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. Introductions

Andrew Holdsworth
e 25 Years at Oracle

* Vice President Real World Performance

— Good performance is rarely an accident
— Most people get the systems they deserve

— Good enough rarely is, aspire for excellence not good enough.
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Tom Kyte

%) Ask Tom Home - Mozilla Firefox

==l « Been with Oracle since 1993

> c 20 | 2T hitp:jfaskkom,oracle.com/plsfaskkomFrp=100: 1:0 BT? - -?os,:f' )'T\-' =

:’:'E Ask Tom Home 8

- 3 * User of Oracle since 1987
om

Questions  Resources  Archives Links Popular Hot  Files

ORACLE

* The “Tom” behind AskTom in Oracle

Times are in Central time zone -05:00

i L]
Inthe last 4 weeks, |'ve taken 0 new gquestions, read 462 followups, and responded to 326 of
agazine
Search |[pig|)|;|_v|15 v| @ Click here to view your questions.

Subject Last Updated First Asked New Books
Char Vs Varchar 24 hours ago 8.6 years ago WWW, Ora C/e, CO m/o ram ag
Fublic DB link ar not? 24 hours ago 7 years ago All of the content that used to be
Data Guard 24 hours ago 7.3 years ago located at

- . http:iasktom.oracle.comikyte/is
Fartition split 24 hours ago S months ago now here:

L]
119 release 2 new featuras 24 hours ago 5 weeks ago http:/tkyte.blogspot.com/2009/10 . E X p e rt O ra C I e D ata b a S e A rC h Ite Ct u re
\What After 1007 24 hours agn | 3 years ago Mhttpasktomoraclecomtkyte.html
LS
Does UTL_MAIL have
group records by intery

2 years ago
ours ago  5.9years ago

I * Effective Oracle by Design

EGwaarc anp e L
CEn L itis shipping now.

10 Before you buy, make sure to see
0 the dizcussions weve had ahout

I T * Expert One on One Oracle

Effective Oracle by Design

|€

* Beginning Oracle

e e
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Graham Wood
Architect
Server Technologies
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Real-World Performance Root Causes

The database is not being used The application There is a sub optimal algorithm
as it was designed to be used architecture/code design is sub- in the database
optimal
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How Does Your Organization Do Performance ?

* Conventional * Real-World

— Focus is on “Good Enough” or “What — Focus on excellence and what the HW
the Business Needs” and SW can do

— Process Orientated/Part of QA — Innovate excellent performance and

— Spends most the time on Platform add intellectual property to your code
Tuning Issues — Everything is within scope

— Only changes things within limited — Holistic top down approach
>Cope — Focus on orders of magnitude gains

— Bottom up tuning approach
— Looking for incremental gains
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Agenda

E» Computer Science Basics

ED» Schema Types and Database Design
) Database Interface

E» DB Deployment and Access Options
) Application Algorithms

E» Resource Management
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Agenda
E» Computer Science Basics
Schema Types and Database Design
Database Interface
DB Deployment and Access Options
Application Algorithms

Resource Management
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Response Time
What it means

* Response time defines your users (customers) experience
* Response time is a measure of performance quality

* Consistency of response time is an equally important measure of
performance quality

* If response time is not consistent, bad things happen !
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Response Time
By Numbers 10 -

9

Multi hump indicating
inconsistent response
times

8

Frequency X 1,000,000

= GO0D
—BAD

Single distinct spike of the
majority of transactions

Long tail

0 1 2 3 4 5

Response Time ms Short tail

ORACLE

REAL-WORLD PERFORMANCE

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |

ORACLE



Response Time - Demo
Observations

* Users experiencing poor response time
* Low overall system throughput

* Wait events observed in the database

* Culture of blame:
— Blame the database for all performance issues
— Development blames the DBA
— The DBA blames the SW/HW or system administrators
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Response Time
Performance Data

[ Oracle Real-World Perforr %

% =
Logged in as john.zimmerman | logout
Java Connection Pool
Active: 5

Avail: 139

Database Sessions

Current: 144

Active Sessions

05:59:32

100 4

80+

CPU%

40

204

&« C |9 scao08adm0l.us.oracle.ccom:2050
[5] Real-World Demos ~ | §F Settings~ | Stats~  Layout~ | Axis= Command~ Admin~ Help = | Login
Real World 3900 10
Initial Pool A 10
Size: 84
Max Pool [, & = =
" v
Size: £ e
= >
Number of [0 = 2 o
Threads: & o
. ~
Think s0 A
v
Time(ms):
Pressure:
A‘ip‘\' 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 0 T T T T T T T T T T T T T T T T T T T T T T T
= 05:59:15 05:59:30 05:59:45 06:00:00 06:00:15 06:00:30 06:00:45 06:01:00 08:01:15 06:01:30 08:01:45  06:0210 05:59:15 05:59:30 05:59:45 0:00 06:00:15 06:00:30 06:00:45

06:00:02 06:00:32 06:01:32

W oncPUl User 7O [l System 1Ol Cluster Scheduler [ll Other

L
06:01:00 06:01:15 06:01:30 06:01:45

L
06:02:10,

06:02:02

Reset a T T

T T
05:59:20 05:59:40

Stop
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Response Time
Application Server Performance Data

[ Oracle Real-World Perforr %

& - C [} scao0D8adm0l.us.orace.com:3080 ¥ =
[5] Real-World Demos ~ | §F Settings~ | Stats~  Layout~ | Axis= Command~ Admin~ Help = | Login Logged in as john.zimmerman | logout
Real World 3883 10 - Java Connection Pool
Initial Pool [15, = 2408 Active: 9
Size: 84 i
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Max Pool [, & =
. ~ 5
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Think 00
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IVI aJOrIty Of tl me Spe nt b:13:54 06:14:00 06:14:24 06:14:30 06:14:54 06:15:09 06:15:24 06:15:39 06:15:54 06:16:.09 06:16:34 06:13:39 06:13:54 06:14:09 06:14:24 06:14:39 06:14:54 06:15:09 06:15:24 06:15:30 0615:54 06:16:09 06:16:34
W Database Processing [ll Connection Queuing [l Application Logic
. | . t. I .
g 74
=] 67
® 53 |
g 58
w 84
@ 33
.=_’ 38
g 294
< 49
10
06:14:00 06:14:30 06:15:00 06:15:30 06:16:00 06:16:30
‘. ON CPU ll User 1O [l System /O [l Concurrency [ll Commit [ Cluster Scheduler [l Dlher|
— — —
— ———— —
| . . 0
Application Server CPU at 95%
Reset 6 -——————————————r—————r—————————————————————————————— |, QRACLE
ot 06:13:40 06:14:00 06:14:20 06:14:40 06:15:00 06:15:20 06:15:40 06:16:00 06:16:20
op R
== App Server-1 === App Server-2 wmm DB Instance-1 wmm DB Insiance-2 Real-World Performance
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Response Time
Resolution

[ Oracle Real-World Perforr %

& - C [} scao0D8adm0l.us.orace.com:3080 ¥ =
[5] Real-World Demos ~ | §F Settings~ | Stats~  Layout~ | Axis= Command~ Admin~ Help = | Login Logged in as john.zimmerman | logout
Real World 3891 34— Java Connection Pool
Initial Pool [15, = -;3502 Active: 78
Size: i
E Avail: 66
Max Pool [, & E
" v
Size: = Database Sessions
Number of [ .0 1= 2
Threads: = g Current: 144
Think 500 & 3
Time(ms): @
o
T T T T T T T T T T T T T T T T 1 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
9:09 06:19:24 06:19:39 06:19:54 06:20:09 06:20:24 06:2030  06:21:04 06:18:09 06:18:24 06:18:39 06:18:54 06:19:09 06:19:24 06:19:39 06:19:54 06:20:09 06:20:24 06:20:39 06:21:04

Response time ~ 2 ms,
Transaction rate ~ 34,000 TPS

beessing [l Connection Queuing [l Application Logic

774

67 -|
58 |
48
38
29

Active Sessions

194
10 4

e ——

T T
06:18:31 06:19:01 06:19:31 06:20:01 06:20:31 06:21:01

‘. ON CPU ll User 1O [l System /O [l Concurrency [ll Commit [ Cluster Scheduler [ll Other

100 -

Application server changes e —_—
applied here
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Response Time
Application Server Bottleneck

* Data analysis shows:
— Small proportion of the actual response time is in the database
— Majority of response time spent in application logic
— CPU is overloaded on the application servers

— Potential root cause:
 Capacity planning mistake ?
* Application code change last week ?
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High Performance Applications
The Challenge

* The impact of how application code impacts system performance should
never be underestimated

— This fact has been known for a long time
— It has been ignored for almost as long
* Education of developers on the correct way to write code is a continuous,
repeating activity
— New developers graduate every year!

* Poor coding techniques combined with classic programmer bugs can
render investments in the system worthless
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Response Time v DB Time v Latency

Network Application Network Database

Server Server

Vi

End User

l¢ Total User Response Time >|
‘ I BN S B =
Time Line

ORACLE

REAL-WORLD PERFORMANCE

ORACLE

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |



Database Time — Total time spent in database
ON IDLE SYSTEM

Recorded wait time

»

Db file sequential read On CPU

User 1

A 4

o

Actual wait time

ON DEGRADED SYSTEM

Recorded wait time

Recorded wait time,

A 4

| Recorded wait time

User 2

On CP Db file sequential read On CPU On CPU On CP Lock Wait n CPU On CPU On CP n CPU On CPU
I 1 | '
Actual wait time Actual wait time Actual wait time
e SNl ORACLE
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Latency - Some Important Numbers
Best Block Access Speeds

Block Location Access Time

L2 CPU cache ~ 1 nano sec ( 10)

Virtual Memory ~ 1 micro sec (10°)
NUMA Far Memory ~ 10 micro sec ( 10°)
Flash Memory (PCI) ~ 0.01 milli sec ( 10°3)
Flash Memory (Networked) ~ 0.1 milli sec (103)
Disk 1/0 ~ 1-10 milli sec ( 10-3)
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Database Performance Core Principles

* The Oracle database is a process based architecture and to perform
efficiently each process requires:

— To be efficiently scheduled by the O/S until the process completes the SQL statement,
or blocks on an operation required to complete the SQL statement e.g. Disk I/0

— If the process has to fight to get scheduled, or needs to be scheduled for an over
extended period of time due to SQL inefficiencies, or any blocking operation takes a
long time, then database performance will be poor

* Database performance engineers spend most of their time looking for CPU-
consuming processes and eliminating blocking events

ORACLE
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Database Performance Core Principles

* To determine acceptable CPU utilization take a probabilistic approach to the
subject.

