Linear Scalability in Test
Servers

Start a performance test too high and the test delivers results that are a function of a performance
bottleneck in the test server itself and not the application under test. Start too low and the results
may not hit the upper limits of your app performance and the organization operating the test pays
unnecessarily for equipment not used to its potential. Calibration testing determines the optimal
level of load by identifying the topmost throughput in a test that achieves linear scalability on a
single test server.

Throughput Increases Proportionately To The
Number of Concurrent Users In Linear Scalability
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Applications with linear scalability deliver proportionally increased throughput as the test increases
the number of concurrently running users. The above chart runs 10 users concurrently - with each
user running a test script over and over-delivers 4 transactions per second (TPS.) A transaction is
the successful operation of a test use case, test suite, or test script. With linear scalability doubling
the number of users doubles the throughput. In the above example, 20 users of an application with
linear scalability deliver 8 TPS. Time for a quick test: If a test at 20 virtual users delivers 8 TPS, how
many TPS will 40 Users deliver with linear scalability? 40 users are double the 20 user level,
therefore, 40 users deliver 16 TPS with linear scalability.

Calibration testing determines the peak throughput possible given the operating environment. A
Scalability Index is a measurement of app throughput at several levels of load.



Scalability Index Finds The Optimal Throughput For An App
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In the above example, 40 concurrent users are the optimal level for this application. When the
calibration test goes to 80 users the TPS level decreases to 10 TPS. Above 80 users the application
throughput continues to decrease.

There are many reasons for results as found in the above example: the app backend services may
run out of network bandwidth, database caches may have filled, the load balancer may be pegging
traffic to a few app servers, the app may have a logical error that prevents it from performing when
more than a certain number of other users are on the app. And, of course, it could be the test
server has run out of resources to operate the test!

Scaling the test to the app and the test servers is time-consuming. If each test level takes 45
minutes to operate (10 minutes to start up, 20 minutes to run, 15 minutes to ramp down) the total
test time to build the above Scalability Index is 3.75 hours!

With limited performance testing time available, Appvance recommends using the Calibration
Testing Methodology to rapidly identify the optimal test levels for the application under test and
avoid running levels that do not lead to actionable knowledge.
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