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1. Abstract 

This is a technical paper on load and performance testing of Blaise 4.8.4. The Australian Bureau of 
Statistics (ABS) has recently introduced web surveys for its collections using Blaise Internet. In order to 
ensure the quality of provider experience the ABS has undertaken both internal and external load and 
performance testing. This paper details the investigations undertaken, including the methodology, 
approach, and test strategies utilised, as well as the results and findings that were obtained. 

2. Background 

ABS has made a strategic decision to use Blaise 4.8.4 (Blaise IS) for all web form development. The first 
household collection released on Blaise IS in December 2012 was the Monthly Population Survey (MPS).  
Migration of business surveys to Blaise IS commenced in December 2012 and will be completed in July 
2014. Throughout the June and September quarters for 2013, the eCollection platform is expected to 
support up to 142,000 eForm submissions across many business and household survey collections.  

The ABS has undertaken load and performance testing in order to ensure a stable and responsive online 
survey respondent experience. The testing for Blaise eCollect system has been carried out by ABS staff, 
and through an engagement with an external load and performance testing partner, to establish an 
understanding of Blaise IS capabilities, optimal infrastructure configuration, scalability options and how 
this solution supports the anticipated business outcomes for surveys going live in June 2013 and beyond. 

3. Purpose of Testing  

3.1. Purpose 

The purpose of the test program was to evaluate the capacity of the Blaise 4.8.4 eCollect platform to 
process the expected production load levels for June 2013 ABS eForms. Specifically the goals of this 
program were designed to: 

• Assess the response times of key transactions under production load, such as login (including 
both authentication and authorisation), completion of survey data, and survey submission. 

• Evaluate the reliability of the Blaise 4.8.4 infrastructure while processing production levels of 
load over an extended period. 

• Assess system performance for different end user network speeds, 56kbps, 64kbps, 512kbps and 
2048kbps. 

• Identify any bottlenecks impacting system performance and highlight options for resolution. 
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• Facilitate an initial round of system performance diagnosis and optimisation. 

• Provide key learnings for further performance and load testing and to support future system 
optimisation. 

3.2. Load and Performance Targets and Service Level Agreements (SLAs) 

In order to ensure a stable, reliable and responsive provider experience, the following SLAs and key 
performance metrics were targeted:  

• 5 seconds for at least 90% of all other transactions (page to page transactions). 

• 15 seconds for at least 90% of login (authentication and authorisation) transactions. 

• Stable and responsive system behaviour over time:  

That is, no system performance degradation over time such as memory leaks or excessive use of 
hard disk space or system instability. The business requirement is that the system is operational 
24 hours per day and 7 days a week. 

 
4. Test Strategy 

The test strategy consisted of a suite of tests designed to assess system performance, reliability and 
responsiveness. The full suite of tests and their purpose is described in this section. 

4.1. Normal (Average) Capacity Test 

The purpose of this test was to assess the system’s ability to cope with the average production level load 
expected on a peak day. Average load was defined as the load that the system was expected to cope with 
on its busiest day. The average value was derived by taking the total number of transactions on the busiest 
day and averaging over the time that the system was expected to be used. For the Blaise eCollect platform 
this value was derived by looking at the historical number of paper form submissions for all surveys that 
were expected to be migrated to eForms by June 2013 and combining the number of submissions on the 
peak day for all surveys over the full enumeration period. The total was then averaged over the number of 
hours that the system was expected to be operational on any day which was 11. 

4.2. Peak (Absolute) Capacity Test 

The purpose of this test was to assess the system’s ability to cope with the absolute maximum load 
expected on a peak day. For example, on a peak day, for a period of time the system may experience a 
load that is much higher than the average peak day load. For the purpose of testing the Blaise eCollect 
system this value was based on historical information from previous online surveys and from the 2006 
and 2011 Australian Population eCensus experiences. This value was set at 1.7 times the expected 
average capacity load. 
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4.3. Endurance Test  

The purpose of this test was to assess the system’s ability to cope with a sustained load over a prolonged 
period of time, the test was set for 8 continuous hours. For this test, the system must remain stable and 
responsive without performance degradation over time such as increased usage of memory (memory 
leaks), excessive use of hard disk space, system instability or failure. 

4.4. Stress Test 

The purpose of this test was to assess the limits of the system’s performance under a given hardware and 
system configuration. The test was designed to push the system’s limits far beyond the expected 
production levels of load. For the Blaise eCollect system the levels of stress test load were set based on 
the results of the peak capacity tests and were double the load set for the peak (absolute) capacity test. 

4.5. Data Extraction Test 

The purpose of this test was to assess the system’s ability to cope with the production level load expected 
on a peak day while data was being extracted from the live production database and loaded into the back-
end ABS systems. The business requirement for this was that the system must allow for regular data 
extraction and loading of submitted surveys into back-end processing systems (one every hour), while 
continuing operating normally. The regular loading of data into ABS systems provides up-to-date 
management information for further follow-up with survey providers. 

 
5. Load Modelling and Test Methodology 

5.1. Modelling the Expected System Load 

The modelling of the expected system load was based on estimating the maximum number of respondents 
expected to use the system at any particular time. The aim of this approach was to estimate the number of 
concurrent users and total survey submissions per hour.  The transactions per hour target could then be 
used to derive more fine-grained transaction rates if needed, such as transactions per minute or 
transactions per second. 

The modelling for the expected system load was based on existing metrics from the ABS paper based 
business survey returns and interviewer based household forms returns.  For the round of load testing 
undertaken for June 2013, all available information on respondent return rates for all surveys that were 
going to be offered as eForms in June were analysed and combined to derive the total number of returns 
per day. The largest number of combined daily survey returns expected on any given day was 3,938. This 
number was then used to derive the average peak hourly rate of survey submissions, by dividing 3,938 by 
the number of hours in a day that respondents could use the system. For example, while the eCollect 
platform operates 24 hours, 7 days a week, the system is only significantly utilised for 11 hours, between 
the hours of 8am to 7pm. This figure was based on the Blaise eCollect survey metrics from the March 
2013 quarter. 

In addition to the average peak hourly rate, the absolute peak hourly rate was also used in order to account 
for a load that was higher than the expected average hourly load. For example, on a peak day, for a period 
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of time the system could experience a load that was much higher than the average peak day load. For the 
purpose of testing the Blaise eCollect system this value was based on historical information from previous 
online surveys and from the 2006 and 2011 Australian Population eCensus experiences. This value was 
set at 1.7 times the expected average capacity load. 

The average peak and absolute peak targets were derived as: 

Average Peak hourly rate:  3,938/11 = 358 survey submissions per hour. 

Absolute Peak hourly rate: 1.7 x 358 = 607 survey submissions per hour. 

The peak hourly rates were then used to derive the expected number of concurrent users required to 
achieve the target number of survey submissions an hour. This approach was based on overall target 
submissions an hour and the average time it took to complete the survey. It was also based around the 
assumption that not all users would start and complete their surveys at the same time and in step with 
each other. For example, if the target hourly rate was 360 survey submissions then the users would have 
to be working through the survey at a rate of 6 surveys per minute to reach this target. Also, if the survey 
took 20 minutes to complete and submit, then in 20 minutes, 20x6 =120 submissions would be expected. 
Therefore, the required minimum number of independent users or concurrent users required to complete 
their surveys at a rate of 6 submissions per minute would have to be 120. This was the number of users at 
any point in time throughout the peak hour who would be concurrently working to complete and submit 
their survey.  

Each of the survey tests was then configured to repeat the necessary number of times for each concurrent 
user in order to achieve the target survey submissions per hour figure. In the example given above, this 
was 3 iterations per user in one hour.  

5.2. Test Methodology 

For each survey selected for testing, a specific scenario was designed in detail and documented. This 
scenario included the most common sequence of questions answered by most survey respondents for that 
survey. This was done to ensure that a reasonably realistic load was placed on the system.  

The scenario containing the question and answer pattern was then recorded for each survey using HP 
Performance Centre Load Runner version 11. This tool is an industry standard solution for load and 
performance testing. This produces an automated script, used to simulate the behaviour of the end user 
from the point of view of their interactions with the web based eCollect system. For example, a typical 
scenario that may be expected of users is to login, complete a specific series of questions relevant to the 
sample group, and then submit the survey. 

