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1. Executive Summary 
ITS Platform Services Solution Centre, Capacity Planning, conducted this capacity baseline across June and July 2005. The purpose of this baseline is to identify the infrastructure resource usage for the SULTAN application and to provide a forecast through to the end of July 2006. 

The SULTAN production system consists of 2 x HP rp8400 servers. Each server is a combined application and database server. SULTAN initiates line tests of faulty services, although the actual “Line Tests” are performed by Line Test Devices (LTDs) on the X.25, PSTN and IP networks. 
There are 2 production SULTAN servers, SULEPROD and SULWPROD. 
SULEPROD is the Primary DB server that performs the following functions:

· FNN translation for both servers.

· online Line Tests.

SULWPROD is the Backup DB server that performs the following functions:

· online Line Tests.

· Service Assurance CLIQ (Customer Line Insulation Quality) Line Tests.  

This document outlines the key drivers, observations, assumptions and recommendations that affect the current and forecasted system resource utilisation within the production environment and will focus on the current and forecasted provisioning requirements for CPU, Memory and Disk.

1.1. Infrastructure Upgrade Summary

	Server Function
	Hostname
	System Component
	Configuration
	Upgrade Required By
	Comments

	Application And Active Database
	SULEPROD
	CPU
	6 x 750 MHz
	Nil Upgrade

required
	

	
	
	Memory
	12 GB
	
	

	
	
	Int Disk
	2 X 36GB HD
	
	

	
	
	Ext Disk
	
	
	

	Application And Backup Database
	SULWPROD
	CPU
	6 x 750 MHz
	Nil Upgrade

required
	

	
	
	Memory
	12 GB
	
	

	
	
	Int Disk
	2 X 36GB HD
	
	

	
	
	Ext Disk
	
	
	


	
	Upgrade Required

	
	Further investigation or monitoring required

	
	No Upgrade required


Table 1‑1 - Infrastructure Upgrade Summary

1.2. Findings

1. Sultan is a Business Critical system.
2. 7AM to 5PM is the peak period during which online users submit Line Tests via the SULTAN system. 

3. 7PM to 2AM is the peak period during which CLIQ Line Tests are submitted. Peak system utilisation normally occurs during this period. 

4. Overall CPU utilisation on both servers is low and average peak is around 30%. There is a spike in CPU utilisation every 2 hours due to DB backups.
5. Memory utilisation is around 95% on both servers. Memory usage is within the servers’ memory limits, given no paging activity. 
6. Each server will handle the entire workload in a fail-over situation.
7. There is approximately 400GB of allocated disk storage on each of the SULTAN server. Approximately 50% of the storage is used. 
8. No growth in call volume is expected in the next 12 months by Business Units forecasts. 

9. A known performance issue caused by CLIQ tests will at times trigger CPU utilisation on SULWPROD to a very high level, resulting in users of SULTAN to experience time outs. The exact cause of the problem or CLIQ test volume that triggers the problem is not known. This is a known performance issue being investigated by the SULTAN Operations team. 
10. Current usage data reports by SULOPS groups the Line Test volume of SULEPROD and SULWPROD together. This makes it difficult for the project team to analyse Line Test volume by each individual SULTAN server.

11. Current CLIQ usage data is not transferred to SULPERF for processing due to limited storage in SULPERF. Project team cannot perform analysis on CLIQ Line Test results.

12. During the period 7AM to 7PM, online SIIAM, IVRSEVP, IVRFAST and Manual tester users drive system resources.   Move to body of document.

13. Service assurance CLIQ Line Tests are submitted during off-line period (7PM – 7AM weekdays and all day weekends). Move to body of document
14. 7PM to 2AM is the peak period during which CLIQ Line Tests are submitted. Peak system utilisation normally occurs during this period. Move to body of document
Increasing Line test volumes does not substantially increase CPU load. There is an application issue with CLIQ tests which need to be addresses by the application team. Limit to maximum number of Line Test possible lies outside the SULTAN servers. May be Line test devices? May be X.25 network? May be the PSTN?
1.3. Recommendations

1. No infrastructure upgrades are required given the low resource utilisation levels on all SULTAN production servers.

1.4. Other Recommendations

1. Add more disk storage to SULPERF (downstream system) so CLIQ MISLOGs can be processed.

2. SULTAN application support team to investigate and identify the root cause of the CLIQ problem.
3. SULTAN application support team to investigate the sulwprod callh memory utilisation issue . 

