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SQL Routine

[ ]
° Logic
°
» CALL PROC(a_in,b out);
B Functions
® Scalar,Table,Row Function
e SQL
°
» SELECT foo_scalar(cl) FROM T;
» SELECT a
FROM T, TABLE(foo table(T.cl)) F;
B Methods

e UDF
> SELECT C..foo_method() FROM T;
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SQL Routine:

B External Procedures

F ® CREATE PROCEDURE
: Routines | EXTERNAL
; ® Logic class library
Procedures | » C, C++ Java (JDBC/SQLJ), OLE, COBOL,
! > NET CLR languages: C#, VB
’ M SQL Procedures (UDB V7.1
® CREATE PROCEDURE Lang SQL
— R ® Logic CREATE PROCEDURE
Body
e SQL PL
> SQL static and dynamic statement (s)
. Exl:emdal
procedures

L2 Universal Database]
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SQL PL , Inline SQL
W SQL PL
® SQL PL = SQL + Control flow
° T-SQL (Microsoft/Sybase), PL/SQL (Oracle
e C (DB2 UDB Version 81 )

® SQL Procedure
M Inline SQL (Marco PSM)
® SQL PL View SQL PL Subset
° (macro)
> No condition handling, save points, ...
> Triggers, SQL Functions, SQL Methods,
dynamic compound
» Use CALL in V8.2 for complex logic V8.2
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DB2 UDB V8.2

T-SQL vs SQL PL

TSQL

SQL Procedures

DECLARE @varname datatype
=defaultvalue

DECLARE varname datatype DEFAULT
defaultvalue;

SELECT @varl=value

SET varl = value;

SELECT @varl=colname from table

SET varl = ( SELECT colname from table where

where... )

SELECT @vi=col1,@v2=col2,@v3=col3 SELECT col1,col2,col3 into v1,v2,v3 from table...
from table...

WHILE expression BEGIN ... END WHILE expression DO ... END WHILE;
CONTINUE ITERATE

BREAK LEAVE loop_label

IF (....) BEGIN ... END ELSE .....

IF (...) THEN ... ELSE .... ENDIF;

EXECUTE procname( parml,parm2,...)

CALL procname( parml,parm2,...);

EXECUTE
@retval=procname( parmi,parm2,...)

CALL procname( parml,parm2,...);
GET DIAGNOSTICS retval = RETURN_STATUS;

RETURN <int_value>

RETURN < int_expr>;

@@rowcount

GET DIAGNOSTICS <var> = ROWCOUNT

GOTO <label>

GOTO <label>

RAISERROR <error>,"msg"

SIGNAL <sqglstate> SET MESSAGE_TEXT="msg’
( The semantic isslightly different because of
the SQLSTATE type (CHAR5) and RAISERROR
does not interrupt control flow.)
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SQL Procedure

B DB2 UDB family (UNIX, NT, AS400, 0S390, zOS)
B SQL/PSM  Subset(SQL99 ANSI/ISO/IEC standard — SQL/'PSM)
u . IN, OUT, INOUT
| condition / error-handling
m DB2 (extensions to standard): GOTO, RETURN statements,
Result Sets, SQLSTATE,...
| Object
([
m CALL
| 16 recursive)
> SQL DATA
> NO SQL < CONTAINS SQL < READS SQL DATA < MODIFIES SQL DATA
B Savepoint Transaction
m DB2 UDB (LUW) Version 8.2 ; /\

e C _ DB2
® SQL procedures Max Size 64KB 2 MB! 8.2

°
"II }fa !Eiw L:-;: = i1:vX Universal Database
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Stored Procedure

Server Server
h
—pp [ Stored
DEZ L DB2 DBM Procedure
—
<
Client Client
[ DB2 Client Application ] [ DB2 Client Application ]
Network Network Logic
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Savepoint Transaction 1/3)

[db2v8@dbdcserv(Ja_JP)/home/db2v8/nativePSM]

==> db2 -vtd% -f savepoint.sql

DROP TABLE TEST_SOURCE

DB200001 The SQL command completed successfully.

CREATE TABLE TEST_SOURCE (ROW_NUMBER INT NOT NULL, TEST_DATA INT, DESCRIPTION CHAR(20))
DB200001 The SQL command completed successfully.

CREATE UNIQUE INDEX TEST_SOURCE_X ON TEST_SOURCE (ROW_NUMBER)
DB200001 The SQL command completed successfully.

INSERT INTO TEST_SOURCE VALUES (1,100, "this is rowl")
DB200001 The SQL command completed successfully.

INSERT INTO TEST_SOURCE VALUES (2,200, "this is row2")
DB200001 The SQL command completed successfully.

INSERT INTO TEST_SOURCE VALUES (3,300, "this is row3")
DB200001 The SQL command completed successfully.

INSERT INTO TEST_SOURCE VALUES (4,400, this is row4")
DB200001 The SQL command completed successfully.

INSERT INTO TEST_SOURCE VALUES (5,500, "this is row5")
DB200001 The SQL command completed successfully.

INSERT INTO TEST_SOURCE VALUES (6,600, "this is row6")
DB200001 The SQL command completed successfully.

DROP PROCEDURE savepttest
DB200001 The SQL command completed successfully.

i
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c IBM () Information Management 17
DB2 UDB V8.2 SQL
Savepoint Transaction 2/3)

CREATE PROCEDURE savepttest () LANGUAGE SQL
BEGIN
DECLARE COL1,COL2 SMALLINT ; DECLARE atend SMALLINT DEFAULT 0;
DECLARE CUR1 CURSOR WITH HOLD FOR
SELECT ROW_NUMBER,TEST_DATA FROM TEST_SOURCE ORDER BY ROW_NUMBER,;

DECLARE CONTINUE HANDLER FOR NOT FOUND SET atend=1;
DECLARE EXIT HANDLER FOR SQLEXCEPTION SET atend=1,
OPEN CUR1,;
FETCH CUR1 INTO COL1,COL2;
nextrow:

IF atend = 0 THEN

SAVEPOINT svpt ON ROLLBACK RETAIN CURSORS; _
WHILE (atend=0) DO
SET COL2 = COL2 + 100 ;
UPDATE TEST_SOURCE SET TEST_DATA = COL2 WHERE row_number = COL1;
FETCH CUR1 INTO COL1,COL2;
END WHILE;
IF COL2 > 400 THEN
COMMIT;
ELSE
ROLLBACK TO SAVEPOINT svpt; _
RELEASE SAVEPOINT svpt;
END IF;
GOTO nextrow;
END IF;

END
DB20000! The SQL command completed successfully.

L [T Universal Database

mation Management 18
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Savepoint Transaction 3/3)

call savepttest()

Return Status = 0

select * from TEST_SOURCE

ROW_NUMBER TEST_DATA  DESCRIPTION

200 this is rowl
300 this is row2
400 this is row3
500 this is row4
600 this is rows
700 this is row6

OO WM

6 record(s) selected.

;A Universal Database
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C

(V8.1

CREATE PROCEDURE
psmuno()
LANGUAGE SQL
label: BEGIN

DECLARE curl CURSOR
WITH RETURN FOR

SELECT *

FROM employee

END label

SQL Parsing
& generation

[ )

(1) A

SQL
Precompilation

2 )

C Compile and
Link

3)

SQL

DB2 UDB catalog
SYSCAT.PROCEDURES,
SYSCAT.PROCPARMS

.SQC source
with SQL and
#line
/ statements
A/ c
precompile
listing
C source .
with
messages
Package
dil installed in
~/sqllib//function/routine...

DB2 UDB V8.2

V8.2 Native PSM C

SQL

Byte Code

Array
Representing
> Procedural

SQL parsing &
pre-compilation

Control Flow

+

To drive
execution of
sections in
the package

DB2
Catalogs

Package




DB2 UDB V8.2 SQL

V8.2 Native PSM

Bytecode

(SYSIBM.SYSCODEPROPERTIES.SQL_COMPILED_CODE )

N

Package with sections for these queries
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DB2 UDB V8.2 SQL

DB2 UDB V8.2 (1)
B DB2 SQLROUTINE PREPOPTS V7.1
( )
° DB2 SQLROUTINE_PREPOPTS DB2

e db2set DB2_SQLROUTINE_PREPOPTS=options

° options DB2

BLOCKING {UNAMBIG | ALL | NO}

DATETIME {DEF | USA | EUR | ISO | JIS | LOC}
DEGREE {1 | degree-of-parallelism | ANY}
DYNAMICRULES {BIND | RUN}

EXPLAIN {NO | YES | ALL}

EXPLAINSNAP {NO | YES | ALL}

INSERT {DEF | BUF}

ISOLATION {CS |RR |UR |RS |NC}

QUERYOPT optimization-level

VALIDATE {RUN | BIND}

L2 Universal Database]
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DB2 UDB V8.2 2)

m SET ROUTINE.OPTS V8.2)
( )

°
DB2 SQLROUTINE PREPOPTS DB2
SET ROUTINE OPTS
SQL
GET ROUTINE OPTS
) SQL

DB2_SQLROUTINE_PREPOPTS

B REBIND ROUTINE_PACKAGE (V8.1)
e REBIND ROUTINE_PACKAGE SQL
REBIND

REBIND_ROUTINE_PACKAGE
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SET_ROUTINE_OPTS()

[db2v8@dbdcserv(Ja_JP)/home/db2v8]
==> dbh2 "call set_routine_opts("ISOLATION UR")"

Return Status = 0

[db2v8@dbdcserv(Ja_JP)/home/db2v8]
==> db2 -vtd$ -f rset.db2

CREATE PROCEDURE RSET( )
LANGUAGE SQL

SPECIFIC RSETSP

READS SQL DATA

BEGIN

DECLARE C1 CURSOR WITH RETURN TO CALLER FOR

SELECT * FROM TEST_SOURCE ORDER BY ROW_NUMBER; [db2v8@dbdcserv(Ja_JP)/home/db2v8]

OPEN C1; ==> db2 +c "insert into test_source values (101,101,'In-Flight')"
END DB20000I The SQL command completed successfully.

DB200001 The SQL command completed successfully.

