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Review — Building Blocks for New Db2 12 Features
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Db2 11 Array Datatype
2147483647
»—CREATE—TYPE—array-typo—name—ASARRAY—[ [ i ] >

integer-constant

e Ordinary Array
—Bounded at declaration using an integer index

—  CREATE TYPE ORD_ARRAY AS INTEGER ARRAY[1000];

e Associative Array

—Unbounded at declaration using an integer or varchar index
—  CREATE TYPE ASSOC_ARRAY AS INTEGER ARRAY[INT];
—  CREATE TYPE ASSOC_ARRAY_VC AS DEC(15,2) ARRAY[VARCHAR(128)];

e Example

CREATE TYPE ORD_ARRAY AS INTEGER ARRAY[1000];
DECLARE myORD_ARRAY ORD_ARRAY;
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ARRAY_AGG
e ARRAY_AGG is used to load data into an array

SET myORD_ARRAY = (SELECT ARRAY_AGG(SALARY) FROM EMP);
OR
SELECT ARRAY_AGG(SALARY) INTO myORD_ARRAY FROM EMP;

my_ORD_ARRAY

Index Value
1 152750
2 94250

42 31840
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UNNEST

e Use the UNNEST Table Function to Extract Data from an Array

SELECT MEDIAN(SALARY) AS MEDIAN SALARY
FROM UNNEST (myORD ARRAY) AS SALARY;

my_ORD_ARRAY “_ MEDIAN_SALARY

Index Value 49545
1 152750
2 94250

42 31840
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Ordinary Array Example (V11)

-- Manipulate an Ordinary Array
CREATE PROCEDURE MY SALES TOT (OUT TOTAL INT, OUT TOTAL GT ONE INT )
BEGIN
DECLARE SALES ARR ORD ARRAY;
— Initialize Array
SET SALES ARR =
(SELECT ARRAY AGG(S.SALES) FROM SALES AS S WHERE S.SALES);
—-- TOTAL = SUM of all SALES
SET TOTAL =
(SELECT SUM(S.SALES) FROM UNNEST (SALES ARR) AS S(SALES));
-- TOTAL_GT ONE = SUM of all SALES greater than one.
SET TOTAL GT ONE =
(SELECT SUM(S.SALES) FROM UNNEST (SALES ARR) AS S(SALES) WHERE S.SALES <> 1);
END#

TOTAL TOTAL GT_ONE
-- CALL MY SALES_ TOT

CALL MY SALES TOT (:TOTAL, :TOTAL GT ONE); 155 143
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Positioning within an Array or Removing an Element

ARRAY_FIRST — Returns the Minimum Array Index Value of the Array

ARRAY _LAST — Returns the Maximum Array Index Value of the Array

ARRAY_NEXT — Returns the Next Larger Array Index Value Relative

ARRAY_PRIOR — Returns the Next Smaller Array Index Value Relative

ARRAY_DELETE — Deletes elements from an Array
ARRAY_TRIM (TRIM_ARRAY) — Deletes elements from an Ordinary Array
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Global Variables
e Similar to Created Global Temporary Tables (CGTTs)

— Definition is kept in the Catalog
—Instantiated at execution, contents are local to the thread

e Similar in concept to special registers but with ability to control use via GRANT and
REVOKE

e Non-Transactional
— Not Affected by COMMIT or ROLLBACK

e String based Global Variables are stored in Unicode

e Write
—SET, SELECT INTO, VALUES INTO, OUT or INOUT parms

e Read
— Essentially can be referenced anywhere an expression can be specified
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Global Variable — Example Usage
e CREATE

ﬁ DEFAULT NULL ﬁ
»— CREATE VARIABLE — vanable-name data-type ‘e
l— DEFAULT T constant Tr
special-register

data-type:

built-in-type
array-type-name

e Usage

CREATE VARIABLE CUR_TS TIMESTAMP(12);
SET CUR_TS = CURRENT TIMESTAMP;
SELECT CURRENT TIMESTAMP AS ”"NOW", CUR TS AS "PREVIOUSLY” FROM SYSIBM.SYSDUMMY1;

