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bg 0 [ @ -t bl - | F e B w2t gL @B OIS % &l o [0 o ae B[ > -7

pi) BAD_METRICS |

=
| —~F SYSTEM@ORCL

[Mavigator |t ¢ H[CREATE OR REPLALE procedure QUEST_OPTI . Dad_metrics -l
2 i=
& ER = int := 1
Statement/Object [ N | Eegin
=1 pi) td_metdes valid | s + H| Jfor = in 1
: & =« & for b in 1 ..
B & Declestions 7 . EH i (= =
i x:int 8 - = +
3 s number s . elsif (= =
i b number mw = i= +
. 11 - elsif (x =
a: mwmber 19 - x = = o+
] 13 else
i = nwenbex -] * ® = = +

£ call stack | & pEMs ourpur | s CodeMpert |'® Breakpoints |93 watches | B Profiler | B REF CLURSOR Results | [ES] pata arid | Script € 4 B

|» || 2% 55 | s 21 Rules by Objective T mEAAEE S-S U E

Results I Reports |

All Rules by ODbjective [BAD> METRICS] -
Code Correctness (0 Rules ¥ 0 Ccoccurencel

Efficiency (2 Rulesz /2 Occurences)

Maintainability (2 Rules 7 103 Occurences)

: Program Structure (2 Rules f S1 Gccurences) Ll
Al Rules by Objects | Properties | SGL Scan |
& 5 | |svsTEM@DORCL | | [
| =2 Editor |
B ALtoCommit is OFF |Cabs o [ovR | >

2 W TR A T e SR RS T € E e i

£ Call stack | &2 DBMS output | CodeXpert |>® Breakpoints |9 watches | B Profiler | Bl REF CURSCR Results |[EE Data arid | Bl Scriptc 4 »

| || #1528 | s 1 Rutes by Objective BEAEHRS- U

Results | Reports I

All Rules by Objective [BEAD_METRICS]

Code Correctness (0 Rules /0 Occurencel

B Efficiency (2 Rulez /2 GOccurences)

i) DATA TYPE - 2829 (1 Occurrance) i Awoid declaring MUMBER aor MUMBER subtype with no precision.
i) DATA TYPE - 2831 (1 Occurrence) Use PLS_INTEGER instead of INTEGER or equivalent subtypes,
Maintainability (2 Rules /103 Occurences)

i) LOOP - 4807 (S0 Occurrences) Avoid hard-coded upper or lower bound walues with FOR loops,
i) PLSQL - 6802 (2 Occurrences) Awoid coding program units too long.

i) VARIABLE - 6414 (51 Occurrences) Awaid using overly sharkt narmes for declared or implicitly declared identifiers.
El- B Program Structure (2 Rules / 51 Occurences)

i) LOOP - 4806 (S0 Occurrences) Avoid use of unreferenced FOR loop indexes,

i) PROCEDURE - S602 (1 Occurrencel Avoid coding procedures with no parameters,

e (2, 12) CREATE OR REPLACE procedurs QUEST_OPTI.bad_rmetrics
=t & Readability (2 Rules /26 Cccurences)

i) LABEL - 4402 (25 Sccurrences) Awaid unlabeled nested LOOPs,

i) LABEL - 4404 (1 Occurrencel Awnid unlabeled EMD of program units, packages or types,
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®  Efficiency (5= [%) | uﬁ,%g ST
CodeXpert £ /&¥f FIfiE T Ui - Oracle 147 int i vp) Kfi

IL:J B Efficiency (2 Rules / 2 Gccurences)

=} i) DATA TY¥PE - 2829 (1 Cccurrence) ! avoid declaring MUMBER or MUMBER subtype with no precision.
(3, 5) wint = 1;
== i DATA TYPE - 2831 (1 Cccurrence) |Jse PLS_INTEGER instead of INTEGER or equivalent subtypes,
(3, 5) wint 1= 1;
—

®  Maintainability (F&5E1%) f \JF}FEE 2
CodeXpert 3L SQL £ fiy =4 € Rt YR

E} ﬁ Maintainability (3 Rules / 103 Occurences)

[} &0 LOOP - 4807 (S0 Sccurrences) { Avoid hard-coded upper or lower bound values with FOR loops.
- (5, 3) forainl .. 100 loop
- {5, 5) forbin 1 .. 100 loop
- (18, 3) forainl..100 loop
- (132, 5] forbin1 .. 100 loop

CodeXpert BRI+ SQL £+ =0 pug

Avoid hard-coded upper or lower bound values with FOR loops. :IA

=

4807 severity: % Warning Objective: £ Maintainabiity Code Element: LOOP

Your LOOP statement uses a hard-coded value for either its upper or lower bounds. This creates a "weak link" in your program
because it assumes that this value will never change. A better practice is to create a named constant (or function) in a package
specification and reference this named element instead of the hard-coded value.

