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2. Parsing1} Shared Pool
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4. Literal SQL vs Bind SQL

e LiteralSQL: SQL 22 W& & S& 32 XNEGIHL, E&ote 220 S2AL,=Ae &2
al=gt= Hard DYolAM &&S SQL
e BindSQL:SQLZ22 Us = S8 g2 XNEotAHU, H8dtle 220 H+E 0|soll H4dst
SQL
Ch8 =2 WiE2 SQL*Plus +=8ot™H =& SQL 20| stH 0| HEA|IECh. Literal SQL 22 H=
b 8t 2 Al(Literal) AHEZIA2LE Bind SQL 22 H=0F Ha AMZ AASEIACH O]
(=0l Literal SQL =2 2 SQL = OtCH 1 2H 4 MtX2 80| 2t22 A AtESE BtH Bind
SQL =2 :b0ct= #1018 0| et=5 AEE D UL
set serveroutput on
Literal SQL | declare
v_sql varchar2(1000);
v_cnt number ;
begin
for i in 1..4 loop
v_sqgl:='select count(*) from user_objects where rownum<=' || i;
dbms_output.put_line(v_sql);
execute immediate v_sqgl into v_cnt;
end loop;
end;
/
o 22 SHEE SO
select count(*) from user_objects where rownum<=1
select count(*) from user_objects where rownum<=2
select count(*) from user_objects where rownum<=3
select count(*) from user_objects where rownum<=4
set serveroutput on
Bind SQL declare
v_sql varchar2(1000);
v_cnt number ;
begin
for i in 1..4 loop
v_sqgl:='select count(*) from dba_objects where rownum<=:b0"';
dbms_output.put_line(v_sql);
execute immediate v_sql into v_cnt using i
end loop;
end;
/
o 22 = SOL
select count(*) from dba_objects where rownum<=:b0
select count(*) from dba_objects where rownum<=:b0
select count(*) from dba_objects where rownum<=:b0
select count(*) from dba_objects where rownum<=:b0

H 1. Literal SQLZ Bind SQL
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e Test &

St SQLEZ2 2 QIAIGHA 2222 MEA Parsing 2 — Hard Parsing 2 — =25t &L},

H/W @ Pentium 4 1.4GHz Oracle Version : Oracle9i E/E 9.0.1.4.0

RAM @ 512MB SGA

0S : Windows XP Professinal Total System Global Area 126644544 bytes
Fixed Size 282944 bytes
Variable Size 83886080 bytes
Database Buffers 41943040 bytes
Redo Buffers 532480 bytes

e Test Script

** CASE 1. Literal SQL

declare
v_prod_name varchar2(50);
v_unit_price number;
v_sql varchar2(500);
begin

v_sql:="select /* literal */ prd.prod_name,cost.unit_price
from sh.products prd, sh.costs cost
where prd.prod_id=cost.prod_id(+)
and cost.time_id(+)=to_date("20000101","YYYYMMDD")
and prd.prod_id=";
foriin 1..10000 loop
execute immediate v_sql || i*5 into v_prod_name,v_unit_price;
end loop;
end;

/

** CASE 2. Bind SQL
declare
v_prod_name varchar2(50);
v_unit_price number;
begin
foriin 1..10000 loop
select /* bind */ prd.prod_name,cost.unit_price
into v_prod_name,v_unit_price
from sh.products prd, sh.costs cost
where prd.prod_id=cost.prod_id(+)
and cost.time_id(+)=to_date('20000101',"'YYYYMMDD")
and prd.prod_id=i*5;
end loop;
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CtS2 Windows &g 22|AE Soil =88 21212l CPU AFEE Dt SQL*Plus Ol Al HE Al =

Casel
MFEY A0y 220 EZFE(H)
sg 20| Z2g~ 85 | UEYZ
CPU AE CPU A= LHE
Case2 S I Y
CPU A= LHE2
b A2 100 &R
Ct=2 v$sal performance view Ol =8t el L Memory AFE E20IL}.
select substr(sql_text,1,20),avg(sharable_mem),count(*),max(executions)
Casel | from v$sql
where lower (sql_text) like 'select /* literal */%'
group by substr(sqgl_text,1,20);
SUBSTR(SQL_TEXT, 1,20) AVG(SHARABLE_MEM)  COUNT(*) MAX(EXECUTIONS)
select /x literal x/ 16090.0436 2112 1
select substr(sql_text,1,20),avg(sharable_mem),count (*),max(executions)
Case2 | from v$sql
where lower (sql_text) like 'select /* bind */%'
group by substr(sql_text,1,20);
SUBSTR(SQL_TEXT, 1,20) AVG(SHARABLE_MEM)  COUNT(*) MAX(EXECUTIONS)
SELECT /* bind */ pr 16095 1 10000
SQL Z2 10,000 H aIHL} Casel Ol LIEtH HE= 2,112 I8t EXHote A=z HAIEC
Ol= Shared Pool 2| 3J[Jt 10,000 Ji2l SQL 222 M&ES = S0 U E SQL=2 =2
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Parsing Al Z0tLE 2
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Case 1. Execute immediate £ AtE8t Literal SQL

e (Case 2. DBMS_SQL 2 AtZst Literal SQL

e Case 3. cursor_sharing=force && = Execute immediate £ AtEgt Literal SQL
e (Case 4. Execute immediate £ AtEgt Bind SQL

e (Case 5. DBMS_SQL = At=Zst Bind SQL(Open, Parse 1 3, Bind, Execute ¢!
e Case 6. Static SQL

e (Case 7. DBMS_SQL = At=Zst Bind SQL(Open 1 &, Parse, Bind, Execute gl

roll
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e Test &

PRS2 - I 2 B2 =2 #=28 = UA2U

Z20 et Test= XS 2AHA HASKER S 22 U2 &8s 22 UHF A

H/W : Pentium 4 1.4GHz Oracle Version : Oracle9i E/E 9.0.1.4.0

RAM @ 512MB SGA

0S : Windows XP Professinal Total System Global Area 126644544 bytes
Fixed Size 282944 bytes
Variable Size 83886080 bytes
Database Buffers 41943040 bytes
Redo Buffers 532480 bytes

