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Goal of today...

•Rationale behind continuous experimentation

•Technical realization of continuous experimentation

•Different implementation strategies

•Role of monitoring

•Evolution of continuous experimentation
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What is the job
of a Software Engineer?
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What is the job of a Software Engineer?
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Provide Value
(Make something more efficient or create something new)

Implement features from backlog

Well-designed architecture
Properly test

(These are mere means to reach the goal)

Pump out source code



Cont. Delivery is Key for Value-Driven SE
•Reduced lead time means 
earlier business impact

•Accept that best solution is 
unknown up-front, learn and 
improve approach as you go

• Identify bad ideas earlier, so 
you can try more ideas
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Experiment With Minimal Versions of Your Idea
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?Be prepared to 
abandon finished 
features.

Requirements engineering becomes as important as delivering code

Plan with having an 
incorrect intuition



Continuous Experimentation
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Continuous Experimentation Pipeline
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Commit Level
Compile
Unit tests
Assembly

Static Analysis

Artifact Repository

Version Control

Automated 
Acceptance Testing
Setup Environment

Deploy
Integration Testing

User Acceptance Tests
Setup Environment

Deploy
Manual Testing

Performance/Capacity Tests
Configure Environment

Deploy
Performance Tests

Production
Configure Environment

Deploy

ConfigSource Code

Operator

Tester

Developer

Binaries

BinariesBinaries

Production

Feature 1

Feature 2

…

Dashboard

Data Scientist

Deployments



When To Continuously Experiment?
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Does not replace traditional testing

Humans... opinionated, irrational, have preferences.

Sometimes, scale is necessary for testing
(e.g., performance, machine learning, ...)

Unit Tests

Integration 
Tests

UI 
Tests



How to experiment continuously?
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Add a New Feature
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frontend

products

auth

search

recommendation



Add a New Version of a Feature
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search
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How to Setup an Experiment?
•Define experimental parameters
•Participants (e.g., do not churn them)
•Duration (e.g., day of week effect)
•Hypothesis (e.g., falsifiable)
• ...

•Select relevant performance metrics

•Establish necessary infrastructure
13



Variant 1: Dynamic Traffic Routing
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Load Balancer

Version A

Version B

95%

5%

Config



Variant 2: Feature Flags
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App Coordinator

User 
Details

Active Features: 
FOO, BAR, BAZ

if(isActive(“FOO”)) {
...

} else {
...

}

Interactions between active features present a maintainability 
nightmare. Keep features small, isolated, and short-lived. 



Solution (Again) Depends on Use Case
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</>

Mobile Phones
(App Stores)

Web Pages Micro Services

Installed Software
(“Fat Clients”)

Not an exhaustive list... Just food for thought.



Implementation Strategies
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Canary Release

• Internal Releases
(“Eat your own dogfood”)

•“Warm” audience
(e.g., beta channel)

•“Cold” audience
(e.g., random sample)
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Load Balancer

Production Canary



Gradual Rollout
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Load Balancer

Production New Version

With more confidence, serve more users with new version.



Blue/Green Deployment
•Host two identical 
environments

•One is active at a time

•Switch after new 
deployment

•Database migration 
needs automation

20https://martinfowler.com/bliki/BlueGreenDeployment.html

Load Balancer

Green (inactive)Blue (active)



Red/Black Deployment
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Use cloud instances to enable rolling updates

Load Balancer

CurPrev Next



Dark Launch

22https://www.ibm.com/garage/method/practices/run/practice_dark_launch_feature_toggles/

Hidden Flags Backend Launches

Publish features that are not ready for release

App

Endpoint 1

Endpoint 2

Endpoint 3

Endpoint 4Testing App

REST API & Microservices

- +

http://myapp.com?darklaunch=yes
+



So, how to decide..?
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A/B Testing

•Controlled experiment on 
two app versions
•Production version (A)
•One(!) new feature 

integrated into system (B)

•Proper metrics needed 
for comparison

24https://upload.wikimedia.org/wikipedia/commons/2/2e/A-B_testing_example.png



General Performance Metrics

•CPU

•Memory

•Disk
•Usage
• IO

•Network IO

25https://stackoverflow.com/questions/37951375/is-it-possible-to-embed-aws-cloudwatch-dashboards-in-a-webpage-for-internal-comp



Business Metrics
•Sales / Revenue

•Costs

•New Users

•Loyalty

•Retention

• ...
26https://blogs.sap.com/2017/05/08/business-performance-metrics-every-business-owner-should-know/



Domain / Experiment Specific
•Find relevant metrics
•Click Rate
•Navigation Paths
•Number of Impressions
• Time on site
• ...

•The metrics must help to 
(in-)validate the hypotheses
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Monitoring vs. Logging
Logging
•Persist system events
•Often used for debugging or audits
• Low-level, raw data

Monitoring
•Collect and aggregate raw data
•Analyze metrics
•Generate insights
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The Rocky Road to
Continuous Experimentation
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30Fabijan et al. “The Evolution of Continuous Experimentation in Software Product Development“, ICSE, 2017



Technical Focus of Product Dev. Activities
•Logging of Signals

•Work on data quality issues

•Manual analysis of experiments

Transitioning from the debugging logs to a format that 
can be used for data-driven development

31Fabijan et al. “The Evolution of Continuous Experimentation in Software Product Development“, ICSE, 2017



Experimentation Platform Complexity

•No experimentation platform

An initial experiment can be coded manually (ad hoc)

32Fabijan et al. “The Evolution of Continuous Experimentation in Software Product Development“, ICSE, 2017



Experimentation Pervasiveness

•Generating Management Support

Experimenting with, e.g., design options, for which it is 
not a priori clear which one is better. To generate 
management support to move to the next stage.

33Fabijan et al. “The Evolution of Continuous Experimentation in Software Product Development“, ICSE, 2017



Engineering Team Self-Sufficiency

•Limited understanding

External Data Scientist knowledge is needed in order to 
set-up execute and analyze the controlled experiment.

34Fabijan et al. “The Evolution of Continuous Experimentation in Software Product Development“, ICSE, 2017



Experimentation Team Organization
•Standalone

Fully centralized data science team. In product teams, 
however, no or very little data science skills. The 
standalone team needs to train the local product 
teams on experimentation. We introduce the role of 
Experiment Owner.

35Fabijan et al. “The Evolution of Continuous Experimentation in Software Product Development“, ICSE, 2017



Overall Evaluation Criteria

OEC is defined for the first set of experiments with a 
few key signals that will help ground expectations and 
evaluation of te experiment results.

36Fabijan et al. “The Evolution of Continuous Experimentation in Software Product Development“, ICSE, 2017



Conclusion
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Interesting Connection Points
•DevOps

•Release Engineering in Practice
• Site Reliability Engineering
•Build Sheriff
• ...

•Data Science

•Software Product Line
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After today's lecture, you...
•can explain rationale behind CE

•know how to technically enable CE

•can explain the differences between various 
implementation strategies

•understand the role of monitoring and A/B testing

•know about the evolution of CE in a project
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