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Introduction

The ActixOne Platform has proven scalability measured at both real world customer deployments and independent
software testing labs. This document provides a brief overview of thelsligiaf the ActixOne platform and is not
intended toprovide system sizing guidelines.
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HP Scalability Lab

solution

. center
Introduction
Actix independently verified the scalability of ActixOne at the HP Solution Center in Grefidtdegoal of the
scalability testingvasto demonstrate the how the Acti®ne platformcan successfully support large RAN Status
Management & Analysis solutions.

The scalability testing measut¢éhe performance oa referencearchitecture handling the workload expected at a
large operatoy summarized in the table below:

Time Activity

Daily 7am Loading of day granularity data and rules ru
For100,000 sectors.

Every¥2Hour | Loading of2 hourgranularity data and rules
run. Forl00,000 sectors.

9am:5pm 300simultaneous user connections. To
collect accurate performance &lking

measures the system will be tested at 25,1(
and 300simultaneous users.

The lab collectednd evaluatedseveral performance measures that reflect end user experience of the system:

9 Data load time
o0 How long did it takdor ActixOne to load a predefd data set
o0 All data loads should complete witi®0 minutes for daily and 30 minutes for ¥z hourly data
1 Rules Engine run time
0 How quickly the Rules Engiren a predefined set of RAN Status Management Rules.
o For daily rules run the Rules Engine shoutdptete within 90 minutes.
0 For%z hourly rules thérRules Engine should complete within 30 minutes
9 User response time
o0 How quicklydid the ActixOne client resporfdr a given set of requests at a given load of users.
o All GUkesponses should take less tHaseconds.GUI response time is defined as the time between
a click on the GUI and the returning initial content. Full data load time should also be measured.

Thelab also collectethfrastructure footprint measures to reflethe load generated on théT infrastructure by
ActixOne.

Test Hardware

The lab ran omn HP recommended reference hardware illustrated the in the following diagram:
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ILO2 - DL 380 G5
https:#10.4.93.138
Cred : Actbdactix@HPISC

Load Controller
Loadctrl : 10.3.54.40
Cred : Administratorthp

W2k3 ETL (Data loaders)
NDLA-1 : 10.3.54.41
NDLA-2 : 10.3.54.42
NDLA-3 : 10.3.54.43

Cred :

ActixOne Scalability

10 Gigabit Eth lan

Enclosure ONBOARD
hitps://10.4.93.114
Cred : Actixfactix@HPISC

W2k3 Webserver
Webserver! : 10.3.54.31
Webserver2 : 10.3.54.32
Webserver3 : 10.3.54.33
Cred : Administratorfhp

Administratorfhp
Oracle DB - Rehl4ud
Actix-db : 10.3.54.21
Cred : Root/linux1
Enclosure
1 x c7000

2 x BL&80c G5 8Gb | w2k3 NDLA 1&2

1 x BL460c 8Gb | w2k3 NDLA 3

1 x BL680c G5 32Gb | Oracle DB

3 x BL680c Gb 8Gh | w2k3 Webservers
2x Brocade FC switch

1x GEB2C switch

1 x 1-10 Switch

The following tablgrovides a further breakdowaf the hardware and software used thetest environment.:

Machine Description HP Platform Actix Software Third Party Software
Hardware

ActixOne Handles GUI Web 3* HP BL680c G5 4 Actix One Windows 2003 Server 32
Middleware | Services requests from| QuadCore 8 GB Middleware Bit
Server ActixOne Client and Ram

executes Rules Engine. Oracle Client Libraries
Actix One Holds Actix One 1* HP BL680c G5 4 None Red hat Linux ES 4
Repository | Repository QuadCore 32 GB

Pathed as required by
Oracle

Ram

Oracle (10.2.0.3) with
EVA 8100 storage Partitioning enabled
array with 5 Tb disk

space (RAID 5),

using 146 Gbyte
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15krpm
ActixOne Loads data into Actix 2* HP BL680c G5 4 ActixOne ETLs Windows 2003 Server 32
Data Load | One Repository QuadCore 8 GB Bit
Server Ram

Oracle Gént Libraries
1 HP BL460c 2*
QuadCore 8GB Ra

HP Machine runs the HP BL460c G5 2* | None Windows XP
LoadRunner| LoadRunner load DualCore 8 GB

controller | generation SW HP LoadRunner

Blade Supporting blade NA HP ¢7000 Blade NA
Chassis chassis chassis with 2*
Brocade FC

switches and
2*GEBZ switches

Test Data Set

The test data used data collected from @perational customer network. The data set consistedaly and ¥

hourly performance and configuration data from 100,000 sectors and 300,000 radios with 200 attributes per sector
and50 attributes per radio. To simulate real world usage a history would be kept: %2 hourly data wouldddidor

21 days and daily data for 90 days

The data setvasloaded into thesystem using\ctixOne ETLlihat ran on the ActixOne Data Load Servers.

