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Abstract 

As part of their strategic alliance, Temenos Group AG and Microsoft Corporation tested the performance and 
scalability of TEMENOS T24 R12 running on Microsoft SQL Server 2012 and Windows Server 2008 R2 
Enterprise. The high-water benchmark testing was conducted at the Microsoft Platform Adoption Center in 
Redmond, Washington in August and September of 2011. The testing included a mix of standard, real-world 
banking transactions that were defined by Temenos to represent typical transactions for a large tier-1 retail 
bank with an extensive customer base.  

The results of the benchmark testing were extremely impressive. At peak performance, the system processed 
11,500 transactions per second in online business testing and averaged more than 10,000 interest accrual and 
capitalizations per second during close-of-business testing, processing 25 million capitalizations and account 
accruals in less than 42 minutes. The testing showed a near linear scalability of 95 percent as the number of 
agents was increased.  

These record-breaking benchmark performance results, together with the massive scalability of SQL Server 
2012, make the combination of T24 and Microsoft technologies a viable solution for even the world’s largest 
banks.  
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Introduction 
Financial institutions today are under increasing pressure to provide more services, more quickly, 

and to more customers around the globe—all while maintaining scrupulous security and keeping 

costs low. Players in the financial services sector must constantly consider speed of processing, data 

security, reliability, development capabilities, ease of integration, and cost. These intense 

competitive pressures mean that financial institutions need to operate as efficiently as possible at 

all times.  

With TEMENOS T24 (T24), the Temenos Group provides a complete banking solution to help meet 

these challenges. T24 provides a single, real-time view of client computers across the entire 

enterprise, enabling banks to maximize returns while also streamlining costs. 

Microsoft SQL Server provides ideal data management software for TEMENOS T24. By choosing 

SQL Server, T24 customers can experience faster funds transfers, higher security-trades volumes, 

and quicker close-of-business processes; they can benefit from open, state-of-the-art technologies 

to accelerate innovation, which helps to greatly increase the speed and effectiveness with which 

new products and services are created. 

To confirm the scalability and performance of T24 on SQL Server, Temenos and Microsoft conducted 

high-water benchmark tests at the Microsoft Platform Adoption Center (PAC) in Redmond, 

Washington, in August and September of 2011. These benchmarking tests were designed to 

measure the capability of T24 to process online transactions that represent typical activity during 

business hours and the close-of-business capability to run the end-of-day batch processes. The 

transaction test cases and mix percentages were compiled from Temenos client computers to 

simulate the real-world scenarios and the daily processing load of a large retail bank with a typical 

transaction history. 

The results of the high-water benchmark test exceeded expectations. The system processed more 

than 11,500 transactions per second (TPS) in online testing and averaged more than 10,000 interest 

accrual and capitalizations per second during close-of-business processing with near linear 

scalability (95 percent) as the number of agents used was increased. 

This report details the results of the high-water benchmark testing, and describes the hardware and 

software used for the testing. Links for further information are also provided. 

Overview of TEMENOS T24 
Temenos Group AG, founded in 1993, is the market-leading provider of integrated core banking 

systems, giving banks a single, real-time view of the client across the enterprise. Headquartered in 

Geneva, Switzerland, Temenos has more than 1,500 customers and 700 implementations in more 

than 125 countries.  
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TEMENOS T24 is a fully integrated, modular core banking solution that covers a broad spectrum of 

functional requirements for the retail, private, corporate, universal, and Islamic banking and 

microfinance sectors. T24 consists of a core system for the common operations between the various 

banking activities and a series of modules that address the operational requirements of different 

users. T24 is built on an open architecture and uses established standards such as HTTP and XML.  

T24 is available as a Model Bank implementation, which embodies standard business practices built 

on the experience of a large number of T24 implementations around the globe. The Model Bank 

includes thousands of pre-configured solutions for most general banking requirements. 

Additionally, T24 can be customized on-site to match specific customer requirements for 

unmatched product flexibility.  