e Test 24
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** CASE 1. Literal SQL (Native Dynamic SQL)
declare
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v_prod_name varchar2(50);
v_prod_list_price number;
v_unit_price number;
v_sql varchar2(500);
begin
v_sql:='select
prd.prod_name
,prd.prod_list_price
,cost.unit_price
from sh.products prd, sh.costs cost
where prd.prod_id=cost.prod_id(+)
and cost.time_id(+)=to_date("20000101","YYYYMMDD")
and prd.prod_id=";
foriin 1..10000 loop
execute immediate v_sql || i*5 into v_prod_name,v_prod_list_price,v_unit_price;
end loop;
end;
/
** CASE 2. Literal SQL (DBMS_SQL)
declare
v_prod_name varchar2(50);
v_prod_list_price number;
v_unit_price number;
v_sql varchar2(500);
cur_sql_exec number;
ignore number;
begin
cur_sql_exec:=dbms_sql.open_cursor;
v_sql:='select
prd.prod_name
,prd.prod_list_price
,cost.unit_price
from sh.products prd, sh.costs cost
where prd.prod_id=cost.prod_id(+)
and cost.time_id(+)=to_date("20000101","YYYYMMDD")
and prd.prod_id=";
foriin 1..10000 loop
dbms_sql.parse(cur_sql_exec,v_sql || i*5,1);
dbms_sql.define_column(cur_sql_exec,1,v_prod_name,50);
dbms_sql.define_column(cur_sql_exec,2,v_prod_list_price);
dbms_sql.define_column(cur_sql_exec,3,v_unit_price);
ignore:=sys.dbms_sql.execute(cur_sql_exec);
ignore:=sys.dbms_sql.fetch_rows(cur_sqgl_exec);
dbms_sql.column_value(cur_sql_exec,1,v_prod_name);
dbms_sql.column_value(cur_sql_exec,2,v_prod_list_price);
dbms_sql.column_value(cur_sql_exec,3,v_unit_price);
end loop;
dbms_sql.close_cursor(cur_sql_exec);
end;
/
** CASE 3. Cursor Sharing 0l 28t 3%
alter session set cursor_sharing = force;
declare
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v_prod_name varchar2(50);
v_prod_list_price number;

v_unit_price number;
v_sql varchar2(500);
begin
v_sql:='select
prd.prod_name
,prd.prod_list_price
,cost.unit_price
from sh.products prd, sh.costs cost
where prd.prod_id=cost.prod_id(+)
and cost.time_id(+)=to_date("20000101","YYYYMMDD")
and prd.prod_id=";
foriin 1..10000 loop
execute immediate v_sql || i*5 into v_prod_name,v_prod_list_price,v_unit_price;
end loop;
end;
/

alter session set cursor_sharing = exact;

** CASE 4. Bind ¥+ AtE (Native Dynamic SQL)

declare
v_prod_name varchar2(50);
v_prod_list_price number;
v_unit_price number;
v_sql varchar2(500);
begin

v_sql:='select
prd.prod_name
,prd.prod_list_price
,cost.unit_price
from sh.products prd, sh.costs cost
where prd.prod_id=cost.prod_id(+)
and cost.time_id(+)=to_date("20000101","YYYYMMDD")
and prd.prod_id=";
foriin 1..10000 loop
execute immediate v_sql||":b1" into v_prod_name,v_prod_list_price,v_unit_price

using i*5;
end loop;
end;
/
** CASE 5. Bind ¥+ AtE (DBMS_SQL)
declare
v_prod_name varchar2(50);
v_prod_list_price number;
v_unit_price number;
v_sql varchar2(500);
cur_sql_exec number;
ignore number;
begin

cur_sql_exec:=dbms_sql.open_cursor;
v_sql:='select
prd.prod_name
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end;

/

declare

begin

end;

/

declare

begin

,prd.prod_list_price
,cost.unit_price
from sh.products prd, sh.costs cost
where prd.prod_id=cost.prod_id(+)
and cost.time_id(+)=to_date("20000101","YYYYMMDD")
and prd.prod_id=";
dbms_sql.parse(cur_sql_exec,v_sql||"':b0',1);
foriin 1..10000 loop
dbms_sql.define_column(cur_sql_exec,1,v_prod_name,50);
dbms_sql.define_column(cur_sql_exec,2,v_prod_list_price);
dbms_sql.define_column(cur_sql_exec,3,v_unit_price);
dbms_sql.bind_variable(cur_sql_exec,'b0',i*5);
ignore:=sys.dbms_sql.execute(cur_sql_exec);
ignore:=sys.dbms_sql.fetch_rows(cur_sqgl_exec);
dbms_sql.column_value(cur_sql_exec,1,v_prod_name);
dbms_sql.column_value(cur_sql_exec,2,v_prod_list_price);
dbms_sql.column_value(cur_sql_exec,3,v_unit_price);
end loop;
dbms_sql.close_cursor(cur_sql_exec);

** CASE 6. Static SQL

v_prod_name varchar2(50);
v_prod_list_price number;
v_unit_price number;

foriin 1..10000 loop
select prd.prod_name,prd.prod_list_price,cost.unit_price
into v_prod_name,v_prod_list_price,v_unit_price
from sh.products prd, sh.costs cost
where prd.prod_id=cost.prod_id(+)
and cost.time_id(+)=to_date('20000101','YYYYMMDD")
and prd.prod_id=i*5;

end loop;

*k CASE 7. Bind B~ AFZ (DBMS_SQL) + 8= PARSE

v_prod_name varchar2(50);
v_prod_list_price number;
v_unit_price number;

v_sql varchar2(500);
cur_sql_exec number;
ignore number;

cur_sql_exec:=dbms_sql.open_cursor;
v_sql:='select
prd.prod_name
,prd.prod_list_price
,cost.unit_price
from sh.products prd, sh.costs cost
where prd.prod_id=cost.prod_id(+)
and cost.time_id(+)=to_date("20000101","YYYYMMDD")
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end;

