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1 Overview 

This document details the load testing of the Enrol Online AJAX endpoints. The load tests were run 
against the Auckland DR site and the newly configured instance of the Mike system in the Catalyst Cloud 
Hamilton region. 

The Electoral Commission’s goal for the 2020 General Election is to be able to be able to meet peak 
loads of 70,000 transactions* per hour, with a ratio of 3 search only transactions (where a user finds their 
record and does not need to proceed to an upload or enrolment) to 2 enrolment or update transactions 
(roughly 42,000 search-only and 28,000 enrolments). This usage pattern and target is based on 
predictions drawn from the peak usage at the 2017 General Election and the changes in usage trends 
observed since the 2017 General Election. 

* For the purpose of this test and report, a “transaction” is the complete multi-step user journey 
that a user completes in their website visit (see section 7 for full details of the transactions 
used). 

2 Executive summary 

Although previous tests have been run on Catalyst Cloud, those results are not directly comparable with 
the test results discussed in this document due to changes in the predicted peak load, the definition of a 
transaction, and the construction of those transactions in the load test framework. 

The maximum throughput achieved was: 

• 101,022 transactions per hour on the Hamilton cloud instance 

• 51,860 transactions per hour on Auckland DR 

The Cloud instance exceeded the peak usage goal. However, there is some risk associated with migrating 
the production site to the Hamilton cloud instance before the Election and some tasks to complete 
before that could happen. 

The existing Auckland DR site performed significantly less well. This result is indicative of the expected 
peak usage that could be met by the – largely identical – Wellington site.  The risks associated with 
leaving the production system in its current location (Wellington) relate mostly to the risk of failure due 
to the age of the hardware, lack of warranty support, and the out of support operating system. 

2.1 Considerations and risks 

• The impact of , or any similar DDOS protection, on the application has not been 
explored and no load test of the application has been performed in that context. This 
implementation may require application changes and affect performance. 

• Network and bandwidth considerations of accessing the site from public networks are out of 
scope of this test. This load testing only accessed the application from hosts on the Catalyst 
Cloud Hamilton region. 

• In the last few weeks some critical systems have had disk failure and have needed replacements 
to be purchased and installed. 
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• The production database servers in the hardware (Wellington and Auckland) clusters are nearing 
their disk capacity – this is exacerbated by the increase in forms around election time and by 
hosting UAT databases on production hardware. 

• There is a significant amount of application time spent on application analytics reports. As a risk 
mitigation, development has been completed to give EC the option of switching off the analytics 
requests. This would stop the enrolment dashboard from working, but increase application 
performance for users. More investigation would need to be carried out to identify what 
difference this change would make to the user experience and peak load handling. 

• The increase in other applications connecting to the Mike sytem, including the eRoll application 
and the new Overseas application, may have an impact on performance during peak periods. 
Some of this extra load may be able to be mitigated if necessary. 

3 Test strategy 

The load tests were performed using the existing EOL load test framework which emulates a web 
browser making requests. This approach ensures that the full application path is tested and that the 
response times reflect the end user experience. 

The test load was a mixture of the following transactions (the percentage varies slightly between the two 
load tests due to the nature of writing the test scripts so figures are provided in Sections 4 and 5): 

• Change details with drivers licence 

• Change details with passport 

• Change details without ID 

• Enrol with drivers licence 

• Enrol with passport 

• Enrol without ID 

• Search only 

Changes from previous tests: 

• The original test mix did not contain any search only transactions. 

• The number of address completion calls has been reduced to match that seen in production. 

Multiple test runners were created in the Hamilton cloud region, and the processing scripts were 
updated to handle multiple runners. 

4 Test environment 

The load test tool was run from multiple servers in the Hamilton cloud region and connected to: 

• The Mike system running in the Hamilton cloud region. 

• The Mike system on the Auckland DR environment. 

The Auckland DR environment’s configuration and hardware is identical to the current Wellington 
Production environment and is a suitable indication of production capability. The Staging 
environment – where previous tests have been performed - has significantly less available 
hardware resources. 