Test RAN StatusManagementRules

The ActixOne rules engine rah%2 hourly and daily frequencies using a real customer rules set. The rule set
consisted of 30 % hourly rules that raised tasks when performance issues were identified daily rules that raised
tasks containing diagnostic checks triggered by the detection of performance problems

The rules ran on the ActixOne middleware.

Simulating Users and Measuring Performance

Loading the ActixOne systemith multiple users was achieved using HP LoadRunrstintg software. HP
LoadRunnerhttps://h10078.www1.hp.com/cda/hpms/display/main/hpms_content.jsp?zn=bto&cgd41126-

17%5E8 4000 100) isan industry leading load testing tool which uses scripted virtual users to both generate user
load and measure user experiencictixpartnered withSQS, a leader in software testing,ondfeveloped and ran

the HP LoadRunner testing scripts.

To meet the bjectives he load testingscriptssimulated realActixOneuser behavior over the course of a working
day:

1 Start of working daySimulated ActixOne users logging on at a constant rate until they are all logged on.
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91 During Working hoursAll the simulatedisers then investigated tasks within the systemdqeriod of
time.

1 End of working dayAfter several hours of peak load, users were logged off at the same constant rate as
they logged on.

The load testing scripts were run biytual userghat ran on theHP LoadRunner controllerachines. densure

that the testing was realistic each virtual user vgasameterizecenabling them to wdk on separate tasks , follow
ASLI NIFGS RNARfE R2gy | OGA2ya IyR gAlK nRtrzafid bl fidipedy G K A
avoid caching effects whereby the ActixOne middleware caches results to improve performance.

For each of the virtual users performance was measured in terms of system response time for key activities.

Test Caseand Results

This setion describes in more detail the performance test casesd and the results obtained

Performance Measures: Data Load and Rules Engine Run Times

These data load and rules timings are averaged out over an 18 hour run with 300 Tisersble below stws the
tests run, the results achieved and whether they passed or failed.

Action Total time Target time
Pass/Fail
(mins) (mins)
Daily data load 72.40 <90
Daily Rules Run 2.18 <90
Half hourly data load 10 <30
Hourly Rules Run 1.38 <10

Performance Measures: User Response Times

The user response times are averaged out over several hours of the test run in eachituasable below shows
the tests run, the results achieved and whether they passed or failed.

Time Takerg, Time takeng During Hourly Data Load and Rule
with no data load Run (based on US operator 2G network, Insig
Task Description Load Runner script or rules running 1.11 system)
name
Pass
150 300 300 1139 | Expected| / *2000
Users | Users | Users | Users (secs) Users
Fail
Login user display main page Startup 6.43 6.06 7.38 19.08 12.46
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Click on Queues drop down list and select a
queue gueueSelection 0.63| 0.63 0..69 0.84 1.69
Select and Open task concurrentTasklnvesti
gation 2.55 2.57 3.00 3.92 37.99

Select a cluster
- User is navigated to map tab with data loadeq exploreSubCluster 1.86 1.72 2..08 2.41 12.39
Add Map Layer by Map control panel AddMaplayer 0.01 0.01 0.02 0.10 0.76
Add Map Layer by Map contrpanel Tableradio 4.48 4.39 4.75 5.40 15.14
Date change