Out of twelve ABS surveys scheduled for eForm migration in June 2013, a combination of representative 
surveys from Economic (Business) and Population (Household) programs were selected for their 
characteristics in terms of providing valuable information about system behaviour under load. These 
characteristics included the sample population size, survey structure and the number of question fields in 
the survey. The number of simulated users for selected surveys was scaled upwards to account for those 
surveys that were not tested. The list of selected surveys for testing is detailed in the Appendix, Table 3. 
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The recorded scripts were then run using the HP Performance Centre load generation platform, which 
simulated the targeted number of concurrent users and survey submissions per hour in terms of their 
interactions over HTTP/HTTPS web protocols with the Blaise eCollect system. 

The performance of infrastructure components of the eCollect solution such as memory, CPU, disk space 
and network bandwidth utilisation were monitored throughout the duration of each of the tests, and the 
results analysed using the analysis toolset available in HP Performance Centre solution.  

6. ABS Blaise 4.8.4 eCollect Solution Architecture 

The following diagram, Figure 7, shows the architectural solution overview for the Blaise eCollect 
platform. The diagram depicts all major solution components as well as major communication flows. 

A description of each of the components is presented in the next section. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Figure 1 Blaise 4.8.4 eCollect Solution Architecture 
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6.1. ABS Blaise 4.8.4 eCollect Solution Components 

The ABS Blaise 4.8.4 eCollect solution consists of a number of infrastructure components. It is based 
around the Blaise IS product and it is built using a single Blaise Park. A Blaise Park is a combination of 
one or more Blaise Web Servers, one or more Blaise Rules Servers, a Blaise Data Server and a Blaise 
Management Server. In addition the Blaise eCollect platform has a number of ABS specific components 
that allow for integration with ABS processing systems.  

Blaise Web Servers  

The Blaise Web Servers provide the presentation layer for Blaise Internet.  Web Servers interact with the 
Blaise Rules Servers when a user navigates to the next survey page or submits a survey.  

Blaise Rules Servers 

The Blaise Rules Servers are responsible for executing the business logic for web surveys.  For example, 
Rules Servers determine the next sequence of questions to be presented based on the answers received.  

Blaise Management Server 

The Blaise Management Server coordinates the Blaise Server Park and provides functionality for 
deployment and management of surveys deployed to Blaise Internet. 

Blaise Data Server (Live Database) 

The Blaise Data Server (Live Database) stores collected provider data for the duration of a survey. 

Blaise Data Server (Offline Database) 

The Offline Database stores provider response data once it has been submitted. This component is used to 
mitigate security risks associated with storing provider data in the Live Database. 

Blaise Internet Management Services (BIMS) 

The Blaise Internet Management Services (BIMS) component is an ABS built Web Service layer for 
eCollect that provides interfaces to survey lifecycle management. Typical operations facilitated by BIMS 
include, initialisation of a survey, retrieval of collection processing status and retrieval of provider 
response data (data extraction).  BIMS integrates Blaise Internet with back-end ABS processing systems 
through the use of the Blaise API. 

External User Registration Services (EURS) 

External User Registration Services (EURS) is an ABS developed system that is used to manage provider 
credentials for authentication purposes. 

Authentication and Authorisation Module  

The Authentication and Authorisation Module is an ABS developed component. The primary purpose of 
this module is to provide authentication and authorisation functionality for survey respondents. It is used 
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in conjunction with the ABS External User Registration Services.  The module is implemented as a DLL 
and is installed on each of the Blaise Rules Servers. This module is referenced and called through the use 
of Blaise ‘ALIEN’ procedure calls in Blaise instruments. 

7. Test Environment 

7.1. Setup 

The test environment was setup as shown in the solution architecture diagram Figure 1. The server 
hardware components in the test setup were configured as per the details in Table 1. All servers in this 
environment were virtual and not physical machines. Testing included all valid network components, 
including firewall, routers/switches and load balancer devices.  

Table 1 Test Environment Configuration 

Blaise Park 
Component 

Operating 
System 

Software Hardware Specification 

Blaise Web Server 

2 Servers 

Windows Server 
2008 R2 

Blaise 4.8.4.1767 

Microsoft Internet Information 
Services (IIS 7) 

4 x CPUs @ 2.7Ghz Intel Xeon E5-26800 * 

4GB RAM 

Blaise Rules Server 

4 Servers 

Windows Server 
2008 R2 

Blaise 4.8.4.1767 

 

2x 4 CPUs @ 2.93Ghz Intel Xeon X5570 

2x 4 CPUs @ 2.7Ghz Intel Xeon E5-26800 

4GB RAM 

Blaise Data Server 

1 Live DB Server 

1 Offline DB Server 

 

Windows Server 
2008 R2 

Blaise 4.8.4.1767 

 

4 CPUs @ 2.93Ghz Intel Xeon X5570 

4GB RAM 

2 CPUs @ 2.93Ghz CPU Intel Xeon X5570 

4GB RAM 

Blaise Management 
Server 

1 Server 

Windows Server 
2008 R2 

Blaise 4.8.4.1767 

 

2 CPUs @ 2.93Ghz CPU Intel Xeon X5570 

2GB RAM 

BIMS Server 

1 Server 

Windows Server 
2008 R2 

Blaise 4.8.4.1767 

Microsoft Internet Information 
Services (IIS 7)  

2 CPUs @ 2.93Ghz CPU Intel Xeon X5570 

2GB RAM 

 
*The number of CPUs on the Web Servers was upgraded from 2 to 4 CPUs based on results of Stress Test 1 – Section 8.4. 
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7.2. Load Generation 

Load was applied to the Blaise eCollect system by load generators external to the ABS infrastructure 
environment.  This was done to ensure that all ABS eCollect infrastructure components, including load 
balancers, firewalls and routers were tested.  

7.3. Test Monitoring 

All Blaise eCollect components were monitored throughout test runs by using the ABS PG3 Tool, which 
automatically monitors server resource usage (CPU, memory, disk and network performance). 
Additionally, Windows Performance Monitor tool and verification of system logs were used to assess 
system behaviour under load. 

8. Test Results 

This section describes the tests that were conducted and the results of those tests. 

This section does not detail every single test that was undertaken, as multiple iterations of tests were often 
undertaken, particularly if any issues were encountered during test runs. For clarity, only final and 
significant test results are included, in order to highlight Blaise eCollect performance characteristics and 
issues which were encountered. In addition to this, analysis of Blaise scalability and performance as well 
as issues and challenges are included in Section 10 and Section 11 respectively.  

8.1. Normal (Average) Capacity Test Results 

Test Parameters: 127 Concurrent Virtual users for 2 hours, target 397 submissions an hour. 

Execution: 11/05/2013 between 11:25:03 -13:52:01 

Objective: Normal Load was applied to Blaise eCollect system using various network speeds and 
benchmark end user response times for MPS, QBIS and REACS surveys. 

The following network speeds were applied: 56Kbps, 64Kbps, 512Kbps and 2048Kbps. 

Key Observations: 

• The total number of survey forms submitted was 795 and it was as per transaction rate of 397 
submissions an hour targeted for peak load test.  

• There were no errors seen throughout the execution of run. 

• Response times for 90% of the transactions for submission of survey pages at 512Kbps and 
2048Kbps are within acceptable SLA of 5 secs. 

• Response time for 90% Login module transactions and click survey transactions at 512Kbps and 
2048Kbps is within the SLA of 15 secs. 
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• Response times for 90% of the transactions for submission of survey pages at 56Kbps and 
64Kbps exceed SLAs of 5 seconds, and are in the range of 10-20 seconds, and as high as 40 
seconds.  

• Response times for 90% of the Login module transactions and click survey transactions at 
56Kbps and 64Kbps exceed 15 seconds and are as high as 80 seconds.  

• CPU utilization on Web Servers was averaging 35%, 10% on the rule servers, and less than10% 
on the Database server.  

8.2. Endurance Test  

Test Parameters: 127 Concurrent Virtual users for 8 hours, target 397 submissions an hour. 

Executed: 11/05/2013 18:40:52 - 03:49:02 

Objective:  The objective of the test was to apply normal load to Blaise eCollect system for 8 hours using 
various network speeds and benchmark end user response times for MPS, QBIS and REACS surveys to 
verify if system can handle load for prolonged period. 

The following network speeds were applied: 56Kbps, 64Kbps, 512Kbps and 2048Kbps. 

Key Observations 

• The total number of survey forms submitted was 3,231 and it was as per transaction rate of 397 
submissions an hour targeted for peak load test. 