[db2v8@dbdcserv(Ja_JP)/home/db2v8]
==> db2 “call rset()"

Result set 1

ROW_NUMBER ~TEST_DATA ~ DESCRIPTION

100 100 Committed
101 101 In-Flight

2 record(s) selected.
Return Status = 0

;A Universal Database
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REBIND ROUTINE_PACKAGE()

==> db2 -vtd$ -f rset.db2
drop procedure RSET
DB200001 The SQL command completed successfully.

CREATE PROCEDURE RSET

o)

LANGUAGE SQL

SPECIFIC RSETSP

READS SQL DATA

BEGIN

DECLARE C1 CURSOR WITH RETURN TO CALLER FOR
SELECT * FROM TEST_SOURCE ORDER BY ROW_NUMBER;
OPEN C1;

END

DB200001 The SQL command completed successfully.

[db2v8@dbdcserv(Ja_JP)/home/db2v8]
==> db2 "call sysproc.rebind_routine_package(*P","RSET", "ANY")"

Return Status = 0 ‘P D>
‘'SP’ > Specific
[db2v8@dbdcserv(Ja_JP)/home/db2v8]
==> db2 "call sysproc.rebind_routine_package(*SP", "RSETSP", "ANY")"

Return Status = 0

[:¥A Universal Database
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DB2 UDB V8.2 SQL

DB2 UDB V8.2 (3)

[ CLP V7.2, V8.1
eGET ROUTINE
> SAR
ePUT ROUTINE
>.SAR
[ ] "Built-in"

oSYSFUN.GET_ROUTINE_SAR
oSYSFUN.PUT_ROUTINE_SAR

L ¥ i
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GET ROUTINE/PUT ROUTINE

[db2v8@dbdcserv(Ja_JP)/home/db2v8]
==> db2 connect to sample

Database Connection Information
DB2/6000 8.2.0

DB2V8
SAMPLE

Database server
SQL authorization ID
Local database alias

[db2v8@dbdcserv(Ja_JP)/home/db2v8]

==> db2 get routine into rset.sar from procedure rset

DB200001 The GET ROUTINE command completed successfully.
[db2v8@dbdcserv(Ja_JP)/home/db2v8]

==>Is -l *.sar

-rw-rw-rw- 1 db2v8 db2adm 1933 Oct 04 23:33 rset.sar
==>db2 connect to v8db

Database Connection Information
DB2/6000 8.2.0

DB2V8
V8DB

Database server
SQL authorization ID
Local database alias

[db2v8@dbdcserv(Ja_JP)/home/db2v8]

==> db2 put routine from rset.sar owner db2v8

DB200001 The PUT ROUTINE command completed successfully.
[db2v8@dbdcserv(Ja_JP)/home/db2v8]

[:¥A Universal Database
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GET ROUTINE/PUT ROUTINE

[db2v8@dbdcserv(Ja_JP)/home/db2v8]
==> db2 connect to sample

Database Connection Information
DB2/6000 8.2.0

DB2V8
SAMPLE

Database server
SQL authorization ID
Local database alias

[db2v8@dbdcserv(Ja_JP)/home/db2v8]

==> db2 get routine into rset.sar from procedure rset
DB200001 The GET ROUTINE command completed successfully.
[db2v8@dbdcserv(Ja_JP)/home/db2v8]

==> db2 connect to windb user azuma using x080598x

Database Connection Information

Database server = DB2/NT 8.2.0
SQL authorization ID = AZUMA
Local database alias = WINDB

[db2v8@dbdcserv(Ja_JP)/home/db2v8]

==> db2 put routine from rset.sar owner azuma

SQLO443N  Routine "SYSFUN.PUT_ROUTINE_SAR" (specific name "PUT_SAR™) has
returned an error SQLSTATE with diagnostic text "-20135, 55046, 1".
SQLSTATE=38000

oS V8.2
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SQL PL V8.2

m FOR Loop WITH HOLD (V8.2)

e FOR Loop COMMIT
LOCK COMMIT FOR
Loop FOR Loop
WITH HOLD FOR Loop
m SIGNAL(V8.2)
° SQLSTATE
CHAR(5)

L ¥ i
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FOR Loop WITH HOLD

(Script)
drop table scratcht%
create table scratch (cl int)% -- Nested Compound within FOR  -------—---—-———--—-
insert into scratch values 1,2,3% create procedure fortest ()
drop table tletter% language sql
create table tletter (cl int)% begin not atomic
drop procedure fortest% declare data int default 0;
I: for row as curl CURSOR with hold for
echo -- Nested Compound within FOR  -----——----- % select cl from scratch
do
create procedure fortest () set data = cl;
language sql insert into tletter values (data);
begin not atomic commit;
declare data int default 0; end for I;
1: for row as curl CURSOR with hold for end
select cl from scratch DB200001 The SQL command completed successfully.
do
set data = cl; call fortest()
insert into tletter values (data);
commit; Return Status = 0
end for I;
end’%
select * from tletter
call fortest(Q)%
c1
select * from tlettery | | mmmmmee
1
2
3
3 record(s) selected.

[:¥A Universal Database
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BCALL in T igger
u

SQL

DB2 UDB V8.2

SQL
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DB2 UDB V8.2 SQL

CALL in T igger

[
° CALL

CALL SQL

create trigger TR1 after insert on T1
referencing new as new

for each row mode db2sq|

begin atomic

declare row int;

call p1(row);

insert into t2 values (row);

end

;A Universal Database

R
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CALL

create table rtl (cl int) create table t1 (cl int)
DB200001  SQL DB200001  SQL
insert into rtl values (1),(2),(3) create table t2 (cl int)
DB200001  SQL DB200001 SQL
CREATE PROCEDURE P1(OUT result int) create trigger TR1 after insert on T1
MODIFIES SQL DATA referencing new as new
LANGUAGE SQL for each row mode db2sql
OLD SAVEPOINT LEVEL begin atomic
BEGIN NOT ATOMIC declare row int;
SET result = ( select count(*) from rtl) ; call pl(row); _
END insert into t2 values (row);
DB200001  SQL end

DB200001  SQL
call p1(?)
insert into t1 values (1),(2)
DB200001  SQL

© RESULT select * from t2
3
C1
=0 0 e
3
3
2

[:¥A Universal Database
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INSTEAD OF CALL

create table rtl (cl int) create table t1 (cl int)

DB200001 The SQL command completed DB200001 The SQL command completed successfully.
successfully.
create view vl as select cl from tl

insert into rtl values (1),(2),(3) DB200001 The SQL command completed successfully.
DB200001 The SQL command completed
successfully. create table t2 (cl int)

DB200001 The SQL command completed successfully.
CREATE PROCEDURE P1(OUT result int)

MODIFIES SQL DATA create trigger TR1 instead of insert on vl _
LANGUAGE SQL referencing new as new
OLD SAVEPOINT LEVEL for each row mode db2sql
BEGIN NOT ATOMIC begin atomic
SET result = ( select count(*) from rtl) ; declare row int;
END call pl(row);
DB200001 The SQL command completed insert into t2 values (row);
successfully. end
DB200001 The SQL command completed successfully.
call p1(?)
insert into vl values (1)
Value of output parameters DB200001 The SQL command completed successfully.
Parameter Name : RESULT select * from t2

Parameter Value : 3

Return Status =0 | e

1 record(s) selected.

;A Universal Database
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W SQL SQL
° SQL UDF
° (SMP)
1
° COMMIT
ROLLBACK
ROLLBACK TO SAVEPOINT
°o ( ) /
/ /
° MODIFIES SQL DATA
CALL BEFORE
°
UPDATE DELETE
INSERT
°

¥4 Universal Database

DB2 UDB V8.2 SQL

CALL

create trigger TR1 after insert on T1 db2 "2 SQLO270N*
referencing new as new
for each row mode db2sql
begin atomic SQLO0270N ( =
declare row int; "<reason-code>")
call pl(row);
insert into t2 values (row);
end

DB21034E
SoL
soL 70

SQLO270N (
= "70") LINE NUMBER=6. 71 SQL SQL

SQLSTATE=429970 CALL _

[:¥A Universal Database




DB2 UDB V8.2 SQL

CALL Stored Procedure COMMIT

create trigger TR1 after insert on T1 db2 '? SQLO751N'
referencing new as new
for each row mode db2sql
begin atomic SQLO751N "<routine-name>"
declare row int; ( "<specific-name>")
call pl(row);
insert into t2 values (row);
end

DB200001 The SQL command completed

successfully.

insert into t1 values (1),(2)

DB21034E The command was processed as an SQL
statement because it was not a COMMIT ROLLBACK (SAVEPOINT )
valid Command Line Processor command. During
SQL processing it returned:

SQLO723N  An error occurred in a triggered SQL
statement in trigger COMMIT ROLLBACK
"DB2V8.TR1". Information returned for the
error includes SQLCODE "-751",

SQLSTATE " " and message tokens
“DB2V8.P1]|SQL041005203116110".
SQLSTATE=09000

;A Universal Database
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MODIFIED SQL DATA CALL
BEFORE

create table rtl (cl int) create trigger TR1 no cascade before insert on T1
DB200001 The SQL command completed referencing new as new
successfully. for each row mode db2sql
begin atomic

insert into rtl values (1),(2),(3) call p1Q);
DB200001 The SQL command completed end
successfully. SQLO797N  The trigger "DB2V8.TR1" is defined 1

with an unsupported triggered SQL statement. h
CREATE PROCEDURE P1() LINE NUMBER=6. SQLSTATE=42987

MODIFIES SQL DATA _
LANGUAGE SQL
OLD SAVEPOINT LEVEL
BEGIN NOT ATOMIC
insert into rtl values (10),(20),(30);
END
DB200001 The SQL command completed
successfully.

create table t1 (cl int)
DB200001 The SQL command completed
successfully.