The T24 solution consists of several layers, as shown in Figure 1, including:  

 User access. 

 Presentation (client computers). 

 Messaging/connectivity (web servers). 

 Application (application servers). 

 Database (database servers). 

 
Figure 1. T24 infrastructure 
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T24 Scalability and Resilience  
T24 can be implemented within a simple client computer and single server architecture, or T24 can 

scale up to a full n-tier architecture that employs multiple servers in each tier. 

This flexibility in solution architecture makes it possible for Temenos to work with banks to 

determine the most appropriate technical systems configuration that meets a bank’s resilience, 

redundancy, performance, and budgetary requirements.  

T24 scales dynamically, and servers can be added during live operations without affecting the 

service provision. This ability to “adapt” in a live environment has very powerful implications from a 

resilience perspective. Should a T24 server fail, the other servers recover and absorb the failed 

server’s load online until the failure issue is addressed and the original server can be reintroduced.  

This high level of resilience is critical for supporting today’s demands for global or 24x7 processing, 

and resilience is a cornerstone of T24’s ability to support a truly “around-the-clock” environment.  

Integration and Full Interconnectivity with T24  
T24 is channel neutral and offers a common architecture for all channels to interact and invoke 

functionality within the application. The T24 presentation layer is abstracted from the application. 

All front-end channels, including the browser client, use a common, industry-standard access 

mechanism to connect to the application layer.  

The basis for this connectivity is the use of XML messaging through the Temenos open connectivity 

framework and the Open Financial Service (OFS) module. OFS is a message-based, real-time, online 

interface that exposes all T24 functionality and, provided the appropriate security criteria are in 

place, also exposes the entire T24 database to external, message-based systems.  

This ability to integrate with a bank’s requirements for interconnectivity extends to industry-leading 

service-oriented architecture (SOA) environments; every single T24 transaction, enquiry, or 

workflow process can be exposed as a web service. This capability hinges on the application’s 

inherent business service definition model, which renders every transaction deployable by using 

T24 web services tooling. Because the application was developed to adhere to key web services 

standards and SOA principles, this deployment mechanism produces high-quality, consistent web 

services definitions. These web services definitions provide application interoperability with 

industry-standard enterprise service buses (ESBs) and associated applications, such as Business 

Process Execution Language (BPEL) engines, among others. 

For more information about T24, see the TEMENOS T24 home page. 

  

http://www.temenos.com/en/T24/
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Benefits of SQL Server 2012 
SQL Server 2012 provides a reliable, cost-effective, low-maintenance database framework for T24 

that can support the largest and most process-intensive deployments. SQL Server is a 

comprehensive, integrated, and enterprise-ready data-management software solution. Hundreds of 

enterprises are currently running 10 terabyte and larger transactional databases on SQL Server.1 

SQL Server 2012 sets the new standard for mission critical with industry-required high availability 

and performance capabilities at a leading total cost of ownership (TCO). Running T24 on SQL Server 

2012 provides Temenos customers with many benefits, including: 

 Scalability and performance 

SQL Server 2012 supports up to 640 logical processors for high performance of very large 

workloads. SQL Server also includes many features that can help Temenos customers scale 

up and scale out as their businesses grow.2 

 Lower hardware costs 

SQL Server runs on standard commodity server hardware, dramatically lowering the TCO 

when compared to mainframe hardware. 

 Lower software costs 

SQL Server 2012 is licensed per core, not per processor. With SQL Server, customers can 

typically enjoy a 3:1 reduction in licensing costs compared to the largest competitor.3 

 Simpler systems management and lower staffing costs4 

SQL Server database administrators (DBAs) can typically manage four times as many 

physical databases as a competitor’s DBAs.5 

 Lower maintenance costs6 

SQL Server first-year maintenance costs are up to 77 percent less than those of the largest 

competitor. 

 Fewer security vulnerabilities 

SQL Server consistently has fewer security vulnerabilities than the largest competitor.7 

With SQL Server, Temenos customers can save with reduced licensing, hardware, administration, 

and support fees, which translates into substantially lower costs over the system's life. 

