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. Knowledge Base Management System (KBMS)
. Semantic System

. Intelligent System

. Object Oriented Database Management System
. Temporal Database Management System

. Real-Time Database Management System

. Data Mining System

. Multi Database Management System
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1. Mainframe

2. Super Computer
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1. Client-Server Architecture
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1. Database Environment Management Layer
2. Engine Layer

3. Software Facilities
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. Integration Control
. Repair Control
. Database Protection

. Backup Generation
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. Transaction Record
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Schema::= CREATE SCHEMA

AUTORIZATION User

{ Schema -element -list }
Schema -element::= base -table definition

| View definition
| grant -operation

g oo o3kl 5 osle 5l S Gl Cg
DROP SCHEMA Name [ Restrict | Cascade |
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Jsdr iy 5 - Y ¥

JV.ZL’L;OJ.&J S 5P Ay gwd

Base -table definition::= CREATE TABLE base -table

(base -table -element commalist)

Base -table -element::= column -definition

| Unique constraint -definition

Column -definition::= column data -type [ NOT NULL [ UNIQUE ] ]
Unique Constraint -definition::= UNIQUE (Column -Cammalist)
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CREATE TABLE Continent

(Cntld int,
CntName char(30))
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CREATE TABLE Continent

(Cntld int Unique,
CntName char (30) NOT NULL)
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CREATE TABLE Info
(Infold int unique,
InfoYear int default 1384,
InfoName char (50) NOT NULL)
n S
SQL 0L 4 (b Kl 55 55 S b olKas eal3olKl e
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Stud (S#, Sname, S -add, S -tel)
Prof (P#, Pname, P -add, P -off)

Crs (C#, Cname, unit)
Enroll(S#, C#, Sec#, term, score)
Sec (C#, Sect, term, time, place, P#)
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:w‘ OV\AT J;”J DL ))LAJ w‘ 615
ALTER TABLE tablename
{ ADD [COLUMN] column definition }
| { ALTER [COLUMN] column name
{ SET DEFAULT default option } | { DROP DEFAULT }}
| { DROP [COLUMN] column name }
| { ADD table constraint definition }
| { DROP CONSTRAINT constraint name };
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ALTER TABLE SalesPeople ADD fname char(10);

4l ADD 4odS 5| day COLUMN (5SS 4odS dolel o sdaline a5 shailea
o2l 55 COLUMN sulS aadS 5 eslial onls (slaelOL 51 pan L3 .l sl
G50 Jis w = ol ol s pan 53 ST s il b oll bl i
g g i a5 0313l Ot O (gl Lo e ole O 53 &S led a5
ALTER TABLE Salespeople
ALTER COLUMN city
ADD DEFAULT 'London';
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A dodes 5l O SO esls fr et A oolal YU s a5 shkiles
LKL Lan 5 e ol Sl w5 L cas pd OGT (gleslse KL
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ALTER TABLE tablename
MODIFY (< col -name > < new type >)
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ALTER TABLE crs

MODIFY (Cname char(40));
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DROP TABLE tablename [ RESTRICT | CASCADE [;
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SELECT [DISTINCT]

{ value expression

[ AS columnname ] }, ... }
| { qualifier.*}

| %

FROM { { table name [ AS ] [ correlation name ] } , ...

[ WHERE predicate ]

[ GROUP BY [ table name | correlation name ].column name

[ COLLATE collation name ] ]

[ HAVING predicate ]

[ { UNION | INTERSECT | EXCEPT } [ ALL ]

Select statement | { TABLE table name}

| table value constructor |

[ ORDER BY { { out put column | positive integer } [ ASC | DESC], ... } |;
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1. Data Query Language (DQL)
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SELECT column name,, ...

FROM table name
WHERE criteria

Sy4e b, criteria 5 J gl rLS table name (a0 gt rLS column name o1 3 45
il e Loy S5 oLk s obssl gl B
Jodr S las, 555 walss o &5 55 (2538 Ol oole Sl DI s
SIS BMP s oS (53 alad b3l b (BMP s s SleSibl i Sl
oolie ple ail e ol WIS &S EMPNO anls Cdw 5l oy 5 3L 55 skl

Name IIERCENE
EMPNO b o5l
ENAME S (,u
JOB Jad
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Select *
From EMP;
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Select EMP.*
From EMP ;

rb’ Fcwdle sheslanal 5 kS e pl s 338 o edaliv &S shilea

aalsl 55 Jb= sls V*A‘j} @.@_95 s 3550 ol 53 &S Gl ol atdh 50 SERES

&Aﬂdau LS‘J’ b L}M»ﬂ fbﬁtfk"‘”f" o)wéudwhij\y&msfﬁ
AL e bd 7 s Sde ol enled SLSL

Select empno , ename

From EMP ;

Bl S e UG 8 1 dsder b g s el S S ) e

L e ) S a G Shas V‘f.u’- V‘ﬁ"ﬁ‘j’;d" V.MS oo J .ﬁgjs ol

Sole Lol (,.:,M};- Ky 5SS Gl Bsi Sl 4 (o> e tVAR
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Select empno,ename,sall * 0.1

From emp;

R oSk ole oS 0S8l 53 NEWSALL sile sl b G 0.1

Select empno,ename,sall * 0.1 as newsall
From emp;

L 6,508 Jie (b oS 0l) WHERE &oole 0ls ascin gl Jb-
é}.&} d‘ﬂ‘tsm.SoMuﬁo b JLSQ&%\ ("JA‘)}J“(’?‘SU"J'Q (,755« CJJG.A
Apled a5 5 Sole il g Ol Ve Sl

SELECT *
FROM emp
WHERE sall > 10000 ;
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SELECT 50 * 147
FROM DUAL ;
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1. Data Manipulation Language (DML)
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INSERT  giws V-0

ot SO b, S5 L a,s8, (0358 035 ool Lk a4 st ol
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INSERT INTO table name

[ (column name , ...) ]

{ VALUES (value, ...) }

| sub query ;

sub C))L:.G‘}‘)j:.w.) &L@ﬁ.}‘).} cb.)J?‘;é GMWYL{J‘D:MJ‘)JAS‘)‘#M

s s SO 3l ausS, el Ol ke 4 s cpl &S Conl sl oslinul query

ol L oBusler bl gl lanl s il e 58 dsdr w Ll o)L 05533l

22 Vb s 5o e e S e 25 1y dadr w2585 G 02558 s

3 S s !Bl O a4 ) gslie sl e oS 1) ol ol L

sads ) ambed 3l W1 s 1y g pslie walyt o oS 1 35555 5 ol st ol

i ;slie by S, G il o O gt Sl (luls 45 SalesPeople rl.u. et

INSERT INTO Salespeople

VALUES (1001,'Peel','London', 12);

‘)Jjé":’ wl}- ) LS‘J_V LS.)“"\'ES &T QjJu V.:.LLM J‘)‘) b ))SJ.A 5)_,5) m'h‘?‘j‘

b 23 e oS Sole S

Insert Into salespeople
Values (1001,'Peel', NULL, 12);

LU Lz S0l L5 s ool uS Ol o5 Sl st 5l aza kil gl tam g
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SO s Ll 5,5, 05958l Ol & gl



Losls e\fa_b_ Ve

PP e e o palhe 055 30y o 8 el S e

Sl b pems o b Wsie Gl slie 55 o5 el el ol o
S 1 05 OF o Slol ey s Ky (51,2 NULL Sl 03l 15 (gl bl 55 B o
G 3 0k 3505 Jader pU sl 5o a5 5w g st pU e 05N (o
el ol o5 (2 M b5 Gl Hsd 2l b e pslie (o 5 Oles &
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INSERT INTO Customers (city, cname, cnum)

VALUES ('London','Hoffman’, 2001);
m.h\j% QULP; RGIU0H PSS 15 "J‘) J)J&- a“ J)}SJ “g-i L&pr Ua—;« kﬁ‘ G
Sl amled 3l sSde Jadr 5 Sl (6 K3 ol 511y 5,08, @l
o5 Slepmled ol 1 Select Sole SO B el p3Y Values asdS 51 sl
INSERT INTO LondonStaff
SELECT *

FROM salespeople
Where city = 'London';

$s4> 3l Total 4 FDate L;meb_ Oy 33 by il ot o US55 J-
o Sl p ds =S 5 Jsdr 5leds olssl slis b | DayTotals rl;;_
Insert Into daytotals (fdate,total)
Select odate,income
From orders ;
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UPDATE table name
SET { column name = { value expression
| NULL
| DEFAULT } }, ...
[ { WHERE predicate } ] ;

CJYB— ‘\S C,\.w‘ ol QJJJT &Léjt.o ))54.4 )_}I.wb j:'G-’ 6]«:’5 st_v M‘J‘ DL,
V.:.A\)}daiﬁsupﬁ o= s el o A e OLES 1y gnws 3l eslanal Calise
S Yo L ol .|, Customers Jgd 3l rating anls i ldie

UPDATE customers
SET rating = 200;

)Ja..; )J L&JJ}SJ ul;;:.,\ Ls‘f &k)& Cy @A J.?SJA OJ\AL:HG ‘Yb )J 45)‘)}4.".&.&
$lp rating asls Cdo Glie YU jpes Tl LI Lcl sdis an S
Sl S S 1y ba s Jle s s e Yo b ol Las S eles
UPDATE customers

SET rating =200
WHERE snum = 1001;
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UPDATE Salespeople
SET sname = 'Gibson', city = 'Boston', comm. = 0.1
WHERE snum = 1004;

e (6,505 5L G L asls Slis 51K 8 S e odaline 45 5 5hiles

S lesls i L anlt Cho Sl Ygeme IS Sl G ] Bl e



Losls e\fa_b_ A

e il 8 anls Slio Jold Sl (i jlde oS 5505 5y 50 Ol oyl
'Vgﬁ|ﬂj;\)wu¢w&)‘mmﬁ‘ﬁ@|'§ Jles

Update salespeople
SET comm = comm * 2;
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UPDATE customers
SET rating = NULL
WHERE city = 'London’;
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DELETE FROM table name
{ WHERE predicate } ;
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DELETE FROM customers;
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DELETE FROM salespeople
WHERE snum = 1003;
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S S s il bl S5 KL e ool SO bl dslie
:upx\;d»g),ppgxﬁjﬁu
‘&\:xﬁ,ﬂ& .
A =
j-)b.«bﬁﬂmﬁ L]

K e a aslsl s e AL e i plgl lls S b Ses ol
HGIC g V"’MJ}L

1. Join
2. Inner Join

3. Outer Join



Lesls oL VW

S Ly Khas V-1
O ool oS adl oo Jsdr 53 0 s 8 on 5 Jisline @315 55 Shas o
LS o B Lo 5 el a5 Lo 3 oS Jade s 3l las, S, seles
L 03 o S (adal) Jsdr ST s Slo 40 8 o0 13 s 2050
5330 alas, 585 bl By (oely R2 1y Wigy 53 Sooly Ce Jptr 5 RI
A 23k s 3L Gl Wl 3550 53 Mg L3 edd i as b3 oS i

R1 JOIN R2 ON criteria
OR
R1 INNER JOIN R2 ON criteria

& ol oL 5l plm 3 S ol Cde ol 4 Inner Join & )le 51 eslaxl
5 (EMP) Jw y Sl Jod 53 e S5 sl dwl oo Jts Wigw 1) g
S o 3 S ool 5 534S axsl &0 4 | (DEPT) jlejle ksl

EMP fw p Sledbl Jydr V= A Jgu

EMP
EMPNO ENAME SAL DEPTNO
7369 SMITH 800 20
7499 ALLEN 1600 30
7521 WARD 1250 30
7566 JONES 2975 20
7654 MARTIN 1250 30
7698 BLAKE 2850 30
7782 CLARK 2450 10
7788 SCOTT 3000 20
7839 KING 5000 10
7844 TURNER 1500 30
7876 ADAMS 1100 20

7900 JAMES 950 30
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7902 FORD 3000 20
7934 MILLER 1300 10

DEPT _slojle st Sledbl Jsd Y= A J g

DEPT
DEPTNO DNAME LOC
10 ACCOUNTING NEW YORK
20 RESEARCH DALLAS
30 SALES CHICAGO
40 OPERATIONS BOSTON

Deptno anlt Ciwo wlal 41y 5Sde ol 5o Bl e S 24 J=
S VC O S (R PP r\.)S)s Jwﬁ)‘\&ﬁm)mb Jjﬁjfi.xf\.l‘\{
Sl e b3 b s sS e ole

Select Emp.ename, Emp.deptno, Dept.dname
From Emp Join Dept
On emp.deptno = dept.deptno

Lol Cas wu\ﬁDethEmp J)J&- 92 JJ;JG 4)99-‘)&0 45)})9.1[»}:
o LIS Olga Emp Jsd 53 5 Lol WIS Ol gmy Dept J g )5 45 Deptno
S5 Sols 5l ol s 2 oy ol b bl esls Wpn SOUSS a oil e

el ST

SQL jls 5l ol s 2 Y= A d g

ENAME DEPTNO DNAME
SMITH 20 RESEARCH
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ALLEN 30 SALES

WARD 30 SALES

JONES 20 RESEARCH
MARTIN 30 SALES

BLAKE 30 SALES

CLARK 10 ACCOUNTING
SCOTT 20 RESEARCH
KING 10 ACCOUNTING
TURNER 30 SALES
ADAMS 20 RESEARCH
JAMES 30 SALES

FORD 20 RESEARCH
MILLER 10 ACCOUNTING

5o Lge Sl 5l eslizal O3k 1 Yo Ssle 015 e 4 AL andls 4
b e b3 b g e D5 5 S0 Sole i e g

Select Emp.ename, Emp.deptno, Dept.dname
From Emp , Dept
Where emp.deptno = dept.deptno

wlS (sl o 1 B 5 5e Jsldor slol Ol 5 o A8 0 edaline &S shailen
oopll Wyn Shas Sl eslinul 4 3L 03 Ol o oy nl b5 LG FROM
oslaial JJ)C{: J.<¢L¢.5 J‘ Sl S L;) .J)A.; J}J&- Lo Li 3> O LL})‘ 6‘)‘};,
Sl ij ‘mit.a..v skl Jydr &5l s ("ﬁ'a“}"u“ Sl J 2 55 8
alls Wy 3,50 Jsl s rw aolt Dlis &S U8 o Iy Sl Sy i
il

v.:.iLu oslaul )l:.'.’....m 6[.&64 )\ d)\.l}-&\.w\ 6[};: V.:.A‘?Lia .L:..S u.pjﬂ d\}-
Mbda “:":M) kﬁ‘ LS)L“" oJL”q_. aj?;': J,<.:L:.: j'i) JL’;«

Select E.ename, E.deptno, D.dname
From Emp E Join Dept D
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On E.deptno = D.deptno
Lododr L pesln oS a8 0 My oped Gl 2l Conds
Gl 53 Sl b s sy L KK a0 L Vb bl by il sl

o K ot b sl Sl

(b N Rlas

@ r)'\) - 3= Natural join Sas plal 51 5580 o)le ool e J
ol b esls el L I oax 5> Natural Join X s ¢r S ol S3
st Slatdy Lam g onl 03ls Lol Sl am o3 ol S 5 ol
S SSbgl Oy 1y b WIS &S S o Jes WLl ol s Natural Join
i 5L s Sl s opl 0 R8s Sl Bl e 02020l 6 S0
b e Condy cnl Sk 25 Jle o L b2

Select Emp.ename, Emp.deptno, Dept.dname
From Emp Natural Join Dept

"l K sla Kles ¥

ﬁ&@v@\)}-dcéw@w ol pan Sl S 3lse 3l goles o
Ly Sas Sl ol b o 55 3L NULL Slaie ls (o s
JL?- m.il.‘u Lﬁ"LiJL’ ﬁa‘j}‘du b LAJJ‘)SJ )‘ 6;‘.«\.&? ‘ML“" oslaul LSJLQ O g
e .EJJ)JAS&LAJ)_}S) )‘ A;‘M.L'r‘fjb dj.l}- )"_5.))..1 ol J:“'.’.L‘"' d_j.l}-&.i
oslaial Lﬁ-)b'- L g0 36 el r)y L osls u.“.u”l.a.: .L'JS@ Blo Jad> g3
il oo ol sy LB 5 sl o a4 s Wigs 20 8

ol Ly e

\C,\.wa‘)t}-.bﬁ o

1. Natural Join
2. Outer Join

3. Left Outer Join
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YJA[SLf-)t}-JUﬁ °

‘ﬁgﬁ)u .JJ‘”.; \-yv-1

Sy las S5 eled (gt 53 o LIS Lol 25 & mﬁ‘}ﬁq 5 ,a
W\)WJ]J}- j‘)ebjs ul;ﬁ.r\ b (d)‘ JJJ})% wd}.«\}- )‘J.E
3 sl Sl u)a.ib,& e o3 sl s m.ssdﬁ oslatu! - Lﬁ-)b'- L g0
S Cely o s 51 ek bl slg st 1 aredlsly Olosl ol b

Al a0l 3 NULL Sl ()l (gl dis
L;JMJ:JJJ‘;SAsDEPTJEMP d)J}- 93 Oloa Cj“’}‘j:'@"éjj Ls‘j"
DCptl’lO )‘.L?Loﬁ) Q)L&)‘ ebwm‘b))law ;)'.’.J‘" V':Abkfa-)b:, B 240 b LS
Update emp
set deptno = NULL
where ename = ‘KING’;
Select e.ename , e.deptno , d.dname

LEFT JOIN DEPTd From EMPe
ON e.deptno = d.deptno

Select e.ename , e.deptno , d.dname
EMPe LEFTOUTERIJOIN DEPTd From
ON e.deptno = d.deptno

1. Right Outer Join
2. Full Outer Join



WY SQL (glaasl, 0b3 b kil

S el s bl SOUSG L gl Bl 51 S Dol s
goars LS s odalis o5 jshiles g el E-A Jadr #0084 YL le
bl 5,5, g Mol el& NULL b 1, EMP Jyu- 5l deptno lds e
NULL L ol b gy sl sie slp 0o Sole Jlde 5 4216 5 2 5 DEPT Jsiex L
ALl s

il IS5 g3 4 5 S ole L S 25 5 # ke Jlste pl ol (s
S 3 edd WLISQL 0L 53 a5 S Ll Jlste ol 4 il D3 Sl 0l i 5
el esls el 5l Lam 5 Js .l sl eslizul Left Outer Join 4olS 31 ANSI
shesls eell 5l pan 3 g oSl sl azd g Left Join &y g0 4 Oojle
sl 0 oslizal Sl ol gl '+ Cadle

o B Ly SQL Sole 5l ol s 2§ A Jgder

ENAME DEPTNO DNAME
SMITH 20 RESEARCH
ALLEN 30 SALES
WARD 30 SALES
JONES 20 RESEARCH
MARTIN 30 SALES
BLAKE 30 SALES
CLARK 10 ACCOUNTING
SCOTT 20 RESEARCH
KING
TURNER 30 SALES
ADAMS 20 RESEARCH
JAMES 30 SALES
FORD 20 RESEARCH
MILLER 10 ACCOUNTING

C,.wb ‘;?JB .Uj:i:“—“—-\
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S48 LSLQJ)_}S)&LJ cd}J}; )Jw_y.bu)‘ﬂ J«él}- ST 02 r.:.é‘j}v_' egﬁ
%WJJJ} )‘jojjs g_)L}r.:J‘ b (f].} dj-)\}) CAM‘JCAMJJJD- )‘%
)‘ﬁ&‘f&‘ﬁﬁ))w‘d@i.l)ﬁs@a;wﬂ‘w‘)&)t}&)ﬁ
d‘ﬁw%g}.&uﬂd}b)‘é)\w@ﬁ‘&ﬁ CA..»'\)C,\MJ)JQ-LSLQJ)}S)
%Wd)&)\oMubw‘éL@W)‘ wJ;‘L;\JJ&JLJj| g—i‘l-’“:"'et'i
A dalgs s § ey s NULL lide (L, (g ldis a8 L 5
L;JMJ:JJL?SAsDEPTJEMP d)J}- 93 Oloa Cj“’}‘j:'@"éjj LS‘J_V
JJ}SJ&DEPT JJJ.P.-JJ J.:J‘JdciS)})a.lLM mﬁbd‘i)b} o )98 b Ll
Slddes oS 5l 55> 5 EMP JJJQ-)JLSJJJSJ@Ag}j_j..}‘)b.}j}.-_jdeptnozél-oL.r
s 0f ;3 a8 5 ole w0 db sl 60 L ol of 53 deptno 4wl Coiwo

Select e.ename , e.deptno , d.dname
RIGHT JOIN DEPTd From EMPe
ON e.deptno = d.deptno

Select e.ename , e.deptno , d.dname
EMP e RIGHT OUTER JOIN DEPTd From
ON e.deptno = d.deptno

Coly o g SQL e 5l Jols s 2 0= A i

ENAME DEPTNO DNAME
CLARK 10 ACCOUNTING
MILLER 10 ACCOUNTING
SMITH 20 RESEARCH
SCOTT 20 RESEARCH
ADAMS 20 RESEARCH

FORD 20 RESEARCH
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JONES 20 RESEARCH
ALLEN 30 SALES
JAMES 30 SALES
TURNER 30 SALES
BLAKE 30 SALES
MARTIN 30 SALES
WARD 30 SALES
OPERATIONS

Jg\fEMP J;Jq—j\deptno Sldze &ﬁ‘@d}-‘};b.l?\sdc oMuAASJ}JaJLw
)‘Juz.o_jm‘.b J)})DEPT d)bbékw JJJSJ@A‘JJ cC_',\.w‘ GMNULLL

A3 o NULL bl s ab s o sl s Sl a0

IS sl L Y- V-1
g5 ol &S o5l am s age a8l 4 el oY Wiy Sl ol =8 ) S
3ol 53 5l s b esls el Sl pan 3 ki Ly
S 3 s g e ol esls laall

Slas, S5 peled oot 53 o BLL Sl Jools 25 5 55 sl o8 s
bi s el a5t Way bod s Salel ax ot 53 58 5l s
gt 235 or ealial dign 758 onl Ol el Jools s 2 s i Gl Ly
NULL Sldie b didls 3ol g byd 55 oS olgsmn slie 51 pa &5 o
S DEPT 5 EMP Jsdx 53 Oles god5e g So3 lp Al dal > ol
ke Sheslinad b slate iy eoad a3 ez 3050 ) KD (B ime 5 |3 S
w230 DS NULL L il [ EMP i slas ;585 51 S Deptho 1o .

