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15 Years with Logica

DBA = Database Administrator

ÅOperational DBA

ÅDBA Consultant

ÅDatabase Specialist

ÅProject DBA

ÅAPPS (or EBS) DBA

ÅDBA Architect

ÅOCP10g & OCP11g

ÅE2E Performance Management Engineer

ÅPractice Lead

Yuri van Buren
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ÅIntroduction

ÅStart of my Assignment

ÅKick -Off Meeting

ÅEnter The GRID

ÅGO-Live?!

Agenda
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Working together for werk.nl
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ÅThe job vacancies database of UWV WERKbedrijf.

ÅThe portal for jobseekers and employers.

ÅFunctionality comparable with Monsterboard.

ÅThe portal contains applications (e.g. job & cv matching + content)

UWV WERKbedrijf has chosen for three IT partners:

ÅIBM : Hosting

ÅOracle : Technology

ÅLogica : Application Development
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Introducing werk.nl



© Logica 2010. All rights reserved No. 6

Problems with the old website

ÅThe current application has regular stability and performance issues.

ÅThese problems are difficult to trace.

ÅThe application is difficult to maintain (Code in in Java and PL/SQL).

ÅSeveral Operating Systems: Linux and AIX.

ÅThe architecture is not flexible, time - to -market is too long.

ÅThe portal serves as CMS (content and presentation not separated).

ÅOpen standards are not used.

ÅThe user interface does not follow web guidelines of public sector.

ÅThe maintenance costs are high.
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ÅService Oriented Architecture for flexibility & Open Standards

ÅScalable + Failover: clusters for Portal, SOA / Java, CMS and RBDMS 

ÅPortal and CMS are strictly separated.

ÅWeb services in the back -end, WSRP portlets in the front -end.

ÅUser interface is redesigned to comply with web guidelines.

ÅAll software development is in Java.

ÅOne operating system: 64 bit Linux.

ÅAll technology from Oracle, except the Elise matching engine (WCC).

ÅUse caching where possible to improve the performance.
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Solution: A new architecture
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ÅAlready 9 months underway 5 more for Go -Live.

ÅIBM responsible for performance test project bumps into non -scaling 

issues, unable to determine root cause.

ÅCustomer (UWV) wants to form a multi -disciplinary performance team 

with all parties involved.

ÅČ First question asked. When do I get my discharge?

ÅOr otherwise put: 

ÅñWhat non-functional requirements should be met before the Go -Live? ñ

Č1000 active users (current website had 694 active users as peak) and 

scalable to 5000 active users. With response times of 3 seconds!

ČStudy the documentation, talk and go -ahead.
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Start of my Assignment
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Logicaôs Software Architecture Document (SAD)

IBMôs High Level Design + Server Overview

Oracleôs Middleware & Database Architecture and Traffic Flow
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Relevant documents to start with
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ÅOracle Application Server 10.1.2 with WebCache (front -end)

ÅOracle Portal 10.1.4.2

ÅOracle Application Server 10.1.3.4 (Java tier), with WSRP and JPDK 

containers

ÅOracle SOA Suite 10.1.3 (ESB / BPEL)

ÅOracle UCM 10.1.3 (CMS)

ÅOracle Database 10gR2 (Repositories)+ 11gR1 (UCM + Customer Data)

ÅOracle Enterprise Manager  Packs + Grid Control 10.2.0.5

ÅOracle RUEI

ÅWCC Elise (matching engine)
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Technology components from SAD
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Requirement:

The Maximum Load Time for a page at werk.nl is 3 seconds.

Stable: Uptime of 99,98%, and able to sustain the load of 5000 
concurrent users.

Interpretation:

90% of all page requests must have a response time maximum of      
3 seconds measured from the reverse -proxy in the data centre.

The latency outside the data centre is out of scope of this SAD.