4. Future Line Test usage data reports to provide distinct test volume results for each SULTAN server.
2. Introduction

2.1. Capacity Planning Overview

See David Foster with rewording this section

Capacity planning is the process that ensures there are sufficient system resources to support required business activities, accommodate future business growth and meet service level performance expectations.

Capacity planning involves:

· identifying business activities that directly or indirectly impact system resource utilisation.

· translating business activities into application drivers, and quantifying the impact of these drivers on system resource utilisation.

· identifying peak processing periods that are critical for service delivery.

· identifying key service level performance indicators and assessing how system resource utilisation impacts those service levels.

The capacity planning process results in a capacity plan that:

· details the resources required to support future business activities and meet growth while maintaining performance within service level requirements.

· reconciles actual usage against previous forecasts.

· identifies capacity limitations prior to their occurrence allowing for planned purchases and implementations.

A capacity plan may also highlight any potential performance tuning opportunities that could improve system performance or minimise system resource utilisation.

2.2. Scope

The scope of this capacity baseline is to establish the current system resource utilisation requirements and forecast changes to those requirements, based on expected growth in business volumes, new business initiatives and service level expectations from July 2005 through to the end of June 2006.

This document identifies the key business drivers, observations, assumptions and recommendations that affect the current system resource utilisation within the Production environment and will focus on the current and forecasted provisioning requirements for CPU, Memory and Disk.

This capacity baseline covers the 2 SULTAN production servers, SULEPROD and SULWPROD. All SULTAN development, test and peripheral systems, upstream and downstream systems, all LTDs, Exchanges, CPEs, the associated Network interfaces and Network capacity are not in scope in this capacity baseline.

2.3. Methodology

The methodology adopted to produce this capacity baseline for the SULTAN application is designed to forecast the impact on system infrastructure in the production environment. This is achieved by correlating available system utilisation measurements with business / application drivers, service level performance and business initiatives.

Information used in this capacity baseline was obtained from a number of sources through a series of interviews and questionnaires:

· Business drivers / forecasts / growth

· Business initiatives 

· Service level performance data 

· System and technical data

A number of assumptions have been made in developing this capacity baseline and have been factored into the capacity forecasting models. The assumptions and models will be periodically reviewed and validated as part of the ongoing and repeatable capacity planning process.

2.4. Next Version of Capacity Plan

A review of the capacity plan and associated forecasts will be conducted for the SULTAN application on a periodical basis of 6 months . This review will reconcile actuals against forecasts, validate all assumptions, recalibrate all models as required and include any new business initiatives and business forecasts. A revised capacity plan will be issued if infrastructure capacity forecasts have changed as a result of this review.

3. Business & Application drivers

3.1. Application Overview

SULTAN (Subscribers Universal Line Test Access Network) is Telstra's national system for remote testing and fault diagnosis of PSTN (Public Switched Telephone Network) services, principally the CAN (Customer Access Network), CPE (Customer Premise Equipment) and the associated exchange inlet. It allows a testing officer to remotely access the customers’ service and request tests to be performed on the service to determine the condition of the line (CAN), the customers’ equipment (CPE) and the associated inlet to the Exchange for dial tone and breaking dial tone. In the event of a fault condition being detected, it aids the testing officer in isolating the cause of the fault and the repair area to which the fault should be directed. 
SULTAN is Telstra's core Service Assurance testing and diagnosis tool, capable of performing tests on the local exchange, Customer Access Network (CAN) and Customer Premises Equipment (CPE) for most of the Public Switched Telephone Network (PSTN) and Integrated Services Digital Network (ISDN). SULTAN is a key component in Telstra's Public Switched Telephone Service (PSTS) Service Assurance products. It is classified as a Business Critical system and is on Telstra’s Priority Systems support list.
The Subscribers Line Test Access Network (SULTAN) system was conceived in the mid 1970's and implemented in the early 1980’s. Over the life of the SULTAN project the computer hardware and software have been replaced in several stages with more modern equivalents as necessary and as the ongoing program of maintenance and new design work permitted. The current SULTAN production system consists of 2 x HP 8420 mid-range servers. Both servers have the same hardware configuration and were purchased in Dec 2002. The current SULTAN version 5 was rolled out to the HP servers on 14 April 2003.
Telstra SULTAN operations provide level 1 and 2 supports and Infosys provides level 3 supports.
There are three ways of connecting to SULTAN to submit Line Tests via the EDN:
· Tester interface – Users connect using DRIFT terminal emulator
· Machine Interface – Robot users connect by opening TCP/IP sockets

