-------+---------+------------+--------------+-----------+-----------------------
+--------------+--------------+-----------+----------------------+--------------------+
| 2        | 2025-01-01 00:05:29  | 2025-01-01 00:07:21   | N                  | 5
| 171          | 73           | 1               | 0.41          | 25.55       | 0     | 0
| 0          | 0            | null      | 1                     | 26.55        | 2
| 2         | 0                    | 0                  |
+----------+----------------------+-----------------------+--------------------
+------------+--------------+--------------+-----------------+---------------+-------------

203

https://www.nyc.gov/site/tlc/about/tlc-trip-record-data.page


+-------+---------+------------+--------------+-----------+-----------------------
+--------------+--------------+-----------+----------------------+--------------------+
| 2        | 2025-01-01 00:52:24  | 2025-01-01 01:07:52   | N                  | 1
| 74           | 223          | 1               | 4.12          | 21.2        | 1     | 0.5
| 6.13       | 6.94         | null      | 1                     | 36.77        | 1
| 1         | 0                    | 0                  |
+----------+----------------------+-----------------------+--------------------
+------------+--------------+--------------+-----------------+---------------+-------------
+-------+---------+------------+--------------+-----------+-----------------------
+--------------+--------------+-----------+----------------------+--------------------+
| 2        | 2025-01-01 00:25:05  | 2025-01-01 01:01:10   | N                  | 1
| 66           | 158          | 1               | 4.71          | 33.8        | 1     | 0.5
| 7.81       | 0            | null      | 1                     | 46.86        | 1
| 1         | 2.75                 | 0                  |
+----------+----------------------+-----------------------+--------------------
+------------+--------------+--------------+-----------------+---------------+-------------
+-------+---------+------------+--------------+-----------+-----------------------
+--------------+--------------+-----------+----------------------+--------------------+

read_xlsx()
+97/537& X+()&( 4)71 .xlsx  + A)/+390)&( /."2+()''9& 6)''9& 0 ()=1+*$.

B/9#%16#=537&
read_xlsx ( filepath [,
Ê   sheet = 'L$,)1' ,
Ê   range = 'A5:E100' ,
Ê   stop_at_empty = TRUE,
Ê   header = TRUE,
Ê   all_varchar  = TRUE]
Ê   )

X+()&( 4)71 .xlsx  /" $#)A)''"%$ /$(+ filepath  + A)/+390)&( /."2+()''9& 6)''9& 0 ()=1+*$. 531+
$#)A)' 6+)/)A"' 61, 2(&'+, +1+ 1+3( 4)71), (" 09=+.)&( ("18#" $#)A)''9& 6)''9&. I.+0&6&'+&
(+/"0 + ')3(."7#+ A)>"1"0#"0 #"1"'"# %">$( .&>$1+."0)(83, "/*+"')18'9%+ /).)%&(.)%+.

!1, A)>.$A#+ 4)71"0 .xlsx  3 1"#)18'">" #"%/8<(&.) 0"3/"18A$7(&38 P)3(&."% A)>.$A#+ .

!5"5'&0"(
¥ sheet-Ñ-"/*+"')18'97 /).)%&(., $#)A90)<;+7 +%, 1+3() 4)71) .xlsx  61, 2(&'+,. I"

$%"12)'+< =&.&(3, /&.097 1+3(.

¥ range-Ñ-"/*+"')18'97 /).)%&(., $#)A90)<;+7 6+)/)A"' #1&("# ()=1+*9 4)71) .xlsx  61,
2(&'+,. !+)/)A"' $#)A90)&(3, "( 1&0"7 0&.:'&7 #1&(#+ 6" /.)0"7 '+@'&7, ')/.+%&.: range =
'A5:E100' .
H"A%"@'" '&3(.">"& $#)A)'+& 6+)/)A"'), ')/.+%&.:

Wrange = 'A:E100' -Ñ-09=&.&( #1&(#+ "( /&.0"7 0 #"1"'#& A 6" E100

Wrange = 'B:E' -Ñ-09=&.&( #1&(#+ "( /&.0"7 0 #"1"'#& B 6" /"31&6'&7 0 #"1"'#& E (0 J("%
31$2)& .&#"%&'6$&(3, +3/"18A"0)(8 ">.)'+2&'+& stop_at_empty = TRUE, 3%. /.+%&. '+@&)
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¥ stop_at_empty-Ñ-"/*+"')18'97 /).)%&(., $#)A90)<;+7 ') (", '$@'" 1+ /.&.0)(8 2(&'+& ')
/&.0"7 /$3("7 3(."#& ()=1+*9

¥ header-Ñ-"/*+"')18'97 /).)%&(., $#)A90)<;+7 ') (", '$@'" 1+ +'(&./.&(+."0)(8 /&.0$<
3(."#$ ()=1+*9 #)# 3(."#$ A)>"1"0#"0 #"1"'"# (/" $%"12)'+<-Ñ- TRUE, &31+ 0 /&.0"7 3(."#& '&(
/$3(9: #1&("#)

¥ all_varchar -Ñ-"/*+"')18'97 /).)%&(.; &31+ TRUE, (" /.+0&6&'+& (+/"0 =$6&( "(#1<2&'" + (+/
03&: #"1"'"# =$6&( (&#3("09% (/" $%"12)'+<-Ñ- FALSE)

! "#,=#7%(7/ -%+=(%3

H /.+%&.): +3/"18A$&(3, 4)71 instagram_example_result_1.xlsx  +A 3*&').+, O')1+A 6)''9: +A
/"3("0 Instagram* .

H90&6&% /&.09& /,(8 3(."# +A 4)71) =&A +3/"18A"0)'+, "/*+"')18'9: /).)%&(."0 4$'#*++:

SELECT *
Ê   FROM read_xlsx ( 'abogdanov/b95f3e020363_instagram_example_result_1.xlsx' )
Ê   LIMIT 5

+-------------------+-------+----------+----------+--------------+------------
+--------------+
| artist_name       | songs | ig_posts | comments | tagged_users | likescount |
repliescount |
+-------------------+-------+----------+----------+--------------+------------
+--------------+
| "telfarglobal"    | 9     | 136      | 985      | 120          | 634        | 156
|
+-------------------+-------+----------+----------+--------------+------------
+--------------+
| "everlane"        | 1     | 95       | 532      | 6            | 513        | 65
|
+-------------------+-------+----------+----------+--------------+------------
+--------------+
| "asos"            | 3     | 93       | 503      | 60           | 583        | 85
|
+-------------------+-------+----------+----------+--------------+------------
+--------------+
| "victoriassecret" | 1     | 83       | 686      | 49           | 185        | 16
|
+-------------------+-------+----------+----------+--------------+------------
+--------------+
| "summerfridays"   | 2     | 65       | 574      | 48           | 173        | 18
|
+-------------------+-------+----------+----------+--------------+------------
+--------------+

H90&6&% /&.09& /,(8 3(."# /&.09: 2&(9.&: #"1"'"# +A 4)71) .xlsx :

SELECT *
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Ê   FROM read_xlsx ( 'abogdanov/b95f3e020363_instagram_example_result_1.xlsx' ,
Ê       range = 'A1:D6'
Ê       )

+-------------------+-------+----------+----------+
| artist_name       | songs | ig_posts | comments |
+-------------------+-------+----------+----------+
| "telfarglobal"    | 9     | 136      | 985      |
+-------------------+-------+----------+----------+
| "everlane"        | 1     | 95       | 532      |
+-------------------+-------+----------+----------+
| "asos"            | 3     | 93       | 503      |
+-------------------+-------+----------+----------+
| "victoriassecret" | 1     | 83       | 686      |
+-------------------+-------+----------+----------+
| "summerfridays"   | 2     | 65       | 574      |
+-------------------+-------+----------+----------+