D foxiss g L2 Universal Database
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SQL

create wrapper DRDA
DB200001  SQL

create server udb type DB2/NT VERSION 8.2
WRAPPER DRDA AUTHORIZATION “azuma" PASSWORD "'x™
ptions (Node "LOCAL",DBNAME "SAMPLE",FOLD_ID "L-,
FOLD_PW "L%)

DB200001  SQL

create user mapping for USER server udb options
(Remote_authid <azuma ™, Remote_password

“ x080598x ~

DB200001  SQL

set passthru udb
DB200001  SQL

drop table rtl
DB200001  SQL

create table rtl (cl int)
DB200001  SQL

set passthru reset
DB200001  SQL

create nickname nkl for udb.azuma.rtl
DB200001  SQL

insert into nkl values (1),(2),(3)
DB200001  SQL

CREATE PROCEDURE P1(OUT result int)
READS SQL DATA
LANGUAGE SQL
BEGIN
SET result = ( select count(*) from nkl) ;
END
DB200001  SQL

create table t1 (cl int)
DB200001  SQL

create table t2 (cl int)
DB200001  SQL

create trigger TR1 after insert on T1

referencing new as new

for each row mode db2sql

begin atomic

declare row int;

call pl(row);

insert into t2 values (row);

end
DB200001  SQL

insert into t1 values (1)
SQLO723N "AZUMA.TR1" SQL

SQLCODE "-20136" SQLSTATE "'55047"

"AZUMA.P1]SQL041005211901017"
SQLSTATE=09000

<
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CREATE PROCEDURE RSET

@)

LANGUAGE SQL

SPECIFIC RSETSP

BEGIN

UPDATE TEST_SOURCE SET TEST_DATA=TEST_DATA+1;--
END

DB200001 The SQL command completed
successfully.

begin atomic

declare a smallint;--

update test_source set test data=test_data+l;--
call rset();--

end

SQLO746N Routine "DB2V8.RSET" (specific name
"RSETSP™) violated nested SQL

statement rules when attempting to perforn
operation "MODIFY" on table
"'DB2V8.TEST_SOURCE™. SQLSTATE=57053

db2 '? SQLO746N'

SQLO746N "<routine-name>*
( "<specific-name>")
"<table-name>" "<operation>"
SQL

“<routine-name>" (
"<table-name>"

“<specific-name>")
"<operation>"

! T
IBM () Information Management
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DB2 UDB V8.2

B SAVEPOINT
mDB2 UDB V8.1
mDB2 UDB V8.2

HSAVEPOINT
|

SQL

¥4 Universal Database

DB2 UDB V8.2

SQL

;A Universal Database




DB2 UDB V8.2 SQL

SAVEPOINT

B SQL

SAVEPOINT S1 ON ROLLBACK RETAIN CURSORS ;
INSERT INTO MYTAB (C1, C2) VALUES (2,3);
INSERT INTO MYTAB (C1, C2) VALUES (2,1);
INSERT INTO MYTAB (C1, C2) VALUES (245, 5);

ROLLBACK TO SAVEPOINT S1; v

SAVEPOINT S1 ON ROLLBACK RETAIN CURSORS ;

INSERT INTO MYTAB (C1, C2) VALUES (2, 300) ; c1 )

INSERT INTO MYTAB (C1, C2) VALUES (200,3); | | ==mmmmmmmmm cmmmmeeeeee

COMMIT; 2 300
200 3

SELECT * FROM MYTAB ;

U[:¥8 Universal Database
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|
B Syntax

>>-SAVEPOINT-- savepoint-name --+-------- e >
"-UNIQUE-*" .

.-ON ROLLBACK RETAIN LOCKS-.
>--ON ROLLBACK RETAIN CURSORS-—#-=--nmmmmmmmmmmmmmmmmmm Fommm><

SAVEPOINT ROLLBACK TO

SAVEPOINT
SAVEPOINT
UNIQUE
SAVEPOINT SAVEPOINT
SAVEPOINT (SQLSTATE 3B501)
ON ROLLBACK RETAIN CURSORS
SAVEPOINT OPEN CURSOR ROLLBACK TO SAVEPOINT
CURSOR ROLLBACK TO SAVEPOINT SAVEPOINT ~ DDL
CURSOR SQLCODE 910
ON ROLLBACK RETAIN LOCKS
SAVEPOINT ROLLBACK TO SAVEPOINT
ROLLBACK TO SAVEPOINT
RELEASE SAVEPOINT
SAVEPOINT
SAVEPOINT ROLLBACK
ROLLBACK TO SAVEPOINT
SAVEPOINT ~ ROLLBACK

SAVEPOINT DDL CREATE ALTER CURSOR ROLLBACK
SQLCODE -910, SQLSTATE=57007
SAVEPOINT CURSOR OPEN FETCH

LOB Locator ROLLBACK TO SAVEPOINT

[:¥A Universal Database
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DB2 UDB V8.1

u SAVEPOINT
B SAVEPOINT Atomic Compound SQL
W Atomic Compound SQL SAVEPOINT

| SAVEPOINT
| SAVEPOINT
B SAVEPOINT SET INTEGRITY DDL

B On rollback release locks On rollback close cursors

M 3part name Nickname

L2 Universal Database]
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DB2 UDB V8.2
L4 SAVEPOINT

» SAVEPOINT Atomic Compound SQL
B Atomic Compound SQL SAVEPOINT

| SAVEPOINT
| SAVEPOINT
B SAVEPOINT SET INTEGRITY DDL

W On rollback release locks On rollback close cursors
M 3part name Nickname
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SAVEPOINT Atomic Compound SQL

EXEC SQL CREATE TABLE SAVE2(COL1 INT NOT NULL) ;
EXEC SQL COMMIT ;

EXEC SQL INSERT INTO SAVE2 VALUES(101),(102),(103) ;
EXEC SQL SAVEPOINT SAV1 ON ROLLBACK RETAIN CURSORS ;
EXEC SQL BEGIN COMPOUND ATOMIC STATIC

DELETE FROM SAVE2;

INSERT INTO SAVE2 VALUES (201),(202),(203);

END COMPOUND;

v8.1) SQL20112N SQLSTATE=3B002
SAVEPOINT SAVEPOINT
SAVEPOINT
SAVE2 coll = 201

(v8.2) SAVE2 coll = 202
SAVE2 coll = 203

¥ i .
m' e ¥4 Universal Database
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Atomic Compound SQL SAVEPOINT

EXEC SQL CREATE TABLE SAVE2(COL1 INT NOT NULL) ;
EXEC SQL COMMIT ;

EXEC SQL BEGIN COMPOUND ATOMIC STATIC
INSERT INTO SAVE2 VALUES (201),(202),(203);
SAVEPOINT SAV2 ON ROLLBACK RETAIN CURSORS ;
INSERT INTO SAVE2 VALUES (301),(302),(303);
ROLLBACK TO SAVEPOINT SAV2 ;

END COMPOUND;

SQLA011N
SQLAOLIN  SQL soL
(ve.) SOLAOIIN  SQL soL
SQLO0YSN
SAVE2 coll = 201
(v8.2) SAVE2 coll = 202
SAVE2 coll = 203

L [T Universal Database
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SAVEPOINT

CREATE TABLE save2 (coll int not null)
DB200001I SQL

INSERT INTO save2 VALUES (101), (102), (103)
DB200001 SQL

SAVEPOINT S1 ON ROLLBACK RETAIN CURSORS
DB200001 SQL

DELETE FROM save2
DB200001 SQL

INSERT INTO save2 VALUES (201)
DB200001 SQL

SAVEPOINT S2 ON ROLLBACK RETAIN CURSORS
DB200001 SQL

ROLLBACK TO SAVEPOINT S1
DB200001 SQL

SELECT * FROM save2

RELEASE SAVEPOINT S1
DB20000I SQL
commIT
DB200001  SQL

=

coL1
101 y~
102
103
3

SQL

SAVEPOINT
SAVEPOINT

V8.1

SQL20112N
SAVEPOINT
SQLSTATE=3B002

I V8.2

P ~—

SAVEPOINT I

s %
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DB2 UDB V8.2

u SAVEPOINT
B SAVEPOINT Atomic Compound SQL
B Atomic Compound SQL SAVEPOINT

| SAVEPOINT
| SAVEPOINT
B SAVEPOINT SET INTEGRITY DDL

B On rollback release locks On rollback close cursors

M 3part name Nickname

o
[’- : _ : ;¥4 Universal Database
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SAVEPOINT (1/2)

S
SAVEPOINT

CREATE TABLE T1 (C11 INT)
DB200001  SQL

CREATE TABLE T2 (C21 INT, C22 INT)
DB200001  SQL

INSERT INTO T2 VALUES (1,0)
DB200001  SOL INSERT INTO T1 VALUES (10)
DB200001  SQL
CREATE TRIGGER TR1 AFTER INSERT ON T1 .
REFERENCING NEW AS MODIFIED SELECT * FROM T1
FOR EACH ROW
MODE DB2SQL 11
WHEN (MODIFIED.C11 <20) | |-
BEGIN ATOMIC 10
UPDATE T2 SET C22=C22+20 ;-- 1
END
DB200001 QL SELECT * FROM T2
c21 c22
1 20
1
COMMIT
DB200001 SQL

[:¥A Universal Database
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SAVEPOINT (2/2)

SAVEPOINT

CREATE TRIGGER TR1 AFTER INSERT ON T1
REFERENCING NEW AS MODIFIED
FOR EACH ROW

MODE DB2SQL
WHEN (MODIFIED.C11 < 20) INSERT INTO T1 VALUES (10)

BEGIN ATOMIC DB200001  SQL

SAVEPOINT SAV1 ON ROLLBACK RETAIN CURSORS ;--
UPDATE T2 SET C22=C22+20 ;--

SELECT * FROM T1

ROLLBACK TO SAVEPOINT SAVL ;-- ci1
RELEASE SAVEPOINT SAVL ;-- | | ==
10
END
1
DB21034E
soL
L SELECT * FROM T2
SQLO104N "20) BEGIN ATOMIC ™ c21 C22
"SAVEPOINT SAVION | | A :
ROLLBACK RE"
"'<compound_SQL_stmt>" 1
LINE NUMBER=7.
SQLSTATE=42601 o

DB200001  SQL

%
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SET INTEGRITY DDL

EXEC SQL CREATE TABLE SAVE2(COL1 INT NOT NULL) ;
EXEC SQL COMMIT ;

EXEC SQL INSERT INTO SAVE2 VALUES(101),(102),(103) ;
EXEC SQL SAVEPOINT SAV1 ON ROLLBACK RETAIN CURSORS ;
EXEC SQL DELETE FROM SAVE2;

EXEC SQL INSERT INTO SAVE2 VALUES (201),(202),(203);

EXEC SQL SET INTEGRITY FOR SAVE2 OFF ; Error: SQLCODE = -910.
EXEC SQL SET INTEGRITY FOR SAVE2 IMMEDIATE CHECKED ;

strcpy(st, "SELECT * FROM SAVE2 ™);
EXEC SQL PREPARE S1 FROM :st;