· CLIQ Interface – Users connect via the CLIQ PC application

SULEPROD runs a live database and performs all FNN (Full Nation Number) translations but no “batched” CLIQ test. SULWPROD runs a backup database and CLIQ tests. Both systems perform Tester and Machine interface tests. Line testing to the X.25 network is submitted via X.25 cards in the servers. With the exception of FTTP & CMUX test device which is via IP (COBRA interface), all communication with other test devices is via X.25 network through the X25IF.
All SULTAN line-tests results are logged. Log files (MISLOGS) generated are transferred (via FTP) from SULEPROD and SULWPROD to downstream hosts SULOPS and SULPERF for processing and analysis. The resultant line-test statistics are available from the SULOPS and SULPERF servers.

By studying the SULTAN line-test statistics and USM performance statistics, it has been determined that:

· 7AM to 5PM is the peak period during which online users submit Line Tests via the SULTAN system. 

· 7PM to 2AM is the peak period during which CLIQ Line Tests are submitted. Peak system utilisation normally occurs during this period. 

System performance statistics are obtained from USM systems. Line-test statistics is obtained from SULOPS and SULPERF. 

Current usage data reports by SULOPS groups the Line Test volume of SULEPROD and SULWPROD together. This makes it difficult for the project team to determine Line Test volume by each individual SULTAN server. Recommend future Line Test usage data report to provide distinct results for each SULTAN server.

Current CLIQ usage data is not transferred to SULPERF for processing due to limited storage in SULPERF. Project team cannot perform analysis on CLIQ Line Test results. It is recommended that CLIQ usage data be transferred to and processed by SULPERF so that future reports will contain CLIQ usage data. 
3.2. Business Drivers

The Business drivers are:
· Fault Calls
· Service Assurance Line Tests.
3.2.1. Online Line Tests

During the period 7AM to 7PM, online SIIAM, IVRSEVP, IVRFAST and Manual tester users drive system resources.  Online Line Tests are driven directly by the volume of Fault Calls received by the Call Centres
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Figure 3‑1 Forecast Online Line Tests Volume.
From Macro Forecast@Feb05.xls
Figure 3‑1 shows the forecasted online Line Tests volume to July 2006 based on forecast Fault Calls volume provided by Service Advantage. The Line Tests volume is expected to drop slightly due to small drop in Fault Calls volume. The volume of online Line Tests is assumed to be 1.7 times the Fault Calls volume based on analysis on actual Fault Calls volume and online Lines Tests between May-05 to June-05.

Online Line Tests volume of between 1000 and 3000 per hour occurs between 7AM and 5PM. Daily volume is around 50,000 each weekday and less than 20,000 each Saturday and Sunday.
3.2.2. Service Assurance Line Tests
Service Assurance CLIQ Line Tests are submitted mainly during off-line period (7PM – 7AM weekdays and all day weekends). Small volume of CLIQ tests are sometimes submitted during business hours. The volume of CLIQ test is controlled. The numbers of CLIQ tests are limited to around 200,000 each day during the weekends and 100,000 each weekday. CLIQ tests consist of:
· Planned works (events)

· Scheduled tests
CLIQ tests are only performed by the SULWPROD server. The volume of CLIQ tests is managed and is not dependent on seasonal factors. CLIQ tests constitute more than 60% of all Line Tests and thus are a significant business driver of SULTAN.  
3.2.3. Line Test Volume
	Month
	Feb-05
	Mar-05
	Apr-05
	May-05

	Tester
	Data not available
	926,854 
	847,964
	860,178

	Machine
	Data not available
	269,469
	262,757
	220,429

	CLIQ
	Data not available
	1,691,573
	1,948,070
	1,806,829

	Total No. of Line Tests
	2,254,311
	2,887,896 
	3,058,791
	2,887,436


Table 3‑1 Monthly Line Test Volume
Note: The statistics above are cumulative from both SULTAN servers.  
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Figure 3‑2 Monthly Line Test

Table 3‑1 and Figure 3‑2 show the monthly total number of tests submitted from March 2005 to May 2005. Only 3 months of monthly data is available for all three test interfaces
The SULTAN downstream system SULPERF currently keeps Line Test usage data in a detailed format. Due to the amount of space required, data is only kept for 2-3 months. The data is then archived to CDROM and purged as part of regular maintenance. Once the data is purged, it becomes difficult to access. It is recommended that the detailed usage data be summarised and that the summarised data be kept for a longer period making it easily accessible. The space needed to keep the summarised data would be small. The summarised data should be kept for 13 months or longer for future forecasting. 

