The IT Performance Management & Capacity Planning Company

Consolidation Results

HP-UX Servers ihpx55 & hpx1540

At MyCompany

Author: Walter Verhoeven
Doc. Ref.:  hp_consolidation_ v2.0.doc
Version: 2.0

Date:




Systems Migration Page 2 of 35

HP-UX Servers fAihpx55 & hpx1540 Version 1.0

Document History

Version Date Name Description

1.0 - W. Verhoeven | Draft release

2.0 - W. Verhoeven | Updated with new scenarios after
meeting with MyCompany on -. Also

added simulation with Itanium platform.

Il Stakeholders

Company Responsible Stakeholder(s)
MyCompany -
HW Provider -
CREATIVE Associates | Walter Verhoeven

CREATIVE Associates
Donderveldstraat 52
1651 Lot/Beersel
Belgium

Walter Verhoeven i CREATIVE Associates



Systems Migration Page 3 of 35
HP-UX Servers fAihpx55 & hpx1540 Version 1.0
. Contents
1. MANAGEMENT SUMMARY 5
11 Introduction 5
1.2 Modeling Stretch Factor 5
2. SYSTEM DESCRIPTIONS 7
21 System Ahpx550 7
2.2 System Ahpx1540 7
3. REPRESENTATIVE PERIOD SELECTION 8
3.1 System Ahpx550 8
3.2 System fAhpx1540 10
4. WORST CASE SCENARIO-A (WCD-55 & WCN-154) 12
4.1 Snapshots 12
4.2 Current Situation 13
421 Server Ahpx550 13
422 Server Ahpx1540 14
423 CPU Upgrade Ahpx1540 15
4.3 Consolidated 16
431 CPU Upgr adeGoidchSe hul o margin 18
432 CPU Upgr adeGodchSpk ant gakgin 19
4.3.3 Load Increase 19
4331 Migration To filtani umo 20
5. SCENARIO-B (WCD-55 & WCD-154) 21
5.1 Snapshots 21
5.2 Current Situation 22
521 Server fAhpx550 22
522 Server Ahpx15450 22
5.3 Consolidated 23
531 CPU Upgr adeGodhSp kul e margin 24
532 CPU Upgr adeGodhSpk antd thakgin 25
5.3.3 Load Increase 26
5331 Migration To #fAltani umo 26
6. SCENARIO-C (WCN-55 & WCN-154) 28

Walter Verhoeven i CREATIVE Associates



Systems Migration Page 4 of 35
HP-UX Servers fAihpx55 & hpx1540 Version 1.0
6.1 Snapshots 28
6.2 Current Situation 29
6.21 Ser vex55d 29
6.22 Server fAhpx1540 30
6.3 Consolidated 30
6.31 CPUUpgr ade iiGopdSE HiXNG margin 31
6.32 CPU Upgr ad eGodhSp antd ghakgin 32
6.3.3 Load Increase 32
6.331 Migration To filtani umo 33

7. MEMORY CONSUMPTION 34
7.1 Syst emS5fi&p hpx1540 34

Walter Verhoeven i CREATIVE Associates



Systems Migration Page 5 of 35

HP-UX Servers fAihpx55 & hpx1540 Version 1.0

1. Management Summary

1.1 Introduction

At MyCompanu a HP production Oracle Database server of the type N4000 PA-8700 750 MHz 5
CPUdamed fAhpx550 is in t towardpdrew dP spstem of the type RP7d428t i o n
PA-8800 1GHz 4 CPUO®6s named fAihpx1540.

The source server had about ei ght Oracle instances
prdux62, prduxi41, prdux40 & prdux370 podix47wgrduel® t he
pr dux 5 7 0eatlydeer migidted to the new server.

The impact of this Oracle instances migration onto

sense that the current resources are heavily used leaving no room for the remaining instances yet to
be migrated.

As such the goal of this consolidation document is to investigate the required resources, in other
words the sizing of the Ahpux15406 server, under the

e All mentioned Oracle instances migrated.

e Overall load should not exceed 60% in order to handle peak/abnormal loads.

e Increase the load with one extra database coming from the Microsoft platform (covered by
40% load increase simulation).

e Check impact of a migration towards Itanium (RX7620 1,5GHz).

The performance data collections for this audit are done by the HP OpenView Performance Agent
technology. This data is analyzed by HP OpenView Performance Manager and loaded into the
TeamQuest Model For HP OpenView that uses the mathematical modeling queuing algorithms for
predicting performance in cases of for example load consolidations, growth & HW modifications.

The period covered in this document is about 8 days:
1) Friday - until Friday -.

1.2 Modeling Stretch Factor

The modeling software allows us to calculate the current & future Stretch Factor (SF) for different load
& hardware change scenarios.

