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Introduction

Agile software development methods have become very popular and provide
effective methods to quickly respond to changing customer needs.

However, these agile methods are mainly used by software developers in the IT
function.

Organizations want better collaboration between development and operations
departments so that bugs are identified faster and resolved early.

Attempting to achieve these opposing functional goals (speed vs. stability) in an
internal cross-functional team is likely to create tensions

Research and practice do not yet fully understand how and why exactly these
tensions occur and lack guidance on how to effectively navigate them.

Many scholars have applied control theory to explain the process of managing
project teams

The focus on control in software development projects has led to valuable
New Paper: Integrating development and operations teams: A control approach for DevOps contributions to research and practice

https://www.sciencedirect.com/science/article/pii/ 71772723000283
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Project Management and DevOps

DevOps

Sequential Procedure -LLLI_
DevOps is a cultural and

Agile Manifest @ technological concept for
giie Manires D» integrating tasks and skills

relating to software product
planning, development and
operation in cross-functional

teams (wiedemann et al. 2020).
DevOps O

(Hemon et al. 2018) (Beck et al. 2001) (Kim et al. 2016)
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Benefits of DevOps

Biz

Planning

Requirements

Test

Design

Dev

Development

Further Development

Test

Release

Agile Software Development

Ops

Deploy

Monitor

Support

Operate

DevOps

BizDevOps — End2End Value Stream

https://stackify.com/bizdevops-guide/
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DevOps Key Principles
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DevOps Principles

I

Focus on people:

= Mutual trust

=  Willingness to learn and continuously improve
=  Constant flow of information

=  Openness to change and experimentation

!

Mapping of simple, recurring processes and/or full automation of entire environments:
= Continuous Integration and Continuous Delivery
=  Save time, avoid problems, create consistency and enable self-services

Application of lean principles:

= Minimization of workloads

=  Shorten and strengthen feedback loops

= |dentify and minimize inefficiencies in processes

Metrics

Monitoring of the complete system incl. all components and the underlying (automated)
processes:

= Create uniform evaluation criteria

= Measure everything continuously and show improvements

= Basis for continuous and sustainable improvements

Sharing

"Sharing is Caring" readiness within the organization and across organizational boundaries:
Sharing knowledge, tools, and source code, learning from each other, and proactively sharing insights.
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DevOps Research

Theoretical
Foundation

Challenges

Research Gaps

Alignment 'ﬁé’“ Control é/
T~——" ~——— R

Internal IT-Misalignment \ Dl\i/:c(];irhe;r:igrcr)\r:rm \
T~——" ~———

- What are the mechanisms by which
software development and operation
achieve alignment?

- What control mechanisms can
successfully navigate the tensions in
DevOps teams?
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Business-IT Alignment — Some Conflicts
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Tripartite Intra-IT Alignment Mechanisms

Tripartite Intra-IT Alignment Mechanisms ('o,:“
Intra-IT canse Integrated Individual Multidisciplinary | Produce Intra-IT
Misalignment Responsibility Componentization Knowledge Alignment

1 1 1
1 1 1
1 1 1
- I 1 1
Own Depiction 1 1 1
1 1 1
1 1 1
¥ 4 4

Agile extension Silent releases Problem ownership

Process Automation Containerisation Skill enhancement

Product Orientation Convertible infrastructure Distribution of skills

Grounded theory model with three mechanisms for achieving intra-IT alignment in DevOps teams.
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Information Systems Control Literature

In software development literature control is defined as management's “attempts to ensure that
individuals working on organizational projects act according to an agreed-upon strategy to achieve
desired objectives” (irsch, 199 p. 1)

focus on IS project performance as a consequence of control-mode choices

Control effects : : -
measured n tel‘mS Of qua“ty and EffICIency (Barki et al. 2001; Wiener et al. 2016).

refer to the antecedents of the specific projects’ control portfolio configuration

Control choices .
with control modes and control amounts wieneretal. 2016).

refers to the project size, project tasks, etc. i 199 wiscr 1997, and the stakeholder
Control context context refers to the characteristics of the controller and controllee and their
relationships isch 2004

concentrate on the style according to which control modes and amounts are

Control dynamics SN .
exerC|Sed n p I’aCtI ce (Choudhury and Sabherwal 2003; Kirsch 2004; Remus and Wiener 2012).
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Differences Between Development and Operations by IS Control (excerpy