Prior to testing against the Auckland DR site, the risk of changes was discussed by EC and Catalyst 
technical staff. EC accepted the risk that if a failure that required a DR switch occurred 
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• Email validation 

• ES validation 

• Address completion 

• Pre submit 

• Enrolment form 

Change details with passport 

• Initial page 

• Address completion 

• Search 

• Passport initiate 

• Passport resolve 

• Email validation 

• ES validation 

• Address completion 

• Pre submit 

• Enrolment form 
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Change details without ID 

• Initial page 

• Address completion 

• Search 

• Email validation 

• ES validation 

• Address completion 

• Pre submit 

• Enrolment form 

Enrol with licence 

• Initial page 

• Address completion 

• Search 

• Licence verification 

• Address completion 

• Email validation 
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• Pre submit 
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Enrol with passport 

• Initial page 
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1 Executive Summary 

1.1 Background 
The purpose of this Test Exit Report is to document the results and findings of the load testing 
undertaken by Electoral Commission for the vote.nz website.  In preparation for the upcoming 2023 
elections, it is crucial for the website to effectively handle the projected workloads and 
accommodate future growth. EC Systems Analyst have been engaged to conduct performance 
testing on the vote.nz website and ensure its capacity to manage the anticipated volumes of visits. 

1.2 Test Approach 
Smoke tests were conducted on the system to ensure both the environment and test is working 
correctly, before performing any big performance tests on the system.  
 
To replicate this traffic, the website Dotcom monitor was used to simulate the API throughput. The 
scripts were created JMeter and then uploaded in Dotcom Monitor. All tests were executed when 
the traffic on vote.nz is the lowest. 
 
Dotcom monitor is a web-based application that allows you to perform different kinds of load tests. 
The following tests were conducted: 

 

Test Scenario Description 
Concurrent test 
scenario 
500 Concurrent 
users 

Simulate the behaviour of 500 public users visiting the website 
and navigation on different pages of the website. 
Assess the results and run the next test of 1000 concurrent 
users 

Concurrent test 
scenario 
1000 Concurrent 
users 

Simulate the behaviour of 1000 public users visiting the 
website and navigation on different pages of the website. 
Assess the results. 
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1.3 Key Findings and Observation 
Concurrent test: 

 Vote.nz can is capable of handling 1000 concurrent users accessible the website and 
navigating through different pages. Both the 500 & 1000 concurrent users test executed 
successfully with no major errors. When looking at the reports the main errors were validation 
errors and a few runtime errors on the big load. 

 All tests were done on the production website outside of business hours.  
 The 1000 concurrent users test was done twice. The first test concluded that the load was 

pushing the response time to be longer, approximately 10 seconds to load page at the pick. 
After the scaling up the server we can see that the response time was cut by half averaging at 
5 seconds. 

 The 500 concurrent test was done before changes were done on the server. Rerunning it 
would show lower response time on the pages 

 

1.4 Load Test Setup 
The load tests were to simulate a set of concurrent users accessing vote.nz. In the JMeter script the 
users would navigate through out multiple pages on the website, checking how to enrol online, 
visiting FAQs, checking information about the Māori electoral option and looking at key dates for the 
2023 General Election. 
 
Both tests had a delay set to a minimum of 3 seconds and a maximum of 6 seconds. The delay 
function adds programmed pause between steps in the monitoring script execution process which 
simulates the behaviour of a real user reading through pages.. 

1.4.1 500 Concurrent users 

2 different devices hosted in Datacentres in Australia were used to simulate the pick of 500 users 
connected on our website.  

 

 
 

The test planned to start with 100 concurrent user and scale by 100 users every minute for 4 
minutes. 500 concurrent users to hold for approximately 10 minutes. 
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Load coming from Asia Pacific, Sydney – AWS, Australia East, New South Wales – Azure with a 50% 
split between them two. 

1.4.2 1000 Concurrent users 

2 different devices hosted in Datacentres in Australia were used to simulate the pick of 1000 users 
connected on our website.  

 
The test planned to start with 100 concurrent user and raised by 45 users every minute for 20 
minutes. 1000 concurrent users to hold for approximately 10 minutes. 
Load coming from Asia Pacific, Sydney – AWS, Australia East, New South Wales – Azure with a 50% 
split between them two. 
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2 Load test results 

2.1 500 concurrent users 
The test was a scheduled test that started on the 31st of August 2023 at 03:30:00AM for a duration 
of 14 minutes. 
 
A total of 3220 session were created with 86% that were succeeded and 3% that failed. 11% were 
uncompleted due to validation errors. An average of 220 sessions per minute were created. 
The average time a simulated user would have spent on the website was 168 seconds. 
 
The blow graph shows the number of sessions that were started throughout the test. We can see 
that 12 minute in the script a few sessions were uncompleted due to the length of the test. 
 

 
 
The graph below shows the number of cumulative sessions slowly ramping up throughout the test. 
12 minutes in the test we can see those uncompleted sessions due to length of the test (unable to 
finish script). 
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The following show the number of errors and errors by type during the test. Only validation errors 
happened during this test. This can be due to a variety of factors and specific use cases, such as page 
processing logic changes, web server behaviour, browser behaviour on a particular request. 