This Stretch Factor is calculated as ((QueueT+ ServiceT) / ServiceT) and used to evaluate if issues
occur with the server in the queuing model. Figure 1.2-1 shows that the SF indicates the moment of
exponential performance degradation.
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Figure 1.2-1

This reveals that a SF of 2 indicates the start of the exponential performance decrease.
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2. System Descriptions

The hardware configurations i p a r tof thee ftwlo getvers are listed below.
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3. Representative Period Selection

This section of the document verifies the consumption of the main server resources as there is CPU,
Disk & Memory in order to select one or more data snapshots to be used in the consolidation
scenarios. These shapshots are as such very important and should minimally include the best & worst
case load scenarios.

This document describes three scenarios:

1. Scenario-A: Worst case, it combines the heaviest loaded snapshots (found between 1 & 8
April) of both servers. (hpx55-day & hpx154-night).

2. Scenario-B: Combines the heaviestl oaded snapshot during the day
heaviestl oaded snapshot of server dfildypithbx¥ddag.uri ng t |

3. Scenario-C: Combines the most heavy loaded snaps hot during the night of
the most heavy | oaded snapshot of s enight with i h p x
hpx154-night).

31 Sy st eapx55D

The overall CPU load for this server is shown below in Figure 3.1-1 and this for the full period [1T 8
April].
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Figure 3.1-1

A correlation with the CPU Run Queue & Priority Queue is shown in Figure 3.1-2.
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For the same period we look at the CPU load by application, see Figure 3.1-3.
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Figure 3.1-2
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Figure 3.1-3
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32 Sy st éehpxl5io

The CPU load for this server is shown below in Figure 3.2-1 for the full period [1 1 8 April].

2 Global CPU Load (hpx154)
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Figure 3.2-1

A correlation with the CPU Run Queue & Priority Queue is shown in Figure 3.2-2.
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For the same period we look at the CPU load by application, see Figure 3.2-3.

2 CPU By Application (hpx154)
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4. Worst Case Scenario-A (WCD-55 & WCN-154)

This scenario combines the worst case load snapshots of both servers ih px 55 0
WorstCaseDay), see Figure 4.2-1 &
server fAhpx1540
ot her o.

( 415hApr i |
i hpx 154 0-4h(VBorst€gseNight), seenFigure 4.2-2. On

the snapshot contains a quite high
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4.2 Current Situation

421 Ser vhepxs50n

The model build results are shown in Figure 4.2-1. It reveals that the model can be used for further
manipulations (CPU Measured 85,84% € CPU Modeled 85,924%).

# Model Reports: Untitled1

Model Title: Selection - <04/04}2005 14:00-15:00>

| Step Name: Step: 1

|Solved at: 09:33:56.00 2005/04/15 by MVAP | Step 1 of 1

||<|<|>|>|

Principal Results AR Statistics PR Statistics
WL by AR Statistics WL by PR Statistics Measured vs Modeled
System IMeasured | Modeled | Measured | Modeled Active Measured | Modeled
MName ‘Wiforkload Fopulation | Response | Throughput | Throughput | Resource AR AR
1| hpx55 crU 85.84 85.924
1|hpx55 other 21.28 0.45699 05752 0.57628|CRPL 3.3708 33ne
2/ hpx55 MEMOryY_manageme 1.67 41.03| 0.0004647| 0.0004647(CPU 0.34875 0.34876
nt
3| hpx55 other_user_root 22.82 0.05765 9.8475 9.8485(CPU 9.2036 9.2046
4| hpx55 FROU=3? 19 4126 0.0370 0.03701|CRLU 1.8563 1.8565
5| hpx55 FROU=40 178 8.87 01771 017729|CRPU B8.9826 8.99z2
B|hpx55 FRDU=41 13.01 2833 0.01197 0.01197|CRPU 0.34662 0.34663
7| hpx55 PRDUXEZ 49.08 98.356 0.0526 0.05267|CPU 43.238 43.293
8| hpx55 FRDUXE1 22.37 33.786 0.04796 0.04501|CRLU 18.494 18511
Figure 4.2-1
The Stretch Factor (SF) for the server is shown below in Figure 4.2-2.
Stretch Factor
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Figure 4.2-2
Thisserverwor ks at t he | i nmeintethe §F id atoind 2 (PRDWA40 2,1).i Tthe cersent

active resources utilization is given below in Figure 4.2-3.
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System hpx56 Active Resource Utilization Percentages
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50+

Percentage

40
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Step: 1

Figure 4.2-3
422 Ser vhexl546

The model build results are shown in Figure 4.2-4. It reveals that the model can be used for further
manipulations (CPU Measured 99,58% é CPU Modeled 97,73%).