• No errors and transaction failures encountered throughout the duration of the run. 

• There was no degradation in response times under load over the 8 hour period. 

• No memory leaks were encountered during the total duration of the run. 

• Response times for 90% of the transactions for submission of survey pages at 512Kbps and 
2048Kbps are within acceptable SLA of 5 secs. 

• Response time for 90% Login module transactions and click survey transactions at 512Kbps and 
2048Kbps is within the SLA of 15 secs. 

• Response times for 90% of the transactions for submission of survey pages at 56Kbps and 
64Kbps exceed SLAs of 5 seconds, and are in the range of 10-20 seconds, and as high as 40 
seconds.  

• Response times for 90% of the Login module transactions and click survey transactions at 
56Kbps and 64Kbps exceed 15 seconds and are as high as 80 seconds. 

• CPU utilization on Web Servers was averaging 35%, 10% on the rule servers, and less than10% 
on the Database server. 
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8.3. Endurance Test Graphs 

 
 
 
 
 
 
 
 

 
 
 
 
 

The peak at 22:00 was caused by security software updates and was not related to load testing 
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8.4. Stress Test 1 

Test Parameters: 370 Concurrent Virtual users for 2 hours, target 1,090 submissions an hour. 

Executed: 13/05/2013 between 17:42:37- 20:21:15 

Objective: To apply more than 1.5 times the peak load on Blaise IS at different network speeds to verify 
if the system can sustain additional load without any issues for MPS, QBIS and REACS surveys. 

The following network speeds were applied: 56Kbps, 64Kbps, 512Kbps and 2048Kbps. 

Key Observations 

• The total number of survey forms submitted was 940 in one hour. This test did not achieve the 
target survey submissions rate. 

• Total surveys submitted were in one hour.  

• Many errors were detected between 19:40 - 19:52.We believe this was due to connection time-
outs between the Blaise API Services3 and the Journal Database.  

Error: BlJour3A.Journal: Could not connect to BlaiseAPIService3 (Socket Error # 10060-
Connection timed out.); ErrorNumber: -2147215301.   

• 1,600 TCP/IP sockets were observed in TIME_WAIT state on the Blaise Data Server. These 
connection were confirmed to have originated primarily from the Blaise Web Servers 

• Throughput was averaging at 1.1 Mbps. 

• CPU utilization on Web Servers peaked at over 80%, and was around 20% on Rules Servers and 
Data Server. 

The cause of the errors observed in this test was identified as the large build-up of 1,600 TCP/IP sockets 
in TIME_WAIT state on the Blaise Data Server. The build-up of the TCP/IP sockets was due to the 
number of connections that the Blaise API processes on the Web Servers were making to the Data Server 
for Blaise journaling calls. A fix in the form of a Windows Registry setting for the TIME_WAIT value 
was identified through research on the internet and applied to the Blaise Data Server (MSDN 2013; IBM 
2013). The stress test was subsequently re-run successfully on 21/05/2013. Further analysis and 
comments are available in Section 10.5.  
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8.5. Stress Test 1 Graphs - Failed Attempt 
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8.6. Stress Test 1 Graphs - Successful Attempt 
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8.7. Peak (Absolute) Capacity Test 

Test Parameters: 221 Concurrent Virtual users for 2 hours, target 696 submissions an hour. 

Executed: 04/06/2013 between 17:19:57 - 20:25:29 

Objective: Capacity (absolute maximum peak day) load was applied to Blaise eCollect system using 
various network speeds and benchmark end user response times for MPS, QBIS, REACS, CAPEX and 
ECS surveys. 

Based on results of previous stress tests the number of CPUs was increased from 2 to 4 CPUs on each of 
the Web Servers. 

The following network speeds were applied: 56Kbps, 64Kbps, 512Kbps and 2048Kbps. 

Key Observations 

• The total number of survey forms submitted was 1,540 and it was as per transaction rate of 696 
submissions an hour targeted for peak load test. 

• There were no errors seen throughout the execution of load test run. 

• Response times for 95% of the transactions for submission of survey pages at 512Kbps and 
2048Kbps are within acceptable SLA of 5 secs. 

• Response time for 95% Login module transactions and click survey transactions at 512Kbps and 
2048Kbps is within the SLA of 15 secs. 

• Response times for 95% of the transactions for submission of survey pages at 56Kbps and 
64Kbps exceed SLAs of 5 seconds, and are in the range of 10-20 seconds, and as high as 40 
seconds.  

• Response times for 95% of the Login module transactions and click survey transactions at 
56Kbps and 64Kbps exceed 15 seconds and are as high as 80 seconds.  

• Throughput was averaging 4.3 Mbps. 

• Total transaction throughput was averaging 6.0 transactions per second. 

• CPU Utilization on web servers was averaging around 30%, and as high as 40% for a period of 
time. 

• CPU Utilization on rules and data server was less than 20%. 
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8.8. Peak (Absolute) Capacity Test Graphs 
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8.9. Stress Test  2- Excluding Authentication and Authorization 

Test Parameters: 441 Concurrent Virtual users for 2 hours, target 3,097 submissions an hour. 

Executed: 06/06/2013 between 21:58:03 - 00:49:31 

Objective: To apply a stress test on Blaise IS using 441 concurrent virtual users and targeting 3,097 
survey submissions an hour.  This test was aimed at pushing the limits of the Blaise IS in its current 
configuration, but without the ABS authentication and authorisation module. For this test the custom ABS 
authentication and authorisation module was removed in order to test Blaise IS performance in its ‘vanilla 
form’ without custom modifications. The purpose of this was to see how well the platform performs 
without the additional load that is caused by authentication and authorization being done in Blaise. 

The following network speeds were applied: 56Kbps, 64Kbps, 512Kbps and 2048Kbps. 

This test was based on a single MPS survey instrument. 

This test targeted a very high throughput of 3,307 submissions. 

Key Observations 

• Successful ramp up of 441 users. 

• A lot of errors and failures were seen throughout the test run. These errors were due to out-of-
memory errors reported on the Rules Servers. The target of 3,307 submissions per hour was not 
reached as there were many failures. 

• Interestingly, while the out of memory errors were reported by the Blaise Rules Servers, the 
affected Rules Servers had a significant amount of available memory, at least 1GB on each Rules 
Server. 

• The results from this test need to be investigated further. Additional comments on the results 
from this test are provided in Section 11 - Challenges and Issues. 
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8.10. Stress Test  2 Graphs

The gaps in if the graphs at approximately 00:45 is due to system updates when performances metrics were not being updated. It is not 
related to the load and performnce test. 
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8.11. Stress Test  3 - Including Authentication and Authorization 

Test Parameters: 441 Concurrent Virtual users for 2 hours, target 1,397 submissions an hour 

Executed: 11/06/2013 17:19:39 - 19:49:11 

Objective: To apply twice the absolute peak load to Blaise eCollect system using different network 
speeds to verify if the system can sustain the load without any issues for MPS, QBIS, REACS, CAPEX 
and ECS surveys. 

The following network speeds were applied: 56Kbps, 64Kbps, 512Kbps and 2048Kbps. 

Key Observations 

• Total surveys submitted were 2,795 and it was as per transaction rate of 1,397 submissions an 
hour targeted for peak load test. 

• The total number of survey forms submitted was 3,231  

• There were no errors seen throughout the execution of the test run. 

• Response times for 95% of the transactions for submission of survey pages at 512Kbps and 
2048Kbps are within acceptable SLA of 5 secs. 

• Response time for 95% Login module transactions and click survey transactions at 512Kbps and 
2048Kbps is within the SLA of 15 secs. 

• Response times for 95% of the transactions for submission of survey pages at 56Kbps and 
64Kbps exceed SLAs of 5 seconds, and are in the range of 10-20 seconds, and as high as 40 
seconds.  

• Response times for 95% of the Login module transactions and click survey transactions at 
56Kbps and 64Kbps exceed 15 seconds and are as high as 80 seconds.  

• Throughput was averaging at 8 Mbps. 

• Total transaction throughput was averaging 13 transactions per second  

• CPU Utilization on web servers was averaging around 50%. 

• CPU utilization on rule severs was averaging at 30% and on data server was 20%  
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8.12. Stress Test 3 Graphs 
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8.13. Data Extraction Test 

Test Parameters: 221 Virtual users for 2 hours + Data Extraction, target 696 submissions an hour. 