 
 
The below shows the number of web request that were done on the server of the website peaking at 
6000 requests. Highlighted in red the timeline of the test. 
 

 
Page response time was in average 5 seconds to open a page with a maximum of 9 seconds for some 
users. Highlighted in red the timeline of the test. 
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We can see the response codes are what we would expect during a load test. The response codes 
received are what you would expect. 

 
 
The network throughput sent an average of 590~ MB and received nearly 1.9GB. 

 
 

2.2 1000 concurrent users 
A first test was executed on the 1st of September, but the page response time was too high. A 
request was done to silverstripe to scale up our Virtual Machine to run a second test. 
 
The second test was a scheduled test that started on the 8st of September 2023 at 03:00:00AM for a 
duration of 30 minutes. 
 
A total of 8699 sessions were created with 86% that were succeeded and 10% that failed and 4% 
were uncompleted due to validation errors. An average of 280 sessions per minute were created. 
The average time a user would spend on the website was 157 seconds. 
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The blow graph shows the number of sessions that were started throughout the test. We can see 
that 27 minute in the script a few sessions were uncompleted due to the length of the test not 
allowing them to finish. 

 
The graph below shows the number of cumulative sessions slowly ramping up throughout the test 
and stagnating for a few minutes at the end. 27 minutes in the test we can see those uncompleted 
sessions due to length of the test (unable to finish script). The errors are stable and low. 

 
The following show the number of errors and errors by type during the test. We had mainly 
validation errors during the script and a few runtime errors. The runtime error indicates the issues in 
the script (some script variables are invalid or cannot be found). 
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The below shows the number of web request that were done on the server of the website peaking at 
7500 requests at 3:15 (middle of the test).  

 
Page response time was in average 5 seconds to open a page with a maximum of 9 seconds for some 
users. The first test ran for 1000 concurrent users were picking at 10 seconds or more in average. 

 
 
We can see the response codes are what we would expect during a load test. The response codes 
received are what you would expect. 
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The network throughput on the server sent an average of 3.67~ MB and received nearly 2.7GB. 
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Overview of results 
Silverstripe has been requested by the Electoral Commission to review the performance characteristics 
of the https://vote.nz and https://elections.nz websites, both of which are hosted on the same 
Silverstripe Cloud (AWS) stack. 
 
The performance review has been conducted from two different angles: 

1. Load test of common user journeys across the websites 
2. Code review of the Silverstripe CMS application to identify targets for further optimisation 

 
The Electoral Commission has provided statistics based on previous analytics which provide the 
following expectations that we have based our performance testing around: 
 

● Peak average page views per second:​ 34 - 42 
● Maximum page views per second:​ 42 - 67 

 
All of the above numbers are based on highest expectations for 'peak hours' e.g. the highest expected 
traffic to the websites during the busiest hour of the busiest day of the year for the websites. 
 
Our testing methodology and detailed results are provided below for review. Additionally, we have 
included some recommendations for changes that we suggest could be made to the websites to 
further increase capacity and stability in high-load scenarios. 
 
In conclusion, we believe that both websites are well situated for any legitimate traffic spike that we 
expect to see.​ As you will see in the detailed results below we achieved sustained traffic rates of 500 
requests per second, which is well in excess of the maximum page views per second noted above 
(67/sec). 
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Recommendations 
The below recommendations are suggested by Silverstripe to help increase the performance of the 
websites - some of these can have immediate user-facing impacts (e.g. faster webpage loading times), 
and others will help to increase the 'headroom' that the websites have (e.g. the capability to serve more 
users at the same time). These are based on our in-depth review of the performance while the websites 
were under load. 
 
Each recommendation is prioritised in two different ways, both based on a High, Medium, and Low 
ranking scale: 

1. Importance: ​Silverstripe's opinion as to the importance of making this change - balancing the 
expected difficulty of making the change, any risks associated with the change, and the benefit 
that the change may make to the websites. 

2. Impact: ​Slverstripe's opinion as to the positive impact that the change may have on the 
websites. Note that some recommendations are not expected to help with normal day-to-day 
performance, but may only be noticed under certain circumstances, these are noted within 
each recommendation. 

R01: Lower database utilisation by adding template 
partial caching 
Importance: High 
Impact: Medium 
 
As noted during an early video conference call prior to the release of this document, we recommend 
that template partial caching is implemented by the development vendor. During the performance 
testing work on UAT, it was identified that the database utilisation was the primary issue that was 
causing the websites to slow down. Implementing template partial caching can help to alleviate a lot of 
unnecessary database queries, lowering the CPU utilisation of the database servers. 
 