® Model Reports: Untitled1
Model Title: Selection - <04405/2005 03:00-04:00>

[ step Name: step: 1 Solved at: 11:25:34.00 2005/04/16 by MYAP | Step 1011 | I< [<]> ]~
I Principal Results AR Statistics PR Statistics &
WL by AR Statistics WL by PR Statistics Measured vs Modeled
System teasured | Modeled | Measured | Modeled Active Measured | Modeled =
Hame Workload Fopulation | Response | Throughput | Throughput|  Resource AR AR
1|hp=154 CFPU 99.58 97732
1|hpx154 other 479 19.158 0.18558 0.17699|CPU 12.225 11,659
2|hpx154 Mermary_manageme 2.85 31.7| 0.0007932| 0.0007929|CFU 0.05827 0.05824
nt
3|hpx154 other_user_root 31.32 0.87808 7.009 6.9636|CFU 2247 222
Alhpx154 FPRDLx47 2295 40,574 0.1603 0.16877|CFU 21133 20931
5hpx154 PRDL<49 16.32 702.321 00512 0.01473|CRPU 34514 331625
Blhpx154 PRDLUXE? 17.51 379.996)  0.007657)  0.007618|CPU 9.2331 9.1867
Figure 4.2-4

The Stretch Factor (SF) for the server is shown below in Figure 4.2-5. It reveals that for this moment
the server encounters already performance issues with a SF above 5.
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Stretch Factor
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Figure 4.2-5
The current active resources utilization is given below in Figure 4.2-6.
System hpx154 Active Resource Utilization Percentages
mCcPU

m controller-1/0/6/1/0
Ocontroller-1/0/14/1/0
o1/0/0/3/0.6.0

m 1/0/6/1/0.25.5.0.0.0.7

Percentage

Step: 1

Figure 4.2-6

The reason for this issue is lack of CPU resources. As such before a consolidation exercise we need
to solve this issue, see next section.

423 CPU Upgrade fihpx1l540

An upgrade towards 7CPU6s i s required in order to support the
the impact on the SF as given in Figure 4.2-7.
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Stretch Factor
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Figure 4.2-7
The (top-5) active resources are shown below.
System hpx154 Active Resource Utilization Percentages
mCPU

m controller-1/0/6/1/0

O controller-1/0/14/1/0
0 1/0/0/3/0.6.0
m1/0/6/1/0.255.00.07

Percentage

Step: 1

Figure 4.2-8

4.3 Consolidated

The sepxB5ér | dad consol i dat hpelB4di mpachown sarvae Btret
see Figure 4.3-1. The Ahpx550 1 /0 | oad of the devices on che
the two available 2GhitTachyon control |l ers by adding new LUN®Gs
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Stretch Factor
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Figure 4.3-1

The active resources (top-5) utilization after consolidation is given below in Figure 4.3-2.

System hpx1564 Active Resource Utilization Percentages

* mCPU
m controller-1/0/6/1/0
O controller-1/0/14/1/0

Percentage
o
=
|

ONEW DISK 1
40 mNEW DISK 2
30+
20

Step: 1

Figure 4.3-2

It is clear that the CPU resource remains the main issue after consolidation.
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431 CPU Upgr added GobdisSk Aubno margin

The number of CPUb6s needs to be increased frigwem 7 up
4.3-3 below.

Stretch Factor
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28 3 o, O (second_hpx55)PRDUXAD
2 =
g a § x 22 s @ (second_hpxA5)PROUXA 1
] @
E.? x o 2 2 2‘ g‘ £ E @ [ Step: 1 o (second_hpx55)PRDUXE2
o = O = = = k=1 -
9§ @ a2 E_©@ 3 3 X 2 E o W (second_hpx55)PRDUXE1
= 2% g B3 g€ e o 2 o g 2
oS 2 2 EgsgE 2 0 r & 5 § =
c = I 5 =9ene 1 o @ =3
s § 2 = 1222 2 o E
2 o8 5 2 Ec g T &
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Figure 4.3-3

The corresponding active resources consumption is about 90% for the CPU which is quite high see
below.

System hpx154 Active Resource Utilization Percentages

100~

90

80+

70+

60 mCPU

m controller-1/0/6/1/0
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ONEW DISK 1
mNEW DISK 2

50

Percentage

40

30

20

Step: 1

Figure 4.3-4
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432 CPU Upgr aldsed @obdisk and margin

The number of CPUO®s needs otl®indrder td have a comest Skl corhbinedm 12 u
with a good margin for potential extra load, see Figure 4.3-5 below.

System hpx154 Active Resource Utilization Percentages
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m controller-1/0/6/1/0
O contraller-1/0/14/1/0
ONEW DISK 1
mNEW DISK 2

50

Percentage

404

304

204

Step: 1

Figure 4.3-5
4.3.3 Load Increase

With this 16 CPU server a load increase of about 40% for all Oracle Instances will correctly be
handled, see Figure 4.3-6 below that shows the SF evolution for five steps of 10% load increase on all
the Oracle instances.
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Around Step 4 or a total load increase of 40% a new performance degradation situation occurs.