Theme Development Operations
Control = High efficiency and quality project outcome (sark et al. 2001; Wiener et al. 2016) = Measurement of Service Level Agreements (SLAS) via ticket
effects measured by project completeness in terms of time, budget (ei et al management tools (e.g., ticket resolution time) (rrusson et al. 2014).
2013), and meeting user requirements (irsch 1996) = Aiming at the stability of running software due to the reduction of
= Provision of rapid software features (rizgerald and stol 2017) production releases («imand westin 1988)
Control = Combination of control modes (formal: input, behavior, and output = Application and measurement of standardized operations
choices control; and informal: clan and self-control) for project control processes (ITIL) (poliard and cater-steel 2009; Trusson et al. 2014) N
portfolios (xirsch 1997). corresponding governance frameworks (COBIT) (april et al. 2005)
= Control degree and influence on control style choices (eumann etal. 2015, = Avoidance of software outages due to monitoring (velson et al. 2000; Shatt
Kirsch 1996). and Vessey 2006).
Control = Project and stakeholder context (xirsch 1996; Kirsch 1997; wiener et al. 2016). = End-user and stakeholder-oriented (eison et al. 2000).
contexts = Collaboration in teams using agile project management or waterfall = Usage of IT service management approaches as a management
methods (cram etal. 2016b) tool (Trusson et al. 2014)
Control = Rapid changes across project lifecycle phases wieneret al. 2016) = Adoption of new or modified demands in terms of technology and
dynamics = Changes in control modes, control amounts (choudhury and Sabherwal 2003; Kirsch platform changes (edverg et al. 2012; Nelson et al. 2000).

2004), and control Styles (Choudhury and Sabherwal 2003; Gregory et al. 2013; Kirsch 2004)

Seeking quality and stability of software (+emon-Hildgen et al. 2020)
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Tensions Resulting from Differences in Control Themes

A tension is defined as “stress, anxiety, discomfort, or tightness in making choices,
responding to, and moving forward in organizational situations” e..an et al 2016, p. 67)

» Based on the extant literature on the different approaches of software development and operations, we
derived four control tensions: method discomfort, goal conflict, decision rights, and time rhythm.

= When a company decides to combine both functions into DevOps, the tensions need to be assessed and
managed—otherwise, the new structure will not be successful.

= Some companies have successfully managed the transition toward a combined DevOps model and have
had success in managing the tensions arising within these departments.

Zh School of
AW Management and Law



Tensions in Software Development and Operations Teams (excerpt)

Source of Tension How Tensions Manifest e

Tension 1: Goal conflict

Edberg et al. (2012); Fitzgerald

Speed vs. Stability  High numbers of software changes inherently jeopardize stable production, as every change carries the risk of .4 s eo17): keitetal.

(2013); Maruping et al. (2009);

a system failure. Operations favor few updates and additions, whereas development seeks the opposite. Trusson et al. (2014)

Tensions 2: Method discomfort

Tarafdar and Tanriverdi (2018);

Agility vs. Structure The different methodological approaches are a breeding ground for tension. While development heralds a Fitzgerald and Stol (2017):

« ) » « . . ” . ) . « . . . ” . Hemon-Hildgen et al. (2020);
learn from mistakes” and “fail fast, fail often” culture, operations maintain a “failure is not an option” mindset.  «ancheretai. 2018 vassia

et al. (2016)

Tension 3: Decision rights

Fitzgerald and Stol (2017);

Project vs. Service The two management styles differ and the responsible managers are measured by metrics that are not Kirsch et al. (2002); Shaftand
. . . . . . . . . 3 Vessey (2006); Wiener et al.
aligned with each other, tensions arise, as both parties aim to achieve their aims for their work stream. (2016) Edberg et al. (2012)

Tension 4: Time rhythm

Edberg et al. (2012); Kirsch

Short Term vs. Development is used to deliver projects quickly, whereas operations seek to provide long-term stability— (2004): Trusson et al (2014)
Long Term leading to distinct tensions. Development might describe operations as “too slow,” whereas operation’s reply

would be “too hectic, not well thought through.”