— If a CPU is 50% busy the chance of getting scheduled is 1 in 2
— If a CPU is 66% busy the chance of getting scheduled is 1in 3
— If a CPU is 80% busy the chance of getting scheduled is 1in 5
— If a CPU is 90% busy the chance of getting scheduled is 1 in10

* |f the probabilities are used as indicator of the predictability of user response
time, then the variance in user response time becomes noticeable at about 60-

65%
* This has been observed in production and laboratory conditions for many years.
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Database Core Principles
Impact of Too Many Processes
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Connection Pooling

ORACLE
RWP Video
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Connection Pools
Performance Data -
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Connection Pools
Performance Data
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] Real-World Demos ~  §F Settings ~ Status Window ~ App Chart~ App Resp Chart~ Adjust Axis -~ = App Statistics DB Statistics = Login

Connection Pooling 125 25 4 Java Connection Pool
Initial Pool o5 1~ 'g 107 = Active: 52
fongae > 19 -
SEE > o 1 Avail: 43
MaxPool 55~ E s "1
e > = 7
Size: e X Database Sessions
Number of ~ @ 54 w "]
9600 .
Threads: § w £ e Current: 96
Think 550 o 9 64
Time(ms): e " 3]
Instace -~ () [ ' pre ' I e e e e e ' +—rrr—rrr—r—rT+Trrrr-rrrrrrrY 7 T T T T T T
Caging: L 15:19:26 15:19:46 1520006 152026 152046 15 192126 152146 15:22:21 18:19:26 15:19:46 152006 152028 152046 152108 152126 152146 15:22:21

Use Bad

Throughput

Connection pool reduced to 96.
Note improvement in response time
and transaction rate.
CPU utilization is reduced.
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. Resource Management

Performance Data -
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Oracle Real -World Performanc e +

] Real-World Demos »  §F Settings  Status Window = App Chart= App Resp Chart+ AdjustAxis *  App Statistics DB Statistics | Login

Connection Poaling 56T - 25 Java Connection Pool
- 510 - -
Initial Pool o5 = w = Active: 95
Size: - E a1 19 :
@ 397 o 171 Avail: 1

Ma*‘P""I % 2 E 340 3 .
Size: '; 283 ] = Database Sessions
Number of A '] w ']

o900 o c 227+ o Current: 96
Threads: a' 170 = 84
Think ~ @0 113 6

550 5 ]

Time{ms): e 57 3
Instace 8 A 0 r=y=r= g ] ; L o o e e o e o e o e e S S LIN
Caging: > 15:36:17 15:36:37 15:36:57 153717 153737 153757 153817 153837 153912 153617 15:36:37  15:36:57 153747 153737 153757 153817  15:38:37 15:39:12
Use Bad - B Database P mc ion Queuing Il i Logic
Plan:

Apply 100 -
lawr latency(ms) -

DB Checkpoint
15:38:51-15:38:56

By reducing the CPU_COUNT in the
resource manager, the database can be T I

throttled back. Note the increase in — - . Im ,,... =
. . resmgricpu quantum 4708 Scheduler 5
response time and wait event resmgr: o oo
cpu quantum | —~—— |
- ez
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Bad Performance
Observations

* A problematic application has never met performance objectives
* Response time and throughput are poor

* Everybody blames the database

— DBA sees no real issues
— DBA suggests adding more connections to drive up workload

* The system must be able to execute a minimum of 35,000 transactions per
second to survive Thanksgiving and Black Friday
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Parsing Demo

ORACLE
RWP Video

Cursors and Connections
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http://youtu.be/0_kIt8G0ME4

arsing Demo
ORACLE

RWP Video

[ Oracle Real-World Perforr %

<« C [ scan08admOLl.us.oraclecom:8050
5] Real-World Demos ~ | §F Settings~ | Stats~ | Layout~ | Axis~ | Command~ | Admin~ Help - | Login
Parsing Demo 283 25
Number of oo = - 255 22 4
v
Threads: £ 27 194
Think S g 1o g
Time(ms): - £ 170 S .,
= - 144
SQL Type: g 142 : 1l
Literal v c 11 o
R =N
=
Use Bad o 6
Plan: = 2 7
’ T o5 3
Bad
Programmer® 0 I=—F7T T rr rrrrrri_Frrrrr T
g ° » 36 133551 13:36:06 13:36:21 1336:36 1336:51 13:37:06 13:37:21 13:37:36 13:38:01 13:35:06 13:35:21 13:35:36 13:3551 12g@fh 13:36:21 133636 1336:51 13:37:06 13:37:21 13:37:36 13:38:01
Frequent
Corﬁnection' W Database Processing [l Connection Queuing [l Application Logic

Poor response time

Active Sesq

Low transaction rate

13:35:32 13:36:02 13:36:32 :37:02 13:37:32 13:38:02

‘. ON CPU Il User VO [l System /0O [l Concurren, g Cluster Scheduler [l Other

Cannot make the
system busy

T T T T T T T T T T T T T T T T T T T
13:35:20 13:35:40

T T T T T T T
13:36:00 13:36:20 13:36:40 13:37:00 13:37:20 13:37:40 13:38:00

Stop

w= App Server-1 =sm App Server-2 wmm DB Instance-1 = DE [nsiance-2

Logged in as john.zimmerman | logout

Load Profile

Execution/s:
Soft Parse/s:
Hard Parse/s:
Failure Parse/s:
Total Parse/s:
Logony/s:
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http://youtu.be/4FispWeLn0c

Parsing Demo R —
Connection Pools and Hard Parse RWP Video

[ Oracle Real-World Perforr % Y}

&= € [9 scao08adm0Ol.us.oracle.com:2080 =
[EZ] Real-World Demos ~ | £ Settings~ | Stats- | Layout~ | Axis~ | Command- | Admin~ Help - | Login Logged in as john.zimmerman | logout

Parsing Demo 283 25 Load Profile

Number of (g~ = = 221 Execution/s: 20824

: 227

iveile: i 108 197 Soft Parse/s: 8286

Think g g Eb Hard Parsefs: 12302

Time(ms): k 2 4] o . )

SQL Type: : il Failure Parse/s: 0

Literal v [ Total Parse/s: 20678

=
Use Bad = 6] Logony/s: 23
Plan:
0

8:21 1338:36 133851 13:39:06 13:39:21 13:39:46

Tt T
Throughput

T T T T T T T T T 1 17T
o0 13:38:51 13:39:06 13:39:21 13:39:46 13:38:51 13:37:068 13:37:21 133736 1337

Switch to connection
pool. Response time
improve dramatically

e 32 13:39:02

13:39:32

Commit Cluster Scheduler [l Other

Better utilization, but
new wait event

CPU%

More CPU usage

w= App Server-1 =sm App Server-2 wmm DB Instance-1 = DE [nsiance-2

ORACLE
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Reset 0
Stop
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http://youtu.be/WcRcmfSIajc

Parsing Demo @
Bind Variables and Soft Parse ?ﬁf‘vc,;f

\ X
[ Oracle Real-World Perforr % Y}
w =

SCaol adam! us.oracle.com:
<« C b 08adm0Ol | 8080
[EZ] Real-World Demos ~ | £ Settings~ | Stats- | Layout~ | Axis~ | Command- | Admin~ Help - | Login Logged in as john.zimmerman | logout
Parsing Demo 50 39 Load Profile
45 35 .
Number of 5~ ~ = Execution/s: 125980
Threads: g 4 314
= - Soft Parse/s: 126162
Think S @ s 71 .
Time(ms): 2 £ S ] Hard Parse/s: 0
: g 2 )
SQL Type: o 5 > 20 Failure Parse/s: 0
1%
Bind Variable v g 20 g 169 Total Parsefs: 126162
15 12 4 .
Use Bad o Logon/s: 13
Plan: el g 10 £
3 x . 4]
Bad
R T a —— T T 7T T T T T T T T T T T T T T T T T T T T T T T ™
: i 133006 133921 13:39:35 13395 4036 134051 134108 134121 13:41:46 1338:51 1330:06 133921 13309:36 133051 13:40:06 134021 1340:36 134051 13:41:06 13:4145

—
g [l Connection Queuing [l Application Logic Throughput

10x better response
time

Active S

13:41:32

13:41:02

13:40:32
I - oeer /0 [l System /0O [l Concurrency [l Commit Cluster Scheduler [ Other

13:39:32

13:39:02

10x better throughput

Row cache waits gone — ~

204

T T T T T T T T
13:40:40 13:41:00 13:41:20 13:41:40

Reset o

Stop

T T T T T
13:39:00 13:39:20 13:33:40 13:40:00 13:40:20
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https://www.youtube.com/watch?v=EBdZ-RE2HFs

Parsing Demo S
Shared Cursors and One Parse RWP Video

[ Oracle Real-World Perforr

€« - € [} scao08admOl.us.oracle.com:2080 =
P
[EZ] Real-World Demos ~ | £ Settings~ | Stats- | Layout~ | Axis~ | Command- | Admin~ Help - | Login Logged in as john.zimmerman | logout
Parsing Demo 50 - 54 Load Profile
454 49 .
Number of 5~ ~ n Execution/s: 175665
Threads: £ 40+ 43
=45 a8 Soft Parse/s: 17
Think A @ ] S _
Time(ms): - £ 20 S B Hard Parse/s: 0
: F = .
SQL Type: o 57 > 27 Failure Parse/s: 0
]
One Parse - c 204 P = Total Parsefs: 17
g 15 = 15 .
Use Bad h Logon/s: 13
N lal] @ 10
Plan: x .
Bad
Programmer- a L e e L s e e s B B U B s B s s ey s s e e
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l{::fr?rtjeecl;lltﬂn [l Database Processing [l Connection Queuing I'
Thread-
0 9
Based:

Additional 30%

performance

13:41:32 13:42:02 1342:32 13:43:02 1343:32 13:44:02
I ONCPU User /O [l System /O [l Concurrency [l Commit [} Cluster Scheduler [l Other
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2
o
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—
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op E
w= App Server-1 =sm App Server-2 wmm DB Instance-1 = DE [nsiance-2 Real-World Performance

e S)Nalgy ORACLE

REAL-WORLD PERFORMANCE

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |



https://www.youtube.com/watch?v=jGYn1QXwQlM

Parsing Demo
Incorrect Use of Sessions and Cursors

I = m B

140
120
100
80
60
40

20

Logon/Transaction Hard Parse Soft Parse No Parse

B Transaction Rate x 1000  ® Response time(ms)
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Parsing Demo
Observations

* Both the development and DBA teams are confused.
— Performance in the development and test systems is as anticipated
— Performance in production is nowhere near level of test system

— DBAs see shared pool contention but developers have coded diligently to ensure no
parsing
— Development has confirmed the same code is running in both test and production
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Invalid SQL

Performance Data

[ Oracle Real-World Perforr % Y}

&= € [9 scao08adm0Ol.us.oracle.com:2080 =
[EZ] Real-World Demos ~ | £ Settings~ | Stats- | Layout~ | Axis~ | Command- | Admin~ Help - | Login Logged in as john.zimmerman | logout
Parsing Demo 161 55 Load Profile
] 49 4 :
Number of 5~ ~ =™ Execution/s: 2031
Threads: J 444
i 125 - Soft Parse/s: 19

Think A @ 102 o ¥

. - £ Sl Hard Parse/s: 500
Time(ms): g o] 2 )
SQL Type: @ > 27 Failure Parse/s: 499

: 72

1%
One Parse - s . P 2 Total Parsefs: 519
] = 15
Use Bad & ? 35 11 Logon/s: 13
Plan: E ] .
Bad
e T L s e LI B S e B S e | L e e L s e B L |
g : 13:44:11 13:44:26 13:44:41 13:44:56 13:45:11 13:45:26 134541 134556 134611 13:46:26 13:46:41 13:47-06 1344:11 13:44:26 13:44:41 13:44:56 1345 1346:26 13:46:41 13:47:06

Throughput

Database Processing [l Connection Queuing [l Application Logic

Performance significantly

reduced on production as

compared to development
and test

13:47:03

13:46:32

13:46:02

13:44:32 13:45:32

13:45:02

Il ONCPUN User /O [l System /O Commit Cluster Scheduler [l Other

Contention in the
shared pool . - -

ORACLE

Real-World Performance

T T T T T T T T T T T
13:46:20 13:46:40 13:47:00

T T T T T
13:44:40 13:45:00 13:45:20 13:45:40 13:46:00

w= App Server-1 =sm App Server-2 = DB Instance-1 = OF 05
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Invalid SQL

* A page refresh trigger attempts to set a session-level initialization
parameter to enable a diagnostic patch that is not installed in production
— This results in a failed parse

All users are frequently attempting to parse the same SQL, sessions
serialize within the shared pool

How to find invalid SQL:

— Look for parse count failures from vSsysstat
— Check session traces for error messages
— Look for SQL*Net Break/Reset
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Leaking [SRace
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https://www.youtube.com/watch?v=40CRxkwOqWE

Leaking

Observations

° Intermittent error: “ORA-01000: Maximum number of cursors exceeded”.
Application server fails and must be restarted

* The DBA has suggested that the init.ora parameter open_cursors be reset
to 30,000 to make the problem “go away for a while”.

