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The DB Time Data Cube

What is DB Time ? ASH fundamentals Populating the cube

Exploring the performance dimensions
over time

Multi-dimensional analysis within a time
period

ASH Analytics in Action

Case Studies
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e What is DB Time?

* What is ASH?

e How are ASH and DB Time related?
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e DB Time Overview
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- Database Time (DB Time)

.

Total time spent inside database calls
by active foreground sessions

idle wait time

_[ Includes CPU time, 10 time and non- )

Fundamental measure of Oracle ]
performance throughput J

Database Time is total time spent by user processes either
actively working or actively waiting in a database call.

5|Copyright © 2011, Oracle and/or its affiliates. All rights reserved. |



- Active Sessions

* |n a database call

Active » Contributing to DB Time

Average Activity
of a Session

» Active Time + Elapsed Time

 Total of average activity across all
sessions

 Total DB Time + Elapsed Time
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- Average Active Sessions

Q

N

- How many fully active sessions required to generate
observed DB Time? J]

*( Fundamental database performance metric N

» Proportional to load on the database
» Responds directly to performance problems

*[ Time-normalized DB Time and thus comparable IT

* Across systems
» Across time periods
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‘%ASH: The DB Time Data Cube
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- Active Session History

{
(
{ |
|

et
VSACTIVE SESSION HISTORY

AWR snapshots

ASH captures ACTIVE SESSION information every second
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- Active Session History (ASH)

All ‘Active’ sessions captured every second

» Foregrounds and backgrounds are sampled
* Active foregrounds contribute to DB Time

In-memory: VSACTIVE_SESSION_HISTORY
« Sampling interval = 1 second

On-disk: DBA HIST _ACTIVE_SESS HISTORY
« Sampling interval = 10 seconds

ASH is a system-wide record of database activity
* AFACT table with multiple dimensions that help diagnose performance issues
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- ASH and DB Time

Active sessions contribute to DB Time

-

ASH samples active sessions

-

ASH Math = estimate DB Time by counting ASH
samples

COUNT of ASH Samples = Total DB Time in
seconds for that time interval

Group by over 70+ performance dimensions

ORACLE
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- Dimensions in ASH

 Logically groups them under 5 categories
« Enables DB Time analysis over many dimensions

Session
Attributes

Resource
Consumption |

Session |
Identifiers J,"
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- Drilling into Logical Dimensions

[ SQL { PL/SQL | Resources t Identifiers [ Attributes
Wait Cons.
pr———y = SQL ID PL/SQL = | = Instance —
y N A\ Class | Group |
| Session | \
: | PL/SQL | .
Attributes | / Plan Top Level Wait .
K_/ Hash PLSQL | [] Event [ Services | |5 Module
/g_\ = Operation = Object = Sgssseign = Action
Session Resource | f L) f )
Identifiers Usage | - OpCode L glggls(ilgr? n gl%rgéli L Client
’ Trans.
Program D
| | Session
Type
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- Analytic Operations Performed on Data Cubes

Rollup Performs aggregation on a data cube mainly by dimension
reduction
Drilldown Is the reverse of rollup. Navigates from less detailed data to more

detailed data on a dimension hierarchy

Slice Performs a selection on one dimension of the data cube resulting
in a sub cube

Dice Defines a sub-cube by performing a selection of two or more
dimension

Pivot Visualization operation that rotates the data axes to provide

alternate presentation
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SELECT COUNT(*), MODULE FROM ASH
GROUP BY ROLLUP(MODULE)

- Key Analytics Operations

Dice on Service and Module
E.g. SELECT COUNT(*)FROM ASH \0
WHERE SERVICE = :FOO AND MODULE =:BAR

ASH DB Time
Cube
Slice by Service " : -
SELECT COUNT(*) FROM ASH SERVICE \
WHERE Service = :FOO
Drilldown on MODULE

SELECT COUNT(*), ACTION FROM ASH

WHERE MODULE = :BAR DRILLDOWN

SL ICE GROUP BY ACTION
A

MODULE &
(@)
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- Top Activity Page...Predecessor to ASH Analytics

Top Activity
Drag the shaded box to changs the time period For the detail section below,