/

and prd.prod_id=";

foriin 1..10000 loop

dbms_sql.parse(cur_sql_exec,v_sql||':b0",1);
dbms_sql.define_column(cur_sql_exec,1,v_prod_name,50);
dbms_sql.define_column(cur_sql_exec,2,v_prod_list_price);
dbms_sql.define_column(cur_sql_exec,3,v_unit_price);
dbms_sql.bind_variable(cur_sql_exec,'b0',i*5);
ignore:=sys.dbms_sql.execute(cur_sql_exec);
ignore:=sys.dbms_sql.fetch_rows(cur_sqgl_exec);
dbms_sql.column_value(cur_sql_exec,1,v_prod_name);
dbms_sql.column_value(cur_sql_exec,2,v_prod_list_price);
dbms_sql.column_value(cur_sql_exec,3,v_unit_price);

end loop;

dbms_sql.close_cursor(cur_sql_exec);

e Test 21t

- = Casel | Case2 | Case3 | Case4 | Case5 | Case 6 | Case 7
ARAIZE 15.07 16.04 2.05 1.08 1.06 1.01 2.08
Stat execute count 10365 10415 10361 10226 10312 10216| 10320
recursive calls 15346| 35902| 15250| 12788| 33960| 12261| 44122
parse count (total) 10182| 10226| 10184| 10096 171 110| 10172
parse count (hard) 10042 10043 45 41 41 41 43
parse time cpu 1299 1320 143 40 29 22 28
parse time elapsed 1307 1327 145 43 29 31 30
opened cursors 10150 173| 10152| 10078 117 86 119
cumulative
CPU used by this 1560 1632 248 171 163 106 251
session
Latch library cache 497408 | 498217| 135531| 314887 5330| 25022| 315422
(get) shared pool 633460| 635323| 13387| 23273 3510 2895| 23606
row cache objects | 1412354 | 1412423 2121 2052 2060 1952 2140
Zi= 3 30K REL2 2L UsH &2 2iIsE Z=0
o AQAIZE : SQL*Plus Ol Al settimingon = dist & 2 Y0l S22 = HAIE= Al
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6. Literal SQL oliZ Atdl

= 2l dE0AM A28 2 Logic 74, L= L& ZMOUAM ZM6t= 3 ItNS
ANAIE Solf MGt DA StC AN AFE &= A== Oracle 9i 0l &= demo schema £
Sofl 7 SoIRUCH MetE MNSE Soll RS ela AN EREQ UHEaNHA=s & 0I8g £
U B =z LS Aol dretlh, 222 Test = SQL & =3 & Shared Pool 2 Flush & =
2o ATt
6.1 Loop X2 Pt= ML= Literal SQL
= ZZ2)&#2 sh AJ|0t2| product table LHE = category Jt men == women 0|0 & M
MOt = (available, on stock’) HI& = JtZ20] 100 €4t €= A2 HI2H Y HIES
—ot1], 100 Eefot Z X 22 A2 =0 FHC F16+= logic Ol Ct.
01 declare
02 v_sql varchar2(1000);
03 type refcurtype is ref cursor;
04 cur_sql refcurtype:
05 cursor cur_products is
06 select prod_id,prod_name,prod_list_price
07 from sh.products
08 where prod_status = 'available, on stock'
09 and prod_category in ('Men', 'Women');
10 rec_products cur_products%rowtype;
1 v_amount_sold number ;
12 v_quantity_sold number;
13 begin
14
15 open cur_products;
16 loop
17 fetch cur_products into rec_products:
18 exit when cur_products%not found;
19 if rec_products.prod_list_price>100 then
20 v_sql :='select sum(amount_sold),sum(quantity_sold)*" ||
rec_products.prod_list_price || ' from sh.sales where time_id>=to_date(''20000101"",""YYYYMMDD'")
and time_id<to_date(''20010101"","''YYYYMMOD'') and prod_id=" || rec_products.prod_id;
21 else
22 v_sql :='select sum(amount_sold),0 from sh.sales where
time_id>=to_date(''20000101"", " "YYYYMMDD'') and time_id<to_date(''20010101"","''YYYYMMDD'') and
prod_id=" || rec_products.prod_id;
23 end if;
24 open cur_sqgl for v_sql:
25 fetch cur_sqgl into v_amount_sold,v_quantity_sold;
26 — dbms_output .put_line( 'AMOUNT SOLD : ' || v_amount_sold || ', QUANTITY SOLD :
|| v_quantity_sold);
27 close cur_sql;
28 end loop;
29 close cur_products:
30 end;
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2 Z20d2 HAIIIH cur_products cursor 2| Xt= JH==0t= hard parsing O Z2a45tCH 2N
10?20 line 1t 22 line I Al select &2 ZAE 2 XMlotl ABS & = UL 0] E=
rec_products.prod_id 2t= Ha= &3 T shared pool 2] dHUHM= ME

SQL=22=2 L) H20ICH &2R0AM AtSots Mg E2 S]E =26t 0led A9

T2 )8 A0 H0l AAESECH

Z

CtS2 Source = 212t Bind SQL 2= AlSel <2 SQLES S8 E2E 2010 ULL

01 declare

02 v_sql varchar2(1000);

03 type refcurtype is ref cursor;

04 cur_sql refcurtype:

05 cursor cur_products is

06 select prod_id,prod_name,prod_list_price
07 from sh.products

08 where prod_status = 'available, on stock'
09 and prod_category in ('Men', 'Women');

10 rec_products cur_products%rowtype;

1 v_amount_sold number ;

12 v_quantity_sold number;

13 begin

14 open cur_products;

15 loop

16 fetch cur_products into rec_products:

17 exit when cur_products%not found;

18 if rec_products.prod_list_price>100 then
19 v_sql:='select sum(amount_sold),sum(quantity_sold)*:b0 from sh.sales

where time_id>=to_date("''20000101"",""YYYYMMDD' ") and time_id<to_date(''20010101"'","'YYYYMMDD'")
and prod_id=:b1"';

20 open cur_sqgl for v_sqgl using
rec_products.prod_list_price,rec_products.prod_id;

21 else

22 v_sql:='select sum(amount_sold),0 from sh.sales where
time_id>=to_date(''20000101"", " "YYYYMMDD'') and time_id<to_date(''20010101"","'YYYYMMDD'') and
prod_id=:b1";

23 open cur_sqgl for v_sqgl using rec_products.prod_id;

24 end if;

25 fetch cur_sqgl into v_amount_sold,v_quantity_sold;

26 — dbms_output .put_line( 'AMOUNT SOLD : ' || v_amount_sold || ', QUANTITY SOLD :
|| v_quantity_sold);

27 close cur_sql;

28 end loop;

29 close cur_products:

30 end;

1%line 2t 22 cIQIOIA 2AE S Fdots F=2 81 |Atotth, e B2 || Operator £
Soff ZEAIZIXN 21 bl 2= B2 AEst A d0lA using 2= 012
A

AN HAHS bl 220 rec_products.prod_id ct= H+E 2dHdl= 20| CHECH 0] 22

H
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Y
&
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©
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=
rr o
ol

