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The Many Tiers of Tuning

APP
/ Database \

Operating System

Typically we cover
these to death

«<— This we ignore

Here there be

-

Physical Storage monsters
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Let's Tame the Physical Storage Monster

Finding the optimal block size

Matching striping parameters to 1/0O

Fixing fragmented indexes

Partitioning data to boost performance
Understanding the underlying structure of ASM
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Finding the Optimal Block Size

Two dimensions to block size
— OS block size
— Oracle block size

Usually we only control one

OS reads in specific sizes
— For example MAX_PHYS IO

OS usually in 512 byte increments

Oracle is in 512 Byte increments but usually
2K, 4K, 8K, 16K or 32K

But what is optimal?
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Optimal OS Block Size

May be fixed by your OS
Usually not of major concern to Oracle

As long as physical blocks and Oracle blocks
align usually OK

For example, 512 byte OS and any size Oracle
block size align

4k OS and 2k Oracle do not

OS block size should be a equal divisor of any
expected Oracle block size
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Optimal Database Block Size

Usually a tradeoff

Bigger blocks give better storage efficiency
Smaller blocks can help reduce contention
Smalller blocks are usually better for RAC

Default for 91 and later versions is 8k, before
that was 4k

For Example, let's see what 8k looks like under moderate
load in TPCC on RAC

Setup:

» 32 Warehouse TPCC

» 2-Node 32bit 3GHz hyper-threaded CPU RAC

* 3G memory each node

« ASM SAME for storage e Y ARE"



The Major Wait is Cluster Related

i| ‘ Resource: Workload Time Range: 3/10/2005 4:43 PM - 3/10/2008 &:14 PM Data Interval: 15 Minutes

Dimension Filker:

O CPU Usage Lverage Active Seszions [Resources Yiew | Resource Breakdown
O CPU Wait -
W10 wait 7

O Hetwark Wait

I Buffer Wait

B Lock it 1 -
B Latch ‘Wait a4 ‘

ED |

—o T T T T k. - T -
DOOPM  GSPM GEORM GiEPM GOOPM GHSPM B3OPM BWMEPM FOOPM TUSPM FEORM TwdEEM
3/10j2002 3/10/2008 \Wait Events...

Kl [ i

X

o

J Advizones | Owerview | Highlights | Time Breakdown | Change Tracking | Datafile |10

Advisories

= Lo Cluster Interconnect Latency mediunm
Yiew all detected occurences (5)

User load is 20-40 users incremented by 1

This is an aggregated view over cluster
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A More Detalled Look

— - /\

bdvisories | Overview | Highlights | Time Breakdown | Change Tracking | Datafile1/0
Shatk Time Active Time ; ; ' ' ' ' ; ' Bt W ait Deqres of Paralki
ﬂ'—‘“' = 7,468 4 246 160629 794,71 0,00 2.0 5.2 37 a1 1,654.63 14802 m
< Hour: 18 108,376,749 25,9605 2915063 4,982 0.1 14580 1282 L38Lae 1034308 35,504.45 172000 10 >
e 10 51,9992 143508 g079% 29795 0.00 KEw 7 126388 219997 24,484.51 S8 10
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The Actual Numbers

i3 Advisory Details

J Ldvigory |
Ea
3 24 B
i 22
a0 Ay o block receive time
w 18
] =
E I 16
E
L 14
2
I g 12
5] —
)
r 10
-
g 8
m
5 6
o
4
E
2
a
5:00 Pha 5:30 P 7:00 Pha
I 2003
; Key Metrics
! The following metrics were recorded during the analyzed period:
Metric Value
Average CR block receive time (AULT10G1) 21.10ms
3
Rationale
The average GC3S CR block receive time exceeded 15ms for this instance.
= e A4
& b
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The Results

Run Information

Test Run Id 131 Status Completed
Start Time 3/10/2008 5:54:253 PM Stop Time 3/10/2008 7:21:41 PM
Comment

Profile Information

Profile Name ault] Og

Driver Name Oracle

Met Service Name ault10g
User Name oltp

Password e

Use Clustering{Node%) Yes (50.50)

Statistics for the Userload:

User TIPS KBPS Avg. Response Avg. Transaction Total Total Total

Load Time (sec) Time (sec) Executions Rows Errors

23 106.16 |45.540 /0200 0.215 19123 25837 |0
QUEST
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Factors Effecting Optimal Block Size

OS limitations
Type of Application
Type of Database (Single instance or RAC)

Does it really make a difference?

