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Bind Variables
Substitution Variables

Substitution Variables

SQL> define ename = 'KING'

SQL> define ename = 'KING'
SQL>
SQL> select *

2 from emp

3 where ename = '&ename'

4* /




SQL> define ename = 'KING' SQL> define ename = 'SCOTT'
SQL>
SQL> select *

2 from emp

3 where ename = 'é&ename'

4/
old:select *

from emp
where ename = 'é&ename'
new:select *

from emp
where ename = 'KING'

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO

7839 KING PRESIDENT 17-NOV-81 5000 10
SQL> define ename = 'SCOTT' SQL> define ename = 'SCOTT'
SQL> SQL>
SQL> select * SQL> select *
from emp 2 from emp
3 where ename = '&ename' 3 where ename = '&ename'
4% / 4%/
old:select *
from emp
where ename = '&ename'

new:select *

from emp
where ename = 'SCOTT'
EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7788 SCOTT ANALYST 7566 19-APR-87 3000 20




select *
from emp
where ename

'
select *
from emp
where ename = 'KING'

= '&ename'

select *
from emp
where ename

= 'SCOTT'

Bind Variables

SQL> var ename varchar2(10)

SQL> var ename varchar2 (10)

SQL>

SQL> begin
2 :ename := 'KING';
3 end;
4* /

PL/SQL procedure successfully completed.




SQL> var ename varchar2(10)

SQL> i
) SQL> begin
SQL> begin 2 g'ename := '"SCOTT';
2 :ename := 'KING'; 3 end: ' '
3 end; 4% / '
4/

PL/SQL procedure successfully completed. PL/SQL procedure successfully completed.

SQL>
SQL> select *
2 from emp
3* where ename = :ename;
EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7839 KING PRESIDENT 17-NOV-81 5000 10
select *
from emp
where ename = :ename
SQL> begin .o
2 :ename := 'SCOTT';
3 end;
ax /
PL/SQL procedure successfully completed. select * Aselect *
SQL> select * from emp from emp
where ename = :ename where ename = :ename
2 from emp
3* where ename = :ename;
EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7788 SCOTT ANALYST 7566 19-APR-87 3000 20




Parsing
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SQL> define tab = 'EMP' SQL> define tab = 'EMP'
SQL> select *

2 from &tab

3% /
old:select *

from &tab

new:select *

from EMP

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7839 KING PRESIDENT 17-NOV-81 5000 10
7698 BLAKE MANAGER 7839 01-MAY-81 2850 30
7782 CLARK MANAGER 7839 09-JUN-81 2450 10
7566 JONES MANAGER 7839 02-APR-81 2975 20
7788 SCOTT ANALYST 7566 19-APR-87 3000 20
7902 FORD ANALYST 7566 03-DEC-81 3000 20
7369 SMITH CLERK 7902 17-DEC-80 800 20
7499 ALLEN SALESMAN 7698 20-FEB-81 1600 300 30
7521 WARD SALESMAN 7698 22-FEB-81 1250 500 30
7654 MARTIN SALESMAN 7698 28-SEP-81 1250 1400 30
7844 TURNER SALESMAN 7698 08-SEP-81 1500 0 30
7876 ADAMS CLERK 7788 23-MAY-87 1100 20
7900 JAMES CLERK 7698 03-DEC-81 950 30
7934 MILLER CLERK 7782 23-JAN-82 1300 10

14 rows selected.

SQL> define tab = 'DEPT' SQL> define tab = 'DEPT'
SQL> select *

2 from &tab

3% /
old:select *

from &tab

new:select *
from DEPT

DEPTNO DNAME LocC

10 ACCOUNTING NEW YORK
20 RESEARCH DALLAS
30 SALES CHICAGO
40 OPERATIONS BOSTON




select *
from &tab

select * Aselect *
from emp from dept

L. SQL Injection! &2

Bind Variables
Substitution Strings
Context

(N)V function

Hash

Shortcuts

Bind Variables
Substitution Strings
Context

(N)V function

Hash

Shortcuts

Variables in APEX

select ename
,job
,sal
, comm
from emp
where deptno = tanumber (:Pl_DEPTNO)



Bind Variables Bind Variables

Substitution Strings Substitution Strings APEX$S ESS | ON

WORKSPACE_ID

Context Hello &APP USER. Context APP_SESSION

APP_USER

(N)V function
Hash
Shortcuts

Bind Variables

Hash
Shortcuts

Bind Variables
Substitution Strings

Your Department: &P1l0_DEPT. (N)V fUﬂCtiOﬂ APP_ID

sys context ('apex$session', 'app user')

Substitution Strings
create or replace view vw
Context Context as

insert into tbl
select ename

- 1 v '"APP USER' . X
(N)V function vates v (bt Bemmor (N)V function /Job
— ,sa

Hash ' Hash emp

deptno = NV ('P1 DEPTNO');
Shortcuts Shortcuts




Search Create Customer +

Link Builder - Target R
.
Search Customer Name, Email Address or Ordernumber 8 X
Target .
* &

Bind Variables Bind Variables

Type Page in this application

Substitution Strings T : Substitution Strings

Set Items €SS Classes

Context Name Value Context Custom Atributes

P5_EMPNO ! \WEMPNO#\ H Pre Text

(N)V function (N)V function .