SGC



2210 22 88 = & T= 20t 222 B0 &= Bind SQL 2=
AEE = U200 Hard Parsing 0l 28t d5 24 sasS M2 & &= UL

Rz 22 22 20 MelstH 2 22X SOHXICH 5 XA AHE B2t
A=z 0 220 % Soft Parse utCt &4 & BF=X QI Cursor 2| Open — Close 0fl 2| &t
ot= Oi&™dl EM&tChe 2MOE UCH Tetd 20 2|0l 2/ o2 eA 2 SqQL 229 vt=

=
e
= UHHE e A0ty & = U

Otell Source E =2 A},

01 declare

02 cursor cur_products(p_from_time in varchar2, p_to_time in varchar?2) is
03 select

04 prd.prod_id

05 ,prd.prod_name

06 ,sum(sales.amount_sold) amount_sold

07 ,case

08 when prd.prod_list_price>100 then
sum(sales.quantity_sold)*prd.prod_list_price

09 else

10 0

11 end quantity_sold

12 from

13 sh.products prd

14 ,sh.sales sales

15 where

16 prd.prod_status = 'available, on stock'

17 and prod_category in ('Men', 'Women')

18 and sales.time_id(+) >= to_date(p_from_time, 'YYYYMMDD')
19 and sales.time_id(+) < to_date(p_to_time, 'YYYYMMDD')
20 and prd.prod_id = sales.prod_id(+)

21 group by

22 prd.prod_id

23 ,prd.prod_name

24 ,prd.prod_list_price;

25 rec_products cur_products%rowtype;

26 begin

27 open cur_products('20000101", '20010101");

28 loop

29 fetch cur_products into rec_products:

30 exit when cur_products%not found;

31 — dbms_output .put_line( 'AMOUNT SOLD : ' || rec_products.amount_sold || ', QUANTITY
SOLD : ' || rec_products.quantity_sold);

32 end loop;

33 close cur_products:

34 end;

BtIEXOo =2 AMZEEZCE 2F0| cur_products cursor =0 &= RUCH Group by 20| =It& 1

& Al B2 #=8igjE= prod_id BtS

prod_id, prod_name,prod_list_price O} FIIEIRUCH SQL & S&
group by 0l XI&SHH prod_name, prod_list_price = & 280l ZLCt. prod_name,
prod_list_price = prod_id 0l S=X0/22 group by Z 0l prod_id &2+ OtLI2t prod_name,

prod_list_price JtXl =Jtoll &ot= N=E M= = UAESF otALL
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SQL S8 Al Defolior & &£ & =xst 82 18~20line 0l LIEFLE ALt BEZ Outer Join 2
AM&0l O20ICH & source & 29 cur_products cursor 2] XI5 E Solf Brs =& = cur_sql
P20l S EES 2 = U2U aur_sql OIN OtRH =2 SSEX $s F2 OAS
AMESHA 2= FES LIEUXA &0 ACH 2+ ‘v_amount_sold g0l 0 2C+ I CHetHLE
£ O2 GAME X240l EMSHA 2= 2= Child 2tH 0l oiEot= cur_sql cursor 2 Z 1t
240l g8lHetE Parent 0l oH&dt= cur_products cursor 22| Ag= S50tt=e L2
QIXIGHOF &HCt
s 2= Y S0AM AFEE =2 AIE AIZEES 2219 32 dluotd UL
- = Case 1 Case 2 Case 3
2R A2t 38.00 18.05 4.01
Stat execute count 5,078 5,125 303
recursive calls 29,075 29,793 8,484
parse count (total) 4,928 4,938 148
parse count (hard) 4,722 29 25
parse time cpu 709 46 24
parse time elapsed 992 172 122
opened cursors cumulative 4,887 4,897 104
CPU used by this session 15.04 758 201
Latch library cache 273,091 152,812 5,093
(get) shared pool 301,141 13,094 3,098
row cache objects 696,675 3,105 2,591
= Table 0l LIEtE =XI= AIAE 30 ek 20 Adles e 35 HEE = A2
2o Ha2 0t 3% A2 AUEel X2 Oldict= 2401 O Bt2A 6L Casel Ol A
Case2 & JtHA Literal SQL 22| 242 Q215 Hard Parsing &It 2t46t10 112 CI5H Parse
Time CPU Jt EUH /M 1 AIZH0l A2AI2H0 BHEEUSE € = UASH Latch IHE MEET
ool B0l 2AMUSS 20HF10 UL Case2 OlA Case3 =2 BstZ Cloll Soft Parse &=t
2Ol ZAEAD Parsing Ol ARF AI2H0| 42t 2ARMBS & &= A=0 Soft Parse = 00|
Shared Pool 0l U= BEE EEot)| 20 R0l A= Hs & == UL otXE SQL =
S0l Oet =3It &40l ZAEUYD, FE0 HII= ofXI Soft Parse 2| 24 el
Latch XH&2| A2 HA= =ALS O SSFAIHAFLD UL
T2 A #X2 2ol Case3 S HEE =& UD JEX R =& ULt ItsotH
Case3 1 22 A2 Z2HS Adot= A0l 24 O S8HQ 2d0I2t) & == UCH
6.2 Atz X XOI0IAN ZL245t= Literal SQL
2 T2 )2 oe AJ|0t2| order_items table 2| LIEE2 4Al7Z MASH order_summary ct=
table & XSS 0ISAIFI= AHAIOICH 229 Order €2 283,322,115 0HX12 MBS,
15 H0tKI2l =28 ~S 1 I Record 0l HAlot DX &tCh.
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ORDER_ID| LINE_ITEM_ID [PRODUCT_IDUNIT_PRICE | QUANTITY

2410 1 2976 46 10

2410 2 2982 40 5

2410 3 2986 120 6

2410 4 2995 68 8

2410 5 3003 2866.6 15

2410 6 3051 12 21
ORDER_ID| ORDER_DATE | PRD_IDO1 PRD_ID02 PRD_AMTO1 [ PRD_AMTO02

2410 2000.05.24 2976 2082 460 200

Table, Column It 22 Database Object 0|2 bind H2lJt &I X 2222 (parse =H It bind
CHHEC HM s3E D, OZI| W20l parse SAHOMAM bind H2 LHIEZS & = S| IOl
ME35t= Object O QX & = D] MH20ICt) M= CS 20 T2 )82

Zt A ok U LY.