Research Method

= Qualitative research methods are well-suited to analyzing novel phenomena and deriving compelling
explanations.

= (Case studies are recommended for conducting research to answer “how” or “why” questions about
contemporary issues such as DevOps teams and are well-suited for studying real-life events (vin 201s)

= We collected primary and secondary qualitative data in an in-depth field investigation.

» The analysis of the transcripts was guided by the Glaserian grounded theory approach Giaser  strauss, 1967)
and the inductive analytical approach presented by cioia et al. 2013

» The primary data consisted of a case study comprising 21 semi-structured qualitative interviews.
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Data Structure

First-order concepts (address tensions)

Solve differences in cultural aspects to avoid team disagreements
Give responsibility to teams for more autonomous decisions

Second-order concepts

Goal conflict

Reduce manual activities for operations

Testing of software and deployments to production
Avoid interruptions due to manual processes

Enable proactive monitoring to recognize failures early

Break down vertical IT silo structures
Creation of agile operations
Reshuffle the workforce

Solve dependencies to other IT units

Method discomfort

Adapt new skills and acquisition of knowledge

Enable few people with the right skills to work in teams
Bring different professional backgrounds together
Share knowledge within the team to guarantee backups

Strive to adopt a "you build it, you run it" mentality
Transform mindsets to understand development and operations tasks
Move from project to product orientation

Decision right tightness

Establish shared responsibilities to avoid finger pointing
Taking responsibility for healthy software

Loss of supervisors' control
Change leadership style from command and control to collaborative

Time rhythm stress

Greater prioritization of operational work
Voluntary readiness of performance team members for on-call duties
Ensure execution traceability of development and operations tasks

——»

Consensus

Automation

Restructuring

Social capital

Mentality change

Responsibility
acceptance

Democratization

Traceability

Aggregate dimensions

Participation in
shared vision

Right of co-
determination

Common sense
of duty

16
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Key Dimensions and Mechanisms that Mitigate Tensions in DevOps

Dimensions

Description

Associated
Tensions

Key mechanisms and explanations

Participation in
shared vision

Right of
co-determination

Common sense
of duty

DevOps teams
develop and enact a
common view for a
collaborative-working
style.

DevOps teams
determine how to
assume responsibility
and navigate joint
decision rights for the
software delivery
lifecycle.

DevOps teams
achieve ownership

through the adaption of

the leadership style
and transparency for
all activities.

Goal conflict

Method discomfort

Method discomfort

Decision rights

Time rhythm
stress

Consensus: DevOps teams assume responsibility for the product and work toward a
common goal through coaching.

Automation: Resolving manual activities and automating DevOps processes such as
testing and deploying updates.

Restructuring: DevOps teams are set up and integrated with established IT functions.
Social capital: Depending on the product, DevOps teams are responsible for the
necessary development and operations skills that must be learned within the team.

Mentality change: DevOps team members work in teams with end-to-end
responsibility for the software delivery lifecycle.

Accepting responsibility: DevOps team members with different backgrounds are
responsible for software quality and for managing all software-relevant problems.
Democratization: A DevOps leadership style that moves from command-and-control
to a more collaborative control approach.

Traceability: The DevOps team’s understanding and assimilation of activities from
both development and operations.
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Mitigation of Tensions Through Control Mechanisms
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Further Research...

examine suitable measures of success and failure for DevOps
teams and address the influence of control characteristics.

focus on the potential role of inter-organizational control and
its effect on control (outsourcing).

investigate which products are suitable for DevOps.

validate with quantitative methods.
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Possible Research Collaboration Topics

1. DataOps/ AlOps Case Study

2. Al applications in cross-functional Teams (DevOps)

3. Autonomous product teams (e.g. DevOps ) and the
application of low-code and no-code platforms

4. Therole of theindividual IT identity in self-organizing
product teams (DevOps)

5. A practice guide for DevOps implementation —
A step-by-step introduction using a company example /___%
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Thank you.