..
Clear / Reset Post Text ¥

-
H
lear Cache § *
Hash Clear Coch : ash wan®
Action None Clear Regions Reset Regions = Reset Pagination
Warontnsaved

Shortcuts Shortcuts

<a href="javascript:apex. item('#CURRENT_ITEM_NAME#').setValue('')" class="fa fa-close"></a>

SQL> select *

2 from demo pkg.top (emp, 3)
3/
S I M ; l C ro EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7839 KING PRESIDENT 17-NOV-81 5000 10
7698 BLAKE MANAGER 7839 01-MAY-81 2850 30

7782 CLARK MANAGER 7839 09-JUN-81 2450 10




SQL> select *

SQL> select *

2 from demo_pkg.top (emp, 3) 2 from demo_pkg.top (emp, 3)

3/ 3/

EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO EMPNO ENAME JoB MGR HIREDATE SAL COMM DEPTNO
7839 KING PRESIDENT 17-NOV-81 5000 10 7839 KING PRESIDENT 17-NOV-81 5000 10
7698 BLAKE MANAGER 7839 01-MAY-81 2850 30 7698 BLAKE MANAGER 7839 01-MAY-81 2850 30
7782 CLARK MANAGER 7839 09-JUN-81 2450 10 7782 CLARK MANAGER 7839 09-JUN-81 2450 10

Not a String!
SQL> select *
SQL> select *
§ / from demo_pkg.top (emp, 3) 2 from demo_pkg.top (dept,
3/

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO DEPTNO DNAME Loc
7839 KING PRESIDENT 17-NOV-81 5000 10
7698 BLAKE  MANAGER 7839 01-MAY-81 2850 30 Jo BOCODNIING NEM YORK
7782 CLARK MANAGER 7839 09-JUN-81 2450 10




create or replace package demo_pkg
as
function top (p_table in dbms_tf.table t
,p_limit in number
)
return varchar2 sql_macro (type => table);
end demo_pkg;
/

create or replace package demo_pkg
as
function top (p_table in dbms_tf.table_t
,p_limit in number
)
return varchar? sql_macro (type => table);
end demo_pkg;
/

create or replace package demo_pkg
as
function top (p_table in dbms_tf.table_t
,p_limit in number
)
return varchar2 sql_macro (type => table);
end demo_pkg;
/

function top (p_table in dbms_tf.table_t
,p_limit in number
)
return varchar2 sql_macro (type => table
1s
1_retval varchar2(2000);
begin
1_retval := 'select *
from top.p_table
fetch first top.p limit rows only';
return 1_retval;
end top;




function top (p_table in dbms_tf.table_t
,p_limit in number
)
return varchar2 sgl_macro (type => table)
is
1_retval varchar2(2000);
begin
1 _retval := 'select *
from top.p_table
fetch first top.p_limit rows only';
return 1_retval;
end top;

s

& o

function: op (p_table jin dbms_tf.table_t
bl <o e & £%in number

return varchar2 sgl Wacro (type => table)
is
1_retval varchar2 (2000)Y\
begin
1_retval := 'selecCtysisssshssssnny
fromy top.p_table }
fetch“f!fst"t'dp‘.‘p:llmit rows only';
return 1_retval;
end top;

~ 2New Features in 19¢ Release Updates

~ Release Update 19.7 Features

SQL Macros (SQM)
T —
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No Expensive
Context Switching

Like Pre-Processor Transparent for
for SQL Optimizer

Common SQL Expression

Reusable, Parameterized Constructs

GROUP BY

calar

o

Table

Parameterized Views
Polymorphic Views

—il SQL_MACRO |

AT
O (==ga0

TABLE

return varchar2 sql_macro Default is TABLE
return varchar2 sql_macro (type => table)

return varchar2 sql_macro (type => scalar)




SQL Macro Applied F--—-=-=-=-==-=--

\V

Parsing

Generation Multiple
Execution Plans

Generation of
— Query Plan

function injection (p_str in varchar2
,Pp_num in number
,p_dt in date
)

return varchar2 sql_macro

is

begin
sys.dbms_output.put_line ('str: '||p_str);
sys.dbms_output.put_line ('num: '||to_char
sys.dbms_output.put_line ('dt '|lto_char

return 'select * from dual';
end injection;

(p_num)) ;

(p_dt,

'dd-mm-yyyy hh24:mi:ss'));

function injection (p_str in varchar2
,p_num in number

,p_dt in date
)
return varchar2 sql_macro
is
begin

sys.dbms_output.put_line ('str:
sys.dbms_output.put_line ('num:
sys.dbms_output.put_line ('dt :

return 'select * from dual';
end injection;

Ip_str) ;

| to_char (p_num));

|to_char (p_dt,

'dd-mm-yyyy hh24:mi:ss'));




function injection

return varchar2
is
begin
sys.dbms_output.
sys.dbms_output.

(p_str in varchar2
,p_num in number
,p_dt in date

)

sgl_macro

put_line

_. Ip_str);
put_line

|
'|lto_char (p_num));
|

o~~~

SQL> select *

2 from test_pkg.injection (p_str => 'string'
3 ,p_num => 123

4 ,p_dt => sysdate
5* )

sys.dbms_output.put_line ('dt : '||to_char (p_dt, 'dd-mm-yyyy hh24:mi:ss'));
return 'select * from dual';
end injection;
SQL> select * SQL> select *
2 from test_pkg.injection (p_str => 'string' 2 from test_pkg.injection (p_str => 'string'
3 ,p_num => 123 3 ,p_num => 123
4 ,p_dt => sysdate 4 ,p_dt => sysdate
5% )i 5% )i
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function injection (p_table in varchar2)
return varchar2 sgl_macro
is
begin
return 'select * from '||p_table;
end injection;

SQL> select *
2 from test pkg.injection (p_table => 'emp')
3% /

SQL> select *

2 from test_pkg.injection (p_table => 'emp')
3* /

Error starting at line : 1 in command -

select *

from test_pkg.injection (p_table => 'emp')

Error at Command Line : 1 Column : 1

Error report -

SQL Error: ORA-64626: invalid SQL text returned from SQL macro:
ORA-00903: invalid table name

function injection (p_table in dbms_tf.table_t)
return varchar2 sql _macro

returny'select * from '||p_ table
end injectien:

Won't compile!