* Symptoms of cursor leaking
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Leaking

Performance Data

EIES
[ Oracle Real-World Perforr % Y}

&= € [9 scao08adm0Ol.us.oracle.com:2080 =
[EZ] Real-World Demos ~ | £ Settings~ | Stats- | Layout~ | Axis~ | Command- | Admin~ Help - | Login Logged in as john.zimmerman | logout
Leaking Demo 10 34 Database Parameters
iti —_ 31 o .
Initial Pool 1.5 = m open_cursors: 300
Size: £ & 274
= processes: 9000
Max Pool A @ S 23
144 =1 I
Size: v E 5 S .l sessions: 13536
>
Number of 1.4, =~ 2 . w 15 Sessions/Cursors (App)
Threads: g g .,
Think TR - = current sessions: 144
53 8- i

Time(ms): K 2 min cursors: 124

4]
Cursor 1 ES max cursors: 300
Leak %: > 0 L e L e R R R A E R

1351:44 13:51:50 135214 13:5220 13:52:44 13:52:50 13:53:14 135329 13:53:44 135350 13:54:14 13:54:39] 1351:44 1351:50 135214 135229 135244 13:52:50 135314 135320 13:53:44 135350 13:54:14 13:54:39 i
Session n ~ Errors in last 5 Seconds
Leak %: =2 ‘. Database Processing [l Connection Queuing [l Application Logic
Count: 141256
Latest Msg:

Error message: B thoo. s
ORA-01000 Maximum open
cursors exceeded - — . .

6.6
I I |

event count wait class max wait

13:52:03 13:52:33 13:53:04 13:53:34 13:54:04

W ONCPUN User /O [l System /Ol Concurrency [l Commit Cluster Scheduler [l Other

SQL*MNet break/reset to client  5.18 Application 0

“SQL*Net break/reset e -
to client” —

T T T T T T T T
13:52:00 13:52:20 13:52:40 13:53:00 13:53:20 13:53:40 13:54:00 13:54

w= App Server-1 =sm App Server-2 wmm DB Instance-1 = DE [nsiance-2
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Leaking

Session Details

[=] Session Details: 10644 (CL' > %%

[E] =]

<« C | [) rwsbm07.us.oracle.com:7788/em/faces/sdk/nonFacesWrapper?target=conndemo_conndemo2&_em.coBM
Enterprise Manager Cloud Control 12¢
#§ Enterprise ~ (@) Targets ~ oy Favorites v @ History ~

i conndemo_conndemo2 @
[ Oracle Database v Performance = Availability v Security =  Schema v  Administration +

Top Sessions > Database Instance: conndemo_conndemo2 > Top Activity > Session Details: 10644 (CLO_NORMAL)
Session Details: 10644 (CLO_NORMAL)

Collected From Target Sep 16, 2014 1:55:41 PM

General | Activity | Statistics Open Cursors  Blocking Tree  Wait Event History  Parallel SQL ~ SQL Monitoring
Drag the shaded box to change the time period for the detail section below.
100
80
60
H
4 40
20
0
12:56PM 01:01PM 01:06PM 01:11PM 01:16PM 01:21PM 01:26PM 01:31PM 01:36PM 01:41PM 01:46PM 01:51PM
N Detail for Selected 5 Minute Interval
Start Time Sep 16, 2014 1:50:32 PM View| Show Aggregated Data ¥ Run ASH Report|
Previous [1-100f12 ¥ | Next2
Activity (%) ¥ [squ |ac st | squ command | Plan Hash value | Hodule | Action | client 1D
I 4328 UNKNOWN 0 java@scao08adm02.us.orade.com (TNS V1-V3)
- 1493 1apyshticzhis UPDATE 1421812382 java@scan0Badm02.us.aradle.com
54 24d5608hq1273 SELECT 1897405779 java@scao08admi), Vi-v3)
. 1045 Shejtz6zclre SELECT 1534564159 POracle.com (TNS V1-3)
I 597 3257zxBc4d69s INSERT a008adm02.us.orade.com (TNS V1-V3)
W 292 it SELCos java@scao08adm02.us.oracle.com (TNS V1-V3)
W2 3364108953 java@scao08adm02.us.oracle.com (TNS V1-V3)

| R SELECT

java@scao08admo02.us.oracle.com (TNS V1-V3)

=2 a T SELECT

SQL*Net break/ reset

3971005211 java@scao08adm02.us.orade.com (TNS V1-V3)
java@scao08adm02.us.oracle.com (TNS V1-V3)

Pre 1-10of12 ¥

Next 2

to client

%2Fconsole%2Fdatabase%2Finstance%2Fsiterap%3F_em.colF R%3Dtrus%26eveni%3DdoLoad%26target%3 Deonndemo_conndemo2%26ty 7y =

1§

Setup ~ | RWP ~

o
Search Target Name|

Logged in as system @ | E scao08adm04.us.oracle.com

Logged in as SYSTEM

View Data| Real Time: 15 Second Refresh ¥ | Refresh

Kill Session| Enable SQL Trace

latch: ges resource hash list
SQL*Net break/reset to client
latch: cache buffers chains
latch: redo allocation

cell single black physical read
CPU Used

Kill Session| Enable SQL Trace|
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Leaking

Cursor Data

G

[=] Session Details: 10644 (CL' > %%

L o € | [) rwsbmO07.us.oracle.com:7788/em/faces/sdk/nonFacesWrapperZtarget=conndemo_conndemo2&_em.coBM=%2Fconsole%2Fdatabase%2Finstance%2Fsitemap%3F_em.colFR%3Dtrue%26event%3 DdoLoad%26target%3Dconndemo_conndemo2%26ty 1| =
Enterprise Manager Cloud Control 12¢ Setup v | RWP~ (O

#y Enterprise v (@) Targets v oy Eavorites v (@ History ~ Search Target Name|
@ conndemo_conndemo2 @ Logged in as system (5| [ scao08admis.us.oracle.com

[ Oracle Database ~ Performance v  Availability v Security + Schema »  Administration +

Top Sessions > Database Instance: conndemo_conndemo2? > Top Activity > Session Details: 10644 (CLO_NORMAL) Logged in as SYSTEM
Session Details: 10644 (CLO_NORMAL)
Collected From Target Sep 16, 2014 1:56:36 PM View Data| Real Time: 15 Second Refresh ¥ | Refresh

Kill Session| Enable SQL Trace|

General ~ Activity Statistics ~ Open Cursors | Blocking Tree  Wait Event History ~ Parallel SQL  SOL Monitoring

sQLID SQL Text | Count |
Shejt076zc1ry SELECT DBNODEID,CARDID, BALANCE, PRIZETAX, PRIZENOTAX, ISCLIENTR ~ 58
0u580ctgbsg4f SELECT DBNODEID, CARDID, BALANCE, PRIZETAX PRIZENOTAX,ISCLIENTR 9
2fmBg72fjwkng INSERT INTQ £_game_XYDC VALUES(:1, :2, 12, 1234, 123456781 10
ch2rs7t0z99yt SELECT DBNODEID,CARDID, BALANCE, PRIZETAX, PRIZENOTAX, ISCLIENTR 10
Swwkp7spyg2fn select privilege#, bitand(nvl{options, 0}, 8) from sysauth$ 1
7F3hgty7qb86q UPDATE t_game_XYDC_detail set BONUSPRIZE = 12345678 WHERE s 12
bkqapjcfemdvn select [*+ connect_by_filtering */ privilege#, bitand{nvl{op 1
865qupcdyggkk select spare from users where user#=:1 1
0z5820bmksrry UPDATE T_SESSION SET PRIZENOTAX =654321, ISCLIENTRECEIVED 15
32577xBc4dB9s INSERT INTO t_game_XYDC_detail VALUES( :1 ,:2 23 'HallID', 72
fohSrpzmhju1l select SY5_CONTEXT{'USERENY', 'SERVER_HOST'), 5¥S_CONTEXT('U 1
700kd06ujjzme UPDATE t_game_XYDC SET FinishBonus = 2 WHERE serialid=:1 an 17
StajdaBy4nwys select type# blocks, extents, minexts, maxexts, extsize, extpct,u 1
Y aajvn2igwan? SELECT BonusCount,LineCost FROM t_game_XYDC WHERE serialid= 13
lapyéhtlczbjs UPDATE T_SESSION SET WFDETAILID = 1,PRIZENOTAX = 100,LAST 64
bukckyyaShyqx select decode(upper(failover_method), NULL, 0 , 'BASIC, 1, 1
a4d5608hg1273 SELECT seathame from clo_normal.seat where i 1
kduf2w3s2uy INSERT INTO t_game_xYDiCbonus_detail VALUES| 1
9799qd3bmaspu update users set spare6=DECODE(to gk ’ 1
095ydz7c3nu7q UPDATE T_SESSION SE UNESTEPFINIS 19

Kill Session| Enable SQL Trace|

Cursor list with Count > 1
implies “leaked” cursors

| S

ORACLE
ORACLE |
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Leaking

Observations

 After a period of time, the system performance begins to decline and then
degrades rapidly

 After rapid degradation, the application servers time out and the system is
unavailable

* The DBA claims the database is not the problem and simply needs more
connections
— The init.ora parameter processes is increased to 20,000
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Leaking

Performance Data

[ Oracle Real-World Perforr % conndemo_conndemo? [« %

g

<« C [ scao08admOL.us.oraclecom:8080

v =

[Z] Real-World Demos ~  &F Settings ~

Leaking Demo

Initial Pool [, =

Size:
Max Pool .. A
Size: i
Number of A
14400 |3
Threads:
Think 1000 |5
Time(ms): -
Cursor 0 ~
Leak %: ~
Session ol 1=
Leak Yo: ~
Lock Leak: [

Repair Cursor Leak
Repair Session Leak

Apply

Reset
Stop

Stats~ | Layout~ Axis- | Command~ | Admin~- | Help - | Login
286 - 34—
— 258 1]
]
£ 229 271
o 201
@ S 73
E 172 =
= - 19
o 143 >
15 4
8 115 “n
© & 114
g o :
o 57 ]
5] 4
L s s N N R [ s A A N N R N N N N N R A A
12:48:03 124818 124833 12:4848 12:49:03 124918 124933 12:49:48 12:50:03 12:50:118 12:50:33 12:50:58 12:48:03 12:48:18 12:48:33 12:48:48 12:49:03 12:49:18 12:49:33 12:49:48 12:50:03 12:50:18 12:50:33 12:50:58
I Daiabase Processing [ll Connection Queuing [l Application Logic
96
86
@ 77
.E 67
w 53]
g 58
& 43
@ i
= 38
- 29 +
< 19
10
T T T T T T
12:48:04 12:48:34 12:49:04 12:49:34 12:50:34
‘. ON CPU Il User 'O [l System VO [l Concurrency [l Commit
——
—
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
12:48:00 12:48:20 12:48:40 12:49:00 12:49:20 12:49:40 12:50:00 12:50:20 12:50:40

wem AP Server-1 e App Server-2 wsm DB Instance-1 = OF 10

Logged in as john.zimmerman | logout

Database Parameters

open_cursors: 300
processes: 9000
sessions: 13536

Sessions/Cursors (App)
current sessions: 144

min cursors: 0
Max Cursors: 2

Errors in last 5 Seconds
Count: 16493
Latest Msg:

All connections in the
Universal Connection Pool
are in use
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Leaking

Session Leaking

* Due to coding errors on exception handling, the application leaks
connections in the connection pool making them programmatically
impossible to use

* This reduces the effective size of the connection pool

* The remaining connection are unable to keep up with the incoming
workload

* The rate of connection leakage is accelerated until there are no useable
connections left in the pool
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Leaking

Session Leaking

* Potential indicators of session leaking:
— Frequent application server resets
— init.ora parameters process and sessions set very high
— Configuration of large and dynamic connection pools
— Large number of idle connections connected to the database
— Free memory on database server continually reduced
— Presence of idle connection kill scripts or middleware configured to kill idle sessions
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Leaking

Observations
* Without warning, the database appears to hang and the application servers
time out simultaneously

* The DBA sees that all connections are waiting on a single lock held by a
process that has not been active for a while.