NOW PREVIOUSLY
2020-02-18-09.30.47.472929 2020-02-18-09.27.10.974902
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Db2 12 SQL
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Pagination
e Data-Dependent Pagination u erpressen ) Srpressen ™
Db2 12 now supports <, <=, >, >=( =and <> —
were supported in V10) as new basic predicate e
operators in row-value-expressions S
— row-value-expression = row-value-expression —
* Prior to V12 —you would code: —a—
WHERE (LASTNAME = ‘Trump’ AND FIRSTNAME > ‘Donald’) s
OR (LASTNAME > ‘Trump’) S

* InDb2 12 -you can code:
WHERE (LASTNAME, FIRSTNAME) > (‘Trump’, ‘Donald’)

* Db2 will convert to original ‘OR’ syntax and use Db2 10 “NI” Access Path
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Numeric Pagination - OFFSET

e Accessing Data within a result set
— Used when applications are using pagination and want to “skip” multiple pages in

a result set

e Priorto Db2 12
—Scrollable Cursor
—ROWSET Positioning
— Discarding Rows

»— select-clause — from-clause L _J L _J L _J -
where-clause group-by-clause having-clause

—FETCH "m” ROWS OFFSET “m” ROWS can be used together

OFFSET O ROWS FETCH FIRST 10 ROWS ONLY
OFFSET 10 ROWS FETCH FIRST 10 ROWS ONLY
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FETCH FIRST (LIMIT) Example

e Newer Applications are written to provide data to multiple screen sizes
—iPhone, iPad, Desktop

e Priorto Db2 12
— FETCH FIRST n ROWS ONLY clause only supports literal
SELECT LASTNAME FROM EMP FETCH FIRST 5 ROWS ONLY;

—Requires one statement in statement cache for each screen size you want to support

e With Db2 12
—FETCH FIRST “M” ROWS ONLY
— Support specification of a Host Variable or Parameter Marker that is castable to

BIGINT

SELECT LASTNAME FROM EMP FETCH FIRST ? ROWS ONLY;



CCDUG 2021

LIMIT Synonyms

e Syntax — Alternative Syntax Supported for compatibility with other DBMS

Alternative syntax

Equivalent syntax

LIMIT x FETCH FIRST x ROWS ONLY
LIMIT x OFFSET y OFFSET y ROWS FETCH NEXT x ROWS ONLY
LIMIT y, x OFFSET y ROWS FETCH NEXT x ROWS ONLY
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DELETE FETCH FIRST ‘m’ ROWS on Searched DELETE

searched delete:

table-name L J >
E view-name J 1 correlation-name 1—] include-column I—f
L SET —{ assignment-clause |—I L WHERE — search-condition J fetch-clause

L| isolation-clause I—J L QUERYNO — integer J

— SKIP LOCKED DATA —-

»—- DELETE FROM

v

Y

Notes:
1 1f the period-clause is specified, the fetch-clause must not be specified.

2 The same clause must not be specified more than one time.
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DELETE FETCH FIRST ‘m’ ROWS

e Customers need to DELETE data as part of normal data maintenance
—Don’t want to have to code a Positioned DELETE

—Searched Delete is easy to use, however:
Locking Impact (Including Lock Escalation)
Logging Impact (including concerns of rollback)

e DELETE WITH FETCH FIRST 'm” ROWS ONLY
—Simple processing DELETE...; COMMIT; DELETE..., COMMIT,; ...
— Can be used in a loop with a commit
— Can be used in an autonomous SQL PL Procedure
https://www.idug.org/p/bl/et/blogid=278&blogaid=648

e Restrictions
— A view that is defined with an instead of trigger if the fetch-clause is specified.
— A created global temporary table if the fetch-clause is specified.
— An accelerator-only table if the fetch-clause is specified.


https://www.idug.org/p/bl/et/blogid=278&blogaid=648
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Piecewise DELETE Example

CREATE PROCEDURE FFNR_PURGE_ROWS_SP(IN P_SEL_STMT VARCHAR(1000), IN P_TB NM VARCHAR(128),
IN P_NUM OF LPS INTEGER, IN P _COMMIT INTEGER) LANGUAGE SQL AUTONOMOUS
Pl: BEGIN

