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Introduction

Continuous Software Engineering (CSE) consists of a set of practices and
tools that support a holistic view of software development with the purpose
of making it faster, iterative, integrated, continuous and aligned with
business.

It understands that the software development process is not a sequence of
discrete activities, performed by distinct and disconnected teams or
departments.

(Fitzgerald and Stol, 2017)



Introduction

The objective of Continuous Software Engineering is to establish a
continuous flow between all software-related activities, taking into

consideration their entire life cycle.

It is a recent subarea of Software Engineering that seeks to transform
discrete development practices into more iterative, flexible and continuous
alternatives, maintaining the objective of building and delivering quality
products according to established deadlines and costs.

(Fitzgerald and Stol, 2017)

Itis a recent area, thus there are many open questions.
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Some Practices related to CSE

Lean Thinking: continuous movement, flow between activities/people,
automation, continuous improvement, business alighment.

Agile x Lean: whereas agile software development is mostly focused on the
software development function, Lean Thinking has a very explicit focus on the

end-to-end process: from customer to delivery.

Enterprise Agile (scaling up Agile): “the ability of organizations to sense

environmental change and respond appropriately” (e.g., SAFe).

DevOps: principles (culture, automation, measurement, sharing)

(Fitzgerald and Stol, 2017)
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Some CSE Proposals

Stairway to Heaven Model
(Olsson et al., 2012)
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Some CSE Proposals
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Some CSE Proposals

Continuous*
(Fitzgerald and Stol, 2017)
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It defines a set of continuous activities and organize them into categories.

Some CSE Proposals
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CSE Challenges

Win the war, not the battles: Focus on the holistic view of the end-to-end process instead of getting worried
about each technique to be implemented (some of them may not be needed in an organization)

Context and Culture: There are numerous dimensions in which contexts vary, for instance the business domain in
which organizations operate. Context and culture must be taken into account when defining which continuous
process apply to an organization.

Misplaced focus on speed rather than continuity. “speed is meaningless without continuity”. For software
engineering, achieving flow and continuity is much more important in first instance than speed.

The need for discontinuous software engineering. creativity and innovation require discontinuous thinking—in
some cases an abrupt, discontinuous change is needed rather than a gradual change.

BizDev. there are fundamental mismatches between expectations and planning strategies of business and sales
managers on the one hand, and the capability to deliver functionality in a timely fashion on the other hand.

Measurement. Part of realizing the Continuous* involves the development of appropriate metrics that can help in
predicting how fast interactions with external communities and other players in an ecosystem can be achieved.
Metrics will also be important in realizing the continuous experimentation concept, including the suggested
‘feature analytics, which will facilitate measuring the value-add of specific features .
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Some issues remain...
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Towards a Framework for CSE

« Itidentifies CSE processes and the main relations among them by means of information and data flows.
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Framework for CSE

+ Itidentifies CSE processes and the main relations among them by means of information and data flows.
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Framework for CSE
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Framework for CSE

+ Itidentifies CSE processes and the main relations among them by means of information and data flows.
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Framework for CSE

« Itidentifies CSE processes and the main relations among them by means of information and data flows.

@ Business Alignment

H BI1Z /0F

£ A Continuous Planning, Monitoring and Control

© ==
=
g g
2 =S
E | | g
[
2 5]
S . =
b Agile Continuous Continuous LS 2l
= X Experimentation b§
g Development Integration Deployment =3
z iad & ‘g ety 5
o
™
s SO =
z g
& Data e
=
N P y o
3 3
2 ! 2
2
®\Continuous Quality Assurance

—~
1 JContinuous Improvement & Innovation

Legend:

Process. Sk core process  Information flow  Data flow

(Barcellos, 2020)

19

Framework for CSE

+ Itidentifies CSE processes and the main relations among them by means of information and data flows.
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Framework for CSE

It identifies CSE processes and the main relations among them by means of information and data flows.
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Framework for CSE

+ Itidentifies CSE processes and the main relations among them by means of information and data flows.
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Research Questions and Proposals of Solution

RQ1. How to implement CSE practices and evolve from a practice to another?
(Barcellos, 2020)

It is necessary to grow knowledge about how CSE processes can be implemented.

Different organizational contexts need to be taken into account because CSE
practices must be tailored to fit the organization context.

System-Thinking based process: (dos Santos Jr. et al., 2020)
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Research Questions and Proposals of Solution

RQ2. In CSE, which are the involved processes/activities, resources, artifacts and
stakeholders? For example, what does constitute continuous integration?

(Barcellos, 2020)

Use of task ontologies to define the processes.

A task ontology clearly represents the process and provides knowledge to answer: (i)
which are the process activities? (ii) Who is responsible for performing them? (iii)
How the activities are decomposed into sub-activities? (iv) What is the control flow

between them? (v) What are the inputs and outputs of each activity?

24
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Research Questions and Proposals of Solution

RQ3. Which tools can be used to support the processes? (Barcellos, 2020)

Establishment of a set of criteria to select tools for the CSE tool chain.
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Research Questions and Proposals of Solution

(Barcellos, 2020)
RQ4. How to obtain integrated data to support software development and decision

making in CSE? g ,
[Referency Domain Ontology] : <--» VM:
A T - N M
RQ5. Which measures can be used in CSE? ' 5

Ontology-based solutions for tools integration to provide data to support data-driven

software development and decision making in CSE. &

RSRO RSMO.
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Research Questions and Proposals of Solution

RQ6. How to collect feedback from users? How to use users’ feedback to support
process and product improvement and identify new business opportunities?

(Barcellos, 2020)
Identify methods and techniques to support obtaining user feedback and stimulating
user to make explicit his/her implicit impressions.

Extend our data integration and measurement solution (RQ4 and RQ5) to cover user

feedback data. G ooy 22
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Research Questions and Proposals of Solution

RQ7. How to manage knowledge and promote knowledge sharing without creating

bottlenecks in the software development process ?

Identify useful knowledge and propose techniques/methods to capture, store,
retrieve and use it.

Represent knowledge in such a way that encourages teams to search and retrieve it.
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The Road Ahead

The framework provides an overview of a CSE environment:
It can help practitioners to better make decisions about how to implement CSE
practices considering the big picture, instead of each process in isolation.

For researchers, it can serve as a starting point to future research.

Other questions can be investigated.

New processes can be added.
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