function injection (p_table in dbms_tf.table_t)
return varchar2 sgl_macro

is

begin T
returns'select * from '||p_table.table_name

end injectdtarsssssssssssnssssssssnsnnnsnnsnse

Actually works
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function generate dates (p_from in date
/P_to in date
)
return varchar2 sql_macro
1s
1_retval varchar2(4000);
begin
1_retval := 'select trunc (generate_dates.p_from) -1 + level as startdate
from dual
connect by level <= (generate_dates.p_to - generate_dates.p_from)
return 1_retval;
end generate_dates;

+ 10

emunnnn
function generate_dates qg‘gggp
joidhucy

’
return varchar2 sql_macro
is
1_retval varchar2(4000);
begin emusssnnnnnndualunnnnnnnnn,
1_retval := 'select trunc i(generate dates.p_from)s-1 + level as\startdate
from dual “essssssparssareedverraaanton., emessssnssansansnnsnnnnnns
connect by level <= Xgenerate_ dates.p_to]
return 1_retval; N
end generate_dates;




SQL> select *
2 from generate_dates (sysdate

SQL> select cfe.naam

2 ,cfe.startdatum
Z / ssysdate + 3) 3 ,cfe.einddatum
4 from aa_conferenties cfe
= '
STARTDATE 2* /where cfe.naam NLOUG APEX World 2021
26-AUG-21
27-A0G-21 . STRRTRATY ErippATIE
28-AUG-21
29-AUG-21 NLOUG APEX World 2021 29-SEP-21 30-SEP-21
SQL> select cfe.naam SQL> select cfe.naam
2 ,dates.dt 2 ,dates.dt
3 from aa_conferenties cfe 3 from aa_conferenties cfe
4 cross 4 cross
5 join lateral (select startdate as dt 5 join lateral (select startdate as dt
6 from generate_dates (cfe.startdatum, cfe.einddatum)) dates 6 from generate_dates (cfe.startdatum, cfe.einddatum)) dates
7 where cfe.naam = 'NLOUG APEX World 2021' 7 where cfe.naam = 'NLOUG APEX World 2021’
8x / 8* /
NAAM DT NAAM DT
NLOUG APEX World 2021 29-SEP-21 NLOUG APEX World 2021 29-SEP-21
NLOUG APEX World 2021 30-SEP-21 NLOUG APEX World 2021 30-SEP-21




SQL> select cfe.naam

SQL> select cfe.naam

2 ,dates.dt 2 ,dates.dt

3 from aa_conferenties cfe 3 from aa_conferenties cfe

4 cross 4 cross

5 join lateral (select startdate as dt 5 join lateral (select startdate as dt

6 from generate_dates (cfe.startdatum, cfe.einddatum)) dates 6 from generate_dates (cfe.startdatum, cfe.einddatum)) dates

7 where trunc (cfe.startdatum, 'yy') = date '2021-01-01' 7 where trunc (cfe.startdatum, 'yy') = date '2021-01-01

8 and cfe.status = 'ACCEPTED' 8 and cfe.status = 'ACCEPTED'

9 order by dates.dt 9 order by dates.dt

10* / 10% /
NAAM DT
RMOUG Training Days 2021 08-FEB-21
RMOUG Training Days 2021 09-FEB-21
RMOUG Training Days 2021 10-FEB-21
RMOUG Training Days 2021 11-FEB-21
NLOUG Zoom sessie 25-MAR-21
POUG 2021 10-SEP-21
POUG 2021 11-SEP-21
NLOUG APEX World 2021 29-SEP-21
NLOUG APEX World 2021 30-SEP-21
HrouG 2021 13-ocT-21
HrouG 2021 14-ocT-21
HrouG 2021 15-oCcT-21
UKOUG Together 2021 29-NOV-21
UKOUG Together 2021 30-NOV-21
14 rows selected.

declare declare
1_clob clob; 1_clob clob;
begin begin

dbms_utility.expand sql_text (input_sql text => g'[
select cfe.naam
,dates.dt
from aa_conferenties cfe
cross
join lateral (select startdate as dt
from generate_dates (cfe.startdatum, cfe.einddatum)) dates
where cfe.naam = 'NLOUG APEX World 2021']"'
,output_sgl_text => 1_clob
)i
sys.dbms_output.put_line (1_clob);
end;

/

dbms_utility.expand sql_text
select cfe.naam
,dates.dt
from aa_conferenties cfe
cross

(input_sql_text => q'[

join lateral (select startdate as dt
from generate dates (cfe.startdatum, cfe.einddatum)) dates
where cfe.naam = 'NLOUG APEX World 2021']’

soutput_sqgl_text => 1 clob
)i

sys.dbms_output.put_line (1_clob);

end;

/




declare
1_clob clob;
begin
dbms_utility.expand sgl_text
select cfe.naam
,dates.dt
from aa_conferenties cfe
cross
join lateral (select startdate as dt

from generate_dates (cfe.startdatum,
where cfe.naam = 'NLOUG APEX World 2021']"'

(input_sqgl_text => g'[

cfe.einddatum)) dates

declare
1_clob clob;
begin
dbms_utility.expand sql_text
select cfe.naam
,dates.dt
from aa_conferenties cfe
cross
join lateral (select startdate as dt
from generate_dates (cfe.startdatum,

(input_sqgl_text => g'[

cfe.einddatum)) dates
where cfe.naam = 'NLOUG APEX World 2021']"'
,output_sqgl_text => 1_clob ,output_sql_text => 1 _clob
sys.dbms_output.put_line (1_clob); sys.dbms_output.put_line (1_clob);
end; end;
/ /
select "AL"."NAAM 0" "NAAM" select "A1"."NAAM 0" "NAAM"
,"A1"."DT_3" "DT" ,"A1"."DT 3" "DT"
from ( from (
select "A3"."NAAM" "NAAM 0" select "A3"."NAAM" "NAAM 0"

STARTDATUM" "STARTDATUM" STARTDATUM" "STARTDATUM"
EINDDATUM" "EINDDATUM" EINDDATUM" "EINDDATUM"
DT_O0" "DT_3" ."DT_O" "DT_3"

from "ALEX"."AA CONFERENTIES" "A3" from "ALEX"."AA CONFERENTIES" "A3"