H90&6&% #"1"'#+ 3 A /" C +A 4)71) .xlsx , 61, J(">" +3/"18A$&% 6+)/)A"' /" +%&')% #"1"'"# +
/).)%&(. stop_at_empty (+')2& $ 6+)/)A"') '& =$6&( ,0'"7 /.)0"7 >.)'+*9, ()# #)# '& $#)A)')
#"'&2'), #1&(#) 6+)/)A"')):

SELECT *
Ê   FROM read_xlsx ( 'abogdanov/b95f3e020363_instagram_example_result_1.xlsx' ,
Ê       range = 'A:C' ,
Ê       stop_at_empty = TRUE
Ê       )

+--------------------------------------------------------------------+-------+----------+
| artist_name                                                        | songs | ig_posts |
+--------------------------------------------------------------------+-------+----------+
| "telfarglobal"                                                     | 9     | 136      |
+--------------------------------------------------------------------+-------+----------+
| "everlane"                                                         | 1     | 95       |
+--------------------------------------------------------------------+-------+----------+
| "asos"                                                             | 3     | 93       |
+--------------------------------------------------------------------+-------+----------+
| "victoriassecret"                                                  | 1     | 83       |
+--------------------------------------------------------------------+-------+----------+
| "summerfridays"                                                    | 2     | 65       |
+--------------------------------------------------------------------+-------+----------+
| ...                                                                | ...   | ...      |
+--------------------------------------------------------------------+-------+----------+
226 rows

try_cast()
+97/537& I.+0"6+( (+/ 6)''9: # $#)A)''"%$.
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B/9#%16#=537& try_cast(argument AS DATA_TYPE)

I.+0"6+( (+/ 6)''9:  ).>$%&'() # $#)A)''"%$. H 31$2)& '&0"A%"@'"3(+ /.+0&6&'+, 0"A0.);)&(
NULL.

C%. ()#@& cast() , G/&.)(". :: .

! "#,=#7%(7/ -%+=(%3

SELECT
Ê   try_cast ( '1'  AS BIGINT)                         AS result_1 ,
Ê   try_cast ( '00:00:00.0'  AS TIME)                  AS result_2 ,
Ê   try_cast ( '2025-01-01T00:00:00.0'  AS TIMESTAMP)  AS result_3 ,
Ê   try_cast ( 'Tengri'  AS BIGINT)                    AS result_4 ,  -- null expected
Ê   try_cast ( '00:00:00.0'  AS TIMESTAMP)             AS result_5 ;  -- null expected

+----------+----------+---------------------+----------+----------+
| result_1 | result_2 | result_3            | result_4 | result_5 |
+----------+----------+---------------------+----------+----------+
| 1        | 00:00:00 | 2025-01-01 00:00:00 | null     | null     |
+----------+----------+---------------------+----------+----------+

unnest()
+97/537& Q)A0".)2+0)&( 3/+3#+ +1+ 3(.$#($.9 +A argument 0 %'"@&3(0" "(6&18'9:

A')2&'+7.

B/9#%16#=537& unnest(argument) [, recursive := true] [, max_depth := <num>]

I.+%&'&'+& 4$'#*++ # 3/+3#$ 6)&( "6'$ 3(."#$ ') #)@697 J1&%&'( 3/+3#). G=92'9& 3#)1,.'9&
09.)@&'+, 0 ("% @& 09.)@&'++ SELECT /"0(".,<(3, 61, #)@6"7 090"6+%"7 3(."#+.

K">6) '&3#"18#" 3/+3#"0 .)A0".)2+0)<(3, 0 "6'"% 09.)@&'++ SELECT, "'+ .)A0".)2+0)<(3,
#)@697 0 "(6&18'97 3("1=&*. 531+ "6+' 3/+3"# 61+''&& 6.$>">", ="1&& #"."(#+7 3/+3"#
A)/"1',&(3, A')2&'+,%+ NULL.

" R$'#*+, +A%&',&( #).6+')18'"3(8 6)''9:.