The SAD gives an indication of the necessary resource capacity for the

5000 concurrent users.
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Non -Functional Requirements from SAD
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IBMôs High Level Design
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Oracleôs Middleware & Database Architecture and 
Traffic Flow
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Testing of all layers (Elise, Java, ESB, Portal)

SOAP UI has load test utility to test ESB and Java Calls.

IBMôs Rational load test tool was used to test the portal (website).

Searching Job Vacancies takes too long. 

Maximum number of results returned by Elise is 100, minimum is 0. 
The response time was 1 sec. when no rows were found and it was     
5 sec. when 100 rows were found.

No layer had a high resource utilization.

No root cause could be determined.

I needed to start my own Oracle Response Time Analysis.
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Kick -Off Meeting
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Grid Control showed a high maximum response time for the 
WSRP_CVVAC Portlet.

Running the code with this portlet in debug mode showed the following:

For every job vacancy returned the application executed another 3 

{SOAPAction=["ophalenLijstBijType"], Accept=[*]}    commands.

It where lookups for: Type of Pay, Type of Employment, Type of 
Vacancy. It explained the saw tooth we saw during the kickoff meeting.

Our developer knew how he could reduce these calls. Just caching the 
lookups could prevent these extra calls. The results were great 
response time dropped to 1 second for calls with 100 records returned.

Lets show the results and forecast the tuning benefit.
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Analysis of Searching Job Vacancies
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IBMôs Workload Model

Script # page 
requests/uur 

% 
page 
req 

AnoniemInschrijvenWerkbedrijfWZ 3.856 5% 

AnoniemZoek 27.216 39% 

AnoniemKansverkenner 5.080 7% 

WerkgeverAanmakenVacature 3.960 6% 

WerkgeverZoek 6.060 9% 

WerkzoekendeAanmakenProfiel 1.026 1% 

WerkzoekendeOnderhoudenCV 4.305 6% 

WerkzoekendeOverzichtVacatures 3.780 5% 

WerkzoekendeZoek 15.300 22% 

Totaal 70.583 100% 

 

Peak load measured on 18 may 2009, representing 694 users. Scaling to 1000

users for a peak load. The total # of page requests per hour was raised to 102431. 
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The fixed search function was called by Anonymous search and by Job 
Searchers and by Employers.

From Workload Model we got: 39% + 22% + 9% = 70%

of total load uses this function!

I got the response time back from 5 to 1 seconds (80% reduced).

Therefore the total System Load will be reduced by 56% (=70%*80%).

Thatôs what I call: ñThe biggest bang for the buckò.
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Forecasting the tuning benefit
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We hit the maximum number of processes (maxclients) of 150       
(the default HTTP server value) on the reverse proxy servers.           
No new connections could be made.  Bumping up this value from 150 
to 250 to 512 resolved this bottleneck. 

From the Workload Model we had 65% of the scripts ready to test.            
So 1 X Peak Load resembles the work of 650 concurrent users. 
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Analysis of 1 x Peak load after applying the patch
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The 95 percentile is quite green (< 3secs) 

WZ_OCV_23_GewenstFunctieOpslaan 4.4 sec

WG_AV_04_VacatureOverzicht 8.4 sec
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Intermezzo
Performance Criteria Changed from 90 to 95 percentile

A percentile is the value of a variable below which a certain percent

of observations fall.

Going from 90 to 95 percentile it means that the maximum response 

time has to be 1.960 / 1.645= 1.1915 or 19.15% lower.

http://en.wikipedia.org/wiki/Percentage
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ÅHost Overview

ÅHost Configurations

ÅCPU Utilization & Run queues

ÅNetwork Traffic

ÅOracle Load Map

ÅDatabase Active Sessions
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Enter The GRID 10.2.0.5 ïThe Most Valuable Pages
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Hosts Overview
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Host Configurations ïConfiguration Issues
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Host Configurations ïAccidental Hyper Threading On
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Check out the specs of the 16 nodes in Grid Control
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Host ïCPU Utilization ; Tip: Compare Targets