Adtive Sessions

10:174M 10:22AM

10:27AM

10:324M

10:37AM 10:424M

10:47AM

10:52AM

10:57AM

11:02AM

11:07AM

Detail for Selected 5 Minute Interval
Start Time Sep 9, 2011 11:03:54 AM

Top SOL
Actions | Schedule SQOL Tuning Advisar % Go

Select All ‘ Select None

View | Top Sessions %

Actiy
—— Top Services

‘ Session ID ‘ QC Session I

| User Mame | Program

Logged in As SYS
View Data Real Time: 15 Second Refresh v

Other
Queuaing
Natwork
Administrative
Configuration
Commit
Application
Concurrency
System 1/0
User 1/0
scheduler

CPU + CPU Wait

Run A5H Repork

o) W Il Top Modules
Select ‘ Activity (%) SULID 5QL Type | Top Actions
O — 05 BhelSjj sy SELECT I Top Clerts
Top Files
O s 26sheTFrbte14 SELECT I g pjects
Top PL/SOL
O ] 8.93 c3adytSujwacd SELECT
1.86
[ chragsmmadeid SELECT u
1.57
D ] 271 c3gOxwmisudaa PLJSQL EXECUTE u 57
m
O |30 Okt 131wk SELECT T
|:| | .30 dibaxbibatapg SELECT x 1.27
O |30 dEmaysquidingy SELECT g
D | .20 Frhaztytifrep SELECT
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174
182
149
158
30
41
149
155

31
157
157
3
31
a1
i
31
157

DESHMP
SHz
OOW_SH
Q0w _SH
SHz
SHz
SHE
SHz
SHz
DOW_SH

QMs

sqlplus@adeE 160204 (THS V1-43)

oracle@adcé 160204 (P04,
oracle@adeé 1 60204 (P00,
oracle@ade6160204 (PO0D,
oracle@adeé 160204 (PO0Z,

oracle@adcé160204 (POO1

)
)
)
)
oracle@ade6 160204 (POOL)
!
oracle@ade6 160204 (POOD)

)

oracle@adea 160204 (PO11

Total Sample Count: 1,020

Key Facts

Entirely sourced from ASH

Multi-dimensional

* Use case: problem
detection, isolation, triage

Method: skew analysis

Dimensions visible
« Time
*  Wait Class
*+ SQL
+ Sessions
+ Services

« Modules




- Top Activity Page ...Where could we improve?

4 T w
) Flexibility

« Can’t switch dimensions on area chart

* Top left list is fixed to Top SQL; right table only has few dimensions

* No offline analysis

Utilizing the full value

» Some key dimensions omitted
* Fixed width slider — 5 min real-time, 30 min historical

Visualization

* Visualization limited to time and one other dimension
* Drilldown always sends you to a new page

18| Copyright © 2011, Oracle and/or its affiliates. All rights reserved. |



ASH Analytics

4

02:00PM 02:05RM 02 10PM 02:15PM 02:20PM 02:25PM 02:30PM 02:35PM 02:40PM 021450 M 02:50PM 02:E5PM
Top Dimensions » Show  [¥] Total Activity  [w] <PU Cores
p— - oL ID
Top Level SQL ID
PLfSGL ]
Sl Force Matching Sigrature
Fesource Consumption
SGL Plan Hash Yalue [
Seszion Identifiers [ SQL Plan Gperation W <Commit
X . W ~pplication
Session Attributes r SGL Plan 2peration Line B Concurrsmcy
W System [0
SQL Opeode B User I/
02518 Top Level SGL Opeode 02:530M 02:54PM 021550 m cPu
v | by it Cl
saLT [~ by st Glaze [ Schedule SO Turing Adviser | | Creste 501 Tuming Set | User Sessien ] By i Gass
—_— P e — User Session Ectivity (Average Active Sessions)
L] smoseninnz R > | | "% —
[} 1b1Zm@jzpkapz L 1:208.42169 |
[} AgustdahlayaTy . VDL oo
(] 7 bglamngsha 3k I RE] 11655964 o=
O OdSleazpzdzs o 1:207 ZEE23 - 03
O SBvnspgh muZtiq M o 166, 34015 o
(] a57kbmwd1gqik M o= 66,3017 o
O afa3umwlsmSda T 1:86, 18245 ull o=
(] Obabjuwlyg8rus -, o 1:86,18280 - oz
(] 711 Mt qsema - o 14261 B o=
B — 3% E@has e ————§ "+
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- Rollup the ASH Cube