As more data becomes available, the chart will show a clear trend in Line Tests volume.
3.3. Application Drivers

The application drivers are:
· Online Line Tests
· CLIQ Line Tests

· DB Backups 
3.3.1. Line Tests

The volume of online Line Tests fluctuates depending on the number of fault calls. The number of fault calls fluctuates due to seasonal change and weather conditions. Priorities are given to Line Tests by SULTAN in the orders: 1) Tester, 2) Machine and 3) CLIQ. 

A CLIQ test may be terminated by SULTAN to free a test device if necessary. Assuming the number of online Line Test varies with the volume of fault calls:
· The volume of CLIQ test submitted is scheduled by CLIQ PC users. The volume can be controlled and restricted by SULTAN operations. The volume is not dependent on any seasonal factors. 
· The SULTAN system needs to cater for the daily peak and seasonal peak of the online lines test.
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Figure 3‑3 Correlation-Total CPU Utilisation and Line Test Volume
FROM “sultan usage 200505.xls”

Figure 3‑3 shows the relationship between number of Line Tests submitted and the total CPU utilisations of the SULTAN servers for a typical morning. The peak CPU activity between 4-6AM is due to the daily DB backup (GZIP of DB files). The other peaks are due to the 2-hourly DB backup activities (SQLPLUS).
Each line test involves an FNN translation. The transsrv process translates each FNN to the corresponding line details (test device and associated information) where the Line Test is to be submitted. There is a strong correlation between the number of tests submitted and the transsrv process. Transsrv is active only on SULEPROD, the live DB. FNN translation for both SULTAN servers is performed by SULEPROD.  
3.3.2. DB Backups

2-hourly DB Backup of SULEPROD occurs at 15 minutes past every even hour (that is 0:15, 2:15, 4:15… etc) and takes 20 minutes.

2-hourly DB update of SULWPROD occurs at 50 minutes past every even hour (that is 0:50, 2:50, 4:50… etc.) and takes 3 minutes. 
Daily DB Backup (via GZIP) of the SULEPROD server occurs at 5AM and takes approximately 40 minutes. 
Daily DB backup on SULWPROD server occurs at 5AM, and takes around 2 hours. The CPU utilisation profile indicates that GZIP used in the DB backup is single- threaded and uses only a single CPU for the backup. 
3.4. Business Forecasts
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Figure 3‑4 Call Volume Forecasts
From Macro Forecasts@Feb05.xls

Figure 3‑4 summarises the number of fault calls by the different work areas within Telstra. The total volume indicates that no growth in call volume is expected in the next 12 months to June-06. No significant increase is expected in the number of online Line Tests, unless weather conditions cause major line problems. 
4. Assumptions

4.1. Business Assumptions

1. Online Line Tests volume is expected to grow by 5% due to higher volume of ROLF and PID Tone tests over the next 12 months.
2. No Application change is scheduled.
3. Current user numbers are not expected to change over the next 12 months.
4. Peak load for online Line Tests occurs between December and March.

5. The number of online Line Tests varies according to the number of fault calls received. Data from the period March-05 to May-05 indicates that on average, each fault call translates to 1.7 online Line Tests. For the purpose of forecasting online Line Tests, this is assumed to hold true for the forecast period from July-05 to June-06.  
Ratio of line test to Call volume = Number of Line Test at 10AM / Calls volume

Forecast Number of line tests =   Ratio of line test to Call volume * forecast Calls volume.

4.2. System Assumptions

1. Each Line Test submitted irrespective of interface type consumes the same amount of CPU resources.
2. Each server performs 50% of online Line Tests (as they are received from the front-end systems in a round robin fashion).

3. SULEPROD will continue to be the primary DB performing all FNN translation and thus have a heavier workload. 

4. Both servers have the same configuration, so if there are sufficient resources in SULEPROD, there are sufficient resources in SULWPROD to submit Line Tests.

5. Peak online Line Tests occur at 10AM and 11AM each weekday. Peak CPU Utilisation occurs at 10AM when DB backup start.
6. Average test duration is 70 seconds. This is true for Tester and Machine interface, based on usage data stored in SULPERF for the period between 2-March-2005 and 19-June-2005
7. On each server, the X.25 cards are capable of submitting 600 concurrent Line Tests based on the followings:
· 4 X.25 cards are currently used (out of 6 cards available)
· 3 ports on each card are used (out of 4 available ports on each card)
· 50 channels per port

Total number of concurrent connections = 4 * 3 * 50 = 600
8. Each host can summit a maximum of 30,000 Line Tests per hour (600 * 3600 / 70 ~= 30,000) due to the number of X.25 cards and ports in use.