Executed: 03/06/2013 between 18:00:08 - 21:05:42 

Objective: To apply the absolute peak load to Blaise eCollect system using various network speeds and 
run data extraction process in parallel to the load in order to verify the effect of data extraction on the end 
user response times and also to validate the performance of the data extraction module. For this test, the 
peak load was run for a full 1 hour before data extraction was run. This was done to create the appropriate 
number of records (survey submissions) for the expected peak load, and is based on the assumption that 
data extraction will be run every hour. It needs to be noted that data extraction is implemented as an 
incremental process, meaning that survey submissions that were previously extracted are not re-extracted 
on subsequent runs. 

The following network speeds were applied: 56Kbps, 64Kbps, 512Kbps and 2048Kbps. 

Key Observations 

• Total surveys submitted were 1,685 and it was as per transaction rate of 696 submissions an hour 
targeted for peak load test. 

• There were no errors seen throughout the execution of load test run. 

• The data extraction module was able to handle 1 hour of data in less than 2 minutes and had 
negligible impact on front end system performance. 

• On average it took 20 seconds to extract 300 records (survey submissions). 

• Response times for 95% of the transactions for submission of survey pages at 512Kbps and 
2048Kbps are within acceptable SLA of 5 secs. 

• Response time for 95% Login module transactions and click survey transactions at 512Kbps and 
2048Kbps is within the SLA of 15 secs. 

• Response times for 95% of the transactions for submission of survey pages at 56Kbps and 
64Kbps exceed SLAs of 5 seconds, and are in the range of 10-20 seconds, and as high as 40 
seconds.  

• Response times for 95% of the Login module transactions and click survey transactions at 
56Kbps and 64Kbps exceed 15 seconds and are as high as 80 seconds.  

• Throughput was averaging 4.48 Mbps. 

• Total transaction throughput was averaging 4.0 transactions per second. 

• CPU Utilization on web servers was averaging around 20%. 
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• CPU Utilization on rules and data server was less than 20%. 

9. Summary of Results 

The following is the overall summary of the results obtained through load and performance testing: 

• Response times for at least 90% of the transactions for submission of survey pages at 512Kbps 
and 2048Kbps were within acceptable SLA of 5 seconds. 

• Response times for at least 90% Login module transactions and click survey transactions at 
512Kbps and 2048Kbps were within the SLA of 15 seconds. 

• Response times for at least 90% of the transactions for submission of survey pages at 56Kbps and 
64Kbps exceed SLAs of 5 seconds, and are in the range of 10-20 seconds, and as high as 40 
seconds.  

• Response times for at least 90% of the Login module transactions and click survey transactions at 
56Kbps and 64Kbps exceed 15 seconds and are as high as 80 seconds. 

• The data extraction module was able to handle 300 records (survey submissions) in under 20 
seconds and had negligible impact on front end user experience. 

• Blaise eCollect system was able to meet the defined twice the Peak Load for 2 hours without any 
performance degradation with 441 concurrent users achieving 1,397 survey submissions an hour. 

• Blaise eCollect system was able to meet the defined Normal Load for prolonged period of time of 
8 hours without any performance degradation such as memory leaks, user response time 
degradation, or any other observed negative trend with 127 users. The number of survey 
submissions achieved in 8 hours was 3,391. 

• CPU utilization was averaging around 50% on Web Servers, 30% on Rule Severs and 20% on the 
Data Server for the highest load tests. On all servers memory available was sufficient throughout 
the test. These metrics were for the stress test at 441 concurrent users and 1,397 submissions an 
hour. 

• In Stress Test 1, which included 370 concurrent users and a target rate of 1,090 submissions an 
hour, a lot of errors were observed due to the large build-up of 1,600 TCP/IP sockets in 
TIME_WAIT state on the Blaise Data Server. The build-up of the TCP/IP sockets was due to the 
number of connections that the Blaise API processes on the Web Servers were making to the Data 
Server for Blaise journaling calls. A fix in the form of a Windows Registry setting for the 
TIME_WAIT value was applied to the Data Server and the stress test was re-run successfully. 

• In Stress Test 3, which included 441 concurrent users and a target rate of 3,307 survey 
submissions an hour a lot of and failures were seen throughout the test run. These errors were due 
to out-of-memory errors reported on the Rules Servers. Interestingly, while the out of memory 
errors were reported by the Blaise Rules Servers, the affected Rules Servers had a significant 
amount of available memory, at least 1GB on each Rules Server. The results from this test need 
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to be investigated further. Additional comments on the results from this test are provided in 
Section 11 - Challenges and Issues. 

 
10. Scalability Observations and Analysis 

10.1. Web Servers 

In the solution architecture for Blaise eCollect, a specialised F5 load balancer was used to distribute the 
load to the web servers. In all the tests conducted it was observed that the load on the web servers was 
well distributed and evenly spread. 

Also, it should be noted that the number of CPUs on each of the Web Servers was upgraded from 2 to 4 
CPUs based on results of Stress Test 1 - Section 8.4, where CPU utilization on the Web Servers was 
observed to peak at 80%. The additional CPUs resulted in a much lower CPU utilization in further stress 
tests, which peaked at only 50% utilization for the same load. 

Rules Servers 

In the solution architecture for Blaise eCollect, the built-in Blaise IS load balancing feature was used to 
distribute the load between the rules servers. This feature was configured to “round-robin” load balancing 
setting. In all tests conducted, it was observed that the load on the rules servers was fairly well balanced 
and reasonably well distributed, although in some cases load distribution was not completely even.  

In some of the earlier tests conducted the focus was to establish how well Blaise IS scales with additional 
server resources. Early on it was observed that it was the Rules Servers that took on a lot of the 
computational load. For example, the 2 web servers were 20% CPU utilised while the 2 rules servers were 
above 40% CPU utilised. Due to these observations, the number of web servers was fixed at 2 servers. 
The number of rules servers was varied from 1 to 3 to establish how well the performance of the rules 
servers scales under load. This number was increased per test setup until errors or time-outs were 
encountered. Based on those tests it was concluded that Blaise IS performance scales reasonably well and 
performance scalability appears to be linear with additional Rules Servers. The results of those tests are 
shown in Table 2. 

Table 2 Blaise Rules Servers Scalability 

Web Servers Rules Servers Max. Concurrent Users Total Survey Submissions per hour 

2 1 20 100 

2 2 40 200 

2 3 60 300 

 

10.2. Data Server 

In terms of Blaise IS performance and scalability in a single Blaise Park, the Data Server is the limiting 
factor. This is because, there can only be one Data Server per Blaise Park. The data server is also the 
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single point of failure in the solution architecture, as there are no secondary data servers that can take-
over in case of primary data server failure.  

In terms of scalability the limitation of a single data server can be overcome by utilising more than one 
Blaise Park, however this increases the overall solution complexity, as any points of integration, such as 
for example with an organisation’s back-end processing systems will need to take into account multiple 
Blaise Parks. The multiple park approach will also present significant additional challenges for extremely 
large surveys, that is, surveys with large sample sizes, which cannot be run on single Blaise Park. 

10.3. Blaise 4 - 32bit Memory Limits 

As Blaise 4 runs as a 32bit Windows process there is also a practical limitation on the amount of virtual 
memory available to the system. In a 32bit Windows environment this is limited to 2GB (3GB under 
special compile time configuration). While this limitation was not encountered in any of the tests 
conducted to date, it is likely that the Data Server will eventually reach this limitation under a high load. 
It is also possible that this limit has the potential to affect the Rules and Web servers. However, this can 
be easily mitigated by spreading the load to additional web and rules servers. 

10.4. TCP/IP Socket Build-Up on Data Server 

In one of the earlier stress tests, it was observed that under a high load with 370 concurrent users targeting 
1,090 submissions an hour, the users experienced a large number of time-out errors, towards the end of 
the 2 hour test. These errors were caused by the requests to the system that could not be completed in less 
than 120 seconds. The reason for this was identified as the large build-up of 1,600 TCP/IP sockets in 
TIME_WAIT state on the data server. The cause of this was the number of connections that the Blaise 
API processes on the Web Servers were making to the Data Server for Blaise journaling calls.  

On further investigation it was established that the Windows 2008 R2 server on which the Data Server 
was hosted has a default windows registry setting of 4min for TCP/IP sockets to remain in TIME_WAIT 
state after the connection is closed by the client. The purpose for this is to allow any belated network 
packets to arrive after the connection has been closed, however some industry vendors recommend 
changing the default to a much lower setting of 30 seconds to improve server performance (MSDN, 2013; 
IBM, 2013). 