,lateral ( ,lateral (
( select "A4"."STARTDATE" "DT_ 0" ( select "A4"."STARTDATE" "DT_O"
from ( from (
select "A5"."STARTDATE" "STARTDATE" select "A5"."STARTDATE" "STARTDATE"
from ( from (
select trunc( select trunc(
"A3"."STARTDATUM" "A3"."STARTDATUM"
) - 1 + level "STARTDATE" ) - 1 + level "STARTDATE"
from "SYS"."DUAL" "A6" connect by from "SYS"."DUAL" "A6" connect b
level <= "A3"."EINDDATUM" - "A3"."STARTDATUM" + 1 level <= "A3"."EINDDATUM" - "A3"."STARTDATUM" + 1
) "A5" ) "A5"
) "a4n ) "A4n
) ) No PL/SQL
) "A2" ) "A2"
) "AL" ) "AL"
where "AI1"."NAAM 0" = 'NLOUG APEX World 2021°'

No Context Switch

where "Al'

"NAAM_ 0" = 'NLOUG APEX World 2021'




DEPTNO 10
DNAME ACCOUNTING
LoC NEW YORK
DEPTNO DNAME LoC DEPTNO 20
DNAME RESEARCH
10 ACCOUNTING NEW YORK Loc DALLAS
20 RESEARCH DALLAS DEPTNO 30
30 SALES CHICAGO DNAME SALES
40 OPERATIONS BOSTON Loc CHICAGO
DEPTNO 40
DNAME OPERATIONS
Loc BOSTON

function print_table (t in dbms_tf.table_t)
return varchar2 sql_macro

as
1_cols clob ;
1 unpivot clob ;
1_str varchar2 (200) ;
1 delimiter varchar2(l):= ',';
1 name dbms_id;
1 sql clob;
begin
for i in 1..t.column.count
loop
1_name t.column (i) .description.name;
if t.column(i).description.type = dbms_tf.type_varchar2
then
1_str 1_name;
elsif t.column(i).description.type = dbms_tf.type_number
then
1 _str := 'to_char('||1_name||') as '[|1_name;
elsif t.column(i).description.type = dbms_tf.type date
then
1_str := 'to_char('||1l_name||',"'yyyy-mn-dd hh24:mi:ss'') as '||1_name;
end if; B - B
1 cols := 1 cols || 1 delimiter || 1_str;
1_unpivot 1_unpivot || 1_delimiter || 1_name;
end Toop;
1 cols := ltrim (1_cols, ',');
1 unpivot ltrim (1_unpivot, ',');
1_sql 'select col_name, nvl(col_value,''(NULL)'') as col_value '||
"from (select '|| 1_cols ||' from print_table.t'

(NS RRY
' unpivot include nulls (col_value for col_name
in ('111_unpivot||') )';
return 1_sql;
end print_table;

function print_table (t in dbms_tf.table_t)
return varchar2 sql_macro

as
1_cols clob ;
1 unpivot clob ;
1 str varchar2 (200) ;
1_delimiter varchar2(l):= ',';
1_name dbms_id;
1_sql clob;

begin

for i in 1..t.column.count

x := t.column (i) .description.name;
if t.column(i).description.type = dbms_tf.type varchar2

then
1_str .
elsif t.column(i).description.type = dbms_tf.type_number
then
1_str "to_char('||1_name||') as '||1_name;
elsif t.column(i).description.type = dbms_tf.type_date
then
1_str := 'to_char('||1_name||',''yyyy-mm-dd hh24:mi:ss'') as '||1_name;
end if;
1_cols := 1 _cols || 1_delimiter || 1_str;
1 unpivot := 1_unpivot || 1_delimiter || 1_name;
end Toop;
1 cols := ltrim (1_cols, ',');
1_unpivot := ltrim (1_unpivot, ',');
1_sql := 'select col_name, nvl(col_value,''(NULL)'') as col_value 'l|
"from (select '|| 1_cols ||' from print_table.t'

RN
' unpivot include nulls (col value for col name
in (*[11_unpivot||') )';
return 1_sql;
end print_table;

function print_table (t in dbms_tf.table_t)
return varchar2 sql_macro

as
1_cols clob ;
1_unpivot clob ;
1 str varchar2 (200) ;
1_delimiter varchar2(l):= ',';
1_name dbms_id;
1_sql clob;
begin
for i in 1..t.column.count
loop
1 name := t.column(i).description.name;

if t.column(i).description.type = dbms tf.type varchar2

then
1_str := 1_name;
elsif t.column(i).description.type = dbms_tf.type number
then
1 str "to char ('l |1 namel|') as '||1_name;
elsif t.column(I).description.type = dbms_tf.type date
then
1 str := 'to_char('||1l_name||',"''yyyy-mm-dd hh2d:mi:ss'') as '||1_name;
end if;
1_cols 1_cols || 1_delimiter || 1_str

1_unpivot || 1_delimiter || 1_name;

ltrim (1_cols, ','):

1 unpivot := ltrim (l_unpivot, '
1_sql 'select col_name, nvl(col_value,'' (NULL)'') as col_value '
‘from (select '|| 1_cols ||' from print_table.t'

(NSRRI
' unpivot include nulls (col_value for col_name
in ('||1_unpivot||') )';
return 1_sql;
end print_table;




SQL> select *
2 from print_table (dept)

3/

COL_NAME COL_VALUE
DEPTNO 10
DNAME ACCOUNTING
LOC NEW YORK
DEPTNO 20
DNAME RESEARCH
L0C DALLAS
DEPTNO 30
DNAME SALES
L.0C CHICAGO
DEPTNO 40
DNAME OPERATIONS
LoC BOSTON

12 rows selected.

SQL> select *

2 from print_table (dept)
3/
COL_NAME COL_VALUE

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

12 rows selected.