9. The following assumptions are used in CPU Utilisation forecast and in maximum CLIQ Line Tests throughput calculation:
· Forecast CPU utilisation = Forecast Line Tests volume * Average CPU utilisation per Line Test 
· Average CPU utilisation per Line Test = Average CPU Utilisation / Line Tests volume
· For online Line Tests, online Line Tests volume and SULEPORD CPU utilisation data from all the weekdays between Mar-05 to June-05 at 11AM when no DB Backup is used.
· For CLIQ Line Tests, CLIQ Line Tests volume and SULWPROD utilisation data from the weekend 14-5-2005 is used.

10. Each daily MIS log file spans 2 days. Data lines which contain “previous date” on the MISLOG log files are assumed to be duplicated and are ignored. 
Where is the bottleneck for number of line test?

Most probably  due to X.25 network / line interface / Test devices…

During a line test, the test session holds the line until all tests are done…
Assuming CLIQ has the same average test duration as online Line Tests, then 

Maximum number of CLIQ test possible in 12 hours period ~= 30,000 * 12 = 360,000.

5. Service Levels and performance

5.1. Service Level Targets & Agreements

5.1.1. Transaction Response Times

Response time to log in is expected to be within 10 seconds.

Response time to access service and perform a physical Line Test varies according to the technology and the test requested.

A test session from a SULTAN host is expected to have an average time to access a Line Test Device of 40 seconds.

Typical response times for actual Line Test requests depend on the technology involved. Refer to the SULTAN Tester Interface Requirements Specification for maximum response times of each test key for each technology type.

Response times for Web based application administration of SULTAN users (id / password) on SULEPROD are expected to be within 10 seconds.

5.1.2. End to End Availability

As a business critical application the target availability for SULTAN is 99.7%. The SULTAN application is available 24hrs a day / 7 days a week.
5.2. Service Level Performance

Customer satisfaction service level performances are not being measured. Ongoing customer response times are not being measured.
Reporting is available that tracks time-outs and general problems. Based on the email re   “SULTAN and SIIAM timeouts for 27062005”, the volume is low and no significant concerns exist in this area. 
5.3. Service Delivery Issues

	Service Delivery Issue
	Comments

	Response time issues
	· No issues

	Availability issues
	· No issues

	Service level issues
	· No ongoing issues

	Batch processing issues
	· The number of tests that CLIQ-PC submits to SULTAN has an impact on the SULTAN application. 

	Database performance
	· No issues

	CPU capacity issues
	· No issues

	Memory capacity issues
	· No issues

	I/O issues
	· No issues

	Disk capacity issues
	· No issues

	Tape capacity issues
	· No issues

	Application errors
	· Current production issues causing core dumps. Known instances where CLIQ volumes have exceeded thresholds. 

	System software issues
	· No issues

	Operational issues
	· There are occasional application issues where certain processes tie-up CPU resource causing performance degradation. When this happens, the rogue process is killed and restarted.

	Backup & recovery issues
	· No issues

	Failover issues
	· N/A

	Other
	· Daily MIS log files should contain data for a particular date However, current log files contain data that spans over 2 days. This causes the downstream system SULOPS to generate badly formatted and confusing reports.


Table 5‑1 - Service Delivery Issues

6. Hardware configuration
6.1. Infrastructure Configuration Summary

	Model
	HP RP8400

	Serial No.
	US00092281

	Total Memory
	12 GB

	Total CPU
	6 X 750 MHz

	Location
	11/300 Exhibition St Melbourne 3000

	Function
	Hostname
	Internal Disk

	Combined Application / Web / Database Server
	SULEPROD
	2 x 18GB 


	Model
	HP RP8400

	Serial No.
	US00092861

	Total Memory
	12 GB

	Total CPU
	6 X 750 MHz

	Location
	GOC, LAN Room, Bldg M7, 770 Blackburn Road, Clayton, 3168

	Function
	Hostname
	Internal Disk

	Combined Application / Web / Standby Database Server
	SULWPROD
	2 x 18GB 


Table 6‑1 - Infrastructure Configuration Summary

7.  SERVER
7.1. Server Configuration

	EOL

Month
	Host Name
	Location
	Model
	CPU
	Memory (GB)
	Internal Disk

	
	