Update emp
set deptno = NULL
where ename = ‘KING’;
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o
sC

Select e.ename , e.deptno , d.dname
EMP e FULL OUTERJOIN DEPTd From
ON e.deptno = d.deptno

sdalie &5 jshilan 5y dals L3 - 50 4 W oosle 5l ol o &
92 I (ol ol NULL L'J"‘J" EMP d)J}- )\ deptno )‘J\.Z.o ‘D/“'l‘ @ od g L J‘Z"‘ng

Al o NULL pislis glols ool 5 5 53 3,55,

ENAME DEPTNO DNAME
SMITH 20 RESEARCH
ALLEN 30 SALES
WARD 30 SALES
JONES 20 RESEARCH
MARTIN 30 SALES
BLAKE 30 SALES
CLARK 10 ACCOUNTING
SCOTT 20 RESEARCH
TURNER 30 SALES
ADAMS 20 RESEARCH
JAMES 30 SALES
FORD 20 RESEARCH
MILLER 10 ACCOUNTING

OPERATIONS
KING

b ey (b i 53 b Kos plu =V
Ly 0g S Slas V- Y

1. Group By
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LS nle plol o 1 dsdr S (b)) slas 585 el o AiS (55
055 A 02 2y S sS, WSIK mled s 05 S o O Osie iy
ol el gl il g 05 S 5 s ge sl s 51 S rie laie G gl
ol o S 3 Jle gl apd e eslinel GroupBy Slas Il
05,5 deptno (O5iw) aols Cdo pslie wlul o 1) EMP Jods slas, S,

gy el b3 m b4 s, Sole enled g
Select *

From EMP
Group By deptno

Sl o Rhas Y-V

2 oS, sdu azws 4 plusl Group By Shes 335 o odalin a5 ) shiles
e el Ul Sl opl Js il o Ogiw (o L) & pslie ol
el 1 gty 05 S by 5 AS i Jo5 b oo Sopar polie 5l
eV el o il S w el Gl L oY ST e s
Las, 585 olw <50 2Uls Sas ool .35 ,5 osliul ORDERBY Shes 31 ol
A 53 51 (S @il e g Dl gl a0l o s G Do
1,8 oo ol 3 eslixal 3540 3

LS o ol S5 e S Do pa | las S it

LS o Sl SO e Jup Do ) s, S DESC

sename anlt Cdw wlal o 1 EMP Jad glas, S, &S 55 O)le w4

Maled 4 5 LS (o0 5 0§22 D) g
Select *
From EMP
ORDER BY ename ASC
L e s cnl planil o Sils 5 ls aoled (S3le e alt

Select *
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From EMP
ORDER BY deptno DESC , ename ASC

)‘J\.EA wLﬂ‘JJuJJ‘)SJ ‘J.»a‘ LB}B Q)L?.Q DL A‘»{«LNJG oMuLO‘tS)}Jﬂ..JLmﬁ
ename 4ol Cio wlal 5 e 5 0dd LS Jo5 O s deptno anls L

S o e S50 D s

oo @l Y-V
Al e Wi pan Sos p Slebe pbsil 010 Jsene glasls 31 S
Sl IS S 53 Olisal s 50 Sl dalss (o S (55 Il Ol
38 o bl Sy S Jes onl oS ol s sl Sk 1) s S
e S 5 8 il AL e sl e Jlw B a5 st ple by
el Gl s S e el e S ) S e Lt

sl b o

das e Ll O s SO 3 polie sl COUNT

Aas o S Ot S pslie per Josls o SUM
s e 1 Ot K polie Sl AVG

s o £l 1y Oste S pslie o3 lie WL MAX
MIN

')"Q'Jgfa‘G‘)H)d):*”&iﬁjw;f:’)b)|mszwili

Sk G\f* B J,él;- e S ol pl 3 S a5 Ol LL S slass

c\jﬁ 2 e}}k& L;‘ob\JoK.iLé A2 S ol JSJ “ r)y JWJ:L.:L;G J‘J\.Eﬂ “g'i S g
o3l3 L;Lm@.ib1 S eems 53 e gl ol es S f‘)l’}éjiﬁ Gb Saldxs 5 Sde
S Sod gl Lol u.>—b.19 Dl Ol il by byl awlse g dz.gbj
)\J.LaS&X;Mﬁﬂmm,al);;&wf}.,\iéﬁ):bEMP Jodr cp o 50
Cf:::u)js.,\» C)JLP V.”‘JJT g;.wv\.: cb .,\,J:L’\' l;j‘;: t@_ﬂ);deptno wb—w
SELECT Count (*) as Tedad

FROM EMP
WHERE deptno =10 ;
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3y dal L3 Cfig)}S.Lo ook Sl ol s

TEDAD
3

e oS oy G Olin 5 0l 3 oV il o S 55 Ul

Tt St Ssle sl s ) ALV Ll T s deptno asls i
g dal L3

SELECT Max(sal) as maxval , Min(sal) as minval

From EMP
Where deptno =10 ;

g el B3 2t a5 S de Sobe Sl ol s 2
MAXVAL MINVAL
5000 1300

s 5 Jow s gl 1 Bai ke Plis ol e S 55 -

sl p‘\l Lyl 5ol s 'V"UJ Cowds deptno 4ol Che v o EMP i 55

S 55 Cole a4 sl edlixul 55 Group By 1 aess GUJ sheslaad e dle
S w5 AL el sl SOl

Select deptno , Min(sal) as MinVal

From emp
Group by deptno

DEPTNO MINVAL
10 1300
20 800
30 950

HAVING s £V
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oslital Ll i xd gl WHERE Sles 1 Jbwlb ails o oS kailens
ST sl Jos Wosie S35 0 2g 536 Lais Where Slas s S
i Candy opl bl fes bl g5 0 Bl d s Sae ol oY a8
BURSVIPES Sl Lo rzles esliial Group By 1 aoalssey a5 das oo 55 Sles
o 3 el eslil S s e bl ) Lilel S e ol
S, sl S s oslits] Having 4ulS 31 Where aolS 3l oslatul gl ool 2
oled ax g 55 e 4 p b e e
Select deptno
From emp

Group By deptno
Having COUNT (*) >4

DEPTNO
20
30

Slie Lol o3 a8 Slas, S sliws aSlbwl 5l doles o salie 45 ghailas

O g 53 Vo J\,\Lajfjlf_cxshg.u)jf) 10 e B8 31 S (laL Ve ol s deptno

el ol SQL 0L 55 (..@.o;;b/\j 5SS s S el edalie > 5 53 AL deptno

5,5 SQL Ssle Sy oS 5 &y Ll e Where s Having sl s &
.JJ;)\JEML'&A

BETWEEN Sles 0- V

b L’.L\.wﬂ k;.m».:j Jnt.«s (J'pij JL:.A LS‘J" hJ\M:"l-’ 4.:,&‘5 )‘J} e)'la. Lg.i DL Y w‘

s 3l eslinal oy 5 osle 3L 2000 5 Vees w@?é,bsmﬂﬁ
s e 0L |, Between

Select ename ,Sal
From EMP
Where sal Between 1000 and 2000 ;
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ENAME SAL
ALLEN 1600
WARD 1250
MARTIN 1250
TURNER 1500
ADAMS 1100
MILLER 1300

LIKE Klos -V
Ml?— W &-j‘ J.:.JLEA LJ':J B b L}J‘)L& G J\..:)L) )Lﬁ.: Q‘f‘)ls J)‘j.ﬂ d.,au B
.r.:.iLQ.Sdo oslew! Like Jila.‘* Sl sl s il glans, slie
5288 w3 K o313 JWs @ EMP s 3 sl g o S (55 Jle sl
el e Gids e Dole AL CAMY 4elS Ll ename anls Ciw
ey e LS
Select ename ,deptno, sal

From emp
" % AM % Where ename LIKE '

CAM ¢ aalS &S das e 0L " T Cale S e sdalie oS shailes
3l Ol slesl blal s L s p’\f 5 AL s se i oy s LIS e
gl g e d Vb Sole 5l ol s L
ENAME DEPTNO SAL

ADAMS 20 1100
JAMES 30 950
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‘S35 S g wp Sl eslimal - A
03 55 yaFvie D) g 343 Where Soole s i 55se ol 55l 1 6ol
oY il o 53 ) o S K3 s s i 2l S el s
o B s S eslinal 5558 Olle 5l awllas Slle Sl eslinal sl b col
A 5 Sam Sobe o3 eslinal sy pslis Olga Gy Shle 5SS e

.sls v.:.:a\}ﬁ- Ol |y g8 Shle 31 elsl aalsl 55 5 4d a S

(85 St ) i 5 51 03lisl V= A
o8 a b S0 ey 0555 e b OIS 01 sl 5 S

Ay S o S 25 O & el ke K0 ey 0003 ) e et
G Sopar b5 WAL Gasm e Sopa ax e A &S Sl ks
Ol yns Y gome W i 3 33,8 5T Select &ole b oS el S IPTEE
Ly o L Where jle 51 s
iy 5 S d5 e Yyens Bl Gyl g S ke
obe sl cl oY G ole sl Gl il e s s
Sl 5,8 SIE s 30 G Sobe e 5 odd alowe Sg03 (i
Sobe (p S e S5k 9500 3 S35 Shile 3 o e Koo
AL e b Gl 5 ol ST sl e Ol 25 ol s el
Select ename,deptno,sal
From EMP

Where Sal > (Select AVG (sal) as Xval
From EMP)

1. nested Queries
2. Sub query
3. Nested
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ENAME DEPTNO SAL
JONES 20 2975
BLAKE 30 2850
CLARK 10 2450
SCOTT 20 3000
KING 10 5000
FORD 20 3000

IN s Y- A

RS A RTRIREART PSRt aPC S P I MR TSICIRIE ST SV
33,8 o oslinal IN Shee 51 ok onl gl ool s 3lie 4o o S
Loolie &8 ool pl L Al o Between S 0o s Sas o
S Ceslaised 5 e as e L3 e 355 ol asseme SU 0550
U e P e b &S Sbe

Select ename,sal

From emp
Where empno IN
(Select empno
From emp
Where sal >2000)

WL 5 dodr Cose o YL osle ) ol o

ENAME SAL
JONES 2975
BLAKE 2850
CLARK 2450
SCOTT 3000
KING 5000

FORD 3000
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o Ol 1y 558 Oole a5 Ay b a4 dlie Gl cld s

ol 23Y bl 53 S IN Shas Sl eslinad & 3L 0f 3 & g 35 Jesla

Al o IN Slas 3 eslatal o g O3ls OLES g daih [ 5S0e ojle a5 550 anaS

S Al S cl cpl S Sie Rles 5l eslizal 3 glS @S 31 S

Olfsed 5 Al s 3550 Ot b psien Ot G ol L IN Slas (550
28 el (2m g 2 Olgiay (st oo Sl e 25 50

EXISTS Klas ¥- A

wlS Sl eslial 5y Gl s e 3 eslital sy Slle 5l s S
IN S audS 4 ad (o> U 50 Hetws ol Aol o EXISTS (gukS
Sl eslial pln 3 355 g eslinal Sk & EXISTS Shoe 5 Ysane AL s
o oobe polis 51 Jas Sole Where Caand 5o 085 o Sles 4l
on ehle 4 by s 6[.&;1&9ﬂl~vt.363)v\> UEXISTSJ_QA;.:JS osleul
3 o Ehle w by e polis 5l S 5155 b e Doslite S50 85 e s
g s sl 4 die Gl S e S S Slle bod 0 S
)J L;’jf:" ‘dﬂ.") )‘ STID wl;— W )‘J.&J J..:,SJA °MLA:H° 45 )}JG.JLA.A J..:,S

Ca-w‘ w;‘)‘ﬁ W‘LEA J‘)‘}A LﬁJ)-)J CJ‘)L&WHEREW
SELECT STNAME
FROM STT
WHERE EXISTS (SELECT *
FROM STCOT

WHERE STCOT.STID = STT.STID
AND COID ="1234")

(s 3 S d RS Ol s - A
25 S Cose 33 4 els L;uotiig 03 e w3 mme odlS J S Ol stas
:Jf'.:'gfa e &

Laosls a4 o 2ws @

e DLl 4w us @
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Cjbgl.:sjﬂwwlﬁdyﬁmau_(ﬁ\gwjxﬂad,pu.&pjgo_-)jl_,
S ss 38 o DI s 2osn Besls 4 s RS U 1 o
Ml 5 besls 4 g s S 28

Sl sl jgzes e

Shlatl i s e

Sl Gasl ) gws V- 4

T s ol S JSe 558 e eslite] GRANT ) sws 5l 5Ll Uael (gl

b 23
GRANT Privileges | ALL Privileges

ON Object
TO Users [WITH GRANT OPTION];

35 S o eslinal 55 SldS 5l S 5L SO 31 Privileges Caand 53

INSERT
DELETE
UPDATE
SELECT
BLEEE] ol ul;ﬁ.r‘ JJ)lS &i Schema DL JP—_}A ;-L:.n;r‘ )‘ é{' Object w DL
358 oo ol 03036804 01,18 51 S pL Users oo
S 3,8 o 13 eslatul 5548 (3,50 5> WITH GRANT OPTION & )le
L Skl Oles 0313 3l sl 4 8 S 5SSl plal lael 5l e al 5
S 4 3 Ohle 4 g b e S Gln e 5 6 2

Grant delete,update,insert
ON EMP
TO AL

Grant select
On dept
TO PERSON[With Grant Option];

1. Grant
2. Revoke
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Sl g8 Hgws Y- 4
T a5 ol oS IS 355 e e3liel REVOKE ) giws 51 5kzel 53 (6l »
.«\.wbda 'S

REVOKE Privileges | ALL Privileges

ON Object
FROM Users

35 8 e oslanel 5y LS I S 5L S Privileges Caad s

INSERT
DELETE
UPDATE
SELECT

BEEE] ol ul;ﬁ.r‘ JJ)lS &i Schema BEIEE K7 ;-L:.n;r‘ )‘ é{' Object Coomnnd DL
e S gl s S e ol cJ\JcK.ilg: ol ols 5l S VU Users Cand

S e g 5 Ohle 4 g s e

Revoke select
On DEPT
FROM ALI,

SQL3 5 SQL2 sla S5y 5 DUl -Y e
L)'p_}‘b"); M‘J‘ ‘).) ‘SQL QLV) u,.ﬂf,&?- )J 0.4\.\.:: d‘)‘ CJBL:...DJS 4—’ 4?'_35 L'
Ols las jlaz=l 4 SQL3 5 SQL2 s lulend 0Lj 53 sl S5y 5 SUSG

G IrYS v

SQL2 &Ll V= Vo
A5 S B ome skl SQL Olse 4 63 VA4Y Jle 53 SQL 1 asend

osiws oml 55 55 SQLT asenl elS 5 ol T A CEU 03 el oyl
NUV W J.als SQL1 Qb_};‘mb )\L;..aaut.lje.l.& objj'.é\ SQLI a4z ujb&.&\

tCl sde] laanstl ol Jlesl Ol kS aalsl s
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Domain i~ CSL.;\ ol 4 by Ol gias 05558
dodor Gl 5 obml o by o Dl iy oSS

Jsd CSu\ D> 03 358

S e Jadr 20 ) 5 03558
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1. Object Relational Database Management System

2. Trigger
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Student (SID, Name, Major, Gradelevel, Age)

Class (Name, Time, Room)

Enrollment (Student Number, Class Name, Polition Number)
Junior (Snum, Name, Major)

Honor-Student (Number, Name, Interset)

Facuity (FID, Name, Department)

STUDENT
SID Name Major Gradelevel Age
100 J Hestory G 21
150 P Acount S 19
200 B Math G 50
250 G Hestory S 50
300 B Acount S 41
350 RU Math J 20
400 R Acount F 18
450 J Hestory S 24
Enrollment
Student Class Polition
Num Name Num
100 BD445 1
150 BA200 1
200 BD445 2
250 CS250 1
300 CS150 1
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350 BA200 2

400 BF410 1

450 CS250 2

Class

Name Time Room
BA200 F9 110
BD445 F3 213
BF410 F8 213
CS150 F3 314
CS250 F12 210
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SELECT Name,Major,Age
FROM  Student

WHERE Major ="' Acount'
ORDER by Name

SELECT Name,Major,Age
FROM  Student
WHERE Gradelevel IN ['F','S"]

SELECT Count (*)
FROM  Student

SELECT Count (DISTINCT Major)
FROM  Student

SELECT Major, Count(*)
FROM Student
Order By Major

SELECT Major, Count(*)
FROM Student

GROUP By Major
HAVING Count (*) > 2

SELECT Major, AVG(Age)
FROM  Student

WHERE Gradelevel ='S'
GROUP By Major
HAVING COUNT (*) > 1
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SELECT Name

FROM  Student

WHERE SID IN
(SELECT Student Number
FROM Enrollment
WHERE Class Name = '445")

AN
J..v‘(_}..ﬁ eﬁmﬁkﬁﬂj sz«{lmjjﬁ)c;l&lé QKJWSMJ.G L;L&W‘ &.:L'
s b odd = e SVl 4 LT Ll

S { S#, SNAME , STATUS , CITY }
PRIMARY KEY { S#}

P { P#, PNAME , COLOR , WEIGHT , CITY }
PRIMARY KEY {P#}

J {J#,IJNAME, CITY }

PRIMARY KEY {J# !

SPJ { S#,P#,J#,QTY }

PRIMARY KEY { S#,P#,J#}

FOREIGN KEY { S# } REFRENCES S
FOREIGN KEY { P# } REFRENCES P
FOREIGN KEY { J# | REFRENCES J
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1. Dependency



Losls °L<1L1 a1

ba (Kol s 1551 V=Y
ol odal 3 55 a8 el dlzses V- (gl Sl

Ll Saly e

Y =
G Sly o
T olie ke Saly

A O PRERER

Lol Samly IS I s ol ol (Saly (Sals £ op e

S o 5 4650 Ol e
A > B b Saoly KT 2L R gled js Cdw 3B 53 A S|
A Slaie o gl R s badal, wlad gl S bbb 4 ol S5,
A3 anils 349 B ldde S Lads

B o 5 Spe ik Ol e 1 ol (Sals
Slelssds assame 103 95 B 5 A 5 Slakaly it SUR &S (S 0 23
5o b Sl A LB o S e LU H G R Olsie 4 pome
e 3l S slde a5 ST ki 5 SIAS B e o Glaled cpix
S Ol 4 3L blne B lie G b A Sluis a4 o R gl
Oyl 53 AL R G plese U 5012 5t1 S|

Iftl.A=1t2.A then t1.B=1t2.B
oS ol Kol Y- -Y

1. functional Dependency

2. Join Dependency

3. Multi Value Dependency

4. Full Functional Dependency
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SQL 99 BNF
BNF Grammar for ISO/IEC 9075:1999

Database Language SQL (SQL-99)

-p

Note that this version of this file includes the corrections from ISO 9075:1999/Cor.1:2000.
-/Ip

-p

The plain text version of this grammar is

--## <a href="sql-99.bnf"> sql-99.bnf </a>.

-Ip

--hr

--h2 Key SQL Statements and Fragments

--/h2

--bl

--li ALTER DOMAIN <alter domain statement>

--li ALTER TABLE <alter table statement>

--li CLOSE cursor <close statement>

--li Column definition <column definition>

--li COMMIT WORK <commit statement>

--li CONNECT <connect statement>

--li CREATE ASSERTION <assertion definition>

--li CREATE CHARACTER SET <character set definition>

--li CREATE COLLATION <collation definition>

--li CREATE DOMAIN <domain definition>

--li CREATE FUNCTION <schema function>

--1i CREATE PROCEDURE <schema procedure>

--li CREATE SCHEMA <schema definition>

--li CREATE TABLE <table definition>

--li CREATE TRANSLATION <translation definition>

--li CREATE TRIGGER <trigger definition>

--li CREATE VIEW <view definition>

--li Data type <data type>

--li DEALLOCATE PREPARE <deallocate prepared statement>
--1i DECLARE cursor <declare cursor> <dynamic declare cursor>
--1i DECLARE LOCAL TEMPORARY TABLE <temporary table declaration>
--li DELETE <delete statement: positioned> <delete statement: searched> <dynamic delete statement:
positioned>

--li DESCRIBE <describe statement>

--li DESCRIPTOR statements <system descriptor statement>

--li DISCONNECT <disconnect statement>
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--li EXECUTE <execute statement>

--li EXECUTE IMMEDIATE <execute immediate statement>
--1i FETCH cursor <fetch statement>

--li FROM clause <from clause>

--1i GET DIAGNOSTICS <get diagnostics statement>

--li GRANT <grant statement>

--li GROUP BY clause <group by clause>

--1i HAVING clause <having clause>

--1i INSERT <insert statement>

--li Literals <literal>

--1i OPEN cursor <open statement>

--li ORDER BY clause <order by clause>

--li PREPARE <prepare statement>

--li REVOKE <revoke statement>

--li ROLLBACK WORK <rollback statement>

--li SAVEPOINT <savepoint statement>

--1i Search condition <search condition> <regular expression>
--1i SELECT <query specification>

--li SET CATALOG <set catalog statement>

--li SET CONNECTION <set connection statement>

--1i SET CONSTRAINTS <set constraints mode statement>
--li SET NAMES <set names statement>

--li SET SCHEMA <set schema statement>

--1i SET SESSION AUTHORIZATION <set session user identifier statement>
--1i SET TIME ZONE <set local time zone statement>

--li SET TRANSACTION <set transaction statement>

--1i SQL Client MODULE <SQL-client module definition>
--li UPDATE <update statement: positioned> <update statement: searched>
statement: positioned>

--1i Value expression <value expression>

--li WHERE clause <where clause>

--/bl

--hr

--h2 Identifying the version of SQL in use

--/h2

-p

o
aC

¥l

<dynamic update

This material (starting with <SQL object identifier> ) is defined in section 6.3 "Object Identifier for

Database Language SQL" of ISO/IEC 9075-1:1999 (SQL Framework).

It is used to express the capabilities of an implementation. The package names are identifiers such as
'PKGO01', equivalent to 'Enhanced datetime facilities', as defined in the informative Annex B to SQL
Framework. Each such package identifies a number of features that are provided when the SQL object

identifier claims to provide the package.

-/Ip

<SQL object identifier>::= <SQL provenance> <SQL variant>
<SQL provenance>::= <arcl> <arc2> <arc3>

<arcl>:=iso | | | iso <leftparen> 1 <rightparen>
<arc2>::=standard | 0 | standard <leftparen> 0 <rightparen>
<arc3>::=9075

<SQL variant>::= <SQL edition> <SQL conformance>
<SQL edition>::= <1987> | <1989>| <1992> | <1999>
<1987>::=0 | edition1987 <leftparen> 0 <rightparen>
<1989>::= <1989 base> <1989 package>

<1989 base>::=1 | edition1989 <leftparen> 1 <rightparen>
<1989 package>::= <integrity no> | <integrity yes>
<integrity no>::=0 | IntegrityNo <leftparen> 0 <rightparen>
<integrity yes>::=1 | IntegrityYes <leftparen> 1 <rightparen>
<1992>::=2 | edition1992 <leftparen> 2 <rightparen>
<1999>::=3 | edition1999 <leftparen> 3 <rightparen>

<SQL conformance>::= <level> <parts> <packages>
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<level>::= <low> | <intermediate> | <high>

<low>::=0 | Low <leftparen> 0 <rightparen>

<intermediate>::=1 | Intermediate <leftparen> 1 <rightparen>

<high>::=2 | High <leftparen> 2 <rightparen>

<parts>::= <Part 3> <Part 4> <Part 5> <Part 6> <Part 7> <Part 8> <Part 9> <Part 10>
-p

--small

-i

The parenthesized (i) and (n) are italic in the SQL standard. It is not clear exactly what this should look
like, despite all the Information. However, it is also not important; this is not really a part of the SQL
language per se. Note that the package numbers are PKG001 to PKGO009, for example. We still have to
devise a mechanism to persuade bnf2yacc.pl to ignore this information.

-/i

--/small

-/Ip

<packages>::= <Package PKG(i)>...

<Part (n)>::= <Part (n) no> | <Part (n) yes>

<Part (n) no>::=0 | Part-(n)No <leftparen> 0 <rightparen>

<Part (n) yes>::=!! (as specified in ISO/IEC 9075-(n))

<Package PKG(i)>::= <Package PKG(i)Yes> | <Package PKG(i)No>

<Part 3 yes>::= <Part 3 conformance>

<Part 3 conformance>::=3 | sqlcli1999 <leftparen> 3 <rightparen>

<Part 4 yes>::= <Part 4 conformance> <Part 4 module>

<Part 4 conformance>::=4 | sqlpsm1999 <leftparen> 4 <rightparen>

<Part 4 module>::= <Part 4 module yes> | <Part 4 module no>

<Part 4 module yes>::=1 | moduleyes <leftparen> 1 <rightparen>

<Part 4 module no>::=0 | moduleno <leftparen> 0 <rightparen>

<Part 5 yes>::= <Part 5 conformance> <Part 5 direct> <Part 5 embedded>

-p

--small

-1

The original used sqlbindings199x, but the x should clearly be a 9.