* Each time the problem occurs, the DBA responds by running a script to kill
sessions held by long time lock holders and allowing the system to restart.
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Leaking

Performance Data

— | (=] 2
[ Oracle Real-World Perforr % | [@] conndeme_conndeme2 ( % %
€« - C [} scao08adm0l.us.oracle.com:3020 sel =
[Z] Real-World Demos ~ & Settings~ | Stats~ | Layout~ Axis- | Command~ | Admin~- | Help - | Login Logged in as john.zimmerman | logout
Leaking Demo 286 34 Database Parameters
i — 253 i
Initial Pool /5, [~ m 3 open_cursors: 300
Size: 2 229 - ]
ize: 27 :
= 0] - processes: 9000
Max Pool ~ @ 234 .
Size: | E 172 S sessions: 13536
i = Pl
@
Number of .00 z 8 15 w» 157 Sessions/Cursors (App)
Threads: g a ]
i a = current sessions: 145
Think - e s
. 2 57 E ]
Time(ms): o min cursors: 0
[T 4
Cursor 0 ~ Max Cursors: 2
Leak %- v | L e s e B e H  H H H H B R E
. 125331 125346 125401 125416 125431 125446 125501 125516 125531 125546 12:56:01 12:56:26 125331 12:5346 125401 125416 125431 12:54:46 125501 125516 125531 125548 12:56.01 12:56:26) -
Session ~ Errors in last 5 Seconds
Leak %- 0 L3 I Daiabase Processing [ll Connection Queuing [l Application Logic
K : " Count: 16773
. @
Lock Leak: 119 5 Latest Msg:
Repair Cursor Leak All connections in the
Repalr Session Leak w 27 Universal Connection Pool
5 are In use
Apply @
@
Q
w
@
s>
=
=}
<

12:53:34 12:54:04 12:54:34 12:55:34

12:56:00

Il ONCPU Userlio ency [l Commit [ Cluster Scheduler ll Other

Leaked lock holder
causes entire system
to stall

ORACLE

Real-World Performance

T T T T
12:54:20 12:54:40 12:55:00 12:55:20

Stop

w AP Server-1 s App Server-2 wmm DB Instance-1 wem DF Instance-2
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Leaking

Blocking Tree

<« C | [) rwsbm07.us.oracle.com:7788/em/faces/sdk/nonFacesWrapper?target=conndemo_conndemo2&_em.coBM=%2Fconsole%2Fdatabase%2Finstance%2Fsitemap%3F_em.colFR%3Dtrue%26event%3 DdoLoad%26target%3Deconndemo_conndemo2! =
erprise qe d 0 o M O
p @ Iarge avorites v (3) Histg sarch Targe +
& conndemo_conndemo2 @ Logged in as system (§ | [ scao08adm04.us.oracle.com
[ Oracle Database ~ Performance =  Availability »  Security = Schema = Administration =
Cluster Database Locks > Database Instance: conndemo_conndemo? > Instance Locks: conndemo2 Logged in as SYSTEM ~
Instance Locks
Page Refreshed Sep 19, 2014 12:57:09 PM PDT  Refiesh|
View[ Blocking Locks ¥
Kill Session| Session Details| View Objec|
Expand All I Collapse All
Select | Usemame | Sessions Blocked | Session ID Serial Number Process ID 5QLID Lock Type Mode Held Mode Requested Object Type Object Owner Object Name ROWID Time in current mode (seconds)
¥ Blocking Locks
® v @ CLO_NORMALL 123 12438 17500 126737 bf8s37mngfzib ™ EXCLUSIVE NONE TRBLE CLO_NORMAL SEAT 171
€ CLO_NORMAL 05 25957 120163 a4d56g8hg 1273 X NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.00D4.0400 146
) CLO_NORMAL 08 52226 120120 a4d56g8hg 1273 T NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.0009.0400 151
E€F) CLO_NORMAL 0 i1 20145 120191 a4d56g8hg 1273 T* NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.0145.0400 15
£ CLO_NORMAL 012 26227 120307 a4d56q8hg 1273 T NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 000B3067.004A.0400 127
) CLO_NORMAL 0 16 35556 120044 a4d56g8hg 1273 ™ NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.0167.0400 147
€ CLO_NORMAL 017 20603 120335 a4d56g8hg 1273 T% NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083063.0050.0400 101
) CLO_NORMAL 0 18 5638 120092 a4d56g8hg 1273 T NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083063.0042.0400 105
€8 CLO_NORMAL 019 22617 120010 a4d56g8hg 1273 TX NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083063.000C.0400 149
N &) CLO_NORMAL 0 20 63548 120068 a4d56g8hg 1273 T NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.0177.0400 140
EF) CLO_NORM 02 57800 120249 a4d56g8hg 1273 ™ NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.006B.0400 100
Ef cLO_NOJ 0 1134 41301 120046 a4d56g8hg 1273 T NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083063.0053.0400 153
€8 ao 0 1135 7335 120193 a4d56g8hg 1273 ™ NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.0086.0400 a7
EaYs 0 1137 17863 120283 a4d56g8hg 1273 X NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.0052.0400 127
: 0 1140 19749 120012 a4d56g8hg 1273 T NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.0172.0400 112
0 1141 16568 120251 a4d56g8hg 1273 T* NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.00DC.0400 143
0 1142 37518 120229 a4d56q8hg 1273 T NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.00F1.0400 76
0 1143 39631 120070 a4d56g8hg 1273 ™ NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.016C.0400 82
0 114 60299 120311 a4d56g8hg 1273 T% NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.0005.0400 156
0 1135 3124 120094 a4d56g8hg 1273 T NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.0037.0400 100
: () aYa a oy 0 1146 17253 120337 a4d56g8hg 1273 TX NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083063.002A.0400 140
0 1147 44201 120165 a4d56g8hg 1273 T NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.0005.0400 141
0 2265 32530 120048 a4d56g8hg 1273 ™ NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.00F6.0400 155
() DI E 0 2267 54863 120096 a4d56g8hg 1273 T NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.0104.0400 87
0 2268 17878 120124 a4d56g8hg 1273 ™ NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.008F.0400 148
0 2269 57688 120339 a4d56g8hg 1273 X NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.0198.0400 137
> () E 0 0 2271 12212 120167 a4d56g8hg 1273 T NONE EXCLUSIVE TRBLE CLO_NORMAL SEAT 00083067.00C1.0400 137
0 2273 30681 120227 a4d56g8hg 1273 T* NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.005C.0400 170
£ CLO_NORMAL 0 2274 58213 120014 a4d56q8hg 1273 T NONE EXCLUSIVE TABLE CLO_NORMAL SEAT 00083067.0152.0400 2
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Leaking

Performance Data

(=] 2
ession Details: 2273 (CLC %

<« C | [) rwsbm07.us.oracle.com:7788/em/faces/sdk/nonFacesWrapper?target=conndemo_conndemo2&_em.coBM=%2Fconsole%2Fdatabase%2Finstance%2Fsitemap%3F_em.colFR%3Dtrue%26even E‘fJDchoad?’czaarget%aDco‘1‘1demo_comdemoz%za{3 =

Enterprise Manager Cloud Control 12c Setup v ‘ RWP~ O

#3 Enterprise v () Iargets v +f Eavorites (@ Histary v Search Target Name]

@ conndemo_conndemo2 @ Logged in as system (§ | [5] scao08admo4.us.oracle.com

[ Oracle Database ~ Performance »  Availability »  Security = Schema = Administration ~

Top Sessions > Database Instance: conndemo_conndemo2 > Top Activity > Session Details: 2273 (CLO_NORMAL) Logged in as SYSTEM

Session Details: 2273 (CLO_NORMAL)

Collected From Target Sep 19, 2014 12:58:41 PM View Data| Real Time: 15 Second Refresh ¥ | Refresh
Kill Session| Enable SQL Trace,

General  Activity = Statistics  Open Cursors  Blocking Tree = Wait Event History ~ Parallel SQL  5QL Monitoring

Drag the shaded box to change the time period for the detail section below.

ow lock contention

B latch: ges resource hash list

eng: TX - row lock contention

B latch: enqueue hash chains
B CPUUsed

o

11:59AM 12:04PM 12:09PM 12:14PM 12:19PM 12:24PM 12:29FPM 12:34PM 12:39PM 12:44PM 12:49PM 12:54PM
Detail for Selected 5 Minute Interval

Start Time Sep 19, 2014 12:53:14 PM View| Show Aggregated Data ¥ | Run ASH Report

Activity (%) ¥ | 5QLID ‘ QC sID | SQL Command | Plan Hash Value | Module |Anmn ‘ Client ID |
] 94.80 a4d5698hg1z73 SELECT 1897405779 java@scao08admi3.us.oracle.com (TNS V1-V3)

| 2.00 Shéjt076zclrv SELECT 1534564159 java@scao08admi3.us.oracle.com (TNS V1-V3)

| 120 UNKNOWN 0 java@scao08admi3.us.oracle.com (TNS V1-V3)

| .80 lapyehticzhis UPDATE 1421812382 java@scao0B8adm03.us.oracle.com (TNS V1-V3)

| 40 AxujvnZigwxn? SELECT 3971005211 java@scao0B8adm03.us.oracle.com (TNS V1-V3)

| 40 32577xBcdd69s INSERT o java@scao08admi3.us.orade.com (TNS V1-V3)

| 40 ch2rs7t0z99vt SELECT 1534564159 java@scao08admi3.us.orade.com (TNS V1-V3)

Kill Session| Enable SQL Trace|
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Leaking

Performance Data

Oracle Real-World Performance Oracle Enterprise Manager (SYSTEM) - Session Detalls: 5652 (Unknown) + (.

1] Real-World Demos -  §F Settings  Status Window = App Chart~ App Resp Chart~ Adjust Axis~ = App Statistics DB Statistics ~ Login

Leaking Demo 1293 - 36 - Database Parameters
Initial Pool ~ @ 1109 o1 open_cursors: 300
] 9% < Ct
Size: E 27 1 i
Max Pool g g » processes: 9000
96 s E sessions:
Size: = B 7994 S 1] ons: 13536
> ’
o ] R
_l\_l_unbg' of 600 S @ 554 2 16 Sessions/Cursors (App)
& 12
370 - 1 i
A % 8] current sessions: 96
v o . 2
@ 185 il \\_\ min cursors: 1
< 0 ' Y T ' L o s S, o L . L S T L L L o St L R O S R e | max cursors: 2
192125 1921:45 192205 192225 192245 192305 192325 192345 19:24:20 192125 192145 192205 19:2225 192245 192305 192325 192345 1924:20,
2 = o P a M C jon Queuing Il Appiicaon Logic Errors in last 5 Seconds
Count: 0
Latest Msg:

System returns to normal
when lock is released.
There could have been
logical data corruption and
it may happen again

0 19:21:50 19:2220 19:22:30 192240 1922:50 19:23.00 19:23:10 19:23:20 19:23:30 19:23.40 192345 192357 19:24:13

19:22.00 1922:10

B ONCPU Il User VOl System VO ll Concurrency ll Commit il Cluster ll Other

60 4

CPU%

40

20 +

T '
1921258 1921358 1921456 192168 1922058 1922118 162226 192235 192246 19:22:658 1923068 192316 1923258 192335 192345 1923685 19:2408 19:24:20
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Leaking

Lock Leaking

* Lock leaking is usually a side effect of session leaking and the exception
handling code failing to execute a commit or rollback in the exception

handling process.