Reusable Pattern Matching

Statement o
|5 Using Pattern Matching in SQL Macros
create or replace function get_consecutive_rows (

tab dbms_tf.table_t, col doms_tf.columns_t

return varchar? sql_macro

ChhisSaxon

begin
return 'get_consecutive_rows. tab
mateh_recognize (
order by ' || get_consecutive rows.col (1) ||
first (' || get_consecutive rows.col ( 1) || ') as start value,
count (¥) as num_rous
pattern ( init consecutiver )
define
consecutive as * || get_consecutive_rous.col (1) ||
orev (© || get_consecutive rows.col ( 1) || ") 1

)

=

)
end get_consecutive_rows;

https://bit.ly/3Du3bb8

String Splitting Utility

create or replace package string macros pkg
function split_string (
tab dbms_tf.table_t,
col dbms_tf.columns_t,
- a " ChtisiSaxon
separator varchar2 default ', d
) return clob sql_macro;

function split_string (
delimited string varchar2
separator varchar2 default ',
) return clob sql_macro;
end;
/

https://bit.ly/3CwrvYM




Scalar Example

function sales_tax (p_price_incl_vat in number
,p_vat_percentage in number
)
return varchar2 sql_macro (type => scalar
as
begin
return 'round(((sales_tax.p_price_incl_vat /

(100 + sales_tax.p_vat_percentage)) * 100),2)';

end;

function sales_tax (p_price_incl_vat in number
,p_vat_percentage in number

return varchar2 sql_macro (type => scalar)
as
begin

return 'round(((sales_tax.p_price_incl_vat /

(100 + sales_tax.p_vat_percentage)) * 100),2

end;

)i

function sales_tax (p_price_incl_vat in number
,p_vat_percentage in number
)
return varchar2 sql_macro (type => scalar)

as
begin
return 'round(((sales_tax.p_price_incl_vat /
(100 + sales_tax.p_vat_percentage)) * 100),2)';
end;




SQL> select ole.price_incl_vat

2 ,ole.vat_percent
3 ,sales_tax (p_price_incl_vat => ole.price_incl_vat
4 ,p_vat_percentage => ole.vat_percent
5 ) as price_excl_vat
6 from orderlines ole
7 fetch first 10 rows only
function sales_tax (p_price_incl_vat in number 8 /
,p_vat_percentage in number
) PRICE_INCL VAT VAT PERCENT PRICE EXCL VAT
return varchar2 sql macro (type => scalar)
as 229.95 19 193.24
begin 219.95 19 184.83
return 'round(((sales_tax.p_price_incl_vat / 769.95 19 647.02
(100 + sales_tax.p_vat percentage)) * 100),2)'; 31.95 19 26.85
end; 27.95 19 23.49
249.95 25 199.96
219.95 25 175.96
42.95 21 35.5
559.95 19 470.55
10 20 8.33

10 rows selected.

SQL> select ole.price_incl_vat
2 ,ole.vat_percent

3 ,sales_tax (p_price_incl_vat => ole.price_incl vat
4 ,p_vat_percentage => ole.vat percent
5 ) as price_excl_vat
6 from orderlines ole
7 fetch first 10 rows only
8 /
PRICE_INCL_VAT VAT_PERCENT PRICE_EXCL_VAT
229.95 19 193.24
219.95 19 184.83
769.95 19 647.02
31.95 19 26.85
27.95 19 23.49
249.95 25 199.96
219.95 25 175.96
42.95 21 35.5
559.95 19 470.55
10 20 8.33

10 rows selected.




APEX

Parameterized View

APEX

Parameterized View

SYS_CONTEXT

SYS_CONTEXT

SQL> create or replace context ctx using ctx api
2* /

Context CTX created.

SYS_CONTEXT

SQL> create or replace package ctx api as
2
3 procedure set_filter (p_jobname in varchar2);
4
5 end ctx_api;
6% /

Package CTX_API compiled




SYS_CONTEXT

SQL> create or replace package ctx_api as
2

3 procedure set_filter (p_jobname in varchar2);
4

5 end ctx_api;

6% /

Package CTX_API compiled

SYS_CONTEXT

SQL> create or replace package body ctx_api
2 is

3

4 procedure set_filter (p_jobname in varchar2)
5 is

6 begin

7 sys.dbms_session.set_context
8 (namespace => 'CTX'

9 ,attribute => 'JOB'
10 ,value => p_jobname
11 )i
12 end set_filter;
13
14 end ctx_api;
15% /

Package Body CTX_API compiled

SYS_CONTEXT

create or replace view v_dept_job_salaries
as
select deptno
;sum (sal) as sum_sal

from emp
where job = sys_context ('CTX','JOB')
group by deptno
/

SYS_CONTEXT

SQL> select *
2 from v_dept_job_salaries
3%/

no rows selected




SYS_CONTEXT

SQL> begin
2 ctx_api.set filter
3 (p_jobname => 'MANAGER') ;
4 end;
5%/

PL/SQL procedure successfully completed.

SYS_CONTEXT

SQL> select *
2 from v_dept_job_salaries
3%/

DEPTNO SUM_SAL

30 2850
10 2450
20 2975

Context

+ [=] Departement Salaries.