For more information about SQL Server 2012, see the SQL Server home page. 

                                                      
 
1 http://www.microsoft.com/presspass/itanalyst/docs/06-30-09EnterpriseDatabaseManagementSystems.pdf  
2 http://www.microsoft.com/sqlserver/2008/en/us/performance-scale.aspx 
3 http://www.microsoft.com/sqlserver/2008/en/us/value-calc.aspx 
4 http://www.microsoft.com/sqlserver/2008/en/us/compare-oracle.aspx 
5 http://www.alinean.com/PDFs/Microsoft_SQL_Server_and_Oracle-Alinean_TCA_Study_2010.pdf 
6
 http://www.microsoft.com/sqlserver/2008/en/us/compare-oracle-calc.aspx 

7
 NIST National Vulnerability Database, http://nvd.nist.gov/ 

http://www.microsoft.com/sqlserver/en/us/future-editions.aspx
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Better Together: Microsoft and Temenos  
Together, Microsoft and Temenos can provide cost benefits, along with optimal performance:  

 An optimized technology stack for high performance and a low TCO 

o Industry-standard 32-bit and 64-bit hardware with a superior price/performance ratio. 

o A smart “on-premises-to-cloud” platform strategy. 

o Microsoft Services Premier Mission Critical, a scalable service and support program for 

the most demanding solutions. 

 Industry-standard architecture  

o Benefits from the collaboration of two of the founding members of the Banking 

Industry Architecture Network (BIAN). 

o A commitment to interoperability and SOA best practices. 

 The banking industry’s leading application 

o Support for a full range of banking verticals and geographies. 

o The ability to respond faster to changing market and regulatory demands. 

o Protection for investments from a modular, scalable, upgradable solution. 

Figure 2 shows the Microsoft/Temenos ecosystem, the result of Temenos investment in the 

Microsoft software stack. 

 

Figure 2. Microsoft and Temenos ecosystem 

  

http://www.google.com/url?sa=t&rct=j&q=microsoft%20on-premesis%20to%20cloud%20strategy&source=web&cd=2&ved=0CFYQFjAB&url=http%3A%2F%2Fdownload.microsoft.com%2Fdocuments%2Faustralia%2Fhealth%2FMSFTCloudServicesBrochure.pdf&ei=MKO1TotwxaGIApeq3LoJ&usg=AFQjCNEoBS4AtJFmexUN4YCb_1HdK2NpSQ&sig2=cJ_Oi4wTTyDA7Y3ia3MD_A
http://www.microsoft.com/microsoftservices/en/us/support_premier_addons_pmc.aspx
http://www.bian.org/content/membership/members/index_en.html
http://www.bian.org/content/membership/members/index_en.html
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High-Water Benchmark Testing Overview 
The objective of the high-water benchmark testing was to measure the online business and close of 

business (COB) transaction scalability and throughput capacity of a T24 R12 retail Model Bank on 

Windows Server 2008 R2 and SQL Server 2012. Test cases and mix percentage were compiled from 

existing and prospective T24 customers to simulate the real-world banking scenarios.  

The benchmark testing looked at two key requirements for the core system of banks: performance 

and scalability.  

Two types of tests were run to measure T24 performance: 

 Online business scenario test (online test)  

The online business test measured the capability of T24 to process online business 

transactions to represent typical activity during business hours in a large retail bank. The 

test used nine different types of transactions, including withdrawals, ATM transactions, and 

deposits.  

 Interest accrual and capitalization test (COB test)  

The COB test measured the capability of T24 to run the end-of-day batch processes for 25 

million accounts. The test consisted of a full T24 month-end close-of-business run, as per 

standard T24 benchmarking conditions. The primary processing job measured was the 

accrual and capitalization of account interest. 

Targets for the benchmark testing were set by the Temenos Retail Banking Committee: 

 The COB accrual and capitalization target was set to 7,000 TPS. 