Far example:

DECLARE
x INTEGER;
loop min CONSTRENT INTEGER :
loop mex CONSTANT INTEGER -

BEGIN

—— Example of a LOOP counting up
x = 0;

1007

FOR i IN 1 .. 100
LOOE

x = x + i;
END LOCP;

—— would be better written as
x = 0;

FOR i IN loop min .. loop max
LoCPR
x 1= x + i;
END LOOE;
END;

! =l
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»‘Deskb:p: 0L . »‘Cun'entSchema: QUEST_OPTI =

be O [ B -S| F o a6 B g b
sqllS.squ

BO® %8]e « &7 >

1+ zelect * from enployes -
2 where emp_id in —
E (zelect emp_id from snp_small
4 where enp dept in {"ACC', "COM')
f] ninus
6 zelect emp_id from enploves
7 where emp id between '73921' and '77VEY )|
|Data Grid Qx|
Data Grid | Auko Trace |§DBMS Cukput (disabled) | Query Wiewer |% Coderxpert |E><|:-Iain Flan | Scripk Cukpuk |
%| S R |;£| mance |
744 | |QUEST_oPTI@ORCL |t | |
(= Editor |
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234 Tuning Lab > ¥k~ SQL Tuning
@/ Optimization Modul clor - |O] |

Select module for optimizing SOL

Quest SOL Optimizer let you optimize your code in a couple of
What functionality would you like to use to optimize your SQL?

i) Batch Optimizer

| &ccepts one or more SOQL statements and source code,
'] . sutornatically optimizes SOL and identifies the fastest state
Minimnal user intervention,

Click here to learn more about the Batch Optirmizer,

|] Remwrites and provides index candidates for one SOL staterr

Click here to learn more about the Tuning Lab.

~|Set as default L oK || cancel

3% Tuning Lab » %1_ e '1' A ﬁl[pjrﬁﬂtﬁﬂ SQL Statement

QUEST® SQL OPTIMIZER FOR ORACLE @ Connection 3 Options 2 Help

Home Batch Optimizer SQL Scanner SGA Inspector Tuning Lab Indexing Impact Analyzer

9 [ﬂ‘q QUEST_OPTI@CRCL | =]
vmsde-9-2-0a -=d%[[82]3 a
S | 501 Detals»Original 501> Scenario Explorer Optimization Inteligence Level: 3 Index Expert Inteligence Level: 4 Set Schemar GUEST GPTL
Layour | | Scenario Explorer 7 o SALTem 7 0| Execution Flan, Describe Deta, Alen z o
o Scenario Plan Cost | Tatal £l Criginal SGL [ Execution Plan | Descrbe Detai | Alert |
@ [% % Original SQL 1,492 select * =] actual Plan
o Trom employee -
Detals where emp_id in (select =mp_id - {7 SELECT STATEMENT AL ROWS
= from emp_small Cost: 1,492 Bytes: 90,594 Cardinality: 719
where emp_dept im {('ACC', 'COM') 12 -3 HASH JOIN
minus "EMP_ID"="$ns0_col_t
Compare Lot a Cost: 1,492 Bytes: 90,594 Cardinality: 719
S setect ewp_i 10 - g VIEW STSAW_NSO_L
from enployee Cost: 260 Bytes: 9,347 Cardinality: 719
h where emp_id hetween '73921' amd '77777') 9 G- (P MINUS
6 B3 SORT UNIQUE
Esarim Bytes: 6,471 Cardnality: 719
Tiishe 55 avtsw QUEST_OPTLindesx$_joing_0i
T (EMP_DEPT'Z'ACC! OR "EMP. DEPT COM)AND "EMP_IT
§ Cost: 255 Bytes: 6,471 Cardindlity: 713
L 4 - HASH JDIN
Resohu.. ROWID=ROWID
1 2 O3 INLIST ITERATOR
F 1 . 7 INDEX RANGE SCAN
QUEST_OPTL IDE_EMP_SMALL_DEFT
"EMP_DEPT"='ACE OREMP_DEPT"="COM'
Costi 2 Bytes: 6,471 Cardinality: 719
3 [FINDEX RANGE SCAN QUEST_OPTLEMP_SMALL
"EMP_ID" >4
Cost: 626 Eytes 6,471 Cardinaliy: 719
8 E--3; SORT UNIQUE
Bytes: 70 Cardinality: 14
7 ' [ INDEX RANGE SCAN QUEST_OPTLEMPLOYEE_PK
"EMP_ID">=73921 AND "EMP_IC"<=77777
Cost: 3 Bytes: 70 Cardinality: 14
11 :..(5I TABLE ACCESS FULL QUEST_CPTLEMPLOYEE
Cost: 1,226 Bytes: 33,899,867 Cardinalty: 299,999
4] | |
¥ 1 One or more rows were rebrieved using index
2 QUEST_OPTL ID_EMP_SMALL_DEPT , The index was scanned in ascending
g | K| | > order.
17:51:28 - All pracessing complete.
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QUEST® SQL OPTIMIZER FOR ORACLE