The default value for the TIME_WAIT sockets was changed to 30 seconds on the data server and the 
stress tests were re-run successfully without any errors. The change to this setting allowed the overall 
throughput performance to improve significantly, up to 441 concurrent users and 1,397 submissions an 
hour. The number of sockets observed in TIME_WAIT state with 441 concurrent users was 
approximately 700. 

It is however likely that this will be one of the early performance limitations in Blaise 4. Based on 
observations before and after the setting changes to the TIME_WAIT value, it is estimated that the limit 
of concurrent users could be as high as 900 and the number of hourly submissions about 3,000. However, 
this is only a prediction and has not been tested. 

A potential longer term solution to the socket build-up issue is to implement a connection pooling 
mechanism, whereby connections between server components are not closed after each use but rather kept 
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in a connection pool and reused when needed. This technique is used in a large number of enterprise 
industry solutions including relational database systems (Wikipedia, 2013). 

 
11. Challenges and Issues 

11.1. Authentication and Authorisation in Blaise 

The Authentication and Authorisation module in the Blaise eCollect solution presented unique challenges 
from the point of system performance. This module is an ABS developed component primarily used to 
allow Blaise instruments to interact with other non-Blaise system components.  The module is 
implemented as a .Net C# DLL and is installed on each of the Blaise Rules Servers. This module is 
referenced and called through the use of Blaise ‘Alien’ procedure calls in Blaise instruments. The module 
relies on the use of the Blaise Database and DatabaseManager objects which are used to connect to and 
query Blaise database files. 

One of the issues that was encountered with this approach to authentication and authorisation was with 
the concurrent calls to the module causing instability on the Blaise Rules servers and causing the Blaise 
API process (BlAPI3S.exe) to crash under concurrent access calls from as low as 10 simultaneous users. 
This issue was identified and rectified with concurrent access locking mechanisms available in .Net C#. 
The module has now been re-tested to support up to 500 concurrent user requests.  

Given that this authentication and authorisation approach relies on calls to the Blaise database and Blaise 
Data Server, it places an additional load on the eCollect system.  Therefore there is currently work being 
undertaken by ABS to utilize a dedicated authentication mechanism based outside of Blaise.  

11.2. Slow performance at  56kbps and 64kbps dial-up 

The transaction response times for end-user dial up connection speeds of 56kbps and 64kbps were found 
to be relatively high, as outlined in section. 

• Response times for at least 90% of the transactions for submission of survey pages at 56Kbps and 
64Kbps exceed SLAs of 5 seconds, and are in the range of 10-20 seconds, and as high as 40 
seconds.  

• Response times for at least 90% of the Login module transactions and click survey transactions at 
56Kbps and 64Kbps exceed 15 seconds and are as high as 80 seconds. 

Investigations are currently being made into improving the performance at these end-user connection 
speeds. This effort is focused around using the Google Closure Tools for JavaScript optimization as well 
as HTTP traffic compression on web servers and load balancer devices (Google, 2013). 
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11.3. Access Violation and Out of Memory Errors 

One of the tests that was run focused on evaluating the performance of the Blaise IS solution in its 
‘vanilla’ form. That is without the inclusion of an authentication and authorisation module developed by 
ABS. This test was aimed at assessing the raw performance of Blaise as a way of comparing the 
additional load the authentication and authorisation done through Blaise places on the system. The 
parameters for this test included 441 concurrent users, and survey submissions up to 3,307 an hour, over a 
two hour period. This test was also based on a single MPS survey instrument. 

The test ran well for 30 minutes, at this point one of the Blaise Rules Servers experienced serious failures. 
The errors manifested as time-out errors to the end-users, where the request to process a survey operation 
could not be completed within 120 seconds. However, on the Blaise Rules servers the errors appeared as 
Windows Application errors in the Windows Application Event logs. There were several hundred of these 
errors reported in the logs. 

The following is a short extract of the errors and the full errors list is available in the Appendix. 

Error 1: TBlAPIManager.ParseXMLDoc. E.Message: Unrecognized exception: Access violation at address 00401E6F in module 
'BlAPI3S.exe'. Read of address 00000000 E.ErrorCode: -2147192832 E.ErrorSource:  Database: 898817088 Catastrophic: true 

Error 2: 10:24:44.462 TBlAPIManager.ParseXMLDoc. E.Message: Unrecognized exception: Out of memory E.ErrorCode: -
2147192832 E.ErrorSource:  Database: 373684400 Catastrophic: false 

This test was repeated two times with the same overall results each time. On the second run through, two 
of the four Blaise Rules servers experienced these errors and the simulated users failed to complete the 
test scenarios. 

Interestingly, while the out of memory error was reported by the Blaise application, the affected Rules 
Servers had a significant amount of available memory, at least 1GB. 

The results from this test need to be investigated further. There were a number of key parameters in this 
test that need further exploration. Specifically, this test had a higher target of 3,307 survey submissions an 
hour which could be a possible explanation for the observed errors. In addition, this test used a single 
MPS survey instrument, where previously, multiple surveys were used, and MPS users represented a 
much smaller proportion of all survey respondents. The MPS has a large and complex hierarchical 
question structure which can potentially have an impact on memory utilization with a large number of 
survey respondents.  

The findings from this test were shared with the Blaise team from Statistics Netherlands. Currently, there 
is no confirmed explanation for these errors. However, the Statistics Netherlands team and ABS are 
investigating this issue further.  
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12. Conclusion 

In conclusion, the Blaise 4.8.4 eCollect platform performs well at 512kbps and 2048kpbs end-user 
network speeds, meeting the performance targets of 5 seconds for survey navigation transactions and 
15seconds for login transactions. The platform performs well for concurrent users, supporting 441 
concurrent users for 2 hours and achieving over 1,397 submissions an hour. The system also performed 
well in endurance tests, achieving a throughput of 3,307 submissions in 8 hours with 127 concurrent users 
and maintaining responsive transaction times and stable performance characteristics.  

Challenges still remain in improving system performance for dial-up connections where transaction times 
were reported at up to 40 seconds for survey navigation transactions and 80 seconds for login 
transactions. In addition, the out-of-memory errors observed at a higher level of survey submission 
throughput are an issue and will require further investigation and resolution. Finally, the scalability of a 
Blaise Park is challenged by the single Data Server, which is further compounded by issues seen with 
end-user request time-outs caused by TCP/IP socket build-up from journaling API calls between Blaise 
Web Servers and the Data Server at higher levels of system load. Whilst additional Blaise Parks may 
allow further scalability, this may present additional complexities for surveys with very large numbers of 
respondents. 

Challenges and issues encountered during the test program will need to be considered and addressed, 
particularly in the areas of the out of memory reports seen, and poor performance using slower connection 
speeds. 

Overall, the load and performance test program allowed the ABS to gain valuable insights into 
performance, capacity and scalability of the Blaise 4.8.4 eCollect platform. Based on the test results it 
was concluded that the eCollect platform will have sufficient resources and scalability to support the ABS 
June 2013 quarter eForm survey migration goals. Furthermore, there is also potential for further 
scalability to support additional ABS eForm surveys into the future. 
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14. Appendix 

14.1. Surveys Selected for Testing 

Table 3 Surveys Selected for Testing 

Survey Expected 
eForm Take-up 

Number of 
Question Fields Reason to include in testing 

MPS 

(Monthly Population Survey) 
11,000 400 

Representative of population/household survey 
structure. Monthly cycle applies more frequent 
load on the system 

CAPEX 

(Capital Expenditure Survey) 
8,648 26 

Quarterly survey, chosen as representative of 
business survey structure, with large sample 
size. 

QBIS 

(Quarterly Business Indicators 
Survey) 

16,691 50 
Quarterly survey, chosen as representative of 
business survey structure, with large sample 
size. 

ECS 

(Engineering Construction Survey) 
4,409 140 

Quarterly survey, chosen as representative of 
business survey structure, with large sample 
size. 