!5"5'&0"(
¥ recursive := true

H#1<2)&( .&#$.3+0'97 .&@+%. 531+ J("( .&@+% 0#1<2&' (A')2&'+& true ), (" 4$'#*+,
/"1'"3(8< .)A0".)2+0)&( 3/+3#+, ) A)(&% /"1'"3(8< .)A0".)2+0)&( 01"@&''9& 3(.$#($.9. [("
%"@&( =9(8 /"1&A'" 61, /"1'">" "$/1";&'+," 3("1=*"0, #"(".9& 3"6&.@)( 3/+3#+ 0'$(.+
3/+3#"0 +1+ 3(.$#($.9 0'$(.+ 3/+3#"0. G=.)(+(& 0'+%)'+&, 2(" 3/+3#+ 0'$(.+ 3(.$#($. '&
.)A0".)2+0)<(3,.

! "#$%#&'(( # -2%2=(7%( '2 -%+=(%2<

I"#)@&% .)="($ J(">" /).)%&(.) ') 60$: /.+%&.): 3 "6'+%+ + (&%+ @& 6)''9%+ 3
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0#1<2&''9% /).)%&(."% + =&A '&>":

SELECT
Ê   unnest([[ 1,  2,  3],  [ 4,  5]],  recursive  : = true )  AS result ;

+--------+
| result |
+--------+
| 1      |
+--------+
| 2      |
+--------+
| 3      |
+--------+
| 4      |
+--------+
| 5      |
+--------+

SELECT
Ê   unnest([[ 1,  2,  3],  [ 4,  5]])  AS result ;

+---------+
|  result |
+---------+
| {1,2,3} |
+---------+
| {4,5}   |
+---------+

¥ max_depth := <num>
I).)%&(. max_depth /"A0"1,&( ">.)'+2+(8 %)#3+%)18'$< >1$=+'$ .&#$.3+0'">"
.)A0&.(90)'+,. Q&#$.3+0'97 .&@+% )0("%)(+2&3#+ 0#1<2&', &31+ $#)A)') %)#3+%)18'),
>1$=+').

! "#$%#&'(( # -2%2=(7%( '2 -%+=(%2<

I"#)@&% .)="($ J(">" /).)%&(.) ') (.&: /.+%&.): 3 "6'+%+ + (&%+ @& 6)''9%+: 3 >1$=+'"7
.)A0&.(90)'+, /" $%"12)'+< ( 1), 3 >1$=+'"7 .)A0&.(90)'+, 2 + 3 >1$=+'"7 .)A0&.(90)'+, 3:

SELECT
Ê   unnest([[[ 'T' ,  'e' ],  [ 'n' ,  'g' ]],  [[ 'r' ,  'i' ],  []],  [[ '!' ,  '!' ,  '!' ]]])
AS result ;

+-------------------------+
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|          result         |
+-------------------------+
| {['T', 'e'],['n', 'g']} |
+-------------------------+
| {['r', 'i'],[]}         |
+-------------------------+
| {['!', '!', '!']}       |
+-------------------------+

SELECT
Ê   unnest([[[ 'T' ,  'e' ],  [ 'n' ,  'g' ]],  [[ 'r' ,  'i' ],  []],  [[ '!' ,  '!' ,  '!' ]]],
Ê   max_depth : = 2)
AS result ;

+---------+
|  result |
+---------+
| {T,e}   |
+---------+
| {n,g}   |
+---------+
| {r,i}   |
+---------+
| {}      |
+---------+
| {!,!,!} |
+---------+

SELECT
Ê   unnest([[[ 'T' ,  'e' ],  [ 'n' ,  'g' ]],  [[ 'r' ,  'i' ],  []],  [[ '!' ,  '!' ,  '!' ]]],
Ê   max_depth : = 3)
AS result ;

+--------+
| result |
+--------+
| T      |
+--------+
| e      |
+--------+
| n      |
+--------+
| g      |
+--------+
| r      |
+--------+
| i      |
+--------+
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| !      |
+--------+
| !      |
+--------+
| !      |
+--------+

! "#,=#7%(7/ (:( -%+=(%3

SELECT
Ê   unnest([ 1, 2, 3])        AS numbers,
Ê   unnest([ 'a' , 'b' , 'c' ])  AS letters ;