01 declare

02 v_sql varchar2(200);

03 cursor cur_order_item is
04
[ine_item_id,product_id,unit_price*xquantity

08
09
10
rec_order_item.line_item_id ||

amt

order_id, to_char (order_date, 'YYYY.MM.DD') from oe.orders;
for rec_order_item in cur_order_item loop
if rec_order_item.line_item_id is NOT NULL then
v_sql:="update oe.order_summary set prd_id'
|| rec_order_item.product_id ||

select order_id, trim(to_char(line_item_id, '09'))

05 from oe.order_items;
06 begin
07 insert into oe.order_summary(order_id,order_date) select

11 ', prd_amt' || rec_order_item.line_item_id || '=' || rec_order_item.amt
[

12 'where order_id=" || rec_order_item.order_id:

13 execute immediate v_sql;

14 end if;

15 end loop;

16 end;

order_summary table 0il order_id 2} order_date £ &St = order_items table 2 LHEZ2
loop E +=~2HGIH literal SQL 22 2t=0 =oAL prd_id, prd_amt Ct22| line_item_id Jt

2 & 01S0| hardcoding &l J_LE =2 0| 2201 it bind MelJt &I X H2EZ line

10,11 0l Al line_item_id & =JIAIA literal SQL 2 AlE56t10

A = T AN . oL w—
cur_order_item 2| 2440tE8 +HE D2 order_items table 2] 2440tE2 +HEts HE & =
ACH 0l 2F Mz UE &2 It =HE 2= order_items table 21~0t2 Hard
Parsing O] Z24&t 2d0|2te 212 &S & QUL
2+2+ 15 49! prd_id, prd_amt Z &0l CHol M= literal SQL 22 AFE0l =0t ol XIS &g =
2t XM= bind M2lJF JISotE2 T s 2 20| &g 2 Q.

01 declare
02 v_sql varchar2(200);

SGCEER




03 cursor cur_order_item is

04 select order_id,trim(to_char(line_item_id,'09"))
[ine_item_id,product_id,unit_pricexquantity amt

05 from oe.order_items;

06 begin

07 insert into oe.order_summary(order_id,order_date) select

order_id, to_char (order_date, 'YYYY.MM.DD') from oe.orders;

08 for rec_order_item in cur_order_item loop

09 if rec_order_item.line_item_id is NOT NULL then

10 v_sql:="update oe.order_summary set prd_id' |
rec_order_item.line_item_id || '=:b0"' ||

11 ', prd_amt' || rec_order_item.line_item_id || '=:b1 where
order_id=:b2";

12 execute immediate v_sql using
rec_order_item.product_id,rec_order_item.amt,rec_order_item.order_id;

13 end if;

14 end loop;

15 end;

line 10 1t linell Ol Al literal SQL 2 M 4ot= &2 dU SLGHCH X2 AHZ dSE=
prd_id,prd_amt = bind B+ AIEIZSS & = JULL 01&€H & 22 L E L Literal
SQL 22 ZA40okXl 2t prd_id,prd_amt & Jf==0Ql 15 #2| Hard Parsing 2 Llg 20| SiCt

Ol 2k Usl 20| SQL== S 12 SQL=2L2=2 +dot==

o
1
s
O

1 insert into oe.order_summary

2 select ord.order_id,to_char (order_date, 'YYYY.MM.DD")

3 ,max(decode(line_item_id,1,product_id)),...

4 ,max(decode(line_item_id,1,unit_pricexquantity)),...

5 from oe.order_items ordi, oe.orders ord

6 where ord.order_id=ordi.order_id

7 group by ord.order_id,to_char (order_date, 'YYYY.MM.DD'):

PL/SQL Logic O At2tXI12 insert 2& 22 XIS /UCH - line3 2t line4 KA = line_item_id == XtCt
SItotH SZ8t #X2 A= OlZ2H & ER SQLE22 & 138t =2 Parsing
AT o 13H =ZZ0ICH — & Test Z U0l A= shared pool truncate 0ff (& WEHEECZ
Q1o execute count, parse count Jt 2 222 HAIZHEZ R26tJ| HietCh.

- = Case 1 Case 2 Case 3
AQAIZE 1.02 1.01 0.03
Stat execute count 795 785 55
recursive calls 3,539 3,179 780
parse count (total) 723 735 14
parse count (hard) 672 43 6
parse time cpu 36 7 6
parse time elapsed 86 73 22
opened cursors cumulative 714 712 14
CPU used by this session 60 35 7
Latch library cache 19,174 23,225 1,090
(get) shared pool 21,964 3,854 890
row cache objects 6,476 1,012 655
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} Processor
SIHESZ 1/4, 2/4 D10

Caller ¢
=

nio

=

O =

PEUH A= Caller 2

2 "@HX=

rocessor
= ol Caller

W -

—— Package Spec
1 create or replace package sh.|it_case3 AUTHID CURRENT_USER as

2 TYPE typ_promo |S TABLE OF promotions.promo_id%TYPE index by binary_integer:

3

4 procedure proc_cal ler (p_begin_date in varchar?2, p_end_date in varchar?2);

5 procedure proc_processor (p_promo_list in typ_promo, p_time in varchar?2, p_day_name out

varchar?2, p_sum_promo out number);
6 end |it_case3;
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—— Package Body
01 create or replace package body sh.lit_case3 as