DECLARE v_DELETE VARCHAR(1000);
DECLARE v_counter integer DEFAULT O;

SET v_DELETE = 'DELETE FROM '|| P_TB NM || ' WHERE ' || P_SEL STMT || ' FETCH FIRST ' ||
P_COMMIT ||' ROWS ONLY’;

delete_loop: LOOP

EXECUTE IMMEDIATE v_DELETE;
COMMIT;

SET v_counter = v_counter + P_COMMIT;

IF v_counter >= P_NUM OF LPS THEN
LEAVE delete_loop;

END IF;

END LOOP delete_loop;
END P1l#
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Pagination, LIMIT, OFFEST - Performance Considerations

LIMIT and OFFSET used together to “Window” through the data can improve performance when compared to an

application fetching all the rows back and windowing through the data itself
— OFFSET 0 ROWS FETCH FIRST 20 ROWS ONLY
— OFFSET 20 ROWS FETCH FIRST 20 ROWS ONLY

If OPTIMIZE FOR n ROWS is omitted
— FETCH: 25
— DELETE: 10000

Db2 will replicate FETCH FIRST n ROWS ONLY into inner query block if possible
— Must satisfy ORDER BY and FETCH FIRST push-down rules
— Reduce the number of rows being returned from underneath subselect or fullselect

Original Query: After Rewrite by Optimizer:
SELECT Cl1 FROM T1 (SELECT Cl1 FROM T1 ORDER BY 1
UNION ALL FETCH FIRST 10 ROWS ONLY)
SELECT Cl1 FROM T2 UNION ALL
ORDER BY 1 FETCH FIRST 10 ROWS ONLY; (SELECT Cl1 FROM T2 ORDER BY 1

FETCH FIRST 10 ROWS ONLY)
ORDER BY 1 FETCH FIRST 10 ROWS ONLY;
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Extended MERGE
e Original MERGE — aka UPSERT

e Extended MERGE — ANSI SQL Standard based MERGE
—table-reference as an additional way of specifying source data for the MERGE
statement
— Multiple MATCHED clauses
—Enhanced predicates with MATCHED or NOT MATCHED
— DELETE operations
—IGNORE and the SIGNAL statement as actions
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Original MERGE (aka UPSERT) and Enhanced MERGE

NOT ATOMIC
CONTINUE ON
SQLEXCEPTION

or
(VALUES)




CCDUG 2021

Example Db2 9 MERGE — aka UPSERT

e MERGE Data from an Application into a Table
MERGE INTO ACCOUNT AS TRG

USING VALUES (:acct_hv, :amount_hv) FOR :hv ROWS AS SRC (ACCT, AMT)
ON TRG.ACCT = SRC.ACCT
WHEN MATCHED THEN
UPDATE SET TRG.AMT = TRG.AMT + SRC.AMT
WHEN NOT MATCHED THEN

INSERT (ACCT, AMT) (SRC.ACCT, SRC.AMT) YR [y
NOT ATOMIC CONTINUE ON SOLEXCEPTION;
10203 3000
SRC.ACCT | SRC.AMT TRG.ACCT | TRG.AMT
13579 1000 10203 3000 13579 1000
MERGE 24680 6000
24680 1500 24680 2000
24680 2500 g o523 2000 ‘ 95223 2000
95136 835 96136 3000 95136 3835

94578 5996 94578 10000 94578 15996
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Example MERGE with FULLSELECT

e MERGE Data from a Staging Table into another Table
MERGE INTO TRG AS TRG
USING (SELECT ACCT, AMT FROM SRC) AS SRC ON TRG.ACCT
WHEN MATCHED THEN UPDATE
SET TRG.AMT = TRG.AMT + SRC.AMT
WHEN NOT MATCHED THEN
INSERT (ACCT, AMT) VALUES (SRC.ACCT, SRC.AMT);