EXEC SQL DECLARE C1 CURSOR FOR S1 ;
EXEC SQL OPEN C1 ;

SQLO0910N
SQL

EXEC SQL ROLLBACK TO SAVEPOINT SAV1 ;
sglcode : -910

do sqlstate : 57007

EXEC SQL FETCH C1 INTO :coll ;
it (SQLCODE!=0) break;

printf("SAVE2 coll = %d ¥n", coll);
Jwhile(1);

EXEC SQL CLOSE C1 ;
EXEC SQL COMMIT ;

wt ; 11:¥4 Universal Database
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[ Uow

® NEW SAVEPOINT LEVEL

® Atomic Compound SQL
B SAVEPOINT

SAVEPOINT
e CURSOR DDL
SAVEPOINT

>  SAVEPOINT
SAVEPOINT

° SAVEPOINT
Rollback

'1*-

IBM () Information Management

SQL

SAVEPOINT

Procedure
/

SAVEPOINT

SAVEPOINT

SAVEPOINT

SAVEPOINT

;A Universal Database
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SAVEPOINT

B SAVEPOINT DDL ROLLBACK TO SAVEPOINT
DDL CURSOR
B NOT LOGGED INITIALLY SAVEPOINT
ROLLBACK TO SAVEPOINT UOW

B SAVEPOINT ROLLBACK TO SAVEPOINT
Drop

B SAVEPOINT RELEASE SAVEPOINT ROLLBACK TO
SAVEPOINT DB2 Buffered Insert Buffer
Flush

B CURSOR BLOCKING NO ROLLBACK TO
SAVEPOINT FETCH ROLLBACK

M xa end RELEASE SAVEPOINT

T:‘::.1. 4 ;¥4 Universal Database|
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DDL SAVEPOINT

CREATE TABLE T1
CREATE TABLE T2
CREATE TABLE T3
INSERT INTO T1
INSERT INTO T2
INSERT INTO T3

SAVEPOINT S1 ON ROLLBACK RETAIN CURSORS
PREPARE S1 (select from tl1) [ T1 DDL :l

ALTER TABLE T1 ADD COLUMN...

PREPARE S2 (select from t2) | [

ALTER TABLE T3 ADD COLUMN... T3 DDL j
PREPARE S3 (select from t3)
OPEN C1 USING S1

OPEN C2 USING S2

OPEN C3 USING S3
ROLLBACK TO SAVEPOINT S1

FETCH C1 L,

FETCH C2 c2 I
Cl C3 SQL0910N

FETCH C3 L Q

;A Universal Database
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CREATE TABLE save2 (coll int not null) FETCH FROM C1

DB200001 SQL coL1
INSERT INTO save2 VALUES (101), (102), (103) 102

DB200001 SQL 1
DECLARE C1 CURSOR FOR SELECT * FROM SAVE2 ROLLBACK TO SAVEPOINT S1

DB200001 SQL DB21034E

SQL

OPEN C1 SQL

DB200001  SQL

SQL1476N "0"

SAVEPOINT S1 ON ROLLBACK RETAIN CURSORS

DB200001 SQL SQLSTATE=40506
FETCH FROM C1 SELECT * FROM save2
coL1 SQLO204N  ""TAKAYA.SAVE2"

___________ SQLSTATE=42704

101
1
| UOW Rollback |
CREATE TABLE SAVET2 (COL1 INT) NOT LOGGED INITIALLY
DB200001 SQL

INSERT INTO SAVET2 values 201
DB200001I  SQL

[:¥A Universal Database
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SAVEPOINT

SQL

(1/2)

CREATE TABLE REGULAR (COL1 INT NOT NULL)
DB200001  SQL
INSERT INTO REGULAR VALUES (123)
DB20000I  SQL
DECLARE GLOBAL TEMPORARY TABLE T2 (COL1 INT )
NOT LOGGED
DB20000I  SQL
INSERT INTO SESSION.T2 VALUES(7)
DB20000I  SQL
DECLARE GLOBAL TEMPORARY TABLE T22 (COL1 INT)
NOT LOGGED
DB20000I  SQL
INSERT INTO SESSION.T22 VALUES (22)
DB20000I  SQL
SELECT * FROM REGULAR

coL1
123
1
SELECT * FROM SESSION.T2
coL1
7
1

SELECT * FROM SESSION.T22
coL1

SAVEPOINT S1 ON ROLLBACK RETAIN CURSORS
DB200001  SQL

INSERT INTO REGULAR VALUES (456)
DB200001  SQL

INSERT INTO SESSION.T2 VALUES (1), (3), (5)
DB200001  SQL

DECLARE GLOBAL TEMPORARY TABLE T3 (COL1 INT)

NOT LOGGED
DB200001  SQL

INSERT INTO SESSION.T3 VALUES (2). (4), (6)
DB200001  SQL

SELECT * FROM REGULAR

coLl

.'t* -

c IBM () Information Management

;A Universal Database

71

DB2 UDB V8.2 SQL
SELECT * FROM SESSION.T2 SELECT * FROM REGULAR
coL1 coL1
1 . 123 SAVEPOINT
3 SELECT * FROM SESSION.T2
5 coL1
7
SELECT * FROM SESSION.T22 0
coL1 SELECT * FROM SESSION.T22
----------- coL1
2 | e
1 22
SELECT * FROM SESSION.T3 1
coL1 SELECT * FROM SESSION.T3
----------- SQLO204N  "SESSION.T3" SQLSTATE=42704
2
4
6
3 SAVEPOINT drop |
ROLLBACK TO SAVEPOINT S1
DB200001 SQL

.'t* -
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SQL

Blocking Option SAVEPOINT (1/2)

EXEC SQL CREATE TABLE SAVE2(COL1 INT NOT NULL) ;
EXEC SQL COMMIT ;

strcpy(st, "SELECT * FROM SAVE2 ");

EXEC SQL PREPARE S1 FROM :st;

EXEC SQL DECLARE C1 CURSOR FOR S1 ;

EXEC SQL OPEN C1 ;

EXEC SQL FETCH C1 INTO :coll ;
printf("SAVE2 coll = %d ¥n", coll);
printf("FETCH SQLCODE = %d ¥n", SQLCODE);

EXEC SQL CREATE ALIAS SAVEA2 FOR TAKAYA.SAVE2 ;
printf("CREATE ALIAS SQLCODE = %d ¥n", SQLCODE);
EXEC SQL ROLLBACK TO SAVEPOINT SAV1 ;
printf("Rol Ibacked SAVEPOINT ¥n');

EXEC SQL FETCH C1 INTO :coll ;
printf("SAVE2 coll = %d ¥n", coll);
printf("FETCH SQLCODE = %d ¥n", SQLCODE);
EXEC SQL FETCH C1 INTO :coll ;
printf("SAVE2 coll = %d ¥n", coll);
printf("FETCH SQLCODE = %d ¥n", SQLCODE);

EXEC SQL INSERT INTO SAVE2 VALUES(101),(102) ; —=——

EXEC SQL SAVEPOINT SAV1 ON ROLLBACK RETAIN CURSORS ;
EXEC SQL INSERT INTO SAVE2 VALUES (201),(202),(203); -

| INSERT :I
I 201 202 203 INSERT :I

101 102

U[:¥8 Universal Database
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Blocking NO Blocking ALL

SAVE2 coll = 101 SAVE2 coll = 101

FETCH SQLCODE = 0 FETCH SQLCODE = 0

CREATE ALIAS SQLCODE = 0 CREATE ALIAS SQLCODE = 0

Rol Ibacked SAVEPOINT Rollbacked SAVEPOINT

SAVE2 coll = 102 SAVE2 coll = 102

FETCH SQLCODE = 0 FETCH SQLCODE = 0

SAVE2 coll = 102 SAVE2 coll = 201

FETCH SQLCODE = 100 FETCH SQLCOD§/\ 0

201 SAVEPOINT INSERT
DB2 DELETE

Blocking NO ROLLBACK TO SAVEPOINT OPEN/FETCH
ROLLBACK

IBM () Information Management
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mDB2 UDB V8.2 SAVEPOINT
® SAVEPOINT  Atomic Compound SQL
® Atomic Compound SQL SAVEPOINT

[ |
o SAVEPOINT
° SAVEPOINT
® SAVEPOINT SET INTEGRITY DDL
® On rollback release locks On rollback close cursors
® 3part name Nickname

[ |
® SAVEPOINT DDL
® SAVEPOINT NOT LOGGED INITIALLY

g ¥
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Larger SQL

DB2 Universal Database for Linux, UNIX and Windows V8.2

(

) Information Management

DB2 UDB V8.2 SQL

m SQL 64K  2MB
) 64K

® 64K RDBM
DB2 UDB

mV8.2 GA CLP

® Technote(2004.10.05)

http://www-1.ibom.com/support/docview.wss?rs=71&context=SSEPGG&uid=swg21181258&loc=en_US&cs=utf-8&lang=en
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SET LOCKTIMEOUT

DB2 Universal Database for Linux, UNIX and Windows V8.2

() Information Management

DB2 UDB V8.2 SQL
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mV8.1

mV8.2 SET LOCK TIMEOUT
|

N (%X Universal Database

i B
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V8.1

H DB2 UDB V8.1

e | OCKTIMEOUT DB
o

® [nformix
> SET LOCK MODE TO WAIT (
® Oracle
» LOCK TABLE NOWAIT

® Sybase
> SET LOCK WAIT | NO WAIT (
® Microsoft
» SET LOCK TIMEOUT (

s
c IBM () Information Management 83
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DB2 UDB V8.2

V8.2 SET LOCK TIMEOUT

|
CURRET LOCK TIMEOUT
» SET CURRENT LOCK TIMEOUT
LOCKTIMEOUT DB
|

® [BM Informix
> SET CURRENT LOCK MODE

g
c IBM () Information Management 84
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V8.2 SET LOCK TIMEOUT