02 procedure proc_cal ler (p_begin_date in varchar2, p_end_date in varchar2) is
03 cursor cur_times(i_begin_date varchar2,i_end_date varchar2) is
04 select to_char(time_id, YYYYMMOD') time_id
05 from sh.times
06 where fiscal_quarter_number in (1,2)
07 and time_id between to_date(i_begin_date, 'YYYYMMDD') and
to_date(i_end_date, 'YYYYMMDD');
08 cursor cur_sales(i_date varchar2) is
09 select distinct prom.promo_id
10 from
1 sh.channels chan
12 ,sh.sales sales
13 ,sh.promotions prom
14 where
15 chan.channel_id=sales.channel_id
16 and sales.promo_id=prom.promo_id
17 and time_id=to_date(i_date, 'YYYYMMDD')
18 and chan.channel_class = 'Direct’
19 and prom.promo_category = 'internet';
20 rec_time cur_times%rowtype:
21 tab_promo_id typ_promo:
22 V_sum_promo number ;
23 v_day_name varchar2(20);
24 begin
25 open cur_times(p_begin_date,p_end_date):
26 |oop
27 fetch cur_times into rec_time;
28 exit when cur_times%NOTFOUND;
29 open cur_sales(rec_time.time_id):
30 v_sum_promo:=0;
31 fetch cur_sales bulk collect into tab_promo_id;
32 if cur_sales%ROWCOUNT>0 then
33
proc_processor (tab_promo_id,rec_time.time_id,v_day_name,v_sum_promo);
34 — doms_output.put_line(rec_time.time_id || '[' || v_day_name |
"1 ¢ " || v_sum_promo):
35 end if;
36 close cur_sales;
37 end loop;
38 close cur_times;
39 end;
40
41 procedure proc_processor (p_promo_list in typ_promo, p_time in varchar2, p_day_name out
varchar2, p_sum_promo out number) is
42 v_param_list varchar2(1000);
43 v_sql varchar2(1000);
44 i pls_integer:=1;
45 begin
46 v_param_list:="";
47 while p_promo_list.exists(i) loop
48 if v_param_list is null then
49 v_param_list:="(" || to_char(p_promo_list(i)):
50 else
51 v_param_list:=v_param_list || '," || to_char(p_promo_list(i));
52 end if;
53 i=i+1,
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54 end loop;

55 v_param_list:= v_param_list || ")';

56 v_sql:='

57 declare

58 p_time varchar2(100);

59 p_sum_promo number ;

60 begin

61 ‘p_sum_promo:=0;

62 select max(tim.day_name),nv|(sum(promo_cost),0)
into :p_day_name, :p_sum_promo

63 from sh.promotions prom, sh.times tim

64 where promo_id in ' || v_param_list || ' and
to_date('""|lp_timel """, ""YYYYMMDD'') between promo_begin_date and promo_end_date and
tim.time_id=to_date(''"[lp_time[[""",""YYYYMMOD"');

65 exception

66 when others then

67 ‘p_sum_promo := -=1;

68 end: ';

69 execute immediate v_sql using in out p_sum_promo,in out p_day_name;
70 end;

71 end |it_case3;

proc_processor 2 =2 p_promo_list £ Soll &&= 2 H+E LXK Rot2=Z line

46~line55 NHAl &=ElE g2 ENES #d0ot
20l "IN HAXE OlSoll oKX &2

BHA
L 20 M= ‘declare ... begin ... exception ... end’2l A E F ot UL L2 i List E
=

SANLEZ AHGIUL2 2 Literal SQL & = & Processor RE2 £=3otl= SQL 20| 2F
Hard Parsing 2 S 0t2& 0] 220 20| S &2 Z2 d5 &2 2MIt Ldg £~ Ut

9o PXE 1R AN8E B Sg

al
AE HIS0ot0! cursor_sharing Olct= Parameter a2 T&oi =& 4 UL

1 8oz M2s 4~ Qe Y2 Processor @= 0 Al cursor_sharing Parameter gt

o 2AHA Ql0| Bind SQL= AtEcte HAS Mo = = QUL SHAIBH Processor
PE2 - 220 execute immediate ‘alter session set cursor_sharing=force’E AtIE3dtEH S
Bind SQL & HELIX E/UAU= XS & = US AO0IC Test 21 PL/SQL - E2 0 A
cursor_sharing 2 PL/SQL LH=0il ‘declare ~ begin ~ end” 2 =LHL 0l &M 6t= Literal SQL 20l
olM= HESA 220 SQL L0l bind H==0t L2

LIEHSCH et 2208 A2 95 HEo s 201 M &dol = &= UCH

}\}BEI DZ!OI: @\%EIII E)%l-i 49;

—— Package Spec
% S

—— Package Body
01 create or replace package body sh.lit_case3 as

02 procedure proc_caller (p_begin_date in varchar2, p_end_date in varchar2) is
03 cursor cur_times(i_begin_date varchar2,i_end_date varchar2) is

04 select to_char(time_id, 'YYYYMMDD') time_id

05 from sh.times

06 where fiscal_quarter_number in (1,2)

07 and time_id between to_date(i_begin_date, 'YYYYMMDD') and

to_date(i_end_date, 'YYYYMMDD'):
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08 cursor cur_sales(i_date varchar2) is
09 select distinct prom.promo_id
10 from
1 sh.channels chan
12 ,sh.sales sales
13 ,sh.promotions prom
14 where
15 chan.channel_id=sales.channel_id
16 and sales.promo_id=prom.promo_id
17 and time_id=to_date(i_date, 'YYYYMMDD')
18 and chan.channel_class = 'Direct’
19 and prom.promo_category = 'internet';
20 rec_time cur_times%rowtype:
21 tab_promo_id typ_promo:
22 V_sum_promo number ;
23 v_day_name varchar2(20);
24 begin
25 open cur_times(p_begin_date,p_end_date):
26 |oop
27 fetch cur_times into rec_time;
28 exit when cur_times%NOTFOUND;
29 open cur_sales(rec_time.time_id):
30 v_sum_promo:=0;
31 fetch cur_sales bulk collect into tab_promo_id;
32 if cur_sales%ROWCOUNT>0 then
33
proc_processor (tab_promo_id,rec_time.time_id,v_day_name,v_sum_promo);
34 — dbms_output .put_line(rec_time.time_id || '[
‘17 ¢ " || v_sum_promo);
35 end if;
36 close cur_sales;
37 end loop;
38 close cur_times;
39 end;
40
41 procedure proc_processor (p_promo_list in typ_promo, p_time in varchar2, p_day_name out
varchar2, p_sum_promo out number) is
42 v_param_list varchar2(1000);
43 v_sql varchar2(1000);
44 i pls_integer:=1;
45 begin
46 v_param_list:="";
47 while p_promo_list.exists(i) loop
48 if v_param_list is null then
49 v_param_list:='(" || to_char(p_promo_list(i)):
50 else
51 v_param_list:=v_param_list || '," || to_char(p_promo_list(i));
52 end if;
53 ii=i+1,
54 end loop;
55 v_param_list:= v_param_list || ")';
56 execute immediate 'alter session set cursor_sharing=force';
57 begin
58 v_sql:="select max(tim.day_name),nv!(sum(promo_cost),0)
59 from sh.promotions prom, sh.times tim
60 where promo_id in ' || v_param_list || ' and
to_date("""|] p_time [ """, ""YYYYMMDD'') between promo_begin_date and promo_end_date and
tim.time_id=to_date('""[| p_time [ """, ""YYYYMMDD'")";
61 execute immediate v_sqgl into p_day_name,p_sum_promo;
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62 exception