SRC.ACCT

TRG.ACCT TRG.AMT

10203 3000
SRC.ACCT | SRC.AMT TRG.ACCT | TRG.AMT

13579 1000
13579 1000 10203 3000 MERGE
24680 1500 24680 2000 S 3500
95223 2500 oo 2000 95223 4500
95136 835 96136 3000 95136 3835

94578 5996 94578 10000 94573 15996
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Example MERGE with FULLSELECT

e MERGE Data from a Staging Table into another Table with additional logic

MERGE INTO TRG AS TRG

USING ( SELECT ACCT, AMT FROM SRC) AS SRC ON TRG.ACCT = SRC.ACCT
WHEN MATCHED AND GV = '' THEN

UPDATE SET TRG.AMT = TRG.AMT + SRC.AMT
WHEN MATCHED AND GV '"REPLACE' THEN

UPDATE SET TRG.AMT = SRC.AMT
WHEN MATCHED AND GV = 'DELETE' THEN
DELETE
WHEN MATCHED AND GV = 'SS THEN
SIGNAL SQLSTATE '75000' SET MESSAGE TEXT = 'SS Failure'’

WHEN NOT MATCHED THEN
INSERT (ACCT, AMT) VALUES (SRC.ACCT, SRC.AMT)

ELSE IGNORE;l
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Db2 12 New Built-In Aggregate Functions
MEDIAN

SELECT MAX(COLCOUNT) AS MAX,
MIN(COLCOUNT) AS MIN, MAX MIN AVG MEDIAN

AVG(COLCOUNT) AS AVG, 750 0 8 3
MEDIAN(COLCOUNT) AS MEDIAN

FROM "SYSIBM".SYSTABLES;

PERCENTILE_CONT and PERCENTILE_DISC
(PERCENTILE_DISC is always a value that appeared in the input set.)

SELECT MEDIAN(SALARY) AS MEDIAN,
PERCENTILE_CONT(.50) WITHIN GROUP MEDIAN PCT_CONT  PCT_DISC
(ORDER BY SALARY) AS PCT_CONT, 49,545 49,545 49,250

PERCENTILE_DISC(.50) WITHIN GROUP
(ORDER BY SALARY) AS PCT_DISC
FROM EMP ;
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Db2 12 New Built-In Scalar Functions

e GENERATE_UNIQUE_BINARY
— 16 Byte STCKE built to Scale Beyond 256 Processors

e VARCHAR_BIT_FORMAT
—Takes a string representation of a hex value and returns a bit string
representation of that value

e HASH Functions
—HASH_CRC32
—HASH_MD5
—HASH _SHA1l
—HASH _SHA256
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Array Enhancements

e Arrays are extended to support
— Global Variable Arrays

— Arrays of LOBs (including Global Variable Arrays of LOBs)

e ARRAY_AGG function improvements:
— ARRAY_AGG can be invoked without an ORDER BY clause.
—ARRAY_AGG can be used with associative arrays.
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Associative Array Example (V12)

-- Manipulate an Associative Array
CREATE OR REPLACE PROCEDURE MY PROC (OUT SHOVELS ASSOC_ARRAY VC)

BEGIN
--— Build up Array

SELECT ARRAY AGG(NAME, PRICE) INTO SHOVELS FROM PRODUCT;

-—- Remove Ice Scraper
SET SHOVELS = ARRAY DELETE (SHOVELS, 'Ice Scraper, Windshield 4 inch');

END#

PRODUCT TABLE

NAME PRICE

Snow Shovel, Basic 22 inch 9.99
Snow Shovel, Deluxe 24 inch 19.99
Snow Shovel, Super Deluxe 26 inch 49.99
Ice Scraper, Windshield 4 inch 3.99

INITIAL SHOVELS ARRAY

NAME PRICE

Snow Shovel, Basic 22 inch 9.99
Snow Shovel, Deluxe 24 inch 19.99
Snow Shovel, Super Deluxe 26 inch 49.99

Ice Scraper, Windshield 4 inch 3.99

FINAL SHOVELS ARRAY

NAME PRICE

Snow Shovel, Basic 22 inch 9.99
Snow Shovel, Deluxe 24 inch 19.99
Snow Shovel, Super Deluxe 26 inch 49.99
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Db2 12 SQLPL
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Basic and Advanced Triggers