* A leaked session may be programmatically lost to the connection while
holding locks and uncommitted changes to the database.
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Leaking

Lock Leaking

* Programming error impact:
— Potential system hangs: all connections queue up for the held lock

— Potential database logical corruptions: end users may have thought transactions were
committed when in fact they have not been

— If sessions return to the connection pool but still have uncommitted changes, it is not
deterministic, if and/or when the changes are committed or rolled back. This is a
serious data integrity issue.
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Leaking

How to Develop High Performance Applications

* Developer Bugs

— Incorrect/untested exception handling

* Cursor, session and lock leaking
— High values for init.ora ( open_cursors, processes, sessions )
— Idle process and lock holder kill scripts
— Oversized connection pools of largely idle processes

ORACLE’

REAL-WORLD PERFORMANCE Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |

ORACLE



Database / Middleware
Interaction [SRecE

ORACLE

REAL-WORLD PERFORMANCE

ORACLE

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |
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https://www.youtube.com/watch?v=KYWHKSZPQ5E
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Database / Middleware Interaction
Scenario

. o -
Devices ship files.

C |9 scao08admO0l.us.oracle.com:8080 2 =
2] Real-World Demos - | 4 Settings~ | Stats- | Layout~ = Axis~ | Command~ | Admin~ | Help - | Login Logged in as john.zimmerman | logout
.
Files read and i orentonts)
Pool Size: (256 |3 I 24 buffer busy waits:
rocessed b bt of o 2 |f <
p y Threads: E § 179 cell single block physical
. Steps Per |5, |2 = = 14 read:
lllUltlple ceral 2 o ] 0.77
Distribution: s g o eng: TX - index contention:
I . . Full Load Balance v ? 6 - 5.81
a p p I Ca t I O n Service Type: & 3 ge buffer busy acquire:
SCAN Service e L e L B e e e L o e e e L e s s s | 1.57

06:27:22 06:27:37 062752 06:28:07 062822 062837 06:28:52 062907 062922 062937 062952 06:30:17 06:27:22 062737 062752 06:28:07 062822 062837 062852 0629:.07 062922 062937 062952 063017

S e rve rs Apply gc buffer busy release:
M Database Processing [ll Connection Queuing [l Application Logic

P ] ~ T e
Each application N < I\ —_——

server uses
multiple threads 50

29

( ) ‘ ' 1]
t h at C n n e Ct t 06:27:31 06:28:01 06:28:31 06:29:01 06:29:31 06:30:01
d t b t h h Il ONCPUM User /Ol System 'Ol Concurrency ll Commit [ Cluster  Scheduler Bl Other

a connection pool

. . | ’llllllll llllllllll“‘
which is E)'".,,' 2‘ ==y (d“‘ @

distributed by a v, O —
. ‘lllIIllllllffE\\"nn“l:lll
scan listener over heset ﬁ"‘

two instances.

ORACLE

Real-World Performance

ORACLE ORACLE

REAL-WORLD PERFORMANCE Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |




Database / Middleware Interaction
Problem

It’s too slow e

C |9 scao08admO0l.us.oracle.com:8080

2] Real-World Demos - | 4 Settings~ | Stats- | Layout~ = Axis~ | Command~ | Admin~ | Help - | Login Logged in as john.zimmerman | logout
I t ’S a ro b I e m Middleware Affinity 129 25 Index Contention(ms)
p Pool Size: (256 |3 o 110 2 buffer busy waits:
. Number of 1000 T~ E o 94 1.23
5
W I t I ' t h e Threads: E 2 179 cell single block physical
Steps Per 5, | = T read:
: =
Serial: 2 5 o 11 0.77
d a t a b a S e Distribution: s . & 8 -| eng: TX - index contention:
Full Load Balance 22 % 6 581
i g 1 )
Service Type: x 3 gc buffer busy acquire:
SCAN Service e 0 L o e e e B e o e e B L A m e e e e B B LA S 1.57
OO a a 062722 062737 062752 062807 062822 DE28:37 062852 062907 062922 062937 062952  DB3017 062722 062737 062752 062807 062822 062837 062852 062907 062922 062937 062952 063017
Apply gc buffer busy release:

M Database Processing [ll Connection Queuing [l Application Logic 212
. -
those Walts 1) V—'—w—
229 ] - S \"w

Need to be able
to process an 5

29

0
O rd e r Of 06:27.31 06:28:01 06:28:31 06:29:01 06:29:31 06:30:01

Il ONCPUN User /Ol System /O [l Concurrency [ll Commit Cluster Scheduler ll Other

magnitude

more data E)u’lllllull E‘,llllllllll“‘

Obviously need
to move to
Hadoop

' g‘ ;o: e =
Y, '0, E—
ﬁr\‘lllIIllllll:’E\\lllllllllllll ST =

Stop Real-World Performance
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Database / Middleware Interaction

Analysis

O n Iy S m a I I [ Oracle Real-World Perforr % %}

C |9 scao08admO0l.us.oracle.com:8080 2 =

amount of data 5 T

Pool Size: 256

being o

Threads:

processed. S

Full Load Balance N

<r <>

<>

Response Time {ms)

Service Type:

Both instances | =" -
essentially idle
with most

processes

waiting in RAC

and

Active Sessions

concurrency
waits.

Reset

Stop

Stats~ | Layout~ | Axis~ | Command~ | Admin~ | Help ~ | Login Logged in as john.zimmerman | logout

25 Index Contention(ms)
24 buffer busy waits:
129 123
(= i . .
2 7 cell single block physical
- 14 read:
>
2 114 0.77
[ eng: TX - index contention:
kN 5.81
3 gc buffer busy acquire:
L e e L R S R L L ) 157
06:27:22 06:27:37 06:27:52 06:28:07 06:28:22 06:28:37 06:28:52 06:29:07 06:29:22 06:29:37 06:29:52 06:30:17 06:27:22 06:27:37 06:27:52 06:28:07 06:28:22 06:28:37 06:28:52 06:29:07 06:29:22 06:29:37 06:29:52 06:30:17

gc buffer busy release:

M Database Processing [ll Connection Queuing [l Application Logic Throughput 212
257 —-I : v w
229 o Mo \’

200 ]

171 4
143 -

86 -}
57

29

0
06:27.31 06:28:01 06:28:31 06:29:01 06:29:31 06:30:01

Il ONCPUN User /Ol System /O [l Concurrency [ll Commit Cluster Scheduler ll Other

@"l'lllllllll E‘;llllllllll“i

-y T :‘ I's
ﬁr\‘lllIIllllll':'E\\llllllll::l'I ST =

Real-World Performance
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Database / Middleware Interaction
Solution

X
* Remove all of i
C |9 scao08admO0l.us.oracle.com:8080 2 =
t h O S e RAC Wa its [z Real-World Demos = | 4 Settings~ | Stats~ | Layout~ Axis~ | Command~ | Admin~ | Help ~ | Login Logged in as john.zimmerman | logout
Middleware Affinity 25— Index Contention(ms)
0 Pool Size: (256 |3 - 116 24 buffer busy waits:
y runni ng Nurnber of |10 4 E 19 66
. > @ e 47 q n
Threads: £ S cell single block physical
- M Steps Per 5, | = T read:
against a single =& ; -
Distribution: S 4 B oo eng: TX - index contention:
Full Load Balance b % & 5.96
atabase ce Type: z o :
Service Type: o 34 gc buffer busy acquire:
Single Service A 0 [ s S N N N N A A N N A N R 57
M 06:29:37 06:29:52 06:30.07 06:30:22 06:30:37 06:30:52 06:31:07 063122 06:31:37 06:31:52 06:32:07 08:32:32 06:29:37 06:29:52 06:30:07 06:30:22 06:30:37 06:30:52 06:31:07 06:31:22 06:31:37 06:31:52 06:32:07 06:32:32 i
I n Sta n C e Apply gc buffer busy release:
M Database Processing [ll Connection Queuing [l Application Logic 212

Active Sessions

06:30:01 06:30:31 06:31:01 06:31:31 06:32:01 063231

Il ONCPUN User /Ol System /O [l Concurrency [ll Commit Cluster Scheduler ll Other

'. " “‘

. \ Al /7 II[ —
B P st {ie— AL e

Stop

@’llllllllll“alll
%,
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Database / Middleware Interaction
Analysis

Throughput up
by factor of 10x

RAC waits gone

CPU time

[5] Real-World Demos =
Middleware Affinity
Pool Size: 256 [<
Number of A

1000 (2
Threads:
Ste_ps Per (5o, =
Serial:
Distribution:
Full Load Balance ¥
Service Type:
Single Service w7

actually visible

High

concurrency

waits

— Buffer busy

— Tx index
contention

ORACLE

Reset

Stop

[} Oracle Real-World Perfor:

* Ny

4 Settings +

Response Time {ms)

Active Sessions

C |9 scao08admO0l.us.oracle.com:8080

Stats~ | Layout~ | Axis~ | Command~ | Admin~ | Help ~ | Login

]
L

TPS X1000
p T T T

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
06:29:37 06:29:52 06:30:07 06:30:22 063037 063052 06:31:.07 0631:22 06:31:37 0631:52 06:32:07 06:32:32

Throughput

06:29:37 06:29:52 06:30:07 06:30:22 0630037 06:30:52 06:31:07 06:31:22 06:31:37 06:31:52 06:32:07 06:32:32

M Database Processing [ll Connection Queuing [l Application Logic

06:30:01

06:30:31

06:31:01 06:31:31 06:32:01 063231

Il ONCPUN User /Ol System /O [l Concurrency [ll Commit Cluster

=

] oaLLELLET (T =— 7/
™ Yo =y,

E).\‘.u.....mﬁEIIIIIIIIII({{"

Scheduler ll Other

ﬂ?=

Logged in as john.zimmerman | logout

Index Contention(ms)
buffer busy waits:

1.66

cell single block physical
read:

0.77

eng: TX - index contention:
5.96

gc buffer busy acquire:
1.57

gc buffer busy release:
2.12

ORACLE
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Database / Middleware Interaction
Solution

o Re d u C e [ Oracle Real-World Perforr x Y § -

C |9 scao08admO0l.us.oracle.com:8080

Pt
I

[z Real-World Demos = | 4 Settings~ | Stats~ | Layout~ Axis~ | Command~ | Admin~ | Help ~ | Login Logged in as john.zimmerman | logout

contention =

135 284 Index Contention(ms)

. Pool Size: (256 |3 = 116 1 buffer busy waits:
W a I ts y Number of |,g5, = £ 96 i: L7
Threads: g § ] cell single block physical
- - Steps Per 5, | =S T ] read:
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Database / Middleware Interaction
Analysis

* Throu g h put i T
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improved again oo