	
	
	Avail
	Speed
	
	

	12/2006
	SULEPROD
	Melbourne
	HP RP8400
	6
	750 MHz
	12
	2 x 18G HD 

	12/2006
	SULWPROD
	Clayton
	HP RP8400
	6
	750 MHz
	12
	2 x 18G HD


Table 7‑1 - SULTAN Server Configuration

7.2. External Storage

	Host ID
	Symm ID / Serial No.
	Storage

Type
	Model
	RAID Level
	Location
	Storage Capacity

	
	
	
	
	
	
	Avail
	RAW
	Used

	SULEPROD
	285700863 / 

CK285700863
	EMC
	Symmetrix 8830
	10
	Melbourne
	472GB
	944GB
	42%

	SULWPROD
	
	EMC
	Symmetrix 3830
	10
	Clayton
	472GB
	944GB
	40%


Table 7‑2 - SULTAN Storage Configuration

7.3. CPU Usage Profile
7.3.1. CPU Utilisation - SULEPROD and SULWPROD
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Figure 7‑1 Monthly SULTAN servers CPU Utilisation 
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Figure 7‑2 Daily SULTAN servers CPU Utilisation

From global3.xls

Figure 7‑1 shows the hourly average CPU utilisation of the SULTAN servers for the month May-05. Figure 7‑2 shows the daily CPU utilisation of the servers on Wednesday 04/05/05, a typical weekday. The charts show that average CPU utilisation rarely peaks over 30%. 

A performance issue caused by CLIQ tests will at times trigger CPU utilisation on SULWPROD to a very high level, resulting in users of SULTAN to experience time outs.  The exact cause of the problem or CLIQ test volume that triggers the problem is not known. This is a known performance issue being investigated by the SULTAN Operations team. 
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Figure 7‑3 High SULWPROD CPU Utilisation due to CLIQ problem
From sulwprod.global.xls

Figure 7‑3 shows the high CPU utilisation of the SULWPROD server due to a CLIQ induced problem. During the incident half of the users attempting to login were not able to do so, and login users on SULWPROD were unable to initiate tests. The current work around is to restrict the number of CLIQ tests to a known safe value. The CLIQ process is also being monitored and killed off and restarted automatically by SULTAN operations when it exceed a certain defined CPU threshold.

It is recommended SULTAN application support team to investigate and identify the root cause of the CLIQ problem to resolve the problem.

There is a close correlation between the Line Test volume and the transsrv process. Transsrv translates FNN to test device and the associated information dependent on the node type. No such correlation exists for other SULTAN processes. The SULTAN processes which use large amounts of CPU resources are gzip, Oracle and sqlplus. All Line Test related processes such as cliq, x25if, s12if, rimif, and transsrv are non-CPU intensive, the exception being CLIQ which under certain circumstances causes very high CPU utilisation. Other Line Test related processes such as mrtif, callh, machine, test and transuisrv use a negligible amount of CPU resources. FROM “GLOBAL CPU 20050524.xls”

CPU utilisation is influenced more by the DB backup than Line Test volume. There is a peak in CPU utilisation every 2 hours due to DB backup.
7.3.2. Maximum CLIQ Line Tests throughput
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Figure 7‑4 CLIQ Tests Volume Vs CPU Utilisation

From tcc_stats.xls

Figure 7‑4 shows the CLIQ Line Tests Volume Vs CPU Utilisation of SULWPROD for Saturday 14/05/2005. The peak between 5AM to 6AM is due to DB Backup.
Assume threshold of SULWPROD server 70% CPU Util

· 16% CPU ~ 9000 test

· 6% system

· 10% actual CPU for 9000 test

· 70% >  60,000 tests!
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Figure 7‑5 Projected CLIQ Tests Volume Vs CPU Utilisation 

Figure 7‑5 is a projection of CLIQ Tests volume versus CPU utilisation based on data extracted from the 09-04-2005 to the 14-05-2005 time period.  
Analysis of these data points show that the SULWPROD server can submit a greater number of CLIQ tests than the downstream interfaces can support. In theory, if no other constraints existed, the server could submit over 55,000 CLIQ tests in one hour, assuming that all downstream interfaces were not constrained and that the current CLIQ issue has been resolved. At 55,000 tests the CPU utilisation would be just below 70%, providing adequate capacity to handle the DB Backups profile. 