BASIC
TRIGGER

MODE DB2SQL

ADVANCED
TRIGGER
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Trigger Body Can Now Contain Logic — Advanced Trigger

CREATE OR REPLACE TRIGGER TRIG 1

BEFORE INSERT ON T1
FOR EACH ROW

TR1: BEGIN

DECLARE MAX_VALCINTEGER CONSTANT 100;
DECLARE C1 INTEGER;
New with Db2 12:

IF (Cl = 1) THEN Constants in SQL PL
SET Cl1 = MAX VAL; - Procedures
END IF; - Fu.nctlons

- Triggers

END TR1#
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TRIGGER Order Example

CREATE TABLE T1(Cl INT);

CREATE SEQUENCE SEQl1l AS INT START WITH 1 INCREMENT BY 1;

CREATE TRIGGER TR1
VERSION ONE

BEFORE INSERT ON T1
REFERENCING NEW AS NT1
FOR EACH ROW

TRG1: BEGIN

SET NT1.Cl = NEXTVAL FOR SEQ1l;
END TRG1

INSERT INTO T1 VALUES (100);
INSERT INTO T1 VALUES (100);
INSERT INTO T1 VALUES (100);

SELECT * FROM T1;

CREATE TRIGGER TR2
VERSION ONE
BEFORE INSERT ON T1
REFERENCING NEW AS NT1
FOR EACH ROW
TRG2: BEGIN

SET NT1.Cl = Cl1*2;
END TRG2

C1
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TRIGGER Ordering Example (cont)

ALTER SEQUENCE SEQl RESTART WITH 1;
DROP TRIGGER TR1;

CREATE OR REPLACE TRIGGER TR1
VERSION ONE

BEFORE INSERT ON T1
REFERENCING NEW AS NT1

FOR EACH ROW

TRG1: BEGIN

SET NT1.C1l =CSEQ1.NEXTVALD

END TRG1 C1

INSERT INTO T1 VALUES (100); 1
INSERT INTO T1 VALUES (100); 2
INSERT INTO T1 VALUES (100); 3

SELECT * FROM T1;
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TRIGGER Ordering Example — CREATE OR REPLACE

ALTER SEQUENCE SEQl RESTART WITH 1;

CREATE OR REPLACE TRIGGER TR1
VERSION ONE

BEFORE INSERT ON T1
REFERENCING NEW AS NT1

FOR EACH ROW
TRG1l: BEGIN

SET NT1.Cl = SEQl.NEXTiEEZ)
END TRG1

C1
INSERT INTO T1 VALUES (100);
INSERT INTO T1 VALUES (100);
INSERT INTO T1 VALUES (100);

SELECT * FROM T1;
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TRIGGER Versioning

e TRIGGER Versioning - Enabling a TRIGGER to be replaced in the same execution order

CREATE OR REPLACE TRIGGER TR1  Three ways to “REPLACE” a Trigger
CVERSION ONE O  VERSION Must be Specified
BEFORE INSERT ON T1  CREATE OR REPLACE .. VERSION
REFERENCING NEW AS NT1
FOR EACH ROW  ALTER TRIGGER .. REPLACE VERSION
TRGl: BEGIN
SET NT1.Cl = NEXTVAL FOR SEQI;  ALTER TRIGGER .. ADD VERSION

END TRG1 ALTER TRIGGER .. ACTIVATE VERSION
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SQLPL Functions — Dynamic SQL Support
CREATE FUNCTION DYN QUERY(SCH VARCHAR(128), TB VARCHAR(128)) RETURNS BIGINT
DETERMINISTIC NO EXTERNAL ACTION PARAMETER CCSID UNICODE READS SQOL DATA

BEGIN

DECLARE CNT BIGINT;

DECLARE STMT STR VARCHAR(256);
DECLARE S1 STATEMENT;

DECLARE Cl1l CURSOR FOR S1;

-- Set up statement that will query the table that we want to Count
SET STMT STR = 'SELECT COUNT(*) FROM' || ScH || '.' || TB;
PREPARE S1 FROM STMT_STR;