Let's rebuild the example database with a 2K block size
for tables and indexes and rerun the test on the same
exact database and hardware (only differences are a
512 megabyte 2k buffer area per instance and the 2-2K
block size tablespaces for data and indexes.)
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The Second Run

Resource: Warkload Time Range: 3/14/2008 10:25 &M - 3/14/2008 12:45 PM Data Interval: 15 Minutes

Dimension Filker:

O CPU Usage Syerage Active Sessions |Resources View | Resnurce Breakdown
O cPU Wit 3

W 1j0 Wat ¥
O Metwark Wat

O Busffer 'Wait

B Lock watt B
B Latch Wait =k
O reda Wat

W Cluster Wal u
B Cther Wait

101304M 10:45AM 11,004M 11:15AM 11304M 11454 12:00PM ZEPM 1z
3f1dfz003 3t W ait Events...

4 i

J Advisories | Uverview | Highlights | Time Breakdown | Change Tracking | Datafle |/0

' Low Cluster Interconnect Latency medium
Wiew al detected occurences (11)
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A More Detalled Look

— “"N\
Advisories | Overview | Highlights | Time Breakdown | Change Tracking | Datafile /0 I
Start: Time Lsage CPUWat  TiOwat  Mebwork Walt  Buffer Walt Lock Wit LakchWalk Redowat — Clis i Degres of Paralleli
k10 19,5340z 7,910.12 1,105.47 283382 20,56 15315 J65E 609 312258 3,955.75 449,59
< Haur: 11 11,3432 WE5za 1576281 1065241 0.00 4757 e U4z 15,6789 78, 344,75 487268 10 >
42,956.20 98370 102805 3,908 0.0 43 1900 488 48410 11,6433 1,751 4 /13.
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The Actual Numbers

4 £ Advisory Details

| Advizory |
s
3 Instance 1 - AULT10G1 _
£ Avg CR Block Receive Time {ms)
24
E 22
Awg cr block receive time
20
I E 18 &
£ 16
e 14
! =
I o1z
s
SO ]
]
ﬁ 8
5 B
=2}
5 4
2
0
12115 PM 12:22 P 12:30 PM
3452008
Key Metrics
The following metrics were recorded during the analyzed period:
Metric Value
Average CR block receive time (AULT10G1 ) 2381ms
El
3 Rationale 2
< | 3
3
@ [0 [o]o] o[ ow |
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The Results

Run Information

Test Run Id 144 Status Completed
Start Time 3/14/2008 10:48:22 AM Stop Time 3/14/2008 12:18:08 PM
Comment

Profile Information

Profile Name ault10g

Driver Name Oracle

Met Service Name ault10g
User Name oltp

Password FEREREE

Use Clustering(Node%) Yes (50.50)

Statistics for the Userload:

User Avg. Response Avg. Transaction Total Total Total
TPS kBP
__Load Errors
125 11564 |48.576 0,197 0.218 20442 27683 0
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It Appears to have helped but can we know for sure?

Need to compare the two time periods
Could do it with AWR reports
Naw...let's do it the easy way!
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Comparing the Full Periods B berved B o

b, Dveral Activity ® Chserved time range and dirmension ackivity

Ilse the Owerall Activity view to identify changes in total activity and activity patterns. The workload resource represents the

overall measured activity and is always displayed. Tine range:

Crverall fckivity also displays resources which experienced significant changes, 3102008 S:29 PM - 3/10/2008 7145 PM
Resnurces Tokal Activity [Seconds) Dimension Activity:
o ¢ Workload | = _{fwerage Active Sessions) Total Instance Activity
Active Time is lower
by 2% ] Base time range and dimension ackivity
- 172,384

- 168,604 Time range:

. . 3142008 10029 AM - 3/14)2008 12:45 PM
S0L Executions (Per Second)

E Tokal 30L Executions
ﬂ — 767,999
3 | 241,954

B Cluster W ait Clugter \Wait iz higher by 41% 17,801

o CPU W ait CPU Wiait iz higher by 363 e 9585

wr

Yo Activity Highlights

Ilse the Activity Highlights view toidentify the dimensions associated with the changeis) in the resource selected in the
Cweerall Activity, Expand a specific highlight For more detailed metrics comparison,

Highlights Far Active Time Consurmer

¥ Comparison of \Warkload metrics

'ﬁ! Active Time of 4 S0L Statements is lower by 30,464 {iverall 40.05%s low)

[:: Active Tirme of 2 Command Types is lower by 19,914 (Overall 40,7 1% low)

ﬁ. Active Tirme of 05 User oracle is lower by 7,192 (22 92% low)