This will also help ensure that page response times are lowered when HTTP-level caching is not 
available (e.g. because a website visitor has visited a page not currently being cached by  
 
More technical information on template partial caching is available on the Silverstripe CMS developer 
documentation site . We strongly recommend that this is enabled for the following areas: 1

1. Main website navigation (HeaderElectionsMainNav.ss and HeaderVote.ss) 
2. Breadcrumb trails on pages (BreadcrumbsTemplate.ss), if it lowers the number of database 

queries required to render the page 
3. Anywhere else that the <% loop %> template structure is used, especially where ORM objects 

are iterated over, if it lowers the number of database queries required to render the page 
 
When developing template partial cache functionality, it can be very helpful to use the 
lekoala/silverstripe-debugbar module  to ensure that the template cache is being hit, and also to 2

ensure that the number of database queries is lowered. 

1 https://docs.silverstripe.org/en/4/developer_guides/performance/partial_caching/ 
2 https://github.com/lekoala/silverstripe-debugbar 
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R04: Investigate how YouTube videos are embedded 
Importance: Medium 
Impact: Low 
 
By default, Silverstripe CMS requires API calls to the YouTube API for every YouTube video that is 
embedded via the WYSIWYG editor field in the CMS. This isn't necessary for the vote.nz website, and 
this can add multiple seconds to page rendering times while we wait for multiple API responses from 
the YouTube API. As discussed during an earlier video conference, we recommend removing these 
and replacing them with a direct integration via an HTML <iframe> tag (e.g. not using the WYSIWYG 
editor, but instead create a specific 'Video' content block). 
 
We have noted that the impact of this is Low, but that is only because there are a small number of 
pages on the websites that include videos. If a high-traffic page (such as the homepage) includes 
YouTube videos, the impact on this could be significantly higher. 

Detailed results 
There are two major tests that we have performed. The first test ensures that the most often-requested 
page (the homepage) is well configured within  and the second ensures that a wider range of 
different types of content (e.g. images, CSS and JS files) and web pages are also well configured. 
 
The results of this testing is sufficient to have us agree that the websites are well-cached by 

 and should handle any legitimate traffic sufficiently well during the election period. 
 
We have performed additional testing prior to these tests over longer periods of time and have not 
noted any degradation in performance during these longer 'soak' tests, however these are not 
replicated below to avoid confusion with the different test methods. These soak tests did not highlight 
any other issues (the key confirmation with soak tests is that performance does not degrade over time, 
and this was not noted). 

T01: Homepage load test 
In this first case, we only request the homepage HTML and no other content. This ensures that  
is correctly caching dynamic content that would otherwise be rendered by Silverstripe CMS. As can be 
seen from the results below, this is successful, with an average of 599 requests per second. At this 
point it is clear that  is capable of caching the homepage successfully, and this is significantly 
higher than any of the expected metrics as noted in the Overview section. 
 

 
Figure 1: Test showing the average request took just 276ms, 

with a throughput of 599 requests per second. 
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Figure 2: Showing the average response time for all requests within a given second. Note that the slow 

increase here indicates that the testing infrastructure was under pressure, rather than  (in 
other words, the increase is not a problem that needs to be resolved). 

 

 
Figure 3:  graph showing the significant increase in traffic to the websites during testing,  

showing requests per second as high as ~750req/sec. Typical website traffic is seen  
before and after the spikes, well down in the 20-30 requests per second range. 
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Figure 4:  graph showing the tests impact on Mbit per second (aka throughput). 

 

T02: Comprehensive load test (  
The second test we performed was a more comprehensive test that included loading the homepage 
and all assets necessary to render the homepage (e.g. images, CSS and JS files, favicons etc) to ensure 
that all files are suitably cached by  We also included a small number of other website pages 
to ensure  is also caching those. 
 
Unfortunately during this test our load testing infrastructure had some issues compiling results, and so 
we don't have the same level of detail that we have for the first test (T01 above). However, while 
running this test we noted a similar level of traffic within  with peaks around 600 requests per 
second and approximately 250Mbit/sec at peak. You may notice that this is significantly lower 
throughput than T01 above, however that is expected because the larger responses (HTML pages) 
were performed less frequently compared to the other smaller requests (images and the favicon in 
particular). 
 
If the Electoral Commission prefers, we are happy to re-perform this testing to gather the graphs and 
statistics, however we do not believe this is necessary as we did not identify any issues with the 
websites during this testing. 
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