OPEN C1;
FETCH Cl1 INTO CNT;
CLOSE C1;

RETURN CNT;

END



CCDUG 2021

SQL PL Obfuscation Support

SELECT WRAP('CREATE OR REPLACE TRIGGER trigl

BEFORE INSERT ON emp

REFERENCING NEW AS n FOR EACH ROW

WHEN (n.bonus IS NULL)

SET n.bonus = n.salary * .04')

FROM SYSIBM.SYSDUMMY1Copy Obfuscated Text
The result is similar to the following form:

CREATE TRIGGER trigl WRAPPED DSN12015

(abIGWmdintmiduTquTmtaUthUnteUmZKWmthidandandadeyWncaGiczD
GK6ot_81NzyodncdrRIJFp_tBjplelwg dTKNHcdtHPSaNCpmgBKH2pMwWEXKRTIW

er:deO_ngehW:4Xx1UGPGanvafaSZAGOr_lsfFiya PrkOXzt5UMTmsASfyJR y
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WRAP Function

»w— WRAP — ( — object-definition-string — ) >«

e object-defintion-string

A string of any built-in character type that contains any of the following
data definition statements:CREATE FUNCTION (compiled SQL scalar)

— CREATE FUNCTION (inlined SQL scalar)
— CREATE PROCEDURE (SQL - native)

— CREATE PROCEDURE (SQL table)

— CREATE TRIGGER (basic)

— CREATE TRIGGER (advanced)

object-defintion-string must not be bit data, and it cannot contain the VERSION keyword.
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WRAP Example — Logic is Hidden, Statements are Visible

Obfuscated
SELECT WRAP Text CREATE OR REPLACE TRIGGER TR3

( \\;\\ WRAPPED DSN12100
BEFORE INSERT ON T1

REFERENCING NEW AS NT1 mZqUnJG2nJa3idaWmdaWmdaWotCZc
FOR EACH ROW TRG3 IaGicaGhn2EhzI ve67reCl2qiE :
) Lwl:gjTnPv:gufTITcLRvb8gvzknf

BE%%? T o1 - o1 fWhZGt4Bzn gzhsPUzMu5Be9AYTS8m
ET NT1.Cl1 = C 00Dswh3UhfjERim6Ulxc3 :BZ:5B07
END TRG3

\_YNYTOs_n:ik_HCSxPjtN6YCY¥qaa /

') FROM SYSIBM.SYSDUMMYU;

Statement text in SYSIBM.SYSPACKSTMT is not obfuscated.
STATEMENT =_UPDATE NT1 SET NT1.Cl = :H:H*2
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M501 and Above
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LISTAGG — APPLCOMPAT(V12R1M501)
SELECT workdept, LISTAGG(ALL RTRIM(job),’, )

WITHIN GROUP(ORDER BY RTRIM(job)) AS POSITION
FROM emp
GROUP BY workdept;

WORKDEPT POSITION

AOO CLERK, CLERK, PRES, SALESREP, SALESREP

BO1 MANAGER

Cco1 ANALYST, ANALYST, ANALYST, MANAGER

D11 DESIGNER, DESIGNER, DESIGNER, DESIGNER, DESIGNER, DESIGNER, DESIGNER, DESIGNER, DESIGNER, DESIGNER, MANAGER
D21 CLERK, CLERK, CLERK, CLERK, CLERK, CLERK, MANAGER

EO1 MANAGER

E11 MANAGER, OPERATOR, OPERATOR, OPERATOR, OPERATOR, OPERATOR, OPERATOR

E21 FIELDREP, FIELDREP, FIELDREP, FIELDREP, FIELDREP, MANAGER
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LISTAGG (cont) — APPLCOMPAT(V12R1M501)
SELECT workdept, LISTAGG(DISTINCT RTRIM(job),"; ') WITHIN GROUP(