 The online testing target was set to 7,000 TPS during a one-hour period of peak activity of 

the core system. 

 The maximum CPU utilization of database server during peak hour was not to exceed 75 

percent. 

Benchmark Testing Environment 
The benchmark testing environment was designed to emulate a realistic, large-scale retail banking 

environment.  

The tests used hardware from Hewlett-Packard (HP) for the application servers and the database 

server and storage from XIO. The tests were run on 25 application servers connected to a central, 

single instance of SQL Server 2012 and Windows Server 2008 R2 Enterprise.  
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Hardware 
A variety of hardware was used for the benchmark testing. Figure 3 shows the hardware that was 

available, but note that because the configurations varied for the online and COB tests, not all 

servers were used in all tests. 

 

Figure 3. Benchmark testing infrastructure 
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Table 1 shows details of the hardware. 

Table 1. Benchmark testing hardware details 

Number 

of Servers 

Make and 

Model 
CPU  Architecture  Cores  RAM  

Database server 

1 
HP ProLiant 

DL980 G7 
8 × 2.4 GHz  

Intel Xeon 

processor E7 

family (E7-2870) 
80 1024 GB 

Application servers 

8 
HP ProLiant 

DL980 G7 

2 × 2.8 GHz 

(X5660) 

Intel Xeon 

processor 5600 

series (X5660)   

6 core 

8 × 12 

5 servers with 

64 GB  

3 servers with 

48 GB  

8 
HP ProLiant 

BL460c G6 

2 × 2.53 GHz 

(E5540) 

Intel Xeon 

processor 5500 

series E5540)  

4 core 

8 × 8 48 GB 

8 
HP ProLiant 

BL490c G6 

2 × 2.67 GHz 

(E5650) 

Intel Xeon 

processor 5600 

series (E5650) 

6 core 

8 × 12 48 GB 

1 
HP ProLiant 

DL580 G5 

4 × 2.24 GHz 

(E7450) 

Intel Xeon 

processor 7400 

series (E7450) 

6 core 

1 × 24 64 GB 

 

Table 2 shows details of the storage used in the benchmark testing. 

Table 2. Storage details 

Make and Model Details 

XIO Hyper ISE 

1 Datapac 

2 XIO storage pools, each pool 10 solid-state drives (SSDs) and 10 

spindles 

1x 8 Gb/s HBA Port (Qlogic 2560) to each pool 

3 terabyte storage 
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Software 
Table 3 shows the details of the software used for the benchmark testing. 

Table 3. Details of software used 

Name and Version Use 

TEMENOS T24 R12 Application performance testing  

TEMENOS T24 browser 

R11.2 

A web-based UI for the core banking system used to process and send 

requests to T24 via the web server  

Jms-mq Injector 1.0 / 

MQ7 
Used to inject Open Financial Services (OFS) messages  

SQL Server 2012   Database  

TAFC R11.0.0.1  Application framework (runtime)  

TOCF.NET R11.08.0.0.1 Temenos Open Connectivity Framework, provides interface connectivity 

to T24 from the MQ Server  

 

Data Set 
The data set used in the benchmarking test reflects real-world banking activity volumes. Table 4 

shows the details. 

Table 4. Benchmark testing data set 

Metrics  

Number of accounts 25 million accounts (1 million of these foreign currency accounts) 

Number of customers 15 million customers 

Number of branches 2,000 branches (10 concurrent tellers/branch during peak hour) 

Direct channel peak-hour load 4 million accounts 

Transaction history 1-month full transaction history 

Number of transactions per day 50.4 million transactions/day, half during a single peak hour 

Peak online business load 50.4 million transactions/day, half during a single peak hour  

Number of applications servers 25 application servers running T24 
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Online Transaction Load 
For an online business transaction load of approximately 50 million transactions per eight-hour day, 

while accommodating a peak-hour load of 50 percent of all daily transactions, a T24 business 

scenario online test must meet a minimum throughput target of approximately 7,000 TPS. 

Table 5 details the transaction mix injected per channel type. 