+---------+---------+
| numbers | letters |
+---------+---------+
| 1       | a       |
+---------+---------+
| 2       | b       |
+---------+---------+
| 3       | c       |
+---------+---------+

SELECT
Ê   unnest([ 1, 2, 3])    AS numbers,
Ê   unnest([ 'a' , 'b' ])  AS letters ;

+---------+---------+
| numbers | letters |
+---------+---------+
| 1       | a       |
+---------+---------+
| 2       | b       |
+---------+---------+
| 3       | null    |
+---------+---------+

SELECT
Ê   unnest([{ 'column_a' :  1,  'column_b' :  84},
Ê           { 'column_a' :  100,  'column_b' :  NULL,  'column_c' : 22}],
Ê           recursive  : = true );

+----------+----------+----------+
| column_a | column_b | column_c |
+----------+----------+----------+
| 1        | 84       | null     |
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+----------+----------+----------+
| 100      | null     | 22       |
+----------+----------+----------+

SELECT
Ê   unnest([{ 'column_a' :  1,  'column_b' :  84},
Ê           { 'column_a' :  100,  'column_b' :  NULL,  'column_c' : 22}])
AS result ;

+-----------------------------------------------------+
|                        result                       |
+-----------------------------------------------------+
| {"column_a": 1, "column_b": 84, "column_c": null}   |
+-----------------------------------------------------+
| {"column_a": 100, "column_b": null, "column_c": 22} |
+-----------------------------------------------------+

+9&"50#" ::
+97/537& I.+0"6+( (+/ 6)''9: # $#)A)''"%$.

B/9#%16#=537& argument::DATA_TYPE

I.+0"6+( (+/ 6)''9:  ).>$%&'() # $#)A)''"%$. H 31$2)& '&0"A%"@'"3(+ /.+0&6&'+, 096)&(
"?+=#$.

C%. ()#@& cast() , try_cast() .

! "#,=#7%(7/ -%+=(%3

¥
SELECT
Ê   '1' :: BIGINT                         AS result_1 ,
Ê   '00:00:00.0' :: TIME                  AS result_2 ,
Ê   '2025-01-01T00:00:00.0' :: TIMESTAMP  AS result_3 ;

+----------+----------+---------------------+
| result_1 | result_2 | result_3            |
+----------+----------+---------------------+
| 1        | 00:00:00 | 2025-01-01 00:00:00 |
+----------+----------+---------------------+

¥
SELECT
Ê   'Tengri' :: BIGINT;  -- error expected

ERROR: ConversionException: Conversion Error: Could not convert string 'Tengri' to INT64
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T?3.L77 '#:?%C Python tngri
!1, $6"='"7 .)="(9 3 6)''9%+ 0 ,2&7#): (+/) Python 3"A6)' %"6$18 tngri . H '&% 6"3($/'9
4$'#*++, "/+3)''9& ') J("7 3(.)'+*&.

" R$'#*++ %"6$1, tngri  6"3($/'9 ("18#" 0 ,2&7#): (+/) Python + 61, +: .)="(9
'&"=:"6+%" +%/".(+."0)(8 %"6$18: import tngri .

tngri.create_table()
+97/537& C"A6)&( ()=1+*$ + ')/"1',&( && 6)''9%+ +A DataFrame.

B/9#%16#=537& tngri.create_table(DataFrame, '<table_name>')

C"A6)&( ()=1+*$ c $#)A)''9% +%&'&% + ')/"1',&( && 6)''9%+ +A $#)A)''">" DataFrame.

N%, ()=1+*9 A)6)&(3, (&#3("0"7 3(."#"7 3 "/*+"')18'9% /.&4+#3"% 2&.&A .  61, $#)A)'+, 3:&%9.
I.+ "(3$(3(0++ /.&4+#3) ()=1+*) 3"A6)&(3, 0 6&4"1('"7 61, /"18A"0)(&1, 3:&%&.

! DataFrame %"@&( +%&(8 #)# (+/ Pandas, ()# + (+/ Polars .