B SET CURRENT LOCK TIMEOUT

SQL

.-CURRENT-. =
>>-SET-—tmmmmmmmm - +-=LOCK TIMEQUT=+=m—tmmmmmmmm oo >
St WAl T s ><
SO o) 7Y |y +
I +
| --WAIT-. |
oo +--integer-constant-+
K "_host-variable---------———-- .
e WAIT CURRENT LOCK TIMEOUT=-1
® NOT WAIT CURRENT LOCK TIMEOUT=0
® NULL LOCKTIMEOUT DB
e [WAIT] -1 32767
°
B infomix
® SET CURRENT LOCK MODE TO
> LOCK TIMEOUT

IBM () Information Management 85
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I
LOCKTIMEOUT
CURRENT LOCKTIMEOUT DB LOCKTIMEOUT
CURRENT LOCKTIMEOUT SET CURRENT LOCK TIMEOUT
V8.1 30000 V8.2 32767
db2 SET LOCK TIMEOUT WAIT -1
db2 SET LOCK TIMEOUT NOT WAIT 0 SQL0911
db2 SET LOCK TIMEOUT NULL DB LOCKTIMEOUT
db2 SET LOCK TIMEOUT integer LOCKTOMEOUT -1 32767
db2 SET LOCK TIMEOUT LOCKTIMEOUT -1 32767
NULL DB
Informix DB2
Informix SET CURRENT LOCK MODE TO
DB2 UDB V8.2 SET CURRENT LOCK TIMEOUT Informix SET CURRENT LOCK MODE TO
SET LOCK MODE TO --+-- NOT WAIT. +-—|
| |
+-- WAIT + +
| |
+-integer-constant--+
db2 SET LOCK TIMEOUT WAIT -1
db2 SET LOCK TIMEOUT NOT WAIT 0
db2 SET LOCK TIMEOUT WAIT 30 30

IBM () Information Management 86
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SET LOCK TIMEOUT
4 )

LOCK

- J

testl LOCK

TEST1
1]

v

db2 +C LOCK TABLE TEST1 IN EXCLUSIVE MODE

CURRENT LOCK TIMEOUT

db2 SET CURRENT LOCK TIMEOUT 0

LOCK TEST1 SELECT

db2 "SELECT * FROM TEST1

SQLO911N
"68" SQLSTATE=40001

DB2 UDB V8.2 SQL

LOCK MODE

*«INFORMIX SET LOCK MODE CURRENT LOCK TIMEOUT

$ db2 GET DB CFG FOR SAMPLE | FIND “LOCKTIMEOUT

LOCKTIMEOUT -1
() (LOCKTIMEOUT) = -1

W

$ db2 SET LOCK MODE TO WAIT 10

$ db2 VALUES CURRENT LOCK TIMEOUT INFORMIX
LOCKTIMEOUT

0

-

10
1 record(s) selected.

. NULL DB

$ db2 SET CURRENT LOCK TIMEOUT NULL
$ db2 VALUES CURRENT LOCK TIMEOUT

NULL
DB

%
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I
LOCKTIMEOUT db2cli.ini

. LOCKTIMEOUT -1

$ db2 GET DB CFG FOR SAMPLE | FIND "LOCKTIMEOUT"
() (LOCKTIMEOUT) = -1

« EMPLOYEE

$ db2 +c LOCK TABLE EMPLOYEE IN EXCLUSIVE MODE

«Java LOCKTIMEOUT 5 EMPLOYEE
5 SQL0911

Execute Statement:
set lock mode to 5

Execute statement values(current lock timeout) 5
VALUE
Results:
special register values
_______________________ 5
5 sec: locktimeout SQLO91IN

SELECT * FROM EMPLOYEE WHERE EMPNO < '000100'
***SQL Exception***
[IBM][CLI Driver][DB2/NT] SQL0911N

"68" SQLSTATE=40001

;A Universal Database

DB2 UDB V8.2 SQL

/Iset current lock timeout 5

stmt.executeUpdate("set current lock timeout 5");

System.out.printin(" Execute statement values(current lock timeout) ");

ResultSet rs = stmt.executeQuery(" values(current lock timeout) ");

System.out.printin();
System.out.printin(" Results:¥n" +" special register values¥n" + " -----osmomommeemmeom ");
int locktimeout = 0;
while (rs.next())
{
locktimeout = rs.getint(1);
System.out.printin(" " + locktimeout + " sec : locktimeout¥n¥n");

/ISystem.out.printin(" " + Data.format(locktimeout, 8));

;A Universal Database
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S
properties put

System.out.printin("About to connect to "+url);

[ properties.put(“currentLockTimeout", "-1"); ]

System.out.printin("CurrentLockTimeout property is -1");

connect_to_db(con,properties,url);

[ properties.put(“currentLockTimeout", "32676"); ]

System.out.printin("CurrentLockTimeout property is 32676");

connect_to_db(con,properties,url);

[ properties.put("currentLockTimeout", "40"); ]

System.out.printin("CurrentLockTimeout property is 40");
connect_to_db(con,properties,url);

[ properties.put("currentLockTimeout", "0"); ]

System.out.printin("CurrentLockTimeout property is 0");

T -7 Universal Database
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H CLI/ODBC
® L[OCKTIMEOUT DB
> db2cli.ini
LOCKTIMEOUT={-1|0 | <=32767}

UPDATE CLI CFG FOR SECTION SAMPLE USING LOCKTIMEOUT 5

: Comment lines start with a semi-colon.

[SAMPLE]
LOCKTIMEOUT=5
[ |
e SET LOCK TIMEOUT

>

>

>

> MDC

M Federation
° JOIN SQL CURRENT LOCK
TIMEOUT

;A Universal Database
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SET LOCK TIMEOUT

Nick Name JOIN Nick Name SQL CURRENT LOCK TIMEOUT

DB2 UDB V8.2 SQL
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DB2 Universal Database for Linux, UNIX and Windows V8.2

() Information Management
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mV8.2 ALTER CULUMN
|

T (22 Universal Database

i B
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Generated Columns

e D NOT NULL

CREATE TABLE T1
(C1 INT NOT NULL
GENERATED ALWAYS AS IDENTITY (START WITH 1, INCREMENT BY 1),
C2 DOUBLE,
C3 DOUBLE GENERATED AS (C1+C2),
C4 INT GENERATED AS (CASE WHEN C1>C2 THEN 1 ELSE NULL END));

INSERT INTO T1 VALUES (DEFAULT, 2, DEFAULT, DEFAULT)

1  +2.00000000000000E+000  +3.00000000000000E+000 =

c IBM () Information Management 99
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(re-write)

re-write
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DB2 UDB V8.2

B INSERT WITH DEFAULT
® INSERT INTO t1 VALUES(1,2,DEFAULT DEFAULT)

e INSERT INTO t1 (C1, C2) VALUES(1,2)
e INSERT INTO t1 (C1, C1) SELECT C1,C2 FROM t2

generation-expression

e UPDATE t1 SET C2=2 WHERE C1 =3

|
® INSERT INTO t1 VALUES(1,2,3,NULL)

e UPDATE t1 SET C3 = 3.0 WHERE C1 = 1
o SQLO798N(428C9)

U[:¥8 Universal Database

c IBM () Information Management 101
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L
*INSERT WITH DEFAULT
. VALUES DEFAULT
INSERT INTO t1 VALUES(DEFAULT,2,DEFAULT,DEFAULT)
INSERT INTO t1 (C2) VALUES(3)
C1 C2 C3 C4
1 +2.00000000000000E+000  +3.00000000000000E+000
2 +3.00000000000000E+000  +5.00000000000000E+000 -
. ! C2=3 C2
. generation-expression c3
UPDATE T1 SET C2=5 WHERE C2=3
C1 C2 C3 C4
l 2 +5.00000000000000E+000  +7.00000000000000E+000 = I
DB2

INSERT INTO t1 VALUES(1,2,3,NULL)
UPDATE t1 SET C3 = 3.0 WHERE C1=1
SQLO798N(428C9)
SQLO798N GENERATED ALWAYS "c3"
SQLSTATE=428C9

[:¥A Universal Database
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V8.2 ALTER CULUMN

BALTER TABLE ALTER CULUMN

ALTER ID
GENERATED ALWAYS AS = GENERATED AS

® generated-expression

L generated-expression

[ ID

° GENERATED ALWAYS GENERATED BY DEFAULT
° ID

°

°

°

g [T Universal Database
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generated-expression

CREATE TABLE GENE_TEST
(C1 INT NOT NULL,
C2 DOUBLE DEFAULT 1.1,
C3 DOUBLE NOT NULL,
C4INT)

INSERT INTO GENE_TEST (C1,C3,C4)VALUES(1,1.5,9)
INSERT INTO GENE_TEST VALUES(5, DEFAULT, 1.3, 5)

C1 C2 C3 c4
1 +1.10000000000000E+000  +1.50000000000000E+000 9
5 +1.10000000000000E+000  +1.30000000000000E+000 5
*SET INTEGRITY OFF T1
SET INTEGRITY OFF generated-expression SQL20054N

SET INTEGRITY FOR GENE_TEST OFF

[:¥A Universal Database

g
c IBM () Information Management 104




DB2 UDB V8.2 SQL

generated-expression

« C3 Cl1+C2 generated-expression

ALTER TABLE GENE_TEST ALTER COLUMN C3 SET GENERATED ALWAYS AS(C1+C2)

. C4 ALTER C1>C2 1 null generated-expression

ALTER TABLE GENE_TEST
ALTER COLUMN C4 SET GENERATED ALWAYS AS(CASE WHEN C1>C2 THEN 1 ELSE NULL END)

d SELECT SQLO668N
SQLO668N "1 "MAKIKO.GENE_TEST" SQLSTATE=57016
. ON

SET INTEGRITY FOR GENE_TEST IMMEDIATE CHECKED FORCE GENERATED

C1 C2 C3 C4 C3 Cc4
__________ - GENERATED
1 +1.10000000000000E+000 [+2 -10000000000000E+000

5 +1.10000000000000E+000 | +6.10000000000000E+000

c IBM () Information Management 105

DB2 UDB V8.2 SQL

generated-expression
I

. generated-expression
generated-expression

ALTER TABLE GENE_TEST ALTER COLUMN C3 DROP EXPRESSION

* INSERT

INSERT INTO GENE_TEST (C1)VALUES(10)

C1 C2 C3 C4

1 +1.10000000000000E+000  +2.10000000000000E+000 =

10 +1.10000000000000E+000

C3 generated-expression
NULL
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ID NOT NULL C1 NOT NULL