ORDER BY RTRIM(job)) AS POSITION

FROM emp

GROUP BY workdept;
WORKDEPT POSITION

A0O
BO1
COo1
D11
D21
EO1
E11
E21

CLERK; PRES; SALESREP
MANAGER

ANALYST; MANAGER
DESIGNER; MANAGER
CLERK; MANAGER
MANAGER

MANAGER; OPERATOR
FIELDREP; MANAGER
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Explicit Casting to GRAPHIC/VARGRAPHIC — APPLCOMPAT(V12R1M502)

e Support Casting of Numeric to Unicode UTF-16 (GRAPHIC/VARGRAPHIC)

SELECT

FIRSTNME,

LASTNAME,

GRAPHIC(SALARY + BONUS + COMM) AS TOTAL_COMP
FROM U_EMP WHERE LASTNAME = 'HAAS’;

FIRSTNME LASTNAME TOTAL COMP
CHRISTINE HAAS 157970.00
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Temporal Auditing Changed Behavior — APPLCOMPAT(V12R1M503)

e The temporal query result change for system-period temporal
tables defined with the ON DELETE ADD EXTRA ROW attribute
that also contain a DATA CHANGE OPERATION column.

e Rows that contain null values in the history table column
that corresponds to the DATA CHANGE OPERATION column will
now be considered part of the intermediate result set for a
system-period temporal query. However, rows that were added
to a history table for the ON DELETE ADD EXTRA ROW
attribute will still be excluded.
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IDAA BIF Passthrough — APPLCOMPAT(V12R1M504)

*Function level 504 introduces support for the following passthrough-only built-in functions, which are passed
through from Db2 for z/OS to IBM Db2 Analytics Accelerator:
*CUME _DIST

*CUME DIST (aggregate)

*FIRST VALUE

"LAG

*LAST VALUE

*LEAD

*NTH VALUE

*NTILE

*PERCENT RANK

*PERCENT RANK (aggregate)

*RATIO TO REPORT

*REGEXP COUNT

*REGEXP INSTR

*REGEXP _LIKE

*REGEXP REPLACE

*REGEXP SUBSTR



https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_olapspecification.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_cumedist.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_olapspecification.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_olapspecification.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_olapspecification.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_olapspecification.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_olapspecification.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_olapspecification.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_olapspecification.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_percentrank.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_olapspecification.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_regexpcount.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_regexpinstr.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_regexplike.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_regexpreplace.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_regexpsubstr.html?view=kc
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New Syntax Alternative — APPLCOMPAT(V12R1M504)

Existing Syntax New Syntax Alternatives
CURRENT CLIENT_ACCTNG CLIENT ACCTNG
CURRENT CLIENT_APPLNAME CLIENT APPLNAME
CURRENT CLIENT_USERID CLIENT USERID
CURRENT CLIENT_WRKSTNNAME CLIENT WRKSTNNAME
CURRENT SERVER CURRENT_SERVER
CURRENT TIME ZONE CURRENT_TIMEZONE
CURRENT TIMEZONE

IS NULL ISNULL

IS NOT NULL NOTNULL
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ENCRYPT_DATAKEY, DECRYPT_DATAKEY - APPLCOMPAT(V12R1M505)

CREATE TABLE T1
(NAME CHAR(20), PHONE_NUMBER VARBINARY(95));

INSERT INTO T1 VALUES
('Chris', ENCRYPT_DATAKEY(‘408-867-5309','MYKEYLABEL',AES256D));

SELECT
NAME, DECRYPT_DATAKEY_VARCHAR(PHONE_NUMBER)
FROM SAMPLE_TABLE;

News from the Lab Blog on ENCRYPT_DATAKEY - https://ibm.co/39M55UW



https://ibm.co/39M55UW
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New Function Syntax Alternatives — APPLCOMPAT(V12R1M506)

Newly supported
alternative name Existing equivalent function
CHAR_LENGTH CHARACTER_LENGTH, which returns the length of its argument in the number of string units that are specified
COVAR_POP COVARIANCE or COVAR, which return the population covariance of a set of number pairs
HASH_MD5, HASH_SHA1, or HASH_SHA256, which return the result of applying a hash algorithm to an input argument,
depending on the value specified for the second argument for the HASH function:
0 (default)
HASH_MD5
HASH_SHA1
HASH_SHA256
The HASH function returns a varying length (VARBINARY) value, unlike the existing functions, which return fixed
HASH length (BINARY) values.
POW POWER, which returns the value of one argument raised to the power of a second argument
RANDOM RANDOM, which returns a double precision floating-point random number
STRLEFT LEFT, which returns a string that consists of the specified number of leftmost bytes or the specified string units
STRPOS POSSTR, which returns the position of the first occurrence of an argument within another argument
STRRIGHT RIGHT, which returns a string that consists of the specified number of rightmost bytes or specified string units
TO CLOB CLOB, which returns a CLOB representation of the first argument