P Active Time of Client Machine aultinus:d is lower by 4,317 (27 22% low)

r“ Ackive Time of 3 Programs is lower by 3,858 (Overall 30067% low) QUEST
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SQL, User and Process Detalls

| Highlights For Active Time Consurner D '::'I:lSENEd . Basze

= (» Comparison gl

L Executions | FEF, 999,00
| 541,954.00 O re

Degree of Parallelism T 1.00
[ | 1.00
Active Time I 172,384 22
econds L | 168,604 45
kél o . . — F t P D T E S
£gl Active Time of SQL Statement UPDATE C_Skock Set s_order_cnt = s_order_cnt 41, s_ykd =... is lower by 10,2 ) aS e r U l \
5} q_g! Active Time of SQL Statement agﬂer ﬂcElev 15 [OWEr Ey ,,k Seconids LU e o)
(£ qg) Active Time of SCL Statement Background Activity is lower by 6,522 74 Seconds (21 56% low)

& ﬁ_q] #Active Time of SQL Statement SELECT .., FROM C_ORDER_LIME, C_STQCK, C_DISTRICT ... is lower by 6,259

|:—' Active Time of 2 Command Types is lower by 19,914 5 = (Overall 40,7 1% low)

& [re Active Time of Command Type UPDATE is lower by 12,627 22 Seconds (40.64% low)
&) |:: Active Time of Command Type USER ACTIVITY is lower by 7,287 22 Seconds (40 .22% low)
= (g Active Time of OS5 User oracle is lower by 7,192 57 Seconds (22 92% low)
SCL Executions | 1,075.00
| S06.00
Degree of Parallelism = 1.00
hread: B =1 1
Active Time [ | 31,383 .97
Seconds ! 24,191 &
= @@ Active Time of Client Machine aultinusd is lower by 4,317 66 Seconds (27 .22% low)
S5L Executions | 100.00
I B3.00
Degree of Parallelism i 1.00
Threads = | 1

Active Time [ ] 15,863 2
econds 1 11,545 6
= r Active Time of 3 Programs is lower by 3,858 sconds (Owerall 3006 7% low) I M S L e SS L O ad e d
£ r‘ Active Time of Program oracle@aultlinu: 4 (LGWR) is lower by 1,336.99 Seconds (31.69% low)
—
[ <l & [T active Time of Program oracle@aultinu:d (LMS1)is lower by 1,312 55 Seconds (31 27% low) ) QU EST

3} [’J Active Time of Program oracle@aultlinux3 (LGWR) is lower by 1,209,223 Seconds (28.95% low) SC)F..'-‘WAREJlb



Comparing Cluster Waits

Highlights For Clusker Wait Consumer

¥ Comparison of Clusker Wait metrics

S3L Executions ——a FEF,999 00

= 541,954 00
Degree of Parallelism [ | ]
Threads [ ] 1]
Cluster Wait =] 43,929.91
Seconds = 61,7310

= &gl Cluster Wait of SQL Statement SELECT ... FROM C_ORDER WHERE O_D_ID = {63 AND ... is higher by 21,327 23 Seconds (125 25% high)

SOL Executions | 21,845.00
I 17,708 .00
Degree of Parallelism [ ] i
Threads |——"] [
Cluster Wait [ | 17,028 1F
Seconds | 38,355.94

= r:: Cluster Waik of Command Type SELECT is higher by 20,920,599 Szconds (70.20% high)

S3L Executions [ | 329,227 00

= 234,217 .00
Degree of Parallelism =¥ 100
Threads 1.00
Clusker Wait [ | 29,550,
Seconds | 50,471 .04
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Did Going to 2K Help?

Overall walits were lower
Was able to do more TPS
Response time was faster

YES!
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Matching striping parameters to 1/O

RAID allows us to stripe data cross volumes

Striping allows for a larger relative 10
bandwidth

You have to avoid blocking reads at the disk
level
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What is a blocking read?

DB _FILE_ MULTI BLOCK_ READ_COUNT 16
DB _BLOCK_ SIZE 8K

Stripe depth per disk 8K

Stripe width 128K (16 disks by 8K per disk)

Is this a good setup?
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User 1 Does SELECT *

OO

.

(‘0\4\

IR OO

All 16 disks are read for a single 8k piece at once,
all other users are blocked
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Better

DB _FILE_ MULTI BLOCK_ READ_COUNT 16
DB _BLOCK_ SIZE 8K

Stripe depth per disk 128K

Stripe width 2048K (16 disks by 128K per disk)
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User 1 Does SELECT *

@@9@@9@@
. %

(‘0\4\

SESASASASESASES

Only 1 disk is read for a single 128k read at once,
other users are blocked only if they try to read the
same disk
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i .. =
Of Course

This is over simplified
There are many other aspects
But the principle is still valid
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So...