-/

--/small

-Ip

<Part 5 conformance>::=5 | sqlbindings1999 <leftparen> 5 <rightparen>

<Part 5 direct>::= <Part 5 direct yes> | <Part 5 direct no>

<Part 5 direct yes>::=1 | directyes <leftparen> 1 <rightparen>

<Part 5 direct no>::=0 | directno <leftparen> 0 <rightparen>

<Part 5 embedded>::= <Part 5 embedded no> | <Part 5 embedded languages>...
<Part 5 embedded no>::=0 | embeddedno <leftparen> 0 <rightparen>
<Part 5 embedded languages>::=
<Part 5 embedded Ada>

| <Part 5 embedded C>

| <Part 5 embedded COBOL>

| <Part 5 embedded Fortran>

| <Part 5 embedded MUMPS>

| <Part 5 embedded Pascal>

| <Part 5 embedded PL/I>
<Part 5 embedded Ada>::=1 | embeddedAda <leftparen> 1 <rightparen>
<Part 5 embedded C>::=2 | embeddedC <leftparen> 2 <rightparen>
<Part 5 embedded COBOL>::=3 | embedded COBOL <leftparen> 3 <rightparen>
<Part 5 embedded Fortran>::=4 | embeddedFortran <leftparen> 4 <rightparen>
<Part 5 embedded MUMPS>::=5 | embeddedMUMPS <leftparen> 5 <rightparen>
<Part 5 embedded Pascal>::=6 | embeddedPascal <leftparen> 6 <rightparen>
<Part 5 embedded PL/I>::=7 | embeddedPLI <leftparen> 7 <rightparen>
--hr
--h2 Basic Definitions of Characters Used, Tokens, Symbols, Etc.
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A
3
>

--/h2
-p
Most of this section would normally be handled within the lexical analyzer rather than in the grammar
proper. Further, the original document does not quote the various single characters, which makes it hard
to process automatically.
-Ip
<SQL terminal character>::= <SQL language character>
<SQL language character>::= <simple Latin letter> | <digit> | <SQL special character>
<simple Latin letter>::=
<simple Latin upper case letter>
| <simple Latin lower case letter>
<simple Latin upper case letter>::=
A[B|C|DIE|F|G[H[I|JIK[LIM|N|O[P|QIR[S|T|U|V|W|X]|Y|Z
<simple Latin lower case letter>::=
alblc|d|e|flglhliljlk[l[m|nlo|plq|r|s|[tlulv|w|[x][y]|z
<digit>==0|1|2|3|4|5|6|7|8]|9
<SQL special character>::=
<space>
| <double quote>
| <percent>
| <ampersand>
| <quote>
| <leftparen>
| <rightparen>
| <asterisk>
| <plus sign>
| <comma>
| <minus sign>
| <period>
| <solidus>
| <colon>
| <semicolon>
| <less than operator>
| <equals operator>
| <greater than operator>
| <question mark>
| <left bracket>
| <right bracket>
| <circumflex>
| <underscore>
| <vertical bar>
| <left brace>
| <right brace>
<space>::=!! (See the Syntax Rules)
<double quote>::="
<percent>::=%
<ampersand>::=&
<quote>::='
<leftparen>::=(
<rightparen>::=)
<asterisk>::=*
<plus sign>::=+

<comma>::=,
<minus sign>::=-
<period>::=.
<solidus>::=/
<colon>::=:
<semicolon>::=;

<less than operator>::= <
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<equals operator>::==
<greater than operator>::=>
<question mark>::=?
<left bracket>::=[
<right bracket>::=]
<circumflex>::="
<underscore>::=_
<vertical bar>::=|
<left brace>::={
<right brace>::=}
--hr
--h2 Literal Numbers, Strings, Dates and Times
--/h2
-p
--small
--1 <SQL-client module definition> modified per ISO 9075:1999/Cor.1:2000(E)
--/i
--/small
-Ip
<SQL-client module definition>::=
<module name clause>
<language clause>
<module authorization clause>
[ <module path specification> ]
[ <module transform group specification> ]
[ <temporary table declaration>... ]
<module contents>...
<module name clause>::=
MODULE [ <SQL-client module name> ]| [ <module character set specification>
]
<SQL-client module name>::= <identifier>
<identifier>::= <actual identifier>
<actual identifier>::= <regular identifier> | <delimited identifier>
<regular identifier>::= <identifier body>
-p
--small
--1 <identifier body> modified per ISO 9075:1999/Cor.1:2000(E).
--/i
-Ip
--1 <identifier body> also rationalized by removing curly brackets around <identifier part> because they
are unnecessary and inconsistent with other places where '...' modifies a single non-terminal.
-/i
--/small
--/small
-Ip
<identifier body>::= <identifier start> [ <identifier part>... ]
<identifier start>::= <initial alphabetic character> | <ideographic character>
<initial alphabetic character>::=!! (See the Syntax Rules)
<ideographic character>::=!! (See the Syntax Rules)
<identifier part>::=
<alphabetic character>
| <ideographic character>
| <decimal digit character>
| <identifier combining character>
| <underscore>
| <alternate underscore>
| <extender character>
| <identifier ignorable character>
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-
<
<

| <connector character>
<alphabetic character>::=!! (See the Syntax Rules)
<decimal digit character>::=!! (See the Syntax Rules)
<identifier combining character>::=!! (See the Syntax Rules)
<alternate underscore>::=!! (See the Syntax Rules)
<extender character>::=!! (See the Syntax Rules)
<identifier ignorable character>::=!! (See the Syntax Rules)
<connector character>::=!! (See the Syntax Rules)
<delimited identifier>::= <double quote> <delimited identifier body> <double quote>
<delimited identifier body>::= <delimited identifier part>...
<delimited identifier part>::= <nondoublequote character> | <doublequote symbol>
<nondoublequote character>::=!! (See the Syntax Rules)
--small
-1
Note that the two successive double quote characters must have no other character (such as a space)
between them. The lexical analyzer would normally deal with this sort of issue.
-/i
--/small
-Ip
<doublequote symbol>::= <double quote> <double quote>
<module character set specification>::=NAMES ARE <character set specification>
<character set specification>::=

<standard character set name>

| <implementation-defined character set name>

| <user-defined character set name>
<standard character set name>::= <character set name>
<character set name>::=[ <schema name> <period> ] <SQL language identifier>
<schema name>::=[ <catalog name> <period> ] <unqualified schema name>
<catalog name>::= <identifier>
<unqualified schema name>::= <identifier>
<SQL language identifier>::=

<SQL language identifier start> [ { <underscore> | <SQL language identifier part> }... ]
<SQL language identifier start>::= <simple Latin letter>
<SQL language identifier part>::= <simple Latin letter> | <digit>
<implementation-defined character set name>::= <character set name>
<user-defined character set name>::= <character set name>
<language clause>::=LANGUAGE <language name>
<language name>::=ADA | C | COBOL | FORTRAN | MUMPS | PASCAL | PLI| SQL
<module authorization clause>::=

SCHEMA <schema name>

| AUTHORIZATION <module authorization identifier>

| SCHEMA <schema name> AUTHORIZATION <module authorization
identifier>
<module authorization identifier>::= <authorization identifier>
<authorization identifier>::= <role name> | <user identifier>
<role name>::= <identifier>
<user identifier>::= <identifier>
<module path specification>::= <path specification>
<path specification>::=PATH <schema name list>
<schema name list>::= <schema name> [ { <comma> <schema name> }... ]
<module transform group specification>::= <transform group specification>
<transform group specification>::=

TRANSFORM GROUP { <single group specification> | <multiple group specification> }
<single group specification>::= <group name>
<group name>::= <identifier>

<multiple group specification>::= <group specification> [ { <comma> <group specification> }... ]

<group specification>::= <group name> FOR TYPE <user-defined type>
<user-defined type>::= <user-defined type name>
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<user-defined type name>::= <schema qualified type name>
<schema qualified type name>::=[ <schema name> <period> ] <qualified identifier>
<qualified identifier>::= <identifier>
<temporary table declaration>::=
DECLARE LOCAL TEMPORARY TABLE <table name>
<table element list>
[ ON COMMIT <table commit action> ROWS ]
<table name>::= <local or schema qualified name>
<local or schema qualified name>::=[ <local or schema qualifier> <period> ] <qualified identifier>
<local or schema qualifier>::= <schema name> | MODULE
<table element list>::=
<leftparen> <table element> [ { <comma> <table element> }... ] <rightparen>
<table element>::=
<column definition>
| <table constraint definition>
| <like clause>
| <self-referencing column specification>
<column options>
<column definition>::=
<column name>
{ <data type> | <domain name> }
[ <reference scope check> ]
[ <default clause> ]
[ <column constraint definition>... ]
[ <collate clause> |
<column name>::= <identifier>

--hr
--h2 Data Types
--/h2
<data type>::=
<predefined type>
| <row type>
| <user-defined type>
| <reference type>
| <collection type>
<predefined type>::=

<character string type> [ CHARACTER SET <character set specification> ]
| <national character string type>
| <binary large object string type>
| <bit string type>
| <numeric type>
| <boolean type>
| <datetime type>
| <interval type>
<character string type>::=
CHARACTER [ <leftparen> <length> <rightparen> ]
| CHAR [ <leftparen> <length> <rightparen> ]
| CHARACTER VARYING <leftparen> <length> <rightparen>
| CHAR VARYING <leftparen> <length> <rightparen>
| VARCHAR <leftparen> <length> <rightparen>
| CHARACTER LARGE OBIJECT [ <leftparen>  <large object length>
<rightparen> ]
| CHAR LARGE OBIJECT [ <leftparen> <large object length> <rightparen> ]
| CLOB [ <leftparen> <large object length> <rightparen> ]
<length>::= <unsigned integer>
<unsigned integer>::= <digit>...
<large object length>::= <unsigned integer> [ <multiplier> ] | <large object length token>
<multiplier>::=K | M | G
<large object length token>::= <digit>... <multiplier>
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<national character string type>::=
NATIONAL CHARACTER [ <leftparen> <length> <rightparen> ]
| NATIONAL CHAR [ <leftparen> <length> <rightparen> ]
| NCHAR [ <leftparen> <length> <rightparen> ]
| NATIONAL CHARACTER VARYING <leftparen> <length> <rightparen>
| NATIONAL CHAR VARYING <leftparen> <length> <rightparen>
| NCHAR VARYING <leftparen> <length> <rightparen>
| NATIONAL CHARACTER LARGE OBIJECT [ <leftparen> <large object
length> <rightparen> ]
| NCHAR LARGE OBIJECT [ <leftparen> <large object length> <rightparen> ]
| NCLOB [ <leftparen> <large object length> <rightparen> ]
<binary large object string type>::=
BINARY LARGE OBIJECT [ <leftparen> <large object length> <rightparen> ]
| BLOB [ <leftparen> <large object length> <rightparen> ]
<bit string type>::=
BIT [ <leftparen> <length> <rightparen> ]
| BIT VARYING <leftparen> <length> <rightparen>
<numeric type>::= <exact numeric type> | <approximate numeric type>
<exact numeric type>::=
NUMERIC [ <leftparen> <precision> [ <comma> <scale> ] <rightparen> ]
| DECIMAL [ <leftparen> <precision> [ <comma> <scale> ] <rightparen> |
| DEC [ <leftparen> <precision> [ <comma> <scale> ] <rightparen> ]
| INTEGER
| INT
| SMALLINT
<precision>::= <unsigned integer>
<scale>::= <unsigned integer>
<approximate numeric type>::=
FLOAT [ <leftparen> <precision> <rightparen> ]
| REAL
| DOUBLE PRECISION
<boolean type>::=BOOLEAN
<datetime type>::=
DATE
| TIME [<leftparen><time precision> <rightparen>] [<with or without time zone>]
| TIMESTAMP [ <leftparen> <timestamp precision> <rightparen> ] [ <with or
without time zone> |
<time precision>::= <time fractional seconds precision>
<time fractional seconds precision>::= <unsigned integer>
<with or without time zone>::=WITH TIME ZONE | WITHOUT TIME ZONE
<timestamp precision>::= <time fractional seconds precision>
<interval type>::=INTERVAL <interval qualifier>
<interval qualifier>::= <start field> TO <end field> | <single datetime field>
<start field>::=
<non-second primary datetime field> [ <leftparen> <interval leading field
precision> <rightparen> |
<non-second primary datetime field>::=YEAR | MONTH | DAY | HOUR | MINUTE
<interval leading field precision>::= <unsigned integer>
<end field>:=
<non-second primary datetime field>
| SECOND [ <leftparen> <interval fractional seconds precision> <rightparen> ]
<interval fractional seconds precision>::= <unsigned integer>
<single datetime field>::=
<non-second primary datetime field> [ <leftparen> <interval leading field
precision> <rightparen> |
| SECOND [ <leftparen> <interval leading field precision> [ <comma> <interval
fractional seconds precision> ] <rightparen> ]
<row type>::=ROW <row type body>
<row type body>::= <leftparen> <field definition> [ { <comma> <field definition> }... ] <rightparen>
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<field definition>::= <field name> <data type> [ <reference scope check> ] [ <collate clause> ]
<field name>::= <identifier>
<reference scope check>::=
REFERENCES ARE [ NOT ] CHECKED [ ON DELETE <reference scope check
action> |
<reference scope check action>::= <referential action>
<referential action>::=
CASCADE
| SET NULL
| SET DEFAULT
| RESTRICT
| NO ACTION
<collate clause>::=COLLATE <collation name>
<collation name>::= <schema qualified name>
<schema qualified name>::=[ <schema name> <period> ] <qualified identifier>
<reference type>::=REF <leftparen> <referenced type> <rightparen> [ <scope clause> ]
<referenced type>::= <user-defined type>
<scope clause>::=SCOPE <table name>
<collection type>::= <data type> <array specification>
<array specification>::=
<collection type constructor> <left bracket or trigraph> <unsigned integer>
<right bracket or trigraph>
<collection type constructor>::=ARRAY
<left bracket or trigraph>::= <left bracket> | <left bracket trigraph>
-p
--small
-i
The trigraphs are strictly sequences of characters, not sequences of tokens. There may not be any spaces
between the characters. Normally, the lexical analyzer would return the trigraphs as a simple symbol.
-/
--/small
-Ip
<left bracket trigraph>::= <question mark> <question mark> <leftparen>
<right bracket or trigraph>::= <right bracket> | <right bracket trigraph>
<right bracket trigraph>::= <question mark> <question mark> <rightparen>
<domain name>::= <schema qualified name>
<default clause>::=DEFAULT <default option>
<default option>::=
<literal>
| <datetime value function>
| USER
| CURRENT _USER
| CURRENT_ROLE
| SESSION_USER
| SYSTEM_USER
| CURRENT_PATH
| <implicitly typed value specification>
--hr
--h2 Literals
--/h2
<literal>::= <signed numeric literal> | <general literal>
<signed numeric literal>::=[ <sign> ] <unsigned numeric literal>
<sign>::= <plus sign> | <minus sign>
<unsigned numeric literal>::= <exact numeric literal> | <approximate numeric literal>
<exact numeric literal>::=
<unsigned integer> [ <period> [ <unsigned integer> ] ]
| <period> <unsigned integer>
<approximate numeric literal>::= <mantissa> E <exponent>
<mantissa>::= <exact numeric literal>
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<exponent>::= <signed integer>
<signed integer>::=[ <sign> | <unsigned integer>
<general literal>::=
<character string literal>
| <national character string literal>
| <bit string literal>
| <hex string literal>
| <binary string literal>
| <datetime literal>
| <interval literal>
| <boolean literal>
<character string literal>::=
[ <introducer> <character set specification> ]
<quote> [ <character representation>... ] <quote>
[ { <separator> <quote> [ <character representation>... ] <quote> }... ]
<introducer>::= <underscore>
<character representation>::= <nonquote character> | <quote symbol>
<nonquote character>::=!! (See the Syntax Rules.)
-p
--small
-1
The <quote symbol> rule consists of two immediately adjacent <quote> marks with no spaces. As usual,
this would be best handled in the lexical analyzer, not in the grammar.
-/

-Ip
<quote symbol>::= <quote> <quote>
<separator>::={ <comment> | <white space> }...
<comment>::= <simple comment> | <bracketed comment>
<simple comment>::= <simple comment introducer> [ <comment character>... ] <newline>
<simple comment introducer>::= <minus sign> <minus sign> [ <minus sign>... ]
<comment character>::= <nonquote character> | <quote>
<newline>::=!! (See the Syntax Rules)
-p
--small
-i
The <bracketed comment> rule included '!! (See the Syntax Rules)'. This probably says something about
the <slash> <asterisk> and <asterisk> <slash> needing to be adjacent characters rather than adjacent
tokens.
-/i
--/small
-Ip
<bracketed comment>::=
<bracketed comment introducer> <bracketed comment contents> <bracketed
comment terminator>
<bracketed comment introducer>::= <slash> <asterisk>
<bracketed comment contents>::=[ { <comment character> | <separator> }... ]
<bracketed comment terminator>::= <asterisk> <slash>
<white space>::=!! (See the Syntax Rules)
<national character string literal>::=
N <quote> [ <character representation>... ] <quote>
[ { <separator> <quote> [ <character representation>... ] <quote> }... ]
<bit string literal>::=
B <quote> [ <bit>... ] <quote>
[ { <separator> <quote> [ <bit>... ] <quote> }... ]
<bit>::=0 | 1
<hex string literal>::=
X <quote> [ <hexit>... ] <quote>
[ { <separator> <quote> [ <hexit>... ] <quote> }...]
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<hexit>::= <digit>|A|B|C|D|E|F|a|b|c|d]|e|f
<binary string literal>::=
X <quote> [ { <hexit> <hexit> }... ] <quote>
[ { <separator> <quote> [ { <hexit> <hexit> }... ] <quote> }... ]
<datetime literal>::= <date literal> | <time literal> | <timestamp literal>
<date literal>::=DATE <date string>
<date string>::= <quote> <unquoted date string> <quote>
<unquoted date string>::= <date value>
<date value>::= <years value> <minus sign> <months value> <minus sign> <days value>
<years value>::= <datetime value>
<datetime value>::= <unsigned integer>
<months value>::= <datetime value>
<days value>::= <datetime value>
<time literal>::=TIME <time string>
<time string>::= <quote> <unquoted time string> <quote>
<unquoted time string>::= <time value> [ <time zone interval> ]
<time value>::= <hours value> <colon> <minutes value> <colon> <seconds value>
<hours value>::= <datetime value>
<minutes value>::= <datetime value>
<seconds value>::= <seconds integer value> [ <period> [ <seconds fraction> ] ]
<seconds integer value>::= <unsigned integer>
<seconds fraction>::= <unsigned integer>
<time zone interval>::= <sign> <hours value> <colon> <minutes value>
<timestamp literal>::=TIMESTAMP <timestamp string>
<timestamp string>::= <quote> <unquoted timestamp string> <quote>
<unquoted timestamp string>::= <unquoted date string> <space> <unquoted time string>
<interval literal>::=INTERVAL [ <sign> ] <interval string> <interval qualifier>
<interval string>::= <quote> <unquoted interval string> <quote>
<unquoted interval string>::=[ <sign> ] { <year-month literal> | <day-time literal> }
<year-month literal>::= <years value> | [ <years value> <minus sign> ] <months value>
<day-time literal>::= <day-time interval> | <time interval>
<day-time interval>::=
<days value> [ <space> <hours value> [ <colon> <minutes value> [ <colon>
<seconds value>1]1]]
<time interval>::=
<hours value> [ <colon> <minutes value> [ <colon> <seconds value> ] ]
| <minutes value> [ <colon> <seconds value> |
| <seconds value>
<boolean literal>::=TRUE | FALSE | UNKNOWN
<datetime value function>::=
<current date value function>
| <current time value function>
| <current timestamp value function>
| <current local time value function>
| <current local timestamp value function>
<current date value function>::=CURRENT_DATE
<current time value function>::=
CURRENT _TIME [ <leftparen> <time precision> <rightparen>]
<current timestamp value function>::=
CURRENT TIMESTAMP [ <leftparen> <timestamp precision> <rightparen> ]
<current local time value function>::=
LOCALTIME [ <leftparen> <time precision> <rightparen> ]
<current local timestamp value function>::=
LOCALTIMESTAMP [ <leftparen> <timestamp precision> <rightparen> ]
<implicitly typed value specification>::= <null specification> | <empty specification>
<null specification>::=NULL
<empty specification>::=ARRAY <left bracket or trigraph> <right bracket or trigraph>
--hr
--h2 Constraints
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<column constraint definition>::=
[ <constraint name definition> ] <column constraint> [ <constraint characteristics> ]
<constraint name definition>::=CONSTRAINT <constraint name>
<constraint name>::= <schema qualified name>
<column constraint>::=
NOT NULL
| <unique specification>
| <references specification>
| <check constraint definition>
<unique specification>::=UNIQUE | PRIMARY KEY
<references specification>::=
REFERENCES <referenced table and columns>
[ MATCH <match type> ] [ <referential triggered action> ]
<referenced table and columns>::=
<table name> [ <leftparen> <reference column list> <rightparen> ]
<reference column list>::= <column name list>
<column name list>::= <column name> [ { <comma> <column name> }... |
<match type>::=FULL | PARTIAL | SIMPLE
<referential triggered action>::=
<update rule> [ <delete rule> ]
<delete rule> [ <update rule> ]
<update rule>::=ON UPDATE <referential action>
<delete rule>::=ON DELETE <referential action>
<check constraint definition>::=CHECK <leftparen> <search condition> <rightparen>
--hr
--h2 Search Condition
--/h2
<search condition>::= <boolean value expression>
<boolean value expression>::=
<boolean term>
| <boolean value expression> OR <boolean term>
<boolean term>::=
<boolean factor>
<boolean term> AND <boolean factor>
<boolean factor>::=[ NOT ] <boolean test>
<boolean test>::= <boolean primary> [ IS [ NOT ] <truth value> ]
<boolean primary>::=
<predicate>
| <parenthesized boolean value expression>
| <nonparenthesized value expression primary>
<predicate>::=
<comparison predicate>
<between predicate>
<in predicate>
<like predicate>
<null predicate>
<quantified comparison predicate>
<exists predicate>
<unique predicate>
<match predicate>
<overlaps predicate>
<similar predicate>
<distinct predicate>
<type predicate>
<comparison predicate>::= <row value expression> <comp op> <row value expression>
<row value expression>::= <row value special case> | <row value constructor>
<row value special case>::= <value specification> | <value expression>
<value specification>::= <literal> | <general value specification>

A
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<general value specification>::=
<host parameter specification>
<SQL parameter reference>
<SQL variable reference>
<dynamic parameter specification>
<embedded variable specification>
CURRENT_DEFAULT TRANSFORM_GROUP
CURRENT PATH

CURRENT TRANSFORM_GROUP_FOR_TYPE <user-defined type>

CURRENT USER
SESSION_USER
SYSTEM_USER
USER

|

|

|

|

|

|

| CURRENT_ROLE
|

|

|

|

|

| VALUE

<host parameter specification>::= <host parameter name> [ <indicator parameter> |

<host parameter name>::= <colon> <identifier>
<indicator parameter>::=[ INDICATOR ] <host parameter name>
<SQL parameter reference>::= <basic identifier chain>
<basic identifier chain>::= <identifier chain>
<identifier chain>::= <identifier> [ { <period> <identifier> }... ]
<value expression>::=
<numeric value expression>
| <string value expression>
| <datetime value expression>
| <interval value expression>
| <boolean value expression>
| <user-defined type value expression>
| <row value expression>
| <reference value expression>
| <collection value expression>
<numeric value expression>::=
<term>
| <numeric value expression> <plus sign> <term>
| <numeric value expression> <minus sign> <term>

<factor>
| <term> <asterisk> <factor>
| <term> <solidus> <factor>
<factor>::=[ <sign> ] <numeric primary>
<numeric primary>::=
<value expression primary>
| <numeric value function>
<value expression primary>::=
<parenthesized value expression>
| <nonparenthesized value expression primary>