284 Index Contention(ms)
Pool Size: (256 |3 - 1 buffer busy waits:
2]
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sEit 2 @ . 0.87
events reduced oo : B e X indx contenton:
Load Balance Threads v %
@ 6 5.91
0 Service Type: & 3 gc buffer busy acquire:
ut still present |
06:31:02 06:31:17 06:31:32 06:31:47 06:32:02 06:32:17 06:32:32 06:32:47 06:33:.02 06:33:17 06:33:32 06:33:57 06:31:02 06:31:17 06:31:32 06:31:47 06:32:02 063217 06:32:32 06:32:47 06:33:02 083317 06:33:32 06:33:57

gc buffer busy release:

Apply
M Database Processing [ll Connection Queuing [l Application Logic Throughput 212

Active Sessions

06:31.01 06:31:31 06:32:01 06:32.31 06:33.01 06:33:31

Il ONCPUN User /Ol System /O [l Concurrency [ll Commit Cluster Scheduler ll Other

@nnnnnnnugn||||||||({{il

=y, =
"y
y

ORACLE

Real-World Performance

Reset

Stop

e S)Nalgy ORACLE

ight © 2014 | its affiliates. All righ .
REAL-WORLD PERFORMANCE Copyright © 2014, Oracle and/or its affiliates rights reserved. |




Database / Middleware Interaction
Solution

* Introduce B ;

~ = @ [ scao08admOl.us.oracle.com:8080 2 =
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P c . .
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Database / Middleware Interaction
Analysis

([ IVI O r‘e ') Oracle Real-World Perforr % Y
’ e

~ = @ [ scao08admOl.us.oracle.com:8080 W =

t h ro u h u t [z Real-World Demos = | 4 Settings ~ { Stats+| Layout~ Axis- | Command~ | Admin- | Help - | Login Logged in as john.zimmerman | logout
g p Middleware Affinity 135 109 Index Contention(ms)
Pool Size: (256 |3 & 116 o1 buffer busy waits:
. Number of .0 = .E. o 1.74
([ ] LO g fl I e Sy n C Threads: g § 734 cell single block physical
Steps Per 5, | =S T s read:
. Silanall: . § 58 ™ 1.65
re d O l I I I n a n t Distribution: 3 ., & 35 -| eng: TX - index contention:
Full Affinity v = 5.84
) . & 18 -
Service Type: gc buffer busy acquire:
e Ve n t Single Service v ¢ 0 LI N e D D Y B S B Y O B N B B B By | 1.57
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Database / Middleware Interaction

Solution

[} Oracle Real-World Perforr
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AWR Architecture Analysis
More than just wait events and top SQL
* Large amount of data in the AWR report

* Tells us about the way that the system has been architected and designed
as well as about how it is performing

* Often see common mistakes

ORACLE’
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AWR from online system

Ready for Black Friday?

ORACLE

REAL-WORLD PERFORMANCE

ORACLE
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AWR from Online system

* Testing system for Black Friday readiness
* Cannot generate load expected on test system

* Do you see any problems with this system scaling up from this test?

* Will we survive Black Friday ?

ORACLE
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AWR Header

WORKLOAD REPOSITORY report for
“ohame | 0Bia | instance | instnum | Startup Time | Reicase | RAC |

[sHOPPING | 1722515684 [SHOPPINGDZ | 2 [07-0ct-13 18:110 [11.2020 [vES

[ tostMame | Platiorm | CPUs | Cores | Sockets | Memory (GB)

[hkg11db.na bigretail com [Linux x86 84-bit | 54 | 32| 4| 504.03
“snapia |

[Begin Snap: | 3037 [ 15-Oct-13 02:45:11 | 3351

[End Snap: | 3044 | 150ct-13 04:30:00 | 4635 | 262

[Elapsed: | | 104.82 (mins) | |

[DB Time: | [ 2784100 (mins) | |

Report Summary

Cache Sizes

[Buffer cache: | 30,720M | 30,720M |Std Block Size: | 16K
|shared Pool Size: | 16,384M | 16,384M |Log Buffer: | 14,772K
Load Profile

[DB Time(s): | 2637 | 0.2 | 0.00 | 0.00
[DB cPU(s): | 39.0| 0.0 0.00 | 0.00
[Redo size: | 9,829,605.5 | 72222 | |
[Logical reads: | 8021771 | 589.4 | |

ORACLE

REAL-WORLD PERFORMANCE

ORACLE

e 32 Cores available

 Qver processed

ORACLE

RWP Video

— Sessions is 100x cores

— Session count growing

* Session leak

* Dynamic connection pools

* Cursors per session growing

ORACLE’

— Cursor leakage

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |
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http://youtu.be/Oo-tBpVewP4
http://youtu.be/40CRxkwOqWE

Load Profile

Load Profile

|DB Time(s): | 2637 | 02| 0.00 |
|DB CPU(s): | 39.0 | 0.0 | 0.00 | 0.00
[Redo size: | 9,829,605.5 | 72222 | |
|Logical reads: | B02,177.1 | 589.4 | |
[Block changes: | 448545 | 33.0 | |
|Physical reads: | 10,7492 | 79| |
|Physical writes: | 2,0857 | 15| |
|User calls: | 1047744 | 770 | |
|Parses: | 39,7754 | 292 | |
|Hard parzes: | 0.1 | 0.0 | |
[WiA MB processed: | 96.0 | 01| |
|Lngun5: | 10.5 | 0.0 | |
[Executes: | 59,560.7 | 4338 |
[Rollbacks: | 8783 | 07| |
|Tran5a|:tiun5: | 1,361.0 | | |

ORACLE

ORACLE

REAL-WORLD PERFORMANCE

~260 sessions active on average
~40 on CPU

— Only have 32 cores
— System CPU limited

10 logons per second

— In a stable system?
* Session leaks
* Dynamic connection pools

40% of user txns are rollbacks
— Coding for failure

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |



Init.ora

init.ora Parameters

* Underscore parameters

[_bloom_fiter_enabled [FaLsE |

|_disable_image_check (TRUE | R

[_foc_contra ls23s97 1011 | [ D b b I O C k S I Ze p— 1 6 3 84

|_kghdsidx_cuum ‘1 | — —

[ kol debug [hash="53cd8156d8codsh24SebacceeBEcasq debug=33554432 |

[ KL hot_obiect copies |16 | .

|_memnry_imm_mude_w'nhuut_autn&ga‘FALSE | ® C u rS O r S h a rl n g — F O R C E

|_5hared |_pool_reserved_min_alloc ‘Gﬂﬂﬂ | —

|aq_tm | Processes ‘4 |

[audt_ie_cest [u0t/apploracle/adminSHOPPINGO2/adum | ° D b f . I |t . b I k d t_ 3 2
|audrt_sys_uperatmns ‘TRUE | I e m u I O C re a CO u n -
[aut_trai i | - - - -
|c|uster_datahase ‘TRUE |

|c|us1er_da1ahase_mstances ‘2 |

[compatioe 112020 |

|cuntruI_ﬂle_recurd_keep_time ‘35 |

[cortrol_ies [+SHOPPING_DATAO1/SHOPPINGIcontrolfilcurren 762 823885529, +SHOPPING_RECOD1/SHOPPNGIcontrolfeicurrent 375 823385531 |

[core_dump_dest a0 apploracle/admin/SHOFNGIZicdump |

|cursnr_5haring ‘FORCE |

[db_bock_size [16384 |

[#b_cache sizz 2212254720 |

[db_creste_fie_dest [+SHOPPING_DATAD1 |

|dh_dumain ‘wnrh:l |

|dh_ﬁ\e_munib\uck_read_cuum ‘32 |

[#b_fies [¢096 |

[#b_name [sHopPIG |

[db_recovery_fie_dest [+SHOPPNG_RECOD1 |

e S)Nalgy ORACLE

REAL-WORLD PERFORMANCE
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Init.ora

|dh_ﬂ|e_mu|tihlnck_r&ad_cuunt |32

[db_fies [s006 .

o s * Db_writer_processes=12
[ab_recovery_file_dest [+sHoPPNG_RECOM - -

|db_recovery_file_dest_size [p4424509440

oo oo s [t — On a system that supports asynchlO?
|dh_wr'rter_|}rucesses |12

|diagnn3tic_dest |ruﬂ1ra|1|:u‘uracle

—— o * Open cursors=2000

[ral_chient [sHoPPING p . -

|fa|_5erver ||Jp9'5'eudbll1_linux

|ast_start_mttr_target [3s00 . . .

finstance_name [sHOPPINGO2 - Pe IF Session | Im It

|instance_numher |2 -
|java_puu|_size |13421??23 I M | k N ORACI—E
s e e & —Implies cursor leaking | Swovide
|Iarge_puu|_5ize |214T43354E

[local_istener [sHOPPINGDZ_local

|I|Jg_arch'n.'e_cunﬂg |dg_cunﬂg=(5HOPPING, op99eodb)

[log_archive_dest_1 [Iocation=+SHOPPING_RECOO1

|Iug_arch'n.'e_d&st_2 |

[log_archive_dest_stats_2 [oEFER

|I|Jg_archive_max_pruce55e5 |1U

|Ing_archive_min_succeed_dest |1

[log_bufter [3407872

[nls_gate_format [op-mon-RR

||:|p&n_cursnrs |ZDDD-

[open_inks [2s5

||thimizer_capture_5qI_plan_haselines |TP.UE

|uptimizer_dynamic_sampling |1

||:|ptin'|izer_index_cust_adj |50

[optimizer_mode [ALL_Rows

||:|ptimizer_secure_view_merging |FALSE

oSNl ORACLE

REAL-WORLD PERFORMANCE
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http://youtu.be/40CRxkwOqWE

Init.ora

||J|Jen_cur5|:lr5 |2l}l}D-
[open_iinks [2s5
||J|Jtimizer_ca|:nure_3qI_plan_baselines |TRUE
|np‘tirnizer_dynamic_sampling |1
|Dptimizer_index_cust_adj |5I}
[optimizer_mode [aL_rows
||:|ptimizer_secure_view_merging |FALSE
|u3_authent_prefm |
|para|le|_adaptive_murti_user |FALSE
|para|le|_max_server5 |15l}
|para|le|_min_3erver5 |B
|pga_aggregate_target |1B1IJB12736EI
|prncesse5 |55cm
|recuvery_para|lelism |9I}
[remote_listener [alocdbi1 750000
|remnte_|ngin_pa.5.5.wnrdﬁle |F_)(CLUSNE
|resnurce_manager_plan |
|sec_ca.se_sen5i‘ti\.re_lngun |FALSE
[service_names [sHOPPINGSVE, SHOPPINGDZSVE
|5&55inn_cached_cursur5 |2l}l}
|5essinn_max_npen_ﬁles |2U

|3353iun3 |332E|-
|5ga_max_size |5€~5055534E‘>B
|5hared_pnnl_reservad_5ize |262144IJEIEI
[shared_pool_size [17179883184

[pfile [+sHOPPING_DATAD1/SHOPPINGISPTilE
[=ql_trace [FaLsEe
|5tar_tran5furmatiun_enahled |false
|5trea ms_pool_size |1 34217728
[thread [z
[timed_statistics [TRUE
|trace_enah|ed |TRUE
|undn_management |AUTO
[undo_retention [18000
|un-|:||:l_tab|espace |und|:|02
|wnrkarea_5ize_pnlicy |AUTO

ORACLE

ORACLE

REAL-WORLD PERFORMANCE

* Optimizer_index_cost_adj=50
— Classic hack parameter

* Processes=5500
* Sessions=8320
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Top events

Where is the time going? * Concurrency waits > 35% of time
— Library cache: mutex X

— Latch:row cache objects

— Typical of high CPU load

— A symptom, not the problem

Top 5 Timed Foreground Events

[ibrary cache: mutex X 51,208,131 | 377,179 | 7| 2274 |Concurrency

|eng: TX - row lock contention | 259,719 | 298,891 | 151 | 18.02 |Application

|db file sequential read 40,457,009 | 282,531 | 7| 17.04 |User U0 | k . 0 f .