Size stripe depth per disk at largest read size
Align DBFMBRC * DBBS to stripe depth

This allows max concurrency

This allows minimal contention
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Fixing Fragmented Indexes

What is meant by fragmented index?
Can an index become unbalanced?
What is index white space?
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Let's Look! First create a Table

SQL> create table fragit(fragitpk
number,fragitchar varchar2(256), fragitnum
number) ;

Table created.

SQL> create sequence fragit_seq;

Sequence created.
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Let's Populate the PK Monotonically

SQL> create or replace trigger pk fragit trigger

2 before insert on fragit

3 for each row

4 begin

5 select fragit _seqg.nextval 1Into :new.fragitpk
from dual;

6 end;

7 /

Trigger created.

SQL> alter table fragit add constraint pk fragit
primary key (fragitpk);

Table altered.
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Add some rows so we can populate Table/Index

SQL> 1nsert into fragit(fragitchar,fragitnum) select
object name,object 1d from dba objects;

50418 rows created.

SQL> /

50418 rows created.

SQL> /

50418 rows created.

SQL> /

50418 rows created.

SQL> commit;
Commit complete.

SQL> analyze table fragit compute statistics;
Table analyzed.

SQL> analyze i1ndex pk fragit validate structure;

Index analyzed. QUEST
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Structure of Fully Populated Index

! Object Properties [Connected to ault10g1:aultlinux3 as SYSTEM(136)]

=B FRAGIT
PK_FRAGLT

Owner: OLTR

Tablespace: DaTAZE

Tvpe: IMDEX Object ID: 05274
Properties ] Skatistics ] Extents ] Columns ] Growth  Reorg Meed

Meed Factors
Factaor ‘Weight

‘Wasted Elocks: 0.0000 40 Blocks Used: 1639
- Elocks Meeded: 1639

= ‘Wasted Blocks: o

Index Stagnation: 0,0000 40

—_

Excessive Extents: 0.0000 ] Extents 19

Extent Creation Rate: 0.0000 5 Extent Creation Rate; 26461 days

Fail to Extend: 0,0000 5 Extent Failure: WA days
Reorg Meed Ratio: 0.0000
Yiew Mode Display Options
o Default View f* Primary MName
r i on - Sub
e e A aer || analyze ™ Close
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More Statistics

SQL> select blocks,btree space,
2* used _space,pct used from i1ndex_ stats;

BLOCKS BTREE_SPACE USED_SPACE PCT_USED

2048 3070968 3053997 100

1 row selected.
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Let's Internally Fragment the Index

SQL> delete fragit where mod(fragitpk,2)=0;
101603 rows deleted.
SQL> commit;

Commit complete.

QUEST
SOFTWARE"



What does it do to Structure?

= FRAGIT
PK_FRAGIT
Owiner: OLTR

Tablespace: DATAZE

Type: IMDEX

% Object Properties [Connected to AULT10G:aultlinux3 as SYSTEM({128)]

Propetties | Statistics ] Extents ] Colurns ] Growth  Reorg Meed

Meed Factors

Wasted Blocks:

Indesx Stagnation:

Excessive Extents:

Extent Creation Rate:

Fail ko Extend:

Reorg Need Ratio:

Wiew Mode Display Options
o Default Yiew (% Primary Mame
~

" Mame --> Subname

Factor ‘Weight
0.2079 0, Blocks Used:
- Blocks Needed:
= Wasted Blocks:
0.0000
0.0000 10 Extents 19
0.0000 E Extent Creation Rate;  0.0000 days
0,0000 S Extent Failure: NjA days
8.3154

Object ID:

CBEX

55169

Alker

Close

Nothiﬁg! But index now has white space that won't be used

QUEST
SOFTWARE"



Nope, no change here either

SQL> select blocks,btree space,
2* used _space,pct used from i1ndex_ stats;

BLOCKS BTREE_SPACE USED_SPACE PCT_USED

2048 3070968 3053997 100

1 row selected.
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Let's Coalesce

SQL> alter i1ndex pk fragit
coalesce;

d I d i B OLTP C_CRDER TAELE 0.00 i 0,00 000 65 Ur
I n eX a te re = : B OLTP CITEM TAELE 0,00 il 0.00 0.0 27 Ur
H B OLTP C_STOCK TAELE 0,00 i 0.00 oo 204 Ur
- - B OLUTP FRAGIT TAELE 14,90 69960 37.25 000 25 Ur
SQ L> ana I yze tab I e fl"ag | t ¥ GLTP  PK FRAGIT INDEX 2,31 13330 20,78 0,00 13 Ur
- - ﬂSYSFR Select Al Chrl+a S
Compute statistics; i Unselect Al
| | Reorg Manager
Partitioning Wizard

Tab I e ana I yzed ) Chained Row Repair

Analysis Group

—

Coalesce Freespace

Instant Analyze

SQL> analyze i1ndex pk fragit restors s
validate structure; Save to e

® Collapse Freespace
Expand Freespace

I n d eX an a I yzed - Tablespace Properties

Obiject Properties. ..

|
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Now we see a difference!