4331 Mi gration To dAltani umo

The worst case scenario where all databases are migrated combined with a 40% growth needs a 9
CPU server. The SF for an 8 CPU unit is shown below where degradation occurs around 30% growth.
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5. Scenario-B (WCD-55 & WCD-154)

5.1 Snapshots

This scenario combines the worst case load snapshots of both servers ih px 550 ( 415hApr i |
WorstCaseDay), see Figure 5.1-1 & f h p x41Aprift 12h-18h WorstCaseDay), see Figure 5.2-2.
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5.2 Current Situation

521 Server fAhpx550

We refer to scenario AA0 for this detail as it

522 Server fAhpx1540

The model build results are shown in Figure 5.2-1. It reveals that the model can be used for further
manipulations (CPU Measured 87,18% é CPU Modeled 86,39%).

® Model Reports: Untitled1

Model Title: Selection - <047042005 12:00-13:00>
[ step Name: Step: 1 [Solved at: 20:21:09.00 2005704719 by MvaP [Step1ot1  |I<] < | > |}
Principal Results AR Statistics PR Statistics g
WL by AR Statistics WL by PR Statistics Measured vs Modeled
System Measured | Modeled | Measured | Modeled Active Measured | Modeled
MName Warkload Fopulation | Response | Throughput | Throughput | Resource AR AR
1[hpxi 54 o] 87.18 86.39
1|hpx154 other 313 0.008097 6.7531 6.7496| CPU 0.99406 0.99355
2|hpx154 memary_manageme 2.89 2.9318 0.0008046( 0.0005046|CPU 0.05159 0.051849
nt
3|hpx154 other_user_root 26.34 0.02484 67721 B.7708|CPU 26934 2 6959
4| hpx154 FRODUx47 57.92 0.38385 67233 B.7085|CPL 27473 e7d1z
5| hpx154 PRDUx43 £5.97 16.374 0.04704 0.04702|CPU 6.4937 6.45906
fi|hpx154 PRDURS? 15.95 425.216| 0.008625) 0.005495 CPU 49 465 48.743
Figure 5.2-1

The Stretch Factor (SF) for the server is shown below in Figure 5.2-2. It reveals that for this moment
the server does not have a performance issue, the SF is maximally around 1,8.
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The corresponding active resources utilization is given below in Figure 5.2-3.

System hpx154 Active Resource Utilization Percentages
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Figure 5.2-3

This shows that also during the day this server encounters heavy CPU load.
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Figure 5.3-1

It is clear that the server encounters severe performance issues seen the SF value of 15 and higher.
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The active resources (top-5) utilization after consolidation is given below in Figure 5.3-2.

System hpx154 Active Resource Utilization Percentages

] mCPU

| controller-1/0/6/1/0
O controller-1/0/14/1/0
ONEW DISK 1
mNEW DISK 2

Percentage
o
=
|

Step: 1

Figure 5.3-2

It is clear that the CPU resource is the main issue after this consolidation.

531 CPU Upgr adei Gobdisk Gubnd margin

The number of CPU®&s ne eddigto8ioordereo have a coreatsSE, dee Figue m
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The corresponding active resources consumption is about 90% for the CPU which is quite high see
below.
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System hpx154 Active Resource Utilization Percentages
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Figure 5.3-4

532 CPU Upgr adei GobdiBk dnd mhabgin

The number eedsto6edhindr@ased from 8 up to 12 in order to have a correct SF combined
with a good margin for potential extra load, see Figure 5.3-5 below.
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100~

90

mCPU
E’ m controller-1/0/6/1/0
E O controller-1/0/14/1/0
E ONEW DISK 1
mNEW DISK 2

Step: 1

Figure 5.3-5
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5.3.3 Load Increase

With a 12 CPU server a load increase of about 40% for all Oracle Instances will correctly be handled,
see Figure 5.3-6 below that shows the SF evolution for five steps of 10% load increase on the Oracle
instances.
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Figure 5.3-6

Around Step 4 or 40% a performance degradation situation starts to occur.

53331 Mi gration To #fAltani umo

The worst case scenario where all databases are migrated combined with a 40% growth needs a 7
CPU server, see the SF for this migration below in Figure 5.3-7.
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Stretch Factor (ltanium-7)
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6. Scenario-C (WCN-55 & WCN-154)

6.1 Snapshots

This scenario combines the he a

vy | oad
WorstCaseNight), see Figure 6.1-1 & A h

snapshot s

Version 1.0

70 Rpril L2h23he r

p x 15 4 0-4h(\WeorstBgseNiglit), seehFigure 6.1-2.

Figure 6.1-1
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