<parenthesized value expression>::= <leftparen> <value expression> <rightparen>

<nonparenthesized value expression primary>::=

<unsigned value specification>

| <column reference>

| <set function specification>

| <scalar subquery>

| <case expression>

| <cast specification>

| <subtype treatment>

| <attribute or method reference>

| <reference resolution>

| <collection value constructor>

| <routine invocation>
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| <field reference>
| <element reference>
| <method invocation>
| <static method invocation>
| <new specification>
<unsigned value specification>::= <unsigned literal> | <general value specification>
<unsigned literal>::= <unsigned numeric literal> | <general literal>
<column reference>::=
<basic identifier chain>
| MODULE <period> <qualified identifier> <period> <column name>
<set function specification>::=
COUNT <leftparen> <asterisk> <rightparen>
| <general set function>
| <grouping operation>
<general set function>::=
<set function type> <leftparen> [ <set quantifier> ] <value expression>
<rightparen>
<set function type>::= <computational operation>
<computational operation>:=AVG | MAX | MIN | SUM | EVERY | ANY | SOME | COUNT
<set quantifier>::=DISTINCT | ALL
<grouping operation>::=GROUPING <leftparen> <column reference> <rightparen>
--hr
--h2 Queries
--/h2
<scalar subquery>::= <subquery>
<subquery>::= <leftparen> <query expression> <rightparen>
<query expression>::=[ <with clause> ] <query expression body>
<with clause>::=WITH [ RECURSIVE ] <with list>
<with list>::= <with list element> [ { <comma> <with list element> }... ]
<with list element>::=
<query name>
[ <leftparen> <with column list> <rightparen> ]
AS <leftparen> <query expression> <rightparen>
[ <search or cycle clause> ]
<query name>::= <identifier>
<with column list>::= <column name list>
<search or cycle clause>::=
<search clause>
| <cycle clause>
| <search clause> <cycle clause>
<search clause>::=
SEARCH <recursive search order> SET <sequence column>
<recursive search order>::=
DEPTH FIRST BY <sort specification list>
| BREADTH FIRST BY <sort specification list>
<sort specification list>::= <sort specification> [ { <comma> <sort specification> }... ]
-p
--small
--1 <sort specification> modified per ISO 9075:1999/Cor.1:2000(E)
--/i
--/small
-Ip
<sort specification>::= <sort key> [ <ordering specification> ]
<sort key>::= <value expression>
<ordering specification>::=ASC | DESC
<sequence column>::= <column name>
<cycle clause>::=
CYCLE <cycle column list>
SET <cycle mark column> TO <cycle mark value>
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DEFAULT <non-cycle mark value>
USING <path column>
<cycle column list>::= <cycle column> [ { <comma> <cycle column> }... ]
<cycle column>::= <column name>
<cycle mark column>::= <column name>
<cycle mark value>::= <value expression>
<non-cycle mark value>::= <value expression>
<path column>::= <column name>
<query expression body>::= <non-join query expression> | <joined table>
<non-join query expression>::=
<non-join query term>
| <query expression body> UNION [ ALL | DISTINCT ] [ <corresponding spec> ]
<query term>
| <query expression body> EXCEPT [ ALL | DISTINCT ] [ <corresponding spec>
] <query term>
<non-join query term>::=
<non-join query primary>
| <query term> INTERSECT [ ALL | DISTINCT ] [ <corresponding spec> ]
<query primary>
<non-join query primary>::=
<simple table>
| <leftparen> <non-join query expression> <rightparen>
<simple table>::= <query specification> | <table value constructor> | <explicit table>
<query specification>::=SELECT [ <set quantifier> ] <select list> <table expression>
<select list>::= <asterisk> | <select sublist> [ { <comma> <select sublist> }... ]
<select sublist>::= <derived column> | <qualified asterisk>
<derived column>::= <value expression> [ <as clause> ]
<as clause>::=[ AS ] <column name>
<qualified asterisk>::=
<asterisked identifier chain> <period> <asterisk>
<all fields reference>
<asterisked identifier chain>::= <asterisked identifier> [ { <period> <asterisked identifier> }... ]
<asterisked identifier>::= <identifier>
<all fields reference>::= <value expression primary> <period> <asterisk>
<table expression>::= <from clause> [ <where clause> ] [ <group by clause> ] [ <having clause> ]
<from clause>::=FROM <table reference list>
<table reference list>::= <table reference> [ { <comma> <table reference> }... ]
<table reference>::= <table primary> | <joined table>
<table primary>::=
<table or query name> [ [ AS ] <correlation name> [ <leftparen> <derived
column list> <rightparen> ] ]
<derived table> [ AS ] <correlation name> [ <leftparen> <derived column list>
<rightparen> ]
| <lateral derived table> [ AS ] <correlation name> [ <leftparen> <derived column
list> <rightparen> |
| <collection derived table> [ AS ] <correlation name> [ <leftparen> <derived
column list> <rightparen> ]
| <only spec> [ [ AS ] <correlation name> [ <leftparen> <derived column list>
<rightparen>] ]
<leftparen> <joined table> <rightparen>
<table or query name>::= <table name> | <query name>
<correlation name>::= <identifier>
<derived column list>::= <column name list>
<derived table>::= <table subquery>
<table subquery>::= <subquery>
<lateral derived table>::=LATERAL <leftparen> <query expression> <rightparen>
<collection derived table>::=
UNNEST <leftparen> <collection value expression> <rightparen> [ WITH
ORDINALITY ]
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<collection value expression>::= <value expression primary>
<only spec>::=ONLY <leftparen> <table or query name> <rightparen>
<joined table>::= <cross join> | <qualified join> | <natural join> | <union join>
<cross join>::= <table reference> CROSS JOIN <table primary>
<qualified join>::= <table reference> [ <join type> ] JOIN <table reference> <join specification>
<join type>::=INNER | <outer join type> [ OUTER ]
<outer join type>::=LEFT | RIGHT | FULL
<join specification>::= <join condition> | <named columns join>
<join condition>::=ON <search condition>
<named columns join>::=USING <leftparen> <join column list> <rightparen>
<join column list>::= <column name list>
<natural join>::= <table reference> NATURAL [ <join type> ] JOIN <table primary>
<union join>::= <table reference> UNION JOIN <table primary>
<where clause>::=WHERE <search condition>
-p
--small
--1 Rules from <group by clause> to <grouping set> modified per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<group by clause>::=GROUP BY <grouping element list>
<grouping element list>::= <grouping element> [ { <comma> <grouping element> }...]
<grouping element>::=
<ordinary grouping set>
| <rollup list>
| <cube list>
| <grouping sets specification>
| <grand total>
<grouping column reference>::= <column reference> [ <collate clause> ]
<rollup list>::=ROLLUP <leftparen> <grouping column reference list> <rightparen>
<grouping column reference list>::=
<grouping column reference> [ { <comma> <grouping column reference> }... ]
<cube list>::=CUBE <leftparen> <grouping column reference list> <rightparen>
<grouping sets specification>::=GROUPING SETS <leftparen> <grouping set list> <rightparen>
<grouping set list>::= <grouping set> [ { <comma> <grouping set> }... ]
<grouping set>::=
<ordinary grouping set>
| <rollup list>
| <cube list>
| <grouping sets specification>
| <grand total>
<ordinary grouping set>::=
<grouping column reference>
<leftparen> <grouping column reference list> <rightparen>
<grand total>::= <leftparen> <rightparen>
<concatenated grouping>::= <grouping set> <comma> <grouping set list>
<having clause>::=HAVING <search condition>
<table value constructor>::=VALUES <row value expression list>
<row value expression list>::= <row value expression> [ { <comma> <row value expression> }... ]
<explicit table>::=TABLE <table name>
--hr
--h2 Query expression components
--/h2
<query term>::= <non-join query term> | <joined table>
<corresponding spec>::=
CORRESPONDING [ BY <leftparen> <corresponding column list>
<rightparen> |
<corresponding column list>::= <column name list>
<query primary>::= <non-join query primary> | <joined table>
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<case expression>::= <case abbreviation> | <case specification>
<case abbreviation>::=
NULLIF <leftparen> <value expression> <comma> <value expression>
<rightparen>
| COALESCE <leftparen> <value expression> { <comma> <value expression>
}... <rightparen>
<case specification>::= <simple case> | <searched case>
<simple case>::=CASE <case operand> <simple when clause>... [ <else clause> ] END
<case operand>::= <value expression>
<simple when clause>::=WHEN <when operand> THEN <result>
<when operand>::= <value expression>
<result>::= <result expression> | NULL
<result expression>::= <value expression>
<else clause>::=ELSE <result>
<searched case>::=CASE <searched when clause>... [ <else clause> ] END
<searched when clause>::=WHEN <search condition> THEN <result>
<cast specification>::=CAST <leftparen> <cast operand> AS <cast target> <rightparen>
<cast operand>::= <value expression> | <implicitly typed value specification>
<cast target>::= <domain name> | <data type>
-p
--small
--1 <subtype treatment> to <target subtype> modified per ISO 9075:1999/Cor.1:2000(E)
-/
--/small
-Ip
<subtype treatment>::=
TREAT <leftparen> <subtype operand> AS <target subtype> <rightparen>
<subtype operand>::= <value expression>
<target subtype>::= <user-defined type>
<attribute or method reference>::=
<value expression primary> <dereference operator> <qualified identifier>
[ <SQL argument list> ]
<dereference operator>::= <right arrow>
<right arrow>::=->
<SQL argument list>::=
<leftparen>[<SQL argument>[ { <comma> <SQL argument> }... ] ] <rightparen>
<SQL argument>::= <value expression> | <generalized expression> | <target specification>
<generalized expression>::= <value expression> AS <user-defined type>
<target specification>::=
<host parameter specification>
| <SQL parameter reference>
| <column reference>
| <SQL variable reference>
| <dynamic parameter specification>
| <embedded variable specification>
<reference resolution>::=DEREF <leftparen> <reference value expression> <rightparen>
<reference value expression>::= <value expression primary>
<collection value constructor>::= <array value expression>
<array value expression>::= <array value constructor> | <array concatenation> | <value expression
primary>
<array value constructor>::= <array value list constructor>
<array value list constructor>::=
ARRAY <left bracket or trigraph> <array element list> <right bracket or trigraph>
<array element list>::= <array element> [ { <comma> <array element> }... ]
<array element>::= <value expression>
<array concatenation>::=
<array value expression 1> <concatenation operator> <array value expression 2>
<array value expression 1>::= <array value expression>
<concatenation operator>::=||
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<array value expression 2>::= <array value expression>
<routine invocation>::= <routine name> <SQL argument list>
<routine name>::=[ <schema name> <period> ] <qualified identifier>
<field reference>::= <value expression primary> <period> <field name>
<element reference>::=

<array value expression> <left bracket or trigraph> <numeric value expression>
<right bracket or trigraph>
<method invocation>::= <direct invocation> | <generalized invocation>
<direct invocation>::=

<value expression primary> <period> <method name> [ <SQL argument list> ]
<method name>::= <identifier>
<generalized invocation>::=

<leftparen> <value expression primary>

AS <data type> <rightparen> <period> <method name>

[ <SQL argument list> ]
-p
--small
--1 It is not remotely clear why this was needed in this grammar.
-/i
--1 <constructor method selection> added per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<constructor method selection>::= <routine invocation>
<static method invocation>::=

<user-defined type> <double colon> <method name> [ <SQL argument list> ]
-p
--small
-i
Note that <double colon> must be a pair of characters with no intervening space, not a pair of colon
symbols separated by arbitrary white space. Normally, the lexical analyzer would return <double colon>
as a symbol.
-/
--/small
-Ip
<double colon>::= <colon> <colon>
<new specification>::=NEW <routine invocation>
<numeric value function>::=
<position expression>
<extract expression>
<length expression>
<cardinality expression>
<absolute value expression>

| <modulus expression>
<position expression>::= <string position expression> | <blob position expression>
<string position expression>::=
POSITION <leftparen> <string value expression> IN <string value expression>

<rightparen>
<string value expression>::= <character value expression> | <bit value expression> | <blob value
expression>
<character value expression>::= <concatenation> | <character factor>
<concatenation>::= <character value expression> <concatenation operator> <character factor>
<character factor>::= <character primary> [ <collate clause> ]
<character primary>::= <value expression primary> | <string value function>
<string value function>::= <character value function> | <blob value function> | <bit value function>
<character value function>::=
<character substring function>
| <regular expression substring function>
| <fold>
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| <form-of-use conversion>
| <character translation>
| <trim function>
| <character overlay function>
| <specific type method>
<character substring function>::=
SUBSTRING <leftparen> <character value expression> FROM <start position>
[ FOR <string length> ] <rightparen>
<start position>::= <numeric value expression>
<string length>::= <numeric value expression>
-p
--small
--1 <regular expression substring function> modified per ISO 9075:1999/Cor.1:2000(E)
--/i
--/small
-/Ip
<regular expression substring function>::=
SUBSTRING <leftparen> <character value expression> SIMILAR
<character value expression> ESCAPE <escape character> <rightparen>
<escape character>::= <character value expression>
<fold>::={ UPPER | LOWER } <leftparen> <character value expression> <rightparen>
<form-of-use conversion>::=
CONVERT <leftparen> <character value expression>
USING <form-of-use conversion name> <rightparen>
<form-of-use conversion name>::= <schema qualified name>
<character translation>::=
TRANSLATE <leftparen> <character value expression>
USING <translation name> <rightparen>
<translation name>::= <schema qualified name>
<trim function>::=TRIM <leftparen> <trim operands> <rightparen>
<trim operands>::=[ [ <trim specification> ] [ <trim character> ] FROM ] <trim source>
<trim specification>:=LEADING | TRAILING | BOTH
<trim character>::= <character value expression>
<trim source>::= <character value expression>
<character overlay function>::=
OVERLAY <leftparen> <character value expression> PLACING <character
value expression>
FROM <start position> [ FOR <string length> ] <rightparen>
<specific type method>::= <user-defined type value expression> <period> SPECIFICTYPE
<user-defined type value expression>::= <value expression primary>
<blob value function>::= <blob substring function> | <blob trim function> | <blob overlay function>
<blob substring function>::=
SUBSTRING <leftparen> <blob value expression> FROM <start position>
[ FOR <string length> ] <rightparen>
<blob value expression>::= <blob concatenation> | <blob factor>
<blob concatenation>::= <blob value expression> <concatenation operator> <blob factor>
<blob factor>::= <blob primary>
<blob primary>::= <value expression primary> | <string value function>
<blob trim function>::=TRIM <leftparen> <blob trim operands> <rightparen>
<blob trim operands>::=[ [ <trim specification> ] [ <trim octet> ] FROM ] <blob trim source>
<trim octet>::= <blob value expression>
<blob trim source>::= <blob value expression>
<blob overlay function>::=
OVERLAY <leftparen> <blob value expression> PLACING <blob value
expression>
FROM <start position> [ FOR <string length> ] <rightparen>
<bit value function>::= <bit substring function>
<bit substring function>::=
SUBSTRING <leftparen> <bit value expression> FROM <start position>
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[ FOR <string length> ] <rightparen>
<bit value expression>::= <bit concatenation> | <bit factor>
<bit concatenation>::= <bit value expression> <concatenation operator> <bit factor>
<bit factor>::= <bit primary>
<bit primary>::= <value expression primary> | <string value function>
<blob position expression>::=
POSITION <leftparen> <blob value expression> IN <blob value expression>
<rightparen>
<extract expression>::=
EXTRACT <leftparen> <extract field> FROM <extract source> <rightparen>
<extract field>::= <primary datetime field> | <time zone field>
<primary datetime field>::= <non-second primary datetime field> | SECOND
<time zone field>::=TIMEZONE_HOUR | TIMEZONE_MINUTE
<extract source>::= <datetime value expression> | <interval value expression>
<datetime value expression>::=
<datetime term>
| <interval value expression> <plus sign> <datetime term>
| <datetime value expression> <plus sign> <interval term>
| <datetime value expression> <minus sign> <interval term>
<interval term>::=
<interval factor>
| <interval term 2> <asterisk> <factor>
| <interval term 2> <solidus> <factor>
| <term> <asterisk> <interval factor>
<interval factor>::=[ <sign> ] <interval primary>
<interval primary>::= <value expression primary> | <interval value function>
<interval value function>::= <interval absolute value function>
<interval absolute value function>::=ABS <leftparen> <interval value expression> <rightparen>
<interval value expression>::=
<interval term>
| <interval value expression 1> <plus sign> <interval term 1>
| <interval value expression 1> <minus sign> <interval term 1>
| <leftparen> <datetime value expression> <minus sign>
<datetime term> <rightparen> <interval qualifier>
<interval value expression 1>::= <interval value expression>
<interval term 1>::= <interval term>
<datetime term>::= <datetime factor>
<datetime factor>::= <datetime primary> [ <time zone> ]
<datetime primary>::= <value expression primary> | <datetime value function>
<time zone>::=AT <time zone specifier>
<time zone specifier>::=LOCAL | TIME ZONE <interval primary>
<interval term 2>::= <interval term>
<length expression>::= <char length expression> | <octet length expression> | <bit length expression>
<char length expression>::=
{ CHAR LENGTH | CHARACTER LENGTH } <leftparen> <string value
expression> <rightparen>
<octet length expression>::=
OCTET_LENGTH <leftparen> <string value expression> <rightparen>
<bit length expression>::=
BIT _LENGTH <leftparen> <string value expression> <rightparen>
<cardinality expression>::=
CARDINALITY <leftparen> <collection value expression> <rightparen>
<absolute value expression>::=
ABS <leftparen> <numeric value expression> <rightparen>
<modulus expression>::=
MOD <leftparen> <numeric value expression dividend> <comma> <numeric
value expression divisor> <rightparen>
<numeric value expression dividend>::= <numeric value expression>
<numeric value expression divisor>::= <numeric value expression>
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<row value constructor>::=
<row value constructor element>
| [ ROW ] <leftparen> <row value constructor element list> <rightparen>
| <row subquery>
<row value constructor element>::= <value expression>
<row value constructor element list>::=
<row value constructor element>[ {<comma><row value constructor
element>}...]
<row subquery>::= <subquery>
<comp op>:=
<equals operator>
| <not equals operator>
| <less than operator>
| <greater than operator>
| <less than or equals operator>
| <greater than or equals operator>
--small
-1
The <not equals> , <less than or equals operator> and <greater than or equals operator> should be
handled by the lexical analyzer as token symbols, not by the grammar. As usual, spaces are not allowed
between the two characters.
--/i
--/small
-Ip
<not equals operator>::= <less than operator> <greater than operator>
<less than or equals operator>::= <less than operator> <equals operator>
<greater than or equals operator>::= <greater than operator> <equals operator>
<between predicate>::=
<row value expression> [ NOT ] BETWEEN [ ASYMMETRIC | SYMMETRIC
1
<row value expression> AND <row value expression>
<in predicate>::= <row value expression> [ NOT ] IN <in predicate value>
<in predicate value>::= <table subquery> | <leftparen> <in value list> <rightparen>
--small
--1 Previously, the expression in curly braces was not in square brackets.
--/i
--1 Consequently, every <in value list> had to have at least two items in it.
-/i
--/small
-Ip
<in value list>::= <row value expression> [ { <comma> <row value expression> }... ]
<like predicate>::= <character like predicate> | <octet like predicate>
<character like predicate>::=
<character match value> [ NOT ] LIKE <character pattern> [ ESCAPE <escape
character> |
<character match value>::= <character value expression>
<character pattern>::= <character value expression>
<octet like predicate>::=
<octet match value> [ NOT ] LIKE <octet pattern> [ ESCAPE <escape octet> ]
<octet match value>::= <blob value expression>
<octet pattern>::= <blob value expression>
<escape octet>::= <blob value expression>
<null predicate>::= <row value expression> IS [ NOT ] NULL
<quantified comparison predicate>::= <row value expression> <comp op> <quantifier> <table
subquery>
<quantifier>::= <all> | <some>
<all>::=ALL
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<some>::=SOME | ANY
<exists predicate>::=EXISTS <table subquery>
<unique predicate>::=UNIQUE <table subquery>
<match predicate>::=
<row value expression> MATCH [ UNIQUE ] [ SIMPLE | PARTIAL | FULL ]
<table subquery>
<overlaps predicate>::= <row value expression 1> OVERLAPS <row value expression 2>
<row value expression 1>::= <row value expression>
<row value expression 2>::= <row value expression>
<similar predicate>::=
<character match value> [ NOT ] SIMILAR TO <similar pattern> [ ESCAPE
<escape character> ]
<similar pattern>::= <character value expression>
--hr
--h2 Regular Expressions for SIMILAR TO
--/h2
-p
These regular expressions are not referenced anywhere else in the document, but define the structure that
the <character value expression> used in <similar pattern> must have. Structurally, these regular
expressions are similar to 'egrep' expressions, except they use underscore in place of dot, and percent is
equivalent to dot star in 'egrep'. The other omission is the use of caret (aka circumflex) to mark the start
of the matched text and dollar to mark the end of the matched text.
-Ip
<regular expression>::=
<regular term>
| <regular expression> <vertical bar> <regular term>
<regular term>::=
<regular factor>
| <regular term> <regular factor>
<regular factor>::=
<regular primary>
| <regular primary> <asterisk>
| <regular primary> <plus sign>
<regular primary>::=
<character specifier>
| <percent>
| <regular character set>
| <leftparen> <regular expression> <rightparen>
<character specifier>::= <non-escaped character> | <escaped character>
<non-escaped character>::=!! (See the Syntax Rules)
<escaped character>::=!! (See the Syntax Rules)
<regular character set>::=
<underscore>
| <left bracket> <character enumeration>... <right bracket>
| <left bracket> <circumflex> <character enumeration>... <right bracket>
| <left bracket> <colon> <regular character set identifier> <colon> <right
bracket>
<character enumeration>::=
<character specifier>
| <character specifier> <minus sign> <character specifier>
<regular character set identifier>::= <identifier>
--hr
<distinct predicate>::=
<row value expression 3> IS DISTINCT FROM <row value expression 4>
<row value expression 3>::= <row value expression>
<row value expression 4>::= <row value expression>
<type predicate>::=
<user-defined type value expression> IS [ NOT ] OF <leftparen> <type list>
<rightparen>
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<type list>::=
<user-defined type specification> [ { <comma> <user-defined type specification> } ...
1
<user-defined type specification>::=
<inclusive user-defined type specification>
| <exclusive user-defined type specification>
<inclusive user-defined type specification>::= <user-defined type>
<exclusive user-defined type specification>::=ONLY <user-defined type>
<parenthesized boolean value expression>::= <leftparen> <boolean value expression> <rightparen>
<truth value>::=TRUE | FALSE | UNKNOWN
--hr
--h2 More about constraints
--/h2
<constraint characteristics>::=
<constraint check time> [ [ NOT | DEFERRABLE ]
| [ NOT ] DEFERRABLE [ <constraint check time> ]
<constraint check time>::=INITIALLY DEFERRED | INITIALLY IMMEDIATE
<table constraint definition>::=
[ <constraint name definition> ] <table constraint> [ <constraint characteristics> ]
<table constraint>::= <unique constraint definition> | <referential constraint definition> | <check
constraint definition>
--small
-1
The standard documents UNIQUE ( VALUE ) but there is no explanation of why that is different from
the UNIQUE <leftparen> VALUE <rightparen> used here.
-/
--/small
-Ip
<unique constraint definition>::=
<unique specification> <leftparen> <unique column list> <rightparen>
| UNIQUE <leftparen> VALUE <rightparen>
<unique column list>::= <column name list>
<referential constraint definition>::=
FOREIGN KEY <leftparen> <referencing columns> <rightparen> <references
specification>
<referencing columns>::= <reference column list>
<like clause>::=LIKE <table name>
<self-referencing column specification>::=
REF IS <self-referencing column name> <reference generation>
<self-referencing column name>::= <column name>
<reference generation>::=SYSTEM GENERATED | USER GENERATED | DERIVED
<column options>::= <column name> WITH OPTIONS <column option list>
<column option list>::=
[ <scope clause> ] [ <default clause> ] [ <column constraint definition>... ] [
<collate clause> ]
<table commit action>::=PRESERVE | DELETE
--hr
--h2 Module contents
--/h2
<module contents>::=
<declare cursor>
| <externally-invoked procedure>
| <dynamic declare cursor>
<declare cursor>::=
DECLARE <cursor name> [ <cursor sensitivity> ] [ <cursor scrollability> ]
CURSOR
[ <cursor holdability> ] [ <cursor returnability> ] FOR <cursor specification>
<cursor name>::= <local qualified name>
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<local qualified name>::=[ <local qualifier> <period> ] <qualified identifier>
<local qualifier>::=MODULE
<cursor sensitivity>::=SENSITIVE | INSENSITIVE | ASENSITIVE
<cursor scrollability>::=SCROLL | NO SCROLL
<cursor holdability>::=WITH HOLD | WITHOUT HOLD
<cursor returnability>::=WITH RETURN | WITHOUT RETURN
<cursor specification>::= <query expression> [ <order by clause> ] [ <updatability clause> ]
<order by clause>::=ORDER BY <sort specification list>
<updatability clause>::=FOR { READ ONLY | UPDATE [ OF <column name list>] }
--hr
--h2 SQL Procedures
--/h2
<externally-invoked procedure>::=
PROCEDURE <procedure name>
<host parameter declaration setup> <semicolon>
<SQL procedure statement> <semicolon>
<procedure name>::= <identifier>
--small
--1 <host parameter declaration setup> modified per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<host parameter declaration setup>::= <host parameter declaration list>
<host parameter declaration list>::=
<leftparen> <host parameter declaration>
[ { <comma> <host parameter declaration> }... ] <rightparen>
<host parameter declaration>::=
<host parameter name> <host parameter data type>
| <status parameter>
<host parameter data type>::= <data type> [ <locator indication> ]
<locator indication>::=AS LOCATOR
<status parameter>::=SQLSTATE
<SQL procedure statement>::= <SQL executable statement>
<SQL executable statement>::=
<SQL schema statement>
| <SQL data statement>
| <SQL control statement>
| <SQL transaction statement>
| <SQL connection statement>
| <SQL session statement>
| <SQL diagnostics statement>
| <SQL dynamic statement>
--hr
--h2 SQL Schema Definition Statements
--/h2
<SQL schema statement>::=
<SQL schema definition statement>
| <SQL schema manipulation statement>
-p
--small
--1 <SQL schema definition statement> modified per ISO 9075:1999/Cor.1:2000(E)
-/
--/small
-Ip
<SQL schema definition statement>::=
<schema definition>
| <table definition>
| <view definition>
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| <SQL-invoked routine>

| <grant statement>

| <role definition>

| <domain definition>

| <character set definition>

| <collation definition>

| <translation definition>

| <assertion definition>

| <trigger definition>

| <user-defined type definition>

| <user-defined cast definition>

| <user-defined ordering definition>

| <transform definition>

| <SQL-server module definition>

<schema definition>::=
CREATE SCHEMA <schema name clause> [ <schema character set or path> ]
[ <schema element>... ]

<schema name clause>::=
<schema name>

| AUTHORIZATION <schema authorization identifier>
| <schema name> AUTHORIZATION <schema authorization identifier>
<schema authorization identifier>::= <authorization identifier>
<schema character set or path>::=

<schema character set specification>
| <schema path specification>
<schema character set specification> <schema path specification>
<schema path specification> <schema character set specification>

<schema character set specification>::=
DEFAULT CHARACTER SET <character set specification™>
<schema path specification>::= <path specification>
--small
--1 <schema element> modified per ISO 9075:1999/Cor.1:2000(E)