ASH Analytics ) Seve | Nl Ful Scoreen | Rafreh | 1Ssecondt v | Siop Refrch

. chl Diy | Week | Mocth | Max | Candae | Cusiom

08: 1088 91:5AM 01:20AM 03:2580 01:30AM 04:35AM 01: 00AM 01:8aM 01:50AM G1:55AM 02:30aMm Lral

* Rolled up ASH data in 3 broad wait class categories
» Green for CPU
* Blue for 1/0
* Orange for ‘'OTHER’ Waits

* The default view shows 1 hour of ASH data

* 5 minute default slider width.
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- Drilldown

ASH Analytics (25w |2

Full Screen Rafrech | 1S secondh v Siop Refrech

'[uou l Duay | Week | Morth | Max | Calindar | Custom

5 3 o - e S~ /\ == L A & "\'/\‘\\ G y e f “~—~,\ e /\_ . A /'.'\\ /\_u\ ,/‘3

015: 10880 91:15aM 01-20AM 01:25504

01:38AM 01:35AM 01: S0AM o1-45aM 01:504M GL:S5AM 02:30AM 20580

az-anam azrozars

4]

===== ra azroars

 Drilldown on the wait class dimension for the selected time period
« All consumed Wait classes displayed.

. Analisis ﬁane that allows to slice and dice the ASH data
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-Case Study # 1:

Slow response time due to high 1/O

Filker Added

Dimezneion Selected

Wait
Class

J

Add
Filter

U

o fie "

W rmad b gt
B dork ol rea

- o~ TEIA — . B asinenal skl wd

S0 D |hed | by Wl Everd | Schadule SO Tuning Adviser Craata SOL Turieg Sel | sar Swasien | by Vel Ewerd
Select S0L D Actiy User Session Actity

| Ton S Ly s 7| 11227 R
O | azmiem L= B —
Ll aimsensos 5 e 1238 1T
[ - .

Wait
Event

- Sliced the data on User I/O
* Drilling down to Top SQL using the Wait Event dimension

ORACLE
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- Case Study # 2:

What is eating my DB Time ?

o
| VI by Module | Schedule SGL Tuning Advisar J l Create SCQL Tuning Set J
SEL & Activity %

sneataodho N
k5] TS anms 38
chragsmmadejd - ]
d2d0d0cEnm il -3.33
0 vscifsich - 133
fmdsn? djapu 57

- Slicing the data on services

* Drilldown using the dimension hierarchy module and Top SQL

Service
Add
Filter

Module

To p_SQL
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Enterprise Manager
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Anton Topurov
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The largest partlcle phy5|cs Iab in the world

Annual budget

in 2011
1200 M CHF (1300 M USD)

People

2415 Staff
730 Fellows and

associates
200  Students
External funding 9133 Users
for experiments

2000 External Firm

Twenty Member States Eight Observer States

Austria, Belgium, Bulgaria, Czech Republic, Denmark, Finland,

France, Germany, Greece, Italy, Hungary, Netherlands, European Commission, USA, Russian Federation
Norway, Poland,Portugal, Slovakia, Spain, Sweden, ! ! !

Switzerland, United Kingdom India, Israel, Japan, Turkey, UNESCO



17 miles (27km)
long tunnel

Thousands of
superconducting
magnets

Ultra vacuum:
10x emptier
than on the Moon

Coldest place
in the Universe:
-271°C



Oracle Enterprlse I\/Ianager Usage

Monitoring 1500 targets
190 Oracle Database Instances

69 RAC databases
Oracle iAS and Weblogic application Servers

Services, etc

Main Purpose
Proactive monitoring
Performance tuning
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Enterprlse I\/Ianager Cloud Control at CERN

Beta testing at Oracle HQ and at CERN
Several tracks and functionalities
Performance tuning of specific importance
for our DBAs
for the developers
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@ BRSNS o TR AR N
E;)“ Case Study S ow backup times on

e — = Wait

(Lttour | Bmy | wesk | month | max | Gotender | Smam)