- Press green arrow to the left of Date picker

- Select a template DateChange 2.02 1.62 2.25 2.80 10.25
click a task and select investigate TaskInvestigation 3.11 3.06 3.49 4.49 33.28
Neighbour Lines
- On map tab, select map control panel and
neighbours tab
- Check "Show neighbour lines"
- Select edit attributes and then select list
- Select attribute "HO_ATTEMPTS" NeighbourLines 2.39 2.42 2.55 2.99 15.19
Charts
- Click charts
- Select a template
- Select another template
- Select new template
- Add attributes
- Changaranularityalong x axis to half hourly | ChartPanel 9.96 7.25 10.72 | 11.98 46.36
Click event log
- change date to dier date event 0.14 0.14 0.32 0.48 2.88
Relinquish task relinquish 0.03 0.03 0.06 0.16 1.61

* The 2000 users was calculated from a test run using 300 virtual users with the scripts modified so there was no
wait time betweeneak a4 ONA LJG>X GKA A& NIAaSR (GKS | @SN IS WKAGA LI
users test run, therefore simulating the relative load of the system equivalent to 2000 users.

The 2000 user tests is wellitsidethe system performance spiication so are not included as part of the Pass/Fail
criteria, but are included as a interesting point of reference on the capability of the system.
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System Loading

This sections provides a high level summary of the IT system loading experienced drepgtém testsing.

ActixOne Repository
During tests the machine running the ActixOne repository did not exceed 30% CPU:

RH Oracle CPU

30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13

"t
00:0001:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 03:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 1700 18:0019:00 20:00 21:0
Elapsed scenario time hh mm

Resource usage

Color Scale Measurement Minimum Average Madmum Std. Deviation
| | CPU Utilization (Unix Kemel Statistics) 100,01 20,698 64315 9,308

Oracleloading remained low throughut the testing:

Average Active Sessions
(_Run ADDM Now ) ( Run

16.0 M Other
[ Pletwork
12.0 B Administrative
M Configuration
8.0 M Commit
M Application
M Concurrency
M System 1O
W User 1O

0.0
4:24 4:30 4:35 4:40 4:45 4:50 4:55 5:00 5:05 5:10 5:15 5:20 Scheduler
Oct 9, 2008 M CPU Used

Active Sessions

ActixOne Middleware
During tests each machine running the ActixOne middlewatendi exceed 10% CPU.
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00:0001:0002:00 03:00 04:00 05-00 06:00 07-00 08:00 09-00 10-:0011:00 12:00 13:00 14:00 15:00 16:00 17-00 18:00 19:00 2000 210!
Elapsed scenario time hhemm

Calar Scale Measurement Minirmum Average haimurm Std. Deviation
1 % Processor Time (Processor _Total):100 1.04 1358 1.034

Il % Processor Time (Processar_Total):100 1,087 7.78 1,081
1 % Processor Time (Processor _Total): 100 1,075 8301 1,076
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Conclusions

In conclusion the ActixOne platform passed the performance targets when executingaialtesting scenarios on
the HP reference hardwarelhe system scaledell to meet the requiredoads and had plenty of head rodior
increasing both the number of users and amount of data loaded into the system.

Customer Deployments
This section provides a brief summary of some notable customer ActixOne installations and the hardware used to
support them.

European Operator
Network Sze 45,000 Sectors

Data Volume Up to 1.4GB per day
Up to 350GB per year

3 Year data retention

Optimization Activity Drive Survey Management & Analysis

Users 80 Simultaneous

ActixOne Middleware One machine:

4 x Dual Core 2.66 GHz processors (8 coresggBMemory,
80GB Disk Space

ActixOne Repository One machine:

2 x Dual Core 2.4 GHz processors ( 4 cores ) 16 GB Memor
80GB Disk Space

1 TB Disk Space

ActixOne Data Loaders | Two machines:

4 x Dual Core 2.66 GHz processors ( 8 cores )32 GB Memqg
80GB [xk Space

APAC Operator
Network Size 150,000 Sectors
Data Volume Up to 80GB per month

2 Year data retention
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Optimization Activity

Drive Survey Management & Analysis

Users

50 Simultaneous

ActixOne Middleware

One machine:

2x Dual Core Processors (2.&@HB), 4GB Memory, 80GB
Disk Space, with RAID 0+1 configuration

ActixOne Repository

One machine:

2x Dual Core Processors (2.6GHz/1MB), 8GB Memory, 600
Disk Space, with RAID 0+1 configuration

6 TB Disk Space Central File Storage

ActixOne Data Loaders

Three machines:

2x Dual Core Processors (2.6GHz/1MB), 2GB Memory, 60Q
Hard Disk Space
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