-Ip
<schema element>::=
<table definition>
| <view definition>
| <domain definition>
| <character set definition>
| <collation definition>
| <translation definition>
| <assertion definition>
| <trigger definition>
| <user-defined type definition>
| <schema routine>
| <grant statement>
| <role definition>
| <user-defined cast definition>
| <user-defined ordering definition>
| <transform definition>
<table definition>::=
CREATE [ <table scope> ] TABLE <table name> <table contents source>
[ ON COMMIT <table commit action> ROWS ]
<table scope>::= <global or local> TEMPORARY
<global or local>::=GLOBAL | LOCAL
<table contents source>::=
<table element list>
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| OF <user-defined type> [ <subtable clause> ] [ <table element list> ]
<subtable clause>::=UNDER <supertable clause>
<supertable clause>::= <supertable name>
<supertable name>::= <table name>
<view definition>::=
CREATE [ RECURSIVE ] VIEW <table name> <view specification>
AS <query expression> [ WITH [ <levels clause> ] CHECK OPTION ]
<view specification>::= <regular view specification> | <referenceable view specification>
<regular view specification>::=[ <leftparen> <view column list> <rightparen> ]
<view column list>::= <column name list>
<referenceable view specification>::=OF <user-defined type>[<subview clause>][<view element list>]
<subview clause>::=UNDER <table name>
<view element list>::=
<leftparen> [ <self-referencing column specification> <comma> ]
<view element> [ { <comma> <view element> }... ] <rightparen>
<view element>::= <view column option>
<view column option>::= <column name> WITH OPTIONS <scope clause>
<levels clause>::=CASCADED | LOCAL
<domain definition>::=
CREATE DOMAIN <domain name> [ AS ] <data type>
[ <default clause> ] [ <domain constraint>... ] [ <collate clause>]
<domain constraint>::=
[ <constraint name definition> ] <check constraint definition> [ <constraint
characteristics> |
<character set definition>::=
CREATE CHARACTER SET <character set name>
[ AS ] <character set source> [ <collate clause> ]
<character set source>::=GET <character set specification>
<collation definition>::=
CREATE COLLATION <collation name> FOR <character set specification>
FROM <existing collation name> [ <pad characteristic> ]
<existing collation name>::= <collation name>
<pad characteristic>::=NO PAD | PAD SPACE
<translation definition>::=
CREATE TRANSLATION <translation name> FOR <source character set
specification>
TO <target character set specification> FROM <translation source>
<source character set specification>::= <character set specification>
<target character set specification™>::= <character set specification>
<translation source>::= <existing translation name> | <translation routine>
<existing translation name>::= <translation name>
<translation routine>::= <specific routine designator>
-p
--small
--1 <specific routine designator> modified per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<specific routine designator>::=
SPECIFIC <routine type> <specific name>
| <routine type> <member name> [ FOR <user-defined type name> ]
-p
--small
--1 <specific routine designator> modified per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<routine type>::=
ROUTINE | FUNCTION | PROCEDURE
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| [ INSTANCE | STATIC | CONSTRUCTOR ] METHOD
<specific name>::= <schema qualified name>
<member name>::= <schema qualified routine name> [ <data type list> ]
<schema qualified routine name>::= <schema qualified name>
<data type list>::=
<leftparen> [ <data type> [ { <comma> <data type> }... ] ] <rightparen>
<assertion definition>::=
CREATE ASSERTION <constraint name>
CHECK <leftparen> <search condition> <rightparen> [ <constraint
characteristics> |
<trigger definition>::=
CREATE TRIGGER <trigger name> <trigger action time> <trigger event>
ON <table name> [ REFERENCING <old or new values alias list> ] <triggered
action>
<trigger name>::= <schema qualified name>
<trigger action time>::=BEFORE | AFTER
<trigger event>::=INSERT | DELETE | UPDATE [ OF <trigger column list> ]
<trigger column list>::= <column name list>
<old or new values alias list>::= <old or new values alias>...
<old or new values alias>::=
OLD [ ROW ][ AS ] <old values correlation name>
| NEW [ ROW ][ AS ] <new values correlation name>
| OLD TABLE [ AS ] <old values table alias>
| NEW TABLE [ AS ] <new values table alias>
<old values correlation name>::= <correlation name>
<new values correlation name>::= <correlation name>
<old values table alias>::= <identifier>
<new values table alias>::= <identifier>
<triggered action>::=
[ FOR EACH { ROW | STATEMENT } |
[ WHEN <leftparen> <search condition> <rightparen> ] <triggered SQL
statement>
<triggered SQL statement>::=
<SQL procedure statement>
| BEGIN ATOMIC { <SQL procedure statement> <semicolon> }... END
<user-defined type definition>::=CREATE TYPE <user-defined type body>
-p
--small
--1 <user-defined type body> modified per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<user-defined type body>::=
<user-defined type name> [ <subtype clause> ] [ AS <representation> ]
[ <instantiable clause> ] <finality> [ <reference type specification> ]
[ <ref cast option> ] [ <cast option> ] [ <method specification list> ]
<subtype clause>::=UNDER <supertype name>
<supertype name>::= <user-defined type>
<representation>::= <predefined type> | <member list>
<member list>::= <leftparen> <member> [ { <comma> <member> }... ] <rightparen>
<member>::= <attribute definition>
<attribute definition>::=
<attribute name> <data type> [ <reference scope check> ] [ <attribute default> ]
[ <collate clause> ]
<attribute name>::= <identifier>
<attribute default>::= <default clause>
<instantiable clause>::=INSTANTIABLE | NOT INSTANTIABLE
<finality>::=FINAL | NOT FINAL
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<reference type specification>::= <user-defined representation> | <derived representation> | <system-
generated representation™>
<user-defined representation>::=REF USING <predefined type>
<ref cast option>::=[ <cast to ref> ] [ <cast to type> |
<cast to ref>:=
CAST <leftparen> SOURCE AS REF <rightparen> WITH <cast to ref identifier>
<cast to ref identifier>::= <identifier>
<cast to type>::=
CAST <leftparen> REF AS SOURCE <rightparen> WITH <cast to type
identifier>
<cast to type identifier>::= <identifier>
<derived representation>::=REF FROM <list of attributes>
<list of attributes>::=
<leftparen> <attribute name> [ { <comma> <attribute name> }...] <rightparen>
<system-generated representation™>::=REF IS SYSTEM GENERATED
<cast option>::=[ <cast to distinct> ] [ <cast to source> ]
<cast to distinct>::=
CAST <leftparen> SOURCE AS DISTINCT <rightparen> WITH <cast to distinct
identifier>
<cast to distinct identifier>::= <identifier>
<cast to source>::=
CAST <leftparen> DISTINCT AS SOURCE <rightparen> WITH <cast to source
identifier>
<cast to source identifier>::= <identifier>
<method specification list>::= <method specification> [ { <comma> <method specification> }... ]
<method specification>::= <original method specification> | <overriding method specification>
<original method specification>::=
<partial method specification> [ SELF AS RESULT ] [ SELF AS LOCATOR ]
[ <method characteristics> ]
-p
--small
--1 <partial method specification> modified per ISO 9075:1999/Cor.1:2000(E)
-/
--/small
-Ip
<partial method specification>::=
[ INSTANCE | STATIC | CONSTRUCTOR ] METHOD <method name>
<SQL parameter declaration list> <returns clause> [ SPECIFIC <specific
method name> ]
<SQL parameter declaration list>::=
<leftparen> [ <SQL parameter declaration>
[ { <comma> <SQL parameter declaration> }... ] ] <rightparen>
<SQL parameter declaration>::=
[ <parameter mode> ] [ <SQL parameter name> ] <parameter type> [ RESULT ]
<parameter mode>::=IN | OUT | INOUT
<SQL parameter name>::= <identifier>
<parameter type>::= <data type> [ <locator indication> ]
<returns clause>::=RETURNS <returns data type> [ <result cast> ]
<returns data type>::= <data type> [ <locator indication> ]
<result cast>::=CAST FROM <result cast from type>
<result cast from type>::= <data type> [ <locator indication> ]
-p
--small
--1 <specific method name> added per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<specific method name>::=[ <schema name> <period> ] <qualified identifier>
<method characteristics>::= <method characteristic>...
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-p
--small
--1 <method characteristic> modified per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
s
<method characteristic>::=
<language clause>
| <parameter style clause>
| <deterministic characteristic>
| <SQL-data access indication>
| <null-call clause>
<parameter style clause>:=PARAMETER STYLE <parameter style>
<parameter style>::=SQL | GENERAL
<deterministic characteristic>::=DETERMINISTIC | NOT DETERMINISTIC
<SQL-data access indication>::=
NO SQL
| CONTAINS SQL
| READS SQL DATA
| MODIFIES SQL DATA
<null-call clause>::=
RETURNS NULL ON NULL INPUT
| CALLED ON NULL INPUT
<overriding method specification>::=OVERRIDING <partial method specification>
<schema routine>::= <schema procedure> | <schema function>
<schema procedure>::=CREATE <SQL-invoked procedure>
<SQL-invoked procedure>::=
PROCEDURE <schema qualified routine name>
<SQL parameter declaration list> <routine characteristics> <routine body>
<routine characteristics>::=[ <routine characteristic>... ]
--small
--1 <routine characteristic> modified per ISO 9075:1999/Cor.1:2000(E)

-Ip
<routine characteristic>::=
<language clause>
<parameter style clause>
SPECIFIC <specific name>
<deterministic characteristic>
<SQL-data access indication>
<null-call clause>
<dynamic result sets characteristic>
<dynamic result sets characteristic>::=
DYNAMIC RESULT SETS <maximum dynamic result sets>
<maximum dynamic result sets>::= <unsigned integer>
<routine body>::= <SQL routine body> | <external body reference>
<SQL routine body>::= <SQL procedure statement>
-p
--small
--1 <external body reference> modified per ISO 9075:1999/Cor.1:2000(E)
-/
--/small
s
<external body reference>::=
EXTERNAL [ NAME <external routine name> ] [ <parameter style clause> ]
[ <transform group specification> ] [ <external security clause> ]
<external routine name>::= <identifier> | <character string literal>
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<external security clause>::=
EXTERNAL SECURITY DEFINER
| EXTERNAL SECURITY INVOKER
| EXTERNAL SECURITY IMPLEMENTATION DEFINED
<schema function>::=CREATE <SQL-invoked function>
<SQL-invoked function>::=
{ <function specification> | <method specification designator> } <routine body>
<function specification>::=
FUNCTION <schema qualified routine name> <SQL parameter declaration list>
<returns clause> <routine characteristics> [ <dispatch clause> ]
<dispatch clause>::=STATIC DISPATCH
--small
--1 <method specification designator> modified per ISO 9075:1999/Cor.1:2000(E)
-/i

-Ip
<method specification designator>::=
[ INSTANCE | STATIC | CONSTRUCTOR ] METHOD <method name>
<SQL parameter declaration list> [ <returns clause> ] FOR <user-defined type
name>
<grant statement>::= <grant privilege statement> | <grant role statement>
<grant privilege statement>::=
GRANT <privileges> TO <grantee> [ { <comma> <grantee> }... ]
[ WITH HIERARCHY OPTION ] [ WITH GRANT OPTION ] [ GRANTED BY
<grantor> |
<privileges>::= <object privileges> ON <object name>
<object privileges>::=ALL PRIVILEGES | <action> [ { <comma> <action> }... ]
<action>::=
SELECT
| SELECT <leftparen> <privilege column list> <rightparen>
| SELECT <leftparen> <privilege method list> <rightparen>
| DELETE
| INSERT [ <leftparen> <privilege column list> <rightparen> ]
| UPDATE [ <leftparen> <privilege column list> <rightparen> ]
| REFERENCES [ <leftparen> <privilege column list> <rightparen> ]
| USAGE
| TRIGGER
| UNDER
| EXECUTE
<privilege column list>::= <column name list>
<privilege method list>::=
<specific routine designator> [ { <comma> <specific routine designator> }... ]
<object name>::=
[ TABLE ] <table name>
| DOMAIN <domain name>
| COLLATION <collation name>
| CHARACTER SET <character set name>
| MODULE <module name>
| TRANSLATION <translation name>
| TYPE <user-defined type name>
| <specific routine designator>
<grantee>::=PUBLIC | <authorization identifier>
<grantor>::=CURRENT USER | CURRENT ROLE
<grant role statement>::=
GRANT <role granted> [ { <comma> <role granted> }... ] TO <grantee> [ {
<comma> <grantee> }... ]
[ WITH ADMIN OPTION ] [ GRANTED BY <grantor> ]
<role granted>::= <role name>
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<role definition>::=CREATE ROLE <role name> [ WITH ADMIN <grantor> ]
<SQL-invoked routine>::= <schema routine> | <module routine>
<user-defined cast definition>::=
CREATE CAST <leftparen> <source data type> AS <target data type>
<rightparen>
WITH <cast function> [ AS ASSIGNMENT ]
<source data type>::= <data type>
<cast function>::= <specific routine designator>
--small
--1 <user-defined ordering specification> modified per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<user-defined ordering definition>::=
CREATE ORDERING FOR <user-defined type name> <ordering form>
<ordering form>::= <equals ordering form> | <full ordering form>
<equals ordering form>::=EQUALS ONLY BY <ordering category>
<ordering category>::= <relative category> | <map category> | <state category>
<relative category>::=RELATIVE WITH <relative function specification>
<relative function specification>::= <specific routine designator>
<map category>::=MAP WITH <map function specification>
<map function specification>::= <specific routine designator>
<state category>::=STATE [ <specific name> ]
<full ordering form>::=ORDER FULL BY <ordering category>
-p
--small
--1 <transform definition> modified per ISO 9075:1999/Cor.1:2000(E)
--/i
--/small
-Ip
<transform definition>::=
CREATE { TRANSFORM | TRANSFORMS } FOR <user-defined type name>
<transform group>...
<transform group>::= <group name> <leftparen> <transform element list> <rightparen>
<transform element list>::= <transform element> [ <comma> <transform element> ]
<transform element>::= <to sql> | <from sql>
<to sql>::=TO SQL WITH <to sql function>
<to sql function>::= <specific routine designator>
<from sql>::=FROM SQL WITH <from sql function>
<from sql function>::= <specific routine designator>
--hr
--h2 SQL Schema Manipulation Statements
--/h2
<SQL schema manipulation statement>::=
<drop schema statement>
| <alter table statement>
| <drop table statement>
| <drop view statement>
| <alter routine statement>
| <drop routine statement>
| <drop user-defined cast statement>
| <revoke statement>
| <drop role statement>
| <alter domain statement>
| <drop domain statement>
| <drop character set statement>
| <drop collation statement>
| <drop translation statement>
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| <drop assertion statement>
| <drop trigger statement>
| <alter type statement>
| <drop data type statement>
| <drop user-defined ordering statement>
| <drop transform statement>
| <drop module statement>
<drop schema statement>::=DROP SCHEMA <schema name> <drop behavior>
<drop behavior>::=CASCADE | RESTRICT
<alter table statement>::=ALTER TABLE <table name> <alter table action>
<alter table action>::=
<add column definition>
| <alter column definition>
| <drop column definition>
| <add table constraint definition>
| <drop table constraint definition>
<add column definition>::=ADD [ COLUMN ] <column definition>
<alter column definition>::=ALTER [ COLUMN ] <column name> <alter column action>
<alter column action>::=
<set column default clause>
| <drop column default clause>
| <add column scope clause>
| <drop column scope clause>
<set column default clause>::=SET <default clause>
<drop column default clause>::=DROP DEFAULT
<add column scope clause>::=ADD <scope clause>
<drop column scope clause>::=DROP SCOPE <drop behavior>
<drop column definition>::=DROP [ COLUMN ] <column name> <drop behavior>
<add table constraint definition>::=ADD <table constraint definition>
<drop table constraint definition>::=DROP CONSTRAINT <constraint name> <drop behavior>
<drop table statement>::=DROP TABLE <table name> <drop behavior>
<drop view statement>::=DROP VIEW <table name> <drop behavior>
<alter routine statement>::=
ALTER <specific routine designator> <alter routine characteristics> <alter
routine behaviour>
<alter routine characteristics>::= <alter routine characteristic>...
<alter routine characteristic>::=
<language clause>
| <parameter style clause>
| <SQL-data access indication>
| <null-call clause>
| <dynamic result sets characteristic>
| NAME <external routine name>
<alter routine behaviour>::=RESTRICT
<drop routine statement>::=DROP <specific routine designator> <drop behavior>
<drop user-defined cast statement>::=
DROP CAST <leftparen>  <source data type> AS <target data type>
<rightparen>
<drop behavior>
<revoke statement>::= <revoke privilege statement> | <revoke role statement>
<revoke privilege statement>::=
REVOKE [ <revoke option extension> ] <privileges> FROM <grantee>
[ { <comma> <grantee> }... ] [ GRANTED BY <grantor> ] <drop behavior>
<revoke option extension>::=GRANT OPTION FOR | HIERARCHY OPTION FOR
<revoke role statement>::=
REVOKE [ADMIN OPTION FOR] <role revoked> [{ <comma> <role
revoked>}...]
FROM <grantee> [ { <comma> <grantee> }... ] [ GRANTED BY <grantor> ]
<drop behavior>
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<role revoked>::= <role name>
<drop role statement>::=DROP ROLE <role name>
<alter domain statement>::=ALTER DOMAIN <domain name> <alter domain action>
<alter domain action>::=
<set domain default clause>
| <drop domain default clause>
| <add domain constraint definition>
<drop domain constraint definition>
<set domain default clause>::=SET <default clause>
<drop domain default clause>::=DROP DEFAULT
<add domain constraint definition>::=ADD <domain constraint>
<drop domain constraint definition>::=DROP CONSTRAINT <constraint name>
<drop domain statement>::=DROP DOMAIN <domain name> <drop behavior>
<drop character set statement>::=DROP CHARACTER SET <character set name>
<drop collation statement>::=DROP COLLATION <collation name> <drop behavior>
<drop translation statement>::=DROP TRANSLATION <translation name>
<drop assertion statement>::=DROP ASSERTION <constraint name>
<drop trigger statement>::=DROP TRIGGER <trigger name>
<alter type statement>::=ALTER TYPE <user-defined type name> <alter type action>
<alter type action>::=
<add attribute definition>
| <drop attribute definition>
| <add original method specification>
| <add overriding method specification>
| <drop method specification>
<add attribute definition>::=ADD ATTRIBUTE <attribute definition>
<drop attribute definition>::=DROP ATTRIBUTE <attribute name> RESTRICT
<add original method specification>::=ADD <original method specification>
<add overriding method specification>::=ADD <overriding method specification>
-p
--small
--1 <drop method specification> modified per ISO 9075:1999/Cor.1:2000(E)
-/
--/small
-Ip
<drop method specification>::=DROP <specific method specification designator> RESTRICT
-p
--small
--1 <specific method specification designator> added per ISO 9075:1999/Cor.1:2000(E)
-/
--/small
-Ip
<specific method specification designator>::=
SPECIFIC METHOD <specific method name>
| [ INSTANCE | STATIC | CONSTRUCTOR ] METHOD <method name> [ <data
type list> ]
<drop data type statement>::=DROP TYPE <user-defined type name> <drop behavior>
-p
--small
--i <drop user-defined ordering statement> modified per ISO 9075:1999/Cor.1:2000(E)
--/i
--/small
-Ip
<drop user-defined ordering statement>::=
DROP ORDERING FOR <user-defined type name> <drop behavior>
-p
--small
--1 <drop transform statement> modified per ISO 9075:1999/Cor.1:2000(E)
-/
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--/small
-Ip
<drop transform statement>::=
DROP { TRANSFORM | TRANSFORMS } <transforms to be dropped>
FOR <user-defined type name> <drop behavior>
<transforms to be dropped>::=ALL | <transform group element>
<transform group element>::= <group name>
--hr
--h2 SQL Data Manipulation Statements
--/h2
<SQL data statement>::=
<open statement>
| <fetch statement>
| <close statement>
| <select statement: single row>
| <free locator statement>
| <hold locator statement>
<SQL data change statement>
<open statement>::=OPEN <cursor name>
<fetch statement>::=
FETCH [ [ <fetch orientation> ] FROM ] <cursor name> INTO <fetch target list>
<fetch orientation>::=
NEXT | PRIOR | FIRST | LAST
| { ABSOLUTE | RELATIVE } <simple value specification>
<simple value specification>::=
<literal>
| <host parameter name>
| <SQL parameter reference>
| <SQL variable reference>
| <embedded variable name>
<fetch target list>::= <target specification> [ { <comma> <target specification> }... ]
<close statement>::=CLOSE <cursor name>
<select statement: single row>::=
SELECT [ <set quantifier> ] <select list> INTO <select target list> <table
expression>
<select target list>::= <target specification> [ { <comma> <target specification> }... ]
<free locator statement>::=
FREE LOCATOR <locator reference> [ { <comma> <locator reference> }... |
<locator reference>::= <host parameter name> | <embedded variable name>
<hold locator statement>::=
HOLD LOCATOR <locator reference> [ { <comma> <locator reference> }... ]
<SQL data change statement>::=
<delete statement: positioned>
| <delete statement: searched>
| <insert statement>
| <update statement: positioned>
| <update statement: searched>
<delete statement: positioned>::=
DELETE FROM <target table> WHERE CURRENT OF <cursor name>
-p
--small
--1 <target table> modified per ISO 9075:1999/Cor.1:2000(E)
-/
--/small
s
<target table>::=
<table name>
| [ ONLY ] <leftparen> <table name> <rightparen>
<delete statement: searched>::=
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DELETE FROM <target table> [ WHERE <search condition> ]
<insert statement>::=
INSERT INTO <insertion target> <insert columns and source>
<insertion target>::= <table name>
<insert columns and source>::= <from subquery> | <from constructor> | <from default>
<from subquery>::=
[ <leftparen> <insert column list> <rightparen> ] [ <override clause> ] <query
expression>
<insert column list>::= <column name list>
<from constructor>::=
[ <leftparen> <insert column list> <rightparen> ] [ <override clause> ]
<contextually typed table value constructor>
<override clause>::=OVERRIDING USER VALUE | OVERRIDING SYSTEM VALUE
<contextually typed table value constructor>::=
VALUES <contextually typed row value expression list>
<contextually typed row value expression list>::=
<contextually typed row value expression>
[ { <comma> <contextually typed row value expression> }... ]
<contextually typed row value expression>::=
<row value special case>
<contextually typed row value constructor>
<contextually typed row value constructor>::=
<contextually typed row value constructor element>
| [ ROW ] <leftparen> <contextually typed row value constructor element list>
<rightparen>
<contextually typed row value constructor element>::=
<value expression> | <contextually typed value specification>
<contextually typed value specification>::=
<implicitly typed value specification> | <default specification>
<default specification>::=DEFAULT
<contextually typed row value constructor element list>::=
<contextually typed row value constructor element>
[ { <comma> <contextually typed row value constructor element> }... ]
<from default>::=DEFAULT VALUES
<update statement: positioned>::=
UPDATE <target table> SET <set clause list> WHERE CURRENT OF <cursor name>
<set clause list>::= <set clause> [ { <comma> <set clause> }... ]
<set clause>::=
<update target> <equals operator> <update source>
| <mutated set clause> <equals operator> <update source>
-p
--small
--1 <update target> modified per ISO 9075:1999/Cor.1:2000(E)
--/i
--/small
-Ip
<update target>::=
<object column>
<object column> <left bracket or trigraph> <simple value specification> <right
bracket or trigraph>
<object column>::= <column name>
<update source>::= <value expression> | <contextually typed value specification>
<mutated set clause>::= <mutated target> <period> <method name>
<mutated target>::= <object column> | <mutated set clause>
<update statement: searched>::=
UPDATE <target table> SET <set clause list> [ WHERE <search condition> ]
--hr
--h2 SQL Control Statements
--/h2



<SQL control statement>::=
<call statement>
| <return statement>
| <assignment statement>
| <compound statement>
| <case statement>
| <if statement>
| <iterate statement>
| <leave statement>
| <loop statement>
| <while statement>
| <repeat statement>
| <for statement>
<call statement>::=CALL <routine invocation>
<return statement>::=RETURN <return value>
<return value>::= <value expression> | NULL
--hr
--h2 Transaction Management
--/h2
<SQL transaction statement>::=
<start transaction statement>
| <set transaction statement>
| <set constraints mode statement>
| <savepoint statement>
| <release savepoint statement>
| <commit statement>
| <rollback statement>
<start transaction statement>::=
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START TRANSACTION <transaction mode> [ { <comma> <transaction mode> }...]
<transaction mode>::= <isolation level> | <transaction access mode> | <diagnostics size>

<isolation level>::=ISOLATION LEVEL <level of isolation>
<level of isolation>::=
READ UNCOMMITTED

| READ COMMITTED

| REPEATABLE READ

| SERIALIZABLE
<transaction access mode>::=READ ONLY | READ WRITE
<diagnostics size>::=DIAGNOSTICS SIZE <number of conditions>
<number of conditions>::= <simple value specification™>