REACS 

(Rural Environment and Agricultural 
Commodities Survey) 

35,000 470 Annual survey. Chosen for its length (number 
of questions) and large sample size 

 
 
14.2. Internet Connection Speeds 

Table 4* Internet Connection Speeds 

Speed No. of Connections Percentile % 

56Kb-dial-up-modem 282,000 2.32 

64Kb-ISDN 6000 0.5 

512Kb-Satellite (900ms latency)** 92,000 0.76 

512Kb-ADSL 4,727,000 38.42 

2048Kb-Other 7,060,000 58 

Total 12,167,000 100 

  
*This table was based on the ABS Internet Activity Survey Dec 2012. http://www.abs.gov.au/ausstats/abs@.nsf/mf/8153.0/ 

**Note: 512Kb- Satellite (900ms latency) could not be simulated via LoadRunner 11 for load and performance tests.  
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14.3. Out of Memory Error Logs 

 
Windows Event Application Log 1 

Log Name:      Application 
Source:        BlaiseAPIService3 
Date:          05/06/13 20:18:57 
Event ID:      1001 
Task Category: None 
Level:         Error 
Keywords:      Classic 
User:          N/A 
Computer:      rulesserver 
Description: 
10:18:57.587 TBlAPIManager.ParseXMLDoc. E.Message: Unrecognized exception: Access violation at address 
00401E6F in module 'BlAPI3S.exe'. Read of address 00000000 E.ErrorCode: -2147192832 E.ErrorSource:  
Database: 898817088 Catastrophic: true  
Event Xml: 
<Event xmlns="http://schemas.microsoft.com/win/2004/08/events/event"> 
  <System> 
    <Provider Name="BlaiseAPIService3" /> 
    <EventID Qualifiers="0">1001</EventID> 
    <Level>2</Level> 
    <Task>0</Task> 
    <Keywords>0x80000000000000</Keywords> 
    <TimeCreated SystemTime="2013-06-05T10:18:57.000000000Z" /> 
    <EventRecordID>13830</EventRecordID> 
    <Channel>Application</Channel> 
    <Computer>rulesserver</Computer> 
    <Security /> 
  </System> 
  <EventData> 
    <Data>10:18:57.587 TBlAPIManager.ParseXMLDoc. E.Message: Unrecognized exception: Access violation at 
address 00401E6F in module 'BlAPI3S.exe'. Read of address 00000000 E.ErrorCode: -2147192832 E.ErrorSource:  
Database: 898817088 Catastrophic: true</Data> 
  </EventData> 
</Event> 
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Windows Event Application Log 2 

Log Name:      Application 
Source:        BlaiseAPIService3 
Date:          05/06/13 20:19:02 
Event ID:      1001 
Task Category: None 
Level:         Error 
Keywords:      Classic 
User:          N/A 
Computer:      rulesserver 
Description: 
SaveToStream: Access violation at address 00401E6F in module 'BlAPI3S.exe'. Read of address 00000000  
Event Xml: 
<Event xmlns="http://schemas.microsoft.com/win/2004/08/events/event"> 
  <System> 
    <Provider Name="BlaiseAPIService3" /> 
    <EventID Qualifiers="0">1001</EventID> 
    <Level>2</Level> 
    <Task>0</Task> 
    <Keywords>0x80000000000000</Keywords> 
    <TimeCreated SystemTime="2013-06-05T10:19:02.000000000Z" /> 
    <EventRecordID>13831</EventRecordID> 
    <Channel>Application</Channel> 
    <Computer>rulesserver</Computer> 
    <Security /> 
  </System> 
  <EventData> 
    <Data>SaveToStream: Access violation at address 00401E6F in module 'BlAPI3S.exe'. Read of address 
00000000</Data> 
  </EventData> 
</Event> 
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Windows Event Application Log 3 

Log Name:      Application 
Source:        BlaiseAPIService3 
Date:          05/06/13 20:24:44 
Event ID:      1001 
Task Category: None 
Level:         Error 
Keywords:      Classic 
User:          N/A 
Computer:      rulesserver 
Description: 
10:24:44.462 TBlAPIManager.ParseXMLDoc. E.Message: Unrecognized exception: Out of memory E.ErrorCode: -
2147192832 E.ErrorSource:  Database: 373684400 Catastrophic: false  
Event Xml: 
<Event xmlns="http://schemas.microsoft.com/win/2004/08/events/event"> 
  <System> 
    <Provider Name="BlaiseAPIService3" /> 
    <EventID Qualifiers="0">1001</EventID> 
    <Level>2</Level> 
    <Task>0</Task> 
    <Keywords>0x80000000000000</Keywords> 
    <TimeCreated SystemTime="2013-06-05T10:24:44.000000000Z" /> 
    <EventRecordID>13855</EventRecordID> 
    <Channel>Application</Channel> 
    <Computer>rulesserver</Computer> 
    <Security /> 
  </System> 
  <EventData> 
    <Data>10:24:44.462 TBlAPIManager.ParseXMLDoc. E.Message: Unrecognized exception: Out of memory 
E.ErrorCode: -2147192832 E.ErrorSource:  Database: 373684400 Catastrophic: false</Data> 
  </EventData> 
</Event> 
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Windows Event Application Log 4 

Log Name:      Application 
Source:        BlaiseAPIService3 
Date:          05/06/13 20:24:45 
Event ID:      1001 
Task Category: None 
Level:         Warning 
Keywords:      Classic 
User:          N/A 
Computer:      rulesserver 
Description: 
IdTCPServerExecute: Out of memory  
Event Xml: 
<Event xmlns="http://schemas.microsoft.com/win/2004/08/events/event"> 
  <System> 
    <Provider Name="BlaiseAPIService3" /> 
    <EventID Qualifiers="0">1001</EventID> 
    <Level>3</Level> 
    <Task>0</Task> 
    <Keywords>0x80000000000000</Keywords> 
    <TimeCreated SystemTime="2013-06-05T10:24:45.000000000Z" /> 
    <EventRecordID>13895</EventRecordID> 
    <Channel>Application</Channel> 
    <Computer>rulesserver</Computer> 
    <Security /> 
  </System> 
  <EventData> 
    <Data>IdTCPServerExecute: Out of memory</Data> 
  </EventData> 
</Event> 
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	I. INTRODUCTION
	As one moves from Blaise 4 to Blaise 5 you see dramatic changes and none more so than in the Blaise Control Centre.  The Blaise 5 Control Centre provides a development environment that dynamically integrates design elements with the application code. ...
	 The Source Editor is used to author and maintain the application code.
	 The Resource Editor allows for the customization of graphical elements such as fonts, texts, media, and most importantly Templates and Resource Sets which are all contained in the Resource Database.
	 The Layout Designer integrates the application code with the design elements of the Resource Database.
	The layout of each question in a questionnaire is made up of one or more Templates.  Templates are constructed from elements such as Grids, Panels, Data Values and Response Values, to get the desired question display. Blaise 5 provides a set of predef...
	A Resource Set is a user defined collection of graphical elements and Templates that are used to create standard layouts within an organization. Resource Sets can be defined to provide baseline support for related categories of surveys, e.g. device ty...
	The combination of the application code for a survey and a given Resource Set comprise a Layout Set. In this manner, a single survey’s application code can be combined with one or several Resource Sets (e.g., one for a web browser and one for an iPad).
	This new feature within Blaise 5, the separation of the survey application code from the presentation and formatting specification, provides new flexibility for deploying a survey for use by different devices and modes with minimum recoding and ease o...
	III. CONVERSION FROM BLAISE 4 TO BLAISE 5
	The application we chose to convert was a multimodal (CATI/CAWI), household survey. We concentrated on the CAWI modifications necessary to produce a working Blaise 5 application since the target platform was the web.
	A. General Steps

	The Blaise 4 to 5 Source Converter tool was the starting point for the code conversion of our application. All that was needed were a few simple parameters entered into the Blaise 4 to 5 Converter dialog, Figure 1
	.
	Figure 1
	For the ‘File name:’ we chose to use the .bpf although we could have used the .bla. In the ‘Source search path:’ we selected folders containing include files, type libraries, procedures and configuration files.
	The converter will then make the changes necessary to run the application under Blaise 5.  We found that some Blaise 4 keywords such as NEWPAGE, NEWLINE and NEWCOLUMN were commented out in the new Blaise 5 code and identified as such in the Output of ...
	Figure 2
	Our application used prepare directives, $MESSAGE, $IFDEF, $IFNDEF, $ELSE and $ENDIF, to distinguish between CATI and CAWI code and these directives were converted. In addition the conditional define from the Blaise 4 Project Options was carried over ...
	B. Lessons Learned
	Once the conversion process was completed we had a Blaise 5 program that could have run without further intervention. However, after preparing the application in Blaise 5, we found that a number of warning messages were generated reflecting the keywor...
	Figure 3
	The warning messages, as shown in Figure 3, for items such as the Layout and alien procedures and their calls can be removed. Be aware that removing items that cause warning messages is an iterative process. If you prefer a cleaner set of code, we rec...