! "#,=#7%(7/ -%+=(%

import  tngri
import  pandas as pd

df  = pd. DataFrame(
Ê   [
Ê       { " Country" :  " Russia" ,  " Capital " :  " Moscow" },
Ê       { " Country" :  " Italy " ,  " Capital " :  " Rome" },
Ê   ]
)

tngri . create_table ( df ,  ' demo.capitals ' )

done at 2026-02-11 17:39:06.378942

SELECT *  FROM demo. capitals

+---------+---------+
| Country | Capital |
+---------+---------+
| Russia  | Moscow  |
+---------+---------+
| Italy   | Rome    |
+---------+---------+
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tngri.run_notebook()
+97/537& V)/$3#)&( $#)A)''97 '"$(=$# +A 6.$>">" '"$(=$#).

B/9#%16#=537& tngri.run_notebook('<notebook_name>')

V)/$3#)&( $#)A)''97 '"$(=$# +A 6.$>">" '"$(=$#). H"A0.);)&( .&A$18()(9 09/"1'&'+, 03&: ,2&&#
A)/$;&''">" '"$(=$#) 0 0+6& "=F&#() RunStatus 3 /"1,%+:

¥ ok: bool -Ñ-E91 1+ A)/$3# $3/&?'9%

¥ output: str -Ñ-Q&A$18()(9 090"6) 03&: ,2&&# (+/) Python

¥ errors: str -Ñ-B&#3( "?+="#

" !1, (">", 2("=9 '"$(=$# %"@'" =91" A)/$3#)(8 +A 6.$>">", "' 6"1@&' =9(8
"/$=1+#"0)' (#'"/#) [QPublishQ]).

R$'#*+&7 $6"='" /"18A"0)(83, /.+ '&"=:"6+%"3(+ ".#&3(.)*++ A)/$3#"0 '&3#"18#+: '"$(=$#"0. C
&& /"%";8< %"@'" .&)1+A"0)(8 .)A'$< 1">+#$:

¥ V)/$3# '"$(=$#) /" $31"0+<

¥ V)/$3# '"$(=$#) 3.)A$ /"31& 09/"1'&'+, 6.$>">" '"$(=$#)

¥ H96&1&'+& 2)3(+ 092+31&'+7 0 "(6&18'97 '"$(=$# + A)/$3# J("7 2)3(+ +A 6.$>+: '"$(=$#"0

! "#,=#7%(7/ -%+=(%

import  tngri

result  = tngri . run_notebook( ' My Notebook' )

print ( result )

RunStatus(ok=True, output='Output of cell 1 of My Notebook\nOutput of cell 2 of My
Notebook\ndone at 2025-12-19 14:02:02.933882', errors='')
done at 2025-12-12 14:09:14.497666

tngri.sql()
+97/537& H9/"1',&( $#)A)''97 A)/."3 SQL 0'$(.+ ,2&7#+ (+/) Python.

B/9#%16#=537& tngri.sql('<SQL_query>')

R$'#*+&7 $6"='" /"18A"0)(83, /.+ '&"=:"6+%"3(+ 09/"1'+(8 #)#+&-1+=" A)/."39 SQL
'&/"3.&63(0&''" 0'$(.+ ,2&7#+ (+/) Python, ')/.+%&., 0'$(.+ *+#1) +1+ 0 6.$>+: 31"@'9:
#"'3(.$#*+,:, '& 3"A6)0), 61, J(">" "(6&18'$< ,2&7#$ (+/) SQL + +3/"18A$, 1<=9& 1"#)18'9&
/&.&%&''9& + 4$'#*++ Python 0'$(.+ (&#3() A)/."3) SQL.

G6+' +A 3*&').+&0 +3/"18A"0)'+, "/+3)' A6&38.