Email: Anna.wiedemann@zhaw.ch
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https://www.zhaw.ch/de/ueber-uns/person/wiep/
https://www.linkedin.com/in/dr-anna-wiedemann-b06a45173/

References

- Beck, K., Beedle, M., Bennekum, v. A., Cockburn, A., Cunningham, W., Fowler, M., . . . Thomas, D. (2001). Manifesto for agile software development. In. http://agilemanifesto.org

- Bass, L. 2018. "The Software Architect and DevOps," IEEE Software (35:1), pp. 8-10.

- Conboy, K. 2009. "Agility from First Principles: Reconstructing the Concept of Agility in Information Systems Development,” Information Systems Research (20:3), pp. 329-354.

- Computerwoche: https://www.computerwoche.de/a/was-ist-dataops,3553890

- Fischbach, M., Puschmann, T., and Alt, R. 2013. "Service Lifecycle Management," Business & Information Systems Engineering (5:1), pp. 45-49.

- Hemon, A., et al. (2018). Job Satisfaction Factors and Risks Perception: An Embedded Case Study of DevOps and Agile Teams. International Conference on Information Systems.
San Francisco.

- Kim et al. 2016, The DevOps Handbook. IT Revolution Press

- Krancher, O., Luther, P., and Jost, M. 2018. "Key Affordances of Platform-as-a-Service: Self-Organization and Continuous Feedback," Journal of Management Information Systems
(35:3), pp. 776-812.

- Forsgren, N., et al. (2019). State of DevOps Report, Google Cloud.

- Lewis, M. O., Mathiassen, L., and Rai, A. 2011. "Scalable Growth in It-Enabled Service Provisioning: A Sensemaking Perspective," European Journal of Information Systems (20:3),
pp. 285-302.

- Medienmitteilung Nexthink: https://www.personal-schweiz.ch/aktuelles/article/nextthink-studie-mitarbeiter-verlieren-durch-it-ausfaelle-jaehrlich-zwei-wochen-an-arbeitszeit/

- Peters, C., Farley, D., Villalba, D., Stanke, D., DeBellis, D., Maxwell, E., Meyxer, J. S., Xu, K., Harvey, N., and Kulesza, T. 2022. “Accelerate State of Devops 2022.” Retrieved 07-
12-2022, 2022, from https://cloud.google.com/devops/state-of-devops

- VersionOne. 2022. “The 16th Annual State of Agile Report.” Retrieved 07-12-2022, 2022, from https://stateofagile.com/

- Wiedemann, A., Wiesche, M., Gewald, H., & Krcmar, H. (2020). Understanding How DevOps Aligns Development and Operations: A Tripartite Model of Intra-IT Alignment,
https://www.tandfonline.com/doi/full/10.1080/0960085X.2020.1782277

- Slides 1, 10-18 are based on the paper: https://www.sciencedirect.com/science/article/pii/S1471772723000283 References can be found there.

Zh School of
22 AW Management and Law


https://www.computerwoche.de/a/was-ist-dataops,3553890
https://www.personal-schweiz.ch/aktuelles/article/nextthink-studie-mitarbeiter-verlieren-durch-it-ausfaelle-jaehrlich-zwei-wochen-an-arbeitszeit/
https://www.sciencedirect.com/science/article/pii/S1471772723000283

	Folie 1
	Folie 2: Introduction
	Folie 4: Project Management and DevOps
	Folie 5: Benefits of DevOps
	Folie 6: DevOps Key Principles
	Folie 7: DevOps Principles
	Folie 8: DevOps Research
	Folie 9: Business-IT Alignment – Some Conflicts
	Folie 10: Tripartite Intra-IT Alignment Mechanisms
	Folie 11: Information Systems Control Literature
	Folie 12: Differences Between Development and Operations by IS Control (excerpt)
	Folie 13: Tensions Resulting from Differences in Control Themes
	Folie 14: Tensions in Software Development and Operations Teams (excerpt)
	Folie 15: Research Method
	Folie 16: Data Structure
	Folie 17: Key Dimensions and Mechanisms that Mitigate Tensions in DevOps
	Folie 18: Mitigation of Tensions Through Control Mechanisms
	Folie 19: Further Research…
	Folie 20: Possible Research Collaboration Topics
	Folie 21
	Folie 22: References