One of the Java Servers

Was running at 100% CPU

Just before we wanted to

start a peak load test. 
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Host CPU Run queues ïRMAN Job

RMAN Active              RMAN Not Active
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Network Traffic

You can monitor the ramp up of a peak load test the best on the network

Unfortunately you cannot  use compare target when using Real Time Refresh
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Network Traffic ïChecking Configuration

Č eth1: 0,00018 / 0,0014% = 12,5MByte/sec  ~ 100Mbit line

Č eth1: 0,00017 / 0,00014% = 125MByte/sec ~ 1Gbit line
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Network Traffic ïProof Speed of Back -up LAN

Back-up Runs from 5 to 6 AM

At 12,24MByte/s ~100MBit line

Zoom out to 31 days view ->
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INTERMEZZO 2  ñThe Buffer Breakdown Methodologyò

My definition of Database load is : the amount of IO that an instance has 

generated in a certain time interval .

The last 7 years I used the following two Metrics derived from v$sysstat :

Number of Logical IOôs / second =  (db block gets + consistent gets) / uptime 

Number of Physical IOôs / second = (physical reads) / uptime

You can query the uptime from v$instance .  This value is necessary since 

v$sysstat contains  the values since the startup of the instance.

Note that to process a Logical IO, only CPU time is used. So this metric 
also includes the usage of CPU on a database server.



Buffer Breakdown Method Example

Uptime Buffer Db- block Consistent Physical

Avg. 

LIO

Avg. 

PIO Instance % %

Secs. Hitratio Gets Gets Reads

Per 

Sec.

Per 

Sec. LIO PIO

573642 95,3% 1352894718 2030404440 160282810 5898 279 COMP_W 42,2% 45,5%

572653 99,8% 3866878 3732799357 7115818 6525 12 PM_REPO 46,7% 2,0%

573723 86,9% 177550258 452723115 82343686 1099 144 COMP_S 7,9% 23,5%

692643 59,8% 97001487 192650067 116402816 418 168 DBPREP 3,0% 27,4%

573581 60,9% 1147422 12884019 5491103 24 10 BUSOBJ 0,2% 1,6%

693426 99,7% 3595526 5816658 28426 14 0 DBPHIP 0,1% 0,0%

Total: 13978 613
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LIOôs & PIOôs

Although hardware vendors say that memory is about 1000 times faster 

then disk access, you will not see such differences in speed between LIOôs 

and PIOôs.

According to Millsapôs paper ïñWhy you should focus on LIOôs 

instead of PIOôs (2002)ò.

A Logical IO call is only about 37 times faster then a Physical IO call.

For a project  I used a factor 40 and introduced  the term 

ñDerived Load Factor 40ò. My definition is:

DLF40 = Number of Logical IOôs/sec + 40 * number of Physical IOôs /sec.



DLF40 Method Example
e.g. PM_REPO DLF40 = 6525 + 40 * 12 = 7005

Avg. LIO Avg. PIO Instance % % % DLF40

Per Sec. Per Sec. LIO PIO DLF40 DLF40 RANK

5898 279 COMP_W 42,2% 45,5% 17058 44,3% 1

6525 12 PM_REPO 46,7% 2,0% 7005 18,2% 3

1099 144 COMP_S 7,9% 23,5% 6859 17,8% 4

418 168 DBPREP 3,0% 27,4% 7138 18,5% 2

24 10 BUSOBJ 0,2% 1,6% 424 1,1% 5

14 0 DBPHIP 0,1% 0,0% 14 0,0% 6

13978 613 Total 38498

No. 36
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Get the DLF Factor and MBRC factor yourself

Formulas:

Average PIO call (ms) = (time waited for scattered and sequential reads) / physical reads count

Average LIO call (µs) = 10000 * CPU used by this session / session logical reads count

DLF factor = 1000* Average PIO call (ms) /  Average LIO call (µs)

db file sequential read count + Estimated MBRC * db file scattered read count = physical reads count