> Columns

Department Salaries v ltems

~ [Eps s08 7l Package

pr e W ‘LL 9

Execute Server-side Code
Refresh

Department Salaries

- Select Job -

Context

+ [=] Departement Salaries
> Columns
v Items
[ ps.aos Package
~ Dynamic Actions.
.
v True
Execute Server-side Code
Refresh




() Application 103 '\ Edit Security Attributes

vetintion  [[ERREREN  Globalization  User Interface

Application 103

Show All i i Session

Database Session

" Parsing Schema  ALEX

Initialization PL/SQL Code ~ ctx_api.set_filter (p_jobname => :P5_J0B);

Cleanup PL/SQL Code  Ctx_api.clear_filter;

Browser Security

Database Session

Must be in
Session State

create or replace view v_dept_job_salaries
as
select deptno
,sum (sal) as sum_sal

from emp

where job = v('P5_JOB')
group by deptno
/

References Page
ltem

SQL> select *

2 from v_dept_job_salaries

3%/
no rows selected

SQL> begin
2 apex_session.create_session
3 (p_app_id => 156929
4 ,P_page_id => 1
5 ,P_username => 'alex'
6 )i
7 apex_util.set_session_state
8 (p_name => 'P5_JOB'
9 ,p_value => 'MANAGER'
10 )i
11 end;
12% /

PL/SQL procedure successfully completed.




SQL> begin
2 apex_session.create_session
2 (pia};pglcild=z>li)6929 SQL> select *
5 lgilplszr;ame —> talex' 2 from v_dept_job_salaries
6 e 3/
;
7 apex_util.set_session_state
8 P (; name = 'p5 JOE' DEPTNO SUM_SAL
- = v N L
1(9) ;?_value > '"MANAGER 30 2850
11 end ! 10 2450
1% 7 20 2975
PL/SQL procedure successfully completed.
Department Salaries SYS_CONTEXT vV
Department Salaries VI;;NM}ER N
(S[)
Deptno Tz sumsat . . .
7 (R = €D Bind Variable €D Easy in APEX
-~ Select Job - %
e . .
soswatouns B e

FY 2850

Download

© Lots of Components @ APEX Session
@ Difficult in APEX @ Performance




SQL>

create or replace

SQL> create or replace

2 function dept_job_salaries (p_job in varchar2) 2 function dept_job_salaries (p_job in varchar2)

3 return varchar2 sql_macro 3 return varchar2 sql_macro

4 is 4 is

5 begin 5 begin

6 return ' 6 return '

7 select deptno 7 select deptno

8 ,sum (sal) 8 ,sum (sal)

9 from emp 9 from emp

10 where job = dept_job_salaries.p_job 10 where job = dept_job_salaries.p_job
11 group by deptno’; 11 group by deptno';

12 end dept_job_salaries; 12 end dept_job_salaries;

13 13 7/
SQL> create or replace SQL> create or replace

2 function dept_job_salaries (p_job in varchar2) 2 function dept_job_salaries (p_job in varchar2

3 return varchar2 sql_macro 3 return varchar2 sql_macro

4 is 4 is

5 begin 5 begin

6 return ' 6 return '

7 select deptno 7 select deptno

8 ,sum (sal) 8 ,sum (sal)

9 from emp 9 from emp

10 where job = dept job_salaries.p_job 10 where job = dept_job_salaries.p_job
11 group by deptno'; 11 group by deptno';

12 end dept_job_salaries; 12 end dept_job_salaries;

13 7/ 13/




SQL> var job varchar2(10) SQL> var job varchar2(10)
SQL> exec :job := 'MANAGER'; SQL> exec :job := 'MANAGER';

PL/SQL procedure successfully completed. PL/SQL procedure successfully completed.
SQL> select *
2 from dept_job_salaries (p_job => :job)
3/

DEPTNO  SUM(SAL)

30 2850
10 2450
20 2975
Identification
Title Department Salaries
Type Classic Report
Departement Salaries
Source oo
Departement Salaries MANAGER
5 rs0n
Location Local Database ~ N ~ T N [ oomets | Somet
B v D 3 crange P53 » 0
Type SQL Quer e 0 2075
yp QL Query o datafound [ refresh
) 50
SQL Query Download
select * s
from dept_job_salaries! (p_job => :P5_J0B)
Page Items to
Submit




SQL_ID 8Kke3ylxktdarn, child number 1

select * fron(sele
from(select i

Japx$ rounum<=: ps_nax_rowis

Plan hash value: 4291084645

ect a.*, row_number() over (order by null) apx$rownum
from (select "DEPTNO","SUM_SAL" from ((select /x+
c/d."DEPTNO",d."SUM_SAL" from (select * from
d ) i ) iwhere 1=1 order by "DEPTNO" asc

Department Salaries

create or replace view v_dept_job_salaries
as
select deptno
,sum (sal) as sum_sal
from emp
where job = v('P5_JOB')

group by deptno

| 1d | operation | Name | Rows | Bytes | Cost (CPU)| Time |
| | SELECT STATEMENT | | | | 300 |
000103 |, 1 | view I I 20 78] 3 (34)] 60 I
[% 2 | WINDOW NOSORT STOPKEY 1 I 2] s2] 3 (34)]0ee 1
|31 view 1 I 2] 521 3 (34)]ee 1
| 41  SORT GROUP BY I I 2] 30| 3 (340 I
I+ 51 TABLE ACCESS STORAGE FULL| EMP | 3| 45| 2 (0)] 6o 1
Predicate Information (identified by operation id):
MAX_RONS)
DER BY NULL )<=:P$_HAX_ROWS)

Job
MANAGER
Deptno Tz Sum(sal
ptno T (sal) create or replace
® ) function dept_job_salaries (p_job in varchar2)
return varchar2 sql_macro
20 2975 is
begin
30 2850 return '
13 select deptno
,sum (sal)
from emp
where job = dept_job_salaries.p_job
group by deptno';
end dept_job_salaries;
Level 9 Debug
SQL_ID bzcjfcflabjiny, child number 1
select * fron(select a.x, row_number() over (order by null) apxSrownum
from(select i.* from (select “DEPTNO","SUM(SAL)" from ((select /*+
from (select *  from
dept_job_salaries (p_job => :Ps,ma)? d )) i ) iwhere 1=1 order by
num<=: p$_nax_rowss
Plan hash value: 4291084645
| 1d | Operation | Name | Rows | Bytes | Cost (CPU)| Time I
| @ | SELECT STATEMENT | I | | 3 (100)] |
000083 |* 1| VIEW I | 2| 78 | 3 (34)] ee: I
| 2 |  WINDOW NOSORT STOPKEY | I 2| 52 3 (34)] 00 |
| 3] vIEw | I 2| 52 3 (34)] o0 |
I 4] SORT GROUP | I 2| 30| 3 (34)] o0 |
I* 5| TABLE ACCESS STORAGE FULL| EMP | EN | 2 (0)] eo: |