Home SQL Scanner Tuning Lab Indexing Impact Analyzer

Batch Optimizer

SGA Inspector

onnection 4§ Options 2 Help

(2] [ﬂ‘q QUEST_OPTI@ORCL | ]
ijyEde v = bs - -=@9eZ5a
£ | compare Scenarios- »Original 5QL->Compare Optimization Inteligence Level: 3 Index Expert Inteligence Level: 4 Set Schema: QUEST GPTI
Layout | Compare v EI‘
e Scenario | Results Comparison | Pl... | Optimize: Total Elapsed Time | Total Elapsed Time Totsl CPU | First Row Elepsed | Last RowElepsed | Physical Reads | Logical Reads | Scan Rows | Scan Gets | R
B % AbEL 286 -
sl [ W Ak 288 |
Details | | X 5 Al #3 anz
% At et anz
(| @ Al#s a4
@ Ak 985
Compare | X @5 Al #7 285
Stenarios [ @ Alt#s E:
(X @ Al#s aa6 |
[ @ At#0 986
[E TR 1,416 _
Execuion’ | 57 @ ak#12 1416
Stafisties | 5o gy Al #13 1490 |
[ % Aa1d 1,490
B s aAkes 1,430
Resol,,, ] X % Atels 1,430
A B @y AE#IT 1,490
EE Tt 1,490
1R WAk 1,430
= e 1,492
[ @5 Alb#20 1,492
[ @ Al #2t 1,492 -
| | Ll_l
Original SOL Tl L aks |
iatlect * fpelect *
from employes fiom employes EMPLOYEEL
where emp_id in (select emp_id wher EXISTS (SELECT X'
from emp_small from emp_small
whert emp_dept in ('ACC’, 'COM") WHERE emp_dept in (ACC', 'COM")
mings AND emp_id = EMPLOYEE emp_id)
select emp_id AND emp id NOT IN iselect ermp id
from employee from employee EMPLOYEE2
where emp_id between *73921'and ‘777777 where emp_id between *73921 " and ‘77777
17:56:45 - All processing complete.