<set transaction statement>::=SET [ LOCAL ] <transaction characteristics>

<transaction characteristics>::=

TRANSACTION <transaction mode> [ { <comma> <transaction mode> }... ]

<set constraints mode statement>::=

SET CONSTRAINTS <constraint name list> { DEFERRED | IMMEDIATE }
<constraint name list>::=ALL | <constraint name> [ { <comma> <constraint name> }... ]

<savepoint statement>::=SAVEPOINT <savepoint specifier>
-p
--small
--1 <savepoint specifier> modified per ISO 9075:1999/Cor.1:2000(E)
--/i
--/small
-Ip
<savepoint specifier>::= <savepoint name>
<savepoint name>::= <identifier>
<simple target specification>::=
<host parameter specification>

| <SQL parameter reference>

| <column reference>

| <SQL variable reference>
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| <embedded variable name>
<release savepoint statement>::=RELEASE SAVEPOINT <savepoint specifier>
<commit statement>::=COMMIT [ WORK ][ AND [ NO ] CHAIN ]
<rollback statement>::=ROLLBACK [ WORK ] [ AND [ NO ] CHAIN ] [ <savepoint clause> ]
<savepoint clause>::=TO SAVEPOINT <savepoint specifier>
--hr
--h2 Connection Management
--/h2
<SQL connection statement>::= <connect statement> | <set connection statement> | <disconnect
statement>
<connect statement>::=CONNECT TO <connection target>
<connection target>::=
<SQL-server name> [ AS <connection name> ] [ USER <connection user name>

]
| DEFAULT
<SQL-server name>::= <simple value specification>
<connection name>::= <simple value specification>
<connection user name>::= <simple value specification>
<set connection statement>::=SET CONNECTION <connection object>
<connection object>::=DEFAULT | <connection name>
<disconnect statement>::=DISCONNECT <disconnect object>
<disconnect object>::= <connection object> | ALL | CURRENT
--hr
--h2 Session Attributes
--/h2
<SQL session statement>::=
<set session user identifier statement>
| <set role statement>
| <set local time zone statement>
| <set session characteristics statement>
| <set catalog statement>
| <set schema statement>
| <set names statement>
| <set path statement>
| <set transform group statement>
<set session user identifier statement>::=
SET SESSION AUTHORIZATION <value specification>
<set role statement>::=SET ROLE <role specification>
<role specification>::= <value specification> | NONE
<set local time zone statement>::=SET TIME ZONE <set time zone value>
<set time zone value>::= <interval value expression> | LOCAL
<set session characteristics statement>::=
SET SESSION CHARACTERISTICS AS <session characteristic list>
<session characteristic list>::= <session characteristic> [ { <comma> <session characteristic> }... ]
<session characteristic>::= <transaction characteristics>
<SQL diagnostics statement>::= <get diagnostics statement> | <signal statement> | <resignal statement>
<get diagnostics statement>::=GET DIAGNOSTICS <SQL diagnostics information>
<SQL diagnostics information>::= <statement information> | <condition information>
<statement information>::=
<statement information item> [ { <comma> <statement information item> }... ]
<statement information item>::=
<simple target specification><equals operator><statement information item name>
<statement information item name>::=
NUMBER
| MORE
| COMMAND_FUNCTION
| COMMAND_ FUNCTION_CODE
| DYNAMIC_FUNCTION
| DYNAMIC_FUNCTION_CODE
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| ROW_COUNT
| TRANSACTIONS COMMITTED
| TRANSACTIONS_ROLLED_BACK
| TRANSACTION_ACTIVE
<condition information>::=
EXCEPTION <condition number>
<condition information item> [ { <comma> <condition information item> }... ]
<condition number>::= <simple value specification>
<condition information item>::=
<simple target specification> <equals operator> <condition information item name>
<condition information item name>::=
CATALOG_NAME
| CLASS_ORIGIN
| COLUMN_NAME
| CONDITION_IDENTIFIER
| CONDITION_NUMBER
| CONNECTION_NAME
| CONSTRAINT_CATALOG
| CONSTRAINT_NAME
| CONSTRAINT SCHEMA
| CURSOR_NAME
| MESSAGE_LENGTH
| MESSAGE_OCTET LENGTH
| MESSAGE_TEXT
| PARAMETER_MODE
| PARAMETER_ NAME
| PARAMETER_ORDINAL POSITION
| RETURNED_SQLSTATE
| ROUTINE _CATALOG
| ROUTINE_NAME
| ROUTINE_SCHEMA
| SCHEMA NAME
| SERVER_NAME
| SPECIFIC_NAME
| SUBCLASS_ORIGIN
| TABLE NAME
| TRIGGER_CATALOG
| TRIGGER_NAME
| TRIGGER_SCHEMA
<dereference operation>::=
<reference value expression> <dereference operator> <attribute name>
<method reference>::=
<value expression primary> <dereference operator> <method name> <SQL
argument list>
<method selection>::= <routine invocation>
-p
--small
--1 <new invocation> modified per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<new invocation>::= <method invocation> | <routine invocation>
<static method selection>::= <routine invocation>
<token>::= <nondelimiter token> | <delimiter token>
<nondelimiter token>::=
<regular identifier>
| <key word>
| <unsigned numeric literal>
| <national character string literal>



¥W* SQL 99 BNF

<bit string literal>

<hex string literal>

<large object length token>
<multiplier>

<key word>::= <reserved word> | <non-reserved word>

-p
--small

--1 <reserved word> modified per ISO 9075:1999/Cor.1:2000(E)

--/i
--/small
-/p

<reserved word>::=

ANY | ARE

|
CHARACTER

CUBE

ABSOLUTE | ACTION | ADD | AFTER | ALL | ALLOCATE | ALTER | AND |

ARRAY | AS | ASC | ASSERTION | AT | AUTHORIZATION

BEFORE | BEGIN | BETWEEN | BINARY | BIT | BLOB | BOOLEAN | BOTH
BREADTH | BY

CALL | CASCADE | CASCADED | CASE | CAST | CATALOG | CHAR |

CHECK | CLOB | CLOSE | COLLATE | COLLATION | COLUMN | COMMIT
CONDITION | CONNECT | CONNECTION | CONSTRAINT | CONSTRAINTS
CONSTRUCTOR | CONTINUE | CORRESPONDING | CREATE | CROSS |

CURRENT|CURRENT DATE|

|
CURRENT_DEFAULT_TRANSFORM_GROUP

|
CURRENT_ROLE

CYCLE

DEFAULT

LOOP

NEXT

PUBLIC

CURRENT TRANSFORM_GROUP_FOR TYPE | CURRENT PATH |
CURRENT_TIME | CURRENT TIMESTAMP | CURRENT USER | CURSOR |
DATA | DATE | DAY | DEALLOCATE | DEC | DECIMAL | DECLARE |

DEFERRABLE | DEFERRED | DELETE | DEPTH | DEREF | DESC
DESCRIBE | DESCRIPTOR | DETERMINISTIC

DIAGNOSTICS | DISCONNECT | DISTINCT | DO | DOMAIN | DOUBLE
DROP | DYNAMIC

EACH | ELSE | ELSEIF | END | END-EXEC | EQUALS | ESCAPE | EXCEPT
EXCEPTION | EXEC | EXECUTE | EXISTS | EXIT | EXTERNAL

FALSE | FETCH | FIRST | FLOAT | FOR | FOREIGN | FOUND | FROM | FREE
FULL | FUNCTION

GENERAL | GET | GLOBAL | GO | GOTO | GRANT | GROUP | GROUPING
HANDLE | HAVING | HOLD | HOUR

IDENTITY | IF | IMMEDIATE | IN | INDICATOR

INITIALLY | INNER | INOUT | INPUT | INSERT | INT | INTEGER
INTERSECT | INTERVAL | INTO | IS | ISOLATION

JOIN

KEY

LANGUAGE | LARGE | LAST | LATERAL | LEADING | LEAVE | LEFT
LEVEL | LIKE | LOCAL | LOCALTIME | LOCALTIMESTAMP | LOCATOR |

MAP | MATCH | METHOD | MINUTE | MODIFIES | MODULE | MONTH
NAMES | NATIONAL | NATURAL | NCHAR | NCLOB | NESTING | NEW |

NO | NONE | NOT | NULL | NUMERIC

OBIECT | OF | OLD | ON | ONLY | OPEN | OPTION

OR | ORDER | ORDINALITY | OUT | OUTER | OUTPUT | OVERLAPS

PAD | PARAMETER | PARTIAL | PATH | PRECISION

PREPARE | PRESERVE | PRIMARY | PRIOR | PRIVILEGES | PROCEDURE |
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| READ | READS | REAL | RECURSIVE | REDO | REF | REFERENCES |
REFERENCING

RELATIVE | RELEASE | REPEAT | RESIGNAL | RESTRICT | RESULT |

RETURN

| RETURNS | REVOKE | RIGHT | ROLE | ROLLBACK | ROLLUP | ROUTINE

| ROW | ROWS

| SAVEPOINT | SCHEMA | SCROLL | SEARCH | SECOND | SECTION |
SELECT

| SESSION | SESSION_USER | SET | SETS | SIGNAL | SIMILAR | SIZE

| SMALLINT | SOME | SPACE | SPECIFIC | SPECIFICTYPE | SQL |
SQLEXCEPTION

| SQLSTATE | SQLWARNING | START | STATE | STATIC | SYSTEM_USER
| TABLE | TEMPORARY | THEN | TIME | TIMESTAMP
| TIMEZONE_HOUR | TIMEZONE MINUTE | TO | TRAILING |
TRANSACTION
| TRANSLATION | TREAT | TRIGGER | TRUE
| UNDER | UNDO | UNION | UNIQUE | UNKNOWN | UNNEST | UNTIL |

UPDATE

| USAGE | USER | USING

| VALUE | VALUES | VARCHAR | VARYING | VIEW

| WHEN | WHENEVER | WHERE | WHILE | WITH | WITHOUT | WORK |
WRITE

| YEAR

| ZONE

-p
--small
--1 <non-reserved word> modified per ISO 9075:1999/Cor.1:2000(E)
-/i
--/small
-Ip
<non-reserved word>::=
ABS | ADA | ADMIN | ASENSITIVE | ASSIGNMENT | ASYMMETRIC |
ATOMIC
| ATTRIBUTE | AVG
| BIT_LENGTH
C | CALLED | CARDINALITY | CATALOG NAME | CHAIN |
CHAR_LENGTH
| CHARACTERISTICS | CHARACTER_LENGTH |
CHARACTER_SET _CATALOG
CHARACTER_SET_NAME | CHARACTER_SET SCHEMA | CHECKED |
CLASS_ORIGIN
COALESCE | COBOL | COLLATION_CATALOG | COLLATION_NAME |
COLLATION_SCHEMA

COLUMN_NAME | COMMAND_FUNCTION \
COMMAND _FUNCTION_CODE | COMMITTED
| CONDITION_IDENTIFIER | CONDITION NUMBER \
CONNECTION_NAME
CONSTRAINT CATALOG | CONSTRAINT NAME \

CONSTRAINT SCHEMA | CONTAINS

| CONVERT | COUNT | CURSOR_NAME

| DATETIME_INTERVAL CODE | DATETIME_INTERVAL PRECISION |
DEFINED

| DEFINER | DEGREE | DERIVED | DISPATCH

| EVERY | EXTRACT

| FINAL | FORTRAN

| G | GENERATED | GRANTED

| HIERARCHY

| IMPLEMENTATION | INSENSITIVE | INSTANCE | INSTANTIABLE |
INVOKER
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| K |KEY_MEMBER | KEY TYPE

| LENGTH | LOWER

| M | MAX | MIN | MESSAGE_LENGTH | MESSAGE_OCTET LENGTH |
MESSAGE_TEXT

| MOD | MORE | MUMPS

| NAME | NULLABLE | NUMBER | NULLIF

| OCTET_LENGTH | ORDERING | OPTIONS | OVERLAY | OVERRIDING

| PASCAL | PARAMETER_MODE | PARAMETER_NAME

| PARAMETER_ORDINAL_POSITION | PARAMETER_SPECIFIC_CATALOG

| PARAMETER_SPECIFIC NAME | PARAMETER_SPECIFIC_SCHEMA | PLI
| POSITION

| REPEATABLE | RETURNED CARDINALITY | RETURNED LENGTH

| RETURNED_OCTET LENGTH \ RETURNED_SQLSTATE \
ROUTINE_CATALOG

| ROUTINE_NAME | ROUTINE_SCHEMA | ROW_COUNT

| SCALE | SCHEMA NAME | SCOPE | SECURITY | SELF | SENSITIVE |
SERIALIZABLE

| SERVER_NAME | SIMPLE | SOURCE | SPECIFIC_NAME | STATEMENT |
STRUCTURE
STYLE | SUBCLASS_ORIGIN | SUBSTRING | SUM | SYMMETRIC |
SYSTEM
| TABLE NAME | TOP_LEVEL_COUNT | TRANSACTIONS_COMMITTED
| TRANSACTIONS ROLLED BACK |  TRANSACTION ACTIVE |
TRANSFORM
TRANSFORMS | TRANSLATE | TRIGGER CATALOG |

|
TRIGGER_SCHEMA
| TRIGGER_NAME | TRIM | TYPE
| UNCOMMITTED | UNNAMED | UPPER
<delimiter token>::=
<character string literal>
| <date string>
| <time string>
| <timestamp string>
| <interval string>
| <delimited identifier>
| <SQL special character>
| <not equals operator>
| <greater than or equals operator>
| <less than or equals operator>
| <concatenation operator>
| <right arrow>
| <left bracket trigraph>
| <right bracket trigraph>
| <double colon>
| <double period>
<CLI routine>::= <CLI routine name> <CLI parameter list> [ <CLI returns clause> ]
<CLI routine name>::= <CLI name prefix> <CLI generic name>
<CLI name prefix>::= <CLI by-reference prefix> | <CLI by-value prefix>
<CLI by-reference prefix>::=SQLR
<CLI by-value prefix>::=SQL
<CLI generic name>::=
AllocConnect | AllocEnv | AllocHandle | AllocStmt
| BindCol | BindParameter
| Cancel | CloseCursor | ColAttribute | ColumnPrivileges | Columns | Connect |
CopyDesc
| DataSources | DescribeCol | Disconnect
| EndTran | Error | ExecDirect | Execute
| Fetch | FetchScroll | ForeignKeys | FreeConnect | FreeEnv | FreeHandle | FreeStmt
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| GetConnectAttr | GetCursorName | GetData | GetDescField | GetDescRec |

GetDiagField

| GetDiagRec | GetEnvAttr | GetFeaturelnfo | GetFunctions | GetInfo | GetLength

| GetParamData | GetPosition | GetSessionInfo | GetStmtAttr | GetSubString |
GetTypelnfo

| MoreResults

| NextResult | NumResultCols

| ParamData | Prepare | PrimaryKeys | PutData

| RowCount

| SetConnectAttr | SetCursorName | SetDescField | SetDescRec | SetEnvAttr |
SetStmtAttr

| SpecialColumns | StartTran
| TablePrivileges | Tables
| <implementation-defined CLI generic name>
<implementation-defined CLI generic name>::=!! (See the Syntax Rules)
<CLI parameter list>::=
<leftparen> <CLI parameter declaration> [ { <comma> <CLI parameter
declaration> }... ] <rightparen>
<CLI parameter declaration>::=
<CLI parameter name> <CLI parameter mode> <CLI parameter data type>
<CLI parameter name>::=!! (See the individual CLI routine definitions)
<CLI parameter mode>::=IN | OUT | DEFIN | DEFOUT | DEF
<CLI parameter data type>::=
INTEGER
| SMALLINT
| ANY
| CHARACTER <leftparen> <length> <rightparen>
<CLI returns clause>::=RETURNS SMALLINT
<assignment statement>::=
SET <assignment target> <equals operator> <assignment source>
<assignment target>::= <target specification> | <modified field reference> | <mutator reference>
<SQL variable reference>::= <basic identifier chain>
<modified field reference>::= <modified field target> <period> <field name>
<modified field target>::=
<target specification> | <leftparen> <target specification> <rightparen> | <modified field
reference>
<mutator reference>::= <mutated target specification> <period> <method name>
<mutated target specification>::=
<target specification> | <leftparen> <target specification> <rightparen>
<mutator reference>
<assignment source>::= <value expression> | <contextually typed source>
<contextually typed source>::=
<implicitly typed value specification> | <contextually typed row value
expression>
<compound statement>::=
[ <beginning label> <colon>] BEGIN [ [ NOT ] ATOMIC ]
[ <local declaration list> ] [ <local cursor declaration list> ] [ <local handler
declaration list> ]
[ <SQL statement list> ] END [ <ending label> ]
<beginning label>::= <statement label>
<statement label>::= <identifier>
<local declaration list>::= <terminated local declaration>...
<terminated local declaration>::= <local declaration> <semicolon>
<local declaration>::= <SQL variable declaration> | <condition declaration>
<SQL variable declaration>::=
DECLARE <SQL variable name list> <data type> [ <default clause> ]
<SQL variable name list>::=
<SQL variable name> [ { <comma> <SQL variable name> }... ]
<SQL variable name>::= <identifier>
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<condition declaration>::=

DECLARE <condition name> CONDITION [ FOR <sqlstate value> ]
<condition name>::= <identifier>
<sqlstate value>::=SQLSTATE [ VALUE ] <character string literal>
<local cursor declaration list>::= <terminated local cursor declaration>...
<terminated local cursor declaration>::= <declare cursor> <semicolon>
<local handler declaration list>::= <terminated local handler declaration>...
<terminated local handler declaration>::= <handler declaration> <semicolon>
<handler declaration>::=

DECLARE <handler type> HANDLER FOR <condition value list> <handler action>
<handler type>::=CONTINUE | EXIT | UNDO
<condition value list>::= <condition value> [ { <comma> <condition value> }... ]
<condition value>::=
<sqlstate value> | <condition name> | SQLEXCEPTION | SQLWARNING | NOT FOUND

<handler action>::= <SQL procedure statement>
<SQL statement list>::= <terminated SQL statement>...
<terminated SQL statement>::= <SQL procedure statement> <semicolon>
<ending label>::= <statement label>
<case statement>::= <simple case statement> | <searched case statement>
<simple case statement>::=

CASE <simple case operand 1> <simple case statement when clause>... [ <case
statement else clause> ] END CASE
<simple case operand 1>::= <value expression>
<simple case statement when clause>::=

WHEN <simple case operand 2> THEN <SQL statement list>
<simple case operand 2>::= <value expression>
<case statement else clause>::=ELSE <SQL statement list>
<searched case statement>::=

CASE <searched case statement when clause>... [ <case statement else clause> ]
END CASE
<searched case statement when clause>::=

WHEN <search condition> THEN <SQL statement list>
<if statement>::=

IF <search condition> <if statement then clause>

[ <if statement elseif clause>... ] [ <if statement else clause> ]

END IF
<if statement then clause>::=THEN <SQL statement list>
<if statement elseif clause>::=ELSEIF <search condition> THEN <SQL statement list>
<if statement else clause>::=ELSE <SQL statement list>
<iterate statement>::=ITERATE <statement label>
<leave statement>::=LEAVE <statement label>
<loop statement>::

[ <beginning label> <colon> ] LOOP <SQL statement list> END LOOP [ <ending label> ]

<while statement>::=

[ <beginning label> <colon> ] WHILE <search condition> DO <SQL statement
list> END WHILE [ <ending label> ]
<repeat statement>::=

[ <beginning label> <colon> ] REPEAT <SQL statement list> UNTIL <search
condition> END REPEAT [ <ending label> ]
<for statement>::=

[ <beginning label> <colon> ] FOR <for loop variable name> AS
[ <cursor name> [ <cursor sensitivity> ] CURSOR FOR ] <cursor specification>
DO <SQL statement list> END FOR [ <ending label> ]
<for loop variable name>::= <identifier>
<signal statement>::=SIGNAL <signal value> [ <set signal information> ]
<signal value>::= <condition name> | <sqlstate value>
<set signal information>::=SET <signal information item list>
<signal information item list>::=
<signal information item> [ { <comma> <signal information item> }... ]
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<signal information item>::=
<condition information item name> <equals operator> <simple value
specification>
<resignal statement>::=RESIGNAL [ <signal value> ] [ <set signal information> ]
<SQL-server module definition>::=
CREATE MODULE <SQL-server module name> [ <SQL-server module
character set specification> ]
[<SQL-server module schema clause>][<SQL-server module path specification>]
[ <temporary table declaration> ]
<SQL-server module contents>...
END MODULE
<SQL-server module name>::= <schema qualified name>
<SQL-server module character set specification>::=NAMES ARE <character set specification>
<SQL-server module schema clause>::=SCHEMA <default schema name>
<default schema name>::= <schema name>
<SQL-server module path specification>::= <path specification>
<SQL-server module contents>::= <SQL-invoked routine> <semicolon>
<module routine>::= <module procedure> | <module function>
<module procedure>::=[ DECLARE ] <SQL-invoked procedure>
<module function>::=[ DECLARE ] <SQL-invoked function>
<drop module statement>::=DROP MODULE <SQL-server module name> <drop behavior>
<triggered SQL statement>::= <SQL procedure statement>
--hr
--h2 Dynamic SQL
--/h2
Much, if not all, of the following material comes from ISO/IEC 9075-5:1999, SQL/Bindings.
-Ip
<SQL dynamic statement>::=
<system descriptor statement>
| <prepare statement>
| <deallocate prepared statement>
| <describe statement>
| <execute statement>
| <execute immediate statement>
| <SQL dynamic data statement>
<system descriptor statement>::=
<allocate descriptor statement>
| <deallocate descriptor statement>
| <set descriptor statement>
| <get descriptor statement>
<allocate descriptor statement>::=
ALLOCATE [ SQL ] DESCRIPTOR <descriptor name> [ WITH MAX <occurrences> ]
<descriptor name>::=[ <scope option> ] <simple value specification>
<scope option>:=GLOBAL | LOCAL
<embedded variable name>::= <colon> <host identifier>
<host identifier>::=
<Ada host identifier>
| <C host identifier>
| <COBOL host identifier>
| <Fortran host identifier>
| <MUMPS host identifier>
| <Pascal host identifier>
| <PL/I host identifier>
<Ada host identifier>::=!! (See the Syntax Rules.)
<C host identifier>::=!! (See the Syntax Rules.)
<COBOL host identifier>::=!! (See the Syntax Rules.)
<Fortran host identifier>::=!! (See the Syntax Rules.)
<MUMPS host identifier>::=!! (See the Syntax Rules.)
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<Pascal host identifier>::=!! (See the Syntax Rules.)
<PL/I host identifier>::=!! (See the Syntax Rules.)
<occurrences>::= <simple value specification>
<deallocate descriptor statement>::=DEALLOCATE [ SQL ] DESCRIPTOR <descriptor name>
<set descriptor statement>:=SET [ SQL ] DESCRIPTOR <descriptor name> <set descriptor
information>
<set descriptor information>::=
<set header information> [ { <comma> <set header information> }... ]
| VALUE <item number><set item information>[ {<comma><set item information>...]
<set header information>::=
<header item name> <equals operator> <simple value specification 1>
<header item name>::=
COUNT | KEY_TYPE | DYNAMIC_FUNCTION
DYNAMIC FUNCTION CODE | TOP_LEVEL COUNT
<simple value specification 1>::= <simple value specification>
<item number>::= <simple value specification>
<set item information>::=
<descriptor item name> <equals operator> <simple value specification 2>
<descriptor item name>::=
CARDINALITY
| CHARACTER_SET_CATALOG
| CHARACTER_SET_NAME
| CHARACTER_SET SCHEMA
| COLLATION_CATALOG
| COLLATION_NAME
| COLLATION _SCHEMA
| DATA
| DATETIME_INTERVAL _CODE
| DATETIME INTERVAL PRECISION
| DEGREE
| INDICATOR
| KEY MEMBER
| LENGTH
| LEVEL
| NAME
| NULLABLE
| OCTET_LENGTH
| PARAMETER_MODE
| PARAMETER_ORDINAL POSITION
| PARAMETER_SPECIFIC_CATALOG
| PARAMETER_SPECIFIC_NAME
| PARAMETER_SPECIFIC_SCHEMA
| PRECISION
| RETURNED CARDINALITY
| RETURNED LENGTH
| RETURNED_OCTET LENGTH
| SCALE
| SCOPE_CATALOG
| SCOPE_NAME
| SCOPE_SCHEMA
| TYPE
| UNNAMED
| USER_DEFINED TYPE_CATALOG
| USER_DEFINED TYPE_NAME
| USER_DEFINED_TYPE_SCHEMA
<simple value specification 2>::= <simple value specification>
<item number>::= <simple value specification>
<get descriptor statement>::=
GET [ SQL ] DESCRIPTOR <descriptor name> <get descriptor information>
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<get descriptor information>::=
<get header information> [ { <comma> <get header information> }... ]
| VALUE <item number> <get item information> [ { <comma> <get item
information> }... ]
<get header information>::=
<simple target specification 1> <equals operator> <header item name>
<simple target specification 1>::= <simple target specification>
<get item information>::=
<simple target specification 2> <equals operator> <descriptor item name>
<simple target specification 2>::= <simple target specification>
<prepare statement>::=
PREPARE <SQL statement name> FROM <SQL statement variable>
<SQL statement name>::=
<statement name>
| <extended statement name>
<statement name>::= <identifier>
<extended statement name>::=[ <scope option> ] <simple value specification>
<SQL statement variable>::= <simple value specification>
<deallocate prepared statement>::=DEALLOCATE PREPARE <SQL statement name>
<describe statement>::= <describe input statement> | <describe output statement>
<describe input statement>::=
DESCRIBE INPUT <SQL statement name> <using descriptor> [ <nesting option> ]
<using descriptor>::=USING [ SQL ] DESCRIPTOR <descriptor name>
<nesting option>::=WITH NESTING | WITHOUT NESTING
<describe output statement>::=
DESCRIBE [ OUTPUT ] <described object> <using descriptor> [ <nesting option> |
<described object>::=
<SQL statement name> | CURSOR <extended cursor name> STRUCTURE
<extended cursor name>::=[ <scope option> | <simple value specification>
<execute statement>::=
EXECUTE <SQL statement name> [ <result using clause> ] [ <parameter using clause> ]
<result using clause>::= <output using clause>
<output using clause>::= <into arguments> | <into descriptor>
<into arguments>::=INTO <into argument> [ { <comma> <into argument> }... ]
<into argument>::= <target specification>
<dynamic parameter specification>::= <question mark>
<embedded variable specification>::= <embedded variable name> [ <indicator variable> ]
<indicator variable>::=[ INDICATOR ] <embedded variable name>
<into descriptor>::=INTO [ SQL ] DESCRIPTOR <descriptor name>
<parameter using clause>::= <input using clause>
<input using clause>::= <using arguments> | <using input descriptor>
<using arguments>::=USING <using argument> [ { <comma> <using argument> }... ]
<using argument>::= <general value specification>
<using input descriptor>::= <using descriptor>
<execute immediate statement>::=EXECUTE IMMEDIATE <SQL statement variable>
<SQL dynamic data statement>:
<allocate cursor statement>
| <dynamic open statement>
| <dynamic fetch statement>
|
|