	IV. SUBSEQUENT MODIFICATIONS
	During conversion   Blaise 5 will assign a layout to each question based on the Modelib. It will also use defaults for the number of items on a page, the number of displayed columns for a response, style settings, master page and Resource Set.
	The remainder of this section will describe some of the subsequent modification we made to our application.
	A. Layouts
	Blaise 5 provides the flexibility to create customized views through the use of layout instructions which Blaise 4 did not offer.
	After running the application, as it was initially converted, we noted a number of different field layouts we needed to change. The first item we changed was the number of columns displayed for enumerations. The default is two columns, as shown in Fig...
	Figure 4
	To set the global default number of columns to one we changed the ‘Arrangement’ property in the Resource Database to one column using the Resource Editor, Figure 5.
	The result of the change is shown in Figure 6.
	Figure 6
	The next change is to questions that are used for informational purposes such as welcome screen, interviewer instructions and closing text. Blaise 5 displays as its default not only the question text but also the response. As shown in Figure 6, there ...
	We wanted to remove the ‘Continue’ response because the question is used for informational purposes only and to reduce keystrokes. To remove the ‘Continue’ we changed the FieldPane from ‘Vertical’ to ‘QuestionTextOnly’ as shown in Figure 7.
	Figure 7
	This question’s corresponding structure is pictured in Figure 8. The icon next to the field name AIN.auxWebIntroduction denotes the assigned ‘QuestionTextOnly’ template.
	This resulted in the ‘Continue’ response no longer being displayed as shown in Figure 9.
	Figure 9
	Another change we made was to make an enumerated list into a dropdown list. In this example, Figure 10, we wanted to change the month of a date of birth.
	Figure 10
	To create the dropdown we changed the DataValue Template from the default ‘AnswerList’ to ‘DropDownList’ as shown in Figure 11.
	Figure 11
	This resulted in the enumerated list being changed to a dropdown list, Figure 12.
	Figure 12
	Blaise 5 gives you the ability to change the look of a question by modifying any of the “standard” Templates. In the Resource Editor, you can make a copy of the standard template you want to modify and use this as a starting point. How to make the ver...

	B. Tables
	The concept of tables is to place fields on a page in a structured view. Depending on the instrument’s structure some fields (arrayed blocks) lend themselves to be a table. After the conversion you’ll notice in the Layout Structure, blocks and arrays ...
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	When working with tables we need to distinguish between ‘Groupable’ and the Group instruction. ‘Groupable’ refers to the contents of blocks and arrays being put into a table format; as opposed to using the Group instruction to manually group related f...
	C. Grouping
	The concept of Grouping is new in Blaise 5. The Blaise 5 Group instruction allows you to tie together related fields in order to allow a horizontal or tabular display and/or a special behavior on the screen. Phone number, full name and date of birth a...
	In our example the first grouping we did was for the child’s date of birth. In the source we grouped the date of birth fields, month, day and year and their applicable rules using the Group instruction, Figure 18.
	GROUP ChildDOBGroup  "What is ^HHChildrenNames.ChildrenNames.Person[pChildPointer].ChildFName's birthdate?"
	FIELDS
	ChildBirthMonth (AIN2460)
	{What is ^HHChildrenNames.ChildrenNames.Person[pChildPointer].ChildFName's birthdate?}
	"<NEWLINE><I>ENTER MONTH</I>"
	: TMonth,DK,RF
	ChildBirthDay (AIN2480)
	"<I>ENTER DAY</I>"
	: TDay,DK,RF {TI1_31}
	ChildBirthYear (AIN2500)
	"<I>ENTER YEAR</I>"
	: TYear,DK,RF {TI1990_2015}
	RULES
	ChildBirthMonth
	IF ChildBirthMonth = RESPONSE AND ChildBirthMonth <> EMPTY THEN
	DoBMonthInteger := ORD(ChildBirthMonth)
	IF (ChildBirthMonth.ORD = 4) OR (ChildBirthMonth.ORD = 6) OR (ChildBirthMonth.ORD = 9) OR (ChildBirthMonth.ORD = 11) THEN
	ValidDay29 := '29'
	ValidDay30 := '30'
	ValidDay31 := ''
	ELSEIF (ChildBirthMonth.ORD <> 2) THEN
	ValidDay29 := '29'
	ValidDay30 := '30'
	ValidDay31 := '31'
	ELSE
	ValidDay29 := '29'
	ValidDay30 := ''
	ValidDay31 := ''
	ENDIF
	ENDIF
	ChildBirthDay
	ChildBirthYear
	ENDGROUP
	In our application we wanted the DOB question text to appear across all three fields. In order to this we moved the question text from the month field to the Text component in the Group instruction.
	The rules in the Group instruction were taken from the Rules section in the application. Inserted in place of the rules in the Rules section of the application is the Group Identifier, ChildDOBGroup.
	As a result of grouping the month, day and year fields, they are now termed a ‘Group’ in the Layout Structure, Figure 19.
	Figure 19
	In order to get the fields to display horizontally we needed to apply a template to the group. We selected the ‘Table: Abreast’ from the Grouping templates in the ribbon which resulted in the three DOB fields being aligned horizontally, Figure 20.
	Figure 20
	Our final step was to replicate the DOB layout across the other DOB instances in the array. This was done by “Promoting” the DOB Group. We first used the ‘Promote instruction scope to block’ to promote the month, day and year fields. Next we promoted ...
	Figure 21
	As another example of grouping we grouped alike questions to form a table. We grouped the questions similar to the date of birth questions but without a Rules section. Then using the ‘Table: OptionList’ from the Groupings on the Ribbon, the table was ...
	Figure 22
	D. Lessons Learned
	1. We found that the Source Converter will automatically insert line breaks (<newline>) at the beginning of the line being new lined. However, if you need to add subsequent line breaks be sure to place them at the beginning of the new line. Adding the...
	2. While testing our application we observed that questions displayed contrary to their conditional statements and that fill strings did not fill until we selected the next page. Answers to a question can influence the visibility or the value of subse...
	In our application we needed to designate the month of the child’s date of birth to be critical so that the appropriate dropdown display of days matched the month selected. For instance April required a display of 30 days, January required 31 and Febr...
	3. After converting the application we found that only one layout set was created which was named ‘Interviewing1’.  It uses the Browser Resource Set. You will have to add other Layout Sets for your target platforms which include the assignment of a Re...


	V. DISTRIBUTING BLAISE 5 TO MOBILE PLATFORMS
	Mobile websites are universally accessible, less expensive to develop and maintain and can accessed by all mobile devices that have a browser. The issue of dealing with deployment to app store and certifications is avoided with a mobile web application.
	There are lots of articles and books on designing web sites for mobile devices but our discussion will focus on taking our Blaise 5 instrument designed for a regular PC browser or a Windows desktop and with the addition of a few layout sets, make it c...
	While this paper focused on the conversion of a Blaise 4 application to Blaise 5 we took the added steps of installing it on a Blaise 5 web server along with Statistics Netherlands’ Trade survey. We used an updated version of the Blaise app written by...
	As mentioned earlier in the Background section Blaise 5 uses Layout Sets (a combination of application code and Resource Set templates) to define the look and feel of a web application on a particular type of device. Blaise 5 provides some standard pl...
	 Windows Desktop
	 Browser
	 iPhone
	 iPad Portrait
	 iPad Landscape
	 AndroidTabletPortrait
	 AndroidTabletLandscape
	The approach taken to make the Blaise 5 survey mobile aware is by using an Adaptive design principle – Which involves using different Resource Sets or UI layouts to suit different types of mobile device browsers. The application detects the type of de...
	These styles are easily done in Blaise 5 and offer benefits such as:
	 The user experience is the same across all devices
	 Using the same application code across all platforms.
	 Same links work across all devices
	 Flexibility for future devices
	We took our converted application Blaise 5 application and added layouts for an iPad, iPhone and a 7” Android tablet. When the Blaise 5 survey is accessed from any one of these devices, the application renders the correct type of layout to fit the scr...