S.H RS =S TR T

kg

#| SQL 7t DB s wEife M [

QUEST® SQL OPTIMIZER FOR ORACLE

Home Batch Optimizer

[ﬂ"q QUEST_OPTIGCRCL |

SOL Scanner | SGA Inspector Tuning Lab Indexing Impact Analyzer

4 Connection Options 2 Help

3

I A= R R = = D

EX

Execution Statisti B, Execute

Optimization Inteligence Level: 3 Index Expert Inteligence Level: 4

Set Schema; GUEST CPTI

Layout l:j Execute AL =
o ce 5 Execule Selacted Comparison Plan Cost | Optimize: Tokal Elapsed Time | Totl Elapsed ScanRows | Logical Reads | Latch | Parse... | TokalCPU | Physical Reads | SortRows | First Row EL
B, Multi-Execute Selected. 0 192
oL I? — 00:00:00,050 X ! i 0 D00
et ||| ® — 00:00:00,050 6 09 0.m .06 0 0 oowo
~ ® — 00:00:00,050 E) 709 0.m 0.08 0 0 oowmo
BE B Tdentical — 00:00:00.050 E 709 0.00 0.08 ] 0 00:00:01
[ dentical 288 — 00:00:00,060 1 707 0.0 0.08 i
Compare | % denticel 985 — 00:00:00.060 23 71 0.0 0.08 [
Scenarios | [ dentical 965 — 00,060 = 709 0.m 0.07 0
T &= Tdentical 1,400 E—————— 00,110 300101 5757 0.0 0.1z i
[h B Tdentical 1,490 — 00:00:00.110 300104 s757 0.00 0.2 [
® Identical 1,400 EE——— 00:00:00.110 300110 5757 0.0 0.13 0
Execution | [ Identical 1,402 E—— 00,00;00,110 300116 5757 0.00 0.12 0
stabtes ]l e Identical 1,492 e— 0000,00,110 300119 5757 0.00 0.3 [}
& Tdentical 1,493 ——— 00:00:00.110 300125 s757 0.00 0.15 0
| @ Identical 1,493 —— 00,00:00.110 300128 5757 0.0 0.1z 0
Resob 4 ¥ dentical 6,137 Ee——— 00:00:00,110 0167 5775 0.0 0.13 0
| @3 orgnalsoL 1,492 00,120 0053 5704 0.m 0.13 0
Ad
Stalislios Deetai 7 0| Compaison Graphs 70
System Work Load Values Loical Reads Physical Reads Fow D Gets
& Trace Statstics 2| =000
i... Trace has not been setup, Please use the Trace Setup Wizard, 1,000
200,000
=)+ Session Statistics 0
Physical Reads (server) i 100,000
Lngu(amelads(sewar) 1,650 5 — | R e MU
CPU Total {sec) 0.08 Criginal SOL Ak #18 Al #32 Original SO A1 #17 Alt #30 At #4 Original SOL AR #16 Al #23 Al 44
Parse CPU um
Parse Elapsed 0.0 Sort Raws Sean Rows First Row Elapsed
Memory (KBytes) 2,25 300,000 300000 .
Sorts 1
Tomesas 5 200,000 200000
Sart Raws 152 | 100000 100,000
Row ID Geks £ R
1, Sean Gets NI Criginal SOL Ak #18 Alt #32 Onglns\ SQL AR#IE ARESD  riginel SOL AL #1S AR#2E AL #38
18:09:09 - All pracessing complete.
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QUEST® SQL OPTIMIZER FOR ORACLE §Connection 3 Options 2 Help

Home Batch Optimizer SQL Scanner SGA Inspector Tuning Lab Indexing Impact Analyzer
)] | QuesT_orTi@oRCL |

JllliPI»vdﬁ-év\ﬁl&-ﬁlﬂ!ﬁl@ﬁ\éu

Resolution- >4t #2- *Resolution

e

o

Jue3sissy

Optimization Intelligence Level: 3 Index Expert Inteligence Level: 4 Set Schema: QUEST OPTI

Layour | | Fiesolution 7 O | Resaluion Statistics 70O
au ; ; Stalistic: [ Original SOL [ | Change |
Tuning Lab Resolution Trace statisics
saL Sessian Statistics
petals Scenain [ Optinize: Tolal Elapsed Time | B Rurtime
i | ~ Original ] +- First Row Elapsed 00:00:00.050 00:00:00.050
L‘ T [r— i Last Row Elapsed 00:00:00.040 00:00:00.000
Compare *- Total Elapsed Time 00:00:00.120 00:00:00.050 4%
Scenarios
Execution
Statistics Total Elapsed Time improved 2.40 times ? Logical Reads Physical Reads Row D Gets
5,000 e
‘
| a0
Resolu... onn
] B0}
| @ A e a0 o
H 2,000 207 -
select * =]
from employee EMPLOYEEL 1,000 L
where emp_id IN (select emp_id + 0 _ _ . . [ -
from =wp small Crigingl Best Lt Original Best Lt Criginal Best Lt
where emp dept in {'ACC', 'COM'}}
AND enp id FOT IN (select emp id Sort Rows Scan Rows First Row Elapsed
- — 200 300,000 o
from ewployee EMPLOVEEZ 007
where emp_id hetween '73921' and '77777' 150 250,000 008
GROUP BY emp_id) 200,000 008
100 150,000 004
100,000 003
504 ooz
50,000 Qo1
- T T 0 - - - -
5] 5 Original Best At Original Blest &t Original Biest At
18:09:09 - ll processing complete.
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