63 when others then

64 p_sum_promo := —1;

65 end;

66 execute immediate 'alter session set cursor_sharing=exact';
67 end;

68 end |it_case3;

P2 20l TS H-otH O3 <d8 2>2 201 AFSE Literal SQL 201 25 Bind
SQLESZ HAH0 sd8as € = UL

& ORDBO1 - SAL Used

SDCriteria S0LResult

S0L Text Module  Version Optimizer Execs
Count Mode

select max{tim.day_name),sum{promo_cost)  from sh.promotions prom, sh.times SQL*Plus 1 CHOOQSE 4
tim  where promo_idin (:"S¥5_B_00",:"SYS_B_01%,:"SYS_B_02",:"SY5_

SELECT max(tim.day_name),sum{promao_cost) from sh.promotions prom, sh.times  SQL*Plus 1 CHOOQSE 2
tim  where promo_id in {331) and to_date( 19930602, YMMDD') between

select max{tim.day_name),sum{promo_cost)  from sh.promotions prom, sh.times SQL*Plus 1 CHOOQSE 2
tim  where promo_id in (;"S¥5_B_0",:"S¥S_B_1":"S¥5_B_2",:"SYS_B_3

SELECT max(tim.day_name),sum{promao_cost) from sh.promotions prom, sh.times  SQL*Plus 1 CHOOQSE 1
tim  where promo_id in (83, 119,215,407,431) and to_date( 19990120', "

SELECT max(tim.day_name),sum{promo_cost) from sh.promotions prom, sh.times  SQL*Plus 1 CHOOQSE 1
tim  where promo_id in {31,283,307,319,331,415) and to_date( 19930623,

2 2. Shared Pool2 Sdll 2 Literal SQL Cursor_sharing2& Bind X2lE€ SQL

Ol210il= THetol 8{=Mt? cursor_shaing = AFSotAl 1) ChS1 20l Bind SQL 2= &g

== ULH

—-— Package Spec

et s

—-— Package Body

01 create or replace package body sh.lit_case3 as

02 procedure proc_caller(p_begin_date in varchar2, p_end_date in varchar2) is
03 cursor cur_times(i_begin_date varchar2,i_end_date varchar2) is
04 select to_char(time_id, 'YYYYMMDD') time_id

05 from sh.times

06 where fiscal_quarter_number in (1,2)

07 and time_id between to_date(i_begin_date, 'YYYYMMDD') and
to_date(i_end_date, "YYYYMMDD');

08 cursor cur_sales(i_date varchar2) is

09 select distinct prom.promo_id

10 from

" sh.channels chan

12 ,sh.sales sales

13 ,sh.promotions prom

14 where

15 chan.channel_id=sales.channel_id

16 and sales.promo_id=prom.promo_id

17 and time_id=to_date(i_date, 'YYYYMMDD')

18 and chan.channel_class = 'Direct’
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and promo_end_date and tim.time_id=to_date(:p_time,''YYYYMMOD'') and promo_id in (';

19 and prom.promo_category = 'internet';
20 rec_time cur_times%rowtype:
21 tab_promo_id typ_promo:
22 vV_sum_promo number ;
23 v_day_name varchar2(20);
24 begin
25 open cur_times(p_begin_date,p_end_date):
26 |oop
27 fetch cur_times into rec_time;
28 exit when cur_times%NOTFOUND;
29 open cur_sales(rec_time.time_id):
30 v_sum_promo:=0;
31 fetch cur_sales bulk collect into tab_promo_id;
32 if cur_sales%ROWCOUNT>0 then
33
proc_processor (tab_promo_id,rec_time.time_id,v_day_name,v_sum_promo);
34 — doms_output.put_line(rec_time.time_id || '[' || v_day_name |
‘17 ¢ " || v_sum_promo):
35 end if;
36 close cur_sales;
37 end loop;
38 close cur_times;
39 end;
40
41 procedure proc_processor (p_promo_list in typ_promo, p_time in varchar2, p_day_name out
varchar2, p_sum_promo out number) is
42 v_sql varchar2(1000);
43 v_day_name varchar2(100);
44 V_sum_promo number ;
45
46 i pls_integer:=1;
47 j pls_integer;
48 cur_sql_exec number ;
49 ignore number ;
50 begin
51 cur_sql_exec:=dbms_sql .open_cursor ;
52 v_sql:="select max(tim.day_name),nv!(sum(promo_cost),0)
53 from sh.promotions prom, sh.times tim
54 where to_date(:p_time,''YYYYMMOD'') between promo_begin_date

while p_promo_list.exists(i) loop

v_sal:=v_sal || ":b" [l i Il ""
ji=it+1;
end loop;
v_sql :=substr(v_sql, 1, lengthb(v_sql)-1) || ")':
dbms_sql .parse(cur_sal_exec,v_sql,1);
begin

dbms_sqal .define_column(cur_sql_exec, 1,p_day_name, 100);
dbms_sqal .define_column(cur_sql_exec,2,p_sum_promo);
dbms_sal .bind_variable(cur_sql_exec, 'p_time',p_time):
i=1;
while p_promo_list.exists(i) loop
dbms_sql .bind_variable(cur_sal_exec, 'b'||i,p_promo_list(i));
ii=i+1;
end loop;
ignore:=sys.dbms_sql .execute_and_fetch(cur_sal_exec);
dbms_sal .column_value(cur_sql_exec, 1,p_day_name);
dbms_sal .column_value(cur_sql_exec,2,p_sum_promo);
if ignore=0 then
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74 p_sum_promo:=0;

75 end if;

76 exception

77 when others then

78 p_sum_promo := -1;

79 end;

80 doms_sal .close_cursor (cur_sql_exec);

81 exception

82 when others then

83 if doms_sql.is_open(cur_sql_exec) then
84 dbms_sal .close_cursor (cur_sql_exec):
85 end if;

86 end;

87 end |it_case3;

Processor 2 22 &= p_promo_list 3+ Ol =822 Bind SQL 2= T &ct= 2 0ILC
Ol &HAIS AFZGHH cursor_sharing AHE0 2= WRAR2Z &= Literal Check 222
ni

2ot X2t dbms_sql Package & UCloltHl S&Eols ST 2MGIE2

ol =
- A0l =clotttl Zet obdle 0d=S < otCh.