2. Dbject Properties [Connected to AULT10G: aultlinux3 as SYSTEM(128)]

= FRAGLT

PK_FRAGIT
Cwiner: CLTR

Tablespace: DATAZE
Type: IMNDE= Object ID: 25169

Properties | Statistics ] Extents ] Columns ] Growth Reorg Meed

Meed Factors
Factar ‘Weight

Wasted Blocks: 0,0000 4 Blocks Used: 45
- Blocks Meeded: 245

= \asted Blocks: a0

Index Stagnation: 0.0000 40

Exressive Extents: 0.0000 10 Extents 19

Extent Creation Rate: 0.0000 5 Extent Creation Rate: 0,0000 days

Fail to Extend: 0.0000 5 Extent Failure: Mpa days

Reorg Meed Ratio: 0.0000

View Mode Display Options
* Default Wiew {* Primaty Marne
i (" Mame --> Subnarne

Alter

Close
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But Size Is the Same

£ Object Properties [Connected to AULT10G:aultlinux3/as SYSTEM({128]]

== FRAGIT

PK_FRAGIT
Ciwner: OLTP

Tablespace: DATAZE

Type: IMDEX Ohject ID: 55169

Properties  Statiskics | Extents ] Cglumns] Growth l Reorg Meed

Extents

+ Allocation: 4.000 KB Extents: 19
+ High Water Mark: 1.846 MB Smallest: 64 KB
Ackual Used: 1,836 MB Largest: 1.000 MB
GrowER LR T Average: Z215.579 KB
Block Density Keys

Awg Free Space: 11 bytes Rawy Counk: 103,059
Block Size: 2 KB Reads Per Key: 5.00
Avg Used: 99,50 % Cluskering Factor: 4651
Growth frowsfday): 5.77

Look up the Object Statistics in:
™ Cracle Data Dickionary
™ Quest Repository

{* First available, starting with Oracle Data Dictionary

Yigw Mode Display Options Last anakyzed: 3(21(2008 5:11:07 PM
{+ Default View {* Primary Marne
i " Mame --> Subname

Alcer

Close
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We see it here as well

SQL> select blocks,btree space,used space,pct used from
Index_stats;

BLOCKS BTREE_SPACE USED_SPACE PCT_USED

2048 1741232 1529152 88

1 row selected.
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Let's Rebuild

SQL> alter i1ndex pk _fragit rebuild;

Index altered.

SQL> analyze table fragit compute statistics;
Table analyzed.

SQL> analyze i1ndex pk fragit validate structure;

Index analyzed.
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Now size changes as well

£ Object Properties [Connected to AULT10G: aultlinux3 as SYSTEM([128)]

—|-f FRAGIT
PK_FRAGIT

View Made
(& Default Yiew

o~

Display Options
% Primnary Name

" Mame --= Subname

et OLTR
Tablespace: DATAZK

Twpe: IMNDEX

Properties  Statistics ]Extents I Columns I Growth I Reorg Meed

* Allacation: 2.000 MB

+ High Wiater Mark; 1,832 MB
Growth (KBfday): -1,92
Black Density

v Free Space: IE
Block Size: ZFkE
Ay Used: Mif

Look up the Object Statistics i
™ Oracle Data Dictionary
7 Quest Repositary

Exkents
Exkents:

Smallest:
Largest:
Average:
Kewvs
Row Count:
Reads Per Kewv:

Zlustering Fackor:

arowkh (rowsday )

{* First available, starting with Oracle Data Dictionary

Last analyzed: 3/21/2008 5:16:10 PM

Ohiject ID:

17
&4 kB
1,000 MB

120.471 KB

103,059
5,00
4681
5.76

55169

Alter i

Close
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Confirmed, Index is Optimized for structure and size

SQL> select blocks,btree space,used space,pct used from
Index_stats;

BLOCKS BTREE_SPACE USED_SPACE PCT_USED

1024 1718880 1529102 89
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Unbalanced Index

Not possible

Unbalanced is a misnomer

Actually refers to "right handed" index
Occurs in monotonically populated indexes

Caused by block split where right hand block
gets active entries

Oracle handles by placing entries in block split
In left hand block

Can cause hot blocks
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Partitioning Data to Boost Performance

Oracle does FTS at 7-10% of data
A FTS on millions of rows is costly

By partitioning the table allows a partition to be
scanned instead of full table

Partition pruning is the main performance
benefit

Parallel query also helps with partitioned tables
Indexes are usually partitioned as well
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. =
When Should | Partition?