<dynamic close statement>
<dynamic delete statement: positioned>
| <dynamic update statement: positioned>
<allocate cursor statement>::=ALLOCATE <extended cursor name> <cursor intent>
<cursor intent>::= <statement cursor> | <result set cursor>
<statement cursor>::=
[<cursor sensitivity>] [ SCROLL ] CURSOR [ WITH HOLD ] [ WITH RETURN
]
FOR <extended statement name>
<result set cursor>::=
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FOR PROCEDURE <specific routine designator>
<dynamic open statement>::=
OPEN <dynamic cursor name> [ <input using clause> ]
<dynamic cursor name>::= <cursor name> | <extended cursor name>
<dynamic fetch statement>::=
FETCH [ [ <fetch orientation> ] FROM ] <dynamic cursor name> <output using
clause>
<dynamic close statement>::=CLOSE <dynamic cursor name>
<dynamic delete statement: positioned>::=
DELETE FROM <target table> WHERE CURRENT OF <dynamic cursor name>
<dynamic update statement: positioned>::=
UPDATE <target table> SET <set clause list> WHERE CURRENT OF <dynamic
cursor name>
-p
--small
-1
Note that <double period> must be a pair of period characters with no intervening space, not a pair of
period symbols separated by arbitrary white space. Normally, the lexical analyzer would return <double
period> as a symbol.
--/i
--/small
-/Ip
<double period>::= <period> <period>
<direct SQL statement>::= <directly executable statement> <semicolon>
<directly executable statement>::=
<direct SQL data statement>
| <SQL schema statement>
| <SQL transaction statement>
| <SQL connection statement>
| <SQL session statement>
<direct implementation-defined statement>
<direct SQL data statement>::=
<delete statement: searched>
| <direct select statement: multiple rows>
| <insert statement>
| <update statement: searched>
| <temporary table declaration>
<direct select statement: multiple rows>::= <query expression> [ <order by clause> ]
<set catalog statement>::=SET <catalog name characteristic>
<catalog name characteristic>::=CATALOG <value specification>
<set schema statement>::=SET <schema name characteristic>
<schema name characteristic>::=SCHEMA <value specification>
<set names statement>::=SET <character set name characteristic>
<character set name characteristic>::=NAMES <value specification>
<set path statement>::=SET <SQL-path characteristic>
<SQL-path characteristic>::=PATH <value specification>
<set transform group statement>::=SET <transform group characteristic>
<transform group characteristic>::=
DEFAULT TRANSFORM GROUP <value specification>
| TRANSFORM GROUP FOR TYPE <user-defined type> <value specification>
<direct implementation-defined statement>::=!! (See the Syntax Rules)
<embedded SQL declare section>::=
<embedded SQL begin declare>
[ <embedded character set declaration> ]
[ <host variable definition>... ]
<embedded SQL end declare>
| <embedded SQL MUMPS declare>
<embedded SQL begin declare>::=
<SQL prefix> BEGIN DECLARE SECTION [ <SQL terminator> ]
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<SQL prefix>::=EXEC SQL | <ampersand> SQL <leftparen>
<SQL terminator>::=END-EXEC | <semicolon> | <rightparen>
<embedded character set declaration>::=
SQL NAMES ARE <character set specification>
<host variable definition>::=
<Ada variable definition>
| <C variable definition>
| <COBOL variable definition>
| <Fortran variable definition>
| <MUMPS variable definition>
| <Pascal variable definition>
| <PL/I variable definition>
<Ada variable definition>::=
<Ada host identifier> [ { <comma> <Ada host identifier> }... ] <colon>
<Ada type specification> [ <Ada initial value> ]
<Ada type specification>::=
<Ada qualified type specification>
| <Ada unqualified type specification>
| <Ada derived type specification>
<Ada qualified type specification>::=

YAY

Interfaces.SQL <period> CHAR [ CHARACTER SET [ IS ] <character set

specification> ]
<leftparen> 1 <double period> <length> <rightparen>
Interfaces.SQL <period> BIT <leftparen> 1 <double period>

Interfaces.SQL <period> SMALLINT
Interfaces.SQL <period> INT
Interfaces.SQL <period> REAL
Interfaces.SQL <period> DOUBLE_PRECISION
Interfaces.SQL <period> BOOLEAN
Interfaces.SQL <period> SQLSTATE _TYPE
Interfaces.SQL <period> INDICATOR_TYPE
<Ada unqualified type specification>::=
CHAR <leftparen> 1 <double period> <length> <rightparen>
| BIT <leftparen> 1 <double period> <length> <rightparen>
| SMALLINT
| INT
| REAL
| DOUBLE_PRECISION
|
|
|

|
<rightparen>
|
|
|
|
|
|
|

BOOLEAN
SQLSTATE _TYPE
INDICATOR_TYPE
<Ada derived type specification>::=
<Ada CLOB variable>
| <Ada BLOB variable>
| <Ada user-defined type variable>
| <Ada CLOB locator variable>
| <Ada BLOB locator variable>
| <Ada user-defined type locator variable>
| <Ada array locator variable>
| <Ada REF variable>
<Ada CLOB variable>::=
SQL TYPE IS CLOB <leftparen> <large object length> <rightparen>
[ CHARACTER SET [ IS ] <character set specification> ]
<Ada BLOB variable>::=
SQL TYPE IS BLOB <leftparen> <large object length> <rightparen>
<Ada user-defined type variable>::=
SQL TYPE IS <user-defined type> AS <predefined type>
<Ada CLOB locator variable>::=

<length>
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SQL TYPE IS CLOB AS LOCATOR
<Ada BLOB locator variable>::=
SQL TYPE IS BLOB AS LOCATOR
<Ada user-defined type locator variable>::=
SQL TYPE IS <user-defined type name> AS LOCATOR
<Ada array locator variable>::=
SQL TYPE IS <collection type> AS LOCATOR
<Ada REF variable>::=
SQL TYPE IS <reference type>
<Ada initial value>::=
<Ada assignment operator> <character representation>...
<Ada assignment operator>::= <colon> <equals operator>
<C variable definition>::=
[<C storage class>][<C class modifier>]<C variable specification> <semicolon>
<C storage class>::=auto | extern | static
<C class modifier>::=const | volatile
<C variable specification>::= <C numeric variable> | <C character variable> | <C derived variable>
<C numeric variable>::=
{ long | short | float | double } <C host identifier> [ <C initial value> ]
[ { <comma> <C host identifier> [ <C initial value>] }... ]
<C initial value>::=
<equals operator> <character representation>...
<C character variable>::=
<C character type> [ CHARACTER SET [ IS ] <character set specification> ]
<C host identifier> <C array specification> [ <C initial value> ]
[ { <comma> <C host identifier> <C array specification> [ <C initial value> ]
}oor ]
<C character type>::=char | unsigned char | unsigned short
<C array specification>::= <left bracket> <length> <right bracket>
<C derived variable>::=
<C VARCHAR variable>
<C NCHAR variable>
<C NCHAR VARYING variable>
<C CLOB variable>
<C NCLOB variable>
<C BLOB variable>
<C bit variable>
<C user-defined type variable>
<C CLOB locator variable>
<C BLOB locator variable>
<C array locator variable>
<C user-defined type locator variable>
<C REF variable>
<C VARCHAR variable>::=
VARCHAR [ CHARACTER SET [ IS ] <character set specification> ]
<C host identifier> <C array specification> [ <C initial value> ]
[ { <comma> <C host identifier> <C array specification> [ <C initial value> ]

3o ]
<C NCHAR variable>::=

NCHAR [ CHARACTER SET [ IS ] <character set specification> ]

<C host identifier> <C array specification> [ <C initial value> ]

[ { <comma> <C host identifier> <C array specification> [ <C initial value> ]
3ol
<C NCHAR VARYING variable>::=

NCHAR VARYING [ CHARACTER SET [ IS ] <character set specification> ]

<C host identifier> <C array specification> [ <C initial value> ]

[ { <comma> <C host identifier> <C array specification> [ <C initial value> ]
}o
<C CLOB variable>::=



Lesls o@.\gg YAL

SQL TYPE IS CLOB <leftparen> <large object length> <rightparen>

[ CHARACTER SET [ IS ] <character set specification> ]

<C host identifier> [ <C initial value> ] [ { <comma> <C host identifier> [ <C
initial value>1] }... ]
<C NCLOB variable>::=

SQL TYPE IS NCLOB <leftparen> <large object length> <rightparen>

[ CHARACTER SET [ IS ] <character set specification> ]

<C host identifier> [ <C initial value> ] [ { <comma> <C host identifier> [ <C
initial value>1] }... ]
<C BLOB variable>::=

SQL TYPE IS BLOB <leftparen> <large object length> <rightparen>

<C host identifier> [ <C initial value> ] [ { <comma> <C host identifier> [ <C
initial value>1] }... ]
<C bit variable>::=

BIT <C host identifier> <C array specification> [ <C initial value> ]

[ { <comma> <C host identifier> <C array specification> [ <C initial value> ]

<C user-defined type variable>::=

SQL TYPE IS <user-defined type> AS <predefined type>

<C host identifier> [ <C initial value> ] [ { <comma> <C host identifier> [ <C
initial value>1] }... ]
<C CLOB locator variable>::=

SQL TYPE IS CLOB AS LOCATOR

<C host identifier> [ <C initial value> ] [ { <comma> <C host identifier> [ <C
initial value>1] }... ]
<C BLOB locator variable>::=

SQL TYPE IS BLOB AS LOCATOR

<C host identifier> [ <C initial value> ] [ { <comma> <C host identifier> [ <C
initial value>1] }... ]
<C array locator variable>::=

SQL TYPE IS <collection type> AS LOCATOR

<C host identifier> [ <C initial value> ] [ { <comma> <C host identifier> [ <C
initial value>1] }... ]
<C user-defined type locator variable>::=

SQL TYPE IS <user-defined type> AS LOCATOR

<C host identifier> [ <C initial value> ] [ { <comma> <C host identifier> [ <C
initial value>1] }... ]
<C REF variable>::=

SQL TYPE IS <reference type>

<COBOL variable definition>::=
{01|77} <COBOL host identifier> <COBOL type specification>
[ <character representation>... ] <period>
<COBOL type specification>::=
<COBOL character type>
| <COBOL national character type>
| <COBOL bit type>
| <COBOL numeric type>
| <COBOL integer type>
| <COBOL derived type specification>
<COBOL character type>::=
[ CHARACTER SET [ IS ] <character set specification> ]
{ PIC | PICTURE } [ IS ] { X [ <leftparen> <length> <rightparen>] }...
<COBOL national character type>::=
[ CHARACTER SET [ IS ] <character set specification> ]
{ PIC | PICTURE } [ IS ] { N [ <leftparen> <length> <rightparen>] }...
<COBOL bit type>::=
{ PIC | PICTURE } [ IS ] { X [ <leftparen> <length> <rightparen>1] }...
USAGE [ IS ] BIT
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<COBOL numeric type>::=
{ PIC | PICTURE } [ IS ] S <COBOL nines specification>
[ USAGE [ IS ]] DISPLAY SIGN LEADING SEPARATE
<COBOL nines specification>::= <COBOL nines> [ V [ <COBOL nines> ] ] | V <COBOL nines>
<COBOL nines>::={ 9 [ <leftparen> <length> <rightparen> ] }...
<COBOL integer type>::= <COBOL binary integer>
<COBOL binary integer>::=
{ PIC | PICTURE } [ IS ] S <COBOL nines> [ USAGE [ IS ] ] BINARY
<COBOL derived type specification>::=
<COBOL CLOB variable>
| <COBOL NCLOB variable>
| <COBOL BLOB variable>
| <COBOL user-defined type variable>
| <COBOL CLOB locator variable>
| <COBOL BLOB locator variable>
| <COBOL array locator variable>
| <COBOL user-defined type locator variable>
| <COBOL REF variable>
<COBOL CLOB variable>::=
[ USAGE [ IS ] ] SQL TYPE IS CLOB <leftparen> <large object length>
<rightparen>
[ CHARACTER SET [ IS ] <character set specification> ]
<COBOL NCLOB variable>::=
[ USAGE [ IS ] ] SQL TYPE IS NCLOB <leftparen> <large object length>
<rightparen>
[ CHARACTER SET [ IS ] <character set specification> ]
<COBOL BLOB variable>::=
[ USAGE [ IS ] ] SQL TYPE IS BLOB <leftparen> <large object length>
<rightparen>
<COBOL user-defined type variable>::=
[ USAGE [ IS 1] SQL TYPE IS <user-defined type> AS <predefined type>
<COBOL CLOB locator variable>::=
[ USAGE [ IS]]SQL TYPE IS CLOB AS LOCATOR
<COBOL BLOB locator variable>::=
[ USAGE [ IS ]]SQL TYPE IS BLOB AS LOCATOR
<COBOL array locator variable>::=
[ USAGE [ IS]]SQL TYPE IS <collection type> AS LOCATOR
<COBOL user-defined type locator variable>::=
[ USAGE [ IS ] ] SQL TYPE IS <user-defined type name> AS LOCATOR
<COBOL REF variable>::=
[ USAGE [ IS ]] SQL TYPE IS <reference type>
<Fortran variable definition>::=
<Fortran type specification> <Fortran host identifier> [ { <comma> <Fortran
host identifier> }... ]
-p
--small
-i
The standard documents 'CHARACTER KIND = n' but there is no explanation of the italic 'n' that is
used. Presumably, it is an integer literal, hence <unsigned integer>.
--/i
--/small
-Ip
<Fortran type specification>::=
CHARACTER [ <asterisk> <length>] [ CHARACTER SET [ IS ] <character set
specification> ]
| CHARACTER KIND <equals operator> <unsigned integer> [ <asterisk>
<length>] [ CHARACTER SET [ IS ] <character set specification> ]
| BIT [ <asterisk> <length> ]
| INTEGER
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| REAL
| DOUBLE PRECISION
| LOGICAL
<Fortran derived type specification>
<Fortran derived type specification>::=
<Fortran CLOB variable>
| <Fortran BLOB variable>
| <Fortran user-defined type variable>
| <Fortran CLOB locator variable>
| <Fortran BLOB locator variable>
| <Fortran user-defined type locator variable>
| <Fortran array locator variable>
| <Fortran REF variable>
<Fortran CLOB variable>::=
SQL TYPE IS CLOB <leftparen> <large object length> <rightparen>
[ CHARACTER SET [ IS ] <character set specification> ]
<Fortran BLOB variable>::=
SQL TYPE IS BLOB <leftparen> <large object length> <rightparen>
<Fortran user-defined type variable>::=
SQL TYPE IS <user-defined type> AS <predefined type>
<Fortran CLOB locator variable>::=
SQL TYPE IS CLOB AS LOCATOR
<Fortran BLOB locator variable>::=
SQL TYPE IS BLOB AS LOCATOR
<Fortran user-defined type locator variable>::=
SQL TYPE IS <user-defined type name> AS LOCATOR
<Fortran array locator variable>::=
SQL TYPE IS <collection type> AS LOCATOR
<Fortran REF variable>::=
SQL TYPE IS <reference type>
<MUMPS variable definition>::=
<MUMPS numeric variable> <semicolon>
| <MUMPS character variable> <semicolon>
| <MUMPS derived type specification> <semicolon>
<MUMPS numeric variable>::=
<MUMPS type specification> <MUMPS host identifier>
[ { <comma> <MUMPS host identifier> }... ]
<MUMPS type specification>::=
INT
| DEC [ <leftparen> <precision> [ <comma> <scale> ] <rightparen> ]
| REAL
<MUMPS character variable>::=
VARCHAR <MUMPS host identifier> <MUMPS length specification>

[ { <comma> <MUMPS host identifier> <MUMPS length specification> }...

<MUMPS length specification>::=
<leftparen> <length> <rightparen>
<MUMPS derived type specification>::=
<MUMPS CLOB variable>
| <MUMPS BLOB variable>
| <MUMPS user-defined type variable>
| <MUMPS CLOB locator variable>
| <MUMPS BLOB locator variable>
| <MUMPS user-defined type locator variable>
| <MUMPS array locator variable>
| <MUMPS REF variable>
<MUMPS CLOB variable>::=
SQL TYPE IS CLOB <leftparen> <large object length> <rightparen>
[ CHARACTER SET [ IS ] <character set specification> ]
<MUMPS BLOB variable>::=
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SQL TYPE IS BLOB <leftparen> <large object length> <rightparen>
<MUMPS user-defined type variable>::=
SQL TYPE IS <user-defined type> AS <predefined type>
<MUMPS CLOB locator variable>::=SQL TYPE IS CLOB AS LOCATOR
<MUMPS BLOB locator variable>::=SQL TYPE IS BLOB AS LOCATOR
<MUMPS user-defined type locator variable>::=
SQL TYPE IS <user-defined type name> AS LOCATOR
<MUMPS array locator variable>::=
SQL TYPE IS <collection type> AS LOCATOR
<MUMPS REF variable>::=SQL TYPE IS <reference type>
<Pascal variable definition>::=
<Pascal host identifier> [ { <comma> <Pascal host identifier> }... ] <colon>
<Pascal type specification> <semicolon>
<Pascal type specification>::=
PACKED ARRAY <left bracket> 1 <double period> <length> <right bracket>
OF CHAR [ CHARACTER SET [ IS ] <character set specification> ]
| PACKED ARRAY <left bracket> 1 <double period> <length> <right bracket>
OF BIT
| INTEGER
| REAL
| CHAR [CHARACTER SET [ IS ] <character set specification> ]
| BIT
| BOOLEAN
| <Pascal derived type specification>
<Pascal derived type specification>::=
<Pascal CLOB variable>
| <Pascal BLOB variable>
| <Pascal user-defined type variable>
| <Pascal CLOB locator variable>
| <Pascal BLOB locator variable>
| <Pascal user-defined type locator variable>
| <Pascal array locator variable>
<Pascal REF variable>
<Pascal CLOB variable>::=
SQL TYPE IS CLOB <leftparen> <large object length> <rightparen>
[ CHARACTER SET [ IS ] <character set specification> ]
<Pascal BLOB variable>::=
SQL TYPE IS BLOB <leftparen> <large object length> <rightparen>
<Pascal user-defined type variable>::=
SQL TYPE IS <user-defined type> AS <predefined type>
<Pascal CLOB locator variable>::=SQL TYPE IS CLOB AS LOCATOR
<Pascal BLOB locator variable>::=SQL TYPE IS BLOB AS LOCATOR
<Pascal user-defined type locator variable>::=
SQL TYPE IS <user-defined type name> AS LOCATOR
<Pascal array locator variable>::=
SQL TYPE IS <collection type> AS LOCATOR
<Pascal REF variable>::=SQL TYPE IS <reference type>
<PL/I variable definition>::=
{DCL | DECLARE }
{ <PL/I host identifier> | <leftparen> <PL/I host identifier> [ { <comma> <PL/I
host identifier> }... ] <rightparen> }
<PL/I type specification> [ <character representation>... ] <semicolon>
<PL/I type specification>::=
{ CHAR | CHARACTER } [ VARYING ] <leftparen> <length> <rightparen>
[ CHARACTER SET [ IS ] <character set specification> ]
| BIT [ VARYING ] <leftparen> <length> <rightparen>
| <PL/I type fixed decimal> <leftparen> <precision> [ <comma> <scale> ]
<rightparen>
| <PL/I type fixed binary> [ <leftparen> <precision> <rightparen> ]
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| <PL/I type float binary> <leftparen> <precision> <rightparen>
<PL/I derived type specification>
<PL/I type fixed decimal>::=
{ DEC | DECIMAL } FIXED
| FIXED { DEC | DECIMAL }
<PL/I type fixed binary>::=
{ BIN | BINARY } FIXED
| FIXED { BIN | BINARY }
<PL/I type float binary>::=
{ BIN | BINARY } FLOAT
| FLOAT { BIN | BINARY }
<PL/I derived type specification>::=
<PL/I CLOB variable>
| <PL/I BLOB variable>
| <PL/I user-defined type variable>
| <PL/I CLOB locator variable>
| <PL/I BLOB locator variable>
| <PL/I user-defined type locator variable>
| <PL/I array locator variable>
| <PL/I REF variable>
<PL/I CLOB variable>::=
SQL TYPE IS CLOB <leftparen> <large object length> <rightparen>
[ CHARACTER SET [ IS ] <character set specification> ]
<PL/I BLOB variable>::=
SQL TYPE IS BLOB <leftparen> <large object length> <rightparen>
<PL/I user-defined type variable>::=
SQL TYPE IS <user-defined type> AS <predefined type>
<PL/I CLOB locator variable>::=SQL TYPE IS CLOB AS LOCATOR
<PL/I BLOB locator variable>::=SQL TYPE IS BLOB AS LOCATOR
<PL/I user-defined type locator variable>::=
SQL TYPE IS <user-defined type name> AS LOCATOR
<PL/I array locator variable>::=SQL TYPE IS <collection type> AS LOCATOR
<PL/I REF variable>::=SQL TYPE IS <reference type>
<embedded SQL end declare>::=
<SQL prefix> END DECLARE SECTION [ <SQL terminator>]
<embedded SQL MUMPS declare>::=
<SQL prefix> BEGIN DECLARE SECTION
[ <embedded character set declaration> ] [ <host variable definition>... ]
END DECLARE SECTION <SQL terminator>
<embedded SQL host program>::=
<embedded SQL Ada program>
| <embedded SQL C program>
| <embedded SQL COBOL program>
| <embedded SQL Fortran program>
| <embedded SQL MUMPS program>
| <embedded SQL Pascal program>
| <embedded SQL PL/I program>
<embedded SQL Ada program>::=!! (See the Syntax Rules.)
<embedded SQL C program>::=!! (See the Syntax Rules.)
<embedded SQL COBOL program>::=!! (See the Syntax Rules.)
<embedded SQL Fortran program>::=!! (See the Syntax Rules.)
<embedded SQL MUMPS program>::=!! (See the Syntax Rules.)
<embedded SQL Pascal program>::=!! (See the Syntax Rules.)
<embedded SQL PL/I program>::=!! (See the Syntax Rules.)
<embedded SQL statement>::= <SQL prefix> <statement or declaration> [ <SQL terminator> ]
<statement or declaration>::=
<declare cursor>
| <dynamic declare cursor>
| <temporary table declaration>
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| <embedded authorization declaration>
| <embedded path specification>
| <embedded transform group specification>
| <embedded exception declaration>
| <handler declaration>
| <SQL-invoked routine>
| <SQL procedure statement>
<dynamic declare cursor>::=
DECLARE <cursor name> [ <cursor sensitivity> ] [ <cursor scrollability> ]
CURSOR
[ <cursor holdability> ] [ <cursor returnability> ] FOR <statement name>
<embedded authorization declaration>::=DECLARE <embedded authorization clause>
<embedded authorization clause>::=
SCHEMA <schema name>
| AUTHORIZATION <embedded authorization identifier>
[ FOR STATIC { ONLY | AND DYNAMIC } ]
| SCHEMA <schema name> AUTHORIZATION <embedded authorization
identifier>
[ FOR STATIC { ONLY | AND DYNAMIC } ]
<embedded authorization identifier>::= <module authorization identifier>
<embedded path specification>::= <path specification>
<embedded transform group specification>::= <transform group specification>
<embedded exception declaration>::=WHENEVER <condition> <condition action>
<condition>::= <SQL condition>
-p
--small
-i
The standard documents 'SQLSTATE ( <SQLSTATE class value> [ , <SQLSTATE subclass value> 1),
but it is not clear why the <leftparen> , <comma> and <rightparen> are not designated more accurately.
-/
--/small
-Ip
<SQL condition>::=
<major category>
| SQLSTATE <leftparen> <SQLSTATE class value> [ <comma> <SQLSTATE
subclass value> | <rightparen>
| CONSTRAINT <constraint name>
<major category>::=SQLEXCEPTION | SQLWARNING | NOT FOUND
<SQLSTATE class value>::= <SQLSTATE char> <SQLSTATE char> !! (See the Syntax Rules.)
<SQLSTATE char>::= <simple Latin upper case letter> | <digit>
<SQLSTATE subclass value>::= <SQLSTATE char> <SQLSTATE char> <SQLSTATE char> !! (See
the Syntax Rules.)
<condition action>::=CONTINUE | <go to>
<go to>::={ GOTO | GO TO } <goto target>
<goto target>::= <host label identifier> | <unsigned integer> | <host PL/I label variable>
<host label identifier>::=!! (See the Syntax Rules.)
<host PL/I label variable>::=!! (See the Syntax Rules.)
<interval primary>::=
<value expression primary> [ <interval qualifier> ]
| <interval value function>
<module authorization clause>::=
SCHEMA <schema name>
| AUTHORIZATION <module authorization identifier>
[ FOR STATIC { ONLY | AND DYNAMIC } |
| SCHEMA <schema name> AUTHORIZATION <module authorization
identifier>
[ FOR STATIC { ONLY | AND DYNAMIC } |
<preparable statement>::=
<preparable SQL data statement>
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| <preparable SQL schema statement>
| <preparable SQL transaction statement>
| <preparable SQL control statement>
| <preparable SQL session statement>
| <preparable implementation-defined statement>
<preparable SQL data statement>::=
<delete statement: searched>
| <dynamic single row select statement>
| <insert statement>
| <dynamic select statement>
| <update statement: searched>
| <preparable dynamic delete statement: positioned>
| <preparable dynamic update statement: positioned>
<dynamic single row select statement>::= <query specification>
<dynamic select statement>::= <cursor specification>
<preparable dynamic delete statement: positioned>::=
DELETE [ FROM <target table> ]| WHERE CURRENT OF [ <scope option> ]
<cursor name>
<preparable dynamic update statement: positioned>::=
UPDATE [ <target table> ] SET <set clause list> WHERE CURRENT OF [
<scope option> ] <cursor name>
<preparable SQL schema statement>::= <SQL schema statement>
<preparable SQL transaction statement>::= <SQL transaction statement>
<preparable SQL control statement>::= <SQL control statement>
<preparable SQL session statement>::= <SQL session statement>
<preparable implementation-defined statement>::=!! (See the Syntax Rules.)
--hr
--h2 END OF SQL-99 GRAMMAR
--/h2
--hr
--h2 Notes on Automatically Converting the SQL-99 Grammar to a YACC Grammar
--/h2
-p
Automatic translation of this grammar is non-trivial for a number of reasons. One is that the grammar
has a number of actions '!!
(See the Syntax Rules.)' which cannot be translated automatically. Another is that the grammar contains
rules that are usually better handled by the lexical analyzer than the grammar proper. Then there are
incomplete rules such as those which reference parts 6
to 10 (they are not defined; indeed, part 7, which was going to be SQL/Temporal, is in complete
abeyance), and the packages (almost completely undefined in the grammar).It is not clear whether these
can be ignored, or annotated out of the way.
-Ip
-p
Another complication is automatically generating rules to deal with optional components and repetitive
components in the grammar. Square brackets do not contain alternative non-terminals; all those
expressions are contained within curly brackets within the square brackets. However, some square
brackets do contain alternative terminals. Curly brackets contain and group mandatory elements.
However, they are usually used in conjunction with the 'one or more times' repeater ellipsis '..." mark.
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Object Oriented
Database
Language