EXADATA
Smart Scan

Predicate Information (identified by operation id):

1 - filter("APXSROMNUN"<=:PS_MAX_ROWS)
- ERdeknlliRendn RDER BY NULL ) <=:P$_MAX_ROWS)

08
filter("J0B




SYS_CONTEXT

€» Bind Variable

© Lots of Components

° Difficult in APEX

€D Easy in APEX
° APEX Session

@ Performance

SQL Macro

€D Easy in APEX
€» Easy in SQL

€D Performance

Custno Tz
7566
7698
7782
7788
7839

Download

Custname

JONES

BLAKE

CLARK

SCOTT

KING

Shopdate

4/2/2021

5/1/2021

6/9/2021

4019/2027

11/17/2021

Credit Card

XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX

Code Editor - SQL

Validation successful

1 select custno
2 Jcustname
3 Jshopdate
4
5

Jcredit.

Query

_card

from demo_pkg.top (customers, to_number (:P4_TOP))

Custno Tz
7698
7782
7839

Download

Custname

BLAKE

CLARK

KING

Shopdate

5/1/2021

6/9/2021

11/17/2021

o

Credit Card

XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX




Code Editor - SQL Query Code Editor - SQL Query

Validation successful

ORA-20999: Failed to parse SQL query! <p>ORA-06550: line 5, column 18: ORA-00904:
"CUSTOMERS_NOT_EXIST": invalid idertifier</p>

1 select custno select custno

2 ,custnane

3 ,shopdate

4 ,credit_card

5

,custnane
rom demo_pkg.top (customers, to_nunber (:P4_TOP))

1

2

3 ,shopdate
4 ,scredit_card

5 from demo_pkg. top (customers not exist, 5)

o [

Code Editor - SQL Query Code Editor - SQL Query

O Q 2 A Q
ORA-20999: Failed to parse SQL queryl <p>ORA-06550: I 4: ORA-0655: PLS-
o types of arguments in call to 'TOP'</p>

ORA-20999: Failed to parse SQL query! <p>ORA-06550:line 5, column 4: ORA-06553: PLS-306: wrong number X
or types of arguments in call to 'TOP'</p>
select custno
,custnane

1 select custno
2

3 sshopdate
4

5

,custname
,credit_card ,credit_card
fron demo_pkg. top (:P5_TABLE, )|

1
2
3 ,shopdate
4
from demo_pkg. top ('customers’, 5) H




Carrier Variables

Code Editor - SQL Query Carriername  Nellen und Quack = oo s
Germany v ‘GROUPAGE - 25.08.2021 8
Carfiercode  NUQ
‘ORA-20999: Failed to parse SQL query! : line 5, column 28: ORA-( 19: invalid
1 select custno
2 ,custname Qv Search
3
4 Zpeods Valdfom S0 100 150 200 250 300 350 400 450 SO0 S50 600 650 700 750 800 850 900 950 1000 100 1200 1300 1400 1500 1600 1700 18
5
o 01012021 1940 324 4496 216 6322 7200 7762 8430 9988 1090 1208 s 14418 18534 0
o ow1z0m 2313 34z S35 6217 7535 8591 9250 10046 899 15217 usar 15865 s 10513 70
03 owzom 2313 34z S350 6217 7635 8591 9250 10046 1899 15217 usar 15865 e 10513 70
04 0012001 1007 367 448 $125 6212 7083 7626 6282 9800 10896 193 13070 18166 15262 2893
06 o120 w07 wmer  ass  sazs e |fUnction transportcosts matrix (p_carrier id in number 22893
o 01012021 1963 3261 4549 5277 6396 ,p_country_id in number 23872
—— ,P_transport _method in varchar2
G |
ance m return varchar2 sql_macro

B9 1x MultiFlyer BLAU *mit Doppelschaukel*~*mit Holzdach*
B 1x PP 9E
B51x B 153 - Brett 1530x140x18mm
£15x B 71 - Brett 710x140x18mm
B5315 x B 80 - Brett 800x140x18mm
2B 89 - Brett 890x140x18mm

B51xBG 13 - Balken 130x44x88mm
B4 xBG 151- Balken 1510x44x88mm
B2 x BG 36 - Balken 360x44x88mm
B9 2xBG6195 1950°87°44

B96 xBG220 2190°87+44

B2 x BK 140 - Balken 1400x68x44mm
2x BK 16 - Balken 160x68x44mm

B2 x BK 34 - Balken 340x68x44mm
B5 4 x BK 51 - Balken 510x68x44mm
B4 x BK 70 - Balken 700x68x44mm
BLAU

B51x Fun Rutsche - -
B591x P 220 - Pfosten 2200x88x88mm
B 1x Zubehsrbox 712

B591 xKlettersteine SMART-LINE MIXFARBEN

£92 x Kunststoffsitz BLAU 0,88 KG 420x170x85 mm, 2 Seile
B9 1 x Lenker ROT

£92 X SET Handgriffe ROT

B 4 x Schaukelschelle mit Karabiner 90x90mm Vierkant

B9 x Schrauben MultFlyer

£ x Sticker - W - Oracal 751c, 010 weis

B51 x Teleskop Kunststoff GELB-blau 0,3 KG 300 mm, Befestigung in der Mitte mit 4 Schrauben




with flat as
(select pdt.id as pdt_id

as pdt_id
/pdt.productname
Ppg.id as ppg_id
. PPg.packagename
/prt.id as p
/prt.partname
derscontainarticle oce
join products pdt