When FTS is the method of access
When FTS is taking large amounts of time

When table can be partitioned on a clear
partitioning key or keys

If needed for data archive/roll-off

QUEST
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Partitioning Example: First a Normal Table

CREATE TABLE H_LINEITEM

(

1 _orderkey NUMBER NOT NULL,
I_partkey NUMBER NOT NULL,
1 _suppkey NUMBER NOT NULL,
1 _linenumber NUMBER NOT NULL,
I _quantity NUMBER NOT NULL,
I _extendedprice NUMBER NOT NULL,
I_discount NUMBER NOT NULL,
I _tax NUMBER NOT NULL,
I _returnflag CHAR (1),

I _linestatus CHAR (1),

I _shipdate DATE,

I _commitdate DATE,

I receiptdate DATE,
I_shipinstruct CHAR (25),

I _shipmode CHAR (10),

I _comment VARCHAR (44)
)

NOLOGGING

PARALLEL (DEGREE 8 INSTANCES 2)
NOCACHE

COMPRESS;
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Worst Case: Full Table Scan

SQL> set timing on
SQL> select count(®*) from h_lineitem where 1 receiptdate
i1Is null or 1 receiptdate i1s not null;

COUNT (™)
59986052

1 row selected.

Elapsed: 00:01:32.06
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Now Lets Partition

CREATE TABLE H_LINEITEM (
I _orderkey NUMBER NOT NULL,
I _partkey NUMBER NOT NULL,

I _commitdate DATE,

I receiptdate DATE,

I _shipinstruct CHAR (25),

I _shipmode CHAR (10),

I_comment VARCHAR (44))

NOLOGGING PARALLEL (DEGREE 8 INSTANCES 2) NOCACHE COMPRESS
partition by range(l_shipdate)

subpartition by hash(l_partkey)

subpartitions 4

store 1In (quest dat2, quest datl)

( partition 1in_1993 01 values less than (to _date("1993-01-
31°,°YYYY-MM-DD*")) tablespace quest dat2,

partition 1in_1999 12 values less than (to_date("1999-12-
31",°YYYY-MM-DD")) tablespace quest datl,

partition ord max_val values less than (maxvalue));
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% Partitioning Wizard [Connected to AULT10G1:aultlinux3 as SYSTEM(120]]

Summary ] Space Usage Summary ]

Summary of Changes

Table Mame:
REPORTS.H_LINEITEM
Partitioning:

RangejHash
Partitioning Key:
L_SHIFDATE
Subpartitioning Key:
L_PARTEEY
Partition Name!
H_LIMEITEM_PO1
Walues less than
to_date('1993-01-31","¥YY-MM-DD')
Subpartition Mame:
H_LINEITEM_PO1_SP1
Subpartition Name;
H_LINEITEM_PO1_SP2
Subpartition Mame:
H_LINEITEM_PO1_SP3
Subpartition Name:
H_LINEITEM_PO1_SP4
Partition Mame:
H_LIMEITEM_PDZ
Walues less than
to_date('1993-02-28","Y¥YY-MM-DD')
Subpartition Name:
H_LINEITEM_POZ_SPS
Subpartition Marne:
H_LINEITEM_P0Z_SPg
Subpartition Mame:
H_LINEITEM_P0Z_SP7
Subpartition Mame:
H_LINEITEM_POZ2_SP&
Partition Name:
H_LIMEITEM_PO3
Walues less than
to_date('1993-03-31","Y¥YY-MM-DD']}
Subpartition Mame:
H_LINEITEM_P03_SP9
Subpartition Mame:
H_LINEITEM_PO3_SP10
Subpartition Name:
H_LINEITEM_PO3_SP11
Subpartition Name:
H_LINEITEM_P03_SP12
Partition Mame:
H_LIMEITEM_PD4
Yalues less than
to_date('1993-04-30,"Y¥YY-MM-DD']})
Subpartition Marne:
H_LINEITEM_P04_SP13
Subpartition Name:
H_LINEITEM_P04_SP14
Subpartition Mame:
H_LINEITEM_P04_SP15
Subpatition Name:
H_LINEITEM_P04_SP16

Do R

|2

~

Scripting Options

Options 1SESSIDn Parameters 1 Analyze 1 Incremental Commit I Live Reorganization 1