However, the X.25 interface capability limits the Line Tests volumes to 30,000 tests per hour. Other limiting factors within the LTDs, Exchanges, CAN, CPE, PSTN and ISDN may further reduce this figure.
7.4. CPU Forecast Profile
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Figure 7‑6 Forecast SULPROD CPU Utilisation
From Global3.xls

Figure 7‑6 shows the forecasted CPU utilisation of the SULEPROD server based on projected Calls Volume to June-06. CPU usage will be less than 30%. Assuming a worse case where there is a 50% increase in online Line Tests due to unforseen circumstances, the CPU usage would still be less than 40%. Given that each SULTAN production server is designed to take the full load in case the other server fails, the CPU utilisation is within the designed limits. Each server will handle the entire workload in a fail-over situation. CPU is not a constraint.

7.5. Memory Usage Profile

Each SULTAN server has 12GB of Memory. The memory utilisation on the SULEPROD server is generally between 95% and 98%.  The memory utilisation on the SULWPROD server is generally around 90%. There is no memory page out activity. 
Memory usage is within the servers’ memory limits, given no paging activity. Memory is not a constraint for either server. 
7.6. Disk Usage Profile

Each SULTAN production server has two internal Hard Disks and an external disk arrays. SULEPROD is connected to an EMC disk array in the Melbourne TISS while SULWPROD is connected to a stand-alone EMC Symmetrix 3830.
There is approximately 400GB of allocated disk storage on each of the SULTAN server. Approximately 50% of the storage is used. There is little or no growth in disk storage usage for either server. 
7.6.1. DISK IO

Physical DISK Utilisation is low. There are little Physical DISK IO outside the weekly and daily DB BACKUP. Physical DISK IO is not a constraint.
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Figure 7‑7 SULEPROD Physical Disk IO

From mem_util_eprod.xls.

Figure 7‑7 shows the weekly Physical DISK IO of SULEPROD for the week between 16/05/2005 and 22/05/2005. The peaks are due to Daily DB backup and the Weekly DB backup (which compresses and archives the Daily DB backup files for the week).
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Figure 7‑8 SULWPROD Physical Disk IO

Figure 7‑8 shows the Physical DISK IO of SULWPROD for the week between 16/05/2005 and 22/05/2005. The peaks are due to 2-houly data transfer, Daily DB backup and the Weekly DB backup (which compresses and archives the Daily DB backup files for the week). 
7.6.2. DISK SPACE and ORACLE TABLESPACE USAGE

	Server
	Storage Type
	 Allocated 
	 Free 
	 Used 
	 % Used  

	SULEPROD
	Internal Disk
	13,161 MB
	6,779 MB
	6,382 MB
	48%

	
	EMC
	397,697 MB
	231,690 MB
	166,007 MB
	42%

	 SULWPROD 
	Internal Disk
	13,170 MB
	6,662 MB
	6,507 MB
	49%

	
	EMC
	417,676 MB
	248,908 MB
	168,768 MB
	40%


Table 7‑3 Disk Space usage
	Server
	Allocated 
	Used
	Free
	% Used 
	% Free 

	SULEPROD
	80 MB
	44 MB
	36 MB 
	55%
	45%

	SULWPROD
	80 MB
	41 MB
	39 MB
	51%
	49%


                         Table 7‑4 Oracle Tablespace usage
Table 7‑3 and Table 7‑4 show the disk space and Oracle tablespace usage for the SULTAN servers. There is no growth in their usage and there is significant free disk storage available. Disk storage is not an issue.
7.7. Recommendations

There are no CPU, Memory or Disk Utilisation issues with the current SULTAN servers.

1. No CPU upgrade required.
2. No Memory upgrade required.

3. No Disk upgrade required.

       The memory utilisation of the callh process in SULWPROD rises steadily and after it reaches the peak value of ~ 900 MB , the cproc process kills and restarts it . There is a recommendation to  fine tune the callh memory de allocation procedure  here. 

Backup and Recovery

7.8. Current Backup Strategy

MISLOGS are transferred to the SULPERF application.

Full image copies of the user DB are transferred from SULEPROD to SULWPROD every 2 hours.  
Full image copies of the translation and RIM DB are transferred from SULEPROD to SULWPROD every 24 hours.
The SULPROD live DB in TISS is backed up by an EMC based backup solution.
Weekly Saturday backup of Oracle to local file system /usr/users as tar.gz files.