	VI. CONCLUSIONS
	Westat’s process to convert a working Blaise 4 IS instrument to Blaise 5 spanned a number of Blaise 5 versions. As each version was released and bugs were fixed and templates were added or updated we would rerun the Source Converter. This conversion w...
	As we moved past the actual conversion process we discovered a few not so obvious benefits of Blaise 5.  We found that Blaise 5 provides greater flexibility to customize page layouts for our application. As we make changes to the layout, they are inst...
	Though our target platform was the browser, we tested our application on other platforms including the iPad and iPhone. We were able to run our application on both the iPhone and iPad using the Statistics Netherlands Blaise app.
	It is anticipated that future releases of Blaise 5 would include features such as the use of Alien Procedures, incorporating hyperlinks in question text and the ability to duplicate Layout Sets to customize for specific platforms.
	A Questionnaire Guide to Web Accessibility
	Mark M Pierzchala, MMP Survey Services, LLC
	1. An Approach to Achieving Web Instrument Accessibility
	Statistical agencies around the world are required to field accessible web survey instruments. While there are general web accessibility standards (such as the US Section 508), there is little guidance on what accessibility means for a complex web que...
	While this paper uses the term 'accessibility', of equal importance is that the web survey instrument be understandable and useable for a blind user with a screen reader. 'Accessibility' encompasses many disabilities besides blindness such as other vi...
	Most example screens used in this document are based on real-life examples from surveys worked on by the author. For many of the screens there was considerable discussion and experimentation with clients, study directors, specification writers, and pr...
	 Describe some important Blaise IS accessibility features.
	 Motivate organizations to take up and complete this work; that is, produce a standard set of guidelines for web survey accessibility which people can use to judge their instrument's web accessibility and usability for complex screens. This standard ...
	 Compare and contrast visual web design versus aural web design for complex screens.
	 Find ways to make one instrument design work for both sighted and blind users.
	 Give information for Blaise 5 screen accessibility requirements.
	1.1 Acknowledgements
	2. Blaise IS Model Instruments
	3. Visual versus Spoken Experience
	3.1 Single-Item Examples
	Figure 1: Item showing the Uses of Visual Screen Standards
	Speech Listing 1: Text read by the Screen Reader
	Figure 2: A Radio-Button Item with many Choices
	Speech Listing 2:
	Figure 3a: Name Field with and without Instruction Text
	Figure 3b: Typing a Name with more than 20 Characters
	Speech Listing 3b: Speech Expressed while the User types a Long Name
	Figure 4: Providing instructions to Sighted and Blind Users
	Speech Listing 4: Second Open Question
	Figure 5a: Dollar and Percent Questions
	Speech Listing 5a:
	Figure 5b: Dollar Question in a Multicolumn Group
	Figure 5c: Percent Question in a Multicolumn Group

	3.2 Multiple Item Examples
	3.2.1 Related Items Forming a Question
	Figure 6a: A Further-Detail Question
	Figure 6b: The Original Paper Format of the Further-Detail Question
	Figure 7: An Other-Specify Question
	Speech Listing 7: Prompting text for the Specify Item
	Figure 8: A Quantity-Unit Question
	Figure 9: A Three-Part Date Question
	Figure 10: A Three-Part Time Question

	3.2.2 Answer One Item or the Other
	Figure 11: Enter a North American or International Phone Number
	Figure 12: Enter a Graduation Date or confirm You did not graduate
	Figure 13: Enter a U.S. State or a Canadian Province
	Speech Listing 13: Enter a U.S. State or a Canadian Province

	3.2.3 Forms
	Figure 14: A Form for a Name Collection

	3.2.4 Juxtaposition
	Figure 15: Juxtaposition of Parents’ Educational Achievement
	Screen Listing 15: Two Similar Items on the Same Page
	Figure 16: Juxtaposition of Money Borrowed and Money still Owed
	Screen Listing 16: Two Similar Items on the Same Page

	3.3 Tabular Displays
	3.3.1 Household Roster
	Speech Listing 17: Cursor in the First Row and First Column
	Figure 17: Household Roster
	Speech Listing 17a: Cursor in the First Row and Name, Gender and Age Columns
	Speech Listing 17b: Cursor in the Second Row for Name, Gender, Age, and Relationship

	3.3.2 Items placed vertically to give a Tabular Display
	Figure 18a: A Table-Like Display collecting Age Information
	Figure 18b: The Original Display collecting Age Information

	3.3.3 Table of Related Items
	Figure 19: Table of Related Items

	3.3.4 Name Collection Grid
	Figure 20: Name Collection Grid

	3.3.5 Table collecting Sales Data
	Figure 21: Table-Like Structure collecting Sales Data

	3.3.6 Two Column Table with Dependency
	Figure 22: Table collecting Financing Data

	4. The Pieces of the Puzzle
	4.1 Versions of Web Browsers, Screen Reader, and Blaise
	5. Annotated References
	http://www.snapsurveys.com/accessibility/w3c.shtml#ch1
	Survey Monkey claims Section 508 certification. Check out the following links from 2008.
	http://help.surveymonkey.com/articles/en_US/kb/Are-your-surveys-508-compliant-and-accessible
	http://s3.amazonaws.com/SurveyMonkeyFiles/508_Guide.pdf
	Overview
	Problem Description
	Object Structure
	Editing Visually
	Output
	Preparation Before Opening Visual Blaise

	Figure 3: an example of a question statement in XML output from Blaise Rules
	Figure 4: the starting screen of Visual Blaise
	File Menu

	Figure 5: Visual Blaise showing all statements, including keeps, assignments and conditions that do not lead to asked questions
	Figure 6: Visual Blaise showing an abridged version of the same sequence
	Edit Menu
	View Menu – Select Block: Finding Where and Getting There

	Figure 7: selecting a block via the “View” menu
	Window Menu – Show Key

	Figure 8: the symbol key
	Attribute Tabs
	Statement Text

	Figure 9: with a variable selected
	Figure 10: with conditional routing selected, the “Statement Text” tab shows the text of the condition
	Question and Codes Tab

	Figure 11: showing question text and codes of selected question (B002_)
	Warnings Tab

	Use Case
	Getting Familiar with the Tool – Mouse and Keyboard Controls and Feedback

	Figure 12: the highlighted border, routing arrow, and descriptor box of a selected question
	Figure 13: pop-up prompt for field name
	Deleting a Field
	Moving Elements Around

	Figure 14: before moving question B013_ via drag and drop
	Figure 15: after moving question B013_ via drag and drop
	Figure16: selecting multiple statements following the question B085_
	Figure 17: multiple selected statements cut-and-pasted before B085_
	Producing and Reviewing Output
	Conclusion

	1. Introduction
	1.1. Background
	1.2. Online Analytical Processing

	Figure 1. Example of an OLAP Cube (Nicolas, G., n.d.)
	2. Building a Data Warehouse
	2.1. The Star Schema

	Figure 2. Star schema from ADT data warehouse
	2.2. Data Flow and Processing

	Figure 3. Steps to build an OLAP cube
	Figure 4. Data flow of ETL process
	Figure 5. Breakdown of fact table loading process
	3. Building the ADT OLAP Cube
	3.1. Choosing Dimensions and Measures
	3.2. Automated Processing and Implementing Changes

	4. Real-World Usage Examples
	4.1. Tools To Connect To the Cube

	Figure 6. Option to create pivot table or pivot chart in Microsoft Excel
	Figure 7. Pivot table in Excel once connected to the cube
	4.2. Creating data sets

	Figure 8. Project list from OLAP cube
	Figure 9. Field list from OLAP cube
	Figure 10. Field-level summary report
	Figure 11. Sample ID-level report
	Figure 12. Pivot chart of average interview length over time between two sample groups.
	5. Further Development and Conclusion
	5.1. Strengths and Weaknesses of the OLAP approach
	5.2. Potential Enhancements

	6. References
	7. Appendix
	Table 1. Structure of table ADT OLAP cube (Measures, Dimensions, and Attributes)
	Our experience in producing the CAWI questionnaire for the survey "Statistical Report on the Careers of Doctorate Holders (CDH)"
	1. Introduction
	2. Objectives of the project
	3. Our current CATI questionnaire for the CDH survey
	4. Customizing the questionnaire for CAWI
	5. Security and authentication
	6. Translation of key contents into the Slovenian language
	7. Our focus is the future
	8. Conclusion