- Tables
Parallel Query Option:

v Insert: ;8 ~| |2 v1
v Select: 18 ~| |2 -

[ Unrecaverable
¥ Create Tables As Select where possible

[ perform Sorted Reorg

[~ Revalidate originally validated constraints

[+ Compile Dependencies

Compile |1 :i objects at the same time
[~ while the table is protected by T-Lock

Indexes -
¥ Use Parallel Query Option

el -
Create |1 3| indexes ak the same time

™ Unrecoverable

¥ Coalesce and check free space

¥ Script Quota changss
™ Grant unfimited Guota

I~ Inchide Passward in Script:

UserID:
Password:

Enter warious scripting options, session settings, analysis options, and LiveReorg settings. }

Select Methad Keys Defaults Walues Mames Options

Propetties

Script

Back Mext

Einish
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- ~Pa
Did it Help?

SQL> select count(®*) from h_lineitem part where
I receiptdate i1s null or | receiptdate i1s not null
SQL> /
COUNT(®)
59986052
1 row selected.

Elapsed: 00:00:55.93

An improvement of 36 seconds — that's 39% worse case!
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Without Parallel Query

SQL> select /7*+ NO_PARALLEL (h_lineitem) */
2* count(*) from h_lineitem where 1 receiptdate i1s null or
I _receiptdate i1s not null;

COUNT(*)

59986052
1 row selected.
Elapsed: 00:03:51.21

SQL> select /*+ NO_PARALLEL (h_Rlineitem part) */
2* count(*) from h_lineitem part where I receiptdate is null or
I _receiptdate is not null;

COUNT(*)

59986052

1 row selected.
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Automatic Storage Management

ASM features allows for the automatic stripe-and-
mirror everywhere

Allows for load balancing of the disk 1/O sub-
system

Removes the need for the DBA to specify physical
file locations when allocating a tablespace
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Automated Storage Management (ASM)

Designed to simplify storage management
ASM extends OMF (Oracle Managed Files)
Adds disk mirroring and striping

Can have both ASM and normal file
management
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Automated Storage Management (ASM)

Ray  Ray
Ray  Ray
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Automated Storage Management (ASM)

Y Y

~__ ~
sk Grou @I;isk Group@
Ray  [Ray
N~ N~
Y
~_

Disk Group

N
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Automated Storage Management (ASM)

Disk Group

Ray  Ray

Disk Group
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Actual ASM Instance

Toad® for, Oracle T

| ¥ersion - [SYSTEM@AULT10G (ault10g1:aultlinux3) - ASM M

ﬂ File Edt Search Grid Editor Session Database Debug Wiew Utiities eBiz Window Help

-8 x
T BEERlI em3HE BRN-B-G- 2% 0% LA 4 - D ki 7 -
(| = svsEmmaLLTIOG 1] |
Connected To
‘ASM Instance (-+A3M1) b |ASM instance shows more data and allows changes.
Disk Groups |Chents
B0 @ ’@ Lower Pane:
Group # v |DiskGrDup Mame = ||Sector Size | = ||Block Size | = ||Alloc Unit Size | = ||State ~||Type |~ ||TotalME | = |Free MB |~ ||Reqg Mirror Free MB | ||Usable File ME || CFfling Disks | = || Compatibility |« ||DB Compatibilicy |+
0 IMDEX 512 409 0 DISMOUNTED: 0 0 00.0.0.0.0 0,0,0,00
1 DATA 512 409 1048576 MOUMTED  EXTERM 560008 S14402 0 514402 010.1.0,0.0
3 RECOWERY 512 4096 1046576 MOUMTED  HORMAL 140002 138820 0 £3410 0 10.1.0.0.0 10.1.0.0.0
< | =
o |
Disks |TEmpIates Operations | Files, Directories, and Aliases | Usage
&3
Group # - ‘D\sk# || Mame ~ ||Path « ||Compound Index |+ ||Incarnation |+ ||Mount Status |+ ||Header Status |+ ||Mode Status |+
a ORCL:DISKZ0 a 0 CLOSED MEMBER OMLINE
a 1 ORCL:DISKS 1 0 CLOSED MEMBER OMLINE
o 2 ORCL:DISKS 2 0 CLOSED MEMBER OMLINE
o 3 ORCL:DISKE 3 0 CLOSED MEMBER OMLINE
o 4 ORCL:DISKT 4 0 CLOSED MEMBER OMLINE
o 10 ORCL:DISKS 10 3915922571 CLOSED MEMBER OMLINE
1 0 DISK1 ORCL:DISK] 16777216 3915922577 CACHED MEMEER. OMLINE
1 1 DISK1O CRCL:DISKI0 16777217 3915922578 CACHED MEMEER. CMLINE
1 Z DIsK1Z ORCL:DISK1Z 16777216 3915922579 CACHED MEMEER. CMLINE
1 3 DISK14 ORCL:DISK14 16777219 3915922550 CACHED MEMEER. CMLINE
1 4 DISK1G ORCL:DISKIS 16777220 3915922581 CACHED MEMBER OMLINE
1 5 DISK17 ORCL:DISKIT 186777221 39159225582 CACHED MEMBER OMLINE
1 & DISK1E ORCL:DISK1E 16777222 3915922583 CACHED MEMBER OMLINE
1 7 DIsk2 ORCL:DISKZ 16777223 3915922584 CACHED MEMBER OMLINE
3 0 DISK1G ORCL:DISK1E 50331646 3915922590 CACHED MEMBER OMLINE
3 1 DISKE ORCL:DISKE 50331649 3915922591 CACHED MEMBER OMLINE
4 L
SYS@+ASM