Table 5. Transaction mix  

Channel  
Representative 

Transaction  
T24 Transaction Interface  

Mix 

Percentage 

Required 

TPS  

ATM and 

POS 

Balance inquiry 
Custom Routine 

OFS.GET.ACCT.BALANCE  
OFS-MQ  5.0% 350 

Cash 

withdrawal  

OFS Clearing Manager 

with transaction request  
OFS-MQ  25.0% 1,750 

Branch 

office 

transactions 

Teller cash 

deposit  
TELLER,MB.DEPOSIT  

XML-

Browserweb  
2.0% 140 

Outward 

clearing 

transactions 

(collections)  

FT,MB.OT  OFS-MQ  0.5% 35 

SB account 

opening (non-

monetary) 

ACCOUNT,MB.NEW  
XML-

Browserweb  
0.1% 7 

Internet 

banking 

Funds transfer  FT,MB.ACCT.TO.ACCT  
XML-

Browserweb  
2.0% 140 

Balance inquiry  ENQ ACCT.BAL.TODAY  OFS-MQ  21.0% 1,470 

Bank statement  ENQ STMT.ENT.BOOK  OFS-MQ  1.0% 70 

Financial 

transaction 

inquiry  

ENQ STMT.ENT.BOOK  OFS-MQ  12.0% 840 

IVR Balance inquiry  
Custom Routine 

OFS.GET.ACCT.BALANCE  
OFS-MQ  8.0%  560 

Clearing 
Clearing 

transactions  

OFS CLEARING 

MANAGER (BULK)  
OFS-MQ  23.4%  1,638  

TOTAL    100% 7,000 
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Benchmark Test Results: Record-Breaking 
Performance 

The benchmarking test results show that SQL Server 2012 and Windows Server 2008 R2 Enterprise 

provide record-breaking results for TEMENOS T24.  

Detailed Results of Online Business Test  
The online business test was designed to simulate concentrated daily use of T24 by injecting a high 

volume of online transactions to the T24 application.  

To achieve the correct mix of transactions at the correct TPS rate, Temenos allocated a “weight” to 

each of the transaction types by injecting a number of transactions of various types in proportion to 

what would be expected in the course of a typical business day’s processing. 

The throughput of online business transactions achieved was 11,592 per second, equal to more 

than 83.4 million transactions in an eight-hour day with 50 percent of the day’s transactions in the 

peak hour. 

Table 6 shows a summary of the online test results.  

Table 6. Summary of online test results 

Metrics  

Test duration 75 minutes 

Average TPS 11,592 TPS 

Table 7 shows the CPU utilization results for the online testing. Note that 55.3 percent of the 280 

application server cores were used during the online testing. 

Table 7. Utilization results for online testing 

Make and Model  CPU Load  

Database server 

HP ProLiant DL980 G7  49% 

Application servers 

HP ProLiant DL380 G7  59.3% 

HP ProLiant BL460c G6  41.2% 

HP ProLiant BL490c G6 65.3% 

HP ProLiant DL580 G5 37.0% 

TOTAL 55.3% 
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Table 8 shows details of the transaction mix used in the online business test and the online business 

test results by transaction type.  

Table 8. Results by transaction type 

Channel  Representative Transaction  
Percent 

Achieved 

TPS Measured 

(Required)  

ATM and POS 

Balance inquiry 5.0% 
580  

(350) 

Cash withdrawal  22.5% 
2,610  

(1,750) 

Branch office 

transactions 

Teller cash deposit  1.5% 
170  

(140) 

Outward clearing transactions 

(collections)  
0.4% 

46  

(35) 

SB account opening (non-

monetary) 
0.1% 

12.3  

(7) 

Internet banking 

Funds transfer  1.5% 
174  

(140) 

Balance inquiry  22.1% 
2,560  

(1,470) 

Bank statement  1.0% 
116  

(70) 

Financial transaction inquiry  13.5% 
1,564  

(840) 

IVR Balance inquiry  8.5% 
980  

(560) 

Clearing Clearing transactions  24.0% 
2,780  

(1,638) 

TOTAL  100% 11,592.3 
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Detailed Results of Close-of-Business Test 
The COB test was designed to simulate close-of-business batch processing and to measure the 

speed at which account capitalizations could be processed for a database of 25 million accounts.  