[latch: row cache objects | 141,091 | 247,016 | 1751 | 14.89 [Concurrency ¢ ROW OCK CO nte nt|0n 18 /0 (@) tl me
DB CPU | | 245536 | | 14.81 |

. * |0 with 7ms avg read time
* CPU only 15% of DB Time
* Log file sync?

ORACLE
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Top SQL

Where is the time going? * Top statement

SQL ordered by Elapsed Time SELECT /*SHOP*/ YFS ORDER HEADER.
# Resources reported for PLISQL code includes the resources used by all SOL statements called by the code. FROM YF S ORDER HE ADER

® % Total DB Time is the Elapsed Time of the SOL statement divided into the Total Database Time multiplied by 100

® %:Total- Elapsed Time as a percentage of Total DB time

® Pl - CPU Time as a percentage of Elapsed Time WHERE (ORDER HEADER KEY = 1 )
® %I0 - User U0 Time as a percentage of Elapsed Time — —

® (aptured SOL account for 43.8% of Total DB Time (3): 1,658 485

® Captured PLISQL account for 13.9% of Total DB Time (3): 1,658,465 FOR UPDATE

s tne o [cuons [ cpen Tmeperec )| o[ ool [ 0] _sala | suhome | saven | o

| 20400897 1967640 010] 1230] 059 ’ﬁ|ccfrfn4vuhm ScheduleReturn [SELECT S0P YF5_ORDER_KE.. — 1 2 A) Of I O a d

| 11689249 26,600,258 I EEEE W|4:rbdrrw1 Gail |NT&CAP_ AgentServer  [BEGI DBIS_APPLICATION_NFO.SE...

| 11091939 26,684,565 | 000 689 &3 W|bmx5vs~og21sg'b DB Thin Clent [FEGIN DBMS_APPLICATION_INFO.SE.. 2 . I I . .

| 7356963 13172207 | Wt 43 3.40|W|3gwms5m1r9 [ADJUSTEON SNV [SELECT #2HOP TO_CHAR(sysd... - m | | O n exe C U t | O n S

| STATAA| 10849 L Whﬁ:kzozgdm [Sourcing [SELECT A2HOP YF3_ORDER_KE..

| 0807 53990 039 18] o7 W|f11og31ahgubs CONFRIFPEHIPMENT — [SELECT *SHOP* YFS_ORDER_KE.. L A t 1 O 1
| 1986513 1,580,843 0wt 120 &4 ’W|2tg3dkns'um6d DB Thin Clent [SELECT "5vS_8_0" FROM DUAL.. Ve ra g e exe C u I O n ° S e C
| 1982014  93.037] IR EE W [#htst3fakwalm |CONSOLIDATE_ADDNL_NV [SELECT 3HOPY VFS_NVENTOR.

| 19,0647 19] 100339 115 403 |ﬁ|drufwﬁtsngrn [/DBC Thin Clent [SELECT SHOP count("SY5._...

| 1695477[ 2418713 R ,ﬁhggﬂmﬂmﬂ |RETEK_ORDER_CREATE [SELECT SHOP* YFS_ORDER_LI..

e S)Nalgy ORACLE
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Top SQL

Segments by Row Lock Waits

® o of Capture shows % of row lock waits for each top segment compared
® with total row lock waits for all =egments captured by the Snapshot

m Tablespace Name Object Hame Subobject Hame | Obj. Type | Row Lock Waits | % of Capture

[sHOP  [sHOPDATA [YFS_ORDER_HEADER | [T2BLE | 250,888 | 38.42
[sHOP  [sHOPDATA [YFS_INVENTORY _ITEM | [taBLE | 83,732 | 12.82
[sHOP  [SHOPINDEX2 [YFS_ORDER_HEADER_B | [mpEx | 63,183 | 268
[sHOP  [SHOPINDEX [YFS_STATISTICS_DETAIL_PK | [MpEX | 30,675 | 470
[sHOP  [SHOPINDEX [YFS_ORDER_RELEASE_STATUS_PK | [mpEX | 25,905 | 3.97

* Top statement

SELECT /*SHOP*/ YFS ORDER HEADER. *
FROM YFS ORDER HEADER

WHERE (ORDER HEADER KEY = :1 )

FOR UPDATE

—40% of RLWs are on that object

ORACLE
ORACLE Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |
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Top SQL

* Next two statements
SQL ordered by Elapsed Time — Call of DBMS_APPLICATION_INFO

® Respurces reported for PUSOL code includes the resources used by all SQL statements called by the code. . . . .

® %% Total DB Time is the Elapsed Time of the S0L statement divided into the Total Database Time muttiplied by 100 (] I m

® % Total- Elapsed Time as a percentage of Total DB time App Icatlon I nStru entatlon
® UCPU - CPU Time a3 a percentage of Elapsed Time

® %I0 - User U0 Time as a percentage of Elapsed Time o
® Captursd SOL account for 43.8% of Total DB Time (=) 1,658 465 —_— 1 4 A) Of I O a d

® (Captured PUSQL account for 13.9% of Total DB Time (3); 1 658,465

s tne o [cuons [ cpen Tmeperec )| o[ ool [ 0] _sala | suhome | saven | — 26M executions each

| 20400897 1967640 010] 1230 ’ﬁ,ﬁkcﬁn#\ruhm ScheduleReturn [SELECT S0P YF5_ORDER_KE..

| 11689249 26,600,258 0.00 ?.usmlﬁhxrbdrrwﬁaﬁ [NTSCAP_AgentServer [EEGI DBHS_APPLICATION_NFO.SE... . . .

| 11091939 26,684,565 | 000 &89 mlﬁhmmﬂgasg'b DB Thin Clent [FEGIN DBMS_APPLICATION_INFO.SE.. — I n St r u m e nt at | O n | S a go 0 d t h | n g B U T
| 7356963 13172207 | 00t 4.50|ﬂlﬁ|3gwms5m1r9 [ADJUSTEON SNV [SELECT #2HOP TO_CHAR(sysd...

| STATAA| 10849 G mlﬁhmzﬂmm [Sourcing [SELECT A2HOP YF3_ORDER_KE.. .

| N[ S50 03[ 126 0.17[ 000|fti0q3ahabbE [CONFRMFPSHWENT [SELECT FSHOPY YFS_ORDER_FE.. —_— N Ot nee d e d Ssince O rac | e 1 O g

| 1986513 1,580,843 w12 mlﬁptgsdkns'umw DB Thin Clent [SELECT "5vS_8_0" FROM DUAL..

| 1982014  93.037] I mwmmﬁfakwam |CONSOLIDATE_ADDNL_INV [SELECT *SHOP YFS_NVENTOR... .

| 19,0647 19] 100339 1.15m|ﬁ|d7uf\.vﬁtﬁnﬂrn [/DBC Thin Clent [SELECT SHOP count("SY5._... - U Se p a ra m ete rS tO O C I O r J ava | n Ste a d
| 1695477[ 2418713 ] mlﬁhgg:rummn |RETEK_ORDER_CREATE [SELECT SHOP* YFS_ORDER_LI..

e S)Nalgy ORACLE
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Other SQL

98splisbwidve |select/* SHOP % "S¥'S_B_0" as ENTITY, sum({guantity) QUANTITY, DEMAND_TYPE, B.shipnode_key from yfs_inventory_demand B where B.inventory_item_key = (select inventory_item_key from yfe_inventory_item A where A item_id
and A product_class = :2 and 4.UOM = :3 and A organization_code = :4 ) and B.demand_ship_date >= :5 and B.demand_ship_date <= :& and B.shipnode_key in (:7,:8,:9,:10, 111 ,:12 13 14 15 16,17, 18,19, 20, 21, 22,

23, 24,25, :26, 27,28, :29, 730, :31,:32,:33,:34 ,:35 ,:36 ,:37 , 38, :39, 40, 41, 42 43, :44 45 46,47  :48,:49,:50,:51, :52, 53, :54 :55,:56, :57 , :58,:59 60,61, 62,63, 64,6 65,66, 67,68, 69, 70,
1,:72,:73,:.74,.75,:76,.77,:78,:79,:80,:81,:82,:83,:84,:85,:86, :87, 88, :89,:90,:91,:92,:93,:94 ,:95,:96 ,:97,:98, :99, :100,:101, :102,:103, :104, :105,:106, :107 , ;108 , :109 , 110,111,112, 113, 114,

ME, M6, 1T, 18, 119, 120, 121, 122,123, 124, 125, 126, 127,128,129, 130, 131, 1132, 1133, 1134, 1135, 136, 1137, (138, 139, 1140, 141, 1142, (143, 144, 145, 146, 147, 148, 149, 1150, 151, :152

153 154 155 1 58 157 158,158 180, 181 182 183, 184 185 186 167 188, 188 70, AT1, 472,173, 174 75, A7T6, 477 178,179, 180,181 , 182 183, 184 185 186, 187 188, 189,130,
191,192 0193, 194,195, 196, 197, 198, 1199, 200, 201, 202 , 203, :204 , 205, :206 , 207, 208, :209,:210 ,:211 , 212, :213 ,:214 , 215,216,217, : L 220, 221 222 223 | 224 | 1225 | 228 | 227,228,
230,231, :232, (233, :234, 235, : 237,238,239, 240, 241 , 243 245, 246 , (247 , (248 , 2489, 250, (251,252, 253, : 258 (260, (261, :262 , 263 , (264 , 265, 266 ,
, 1269 270, :271 272 273 275, 276 | 277, 278 | 279 281 283, :284 | :285, :286 , 1287 , (288 289 290, :291 ,: E 1298, 1299  :300, 301 , :302 , 1303, ;304 ,
2306 , 307, :308, 309, 310, 311, 313, 314,315, 316, 317 , 3189 L3321, 322,323, 324, : , 336, 1337 , 1338, 1339, 1340, 341, 342,
(344 | 1345, :346 , 1347, 1348, 1349, , 352 ,:353, :354,:355,: 357 1359, :360, :361 , 1362, :374,:375,:376, :377,:378, :379, 380,
383, :384 , 385, (386, 387 L3041, :392 0303, 304, (305,305, (397,308 3090, 400 ,: 411,412 413 414, 415 | 416, 41T | 418,
, 422 423 424 425 429 430 431, :432  :433 434 435 436,437, :438 5 450 , 451 452 453 454 455 1455

(458 | 1450 |, 1460 , 1461 , 462 | 463 ,: (467 , (468 | (469 , 470, 471,472, 473, 474, 475, 476 .