SRS MEH ZEsS 0l=0tH 2d6l Bind SQL 201 AFZEIXI2H INList 0l S0 2= H=x2
H==IF M2 EclJl HEo O S801 EHAOLD & = UL |0 E2E <08 2>0AE

2 = QAX0l 24,68 U= SQLEE EMotE=2 220 E010 & == 8L 0 2ME
ofZot)l fof Jt&E INListOl S0t H=a S IOt ®0l S0l HE FolA 2=
SQL =2 INListE 1 == F4dol= &EH=ES =22 = UCH

—— Global 1~ X &dl= Package

1 create or replace package sh.global_variable AUTHID CURRENT_USER as

2 g_maxcnt number :=15;

3 end global_variable;

—-— Package Spec

et s

—-— Package Body

01 create or replace package body sh.lit_case3 as

02 procedure proc_caller (p_begin_date in varchar2, p_end_date in varchar2) is
03 cursor cur_times(i_begin_date varchar2,i_end_date varchar2) is

04 select to_char(time_id, 'YYYYMMDD') time_id

05 from sh.times

06 where fiscal_quarter_number in (1,2)

07 and time_id between to_date(i_begin_date, 'YYYYMMDD') and
to_date(i_end_date, "YYYYMMDD');

08 cursor cur_sales(i_date varchar2) is

09 select distinct prom.promo_id

10 from

1Al sh.channels chan

12 ,sh.sales sales

13 ,sh.promotions prom

14 where

15 chan.channel_id=sales.channel_id

16 and sales.promo_id=prom.promo_id

17 and time_id=to_date(i_date, 'YYYYMMDD')

18 and chan.channel_class = 'Direct’

19 and prom.promo_category = 'internet';
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rec_time cur_times%rowtype:

21 tab_promo_id typ_promo:
22 vV_sum_promo number ;
23 v_day_name varchar2(20);
24 begin
25 open cur_times(p_begin_date,p_end_date):
26 |oop
27 fetch cur_times into rec_time;
28 exit when cur_times%NOTFOUND;
29 open cur_sales(rec_time.time_id):
30 v_sum_promo:=0;
31 fetch cur_sales bulk collect into tab_promo_id;
32 if cur_sales%ROWCOUNT>0 then
33
proc_processor (tab_promo_id,rec_time.time_id,v_day_name,v_sum_promo);
34 — doms_output.put_line(rec_time.time_id || '[' || v_day_name |
‘17 ¢ " || v_sum_promo):
35 end if;
36 close cur_sales;
37 end loop;
38 close cur_times;
39 end;
40
41 procedure proc_processor (p_promo_list in typ_promo, p_time in varchar2, p_day_name out

varchar2, p_sum_promo out number) is

42 v_sql varchar2(1000);

43 v_day_name varchar2(100);

44 V_sum_promo number ;

45

46 i pls_integer:=1;

47 j pls_integer;

48 cur_sql_exec number ;

49 ignore number ;

50 begin

51 cur_sql_exec:=dbms_sql .open_cursor ;

52 v_sql:="select max(tim.day_name),nv!(sum(promo_cost),0)
53 from sh.promotions prom, sh.times tim
54 where to_date(:p_time,''YYYYMMOD'') between promo_begin_date

and promo_end_date and tim.time_id=to_date(:p_time,"''YYYYMMOD'') and promo_id in (';

for i in 1..sh.global_variable.g_maxcnt l|oop
if i=sh.global_variable.g_maxcnt then

v_sal:=vesal [ bt ILd Il )
else
v_sal:=v_sal I o' [0 [l
end if;
end loop;
dbms_sql .parse(cur_sal_exec,v_sql,1);

begin
dbms_sqal .define_column(cur_sql_exec, 1,p_day_name, 100);
dbms_sqal .define_column(cur_sql_exec,2,p_sum_promo);
dbms_sal .bind_variable(cur_sql_exec, 'p_time',p_time):
while p_promo_list.exists(i) loop
dbms_sql .bind_variable(cur_sal_exec, 'b'||i,p_promo_list(i));
ii=i+1;
end loop;
ji=is
while j<=sh.global_variable.g_maxcnt loop
dbms_sql .bind_variable(cur_sal_exec, 'b'|1j,-1):
ji=jts
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75 end loop;

76 jgnore:=sys.dbms_sql .execute(cur_sql_exec);
77 ignore:=sys.dbms_sql . fetch_rows(cur_sal_exec);
78 dbms_sal .column_value(cur_sql_exec, 1,p_day_name);
79 dbms_sal .column_value(cur_sql_exec,2,p_sum_promo);
80 if ignore=0 then
81 p_sum_promo:=0;
82 end if;
83 exception
84 when others then
85 p_sum_promo := -1;
86 end;
87 dbms_sql .close_cursor (cur_sql_exec):
88 exception
89 when others then
90 if doms_sql.is_open(cur_sql_exec) then
91 dbms_sql .close_cursor (cur_sql_exec):
92 end if;
93 end;
94 end |it_case3;
0l e SQLZ2 2R =03 M= Bl EE2 2N INLstE Soll 5=
B0l Z0) S Pols PE0I & O2 452 €20 2 4 UTEs S LAY = Ul
€ EJH = OtZ2 Dummy 2 Bind gt 4ol =00t ot2= 0| AIEEH= B2 0] B2
Lot PAE = gl 20| € £ UCH OIIAM= =0 JH==DF 0|2l Hol& 2Hde=2 JidstD
MEHCLL AR0IAME 02l NEE S AZESHII HdE = AL £ 2l =2 2
LHMBIA L2 2 UG H KNIESHH 2N AZst HE Processor 20 A SQLE A0
2 SEHOZ LIEILE 23121 A2l O 201 £AQE 4 Y222 0] E£3+ HIZEGIA UL
- = Case 1 Case 2 Case 3 Case 4
A A2 4.04 3.07 3.02 3.05
Stat execute count 1,227 1,427 885 893
recursive calls 8,564 8,648 7,808 9,055
parse count (total) 641 829 339 347
parse count (hard) 412 45 57 28
parse time cpu 96 28 21 27
parse time elapsed 213 140 110 103
opened cursors cumulative 596 790 300 304
CPU used by this session 297 242 223 236
Latch library cache 28,724 16,516 33,371 47,519
(get) shared pool 28,972 5,189 6,900 6,631
row cache objects 20,232 4,076 4,436 2,870
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