The results of the COB capitalization test were impressive: an average of 10,008 TPS, and 25 million 

accounts processed in 41 minutes, and 38 seconds. Note that peak transaction throughputs were 

significantly higher.  

Table 9 shows a summary of the COB test results.  

Table 9. Summary of COB test results 

Metrics  

Time to complete 41 minutes and 38 seconds 

Average TPS 10,008 TPS 

Average database requests/second 260,500 

Note that the time taken by the SELECT phase of the IC.COB processing has not been taken into 

account. 

Table 10 shows the CPU utilization results for the COB testing. Note that 73.8 percent of the 256 

application server cores were used during the online testing. 

Table 10. Utilization results for online testing 

Make and Model  CPU Load  

Database server 

HP ProLiant DL980 G7  92% 

Application servers 

HP ProLiant DL380 G7  73.6% 

HP ProLiant BL460c G6  74.0% 

HP ProLiant BL490c G6 73.9% 

TOTAL 73.8% 
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Scalability 
The scalability of T24 was demonstrated during the benchmark testing in several ways. Tests were 

run on IC.COB capitalization by increasing the number of agents and measuring the capitalization 

throughput, looking for linear scalability.  

At the peak levels of transaction throughput, CPU utilization across the available server capacity 

remained below 75 percent, providing considerable additional capacity for further increases in 

transactions.  

Additionally, multiple application servers were used, showing that customers can use existing and 

new hardware simultaneously to develop a resilient and scalable architecture. 

Conclusion 
Temenos and Microsoft are working together to provide banking solutions that address today’s 

industry challenges and demands in the most cost-effective way, while offering the agility to 

respond to the business and technology opportunities of tomorrow.  

The Temenos and Microsoft high-water benchmark proves that SQL Server 2012 can provide record-

breaking performance for T24. 

 T24 running on SQL Server 2012 achieved 10,008 TPS and processed 25 million 

capitalization and accruals of accounts in less than 42 minutes.  

 In an online business scenario test with a full transaction mix, T24 running on SQL Server 

2012 achieved an impressive 11,592 TPS. 

These results make the combination of T24 and Microsoft technologies an increasingly compelling 

proposition for even the largest banks.   
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Additional Information 
The following references provide more information about Temenos and Microsoft. 

About Temenos 
Founded in 1993 and listed on the Swiss Stock Exchange (SIX: TEMN), Temenos Group AG is the 

market leading provider of banking software systems to retail, corporate, universal, private, Islamic 

and microfinance and community banks. Headquartered in Geneva with more than 60 offices 

worldwide, Temenos serves more than 1,500 customers in 125 countries. Temenos’ software 

products provide advanced technology and rich functionality, incorporating best-practice processes 

that take advantage of Temenos’ experience in 700 implementations around the globe.  

For more information, visit: www.temenos.com 

About Microsoft  
Founded in 1975, Microsoft (Nasdaq "MSFT") is the worldwide leader in software, services, and 

solutions that help people and businesses realize their full potential. 

For more information, visit: www.microsoft.com  

About XIO 
XIO is the leader in performance-driven storage with the best price/performance/capacity ratios of 

any solution on the market. XIO pioneered the only True SHD storage system that amalgamates SSD 

and HDD into a single pool of storage, resulting in extreme performance that changes the 

economics of the data center. Enterprise-class reliability and ease of use are in XIO’s DNA—and are 

core aspects of all XIO storage systems. XIO empowers enterprises to drive database performance 

to its limits, accelerate business analytics, enable VDI deployments, and greatly improve server 

virtualization consolidation ratios. XIO is field-proven with thousands of deployments worldwide. 

For more information, visit: www.xiostorage.com  
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