« C1 ID ID=20 ID

ALTER TABLE GENE_TEST ALTER COLUMN C1 SET GENERATED ALWAYS AS IDENTITY(START WITH 20)

INSERT INTO GENE_TEST (C2)VALUES(5.1);
INSERT INTO GENE_TEST (C1,C2)VALUES(DEFAULT, 5.1);

C1 C2 C3 c4
1  +1.10000000000000E+000  +2.10000000000000E+000 =
5 +1.10000000000000E+000  +6.10000000000000E+000 1
10 +1.10000000000000F+000 = 1
20 +5.10000000000000E+000 = 1
21 +5.10000000000000E+000 - 1

C1 ID

: B 17X Universal Database
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GENERATED ALWAYS GENERATED BY DEFAULT

. GENERATED ALWAYS GENERATED DEFAULT

GENERATED ALWAYS DB2

GENERATED BY DEFAULT DB2
. ID C1 GENERATED ALWAYS AS IDENTITY  GENERATED BY DEFAULT AS IDENTITY
ID=30 C1 ID

ALTER TABLE GENE_TEST ALTER COLUMN C1 SET GENERATED BY DEFAULT RESTART WITH 30

. C1 1 C1

INSERT INTO GENE_TEST (C1,C2)VALUES(25,6.1)

5 +1.10000000000000E+000  +6.10000000000000E+000 1
10  +1.10000000000000E+000 = 1
1

ID 30 20  +5.10000000000000E+000 =
21 +5.10000000000000F+000 =
C1 7 [ 25  +6.10000000000000E+000 =

25

C1 C2 C3 C4
1 +1.10000000000000E+000  +2.10000000000000E+000

;A Universal Database
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GENERATED ALWAYS GENERATED BY DEFAULT

. Ci 1 C1 30 ID INSERT C1
31

INSERT INTO GENE_TEST (C2)VALUES(7.1),(7.1)

1 +1.10000000000000E+000  +2.10000000000000E+000

5 +1.10000000000000E+000  +6.10000000000000E+000
10  +1.10000000000000E+000 =
20  +5.10000000000000E+000 =
21 +5.10000000000000E+000 =
25 +6_10000000000000E+000 =
30 +7.10000000000000E+000 =
31 +7.10000000000000E+000 =

Y S =

Cl ID 30

;A Universal Database
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« C1 ID Cl NOT NULL INT

ALTER TABLE GENE_TEST ALTER COLUMN C1 DROP IDENTITY

-« C1

INSERT INTO GENE_TEST (C2)VALUES(8.1)

cL c2 c3 c4
1 +1.10000000000000E+000  +2.10000000000000E+000

5 +1.10000000000000E+000  +6.10000000000000E+000

10 +1.10000000000000E+000 -
20 +5.10000000000000E+000 -
21 +5.10000000000000E+000 -
25  +6.10000000000000E+000 -
I 30 +7.10000000000000E+000 -
N l 31 __+7.10000000000000E+000 -

C1
WITH DEFAULT 100
NOT NULL

[ e N

0 +8.10000000000000E+000 =

[:¥A Universal Database
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« C2

ALTER TABLE GENE_TEST ALTER COLUMN C2 DROP DEFAULT

C2 c2 NULL

INSERT INTO GENE_TEST (C1,C2)VALUES(40,DEFAULT)

C1 C2 C3 c4
1  +1.10000000000000E+000  +2.10000000000000E+000
5 +1.10000000000000E+000  +6.10000000000000E+000

10  +1.10000000000000E+000 =

20  +5.10000000000000E+000 =

21  +5.10000000000000E+000 =

25  +6.10000000000000E+000 =

30 +7.10000000000000E+000 =

31 +7.10000000000000E+000 =

+000 _
| 40 - -

S N N T a  a

1
—_—

c2
NULL

;A Universal Database
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ALTER

I
e Cl1 C3 GENERATED C1 10 C3 C2*2

CREATE TABLE GENE_TEST2 (C1 INTEGER NOT NULL GENERATED ALWAYS AS (10) ,
C2 DOUBLE,
C3 INTEGER GENERATED ALWAYS AS (INTEGER(C2)*2) NOT NULL,
C4 INTEGER)

generated-expression

INSERT INTO GENE_TEST2 (C2)VALUES(1.1),(5.1) ID

*C3 generated-expression C3 ID

ALTER TABLE GENE_TEST2 ALTER COLUMN C3 l/
DROP EXPRESSION SET GENERATED BY DEFAULT AS IDENTITY (START WITH 1)

C3 generated-
INSERT INTO GENE_TEST2 (C2)VALUES(10.1),(15.1)" expression
C2*2
C1 C2 c3 C4 '\

10  +1.10000000000000E+000 2 -

10  +5.10000000000000E+000 10 - c3 D

10  +1.01000000000000E+001 1 ’< D

10 +1.51000000000000E+001 2 - N

;A Universal Database
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BREOPT
HEXPLAIN
|

|

© IBM. () 115
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SQL ( (TABLE1) |

SELECT C1, C2 FROM TABLE1
WHERE C1='NewYork’
AND C2<=10

RUNSTATS
LOAD STATISTIC YES
SQL UPDATE

) Universa Detabase
© IBM () 117
DB2 UDB V8.2
E  SQL
[ ]
o PREPARE
B SQL
o (PREPARE)
[ ]
> SQL
>

B Y23 Universal Database
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sQL
(?)
(?)

>

strcpy (str,"SELECT COL2 FROM T1 WHERE C1 BETWEEN ? AND ?'%);
EXEC SQL PREPARE stl FROM :str;

EXEC SQL DECLARE curl CURSOR FOR stl;

val1l=100;

val2=200;

EXEC SQL OPEN curl using :vall, :val2;

EXEC SQL FETCH curl INTO :val3;

;A Universal Database
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DB2 UDB V8.2

[ SQL SQL SQL
u SQL
CPU
] where SQL
u Prepare
1

String selectString = ““SELECT COL1 FROM TABLE1 WHERE COL2=10 and COL3=~AAA~ >~
Stmt.executeQuery(selectString);

2
PreparedStatement selectVal = con.prepareStatement (
““SELECT COL1 FROM TABLE1l WHERE COL2=? and COL3=?77);
selectVal .setint(1, 10);
selectVal.setString(2, ““AAA”7);
selectVal .executeQuery();

u SELECT COL1 FROM TABLE1 WHERE COL2=10 and COL3="AAA’ SQL Prepare
executeQuery SELECT COL1 FROM TABLE1 WHERE COL2=  and COL3=

Prepare
SELECT COL1 FROM TABLE1 WHERE COL2=  and COL3=

COL2 COL3

[:¥A Universal Database
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|
°
°
|
® SQL
) SQL
e DECLARE SECTION
°

EXEC SQL BEGIN DECLARE SECTION;
short varl;
short var2;
EXEC SQL END DECLARE SECTION;
vall=100;

EXEC SQL SELECT COL2 INTO :val2 FROM T1 WHERE COLI1< :varl;

;A Universal Database
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DB2 UDB V8.2

|

°

e SQL

°
CURRENT DATE
CURRENT TIME
CURRENT TIMESTAMP
CURRENT SCHEMA
CURRENT SERVER

°

SELECT COUNT(*),CURRENT TIMESTAMP
FROM SYSIBM.SYSDUMMY1

[:¥A Universal Database
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0
o
o COLCARD
» COLCARD
» COLCARD
> T1 10000
- C1 1 1000 COLCARD=1000)
- C2 1 10000 COLCARD=10000)
— SELECT * FROM T1 WHERE C1 <=? AND C2 <=?
‘ COLCARD < C2 COLCARD
113 C2”
o
>
>

— BETWEEN

;A Universal Database
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DB2 UDB V8.2

[ |
°
°
°
>
T 10000 —
Cl1 1 1000 i
C2 1 10000 : 1 1
""""""""""""""""""""""" 1 2
< | SELECT FROMT1
SELECT ~FROMT1 1 9 WHERE COL1 =10 AND COL2 =10
WHERE COL1 = ANDCOL2 =100 ; 10
2 1 COL1<=10 100
COL1<=1 10 2 12 COL2 <= 10 10
COL2<=100 100 2 13 =
1 coL2
co 1000 9996
1000 | 9997 > X2
-> X1 1000 | 9998
1000 9999
1000 10000

[:¥A Universal Database
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|
°®
|
® TEST 10000
e C1 1 1000 COLCARD=1,000
e C2 1 10000 COLCARD=10,000
|
° X1 Cl1
° X2 C2
B SQL
° SELECT * FROM TEST WHERE C1 <=5 AND C2<=10000
° SELECT * FROM T1 WHERE C1<=? AND C2<=?
»> Cl 5 C2 10000
°

L2 Universal Database]

o BM () 125

DB2 UDB V8.2

C1<=5 and C2<=10000

Type . Dynamic
Operation: Close
Section : 201
Creator : NULLID
Package : SQLC2E06
Consistency Token : AAAAACEU
Package Version ID :
Cursor : SQLCUR201
Cursor was blocking: TRUE
Text :SELECT * FROM TEST WHERE C1 <=5 AND C2 <= 10000
Start Time: 2004-12-13 07:32:35.242307
Stop Time: 2004-12-13 07:32:35.259939
Exec Time: 0.017632 seconds
Number of Agents created: 1
User CPU: 0.000000 seconds
System CPU: 0.000000 seconds
Fetch Count: 50
Sorts: 1
Total sort time: 0 Cc1
SOrt OVertiows: U
Rows read: 50

ROWS WITter. O

L2 Universal Database]
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Cl<=7? and C2<=7?