on oce.pdt_id

_id = pdt.id
join (select ppg.id
+PPg.pdt_id
,pPq.packagename
£rom product_packagings ppg
start with ppg.ppg_id is nul
connect by ppg.ppg_id = prior ppg.id) ppg
on pdt.id = ppg.pdt_i
join packaged_parts ppt
on ppg.id = ppt.ppg_i
join parts prt
on prt.id = ppt.prt_id
where oce.odr_id = v (*P5_ODR_ID')

ree as (
t distinct

pdt_id

,null pdt_pdt_id

/productnane

from flat

select distinct

when connect_by_isleaf = 1 then 0 when level = 1 then 1 else -1 end as status
as icon

as tooltip

as link

from tree
start with pdt_pdt_id is null

connect by pdt_pdt_id = prior pdt_id

,pdt.productnane
/PPg.id as ppg_id
. PPg.packagenane
/prt.id as prt_id
/prt.partname
from orderscontainarticle oce

on oce.pdt_id = pdt.id

a
/PPy packagenane
£rom product_packagings ppg
start with ppg.ppg_id is null
connect by ppg.ppg_id = prior ppg.id) ppg

on ppg.id
join par

on prt.id = ppt.prt_id
where oce.odr_id = v ("P5_ODR_ID')

ppt.ppg_id
t

. tree as

,muiT pdt_pdt_id
productnane
£ron’ flat
select distinct

,packagename
from fla

)
select pdt_id as value
,pdt_pdt_id

/productnane

1 then 0 when level = 1 then 1 else -1 end

ee
ith pdt_pdt_id is null

start w
dt_pdt_id - prior pdt_id

connect by p

create or replace function billofmaterial (p_odr_id in number)

return varchar2 sql_macro

as

begin
return

with flat as

(select pdt.id as pdt_id

where oce.odr_id = billofmaterial.p_odr_id
)

end billofmaterial;

create or replace function billofmaterial (p_odr_id in

return varchar2 sql_macro

as

begin
return

with flat as

(select pdt.

d as pdt_id

where oce.odr_id = billofmaterial.p_odr_id
)

end billofmaterial;

number)




select *
from billofmaterial

(p_odr_id => 180945) ;

PLS-306: wrong number or types of arguments in call to 'BILLOFMATERIAL'

create or replace

function macro (p_arg in varchar2)

return varchar2 sqgl_macro
as
begin

return 'with test as

(select * from dual where dummy

select * from test';
end macro;
/

create or replace

function macro (p_arg in varchar2)

return varchar2 sql_macro

as

begin
return 'with test as
(select * from dual where dummy = macro.p_arg)
select * from test';

end macro;

/




create or replace

function macro (p_arg in varchar2)

return varchar2 sql macro

as

begin
return 'with test as
(select * from dual where dummy = macro.p_arg)
select * from test';

end macro;

SQL> select *

2 from macro ('X'")

3/

/
SQL> select *
2 f X'
Fom macxo | ) set serveroutput on
3/
declare
Error starting at line : 1 in command - 1_clob clob;
begin
select *

from macro ('X")

Error at Command Line : 1 Column : 28

Error report -

SQL Error: ORA-06553: PLS-306: wrong number or types of arguments in call to
06553. 00000 - ™"PLS-%s: %s"

*Cause:

*Action:

'"MACRO'

dbms_utility.expand sql_text (
input_sql_text => gq'[select * from macro
output_sql_text => 1 clob
)i
dbms_output.put_line(l_clob);
end;
/




select
"Al"."DUMMY" "DUMMY"

from
(
select
"A3"."DUMMY" "DUMMY"
from
(
select
"A4"™ . "DUMMY" "DUMMY"
from
(
select
"A2"."DUMMY" "DUMMY"
from
WSYS" . "DUAL" "A2"
where
"A2" . "DUMMY" = "WKY"."MACRO" ()
) "A4n
) "A3"
) "AL"

Bug 32212976

USING SCALAR ARGUMENTS IN WITH CLAUSE
IN SQL TABLE MACRO RAISES ORA-06553 PLS-306

create or replace
function not_scalar_arg (p_tab in dbms_tf.table_t)

return varchar2 sql_macro
is
begin

return

'with local as

(select * from not_scalar_arg.p_tab)

select * from local';

end not_scalar_arg;

SQL> select *

2 from not_scalar_arg (dept)
3%/
DEPTNO DNAME Loc
10 ACCOUNTING NEW YORK
20 RESEARCH DALLAS
30 SALES CHICAGO
40 OPERATIONS BOSTON




SQL> select banner_ full
2 from v$version

3/

BANNER FULL

Oracle Database 19c Enterprise Edition Release 19.0.0.0.0 - Production
Version 19.12.0.1.0

SQL> select empno, getpromodiscount (empno)

2 from emp
3/

EMPNO GETPROMODISCOUNT (EMPNO)
7369 736.9
7499 749.9
create or replace function getpromodiscount l(p_amount number)' 7521 752.1
return varchar2 sql_macro (type => scalar) 7566 756.6
is 7654 765.4
begin 7698 769.8
return q'({p_amount)* .101"; 7782 778.2
end getpromod ounc; 7788 778.8
7839 783.9
7844 784.4
7876 787.6
7900 790
7902 790.2
7934 793.4

14 rows selected.




create or replace function getpromodiscount (p_amount in number
return varchar2 sql_macro (type => scalar

is

begin
return q'EgetpromodiscountAp_amounél* L1017

end getpromodiscount;

SQL> select empno, getpromodiscount
2 from emp
3% /

Error starting at line : 1 in comma.

select empno, getpromodiscount (emp:
from emp

Error at Command Line : 1 Column :
Error report -

(empno)

nd -
no)

9

SQL Error: ORA-06553: PLS-306: wrong number or types of arguments in call to 'GETPROMODISCOUNT'

06553. 00000 - "PLS-%s: %s"
*Cause:
*Action:

e/} Macro
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