458

1

(488 , (489 , :490 , 1491, :492 493, 494

, , , 499 500, 501, , 505, :508 , : 513, :514, 526 , :527 ,:528 , :529,:530,:531, :532,
:534 ,:535, :536 , :537 , :538 , :539 543, 544 - 551 , :552 ‘564 , 565 , -566 , :567 , '568 , :569 , ;570 ,
:572 ,:573, :574, 575, 1576, :577 ,: 581, :582, :589, :590 , 1602, 1603 , :604 , 1605, ;606 , 607 , 1608 ,

810, 611,612, 813, 1814, 615, E , 818 , 619, 820, , 1540 , ;841 , :642 , :643 , 544 , 1845, 1646 ,

548 | :B49 , 550 , 1851 , 1652, B53 - 557 , 658 655 | 665 | 678, :679 , 580 , :681 , :682  -683 684
(686 , 1687 , 1688 , 1689, 1690, :691 , 695 , :696 , 703,704, LIT16 71T, T8, 719, 720, 721, 722,
724 725,726,727, 728,729, 733,734, 741,742 (754 , 755,756, :757 , 758,759, ;760 ,
762 763, 764 , 765, 766 K 767 L TT2, 779, 780, (792, 793 , 794 795, 796, 797, 798

:800 , :801 , :802 , :803 , :804 , :805 , :
(838 ,:839, 1840, :8341 , :842 , :843 ,:
| :8TT 878, 879, 880, :

817, 818,
, 855, :856 ,:

, 830, :831,:832, :833 , :834 , 1835, 1836,
:868 , :869 , :870, :871,:872, 873, 874,
o : 1908, :907 , ;908 , 909, :910, 911, 912,
914 1915, 1916 , 1917 , 1918, '919 L1932 ,:933, :934 , 935, '936, 937 , - 943 | 1944 | 1945 946 947 948, '949 , 1950
1952 , 953, 1954 , 1955, 1956 , 1957 ,: 961 , :962 , :963 , (964 , (965 , (066 , (967 , 1963 , 1969 , 1970, :971, :972, 1973, 974, 1975, (980 , 1981, :982, :983 , 1984, 1985, :986 , 1987, 988 ,
989 990 ,:991,:992 , 993 004 995 005 (997 998  :999 1000, 1001 ,:1002,:1003,:1004, 1005, 1008 jgroup by B.demand_type, B.shipnode_key union select /* SHOP %/ "S¥'S_B_1" as ENTITY, sum{quantity) QUANTITY,
DEMAMND_TYPE, B.shipnode_key from yfs_inventory_demand_addnl B where B.inventory_item_key = (select inventory_item_key from yfs_inwventory_item A where A tem_id = :1007 and A product_class = :1008 and A UOM = :100% and
A organization_code = :1010 ) and B.demand_ship_date == :1011 and B.demand_ship_date <= :1012 and B.shipnode_key in { :1013 , :1014 , 11015, :1016 , :1017 , 11018, 11019, 11020, 1021, :1022 , :1023 , :1024 , :1025 , :1026 , 11027,
1028 |, 1029, :1030, 11031, 1032, 1033, (1034, (1035, (1036, .1 037, ;1038 , 1038, 1040, 1041, 11042, 1043, (1044 , (1045 , 1046 , (1047, 1043, 1048, (1050, (1051, (1052 , 1053, (1054, 1055, 1056, (1057, 1058, (1058
L1080, 1081 | 1062, 1063 10684 1065 1066 , -1067 , 1088 , 1088 , 1070, -1071 , 1072 , 1073, 1074, 1075, 1076, 1077 , 1078 , 1079, -1080 , -1081 , 1082 , -1083 , 1084 , -1085 , -1085 , 1087 , 1088 , 11088 , 11080 , 1091
092, 1093, 11094 , 1095, ;1096 , 1097 , (1098, 1099, (1100, 1101, (1102, 1103, (1104, 1105, 1106, (1107, 1108, 1109, (1110, 1111, A2, 1113, 114, 1S, 116, D117, 1118, 1119, 1120, 1121, 1122, 1123, 1124
L M28, 126, 127, 128, (1128, 1130, (1131, (1132, 1133, 1134, 01135, (1136, (13T, 138, 1139, (1140, (1141, 1142, 11143, (1144, 1145, (146, 1147, 1148, 1149, 11150, 1151, (1152, 1183, (1154, (1185, 1156,
15T 1158, 1150, (180, (181, 1182 | 1163, (1184 1165, (11686  -MET 1188 1189, MT0, 171, 172, 173, 174 MTS | MTE  MTT  MTE 179, 1180, o181, 1182, 1183, (1184 (1185, 1186, 11187 ;1188 1189
L0180, 01191 01182 01183 01194 1195 | (1196 | 1187 01188, 01199, 01200, 1201 |, 21202 |, :1203 |, 1204 |, -1205 , 1206 , 1207 , 1208, 01209, 01210, 1211 1212 1213 1214 1215 1216 01217 01218 11219, 11220, 1221 |
222 | 1223, 1224 | 1225 1226, 1227, 1228 |, 1229, 01230, 1231, 11232, 1233, 11234, 11235, 11236, 11237, 11238, 11239, 1240, 1241, 11242 |, 1243 |, 11244 | 1245, 1246 |, 1247, 1248, 11249, 11250, 11251, :1252 , 1253,
1254 1255 1256 (1257 1258 1250 1280, 11261, 1262 , 12683, 1264, 11265, (12686, 11267 , 12688 1280 1270, A271, 1272 A273, 1274, 1275, 1276, 1277, 1278 1279, 11280, 1281 , 1282 1283 (1284 1285
11286 , 1287 , 11288 , 11289 , 11290, 11291 , 11292, :1293 , :1294 , 1295 , 11296, 11297 , 11298 , 11299 , 11300, :1301 , 1302 , :1303 , :1304 , 11305, :1306 , 1307 , :1308 , 1309 , :1310, :1311, 1312, 11313, 1314, 21315, 1316 , :1317 ,
(1318, 1319, 11320, 11321, 1322, 1323, 11324, 11325, (1326, 1327, 11328, 11329, 1330, 1331, 11332, (1333, 11334, 11336, 11336, 11337, 11338, 11339, 11340, 1341, 1342, 11343, 11344, 11345, 11346, 11347 , 11348, 1349,
(1380, ;1351 ,:1352 , (1353, ;1354 , 1355, (1356, (1357, (1358 , :1359, 1360, 11361, 1362, :1363, ;1364 , (1365 , :1366 , 1367, 11368, 1369 , 1370, (1371 , (1372, 1373, 1374, (1375, 1376, 1377, (1378, (1379, (1380, ;1381 ,
1382 1383 1384  -1385 1386 1387 1388 1389, 1380 , 1391 , 1382, 1393, 11384, 1395 1395 :1397 1388 1399 1400 1401, 1402, 1402, 1404 1405 1405 1407, 1408, 1409, 1410, 1411 1412 14813,
1414 1415, 1416, 1417, 1418, 1419, 1420, 11421, (1422 | 1423, 1424, 1425 1426 |, 1427, 1428, (1420, 01430, 014317, 11432, 11433, 11434, 11435, 11436, 11437, L1439, 01440, 1447, 1442 11443 11444 01445
1448 | 1447 | 1448 | (1448, 1450, 1481 :1453 |, ;1454 , 1455 , (1456, (1457, 1458 , (1459, (1460 , (1461 , 1462 , (1463, ;1464 , 1465, (1466, 1467 , (1468 , 1469 , . 1471, 1472, 1473, 1474, (1475, 1476, 1477,
1478 | 1479 | 1480 1481 1482 1483 1484 1485 1485 1487 1488 1480, 114090 , 1491 1492 1493 1494 1495 1496 1497 1408 1409 1500 , 4S04 - 115032, 11504 , 11505 , 11506 , 11507 , 11508 , 11509 ,
1810, 1511, 11812, 11513, 11514, 11515, (1816, (1517, 11518, 11519, 11520, 1521, 11522, 11523 , 11524 , 11525, 11526 , (1827, 11528, 1529, 11530, 11531, 11532 ,:1533 , : 11835, 11536, :1 537, 1538, 11539, 11540, (1541
. 1542, 11543, 1544 , 11545, 1546 , 11547 , ;1548 , 11549, 11550, :1551, 1552, ;1553 , 1554 , 11555, ;15586 , (1857, 11558, 15589, ;1560 , 11561 , ;1562 , 1563 , 11564, 1565, : B 569 , 11570, 11571, 11572, (1573
, 1574 | 1575 AS78, (1577, 1578, 1579, 1580, :1581  1S82 1583 1584 1585, 1586 1587, 1588, :1589, 11590, 1591 ;1502 ;1593 ;1504 1595 1596 1507 ,: 1590 1800 , 1801 , (1602 , 11603 , 1604 , 1605
11806 | 11807 , 11808 , 11609 , :1610 , 1611 , 11612, 11613 , 11614 , 11815 | 11616 , 1817 , 11818 , 11819 , 1620 , 1621 , 11622 , 11623 , 1624 , 1625 1626 , 1627 , 1628 , 1629 - L1831 1832 | 1633, 11834 |, 11835, 11636 , 11637
, 1639, 11640 , (1641 , ;1642 , 1643 , 11644 , 11645, 11646, (1647 , ;1648 , ;1649 , 1650 , {1651, 11652, 1653, {1654, 11655, ;1656 , 1657 , 1658 , 1659 , 1660 , (1661 , : 1663 , (1664 , 1665 , (1666 , 1667 , 11668 , 1669
871, 1672, 1673, 1674  ASTS 1676, 677, 1678, (1679, 1880 , (1681 , 1682 , 1683 , 11684 1685 , 11685 , 11687 , 1688 1680 1800 , 1891 , 11692 1893  : 1895 1896 (1697 , (1698, 1699, 1700, 1T
,A703, 1704, AT05 , ATOS , AT07 , AT08, AT08 , ATA0, AT, ATAZ ATA3  ATA4  ATAS  ATI6 , ATAT, ATAB, AT1S, 1720, 1721, A722 1723, 1724, 1725 - LAT27 4728 4729, 1730, 1734, 1732, 4733
735, 11736, 1737, 11738, 1739, 11740, 1741, (1742, 11743, 11744, 1745, 1746 , 1747 , 1748, 1749, (1750, 1751, 17582, :1753 , 11754, 11755, 1756, (1757, : , 11759, 1760 , (1761 , (1762, (1763, (1764 , 11765
ATET , ATFE8 , 1769, AT770, AT, ATF2, ATT3, ATF74, ATIS, ATI6 , AT77 , ATF8 , ATF9, 1780, 1781, (1782, 1783, (1784 , 1785, 1786 , 1787, 1788, 1789, : 791, 1782, 1793, (1794, 1795, (1796, (1797
11759 , 11800 , 1804 | -1802 1803 , 1804 , -1805 1807 , 1808 , 1809 , 1810 , 1811 1812 1813, 1814 1815 1816 , 1817 , 1818, 1819, 1820, 1821 , - 1825 1826, 11827 1828, 1829
. 1831 , 71833, :1834 , 11835, : 1839, 11840, (1841, 1842 , 11843, 11844, 11845, 11846, 11847, : : , 18581, 118582, 11853, : 18585 , 11856 , 1857 , (1858, 11859, 1860, 11861
1863 1865 , (1866 , 1867 , 1871, 1872, (1873, 1874 , (1875, 11876, 1877, (1878, 11879, : :1883, 11884, 11885, : 1888, 1891, 11882, 11883
11895 11897 ;1898 1899 L1904 118032, 11904 1905 | 1906 , 11907 , 11908 , 11908, 1910, 1911 ,: L1918 81T 1921 L1923 1924 | 11925
, 182y , 11929, :1930 , 11931, . 1933 11935, 11936 , (1937 , 1938, 11939, 11940, 1941, 11942, 11943, : 7, 1948, 11949, : , 1851, . 1955, (1956 , 1957
, 11859, 11960 , (1961 , (1962 , 1963 , (1964 , 1965, (1966 , (1967 , (1968 , (1969 , 1970 , (1971, 1972, 1973, (1974, 1975, (1976 , 1977 , 11878 , 11979, 1980, (1881, : , 11983, :1984 , 11985 , ;1986 , 11887, 11988 , 1989
L1991, 1992 | 11993 , 1994 1995 1996, 11997 1998 1999 2000, :2001 , 2002 , 2003, 2004 , 2005 , 2008 , :2007 , :2008 , :2009 , :2010 , :2011 , 2012 )group by B .demand_type, B.shipnode_key
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Online Summary

Not looking good for Black Friday

* System is CPU bound at test load levels

* System seems to be leaking both cursors and sessions (and maybe locks)
 System is running far too many processes

* High overhead application instrumentation
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