Type : Dynamic
Operation: Close
Section : 4
Creator : NULLID C1=5 C2=10000
Package : SYSSH200
Consistency Token : SYSLVLO1
Package Version ID :

Cursor : SQL CURSH200C4
Cursor was blocking: TRUE

Text :SELECT * FROM TEST WHERE C1 <=? AND C2 <=?
Start Time: 2004-12-13 07:27:41.232574

Stop Time: 2004-12-13 07:27:41.256232

Exec Time: 0.023658 seconds
Number of Agents created: 1
User CPU: 0.020029 seconds
System CPU: 0.000000 seconds
Fetch Count: 50

Sorts: 0

Total sort time: 9

O mvede mn el

UIL UVCITIUVWO., UV C2 10000
Rows read: 10000

Rowes written: 0

U[:¥8 Universal Database
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REOPT

|
°
° SQL
>
° SQL
> PREPARE EXECUTE OPEN
B PREP BIND REBIND
°

e REOPT NONE
>

e REOPT ONCE
>

>
» FLUSH PACKAGE CACHE

e REOPT ALWAYS

>
: - L1PX Universal Database
© IBM () 129
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I
] SQL REOPT
® BIND REOPT SQL
EXECUTE OPEN
® REOPT ONCE OPEN EXECUTE
REOPT ALWAYS OPEN EXECUTE
] SQL REOPT
® REOPT ALWAYS DB2  OPEN EXECUTE
7 OPEN EXECUTE
m REOPT ONCE
1 7

- 123 Universal Database
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*REOPT
DB2

NONE
SQL

ONCE
SQL 7
ALWAYS
SQL
REOPT / NOREOPT VARS
REOPT ALWAYS RED(;zT NONE

DB2 for OS/390 DB2 for 0S/390

;A Universal Database
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DB2 UDB V8.2

*SYSCAT.PACKAGES REOPTVAR

>db2 bind test01.bnd reopt always
LINE MESSAGES FOR test01.bnd

SQLO0BLW
SQLO09IN “0" 0"

>db2 select substr(pkgname,1,10),REOPTVAR from syscat.packages where pkgname="TEST01'
1 REOPTVAR

TEST01 A

SYSCAT.PACKAGES
1 REOPTVAR

REOPT NONE  ='N’
REOPT ONCE =0’
REOPT ALWAYS ='A’

[:¥A Universal Database
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z/0S 0S/390 REOPT

mz/0S, OS/390 REOPT

e V5 REOPT
> NOREOPT(VARS) = REOPT NONE
> REOPT(VARS) = REOPT ALWAYS

® ONCE V8
> REOPT(NONE)
> REOPT(ALWAYS)
> REOPT(ONCE)

;A Universal Database
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CLI REOPT
ECLI REOPT
° COLLECTION
> NULLID cL BIND
> REOPT ONCE REOPTSET
> db2 bind @db2cli.Ist collection REOPTSET reopt once
ECOLLECTION
e CLI
> ODBC / OLE DB / .NET / JDBC(Legacy Type 2, 3
> db2cli.ini

db2 update cli cfg for section sample
using CurrentPackageSet REOPTSET

>

® Universal JDBC
» JDBCCollection

U[:¥8 Universal Database

135

DB2 UDB V8.2

m CLI REOPT CLI
REOPT NULLID CLI
REOPT NONE

H BIND COLLECTION

] db2cli.ini

B db2cli.ini Universal JDBC

JDBCCollection

DB2SimpleDataSource db2ds = new DB2SimpleDataSource();
db2ds.setDatabaseName("Sample™);
db2ds.setUser("user82");
db2ds.setPassword("stingerws");
db2ds.setJdbcCollection("REOPTSET"); <«
con = db2ds.getConnection();

[:¥A Universal Database
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I
|
e CLI (JDBC type2) REOPT
]
° TEST 10000
e C1 1 1000 10
e C2 1 10000
|
° X1 C1
° X2 C2
[ |
REOPT SQL
REOPT ALWAYS | Cl1<=5 AND C2<=1000 50
REOPT ALWAYS | C1<=1000 AND C2<=50 50
REOPT ONCE C1<=5 AND C2<=1000 50 |2
REOPT ONCE C1<=1000 AND C2<=50 50
REOPT ONCE FLUSH PACKAGE CACHE 50 | FLUSH PACKAGE CACHE
C1<=1000 AND C2<=50

L2 Universal Database]
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1 2 REOPT ALWAYS

>db2 bind @db2cli.Ist collection REOPTA REOPT ALWAYS
LINE MESSAGES FOR db2cli.Ist

SQLO061W
SOL0091IN “Q” “Q”

>db2 select SUBSTR(PKGSCHEMA,1,10),SUBSTR(PKGNAME where pkgschema="REOPTA'

1 2 REOPTVAR
REOPTA  SYSLH100
REOPTA  SYSLH101
REOPTA  SYSLH102
REOPTA  SYSLH200
REOPTA  SYSLH201
REOPTA  SYSLH202
REOPTA  SYSLH300
REOPTA  SYSLH301

REOPT ALWAYS

>>>>>>>>

>UPDATE CLI CFG FOR SECTION V8DB USING CurrentPackageSet REOPTA

L2 Universal Database]
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1 REOPT ALWAYS Cl =5 C2 =1000

Type : Dynamic
Section : 4
Operation: Close
Creator : REOPTA
Package : SYSSH200
Consistency Token : SYSLVLO1
Package Version ID :
Cursor : SQL CURSH200C4
Cursor was blocking: TRUE
Text :SELECT * FROM TEST WHERE C1 <=2 AND C2 <=?
Start Time: 2004-10-05 17:13:37.205302
Stop Time: 2004-10-05 17:13:37.210360
Exec Time: 0.005058 seconds
Number of Agents created: 1
User CPU: 0.000000 seconds
System CPU: 0.000000 seconds
Fetch Count: 50
Sorts: 0
Total sort time: 0 Cl<=5

Cart oV lnvfln\uo n
<

Rosz read 50

I'\UVVD Wi ILtCII U

. . A 23 Universal Database
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2 REOPT ALWAYS Cl =1000 C2 =50

Type : Dynamic
Operation: Close
Section 4
Creator : REOPTA
Package : SYSSH200
Consistency Token : SYSLVLO1
Package Version ID :
Cursor : SQL_CURSH200C4
Cursor was blocking: TRUE
Text :SELECT * FROM TEST WHERE C1 <=? AND C2 <="?
Start Time: 2004-10-05 17:13:37.205302
Stop Time: 2004-10-05 17:13:37.210360
Exec Time: 0.005058 seconds
Number of Agents created: 1
User CPU: 0.000000 seconds
System CPU: 0.000000 seconds
Fetch Count: 50
Sorts: 0 C2<=50
Total sort time: 0 50
SOrt OVErTIoWS: O
Rows read: 50

sasimidd~am . N
I\UV\IQ vviiwlel . v

[:¥A Universal Database
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3 5 REOPT ONCE

>db2 bind @db2cli.Ist collection REOPTO REOPT ONCE
LINE MESSAGES FOR db2cli.Ist

SQLO061W
SQLO09IN “0” “0”

>db2 select SUBSTR(PKGSCHEMA,1,10),SUBSTR(PKGNAME where pkgschema="REOPTO'

1 2 REOPTVAR
REOPTO  SYSLH100
REOPTO SYSLH101
REOPTO  SYSLH102
REOPTO  SYSLH200
REOPTO  SYSLH201
REOPTO  SYSLH202
REOPTO  SYSLH300

REOPT ONCE

O00O000O0

>UPDATE CLI CFG FOR SECTION V8DB USING CurrentPackageSet REOPT

D ulee S 12X Universal Database]
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DB2 UDB V8.2

3 REOPT ONCE Cl =5 C2 =1000

Type . Dynamic
Operation: Close
Section : 4
Creator : REOPTO
Package : SYSSH200
Consistency Token : SYSLVLO1
Package Version ID :
Cursor : SQL_CURSH200C4
Cursor was blocking: TRUE
Text : SELECT * FROM TEST WHERE C1 <=? AND C2 <=?
Start Time: 2004-10-05 10:19:37.220115
Stop Time: 2004-10-05 10:19:37.225347
Exec Time: 0.005232 seconds
Number of Agents created: 1
User CPU: 0.000000 seconds
System CPU: 0.000000 seconds
Fetch Count: 50
Sorts: 0
Total sort time: 0 Cl<=5

Carvt _nvnvflawnic: 0
ST UV e oo,

Rows read: 50
Rows written' 0

[:¥A Universal Database
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4 REOPT ONCE Cl =1000 C2 =50

Type . Dynamic
Operation: Close
Section : 4
Creator : REOPTO
Package : SYSSH200
Consistency Token : SYSLVLO1
Package Version ID :
Cursor : SQL CURSH200C4
Cursor was blocking: TRUE
Text : SELECT * FROM TEST WHERE C1 <=? AND C2 <=?

Start Time; 2004-10-05 10:20:18.435587

Stop-Time—2684=10=05-18:20:18:459490

Exec Time: 0.023903 seconds
I\Inmhnr nf Annnfe r-rnnfnrl 1
User CPU: 0.020028 seconds
System CPU: 0.000000 seconds
Fetch Count; 50

Sorts: 0
Total sort time: 0 C1<=1000
SOIt OVEITIOWS: U 10000

Rows read 10000

F\UVVD Wik ILLCII U

: X - (723 Universal Database]
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5 REOPT ONCE Cl =1000 C2 =50
3

Type : Dynamic FLUSH PACKAGE CACHE DYNMIC

Operation: Close

Section : 4

Creator : REOPTO

Package : SYSSH200

Consistency Token : SYSLVLO1

Package Version ID :

Cursor : SQL_CURSH200C4

Cursor was blocking: TRUE

Text :SELECT * FROM TEST WHERE C1 <=? AND C2<=7?

Start Time: 2004-10-05 10:27:14.803557

Ctan Tlmn ’)I'\I'\A 1!'\ I'\L'. 1N0:27:1 /1 809264

i o ey Sy e

Exec T|me 0 005707 seconds
Number of Agents created: 1
User CPU: 0.000000 seconds
System CPU: 0.000000 seconds
Fetch Count: 50

Sorts: 0

Total sort time: 0 C2<=50
DUI L uvel IIUVVD b 50
Rows read: 50

Dawie anwittan: N
AUV Voo U

R P93 Universal Databasd]
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SQL Procedure REOPT

mDB2 ROUTINE PREPOPTS

DB2_ROUTINE_PREPOPTS
CREATE PROCEDURE
® db2set DB2_ROUTINE_PREPOPTS=““REOPT ALWAYS~~
|

e FP9

(74 Universal Database
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REOPT

BREOPT ALWAYS

>
e LOOP SQL REOPT ALWAYS

EBREOPT ONCE

> EXPLAIN WITH REOPT ONCE

> FLUSH PACKAGE CACHE @

;A Universal Database
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EXPLAIN
BMEXPLAIN
® EXPLAIN EXPLAIN
> )SELECT EXPLAIN QUERYNO=100
— EXPLAIN ALL SET QUERY=100
FOR SELECT * FROM STAFF WHERE ID=100
®
> ) id
— EXPLAIN ALL FOR SELECT * FROM STAFF WHERE ID = ?
>
EXPLAIN
+ EXPAIN SQL

) N L2 Universal Database]
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EXPLAIN WITH REOPT ONCE
EWITH REOPT ONCE
e REOPT ONCE BIND
>

— EXPLAIN ALL WITH REOPT ONCE
FOR SELECT * FROM STAFF ID = ?