See “SULTAN Application Recovery Plan” for details, DME Repository-TAF0001 Document ID-3805.
7.9. Recovery Strategy

See “SULTAN Application Recovery Plan” for details, DME Repository-TAF0001 Document ID-3805.
7.10. Archival Strategy

All logs are automatically deleted from the SULTAN production hosts after being held online for 30 days.

SULTAN Operations, Telstra performs regular maintenance of the production hosts, archiving and removing any files not required for the execution of the application (e.g. core files).

The SULTAN XCC production database does not require archiving of application specific data as this is only used to control the application and does not change significantly in size.

7.11. Business Continuity Strategy

There is no Business Contingency Plan in place for SULTAN. However, there is an application recovery plan. See “SULTAN Application Recovery Plan” for details, DME Repository-TAF0001 Document ID-3805.

8. Infrastructure lease details

	Server ID
	Serial No.
	Start of Lease
	End of Lease
	End of Service Life

	SULEPROD
	US00092281
	04/12/2002
	30/12/2006
	NA

	SULWPROD
	US00092861
	04/12/2002
	30/12/2006
	NA


Table 9‑1 - Infrastructure Lease Details
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11. Definitions

The following words, acronyms and abbreviations are referred to in this document.

	Term
	Definition

	CAN 
	Customer Access Network

	CLIQ
	Customer Line Insulation Quality System

	CLIQPC

	Customer Line Insulation Quality System for Personal Computers
CLIQPC is a utility of the SULTAN system. CLIQPC supports ad hoc tests and routine predictive testing.

	Customer Multiplexer  
	The CMUX is an advanced access product that provides multi-services (ADSL, PSTN, ISDN and other Special Services) and multi-topology solutions (Exchange location, Customer Premises, Above Ground and Below Ground external housings) for a wide range of network applications. It offers Broadband and Narrowband switched and leased line services to both residential and business users

	CPE 
	Customer Premises Equipment (CPE) is telephone or other service equipment physically located on the customer's premises rather than on the provider's premises or in between.

	DTMF
	Dual Tone Multi Frequency

	DVM
	Digital Volt Meter

	FAST
	Field Access SULTAN Testing 

	FIAT
	A system used between the product connect and assurance processes that verifies the integrity of inplace telephone connections. Uses Machine interface into SULTAN. This system replaces the 16 bit robot Testbot.

	FIR-P
	Line Test Device (MRT) interface in crossbar exchanges

	FNN
	Full National Number consisting up to 10 digits including the area code of a telephone service in Australia.

	IVRFAST
	Field Access SULTAN Test, provide field staff with the ability to conduct limited SULTAN testing using an IVR interface.

	IVR
	Interactive Voice Response 

Automated customer service or information selection based on pre-recorded voice prompts controlled by a touch-tone telephone or voice-recognition system.   

	IVRSEVP
	IVR Service Edge Voice Portal

VPCC-ON AIRVoice Portal Testing Provides customer the ability to self test their telephone faults and subsequently report a fault condition without talking to a service consultant. Uses Machine Interface into SULTAN.

	LTD
	Line Test Device

	MRT
	Micro Processor Robot Tester

	PSTN
	Public Switched Telephone Network

	PSTS
	Public Switched Telephone Service

	Revertive Call
	A telephone call set up by the test equipment to a SULTAN Tester position to allow the Tester to monitor the line under test and to speak to the customer. The name "Revertive call" should be used as the standard name but names like "Monitoring line" and "Call Back" are also around.

	ROLF
	Retest Of Line Fault

	SIIAM
	Service Improvement In Assurance Management 

SIIAM is a Customer Relationship Management system that is used for reporting customers faults and service difficulties. SIIAM replaces Service*Plus  

	SULTAN
	Subscribers Line Test Access Network is a Telstra system that enables a Tester to perform tests on a line based on a Full National Number from anywhere in Australia.

	Test Desk
	The location of a SULTAN Test Officer is known as a Test Desk.  This position usually has a terminal for access to the SULTAN system and a telephone to receive the Revertive Call.

	TADA
	Provides a simple level one DC line test which allows quick assignment of easily identified fault conditions to a fixer group by the Service Consultant without the involvement of a Service Specialist.

	Test Officer
	A person responsible for performing line tests in order to determine the nature of a reported fault. Typically this person will sit in front of a SULTAN terminal and instruct SULTAN to perform tests by way of providing a phone number and a series of test keys.

	VF
	Voice Frequency
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