Object Query
Language (OQL)
Object Oriented
Language(OOL)
Object behavior

Object Data Model
Object modeling
Object Modeling
Technique (OMT)
Object Oriented
Database
Management
System
(OODBMS)

Object Type
Object -Relational
Database
Management
System (ORDBMS)
Object-Relational
Data Model
(ORDM)

Occurrence

On-line
On Line Analytic
Processing (OLAP)

One to many
One to one

One fact - one
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One level query

One- minute rule
Online Analytical
Processing (OLAP)
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Ordering
Oriented graph
Orthogonal design
Outer query
Outer union

Outplace updating

Overhead
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Owner

Page
Panel interface
Parallel processing

Parameter driven
Parent-Child Link
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Partial

Partial Key

Partial participation
Participant

Passive dictionary
Peak performance
peak time
Peer-to-peer
Performance
Permanent

( planned)
Persistent
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Physical
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Portability
Positional ordering
Post relational
Precompiled
Predicate
Predicate calculus

Prenex form
Pre-relational
Prescriptive
Presentation

Price per TPS
Price / performance
ratio

Primary Key ( PK)
Primary domain
Prime attribute
Printer server
Privacy

Privilege

Problem context
Procedural
Procedure

Production rules
Program-data
independence
Programming
Language (PL)
Programming
completeness

Project

Propagating update
Proposition
Protection

Prototype
Pseudo transitivity

Qualified
association

Qualifier
Quantifier
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optimization
Queries set

Query Language
(QL)

Query By Example
(QBE)

Query modification
Query optimizer
Query processor

Query server
Query By Form
(QBF)

Query optimization
R

Range variable

Range query

Real

Real world
Real time
application

Real-time DBMS

Real-world object
Real-time database
management
system

Record type

Recovery
Recursive
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Redundancy
Redundant Array
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Reengineering
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Reference diagram
Reference cycle
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Referencing
Referential
integrity rule
Reflexive
association

Reflexivity
Relationally
completeness
Relation
assignment

Relation constraint
Relation predicate
Relation schema

Relation state
Relation type
generator
Relation value
(Relval)
Relation variable
( Relvar)
Relational
expression
Relational
synthesis
Relational algebra
Relational
assignment

Relational calculus
Relational Data
Structure (RDS)
Relational Database
Management
System (RDBMS)
Relationship type
Reload

Remote call

Remote data access
Remote

data access
Remote Data
Access System
(RDAS)

Renaming
Replica
Replication
Report generator
Repreting group
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Request manager
Request
modification
Requirements
Engineering (RE)
Requirements
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Research-
Development (RD)

Response time
Responsing
procedure
Restrict

Restricted
Restriction - Union
Normal Form
Restriction
predicate

Result relation
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Right outer join

Rightsizing
Rissanen
Role

Root only
R-system
Rule based
optimizer
Rules

Run time manager
Run time
supervisor
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Safe expression
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Scaleup
Schema

Schema AuthID

Schema definition
Schema evolution
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Search argument
Second Normal
Form

Security
Selective setup
Self dependency
Self-relationship

Self referencing

Semantic
Semantic unit of
data

Semantic concept

Semantic constraint
Semantic Data
Modeling (SDM)
Semantic integrity
constraint

Semantic optimizer
Semantic rule
Semi-join

Semi structured

Serial schedule

Serializable
Session
manager

Set type
Set-oriented query
Setup

Shared

Shared entity
Side effect
Single

Single user
(Personal)

Single-valued
Site

Smart sizing
Snapshot
Software facilities
(tools)

Spatial and
geographic
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Special purpose
Specialization

Speedup
Spread sheet

Spurious
SQL-Session
AuthID

State constraint
Storage Definition
Language (SDL)
Stored procedure
Stored data
Stored data

Stored relation
Strong

Structural
Structural
completeness
Structural
constraint

Structural domain
Structured

Structured record
Structured Query
Language (SQL)

Sub entity type
Sub query

Sub table
Subtype

Subtype
Summarize
Super computer
Super Key (S.K)
Superentity type
Supertable
Supertype

Surrogate
System defined

System developer
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System
specification

System variable

T
Tabular Data
Structure (TDS)

Tabular system

Tabular Database
Task

Temporal
Temporal
Dependency

Temporal ERD
Temporal data

Temporal database
Temporary table
Temporary view
Test data

Test strategy
Third Normal
Form

Three level
architecture
Three-schema
architecture

Three-tier
Three-Valued
Logic (3VL)
Throughput
Tightly coupled
Time stamping
Tool developer
Top-down design
method

Total participation
Tow-Valued Logic
(2VL)

Trace facility
Transactions Log
Files (T.L.F)

Transaction
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Management
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Unload

Unsafe expression
Unstructured
Upgradeability
Upsizing

Use case diagram
User Friendly
Interface (UF 1)

User groups
User defined rule

User usage
monitoring

User defined
User Interface (UI)

Users' Ers
integration

Value -based
security constraint

Vector

Version

Vertical
decomposition
Vertical
fragmentation
Very Large
Database (VLDB)
Very large
information
integrated system
Very large
distributed
information system

View updatability
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View Definition
Language (VDL)
View definition
condition (s)
View derivation
View on view

Virtual Child
Virtual record

type

Virtual relation
Virtual table
Virtual attribute

Virtual entity
Virtual Parent
Child Link (VPCL)
Virtual Parent (V P )
Visual-basic -script
Voice driven
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Weak
Web DB
Well designed
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Well Formed
Formula ( WFF)
Work station
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Working table
Workload
World Wide Web
WWW)
World Wide Web
Database system
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Essential

Data extraction
Test strategy
Access strategy

Induction
Program-data
independence
Data
independence
Physical Data
Independence
logical Data
Independence

Deduction

Online mode
Interactive
mode
Operational
mode

Batch mode
Data sharing
Shared

View derivation
Real-world
object
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Development
CREATE view
Work station
Work station

Security
Database
Protection

Workload
Load
Reload

Data marts

Index rebuilding

Data bank
Setup

Selective setup
On-line

Vector
Application
Program (AP)

Closure
Qualified
association

Association
Reflexive
association
Bi-directional
association
Unidirectional
association

Bound
Deadlock
BOYCE

Self referencing

Logical design
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Exploitation
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In place
updating

Differed update
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Assertion
GRANT

Declarative
Value -based
security
constraint
Back office
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Augmentation

Upsizing
Left
augmentation

Speedup

Scale up

Redundancy
Physical
redundancy
Conceptual
redundancy
Data usage
pattern

Privilege
Online
Analytical
Processing
Database
administration
support

User usage
monitoring

Abstractive
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Relational
assignment

Commutative

Smart sizing
Lock
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Interaction
Interactive
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(C/S DB)

Mobile DB
Host database
Web DB

Main Memory
Database
Mobility and
personal
database

Heterogeneous
parallel systems
control database
Centralized
database

Virtual Parent

Project
Identity
projection
Parallel
processing

Query processor
On Line
Analytic
Processing

Query By Form

Query By
Example (QBE)

Outer query
Complex query
One level query
Nested query
Inner query
Range query

Subquery
Set-oriented
query
Research-
Development
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Back-end
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Application
Program
conversion

Data conversion
and data
transfer

Commit

Decomposition
Horizontal
decomposition
Lost
decomposition
FD' s preserving
decomposition
Vertical
decomposition

Atomicity
Atomic
Aggregation
Restrict
Cost-benefit
analysis

Functional
analysis

Fault tolerance

Specialization
Continuous
operation

Transaction
Transitive
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Recovery
Cascade

Trace facility
Software
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Decision
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Interoperability
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User defined

sl 4l Ji.x.:

é;ﬁ)ls

Lo onls JUl 5 oS

s

4
2l 4

Gl b
LSy Lol o 5

o pee 4
Srhb e

SIS a5

s

S A

/o agya :)ﬂﬂ J.:.Laj

Lise

&3 Sdas Jlo
A Je
Slles ol

EE

G815

S5

o

s

LSJ:fJ.) sl J*-«M
g

(L“)‘ﬂ')d)‘ﬁ'rf

G oS
Joles

S

o3ls iy a3

bhug  edd iy

Decision
support
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Cover
Canonical cover
Dynamic SQL
Implementation
Complex
Pre-relational
Precompiled
Front-end

Body

Configuration
Device
configuration

Join

Link
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Join

Equi-Join

Not-Equi-Join
Less than Join
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Connector
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Logical
sequence

Throughput
Network

topology
Bags
Distributed

Descriptive

Portability

Integrity
Transaction
integrity

Java-script

Data placement

Relational
algebra

Isolation
Lookup table

Working table
Persistent
(Permanent)
table

Base Table

Virtual table
Temporary
table

Islands of
information
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features
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World Wide
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Interpretation
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Mono- server
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(Personal)

Single-valued

Special purpose
Information
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Timestamping

Locking
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Host server
News server
Database server
Query server

Message server
Transaction
server

Printer server

File server
Document
server
Micro real
world
Location
anatomy

Self dependency

Clustering

Dynamic data

Test data
Data keeping-
data processing

Stored data
Data
Communication

Temporal data
Data logical
Hidden data
Missing data
Key preserving
Loop trap
Chasm trap

Fan trap
Connection
traps
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Data
accessibility
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Many to many
Multi database
Multi query
Multi ring
Multi-server
Multi- media
Multi user

Multi set
Multi- Client /
Multi-
Server(MC /
MS)

Multi- Client /
Server(MC /S)
Multi valued
Multiplicity

Quantifier

Attribute
preserving

Cache memory
Relation state
DROP view

Tuple oriented
Relational
calculus
Domain
oriented

Protection
Access right

Reference cycle
Spatial and
geographic
database system

External /
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Unload
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Active
dictionary

Intrinsic

Stored data
Information
Storage and
Retrieval (ISR)

Intension
Intermediate
relation

Nested relation
Well designed
relation

Stored relation
Expression
relation
Universal
relation

Not Normal
relation (NNR:
N2R)

Base relation
Derived
relation

Named relation

Result relation
Normal
relation

Referencing
Class

Classification
Database
growth

Grow and
shrink

Object behavior

Behavioral
Flat Linear
record

Dummy record
Structured
record
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Manipulation
Language

Data Definition
Language

Data
Manipulation
Language

Data Control
Language

Prescriptive
Category

Categorization
Remote data
access

Remote data
access

Accessibility
Multiple-user
access

Mobile office
Accuracy

Renaming
2-
Decomposable

Two-tier

Bi- structure
Dyadic
C.J.DATE

Data logical
Conceptual
view

Materialized
view

External view
Internal view
View on view

Temporary view
Database
perspective
Application
perspective
Passive
dictionary
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Constraint
specification
language

Data Sub
Language
Network
Database
Language

Object Oriented

Language(OOL)
Universal
Modeling
Language
(UML)

Host Language
4GL

Super table
Super type
Super entity
type

peak time
Response time
Temporal

Sub table
Subtype
Subtype
Shared entity
Sub entity type
o

Abstractive
construct
Logical
construct

Data Structure
Tabular Data
Structure (TDS)
Relational Data
Structure

Box data
structure

Hierarchical

Data Structure
Network Data
Structure (NDS)
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Enhanced
(Extended) ER
Top-down
design method
Mixed design
method
Relational
synthesis
Event
journaling

Procedure

Procedural
Responding
procedure
Stored
procedure
Documented
procedure

Trigger

J

Virtual relation

ZANIOLO
Programming
Language (PL)
Structured
Query Language
(SQL)
Logic
programming
Language
Database
Language
Object
Oriented
Database
Language

Query Language
Nested
relational
Query language
Object Query

Language(OQL)
View Definition
Language
Storage
Definition
Language
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Executive
Information
System (EIS)
Very large
distributed
information
system
Information
System (IS)
Very large
information
integrated
system

Data
Warehousing

Remote Data
Access System

Mobile database
system

World Wide
Web Database
system (WWW-
DB)

Mobile database
system

Multi-
Dimensional
OLAR
Decision
Support System
Integrated
system

Tabular system

Multimedia-data
mining

Fully relational
system
Minimal
relational
system
Complete
relational
system

Fuzzy data
mining and
knowledge
discovery
system
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Inverted list
data structure
Hyper graph
Database
Structure

Structural
Constructor

Structured
Data
materialization
Indirect
materialization
Direct
materialization
Single

Type
compatible
Consistency
Transaction
Processing

Performance
Council (TPC)

Component
Heading

Asset
Conceptual
level

External level
Internal level

Conventional
Relation
predicate

Existential
Universal

Three-tier
Data mining
and knowledge
discovery
system
Conference On
Data System
Language
(CODASYL)

R-system
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Network
Pseudo
transitivity
Natural
language like
View definition
condition (s)
Membership
condition

Participant

Schema
Conceptual
schema
Global
conceptual
schema
Local
conceptual
schema

External schema
Internal schema
Relation schema
Containment

Identifying

Module AuthID
Schema

AuthID

Current

AuthID
SQL-Session

AuthID

Authorization
Identifier

Entity Identifier
(EID)

Intuitive
Object

Data-object
Active Data
Objects (ADO)

Access Method
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System
developer
Knowledge-
based system

Filing System

Active DBMS
Active Database
Management
System
Application
system
Conventional
system
Database
Management
System (DBMS)
Real-time
database
management
system
Relational
Database
Management
System

Object -
Relational
Database
Management
System

Object Oriented
Database
Management
System

Universal
Database
Management
System
Knowledge
Base
Management
System (KBMS)
Multi database
management
system

Data
Management
System (DMS)
Intelligent
system
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product

Join selectivity
factor

Weak
b

Conceptual
design
Design by
analysis

CAD/CAM
Clean design

Physical design
Orthogonal
design

Logical design
Non orthogonal
design

Execution plan

Serial schedule
Concurrent
schedule

Abort
Default length
C

Side effect
Relational
expression

Safe expression
Unsafe
expression

No action
Asymmetry
Member
Operand
Action
Functionally
Manipulative
Fail ( Failure)
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Data export

Attribute
Descriptive
attribute

Prime attribute

Virtual attribute
Calculated
attribute

Join attribute
Defining
attribute

Page

Prenex form

Boyce-Codd
Normal Form
Redundency
Free Normal
Form
Restriction -
Union Normal
Form (RUNF)

Key-Complete
Normal Form

Domain - Key
Normal Form
Inclusion
Dependency
Normal Form
Fifth Normal
Form

Fourth Normal
Form

Second Normal
Form

Third Normal
Form

First Normal
Form

Formal
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Extended
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theorem

Locking

Locking/logging
Rules
Inference rules

Business rule
Production
rules

Access rules

Event- condition
-action rules

Semantic rule

Business rules
User defined
rule
Transparency
rules

Strong
Analogue

Qualifier
S

Catalogue
Global System
Catalog (GSC)

CODD
Job

Performance
Natural
language driven

End user
Voice driven

Graphic driven
Real time
application
Application
developer
Global
application
Local
application
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Informal

Inapplicable
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FAGIN
Transactions
Log Files
Federated
Outer union
Left outer join

Right outer join
Full outer join

Remote call
Clause

Virtual Child
Well Formed
Formula ( WFF)

DBMS vendors

Overhead
Data
compression
Information
space

Database space
Named data
items

Root only
5

View
updatability

Entity integrity
rule
Referential
integrity rule

Integrity rule
( constraint )
Five- minute
rule

Active rule
One- minute
rule
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Summarize
Repeating group
Proposition
True proposition
Option

Spread sheet
Extension
Scalability

Data type
extensibility
Browsing

J

Layer

Snapshot
REVOKE

¢

Persistent
Stored Modules
(PSM)
Abstract
machine
Diskless
machine
Database
Machine

Backend DB
server

Owner
Durability
Site

Nature

Base attribute
Meta byte
Meta data
Meta rules
Meta-constraint

Tuple variable
Relation
variable(Relvar)
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Client machine
Main computer
Super computer
Mini computer
Downsizing
De
normalization
Irreducible
Irreduciblity
Primary Key
Surrogate
Partial Key
Foreign Key
Alternate Key

Candidate Key
Programming
completeness
Relationally
completeness
Structural
completeness
Computational
completeness

Data Control
Centralized
control
Online
controller

Actor

Data migration
Minimal
Database quality
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Oriented graph
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Benchmarking

Local
Operational
envirnoment
Order-entry
environment
Data Model
(DM)

Object Data
Model (ODM)
CODASYL data
model

Object-
Relational Data
Model

Object modeling
Semantic Data
Modeling

Data
communication
manager

DC manager
Database
Administrator

Session
manager

Data

Administrator

Data Manager

Driver manager
Request
manager
Run time
manager
Catalog
manager
Database
environment
management
Transactions
concurrency
management

Referenced

Composite
Independent
(Stand alone )

Documentation
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System variable
Range variable
Domain variable
Centralized
Problem context
Harmonic mean
Authorization
Integrated
Disjoint

Entity types set

Queries set
Multimember
set

Universe of
relations

Attributes set
Instances set

Constraint
Semantic
integrity
constraint
Integrity
constraint
Relation
constraint
Structural
constraint
Attribute
constraint
Transition
constraint
Semantic
constraint
Domain
constraint
Check
constraints

Type constraint
State constraint

3D- constraint
Database
constraint

Privacy
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Tow-Valued
Logic (2VL)
Three-Valued
Logic (3VL)
Engine

Entity
relationship

Identifing entity

Virtual entity
Ad hoc
(Unplanned)

Form generator
Report
generator

Menu generator
Relation type
generator

Nontrivial

Reengineering
Requirements
Engineering
Middleware
Mediator
Domain

Primary domain
Structural
domain
Candidate
domain

s

Non procedural
Unstructured
Unfederated
Trivial

Data
inconsistency

Unknown
Run time
supervisor

Data naming

Navigation
Automatic
navigation
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Flat

Predicate
Restriction
predicate
Predicate
calculus

Reference path
Total
participation

Partial
participation

Client/Server

Derived
System
specification
Database
approach

Non database
approach

Dangling
Multi Database
System (MDBS)

Network centric

Main frame
centric

Three level
architecture
Three-schema
architecture
Decentralized
architecture

Meaning

Semantic
Semantic
concept
Universal
concept

Default value
Relation value
(Relval )

Cursor
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Data source
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Use case
diagram

FD's diagram
Instance
Evolutionary
Prototyping
Requirements
Prototyping
Prototype
Elementary type
Union type
Relationship
type
Parent-Child
Link type
(PCL)

Data type
Abstract Data
Type (ADT)
Complex Data
Type (CDT)

Extended data
type
Basic data type

Abstract Data
Type (ADT)

Record type
Virtual record
type

Object Type
Set type

Entity type
Data encryption
Semi-join

Semi structured
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Equational
Dependency
Join
Dependency
Functional
Dependency
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Heterogenous
Cardinality
ratio

Price /
performance
ratio

Replica
Dumping
Replication

Pointer
Search
argument

Monitoring

Ordering
Positional
ordering

Role
Checkpointing
Version

Mapping
Conceptual /
Internal
mapping
External /
Conceptual
mapping
Presentation
Occurrence

ER diagram
Reference
diagram
Bachman
diagram
Implementation
diagram

CHEN notation

Class diagram
Data Flow
Diagram (DFD)
Event Flow
Diagram (EFD)
Activity
diagram

Temporal ERD
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inheritance

Attribute
inheritance

Data import
Database state

Task
Visual-basic-
script
Destructor

Parameter
driven

Form driven
Command
driven

Menu driven
Map driven
Price per TPS
IS-A

Overlapping
Communicatio
n

Multiversion
concurrency

Concurrent
Peer-to-peer
Homogenous

General

purpose
Permanent
(planned)

Nullvalue

Nullifing

(&

One fact-one
relation

One to many

One to one
Client / Multi-
Server (C/MS)

Users' Ers
integration
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Functional
Dependency
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Dependency
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Dependency
Key-based
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Module
Schema
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Lock granular
Semantic unit
of data
Logical unit of
work

Data entry
Deferred
checking
Immediate
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Application
Programming
Interface (API)

Panel interface
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Interface
Command
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Interface

User Interface
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