@ Editor | i AsM Manager
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Automated Storage Management (ASM)

Usually Multiple Disk Groups are created:

To group disks of different manufacturers, different sizes or
performance characteristics.

To group disks with different external redundancy together.
To separate work and recovery areas for a given database.
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Automated Storage Management (ASM)

ASM Dbreaks each file into multiple extents and spreads the extents for
each file evenly across all of disks in a disk group.

Once ASM disk groups are established, the Oracle database
automatically allocates storage space from these disk groups for
creating and deleting files.

Rather than requiring a manually issued command as in previous
versions, under ASM, unneeded data files are automatically deleted
when they are no longer needed.

ASM enhances database integrity for databases operating on disks
that are not extremely reliable.

In 10g ASM uses 1 meg AU for Data 128k AU for non-data

In 11g ASM can use multiple AU in 1 meg multiple for Data, 128k for
non-data
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Automated Storage Management (ASM)
There are three types of ASM disk groups:
Normal redundancy

High redundancy
External redundancy
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Automated Storage Management (ASM)

Normal and High Redundancy -- The disk group
template specifies the attributes for the ASM
redundancy for all files in the disk group.
Configuration of ASM high redundancy provides a
greater degree of protection.

External Redundancy -- ASM does not provide any
redundancy for the disk group. In external
redundancy the underlying disks in the disk group
must provide redundancy (for example, using a
RAID storage array.)
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Automated Storage Management (ASM)

The unit of storage for ASM disk groups is ASM Disks.

An ASM disk corresponds to a Raw device. An ASM disk name is
common to all nodes of the cluster.

The disk name can be specified by the administrator, or it will be
automatically generated by ASM when a disk is added to a disk group.

Since different hosts can use different operating system names to
refer to the same ASM disk, the ASM disk name abstraction is
required.

To reduce the chances of losing data in case of single disk failure,
ASM provides mirroring.
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Automated Storage Management (ASM)

Failure Groups

Failure groups are manually defined groups of disks sharing a common
resource.

Failure groups definitions determine which ASM disks are used for storing
mirror copies of data.

Failure groups ensure that data and its redundant copy do not both reside on
disks that are likely to fail together.

Each set of failure groups is site-specific.
Each disk is assigned to its one failure group in ASM by default.

A failure group is maintained in a disk group, and multiple failure groups can
exist within any given disk group.
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Automated Storage Management (ASM)

ASM Instances

The ASM instance must be configured and running for the
database instance to access Automated Storage
Management files.

ASM instances are not used to mount databases, they
are simply used to coordinate data layout for database
instances.

Multiple, separate database instances can share ASM
disk groups for their files.

In a Real Application Cluster (RAC) environment, there is
typically one ASM instance on each node in a RAC
configuration.

All ASM management commands are directed through
the ASM instance.
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Automated Storage Management (ASM)

ASM Instance Background Processes
RBAL - coordinates rebalance activity for disk
groups
ORBO, ORB1... - These perform the actual

rebalance data extent movements. There can
be many of these at a time
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Automated Storage Management (ASM)

Database Instance ASM Background Processes

Any database using an ASM disk group will contain
a background process called OSMB.

The OSMB process is responsible for
communication with the ASM instance.

A second additional background process, called
RBAL (just like in the ASM Instance) performs a
global open on ASM disks.

A global open means that more than one database
Instance can be accessing the ASM disks at a time.
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In Summary, Points to Take Away

Block size can make a performance difference

Full scan indexes should be re-organized
periodically if they are prey to white space

There is no such thing as an unbalanced index
(in Oracle anyway)

Partitioning usually in concert with parallel
guery can help performance

ASM helps virtualize storage making it easier
to manage and utilize
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Questions?
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