Top Activity | seve |5 mat | ot C I a SS

Top Activity | fisee [[fma]

_Hour | Doy | week [ Month [ Max | calendar | Gustom |

[ wed o03/21
24 |
g 12 1 B
o
: 1:0081

03:00AM  O4:00AM  OS:00AM  OG:00AM  O7:00AM  OS:00AM  09:00AM  10:00AM  11:00AM

12:00PM_ 01:00PM ™ 02:00PM  03:00PM  O4:00PM " OS:00PM _ 06:00PM  O7:00PM  OS:00PM  09:00PM 0:00PM

11
.
Ftes | Wait Class: System U0 X | | Wait Event: control file sequential read X A F I te r
Wait Event Per Duration Since Instance Startup |Wait Event Occurrences Per Duration Since Instance Startup
10,500 6,000,000
Database on Physical Machine
5,000 Database on Virtual Machine 5,000,000 YS!
7,500 4,000,000
6,000
3,000,000
4,500
2,000,000
3,000
R Wait
0 0 —
1 2 4 8 i v 128 238 21z L 1 2 4 8 16 32 64 128 256 512 1K 2K aK
uration of Wait (ms) . Duration of Wait (ns)
wm—— P — — ven
L1 gmosubyks P 1,551,17%03 6
] teovazdiye S 5768555 I —
[ 7doissgsans — 15023514 ——

* Sliced the data on RMAN 1/0

 Drilling down to corresponding wait event and histograms
« Slow network speed due to MTU 1500 on OVM

Histogram
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Advantages of EI\/I CC 12 for performance tunmg

Interactiveness
Lots of dimensions to choose from
Flexibility
Fine-grained sliders
Active Reports
Can involve developers without access to EM system
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- Multidimensional Visual Analytics: Treemaps

Schedikt

Jow
r1/0
U+ Wk ot O |

o o » Space-efficient
visualization of hierarchical
(tree) structure

* Branches are rectangles,
sub-branches are nested
rectangles

« Scales well to hundreds or
even thousands of
elements

i

: « ASH dimensions provide
many possible hierarchies
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- ASH Analytics:

Removing the time dimension :
P ——— Walit

Flers Nane
e ] Class
-

Wait
Event

- Default Treemap View displays the Wait class - Wait Event hierarchy
for the selected time period

 Size of each rectangle corresponds to the number of samples collected
for each wait event

ORACLE
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- Treemap: Multi-Dimensional View

Module 4{ Action
Service < .

SQL ID

{ ASH

y

SOL ID
Wait < Q
- | Event
Walt < . Session

Class _
Object

4

« Several pre-defined 2D & 3D hierarchies to view the data cube

* Ability to create custom hierarchy in advanced mode

ORACLE

33| Copyright © 2011, Oracle and/or its affiliates. All rights reserved. |



- Case Study # 4: Analyzing the impact of the Enterprise
Manager Agent

% Stma db stma 10 @

gged Pl [E slesavs7.us.oracle.com
Top Activity | seve |58 mail Full Screen | 7

aaaaaaaaaa k[ <F stma db stma 10 @ Loggedin as s¥s T [ sleas7s7.us.oracle.com
Top Activity [(Dsee [=2ma |  Fullscreen A]
1z
EJ 6 | Howr | paw | wieek | Month Max | Calendar | Sustemn |
o
wiad 072 b 072
g i &

1Zi00AM

saL Fiters | M em_SOL_oracle_database X
1

* Informative picture of where the measured time is being spent by metric

SgL collection on this instance
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- Advantages of ASH Analytics

e Wait ""‘} - _ _

\ Class ) W_t\\ « Changeable dimensions everywhere
SQLID | at | . :

=) Event ) « Many new dimensions added (e.g.

SQL type, client machine, etc)
» Filters — Stay on same page while

D ) N
SH | |

o, [ ASH | nsance _
adding context
N N » Treemap view — Effective top-list
@ | sewie | visualization
Module « Better time picker — Fully changeable

slider can select any time period

» Active Report — Will replace ASH
Report eventually

ORACLE
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Questions
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