TO_TIMESTAMP TIMESTAMP_FORMAT, which returns a timestamp for a character string expression, using a specified format to interpret the string


https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_characterlength.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_covarpop.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_hash.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_power.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_random.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_strleft.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_strpos.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_strright.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_toclob.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_totimestamp.html?view=kc
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NUMLKUS and NUMLKTS Global Variables —
APPLCOMPAT(V12R1M507)

e New built-in global variables to support granularity for locking limits:
e SYSIBMADM.MAX_LOCKS_PER_TABLESPACE

e An integer value for the maximum number of page, row, or LOB locks that the
application can hold simultaneously in a table space. If the application exceeds the
maximum number of locks in a single table space, lock escalation occurs.
Corresponds to the existing NUMLKTS subsystem parameter.

e SYSIBMADM.MAX_LOCKS_PER_USER

e Aninteger value integer value that specifies the maximum number of page, row, or
LOB locks that a single application can concurrently hold for all table spaces. The
limit applies to all table spaces that are defined with the LOCKSIZE PAGE, LOCKSIZE
ROW, or LOCKSIZE ANY options. MAX_LOCKS_PER_USER. Corresponds to the existing
NUMLKUS subsystem parameter.
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IDAA BIF Passthrough — APPLCOMPAT(V12R1M507)

The following built-in functions are now supported as passthrough-only expressions, which are passed
through from Db2 for z/OS® to IBM Db2 Analytics Accelerator:
ADD DAYS

BTRIM
DAYS BETWEEN
NEXT _MONTH

Regression functions (REGR AVGX, REGR AVGY, REGR COUNT, ...)
ROUND TIMESTAMP (if invoked with a date expression)



https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_adddays.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_btrim.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_daysbetween.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_nextmonth.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_regr.html?view=kc
https://www.ibm.com/support/knowledgecenter/SSEPEK_12.0.0/sqlref/src/tpc/db2z_bif_roundtimestamp.html?view=kc
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CREATE OR REPLACE for procedures - APPLCOMPAT(V12R1M507)

Syntax - Native SQL Procedures

»— CREATE PROCEDURE — procedure-name —»
L OR REPLACE J

I procedure-definition I J >

L ( )J L WRAPPED — obfuscated-statement-text
u—{ parameter-declaration }—l]

Syntax - External Procedures

»— CREATE

procedure-name I option-list |—><
L OR REPLACE —J L ( J

)
1\1—{ parameter-declaration }—-lJ

51
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Temporal Rl allows UPDATE or DELETE on the parent table
— APPLCOMPAT(V12R1M507)

e When an UPDATE statement with a FOR PORTION OF clause attempts to
update the parent table in a temporal Rl relationship, the update is
allowed as long as the rules of temporal Rl are not violated.

e When a DELETE statement with a FOR PORTION OF clause attempts to
delete from the parent table in a temporal Rl relationship, the deletion is
allowed, as long as the rules of temporal Rl are not violated.

e At any lower application compatibility level, such UPDATE or DELETE
statements for a parent table in an Rl relationship are restricted with
SQLCODE -4736.
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Summary

e Db2 12 has delivered on

—Increased Db2 Family Compatibility
MERGE
ARRAY
LIMIT/OFFSET
SQLPL
Syntax Alternatives
IDAA Passthrough

—Increased support for OLAP and Analytical SQL

Improved APS
IDAA Offload and Passthrough
Improved Native OLAP support with functions such as MEDIAN

— Improved SQL PL Capabilty

Triggers
Constants
Obfuscation
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Questions?
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Thank You
Chris Crone