! "#,=#7%(7/ -%+=(%3
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!"7'&" 6
C"A6)6+% ()=1+*$ 3 +%&'&% +A /&.&%&''"7 table_name + A)/+?&% 0 '&& 0 *+#1&:

¥ +'6&#3 (')2+'), 3 1)

¥ 31"0" +A 4.)A9, A)6)''"7 0 /&.&%&''"7 test_phrase

¥ .&A$18()( /.+%&'&'+, # J("%$ 31"0$ A)6)''"7 4$'#*++ length_in_chars

H #)@6"7 +(&.)*++ *+#1) =$6&% 090"6+(8 A')2&'+& +'6&#3), 6"=)01&''"& 31"0" + .&A$18()(
A)/."3) SQL 3 (&#$;+% #"1+2&3(0"% 3(."# 0 3"A6)0)&%"7 ()=1+*&.

import  tngri

def  length_in_chars ( text ):
Ê   if  len ( text )  == 1:
Ê       return  ' 1 character '
Ê   else :
Ê       return  f ' { len ( text ) }  characters '

table_name = ' my_table'
test_phrase  = ' I love Tengri '

tngri . sql ( f ' CREATE OR REPLACE TABLE { table_name}  \
Ê         (index INT, word VARCHAR, length VARCHAR) '
Ê        )

ind  = 0
for  word in  test_phrase . split ( '  ' ):
Ê   ind  += 1
Ê   tngri . sql ( f " INSERT INTO { table_name}  VALUES \
Ê             ( { ind } , ' { word} ' , ' { length_in_chars ( word) } ' ) "
Ê            )
Ê   print ( f ' Added word: " { word} "' )
Ê   print ( tngri . sql ( f ' SELECT count(*) FROM { table_name} ' ))

Step: 1
Added word: "I"
shape: (1, 1)
+----------+
M column_0 M
M ---      M
M i64      M
+----------+
M 1        M
+----------+
Step: 2
Added word: "love"
shape: (1, 1)
+----------+
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M column_0 M
M ---      M
M i64      M
+----------+
M 2        M
+----------+
Step: 3
Added word: "Tengri"
shape: (1, 1)
+----------+
M column_0 M
M ---      M
M i64      M
+----------+
M 3        M
+----------+

B&/&.8 0 ,2&7#& (+/) SQL 090&6&% 3"A6)''$< ()=1+*$, $/".,6"2+0 && /" +'6&#3$:

SELECT *  FROM my_table
Ê   ORDER BY index

+-------+--------+--------------+
| index | word   | length       |
+-------+--------+--------------+
| 1     | I      | 1 character  |
+-------+--------+--------------+
| 2     | love   | 4 characters |
+-------+--------+--------------+
| 3     | Tengri | 6 characters |
+-------+--------+--------------+

!"7'&" 7
H9/"1'+% +(&.)(+0'$< A)>.$A#$ 6)''9: +A 4)71"0 .parquet  +A :.)'+1+;) S3 0 ()=1+*$ /"
%)3#& /$(&7 # 4)71)%.

H #)@6"7 +(&.)*++ *+#1) =$6&% 090"6+(8 .&A$18()( A)/."3) 3 #"1+2&3(0"% 3(."# 0 3"A6)0)&%"7
()=1+*&.

import  tngri

for  i  in  range( 1, 4):
Ê   file_name  = f " s3://prostore/Stage/<lake_path>/ { i } .parquet "
Ê   tngri . sql ( f " INSERT INTO raw_dyntest SELECT * FROM read_parquet(' { file_name } ' ) " )
Ê   print ( tngri . sql ( " SELECT count(*) FROM raw_dyntest" ))
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shape: (1, 1)
+----------+
M column_0 M
M ---      M
M i64      M
+----------+
M 10000000 M
+----------+
shape: (1, 1)
+----------+
M column_0 M
M ---      M
M i64      M
+----------+
M 20000000 M
+----------+
shape: (1, 1)
+----------+
M column_0 M
M ---      M
M i64      M
+----------+
M 30000000 M
+----------+

tngri.upload_df()
+97/537& V)>.$@)&( 6)''9& +A DataFrame 0 Tengri .

B/9#%16#=537& tngri.upload_df(DataFrame)

V)>.$@)&( 6)''9& +A $#)A)''">" DataFrame 0 Tengri  (0 :.)'+1+;& S3).
H"A0.);)&( 3(."#$ 3 +%&'&% 4)71) .parquet , 0 #"(".97 =91+ A)>.$@&'9 6)''9&.