° EXPLAIN
EXPLAIN
® SQL
> SQL1169N Explain

="1" SQLSTATE=560C9

[:¥A Universal Database

© IBM () _ 150




DB2 UDB V8.2

>db2 "explain all with reopt once for SELECT * FROM TEST WHERE C1 <=? AND C2<=?"

DB21034E SQL
SQL

SQL1169N Explain =
"1"  SQLSTATE=560C9

>java test
Row count=5

>db2 “explain all with reopt once for SELECT * FROM TEST WHERE C1 <= ? AND C2 <=? “

SQL20287W
SQL
SQLSTATE=01671

B (X Universal Database
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EXPLAIN WITH REOPT ONCE

| EXPLAIN

EXPLAIN_PREDICATE PREDICATE_TEXT

o explain all with reopt once
for select c3 from t1 where c1<=? and c2<=?

® Explain

Select substr(predicate_text,1,25) as predicate from explain_predicate

PPREDICATE

(Q1.C2 <= :? [1000000])
(Q1.C1 <= :? [5])

i - LL2 Universal Database]
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db2exfmt
WITH REOPT ONCE
Predicates:

2) Sargable Predicate

Relational Operator: Less Than or Equal (<=)
Subquery Input Required: No
Filter Factor: 1

Predicate Text:

(Q1.C2 <= :? [1000000])

Predicates: ...  WITH REOPT ONCE
2) Stop Key Predicate

Relational Operator: Less Than or Equal (<=)

Subquery Input Required: No

Filter Factor: 0.0562139

Predicate Text:

L2 Universal Database]
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EXPLAIN WITH REOPT ONCE

HEXPLAN WITH REOPT ONCE
e DBADM

° DB2_VIEW REOPT _VALUES
> YES DBADM

¥4 Universal Database
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| BIND REOPT

DB2

© IBM. () 157

DB2 UDB V8.2
HmV8.2 GA FP8
° 9
® REOPT
SQL0020W BIND ( )
“REOPT"
FP9
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USE AND KEEP LOCKS

DB2 Universal Database for Linux, UNIX and Windows V8.2

() Information Management

DB2 UDB V8.2 SQL

;A Universal Database
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u FOR UPDATE
BFOR UPDATE

M Lock Request Clause

u

M L ock

B SQL Function, SQL Method
u

¥4 Universal Database
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FOR UPDATE
I
mS U
o U
Select ... for update Select ... for update
Update Update
U U
10 AAAAA
L 20 BBBBB —
30 CCCcCC
40 DDDDD
: R 22 Universal Database
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;A Universal Database
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FOR UPDATE

[ |
) 1 1
m JOIN
e FOR UPDATE SELECT
SQLO0511

: (%) :¥4 Universal Database
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u FOR UPDATE u
For Update Select
JOIN
SELECT View FOR UPDATE
FOR UPDATE SQLO511
[ SQLOSLIN FOR UPDATE ]
" U u update ....where current of cursor UPDATE

FOR UPDATE 11

;A Universal Database
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Lock Request Clause

B SELECT
® |solation Clause
> WITH USE AND KEEP LOCKS
°

select coll from t1 where col2=100
with rs use and keep update locks

select coll,col2 from t1,t2 where t1.coll=t2.col2
with rr use and keep exclusive locks

B FOR UPDATE U X
| Blocking
u SELECT

. % bj:¥4 Universal Database
c IBM () Information Management 167
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] V8.2 SELECT
WITH
] RR RS
] SELECT RS U 2 SELECT RR X
] FOR UPDATE u X
SELECT
] for update SELECT USE AND KEEP UDPATE
LOCKS 6%

[:¥A Universal Database
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Read-only cursor Updatable cursor

WITH RR (or default isolation RR) S U
WITH RR USE AND KEEP SHARE LOCKS
WITH RR USE AND KEEP UPDATE LOCKS
WITH RR USE AND KEEP EXCLUSIVE LOCKS
WITH RS (or default isolation RS)
WITH RS USE AND KEEP SHARE LOCKS
WITH RS USE AND KEEP UPDATE LOCKS
WITH RS USE AND KEEP EXCLUSIVE LOCKS

X C 0 unu X C wm

S
U
X
U
S
U
X

;A Universal Database
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| e
] Isolation Clause Lock Request Clause

] for update

;A Universal Database
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create table test0l (a char(l), b char(1), ¢ char(12)) select * from lock where table_name  "TESTO1
DB200001 SQL
TABLE_NAME LOCK_OBJECT_TYPE LOCK_MODE OBJECT_NAME
create index x1 on test01 (a)
DB200001 SQL -

TESTO1 ROW v 7
E'.‘f\?ffa!"".‘gaggﬂg}(‘.’g!""Eg. “dataz"y, (A", "c" , "data3), TESTOL  ROW U 6
("B","a","datas"),("B","b","data5"),("B","c", "data6") TESTO1 ROW u 5
DB200001 SQL TESTOL ROW v 4
TESTO1 TABLE IX TESTOL
commit
DB200001 SQL 5

declare cl cursor for select * from testOl where
test0l.a='A’
with rr use and keep update locks

DB200001  SQL

open cl
DB200001 SQL

: o U[:¥8 Universal Database
c IBM () Information Management 171
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] Lock Request Clause
] with rr use and keep update locks RR
U
[ ]
ﬂate view lock (TABLE_NAME, LOCK_OBJECT _TYPE, LOCK_MODE, OBJECT_NAME) \
as

select substr(TABLE_NAME,1,10) as TABLE_NAME,

case LOCK_OBJECT_TYPE
when 1 then 'TABLE' when 2 then 'ROW' when 4 then 'TABLESPACE'
when 5 then 'END OF TABLE' when 6 then 'KEY VALUE' when 19 then 'BLOCK'
else 'OTHER' end,

case LOCK_MODE
when 1 then 'IS" when 2 then 'IX' when 3 then 'S' when 4 then 'SIX' when 5 then X'
when 6 then 'IN" when 7 then 'Z" when 8 then 'U' when 9 then 'NS' when 10 then 'NX'
when 11 then 'W' when 12 then 'NW' end,

case LOCK OBJECT TYPE
when 1 then TABLE_NAME
else char(LOCK_OBJECT_NAME) end

Qm table (snapshot_lock('SAMPLE'-2)) as t; /

[:¥A Universal Database
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SQL

create table test0l (a char(l), b char(l), c char(12))
DB200001 SQL

create index x1 on test01 (a)
DB200001 SQL

insert into test01 values

("A","a","datal"),("A","b", "data2"),("A","c", "data3"),
("B","a","data4"),("B","b","data5"),("B","c","data6")
DB200001 SQL

commit
DB200001 SQL

declare cl cursor for select * from testOl where
test0l.a='A"
with rs use and keep exclusive locks

DB200001  SQL

open cl
DB200001 SQL

select * from lock where table_name "TESTOL"

TABLE_NAME LOCK_OBJECT_TYPE LOCK_MODE OBJECT_NAME

TESTO01 ROW X 6

TESTO1 ROW X 5

TESTO1 ROW X 4

TESTO1 TABLE IX TESTO1
4

;* .
c IBM () Information Management
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Lock

| RS RR

select ¢3,c5 from t1,t2 where t1.c1=A and tl1.c2=t2.c4
with rs use and keep update locks

C1 C4
T1 l T2
cl c2 c3
A a datal U
U
A a data2 c4 5
U
A a data3
a AAA U
B b datad
b BBB u
B b data5
U
B b data6 ¢ cee

¥4 Universal Database
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B Lock Request Clause RS RR
u RS RR
CSs
u RS RR CS
RS RR
] T1 T2 1
T1

;A Universal Database
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SQL Function, SQL Method

M create function / create method
) / Lock Request Clause
Function / Method

> INHERIT ISOLATION LEVEL WITHOUT LOCK REQUEST
> INHERIT ISOLATION LEVEL WITH LOCK REQUEST

® SQL Function/SQL Method
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u /
] Lock Request Clause
) INHERIT ISOLATION LEVEL WITHOUT LOCK REQUEST
) INHERIT ISOLATION LEVEL WITH LOCK REQUEST
u SQL SQL CREATE FUNCTION CREATE METHOD SQL
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Function

create table testl (cl int, c2 int)
DB200001 The SQL command completed successfully.

create unique index idxl on testl (cl)
DB200001I The SQL command completed successfully.

insert into testl values (1,100),(2,200),(3,300),(4,400),(5,500)
DB200001 The SQL command completed successfully.

create function funcl (x int) returns int
language sql reads sql data no external action
deterministic

inherit isolation level with lock request
return select c2 from testl where cl=x

DB200001 The SQL command completed successfully.
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Function

values (funcl(3)) with rr use and keep update locks

1 record(s) selected.
select * from lock where table_name="TEST1"
TABLE_NAME LOCK_OBJECT TYPE LOCK_MODE OBJECT_NAME

TEST1 ROW U 6
TEST1 TABLE IX TEST1

2 record(s) selected.
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Method

create type tpl as (il int, i2 int)
mode db2sql
ref using int
method mtl (pl int)
returns int
DB200001 The SQL command completed successfully.

create method mtl (pl int)
returns int for tpl
inherit isolation level with lock request
return select c2 from testl where cl=pl;
DB200001 The SQL command completed successfully.
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Method

select tpl()..mtl(T.cl) from table( values(2) ) as T(cl)
with rs use and keep exclusive locks

1 record(s) selected.

select * from lock where table_name="TEST1"

TABLE_NAME LOCK_OBJECT_TYPE LOCK_MODE OBJECT_NAME

TEST1 ROW X 5
TEST1 TABLE IX TEST1

2 record(s) selected.
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B FOR UPDATE Lock Request Clause
® Blocking For Update
® Join
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