Č Estimated MBRC = (physical read count ïdb file sequential read count) / db file scattered read count



No. 38Remember YAPP: Response Time = CPU Time + Wait Time

Example DLF factor and Estimated MBRC

scattered sequential  tot_waits tot_waits average_wait average_wait

secs secs scattered sequential scattered(ms) sequential(ms)  

---------- ---------- ---------- ---------- ------------- --------------

374416     526084   78482029   88730142        4.7707         5.9290  

Logical IO Average LIO  Physical IO Average PIO   DLF          estimated

Count   Call (µs)        Count   Call (ms)   factor MBRC       MBRC

-------------- ----------- ------------ ----------- -------- ----- ---------

25436743928        28.3   1346136403       .6690    23.67 16        16.02

CPU Seconds   Number of Average LIO        LOGICAL IO PHYSICAL IO        LIOS       PIOS

UPTIME        Used CPUs in Use    Call (µs)            COUNT       COUNT  PER SECOND PER SECOND

---------- ----------- ----------- ------------ ----------------- ----------- ---------- ----------

1273208      719034         .56         28.3       25437318651  1346147418      19979       1057

TOTAL LOAD TIME = Logical IO count * avg LIO time + Physical IO Count * Avg PIO time

Or

TOTAL LOAD TIME = CPU Time + db file scattered reads time + db file sequential reads time

Average Active DLF Sessions = Total Load Time / Uptime 

= (719034 + 374416 + 526084) / 1273208 = 1,27
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Oracle Load Map f.k.a . Buffer Breakdown Method

Green = CPU is biggest component in DB Time

Orange = Other Wait events are biggest component in DB Time

Blue = IO wait events are biggest component in DB Time
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Database Active Sessions ïCluster Database View
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Database Active Sessions
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Why is the SOA database not idle before load test?

Click to Drill Down
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SOA Database Active Sessions ï1 Top Query
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Drill down to SQL Level ï3 ORAESB users active
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Statistics Tab shows load of SQL Statement
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With the 10046 trace and OraSRP I could trace the queries on the 
Werkmap Database (Originally out of scope, but this data is migrated 
to the customer database, AVAC).
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Back to the project ï2 Slow functions

Queries generated by Hibernate

Default Fetch Array Size in JAVA is 10
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List queries with a high number of rows returned per execute.

Logica fixed all the long running Hibernate queries.

No. 47

From the GRID I can query the database as DBSNMP
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3 X Peak load test runs fine representing 2380 users

The java servers run with average CPU Utilization of (32,98+44,22+44,13)/3 = 40,4%.
The portal servers run with average CPU Utilization of (34,65+37,67+37,92)/3 = 36,7%.

With 5000 concurrent users the expected load on the Java Servers is (5000/2380)* 40,4 = 84,9%
With 5000 concurrent users the expected load on the Portal Servers is 77,1% Utilization.

Remember that the Portal server only had 4 CPU's. With a utilization of 77,1% you are 

already in the knee of the response time curve. For the Java Server with 16 CPUôs the 

Utilization can be as high as 96% before it has the same queue time.
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5 X Peak load test issues

RUEI ïSPAN port data was copied to several Vlanôs, hit Prod Website!

RATIONAL Tool Crashes, canôt handle the load, need more servers!

JAVA Run Queue Sky Rockets to 110, we hit the Elise Run queue 
maximum of 20. One Elise Server is performing badly.

The new WeDo 1.0 application is deployed. 
All Rational scripts must be recorded again!
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1 X peak load shows heavy load on SSO servers.

No. 50

Testing WeDo 1.0

LDAP connections 

go Sky High.

Wrong URL at 

deployment time is used
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2 X peak load. Java Servers hit 98% utilization! 2,5 times too much.

CVVAC Portlet is using too much CPU. Running this portlet in Debug 
mode shows that big XML files are generated. => Logica fixes their 
code.
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Testing WeDo 1.0