I"6."='&& A)>.$A#) 6)''9: 0 Tengri  3 /"%";8< Python "/+3)') A6&38.

! "#,=#7%(7/ -%+=(%3

¥ C"A6)6+% DataFrame, + A)>.$A+% &>" 0 Tengri :

import  tngri
import  pandas

my_df = pandas. DataFrame( range( 100))

tngri . upload_df ( my_df)

UploadedFile(s3_path='s3://prostore/Stage/ijwsajclddxw.parquet', _client=None)

¥ C"A6)6+% DataFrame, A)>.$A+% &>" 0 Tengri  + A)/+?&% +%, 4)71) .parquet  0 /&.&%&''$<
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file_name :

import  tngri
import  pandas

my_df = pandas. DataFrame( range( 100))
file_name  = tngri . upload_df ( my_df)

print ( my_df)
print ( file_name )

0
0    0
1    1
2    2
3    3
4    4
..  ..
95  95
96  96
97  97
98  98
99  99

[100 rows x 1 columns]
tdiiuetablyx.parquet

tngri.upload_file()
+97/537& V)>.$@)&( 6)''9& +A 4)71) 0 Tengri .

B/9#%16#=537& tngri.upload_file(FilePath[, FileName])

¥ FilePath -Ñ-/$(8 # 4)71$, #"(".97 '$@'" A)>.$A+(8 0 Tengri

¥ FileName-Ñ-+%, 61, 4)71) 0 Tengri

V)>.$@)&( 6)''9& +A 4)71) /" $#)A)''"%$ /$(+ 0 Tengri  (0 :.)'+1+;& S3).
H"A0.);)&( 3(."#$ 3 /$(&% + +%&'&% 4)71) 0'$(.+ :.)'+1+;) S3, 0 #"(".97 =91+ A)>.$@&'9
6)''9&.

G6+' +A 3*&').+&0 +3/"18A"0)'+, "/+3)' A6&38.

! "#,=#7%(7/ -%+=(%3

¥ V)>.$A+% 0 Tengri  6)''9& +A 4)71) .json , 6"3($/'">" /" URL:

import  tngri
import  urllib.request
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urllib . request . urlretrieve (
Ê
' https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/tengri_data_types.jso
n' ,
Ê   ' my_file.json '
Ê   )

tngri . upload_file ( ' my_file.json ' )

UploadedFile(s3_path='s3://prostore/Stage/pxfihzbonctd.json', _client=None)

H90&6&% /&.09& 5 3(."# ()=1+*9, /."2+()0 && +A A)>.$@&''">" 4)71):

SELECT *  FROM read_json( "pxfihzbonctd.json" )
Ê   LIMIT 5

+----------+-----------+----------+---------------------------+
| name     | type      | category | description               |
+----------+-----------+----------+---------------------------+
| BIGINT   | data type | numeric  | C+%5+ *$,%".              |
+----------+-----------+----------+---------------------------+
| BIGINT[] | data type | array    | D",,$-5 2+%5E *$,+%.      |
+----------+-----------+----------+---------------------------+
| BLOB     | data type | blob     | F-.$*45+ .AG+8)5.         |
+----------+-----------+----------+---------------------------+
| BOOL     | data type | boolean  | H>%+-5 I4"*+4$&.          |
+----------+-----------+----------+---------------------------+
| BOOL[]   | data type | array    | D",,$-5 A>%+-5E I4"*+4$;. |
+----------+-----------+----------+---------------------------+

¥ V)>.$A+% 0 Tengri  6)''9& +A 4)71) .json , 6"3($/'">" /" URL, + 3":.)'+% +%, A)>.$@&''">"
4)71) 0 /&.&%&''$<:

import  tngri
import  urllib.request

urllib . request . urlretrieve (
Ê
' https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/tengri_data_types.jso
n' ,
Ê   ' my_file.json '
Ê   )

file_name  = tngri . upload_file ( ' my_file.json ' )
print ( file_name )
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